


ALERT 
From The Mass storage People 

ICE bringmassstorag etothe EPSON 13X10 
Once again ICE have increased their range of subsystems to supJX)rt another major 
microcomputer - the brand new EPSON QXlO . 

ICE with the supJX)rt of Epson UK have developed this JX)Werful SV," Winchester subsystem 
to enhance the dynamic capabilities of the recently launched QXIO. 

1f,. ... .. .. .. .. .................... SW' Winchester Subsystems 5, 10, 20, 40 megabyte . 

1f,. .. . . .. .. . . .. .. . . .. . . . .. .. . . .. .. .. .. .. .. .. .. .. Easy To Install - Easy To Operate . 

:Jif,. .. .. .... . . ......... ...... . . ..... . .......... No Addilional Desk Space Required . 

1f,. .. . . .. .. . . . .. .. . . .. .. .. .. . . .. .. .. .. .. .. . .. .. .. .. .. Fast Tape Streamer Back Up. 

1f,. ... .... ...... ........... ....... "lattice " - The ICE I.ow Cost Networking System. 

For further information regarding the above system or any other ICE subsystems please 
contact our Sales Department on Ashford, Middlesex (07842) 47271/47171. 

ICE Limited , Littleton House, Littleton Road, Ashford , Middlesex, TW15 1UQ. 
Tel: Ashford (07842) 47271/47171 Telex: 8952042 (ICE LTD G) 
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Microdrive here Sord cuts 
A.s the home compute r pnce ""ar 
hoes up. a Japanc.e oontcndc r has 
hitbac kwithprice cuuon 1tsown­
theSofdM.S The km&·i•'ai lcd S1ndair MICfo­

dnvc:s are it:110 be unveiled 11 noon 
today. cksptlc reports thal pre· 
produc:oon models of 1hc dm ·cs 
•ere pla&t.ted whh probkms 

A Smclair spokesman bas ck· 
chncd 1ocommcn 1 on any potcnha l 
probkms. b\11 acrord1n, 10 1 PCN 
10Urce • ho hu used JWC· 
product.on \'C™OMOfthc M ICfod· 
nvc ; 
• lMrc arc siill probkms ..-i1h the 
RS232 mlcrfacc on the Mtcrodrivc 
expansion module ; 
• The Sp«tru m's po,r,·cr supply 
may not be po,r,·crful c:nou&h 10 run 
more than one MICfodmc ; 
• The £40 M1<:rodm·n hl\'C no 

random access: onl) ' hm11td senal 
IICC'CS5-50that fiksarcstorcdona 
tape: loop. and must be dcsipatcd 
as INPl!f or OUTPUT fiks: 
• The M,crodrivt manu al doesn't 
spcafytio,. ·manyfilcs aMicrodri" ·c 
can hold-only that 1f1 IOOK per 
dnvc; 
• M1CJodm·c, and the proposed 
Spectrum nc1work1n1 l)'Stcm both 
use up a chunk of the Spectrum's 
memory and sornt cxis11n1 P,O&· 
rams might not run .,,,hout mod· 
jf,cation ; 
• Thc 00 ,n1crf1tt module 
needed to run the Microdm ·c 
comn equipped .,,·uh a KCOnd 
opcratm1 l)"§lcm : the ciuslm& Ol'S 

"'·on't 1uppor1 Microdri vt COin· 
moods 

Bui the IOUra: added 1ha1 in 
lcrms ol acccu !he Microdn~ live 
up rully 10 wha1 Sinclai r ha1 alwa)'I 
da.imed . Thc dm·cs apparently can 
acccS1 da1a in 3 . .S seconds and 
l\a.ndJe Slort&C of both Daw: and 
machine rode prognms. 

I oday"s launch will s.hov,, whal 
IUCCCU Sinclau l\u had m sort 1n1 
ou1 1he problem s. Astde from the 
trouble 'lrl'1th the RS2J2 , ""hic:h 11 

a pparenlly a recently d1SCO\crcd 
problem. the po,r.crs uppl yd itr.cul· 
1y coukS be sol"'ed by addi na a 
s,cpara1c power supply for lhc 
MICtodnvc cxpanst0n module . 

With £40 knod:cd off ,u pncc 
you can now pick up the M.5 for 
tl•9 .9.5. The machine: •ill be5e lhng 
at the same pnce as Vic 20, Alari 
400and TI99 4A . And allhoua httM: 
M.5's memory s.ccms sm.11 rom· 
pared 1oochcr mlCfOS itoffen sorM 

aood facihon(PCN Pro-Test, Issue 
12). 

Uscn who bought an M.5 at ,ts 
ori1:inal pncc ol £189.9.5 .,.,11 abo 
benefit from the pnce rcduc1M>n. 
Go batk to the shop With some 
proof of purchase and you"II ,Cl a 
free Daw: G language package 
worth ill. 

Acomsoft goes multilingual 
Mul11-lin1ual BBC buffs can itnde kind of 1hroughpu1. pcopk wil l 
ou1assoftwaredc,·ek,pcn Afodul expect to be able 10 use the 
of n«:w Acornsof 1 languages ha,·e langua1es they han b«omc accus-
finally bttn rdcascd . tomcd to and prefe r.' 

And Aromso fl i1 prom1~n1 an The new BCPL . ••hich IS for the 
even riche r ran,e of lanuaa,es for cx~11ng6S02processor,tSai)'1lems 
the Naoonal Sc mironductor 16032 proara mm1n1 lanauagc .. h.m 
16-bh add-on proceSSOf "'hen ,1 Acomsof 1 ,s p11ch1n1 ch,cny al 
comes out lalcr th,s year . commercial and systems sof1111arc 

BCPL dfreshlyoutofAcornsof t . dcw:lopcn 

US Sinclairs unveiled 

a k>n1 .,,th the k>n1·a wai1W tcllt· ll romcson ROMon ly.•ndsc lh 
books10,awi1h 1hc recent Uspand for £99.9.S as a comple te packaac of 
Forth la unchn . Ye1 10 come: arc ROM dup. compi~r on disk. 
f onran. 1wo versK>M of P1$C.11, scr«n cdno r . aucmbk r and ,·a· 
Cor.lal, Pr°'°I, two versions of nous 100,s a nd uuhl1C$. The pack· 
Loto. and one or 1'111'0 of the more •IC' also includes the ~r guide. 
esoteric langua1es such as MU I ""'hich is ready in time for the 
and Ccsil. lanauaac's launch. The compiler 

Je remy Bcnnc ll. who currently was .. ·nnenbyRJCtlardsComp.i1er 
heads 1hc Acomsof1 lan1uaac divi· Proctucu . 

limo hua nnou nctd dc1a1ls of the 
new Amcnc:an -look Smcla1n . Thc 
cooly rccc,vW Ame rican Z.XSI 
(the TSIOOJ) will be: uperadcd 10 
1hc Timex TSl50J The ZX Spee· 
trum ,i,·111 make 111 Ion& o, crduc 
dcbul as lhc Timex TS2Cro 

The TS2000 has a number of 
changes from the Bnllsh vcmon 
Qb\<10,n add1t10ns arc • full size 
spaccbar. cannd&e socket and,o y· 
s11ckports . lMidc,a n additM>nal 8K 
ROM pm,adcs a handfu l of c11ras 
for Bas.c. bopcfully .... ·,1hou1 ru,nin& 

oompa1ibihty with cxis1in1 sofl· Sl()(I, uad tha11hc Nat Semi 16032 Mr8cnncn ukh ha 1Aco m sof11s 
.,.-are.Pncn.,, llbcSI .SOforthel6K w,llbcKCOtnpantcdbyHmanyas using lhc: BCPL 10 dc, ·ck>p 11S 
RAM ,eTSIOO and S2tXlfor1he 48K 20d 1ffcrcn1 languaacs . Fortran Oompller for the 6.502, 
model. 'A BBC 5)'5tem ,.,ith the 5ttOnd .,.·hichshoukl bc readyby1hccndof 

The 150J1sa ZX8! 1nSp«trum· s prOttSIOf and a hard disk ..... ,II be lhc year. Before then, a casscneor 
clot hina. 11 has a SpcctR1m Sl)·le more po,. ·c.rful in terms of shee r d1sk-Nscd,·crs.onofPasu l S1sduc 
keyboard and a standa rd t6K processinapcw.·ertha na DE CVAX - N1klaus W,nh· s tcachmg subscl 
RAM. upgradable. 10 32K. Car· 750'.saad MrBcnncu 'Sowi1h 1ha1 ofthclancua,c. 
trid gc soft,r;arc 1s planned and the f--------- ---'-"- -- - ----l 

pnc:cw1llbc aroundS80 M th I 
Thc only lhing lcfl unsaid IS !he a ra on p an 

:;:;':~~~.:~ ~:. 7;'~~: 
orScptcmbc. r 

A row of pc rspmn g mtetOJ v; ,11 be 
tronin& round cndles1 k>oJ,l for 
seven days ,n a marathon at Lon· 
don's World Tradc:Ccnuc. . Thc a im 
K to find the ITIO$t reliabk l~bit 
microofthcmaU 

PCN lllill be 1herc 10 referee the 
oonttSI, 1ht London Computer 
Marathon ... hich has been oraa n· 
ised by Mtero. Ncl wor ks - the 
company that d1s1ribu1n the 
Samurai Sl6 . 

Tbc Samurai .,.,m be cnterina the 
oon1cst. of course. as .... ;11 16-bit 
heavywei&hu from 1he 1tabks of 
Ot1,·eni, Lopca. Saae. Tandy. 
Wana . Triumph Adler. and Com­
an . Bui IBM and ACT Sinus have 
decided not to gh·c lhcir offteial 
blc»*na-

Richard King. PCN s fca1urcs 

on the contn ian ts 1n case of foul 
P'ay and says that ffllCl'OJ 1hat Slop 
runnin 1 for any reason dun na 1he 
seven days .... ,11 ac1 • black mark on 
the,r500f"t c:ard . 

1bc ~am na gun ,.,JI be fired 11 
midday. Auaust 10. 

Thc micros '111111 be pcrform1n1 a 
fauly s.mplc. rcpc11oous task con· 
tin1M>Usly for a 'lrltd. suc h as son.ma 
andrc-sorunaa largc fik . Thcy'II be 
1CJUtin1scd not on ly for the number 
of brc.akdo,i, ns, but also for the 
number of times 1hc program \J 

compk:ted . Worn-out disks caused 
by e1ttSSivc head pres.sure and 
buckled disks because of o,·cr· 
healed disk dmes arc 1wo pombk 
ca\lSCI ol brcakdo,i,•ns dunng the 
contest . Pam cularly ,rtherc'uu ll a 
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Postal protection 
9"0..,~ Hccilcdthcutr cmecu mpfeof 
The Compu1uTrMk1 Assoaauon oncschoolboywhorcttntlylook m 
is dcvdopn1 a plan 10 protect {10.®WOf1h of ma,lordc rsfor h..s 
consumers apmst ma1l-0rdcr soft· conagc soft11o-arc bw.1neu and then 
ware housn thal don't ddmer 1he Mmplydidn '1fulfill1hcordcn And 
,ocxts. bcaiuse the boy ,s undt-r age. he 

Assoaalion general KCrctary can't be pr06ttUled and 1herc is 

Nigel 8 K khurs1 s.aid he would hkc currently no w•y for customers 10 
to 1«. all software houses take out SCI chcir money back. 
bonds Wlth ihwrance compante1 to Mr Bac:khurst satd that under h,s 
cnklrc that $Uppbcrs meet their proposed bonchnaschcmc, aJI mad 
orders 'A'ithin S6 day, or rcturn the order software houses ""'OUld ha~·c 
customcn'money.Andh1s.ssoria· 1oputupaccr1aanamountofmoney 
tion has commiwonrd a fcas,bil 1ty as an insurance bond a1ainst their 
scudy rrom I group of insurance abilitytofolfillordc::rs-butaddc:d 
brokus 111 the hopes or launchma 1hat1hcpnccc:ouldbeashtdc as £50 
chc bond1n, scheme 1h1J autumn. for small opcrat,ons. 

will prG\·cunrtirt0$1Tia.ll mail-orde r 
operations? 

'lflheyca n 't a.fford 1obe bonded, 
!hen they shouldn 't be 11, 1he mail 
Ofdcr fteld,' he u.ld. 

The bondm1 operation 111'0Uk1 
ha,·c to be run independently of all 
trade usoeuitions - 1ncludin1 lhe 
CT A- althouah he IUQCJlcd 1ha.t 
many pan,apanls •·ould prol:Mlbly 
be mcmben of a trade as,oaa110n 
anyway. 

Mr Bac:khunt hopes to have the 
report from his insurance broken 
by September. 'Al !he 1TK>rMn1, 1t'1 
very much an cxplon!Of)' tdca. 
TowardstheendofScptember•e'IJ 
try and 1c1 • conrerencc toeiethcrof 

the lcachng mail orde r housn and 
the maJOf mapz.incs .' 

Mr Bac:khurst abo utd he'd hkc 
to s« m•JI order COl'l'lputer mcr · 
chan11 bonded so that 111·hen people 
Knd off depouls for computen 
they're supposed 10 rccc1,e in the 
mail, tho$e dcpo$1ls 1111:>Uld abo be 
guar1ntiecd if JOO(k arc not re· 
or:,ved.,.-,1h1nS6dlys Hc1uw.s1cd 
S6 daiys as the wa111n1 pcnod 
because II gives the uippber 1wic:e 
!he USUJll llmc 10 meet the order. 

He sugc.stcd 1ha1 pan of the 
riettnl rise 1n mail order problem s 
can be attributed to the number of 
younc entr epreneurs entenna the 
markc1111·11h hnlc e1pcricncc. ·w e ha\·c over IOOcomplainu on And he has staned polling com-

fik-and I suspttt thafs the llp of pu1er macaz•nn 1n 1he hope of ~------ --------- ---1 
The standard FXJO 111"111 &I\ c 50 

Mbof'storaac and hasa20 Mb1a.pc 
backup. Buyina bot h will oo.;1 
£4,m.50, Ind !hey should be' 
1vadablc 1n September 

~~nd ~:;. ~·;,::~~~~. ::!:;~~ ~'.~ee~~" o~~~ ~: Future 
r-;:"="= .. =''=·=·,1h=':;' .;:;;;; ;;;;;;:;; ; ';""";:;;"'="=":;;'";"';·;0on;; hc;;,h;'"';';h,;1• prediction 

Super expansion system 
for the Spectrum 
U-MKTCI&, prolifte produttr of Ap- LUST and ad umbt erm1naJ ability. 
pie cards. has rno,,·ed mto the USP 1/0 (£29.90) 1s • general 
Spcanim tdd-Otl bu.sincM. USP IS pu.rpM paralkl pon . An add-on 
an cxpan'UOII l)'llem, baw:d on a Jut (USP-CENT) provides a cabk 
four-dot motherboard, to kt you and M>flware to kl you u5e this 10 
pluc aJI IOfU or gubbins in10 your dm·c Cenlron1C$ pnnten . 
Spectrum , USP may noc be u nea1 u 

Finl olfennp include a hobby/ Bas.an~'s 1tadun1 m'al bul U· 
prot()()'pinc board andanaddit10n· MK'tOl(tcl : 09'2SS4117) has ,one a 
al three-slot expansion board. Ions .,.·ay to 1Mn1 the Spcc1rum an 
There's a dual scnal port fM 04 .50 Apple·bkegrowth path . Socxpcc:ta 
with M>hwarc prov,d,ng LPRINT . loc of l()Od.ics 1n the pipchnc . 
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T-.1> versions of lhie Future FX30 
compu1er plm a tape backup will be 
launc:hcd in September at the 
EuropcanComputerTradcForum , 
B1munl,ham. 

The FX30 Slimhnc, a l a 1tan 1n1 
pnc:c of !J,l.50, tw ~ or 10 
megabytes of 1tora,ie and a '1lim· 
line' Winchct;ter du.k. Conc:urrcnl 
CP/Mw'lllbcavadablca.1e11faOOlit. 

Out you •-on't have 10 wait 1111 
then fOf an FX20 . 'll'hich should be 
in 11ock at 63 Future computer 
dealers now 

Eac:h FX20 •·1t1 be sold w11h an 
IMPS (lnterac:t1vc Modclhna 1nd 
P1annin1 System) financial plan· 
n1n1 and spreadsheet pac:.kaac 
worth 022, plus Spell binder , the 
word proceuor . 

Newbrain printer link 
plugs a loophole 
In an effort 10 fill up1hecrac:ks1n1hc 
Ne111·bfa1n ed1f1tt, such a non­
dt:livery of the 'o ff,aal' pnnter, 
Kuma Computers has launched• 
small utilJty to alk>w 1e,·eral COl'l'I· 

mon printen to ac:t u 1Ubst1tu1e 
N·Oump is a rnx h1ne code 

proa.ram 111·hic:h • llows )'O\I IO dump 
OUI the: araphJCS 1ma,ge on the 
screen, produan 1 a hard-copy ver· 
:donon thcpnnter . 

It obeys lhc 51,n,e commands u 
the graphK:S sc:rcen . 1nd allows 
map.iftea.llOn of eithe r or both 

axes. 1bc ranic of printcn c:atercd 
for indudcs the Sh1nwa CP-81 and 
Epson' s MX and FX80. 

The routine has • few llm11111ons, 
however ... It c:an on ly be used 
from Ba»c:. Mntt 11 follo-A-s 1he 
CALL DUMP . NN, NN, NN : 
f01"ma1, 111hich•,:,rksincon1unc:tt0n 
with the proc,am·pointer. 

Another rc1triccion is that the 
rou.11ne ,:snot relocatable . 

N·Dump COSIS .£16.70 from 
Kuma Computers on Matdenhead 
(0628)71n8 

Beeb on top 
For the first 11mc in three months 
lhc Sind an Spec:trum has bee n 
knoc:tcd off 11s perch as Bn111n's 
top-sclhna mkr o. 

In the l11e51 PCN Cham the 
Spectrum loscsils.plac:e to the BBC 
Model B. In the mtddk of a fierce 
price wu the BBC mtdunc . whteh 
C'OflS • mere DIX) more than a 16K 
Spccinim. has pl'O\·cd to be the 
most popular machine ,n the c:oun· 
1ryinm1d·July . 

According to PCN's rCKarchcr 
MRIB. Acorn's d1stn bution 1s 
llrgcly ft:SP()f'ISlblc '°'" IIS push1n1 
S1ndau"1 into sca,nd place. 'BBC 

d titribution is very pxi, · Mid an 
MRll3 spokcm,.an, '11 hu been II 
steady as e,er O\'Cr 1he ptil few 
weeks . Slndalf had a very aood 
early summer as far as sakl arc 
rona:rncd and I locofshopsmay be 
fC~rdcnn1. and be temporan lyout 
ol"11oc:k.' 

The t,pakcsman also wgated 
1ha1 Sinclair's promohon.a.l push 
followina iu pncc cuts may h a\'C run 
oul of "cam, but he prcdtcted that 
the Spccinim 111·ould be ~k on 1op 
within weeks. "Thcehans1h1swttk 
arc bucd on very dose figures 
indeed,. he Mad. 



VIEW FROM JAPAN 

IBM goes 
Ja panning 
for gold 

ACT mails 
via Apricot 
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Intel boosts Xenix 
In a mo,c ..-h1<:h bnnp the afford· 
able wper-«1mputtr I step nearer, 
Intel has announttd I vcnton of the 
Xcnui: opt"r111n1 S)'Stcm for its 
1APX286Stnn0Cch1ps 

The company had pubhcly 
1hro-n 11sv.c1ght behind the XcnD: 
OJ)('ratm1 t.JMcm lll"it )"Cllf v. hen II 
said 11 ,,.-a, pbnnin1 an op:r1 11n1 
S)'Stcm oo a ch,p. the ,ystcm ,n 
quntlOn bcm& Unix 

II now tran§J>lrcs that 11 has 
chosen 10 de,·clop Xcnuc 286 ,n 
coniunction ,.,th Microsoft'1 ,·er-

oon, and ,n lhc process has en· 
hanced the dcs,gn 10 make the 
s~tc m amxuvc to commemal 

"~" 1llcsc cxuas include funcoom 10 
recover data v.h,ch m.ay have btcn 
damaged by a los.s of power. 1nd 
<>pe'1'11lOM«uncy ,n the form of 
record and file lock.ms. v,·hJCh 
should prc,·cnl unauthomcd peo­
ple 1amprnn1 ,.-.ih t eilr1C1cd data 

In a further mo,·c dcse1ncd to 
anrk't commcraal sys1cms houses 
and OEM rompamu. II has UI· 

Atari brings micro summer 
camps into the cities 
Most computer camps 1,m to 11,·e 
you mtCro oammg combined wuh 
OUldoc...-Kll\'IIICSandfreshair But 
40 onc·,,. ·ed. camps. orpn1scd by 
local sroups, • ·111 put the computer 
cam p fdca mto mncr a1y areu 1h1J 
summer 

Ch11drcn bc1 ... ·«n mnc and 16 
ycan .. ,u be able 10 JOln 1n the 
act1V1hes 1n most UK attn. and the 
charges v,111 be nom1nail m most 

,n Kcn11~ Town, Gr«nv.,ch, 
Edmon1on, Wcs1mms1rr, Hanni · 
ey, Lcy1ons1onc. and the dock­
laods 

The camJKaren't rcstdcn11al, but 
mosl will pr<Mdca lunch everyday 
The 1ra.1n1n1 •Ill CO\·cr program· 
mang 1cchniq1.1CS and u .,.,111 aim to 
11vc some 1JISl&,ht 1n10 ho-.· rompu­
tcl'l can help you 1n cducaoon and 
employment 

cluded dm-cr proar1ms for five 
controller boards .... h.ch by provid· 
ma 'plu1-up and go' LO support 
should make development IUMS 
much shorter. 1hus rcduana aKlS 

Xenix 286 is a dcm-ah\'C ol Bell 
Labs" Version 7 Unuc, dcs1,ncd to 
Nn on mteroproctSSOrs, and sup­
pon1n1 mul11-1u k.1n1-·11h muluple 
uscn It is compatible .,,,..11he1rher 
\'CrstOMofMtCrosoft's Xenuc v..hich 
run on 1hc IKl86 pr0CC$50f, IO 
IOft'Nllre a lread y developed ""'Ill iii 111 
be uscablc. 1111th the new syste m. 

Beeb talks 
The BBC M icro's 1endcncy to be 
seen bu1 noi heard IS cha1111n1 
rap,dlyasanothe rspccchsynthcsti­
cr IS launched (PCN, 1ssuc20) 

St'llmg11 07 plus VAT, Sman· 
mouth is I small um1 thal ills 
a~gsidc 1he BBC. It has 111 C)'ll,11 

loudspeaker, as 111ell •11n au..ubary 
audto output sock.et. 

The un11docsn"t nttd anytoldc r · 
1n1 and connects to the use r port 
Andd~10,uk>wmcmoryrcqu1rc· 
men ts (usmg four 10 e1&tu h)'1C'S per 
.,.,,ord), Jt's now poss.blc 10 put 

IIOWC\Cr. from what the ()()ffl• 

pany says.11 w·ouJd1CCm w-c-11.,.,·orth 
convcrt1n11othencwer1ysccm . lt is 
uMt 10 run from three to fh·e tunes 
fa.ster ,lll'hichv..1thKvcral1.UC"nw1ll 
ma.kc a biJ d1rfcrcnoc 1n Pf'odUC· 
1lv1ty 

Naturalty, an 1APX 286 runmn1 
Xcnix286 ' produces ... oncofthe 
fastol commercial microcompu1e r 
opcr111n1 syitems avail.ablc'. Wi1h 
1hc addioon of an 80287 maths 
prooessor •nd memory maBa.ge· 
mcnt Intel coukl w·ell be nJht 

1n1oe.us111,1proir1ms.,.,·11 -
out usm1 up mw,vc amou nts of 

"""""1' 
Included wuh the sptteh synth­

esiser arc dcmonst rattOn and dc­
vdopmcnt proerams on casscue 
and foll software 1Mtruc:tions Thc 
1ns1ruc:tions ,uppbcd upla1n ho'# 
to 1tn ng 1ogethcr 1ndnidual spc«h 
soondt ( alk>phoncs) 10 produce 
)'our words As there arc only 64 
allophones to choose from words 
ca n be as.sc:mblcd 11 speed 

Smanmouth comes v..,th one: 
ycar·s full warranl y a nd 111v1l11ble 
from Tcthnomatic Ltd, (01) 452 
1,00 

'"" Alan is donat1n111oul ol more 
The on11n1I tdca for 1he ca mps ~------------------l 

amc from the national chanty 
l nter-ActionTNst,.,.,hich1son(Ol) lhan 100 A11n 800 S)'Stt'ms for the 

London ca mJK, ""hich 111'111 bc held 

Apocalypse 
now aids 
Aquarius 
The 1mmment launch of Matter s 
Aquanus (PCN. ,ss~ 20) wdl ha,·e 
I numbe r of soft,,.are rclc~s 
1r1,hn11n1ts"""ike 

Apocalypsc Softwar e prom!MS 
10 ha, ·c arcade pmcs and Km1-
cduca11onal proar:ams ready for 1he 
machine's launch 1bc fim re· 
leases, v.h,ch Apoclllypw: 11)'1 VOtil 
mdudc soch old favountci as 
Breakout . v.111 be for 1he unc1-
pandcd \ei'$100 of1hcsystem 

But Apocal)-pse pi.am 10 move 
beyond casscue-b.l§C'd pmcs uuo 
lanJUIJCS . 

Its fin;t products for the 
Aquarius,duc1nthrcewceb'11mc. 
will cost bctv.ccn £8 and £10 

PCN JULY28-AUGUST3.198J 

2679-121. 

microcqu1prncn1 
1bc khoots rc«1vcd four firsl 

pnusofO..SOOaOOfoorlCOOnd 
pnz.cs of £1..500 of romput1n1 
equipment 10 be SC'lcc1cd from 
Lasly'suores 

In the fir11 heal of the compet,­
oon schooh: .,.,e re asked 10 SC'nd 1n 
CISa)"I and 1llus1ra.tions dcscnbina 
1he home of the futurt. Thena11he 
showdown II the Wcs1morclaOO 

Riva jets ink 
pnnter 1sn'110 .an)'body's ta.sic hi.II 
tcchnok>sy can be rched upon to 
come up .,.,th a ulc nt altcmall\'C. 

lnk-JCI dot malru: dc...-ia:s arc m 
gc=ncral faste r , qutetcr, more pre­
cise and more r1pens1,·c, w,1h 1he 
.ckkd dra.,.,bac:k. th11 1hey can·1 
produce mullipic copttS Bui R,va 
Tcrmma.ls is back.mg its new PT88i 
from Stemcns ,,.·1th an 1ntercs11111 
1111,stic; the Wcs1 Gtrman manu · 
factu rer has found thal only 60 per 

ctnt of micro users nttd mull1plc --If you find yourwlf1n 1h1160 per 
cent, the PT8& could be • ·0t1h 
look.1n1 at. It hu bi-dircctiona l 
pnnt1n111 ISO cps. and 11 operates 
Via $C'nal or parallel 1n1erfa<:H on 
most popular mlCT'OI. R.iv.a e1pccts 
1t 10 ca1ch the c~ pnnapally of 
people Nnnm 1 small busm«SC's. 

The printer COits ~ and Rava 
Terminals II on Woking (04862) 
71001 . 

1ng the schooh ,,.·ere aslcd to dcup H o1d ,1nl..ondon.pu pilJrcprCKnl · r .................. ;;;: : , 
and dcconite their fdca of I family 
home ,n the yc112COJ usm1 Alan 
800 computers .,.,-llh A8 10 disk 
dm·e. 1 Pomtma.ste r ,oystick. and 
MIC1'opa1n1crsort .... ·arc 



H-P source for graphic design 
T cchnical ,obs 1 hat need the povo·cr 
of a Motor OU 6flXI can now be 
tackled by a desk-top system from 
Hcwlc:tt ·Packa rd 

The machine II called 1hc H·P 
Mode l 16. Hcv.ktt·Pad.ard d1s1n· 
butors arc sclhnJ 1t ,n pad.a ged 
rorm •11h vartOuS gaph ia and 

compu 1cr-a1dcd design tools Tbc 
basic system has 340K of mcmof} 
that can srow to 4 6Mb ""''llh an 
ophonal card cage; you can add 
J.5m Sony m1er0Roppta or Win­
chntcr disks tbat hold up 10 IOMb 

Tbc periphe rals offe red Yt:1lh the 
Model 16rct1cct the expected lund 

Teach yourself Applesoft 
with new US packages 

A couple or new Applcsort Basic 
prop-amminca lds ha, c made 1Mir 
way from tM US lo Bnllsh sho res 

How to Program m Appkso'1 
Bu,c takes you rrom baSK P,01-
ramm1nc up 10 advanttd high 
rcsolutK>ngraph ,a; m 12scJr.p,accd 
In.son,. The Programme, ·s Wor k· 
shop ror A ppksort Blllte gl \'CI a 
8 UIC'progr ammc rac hancc to ha,c 
a bull 11 structured pc·o1umm1ng. 

lk l'nncn, the company uys , 
will gtt 1hc b«1 out or 1hc i»ekaae 
from iu stcp-by·stcp 1n1roduc1ton 
and1hc hbnryofuscfolsubrou11 ncs 
ll> h.Ch the Framework prosr am 
pr<Mdcs. Expcrtenced UKrs ... 111 
rind lhe ilructurcd approach to 
Bute .- 111 Mlp them dc:s,agn and 
wri te be Iler -organascd code:. 

Both i»ebies cost 09 .20 and 
Slftnn ......_ _ .,..,....... arc available from Pete and Pam ,...._,.a,,._._ Compute n,0706-2270 11. 

IMPROVE YOUR SCORES! 
14 SUPERB GAMES NOW WORK 
WITH YOUR KEMPSTON JOYSTICK 

Spectr es 
Penetrator 
Horace Goes Skiin9 
Invaders 
Gulp man 
Are&dia 
Molar Maul 

3DTanx 
Frenzy 
Escape 
Hungry Horace 
Painter 
Spowno! Evil 
Flight Simulator 

Available from your nearest computer dealer 
or direct from 

IF PROGRAM FACTORY 
39 Ratlway Rd. Darwen Tel (0254) 776677 

Trade d1stnbution by 

ofus,h -an, phac:sp&o1tC'n. 1abkts. 
and printers . 01s1ributor Crdlon 
11-hcros)'i tcms 1s also offumg io ft ­
•-ar c for ACcu·a1 11 anal)'SIS. d1gi1al 
filler dcs1p, nurncr tcal anal)"MI, 
and other 5CK"n11ftc ,obs 

Tbe unit's 1raph.a ou1pu1 has 
JOO by 400 pucls and an opuon al 

512 by 512 display . Standard lan ­
pa,a arc HP Balk . Pascal. 
Assembler. Fortran 77 and Muhi ­
Fonh. 

A S)'IICm lllllh 512K. graph .et, 
Basac 2 0 and t._,m )In.in flowtt'5 
wdl scl you back about £6.00) once 
VAT1st akcn1n1oaccou n1 

Home x 
Entertillnment ATARI NEWS 

Welcom e to the world of ATAR I with Home Entertain· 
ment A tari Center-your dedicated ATAR I dealer! 

Come and visit ou r Center, you will be astonished at 
our comprehensive range of hardware , software , 
books and periodicals . 

If you wish to phone or write we offer a com plete mail 
order service. and accept all maior c redit cards on tele · 
phoned orders . 

Any ATAR I products which are generally available 1n 
the UK are availab le from your Center - if we don ·t 
stoc k tt we ' ll get 11 for vou at no extra cost , and no 
dePoS1t required . This includes specia l orders for 1m · 
Ported and pre-UK release items. 

:,',~! ~~o~ ~~:ris~~~1~~t1t;:~~1lOG~9cO:~t~i~ 
and SOFTSIO E- wh ,ch is currently available only 
through us and 1s renowned for its hsting and depth 
of reviews . 

We think vou ·u f md our service second to none. We 're 
all ATAR I enthus iasts dedicated to the cause. 

PCS rnsrR1Bur1on Home Entertillnment ATARI CENTER 
Urut 6, Scotshaw Brook, Branch Road, 
Lower Darwen. Darwen BB3 OPR 
Tel (0254)691211 

ll2-ltJ8'oodSt, .... s,-,wumBISIAY 021-643 9100 
"liofflt[ l'llfft-"'Lld-. ... ~d. •Wf,,.At.,,.-,,j,__ ... .,dp,(W'1• 

A l«i AIMl4t\lM'ldAl••~• ~ l,.,..._holA1•1\N_..~.,.,..i tU._ll1J 

POi JULYZS.AUGUST). 14183 
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HX20 disk devised 
Epson has alw&)"'I pr~ntcd its 
HX20 as a bus1n«S machine but it 
hastakcn anoutstdc r 101upplythc 
m1S!.1ng ingrcdtenl . disk dm·cs 

MaKknhud 5)'Stcms house 
Kumahasrclcascdthcdmcs Jthas 
prC\'M>USly ss,caahsed m software 
for the EJ'50" machmc and has 
extended lhnto produce anopc:rat-
1ng sysiem to JO •1th them 

fo, tsn . 70 you ttt the dual 
dn"·«. disk opcratina system and 
Baste, Jl\in1 you 6SSK offormattcd 
1toragc. 

Epson ,S currently pumna the 
fin~hing touchcs to its o,r.,, d1sks­
softwarc ~ bcma pre-pared tx-rorc 
an omaal l•u nch. Accord1n1 to an 
Epson lf)OltCli~•oman lhc dc:\'ten 
arc not )'Cl available m Hff!O(nl 

Mouse comes out of traps 
AmouscfromTdcvideoshouldbe commanch. and will tit good for 
on the klosc this autumn. priced a1 word and vaphia prottssmg, 
£103.4.S and spec;r.cally for use on sprcadshct1sc1c: 
1hccompany 's 8and l6-b11bus1ncs.s 'The race to dchvtr a wortma 
computer systems mouse 1s ffl0\·1n1 into the home 

TelcYtdto spokesman Sam s1r.11i&)lt. M,aosofl' s £140 mou~ 
Whncu.id · 1bcmousc .... 1ll cnablc isn't available as yc1, and Texas 
)'OU to alter dtsplay data on the lnstrumc:nts k st ill worktna on its 
screen w11hQu1 u~na kc)·board 

Peach packs pass test 
Zcn1th0.1 taSystcmshasmadcsurc 1ndudcs 1.,.'0rd proccssor .financial 
that business u~rs ... ,11 be able to ~anncr, a nd <bt1baw 
buy tested software 10 run on their Zcmlh dcakn .. -.11 tit carryina 
2100 micros by putting Pc.achucc thcPochS(O)~dc.und11•1lleo11 
packaguon to the li)"llcm. you 092. Swccten1n1 the pdl a rc 

'The S)'Stem 1mplcmcntcd goes ten floppy d1sb and I u11h1y 
under the cotlcct 1\-C 111lc of Peach proaram 10 convcn Words11r files 
.5000. It runs under MSDOS (Z,. Zenit h 0 111 SystcmJ i1 on 
DOS 1n Zcmth ~rlance) and Glouccster(04.S2)29"4.SI. 

quan tuy to go on sale ,n the: UK. 
Kum a has aho produttd the Iona 

awa,red Ocskmulcr S - abo fOf 
chc Epson (PCN. usu,9). The last 
or the Dakmastcr Kncs 10 mater· 
ia.li5e d dc:tcnbcd by Kuma as ·an 
enhanced commu,11ca11ons pack· 
age· which prov.cks cd11Jn1 f11C1h· 
on For cumpk. this US 45 
padcal('t'Nlbksyoutoprcparetnt 

G cc (Cambridge) lid 

before you goon-line 1oanckctro­
nic mailbox 

And foe anyoM needing• •·ont 
prottS50f, the company has pro­
duced a low cost package based on 
thcSh arpM~A . ForI.862 . .50you 
get a n MZ80A mtcro , Sh1n"'"tl 
pnntcr. 1n1crfatt c.rd. paper and 
casstttcs . 

Kum.a1ton (0628) 11ns. 

ALL PRI ES INCLUSIVE OF VAT . PLEASE PHONE FOR P&P CHARGES 
NEW OFS (ANCOM) wt1h ubhties disc and manual SingleDrive80Track O S (400k) + PSU 

04.45 Oua1Drives80T radc0 $(800k) + PSU 

=wl.! 1~~~c~g~: ~:8::8:::!~Jrl 
BBC MODELS ~if~JIJ1 2"Coloor :g~=:::: . g: :~ =;~~e:"1 
BBCD!5clntertaceK~ £78.n PRINTERS 

rag~ r~J~er1~ 8~/ 
1
·2 ~:88 5e!koshaGP100A 

BBCMomo,y"8oarade(8 x 4816-100ns) £24 50 SeikoshaGP 100V 
BBCModelB+'b1sclnterlace s:49000 SeikoshaGP250X 
Wordwise £44.85 ~=~~ST/3 
BBC COMPATIBLE DISC DRIVES CTICP80'NEW 
TEAC SLIMLINE NECPL8023·C 
FD55A40TrackSmgloSided 100k £228.00 DP510 
FD55840Traci<Ooubl&Sided200k C270 25 PrinterCable lor BBC 

~g ~~:g:::;~~~S~2.::. £2
4

1.50 ZXSINCLAIR 
FD55A2TrackSi leSidedTwin200k ~sg-: ZX81 HomeComput8f 
F055E280TracklngloSidedTwin400k £454:25 ZX8116kRAMPack(Memoloch) 

:~~~::~~~1:rnwin800k ~~: ~=~~i: 
Single0rtve40Traci<(100k)+ PSU £228 00 ZXSpeclrum 16k·48kmemo,yupgrade 
OuaJOnves40TrackS/$(200k) + PSU £38000 ~:I ~ 
$;ngloOrivo80TrackS S(200k)+ PSU £299 00 

• AU PRICES INCLUSIVE OF VAT JUPITER ACE NOW IN STOCK 
• SlocklUJttCIIOprio,.... • P\.EASE PHONEFOAP3PCHAAGES • eaoe 

PCN JULY2'1--AUGUSTl.1911.3 

GCC (CAMBRIDGE) LIMITED 
66 HIGH STREET , SAWSTON , CAMBRIDGE CB2 4BG 

TEL : 0223 835330 (2 llnes) TELEX : 817672 

£390.00 
£699.00 
£14 .00 
£ 15.00 

£295.00 
£110.00 
£295.00 

£230.00 
£270.00 
£316.00 
£440.00 
£330.00 
£345.00 
£340.00 
£345.00 
£11.00 

£49.95 
£28.75 
£99.95 

£129.95 
£24.00 

£169.00 



Drawing on the Sirius 
lxsi1ncrs and dra1.11hbmcn c,1n 
ditch C(HWcnuonal dra11, 1ng board 
me1hoch and ptd. up a computer· 
aided design S)'Slcm. ESS Draw. 
from Anglia 81.iS!ntSS Computcn 

lllcS)l.lcm runs on a 256K Smus 
and COSL!i .(SC)), 11 IS llmcd at 
a~.CIIK>ftS thal 11teludc 
arch11«1ural dra...,m,s. lutc:hcn de· 
sain, m«hamcal dra .... mp. 
schematics. Row d1agram<i; and w, 
on 

ESS D raw a lk> .... -s the u.s,tr 10 
crca1c dr1 .. 1npof an) size or s.c:ak 
Dra111 mp c,1n be slorc-d on d1sl and 
c,1n bcou1pu1 on a plotter or pnntcr 
at an) potnt dunn1 the drav.:,ng 

"'"''"' Tu1 ofany11zccanbcmsc:r1cdon 
the dra,.,1np at an) pos.1tt0n and a 
¥i1ndo¥1 1nd worn fac:1ht) alkwos 
.. o,km1on the drawing at an) k,cl 
of fkta ,I Dra""n obJWS can be 
mo,·cd, copted, mod ified, deleted, 

~= =======-"====----- rotatcdandscalcd 

Is thc rc W>fflt'th1n1 about the v.ay 
that Contmcn1ah malc floppy 
disl.s'.t The Frcnch manufacturer 
Rhonc-Poult'nc has no..- followt'd 
the lcitd of BASF . from Wcs1 
Germ.iny , 1n offcnng a hfct1me 
gu.irilnlcc onll)floppics 

'Thc dc:al offc rcd b)' Rhonc­
Poulcnc means that any customer 

v.ho finds I fault cau'>t'd cuhc r by 
the matcnab or lhe 1111cxlr:mansh1p 
on a Fkiteuc floppy d1sl 11. 111 be 
cn 1111cdmh.1,c11rcpla.cedfrcc. 
rcprdlc~ of v. hen 1111.as bough I 

R honc-Poukncproduccs81nand 
.s• ~•n flopptn. s•n&lc and double 
s«tcd 1nd Mnglt' or double dcns11y. 
m the Fk,;ette ~ngc . The dish arc 
pol)·« tc r b.ascd and if)ffllll)' 
coated 10 g1,c a uniform su rfatt 

Rhonc -Poulcnc c.in be ronlxted 
1n thc UK on (OS82) 605.S.Sl 

Natural summit for IBM PC 
The ma,nframc sof1v.uc rompan) 
Adab.s 1s a1m1n1 10 talc SOmt' of 
lhe 111n1 out ol da11 processing for 
the personal computer ux r v.11h a 
pmdtK1 to hnlr: the IB\ t PC 10 an 
IBMma1nf ra mc 

ll1sn 'tt heflrs1101ryth1 s1.icl­
Culhnane and C.ncom ha, e abo 
gone do,,i, n 1he same road Ada bas 
claims that thc comb1nat,on ol 11\ 
da1abaw managtment )))lem and 
m Na1ural programming la nguage 
v.tll bc v.·ha1 malcs the d,fftrcncc 

Natura l 1s a language ofthc tyJ)C' 
lno11on as 'fourth l('nerat,on· It 1, 
,ntcn<kd lor non-c~J)C'rh and ,~ 

supposed to 1urn them into prog­
rammers By puumg 11 11 the 
d1\p<>ulorthoscof)ou11.11h an I B~ I 
PC Adabas rcclons togJ\c )OU the 
resources of !he mamframc nct-
11.orl 11..ihout the hcad.lchcs of 
largc·it'lk da1a ad m1mstriltK>n CH 
1hc o,crheitds of a pms r.immmg 
department 

Ai I lool lO lf'ICTU'>C the pmdoc· 
lt\11) of C,ICCUII\CS II.Ith PC's on 
their desks )OU m1gh1 \oolo. askancc 
:.11 th1s. Bui .isano1hcr sm ng 10 the 
PC'i hov, ,n gene r;il appfte.11.ons II 
could be v.·orth lool,nt al 

A<bba, ,son (OJ32) J7253.S 

J".cv. ou1 from :w,ft,,.,arc house 
Ou1Cl.s1ha arc fi\c ga mes for the 
Spce1rum and an ArL Design rroa· 
ram lcx the BBC Model 8 

Bccb-Arl at £1J 9.S uses 1hc 
BBC"s araphics capabi ht) and acts 
HIMSlcrp rotrlfY!IOthccompany·s 
Muslt' ProccMOr 

Us,ng Beeb-An. )OU can put 
hncs or ih•J)C"i on to 1he scrrcn 
usmJa)O)'Shck.orcurM>r lo.c)'S. You 
can useall l 6coloursm modc2and 
can U\C the pte1urc on cassette for 
rcloadmglatcr 

J O Sua1cg) ' for the Sp«trum 1s 
bawd on 30 nou&hli a nd crosws 
L•l c all the ncv. Spectrum Pf'OI· 
rams from Ou1d.s1lva. n costs 
{69.S 

l'hc: package t5 11,nttcn m a 
m1x111rc of Foman and 8088 
ASS<mbkr and runs undu tit< 
MSDOSop:ra1m1s)'5tcm lnadd 1-
l10n. 1bc soft .... arc 1s command 
dm·cn v11th 1•·0 kc) commanmi. 

Tv.·o 01her new pad.ages 1hc 
crca11,cl) minded can look al a rc 
ESS Pio! a nd ESS PCB Bot h 
pad.ag:cs arc 11.nucn 1n the same 
lan11tagn and run un<kr 1hc ii-amc 

opc ra11n1 S)'Stcm as ESS Drilw 
CSS PC'Brosts£1, 120and ,use If 

contained S)-Slt'm prodiJttd as an 
aid 10 1he design 1nd manufac1u rc 
of pnntcd c1rcu1t board ar1v.orl 

[SS Plol I) a graphics package 
designed for both the bus11'1t'SS and 
Ktc:nt1fteuscr Sclhn1a1£J.40, u can 
be used on a stand alone basis or 
data can be generated horn othe r 
program1 1n standard ASC II 
forma l 

Conlact Angha Hus1ne~ Com­
pu1ers. 0223 Jl.SsaJ 

Aquaplane IS an arcade gamc for 
v.~tcr-borne lKh-cnturers Xadom. 
another arcadc aame. ,n,Ql,cs 
a,'Oldmg Wandogs. V1mpb.a1s 1nd 
Ant1mat101ds as 11.cll as fightm& 
11.1th Vibe Vipers. Nurn Skulls and 
C)bols \'clnor's La.1r1udu ngcons 
and dragons St)lc ad,cn1urc pmc 
Smugglers CO\e 1n,ohcs \oolmg 
for 1he 1nc,·11abfc treasu re. 

D1rce1orMa rlr: E)lcsUy'lthcsc 
proaramscan be bou&h11n all main 
oullt'U ~uch as Smuhs. Booli a nd 
la~lo.y'us v.cll nsmall rrtatl 5,hops 
In the fu1ure. some rC"COrd shop, 
~houkl ~tocl these prog ra ms. no11o 
that ClJS h:15 becomc the cxdumc 
manufactu rer and d1s1nbutor of 
Ou1Cll.1l\a·s rangt 1n 1hc UK 

PCS JULY:ZS.ALGUSTJ.1983 



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 item £4.00. 2 items £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 ANO BARCLAYCARO PHONE ORDERS, PLEASE RING (0532) 449722 

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

PLEIISE SEND ME 

NA'"4E -----------
A00RESS _________ _ 

StGNEO . CAJ9I~ f>------1 
FOR OUR COMPLETE PRICE UST TOT AL ENCLOSED t 
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ELIMINAT E 
FAULTY 

CASSETT ES 

LhtaClonc 1s the first com· 
pany in the UK established 
specific.ally for the duplication of 
data cassettes. 

All other dupli cating houses 
arc audi o orien ted - only Data· 
Clone has a dupli ca:tmg S)'Slcm 

designed from scratcl1 purel y lo 
handle computer information 

The result? 

Crc:.1tly 1mprovtd rcliab1lit) 
in data transfe r Tllies from 300 lo 
beyond 2400 b.aud - pre, 1ou.d} 
un attamablc. 

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

Contact us now for brochure. 

DataClonc - the first 
spec ialist service for computer 
cassettes. 

DATACLONE HAS 
EXPA 'OED, PRODUCING 

AN EVEN FASTER 
TURNAROU 'D. 'CYrE 

NEW ADDRESS. 

#~~ 
1,rf ,_rt 
~~ 

DATACLON E 
UNIT ! 

ROSU SQUARE 
ROSU , ROAD 

ACTO , LO, OON W3 
TEL:Ol-9932 IH 

TELEX: 21879 

PCN Charts 
You ' ,·e roUowed the micro charts- no w here's th e ga mes lop JO com plied 
fr om bot h indepe ndent and mu ltiple sources across t he nation . They reOecl 
what•s happen ing in high st reets In the t "o \\etks up to J uly 21 and . like the 
micro charts, do not take account or mail orders.a les. We'll be keeping them 
up to date, s ho"-ing new posit ions e,ery l"o weeks, so "a tch for t he e.hang ing 
status of your ra,·ou rite games. 

The micro charts this week show the number of machines sold in the 

GAMES 

Top Thirty 

GAM E TITL E PUBLISHER MACHINE l'III CE • l (2) .,.._ .... u- Spoctn,n, 15.50 • 2 (I) l'oMCnlOr Mdboume s...., ...... 16.95 • , c,J G- Lio- Vl<2t 18.50 .,. 4 (l ) Tnder Q,,ldLIII•• Spodra m t9.95 

• • (7) l'nMyt- Slltpllerd Spoctn, .. 16.50 
r-

• • ( II) AIIDWd•- ....... Spoctn, .. 15.50 .,. 
1 "' TlleK-. - ~ J2 18.00 .,. I (5) - ....... Sp«t ... 15.!e • I ( ll ) ~ G«llo -._.... BBC t7 .9' • 11 (-) ss-,.... -..- Sp«tno,n "·" .,. 11 (0 Tiie- - Spt<tn,m 114.95 • U (14) Pllpl-- ....... Spoctn, .. 15.95 • U (JOI Z.U. - Allrl u, ,,e 

• 14 (II) -- Qwll Sped,- 16.11 • 11 (21) 1'11Dopu Q,,l<bll•• Spectnm 16.95 .. 11 (16) -- M~wer BBC t7 .9' • 17 (- ) Matrb .__ CBM64 18.50 .,. 11 (15) Miller- ........ Allrl 129.95 • lt (-)- -- BBC 19.95 • 2t (24) E- ......... Spodram 16.!e • 21 (28) ,- ~ Spectnm 15.!e • Z2 (ll ) KNI • JD Nowc-nc- Sp«tnm 15.!e • 2J (2') JD ~Z.. Al'1I< Sp«t ... £4.95 • 24 (25) X- 1 UK Ori< 15.!e .,. a <1t> ,...., Q,,l<bllY1 Spoctn, .. £4,95 .,. 
• (12) Knl)' "-' ........... Vk2t "·" .,. ff (') -c.. ,_ Spoct.... 15.95 

Stlll,s .,. 
21 (17) - .... "' Vl<2t t1 ... • 21 (- ),........ Allrl Allrl Ul.01 • • <-)- - CBM64 15.9' 

PCN JULY:Z:S.AUC.usr J.1'111!.J 



PCN Charts 
two-"'·eek period ending one week before publi cation date , so they tell the 
story in the high st rttt be:twttn Jun e 7 and Jul y 21. · 

Neither mall order nor deposit --only ord ers are included and the pricff 
quoted are for th e no-frills models and includ e VAT. Information for the 
top-se lHng micros is culled from retailers and dealu s throuchout the countr y 
and, like the games, will be upd 11ted en ry alternate .,.·eek. Watch the arrow s 
to Sft how they're doing. 

PCN Charts are compiled by MRIB (Computers ). London, (01) 408 0250. 

HARDWARE 

Top Twenty up to £1,000 

... I (JI uc• .,,, fAC) 

" J{I) --- m 1SI) ... J (4) vtr• 1191 fCOI 

" ' (2) ~n 1175 ... , .. 5 (51 -- DN (AT) 
... . "' c__.. .. lllt fCO) 

" ' (6) ZDI .... (Sil 

" • (7) Oltrl "' (ORI 

" ' (I) -- 115' (AT) .. •• (It) ntt1« 115' m, ... 11 021 -A llll IGRI 

" 12 (11) ~Gm, "" fWl .. IJ (IJ) L,-• lU5 (CAI ... ., (17) ._IIXJt 1471 (IPI ,. 15 (II) y_,. ~ °" fTAI ... •• Ufl -. re•• 116' (SHI 

" 17 (15) ""1t Do - fAPI 
... II(-) J ...... - "' (JUI 

" ., u,, -. M1.ltA - (SHI ... •1-)_A_ 1174 (A Cl 

Top T• over £1,000 
.. (I) -· a.m (ACT) .. 2 (2) -,c a.,n (18Ml ... J(lt)~- ll,J'l4 (COi ... ' (S) DEC- a.n, fl>EC) ... 5 (6) ~· . .... (OSI ... • (7) UM,\ 11,la (HPI 

" ' (4) AWltM a.• (API 

" I (JI ~ ... a.m IOLJ 

" ' (I) 
'-OXlt ···- fEP) ... •• (-) ...,..Mae_ 12,J,12 (SAJ 

:;;--r.2:...~~~..:==..~:r-c·-~.- -~--0,.-Dolo·-~··-~-·------ ··--~ ·-,-c--.. _.___ ll -1.wa Ullo-&-011Na1.• - 0nc.• --~c-. • -s.,o •--. .•--· ·- -. a-T...i,.•-T-'-
PCN JULY:z:8.AUGUST ), 198.3 

Find out why on: 
01-6744572 

1!J,, ~ FOR ANY ~'-A'-~~ SPECfflUM 

_!off. 
£5•50 SIMPLY THE BEST 

If you're k>ol"ng for tht soc:c~ to 
"Arcadia ". look no further than 
BUICK HOLE (PCWI 
The exptos,on effects are SOl'1lt' 

of I~ bes! we have""" (S,nc User( 

Tht Black Hole-rs a 1«hf'lKob.Jrl!'d 
conf«oon ol sp«tal d«u ~Y 
~ing.m.19"'Nllctnt9raphles fSottJ 
THE aL.t.CK ttOI..I. and vtOl.lNT UNIVUIH ltto 
......... lroffl OUHT IIIICMSOf'TWM~ 111 Titl 
~CHt:LTIHKAIII.GLot •a$0.-;,, 

JACKPOT 
.. ........... --,.._, .... lllC ........... 
_.,,. ....... .._. __ .,.. ____ _ 
:==::::- ·---- ....... 

£5.50 
StM~·,o~­........ 

o.rcm,1...,..,-N~...,_.ua._,. ----
LLAMASOFT!! 

awesome games software 
VIC20 
CBM64 
ATARI 

SPECTRUM 
#OW•IOOTI , tAUEl'I I 
MAJl'IMTAlllM, Olt"'°"' 

ff MT. 11.t.UA#T. TAOtfY, HAXrl 
TEL . 0735414478 
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Do n't carry a LOAD on your shoulders, unburden yourself on PCN' s letters page. 

Share your thought s iri lhe 
UK's livelie st micro weekly 
lcncrs columns. Funny , feisty 
or fanciful , your lcucrcould 
win you £10 if it's of star status. 
WRfTtTO: Random Access. 
Ptrsor10/Compu1t rNt~ ·s. 
VNlJ.E"cly nllou sc.62 
Oxford Street. London W IA 
lHG . 

Justice for 
rough trade 
As an owner of a Spectrum and 
a tr ading s1andards officer . I 
was , ·cry intere sted m Ralp h 
Bancroh 's aniclc on insurance 
cover for m1cr05 (PCN, usut 
19). One thing he fails to cover 
is the lega l aspect. it the Sale of 
G oods Act . 

PCN £10 Star Letter 

.§ 
If the goods arc of faully 

manufae1urc and the fault was 
not read ily discernibl e on 
purchase. or the bu)er did not 
have an opportunity to examine 
the goods. or the goods arc not 
fit for the purpose inte nded , 
1hcn 1he purchaser is entitled to 
some redress.,, replacement. a 
rep.air or a re fund (possib ly 
minus some thin g for use) and 
this nght is agai nst the retailer 
as well as the man ufacturer . 
despite anyt hing tot he contrary 
in the guarantee. 

Indeed . 1fthc guarant ee says 
anyth ing to the contrary the 
seller a nd/or the man ufacturer 
may be comm itting a criminal 
oCfcnce as per the Consumer 
Tr ansactio ns (Reslnction on 
Statem ents) Order. 

In 01hcr words. 1f )'Out micro 
fails and )'Ou can show it is due 
to faully manufa ctur e rather 
than aboormal use or abu se. 
then it is up to the retai ler to do 
so methin g a.bout 11. 
IDM ost'ley 
Umdon£6. 

A sprite 
old mess 
Top marks for bad ope rating 
manua ls mu.St surely be gi"cn to 
Commodore . 

Starting from scratc h with a 
ZX81. it is unbeli evably simple 
to learn how to write simple 

pr ograms a nd tOdc\·c lop w11h a 
m1i\:ture of underllanding and 
worked examples. The ope r · 
a tor manual for lhe ZX81 is 
oumandingly good. 

Want ing a large r capab 1hty I 
bought 1hc Commodore 64, 
ex peel ing 11 to be relall\icly easy 
to expa nd what I had a lready 
learned. The operating manual 
for 1he 64 is a disgrace . and for 
anythin g othe r than the s1m· 
pl est programs I still ha\ctousc 
the Sinclair . 

For example . m a multiple 
cho ice menu the Sinclair sequ­
ence 1s easy: 
100 inpu t x 
110 GOSUB llnl x 

Tius seq uence docs not \\Ork 
on the Commodore but \\"ha1 1s 
worse is that the re is no clue in 
the ma nual , how a cho ice of 
GOTO or GOS UB addrc~ 
can be handl ed . 

S1m1larly. 1n 1hc seet1on on 
Sprite gra phics, the crucial 
1nst ruct1on MPOKE 2042.13" 1.s 
exp lained by 1hc following 
paragraph : 'Thi s instructs the 
compute r to get the da1a for 
Sprite 2 from the 13th area of 
memory . You know from mak ­
ing you r Spnt c tha t II takes up 
63 sccttons of memory. You 
may nol ha\e realised 11. but 
those numbers you put across 
the top of your grid equal what 
is know n as 3 b)1e s of the 
computer . In other words each 
collection of the follO"-ing num­
b<<>. 128. 64. 32. 16. 8. 4. 2. I 
eq uals I by1c of comp u1c r 
memory . Therefo re with lhe21 
rows of )'Our grid 11mcs the 3 
bytes of each row. eac h Sprit e 
takes up 63 b)'ICS of memor y.· 

So, until I find a manual (or 
an c xpcn ) to e xplain the ·13· 
there is no way I can use two 
different sp rites. 

It would also be interest ing to 
know how lo use the four 
'specia l fullCl1on· keys, but for 
a ll 1hc refe rence to them in the 
manual. they m1g.ht as well not 
be there at all . 

Myo 1hcrgrumble1sCommo­
dore0s policy decision 10 make 
all models mcompa t1blc. 

A friend has a Vic 20 but 
there is no way his sof tware will 
run on my 64. Software - or 
e\·endatadisks-from a 64will 
not download mto a Pet . and 
cvc'l softwa re and dat a for the 
second generation Pets (the 
8032 type) cannot be used on 
the thnd generatio n Pets (the 
700scries ) so that any com pan y 
wan ting 10 mcrea~ on exis ting 
compute risatio n can not intro­
du ce 1he newe r comput er. or 
accepts incompat ible records. 

Perhaps the ult1ma 1c 
absu rd,t) is that software made 
to run on the 8032 will not use 
the c,t ra memory of the 8096 
c\·cn when 11 needs it and the 
memory is a\a1lablc. w11hout a 
rewnt e. 

After the simpha ty of Sir 
Chvc's mac hines and the good 
opera ung manu als, the CBM 
manuals and mcornpa11b1h11cs 
are disastrous. 

The soo ner Sir 01\·e mo\CS 
mto the bigger aren a and res­
cues us from th is kind of 
shambles. the bette r I \\-111 be 
pleased. 
P"'" J Chad111ick 
Cobden Chad111·1ck Lid, En · 
gmun, Oldham . 
PS. Perhaps1he ul11male

0

absur­
d1ty: the best guide I ha\ e )Ct 
found to the Commodo re 64 is 
the one writt en by SINC­
LAIR! ! 

Newbrain -food 
for thought 
I felt 1twas 11mctowr ice:bemga 
Ne\\"bram owner I ha\·e sear ­
ched for program s e\·eryw,here! 

facr )'body. especially some 
Dragon O\\oncrs, takc the mick · 
ey for the lack of softwa re . 
Well. now is the 11mc to Slrike 
back. 

Not o nly arc !he re all the 
business progr ams and mail 
hstmg etc, but I ha, e bought 
thr ee ad\enturcs - Life 
Searc h. The S"'amp and 
Leopard Lord - and e\e n as I 
wntc more arc being churned 
OUI. 

I am in 1hc closing stages of 
wntm g one of my own \\ohich 
has taken mon1hs 10 write and 
put togc1her. 

Nor arc there only ad\en­
tu rcs but a lso all the ac11on 
games you could wish for 

So, 11'5 nu 1s 10 all the anti 
Nc...,.bra,n o"' ncrs 
Da~·e Holma. 
Aylesbury, Bucks . 

Price cut 
consequences 
Th ere has been much s.pccula· 
t1on late ly m many compute r 
magazines about softwa re 
prices . One view is that s,oft· 
ware produ cers cou ld reduce 
their prices Dy reducing t heir 
profits. 

It should . howC\Cr. be ob­
vious that the produce rs (nam · 
ingnonamcs) arc rathe r fond of 
their profits a nd '4'0uld prob­
a bly ta ke the reductio ns out on 

their 1mprO\'enshcd progra m· 
mcrs (th e hard-luck Jetter ex· 
plaining "'h)' the nll- royal ucs 
ha \c suddenly dropped to !Ji) 
Michael Robmson 
Bramhafl , Chtsh1rt 

Just what 
drives Clive? 
I read wn h great interest )'Our 
an1st's 1mpress1on of the M1c­
rodt1\C - I had no idea my 
Spectrum wasg01ng to be s1tt1ng 
on a lump of cheese hkc that! 

On thcothcrhand, l\c heard 
so many ,..1ewso f\\"hat 1h1slong 
awaited kit is going to look hkc 
that l \e quite stopped believ­
ing the m. 

I ca n imagine old Sir 01\c 
trundling into the actl\'II)' ccn· 
tr c (is there one?) of Sinclair 
Researc h Inc m his elcctnc 
thre e· "'heelcd car. 

In the corne r of the room a 
small mach ine is turning out 
thousand s of lcuers : 
'Dear . We apo logasc for 
the delay of your 'e tc. The 
rcM o f the design team is 
grouped arou nd a two-inc h 
television pau sing only to calcu­
lat e a new. laler. production 
deadline for the m1crodnve: 
LET NEW DEAD-LINE • 
OLD DEADLINE + JNT 
(RND"4 MONTHS)+ I 

·OK chapp1cs. • he calls. 
' You'd better start thin king 
about thts Microdme thmg. I 
sec that Ptrso,ial Comp ulu 
Nt .... ·shasgot a rathe r good idea 
for the main forma t .' 

Maybe. by the 11mc )OU 

rccc1\c t h1s. 1hcM1crodn\'cwill 
be around - I doubt 1t somc­
how. I( 111s. J \\'lll probablyha\·e 
bought o ne. whatc,·erthc pncc. 
a nd smcc I am •fortunate• (is 
that the right word?) enough 10 
bconthchstoffirlt l .CKXlordc rs 
for the Spectrum I might not 
have to wait more than the 
staled 28 da)'l for 11. 

All the same. 11 has been 
many moon s since the drh c. 
rcvoluttonary as 11 may be . was 
announ ced and I think tha t 
somet hing should be done ab­
ou1 the claims that ccn ain 
com~mcs make 1n 1h1s field. 
Jam B Rt,d 
Maidt nhtad, Btrlct 

Arist, S,r Clo-t. th,s is an 
1mglm·td challengt'.' Bui l'>·i1h 
today's plann t'd launch. tht 
M,crodri, •t saga stt ms to IH 
01·(' r , aJ lta$1 fo r some - Ed. 

l'CN JULY28-AUOUSTJ. \WIJ 



A word 
for minnow 
I would like 10 let Spcctru 
(Gamcplay. issue 16 on Com­
pute r Scrabble for Spectrum) 
know that ·minnow' across 1hc 
1op will score 33. From h,sscorc 
he looks li ke he needs a b11 of 
help. He probably managed 10 
find a belier word h1msclr, b u l a 
httlc he lp from the sides neve r 
goes amiss. 

Finding a belie r word is 
almost as satisfying as thrashing 
lhe M1co-Gcn chess program at 
level O - my reasoning being 
1ha1 I never thank more than one 
move ahead at chess. so why 
shou ld a computer? 

Anyway. I'm going back 10 
designing my noughts and tt0$· 
sc:s program - unique in 1hc 
field of comp uter games, 
because the program is de· 
signed so the compute r loses. 
1l11s program will be available 
fo r the 48K Sp« trum (a 16K 
version may be available later 1f 
the prog ram can be: satisfactori­
ly mmmcd) at £14. 

An 1ntcns1vc media ad\.trtlS· 
ingca mpa1gn will get undcrway 
several months before it's laun­
ched ·only next year '. 
Simon Bau 
Wigan. Lancashir~ 

Any ad"·anca on mmnow? -
Ed. 

Lease line 
of resistance? 
Having examined for some 
hnlc t ime the fcas1b1l11y of a 
novel computer application, I 
was nat urally interested in John 
King's comments on leasing 
(PCN. is.sues 17 and 18). 

My cxpencncc ,s that while 
numbers of suppliers ad\.·enise 
the avai labili ty of cre du facili· 
t ies. HP or leasing , few arc 
preparcdloclabo ratc-a tl cast 
to me! Some responses a rc 
distinc lly frivolous. I hope . 

One company. for instance, 
offered 1he Siri us I for £230 a 
mo nth (VAT included). I took 
1h1s to mea n 1ha1 1f I really 
intende d to ta ke 1heir adver t 
literally 1hcn I sho uld be made 
to pay for my temeri1y . 

£13 a week. a r ate widely 
advert ised for ano ther micro, 
turned out to be applicable to a 
seve n-yea r (yes, se,en-year) 
lease . I suppose that it isa 1 least 
inccresting to speculate as to 
how 1he present day micro will 
appear lo the user in 1990! 

<:.an it be that suppliers are 
really not at all interes ted in 
anythi ng very far removed from 
cash on the barrel. despite the 

PCN JULY1.8-AUGUSTJ,19&.J 

financial advantages of lusing 
ctc 10 poten t ial bus.mess cus­
tomers? 

Do they fear thai leasing may 
tic them to supporting systems 
which fhe )Cars hence may 
seem as useful as EN lAC 
appears today? In fact, as the 
response I have (no t) been 
getting no more lhan the result 
of the old dilemm a? 

Rapid dc,elopmen1 • rap1d 
obsolescence? If so. can one 
upcct a bank o r other financial 
inst1tutton to take a different 
view? 

It did occu r to me that I was 
pe rh.tps being altoge ther too 
paranoid and that the poor 
response was due to some other 
cause - illegib1hty pe rhaps 
Con fusion as to my precise 
requirements can be dis­
counted as deta iled specifica­
tions were given. 

Perhaps. after a ll. my ha nd· 
wntten lett ers arc the cause. 
Compu1cr companies have a 
ma rked propcns11y for d1s1ri­
but ing glossy handouls (rich in 
pictu res. sho rt on informa11on) 
al the slighlcst pro"·ocat1on. If 
inquiries were received in lhc 
same form perhaps more att en­
tio n would be given to !he m. 

Clearly. I in le business can be 
expected from one who wn 1es 
m ballpotn t . To be set aga ins1 
th is is the fact tha1 I ha, ·c 
encoun1c rcd no such d1fficul· 
ties when mv11ing lenders for 
the supply of a sys1cm. 

Could th is be a modem 
'Riddle of the Sphinx '? Will 
some enterprising sprog sec the 
pcucntial for a new arcade game 
' find a Leas.mg Company' ? 
John JI~.,._.,,, 
~lby, NYork.r 

Mail-order 
malingerers 
Why. I ask myself. do cert ain 
Bri tish micro ma nufacturers 
insist on a 101al lack or effort to 
pr oducefriendlycustomerrcla· 
t ions, con1mually feed ing us 
halrtru thsandoutright hes. It'll 
be available soon, it does not 
have as many feat ures as we first 
expected. but for an ext ra few 
pounds, ctc, etc . 

I sent off for a package and a 
few days later I rece ived an 
apologctk letter from the corn· 
pany saying the cassenc was in 
stock. but the accompa nying 
book was not yet r eleased. 

I must say that this came as a 
surprise. beca use the en1irc 
package has been advertised a 
number o f times over the past 
months. and I was unde r the 
impression 1hat tha t to adve r­
tise unavai lab le goods con-

travcned some consumer pro­
tection act. 

Thus another custome r is 
aliena ted throufh a company's 
a ppare nt inab ihty to keep its 
customers happy . 

Shou ld this lencrcome 10 the 
attention of Acom . please 
note: not everyone with a BBC 
microonlywan tstoshootahcns 
in vanous guises in various 
ways. where arc the language 
ROMs, second processors etc 
we were promised when we 
spe nt our hard sa ,,cd money on 
you r machine? 

On a more happy note . 
congra tul atio ns on a ,·cry well 
presented. interesting maga­
zine. My only complaint being 
the very large pe rcentage of 
games reviews devoted to the 
Spectrum. 1hcre being many 
ot her machines deserving sup­
pon. 
Stuart Plautt r 
Nt wport, G"'·~nt 

Wf!' do try 10 kup a fair mix of 
machma III Gam~pf"Y, 
although SOrnf!'t1mf!'J thut sums 
to ~ a bumpu crop of MW 

Sp«1rum programs . But I talu 
you r point - Ed. 

The Jukl's just 
a gem 
Your review of the Juki 6100 
daisywhecl pnn ter (June 30-
July 6 issue) was very interes t · 
ing. I have used a Juki cxtcn­
S1\·cly over the past mon1h, and 
am very impressed - so much 
so that H 1lde rbay is supplying 
the Juk1. As always happens 
wilh somet hing new . " 'C made a 
few mistakes at first (large ly 
due 10 the rathe r mcomprc­
hens1blc man ual). The paper 
loads automatical ly to the fifth 
line with the cove r on witho ut 
trouble on our machine and 
others we have seen. We had no 
difficulty changing daisy· 
wheels: if simply dropped in. 
the Ju ki engaged 1hc slot cor· 
rcctly nine times out of ten (ifit 
fails. try agai n). 

Two problems can ansc in 
in1cr1acingthc Ju ki toacomp u­
lcr. If an 'intelligcn!' para llel 
interface is used it will do things 
to1hecont rol codes such as send 
a linefeed aflcr every car riage 
re1um. etc . This is fine for the 
typical do! matrix prin ter. bul 
disastrous for a daisywheel used 
with word processing soflwarc. 
In the mode used for word 
processing.carriage returnsarc 
used af1cr every word (1hc 
pri nter carriage responds by 
moving very slighlly). If lots or 
linc fccds arc added. you get 
seve ral bla nk lines be tween 

words! We imt1ally used an 
Appl e II with Format-SO (a 
Br111sh word processor which 
docs very fancy proportiona l 
spacing) and an Epson parallel 
printer interface card. Arter 
phom ng the authorsofformat-
80 "C realised v.hal was hap­
pen ing. a nd wrote a (9-bytc!) 
routine which bypasses a ll the 
inte rface card's clc,·erncss: the 
results were perfect . 

The other interfacing: prob­
lem may be less usual. We were 
using a standa rd mlcrfacc 
which we had used before: the 
Ju ki failed to respond (th is 
happened whe n we "'ere ex· 
h1b111ng the system at a show. of 
course). We thought that we 
must have damaged the pnntc r 
in trans it. Bac k 1n the office, it 
worked again with anothe r 
identical interface . We finally 
discovered 1hat changing a par· 
ttcular chip in the interface to 
a nother or the same type bul 
differen t make made all the 
differ ence! (Both chips v.ere of 
repu1ablc make . and worked 
with all othe r pn nters) . 
Mik e Salem 
1/ildtrbay Lid 

A few lines 
on Microsoft 
I fea r I must disagree wit h the 
lcncr wrinen by J Skidmore 
(PCNis.suc 17)condemningthc 
Microso ft Basic line editor. 

The COmmands arc easy to 
learn, and arc represen ted by 
single letters (cg D 10 de lete). 

The provision of sea rch and 
kill faciht1cs 1s also "·cry v.cl­
comc. Speaking for the two 
micros which I use (a TRS 80 
and an ACT Sinus I ). the 
so-called useless ·x' command, 
which M r Skidmo re sta1cs acts 
just hke pressing Return. in fact 
serves 10 extend !he cur rent 
cd i1cd line - a useful function 
indeed! 

Sure ly the ·x· must be a typo. 
S1nce the 'useless· function de· 
scribed actually refers to the ' E' 
command. which 1ermina tcs 
the cdi11ng session. 

The worsl editor that I have 
had the misfortune to confron1 
is the scrceneditorcm ploycd by 
!he Apple II. whe re simp le texl 
insertion in10 a prog ram line 
requires jumpmg 1n and out of 
1he edit mode and the use of 
various Escape seq uences for 
cursor movement- somewha t 
confusing! No doubt the provi· 
sion of cursor control keys (as 
found on othe r micros) would 
help alleviate some of the 
problems. 
Alistair Mof{au 
Coulport, Cm'f'. 
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~ • 1111•1~1:111.lllll l :ll ... 
Lost in a maze o f bit s and bytes, trap ped in a forest of e rrors, or bugged by Basic? 

Y 1 What eve r your problem, acces s our HELP function ... bette r known as Max Phillip s. 

Wrtteto: Mu: Phillips , Rout ine 100 PRINT-SU B I PART I" A Yes ... that .would work . group. Th c Ncwbrain isa nicely 
Inquiries, Ptrsonal Computu 110 GOSUB 200 Nni c problem 1.s that chang- put together system. But 11 
Ntw s, VNU. Evelyn House; 120 PRI NT .. SUB 2 PARTr ing those memory locat ions needs to come in out of the 
62 Oxford Street, London 130 RETURN isn'tca5 y. They. like the rest of wilderness if it and its users 
W IA 2HO . 200 PRI NT "'SUB 2" Basic, arc in ROM. You can't don' t want 10 be left out of 

220 R ETURN just POKE it . Short of blowing things . 
Run the program and make new ROM .s for the Vic , what --------­Pop art on 

the Orie 
ftl 'm &.lad your mapzlnt b 
~ dlslrlbuttd In tht Nd~ · 
lands. Atan OrkoWMr, l epJoy 
the provam.1 and Ups. Could 
you u:plal n the (unction o( the 
POP and PULL stalemcn l.ll! 
The manual doesn ' t help and 
experimenting hasn ' I &Inn rM 

su re you follow what it 's doing. can you do? 
Now add line 210 POP. When You can get at Vic Basic and 
you RUN the progr am, the add in new commands and 
PO P in subroutine 2 will 'pop' doubtlesscreatcyo urowncrror 
thcrcturnaddrcsssct upbylinc messages. It 's possib le on all 
I 10 GOSU B 200. Leavi ng just versions of this Basic and you 
the return address of LINE 30 willhavescentoolkitsth atdoit. 
on the: stac k. So 1hc REfUR N H~ ·cver , I e1n't sec 1hc novel­
on 220 goes straigh i back to the I)' of your own messages being 
main prog ram withou t going worth the trou ble. 
near SUB I. 

an ans" ·er. Whal use is this? You 'll find Don't give in 
to Brainfade 

HI Ttn Brinke, people who've worked wit h 
Groningtn, Tht Ntthtrlands assembly language use it mo re 

A~:j:~~~;:a:;~::.: 
unlikely you'll ever actua lly 
need !hem , . . most Basics 
don't have eq uivalents . Look· 
ing at POP first , its Job is to 
remove lhc 1op return address 
of the GOSUB-RETIJRN 
stac k. 

When )·ou call a subro utine 
with GOSUB. the Orie remem­
bers where you called it from . 
Tilen , when you execute a 
RETUR N, the Orie leaps back 
to the sta tement just after the 
GOSUB . The pla ce where the 
Orie remembcn this 're turn 
address' is called the GOS UB ­
RETIJRN stack. It's called a 
slack because it is a pift of 
numbcn . Aftcr oncGOSU B, it 
k>oks like this: 
RETUR N ad! 

If 1hat subroutine GOSU Bs 
to ano ther subro utine , you get : 
RETURNad2 
RETU RNadl 

And so on. When a sub­
routi ne ends at a RETURN 
sta tcmenl , the Orie lakes the 
top return add ress and carries 
on with the program at that 
point . So norma lly you can 
GOSUB -RETURN unti l you r 
heart' s con te nt. Pro ...;dcd you 
stk k to1heGOSU B-R E11..JRN 
pa ir, the Orie handles it all 
a utomat ically for you. 

But the re are t1meswhen you 
want to get out of a subroutine 
without going bac k to whe re 
you came from . POP lets you do 
th is. ltjustforgctsaboutthe lop 
address on t he slac k. 

To sec ii work ing try this 
program: 
IOP R ll'<T"M AlN I" 
20GOSUB 100 
30 PRl l'<T "MAI N 2" 
40END 

often thanthoscw ho don't. It 's 
main use isgc t1ingou1 of neste d 
subroutines when an 'e rror' 
occurs . 

Perhaps you have an optio n 
where pressing Escape always 
takes you back 1oa main menu. 
Rather than setti ng a flag, 
R ETU RNing and testing fo r 
the flag, you could just POP the 
sub rou t ine and GOTO the 
menu . Obviously , you have 10 
be very ca reful abo ut wher e 
POPs get you ... once you're 
several subrou tine levels deep, 
POPs make debugging very 
hard . 

PUL L works in much the 
same way for REPEAT -UN­
TIL loops. Its effects a rc much 
lc$s tangible because you can 
ofte n be leapi ng out of un· 
finished REPEAT loops with 
no appa rent ill-e ffects . Still, if 
you insist on leapi ng out of such 
things , you might as well do it in 
style and PULL the RE PEAT 
add ress before )'OU go. 

A ROM do 
on the Vic 
ft own a Vic 20 and uw lhe 
'f' ollowlng procram to l)nnl 
out a list ol Baskrommands and 
error messages from the Vk '• 
mtmory: 
10 FOR A • 4991.l TO 49959 
20 PRl l'<TCIIR$(PE EK(A)); 
JO NEXT A 
40 FOR A • 50039 TO 50055 
SO PRINT CHRS(PEEK(A )); 
60NEXTA 

I wu wondcrl Qg If, by chang ­
ing tht values In these loaiOons , 
new Basic wonh and dlff'crcnt 
error messages cou ld be pro­
duttd . I( you can 't do It th is 
way, how can you do It?' 
Ntil Mtrt r, 
s, Htltns, Mtrsevsidt 

n cut my home oompulln& 
'CJ cclh on a Vkko GHlt . Last 
year, attracted by hl·rff 
gn ph lcs and OR·9Cttffl edll1ng, 
I upgraded lo a Newbraln A. 
Now I nnc1 myself In a n unsup­
ported wilderness u far u 
software and magnina arc 
...........i. 

I can Ill a trord the cost but I 
(ttl I must chance again . My 
choice ls the BBC micro. h It 
pDWMe and practkal lo restrict 
my purcha!C lo a BBC Modd A 
while usiq tM additional mem­
ory and the advantacn of the 
Z80A as a second prottW>r? 
G K AIUsstont, 
Htmt l Hempsttad , Huts 

A ltdoesn'tsoundagoodidea . 
KA oorn and Torch ha ve had 
enough problems gett ing the 
Tube to v,-ork. Attempts to 
co nnect a Ncwbrain unaided 
(even with its technical manu­
als) won't be fun. Probably 1he 
best yo u could do would be 10 
get the RS423 interface fined 10 
the BBC and connec t it to the 
Ncwbrain oomms port. Good 
fun and useful fo r certain ap­
pl ications but not exactly main · 
strea m home comput ing. 

Your choice is really to go for 
a BBC Model B (you could sell 
the Ncwb rain ) or stick where 
you are , BBC Mod el As were 
never a good idea ... Acom 
has now lost inter csl in them . 
You 'll find ii very frustrating to 
discover everything )'OU fancy 
only runs on the Model B. 

Alt erna1ively , give your 
Ncwbr ain a chance. Software. 
program listings and articles are 
begin ning 10 appear. E\.'tn 
Grundy has produced some of 
the add-ons it has been ad,.·ert is· 
ing for longer than is decent . 
And do join a Newb rain user 

Spectn,m's in with 
the BIN crowd 
A cton' t sccmtobdblctonnd 
'-e beusc r-ddlnedgnph icson 
mySpcdt'U m. lfl am lypln& Ina 
lbtlna and It rtqul rcs •anph.k 
A' or ' araphlc r , a111 cct ls a 
letter 1A' or •f • and not some 
amazifl& alien , 

The Sptet rum manual b nry 
vague and aflcr numerou s 
attempt.I at butloo pu<!ihlng , I 
II.ill nnc1 myw tr out of luck. 
G Win.rtanlty, 
Salt, Chtshirt 

AYou could spend a lot of 
ime looking for the use r 

defined graphics ... a shame 
since you've al ready found 
them . Tbc thing abou t user­
dcfi ned graphics is that you (the 
user) have to define them . That 
is sc1 their shape to amazing 
aliens or whatever. Until the n, 
they arc scl to defa ult 
shapes ... the leuers A to U. 

So there arc two things that 
might happen in a listing for you 
to type in. The listing may have 
the use r defined graphics separ· 
atcly with a Jiule pr ogra m to 
load them . If so. follow the 
ins tructions for cnt cnngfsavi ng 
them first before entering a nd 
saving the main listing. In 1his 
case , you shou Id see the charac· 
tcrs when you act ually enter 
grap hic· A ' or whatever. 

Thco thermorccommonway 
is for the progra m to define the 
characte rs when ii is run. Lots 
of BIN and POKE US R stale· 
menu arc a dead givcaway for 
this method . In thi s case, en ler 
the programexactlyasitis . The 
fint time it is run, it will set the 
shape of the use r defined cha r· 
acters for the rest of that 
session . After running the prog· 
ram. try listing it . You should 
sec the 'graphic ' lctlerschangtd 
into the relevan t shapes. 

T o lea rn mo re of this magic , 
try 1he manua l from the bono m 
of page 92 onwards. Once you 
try these things for yourself , 
they beco me a lot less vague . 

The Vic's 
roaming RAM 
ftcould ,·ou explain how the 
'(m ndard RA M on a Vk 20 
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varits from 3.SK to SK. II Is 
quOltd as SK In Oalabasics but 
lht mac:hint I hanStt mso nlyto 
hu t 3. SK. 
Jo,:,a,han Phtfan, 
ltdburgh, Northumbria 

A~! ~i;;~:'!;rhfs5: i~~ 
much RAM is available to you 
when you swi1ch on. Some of 
lhc precious SK goes on mem­
ory for the screen display. 
memory for the tape buffer and 
01hcr odds and sods including 
the space needed for Basic to 
think. 

Soit depends on whether you 
quote 'total RAM' or 'RAM 
free to Basic' which figure you 
use . It is pos.sible, with a bit of 
work, to reclaim some of the 
I. SK back from the syslcm. 
Locations 828 to 1023 are just 
used as a cassetlc buffer and 
could be POKEdasadatastore 
for example . 

A decimal 
poinUess exercise 

Ql'm writing• slmplt PrGC· 
ram to lotaliw lnn >kn for 

my grocery bus:IMSS. Bui It 
Re:rm:lhal my Spect ru m doesn ' t 
llkc dctlmal points . Here 's an 
example: 
10 LET a • 34.93 
20LETb • 5.24 
JOLETt • 40. 17 
40P RJNT a + b 
50 ff a+ b<> t THEN P RJ.N'f 

"ERROR .. : STOP 
60 PRINT "O K" 

The resu lt iJ "'E RRO R". 
Why? How can I nold thls? 
Paul Calltjo-Gtra, 
Chtfttnham, Glos 

A More floating point fun. 
Kco mputcn can't hold all 
decimal fractio ns accurate· 
ly , , , bits arc freq uently lost 
and rounded. What actua lly 
happen s a nd how bad 1hcerrors 
are depends on who wrote the 
maths routines in the Basic. In 
your example above, the Sptt · 
trum doesn't do too well. 

All 1ha 1 is happening is that 
the rcsull of the addition and 
the value used for variab le t arc 
different. 11'tc:y may look the 
same because lhe Spcc1rum will 
round both values before print­
ing them . But some whe rcalo ng 
the line, 1herc arc bits tha1 are 
differen1 . 

Jn accounling programs. you 
shou ld ensure that arithmetic is 
as acc:ura1e as possible. In your 
example , the simplest dodge 
would be just to con,·crt the 
numbe rs into strings befo re 
comparing . They will both be 

rounded before being placed in 
a string . Replace line SO with IF 
STRS a + b • STRS t THEN 
PRINT "E RROR ",STOP. 

If you still have problems, 
avoid decimal fractions. Do 
your calculations in pen nies. 
All the best people do. The 
most desperate lechnique in 
Ba.sic is 10 avoid floating point 
aJtogether. Keep your numbers 
as di&ilS in strings and write 
routines to add . multiply strings 
and so on, It may bes.low . But 
thearu.wers arc right! 

Dangerous structure 
noticed 
n hutbtt n bombardtd wil.h 
'fh t virt ues of strudured 

lanpages . AU I want to know h 
what l:s a structured language 
and what art all these bad habits 
that Bask teat htS me! 

1',·t used lots ot Bl!lks lnclud· 
In& Slndal r Bask on tilt Spct· 
trum and BBC Bask . l' n btt n 
lold lhal BBC Bask ls a faJrly 
.structured language but, if lhl!i 
Is so, I am .sticking to Sinclair 
Bask. I can write: anyt hing I can 
write: In BBC Bask In Sinclair 
Bask and I gt:I rtally annoy ed 
that I can 't ju mp out ot 
loops or arr ays without losin1 
tht dala. 
Brian Williams , 
Clwyd, Nor1h Wales 

AA so-called Slructur ed Ian· 
llg uage is one 1hat helps you 
(even encourages you) to write 
in a structure d fashion. This 
involves programs divided up 
into sensible debuggable mod· 
ules written in a nea1. organised 
manner . 11'tc:re are all sorts of 
fiddly details such as using a set 
number of recognisable 
forms . , . REPEAT • .. UN· 
TIL . WHILE ... WEND e lc. 
But if you try reading abo ut it. 
you'll discover that it's basically 
commonscnse programming . 

SB C.: Basic is 'fa irly struc­
tured' because ii has words 1hat 
make life easier . Thin gs like 
multi-line functions , defined 
procedures help to produce 
manageable code . On 10 1he 
famous bad habits. These sins 
invol, •e chao1ic programming 
... such as leaping in andoul of 

The Choice is Yours! 

-
But do you really know which prin t.er t.a be.at for your 
a.ppl1cat1on ? 
>J with the Comput.er market it.'a a difflcu1tJob these 
4'}ra knowing which print.er ta m ost suitable for your 
p&rt.lcula.r nNda. Whichever manufacturer you turn to 
they tell you thelr't 1a ideal for the Job. 
Well, we at Hllderbay ha.ve been tn compuunc for over 
20yean . 20yea.rs1n wh1ch u.me we've g&lned&n 
a.wtul lotofexper1enoe . Experience we &re ha.ppy to 
share with you - we are wtllin.g to evaluate your 
ctrcumatancea &nd advt8e on the beat print.er for the 
Job a.t keen prices. We W1ll make sure th e print.er you 
buy will be the be1t. for your need.I . So a t the end of the 
d"-,Y you won't be waat.tng money on facutUea you 
won't. use, nor w1l.l you h&ve a. print.er which , though 
cheap , won't. do wha.t. you need. tt to . 
We a.leo h&ve a. range of eoftw&N for the Appl e -
l.e . .Payroll £60.Bookkeeper£49,SSP£70et.c + VAT 

Another !'irst from Hilderbay ... 
Word Proc ess or lly1 tem.a for zx Spectrum 
At laat - aenalble, funcUona.l ayat.ema tha.t gwe your 
Spectrum a word prooeaaor facUl~ . 
8J'•tem. 1 A pa.cltage tha.t ut.Utzea the Spectrum &nd &n 
011vetU d&laywheel t,ypewl'1t.er to giv e you a. ata.nd · 
alone won1 processor . The ~writ.er doubles aa 
print.er a.nd keyboa.rd but. can be u&ed aa & t,ypewrtt.er 
whUe aWI connected to the Spect.rum - expected 
av&llablll~ Mid.July . 
8y 1tem a A pack&Ce tha.t can be 't.&llor made' to suit 
your needa. oompriaea a. pa.rall el tnt.erfa.oe, cust.oml.Sed 
Taaword Two aottwa.re a.nd printer ( from our w1de 
range ). Th1a ayat.em can be tupplled for a.ey computer 
however, we do recommend & typewriter SliYI• 
keyboard for fast pro(es atonaJ use with Spectrum . 
Spectrum Software: Pa.yroll, Stock Control, SSP et.c. 
Prtoe on a.pplle&Uon. 
f1if:rfC·h 1·cd1 

Idea.! for our System 2 pack.&ge-a fa.atcl&iaywhee l 
printer Ul&t gives 20 CPS, 10, 12, 15 CPI &nd 
proportional spactngl Includlng a 1 ye&.r gu&r&ntee for 
only £399. VAT f!/ deUvery extrL 
f 0:jt f \'i U # ,C:fA 
For Spect.rum - Centroruce wpe p&rall el interface 
lnclucllng cable and connectors . Recognl&es LLlS'I' &nd 
LPRINT. Does screen copy . Complete wtth drlvtn.g 
aoft.wa.re. Only £39 .13 + VAT-please oont.act u.e al)Out 
ava.ilabWcy. Slmple word processor for Speotrum 
tree on request W1th print.er or Lnterla.ce orders! 

loo~. 
No-one would stop you writ· I 

ing programs this way. After 
all, the most importan1 pa rt of . 

~~;:;;;;~;::;!~~.~~~~:, Professional Software 
1hc day. But if you do let 1he HUdei~;: P:.:'\.o~~ :,:f :~kway 
GOTOs get out of hand. you'll Telephone: 01·488 1059 Telex: 2.2870 end upworkingharclcrtrying to ,._ _________________ ,! 
debug 1he thing. 
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Scaled a new PEEK in microco mput ing'' If printed your tip will ea rn you a fiver. 

IF )OO ' n got Mlmt:th ing to crow 
•bout . , . a bit of magk th a t'll 
m ak e lht "'orld a btllt r plxt 
ror mkro uSttS, then ,rnd It to 
PCN M k:rowne:t---OUr rqu la r 
rt-adn s' hin ts and tl~ paat. 
We ' ll pay ,ou £5 If 'l't prin t it . 
We' ll pay )OU U tn more i f your 
lillk gem «tts our , ott as 
mkro'l' 'Ut of1M month. Think 
on ... and •rile to Mk:ro-
1uns. PCN. 62 Oxford Sttff1 , 
London \VIA 2HG. 

More control on the 
BBC 
BBC users Wllh MOS LO OR· 

wards w1tl k nowt ha11hede faul1 
cod csgc nera 1cd b) 1hc functi on 
key, ca n be u~ d 10 ente r 
teletext colour change, m 
MODE 7. For cu mple REM 
S/11/t· FI IIEL LO has thc' IIEL· 
LO ' mrc d . 

Th e Co ntrol -fu nc11o n keys 
can producec \ cn more ~urpris­
mg r~ ults. T r} PRINT CTRL ­
FO In MODE 7. th" prod uce, 
the number 3584 the "a lue 
of PAGE . CTRL · FI prod uces 
TI ME. CTRL- F2 1.s LOMCM 
and CTR f.,.FJ •~ l lf\ 1EM 

CTRL- 1-0 produces a \ alue 
or 144 or &90. On page 484 of 
the u~r guide , 11 g1H~s &90 as 
being 1he 1o kc n for PAGE . So 
th1s mc 1hod11,orl s b)' en tcn ng a 
tok en direc ll) from the 
kc)boa rd - strange bu1 h,mdy 
10 know 
G Stn ms. 
f u,nboro uKh, /l ams 

Orie addresses 
DOKES and POKES 
Th e follow1nga ddr ~scs ma) be 
u!ioeful 10 On e prog ramm er\ 
62 1(#260) 1s the ba~ addr ess 
o r 1hc 1c ,;1 scree n . Tlm 1s 
norm a lly 48(0) but DOK Eing 
11 will s1op lhe lop line., from 
'ioCrolhng. r or e '<ample.10 s1op 
t he lop f,C\ Cn Imes from scroll­
ing. DO KE 11,1th 48(0)+7•40 
that IS DO Kl:. 621.48280 . 

Also useful 1n 1h1\ conte ~t is 
623 ( # 26F) 11, h1ch is the nu mber 

o r text hnes on the screen 
Normally 27. POKEin g t his 
location will reduc e lhc !>i;ic of 
the tex t scree n. Asa n exa mple. 
to ha, easc rolhng 1111ndo111 from 
Imes 13 to 27 with line!> I IO 12 
fo:edon lhesc rcen . 1ry prog ra m 
I. 
C R81m 1Jium. 
Ros~ 11,IJ. Oxf ord 

Dragon manual 
modified 
Man y Drago n users belie, e 1ha1 
USR I 10 USR9donot111ork a nd 
resort to redefi ning USRO for 
several use~ These functio ns 
do 111ork bu 1 their S)'ntax I!> 
wro ngly de '>Cnbed m lhe manu­
a l. Th ere should be a O before 
the U SR number . T ry this 
prog ram: 

10 DEFUS RI • 
&1180W MOTOR ON 
lO D EFUSR2 • &118018· 
'MOT OROF F 
JO AS• INKEYS: IF 
AS• ""' T II EN JO 
4() IF AS•C II RS ( 13) 
TII EN 
A • USROl(A):G OTO JO 
j() A • USR02 (A):GOTO 
JO 

The prog ram s1mpl) turn\ 
t he casse lle motor on 1f l:.N­
TER 1s pre sscd a nd 1urns 11off1f 
a ny other kc) 1s prc!>!<>ed 
S Wurd 
St Hrl~m. Mu sqs ,dr 

Newbrain 
screen dump 
·n us ~hor t program dumps the 
Newbra in' s screen lo a pr inler . 
assuming 11'$ on str ea m 18 . 
10 REM •• SCR E EN DUMP 

lO PUT 12 
JO FO R t• I 1"0 24 
40 PUTS , LIN PUTI . AS 
j() PRINT I S. AS : PUT O 
60 NEXT I: END 

Th is ca n be handy while 
debugg ing your 01110 pro grams 
or II m1gh1 make a u~ful 
subroul me 10 actua lly u~ m 
them . 
Quintin Gardnrr . 
Croyd on, Surrey 

10 CLS1 FOH A• J 10 1:..:: F'kIN r ''L INL"A: t~lXI 
20 OUC. b21,4tl'4b01 kl:.11 &A5E. ADDR + 12 LINL!::i 
3 (1 P(Jt £ b2 S , 141 kE:.M 14 LJNtb ro bLkULL 
4,1 FON A • 1 10 ll•(! 
~ ... , H <I Nl "IIH ~ l ltJ[ Wll L SC kULl" 
b~l Nl. I 
I V POt l. b ~ 1 , 41:MOV I kf:.M h:t.:C.l T l:IASL ADl>k 
BO H)t I:. b~ J . ;l.l : kl:.M RE.bf:.I L IN ES/SCRE:.E.N 

1u CLS: CLE:..AR 4VO , &HbFf-F - - - ] 20 FOR l • &HlOOO I U &H l OUA1 kE:AO At.: I 
OIE I ,VAL("&,H" +A • >:NE.Xl 

..>o OA r A 4F-, 86 , 1u,:.?o.i:IB , 1 0,...:l , lO , 11,,,,;:.;z, 
.lq 

40 JNF'U I "l;.Nll::.k rwo NUMlll:.f.15 '';A , i:I 
~U f'W E: & l·ilU:lV, A ; f-'Ot I:. &.H/ 021 1 & 
bo E:XE.L t..tt l uou 
7 0 Oe..f-'EE.t (&li 7 U:.::l) 
80 PR JNI A : " EOR ":i:I :1 .. " :U 

~ : -to two ...... toc ......... .,......-

EOR- whata 
scorcher ••• 
Th e Dragon doc s not ha, e a 
bitwise ExcluSl'•e-O R foatur e. 
Th e '>ho rt 8.1s1c program abO\e 
(prog ra m 2) contam sa mach1nc 
code routin e 10 le i )O U EOR 
t11,o numbch togc 1hc r 
AW Smart, 
Nt H.po rt-on- Tuy, h/t 

Octagonal 
Dragon 
Thi! drago n ca n ha nd le oclal 
constanh :i , 'IIICII a , decimal and 
hex . Ju sl put &O in front of the 
numbe r .So PRINT &Onum iHr 
"ill com er t ,iumbrrfrom oct al 

Capital idea 
for Spectrum 
Spect rum u~ o 111ho ha, c tried 
to alter the cur\Or type from 
within a program may ha \ e 
com e acrcr..s a problem In 
cha pler 25 or the ma nu,11. a 
~y~lem \an ab/c ca lled MO Dl -
1sde !ienbed as'>Ctl1ng the cuNJ r 
l)'pe . Unfon una 1el ). PO Kr mg 
1h1s has no lasl mg ef fect 

For1umt1cl>. }O U c,tn .1ch1c,c 
the ~ me effocl by PO K[ mg 
FLAGS 2 So POKE 2J6.S8. 0 
sets the cur..or to Land PO KE 
23658.8 loch the cu™Jr m C 
mod e 
DaudJ on,s, 

:~
1
:t~~ c~i~s ;.~J:~·~~~:; _N_e_w_N_EW _____ _ 

Co lor Comput e r ma nual" 

Edm omo,1. London N 9 

M fr ory. for Beeb Basic 
Drrehum, Norfol k. PC V M1croH,a, ts m IS)Ue 18 

Spectrum's Enter 
INKEYed 
INKEY s on 1he ~pcc1rum 
won't rea d the ~hlft and ente r 
keys lf )ou nee d lhc !)C.}Ouca n 
use the I functi on as follow); 
IN( 65278) equa l!> 254 1f Cafh 1s 
pressed IN{J2766) equal .. 253 
1f Symt>o, ~h1f1 1s pre»ed a nd 
IN( 49 150) equal to 254 md1-
ca 1cs tha1 Enter is presse d You 
can chcd. for co mbma 11ons of 
t hese ke) !> b) u)mg the ANO 
operator 
Jo lml sa11rJ. 
8 011rn~momh . Dorsn 

New noise 
on Orie 
lf )ou ·re bor ed "1 1h the On e·~ 
predefined sound, and find 
11ncntmg your o111n a bn fiddl) . 
these call~ m.ay co me m u-.eful . 
CA LL#f"B0 3 for a lo" chck 
CA L L#FBl 2 for a !>tea dy 
'"h11e n0tse· CALLlf- 830 
produ ces a buum g ~ und a nd 
CALL I FB 40 g1'es a high 
p11chcd !IOUnd hn.1ll y 
CAI LNl·BCO produ ce'> \J · 

no u, -.ounds dcpc-11dmg on 
" hcn111~c ,dlcd 
S ll a11w1n. 
Btxl tJ. Kem 

featur ed K Wol!>tcn ho mc's 
ncthod for NC Wing a runnin g 
DBC 8J s1c progrJm M r \ \ ol­
!>ICnhomc prc !>umab l~ has ;,, 
Beeb " 1th Basic I beca use lhe 
nc111 Basic II sta rb" 1th 
800) CMP &t 

B EQ & R02J 
RTS 

So the Becb·,a n1sh1ng t nd' 
would proba tily be bcue r if the 
Accumul ator111asi.ct to I befo re 
the CAL L. So to mal.c a 
prog ram ,an1sh after 11 ha , run . 
use A l'f • LCA L L &80CO. 
PK l lopkms. 
W,rlimgton, Manrhn1rr 

Newbrain cursor 
elevated 
One feature missing from lhe 
Newbram 's Ed11or1s the ability 
to send the curso r to the top of 
t he screen when a long page is 
open . 1 lome (PUT 12) is nol 
v,.hat 1s nee ded . Th e following 
progra m may help : 
IOO(h • PEE K(92) ;­

PEEK(93)'2S6 
IOIO, • PEE K(.+9 ) -

PEEK (H IO) 
IOlO FORx • 

ITOa :PUTll :NE XTx 
Du, -e Gumhorpe . 
8,rnun ghum 8 16 

pe:,.i JUIY Z8·A UGUS l"1 19!0 



50 games for your micro 
For a limited period we are offering 50 first 
class arcade games for the following micros at 
a special introductory price 

• Spectrum 16/48K ...... ........... £8.99 
• Dragon 32 ......................... £8.99 
• Orie 1 48K ..... ................. ... £8.99 
ezx811K ........................... £4.99 
eZX8116K ............ ... ........... £5.99 

As a further offer to readers of this magazine 
only we will give a FREE DATA CASSETIE 
with every tape ordered 

Other tapes are: 
• Defender48K Spectrum ......... £2.50 
• Sam Slug 16K Spectrum ......... £3.00 
• Ten Games 16/48K Spectrum ... £3.00 

All prices are what you pay, post Is free 

Please send cheques/PO's to: 

..4 ANCO SOFTWARE 
25 CORSEWALL STREET, COATBRIDGE ML51PX 

G.\LA(;llC.\fTA(; K 
5PA(;lMl$$ 1()N 
LUNA I! L4NO CR 
, 1,.A.SMAIOl f 
$TA.Rfft[I( 
RADAR LANDING 
#1.JfAC KUI 
GA V ,C f lC 00(;,iGHT 
l10NA TTA C I( 
IVA$lll( ill(; ll ()N 
oxo 
IOG(illS 

'"""""" S ott .JUW 
HANG M"N 
OLDIIONU 
THIN I(:( 
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H1cno Cmll'trrnn CoNsut:mN'l'S fau 
@ ff(}: .-.n- maumlf m.an ...... ••• ' .. . ,.,.. .,, ...,,,11,., 

INCREIISU Off'ERS ONTII R£VOWTOWIY 
APPl£ //eAND APPl£ /fflSmlS 

APPLE fie STARTER SYSTEMS from only £1057 
JUKI PRINTER ...... C399 

MATRIX PRINTERS from as little as £289 :::::: * OVERSEAS ORDERS A SPECIALITY ,:: * ,:: 
Call (0942)- 8928181876141 forfull details. 

APPLEll + 48K ONLY£499 + VAT while stocks last 
All our products carry a 1 year warranty 
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A/.,.B,,,.,1·-....... -- .......... 
Buy from the NewBrain Specialists~ 

.. 

NewBrain ModelsAandAD } 
Expanded NewBrain systems call for prices 
All the leads , cables etc . 
Software Technical Manual £50 

Printers Epson FX80, RX80, Shinwa CP80, Juki 6100 etc . 
From £267 + VAT. 

Recorder Sanyo DR 101 Data Recorder£39 + £5.85 VAT . 

NewBrain Software Selection 
BRAINZAP ASSEMBLER (WI An interactive assembler /editor 
ope nin g up the world of 280 machine language £9.95 
MONITOR (WI The memory manager. Examine, alter , fill, move , 
dump , save, load , run , print , convert , etc . (8.00 
DISASSEMBLER (W) Unravel the secrets of the NewBrain 's ROM £9.95 
DATABASE (G) Includes sort and search on any field , and 
many other useful features £19.95 
CHESS (Gr) The one you 've been waiting for! £14.95 
LIFE SEARCH (W) (Adventure) Fills the NewBra in and can 
take two lif et imes to solve! £9.95 
BRAINTEXT (W) An easy-to -use and very practical W/P. £12.00 
STAR TREK (W) Rid the Galaxy of the Klingon menac e-
if you can! £9.00 
BRAINWRITER (B) All the W/P features you 've been waiting for! £34.50 

EPROMVERSION £41.40 
LOAN & MORTGAGE (W) Vital info rmation for savers 
and borrowe rs £9.95 
9 HOLE GOLF (W) Random hole s. Fairwa ys and 3-D 
putti ng. (Variablewind ) £7.00 
XBOMBBATILE (B)Fastactiongame £9.00 
Key to Software suppliers : 
B = Brainwave , G = Gemini , Gr = Grundy , W = Watkiss Compute rs 
Please write /phone for full lists of NewBra in hardware & software etc . 
AUTHORS - DO YOU HAVE A PROGRAM WE MIGHT SELL? 
MAIL ORDER - Free delivery for orders over £5. 
To obtain your NewBrain etc ., ring us on Stevenage ·(0438) 812439 
(Access accepted) or send cheque/PO/Access number to : 

ANGELA ENTERPRISES 
4 Ninnings Lane, Rabley Heath, !:! 
Welwyn, Herts AL6 9TD 

Iii... Tel :Stevenage(0438)812439 ~ 

PCN JULY28-AUGUST 3. 1983 



Adisk drive is a useful add-0 n 10 any 
comp uter . And on the Alari ii gives 
you access 10 more programs and 

programming languages. as well as all the 
usual advan1agcs over cas!,CUC such al 
speed and reliabi lity. 

To use a disk drive fr om Basic the 
computer needs an extension to it s own 
operati ng system . This exte nsion 1.s called 
the Disk Opcrallng System (DOS). There 
arc a number of disk operating systems on 
!he market for the Atari. the most common 
being Atari's own DOS 2. 

Alan's own 810 is also the most 
common ly used disk drive. This drh'c is 
single density and single sided. giving 
app roximatel y 90K of data s1oragc pe r 
SV.Un floppy disk. although disk dri\'CS with 
larger storage a rc ava ilable. Each dnvc 
COfflC$ with a built 10 controlle r, and up to 
four 810s can be auac hcd to the Atari. 

DOS2 takes up roughly SK of the Atari 's 
memory . For this reason. 11 is not prac11cal 
to use the disk drive on a 16K machine, 
although it can be done . You normally 
would require at least 32K of memory in 
your4()) or 80Cl 1n order 10 use ,t. 

Once DOS1s in 1heA1an 'smemory. you 
have two main ways to control the drive . 
The first is through lhe DOS commands 
offered by the fur1hcr c,;tcnsion to DOS 
called the Disk U11h1ies Package (DUP). --.. --.... XJO-- O,...ca.....t -Got ..... 

l'ut --.... -· Lod,ftlo -· -Note 
r..- .... 
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Driving made easy 
with the Atari 
The second is through the commands 
offered by Ba.sic. 

Basic programs held in memory can be 
siorcd on to a disk using the SA VE 
command. Thisstorcsyou r programonthe 
disk in a toke nised. mcmorysaving format, 
along with the variable name tab le. The 
command requir es you to speci fy cassette 
or disk and a filename. 

You also have 1he option to add an 
extension to the filename. This is usually 
used to describe the type of file sa,.ed 
(Basic progra m or data file for example). 
The command looks hke this : 
SA VEMDn:filename.cxt .. 

The device name for disk sto rage will be 
·o · and a number from one to four 
speci fying on v. hich disk drive the dat a will 
be U\ 'ed. If no number is specified then a 
default of dri\•e I will be assumed . The 
filenamecan be up to eight characters long. 
The first character must be a letter from 
A-Z. but the rest of the name can consist of 
any letter and any number. Punctuation is 
not permitted and all letters must be m 
uppe r case. 

The extension is optional and added by 
separating it from the filcnamc by a full 
stop. It can be up to three characters long. 
and can oons.ist or any number or capttal 
letter . 

............... ...... OP[N__. -4 ......... 
6 

.... _ .... 
8 ~.:t-1Z -· 

The companion to this command 1s the 
LOAD command . This is used in exactly 
the same way as 1he SA VE command to 
retrieve named files recorde d on a disk. 
and erases any progr am already in mem· 
Ory. The Basic command RUN can be 
e,ctendcd to load and run automatically a 
program 53\'ed onto disk. substituting 
RUN for SA VE as m our previous 
e,cample. 

In the same way the Basic commands 
LIST and ENTE R can be extended 1ostorc 
and retrieve files using the disk dri\'e. 
Using the LIST command however docs 
not tokenise the program as it sa,.·es it nor 
docs: 11 sa,.·e the variable name table. This 
command can also be used to store specific 
hnc number ranges to a disk. 

The ENTER command docs not erase 
the program ex1st1ng 1n memory and can 
therefore be used to merge programs . If 
you used a routine a lot in your programs it 
could be hstcd to disk and ente red into 
memory each time)·ou wished to add 1t 1oa 
progra m. 

All of the commands mentioned so (ar 
require no addtt ional setting up of the disk 
dn ve before use. But some commands can 
be used to access the disk dri,.·e more 
directly . In orde r to use them a channel has 
to be specially opened. with the O PEN 
command in the format: 
OPEN#n ,op,O, ~on :filename.ext" 

The 'n' is the number or the channel 
sclee1ed- DOS 2 allows eight channels to 

:.x~e::,;i~~~slfY~o;~~s! 
required to thcdiskd n ve. and these arc all 
shown m figure I. The next numbe r that 

" 

220• 
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Microprocessors 
- CPUZSOA 
- Speed 4Ml-lz . 
- ZSOA DMA {Direct Memory Addressing) 
-ZBO A SIO 
-Z80A PIO 
- ZBOA ere (Counter T imer Chip) 
- 5 Expansioo slo<s available 
- SAS! Industry standard Winchester hard-disk interface 

(optional extra) 

Memory 
- RAM I 28 K (Cache utilises 64K) 
-EPROM4K 
-60 KTPA 
- I92K RAM boord(optionalcxtra) 

Storage 
- 2 lntelligent 5V.' Floppy disk drives, 500 Kb 

(unformatted), 400 Kb (fonnattoo) each, single side 
quad-density. 

Ports 
- Parallel: Centronics type 
-Serial: Two RS232C 

RS422 (optional extra) 

Screen 
- JO' Green phosphor, 80 x 25 display, Brightness 

control and inverse video 

Keyboard 
- Slimline and fully detachable 
-8<, kcys( I07 lcgend'l) full QWERTY 
- Separate numeric pod 
- SeporJte ( I 0) programmable keys 
- Coiled lead for easy and neat storage 

Dimensions 
- Height 220 mm (8.7') 
- Width 500mm ( 19. 7' ) 
- Depth 395mm(I 5.6 ') 
- Custom designed plastic casing 

Software 
- CP/M operating system 
- Operati~g Guide(user friendly pre-processor) 
- MicroCache (for vastly reduced disk access umcs) 
- MernoPlan Word Processing 
- FilePlan Data Management 
- ProfilPlan "Cale" Spreadsheet 
- MicroModeller Advanced Business Planner 
- Transfer ( micro to micro, rnicnimodem 

communications) 
l - lankcy keyboord typing instructor program 

I ;~uom""?'' i 
i, :,' : Telephone . : 
• Position. . . . . , 

! ___ ~~ ~'.-~--------------------------------------- .. l 



•U t shou ld be specified is always a ·o• when 
using disk dri\·cs . 

There is also a CLOSE command to shut 
off the file whtn it is finished with . as a file 
1ha1 is left unclosed will bccomccorruplcd. 
The Atari automatically CLOSEs all files 
when the end of a program ,s reached. 

The Basic comman d IN PUT can J>e 
c,ncnded 10 enter sm ngs from the disk 
with in a specific file : 
INPITT ln;va r .var 

1l\C ·n· 'f)Ccifies from wh1eh open file 10 
INPUT the stnng . The first vanablc is 
where the fjrst amouni or information_ is 
read into and subseque nt variables. (in­
cluding string variables). e3:n be add_cd 10 
read in more 1han one bit of information al 
a time . PR INT is used in the same way to 
stor e info rmation. variable by variable . to 
disk . and NOTE and POINT arc used 10 

step around the fil es randomly . 
With NOTE . the first vari able will 

conta in 1hc curr ent sector number ( I to 
719) and the second vari able will tell you 
the byte numbcr(O to 124)ofthc next by1c 
to be read or wnuen by the computer . 
POINTallowsyoutospccifyexac 1ly1,1,here 
the next rcadfwntc operation will occu r. 

PUT and GET g1\e d1rec1 control to file 
handling. a nd arc \·cry s1m1lar to INP.UT 
and PRINT . The y deal with readin g! 
writing only one byte at a time in the form 

Pl~/'h:;; r~lready mentioned that there 
a re a number of disk control commands 
availabl e throug h the DUP, includ~ng 
formatting disks, locking and unlocking 
files. Most of these function ~ can be 
implemented from Basic thr ough the use 
of the XIO command. 'The utility program 
on the right includes so me of these . . 

By using the XIO command 1n 
the form XIO cmdno,#chn o. 0.0, 
" Dn:filcnamc.ext", you can perform a 
number of opera11ons. Those relat ed to 
disk access arc shown in figure 2. The 
'cmdno' determine s the type of opera tion 
a nd '#chno · i.s the number of !he cha nnel 
used. 

n. .......... --~Tw. .... 
... _,_.._~ .... ,_CNUSTlt. 
...... tll!N ..... INbl,...., .... -

" 

ATARI ACCESS 
2 REM nO JS • UTILI T IES SUBROUl INE •• 
4 REM u COPYRIGHT R. A . HAWES JULB:S •• 
6 REM • • SILICA ATAAJ USER'S CLUB • • 
20005 DIM A• ( 12) , e• ( 12 ), c• <::so, , D• ( 10) 1 C• •"O I .. . D••" , "' 
20010 GRAPHICS 0 1? : ? 1? " DISK UTILITIES " 
20020 ? I ? •••• •••••••••" 
20030 7 1? "1> RENANE FILE" 
20040 ? 1? "2) DELETE FILE " 
20050 ? : ? ":S) LOCK FILE" 
200 6 0 ? 1? " 4 ) UNL.OCK FILE" 
20070 ? 1? .. S) FORMAT DISK .. ,? : ? 
20080? "ENTER A Nl.lt19ER FRON 1 TO 5" 11T RAP 20080rlNPUT NUN 
20090 J F NUM< 1 OR NlH1 >:5 THEN 20080 
20095 TR AP 20650 

20 100 ON NUN GOsuB 20150,20250 , 20350,20 4 50 , 20550 
20 11 0 C•• .. 01 " t OOTO 20010 
20150 REM RENAME F J LE 
20160 GRAPHICS 01? 1 7 "RENANE FILE" 
20170? : ? "ENTER OLD FILE NANE ";r lNP UT A• 
20180 7 :'? "E NTE R NEW F I LE NAME "I: I NPUT BS 
20200 Ct. <LENCC•>•l> •A • 
20210 CS(LENCC•>+l)•D• 
20220 Ct. (LE N CCS)+l>•B t. 
202:so uo 32 ,•1. o , o ,c• 
20240 RETURN 
202:W REM DELETE FILE 
202b0 GRAPHICS 01? ; 7 " DELETE FI L E .. 
20270 ? 1? "ENTER FILENAl'IE TO BE DELETED " I z INPUT A• 
20280 C•C LEN<C • >+1 >•A t. 
20290? 1? "HIT Y TO DELETE " JC•; " "J1INPUT B• 
20300 IF 8$ ( >"Y" THEN RE TURN 
20310 x ro 33, •1, o,o , c• 
20320 RETURN 
20350 REM LOCt' FI LE 
20360 GRAPH IC S O:? 1? " LOCK FILE" 
20370 ? 1 ? "ENTER FI LE TO BE LOCKED " ; 1 l NPUT A• 
20380 Ca CLEN<C• >• I >•A • 
20390 x 10 3:5, •1, o,o , c • 
20 400 RETURN 
20450 REM UNLOCK F IL E 
2046.0 GRAPHICS 0 1? : ? " UNLOCK FJLE" 
204 70 ? : ? "E NTER F I LE TO BE UNLOCKED .. I : INP UT A• 
20 48 0 C• CLEN<C• >• t >•A • 
20 4 90 x10 36, • 1,o,o,c• 
20500 RETUR N 
20:550 REM FORMAT DI SK 
20~0 GRAPH I CS 0 1? 1? " FORMAT DISK" 
20:570 ? t ? "CHECK DISK ANO TYPE •y• TO FORNAT " f I INPUT AS 
20580 IF A• < )" Y" THEN RETURN 
20590 XIO 2:54, lt, 0 , 0,"01 .. 
20600 RETURN 

20650 ? 1? "ERROR NUf1BER " J PEEK ( 1 C?S> I " HAS OC:CURAEO." 
20600 ? 1? "RE-STARTING PROGRAM" 
20670 FOR T•1 TO 8001NEXT T 1RUN 

Interface and boost use 
To get the maximum use from a n A tari .disk 
drive system . you rea lly need Che Alan 850 
interface module as 1,1,ell. Although your 
work a rea may seem to get cluttered with 
po.,i,er supplies and cords \'cry qu1~kly (the 
Atari disk dnv c syste m with interfac e 
module needs no less Chan thrtt cxccma l 
power supplie s) its wo rth ma king the 
room . 

The inte rface module increases the 
number of devices you can plug into the 
periph eral 1/0 connections on the com­
put er, by giving you two separate ~O 
connections at 1hc front (one for the hne 
going mto the computer and one for the 
line going out co the dcvtce). four sena l 
interface outputs and a paralle l o utput. It 
also hasascoon d processo r . P\ 'CS you more 
memory ana the ports arc progra mmable. 

PC1'i JULV-z:8.AUOUSTJ, 198.J 



Now a business 
spreadsheet 

for ho e computen 
Clear and easy to use -

2000cells 
(600inl6KVIC20 )-

Global column 
width adjustm ent --

Variable individual 
column width --

Insertion or deletion 
of rows and 
columns ----

Save, load and 
merge 

capabilities . -

22 mathematical 
and statistical functions 

With Procticok yoo con use yoor 16K VIC 20 or 
Commodore 64 to corry out soles forecasts, modelling, 
cash flow projections and much more. 

Compare the professional features and power of 
Procticolc Plus or Procticolc 64 with other spreadsheets. 

Compare the price. You won't need o 

Formatting by cell 
-- or whole sheet 

Fast alpha ­
- numeric search 

Comprehensive 
- instruction manual 

Replication across 
-- columns and rows 

Horizontal and vertical 
- titles can be fixed 

Graphics facility 
- 10 display your results 

Powerful alpha­
--- numeric sort, highest to 
lowest and lowest to highest 

spreadsheet to calculate the best buy. 
Computer Software Associates' products ore 

available from good computer stores or direct from the 
exclusive distributo"- Marketing Micro Software Ltd., 
Goddard Rood, Whitehouse Ind. Est, Ipswich IPl 5NP. 
Tel:0473 462721 Telex 987515. 

ALL THIS FROM AS LITTLE AS £29. 95 
Dealer Enquiries Welcome. 

- -.:o~ ,;:i p~~ m&o':- - - - - - - - - - - - - - - - - - - -

OCOMPUTER 
SOFTWARE 

Nom e ................. ............... ................. ............. ......... . 
Address ............... .............................. ................. ...... . 

ASSOCIATES :::::::::::::::::::::::·::::::::::::::::::::::::::::::::::::::::::::::::::······· 
For more infoimotion send thiscoopon to: Personal enquiry -..>dl O Deolerenq uiry-..>dl O 
Marketing Micro Software Ltd. Goddard Rood, Whitehouse Ind. Est., Ipswich, Suffolk IPl SNP. 
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DON'T JUST STAND THERE ••• 

USE THE FAST LANE 
28th September-2nd October Barbican Centre, City of London 
The PCW Show is Britain 's most 
popular micro event. Hardly sur­
prising , with over 200 exhibitors 
showing an exciting range of 
micros , software and peripherals 
- for 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 
l for £2.00 made payab le to the "Personal 
! Com puter World Show". 

I ~~~~E~S:::: :: : ::: : : :: : : :: : : :: ::::::: :: : :: : 
I . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

I Send to Amanda Stephens 
I PCW Show, 11 Manc hester Square 
L London W1 M 5AB 
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Now, the movie of the program of the story ... Geof Wheelwright o n micro-video links. 

Program an 
action replay 
Computers and video equipment arc 

the darlin gs of the 1980s consumer 
technology renaissance. so 11 should 

come as no surpri se that atte mpts ha,.c 
been made to marry them. 

Whi le the video recorder is not likely to 
be anyone ·s answer to cheap mass storage 
in the nu rfu turc. it can play an 1mportan1 
back·up role for your compu ter. Mak ing a 
habit of feeding the computer's video 
signal through a VCR (,'ideo recorder) 
every time you sit down for a long 
programm ing sessio n can often buff er you 
against program crashes. 

By vidcOlaping your programming. )'Ou 
can: 
a) g1,·c yourself a permanent on-screen 
record independe nt of normal disk or tape 
storage; 
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b) a nalyse how you developed )·our prog­
ram. 10 gel perspective on how )'OU 
approached the prob lem and perhaps 
prompt ideas for alternatives; 
c) la ke a frame·by· frame look al graphics 
an imat ion and look al ways to make it more 
rcal isttC; 
d) pul off the decision to buy a printer, as 
the VCR can perform much the same 
functio n wi1h an electro nic ' hard copy' as a 
printer can with a paperversion; 
e) make better use of the t\l.O most 
expensive pieces of elect ronic hardware 

:~~e ~::~~i ~ b:t i~~a~~ga~~n l~~ 
grated with your compute r) . 

Just how you hook up your micro to I 
VCR will depend some what on your 
compu te r. lronkally , thecheapcs t compu-

ter in the country is a lso the easiest co 
integra te with a VC R. 

Becau se it has no colou r graphics and no 
sound, feed ing the Sinclai r ZX8 1's video 
signal to a VCR is simple . 

All popu lar home video recorders have a 
socket al the back for a TV ae rial and all 
you have to do with the '8 1 is hook up that 
TV lead fro m your machine to the VCR's 
aerial socket and lune it lo around O,anne l 
36U H F. 

Then tum on the computer, se t the VCR 
to rccordan daw ayyougo. Video1apesca n 
hold up to four hours of progra mming per 
tape.so you needn't be too worried about 
having enough video tape to make real use 
of the video-compute r link·up. 

And if you use, for example, one of the 
increasingly popular four-head video re ­
corders to record a ZX81 signal, you'll be 
surprised at thequaJity of the freeze.frame 
of you r computer signal on playback, 

The problem anses when you star t usmg 
colour computers or computers that route 
their sou nd through the VCR 's speaker 
system. 

In order for a television or VCR to 
reproduce eil her cok>ur or soun d they mu st 
ha, ·e a s1ablea nd synchro ni.scdsigna l, That 
job is earned out by a sync pulse gene rat or 
If that generator is no t receiving either a 
strong or stable enough signal from your 
computer il will be unab le to keep hold o( 
the signal long enough to eit her display o r 
record it re liably o n the VCR . Th1sapphes 
to sound as well. Care has 10 be tak en in 
trying 10 record thr ough the TV sound on 
machines like the Texa.s Instruments 
Tl 9914A . the Commodore Vic-20 and the 
Atari. 

While 1hc ZX:81 can be great buddics 
wi1h your VCR, its sisle r computer. lhe 
colour Sinclair Spectrum often becomes 
est ranged from the machine by ,irtuc of 
1hefact that itsoolourTV signal is(to put ii 
polite ly) somet imes erratic. 

There arc no hard and fast rules for 
finding out which video machi.ne will work 
wit h which com puters. although "'e can 
offer a lillle advice from a ser ies of 
extensive tests. 

• the Ferguson ran ge of video rc-corders 
seem 10 handl e the signals of a number of 
popular micros including the BBC micro 
a nd the Spectrum withou t too much 
~djusting 10 get a stab le colo ur signal. 
• a video recorde r with manual tuning can 
more easily hold a strong computer s.ignal 
than machines with •automati c searc h' 
facil ities. 
• Sony televisions arc of ten the best for 
producing good colour pictures on a 
Spect rum . 

But once the y've been hooked up to the 
Sony video reco rder the system seems to 
suffe r such inte rference problems tha1 
neither the TV picture . nor the compute r 
signal on videotape is clear. 
• even a Hitac hi video recorder using a 
two.yea r old des ign and 1un1ngmtt hanism 
ca.n <une in to the signa ls generated by mos I 
micros . 

" 



Now in chip form. 
If vour BBC \licrocould ialk, what sort of 

atcrnt \\O~lcl it have? 
A BBC English one,of eoursc. 
\~ hich is exactly " hy Acorn Computers, 

"ho dcsi«ned and buih the machine, have 
producccY its ,·ery own speech chip featuring the 
dulcet tones of Kenneth Kenda!L 

Called Speech S)11thesis. its a pajr of 
chips that can be plu~~'<I intoyourBBC~licroby 
)O <ir local BBC/Acorn dealer.On thcm,you"U fmd 
164 words/si llables spoken in familiar fashion by 
the famous retired newscaster, all of which can be 

combined to fonn several hundred other words. 
The chips also provide the 'serial' proces­

singcapahilitywhcreby futuresoftwarecartridges 
can also be plugged into the front of your 
BBC Micro. (The machine's vocabulary will be 
widened via such cartridges.) 

Priced £55,Speech Synthesis is available 
from your local BBC/Acom dealer. ('lb fond out 
.A. where that is, simply call 01-200 0200.) 
- If you'd like more infonnation, 
Wl'ACORN he'll complete the story. In plain 
ciMilfl'ER Engl.ish,of course. 
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Computing as 
art on a BBC 
Pl'b .£ 12. 9S (di sk) Grafkc y £7 .9S (!a pt") 
Grab llk CT.98(tapc) ,....., C1art1 
06065 51374 ._ ..... None .... aa rn 

Graphk5 packages and sys1ems come 
in many, ·anc 11esand prices. and this 
suilc from Ca res for either disk or 

casseue is reasonably pnccd and offers 
many feat ures. The system unde r re,·iew 
was lhc Gra fdisk ,ers1on and armed u a 
disk and three pages of no1es 10 act as 
inscructions. llus seemed a b,t scaniy at 
first glance but. m fact. i1 was adequa te to 
run the S)'Slcm wi1h no problems. 

Features 
No rmal operating allows you 10 use 
standard gcomctnc shapes such as hne. 
t riangle. rectang le. text. and circle: Tech· 
niqucs avail able 10 you include rubber 
banding. colour choice. paln 1 and fill 
options. 

Getting started 
The starting procedure is some"ha1 long· 
winded with page after page of mstruc ­
llons. It's a good idea to arm )Oursclf "i th 
pen and pape r on )OU' firs1 a1temp1 .,.,,,1h 
this pac kage . Once through this 1mt1al 
procedure you are offered the oppor1un11y 
of be ing able to inform the syste m asto the 
drawi ng device - joystick or ke)'board . I 
t ried the keyboa rd op11on. 

In use 
A tear~ ff ruler for the function keys 
resides at the bo11om of 1he first page of the 
notes and is mos1 useful. This strip shows 
all of 1he 18 facilities ava ila ble. w11h 9 of 
them accessible through the use offunction 
key 9 (acti ng in lieu of the shift). 

Of this package's featu res, the fac1hty 
using fill as a loggle allows either sohd or 
outline shapes from the sclecllon . llu s is a 
good feat ure as long as you remember 
which mode )'Ou arc m. Paint 1s an 
interest ing function which allows both 
MdoodleM and variable ··brushM width s: 11 
seems such a shame thal this faciluy does 
nol allow finercontrolo fw1dth viz. poinl to 
block 10 bigger block etc. - Todd 
Rundgren did a version o f this feature in 
one of his programs once! 

Colou r choice tu rned out 10 be very 
res1ric1h•e and seemed to allow only 
foreg round changes . Even so. the pa leue 
allows 16 coloured boxes down the right 
hand side of the screen filled ""'llh the 
colou rs from whkh you can choose m the 
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mode you ha"e selected - 2-colour. 
4-oolouro rf ull l~olou r. Perhaps a ~mall 
routine could be included in fu1ure \er· 
sions to allow )O U to re-a~ ign ph)"Cal 
log,cal colours so that beucr picture, can 
be generated 1n lhe higher reM>lut1on 
modes . Also . 11 v.ould n't takc a great deal 
of effort to allow changes in background 
colou r . 

Curso r cont rol for all ptetur e drav.1ng 1~ 
de.a ll with by eithe r JO)'Sltck or the cul'l!Or 
control ke)'s a nd can ope ra1e at 2 speeds 
1ogglcd by the space bar. This featur e 
certai nly speeds up the dra,,..mg sequence 
wi1hou1 losing accuracy and can be no bad 
thing. 

The strong poin t of 1h1s package I'> 1b 
ability to do fully-nedged mult1-pom1 
rubber-banding . This 1s a tcchn1que for 
creating a comp lex shape u.smg I 10 4 
points. ,,..here 1hc Imes from each po1n1 arc 
auached 10 the mobt le cursor g1qng the 
ef fect of rubbe r-bands be ing pulled from 
1hosc points. This fac1hty gnes )OU far 
greater accuracy and con1rol v.hen )'OU 
need 10 handle a numberofhncs con ncc1cd 
to an apex. 

PIC1urescan beSAVEda nd LOADcd to 
a ndfro m d1skmoneo f2methods. Thcfirs 1 
method 1.s 10 sa\'e the pic1ure array (abou1 
I K) and therea fter load this arra) ' 1n10 the 

program and !hen displa y II acrordm}?I) 
The other method is lo perform J full 
screensa,e (about 20K)and the d1,pla~ on 
screen oucs1de the program control 

For 1hosc v.ho v.1sh 10 mcorpor.11c 
graphic designs m the ir ov.n prl>l!,r.lm'> 
I here is a n e:clra program on the dl\l. cilllcd 
Redraw. This 1'>3 procedure v.h1ch c;1n be 
appended IO)Our ov.n program, Jnd thu, 
allow Slored p1c1ure arra)'~ 10 be lo,11'.kd 
m101he program and 1hend1!>pla)ed WhJt 
a boon 101hosco f us v.ho en JO) ad,cn1ure 
game s v.1th fully d1.spla)ed location .. ! 

Verdict 
This package could make a v.or1h"'h1le 
add11ion to an)One's prO!,rnm hbrnr) I 
hope t hat Cla re~ m,mage 10 mamrnm their 
promise of ron11nu1ng enhancement )Cl 
s1ill keep 1he pnce w11hm rea'>OnJble 
boun d ... Asabo nu .. for 1~"'hopur cha..c 
1hcd 1sk ,crs1on, new upda 1ed ,cri.1on,,,..,11 
be available at only 1he price differ ence. 

RATING ·-... 11ocoo...----y .... 
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Slot Mutant Herd" into your VIC 20 computer 
and a I cl a sudden plutornum-crared mutantsv.. try 
to eat you alive 

Keep a look.-OUt fOf falling boulders They'll 
crush you to death at any second 

A.<>od these successful~ and all you ha,etodo 
~ ....,, the v.ortd by destroying the hea,ily guarded 
Mutants eggs 

"Ore Attack~ (on ATARI 400/800/1200) rsn·t 
exact~ch.ldsplaye,ther 

Imagine yourself standing on the battJements 
cl a castle defending your Kingdom a&linst an arm, 
d fefooous Ores 

Watch out to, the ha,I of dead~ c,ossbow bolts 
Yoo',e on~ got two l,,es to lose 

And you've only p. a few rocks. a sword and 
boding Oii to defend yourself 

Lose your head aoo you'll be decap,tated 
ff your hands arent sweatJngaN.erthat try our 

othe< aclJon packed ~Iles 
There's ~Foorth Encounter" lon VIC 20) an 

exciting new game v..,th 3 skiN levels 
The challeng,ng "Rwer Rescue" and MUSM: 

Composer" are also on VIC 20 
lwJ to make the blood rush to yoo, head the 

successful "Submanne CommaDder" is now ava,lable 
onVIC20 

0, ri you,e got ATARI 400/9:X>l1200. lhe<es 
the anxiety provoking "Jumbo Jet Pilot as well as the 

best selhng "Submanne Commande<" I 
'Rrver Rescue" and Kickback." au ,n the 
shops now 

Buy any one of THORN EMI 
Computeft,1mesandyou'Nhavetof1~t THOM ... 
olfallyoorfneoostouse,t VIDEO 
The wot1d's peatest computer pmes. 

11111 
.:.:'...-.:. -----­-·--~-r---·-------..,.._ _ _ __ "' ___ ~ UIIJ. 



Toolkit 
for 
design 
,.. £9 9Sf tapt)£1 2 ~ ldn.l..l ,...._. 
Compu1asot~eo1-~ Sl)S -....._ Nonc 
...... C,omput MOl,e 

111spackagc has a 101 m common \lo1th 
Grafd 1sk. both m !he peo ple at "''htch 

t5 ai med, and the kind of features 11 
has on o ffer. I t alsocomcsbothon casse11c 
and disk. I used the tape ,·crs,on. and a 
joystick - though you can also control 11 
with the keyboa rd. It comes with a small 
1nstruct1on bookie!. 

Features 
After the title page and the loading 
procedu re ha\'c been completed the main 
menu is displa)·cd. 1lus menu allows 
colour changes, saving of pictures. loading 
of ptClurcs. change of mode (4 or 5 on ly) . 
draw/e d it. complete wi1h a SCI o f standard 
geomet ric shapes. exi t and the fat1li1y to 
dump 1hc contents of the pi.cturc to a 
print er - E pson MXSO is cu rrently 
programmed. 

Colours arc cha nged in this system by 
function keys O to 3 for the two mode$ 
available. These ha,·c default values or 
black. white. red and yellow, but can be 
assigned many or the full range of colours 
for the machine. FuncitOn keyOisas.signcd 
to background but you need to remember 
that only 4 colours can be displa)'ed at 
once. 

In use 
Pie1ure saving and loading take about 4Y.t 
minutes. so should be done on ly whe n 
yo u're happy with the end result . Display 
mode can be change d v,.hile 1hc prog ram is 
run ning but the re is a dra wbac k to thts. 
Due to the two avai lable modes being 
mutually cxclush'c any display curren tly 
on screen will be deleted. 

Th e facility to dump the screen contents 
to the printe r is an excellent idea and takes 
only about 4 minutes on an E pson MX80. 

I-laving u-lecled and assigned 1he 
app ropria1e mode a nd colours !hen you 
can get into the drawmg it.self. 

In the drawing routine the function keys 
O to 3 allow you to change foreground 
colour at will . An op tiona l edit fac1htya l.so 
exists atlow,ng 1nd1v1dual pixels 10 be 
changed to the colo ur of your choice by 
usmg a mag nify func11on. 11us is an 
exceedingly p<)"e rful too l for gra phic 
design and allows rema rkab le accuracy. 

The draw fac1h1y contams all the 
standar d sort offealurcs you wou ld ex peel. 
hncs. 1riang les. quadn la1er3IS, Clrdes. 

FACILITY GRAFDISK DRAFTMATE 
No.ol nooda sco.1.2.,. sJ 

v .. 

No. toktu rs 2.4,8( + s nashin• )<flnd) 

llttOrdin& 10 mode-

paktlt~ I 

Black only 

v.,. 
\'cs-solkl/ou tlhw 

Yu -so Ud/ou tllne 

Circ le Y~-so Ud/ou tline 

T tx l v .. 
Sne pktun Yes- byarnyorsc rccn 

Yts-b) arra) 

Print Yes-nor.sto red inarra) 

Ali&;nmtnt &rid v .. 
Multi -point R/Band v .. 

J oystick. ktJ board 

Edit 

2(4,5) 

Vn-<kk tt1 curnnt 

pictu re 

l,4 C acrordi ng to mod e) 

(userd cOn.ablt)-

luncOonk cyltl«t 

lltr rdcfln.a bk 

v .. 
Vts -sol idonly 

Vt1-solkllou 1llne 

Vn-solklfou lline 

v .. 
Vu- by arr ay 

\ 'cs-byarny 

Ycs- Joyst~on ly 

v .. 
No 

Joystick. kt) bolrd 

magnify area, adjust sok, 

pinl soopy lopkturt 

rings and text. And I found 1ha1 the hnc 
facil ity goes in from 1us1 o ne single point to 
anothe r. a pst:udo--rubbcr ·bandmg techni­
que t hat isexccp11onatly respo ns,,.·c under 
joystick contro l . 

well su ited to t he first-time computer 
ar tis1. 

Verdict 
This is a well though t out program wi1h 
plenty of useful tools 10 he lp you crea1e 
difficu lt graphics drawings and would be 

•••• • •• •••• • ••• ••• ••••• 
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The CP/ M Is offere d on a single board (StarCard) which allows 
fu ll Implementation of MlcroPro"s most popular p rograms. 
It represent s e saving of C.233 to any owner of an Apple JI, 
II Plus or lie microcompu tcc. 

This single board (Instead of three) allows you to 
expand the capability of your Apple to take In the world's 
biggest selling word processing package or a data base 
program which enables entl"}l, sorting and reporting of 
tnfonnatlon without programing In a code. 

Ftnd out more about the MleroPro summer ~'et In no Ume you could be 
Star-gazlnJ. Conlllct us or any o( our dlstrtbuton.. 

f'CN JULY28-AU0USTl, 1983 

Ill 
Micro Pro. 
Sof1"-.re th.at meal\J bt.ui.ineu .. 
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Assembler of order 
n problem with writing programs in 

asic is that a lthough the language is 
easy for humans to follow. it's vinual· 

ly meaningless 10 the machine. 11 doesn 't 
take long to discov e r thal the most crficicnt 
way to get your micro 1osit up and beg is to 
give it orders in machine code - those 
baffling lists of hex pairs. An a~mblc r lcts 
you en ter your com mand s in assembly 
language. then convcns it into machine 
code . which can be liste d asa ser ies of data 
linC$ IO be read as part of a Basic program. 

Features 
Bramzap by Andrew Pepper . from Wat· 
kiss Compu1crs. is an asscmb ler/cd1tor 
program for the Ncwbrain lhat lets )'OU 
type Z80 asse mbl y langu age directly onto 
the screen. checks it as it is ente red and 
arra nges it in one of a numbe r of formats 
according to choice: . 

The program is wriu en in Basic. and is 
supplied on casseuc. Both these features 
mean it is slo w to load and use . bu t they do 
mean it can operate on the unex panded 
Newb rain. which is a boo n to those or us 
who arc starting sma ll! 

Wit hin 1hc limi1a 11ons or 11s for mal , 
Brainzap assemb les the foll Z80 inslruC· 
ttOn se t . contains a n intcracth'eeditor . and 
can outp ut the listings in four d ifferent 
formats to scree n . 1ape or printe r . 

Presentation 
The r eview copy arrived in a clear plast ic 
envelope, conta ining the casscue in t he 
usua l flip-top box. and a 12,pag e instruc­
tion lea ne 1. 1bc instructio ns assu me a fair 
amount o r knowledge on the part o r the 
use r. and would-be student s or assemb ly 
language arc recommended 10 read Rod-

" 

nay Zaks ' boo k Programming rh~ Z8() for 
de tailed instruct ion. 

Most of the leafle t is take n up by a 
descri ption of what the pr ogram "ill do. 
what will be seen on the scr een as it 
happens, and how toen tcr informati on . At 
the en d , thl!'re's a sa mple program {print ed 
with an annoying dis rega rd for the dif fer· 
cncc between zero a nd 0 ). 

Unfortunately. there is less in t his than 
meets the eye . be ca use the 5ample prog· 
ra m as printed cannot be entered. It 
requires a CAL L to a subroutm e HEX­
ASC {to conve rt hex to ASC II) which 
shou ld ha\•e been input in an ea rlier 
ex e rcise which doc s not appear in the 
leaflet. Watkiss Computers hope s to be 
able to send a revised inslructio n set to all 
who have a lready bought the p rogr a m. 

In use 
Brainzap loads easily from casse tt e - my 
copy look six min utes to get almost 400 
lines or Basic into the Newbr ain . A line o r 
reverse video {black on gree n) the n 
appears ask ing 'Do you wa nt reverse 
video? yin.' Once you have made yo ur 
choice, t he screen clears and a prompt 
appears co nsisting of the amount or byt es 
left in memory {the Newbr a in function 
FREE) and a flash ing> curso r. 

The synt ax req uired is well e xplained in 
the instructions. with lines to be ente red in 
the form : 
10 OSROOT : LO A. 16 :k>ad cou nter . In 
the exa m ple 10 isa line numbe r (u nusua lly 
required by Brainzap ), DSROOT : is lhe 
label. LO A , 16 is the op<Odc and 
arguments. and ;load counter is the 
comment tha t reminds you wha t ) 'OU 
thoug ht you were doing when you entered 
the line . 

Ther e arc noon-screen prompU.50 keep 
the manual close by un til you arc familia r 
with the nine single-leue r error code s that 
may appear- I?? reports a n unknown or 
illegal instructio n , U ?? repo rts a n unde­
fined labe l . and soon. I couldn't crash it ­
at tcm ptssim ply prod uccdenor report I?? 
and the > prompt . 

The manu a l is disar m ingly fr ank about 
Bra inzap 's limitations. 'Bra inza p ', it says, 
'doesn' t do C\'eryth ing! They're right 
there; indeed it docsn° t . 

Some illegal instruct.ions can be passed 
{this is a functio n of a progra m wriucn in 
Bask to take up as little me mory as 
possible) and , like the manual says. 
'Brainzapcan be slow'. On a\·erage. it too k 
about SC\'en seconds 10 co mpile each line 
on the com mand LIST .A. which lists to the 
screen an assemb led ve rsion or the cu rrent 
program . 

Th e assemble d form is not stored , so 
eac h LI ST.A comma nd will ta ke the sa me 
1ime 10 execute - the same is t rue o f 
LI ST.M for hex pa irs or machi ne code and 
LJST. D. which produccst hemachinccodc 

in data for m with Baste hn e numbers . 
Progra ms can be saved and loaded 1n the 
sa me forms. and listed to the printer ,,_,,th j 
TYPE . Th e progra m cannot ha ndle mac- Q 

~ ~~~:~s::~\~1~g ~~~:~:~a~: S 
numbers mus1 be ente r ed in hex . and 
attem pts to enlcr long program s tend to 
p roduce error code M?? - shon of 
memory. 

None or these limi1at ion s- thcy arc a ll 
in the manual - det r act from the fu n­
damenta l value or the program . 

Verdict 
Th is is the first assemb le r I ha, ·e co me 
across for the Newbr ain. and I wasn· 1 
d isappointed . Givtn a reaso nabl e unde r· 
stand ing of the wor kings of the zso. 
Bra inzap is a 'Valuable 1001. 

'The m anual could have bee n more 
car efu lly chec ked - it really sho uld be 
possible to ente r and run the sample 
pr ogram as listed, for eumpl e, But 
O\'era ll. it'sccnainly extremcl ygood value 
for the mo ney. 

RATlHG 
r ....... ---~ -·-

•••• ••• ••• • ••• ••••• •••• 
-.e ramzap ......_ AS1tmbler ·cd11or 
...._ £9.9S ..... Ncwbn.J.n ........, W11k.u 
Computcn , •N 1nmnpLa nc, Radk y lt t>alh. 
Wehl,-yn, Hcru (04JS)8 12' 39f .... Casst 11C 
"-'9t 81$f( ........... Nonc ...... Ma1I ..... , 
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COMMODORE 64 
PRICE SLASHED - ea Powerfu l 154 K RAM 

40-colour diac*ya to 
monitor TV High rMdutlon 
O"'pn.c9 and 3-dlmentk>n.i 
effect e.pebl lity, m1.11JC •~ 
thtt! M r Z&O add1tlonel 

ZX Lprint interface will enable your Spectrum computer 
(16 or 48K} to print on any dot matrix or doisywheel 
printer with 'Centronics' input (e.g. Seikosha, all Epsons, 
Star, Shinwo, Oki Microline and many others). Just plug 
ZX I.print in a nd LPRINT and LLIST commands will wont. 
And because NO odditionol software is needed all of 
your RAM is free to take professional word processing 
programmes such as lOS'WOfd 2. 
Hish resolution screen dump con be done on many 
printe rs using optional 'COPY' software. 

------ --- ~ """-°'"""' -=,,; ·~A~ ENVELOPES 

NOW £229.00 ~ rn aroo El E CTRitriic S ONLY add£3M•llorderorF,.•C.O.D . 26Cbenc.Squar.,~Glo,s,GL502JP 

11----'- ' =-••...;•...;o:..,•:..•c..:Dc.rivc.•:..'::.°'c.Com=;;;m;.:od::.•:c.'c."::.6•;;;::.t2::2::.9·::.oo:..... __ ,~ R:: : ~U~E~~N1~2~-~~ - -, 

ORIC·l I JUPITER ACE I DRAGON 32 I a..tt.Mom ,Glo,. Gl.S02JPr.l ,(02'2 1S82009 PCN I 
C,1,~!;!_:i £49.95 C1 75.00 "°"' Nome 
Plus manv other Micro Bargains • Software & Books etc I Addr~s: : I 

- ~C"AMEs ~ ::~~~.~:..-= I Th"ordernlo,, ____ c0uon __ ,..,_) __ ~.·I ~r\\,._~ ~ ::..':.i,~";,.!;.""'PUTER I ZXLPRINT,ntedoceot £399S !.ii 
;~.-- =.:...~..?'-...:;:.; ·~~;;:,"::~::'~~·rn.95 I 

i
--= .,.,, - · -,e-ofymokeo l yourp<onte< ______ _ 

~ ~ I Cheques/POpoyob leto Pleo,eoddt l.45p&p I 
~~ iiil I EUROELECTRONICSpleow Amount£ I 
· t ~,. ~ ILondonT~~8f'~~~·.'tls"donSE 1 l.!1': c=t::"_ - - - - - - - ;.J 
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I PCN PRO-TEST I 
lf:i~ :11:. :1~:, ,iHJ 

Ian Scales enco unt ers a small creatu re with abilities in robotics and graphics . 

Micros turn 
turtle with 
the leaker 
Computcrsa rcbcstknown-and most 

used - for manipul ating da1a, 
whether it's in t he form of busine ss 

finarw:c. ,-i,·ords or galactic mcga.<fistrup­
tors in a gamc . 

But micros also have the capability. as 
yet hnlc used in 1hc persona l computing 
field, of directly manipulating phY5ical 
ObJCCIS. 

Now this arc.a might be about to get a 
whole new lease of life. The coupling of 
even small-scale robotics with Britain's 
biggest-se lling mteros opens a realm of 
possiblities. and ColJlC Robotics has done 
just that . 

lt scn tryint o 1hc field is the dclightfully­
namcd Zca ku Micro Turtl e, not just a 
turt le for a micro but a micro- turt le 
measuring Just Sin x Sin x 2in. 

Turtles arc now better knO'Wn as on­
scrccn graphlCS devices but the origin of the 
species was a robot in the way of the 
Zcakc r . 

The tun ic wheels its way about a flu 
sur face wielding a pen under control of the 
micro. Because the computer aciually 
con1rols a physica l ob ject rather than an 
cl«1ro nic image. ed ucattOnalists greeted 
turtles w11h ready acceptance. 

But 1here is no reason why t hese fun 
crea 1ures should remain in the domain of 
edu cation. Colne Rober ts has put the m 
1n10 the hands of hobbyis1 . 

The Zeake r was originally released for 
use w11h the BBC Micro but a new version 
is a\·ailablc for both 1he ZX81 and the 
Spectrum . The good news is that it only 
costsf:79. includ ing VA T . or £59 if yo u're 
prepared to build it in kit form. 

Presentation 
The PCN te st model worked with the 
Spectrum via the edge connecior. The 
Zca ker and its powe r pack arc cased in 
white pllist1c and although we recei\•ed a 
bare interface board, the prod uct ion 
model will no doubt come with a similar 
casing. 

T\lo'O ribbon cab lesconn«t the interface 
to the contro ller and a single. two-me tre 
' umb ilical" cab le runs from the controller 
to the turt le whe re it is held aloft by a type 
o ( gantry to stop ii becomi ng twisted. 

lower the pen . The beauty of the concept is 
I hat ifs easy to get immediate results while 
you can build up quite complex programs 
to achieve good gra phics with the mini­
mum of keystrokes. 

The Zcakcr also possesses a set of 
touch-sensitive bumpers so it can sense and 
react to objects it encoun ters. It would be 
possib le, the refo re, to run it thr ough a 
maze 1od get it to find iu own way out­
with the 1ppropria1e software, of course . 

Documentation 
The documentatio n supplied with the 
Pro-T est model was very much in rough 
form, but as much of the advice nc«s.sary 
10 get going with the system rela tes to the 
writing of Snail Logo one imagines that the 
final documcn1ation will draw heavily on 
CP Software's own User's Guide which 
seems adequate enough. 

Fortun a1ely. there is not too much 
.. talk ing down" undertaken here - the 
documen tation has a n 'a dult to adull ' fee l 
about it. 

In use 
Le u have a look at Snai l Logo itself. Those 
magica l v.·ords ' high level language' mean 
that the user , conversly. needs a relatively 
low leve l of computer understanding to get 
to grips with it. 

FORW ARD N - moves the specified 
numbe r of sleps in the current dircc · 
1ion. 
BACKW ARD N doc s the same in t he 
oppos ite direction . 
RIG HT N - Rotates the curren t 
direction cloc kwise by t he specified 
number of degrees. 
LEFT N - Does the sa me but anli· 
clockwise. 
REPE AT N - Causes all inslruetions 
following to be repeated the specified 
numbe r of t imes. 
RFl !\' lSH - Termina tes lhc REPEAT 
effect. 
SNAIL - Ca uses a Snail symbo l 10 be 
displayed at 1hc end or each track. 
NSNAIL -Canccls the Snail effect . 
DOWN - Causes the Tu rtles t rac ks to 
be visible (~ n goes down). 
UP - Pulls the pen up . 

Like Baste. Snai l Logo store s a series of 
easy to understand commands. Each 
command cx.ecutes a block of machine 
code when it's called up by the program -
ra ther like bu ilding a prefabrica ted house. 

Like house-building the prefabricated 
approach in compute r programming 
makes t he whole thing easier but com­
promises somctihat on a progr a mmer's 
flexibi lity. Like the prefabricated house 
builder you're limited to a rela t ively small 
se t or combinations. 

As far as program levels go Snail Logo is 
eve n higher on the scale than Basic. As 
ment ioned earlier, when manipula ting a 
Turt le you on ly have a cer tain number of 
options anyway- forward. back, and so 
on. It's how )·oucombinc and repea t them 
that's most important. 

Snai l Logo's main feature is the way ii 
can command 1he Turtl e in a very 
'English-type' way, without the impo$ition 
of a lot of numbe n or comparali\•e ly 
complica led procedures. 

When entering instructions you don ·1 
ha ve to worry about line numbering, as you 
do when programming in Basic. Instead 
you simp ly en1er a command . It reappears 
numbered and verified at the top of lhc 
screen a la Sinclair itself . 

Snail Logo is loaded from Cassette in the 
normal way once the hardware has been 
configured. Thc normal sort of menu is 
displayed and after setting a cou ple of 
parameters you can get s1raigh1 into 1he 
task of drawi ng things on bits of pape r. 

The exa mple used in the Snail Logo 
documcnla t ion to int roduce the newcomer 
is: 
REPEAT 6 
BACKWARD I 
RFI NISH 
END 

REPEAT 6 indicales the nu mber of 
times !he operation below. in this case a 
backward movement of one s1ep. is to be 
repeated . RFlNJSH tells the compuler 
that the repea t ing procedure i.s ove r and 
END signifies the obvious . You can 't gel 
much simpler than I ha t, can you? 

Well . yes you can actually . Once this 
little program has been keyed in it is 
possib le to define it as a separa te procedure 
by giving it a name and number . So when 
you come to write anot her Snail program 
you simply include the procedure as a 
separate line . 

T o make it even eas ier the com mands 
can be defined on the keyboard with , in 
most cases, the ir first two letters only . As 
many of !he com mands err on the long side 
(BACKWA RD and FORWARD for inst­
ance) this cul$ down on C\'tn more hack 
work . 

Verdict 

Inst ructions 10 control the turt le arc 
entered in a high le\·el language - Snail 
Logo in lhe Zeaker's case. 

All the tun ic can do is move forwa rd. 
backwards. left and right . and raise or 

111111 1r1 111mpl11 of the 
1w1ll1ble In Sn1II Logo. 

The Zeaker Turt le worked well. but was 
noisy . Although it's a very versa1ilc little 
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I 11ssa1d tha1 so ftv.arecan make or b reak 
a micro. lr 1he soft.,..arc 1s no good then 
nobod) will buythemachme.1lus. 1oan 

extent. is now 1rue of peripherals. Users 
are not content w11h the baste machine -
they wa nt 10 add to u .... ,th pnnler s. 
modem, JO)'Stick s and so on. 

One Products lntcrnattonal. which 
prom ised a vanctyo f pe n phcral~ togo v.1th 
the O rie-I. is now releasi ng the first of 
them : the MCP-40 pnnte rlplotter . 

The MC P-40 is the first printer available 
for the OrK.'l. It will . no doubt, give !he 
O rico\lo ne r an oppo rtuni ty lo do some har d 
copy graphical work as well as Ccxl 
processing(o fsorts). The MCP-W'srolca s 
a plonercnab les you to do some pretty neat 
graph ical work, and this 1s show n on 1hc 
printer demonstra tion casseuc supplied 
with the printe r . 

Features 
The MCP-40 has an 1mp ress1\'C spea fica· 
t ion. with many fea 1urcs 10 be found on 
plo u ers at 1hrccor four limes the price. For 
you r money. yo u get fou r-colo u r printing 
or plouing. vanablc character saus. and 
prcuy good plo mn g dcfin11ion (0.02 mm) , 
Ther e 1s softwa re in a RO M inside 1hc 
pr inter . and this provides a range o f 
p rinllplou ingfca1urc s. Axcscan be drawn. 
1ex1 ca n be ro ta ted. ploumg can be 
absol ute o r relat ive a nd so on , 

All 1hesc featu res can be accessed from 
baSK"orO n c-FOR TI I. There&!>, ho v.c,er, 
manual con tro l o,·c r colour !>C)ect, hoe 
feed and paper cha nge . 

Documentation 
The docu menta tion supplied with 1he 
pri nter is q uite d etailed )Cl co nfu sing in 
p laces. A brief sec tion isde,oted tosc 1t1ng 
the pnnte r up 1oacomputer- I d1dn' 1 s.ay 
the Or ie. because it gels , ·cry linlc me nt ion 
in the pri n ler manua l. 

A ll 1h c grap h ic and text com mands a re 
explained we ll enough an d there is a long 
exampl e p rogram a t the b.ick of the manual 
for you to type in. I d id and fou ndtha11t has 
s,c,·cra lcrrors! 

In use 
Setting up I~ pr inter v.a.s very easy 
a il ho ugh O rie om111cd to s.ay what a mpe r· 
age the fuse should be . I 1ncda.4 A fu...ea nd 
a.11 .... ·orkcdwell. 

By dcfaull . the prin1er will g"e 40 
characters per line, hke the Orie screen. 
But as the Orie only uses 38 co lumns for 
lis1ing programs. !he re wilt be a shght 
wrap-round 1f lhe hne is long . 

All theco mmandsandcon1rol codes arc 
passed to 1he printe r by us ing LUST . 
Th ere a rc control codes for graphic and 
text modes as v,ell as line feed and so on. 
The pass gr aphical infor mation to the 

Plotting 
with Orie 
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prmtcr . thcdat a has tobe hcldinstnngsof For £170 I thin k 1hc M CP-40 is a littl e 
text . So lo change lh c colour of the pen 10 O\'erp r ;ccd. l-lowcve r. it does open up new 
red you would ente r: areas of interes t 10 O rie owners. 
JO P RINT Cl-IRS( 18): LPRINT "C2" Th e biggest disappointment is 1h at the 
where C is lhe code to change colour Oric's alternati"e ch aracter set ( the 

A few odd t hings happen ed now an d gra ph ics) is not a , a ,lab lc on the printe r . 
then . The pri n1out go t co rrup ted with odd All you have is upper and lower case and 
squ iggles.and I found out that this is cured n um bers . 
by lummg off th e keyboa rd scan ning 
inte rrupts . Also, if you 1h ink 1hat the TAB 
functio n works strange ly on the Orie, it 
does soon the pri nter as we ll. 

Usi ng ·. · asa separaiorcaused text 1obc 
separ a ted 10 a wide deg r ee. 

Verdict 
Throughout the tests. the printe r worked 
we ll. Plen tyofi.c n11la 11on is supplied to the 
MCP-40 an d there was no o ,c rhca un g. 

The q ua lity of out p u t was fine . bu t the 
black cou ld have been a liu lc darker . Noise 
leve l was accep1able . bu l things 1cnded 10 
get loud when plott ing was 1n progre ss . 
Another minor grumble tS th at lhc line· 
feed a nd pape r change butt o ns arc too 
close 1oge1h cr. 

I ' 0 61.' Cl*~, -. , QJ2345tl 789: ; (:)? l!ABCOEFG 
HIJKLMHOPQRSTUV~XY2C,J~_••b cdtl9htJkl""10 
pqTs l u""'xyz( :>~ B 
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Printing Triumph 
The Triumph AdlerTRD I70Sis rca lly 

a fellow-traveller ~ith 1he Triumph 
Adler typewriter range. The idea is to 

kill two markets with one set of compo­
nents . Thisprintcrwork.sslowlybecauscof 
its daisywhccl t)'J)CWriter mechanisms but 
it is cheape r than daisyv.hec l computer 
printers because iu development costs 
ha\'C been shared wi1h the huge number of 
typewriter users. 

The ques tion is, does such a print er 
compromise too many fea tures for the 
price saving? 

Setting up 
The machine a rrived adequately protected 
in the traditional polystyrene overcoat. 

It was appar ent immediately that muc h 
effort had gone into the ergonomic:1 of the 
design. The v..hate and chocolate two-tone 
case was pleas ing to look at, and smaller 
1han usual. The supponin g panel behind 
1hc platten was decorated with 10. 12 and 

IS ~;~;:~~;~,~~~rt~~i~hc~~~:d 1he 
platt cn and print mechanism rested on a 
foa m base . which was about 'A inch wide , 
a nd inlaid into 1he surface. I noted no less 
t han four guides to hold the paper firmly 
onto the plauen. and 1hree rubber rollers 
fo r the same purpose. 

Lirting the hinged body oh he machine(! 
unders1a nd that fulure models will cut off 
the power when 1hisisdone). I spolted lhal 
the dip switches were tucked a way out of 
the reach of all but the se rious adjusterJOf 
the machi ne. in a slot in the front panel . 
lbcy were howC\'Cr. readily acctssible to 
1hc dc1crmincdly·handled small sere""-'· 
driver. Most of them do nothing at all. but 
t he impor1ant one. switching automatic 
linefeed on and off. did . You can also set 

ccr1ain sta ndard form length s. and choose 
language variants. 

The front panel contained some \'Cry 
smart touch sensitive switches. Th ese 
cont rol pressure of impression. on a scale 
of one to three, according to the thtc:knes· 
scs of paper being accommodated. on or 
off-line. This is important, because the 
pri nter powers up off·hne. which is 
unexpected. and likely to cause a bit of 
frustra1ion until you notice it . To se t the top 
of form. move 101opof form. or make a line 
feed, you press the switch for a long or a 
short time. 

A self test takes place if you press both 
the switch for scuing top of form a nd the 
impression switch at the same lime . Th e 
complete character se t is then pr inted out . 
Th is is wor1h doing twice , m ordc r tos.a11sfy 
yourself that printing is working 1n bolh 
directio ns. 

The TRD 170S 1s rated at 16 characters 
per second at about one line, and 12 
characters per second pri nting average 
Shannon 2 text. These are uninspinng 
figures, but there arc extra factor s to be 
considered. A wide range of daisy..-..httls 
are ava ilable. in various pitches and styles, 
and a bonus from the slow speed is that the 
character scan is thin and elegant . 

Ribbons arc large snap-o n car1ridges in 
fabric. carbon. or multistrike ca rbon . The 
ribbon ea rner has a lever to set the amoun l 
of ribbon lransport 10 suil the pitch of the 
wheel you are us.ing. which 1s good for 
economy. 

Up and running 
This is undoub 1edly one of the most 
pleasant pnnters to use. The designers 
have thought the design lhrough to its 
logical conclusion. a nd the results are 

pleasing. What r think they have done is 
to examine the nature of the work most 
frequen t ly carried out on a dais)'\\'heel 
printer. and decided !hat it is short lelten: 
where quahty m.allers more than speed. 
and easy paper a lignment matters. If the 
prin1ing comes out askew, a reprint is 
al ways necessary . 1ltc concept 1s that the 
lot al time from picking up the paper to 
removing the completed docum e nt is 
import ant . Th e loading of 1hc paper is 
easy. Simply pull a lever tO"lt'3rds you Co 
release the bail bar. insert the paper behind 
the plauen, then bring the lc,.·er fur1hcr 
forward against the spring's resistance and 
the paper will a utomatically feed around 
the roller . 

The fan as very quiet. and che printe r 
makes very httle noise mdeed, ra ther like 
having a typist m the room with you. 

Theco n1rol codes offe red by 1his printer 
arc somewhat sparse . but arguably all that 
most people need . Backspace and under­
line allow you to O\'Ctslnkc, and produce 
perfec tly underlined material. You can set 
a left margin or your choice from cha racter 
posit ion I to 256. II is possible to carry out 
linefeeds forwards a nd backwards. reset 
the form length. to set Bold and Shadow 
printing. and also Propor1ional Spacing 
from within software. Escape sequences 
will a l.so print the six additional characters 
on the wheel. Th e speed of the machine 
was slightly understated . 

Verdict 
The total design con«pl seems absolutely 
righ1 on this machine. the only problem is 
speed. and the tendency fort he first double 
struck character to print slightly off to the 
right . so it looks like shadow printing. 
otherwise it is extr emely amactivc. 
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A question 
of intent 
lbcrc comes a lime in the life of anyone 
who spends a lot of time looking al 
differ ent examp les of similar objec ts whe n 
the sheer number of the ucms under 
examination means they all begin 10 loo k 
t hc53mc. 

The more so v.hcn the articles arc 
comp uters. When micros were first in1ro­
duc cd, they were all radically d1ffcrcn1. 
Each had uniqu e fea tur es. and almos1 
c1o·cry one had some feature which made 11 
outstanding. 

But look around today - practically 
every one is cloned from one of three 
stereotypes. There's t he Spcctrum·typc. 
1hc Apple-type, and !he Box. 

A major aspect to 1hc1r confor mity is 
that the Box types a nd man y of the 
Apple- types will generally only work m 
one of two ways. . CP/M or not. !hough 
to a ll appearances. they"re ide nt ical. 

There arc undoubted bcncfits 10 be 
gained from standardisation, which 
needn't be resta ted here. bu1 a qucs1ion 
also arises. Namely "Arc lhc concepl.s 
which underlie lhcsc standards the correct 
oncs7' 

1llc problem hcs in IIK fact that lhc v.ay 
'ord inary · compulcrs arc programmed 
necessanly dh ·orccs the ope ra tions re· 
quircd from !he data wh ich will be 
operated upon. 

If lhc methods used arc rcvc~d. and 
the data is considered the import ant 
member of the partnership, with the 
pro gram only being present in orde r lo 
mak e a specific cha nge . we get an 
altoget her different ou tlook . 

Mostobviously. program mingand pro g· 
ram s lose a lot of mystique, and ma ke mos1 
of the latter outmoded . At t he same time, 
the analyst or information sp«:1alis1 be­
comes more valuable. as do t he files. 

Since analysing and Judging is prcascly 
what people do very well, the final result 
should be a much more approachable 
machine which works much the way people 
do, a lbeit faslc r . It would be more li1cral. 
rather less discriminating and possib ly 
more fa llible. Bui 11 would also be a little 
more accura 1c. and most importan1 v.ould 
be eMier to cont rol. 

This is beca use 'naihng Jelly' is cxtreme­
lydifficu lt , if not impossible. It 's rather hke 
pelmanism-y ou have to rem embe r a lot. 
and while people are prcuy good at 
remembering impressions . they aren't so 
hot when it comes to dc1a1l. 

Since it is difficul1 to do at al l. much less 
well. v.·ouldn't it make se nse for the 
computer to do the bits that it's good at. 
inst ead ofworkinghkea fancy 1ypev.n1cr? 

ll encc the 'alterna tive mte:ro'. which I 
have called the X· 1-a comp u1erdcs1gned 
to work so that its operatio n accurately 
rcnects the job it is supposed to do. It 1s 
described in detail here. specs and a ll, 
though, of course. if s an imagina ry 
machine. 
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y;c mainpurposco faco mputerisof ten 
co nfused with its ope rat ion. What if s 
actually meant to do is 10 change data 

from one s1a1c to anot her. by a pr0ttss 
which is gene rallyeallcd a progra m. 

The program is righclyconsidcrcd a \Cry 
import a nt part of a ny computer -a ided 
wo rk, but thi s recognition has had the 
resu lt that the da1a. which 1s the ra150n 
d'etre for any progra m. has bee n ignored . 

The result is I hat programs are generally 
written with little or no regard for the data 
chcy will need . At bes1. variab les common 
to one sub-problem are give n related 
nam es. but rclaled types or usages are 
gene rally ignored. 

The X-1 is a machine designed with the 
app roac h that the only non-arbitrary factor 
is the dat a. and that any progr a m is only 
ano1her form of data. which in th1scase can 
be interprc1ed as a set of changes to data. 
The general idea is that if the prillClpal 
object in the user's view is the data ii.self. 
and ope ratK>ns on 11 are shown as physica l 
changes m the data, then a more under· 
standablc (and hopefully more uscable) 
machine will resull. 

II doc sn'1 depend on new 1echnology. 
bul on reorganisation of current technolo­
gy. acco mpanied by re-packaging and 
re-pr ogramming. 

Construction 
The ph ysical construction of the X· 1 
doesn't need to alter 10 conform to 1he 
philosophical principles stated. but since 
most machmcs arc difficult 1owork on. it's 
worth looking at. 

X-1 isdcsignedonthe Bauh a us principle 
that form sho uld follow function . The 
casing is made of glass-filled plas11c resin. 
and is aboot 14in Jong. 6in high, and 5,n 
deep. Ven1ila1K>n-slots are covered by 
perforated proTecth·e grilles mounted 
nush with the top and bottom, arld the 
comers arc slightly chamfe red. Almost all 
the surfaces have some details worth 
examining. 

A II esse ntia l con trols arc access, ble from 
outside. bu t mou n1ed internally . so that 
on lyfourlongAlle n screws. located at each 
corne r . have to be turned to free the deep 
but essen1ially rectangular box of t he top 
half of the shell of the main unit , leaving a 
shallow tray a1 the bottom. 

Remo,·ing !he lop re,·ea ls the two main 
circuit-boards. mounted on edge 10 allow 
con,·cct1,e cool ing. The fronl board has a 
spcrial supporting brace to pre, ·cnt dam· 
age when an expansion.module is plugge d 
m. 

The centre board carnes a compact but 
complete 16-bit microcomputer. wi1h 
plen1y or RAM . a basic video-screen. 
disk-controllers and various porn. Behind 
is an extra slot. into which an e xpansion 
memory-board may be plugged. 

The lower tray carries the v.eig ht of all 
items. a nd has a PCB mounted honzon1al· 
ly . This is used to carry lhc vanous 
inter-unit connections. as well as all !he 
powcr-hncs. 

The underside has a scncs of shall ow 
depressions, each almost but not quite 

bndgcd by a Oat tongue. so that cables 
which may come from expan~on modul es 
can be led cleanly out to the back. 
Wrapping a cable aroun d one o f these 
tongues provides an adeq uate ~g ree of 
stra in-relief. 

At each cor ner of the base is a large 
rubber fool . and a hole which marncs with 
a IOOthed peg. so that the machine v.on't 
fall off its wall·bracket. if that's how 11's 
mounted. The fron l appears to ha, ·e a 
series of fine rectangular hncs eng ra,·ed on 
it . These are. in fact . spnng- loaded doors. 
Pushing one causes it 1oswing in . re,·eahng 
a 96-way DI N-connector . 

The 1op surface has a row of large round 
button s abo,·e these. runn ing alo ng the 
front edge . If )'OU press one ~·,th the 
associated door held open you can see a 
pai r of plastic bars move forward a short 
way. This is an eJector-mechan,sm.so 1he 
modules which plug into lhe con nectors 
can be removed withou1 damage . 

Anolhcr importan t function is per­
formedby the ejector- button s. which have 
two di s1mct depression-pressure s. The 
lighter one gives a signal lo the base ­
processo r . and the other actua lly sho,·es 
the module out of 1hc connec tor . When a 
particu lar module gives the signal that 1t is 
being closed down (its button is being held 
down), the base-proctssor qu ickly inform s 
any pr ocesses which may be .using that 
module. This may involve term1nat1ng 1he 
process. miliatmg another module to lhe 
sa me task 1f one is free.or any other action 
which 1he user ma y ha,·c sugges ted as an 
app ropriacc course of action. 

This slightly com plica1ed procedure is 
nc«ssary because 1hc X-1 is mea nt co 
remain on all the time . eve n while 
field-repairs are being earned ou l , which 
may invoh ·e removing or r eplacing a 
module . 

It has other advantages. too, since 1f the 
base- processo r is faully. a diagnostic 
module may be plugged in v.ithout shu111ng 
dovo·n. This can then take o,·er contro l by 
forcing a priority bus-request , and can k>ok 
at the base-processor as a module itself 
(which it is. in fact) . The adva ntage lies in 
having lhe memory of the base-processor 
freely accessible, probably co n1aining 
dues as to what hap pened when the fault 
occ-urred. and so permitting some chance 
of rccovenng the data. 

The other side of the machine has a 
'hood' which lifts up . Unde rneath a rc a 
sencs of differenl socke ts. three para llel. 
chree serial, seve ral kinds of TV /monitor , 
tape and aud lO sockccs. Each has an 
associated switch. 

In the case of 1he serial and parallel 
pons. 1hese are OIL m1croswitchcs. and 
mulli·way miniature rotarie s for the 
olhers. With the m. preset con figu rations 
can be selecte d , but this is a conve nience 
only, since manysetlings (in par11cular the 
parallel and sen al por ts) can be changed by 
sof twa re. 

The ports a re sufficient to allow rea50n-
ablc ac:ccss to 1he base-processor. a nd 
limited aettsstoo1he r modules. providing 
1/0 for the keyboard. printe r. (serial a nd 
parallel). plotter. modem. and terminal. as 44~ 
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"443 well as colour monitor (both ROB and 
composite) and modu\a1cd TV on Channel 
36. 

Th e cab les are led ou l 1hrough lhc slol 
underneath the hood, which clicks into 
posil ion, and can also be sh ut securely with 
a pair of sliding bolts. The hood 1tself is 

sufficie ntly th ick to be as stiff as any 01her 
pan of the case. protect ing the dchcatc 
items under 1t. and allowing s1ram·rclicf 
clamps 10 be fined to the cables. 

The rear half of1he top surfaccshows 1he 
front of a 31n micro-Winche ster dn\e at lhe 
left end. wtlh 1he opening of a 3.Sin 
micro-floppy beside ii, so t he actual disk 1s 
popped ou1 like a p1ecc of 1<>JSI. 

Filling the rea r ngh1-hand third of the 
main unit is 1he po"'cr-supply . Since the 
X-1 as int ended to remain on most of the 
time. this 1s not JUS1 a simple PSU with an 
on/off swi1ch- there are speci al arrange· 
mcnts. On the top i.sagreen 1nd1cator-LED 
to show 1ha1 it's swi1ched on. and a red one 
which is usually off. 

On either end arc deep depressions 
which sen-·c as handgnps . Undcmealh 
eac h is a hat ch wi1h a small handle. Under 
1hc kf t-hand one arc some buuons and a 
small LCD scree n . 20 >< 4 character s. as 
\loCII as SC\'eral LEDs. 

The buuons perfor m fundamenlal 
checki ng procedure s v,.hen pressed. and 
the r esult is reported on the screen. As a 
check. one of 1he LEDs hghu for eac h 
major function . Using three-colou r LEOs. 
the Matus can be shown-g reen for OK bu 1 
no 1 in use . yellow for OK and muse. and 
red for failed. 

Unde r the nght·hand end hatch is the 
power-switch. There are. in effect. t\liO 
power-switches. One is an ordinary rock· 
er-type. but beside 1t is a small Yalc·lypc 
lock. The power will be locked on 1fthis1s 
turn ed to the on pos1t1on"' h1le !he rocker is 
on: if the rocker isn't on. the Yale can' t be 
turned. This eliminales any poss1b1h1y of 
the machine being s1aned incorrectly. 
Revecs1ng the procedure will po .... er -do\li'n 
1he machine. 

In order to make sure that all these 
precautions arc not r endered useless by a 
passi.ng fopl k1dan g ou1 the pov,.er-cable. 
lhis 1s bolted inlo a socket w11h a large 
ccn1ral screw running lhrough the middle 
of 1he plug. Nat ur ally, since the plug at the 
01her end has 10 be some sta ndard t)pe. 
s1m1lar security is nol automat1call) avail· 
able, but 11 .,..ould be "ell wonh ins1alhng 
somet hing hkc this m the wall. 

In fact .e,·cn if an accident docs happen, 
1t 1sn'1 fata l . When lhepo"'erdropsbclowa 
ccr1ain lc\e l 1he red LED 1igh1s. and a11he 
same time a pleasanl - but nonetheless 
highly nouccablc - beep sounds for ten 
seconds. 

Tius actually mea ns I hat the eme rgcnq · 
battencs have been called on . When 
they'r e m use. 1hc machine g1\eS a 
disconsolate hnle sequence of1hree bleeps 
e\erymmute. Thcbauer iesthemseh·esare 
asetofhigh-curren1 N1Cads.ch a rged from 
1he mains and capa ble of supply ing po"'c r 
to the machine for JO minut es ... enough 
to g1\C the user time to tidy up 1hc current 
job a nd close do"'n. 

If the user does n' t manage to comple te 
thi s in time. the machine docs its besl to 
kcep e\·c rythmg safc. sov,.hen the baueries 
ha ve been used for 1Stt-of1he1ren dur ancc 
it goes m10 1hc 'emergency shut-do wn' 
procedure . llns invoh·cs copying the 
v,.hole contents of the memo ry onto a 
special ar ea of the Winnie, effect1\·cly 
saving 1he status. "'hich chen allo ws a safe 
(if not elegant) shu1down. 

This also means thal the user ca n't cause 
any major damage. e\en 1f he turns off the 
machme corrtttl) ' , but 'A'1thout ha, 11ng 
order ed 1he 1ermma11on of all subs1d1ary 
processes. thus taking the machine to 
Lc:vel O and closing al\ the tiles properly . 

Recovenng from such an e\ cnt 1s fair ly 
simple . When the J)O\\'Cr 1s rcslorcd and 
a fter the machine has gone 1hrough 1hc 
boot ing process. 1t looks 10 sc:e tf the 
system-directory is marked as ha\lng a 
,·alidemergcnq-file. If so. a panic po.,..er· 
down must have o«u rred . The user is told 

about this. and askc:d 1f he wishes 10 
attempt a return to the pre-emergent:) 
s11ua11on. 

Answenng )CS v.111 load the mc:mory-
1mage. and - \lic hope-the machine will 
then be 1n lhc same pos1tt0n as 11 was in 
""hen the pamc happened. Of course, this 
isn 'texact lythcsame. because the machine 
has been off m the meantime, so the 
mcmory·1mage. and all its associale d 
processes. arc now running al Lc,e l Stan 
+ I .,tasa ·supcn- 1sc:d process'. Th1smeans 
much v.hat 1153)'5 ... chat 1hep roccss now 
running 1s not the base-process. but 1sbc1ng 
obsencd by ano 1her process . I'll exp lain 
the effc:ct or 1h1s la1er. 

Storage 
S1orage on a machine hkc the X-1 will ge l 
used up pretty fast . so there's plcnly of 
ii ... c11her IOMb or IOOMb with \oertical 
recording on the Wincheste r. a nd SOOK on 
!he micro-floppy. v.hich would rise 10 5Mb 
with "ertical recording. 

Both opera le w11h cache·memory if 1h1s 
is possible and sufficienl memory is nol m 
u~. and the proponion assigned to 
cache-usage can be allocalcd by the user al 
superv1so r-Je,cl. 

Expansion 
As exp lained m the scchon on const rue· 
11on. 1he X-1 can take a ran ge or 
c,ipansion·modules. ~lodulcsromc in l\loo 
d1ffcren 1 fla\Ours mtelhgcnl or 
damned smart. An 1ntclhgen1 module is 
onev.hic hh asso mehm1t ed programmab1I· 
1ty. or a program 1n ROM \\h1ch 1s 
execucablc by some processor. The other 
kind actually has a procesorof 1tSO\lo non 11. 
and can thus function independen t ly of the 
rest of the syslem. barnng the need for 
l)O\loCf. 

Provided the 1as k accomplished by the 
modul e doesn'11ake up too muc h lime and 
doesn't ha\e 10 be done 100 of1en. an 
mlelligent module can be used. Tasks 47• 
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DIGDOG 
Fast action tunnelling as Max the Mutt 

races for his long-buned bones. Run 
like hell thr ough tJus 10096 machine-code 
game . Dodge and turn - ,r you're qwck 
and smart you'll SUIV!Ve - hang around 
and we'll throw you to the rats! 

Very ad1ct1ve. 

£6•90ucs 
lnclooN VAT & 1• Clul Pool & Packing 

COSMIC CONVOY 
Huge transporters ferry the Vital 

supplies across the dange rous space­
lanes, always m convoy. You command 
a small desperate group of Hyper -Viper 
destro yers. Save the enure population 
by protecting as many transports as you 
can, agamst the nastiest pirates m the / 
cosmos. 10096 machme-code . / 

So much more than shoot-em-up. /. .,,,,-.,,. 
RN/ioe the truepowerolyourOricor CB/1164. / ~o~ <JJ<i> ,., 

TASKSET LTD ,,,, ~ ~ @@~ __... . .---

bl1Illlllyou , ea1arcac1e11y1e-with a11thereotures ; /_..-~ ~ +"" ~.i' 
younghtlydemond; lOOll machinecod o speeds, smoo<h ~ -~~ ... v 0 
Dicker-free hi-res graphics , qr ea1 tound, hall of lame, .-;~'\>"•~ :,t1,Z~1 
player opoons, and of OOU"1e , the very best In oriqinal /?' A ":c. cP. ~ 
concepts . / ~ <"1~~ 0 ,;. % 
DMler_..irteowelcomo-c:all(OHZ)IOZMI /'\• '-~"' -Nd'~ w 
Mallor~onlonlo :· T-LmllM .. / ~ 'I"" / 
13,llltrb-DIDLIJIGTOKT-. TOll4PR ~ / _,.,,,() . A cf)~'i, 
llridlblgta (OHZ) 73111 Z4 lln. / / (}?"' ~-;-p .,S,~r ~ 



JA BBERWOCKY give you the chance to become a secret 
1gentl Can you reach London with the secret plans before the 
(GB reach you7 
rhis adventure game with Ar cade Action features single key 
:ommands for fast, real-t ime excitementf Written entirely in 
nachine code for the 48K Spect rum ! 

IVILL YOUR AIRLINER REACH IT DESTINATION / 

:AN YOU OUT-SHOOT THE ENEMY/ 

\/ILL YOU EVEN FINO THE GUN/ 

VHD IS MRS. BORGIA/ 

JABBERWOCKY SOFTWARE 
810 WASHWOOD HEATH ROAD, 

BIRMINGHAM 88 2HG. 
Access or Barclaycard Orders Ring 

0213288394 
. ----------------------------------------------------------------
! I enc:IOM cheqll.iP .0. ~•ble to J•bM,rwoc.ky tot• I £' or debit my 
, Acceul B11rd•yard 

: I I I I I II I I I I I I I I I I : ........ 
:-

NAHT[O - MACHINI: COOi: PROGRAMS - EXCUU NT ROYALTIES PAID i--·~-;;;;;~-; ;-·-



.,.44 wh,ch ~ould take up too much of the 
base-processor's 11me can be handled by 
on-modu le m,cro-proc esso rs, which ~ould 
do as much as was prachcal. 

lntcrmed1a1e results ~ould be processed 
mdcpcndcntly. e11her 1n 1he module uself. 
or by another module, ~h ,ch m 1h1s cue 
would probab ly be a pure processo r , 
opera11ng 1n parallel on another bus. In 
e,thercasc:. the lasl processor in hnc would 
then t ransfer the final result to 1he 
base-machine . ~h,ch would sto re 11 on 1hc 
disk. 

Operation 
The rahonale for the X-1 is 11S operation, 
and this 1s ~here che philosophy is mosl 
clearlyexcmphfied In essence lhe X- l 1sa 
kmd of hyperthyr0td •state-machme' . II 
only exists 10 change from Olle state to 
anothe r . the doing o( ~h1ch will produce 
some kmd of result . 

When a state ,m ohes a dencc ~h1ch is 
comprehens ible b)' the user (such as a 
screen or printer). output 1sobtamcd. and 
1f the pre\'1ous changes m\oh·e a state 
which 1s interpretable by the user, then 
useful ou1put is produced . 

Notice that at no stage ~as any assump­
tion made as to ~hat 1~. and ~hat is not. 
correc t . Tins ,s a \01ded so data may be 
handled m any v,ay ~h1ch may seem 
appropnate totheuscr. TheX·I isn'tgomg 
to presu me to tell him that what he'sdomg 
doesn't make sense. But tha t docsn'I mean 
that 11 can't t rytogu1dc him. tell him wha t 
he's got and howhego111. le1 him undo 11, 
retur ning to a pnor State . and generally 
assist. 

The prmc1pal opc:ra11on for the X-1 can 
be stated as 'Record any changes that ha"e 
occurre d'. If tha t ~erecamed1oitslog1cal 
conclusion 11 would mean record ing c1cry 
data-mO\emenl. nomaner howsmall . But 
noma11erhowmuchstoragcwasava1lable. 
11 would be full m seconds. e"cn ~ 1th a 
small.slow machine. 

Fortunately. there's a method of domg 
what amounts to exactly the same t hing. 
anddo1ng11 in apracteca l fastuon. meaning 
m a reason a ble space. Sirttc the on ly 
changes 1ha1 matt er are the ones ~ hech 
actually 'hit theoutsidc 'so tospcak. all ~e 
ha\etodo1s1o rcrordth,m1. Wecana fford 
10 fo,ge1 the actual ones which produced 
chcsecond state from the first. Ob\iously. 
this will consume much less space. 

The basic 1dc:a 1s as follo.,.,'S: The only 
t hing ~h1ch m1m be known m order 10 
process some da1a is 1hc 'shape· of the data 
before processing. and the shupc af1er· 
~ards. Fur1her. the operations needed to 
make the desired change only form 
another set of da1a! 

In prae11cal app hca11on.1h1s means that 
prm·1ded the machine is gM~n a picture of 
the data ~h1ch bcarS a reasonable rela· 
11onsh1p to the s1tua11on. then there ,s no 
poss1b1hty of an incorrect program . 

That's a pre11y 1allcla1m to make.so I'll 
add the Ca\·eat that 1h1s also means that all 
output , no matter how useless, 1-§ correct, 
since 11 is no more than a S('I of data, 
processed exactly as instructed. The user 
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alone is responsible fo r decid ing whether 
that output means anything. 

If this sounds hke a very circular 
argument. let me e xplam 1hat the X-1 is 
provided with tool s ~h1ch will (hopefully) 
red uce the need for the user to try 
interp reting his .perfectly oorrecl output. 
by ehmmating the chance that he ~ill g1\e 
an ,ncorrect set of ins1ruc1ions. and so 
won' t produce any garbage. 

This is accomplished by means of a kind 
of 'super-int erprete r' , l1ke Occam. Any 
changes which arc made to the curre nt 
state arc immed iate ly shown. the effect is 
shown, and the command which caused 1he 
change is recorded. as ~ell as the former 
state of 1he effected 11em. 

Since the result is immed iately appa rent. 
there is less cha nee of progressing far down 
a wrong path. and e,·en 1f this happens 11 
isn't much proble m,s1nce each change can 
be undone in order, allowing the user 10 
back.step. When the data has been success­
fully changed to the desired state. the 
entire sequence of nccc:ssary opera tions 
has been performed and recorded. A 
process has been 'nailed do.,.,n·. 

To reactivate the process. 11 1s only 
nccessary to order the compute r to use that 
data·sel as a set of instructions . Of course. 
smce 1he instructions are only data as far as 
the machine 1s concerned. they too can be 
ope rated on as data! 

'So how would you actually make a 
change to the new da1a. O r come 10 1ha1. 
how would you inpu t new dat.Hhapt5? 

1ne odd thing is that II doesn't mauer! 
You could use a keyboard ~ith some kind 
of interpreter, a light-pen and the 
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keyboard combined. or e\en (if we're 
being really trendy) a mouse. In extreme 
cases you could even use voice-mput , 
rcmote-con1rol O\-er lhe phone . or any 
other method which seemed app ropriate. 

The poin t ,s that the actual details. 1us1 
hke for outp ut, arc 1mphcd by the change 
required and the device in use. The 
machine can take care of the tnv1aht1es. 

Smee the only data we are really 
in1ercsted in is either input or output. and 
so long as the inlernal records can be 
su itably com·erted before becoming out· 
pul. the only thing you would have !Odo 1s 
to descnbe the data to the machme using 
what ever devacc is currently active . 

This 1s what regular programming is all 
about . But as we know. it doesn't "ork 
very well, so on the X·I the data - or at 
least a representati on of 11- is always m 
view in the form of a scree n display. 

Producing a display ,snot JUSt a simple 
matter or writing stuff on the screen. but a 
complex task, a lot of which is concerned 
~'ith making su11able change s. as well as 
making suitable adjustments so that the 
layout is aesthetically pleasing. The 
changes to the data ha,e 10 be made so 1ha1 
it'll mean something to the vicv,er, and the 
ad1us1ments so that 11 can be read . It 
doesn't take long to realise that much of 
th,s ~·,II be common 10 any device. so 1t 
~·ould make sense to ha,e JUSI one copy of 
the routines. 

Whenever a rou11ne is needed, it can be 
activated. used and restored to its forme r 
stale without inter fering with any 01her 
process which may be using it. If each 
com mon detai l is reduced to a single 
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<Olll47 occurrence. then 11 "''I I be 1mJl0",,1hlc co 
create a da1a-con01ct \Omcthmg can't 
conflict with 1tsc:lf' 

On the X·I. che user doesn·c ha, e 10 
bother Y.lth dec,uls of de ,ice- handhng 
Th1s1sbecau!!oe 1heopcra11ons req uired ,ire 
1mphed, 1fno1 expl1c11l) ,catcd. h> the darn 
coocernmg 1hat \lace 

If a graph ha,bcenshOYln on the ~reen. 
and la lcr ,1 h,ird ropy is wan ted. chen the 
u)Cr )hou ldn'1 ha,e co do an)1hmg to the 
data 11-.elf, .. ,nee the output ,s only a 
representation of chat daca . All he shou ld 
ha,e 10 do al most ,s 10 ,moke the proceM 
again. buc specify che plocter as 1he oucpuc 
dev1ee. rather Chan the screen 

Any se1 of darn can be grouped. and 
"'hc thcr LI 1s mterprc ted as a rollect1on of 
cc,a-reco rds ma file. as a p1c1ure or as a 
program. is left en tire!) up to 1he user. li e 
.-.pecifies "' ha1 is 10 be done Y..1th che d,ua. 
not the machine, \0 ,f 11 -.ccm .. useful 10 
"iew a lot of foe h}le Oo.it1ng·po1nt 
number\ J\ (),,. and J;,.1hen there's nothmg 
to scop 11 being reque\tcd 

All )Ou need 1s a rea~n for doing 
someth ing. and as soon as )OU ha,e that. 
e\Cr) thing . no matler hows1up1d·looking. 
becomes perfect!)" !>Cm,,blc 

I lov. the X·l appears "''11 depend par t I} 
on how much ,,·.,been used Th,.,..,bccause 
the u~ r ,1lte r\ thcdefault \C'recn-for ma1 a\ 
he goc .. along and here·.-. ano1her due 
to the inter nal operat ion When the 
machine 1s turned on. a dala~t 1s loaded 
from d,sl.. Th is 1s a collect1on of h!.IS. 

containing 1he las1 sec "alues for all kmdsof 
operatmg-deta1ls. bul ,r an eme rgency 
shul-do"' n occurred. !hen an add111on ropy 
IS k>aded 

Naturally. th1) ,m'age 1!,. the !hi.me size as 
the memory.!,() 11 v.on·1 fil v.11h !he base 
data·M'l 1n chereas.,...dl. no11ome n110n the 
prottssmg instructions. no maile r ho"' 
they are held To O\ercome this. the 
memor) image is anal)·sed. and all 
1rrele\ant state-images are disca rded 
Such images "'ould include an) procCS!>CS 
"'hich had to ha,c been complc1cd before a 
fixed ume . 1hosc: "'h,ch cou ld no longer be 
pe rformed beca use the re le\ant da1a.se1s 
"'ere no longer a\-a1lable or for v.h,ch a 
specific piece ofha rd"are ~as needed. but 
has been remoH:d. a nd so on. 

Whate,er 1s left 1s then scanned to 
remo,.e any dala Y.hteh is duplica1ed in the 
base set(,~ lhe same dala . .,...,th the same 
function). The remainde r ,s no"' small 
enough to fit. and can be used as a 
subordmace da1a-sc1. superuscd b) 1he 
operations cont::uned in 1he base daca-sct 

The process can nov. be continued. 
deac11\·ated as the user orders. and as each 
one 1emuna1es. less a nd less remnants or 
the problem slate remain 

Of course. all t hisassu mes1ha11he user 
has provided some kmd of data 10 Y.Ork on 
But v.hen it's firsc turned on (,.er) first 
time . or afler a complete erasure o f the 
d1sl..s) there isn' t an) 

In order 10 get round 1h1s. a default 
data·set ,s pro, 1ded Y.h1ch (1f ,I's a,a,lable) 
is loaded from the micro-noppyon boo1up. 
This contains defauh-, alues for all operat­
mg parameters. da ca-secs "'"h,ch can be .. 

mterpreced by the i.creen-handle r a, 
form). the same for 1he pr m1cr and 01her 
de\-lCCS. and darn-secs "'h1ch c.in be u...cd as 
ins1ruct1ons. thus pro\-1dmg u11ht) corn· 
mands 

In use this data-set 1s modified b~ the 
user. mos II)' by inte rpolation and compar i· 
son. "'h1ch allows the machine to modif) 
che data-set so that 1he user ma..,es leS!l­
reques cs to change Che forma l 

Whal happensis t hal "'hem:,ertheuscr 
modifies a piece: of d:i1a m «rtam 
dat a·sets. the machme ma kes a no1cofth1s 
Neii:1 time a change 1s made to that same 
parame1cr a ne .... · entry ,s made m the hsl 
EH:ntually 1he hs1 "''II fill up. and "hen 11 
dlxs. the machine looks 10 sc:e 1f there 1s 
an) common fea ture. lfso.111sfa1rl) safe10 
ass ume that this ,s some kmd of hab it of the 
user. Thus. LI v.ould mal..e sense 10 '>Cl 1ha1 
parameter to 1h1s value. or at least to a,k 1f 
11 m1gh1 be a good idea 

Of cour~.1h1s also me;1m t h.tl che u..er 
has co keep ms1~tmg before a ncv. ,Jluc 
becomes fixed.'° a shor1-eu1 ,., a,a,lable 
"'h,ch allo w) any \al ue 10 he re~ t 
1mmcd1ate l) . 

The most frequen tly u-.cd mcchod he~ 
somev. here m bctv.een the~ 1,,.,0. On 
man) occasions 111sn'1 romement 10 force 
a change al base·le,el. and 11 ..,n·1 
acceptable to 1ak.e the defaull. -.oa procc,, 
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1sperm111ed 1omal..ea 1emporar) change 10 
that par.ime1er. Thecffec11s1ha1 Y.hcnc\er 
1ha1 proce:,~ ,s act I\ e. and has control of the 
senice 10 v.h1ch the parame ter applies. 
Chen the ' local' copy 1s u....ed 

Th,, 1\ ac1u.illy accomplished b~ ,n,o._. 
1ng a base -le,el process as though 1t v.erc a 
subprocess of the actl\e proccs). The 
reasoning ,s tha1 ,r a proces~ (albei t 
inactl\e) is present m memory. then 11 
doesn't makesensetoclone,t. Farbetterto 
sa,e its s1a1us. ln\Ol..e 11 afresh. U<ie 11, and 
re!l-tOre lhe pre,· ious slalus aflef"'ard~ 

Whal arc we gomg todo""11h 1t ,Y11lched 
on all 1he time. then? Play around "'"h 
the known data, for example. or look m 
sen,;.1blc place) for more . It could be U'l>Cful 
10 scan lhc vanous pubhc-aett,s darn. 
bases. rollcc1mg any pages "'h1ch ha,e 
references to ' intcre s11ng \UbJec1s· (de­
fined asa hs1 by1he user). or alternat"cly. 
look 1hrough the l..nov.ndata to sec 1f1here 
are an) common features m files v.h1ch 
ha,·e been defined as unrelated 

It isn' t ternbh 1mportan1 10 mal..e an) 
fo:ed decisions abou t v.hal should ial..e 
place because, again. this 1s enti rely up to 
the u.scr no need to !kl) that pnn1er· 
spoo l mg 1san act1\·11y"'h1ch can be done m 
the bac l..ground. or in ,lad momenb 
an)'thmg can be done a1 an)lime. for any 

POWER e _J 
....___ _ 

e BATI ERY 

De .... tlillilbt~-·, ....,. .. ~CNtnkdi t~ lfDs t• sllowtltellltwsflf 
udl ..... ~ . 
Pntca.sor: MC6800(orposs1b lya 16032) runn 1nga1 12.5 Ml lz 
DilpMJ: Base·p rocesso r8() x 24.oihersa,a,lab lea,;;modules 
stor111•: 31nm icro-\Vinchcs1er.3.51nSon) m,c,c,.dmc 
ROM: 8K(2Ksc:l f-check.2 K boocst rap .4K momcor) 
RAM: t28 Km,mmum,expandablcm64 K blocl..sto 1~1K 
Wefbcn : 3 progra mmable Parallel. 3 program mable Se n a I 
~ ; l6slots.eac hcarr)1ngasv.1tched.1so la1ablecop) ofthemainbus 
Softw'": None needed 
Pri« : £2.000(m,ni mum)-)o u don·, expect all 1h1s for pennies. do) ou? 



YOUR SEARCH FOR COMPUTER 
p~J~J; GAMES ENDS HEREAT ••• 

• • • ~ '~ ~HmJ••m-•" .,~.,,!!,!:"" Ii I 
. 

m stock over 400 fantastic programmes all al highly compet1t1ve 1 ""l>t 
' prices and suitable fOt your Atari Oragon or Vic 20 computer , • _ St, 

I 
Rmg us on our hotline NOW !or a copy of our latest pnce hst ... ,~ 

0 c<i' 
ltsaltyou11everneed 1 

(: ~11' ~, 
l / .A -:;,,£- ~ , I; 

ATARI VIC 20 DRAGON ~ ·1· ,u ,,, , 
Over 250 prourammes Over 70 pr og ramme s Over SO programmes ~ ~ • ~j 
by mOfe than 50 in stock by 1n stock by ~ • 0 
software houses Imagine Bug-Byte M1crodea1 . I'~ • I 

Rabbit Commodore Abacus i • ~ 
NEW ATARI PROGRAMMES Romik Thorn MC lolhlorien ...:~ . '' l J. • 
Up up and away Pastern LlomosoN Rom1k . , ,. 
Zaxxon Dragon Doto 
Miner 2049 er Happy D1sk £199 00 NEW DRAGON "-'&Jl a. . ~ 
~

0h"o~~~,~~8r!,1 !f~r1ufo%'~~: [jg/go PROGRAMMES ' ) ::; ·~,r 

~ · You need look no further than 

;A . ~ ~s~~~!.9. ~erpoOI L2 2BQ 
~ Holl1ne 051 · 236 6628 

BAU ST COMPUTING CONSULTANT S 
31 PNtl L..9M• Fartil\affl • H8nt9 • P01• 1RX 

T• : F#l1Nffl{0321)tl1..0 

PROGRAMS FOR TRS-80 
(Please state model (I Of II) and memory size l evel 2 crit) 

GAMES ~ t~.:=-~;: .. -:.::..=::.=.. -=--...::: .,_ 17• -- N.-.._ol_....._,,,,., -TNIJl'TtllOn.-~ ,,--,o ___ ,... __ _ _ ,...,,._.,..._... __ . ____ .. _ ... _, "'°™'9.-.-.------·-.. •-9 --......--~-----'---·------ o.·- -- - 17 ........... _.,_.. _ ,,,,., 

EDUCATION 
- lll;,-9""""ol-...-... ........ -----"'--::::..::..~-=::\""" ____ " __ _ w.u.« ... ___ ....,.. ____ .._... _____ _ 

m-..:..:" ... ::::=,.,..-----"·---
BU~NESS 

=- ..::.-::-_-• .:::::::::..::=--.:..'"'-==-= 
- ct ·• -- t1Ul -ol-. _.,.,.,_ ~ .C- ____ ,. __ NO __ _ 

____ D _ __ t11.N __ IJI_,.._~,.,-

OPERATING SYSTEM - .-- .. ~· ... 'IWCQ· ___ .,..., __ ...... _.., __ ,___,..,....._. ____ , .... __ 
...-...--~·· 
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Donkey King ~ 1_ ' -
Caterp1llor ~ , 
Moths Tutor ,, ,. -'· ·· 
Earth Rescue i:!'116 

~ 
For Atari 

.. 
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Get Knotted! 

With the latest creation from 
New Generation 

An action game that needs nerve and 
quick reactions! Hurtling through a void, 
your task is to travel as long as possible, 
scoring points along the way. Be careful 
though as you will have to avoid your own 
trail and those of up to four chasers. As 
trails are left you will have to thread your 
way through, but don't forget the more trails 
the less space for manoeuvring. You will be 
terminated when you finally get caught in 
'the Knot'. 

For 48K Spectrum and compatible with 
Kempston. AGF and Mikrogen joysticks. 

'It is the most astounding thing you'll 
see for a long time' - Popular Computing 
Weekly. 

ORIC SOFTWARE 
Dq,t . CG4U 111 W~ 11.4, M~lnm , Wora ., WR14 ISS 

My~ ..... -.....,._ .,,___ 
0...-- E~- ,._.., 

°"""~~, o,.q........i 
...... dllbll"f~""-~~---

' 

ZX81 COMPANION 
PRICE SLASHED! 
nm 
ZX81 
COlm'IIUIION 

•• --
This standard manual far serious ZX81 users 
contains sections on: 
GRAPHICS & REALTIME TECHNIQUES 
INFORMATION PROCESSING 
EDUCATION 
THE ZX81 MONITOR (ilcl. disassembly) 
and was described by 'Your Computer' os 
"far and owoy the bes(' ZX81 book. 
Send ch.ques for O .SO to: 

UNSAC~~ ..... ---
PCN JULY 28-AUGUST l. 1983 



What's your game? Find our in PCNs "eckly freeze-frame or the action. 

111-Ute g,,:t, 11'J AA:i ii) ii ii 
DRAGON32 

Tombs of 
treasure 

What's a mccguyhkcm<'doinJ 
,nagamc: hst 1has" All the blurb 
in Frankhn's Tomb. Sabman· 
der's latttl Jaunt for the Dra· 
gon. suggesc.s it's about pn\'atc 
dicks. seedy bari. damp 
ogarcncs and invariably shc-ky 
lam posts 

But the pm<' raptdl) de· 
KCnds inco )Cr-run-of·lhc· 
dungeon ad\cnturc Franklin's 
comb is the firsc of a stncsso btu 
of 11 will pr0\'1dcclues for fulurc 
releases all good dean fun 

Objectives 
Thcob~I\C'I.SSlfflpl) I0°SOhc 

lhc nddlc' Despite a 20-p,1ge 
(one reasonable bilge and 1h1r· 
lccn of seedy 1llustra11ons) 
bookkt.1t'snotclca r -..hat )'OUr 
a,m IS. Oh 'ACIJ. \ISII C\U)• 

•ht'TC and cofkct an)thin1 
chat's not na11td <lo-All. It"s a 
shame there is no sconn1 
system. 

In play 
f or an a<hcnturc ~.nucn 1n 
&SK'. Franlhn"s comb don 
\U) v.dl Respomc: tunes 1rc 
noc sosk>v. aJ tobe unbearable 
You get a ' 11.1ndow'd 1splay with 
•here )'OU arc, l)OS,)•blc exits 
and your illg041on gains al•a)'S 
on dispb) II l,a\CS e\er)· 
bod) a hide hank 

PC'N JlfL Y 21-AIJGLST 3. tlJlllJ 

Apa rt from an opening 
theme that reminds me of a 
certain bnghtly coloured cal, 
the only ancmpc at 50Und and 
graph1a is a beep *h en each 
command has been dealt w11h 
Con\·ersation is hm1ted to tht 
usual t•o-wi,ord commands 
such as REAL BOOK . OPEN 
DOO R and Pt.A Y GAME. 

Thcre·s the •clromc and 
muchnccdcdabthty10SAVEa 
game m mid play. But 11 could 
do •·11h a few rough edges 
dea nng up. There's no cvnor 
l1 •on·11akcOfordQ.,.,n 

Other t~n 1ha1, 1hcre arc no 
!iurpnscs. Well . none that 
wouldn't spot I the 1ame1f I told 
you Franklin's tomb i.s:n·1 as 
difficult as some. The ca\ CS f~I 
crammed rather than desolate 
Books •1th ~ ,n 1hem. 
1tatue5 h1dmg .. C)'S and M> on 
,.on·1 be bc)1>nd most pla)·cn 
You're also helped because 1hc 
caves arc csstnllally unpopu · 
la1ed 

Verdict 
Frankhn'sTombttacompc1cn1 
hnlc game. l11s,01ng1oapptal 
more to first 11men than the 
hardened ca\c cra•lcr .. 
though 1he 1hrea1 of a con­
tmumg scncs as,cryanrxmc 
S111l. '• hen you'\c been in this 
busu'ICss as Iona as I hil\C, 
sugar . one dun~n looks pret· 
1y much the same as the 
next · lllu l'llili,I 

SPECTRUM 

Haunted 
rescue 
.._H -.erlfOUiitof l lofror _ _ .,_...._ Cl 
,_.... i....cno.d, Sm1tfonl 
.. ....... ....... Rd . .­
El ! ..... ~1e &-... 
.... lftd...._codt .. 
..... Noee ..... Mwordc, 

1101 off the prc~s •·c ha,c 
ll umrMr ll oo.scofllorror-a 
part. •c arc told. of a ·sensa-
11onal coHccttOn of m1nJ • up-
1n1 gamn' from Cipta1n Lascr-
50Und ll' s an acheniurc game 
set ma haun1edh ou)C,.tnd)our 
ob,cct1\-C is 10 race a1a1nst the 
dork 10 racue "ell a 
ma.tdcn. of counc 

Gcmng the thing loaded 1n 
1hc first place •.assomcth,ngof 
an ad"enture . [n1er LOAD"". 
NY 1hc ms1ruct1on). and 'the 
process 1s cntircl) 1u1omattr 
from thereon '1lus .. 1llpuu.le 
man) an unfonunatc IW>\ICC. as 
lhe 1u1oma1te procrn ,n,ohes 
YO\I stopp ing lhc cape half "-a) 
through to collect )Our 1ns1ruc· 
11ons 

Objectives 
Once )OU"\e anuall) got 11 
to.dcd. txpcncnccd the kng· 
lh)' 1nd rather n1f1ycommcrC'tal 
for ~,sound lhe bcsl 
1raph1c m 1he gamc and 
cooled )OUr httls "h 1le 1hc 
computer tells )OU 'Pkasc 
•-a1t'. )'OU can 1hcn start )"OUr 
qun 1 

You arc 1n OM of a scncs of 
rooms - round aboul 60 on 
four floors . In the se rooms 
you'll encounter obJccts and 
crca1urcs •h K"h arc alk~ 10 
help you 1n )'Ollr Karch 

In play 
Bui hokton there . )OU ma) ' s.l) 

1hc casscne "nppinJ say~ 
~perbJO,nrfitC\. Whal \OU 

klUJill)' s« before )OU 1s a 
hnc-dra•1ni rcprc-.cn1a11on of 
a room 1n 30. a label a11hc lop 
lelhng )Ou "h o e l..c is 1hcre 
the Wild Woman lhc \\'11ch 
etr. and 1f )"OU'rc lud .). a wall 
graphte reprcscn11nJ an obJ('(1 

Yoo don'I sec the creatures. 
and the obJtth arc '° small 
they're eas 1I)' m1\)Cd 

You mo,e around b) 1he 
u~al method. althouJh p1d,mg 
up ob,c~ts 1s tirCiOfflC. as )OU 
must. foreumpk. ~f) ·Gc1 
f 1do's dm dins· I l.td)OO 001 

do*n 10 the lasl .1~1roph<" 
The ne'<I problem" ch.11 'for 

the un .. ary are Ira~· 1lu s 
ac:tuall) means for lhc unlucl.) 
arc tnps lbcrc ire unous 
oc·cu•ons •hen )OU bfulldcr 
1ntosomc1h1nganJ 1e1 trapped 
.. 1llcd. butas1hesc secmtobcat 
random ra1her lhJn :11 fo:ed 
loca11ons. it's 1m~s1ble co 
learn from )OUr m1st.1lics 

Verdict 
The problem v.11h 1h1\ pmc 1s 
1ha111'S\CJ)' d1ffkuh 1oprOC"Ccd 
1n 1hewayyou normallydom an 
adu:nlure It 1sn'1 an ongomg 
lcarnmi proccsi . as ,ou·re 
,enerall) knocLed out ol 11 b) 
random haur<b nthcr than 
a,oidablc ones 

Th cort"hcall) I suppose II 
could be cracked. but 11 ', more a 
qunt1on of pr~bthty than 
U.111.and I ga\cup1ftersc,c-ral 
fru1tlcu and not \Cr) enlertam· 
mahoun W.l.ettict 

MTING 
i..t1q_.i ~~ ....,._ ~~ 

UNol- ~~ v_ ... _ ~ 

" 



COIIIIODORLM 
Jumps for 
Jupiter 

~---
10-1=:=:-m,o 
- En>- °"" .._ _Code_ - -- Maplia -S....,.Lld.PO 

.... 3;.=;=556 
This latest a rcade game , sup­
plied on disk. for the Commod­
ore 64, owes a linle to Donk ey 
Kong , the game 1ha1 has you 
leaping over barrels and clim b­
ing girders to rescut the maiden 
in distress. 

Objectiyes 
Your joystkk. conuols a linlc 
ma n, whose job is to climb to 
the top of all thirty one levels of 
play, and thus save Jupiter 
Headquarters from des1rue-
tion . · 

On your way you have to 
climb up and down rope1 , 
ladders , girders , ta ke flying 
leaps into space, and avoid a 
hail of missiles, dragons, gun­
fightcn and many other 
hazards, while still managing to 
pick up tr easures. 

First impressions 
The initial screen gives you a 5 
option 'menu ' before play can 
commence . 

You can start the game al a 
beginners, inte rmediate or an 
advanced level, progress 
through a ll the levels tn seque ­
nce , or la ke a random option 
and just be swept along , never 

" 

knowing which level you 're 
going to encounter next . 

Up to four players can join in 
the fun , and each individua l 
level also has a choice-of eight 
playing speeds, ranging from 
slow to suicida l 

I he helpful manual suplied , 
aswcll as tcllingyouhowtopla y 
the game , cont ains a numbe r of 
valuable hints for achieving 
vast scores . 

In play 
Making wondcrtul use of 
graphi cs a nd sound , the game 
requires much more tha n just 
q..aick reactions . As you start 
being chased by robots, or 
collecting treasure s that render 
you invisible , you a lso have tc 
be a ble to thin k, and solve the 
problems presented to you 
logically as well as quickly . 

Perhaps two girders don"t 
quite join up , the ladder snaps 
in two after you 've climbed it , 
treasure s hana in mid-a ir 
seemingly beyond reach , or any 
one of a hundred other prob-­
lems f acc you as you go throu gh 
the levels . 

All of them can be solved , but 
it will ta.kc 50fflc t ime , and your 
seven lives see ms a meagre 
allowance . 

Verdict 
The best arcade game I've seen 
forthcCommodorc64 ,andonc 
that will have you playing well 
into the early hours of the 
morning . Fast and frustrating 
it is simply brilliant! --

SPECl1IUM 

Sizzling 
power line 

Remember learning ke rb drill 
or even the Green Cross Code ? 
When you stood at the edge of 
the pavement looking right 
. . . and left . . . and right 
again and if all was clear , then 
cross keeping a consta nt wa1ch. 

With Jumping J ack, you an 
relive those dea r dead days, 
only instead of charging across 
the s1reet , you ha ve 10 leap up a 
set of red lines which not only 
won ' t stand still , but a rc a lso 
infested with ghosts and dino­
saurs and all those everyday 
haz.ards. 

Objectlyes 
In six lives, you have 10 get to 
the 1opof a set of eight moving 
red lines by jumpinaupthrough 
the gaps that appear randomly, 
and running to a void fallin& 
through aaps that appear in the 
line you arc stand ing on . And 
when you 've got to the top of 
one set of lines, you get another 
set , but this time complete with 
a menace which will knock you 
flying. The more screen s you 
complete . the more menaces 
- but each time you fa ll back 
down to ba.s«amp , you lose 
another life. 

In play 
Imagine has come up with yet 

a no1hcr aa mc that has good 
graphics, an origina l plot , and 
the son of aamc you j ust ca n't 
stop playing. 

Jack. the hero . is a Hun gry 
Horace-like pair of eyes on 
legs, looking left and right as 
you wait for a suitable gap to 
appe ar in the line above you . 
And as soon as the line he 's 
standing on is threat ened with 
an approaching gap, a nd you 
get him running left or right , his 
dinky litllc legs go ninet ee n to 
the half dozen . 

If you try to jump through a 
suitable lookinggaptoo soon or 
late, Jac k appar ently gets clec,. 
trocutcd - arc these red lines 
power lines? - and lies on his 
back waving his legs in the air . 
While he's incapa citated , and 
lookin& uncanni ly like a hcli· 
copter , holes creep up bene a 1h 
him, so it's qui te easy to end 
~p a t square one . 

The lines ca n also hun1 in two 
dir«c:ion s, so as fast as J ack 
tries to run one way, he's still in 
danac r of being confront ed 
with another hole headed 
stralgnt for him. A dirty trick . 

C-omplctc a scrccnful , and 
yougctaline of- wcll ,poctry ? 
It's a limerick 1hat startsout 'A 
daring explorer named 
Jack .. . • and presumably gets 
even worse. 

Verdict 
Stirring stuff , simple but very 
addictive. You get enough lives 
to make a fair impressi on on the 
aamc eve n on Startup . As there 
arc only three keys to bothe r 
with, left . right and up, you 
won'tgctyourdi&itJin a twist , -r-

PCN JULY 28-A UGUST J , 1983 
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AVAI LAB L E NOW 

for ZX81 16K 
Specirum 48K 

Dragon 
Commodore 64 

PURCHA SE LEDGER ••. handles up 10 100 
accounlS , lrwoioos, paymonlS , VAT hand ling and 
analysi s. Selectable print options . 

SALES LEDGER . . . spec . as Purch ase Ledger . 

COMB INED DATABA SE ••• fu lly definable, vast 
.-i- storage, rapid cak:utations. Terrific 
value . 

MICROL YMPICS 1 ..• each containing 10 action 
MICROL YMP ICS 2 ... games. Selection of stan­
dards (Pac·Man , e1c.), plus new amazing 
games . 

ALL TAPE S COME WITH FREE BACK-UP TAPE 
IN PRESENTATION BOX 

SI NCLAIR SPECTRUM 
/XH1 1hK 18K CO M 64 DRAGON 

I <1 <f', f1] q', 

Please rush me .................. ....................... ........... .... . 

TOTAL SUM INCLUDED: £ ---and PO 
_ .. 
AHi< MICROSYSTEMS. 
30 KlNGSCAOFT COURT 
IIEWNGE, NOR"Tl<AMPTON 

A ACOiiiUSEREXHiiiiiON 
~ Cunard International Hotel 2t~;~~~if983 

The Ac«n User Exhibition at the Admiss,on c~ Adults £2 per 
Cunard, Hammersmith will house the tteket, Children £1 per lteket. 

~a;:~tb1!:~~ ~
001«:t~~~I~ :erour exh:~ r::~t!or ~a~r :rfteket 

days of non·stop entertainment and when you buy something from their stand. 
ucahon for parents and ch1k1r~ ahke. Group rites : 10% discount for parties 
The new Eleelron, the second of 10 or more. 

PfOUSS01$ IOf the BBC mtero, the BBC Bu5'Sa Frequent se<VteeS from central 

Bum, all the new software and hardware London. 
will be on show. There'll be competitions, Tut,os, Hammersrmth Broadway 

pnzes. Acom experts to answer your Metropolitan, District and PICC3dtlty hoes. 
technical questions. demonstrations and Cat Portune, ~I car parks 1n the 

lots and tots of bargains. ,mmechate area. 
If _you are an Acom owne,, or Just For details of extubtllon stands and 

:~ l~~~~tJOOt being one, you can't afford :;t'!';g,~:Ttr~ ~= ~..tt"' 
()pen1nc hours: August 25th-27th, London WC2H 7ED. Tel, 01-9301612. 

,,10am· 7 pm; August 28th, IOam-4 pm. 
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SHOOT 'EM DOWN 
VIC20 

Alien 
Waves 
.._ Follnh Encoumer...._ 
V1e20,.._ .£2$,...._ 'J'hom. 
EMI- Cutrid&<'­
Mdinecode ...... Hl&flSlrtet ..... " 
Fourth Encou nter. confides the 
blurb . is a space game with a 
difference. You can be forgiven 
if optimism once again 
triumphsovcrexpcriencc . I too 
thought this might be the one 
some of us have long hoped for. 
the game where you really do 
befriend the aliens instead of 
vapourising them . The one 
wher e. by flashing a few lights 
and playing the right jingle, )'OU 
arc attcp1e d into the galactic 
equivalent of Thomas Cook's 
Travc!O ub. 

Alas. 

Presentation 
Th ere arc booksdcS ,gncd not to 
be read but only 10 grace teak 
bookshehes. llw>rn-E MI 
seems to ha\C copied 1he co n­
cept m its computer games: the 
packaging here is not hin g short 
of gorgeous. 

Thccamidgc, in hunk yblac k 
plastic. comes in a ma tching 
case wit h a booklet of ins1ruc-
1ions fea1uring a full colour 
1llus1ra11on. Lavish? 

Unfor1u nate ly. the blurb 
gi,·es the game away. ·w ave 
after wa, ·e ... blast your fero-
cious foe ... lethal laser bolts .· 

In play 
Dedica tion is called for he re. 
Press ' fl ' loget the menu then 

se t skill level. choose play o r 
practice mode , one or two 
player game then you're of f. 
Don't die too qu ickly beca use 
you ha, ·c to go through that 
rigmarol e every t ime around. 

Once in10 the game lhings 
improve . 1lte graphics and 
sound arc u ccllent . 

Af1er that. what is 1herc to 
say? Everyone knows the sce­
nario (wne af1er wave ctc). In 
kupi ng wi1h the Guca packag ­
ing these are jolly cute aliens­
thefirs t bunch look likech incsc 
lanterns. the second like Disney 
cartoon Jellyfish. 

The big build -up .of course. is 
forround fou r(Fourth Enco un­
ter!) but Thorn-E M I spoils 11 al l 
by leuing you go straig ht to it in 
practice mode. 

But ifsallsodull. Everything 
ha ppens a t a suitably fast and 
furious pace. lasers zap in 
deadly fashion. foes attack 
ferociou sly. v.ave precedes 
wa, ·e according to scn pt. 

It's impossible to fault Fourth 
Encoun ter (tho ugh Thom 
could u p 11s maste r o f c:hchc in 
the blurb-wrihng department) 
and equ ally 1mposs1ble to 
prai se .. 

Verdict 
If you ha, ·e teak booksheh·es 
standing em pty against your 
des igner -malched fabnc wall· 
paper. buy i1. If not you ca n buy 
better progra ms for one third of 
the price . 

Best of all. buy a real Space 
Invade rs. You ca n't beat an 
o n ginal masterpiece. 

P9t:erWCM1odl 

COMMODORE 64 

Whirling 
Wonder -c,.._-~ 6'.- - £5.99-
R.abbit SohwattOl--86.JOIJJ 
..... C8*tte a..... Mach• 
Code-. ..... Vic:20 ... 
Mail order, dealen. 

This is one of the few arcade 
games where 11 is a plea.sure 10 
be defea ted by the aliens! 
Cyclons has some rathe r good 
varia lions on lhe usua l ~oot­
em-dow n arcade game. 
Yo ur space ship is a revolving 
sphere-lik e crah. lhc raster it 
whirls, the faster it mo,·es and 
fine$. Motio n is smoot h and 
accurate . It takes a liule prac­
tice to get 1he ha ng of cont roll· 
ing the ship . I fit meets the edge 
of the scrun, it bounces back. 
Allhough it ca11 fire in any 
directi on, it willonlydoso in the 
direction it is curre ntly moving . 

Objectives 
Th ere are only tv.·o types of 

ene my. 1llC first arc small red 
lightning nas hes v.hich spm 
head O\'er heel a round the 
screen. ca relessly toss.,ng out 
missiles a5 they go. They 1end to 
blow each other up if )'Ou can 
keep out of their way. 

The second is a spin ning 
flying sauce r which unerringly 
heads ahcr you . Your sole 
obj ective is to sco re as many 
points as possible before losing 
all five lives. 

Whe n either you or t he 
enemy are hit . the result is 
rather beautiful. A $bower of 
coloured lights e,cplodes across 
the screen. accompani ed by a 
gentle ·woooos h'. the total 

In play 
The ti llc page 1s created to the 
strains of an extre mely impress­
ive ,·ersion of the Star Wars 
theme. showing off the 64's 
powerful muStC capabilit ies. 
This is followed by a screen 
menu of the game's options . 
You can play on any or four 
difficulty levels: beginner . reg· 
ular . advanced o r c,cpen. 

Mount amous ter rain can be 
introdu ced, missiles can 
ricochet off the screen edges, 
a nd the top four scores (with 
scorers' initials) can be di5play· 
ed . 

The ranking sys1em lets you 
enter three initials . in large size 
letters, against your score. The 
op tions can be u.scd m a variety 
of combinations and a rc each 
se lected by pressing one of 1hc 
funct ion keys. 

One 1hing that neither the 
cassette sleeve or t he program 
tells you is that you can return to 
the me nu afte r eac h game by 
pre ssing the upwar d arrow key. 

Verdict 
The whole program, from title 
seq uence and option menu to 
ga me and ranking system, has 
all the mark.s of professional· 
ism. I found it a delight . as well 
as grea t fun . to play , Wirh more 
programs like this. Rab bitSo fl· 
ware might well corner the 
mark et in Commodo re 64 
games software. 

RATINC 
'-- f'!tf'!tf'!t ....,._ f'!tf'!t-

U..of-f'!tf'!tf'!t­
-.. . .... f'!tf'!tf'!tf'!tf'!t 
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BBC 
MICRO 

MODELS 

£399 

(:: commodore 64 

£299.00 

DRAGON32 £155.00 

THE HOME COMPUTER SPECIALIST 
ONE STOP SHOPPING FOR 

ALL YOUR COMPUTER NEEOS 

SOFTWARE 
PROGRAM POWER 
BUG·BYTE 
SUPERIOR SOFlWARE 
A+F 
SIMON HESSE L 
MOLIMERX 
LLAMA SOFT 
ACORN SOFT 

PERIPHERALS 
DISCS SINGLE/DUAL 
TORCH Z80 DISCS 

Elsy prtl .. 11111 br1MM 1 

TOl WORTH 
230 T ofWonh Rise South , 
Tolworth, SUrbhon, 
SuneyKT59NB. 

Ol-3374317 

SIITTON 
30Station Road -·­SurreySM268S. 

Or--6422534 

EALING 
114 GoMersbury Ave 
Edng 
LondonW5 4HB. 

01-9925855 

t------------------f CUMANA DISCS RtcKMANSWORTH 
Greyscone WOfkl 

ORIC-1 £149.95 

SHARP 48KMZ ·80A 

£399.00 
NEW SHARP CASSETTE BASED 

BUSINESS SOFTWARE NOW AVAILABLE 

FOR THE BBC MICRO 
SOFTWARE 

TINY PASCAL - Pucal-T IS a 16k Eprom program capable ol 
compiling Sourc. Puc.I nlO • oomp,c:t ar'ld v.,-y last thrtaded­
lnterp,etlw-<:ode . Ful edi1of" and dilc-suppon are lnc:ludtd and lhe 
prog,am is supplied IOgethef with comprehensive docunentation. 

PAICEt59 .00 + V.A.T. 

X CAL - An e)(pert Computer Aki.cl Leaming pack-oe in 16k 
Eprom ar'ld support elite. No p,ogra,nnw,g skit required to 

==,.~:s= :~~~~:o;;r:.· drtten . 
PRICEtH .00 + Y.A.T. 

FORTH - FIG-FORTH In 8k Eprom togeehef with manual . 
PRICEt:34.72 + Y.A.T. 

LOGO-FORTH - A 16k Eprom program Introducing this very 
powe,f\11 but extremety friendfy Turtt.-Graphicl ~ - u..,. 
allo have lul 9CQNI 10 the flg- For,h support nuc:t.us. Full 
doeumenCationll induded. PRICEt51 .00 + V.A.T. 
(Sp«;ialcbcoont.s•vllilable l<x""-'catioN/nta~ kxd 

thfl-.oovlJ toltwa,.) 

HARDWARE 
Atways In stock Print1n . Oi9C Drives IC'1 etc . 

FOR THE EPSON HX20 
SOFTWARE- FORTH ROMincludingfuldocumn.ation . £34.72 
HARDWARE- Expansion Unit, Pape(, Microcassenes MC. 

,,,..,. phonf for QUOtff 

Retail/Mail Ofdef9i'Oealer enquiries k) : 
HCCS ASSOCIATES 

533 Durham Rold , Low F• II, Gat .. hHd , 
Tyne, & WHr NEI SEY. T.t . (Ol32) 1211124 

Rtitall sales abo •t: 
HCCS MICROCOMPUTERS 

122 0..-wen Strfft , Bl.c kburn , Unc1 . T-4. (0254) 1572214 
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PRINTERS 
JOYSTICKS 
MONITORS 

B&W/COLOUR 
LIGHT PENS 
BBC BUGGY 

The Green, Croldey Green -H9ttsW033"J . 
(0923) 779250 

MILTON KEYNES 
Unil 1, HNlhfiekl -­Millonl<eynNMK126HP , 1----------t (0908)311832 

LARGE RANGE OF BOOKS, 
DISXcTTES. CASSEITES & 
PRINTER PAPER ALWA YS 

IN STOCK 

NEWBURY 
26StanleyRoad 

~147P8 . 
(06.:JSJ 30CU7 

t.VfliL/1.BLE • ,-1ur--.,1 > uuH L µ,l :-'f :. t µ n~ 
rnnrr:T .:.T \.n t ... T .. :. ,.;,µ ! 

( l)t•q ,t ' , ,.J, Jt t • ,l,·, ' • .___)\ '. µ-\i 
lJn,t ?r1 H..1 1<', •, ;1, ; • I\J,_.: ; •, "..t' ,1µ/ 
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P()IProgramCards 
Stand by your keyboa rds all owncD of 
Vies, Spectru ms. BB Cs a nd Commodore 
64s. The re arc Program Cards for all of )·ou 
1his week . 

To start with . a game for lhc Spec1rum 
from Richard Jones . of Staffo rd . Money 
Maze is a spot of harmle ss la rceny with the 
player auem pting to find the mone y 1n the 
maze and make a run for 1t. all the while 
avoiding 1he atte nt ions of the guar d . 

S1ill on the games rron1, we have a simple 
but addictive ga me for the Commodor e 64. 
Bomber. fromJamieCly de.ofEdin burgh . 
is a version of one of I he standard rompu IC r 
games which involves you in blasting a city 
to smitheree ns in order 10 ge l your plane 
down safe ly. 

ProgramCa rds a l.so feature s '"''O utility 
programcs this wee k. Th e first of lhesc 1s 
from Jason Hobbs.o f East Tilbur y. Essex . 
and is for the Vic 20. 

II is a simple filing system that will a llow 
you to cata logue a small collce1io n. 

Even if the a.pplica1ion docsn•t interest 
you. it might be worth entering and 
running the program because Jason has 

used some excellent effects in t he introduc · 
10 ,y sequence which could be transpor ted 
to your own progr ams. 

Fin ally, from A Phillips, of Soulhport. 
Merseyside . there is a cha racte r defi nition 
utility for the BBC Micro. 

As it is pr esented here . Define r run s on 
the Model B but with the followin g 
modi fication s it will run on the Mode l A . 

0.angc line 70 to Mod e 4; chan ge hne 
3SOto YEU • CHRS 17 + CHRS 1: and 

PCN wants you . Thal 1s, 1f )OU can 
understand and e :cplam other people's 
programs. spo t a bug m the heart of II 

listing . ha\-t' done time on a number of 
micros running different dialects of BasK" 
and ha\·t more than a passing fam1ha nty 
W'lth Pascal. Fourth and 01her popular 
languages . 
If this sounds hl..e )OU. write \\'1th CV 10; 
Cynd) Miles . Editor . PtNonat Compwu 
Ntti.J , VNU. faelyn !l ouse. 62 Odord 
St reet . London WIA 211G 

Money Maze Card1of3 
8321MM1!3 

A llimplegamewieh nine levell of difficulty 

I L[l ~I 80 MJi 80001 FOR J•I ro 100, NCJT j 
2 00 .... :Nee 
J. L[l •·•-
4 PAINT "'l'CIU AflE R£Pft£SOITEO IV1•1 FLASH 11 " • " ' FL,_.. • 1 " THE GOARD I S THE " 1 

FLAP-I ll "C" 
S FOR F•I TO :566, NIDT ,. , Q..9 
7 Llf p .. 

19 DU1 q C22,J.21 
29 FOR f •I TO C~• 2el •:56 
3G, LET • •I N T (RJ,i(),.lll • J. 
48 Ll:T b•IN l C.....0.:::-81•:S 
So8 PAINT AT •,ttl • • 

: :-!!,q:•,bl•I 

n oo .. 1eee 

99 Lli:T c•INT CRNO• l71•2 
.. L[T Cl•INT Hil:N0• 2?1•2 

1eeL1iT qCc, O l-e 
11 e ~JNI FLASH IIAT c ,d l " • " 
11 5 Lli:t q<c,dl •+ 
1 29 LET • • INT CRND• l71•2 
l ;Je Lli l b•INT CRND• 27l•2 
l :SS L[T qh,tt)•9 
14 9 IF • •c a,11 b"'CI THEN 00 TO 128 
lS. PRINT Al •,bi FLASH 11 • £ • 
I~ ...-1NT PAP£ffl ., ... , l,J.1• • 1AT J.,3G, 1• •1A T ze.31 • "IAT ze , :so 1 · " !:! :;::,.;1;;,;1-e , Lli l ql3, le)•e , Llit q(2'9,ll~I Ll[T qc2e , 3e)•& 

t~ Ll[T •I • • • Ll[T bi~• L[l cl-• Lli:T dl-0 
I S. Lill •••· I 

finally,dele lcline6SO. Theprogramallows 
you to define characters 224 to 255 and save 
them lo tape . To get lhcm back simply use 
' LOAD "C HARS" . 

A RUN for our money 
We pay for published programs on a sliding 
scale which la ke into account length , 
complexit y, orig.inahty and 1hc program­
mingskilldemonstratedin t heprogr a m.So 
why not give us a RUN for our mone y? 

As well as the cash, you rccieve lhe 
s.atisfaction of seeing your byline on the 
ProgramCard - which will , of course, be 
snipped oul and filed away in 1hc librarie s 
or 1housands of micro en1husias1s thr ough· 
oul lhe country . 

Send your contribution. on disk or 
casse ue.1ogetherwi th a pla in paper listing 
and brid sum mary notes 10: 

The Pr ograms Edit or, Ptrumal Compu ­
ter News, VNU, 62 Oxford stree t, London 
WIA 2HG. 

All disks and cassettes will be rernrMd as 
soon as possible after cva lual1on 
publica1ion . a 1 our expense. 

Sinclair Spectrum 
Spectrum Basic 
Appticat,on: Game 
Author Richard Jones 

10-70 

,. 
80-1,0 

152 

155 
150 

Call tub-roubt'II lot instructionl 
C,lltbroullnelotsklll....,.. -
Setarreytoho6dmazeanddraw 
11onscrHn NS apece 
betwlenQU04Ninllne50 
should bi lft\i9fN g,ac,Ne8 

Callaut>-roulln810pnnt money ....... 
Set up at•r1 posabonS 

Pmthome~res 



Do you suffer from 
PCNitus? 

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

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

No more grappling in the back 
of cupboards; no more bent and 
creased 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 
payabletoPersonalComputerNews. Please charge my Access/Visa/Diners/American Expresscard =, 

I ::"...:.~::::::::::::.::::::::::::::::::::::: .. ::::::::::: ::::::::::::::~C::.:::::::::::::::::::::::::::~ 1~::: ::::::::::::::::::::::::::: I 
I s~~-;,·;~-,;~;;;~;;-c;;,;~-i~;"'~~~;-·i;~-;,~;~~;;~~n·i;·siiss·;-:;;i,;s;;;i;·i~~d;~·w1·;;·2/1a···· JI 
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Money Maze Card2of3 '-------------- ..... 
8321MM213 

:: i;:1:!/!.;~e1:;,·To .. •ooe 
1"8 Lli:T c•c•CIMEY . ..... AHO qcc•l.11) I AHO c 2e)•Cl'*£' n •"7" AHO q(c·l,<11• I A 

NO c>31 
17e LIT Gl•d•O,.[Y • ··· · AHO ql11C, d • II I AHO dl,~) -11 ,.E'O•":I" AHD q(c,d-1 1< )1 A 

NO a>3) 
IN Ll:"1 ··••4c • ..... o 1111••1,bl II-Cc<• AHO qf• l,bl • II 
IN LET b•b•ld b AHO qC • ,b•II -11-10 D #oO qC•,b•II• II 
200 MUNT A T •l,bll" •1,:1,t cl,011" " I I"~ IIAT •,Dl"C'IAT c,dl" • " 
21e 11" ••c AND d-t> THCN 00 TO 5M 
729 JI" qCc,dl•:Z THCN LIT p-s, • INT u .... 0 • 1•• · 1e,1e, Ll:T q(c,dl-e 
.'~ 1111' lc•3 IIIIHO d•ll OR Cc•2tl AHO 0• 3) Ollt lc•l AHO d•3&1 OR Cc•,. AHO d'"3&1 TI*: 

N 00 TO I~ 
:Z:SS I F IIM('l' • ••t • OR IN..t:'l' • •"l"I AHO ca;.9 TMU,I LCT OW-11 00 tul ~ 
248 00 TO 155 
!500 f'l'tJf,!T AT 8,91 " '1'1JU 'ICl'i:£ CAIAJHl 11111 .... •• 1 p!OIH 1,81 '(1',1 YOU! HAHl)II ••• · uu 2 ,e, · 

Kl'. YOU IN Pl'tlilON''" I AT 3,81"f'tlll:SS ••v•· l"Ollt ANOl lCflt GO" 
;~ ~IM'EV t >"y" THEN GO 10 SH~ 

~ •TOP 
1"6 FOR 4 • 1 10 ~ 
1e1e LIT •• I NT UiHD • l 81•3 
1915 LIH D•INI UIIIN0,.29) •3 
1e2& '1111NT Af •, D1••• 
le:Je Ll:T ql•,t>l•2 
1e•e N1u1 1 
l~ltl'.Tu,tt,I 
I SM 'ftl Nl AT e.e , ·vw WWi: l[IICN'li:0 1'11 TH ··1p1 1n 1,e1 • 11111TH .,.,. TUC UNIT. TO. 
,._ . IAf 2 . e 1 •f>MN •• .,. •• FCWI ANOTMCR QANE:• 

: :~ :: • ./,WlV • < ·•y• THCN 80 TO 151. 

I 
180-170 

190-190 

200 
210 
220 
230 
235 
240 
500-520 

100().1050 

1500-1520 

Money Maze Card3of3 '---------------
8321MM313 

2-«t '1111NT •l[NTUI 9':ILL Lli:WiL . . . ll•HUl(t TO ••CASVI " 
291• IF JN,. E'f'a •• • THCN GO 10 291e 
:zto:ze Ll: 1 1-cool'. ,.._,v , -4e 
2923 IF 1< 1 Ollt 1>• THCN GO TO :1'01• 
293"& a.• 
2e4e Rl:Tl#!N 
,eee Ptl lNT Al c•l,d l " • 1AI c-1,tll" ·1AT c,tl•II" •1AT c,d•II"" 
~le Lt:1 QCc•l , tll .. 
~-zeu:r qcc-1 . •1 .. 
~3eu;:1 qCc,d • II .. 
:wMO UT qCc,d•ll•6 
,..,.. ur •••• ze 
~ fCTURH 
· - PtllNl At e .e,-vou HAI.I£ Ru,4 O,Jl 0, TIMI:, •• 'IAT l,&l''f'W ., I.......CRa 11•0 1 0•1 !~ ~~·I:~ ••1p1Al 2 , e1•PM.n --...-- FOllt ANOlHEft GAl'C" 

eee,e 9()111:0l:lt •• ,.Af>Elt • • I N: e, Q..S 
lle2& CI..S I ,-APl:l'I I • I,. 7 
lle46 PtllNl Al 1 , 13l"l'l(lf,lli'f'•1Al 1,131 O',llilt II" ··--· 
N58, il'AIN1 At 3,e 1 " IN THIS GAf« VOIJ -lo'C 10 IE9CAPI: •• '" FA()rl 1HC KMCN TO OM;: OF" 

1 ~ • •••CQL.Ct..N:0 8'1l#!M:. IN t..: a,AtCMI •··· 1o111JH AS l'IUCH l'IDNCV AS POflllLL, • 
""ICFCll'tl'. n« 11 ...:111 111..HS out. TO "" " ,W I[ 11AHIEIIS WDf'9E 114:ftC IS A •• ·•9lJAIIIO 

-«> CHllollS VOU, IF VOU ARE"' '"COl'Pl.i:1£1..V CNCLORO VOU l'IA'f' ••' "lltc°"""' ev PM: 
SSINQ .. , ~ " 
.... il'AI NT llll 21 , 61 I'*' •1 ,-Af>Elt 21• PM:H _.,. ~V TO CONtl"'--£,,, " .. ,. ... --=. 
Mee l'"N'l:lt • • U« e, CLS , R£ f U'tN 

r 

4000-4010 Runoutotbme ()pClonfoJ ..,,..,.,...,.. 
aooo-eoeo 5ut>-rouMe to, instniCbOna 



our NOW! 811 IDEAS 
FOR YOUR COI\1PUTER 

In the lnmac catalogue of ideas 
for your computer check to see 
what is in the latest issue for you: 

Cables, cables and more cables! 
How to order custom-built cables. 
When to use screened cables. How to 
choose the right BA RS-232 extension 
cables for you r VDU's and how to 
connect your Apple, Commodore, or 
other micros to Qwne, Diablo, NEC 
printers. Compatible cables for 
connecting new peripherals to your 
DEC Data General, Hewlett Packard, 
IBM, Osbourne, and 
Tandy computers. 

Ufetimc Aoppies Read about lnmac 
Plus - the floppy 
with a lifetime 
guaran tee! 
Choose from 

each with a 3-year replacement 
guarantee . 

New Ideas! Dozens of exciting 
new products - many never seen in 
Europe before now - and lots of 
helpful hints on getting more from 
your computer department. 

Service and Quality - a promise 
you can rely on ! We prom ise a next 
day delivery service of our products, a 
JO.day risk-FREE bial, and a U-rnonth 
trouble-free quality replacement 
guarantee. 

Send today for you r FREE cata­
logue with no obliga tion to purchase 
- but be warned: you will want to 

buy once you have 
read the lnmac 

catalogue 
ideas book! 

I 
I 

-- 1 
I L._ _____ _J 



A microcomputer is only as useful as the software package run on il And -
until now- finding the package tailored to your needs (or your customers) hasn't 
been too easy. 

Now, Microcomputer Software Directory is here. It's the complete guide 
for buyers and sellers. helping you both identify and - just as importantly­
locate the most suitable software packages. 

We've included details of over 3,000 painstakingly edited 
business packages, as well as some of the more exciting games. 

Finding the right package 
A glan<Z at our twelve main category headings confinm 

just how oomprehensive Miaooomputer Sortv.are Directory is. 
3, I 00 software products are listed, under these Illies: Systems 
Software• Utilities• Accounting" Management Systerm-0:her 
Business & Cornrnen:ial Systems' Professional Services' Industry 
& Manufacturing" Retail & Distribution• Sdentifit" Educational• 
Govtmment• Games/Home/Hobby' Miso!llaneous" 

Each entry gives the package name, function, supplier. oost 
and also tells you >mich machines it "111 run on. 

Matching with your machine 
If you already have a machine, you'll w.inl to know about 

rompatibility. So ""'ve lnduded an index by machine make and 
model And. just 10 make life easier still ,ve also cro.ss refer 
machine type \lilh operating system 



I 

Knowing where to go 
There's Huie point In Identifying the perfe<t package unless you know 

111,ere to go for it. Our ,eparate alpha listing of supplier.; provides all the 
information you need; addresses. phone numbers. llllo to speak to, and an 

outline ol ll!lidi other packages are available from them. This se<tioo oould save 
you a few fruitless journeys. 

Pinpointing 
special needs 
Some packages may be 

tailored to the unique require· 
ments or your business or 

pro(essioo. The quick reference 
Occupatioo Index at the back of the 

book can cut your search lime to 
minutes. And ii you already know of a 

package by name, just go straight to it. 
They're all indexed by title and aaonym in 

theA·Zlndex. 
In sh011. If you want to find exactly ll!lat you're looking !or, Miaooomputer Software Directory Is exactly 

ll!lat you've been looking for. 

MICROCOMPUTER SOFTWARE DIRECTORY 
The Complete Guide for Buyers and Sellers. 

I woukl hkt to l'Cffl\'t a copy of tht Microcomputer Soft,..'Mt Diredory Ordtr by uslna: thls lonn. Ply Oft rtUipl ollrlvok:t;i 
and take ach'&nlaatoltht 1ptd&l lntroducto,y ~ of 09.9S. or quott your card numbtr Aan.10 VISIO 

Ammcan Expm.sO OinmOvbO I 
Signature Name Mycardnumber1s, ____________ _ 

PltuelndleattprtfitrrtdmttaodolpiymtftL 

I Myaddress---- -- --------­ Allffl\llil'tly order by ttltpboot 01.J2l l21l 
Please smd this <Mdtrform to Compu1ln, Publiailions Lid. Eytfyn liousc. 

L=- ::: - -- ~_1y_«_i.i,h_on_•_"°--::_-_-_--- -- --::__62,o_,_,on1_s.-._ l.ondon __ wtA_ 211_c._ -- -- -- ~ 



~ProgranCards 

~~ .~ction Card 1 of3 '----------------- ... 
A smat. but useful, program to cata~ 1 colection or rtems lnc:orporating inleresbng Kreen use 
Wntten for lhe .uthot's rec:ord collection. 11 could easily bt iklapeed . 
NB: See ProgramCard 8307CC for 1i:s1 of CBM control oodes. 

10 SJ•368i'4 S&•.:.e.064 
..:.u PO! ES1+5 ,9 PPIIH"':1' 
30 FOPT•.:'.00T04US TEP-1 F'UI Eb.l+ 1, T 
35 FORI• l TOll tlEXTl, T 
40 PRlHT":81£1'1'~~1HHHH -•-thH•H • " 
S0 PRIHP Hiit. +" 
bO PPJt.fJN•t t+ C.OLLEC f lUII +" 
70 PP.JHT' •t it +." 
80 PPJtlT .. •t l+: + • 
90 PRI HT'' ' I I+. +" 
100 PRHlP tll t.. +" 
110 PRrnr~., .. +" 
120 PPHlT"tl l+ .+ .. 
130 PRIHT"II I+ +" 
140 PRIHT"i l tHHt+htt++Hut+ " 
150 POKES1+3,2.20 
160 FORL•15TOOSTEP-1 
170 POKES1+4, L 
180 FORM• I T0300 
190 NEXTM, L 
200 POKES1+3,0 
2 10 POKES 1+4 , 15 
221 FORI •~H022 
222 PO>-ESI ,230 +1 
223 POl<ES2, 12+I 
22 4 POKES.2+ 1 , 38+ I 
22' POk.ESZ+2, 150-l 
226 POVES2+3, 174- 1+2 
227 HEXTI 

228 POKES 1 , 0 
229 POKES! +5, 24 
230 RESTORE, PR!H T" :JI IIHH COLLECT!OH" 
240 PRIHT " IIIHI " 
250 PRIHT" WPTIOH S" 
260 PRINT"--- .. 
270 PRI HT" :tl,IH! CH WAY WIL L YOUEHTER THE lHF ORMATIOll" 
280 PRIHT " IWBY THE i':l,lr !!II EAR" 
290 PRIHT " .olBY THE r~:.T!!ll ! TLE" 
300 PR!HT" W R r~;E!!II ND" 
301 FORl =22T0 0STEP- 1 
302 POKES 1 , 230+ I 
303 POKES2, 12+1 
304 POKES2+ 1 , 38+ l 
305 POKES2+2, 150-l 
306 POKES2+3, 174- a 2 
307 HEXT! 
308 POKES 1 , 0 
3 10 GETZS · I FZS=" "THEH3 10 
320 IF ZS•"T"T HEH440 
330 !F ZS•"E"T HEH530 
340 PRI NT" :I:E NTER YEAR <BETl-lEEfl 1963-19 7~ )" 
350 l HPUTYs 
360 PR!H T" :'lTHE RECORDS I N MV CULLECTIOH MADE I N"YJ " 
370 FOR!= 1 T023 
380 READAS, BS 
390 lF Yf • U THENPRI HT"<U " AS 
400 NEXT! 

HRE · 

410 PRIHT" WilP RESS ANV KEV TO!! ~E TURH TO UPTIONS!! " 
420 GETRf · IFRS •'"'T HEH420 
430 PRIHT":J " GOT0221 

Vic 20 
Commodore Basic 
Applicat10rt: Data catalogue 
AU1hor Jason -

10-35 

150-210 

221·227 

I 

301-31)7 ExpandtacrNnlOhAINewieti ............... 

30W30 TWl"ltoft tound Ind~ --
3'0-350 ..... ,... .. _ 

RNdl~ . ffyt,ar"toundbn ....... 
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.... e PR1tn" :'JIEHTER TlTl.E- "'°""'45 
"' IHPUTTI 458 FORl• 1T023 ~90 
,4'8 RERDAl, lf 
4 78 IFAt•"ZZZ"fl,£tflt l HT" ~ " U PRlMT" ;US MOT I H YOl..l()HHNH :CllLECTIOtr DOS 

""" 4i8 IF Tt -A.STHEM'RIHY-IWll"'Af PftJHY-1$ IH VOUR COL.LECTJOH"·PRHH' JT WAS 1""tl£ JH "H 
OOTO,OO 

498 t£XTI 
~ !>f!:INJ-Ul.ftE SS ~ KEV TO• ~T~ TO OPTJCt&r 500-520 
519 Ot:TR.t JFR• • ""THEH,I B 
52e PRIHY-:J" OOT0221 
536 POCESl+5 ,27 PRIHr:ir.'E•BV£ Htf>PY Rfcc.f!:11 PUWIHO! 1:1" ENtl POUSl• 4 ,8 530-535 
53' FOfU•IT0208 POCESl , 1'7 MEXll f'Cl'ESl , 8 li:ETll!H 

Bomber Card 1 of3 
832 18 1/3 

A simple but 9ddic1rve game with lix sk.il lev.ts. Set Program C&rd 8307CC for c:onlrolcodet. 

lnputlltleol!Mffl 

Affdsdata Returnsl.nifllem 
notw\d if...-chsuo:essful --

Commodore 64 
Commodore Basic 
Applocalion:0-
Auihor: ........ Clyde 

100 GOSUIHOOO 
200 GOSUB2eee GOSUB710 POt E542% , 15 
218 FORJ•I T030 
229 FORT•20TORHD< I >• 10• (9-LE V>• ,ST EP-1 
230 P0t::E1924• JH O• T, Jo(I POk.E5~•J+40 • T,5 
240 HE><TT,J 
249 R£N • NAIH LOOP • 
~ FORB•7T019 H-t..EY• I F<Jl:FMH039 O--A+40• B 
268 OETAS 
270 IFAf •" "fl,£Hu0SU"80 
2r.'i IFP££)(( 1025+0 >• 1&0THEH4000 
280 POl<Ele23+0,32 ~ £5~+0 ,6 
2'° P'OKEl02<4+0,~ POVE552%+0 ,t, 
Jee P0t<£102'•0 , 98 POl'..£5!i297+0,6 
320 tEXTA GOSUB4ee HEXTI 
330 GOSUBSOe oor021e 
399 RE" • DELETE PlAHE • ,oe POl<E1023..0,32 PWE552% ,2 
440 RETURN 
499 RE" • FJ RI HG ROUTJHE t 
,ee H-H-1 J FH< I THEI-RE TI.Jf'(H 
505 FORO-i• 2 T019 W-At 40otQ 
511!1 IFPEEK( le2 4t W) • l6eTHEHGOSUE~ 
528 •W-49 ,32 POl<E~•W , 2 
53e •W, 38 POKE~2%•W ,2 ,. . ... , ..... 

100 
200 

21().240 

A«now.,,.llendofNCt'I -Oropabomblfe,rylefton 
........ _ 



BACK ISSUES SERVICE 
1111 1111 (, \l',I'\ Hll RI'( '\( Ol 11 ( 110'\ 

HOW TO GET THEM 
All available back copteS of PCN can be ordered 
from our new Back luues Service , ui1ng the 
coupon pnn1cd here . 
For I guide to the subjects CO\·ered by Mlcropaed1a 
every week . see our MICroplCd1a h11 atx»·e. 
Send your orders to : Personal Computer News 
Back IS6Ues Service , 53.55 Fnth Street , London 
WIA2HG. 
To makt: sure or getting all your eoptts ,n future . 
why not fill in the tear-out subKnpttOll card in this ...... 
.. 

r---------- --- -- - -- -- -- - -, 
I OIIOER FORM 
I Myonelssue;o7Sp , odotionolcopios55p , pool&poddnglnctuaiYe 0...-1 
, -. p1oue odd r1 per oopy oirmoil pootage - a11ow up to i1 days I ,~ · ' 
,Namo........ . .................................. Tolopllone(day ) .. f 

1serwoc..... .............................• I 

I Town .... . . . ... . . . . ........... PootCOM..... I 
1--- · .......... -olPCN.ilouonoo1 

,- -~io ·~ -~~;;;;~O:::=:--~, 
1Vu-AmeJCIDine<s I 
I Cwdoo ............ ......... .. . .... 51gna1ure .... I 
I I 
L -- - - - - -- - - - - - - - -- - - - - .....J 
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' 

- ~tluildingwhtfebomb ..... 

710-7-iO PrintlCOfe ... for~ 

800-860 Routlneto~newtctMn 

""-
87'H80 .............. 
1~1080 RoubntlOMCupUMf-defw'ltd 11'-
2000-2090 Sob-routinek>Ntupnewga,ne ....... _ 
....,.,....., EndofOlf'l"lllrOUClneendehec:k 

forlOpletltcOtert 

.-07().,4120 Routine IOdisp&ly IOI) UW'I 
acorn end names w!Ch prompc 
fofnextgwi,e 



You may pmc:e )'Ol# Cl'der by phorwlg our te6esalel ~ on a v (0053 ) 2271/213/4 or by~.ng tt-. pom1 torm bek>w: 

Pl)'ffllll"ll:~benwllt,w'c:hlque ,poulO'Olf , ,....,. ~ cry Price 
~V-or~ 

:=:r=ordlnltQ.iklbemrldl------------ ---- -------!----! ~-­
Forcrd<:a'UP9)'1'*1 .... ~Ac:c:Na, 
~Y-No . 

Mordln9tllllAdbeNnllOT*'*"IUd, 
3 CU, Mews, By , C.,..,. C87 4kNi .. ~~.=.~~ctfaloglA -,ricii-- ......... --- ........ --.---"'9"~"-~' -.. --~'"-,,-•• -, 
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~Pl'ogr.lnC..-ds 

Definer Card 1 of 4 
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A pr~ utility for BBC progr.mmers that allOws the creation and storage o4 user-d4tfioed 
charecters. 

3e QNERROR 00 1 0 1 6" 
4 9 PROCtn1 t. 
$0 PROC•rr•11• 
4>e REPEAT 
70 l'10DEI 
80 PRCC9r1d 
% REPEAT 

100 PROC1nput 
110 UfhlL J np • •• 

!'100£51 PffOCn-
130 UNllL GY.•93 
140 l'IOOE71 • SAVE " CHARS" COO OOO 
15e GOTOIBO 
11>0 IF ERR •l7 RlM 
170 1'1[)0E7 1RCPORT1PRINTERL 
I" •FX4 . 0 
1-,e END 

2()0 II III IIIIIIIIIIIIIIIJIIIIIIIIIIII 

2 1 0 DEFPftOCltH t. 
22'0 • F)(4,I 
230 CY.• 224 
240 011"1 )( 1J.U.,• > . X21't••O,YlX lh 4 1,Y2XCh•O 
250 011'1 VaU.181 ,1 otXC81,VYY.(II) 
2he G• •" AIICOEFOH" 
270 8Cord • •"AIA2A:=.A4A~7Alllll8;.:8'38•"5" 
280 6Cord • •SCord • •"86 8788C IC2C3C4~ " 
2'9'0 SCord • &eor-d••"C7CBOJ020'3040~07' 
:SOO SCord • .,8Cord • • " D8EIE~3£4E~6£71::B' 
:uo SCord • ..-seor u • •"F I F~3FcF:i,,:-.,:-.,l'8QI" 
320 SCord • •8Cot' t:1• • "0203G·G~708HIH2" 
3-'lO 9Cord••lilCol'"d • •"H3H4H~HotHH8" 
"'40 RED• -CHR•t7~ • 1 
~50 Y£L • -C HIH1 7 •CHR • 2 
::U.0 1oM1• <HR•17•CH'( • l 
"':?OEN~ 
l90 11 11 I I I I I I I 111 I I I II~ 1 1 1 1 11 II I I I JI 

~ProgramCards 

Definer Card 2 of 4 
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311JO OEFPROC.,. r avs 
400 FORO.•I T081REAOYX1VYX4 l:<,l•YX1NEkTIX 
410 DATA5 , 8 , l l . 14 ,1 8 .21 , Z4 , 21 
4Z0 .W:X 1041VX•904 
4:W FOR I X• IT064 ... 
4~ .W:2XCIXl •Xl1;C1'U+<><1 
460 YI XUXl•YX 
410 Y2XUXl•Y1':(.(JXl+V2 
490 If. IX 1'1()0 8 0 IH[N ll"t.•X"t. • IOU1Y1.•904 LL6E. YX• Y~. 100 
4<>0 NEllTIX -·-5 10 111I1111111111111I1111111 1 11111 1 1 
529 OCFPHOCQ.-1 d 

51-0 vov.s 
540 OCOL.0, • 
5~ 0X".t•l0010V"t.•l\>01(illll."1.•ll...,lliYV"t.•I"" 
~ FORJ"t.•ll()q 
570 l'IO\,'[O.W:"t.,c;v"t.,OR~•.ov·. 
580 GV"t.•OV:C.•l l+u 
5'9'0 NOVI.GUX.O'VV"t.11)HAW(;J(J('(.,<.fw 
""" GXU', • (;Xk",.• 100 

6~ GCOl...O, l 
6,::",0 l'V,/E I 1<18, 5401 ORAWJ:0:48. 54\J a ORAWt..:48. 44l11 l*AWI 148, 4401 DRAWi 1<18, 540 
41>40 GX"l.•1401UYX•~ 
•~ GCOL.0.'Z 
MO FORIX•IT08 
41>7\J l'10\J'E48 0 (;iYX1F·f,1JNT1 J '4 
41>80 NOV(.Ull."t,,c;l441F'HJNT Hl0 t 1C,t , J'r.,11 
6'i\t Gk'.1;•6k%• 1001 C.V'.1;-t,YX· 100 
7W NI.XII'; 
,1h) VDU<I 
720 FORll.•1108 
730 PfdNTIABl!l,VYXIIX)l~O· 
740 N£1Cll"t. 
750 PRINTTA841,llf<L01,1 •( PI"••• SfAC(. 1'Af< for n• t ch.,- •ct...- 1• 
76,0 PRINTTAe4:,0.3H!lOt,1·v.1u•· 
770 PRJNllA8 (3.6, I JI VLL tl "l.HR" 1 TA813,6, l416Tf<t(C'X) 
780 ENllf'f«X: 
7% 111111111111111111111111111111111 I 

BBC Model B 
BBC Basic 
Applocaooo: Ut11rty 
Autho<APholl,ps 

30-100 

210-370 

520-740 

c:.a..--
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ORDER FORM 

T0:DepartmentEP2 
Georce Philip Services Ltd 
Amdole Road. 
Wick.L.itttehampton. 
WestSussexBN177EN 

35 EDUCATIONAL 
PROGRAMS FOR 
THE BBC MICRO 
Ian Murr ay 

Here is a selection of fully documented 
programs ranging from mathematics to 
geography , history and ee neral science to 
spelling. 

Des igned for use in schools , co lleges - all 
program s have been chec ked in a classroom 
environment - and at home, this book will 
allow you to put your BBC to work as soon as it 
is unpacked. Each program makes full use of 
the BBC micro's remarttable graphics 
capabilities and toget her th ey provide a 
useful insight into programming techniques. 

£6.95 (paperbacl<) 240pp 

Avallable thrO<J/tl a# good~ but if you 
expenence any difficulty please fi# ,n the form 
below. 

I endose my cheque/postal order for i. -- - ­
(Please make chequn/ poi~I orders 
payi1ble to Georae Philip) 

N•me-- -- ---- ---- -
Address ____ ___ ____ _ 

PCN JULY21-A.UGUSTJ , 198J 



PCN reviews the lat est contenders for space on your bookshelf. 

LEARNING 
LOGO 
ON TIE APPLE JC 

step boo k. Notonlydoesitstart 
from 1hc premise that the 
reader has yet to tum on the 
Apple, but it is written in such a 
way 1hat anybody can learn 
from it. 

-~ rC..lo'., 
IM SilN:Wr, 11111111N4 .,,Graadl 
81£5.951- 141 ..... ,. 

Mas1ering the Colour Genie ii 
aimed primarily a t the begin­
ner. and assumes no prcvioui 
knowledge of computing. The 
book introduces and OO\ers the 
use of Ba.stccomma nds 1hat arc 
available on the Colour Genie. 

The chapters progress from 
usingS1mplc s1a1emcn1s such as 
the variable ass ignment (LET), 
and the print state ment . Small 
progam s arc nicely placed w11h-

general introduction is given on 
the nature of sound, along wi1h 
some basic musical 1crmin­
ology. Example programs are 
given , and the reade r can type 
thcscintolhecomputerinonkr 
to hear the va rious tones that 
can be produced . 

Overall this is an easy book to 
read . and it 's well laid out. lbc 
information it contains should 
provide the beginner with su(fi. 
cent knowledge to be able to go 
on togreatcrthings, TJ 

Each new concept or instruc· 
tion is lavishly illus1ratcd with 
examp le scree n output. so you 
can sec what you should have 
produced whilst working 
throug h it . Amongst thi s multi· 
plicity of pictures and examples 
arc tutorial qucs1ions and exer­
cises, just to make sure you 
have a good understanding of 
each chapt er before progr cs· 
sing to t he next. :~~~~~~: i~: :;a::~':d~~ J.4M~~Ri...~w• I 

1.Nnioal..op• tllo_ N'., __ r_,_ .... ___ ., 
- 81£11 1-
250-1 

Seldom have I heard of. lei 
a lone read , an instruccion 
manuaV1u1orial that is uctl· 
lent. This one is by far and away 
thcmostins tnK1i\'C book I ha\'C 
come acros.s. 

E\'Cn a non-novke can 
1pprccia1c the amount of effort 
th at has gone int o producing a 
really down-to-earth step-by· 

Obv iously. when using this 
book you should have access to 
an Apple andavcrsionofl..ogo. 
Att0rding to the authors, I here 
arc currently only two versions 
of Logo for the App le. the 
MIT version and Appl e's own 
Applcl..ogo. There are differ· 
cnccsbc:1wccn thctwoi nopcra­
tion, but 1his book con1inually 
shows its exam rlc s for bo1h 
version i. !hereby increasing ils 
scope. I must ad mil I could go 
on and on. Suffice 1os.ay. if you 
want to learn Logo , go out and 
buy this book. NC 

and the text also explains ...,.hat 
the progr a m is doing. which 
helps the reader to understand 
how it works. 

Chapter seven gives the read­
er a nice and easy 1ntroduct1on 
on produ cing graphics on the 
Colour Genie . High rcsolu1ion 
graphics using pixels along with 
explanat ion and uamplcs of 
how to use t he plot and paint 
command arc explained in a 
ma nner t ha t shouldn' t perplex. 

Chapter nine is devoted to 
using the sound facilities that 
are available on the Geme . A 

At last! Ajoystickthat works! 
Cambr idge Computing bring you the fi rst Intelligent joystick. 
Works on 111 ex ist ing softw1re · regardless of which keys the pt"ogram 
uses . No need for speci1lly written softwut. Ft1tur es include: 

e compa tib'8 with Spectrum, ZX81, Jup iter Ace 
e 2 Independent Fire Buttons 

e a Directional Microswitched act ion 
• Plugs into edge connector 
e 1nterface comp'8te with edge connKtor 
e Atari Joystick compatible 

e Joys t ick 'Mth Interface £29.90 

Ntrnt ...................................................... . 

Address ......................................................................... . 

Please send me : r-----, 
......... .joystick, interface, and tape O £29 .90 .... l!..____J 
SpectrumO ZX810 Jupiter AceO r----, 
.......... interface and tape O £24 .00 .................... l!..____J 

~:.~::~ck~:~~.~~~-i.~~.~.~-~~················ C=:J 
SpectrumO ZXB10 Jupiter ActD r-----, 

Total includin g VAT .......... l!..____J 

(( CAMBRIDGE COMPUTING 
PCN JULY 28-AUOUSTl.1983 

Enquirin from dealers 
1re welcome, ring 

Chris Lloyd on 
0223 -522905 

.. 



OubM I kttps ) OU In louth •I th t nlhu slasts throughout IM 
cou ntry . II b: dMdtd int o ht ·o .KC:tiom i - mkroco mpu tlng and 
ust:rcroups . 

Wt publi sh a list of that-groups on a lter natt" ,--ttU. This " ttk 
UMr groups art lisltd alph abtliea lly by mac:hint and special 
lnl erffl. 

Eac h • ·tt k wt roc us on an indh idual dub or grou p ,-Uh a 

Ooseo n onehundredpeoplearriveda11he 
Cavendish ConrerenccCen tre in London"s 
West End 10 listen to Or. Adam Osborne, 
who a rrived to give a talk to members at the 
second British Osborne Users' Annua l 
Meetin g. 

1llC group officia lly started in January 
thi s year with its firJt meeting in April. 
Organise r John Anglesea s.ays they intend 
to meet quart e rly, and a ne:W'Sletter 
affec1iona te ly known as BOOGIE (Brit ish 
Osborne Owners Gro up Information Ex· 
chang e) will come ou t four times a year. 

'The next meeting will be in the form of a 
fair incorporating software demonstra­
tio ns, It should take pla ce at the National 
Libe ra l Oub in London m the Autumn ; 
said Mr. Anglesea . 

fly-on·lhe• Ytlll rtporl . This " ·tt k w·e ftatur t lht Br itbh OsborM 
Ow~Grou p. 

If ,·our associa ltOfl h i$ 50mtl h ing sped.Ill on lhe a~nda or If 
]'OU

0
l't ju.SI Slarttd I MW OM , oont ad us II Club,ttl, PtrsO,tO/ 

ComputtrNtw1, VNU, 62 Oxford Sl rttl, London W IA 2115. 
Tlw user croups lislln& Is b~ on that of tht Associa lkm of 

Comp ulu Clu~ . 

Future plans include presentations of 
part icular applicatio ns such as Wordsta r . 
Mem bers will be enco uraged 10 take their 
Osbomes alo ng: to meeti ngs and work · 
shops which Mr . Anglese a hope ~will be set 
up throughout the UK . Dr. M.. 0.-... .............. ~ ..... .,.,.. u..n· ................... 

The 300 members includes academics, 
doctors and ,ournalists . Cecil Machin, 
chairman of management consultancy 
Mach in Associa tes in Rustington , Sussex , 
said : ' I joined for the tips and advk:e - 1t's 
good to be able to ta lk to people who have 
the same kind of pr oblems .' 

for the coach, numbers for lunches , word computers ' in December 1975,onlylo find 
nmce:ssin2. etc . that no-one would publish ii - so he 

Dr . Osborne made ii clea r he doesn't pub lished it himse lf and sold the full print 
exactly bust a gut 10 keep hi s company run of 10,000co pies m three month s. 
running along smoothly. 'I'm more hkely The Osborne machine 11.self ~as 
to di e of sunstroke than a heart attack ,' he launched a t the West Coast Computer Fair 
joked.afterexplaimnghi ssi mplebusiness in Marc h 1981. 

An Osborne is even in use at the Society 
for the Protedion of Ancien t Buildings . 
One of their emplo)·ees finds the Osborne 
very useful for organising tours. numbers 

phi losop hy - ' if peop le ha,·e hea rd of a The first machine was shipped in July 

l'hi 4 tld tlll'litW 
Aconl 
CMtlliryAcerllAIDn!IJllrGfoup ,_. 
Frolt.llFrriwllOnw , Cor,,nry,0203 
513156 
INl MldwayAcornUllrGnql Mlltlll 
$1..IDM,..._ SdlOOtoniastMonaiyof 
mon11 IC 7pm 5fflll:m 119pm ~ 
llhFolllndttound .Cflllflam a.in 
Rulllr,CIOSl..lofln'1Rs,-Sctlool, 
Ol"danc:ISCrllc.ChatNtJl,K«!C, 0$34 
42111(dlyl. o&3'3™5il(.....,..,.) 
......... N#ftlJM,Grouc, Melllll 
AMC.~Road.Cn.lpul, Manc:nlsW 
8onT,-oayaaptldlool~ Jatwl 
MIIUllt. 192Ytndur1Clolt,Failhorth, 
~ .Olt414962 

Appll 
.... .-.. Systlrns U.. Group. PO b 
174, WldotdW021Nf 
8tllll4,._ U..Sll'ldl>lbblwlMtttlM 
10 w--. HouM, AlddiSlt Hil, 8rillol 
8S16Tl , onca1motlhEW1DlblG:,wsli.i. 
c,·~OMalink. lOWaringttouM,Aeocifle 
Hil, llrillOl8SISTl,0272213"417 
.............. .-.. U..Group SIM 
Pfofia, ThfGnnary , HilflrfflRoad , 
MaflOW&onom. ~.06214 
73074 

,. 

product , they'llbuy11 .' that year , after what Or. Osborne de-
Dr . Osborne explained how he wrote a scribed as 'a tremendous respon se from 

book called 'An Introduction to Micro- thecomputerpres.s' . 

er.,.... ,...,u..G,oi,pMlltlllSidlSa 
HouSl.350UPl!lfAOclllcomblROld. 
Croyoon, Ol'I MCOM MoMay of tl'IOl'ICh 
PIIIIVttnoft,eGRMelw.ws!W.,,WNI 
WdcNffl. Ktta. 01-m 5478 
UMNAppleM&.1$C~GroupOr 
Oms Elil . 22 l«IIIOII Glrdn , london 
sw, 
....... ,..,.... lk:rocempuw l.lllt Group 
Mlltst¥NYTUftdlr , 730pm a,.,,- , 

_1:.St'ffriM.IMlln!Scl'lool , Wougl'llon 
CM,tri,QllffTCll'IW't, Miloll~ 

..... 

........ U..GroupMNCsatlN 
M,IIQIGril.MltlllorNlliclb.lM,M 
Rll'CI ~ Odrl . &mqhlm, Cll'I 
IICCll'ldlndkutl~t¥NYmondlll 
730pmMilllAIICll'l. •2SnonStr-. 
WticllWtuy, Wlll:Mld&Mds 
Clrlullll AtlnU..Dull P'NC.0- , 
01-642S2l2 
IW Allrlllwll.oafGraup ....,.,.Kong 
TI. S46~ROld . HultMl3ES 
Hull7111CKM 
lNNI S... Allti t00,100 l.lllt CM» 
Alctllrdtcaw..01-3011111 
NttwlctlAtariU..GtoupK,nWW'CI, 
No,.,.ct1161t.tt 
,,... AUriComcNl*'~Mtell 
at KSC Dub, Merrion Mocat. Buell GrM. 
Ash!on, Prmon,Cll'll!Wdllwrldayof 

monflll7 3Qpm Roglr"Tly!Ot',025.J 

"'"' 

IIC 
......... . lllinlemltJonllu:Mri,,OU(l lor 
N88Ctl'IICIO h1'8'1110uf, IOOlwtey 
!Wt, c.otnbtoot, saouo,i. Ml. 02812 ..... 
ktMI .SNndan W.....or~ 
Gtlftlffl11POlb50 .StAIINIII. 
HlrltordSlwlAl.12AA 
....... 1!8CUU..GroupMillls• 
Llnldownl Comc1*r c.ntn, 5 
HolOlrft,rst Rold, BoumlmouUI on lifsl 
ll'ldlour#l~ofmonlflll 
730pm HomllnClft1,0202749112 
lrNt.'llnlll lb«Groi,pMlltlonlUt 
Slirld'toflnOIWI ...,,,.,.ll.4Hannan 
CloM, londonHW22EA. 
..... UMN 88C MICfo UMts Group 
,....IITMPrillctofW. ,37Fonune 
GnMRold,onTll!Ndmac7pm Ol"lto 
~ . Weltt.clCollot. ~ 

ofLCll'ldon,KiOdefpoftA:,11•,london 
NW37ST.01-4350109 
,,... am 88C MICfO User Group 
MNlllllloltmanlArn-. .M.lnhlnl . 
,...,.. , Cll'lllllfhursd-,otmontl'I 
DuncanCNllr,llrlatGtow , Ingot, 
,....,I.JncaslWl , 0772725713 
W-.. {MMEIUGJ l8C MICfO u.., 
Group MNts. OOfflpflhnM ld'lool , 
W'itllMIOl'IMCOnCIThurtOlyucftmonll'I• 
7 30pm DM Watts 0245"3:51127 lfllf , .. 
c.m,, 
....... Comalllll&roi,o Milllsat 
~otNonhlondon.~ , 
IIDCll'ldWlldnlsdayofmonth, ..._111111 
JofrlColinl,1574111 
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8T317NO, OSIIS03&3781 
CllltJINuM . MMtsMW.~ 
udilsCollOtOl'llastl'llutwyolinonthll 
730pll'I AilonScnofieild, 78HeslltsWl'f 
Rold. a.tllMaffl . Gklumar , 02(2 ..,,., 
Ctwyll • .lohnPooll. 6Fliltgwa,oac.., 
COM111'10Llly , Qwyd()t54t..Z 
Cn, . ,-.AlflllJ ,21SWR:OhnW'f, 
Cofbo/. ~ . 05363'442 
c:.w.r, .MIIIIIISlolllMSd'looln1 
~Collgl - 7pmOl'lblnll 
WICIMldayolmontl'IIJICIPIJi/it. Au;ull. 
°"*'*" w• Ught. 22~RoN . 
Shylcl\lll , CcMnby. Warwicklfwt 
Deftll'.Mlltll!OlltlyProNaiona!Colour 
-,oawT.o,y•7pmflobwl Wlftl , 

"""""" O..U. .lr60tfl-£.aslPtlnllCl'UG Miies 
at Ltwson Sc:hool. 9un*ylt 7pmucond 
MCIIIWtlMoncl,ts .JifflCoalil , 20 
Worc:tSW Rold, Newton Hill &wt , ....... 
o,tM. SimonKni'l'llllll,097096303 
HI ..... . MMts.6,ange"-"'dlll 
c.ntni . WooclmM Palh, ..,_. _ CM01 
Ta,tor, 101Col#'dnts A"'""' . Cranbrook. 
ltord, Es.s.a 
""'" · Or Jim Mdflynt, 27 o.omy,t 
Ctllcln , HewtonMll.<AIGlasQow,041· 
.,._ 
.............. Am . MNll1123 
Shlpplritleazt .~-f:dQe . 
~ . Ollll:Stfrlolw'olmonll 
~ -"-1 1170"-idlrlgROld , 
Fambotol.lgh,on11wi:1Wldneldly of 
month RonGNrt, 109Vot'I.Aold, 
~ .Hantl, 0252542921 
HeflMrftllirl ..... . MNtl . PnMdlnl 
MlllullAslutm , PwWIII Ln , Hilctwl. 
Ol'llastW~ofmonCII IC.,-., . 
73 MNINII w.,, StMNot. Htr1I SG1 
2HS. 04Jln792S 
IIIIUrNcl.MMIS M~Primaty 
Sdloolon~WldllWCll~CflmonUI 
M7Pll'I JolWISffilOI,, 19S,,....flold , 
~ . l(ilmarnoctKA1SRW,OS6,l 

"'""" I.JllrtrfNl . .... lllhl......_T.,.,.. 
Sc:tloollof8oyl.CtOlbf . Ollucond 
TlwrsdayolmonlflM7pm Tor,rlond, 27 
lnctRolO.I.MrJIOOIL234UE, 051-924 

""' UMN .Allfllu1ll , ll5au.iAilandfl 
......,. ,Judds:tr.c,londonWC1 , 
01-43CII02S 
UMNNdi .llrryMilll , ~of 
lluurlmStudiN , NortlllOl'IOOII 
~ . HollawlyRotd, l.onOonN7, 
01-«172711 
..,... ,-.PIIU,8rwnliftMlle, 
:;:o"~ 'llpn .Norfolkfl£3390S, 

~ GtahlftlSlundln. 22 
ffonl:SnlC.Gl.liclt'- . Nof'lflumbtl1Md 
......_,... . Sbi;flCollolonlKelld 
T'twnd,yolmonltlll.730pll'llriM 
.lonN, 538-:tlwood Awnue, Woodltr, 
ANdngRG530F, 0734661'14 
.....fMt. ~GloupMIIClll 
Chns Darwin Sctm , Jiii Ln . ..... 
Hil, ICM'lt,ontwdnlfourfllhun.day of 
monl!M7:,Qp,n Jatolwl, , 30 
8nnclRIJ Rold, Nlwtlury Pllk. lllOrO. 
EUIX,01-5171229 
s..11...._.. .Mlltl.12VORSU.. 
Stowport.-.SMffiOl'lllltThutldl)'CII 
monfl MJ Meml'!lll'IM-..addr-.. 
...........,. ,57Qoilgl!KIIRold , 
Kldtorow.~Trn . 
T ......... GSq&llbo, lOITtdOlngton 
Par11Roid, Ttddlnglatl, MICIIIINx, Ol-tn ,,.. 
Walld.MMts Ol'INCDNMonolJ'ol 
monll5-l'MflRlblglilti , t/OlnlilllMol 
Gromry Dllt. G,ange Ln , l..llchmOrt 
Hull , Wltlord,Hlfts. 01-779714 1 
CommodortPfl 
..... . Wtsellncaslw1P.:U.. 
QI.II> Meets11AmoNSctm ,lllldq,oolon 
1htftfd~olmont110.Jowlll,1 17 
VlclorilROld, Elltlhorl*:ln,Bllctipod 

"'"' S....UMn., ..... AlllcllliM. 

~ Plgrila, 42 Compton"'*· 
BrigtDIINISAN 
r.tu..arw,enwi., .llicnlnS0,,.., 33 
Pwfllfflflold, Hlld,Cmllfr 
P'II: Uurs U.UINI .... . Or CMl 
Snlill, Dlpltlmn ol Phplology . CM.I 
BIDNIICDl9 . C..-HitRold, 
l.onOonW87AH 
Ul'91U...CIN .31SOE1111Dnllotd, 

__ ,... 
N UMnarw, . Mlllllllbtllondon 
Pl:tJ'BarryMiltl, 01-«172711 
htU..Qli . M.atp • GIMltd .118 
uigh Rold, Slougll WMtrill (stall , 07Sl 
74111 
......... NUUrll,Nf . S7Cb,,gh 
:,::;..Killllofow , Sklu-on-Tnnt, 

Commodore Vie 
....., .Jom1ng111m, nA1c1ms:tr.c. -·­'--- - YICUllr'IGloup MIIISOl'I ...... ,...,.111~· 
PdytllCMIColNotllUll'lekln, Cotnmul'llt'f 

"""""'°"-Ntrttlk. J .. . 78Nc:IIAoid.CrOIMf. 
Notfolk.02'13512&ii _,.,. 
cawnaa.. Compucolour UUr1 Stoup 
l.M . ..... CommunityCtntrt, 
CMfwmhrtYIIIQIIWICl1...- Plill' 
HifMl', 11~H,,pendiltl . 
~.05127Ml72 

CPIM 
lrtm c, ,. Uurs "-" · .... monw, In 
Oullliflwt10oug-.. . GatdnefHol.lM, 
9*bricl0t.Dut*l, .Ot.Mt ... 11 
UI CMI U...GMJ . LN11¥.spc:.,, 11 
SI.JI SU. , London EC2M 200, 01-247 ... , 
COSMAC 
COUIAC IJlffl lirllf . ..._ 
Cunninglllm, 7HlfrowdlnCollrt, 

HIJrowdlnRold, luton.ldotOSIWt, 

""""""' 
OltftllEIIOi,,.oot 
Oltlltlf ... lll.lwlledltr .Thl 
SICNcaty. ,0 Bol 5.3. Rumg. IIRllwl . 

""''""' 

-.......... (CM:llionZXI0,11LIMr 
Gtoup EncDlllon, HigrloatllSc:ftool, 
............... ___ _ 
a,uos 
....... MUSENatiONlbodyfot 
co-OIClinaclng~ lntchoolt, coltQII 
LomiM 9oyt,e. MUSE lnomYtion Ofhc:t. 
W.....Co19 , W....,Par11Rold, 
~ .021- 4713723 
Miii . Comp,JltfEducaliOl'ISIX:ellyO, 
kwndOainnuid~ . 7StKM'II 
Pa,t.Kilmlcul , lllac:bock,Co DuCllil 
MiMIML EducllianllLlllrlGrOUII 
OftshootolNlllonllms-«IUMr16'oup 
DMRllcfler", HlrMITIKftlf, a..constilld 
Rrstnl MlddllSc:tlool,8uccnsfllN 
Aoad, Sclullll,Mlcklltla. 
~. MlnlMCI~ 
LINl1111Educlbonlillionral~ 
RTl'lp , '8Ct\ldcoltW'f , Cltlhm, 
8tomtf,M .~NIOJT ..... 
FdUurs .... . Offl:IHulblnd ,2 
Go,1'A:WIRotd, lklnlllolN, Poolt, Ocws« 
8H121NW, 0202764724 
,.. ........... Ul..Mllll•Aoolll 
a , Soufllri~Ol'llf'll linl 
Tilurtdlrolmotllfl KGoldlHlonison.15 
StMnMaftlm . ~COW'I 
PIICI, LonOonWISCfi. 01·'373:231 

REACHES THE CUSTOMERS 
OTHER MICRO MAGAZINES 

CANNOT REACH 
CALL: NIC JONES 

AND HIS TEAM 
ON: 

01-323 3211 
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...... 
,....U..8Mli .~Btown . 
,2, El'IOIQL.ane. HI.IIHU&8AG 

fX ...... 
n.-., u.m AIMdllM. M.u ffn::11, 
31~ . Gr.- M~ . 
~HPllOLP 

GtflHIGQlsb 
....., .............. c..,..- ....... 
= iAMl'w)nJClmp,01-3137054 

CtlMrGMIIUWGrOi.ll)o.taillOf 
~-PatOoollan. 
~ .~(OI02)Z7'711 

l11tlMD$ 
Ull lml IIOI Utffl c:n.,. LNU +bird, 
c/oSPACE . TheOldCoKIIHoust, 
CaurtAow, IJplor'H:ln-SMr,WO!'cmllr 
WIIIIINS 

hilel Wlo S10G 
--.wi. 11NU1er11ifwf .DM 
W91M', 41 Oon A'l'll'IUI, Horth 
~ .UnoolnLN58UI 

J111111t,Au 
.-.,AetUMtsa., . JoMJik:,i/ol 
AIIMoft. l8Gtot9'StrW1.BrighlonlN2 

"" 
llll tttl 
__. llddtridN TYC..Cinlrll . 
Warmglon62Z15N 4pm 

Mttlkal 
O.U. .Pm'lll'yttul!IIClltGtou,> Dr 
Alls.lMMilcolm.1k11161'1~ 
___ ... _.,....._ 
8*rloftl. OunlMl.03856'212 
LINN. Medical Micto UMtJ Gtol.lp 
Mtdlcoffl, 1·2~Street.LondonW1 
llliMHIL JRS.«)~,rld 

labotnwy Uws °' Rot.nson, Thi 
ResloentJ",NorthwldlPM.__ ............... 
N1scom 
lllrtaMte .Nasc:omlhlfflllV*tllNr 
GroupMNts•Ffogm(WIHottl.WNSOI', 
on Thundly ~ Som Mib 
Rothlty ,37EIIOnWdftold . EtonWd. 
W'!ndsof. BIRslwt . WindsOf 5610S 
........ Jlatce.Uttf ..... ...... 
·~SoQIIQub, GtWMltSU. . 
BwlYWIONfflontNi.t~otmonlh. 
8prnM,,1111~ . 021-7« 3093 
.... rulilu,I ..... . ~ 
Ctn.a:>Oakfieldr.orn.. si,c.no,.Rold, 
Amlfwm .~HP6SEO 
.......,.....MISCMUltt'""' .YIIII• 
MonaHoW, StJwnllSttlM , lt,,erpool, on 
lflllntWednadlyOfmonfl , 7 30pm Mr 
TSunt,051 ·S26S251 

Nnllra l11 
WtultN ~ NtwOrWI UMJ 
GrOUPN'lflOll\'HoclQe.15SUoM'I 
Co,urt, Watfielcl WF1 2RY 

Olllo 
!»le klemllc UUf S-, . Tom Gfwls, 
1111 W.. EM, Slrtill, SomlrMt, 0451 
45359 

oa, 
Orte OwNfl Ii,..,. Paul Kaitman, 3 CM, 
Mlwl,H y. ~ 

....... 

.... OUtfN Owltn. .... J 
Anolt*. Rat 19, Rowan HouM, M,tton 
Aold.~ . klNIIQhanl8202,!A 

OSI 
OSI Ul User BrN, . Rdllnl Din. 12 
~Rold .LondonSW11SOS 

Pase.al 
l'NCal UUf C.., . Ndt lt:qm , PO b: 
52, Pwww, MiddllsDKA53R 

POP 
~ .POPIUs«~NiOII 
OuM. llClfflPIOI\Aold, WidnWElld, 

..,.. ___ _ _ 
""" ......... . POP11U..GIOI.IP Pt11 
twril ,l lt~Wr, , Ponlrik , 
HtftlotdslWt EN6 508. 0707 S2091 

Pilot 
Ull'INIUMJ ..... . AIIC.WOOd. Wiml 
GrllmlMSc:hoatklrBoys,Cinu lMII, 
Bllwlgton, Wml, MltslyslCIILG33ACI ...... , 
ACC NllleMl l'rnl .. c-.Mtt . 
ActmnatrllllOubSoollOO~on 
Pr.slll)lluc,ertStNII .StJofWl's Coltfe , 
Oxford0Xt3JP 

Rt sttrdl MadllllH 
........ .llaurdlMlctwmllOZ 
Pnlr'Smdh . ~Educlllonal 
~Clntrt ,Clmp~T_,., 
Ctntrt,Stntfofdfl0ad,8imwlgtlaffll11 

'"' ~S,. . WtMMidllndRMLUltr 
Gtouo Spenc:t,inpone,CI059Awnut 
Aoao. l.MrlwlglonSc,I 
ittwc.ede . NERMl380ZUSlrGfouo 
MtltS monlhly. Mlcn).Blctrona 
EduclbOnCM!rlottlltPoftltctncColdt 
lMIIClmc,us MrHatritlclorMr~ 
tomoiner Unit. Nor1humbnnd Mdiricl 
Htwclstlt~.0&32329002 
OlfilN . Fltlurcfl t.uclWW Hatlonll USlr 
GroupRMl. MilSttelc.Osnly,Cbdorcl 
OX2 08W. 0865 2498M 
Cldtnl. ~Macl'llnNUdHIIIOnll 
UMrGtoup MOAshtt . POb:75.0n:wd 
ox•1EV 
SUr,MZIO 
........, lnllrnltlOnalSMpUNn 
GrouoGnNIIIICnlghl:, c,o~ 
~ . 108~P&lcl . 
Abnlietl , 02246:m21 
Eutl. 5111,pMZllOKUSlrGn,uJIJol 
Strtlc,160Murs!OIM . ~. 
Euu Ml l11PE 
l .... . 5111,p PC1211 UNn Cl.lb 
JDnllNn ~ - 281 UOQila Ln . 
LMCbLS173AO 
IMtt&tl .ShlrpMZIOOW.Cl.lb Till 
Powtl , Con\CIUltfc.ntt,. YIQWCollegil, 
Yto'l'I, Somttwl 8"21 W 

s1.111, 
.,....._ .ZXUSersG,oupJ~ 
Jrw, 1'5 GodwlnRold, HcM, "911Dn 
... .,...._., .SllldwZXC,ompulirCl.CIKIII 
Knlght, 02INl5111 
t.eldltAtt SlncW"USlrGtOUCl!Mtts 
lortnlgNfy fllcnlrdl.Bn, 102Ptttyoalt 
Ao.acl,C....... &Nx 
c.ar. .ZXCMI MetesontutSl,nij.,yoi 
monlh, Zpm MiM ..... 5'~'*t. 

Remember 

12 

I.et u, ~no" about )Ourmicrocluboru...,rgroup 
,o \\f can be~ure the informal ion printed here is 
up lo date. Drop a card lo Wendie Pear<;on, 
1.i,ling, Editor, al Ptrso11a/Computer.\'.,,,·s , 62 
(hford Street. London WIA 2HG, orghe her a 
ca ll on 01-636 6890. 

G,MOl)tD'Wn,Carddl, 0222371732 
~ -ZX Mlltl•anmo..tHolll , 
Darwonc ensc.c, Edir«liu,vtl, on s«:ond 
nlblrlllWtdnlldlysMrYmonltl, 
730pmJoflnP*'- , 56 ....... 
DrM, EOrilul';tl. 031-te13113 
lilalftw .ZXIQ.11U--Group lat!Wltt . 
IOGl'IMWOOCIAotcl,C&lfbton,Glas90W, 
041..&3112'1 
u..r,.tl .ZX~CIIJl>MtMS•ZX 
Computt,Ctnlrt,17SwetCll'IIISC,...., 
Uverpool,on~ .e30pmKtifa 
Att;trtt, 051-Ztci•t50 
......_ N'90NIIZXU.Oub r111 
Har1nll. lntertla . 4'-4,t[artJCou,t , 
'-'""'WI 
......._ Sindw USlr Group MNll II 
PdjNdn:otNOl'fllondon , Roolll2-5 
lOW11'8ka Monmy,6 30pm lrw,,g 
8'nl,Pot,1tdncdNorttllondon , 
HolowlyRold,Lonoon 
D.,.._C- .OIINnlt,6.1!0nglllr 
Cracn. S,wlly , Long Enwl. Nolbnglllm 
HG1030A 
~ .ZXIONlbonllSoftwwt 
Asloaltlol'l15Woodand1Aoad. 
Womboume, SUliorOIIWt WV5 OJZ 
s.lltA.. ZXNN•RllioUstrGroup 
PN Htwsnlan. 3 AtclHoustlMN. 
Ult,-,n, $doll . SAEtutnllll Ho 
llllpllontnqwill 
s.rn , .GlildlordZXIIW1USersGrouc, 
Mlltsfncllt'IAllond,54fltffllfflRolll , 
GuM:wf. ~GU2Sf'E,CM8362035 
s.r., . ZQ0.11 u.., Qub DMI flipn, 
POb19 . ~Thlnm. 

"""""""' WHl .... 1.Has.socbZXMaoUMt 
CtJb PauflOnQ.Z5RrltteWay, 
~ . Wtl!Suu.u. 

$11111 
S..Uur ..... Rl'/0~.SlriusU. 
Qub, TheMJCIOS}'StMnlc.itn. EnMrPnU 
ttouM, 7-71GordonStrw:, l.UIIDll,0512 
412215 

IIJX 
MDS,.Wlmred&fNf, . fl'll l llfflll' , 
6.1Mi1111Rold, LondonEl1.tHl.01·S51 ,.., -· .. l.NiNI . SoftwarlGroup ....... 
~dHotffllondon . Room2-3 
Towtrblocklhufsdlr,6pm M.iUOuc*• 
~dHotffllondon , Halowiy, ._ ., 
O..,, .ProQrll'llottlltMonthQub Mt 
Durrani, 55 St Thomas Strw:, Oxton! OX.1 
1JG,OISS250333 -°"""'~~a. . 
~mltbnglCollnMn,32 
Wa:t,yn Awnr.11, ftnnlP/, nu, l.Mtf)OOI 
L37W,010*tn131 
...,..., ,E»oySora,.-U..,GroupAttft 
Mlnhal , 4'A111M19riOOtAo.acl, Wo6q. 
Surrw,GU214HT 

S11rtMPHI --­UW. .... . UKA!pllHouse, 7111floOf, 
~ .MlndllslsM22.5AG 

T1....,tnc 
...... . Tlllgllll'ltU.SGroup Bob&r.M, 
11brtboroug110rtlrl, Wo111,A\llll'l,OlkM 
21315 
lrtlW . T~Homlbrlw ACoales. 3:5 
MoQ9StrNl, SCW.tlvrDf'II . ._. 8S2 .... 
THH lllsfnffltRb 
Lffa . TI99,4AU..,Group Mtetsll30 
GlptonWOOdfload, l.Msl.Monl!lyl 
7fll'IIY°"'°"" .0532.t01Q 
.._......, , TIU.Group TGnffiww , 
21~S-..l.OflOIIOhl , -.......... . TISKIOOUltl'GroupQm 
Cldogill , DtJ,a,tmtnldCompulll" 
Salncl , Urwtnltyo1Mn:MIMl' Ml3 

"' 

T-
T ..... U..&,Nf . NiQIISlridl, lllnllffl 
lld.12Cll..,.iSttNl,LondOn NW1, 
01-Wl137 

TRS-to 
..,....__ NalionllTRS-IOU.Group 
MNllt!Adlm&EwPllb, 1:llfloor, 
lnOlor1I ser., 8lmwlgnlm on last Friclly 
olmonll,MlCNIIGltltlon&.1Mtwser..t. 
Clslll'lkomw!c:tl.~838W , 
021,1472290 
Qe._.,. _TAS-eOU..GroupM.ICIINI: 
.... _,, ___ _ 
- ·-o.ri.. . Nofll East TRWOU.. 6toup 
MtttltlllfftoflNlionlldwloloVYCnn , 
Glltlhudonh1fwd~d 
mon'dl. 7pm JOlm ,I EtlricllltffXI, 
MorlflG"'5helld,CounryDumlm 
~ .SalaJSIITflS..IOandC... 
US.Group MlltlllMINIOl'IHoust 
Holll, Millon Rold, stCOnd Thmdlrl d 
ll'IOIIII DIE*Mldll , 3W.......hR 
Crtlcenl.Edintugh EHll10X, 031·229 

""' ldlllwi,llt. TRS-IOl.ls«Qub Mttb;tll 
londonttolll,RyOlonlastm:llyM 
mono. 130pm StanCOllllon,0903 

'""' S... TRS-IOUMrGroupAlanAeid.22 
WOOOfY$Aoad,RalnNffl, Klnl.Ol!3( 
317012 
...-. NorttrWISl:TRS-IOIJllrGroup 
Melalllw1DnAINICUl , Batm 
.Wodl'Dffll, lrlMl,l'lllfMIIICNAIJOlllat 
Wecin.dlyailfflOl'ltll , tpm Sub"°"" 
mNll II Cn,wn Holll, lla1rilfS sn.c. 
onllrStn:11fwdMondly'otmon111Mlf'ffl 
FfriJin . 40Cowtlt&,Wlllloughton , 
lklffon, LancaslW• 
~ .t.:OOSPUJSU..Group ,_. 
TOOCPlil, 101SwantldtRoacl. L.MtPOOI 
L141NL 051·2209733 
l.JfflJittl .~TRS-eGIWlo 
61,NU.,Group MtetsMCOfldlhlnday 
dll'IOllll 715pm Pwlill'Tooehil, 101 
h...i.Aoad,UWrll()Otl1 4 1M.. 051-
2200733 
LMita, SW. TRS-IO USlr Group Ron 
EvtnttonOl-38'212'3 
llffltyslM .TAS-eOus«GroupN 
Rusnton,12'3Rougf'rwooc1Dri¥1. 
Nonlwloocl,Kiftir, MntyllcM 
llilllllltyNl: .Nabof'llllTR5-80ltlCIC... 
use,Group ._,_ , 24 0ldcwGSUtll, ------.- . TRWO GlfN Group MNls II 
CtntnlC.ommonRoolll.ThtRm:tlncy, 
Nor1t'twld.PwllHolplllonlntS...U,d 
moMh Or Inc* Roonlon, c.nrn, Room, 
ThtRtN&llncy, Nof'ltlwid'IPait~ 
......._ TRS-IOllllf~MNII• 
Wflffi'f(IPIR:CotrvnlntyCtnlnon 
llltrMtThundlyr;117pm NeiGnflilN, 
oe:seeme 
........._ Ea1 Mdlnds lRUO t.lMr 
Gtoup M.Ml:ollllo . 15lql)W; 
Awnut.RdlPait . ~NG$58U , 
OII021517S3 
CtlwGfflt 
........ c.... Ge.I u.... "- · Matt 
llcluc . .. Hignt:lut)oA...,.., _ ...... 
ucso 
NNe&..lX:SO~UstrsSocilty..lol'ln 
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Thts six~ gl.lde lisu as many of the micros on the mar11:et lor undet 
£12,000 as PQ$Slble . In O.tabuicl you1 find all IN specifications tot the 
mac::tw'ICtS, 9dd-ons and software necesse,,y to make your buyw,g decisions 

PCN keeps you up to date in lhree-week cyctes, starting wtth hardware. 
then peripherals Ind Jnaly toftware 

PRICE $peoficab0ns: listed tor each machine lndlcatewhal you i;>et for the 
beSIC price quoted , which indodes VAT 
PROCESSOR TYPE amicroproces50fis theheartofthecor,,p..1ter TheZ80 
and 6502 are popular 8·bi1 chips The 8088 and 68000 Ire common 1 &-bit 
dllps . If a mactune he.s an 8·brt and a 1 &-bi1 procHSOf we have ltsted the 
16-brt ont-, Cust means custom-built 
SPEED IN MHl Spefld ol the dodt used to drive the microprocessor , 
mea.SUfed in MegaHertz (million cycles pee second). 
STANDARD RAM Amount ol main memory used on the system. The 
capaoty is expressed in klk>bytes 
MAX RAM normally at extra coat Amount ol memory to whc:h the system 
can~ expended 
MAX CHARACTERS cO,umns x tines The number ol characters that can 
~ cksplayed across the aaeen and lhe numb« at lines clown 

PRICE GUIDE 

METHOD (at extra cost> This ll"ldicates the way the computer cksplays 
intormation Mon its own means !hat a monitor is lf'lciuded in the basic price 
T'I indicates that you can ptug the computer ll'IIO a tM9Y1$10n set (M+) 
indicates thal the monitor costs extt• LCD • LJqulc:I crystal display 
COLOURCAPABIUTY lellsyouwhetherthemact11necangrveeolol.lratthe 
beSICpric:equoled 
MAX DOT RESOLUTION g,.'ff the fflUW'nUffl l'IUfflber ot p()W'IIS aeroas the 
ICl'Mn by lhe number of Points down the screen lhal are available for 11"-KEYBOARD This leis you the type of keyboard that comes with the 
mectune W • WOfd proceu,ng , C • calculator and T • touc::h,.MnSlbve 
No OF FUNCTION KEYS rtlers '° the numoer of k-vs, that can be used for 
different ,obs by different programs. 
NUMERIC PAD indicates whether the machine has a separatecak:ulator· 
siyi. g,oup ol l'IUfflber keys to enter data QUICkty 
INTERFACES BUILT -tN shows the number of standard connecll0fl$ bulh 
inlO the mac:tw,e 
CASSETTE FACIUTY gr.,es a yes ot no as 10 whetherot not lhemac:tvne 
can use a ~e to Slot• data . 

..,_zxa, "" 
,_,.,,, , ... Toehlt»T·IOO £1.900 H'SenN 100. 120 '""'' DMSFo, 

CN,,OP8100 "" 
.....,,...,_ 

'"' "°"'M23 [1.932 .... ..,,.. '2.3'0 E.IU 
TRS-IOPCI "" C,o,rwnodore4016 "" ........ [1 .9119 TIPKM eomp.., "'·'"" Z.....a,zat..1 
SN,pP<::1251 [I() RNNr'Ct1 Maaw. 490Z ...., Trlll'IIIKBC2 £1 .949 IBMPC '2-302 MotwoeECMOO ........ [9() DAIPC - -"" '"'"' X.O x 820Model II £2.415 "'-"""" 
"-""""" [9() 

_ .. ,,,. Tr.,_TNKM £1(183 t':l;:""'3000 "'"" T-**9ECIO -- [9() """'"-•""' "" =~ [1 ."5 '2472 -· -- "' ... 75C ..., £1995 ClnonCX·l '2.000 "'°"*""'-· Com,>5 rno .....,,..,..,, £000 TandyTRS-«IMoclelH [1 .999 Aclltl'Alpt\M'onicP2U C2.52 .. DECPC325 
T .-w:i,, TRS-80 PocMc 2 C 130 

_ ... 
"'n -- £2.012 IOTed'IIQne '2 .'30 0-,,000 

0nc , £13995 "°"'""""'8032 [1 129 """"'"""' £2019 '"'''™ £2.571 ·-"""""""" ""' Commodore 710 £1.144 LSIM3 '2 .004 -- £2,517 C..OT .... Top.925 

""""" ""' - £1144 Heywood9000~£2 .064 Cenor,AS100 '2'33 ITT3030 -·· mo [1150 HaowliMoclel110 £2 .070 "'"' Morvo.OCll10 

CAPACITYPERDISKANODISKSIZE lellsyouhowmanydtsk.drivescome 
with lhemac:hlne , and the amount of data in ktk>bytes (K) ot megabytes (Mb) 
Chat can be stored on eact, drive . Thefe are two 11zn for disks, 5 '/••or 8", and 
.,.., can be ftoopy (F) O< lwd (H). 
OPERATING SYSTEM grvM the program that 10ob •tter the g9r*al 
rurnng ol • cor,,p..1ter 
LANGUAGES INC IS• column which lists the progr~ \anguagn INI 
come with the machine 11 lhe basic price 
OntER LANGUAGES AVAILABLE indicaln whether ot not OCher 
programming iangu.,ges •r• availab'e for the machine 
DISTRIBUTOR To find which company distributn the machine refer IO !he 
distribulot table from 1he code ltsted in this ootumn. The \abte ii at the end of 
the IIS!lngs, and gwes the distri)uto(s name and te-lephone number 

Al delails given are the Let4m ,v,it.b'e We ask dtstribulot1 to let us know as 
soon u mach,ne specifications change ,o 0.tabasics can be kept nght up lo 
date Ths guide hu been mebeulously researched and the information 
collected from indtvidoal dd~ listed 

£2.87$ DECPC350 [385() ~=20().250 1::$497 

"'·"° v""'' '3"2 , .... 
£2.978 ._ .. [4019 Compuco,pU5 .. 100 

"'·"° ~:;, [:4190 wo,1100 ,u .. 
[3000 £4197 ............ , ...... 
0000 T.-w:i,,TAS-80Moclel16 £4199 PMclllMod Maoengn [7,003 

!15, =~~.ModeUO{:i o.t,lo3000 £7.250 
Onyx5001 MU £7,9()7 -· ... 206 

£3003 T~Ts-eozH £4.533 -- "'""' £3000 c:our.yeom1erwc1000 t4.5"42 Aio9156,10 Ci.831 
£3 ,C)5 ~=,,: ~:= :l:- "'m 
£3 "" 

£10,350 
£3 ,., OomemcaS)'Mlffl3 CS.170 -·· t10490 c-- ''" 

F14111UFMI 
~M9C1000 [1195 -- £2134 

AeeMrcl'IMactionM380Z £2 1'7 

CP1109 
Seed $ylllm 19 "'"" HPSenN200MQOtj 16A £3.211 MooF,....1000 £5.17S - [11442 

OilerS.0.1 0.21, Fo,u,e3216Syslem2 C:5.204 "°"'""""'""''° "70 -"" t,.250 ,-,ooo £2.&45 
9*J)PC1500 "70 Tancl)oTRs-«lModillllll £1299 .............. [2150 '"""'° £2 .. 6'5 Sanv• £3.21' z...., £5,t()() 
Soo!MS mo C,o,rwnodore8()96 £1.37• FUMeCornp,.lle,sFX·20 £2 1.56 ~BoNMoclelA £2. ... '""' £3.21' HaowliMoclel2110 £5.400 

"'-" £200 ..... ..., [1 '37 Co,n-,Coinmunic.io, £2 190 -- "''°' 
.... ..,., t3 .2n - M200 £5,"'2 

fa'!s'Cc-£22> NECPCOOOO ""' M#tf~P2 £2 .197 

__ .. 
"''"' ~RS1ao £3.306 Alml001S £5003 

"'"' ~~~:: CounlryCom'tiefSC3000 £2.2,2 ...... '2.702 CollurnblePC1ec:x>1 £3,302 ~wy>Fe5 CS.744 

• '"" l«<nilron K2000E £2 .2,2 _.,, £2.700 llr.i'~ £3.392 CS,744 
MulblitctlMPSII £290 ...... £ '.~ \ RewBledc em 3205 £2,2'2 OECRainbow 100 £2,714 £3.392 Mwr'!ChipM9900 t:5,750 
B8CMICfoModelA £200 °""'""'' [1.58 1 --- £2.2,2 ICLPCMoclel10 "'·"' .... £3400 SWT«:ti Proo..ldaS0'9 ts.750 

AIIREYIAllOhS °""'' £200 ~"'''' [1599 Toel'll»T ·200 £22•2 Milbri.SX 10 '2.7" ~AMT100 t3 .,so BASF7100 £$.OCl5 

""""" £30() ,-'1:., £1.610 ™""' £2.2,2 ""'"""'°" £2.7" .....,..,000 C:3'50 ~ ts .137 .. APL -· £327 ''"' -SM3000 '2 .204 ...... , £2,75,4 Ctomema,SytMm 2 t3 .6eo [5&42 ........... 
"""' £330 _,oo ( I 683 CAI.PC '2 .204 Vidor9000 £2.75,4 Dlgilal~3 t:3,576 ...... ,., £$0()5 B,Bls,c 

°"""""""'"' £34' C,o,rwnodoreS,Pf Pet9000[ I . 719 NorYaSwttorlzon £2,.. Norf'ISlarM>lll'ltaige ""' ~1Cornpuwr012 0.674 -IV £$."2 c.~ ...,_, .. £300 =~.., £1 .719 s.r,,oMBC1250 £2.204 .._.Ill '2.100 T....,._TS1602.C £:3.714 IClPCMoclel32 £6.037 Cm Comal B8C Mqo Medel 8 £300 [1120 CoouMnC2 £2,300 --- £2.117 -- £3.10S ,-..ew.-Computer £6.037 
Oola<Moo- ,..,, ~9 rit0..... £1 .&40 s=: £2,300 -SM4000 £2.042 """"' ...... £310S ~~· £6.210 fr'°"" 

""""' , ... Globe 101 [1.950 '2 .300 LogaVTSVilNN £2.863 ·-JOOOOM £3.1'9S =:ooo ::~ Fnfortrat1 
Epeon HX20 £'72 ........ £1897 '2380 ~,c:.omo..-011t2.eee -- £310S P,Pascai 
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2)(320K5' ,F CP M .. TI £327-•l(lf·MOf-
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tt .ns '8000 • .... 120>c30 M 7'12)(380 W . ' ' 3 bNOKSV.F ..... .. l ...,,. _ -· Cl,003 Z80 . ... .,,,. M • 240x100 W 23 . ' . .. 2x396K5 11.F CPM SI 5'ilnd9tdCP M +ar,ipt,a _,. 
£5.105 Z80 . .,,. .,,,. M e 240x1CIO W 23 . ' ' 3 Ix 10Ml6Y.tt+1x7445\.'.F CP M, MPM s, ---........ mo ...,. ,,. ... 41))(24 T• e 320x192 T 3 7 • - .. .. a.n.c:iompu.r,Bacu:tre ..... .,. £300 .... .. - ol()K2' TY(M-+) • 320X192 W 3 7 • • - .. .. v ....... - ... 

8eJ°*ie AMT 100 c.,so - . ... .... 10x2, T,M w • . ' ' '3 2<!IOOKIF CPM 8oCo .. UplOb.irUMrl 
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02147.S 346' 1f,cr 6pm ucq,t on ,,......,.. 
.C orw:MODthold.l.2/VIIRMll:1i6UC• 
boatd Excclltnt cendi!M>II 085. DKk 
inlcrflcc W. BBC <iK mMl..al and 
ltlililteSWView £0 . ADla.unandak' , 
O!!il.«,4 6.168. 
Wk 2t I UK, t.hrec llol moclw:rbollrd, 
Audiotcnk f ortllicanrqc , £110 Tel 
B«de:,7 1"4naftc:r,SpmotWtc. ktndl 
lll ... lwi•dlMldnval,Ot,o,: EptOII 
printer, inlc:rfa« card. 2'ditb.JOO 
~ : ditttoolk1t · Word Pro,Zc:• 
MMyc .it .-. . U,OOII0 . 0 .J. Nc:cd,92 
E..tl\lnt Roed. CroftOII Park, Londori 
se,. 

The 0¥efWhelminc response to PCN'1 Billboard 
senice is c.usinc delay in publicmon of some 
advertisements. To solve this cn,wlnc bacldoc 
and to ccwer some of the publication costs we 
are now chal'linc £1.50 for each ad. Eve,y form 
receiYed at PCN'1 offices, 62 Oxford Street, 
london WlA 2HG, must be accompanied by a 
postal order or cheque for £1.50 made payable 
to VNU Business Publicmons. 

Mlft .-0032K,410rccordc:r.joyltic:t, 
LOwonh oflOl!:·orc int'MllfllNecro­
ftWICCr . SubCorntnaJKlcr ,Star ltaidcn , 
Z.Uori,AllroOlaw:,llfflill t ,050. Td : .......... 
.Cl , t,1ll nl0ftthsold, l 2.0Sphllboob 
and Ammsoft Sllappa. Momttn. 
MCieon . Odencler . Arcldiull . Rodi.Cl 
RMd CIC 090 Ol'IO. Tel : Dc,t,y 0382 
6121f17af1cr .. 
a.,IIZIM. 12fflOllthlold. imfflaadalt 
conditiOII, pNI owcr £100 wonb tofi. 
watt,worth£600- • .c:up1£4500l'IO. 
Td:Dcrb)'Ol326721P7allcr~ . 
TMt4 A pcnfntftd wanttd, IO 1...-op 
proaram1- ud tips. xMI envdope co.,. 
tllllift& yo11r propam IO Paul Midsky, 7 
Carnq1oll Sired , Blnllky , ffl 2SP. 
T d : (0'226), J0,16, 
t M Y,: 20 +ON c:atwttc + ) K Suptt 
Upandie1plw6cartndp::s.o.-cr20 
cas.cttct. five: boob. uodkn t COftdi.. 
1J011 . .... tuetlHJ rcq1,11rc,OOO(OIII)), Tel: 
0 1·788115) 1fln"'"'1 
.... Ml)' tapndcd, BBC ROM r,ucd 
books, tofl:ware lcldl £110. Tel. (O'ilO 
4U) Jla, 4 Dcrwc111 Oow, EMqtar1, 
YorkV°' 5A W, 
._. AIOIII 12K RAM 12K ROM , 
compleUwltb PSU, lelr:k, m.1nWII, lwo 
books, IOftwlre, MWlltlttn £115 omo. 
Tel : 02&l2 169J8C'Vfflnp 
CIM-1'8K,twomonthtold,folll'p- • 
1wobootlandtwoC1MCt1eltld.Barpin 
!130 Td : 01·"'489'1e~lllftlS ­
......_. OntronlCl 7J9.2 quably pnmn . 
sun ..- ODmp111<:n. mdudcs BBC-B 
,c:rn,n dump. word proc:cw,r. lip(' , 
boud witb ...,.., , 1fflffllC.'lu.llC QIIO . 
Ttl : Ol·ffi9102evtl'linp"wtt k:end5. 
llcn i,o-~r thttc dllnod IOUlld ldd-oa 
Wllhlfflpld'1tt,spt1 kCJlnd,oyAict 
pomforZX-Spectnim £U . F'1Vtrontof 
Sffldlir pruner paper £6. Td: Ether .,,.. 

AcwMlft ban: , Cowm:lo,,.• 10 Doom 
c:anndcc l"11tlor 1""°flb othcr 
Ac:onuoft pn,pwns SpcOlil duh can 
br: arranacd . Td : (0272) 6831511 for 
ck:llill . 
MM «xli'IIOO, '8K RAM board , W, 
Defndc:r, one •i lh IMINCliom, Lll, 
~ witllolll, £12. Hatrilon, S:Z lky 
SIN:'Cl,SprislaV.cw, W'tp.11, WN3'U J 
.-.. A00'8K ,u -t.hspanmeepM 
8-,St11Raiden.nd-y~tte1 , 
willaollrplbato&r . Tel ,Ol·.s61.t071 
NN Gtftic wi1h hi-rn and tolffld, aho 
k11 11tt RO M, k>N1 of IOl!:wan: (mc 
ntanblcrlfldcompiln) . Worth.U ,0-t , 
lellforDOOOMTcl C.rprtc(<W78) 
1613'7allcr'P-
llwll MZ-80K 48 K RAM ukndcd 
BaNc:.Pfflltn"CC• • ..-IO¥C r£1 00 
Wor1h'°'1wwcllldvck:tW'~'•c.tlt. 
~ lnVMc:n. Scnmbk. ms. ono 
Td :OS212-0081ftc:r(lpa . 
,_ 11K+ 12KAcom Al(lln..,, tt1.kadt, 
1111nub and PSU. phrt; maltlw:d CM-
1t t1e dtd;;, -1 h 020 "'btn bu)lllJ""' 
A1om MaJk:boolt,£1'N,q,..dWC. Tel, 
(04'11)48534.llkr6pm 
1• ZXSI b ... power pK k, lt adl , 
Maftllll . hoou. 0\-'Cf £,j() of IOOWlore 
indlldifrc M.llost, Cheu , FroUCJ, 
Blckpmmo11 . total vatue 0\-'Cf .£90, 
1,.,-pi• al only 146 Td : Lc1 Valky 
715MO(eVC'ninp) 
W ..... Vk:Mctl,KruyK<N1&orGridd­
Rr,;1111U.EM:hatl,eforAradla,Frosor 
C-ildl. Td : W'dindl,w .s2,2.8,6 bc­
!Wttft ,.30-620 
......... hardly uted. Vo.a: 1MI 1, 
canJidin £210. IIIIJM spill T el Wc:n1· 
won11i,19J 
~ IOftwlre 111d11d1111 llobblt , 
Pcnctnt or . Ah Diddums. Sctuzo.ch, 
Artldil , Tlmtptc, Painur , Otb.m, 
ll11inpy Uoraa:,f1ip1S.mlllauon Over 
otO. Td : 061-181 J6.51 (Tony) 

.... A•11bt0ft..-1rtlndbr:pllllt'n ' 
JI.de £2)(1 , hostd and M.JII 11nde1 

p1ran1ftTel 8 oll0116J72.5 
Vie 2t • Ctilt tte mldliuM:, ,oyg.ck , 
£100, \ICllCe 1yethudcr 00, Super El · 
pl6dtr W , Sarp II O.C. U .S. IZ 
,--(Rabbi l cte)D0 ,4bootl£11 Td 
Y1tclty (0252)872Z75 
N 8K OldRO M, iu«llcnl condlhori 
... uh mlldi tohware and 1Mlr\lCl)()fl 
boou. £ 180 F'Oitcr , T tl Wcyt,nctee 
(OIIJ32)'7472(tvelll"IJ ) 
...... pcll·fntftdWatitcd "'°" 
-Id llt e 10 uch~ procramJ and 
nc:ws pk:aw: WN£ IO Pallll PW11ps. 1l 
Mountain ROM!, Conway, Owyocdd, 
NonhWab 
llwll MZl!OK'8K1nd11du11 d\Ktrowr . 
me t 1w,1dl, lhrtc bMK':I, pn1n . 1n111y 
... c. Spcffll t)'ftlbancr lapc, advc'• 
t11rt1. lootblJI poob. many more OOO 
Tc:t01 .JJ11)9.) 
A&.t '8K 400 w11h procram ruordc: r , 
m.any boob lllcl Mlnuals . 0\-'Cr £I.SO 
wonholpMt1 ,0llly £220,1 l11111ncw 
contlli.on (04" ) 614830 
.. A-, 12 R11nbow Oost , {)rpint­
lOII, Kt1UTtl (0689) .}98'}} A llri400 
16K, prop1m rtcOfdcr Bas.c:. Jllfflbo n,. Not , St11 Ra.den, AMtmblc r . 
Editor De Re At1n + Ioli 1110rt 

toflwarc , ..,,vabetc . DOOOIIO 
mc ,-f or sak , to1.iAOOfD90ltpr11t1 
in 14dil.lOn IO three othc n, aR n111t 
prop.murcon~;onty09ono R1n1 
Wtltool61076. 
W.W Spttlnaminud1.•111JC"forF'"idd· 
,ty mJ, 40 dwuwl CB wilh 11:nal allli 
pc)W't1~ ,valuc£l)O.Tel SudtNry 
(Suffolk) 75},M (Cvtllll~) 
Vlr:2t,cauc1 1e, toftwi.rt , Jtlty~l"i . 
,KRA M , JO)'M.Ck, Vk Juwllcd and 
mudl -. £1:DI oeo b qwc:k t.ale 
Tetl..ilOll 34889af1trfipffl or wcckelMk 
LJ- .-SK, lhltc IIIOIIIM old , p:,od 
c:oedacion,£1900IIOIIICNdul&P':P 
Wn tc; Toriy s. No. 9, 'Thonlm ffe 
Roud.Sum1Mnow11i,Chford , forfuttlt­
crdctlih 
Ziil I K w,th 111.1nl,lal and kar:k , five 
mon1bsold , aa:lk 111condt11011, £2S 
Ph1t AMef'Ollk. Quip , Mor$c:nnue 
(16K) £9 Tc:I Windlatc r (0962) 63259 
(ew ,11np) 
ZUl +Ui K RAMplusltlr:k,1n111iWlletc 
lllcltoftwlrt,p,dcondi1 io. w:UforH.S 
Ttl: (06J4)2:20l l 1.Aiohlty ,Tow11 Rold , 
C1lffcWoodt , Roc:bcstcr, Ktnl 
1..- m IO Apple II pnnlcr .nltrfaoc 
,:wdlllllltcd lftdboxtd!O . Tel 01·501 

'"' M.t 81»400pmn OllcaMCfle, Za.uoll , 
Attro 0..C , Prq,pc , tl lllld R1,111, 
Chott ll llfltcr . CroN F't.rc, lllclotllt'n . 11 
b£40,.Uudl Tel 07}'676.51 
s,.ct,._ 48K -t 2.l PfflC" tapn. thop 
vaNc:t287 85.q111c:ktakfor!lotQTcl : 
0638 66S811 cvcrunp or ... -ntc to 8 
l&o.Jhto..)W•rtt11iTowtn . MOO.hOfl 
Ro.1 ,Nt..._ktt.Suffolk 
.MIIC WCI £60 Vldud,111 two p-1 
ldd11oc)lla!c:anfldse1 £lluch. Atari.-00 
P1C11W1hrlllclllt'W, 1111\lted.C' Ttl 
Ol..n<i073 
- Modtl B, dtK inter faot , CIIIOII 
Dfn'e , 1mll11Ct. ud pnan IO#t..-1rc, 
11111M11h,&lldltar:kbr:Moffer,., y tph1 
PTcs.cl 01 ·37 3 0:599 eVC'NIIJI Ind 
wn:.ke..:k 
._. AIOm 12K RAM 12K R0\1 II 
ptup and tot:kcu, funy ea.,..ndcd , 160 
Boorlhioltwarc , rwobooks , a.llllORncw 
£19'omoTc l Wa1c:rlool,111c5"20 
1N Pc1 pmCI IIK'hldul8 Chew , Siar 
Trtk . The Vaky and 8rn kav1, only 
J:10. Td: Stwthcnd (0,0:Z) S1186(1J 1ht r 

""" Ziil ud SpcClniM tapn hi.If pncc 
(Ol72)8513J7 .Tun1199,4Acompkll: 
w,th Clbln Mid ,o,'Sl11tb Mid 1apn £ 12' 
(Ol72)&SID1N11bC'a 
'- w, plly pxtd c~ with my 
lfflffllCUbtc Acc:1ron11: Chc-M Computer 
... ,1hN!rovc:r . 11111madaplor. board , 
l*(ftft1Cltl)'uttep11 tc-d1111odnip. DO 
Ttl 0"....3'216215 

" 



, ..... v. 2hst 111& .. att.W!d Jolwl lky ,10 
Boiio:ombt A ~ flut. lh nM. E« ki, 
/1.bl'IChbltr 
DIO boob . JO Prop11nt. \ l il&K Boot, 
lh n1vl"ip. Poct c-1 8ool COffll*IIOII 
ucc- llt nc rond1h(,.. Norp, 11, a u fwc-M ly 
( lG+ 8ofland, 51 l.o\,c-11 Oa nkns. 
WaUOf'.N<,riolk 
l.lt l ll 8 K RA M \2, -48 Kf« II. ,00.t,OO 

blol.Mi,CC'JffiOII. RS ·2ll,bu 1h111iomctal 
(.c:,ach'Cll llll'C'IPIMI.SJ-'C l11..aikn , 
c-t c- A ll fo.-£90 Tc-I IMS'61 J.tl6 
Dilll ..... S.CmcM Fl) l). 120, llffl SS 
SD 'DD. JOOd rondl uOl'I, •1tl1 OE \1 
rnan..al, l 'h11cnc-.CP'\ l rnan11;al,all 
{I to f'lc-HCphoftc-{M,S,4613'16( 8 m!ol 
are.a) 
Vic 11. 16K RA\t pack, ('2'-1 ~ 11c­
d« k .~°' L1ho-ed c-he1p ll)1ono 
ROid R.ac:c-c.rtndgc-. ('he-,.~. Tra u 
\ '..:mct1. SI-. \\- 1"- 00 Tc+ 07.J.t 
7851.lO.)OV\.'Okd.M;ukc-ad.11$ 
rer ~ Aliln _.. )'ii)). Cc-nhJ)t1X a, 
!ridge-. CO or • 1llu-opb-A ~ c-roei:kor 
0.,.. f or1rtdJt lOL..a.. 10flSl:rttt. Rool. 
C-f). , r Kllhfn,,c-. Scoh,<it1-Trc-111 
Sl1fb 
NN (ioc-n1C l6 K .. 11h1111c-,ralcauc1tc-. 
INlnllilk and le-ad. ,l'IC'tudcd. bes.I ('lffc-r 
o,,-c-r(l~\C'( \ IIC"l . ..on'IC~IO~II 
1'C'pilliltd). (AMc-rOldi. Gala l uon) TC'I 
0.\1~11417 
~ .. an1tJ1nuctu.n,c-for .. y 
aud.ol ,nc-40ch c·e J!Q'"Clpa,..L,S Vd ( 
lnl'ltr.l•ICilndcahk C Andcn.t.lfl 167 
\ -blirolm\l.;o) ~ n,1h1~.L " 1R1 
MOft.\l.~1l.oclu :1onLll \.iS L W 
.-.. rot11p,11c-r pmc ,.1,h ti&tll Jamn 
and!loth)O)~K Land~coocrolc-n. 
(l()(l ono Only k 'llr mont lb old TC"I 
Jkw°'ilpGr« n (01.\:?)N'-'l03 
,..._ C".ncJ Lc-,board kif 1 , ~1 llR 
P1~ 16~ CAfNl,nd:lbk RA M kif /..)($11, 
u, . ..c-ltt'hM of I K and 16K tape-,, 
t,oc,l\. ffl4Jll"" C'I~ Tc-I (1mhndJC' 
(0223)811?76c •C"n1np · 
W..tM: 7 \ 81. ••" pm) 11ptoO,Jor JI,,. 
Of (.1\ IOI" lt, I,,. Td k tdJc-rnuM.ln 

7"9',6c-•c11 111p 
,,_ ,.?t- i.rgc- Lc)holord . llC• R0 \1 .•llh 
dluil did. dmn and pr,111t,. Tool L,1 
Supc-nh.op. fflMIIIII~. kad. 1ocludcil 
ldocltfor,1N1lhu .. nt\lorp('"'°""lilV 
H.100 Td. " •nd.or 'M72~c11111p 
Vic: 2t R:.t Race- • nd C'osm1aJs III 
udl.illg(' for Gorf. Sl:1r ~Il k. Ad'ffn 
1urblldor('hopl1f1tru11r~.Co,, 
~ca.sl"11efof lk>nioor~L)hra L 
Ttl Ooolt (IMO!I) «M7 aftc-r c.p.n 
"'- 1 •nh -4.10, . l lohhi t mKT'IXflKI 
tt dmc. lC-""f' 111 l prnm. a,apha 
' M·S~·5, I ~ Pnymimn ni«I) 
oo,cd. looofdocvmc 111a,.,.,..and m,tp 
l1Ms.£.\?.~ m1Jhth "JPC ' Tc-l ~ 
7?9Kilafttr6"m 
w ..... BtK' B C'om6'111n,.,11,ed P<-tor­
Sh1rp M7 'lO ,.,II f)IIV £2:!15+ Tc-I 
Brcdlbnd 0'16 or ,.-Tiie. S)d \ t ,xancc-
17 Mc-,k ltflU) Dr.-c. hl'k) PA29J 'I 
Cl frn L IIIUICd ,,cm fr u l . mllll ,_ 
~ryt'flh fora$pc-(1 n.,m, • 1n1d 
120 mat!MI ll omc lb"I" (,ndudtn a all 
C'\trat,).1nc«clk nt corid,to011. 00ono 
O t- cay. PO& • 109. R.111hrok, Co 
Dub1111.brc-
lU I l6k 61N1nuahlndboo b .lcadund 
tr.n,.IOl"mc,, JOOd rondltoOII Cianw:s 
H 't,ht S1mubto011. lD. MOM!c-r \1a zc-. 
ba.rp,n at ( .0 Ttl Drool.wood 2:811 
(Swrc-y) 
...... ,2 1,,. 1hrtt months old . 11\C'd 
~ . aho amc-l!c plarcr wld m.1m11ts. 
c-•tf}lh 1n,.ho _.cd. ro1t C.'O. •ill acttpi 
£17'0ono . barp111 Td. 01 .... 289SIO . bl 
forS..11nh 
Wk a Supc-r f i palldcr c-1rtnd,c. W 
ono l e-I 01--l«ltH14~ 
._. \('S,. 111i,22 ca rtrKIJn . COSI o,,c-r 
(tl7~.JC'nu1nc:b.lr p111 11£2l(I AJmc-1.7 
!l oll\ R ~. , orth.Jmp!Ol'I , -., 40L 
tlldi.~IIIJUC 
llll l flok !IU man~b ~ ho(\I;_\_ kaJ. 
and t riln1'ormc-r. JO(ld COftd1to011 
Cn n10 n. 1tu Slmul•tJ!>II. 10. \ klnstt, 
M~. blorpn 11 {« ) Tc-I BrooL• ·ood 
ZMl7CSutrc-)I 

PCN Billboard 
, _. colourCOffl9\llcr. lJ.rJC',cltrtll"lfl 
of toft,o-.i,rc. re-Id) IQ ,,.,:,p1 Sou 1h 
Bc:nn« 1A96S 
,,_ 1001 8K 1111c-a,ll Oftc- llt procram 
mn tool.ki t ma nu;ah, Ch,tst, k kpm­
ffl0fl, T1111ion and odw r 1apc , Ei «llc nt 
rond1tion,t2SO Td.O l -]008702 
._. 8)) )2 K pl~ pr()lram rc-ronkr, 
_iorstM;h, nun...ak lftd l'a~ pmn, 
wort h UIOO+. wU kif H '° ono T c-I 
Stc-,-c-nllJC'(IMJ8)12.)998 
C-: Sf,c(lni t11l lobb.1,(S,Spc-ctn1 ffl 
Parruuua . ( 6; A 1.t11 Star Raldocn . (1 ~ 
Td IMl _.211"60 
Wk2t C2.., .,0,-~1Ckandlot~of-p,1t ll 
t l50. iU Mor!IIK o,<S T c-I c. ·mbran 
(06 •• UJ)6'828 
~ !i0h• •c- 1ncludin1 ll obbt1 
Pcnc:mMOf. Aho.ddu m,. Schro.ck 
Arcad11 . Time-pie, P11nltr. Orbttc-r 
ll 111npyll or.cc. A 1JhtS1mul1to011. 0.-Cr 
40TOfl) 061-88 1 ~1 
~ "8 K +2Jpmc-s 1apc-,.~ 
,Dll("ntr1!l,.q 11d.u.k-for(I.Oot,~ 
66.S812c\C-111npOO" wn tc- 10 8 ll ouJh· 
ton . " -,rc- n Too,;c-~- \1ouh 0f' Road 
!'i,c-.-rn1rtC't,Su ffolk 
.-.. VCS 00 NK'hod,nJ 1.-0 prnn. 
add1ho1u.lcu11,d~ (1 I c,ch A 11n..OO 
p.._,...n,hland- . 111nll'icdt HOI~ 

•m 
- Modt l 8 . d~ 1111trflcc- . C1-
drovc. vt.J,11n al'J pmn 10f1,.Mt 
11Ll11\111handlcadt..bctlolk , . n'lllyjp 11 
Ptt'stc l 01-JH ~ c-•'l:111np llltl9 
wtt Lcnck 
W ..... \ .ic Mc-n. Krai:y ~ OllJOfCindJ .­
RunMr E"'ctlln F forAraidta. 1-~vr 
C'O\ffloads " 1IIMk>,,, ~Z•ZII' hcl • «11 .. ,.. .. 
a.o.,. Atom 12K RA \1 ll K R0 \1 ,II 
plus,,-tM!C ktti . Mfyc"'Pllldc-d £60 
wonhlOl l• llrt . l~boohalmostK• · 
( l~ \h lt rtoo<>,llc-'4.&20 
m Vic20m.c.\pand.aNc-10,l(l(Ol 11mns 
(tl O) + a .., do•<" • 5',pc, r ~ndc-r + 
ln1ro 8 1Wc-l + 11 .. JOpl1e k +ro-tr + 
mapllnl'S + 00 1o0ft•11rt • 'Ofth LH~ 
Aett pt U00 o, ''"11P lor- l} fl.>. , s (t~'U 
J7'9WLa-h1tC' , lt\L forPa vl lAf1cr 
~)811yc-1~b 
100 Pc--1 pmn ,nduchnt ~ . Snr 
Trc l . The- V11kl' and Brca l ou t °"'> 
(1 0 Sou1htnd (0'702):\88601a(m~ 
tu l and Spfflnom 1apn tu t( rntt 
Tc~ T l99 • Acompk tC'11111hc-lMnand 
)O)~IChand rapn ( l?S. Na,hc: 1(0272) 
8SIJJ7 
1" ..... \ 1 2. hst1na1111n1cd John lk) 
108os,oomhcAvcnuc. 81,1 0t1 . [cdc-t 
M~c-r 
DII boob , lO PToJnim. MIIK" BooL. 
lh nn/ T1rs f'ocLc-1 Book. Comp,11ion . 
c-xccllc111~ 1110f1.barp1n . allf i¥CON) 
(10+ 801bnd. ~I ~ II Oa rdtM 
\\ i U OII . '<K fofk 
tMI OI St.. RAM )2"8 ,c , «11 . :Wl.600 
IMIMI.Cc-pnon RS-V2.bluh 11t1011W1al 
a\C' . a<h·c• 111repmct.~ 111,.lldtn. 
cKA ll f01£90.IM'i<l611416 
... ......, S1t111C'11t ruo.1211. s.n ss 
SD 'DD . p;,od ~tion •1t h O E\1 
rna11111I. l'hn CI\C', CP \1 MM...al all 
mo. plc-HC~0& 5-'61l-tl6{ 8 r~o1 
1rea) 
Lterli 10 pby IJOOd chtw lfl11h ffl)' 

1fflfl\aCVbtc-Acc-trot11C Cllt14 Comp un 
,. ,1hd~tro-'l:r,n'lll 1M ..:l ..plor,board . 
J"""l'ICi ll ) lllltgtlllNlln todn.lp . L\0 
O"Z.)42U,21~ 
*te Gtn...-.. ,1h ll , Rn aad!IOIIM .aho 
fC'alUK' R0 \1 k)a(h ol dl "'11re- (ll'IC 
"'"'"'Mc-randcompk:11 V.onh e'i~+ 
'it tl f(lt OOO ~ C'ac-rJ'"'lc (IN~) 
761J..17ar,n~rm 
stw, Ml 't J!... 4\ ~ fl.A \t [\ tC-ftlkd 
Bas1t.Jrccn'IC'f"ttn . ma nual o,.~r£100 
won h toll'llllrc-.1ncludt1 V.iu,r d·,c.,.. 
1lc.5J*C' l11,'ldtn.Sc111mbk.£29<iono 
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all m.1n~k. all for (I.JO \.\ ntbury 
1!6'220 11• DI I, k"""III lab. around SO._ CJ( 

iop q~•ty dt"'arc 1ndlfdtn, f ll&IM 
S,mub toon ..W hoggcr .... oo h£1 20. 
sclbna f()J(S 5. l an.PtnLn iJsclJ?8 
,.,.., MZ80K 46K, ~. IOfl•frt, 
dalab.M;t, VAT IIC'rounh. ,ood tOilld! 
110111, dell•CI) ()Jprt 1lotd, pnol' C!O 
Jffam<MS284 7069al tufif,m 
S.., IM ) L\.81 (l6Ktpllll£60•or1hol 
,ol1•a1t. nupz1ftCt. and bo.~h (1nclud· 
lflll!YdM11ttodc tutOl)for)OllrJ 11pt1tr 
Act . 02 1-4n7n8 
Z:Ul • 16K RAM fi•c montlh olJ ... . 11 
ho l ed Var!Olill i;of1•"c hool, ionJ 
ffiillpz111n.Kttp1£!!0 1'ior-idl.tuJbD 
(C\U iflp) 
s..cn. 161<.Spcct1.il h1\lldcn .Co.­
mo.. O.:bittr (Od cndcr), O\n !he 
Spcctf\1111 Ca!IKll t onc \\ ,u ICII U each 
or (l 2IOIOl-597 1'70af 1er\plll 

............. four IIIOflth) old. lw-Jt) 
UICdplllSfl'Cprnn.£1!:lllfv r thckil.i..:II 
IO buy BBC ID> Ml( ro 01·~ ~ 
du1111gotn111Cf 
......, LX8111<.pcr~con,pultr. 
fi•"C rl'IOllth~ olJ. •1th ro-~r SVf'PI} 
fflilnlW . tt,. UO Aho h'Jh 1cwl1.11io. 
paph.a. for 16t,,. Z..\~1. OJ (0909) 
'i6UZ" 
w...i BBC' -~I A o, 8 ll>ll•,tt 
opuoaal. all) optl"IIIIII& •)llcm. f)l' ltt 

IICIO'iahlc IIJ! IO {2_1() atrord,n, 10 
~. k;,.cban.J II\UIWlll11nlle'CO­
ary ) 'orL (090t)U?6.?af tt1.,, 
W...., Svpe r E, ~nderf,"lf \ tc-20. m~ 
be ,n ,ood Mid •'Oll• 1ngtofl0toon .. ,1 
p.iy(l~ . aUoffcnkH than£20 Cont.-i 
Donald. ~SI '.'12J9afm 'lpm 
....... 8 BC model A •• ,ood tolldirtoomi 
ud ~ JINlr~t«. •11 pa)' GOO and 
aho In) dcb\tr) rlltn A~k fol- \l a1k 
Cardlff(Oll21600l2 
Vlo-2t io)WKL 15 \ic RC\taltd. £$ 
Alic•tw1nd,c . £10. ahQB IK Castltcil 
Roddln. 0 All bo1t"d as ncw Offto 
con~rcd A)h1orMn-\blo.trf1dd 
7209M af1cr 6pm 
~ 2t COfflJ"Ultr. CtiW:UC dt d ; bo)l lh 
•lldA •c ngc-ranndgc-,.JO)'l>tlCl.b ,x,.s. 
ganics.ck. {I ll> R111!>11p \.\11.l 
• "Ofl•.,.rt.,•-opAeorn,,ofiProc~m 
flower. 8u g 8 )1C. A& F tk. for OIMr 
P,OJ.111-.allROII.TtlOPt\.\14-IO 
Wlc M Super Et.,._..;kr. • •II ••op l\iw 
~~IIIOIIIIOl"()J1>Ctl {H 
Slcphcn. Ttl (09QJl6(M1~11(1t , 4pm 
Ac.....ic Clint C'ompu4cr + maim 
lmpor_ ir» tbn 1t11 lloun1B11C. will 
bo,«1,t-,,111 k,ckiJ;:,n.OOor S•'<'f! for 
Z..\.81 Btdford(02'4)!1~ l l ' 
ON,.1 flit.. eomputcr btllt ulotd. <'OIIII· 

pk! Uhurr,iicd.barpiaotrl) (1 4~) 
Borbilld, ~I l.,u,,dl Vaidt11t. Y.au .-... 
1'iorfotklP?5&TX 
- oifiN I .IO)-.CICb ~ ._...k (9 ono 
Aho BBC !iof!•vc 10 ,di "' ''"OJI 
onchld111JAoorlh04"1.1nd Prog.r11fll l'O"" 
c101-i.Jll89061f1tr6f'm 
.C tof1•art to •• op M,cro po-.tr 
/\oo,IIMJft A&f- aM ffl..ln) mort J"'O­
&f.lll'ln for Ille HBC 02J2 Z.\ll.\7J. • Ila 
,_ 
MM 400,ffl.X) \>11lmfftnt ('Olnm.1..&r 
£20 ()J ''"llfl for Trl(L) TUl()Jral, or 
E.a!.1cr11Frunt0.4l~ . flcrtlpll'I 
....... hilnc,yNC Lcd RA\ t fo,Sh ,1tp 
l'CISO ({E l"') Rc~hk ofkn 
J .. oi;c: 81ny!oh 26f-crnk111h Rd. "ltl 
dwnort lhU LondOlt "-21 ~Al 
C.-....,,. )loc• ron 1ro1~1,; .., 
JC)))<,tnc, Pel pl.n dN. aalld pnn1a 
r~rtd Surplllt()J!l>~pt"O,fflll {Ill) 
ono Uimbcrt. rt1 {OM2J 452..W 
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c-.-,.. CBM8032 ttlrll{)U l tr and 
!!K)J2 d91'k dn,·c. uCTllt"t ro"dmo• 
m.anNb. ronllCdon. Ml ,ftCNdtd puce 
0..500+, ,c,U,n.,: U,600 VJ. 021·"6 
6J6J ~ru np. •"'°P for 89C ·B 
T- Sakn1700thtf11Wkcyt,o.rdpne­
tcr , s~-.. "°WY~ldnvc:, (bolhphl& 
1ritoud1 oihtt, bu1 ,cqu,rc 1111crfKC 
(OnltC(IOB for oibc r hal'°" ~ rc) .£100 
OSl,9281!1020 
Ma,t Not Edllcatot" (CX-405) 1111nt ~ 
Atan CotMln.llhOfU II Oc::rfflH ID 01· 
)107162aficr~ 
......... 1)1)Cf"nl crpnntc: r •uh i,cnal 
1,atcffiltt ( Ill baud - IS cpt) ZllO 
IOftwarc and Miid IIIC IJCMrllOf fOf 
NMOOIII an1b ,bk {19(1 OOO Mit e 
01..g74 62-M 
W ..... Dr-,o-32, I .-1:ffilNl,edlONVC: 
about {120. Cjn you llclp" Tel E.ion 
811y220258 
.._ iww. Tandy T RS-80 Cotour COffl?,I· 
1cr l6 K. •·11hlindlandeaMC"1tc: rcwrdn. 
four mon1hs okt QOO. might ${)hi 
ll cdfrsCranfOfd.s.l1Mry Rd.Shfr· 
rlfld En&Mft. ROflltC). ll anll 
Ykzt 8K RA M 1• ·omon th•oklfflON) 
Dc rt,,,8102.J9btfofoc 6J0nior810 60 
af1cr 
lurteNI '151 pbycn,. make diplom.a,1,c 
cot1Ut1. JOffl AU••lll."I:'' N-On·playcn 
rc~1n111 mfonut11111 aholat 1h~ p&ay­
h>'·"""' pffl<', (SSA E) . P M0ttland , 
8-fflC'nt Flat C. 4 ll cdftptc, Pow,1 
TcnK't' ,Loow.lOIIWII W__. AtJht S,mulal)(III prosrarm for 
Spt<1n1m 16K48K. MO boMs or Olht r 
~ ll ti, Ctih ~U E u.tochcq\lC Of IIIIC1 
~Order. W Brady, Laa11 lkr Vcrcn. 
1'a1,r;; .l O.l4E.S Mlddclbw&, r,;cdt,. .... 
W,.... \l!f20cam~p~ Sarp ll 
C'hn&, A<f,;cn111rc and 1radc: Abo 
• 'MiltdC."l~M' IICUIUI Mlp,odor<kt 
0 1·7!191519.1$k fo,Boborlc:a,·cph(,ne 
,a11rnbcr 
T- Tl994A o-ntr " 111 IN) UKd 
1amcs a rude 1ypc ; n1Jh1 wffll&b1or. 
'lpKe prncf. m...i hnc ,ood srlflha. 
toUltd.,cndM1 fo10Mr Cooltc.46 1k>oki 
Lane. Thornaumbald. ll ull ll Ul29PZ. 
Aciwll Atom lbK ROM 12K RA.'i.1 ..-11h 
11hh11 mon,1or ROM noahna po.111 
ROM pl1n boob . manuab •nd~'C'r UiO 
Klfl • "Vc, lapn £160 OflO Dave ((1788) 
81Z9,IO.cvcn ,111p0111ly 
......,.,_ TV pmc and t,1\ CC1rtnd1" 
lflCf\ld11tg SpllQC: lnQCk:n. Road R.-c 
and~6attlc:.colour1ndl(loUnd , 
,0)'$111;handldaf,tor .llllb £45()11() 
Ol-67527(11 
Ao.r11 AIOffl 112Mllz , 12K RAM 12K 
ROM M22 and FP ROM pnfllcr 111tcr· 
(;ace, 1111 ffllln,.... and lc:adi . ..o(1•11rc 
incl\ldn FfOAC, , Gala.uaM , Pxml11 . 
IHadrn. Space h 111C. Defender , 
2.od.x. •1ll 1el £ IOO (0&87)841064 
Aowll A loi., 12K ROM 12K RAM 
111dlldct.,mat1ual.-po,r, crpM" ~. all 
lcadt, pmts boMi, a,1 for Ml) .£99. 
M:ltldlciltr061-428WH 
RSIII 100..,arc v~. C)ud.pr o+ 
PfoS'l'l'I fCMr:JilOI'. word procc"°'. 
budJcl manap:mt nt, fflC'mory 1nfonna· 
I IOll, ncwOOS • 8.Mole, pooh 1ystc mt,. 
.... CMM:IIC •• a c IM l(),t Ai.hunt 
Road . Coc kfoi;tc:n. Barne !. Hens. 01· ... ,,.,. 
RSIII Lc,'C'l 114.SK dual lfflibca»cnc 
RS2l2 io...·c, caw: . nun,....b. mon,1or 
ptvs toflwarc v~ Ou,lr.pro+ 
Nc•DOS+c11e.wor1h~·c r£2 .(0;) i'r.iO 
oao 01.......,?9<11 
~ vcs ..-,111 JO)'lhtlt. ~ C1C 
MCI Co.N I. Space: 'war and C>lu'uft& 
Derby B,arpn at {90 (~) .l.ll7 
(aflcr$pffl) 
• Modd ·B u1,l,1,n. b~lt-cd,t,..., ,CC)ft, 
'l")htb t)(III ... 11h Mibo-(M.lt1ne l,brann; 
S-nrt,....Jmc,no,yall,o,,,.-,111unlurutcd 
p«')S11fflWlC1 ;C IC l)ne~. 8 1~2. 
U 7.SO C Oouyo,a, SI Codtflham 
Scra,ita,, Bwldon , Eioc1: SSl6.SDJ 
• IOftqrc.t•'OpAQOffllO#tSa lam,, ft. 
dn, l"rosnm Pown. A& F. and many 
fflOl'C".e.il Eu101-4586UOC""cn1np 
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PCN Billboard 
r- T J994.Urdlyuscd.u1U..-11h tim, 
Mtcal for lc:am1n1o.t, .-,th compl\rcbc• 
s.vclc ancrsma,aual Wrc.duim7S86.5.l 
(c, "Cnlfl,S) 
a.-. Atom 12K RAM . 12K R0M.loof 
bm kO M boob. 1.J§t1111 appro• 20 
pmpaml °" tape . ~ wppty and 
1c.m.n10°"'° o,ncd-4819 
~ •1th caHCIIC Lillll. Aun ~JC k 
~ O'l'Cf ~ "'1)11h ol pmct, IIOftwa.rc, 
W0111droM~ rl220.•'lll1Clt for (l 60 
ll aMOCb.l857.ahcr4 JOJ- . 
m Appk 2 J2 K. disk and aucuc 
H'dCrlaca , full y Apple compatible, 
M10rt cd iOftwarc and m.anuah, rcccnlly 
icr,•,ccd, loldt)' II 1111$ So IO onf)' .Q8(I 
lafl tlalffl()m . Ua nbcm (Wales) 
mm 
Aciw!IAIOIII 12K ROM 12K RAM PSU. 
k.ds. Mapc Book. + ~ worth of 
toft • "VC IIK GaJuui,S, Star-Trcl:. 747 
5,plccPantc".Scnmblectc ( 120 Derby 
{OOJ2).Sl.uJJ 
1• DII • ·1th qu.al.it)' QilC,d kc)boa rd. 
larsctoft• ~ rc library,u bo ob.~· 
er uid auc:mbkr. won.h O'l": t £200. •ill 
KttplfintofkrOYC"ri80 . QJ26.ll2"63 . 
W--, Vic20 • ..-1lll11110pay.ap 1o {IOO, 
(120 w.cb aNC Ue deck 051.428 .Sl69, 
161 Granac= Lane:. Oa u cnc US SOY, 
Enab,ad.,.JO 
0..1 '8. K III IICW, lwO IIIOlllhl old phK 
lllind~.pph.oe.<kmoprop.£120 
Qft0.(M15")68 . 
M.t VCS. 20 c;ar,rln dtci, - ,oyMJCb 
uidcartridscr.ck.((161:i600+.1e ll for 
£200(•1ll1101ipl,1).ot..,1Uudlaft&Cfor 
Atan800'8K OU·~'t llO 
OINllf Pta.uiJ..Sdcctroo,cdatty•hccl 
t)'pc.-ntcr.1hlsllllOlfillcdW11h1111er· 
f 11tt, Mill under pa111n1cc:Q IOOflO. J 
Pa"Mh,2Col lycrs0ow. Oarll"II°"· Co 
Durl\am DU 2ES (lccten,Oftfy). 
lawf MZ-P'.s pnt11C:r III IICW 010 or 
nc:1re:t.1 J Pani.h. 2 ~n OolC. 
ll 11rwonh.Darhn,u,,i.CoDurhamDL2 
2ES , lc:ucn,ontyplcasc 
........ Dnap>n J2 K CllnplltCf pM 
JO)'M.tcb ll 1rlow (0299) 41~ af1cr 
6m . astforMJCh.acl 
........ ta. KSR RS2J 2 )(1(1 M..d . full 
ASCII Kl,lrKIOf kcd. llPf'C"r uidio...cr 
asc, 120 Ol)Nllln l)·pc.-nlc r , qua.lKy 
pnnt ,idcMfor-vrd Pfo«$W11J(l75 
0252817 17' 
Dll 16K ..-1111 manua.1. leach Ind thr ct, 
lapn, Dc:fcltdicr. M~cr Mn c. ~ 
en Oood(Olldit1011.W0fl01111ti11C1l' 
Ol-'028SS!e .-1:n111p 
Vk 2t pmct Ra1r11tt . ~t l.alldc r , 
Chc-w UO cada, KOUNC-Kanukazc, 
Spa,cc P1n,c, 8a.:i o-.- . £4 cacti. 
$Cnd lM 10 T CMMU, 14 Park~ 
A~·c . B~ol BS7 OBY Doft't ffllM lhll 
•maz.in,offc r1 
s.ctr- RA M P'('k (l2 K) for~lc (MUC 
Ofle Olll.ly) U .S. aho - IJOflnrc 
ILdwd . TclOl-622 Jl10af 1cr!Jpn 
W..W: h1 2001 for Sficctnam 16K , 
Ctiie.UC deck, (bot h -) Ind p,nn 
boot SouWmp.on (O?OJ) .S.s6823 
(cvc:t.) 
Ma,f VCS •1th nua ~ 1nd 
kcyboa«I 0011Uvllcn , compkec '"1111 
Coffibl1. AUeroidt. RO.O.R.-c. 
Advcn111rcA1r·Sca8at1lc:uid8allc".•• 
1wopforlyru.'8 K or 0..apJ2. 01,)7) 

"" la.DII - m . kc)"boln:I + caw 00. 
L;Opor,U,bool:10e8dl.t0flqrc 
I K·ll SO, 16K·t2.50. Of t• ·o,, 1111 fot 
A1anll22Pf1ftter 01,5&&1151 
lllldel,o 16K ZX.81. rorn.plc1e •·llh ~ 
lcadl -S manNb c-tc. pli.a one boolt;, 
COM (100+ . lflld "'9e for £45. OIIO 
Odonl(0865)772S4l 
a.. MUOK ll inontM old, 1t11e:ara1 
111:fff• Ind u1pc. ,mlnlCIIOli manllal and 
10metapct,(2j0. Fonnby0'70$87506J 
aherSpni 

Z:U:116K ,~ kcyt,Ofird,Prot· 
ram, indudi"C MUCCfi. T radct, Cks6, 
Ft,p1S...ublM)nand111,111yll'IOtt Sc\.-c11 
1.X~,a.llwonh!l80,1eU1,wfor 
L80,Td : Ol ·l.s4.s9:52(cvc:11U111) 
Aow11 AIOffl ll K llA M. 12K noauna 
pouitRO M + lto.Ep-omw,1b"cx1ra 
«-i"""1!dl, aho ~ l70 wort h of 
109qNlity.olt"a11rc , pnot.£1«t.Wot· 
YCrtlanlplOfl7007)9 
Ma,t VCSwlCb~.Sp.ttln~n,. 
Astcro.di . IW ,00 cart,.tca. JOYl,­
tds, peddkl 1ndudcd . .UOO BcKl1l 
'10JOJ6(Norther• lfmftd, aftc r 4.)0pm 
OflWCddl)"OIW)') 
-4 pma 09,QM,CIIC fo, .. or IWOf) 
O'll ·.s201717(cartycvc ru"J'1fpombk) 
Mast VCS plUI 14 Wt rodsa w11h JOYl,­
tdl and paddl,ci.. U 20 oeo, will IIOI 

IJ)bt. Rimhpl72M 
Mwl, P"Op :Z...UOII. Proicaot . AMro 
CblW. hcppc, A,rSuitc , Sea Drap:,n 
fol. Miner 2CM9ER. C'hopl1ficr Shamw. 
Apple Pamc. Offcr1 051·22011927 
Ma,f 40016 K , , 10,ccordcr. bolbuindcl 
p,31ru&ee , 8aAC pl1t1 manu.ab. ,.,,-.. 
beb, Star Raiden, , PrcpplC , Ail'llnkc 
and incmbcnllip ol toftwarc llbrwy. 
f:W llipcliffc (042S"2)72271 
Ma,f 400 8aAC -mbk r and Star 
Ra.dcrt aintqcti. 4 10 propam rccor· 
dcrt ,joyw(: k , .U95, pcrlcd concllllOII ,,,,,., ... 
W..W Atari 110 dHk dnvc. ud '8K 
RAM IIIOdwc, plcaK ..-nte 10 0.ry 
~y. 6 BrachQH Rold, Saadbtdl . 
Olettlirc: CW I I 9AB wat,,w pnot. CIC 
Ma,t 400 aMClte rccor<k, Ind £2SO 
wonJi ol toflware MKN<li,W Paana11. 
Sw Raadcn Hd Mm.ilc Commtftd 
'Whole 1)'Slem "'1)11h ~, OOO. •·Ill 
acttpl ~ Buycr coll«tt. Ou~ablc 
6026 17( wcc kdlye,,c•IIIP) 
Mast iOftwarc 10 ,wop or KU, va"°'"' 
aNCUa and ca rtndJn . ,.u perfect 
oondit lOfl. Methcnnpul 0526 21187 
(•hcr6f* ) 
w--, A ~ oomputer 400 . 1wop Mut · 
ray C8111500 pl ld SWA Mctet Cou l 
Cablc. M, kc.Acnal7f t Aho ..,~ nl AUri 
ai.cttct .0 1·267S295 
Ma,t 400 IPffloCi fo, 1,1lc:, Emprc of the 
()vc,rmaad , AuUn kc , 5a'1111C bland!. 
{IOe.ch,.UWllbf..aliftslnJCIIOlll.aJ 
new. Rock (o:?9't)2661J6 
Ma,t 400 " 'llh pros ram rca>fdcn. 8MIC 
canndtt , l~tcb. lho)m11n 11abMld 
Slat RaMtcn, M.ISdtl Command and 
haDlfll airtndsa Wonll over !400, 
aocq,1050. J Traanor. I Park Drive. 
Ut11co¥cr. Derby DEl 6FY 
Ma,t oompu!cr pmo. 1wop AJterO!dt. 
offered ..,,111 untnJCIIOM for Jwn bo kl 
l..lnder Of Miner 2049ER Offen, OO!llt­

dcrccl ('8 K ~ nc ) .021·705 ,,.._ 
Ma,t 400computcrromplc1c .-.lh 8 MJC. 
JOYlloCb, caMClte m:ordc-r ........... 
pma. oaly frvc monlhs old. £195 
Sundcrland2.6J251 
MM 400 1fldudi1111 BMJC PM ,o,"',c b . 
paddlae1e . OOOwortllottOfl..-a.rc.c I·· 
Star Ra.Iden, . SubComm.and .... u a.cup 
U950II0 . 0786lJ?O(dl~).(W4812935 
(c .-1:ru~) . 
..._. vcs pl\lli IS canrJd&c,I. au hand 
COlltrvh.,, mch,di"I k~ypadl , £?S0 OIIO 
01·7~Wl(~). 
MM VCS ..,-,th CombM eattndfC, w 
mon1M okl, £.S.S 0110 Aho Astcrotek, 
(IS. Sf)klel.11\o'adcn, £12. Ncht Onm. 
(12 canndJel.021·l511 10 10 
...... - Arrow Clllp l!i. An yone 
w,lh"CIOICa inconc-plcaic oonua 
Rdard Oii 0742 25596 (di)") 
• A or 8 w1111tcd, ..,1nbl.ly01)WOJl..-1UI 
Vic 20 , CIJICIIC LIM, JOYMM:k. 161( 
llA M . Games worth .CSO. Dlrfcr cnoc 
paid S. McQo...iak , I.S Ncbotl Street, 
Sk1p!Ofl. 

• Je remy R\IIIOII Compilc:r, l20 OI 
1wopl.cvclhofl•-uc JuliH - 01-'ll 
1738(aftcr6pln) 
- ealbllklSI Wflohn I01MJp Sc:1koebl 
GP IOOA araphc PflllteJ. able Ind 
,oft-,eb111yB8Cdtsllctn•'C'.dlrcdty 
BBC romp1obkponm CoMIICWU-47 
Jama - t0226)417SJ 
• Model B. ditk 1n1crlacc. C,1,non 
dn.-1:. three montM old. m.anuab. Milt· 
wuc. t1pc1.dl"1.uhb.pn'>C'l'. £6SO 
ono May 'f)l,t Ol·l?l ()j99 {C¥Cn,...,. 
· « ~end ) 
- Modd 8 , H inicffacc. BBC 
rccordi:r, Sc,ko.Ju GPIOOA pnntcr. 
1DCK1Acornlol 1 andM1pcnors.ofi:•an , 
.. , de Idec! E111'1Jall011 forcu tt:lucunt 
ialc.LS7S0110 Ma,- iplt1Slevc--Ol.fJ68 ,,., 
- .ll K p1DCS CIWC"lle ..,,111 Ill rn>S· 
n,im, P'oftlOM. Poker, 8nd,c . Haq· 
.11W1, S.111011.Slldln,Sq1,11r"P'llzzk.MI 
rnodclcolouraraphta,OfU) i4forlll11.11 
Ka•M Banp. 46 lkr by LIM:. Ocrt)y 
DEJ 8UA 
,-. salc:. 8 8CModc l8 .0.l5 T WktyMC 
VII pontcr, U M. Bo!h for H 7'. Joe 
Gnffi1-Cn:Hll202IJ 
._. lbKROM+41Cf.pfofflB9C 
Ball( PC boud for Atom •1t h IMINC· 
l)(lllbool:lc-1. illOl·J6Jtlm 
...., MZ!K)K.48K RAM .1rcc•K"tccn 
manuahffld pmn. plVI M'Zl!OA 8-
lldudcd .• l'ICW, bu)"ef ~ •• {)25 
0702.lJOOU(Sov!hrMI ) 
a.. Ml.lK)K tof1ware.fintd-onpn· 
al pmn. E.wtc1 M-lc Allxk. P1ruer 
Tank Apolo a-J many more Abo 
Pf0¥c-ll !Ml- J* "'.k.Jl'f. tape Of datk. 

""""""""""° a.. MZ.flOK. 1n1crl;acc, pnnicr ud 
disks.plwk,-d,o(,oftqrc.i999or ..,,I 
~IC. dllt1 1111,lllbk for- ML{IOA or 
MZ808 Stevc-Bat.inpokcnll-41. 
...., Ml..8011'.. mono 48K, romplclc •llh 

Batoe:lape •nd liODIC ,,_ • • ---· 
lilllc IIM' - ,o.c up 10 IMgcr •)-Mcm. 
pncc02'. l..tncolai722m 
S,.,C... to(1ware tape t.x Nik. oonu.1m 
Tme Ga te ll obbil VU·3D . RnaH:, 
Ptncu11or, Orbi1ot , fll&ht Slmubi10,, 
Qulptufl A l fOf £1,S 02,S9 21074 
(CWllllll"°'CCkcnd ) 
W....,. Spcctrum"8K1nc.o.chantcforlO 
spttdTourdcFrancc Ralc:IJh RIOCr,M 
-.l:'lll <kllvc:r anywhere 07646252:? 
11• ....,_ _ brand new. Ull wan 1cd 
a,fl,J1Jll1nb<u Ahotoflwarcwon.bOO 
WillKtt pl( IOO MrMx,..-"'C'n.08968-& 
1'9(1 fttt,Sptn) 
.. s.ctr- + pnntcr . + NJ1 rolls of 
~ . +£1 40wonllo(iOftQrc Abo 
£20wonhofboMt Toge1htr•oth£400 
Sc:Hfor0111)'£2lS P,ul-061 ·9732229 
....,_ 10ft..,.arceiupc1 .t245.11U1 l:.et 
NC•i,prope1of)'Ollrprcaon,ol1ware . 
easy 10 UK For pcrwnal ll!iC onfy -
16K/"8K J R BfllP. ll ',1,tfft 1: O.r· 
dcM, London NWI I 9RS 
......_ tofl.-..,re. ,clo,swop. k.lYCr· 
toftt Ground Atix k, new . 1111•1111cd 
g,:ft.lloetu,rdlhcrS.)Optlt..O!lM:ZS.J21 
S.-- ,olt.-arc , l&obbtt( l l ,Arodia 
t4.Catu-i4. ll ot.bt11nctudcl1• 
ttntetoOM ud 1tw bool ll uddc,..,.tcld 
(<M&I) 66 1.fOJ. aho Ktuy Koq; 
{"8 +1 6K .-J£4 
S.,,- 16K Manuab f'Mcln Stmcwr 
Vllicol le-"10Msol!warc.l, 11lcvtcd£80 
d,e.,u.cs(OJ80)J.l41 
s.ctr- club, lft)'OM 1n1cratcd •• 
start.Ill& Sp«lnam ,otqrc uce..n,e 
dub( 10."8K)ic.d~andl"4ofpropto 
Pll\11 Od.cndcn. 61 Albourl'IC dote. ....... 
s,.m.. d1 •-..rc 1•-op Of wit JD 
Taru: . JOUtl. l loraccGonSknn,,C• 
1:un• . Cnuwn,. Bbnd AJIC"y. Meteor 
Slorm.Spcclr n,SpcclrM lnva«n.Sc• 
W..- Stc:•'CMOl.4529'136 
Aciwll Atom 112 M113, l l K RAM . IZK 
ROM. 6522 and f1> RO,.b pnn tcr 
interlace, II iunuaJs Mid leldi. tofl. 
ware lfK'hldct Froac r . Ca.lulaM. Pac­
fflln. lllVl«n . Sp.ce: P-. Defende r . 
Zod..c:.w111i;cll{l00(°'87)3'1~ 

PCN JULY l:8-AUGU'ST).198.3 



ADVENTURE GAME 
ORAGON3 2 &COLORCOMPUTER 
"DOMAIN OF TH E GODS " 

Pil you!" ......... OOdt Cl tnCMnl GtNCt 
W_.ltwough,-eom.ilnMWCtldlhl 
NCl'IIICIE...-..ry C..yGi .... twc....? 
Wll )'OI.I flil ... dn NCN1 ol ... ~? WII =t::r'""hel0 ?-...10"nllN :~-=~ .... ~ 

Pftce: t7 .Mf6ncklaM) 
a.,.,..~Cl'dltslD --112Aa.a.o.t.-
F1nc:Mlot, Londol'IN32P£ 

T .. 01-341'413 

Looking for 
Spectrum Programs? 

MIIDUONSPf.C SSJO 
JUCIOCBESS 14.f!li 
Df.An Sl ,S 
NKltTUTI .CS.f!li 
lWIC&.UE M,f!li 
MA.DUS I.U! 
lllG\([l$I 16.fl snmuc;ou n'5 

AJIOIIIIA/lll' OJH(a'IWOQ&U6 
~P'flltDINCU.ISlllt.Of\<ATA.'IOP6PLA..f. 

fo.R.uU5TS a-t-'P .o.·. cr--41-4 ..,.w. ... 
VYA.IYS H-K. 

11 MARGARET AVENUE. 
ST AUSTELL CORNWAil. 
TEL (0726 )-6179 1 

.___ . ..,.., 
- -=.:·~ ..... -· --.. ·-··-... -........ 
~;;[c~]~n°TiNG. 

o..,M ... ~~~~ ..... 

A $INCl.AJA 50FTWARE.1iNIJDWAAE. 
SPECWJST OON\IENIENTl Y SfTUA TEO 
NEARM1 N«JMS2MOTOAWAYS 

PHILIP COPLEY HI-FI LTD 
6 WESTI.EY STREET, OSSETT, 
WEST YORKSHIRE 
TEL: 09Z4 272545 
HQURSQ/FIUSN;SS T\.IE.S,.T10.»630 
OP£N IV APPOINTMENT UNTI.. • .M. 

P'CN JlIL Y 21-AUOUST l . 1913 

Software · 

STOCK CONTROL 
'STOCK CONTROLUR' RUNS IN-ON 

ZX SP'ECTIIUM 
tCJCISfO()(.Ut,jU 
S10CluflC&l 0 tA&.STOClt'IIAI..PA 
lillNlllll.lll STOCIIIUWU 
CAI..CUl.l,TUKUJ'IIC'ol"ltlCU 
~W(OrOlt USC'# ITNOltWfTHOUTlX 
,oftlNTUI. PCCW. 'IINOCII:' l'lltlNf 
flll Nt&lTINIU Nt.,..MIRU lflt&Uffll• ...... _. 

£12 .IO lncl . V..A.T. a p .p. 

21~~~~~ ~~:.= ..... 

111:W LOW PIIICES 
COIIMODOlE '4 ,1,us + VAT 
IS41 DISl UNIT , 1,us + VAT 

NEW 152S Pl11NTER £18S.OO + VAT .............. ~...,..._ .... .... =: ............. ..__ .. ..... 
..... cooavn:aa:inu It......_~._..,..,...._ ,,,... ....... 

~EDITOR 
-- .... ~ .... !Md'w. a.,ge ~~~= ·r"::,evaw.~ 
Cen be UNCI • a word Ol'OOIMOf _...., 0t 
P"9'8ffl«Mot'.IWdl,guc,to24-ona3211 
!NdlN t11 =-~=~':: n.,.,~....,..... tl 
MONTOfl ptoducN 1MCnM cooe p,og,.,.,. on 
-- lnOIA.~ - ~ tl'IO-eodl1*(1 ~IMluNI "-"'«..•lnHEXorASCC:OC.. 

MICRO PLO T 
19 TIIE EAIIL S CJIOFT 

CIIEYLESM OIIE 
COYDnll Y CV3 KS 

n:L: 0 203·503038 

"' 

SOFTWARE 
FOR YOUR 
CBM64 ... .,. ... .... 

"" "" "" "" 

BYTEWELL, 
... Tol:(0446i742,;'g1 

" 



CASTLEMERE (PTY) LTD. 
The largest retailer of BBC software. books and accessories in Sooth 
Africa invite UK producers in the BBC Micro market to contact us for 
distribuUon, sales etc of their products throughout the sub-continent. 

Write or phone (from UK dial 01027 -21 77· 1148) 

PO Box 7, Wynberg 7824, South Africa 

BUY YOUR SOFTWARE AT A DISCOUNT 
20% off Recomm ended Retail Prices Gam es and Ser ious Program s . 
tapes produced by reputable softwar e houses including Virgin Gam e 
Bamby Softwar e & Microtax . Send SAE . for further detail s: 

TAPESOFT (PCNI 
55 Norley R-d . Twk.keah•• , T\Ul 2H G 

H -19 21909 

ACCURATE ASTROLOGY 
from 

ASTROCALC 
l)wltaas,c~,::-..;:~11111 T1WIIS 

BBC Colour GENIE 
DRAGON NewBrain ::. -=--==-=~==--= ......... -._.. ... 

':.\'::."::.::r.:,.-c: 

~=i1=-s-ae~ 
sna'i:i"OfFER 

tor 161C Slnctalr ZXl1 owners 
1113 IINIIIH lor Olty £25 

:S.:='.:i:.~.:r:::--.::-1 2.u.,..,_, -------..... ----·--~-~~TO:-11~=~~ .:*,#,!-":iu1r-
ra. -t1•1t 

l'OIIOTMO ~ lfo-u~r~==.~~~~-

SOFTWPif'IE 
CCfPY,-L,£• .i ...... u._ .. ......,.....,._. ........ 
c.....,et_aec_,.,,,.,,_ u ~ 

. Pn,op----tr-1• .... l ... l'll.- Mt- n, 11 
..... --' .......... t-1 0 .... 

• l.N.. OO<S LOOCCO PROORN,6 
.r•- '"'W. 1"9MC-LA«8 

:~ =:.:~~l";.:r"'~7~- J 

•t1•ij•.nj1tl• 
M•d- ... )lelvtSIONSOf'"TWAN: 

l.t.1 ..... 9' .. ll -,-LLllJM>. 

Nil. u.n, - '* if'II, ... ..., ew,ri•l'O, 

.. 

Software for 
..... PET SHARP 

TEXAS 
,,,, ____ .. __ 
O-- •--i.... • 

ftlla :: ...... :c e:J:1-, .. 
E =.!-::--= --............ ----
$.:::-0::::: ........ c:- ............ =::=-c-::.-a;....c.. 
=i:::...-. .. -.o.-·-·-"';::,_,_... ....... ,~ ---1 

T ...... -... 111~ ,..,,._ ruopo91,.... 

A UAAIUS SOFTWME 

CAN YOU MISS OUT ON 
A GOOD GAME? 

We couldn 't wtic:h is how we can ol'ler you 
more qunty programs. 
Forh0Jmgon32 
Sc.nne!' 130.45 .0dy9My'*"' I end2 t9. t5. 
Forlhe59«:lrum48K . 
MY*fY ...._ cuo . ._..,, code tu o. 
Forh l1 994k 
Aione M .. tt.lO K ... tt.50 , 
For~endU .. IOOtOlf#ftofh 

llboWl, plNM.riltlO 

Bamby Software 
a..v.rt,u rgh 
ls .. otH.ants 

PA.133TX. 
or phone 085 982 3 13or 239. 

Please phon9 between 9am and 9pm . 

tllnd.,... ....... 

CIROSOFT 
IM~~~f_._ 

"""' ..... ·--HHtie-ei.--~ U.,1 4.00 

WANTED! 
Quality adventure game and educabCW'lat 
programs for most mierot. 

Outright purchase or royalttes. OistnbutlOtl 
-lhoUKand USA. 

Commodore 14 new k,w prk:e £229 
lncl udlng VAT.v • l lal>Mfrom August1 1t1 

MICRO ·TRONICS 
27•Merket St, 
Temworth , St.tta 8 79 7LA 
Tet: 0827 5 1480 

'TI[]@-(~(!) Software 
E 
5 .o 

ZXSpectrum 
-- 0 
Mc...-•-, tUl..a_....,_.,.,.,... 

S-CIIIQMS.1'0t"> 
flUU~fll,, 

• I\IIOOI-- .CMilllllllllf.--- flttt MI 
Tn. ; t,14'41NI 

PCN JULY28-AUOUSTl , 1983 



n.t: .... Dt:L TA'' HAHOSU fOft 1"' eec 
Ulllllt11r,-si,,,OA1 ...st: _,._....,. ...... IIIIWI* 

='•1~H,.1,:!i..':':!::.-;.-:.:::-.... ,. ... 
1'::"..,."":Z.":.'.',~:.,....~--=--=--,s 
.a, o .... _..., n11...,..,2....,...,,,, ... 1- n. :::-•Milclt, .... ~ .... (.111"' ......... .... 
DCLTA1 .. JO'l'STIUIWIOHTFOIIUCt11• 
O(l U. 141,11 AON'TOII IOX IJID CMI..( tll Iii 

GRAPHICS 
'M ......... lifa,McatnwMc9cuMWNN 

==-~~:.:.:::,,:::. ...... -. 
· ~: .. ~;e:.i::::- 15s~~= .murz 
'T ..... MEIHlltiNfirirllfUl.Ll1W.lotlPUX 

_,I.OCAI.MODH . 

"NcHhMWIM . 
leN W i. ClllltJJINMM IN'bik. 

COMPUTER AIDS 
Slk ..... Ct , ......, , L*IU11el0 

ORICUSER 
PROGRAMS - NEWS - VIEWS 

£10FOR 
ONE YEAR"$ SUBSCRIPTION 

0,, 
£1 FOR SAMPLE ISSUE 

Chequn or PO payab# ro 

ORICUSER 
20 WYNFORO HOUSE 

WVNFORO ROAD 
LONDONN1 

0- SPECIAL OFFER 
Star OP S10 80 columo 

R06COLTO £257~~ = .. •UI( 

SMITH ·CORONA TP·1 
OAISYWHEEL PAINTER £427 
P&Pta add 15'4V,t.TtolOlllorOlf....,. 

ROSCOLTD 
FREEPOST, BIRMINGHAM 820 1BR 

TEL: 021-356-7402 

Services 

- --
... WIST llNO, LAUNTON. OXON oxaooo • 

PCN JULY28-AUGUST J, 198.l 

INUTfOM . loll~l~lllr*"~ 2 ........ taw ..,..,. ... ,s-.s ... -rai..._..'°"' 
tUt,-m 

MMn __ , .... , . 0 IIQJll----•Yic20 [I _ .... 

nw•,•~•5_.,.,....,.. ... 0r.-n.WMC11 
CONNICTORI o~,.,.,...,.,....,,s.., ..... .,.~ .. ~

15 
0. .... 5Qf' 2ol0.. -hJr.....,,._..._. .. ,....,.,,_,.. ttM 

oVNotii.U't.IITlUWltCNO t2 M is-........_,v ,.._ .. _-..-1 

BBC COMPUTERS 
FROM 

FAIRHURST INSTRUMENTS LTD. 
WORD PROCESSING PACKAGE £999+V AT 

Includes: BBC 'B' Wlth disc interface, d1scdnve, diis~ pnnter, 
Wordwise. all cables etc. 

BB C 'B ' Disc Controller Chips, Disc Drives and Upgrade s. 
ALL FOR IMMEDIATE DELIVERY 

Westockt:11:~~~~~1:e~.~;:g:~=~~~=::· Pnnters, 
Apple and Torch Computers available. 

Phone:Wilmslow(0625)533741 
Dean Coort, Dtao Row, Wotdlord Road, Wiimsiow. 

Games 

* PABSOFT * 
SHARP MZSO & DRAGON 32 

ANEW GENERATION OF 
GUARANTEED QUALITY GAMES 

EIOCEUTTACI IESIRErlEWIJ 
IOM8ER ATTACK; INORHlTHMS 

FOOTI.W. POOtJ FORECAST 
£5.00 pe,-game . Cheque91PO 10 

COMIVTU~ :· 
' ll'Mlool.alATAlll U l.H 

'i«o,,dlool.alATAlll Ul H 
f'""lool.alAIMIGr .... , Il l.ff 
~ ... ATAlll '14 .H 
..... ATAAIOOS U J.H 

~~,_~ (ll .H 
OlHl l l'UMISHHS 

C-lteAlAAI 117.N 
ATAll:ITtoCMIC .. ~._ (17.M 

""-"'INMollmAtMI U.H 
c..,,;,,.blfwATAl:I l4 .4S 

AU,IIC.-•ter-'°"' U LH 
IMocl-llftb ... AlAl:I U•AJ 

Al".!':~~l~-:- '7~ .7S 

~~~~~Al:l m .~1.H 
1011.AS<l-~bAIMI H .fl 

PAB SOFTWARE SERVICES 
37 WESTFIELD CRESCENT 

WELLESBOURNE, WARWICK 

--·=,,... ............. -.. ....... --
i:ff~~iir[ ~ 

Insurance 

INSURE 
YOUR COMPUTER 

lmp,Kt~ Fn. ,-,_,, rr.-.Mt'"--­
fO#'rou,~..,Eqtllpm«,t : 
tu,r,.~ rs.00,,..r,01~ 
£1..5CX>IOCUOO fflOOp,1f l$ie-J 
tt!OO IOl1000 ffl .OOp,1f2!11/-, 
rro.ooo ao.oop,1mie-, 

,Wlo,--
KGJ ln.urance Broker• ............. -.. __ .,.,_ 

l.tf'Olil,Q ) ~ 

40f11e~rt.Kf,,~W°.tb,SN1S 

Tet (0249) 651744 or (0249) 654321 
eKl.19. 

Clubs 

ORIC-1 OWNERS. 
Tangeme «ealedQrie.1 nowTUGautes 
the rw . AA independent users ~wrth • 
90lid reputation lot progt&SSNt system 

=..=,~ ·=: 
lots fflOfe. We have a proven tltOOfd ot 

~.!::i~~:oo~s~: 
(M) for sample newslenef and detaifs . 
tangerine u..,. Group, 1 Matlborough 
Dftve , Wor'8 , Avon 85 22 OOO . 

" 



~ 
IIUO!l£ ,OO W, 

A BBC WORD·PtlOCESSOR 
ASK YOUR OCAU.A tHESE OJ( STIOHS ·-·-·--· ... _. -~ ·- -·--- ·-·- .......... 1""" ... _ . ......... . ·==-::. ....................... .....,. ·c.·--......---.... 0..0. ,_ ~ :Era,:..;=::,:.:a:,.--:.~:'__., .. 

:i§::=:::===.::..::. 
• MICRO LTD. IF ALL THE ANSWERS ARE YES, ANO rT 

COSTS LESS THAN £20 , BUY IT 
IT IIUIT 81 WORDIWORTH I 

M..IOA'l...u&I:~ ....:eo1• U10M 

,., ... _ __ ___ __ .. .. s-

"-~ - --..... - 0,-

.. 

- -·- IAN COPESTAKE ,., , 
2'~~~=4 ~ 

..._ _______ _ 
Hardware 

=-BSBORNE 
EXECUTIVE 

OIIDD.IIOWFOREAltLYDa.l\'DlYr. 
lINCHSCREEN IU-ltAM 

TERMINALEMULATION.UCSDp,,STS'l'EM 
CP·MPLUSWORDSTAJ:3.0 

BCPL FOR THE BBC 
The most powerlul - "" lheB8C-. 
includes • ful ICl'Mn editor and 
- -~AOM , 450 

~~~-.. 
alto BCPL lot anyCP ,'M-£ 172.50 

Rlcllafds Colllputer Products lid - ·-·-... OU.Ol11 IQA 
Toleploooe 0235-850218 

Hardware 

SHARP 
MZ80A 

Tti!I JrfTEGAATI!O 

SMALL BUSINESS 
COMPUTt:Rwmt 

INTEGRATED 
A CCOUNT PACKAGES 

WRITE OR CAU. FOR DETAI..S 

tlJEST COAST 
PEASIJrlAl comPUTERS 
47 KYL~~g.1::.~A 7 1RS 

Programmers 

Ir you 
have writt en or are 
writin ga nori ginal 

machine code 
arcade 

qua lity game forih e 
V IC-20 
or the 

Spectrum, 
WEHAVEANIDEA 

which could make you r 
game 

TH E BEST SE LL E R 
IN EUROP E 

INTE RESTED ??? 
Tcl:01-8611088 

NOW. 

Dealer.; 

SOFT MACHINE 
A selection of the very best Soft­
ware, Books and Accessories avail· 
able for ZX81, Spectrum, BBC, 
Dragon, Vic20and Commodore '64 
Microcomputers. 

At 3 Station Crescent 
Westcombe Parf< 

London SE3 
Tel: 01-305 0521 

orsendSAEtorlrNcatak>gue 
(state 'tll'tlalcomputef) 

f'C?J I ULY28-AUGUST),198J 



MICROSHOP 

Program 
converters 

We need you urgently to convert 
programs from: Spectrum to 
Commodore 64; Spectrum to the 
Vic 20; Commodore 64 to the Vic 
20;andSpectrumor64 to Atari. 
These conversions are needed 
for listing books that we are 
publishing later on in the year. 

If you are int eres ted 
pl ease rin g Fi Inchbold 

on 323 3211 x365 

ADVEaT1111:a1 ,oi.-..... NtW. --
NJCaOIBOP CLlllllFIED 

r .. ..i,,c10,..._....._._,_,..... .. 
-- • .. Na I SO.llNO Wctl.LY 

NJCaOIBOP CLlllllFDiD ADVEJITllENEJff r oaN 
r,.,... ......,. ... ,c ·N • tinm_.., ___ _. .. ......,._Gf _.. 'A.- a -.:.t: 
~--.-•k.ofo,,rr> ....... __ _,..._"'_.__.,... ~ .... --~-·~ini. AID-lle~Dy1 ... iNcl l. " M.lol ..... Ol'l'Ol119'1 .... lo,..,.,_a..,.._ ...... w1e...o1 

-· prim .. ., "'IIIK*"-:.-..... 
IGC'aOAIOP CLUuru. Pell. 

H °"""' 8tfffl. '--'- W1A IHO 

..._..,_..._...,~ .... ,10 .............. 

l'CN JULY 28-AUC.USTJ. \'ltl.\ 

Miscellaneous 

-c------~ --,....,~phon.ac ................. 
p;a °"""'fO',lil-.-11'1"""""""1~ 
~ ... -~ ........... ....,, ....... ~---"-"'~ -*-•IIOlNltSAHD ..... Nd191WWl.c .... , .. -~ .... "" ..,.._ .......................... _....,. 
~- O" COM1'1.ITI DJ..Y IC.IT £39 

ou.&.UIENOl.lWl!IWfl.COl,lf 

ZX81 /I PECTRUM ~ 
MUSK: IYMTHE:SJSUlflTIM°' 

+ 11 UHE COfrflROL ,OIIIT ~ ....,____ 0 __ ,.. ___ _ 
::...-:,.::0::...-..:=. ..._ - c.... --...----·-------·---.,.._. .. __ 
_ __ .;::;::M-• £1!·!~-;; 
THE COMPOSER ~ ..._ ,.._..,.,.........,_ -
i.. ... ...,., .... __, _.......,....__ ~er • 
COLOUR MOOUl.A TOR IUT ttl 
AG8W1.PN.AJHFN(llll4bzxt IUILT tJO 

SPECW. OFFEff 1.C. l1t 
SPUCH OUT'VT ~ l ll-01 
,...._. .,._..,........, DATA tt M --.. ,·-··- .. _ ------.. - .... ,_ 

Classifi•d 

COMMODORE 64 
SOFTWARE 

UPT030 % 0FF 
LEADING SOFTWARE 

FOR MOST HOME COMPUTERS 

ORDER BY PHONE PAY ON RECEIPT 
PHONE01ts54751 --H.AII.D & son COM"'Tl."WAR I 

" 



--- - - JIE!Ii•F======-----1" - l!IU ..! 

If it's worth 
doing ONCE •• • 
ICI . with underst andable plea· 
sure. has announced in the last 
wee k that 1t has been awa rded a 
valida 11on ~ rtificate for its 
Pascal offering. 

Meanwhile in Hohart. Tas­
mania. Profes..~r Anh ur Salc.a 
leading figure m the dc"ek)p­
menl o f the PaSC'al Vah da1t0n 
Suite, has been closely invol"ed 
in pcrsuadingmanufacturcri 10 
gofor::ert ificate'i 

11,s list of succnscs incl udes 
SC\ eral household na mes. One 
occurs more lhano~. because 
more than one of its depart· 
men,,. h:l"' ob1a1ntd such cert1fi­
ca1e,;. 

Th e name ,s IC L. 

~~!!~~~':.!~~.~':!!great·-=~. m 
~:si~ ft;!t~~l;~a;.~~1h~! ~do~ti~t~d::r i~=:~v~~;;;~:~ I I I I 

'become the firs1 Bnhs h Soft· ove r the last decade. 
ware I louse to establ ish a No rth Per haps Ouic ks1lva meant 10 
A merica nopcr al ion ', say it had become the first Bonus! Extra 

Several Britis h software Brilishsof tware house 1oestab­
ho use,.w11i bc'iurp ri~d tolu rn hs.h a No rth Amencan ope ra· 
that O u1cksi lva has achieved lion this " eek. month. or e\en 
th is rema rkable first. Some of summer? 

NEXT WEEK·-- ----~ 
• ...,..,.. _ w e look 111t thcrommunk11tln& Mupkl mkrofrom 
AU<iilria . 
e ~ -A rull Pro-T~I of II new colour ploUtr for the 
IOM PC . 
• ~ - We compare IM·o Sptt lrum ,tts:k>ns o( forth , 
e ~ - SoftY f llltt fantasy for the Atari , Commodore 6-&, 
Spttt rum •nd Ork. 
e Micro,Ndia- CP/Misthc sub"edol thb II.out ukte. 

We dtd a n mJusocc to lnlu Da1a· 
loa's new payr~I S)'Slem ror the 
Commodot'e Pe l Wt wc=ck"' hen "''e 
utd 11 VrH designed for up to 2.5 
employees . Well, 11 may bt a 
packa,c for 5fflall bus1ncu - but 
not that small In fact. Bonus' .,.,11 
cater for up 10 250 employees 

,ony 

Number up? 
Anothcrdroppcdd1g11err0f1 MC P , 
1hc compa ny •1th 1he One JO)'Sllck 
in terface and speech synthcs1~r 
(Routmc Tnqunic=s, muc: 19) IS on 
01'12.s«465 

Vic too quick 
In our round-up of ,,.-ord proccu.+ng 
packa&es for the Commodore M 
issue: 16, •"C revtev.·cd Quick Bro..,;n 
f oll for the Vk 20 on the undc r-
11andm& 1111,as ,,nually 1hc s.ame as 
the not )'Cl released \CBK>n for 1hc. 
Commodore 64 Bu t •·c now lnow 
tha1'1notthccasc: 

We' ll 1ryap 1n, thou&h, 11,hcn""e 
get the p.-opc:r Ou.ck BrOWtl foll 64 , .. , .... 

P('N Oa1chne,;; keep,;; you 1n touch " 't h up-com mg.c\enu Mal.e P<:N Datelines should send the mforma11on ai least one mont h 
sure )OU en1er t hem 1n )-our diary before the C\Cnl Wrne 10 PC"N Oatchne), Personal Compute r 

Organ 1§Crs,....ho"oold hkcde ta 1lsofrom mge\Cnh1ncluded1n Ne"'· 620dord St reet. 1.ondon \VIA 211G. 

UK EVENTS ·-81h lXMt«ofa1r 
Arotn User E11:h1b11ion 

Computer Open Oa) 

Vtdeo, Audio 1nd 
Computer SOO.· 

Home Entert1mmcn 1 Shov> 
Computer Open Day Ellh 1bttt0n 
M,crocomputers ,n Bus•ness 
Personal Computer Wortd Show 
Computer Fan 

Eu ropean CQmpu te r 
Trade Forum 

OVERSEAS 

..... 
August 20 
Au,us125·1R 

Scpiemhcr 1 

Sep 16-HI 

Scp l 7·25 
Sc-ptcmlx-r22 
Scp27-29 
Sep 29-0ct 2 

°''' 
OC14-7 

c.... o.e: .. 
lnte rnaiiona l "-hcr0Compu1er A ug 2·5 
Exh1btlt0n 

Nuional Compu1cr Business & Aug 16-19 
Office S)'l>trrm 
Penonal Computcu & Off.« Sep ~·8 
A utoma tion s,·stcm,;; (11:h1h11ion 
Aus tra han Com pu ter EJ:h1bttt0n Sep IJ-16 

In te rna tiona l Pcn pheral [qu1pme n 1 Sep I J.. I~ 
& Soft v.are Expos• IIOn .. 

·-Akund,a Palace, London 
Cunard lnternauonal llolcl, 
I onJoo 
DragJnor a ll ocrl. l rcd, 

Britdfordfa~IIOO 
('cnuc 

Ohn1p1a. London 
C'cnm1III 01rl.Gl.11\p 
\\ a,...cl Um,cN I)', CO\Cftl') 
lbrbtcanCcnlrc, London 
The S.r Frcdcrk Ckhom Scl\ool. 
\\clv.yn Garden Ci ty 
',[(', 81rm1ngham 

........... 
Mile John,100(', 01·&019172 
Computer Marl.ctpla« Ltd, 
OJ.'H01612 
Ton) Kammhl.1, Couchmnd Communicat,ons 
L1d.01.ns 1t02 
R Cooper. 
J Wood & Son-. Lid. 
Hradford 720014 
Mon1bu1kl l.ld.Ol-'861951 
('ou,;hmudCommunicatt0nsL1d,Ol-n8 II02 
Pc1cr1Jubb,01-8924422 
Montbu,ld Lid. 0 1-"&6 1951 
R IJr()llon 
\\ clw)n Garde n City2JJ67 
Oapp& Pohal. 
Curope Ltd. 
Ol-7.t73131 

·- ........... Kuala Lumpur . Malau1a Confcr~nt't' & Cxh1bt11on Managcmc nl Sen. ices 
SD'I BI-ID, 9-A Jalan SS2.i 8 Tama n Mc1ah. 
Pclahng Ja)a, Sclansor 

Aoclland. ,cv. Lcaland Trade & lndu,1r1al [ • h1bt11ons. I ? l lca1hc r 
S1rcc1. Parnell, PO Om 9682, Aoclland 

Amstrrdam. The Nc1hcrlands RA I Gchouw UV. Eu ropapkm 2. 1078GZ. 
Am-.1crdam 

Mclhournc. Au,traha Riddell [11:h 1biuon P romolloos PTY Lid, 
IM Alhcrl Road, Sou1h \k lbournc:, Vk 120'.'i 

MO'ironc Cen tre. Anaheim. USA Cahnc:rs E11:pos1tl0n Group SA.0-ISJ 38085 

PC~ JULY28-AUGl,STJ.19bJ 
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Announcing more exciting 
programs for the BBC. 

\ corn soft is t he software di\i sion of \ corn 
Com1mters. the compa n~ that de~igned and buih 1he 
BBC \l icrocomp ut('r. ll ere :111.• fol•r mol"t" exciting 
pro<~r.1ms.. all dt-sit:i:n(-d to t;t'I the mo:,1 from )Our BBC 
\l icro. 

lligi c Gardf·n (£9.95) is a t a:,...~·11(' JX1;:ed on 
Shirl{'} Conr. uls sut c(·~ ful book. If~ a probl c,w ~ h ing 
program which pro,id <-s 1he com1)l{'tl' IK1,,in n{'r .... i1h 
instant ans.,.,(•rs to the qu<-stions of .... h:,t to plant and 
.,.,)wn:•.Simpl ) 1d l thec omp ukr " ll('th(·r )OU prefl'r 
a ~hni b or a flo"'<'r. th(' 1}1)(' of Kiil.1~ 111 and shad1· 
condit ions and n:·<1uin:..J flo.,.,<·rin; t im(· :md th{' 
com1mt<•r .,.,jJI (' O lll (' u1, .... ith :1 ~d (•t:l ion of po~t-ibh· 
plan b. 

l)rJug ht.~,, H1·u ·n-i(.\.:9.95)i-a( 'a':'-"-f'llf·containin~ 
t""o t r.idition:11 board ~;ml( ' ~ for ) OU to pla~ a~ain .. 1 
tlw eompu h·r. Hoth l,!'i, <· a f!rapl1it· di, vla) of tlw 00:1rd 
on tlw :,•.:n:'<'n :111d ,o u ('.;tn (•11tn ,our mo, e., v.ith (•i1lwr 
ke) bo:1rd or jo)~tid, . Tiu· 1,-r.um ~ t•:rn Ix· pla)('d :11 
,·ar)i ng l< ... (•I .. of difficult) and 0111 11(• hip:lwr lew l,.. )Oll 

v.ill fmd tlw t·omp uln to bt· a ,. ·r) v.orth) :1d,1·n,.ar~. 

!.!.21!1?!:! (£9,()5) j ,i :11,!'<IITH' Qn ('J ...... t•!h• v.liiC"h (·an 
b(' pla) t..J v. ith t·itlwr kt·) IMJard or jo) ~tir L_.,. I lop t lu· 
frol!at ro!':, th<' bm,) 11101orv."a) lr) in~ 1o a,oid fourla nf', 
of fo:.l· mo, i114! t r.1ff1<·.' fo {!t'I at ro~ t lw ri, t·r to t lw 
fro!!'& lair )OU mut-l h·<•pon to 111<' lo~~and t11rtl1·.,·l,:u·k ... 
bu t lww.irl' of lht· di, in;:: l urtl1·$. tlw <·ro<·od il.-and 
the!ln.ike. 

m :Pl.(£99.65) i .. a nn ibl,· mod<·rn !llrur tun-d 
IJ lll,!'llil~(' lhai"~ \ ('r) t ' il" ) 1o li•;irn. T ll(' ,,.ir L,i.;!•' (~n t-i .. ~ 
of :1 BCl'L 1:m;::u:i.;:" no,L, 10/80 d i"(· :ind :1 t50 1"'4!(' 
l "'(•r Guidi•. T ht• di!'(· <·ont:iin~ 1111• HCPI. Com11il<·r. 
ii S<·n:•(•n Ed itor :md :1 650 2 \ ,...:•mbl n BCPI. j .. 

1,artin il.irl) !!Ood ;it hamll in!! Input and Out put .ind j,., 
id<•:il for v. ritinp: ut ilil) prOl,!'r.un .. :111d to Jeu •lop l!.1111('"' 

:1ml t·om m(•ffi.il 1,.;1C"L:t.;:<':,. 

I lo" lo l,!'f'I \ ro rn , .. of t 11!'.!?I!'!!!!!:::: 
H ,ol l rr a f'rt"'<iit r an:1 ho ld ,•r and v.ould lil f' 10 

bu) tlw ,;ro~r.:1111 .... lt0\\n in thi ,a d H·rl i"4"•nw n t. or if )OU 
\\Quid lik,• lo Lno" 1lw addr1•-.:,,o( , our ll{'art·~t f.tocl i ... 1. 
j u, t p ho n,• 01-ZOO 0200. • 

\ ltn na tiu· I). ~ou ran bu) tlw p ro~ra m .. din:'<'11) 
h~ ,-t·ntlin~off1lwo n:ln form IK'lov. to: 
\ r orn~ ft . d o \N ·tor ,fo r l f't ir'¥. lh·nin~ton E..-t.1lf'. 

\\ r llin~lk1ru111,!'IL \ or lh an b, \ \ 8 2H1-

\l -.o u .. r tl1io1 form if , ou v.ould lil (• lo r("("f'iH· 
tlw t•urr, ·111 fn.,. \ t·orn-..oft r;t :1lo~ut". 

PI,.,..,,. allov. 28 d:i)" for ddiH ·r~. 

'S (:n:>t:lit ( :ard l lolJ t•n.. ·r~·lr phom· 0 1-200 ozoo. 

!l o: k orn"4Jfl.rln \ f'f'"IOr \l ;trl..rl inJ!. l),·n irq!IOll E~lal {'. 
\\ ,·llin~b..,ruu:,:h. \ or1h:.ni .. \ \8 :ZHI. 
Pl,,;1 .. ,,,. ,,,ul 111,• th,• follo"i 11~:-
l'Ht11,H\\I 1'1111 I tJ l \ ' llll l'O'I\ I 

l•r4.iithl·& H,.,.,..-.., l ' l •t; 11......... l·•··· 
Ii. l'I ~,,., .... ; 

ltfl\l 

I ;•1wki .. , · l l()/d 11•,1111• p.i~abl,• to \ ro rn .. o ft Ltd. 
Orl' h:1rµ.,· m~ rr,·di l l':Jl'\I. 
C,m l\uml-" 'f 
4\""'' llm •Y•· \1-.;1 \ , ,, . .. (I ...... !~) 

l' lra-..• ... •ml m 1•1lw k orn-..1f1 hnK"hurr 

\ ,uur 

\d tlr,• .... 

"-l\ \ 0 1 
... ,te..20 
... 11(.!J 
" '1 01 

PJ:!'1 
H.-,1•1"'"'-.I '\t>. l i! l7t>l. \ \T""- l li Kl!llU 
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