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T.l l[RE .-redoL.bl.s of qu.a.lit) printer.. from v.hteh to choose.With 
qu.a.l1ty p~ t.lb!'§ of vound L2 50. 
rhe-BrOthtt M-1009, hov.e,. er. breaks .a.II the rules. 

Sta.rs def1andy bclowth u c:ioo barrier . 
Though ll h.u far more than Its r~r sharcoffc.aturcs.it rNinta.iru 

rn<' ('XtDOrdirwily k>v. pntt of L199.95. 
Trcwc lsa l a stca dy f1f1y. 

In the .speetl stakes. the M 1009 is Cfflol.inl) no slouch. being 
fully capable of up to 50ch..u.K'tm per second 

Pro,1ding bi-directional MKI logic seeking printmg for normal 
cNn!Ctm ,md um-direcoonal printing for supcr and ~ub ~pt 
, ndgr.,phocs. 

Prin1.s onanypa1>er . 
lk,ng m impact pnntcr. the M-1009 .... 111 print on ,irtuall) 

,m) ~per, induding letter he,xhnl.,'S. im ~ and st.mdanl of11t.-c 
\ t.lUOflC'I') , 

It \'ti ll e,.cn pnnt l ""O copies toi,oethcr .... ,th )'OUrongmal. 
A s uperb chara c ter n"('()nun1 •11da1.io1L 

In its p~ r.mgc. the M-1009 has ,1 FI de.a.I more c har.k1 lT 

UW1 ~ ! b~~ int~tional type .11'1(1 gra.phiccharac::tcn. 
Hc liabWt y comes as i,.1a1Klarc:L 

Built to the wne exKting nand.uds il'j Bn.>thcr-'s cl1te off,('(' 

pnnters. the Brother M-1009 .a.ll'C¥1) has fault.less credentials for 
rdi.i.bil.t) . 

Its 9 pm dot nu.tnx heMI, for <'XMnpl<'. h..ll m ~ tomshmg 20 
million ch.u.w:tcr S("n.icc l,fe 

On e prin1 er thac doesn 't bloc l..ouc the light. 
Mmy ~ comput<-n ttnd to IJ<' ~ l1ufo on th<-l.iri,'<' ~t<I<'. 
In rontnsl tk compact M 1009. ~t only 7 cm high. kcq» .i 

discreet profile 
\\~ I des1gm-<l rel~blc Ml<I consci<'tlllous. 
The Broth<r M I 009. 

(•i•!!i!#i . . ... 
The future at )OUr fingertips. 
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Modem makers ha ,·e o,·ercom e 
the price problem - 1t does n't 
cost an arm and a leg to get 
on-line any more. But do they 
have a convincing cate when 
they talk about the boon of 
commumcat1on1? We look at 
the Prolek 1200 modem in lfr= =;::;::;::; 

for micro communicators in 
general 

ONITOR 

One Product& lntem11t1onal ~:~:;~e :,~thde~oo ~3:i~ 
mated at£6.6m1ll1on by reee1v· 
er Oennll Crou of Charter and 
Myhill. 11-'• too early to give a 

~::1:C1':1t:':ot!:u~d 
£3 million. 

detail and ....... the p n>$ped.t Iii~~;;::~~ 
When PCN spoke toMrCroet 

lu t Fnday he 1&1d tha t there 
had already been a number of 

5":CTRVMm.)'hem 12 'munnunnp 'o ntheaubJe('t.ofa 
s.=-.-. -,.-u-, -, .. ~ ceo----chc-ip-. -,de-,r,-nc1--,-,-,h-e-p"'la-n,-,-•• -nd--,--te-, "",h- t"'h,- h,...,.-,...,...11e buyer for Orie. and he had 
alien hordeta le8'0n they won't forget in a hurry with thllhaung already had one formal otTer 

OUTPUT 

for the $1ncla1 r Spectrum ~~:~:;:~b~/::~? ih~ 
VIClhf,ouMI 15 companyhadbeenmoot.edp ri or 
Not a throw.away, more of a write -off aa we present a uti ltl ythat to the crash, and lhi1 ii 1t1ll on 
will 1mproveyourcontroloveroutputfromaVic20lOlhepopula r the tab le. Mr Crou intends lO 
MPSSOI pnnt.er look into the ofTer1 further a nd = ·-•·,..-.. -~~.,-----------~ &hould have a cleartr idea of 
,,- ,--· -·- - - ,,--- "-"--,----,----,--,,.---- l-7 whether the company can be 

~~~~;~hoa~ ~!1 =r:.r:~t!llo~.e;:h:he :i;ty program , a aaa: ~:i;::~ot;w~.w.=:~ 
with cas.h 1aject1on1, as Eden • 

= e~ the Bomb Disposal Squad in th11 test, :: ~,~~:r:oe:w~: ~=~ 
maze atrategy areade game for the CPC4o4 - the entire human pnng Investment.I pie came to 
race ii depending on you One '• re.cue when the corn· 

COMMOOOR£Cntmsll 22 :~!m"n°\;."~s.;~b~f 1

1
; !': 

Contmu mg the presentatio n of our uclua1ve Commodore 64 
game Crazy Caver-ru1 from Tony Crowther , or Pott y Pigeon, 
Monty Mole and Suicide Ex-preM fame 

Eden.spring that called in th e 
~1ver l1,1t week . Eden· 
spr1ng'a agreem ent with Or ie 

prov ided for a n initial payment 
o( £2 25 m1ll1on, with a total 
mu1mum payment of £5 .85 
million . Thi• was cond1t1onal 
on Orie achieving pre-t.u pro­
fit.II of £2 million for the two 
year1 ended Jun e 30 1985, but 
underthec1rcumatanceewecan 
assume profit.a have fallen a 
mite short of this , end that 
Ederupring has decided to cut 
1taloeee. . 

Onc'1 career baa been che. 
quered to eay the leut . The 
company came out of the trap1 
with it.I Orie I micro shortly 

~~ claA!t~g,!'\::b~~ 
by bugs , the Oru:: I' s capabili· 
ti es were at least comparable to 
the Spect rum 'a-bu tthere the 
reee.mblance ends . Whil e Sine­
lei r Reteareh went from 
atrengt.h to stre ngth , Orie all 
tooof\.en gave the 1mpreM1on of 
stumbling from loan to loan . 

Thedefecta 1n the Orie 1 were 
corrected with the launch of the 
Al.mol, but the pricing of the 
new machin e waa botched. 
dealenbecamedtAafTect.ed,and 
Orie machines were di,counted 
out of th e 11hop wmdow 1. From 
then on the writing wu on the 
wall for Orie in the UK. 

HARDWARE • •• and Prism shatters in week of woe ....... ., .. - 24 
ACTh ufo llowed uptheor1g1na l Apricot with a tr1oo fsucceuor1 
We tum the spotlight on the Fie and find thati td oesn'ta hy away 
from the a tt ention 

sonwARE 
36 

TheCood , theBad and the Indifferent .. ourcnucawe1ghuplhe 
late1t games for the Spectru m, Commodore 6,4 and Amstrad on 
our Yl'etkly rev iew pages. 

39 
Wh1t.eLightningw aaoneoft he packageso fthey ea r1n 1984 Now 
it's ava ilable u the L1ghlning tenet for the 64 Has 1t Joa:t 
anything in the t.ranalation? 

REGULARS 

A1hng micro d1111nbutor Prism 
hu called 1t a day and 
appointed a receiver - but 
there art pl"Ofpectl for aome 

areThe ~fvC:t~~ten Adem · 
IOl'l of accountant.a Arthur 
Young,aay a hea 1mstokeepth e 
Pn1m Group trading and II 
negotiating the aale or aome 
pa,U. 

t~or the moment . he haa a n 
agreement with Sincl a ir Re. 
search that will allow a con · 
tmued suppl y of Spectruma to 
Pn s m'acwn.o men . 

Othe r pr01pect.11nclude ~ 
Wren Computert 1ub81diary 
and Prism 's magwne opera · 
li on, ECC Publicatio n&. 

Monftar 1M1aow .... 
_Pn_o_m_a_h_at_te-,.--,--bu-,-,h-,- .-,,..- , 

10 Recent.ly Pn 11m ventured 
1ntoteveral new areu , 1nclud. 

aren't loet, lh1t page ; dealer1 

:t!;ho=.:::·:.~~ 
3: Acomeof\ t.oesASA line. page 
4; Home Front , page 5 

~, ·entures from Art~ :fes~~::t: ~~~t;:~~o~~ 
groan on the rack thi• "'eek 

- ... - 34 What '• on the way from the 
aonware producer1 for you r 
machine 

_11u11oa, __ ...... ______ 1 ~ ....... 

Put pen to paper and put your 
po1ntofv1ew 

Scratch our expert.I' head s in· 
stead of your own 

PCN t'E 8RUARY919tl& 

No charge, no obligation; 
browee through ou r regula r 
clu1ufieda. 

Qu- 44 
The lut word . at last 

backed up by its mam st.rengtha 
1n hardwaredu nribulion, mod· 
em.a, and publuthing . 

However, in a sta tement 
auued by the board , Pr1im aa1d: 
'Due to a shortfall m cont ribu ­
tion from i ts pnnc1pal act.1v1tiet 
and wnte-down s 1n the value or 
aof\wareand modematoclu, the 
group wa11 unable to support ita 
curren t tr ade and the new 
ventures .' 

Thoee lhortlall a included a 
reductJon m Prtsm 's share of 
the Spectrum market, a nd 
problem.a with the di atr1but 1on 
of One and Enterprise 
machinea . A bold move into 
communica t ion. alao railed to 
pay off in the ant1c1pated mt11n· 
ne ra nd itia reported that Pri sm 
hu 10,000 un.aold modelJUI 11t· 
ttng m warehoU&el. 

The ltones or fin ancial diffi · 
cult1e1 had bttn mounting for 
aeveral monlha culminating in 
a £1.2 million fund .ra1aing op. 
eration hasue 72). Even that 
pro, ·ed to be insufficient and 
rumou rs began that Sinclair 
would ba il the company out . 

Ironi cally, 1t wu Smcla1r 
that revealed the current 11tua­
t1on with a bland announce­
ment that it had ended it.I 
dbtribution agreement with 
Pri 1m becaw,e or it.a d«i11ion to 
ca ll in a receiver . 



~· ... 4'iift po1cy 
seems to have bttn inspired by 
a merry -go-rou nd, with umt.8 
dropp1ngofT and being rep laced 
every fe w lurru . The 1542 was 
nev er officially launched in the 
UK and never will be now; but 
t he sli mli ne device that Com· 
modore showed al t he La.a 
Vegu show last mont h may be 
on the way t h11 summer 

Mte, .,...,... denials Smda, r 
has cul the price of M1crodrive 
cartr idges to £2 th11 week 
Short ly before 1t launched the 
Spectrum Plua 1t strenuously 
demed that 1t had a ny plan , lO 
tamperw 1ththe Spect.rum. You 
can dra w yourow n conclus,ons 

Ql NftwaN will be eas ier t.o find 
in the near future with t wo 
relea.ses from Qua ntumofDon­
caste r . The oompany has Logo 
packaged on a M1crodrive with 
ut1hu es, a file-header reader , 
and a game for £6 95 Another 
packag e brings together Inter ­
galacti c Trader and more ut1h · 
tie ,, at t he same price 

~·1sl2 KBilMKiso ut.&ell1ng 
1t.1128K k1dbrothe r ,butne1t h· 
er 11do1ng as ""ell a, Apple had 
hoped Reporu from the US 
suggest that the revamped a nd 
re-pm:ed IBM PC J r is more 
tha n hohl ing 1t.s own aga inst 
the Macs There i11t1II no sign 
from IBM of the J r being 
launched in the UK 

Miltder fans CM loN. ..,,.._ lo 
8lepp ing into Arthur Daley 's 

h~!: ~t7.:;~~fj:~·;11~~~ 
nun-damaged umb rell u in a 
new game from OkTron1a 
L,cenced by Tha mes Telev1-
11on, DkTroma has tran s­
fel'Ted Arthur, Terry and va­
riou1geezersfromtheTVse r1H 
on lo th e Spec trum. Commod­
ore 64, Am.sltad and MSX 
ven 1on1 will follow. The Spec­
trum model 11dueoutat the end 
of February for £9 95 

,.... v.a., Micro l"rMltcts <0423 · 
864488>. producer of the Slomo 
game 1peed controller for va· 
r1ou11 m&ch1n('ll, hu 1ta n08eout 
of JOlnt , mce chequ es for the 
productare being made payabl e 
to Cambridge Computing Re· 
&eJtth, 11.3 ma nufacturer a nd 
d1str1bulo r . Wone . CCR 111 1n 
rece1ver1h1p Please note that 
Slomo III ava ilable from N1dd 
Valley at Ste pping Stones 
House, Thi stle H1 II, Knaresbor ­
ough, North Yorkshire for 
.£14 95. 

...,...... ht..-priM c:..,,..ten ... 
abou t logo into full production 
Th e first pr1or1ty, 1tNty1. will be 
to supp ly the 10,000 Ente rpr111e 
Club memben who 11gned up 
last.yea r . 

Price war victims u.~~t!'3 =~%~~· ;.w~: Commodore UK 
COUnt the COst sa,d that Aco,n ••ould be ,.. pUIIS in its horns 
The price war brewing 1n the funding the difference 1n price Commodore11 feehngthep1nch 
homem1cromarket hutakena to thoee who'd lost money on afte r a 11lack Chr111tmat. and 
new turn , a1 oomputer dea lers ex111t1ng 1tock, a nd said that 114 )Obs ha, -e been lost at 1UJ 
aa&esa where the Acorn Elec- there wu no truth 1n stor1ee Corby manufacturing plant 
t.ron and Spectrum Plut pnce t hatdi.str 1bu torswerecona 1der- In the US 1t has laid olT 540 
cut& leave them in t.erms of mg dropping the Electron produ ct ion workert but it ex· 
1urv1val. The dealert PCN spoke to pect.t to re-h,re them by late 

Acorn 1n parti cular &eell\l to were all, lo varying degrees, 1pnng The,ob8 lostatCorby, 1t 
have lost fr iends a nd has drop. d1aatroc\ed,11,nd even before the says. includ e temporary 1ta fT 
ped llof1ta17d 1stnbulors One price cut Acorn had the reputa· taken on for the Ch r1st mu 
deale r deacrtbed h18 new profit t1on for giving dealers low peak; but some members of the 
ma rgin on the Elect ron u margu ui Last yea r 's 'pu llout' perm an ent work force ha\ie 
'r id1culoua-atthenewrate1t'a from the UK market by One been hud ofhs well 
not worth having them ' was to a conside rabl e extent Commodore builds the 64, 

Oth er dealers are 11m1larly influenced by a collapse of Plus.4 an d 16 at Corby It 
displeased, and aome have dealer oonfidence. followed by ong1nally planned to create 
e1ther cea.sedatockingthe Elec· pa.me d1acounllng. and this l,OOO,ob8 there, and the v.ork· 
tron or a re considering drop- exampl e mui;t eve n now be force lnow at 600 people, 11 
ping 1t 1.a r ry Jacoba of Ja cobs furrowing brows at Acom roughly at the level Commod-
Computer& 11 onf' of thoee ore had expected to reach by the 

:~:C::h e~~~ :~~,~~nC:~~ Tandy goes for NEC's en4 h!!v9r~ing isn' t nett1S&nly 
E lectro n u£6. and doesn't feel jugular with 100 Cut on the wall for Commodore but 
that 1l'1 worth hi• whil e am· Pr 1ce-cuttm g 11 turnin g into the enth wuast1c talk of a con· 
t1nu1ng with 1t He a l&0cla1ms throat-cutting 8ll Tandy and tmually expandmg ma rket has 
that aome d1&tr1butors a re con· NEC battle 1t out for &ales of gone 
s1dering stopping h11,ndhng the lap-hel d porn1blC11 In 1t.1 place Commodore 
E lectron Unt1lth ee ndoff ebr uarythe "keepa 1l8 optio ns open' and 

Thi• auggest1on drew a hoot 8K Ta ndy Model 100 will ooi.t a.sseru tha t th11 year 1t will be 
or mirth from a , pokesman for £349, almost £50 leM tha n the equally act 1\ie 1n the home and 
the Spectrum chain, but 1f, N~;C 8201A The 24K ,e rMon bui,ines.,,market.s 
there '• talk among dealers of comes down by £110 lo £469, General manager llo""artl 
d1&Lr1bulors pulling out th1! and 1t 1• by no means ceruu n Stanv."Orth s<11d la~t .,.,-eek that 
can' t be good new• for Acom that prices will retum lo the ir the challenge for ma nufact ur · 

Another dealer voting with former le\·els - £449llnd £579 ersfromnowon""·ouldbetog1,e 
h11feetM11d ·1fsomebodywant.8 - when the sale period en~ you new rea.80 n .t1 for buying a 

:~, ~
1
:~~n , ~lr ~~!~h~~.~ f~:; :ni:~ :re ~h~t 

1~k ~~~r:>s ~~
1:~:htt:~1::~~~ 

1t Everyt hing' , gone down 80 £50 off the Model l()()"s price reuo n' in theComm odorebook 
much that we Just sell what'I last September NEC re- But St.anworth '• comment 

go~~~l~t :~1_~ne' cont rary, !ias~ £80 f~~\h~:201~ ~":1h~hl~~=fi~!t ~~~C:~~~ 
&eelTl.fl to have struck the right br1ng1ng 114 price to .£395 ore has more machine, in •tock 
note wit h dealers. Smcla1r 1t- Another month later 1t went than1tcansell,andposs1blytoo 
aelfw1II only say that the dea l further ,ofTeringthe mach mea t much produ ction capac ity The 
it's offenn g van es from d1str1· £299 for a limited period response in these c1ttum· 
butor to d111tr1butor depending A Tandy ii:poke!i.man admit· s tan ~ 1A a quick sa le - but a 
on 1uze,buttheSpect rum chain ted that the late$t price cuUJ spokesma n 1a1d that the com-
1.11 current ly offering crecht on were a respon!le to N .. :c· s pany 1t.illhuno plansto redu ce 
Spect.rum Mmua purchase.a aggreu. 1ve pricing the pnce of the 64 

made in the 30 day , up lo 11iiiiiiiiiiii•;;::=::=:::::;;;;;iiiiiiiiiiiiii l 
January 21, and Ill JJW&PflinlJ I 
any old Spectrum, in a dealer's 
stock for the new Spectrum 
Plus 

Whe n PCN sugges ted t.hs L 
S1nda 1r might be operating a 
particula r ly favou rable dea l 
with 1ud 1JJtr1buto rs 1n order t.o 
kill Acorn , a Smcla1r apokM­
ma n ""'Ould only comment I.hat 
PCN had a v1v1d 1magmahon 

Commodore seems to have 
won frienda by 1mpo11ng a pnce 
freeze over Chr u,tmu , but 
many dealers are sllll wary 
about over-ordering - with 
pr icet ao un.st.able nobody 
wanlll lo cal'T)' too much atotk 

Acorn responded promptl y 
and vehemently to suggeetion.s 
that 1l8 dealers were unhappy 
about t he way they 'd been 
treated over the Electron pnce 
CUL 

A spokeswoma n catego n cal­
lyden1ed thaL th e profit margin 
would be aa low u £6, cla1m1na: 
that, alt hough the deal was st11l 
being negotu1ted , margin , 

DSIOltN( llllVISntD- n. ...... ~ ,,_ u.. ...... ,,_tllt ,_, 
COMP,a11Y Ot11iorae is ,..-,, to N IMHK:IMd • tk 11ritba1 -11.t. TIM 
0..... 4, ..,.. affedioutety ~ as Urie bpras.. is• 64K,ZIO-tt,ase,d 
CPJM IUdliiet . tt is atn.s,ort.lWt~wlUI Mttp'II S.2SMI Ilia 
._.-4..,.itor .TM~et.SrowcM,NNU..Mltofib~. 
U. Os.NfM 1, N411 of ectDll..t IUCNMSfftlltiloUlfi ilweipsallouttM 
.... . ...... toftwaRillcllNltlWonhtar , S.pefQklanclMaillNf'I•, .. 
£1,300. 
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{E 1--0N-IT-,--OR-- - ~_.--~ _ 
..... ,re .. ,~ , ••.•• ··~·· .Jl 1IEW Fi~ ~!~~J 
springforward ~~~!~n.Thi1~h:1:~~~e::c~ ... , - ~~~e~tw::'1n:ancr~~ 
:~:!i:tp;t:~~~:~:J!'; =~~up between US Cold . , inf=.~0i:•0~;:~~.:! 
eome oft.he moat barnn week.a Ultimate should launch and weather, tpol'U retulta, 
ever Alienate in mid-February, government 1tat1atics and IO 

There wu hardly a releaae marking a depart ure from it.a on Among the rnaJOr I.Pto «er · 
worth ta lkin g abou t 1n J anu· Alie Atac. Sabrtwulf and 1ng cbt.a are Japan'• leading 
ary , but aoR.ware houseg must Underwu rlde series . However . depart.ment st.orw., J apan 
have been bea\·ermg away M1remare and Pentagram. to National RaJlwaye, and the 

~~:;!~:::;:!!;~~!~~~ ~l~~=u:~~: i:.~~~;~~: Captain marshalls =-~:n~'f!a°: :~!1~ 1J!: 
upN:!~~e~extJ:;;;f:ka will m~:w,on will buil d on t he Viewdata troops =~v~~~~~;,:i;:';!iy}."i~ 
launch 'eometh1ng new to the 1u<ttNof1tecle,·erAvalonw1t.h Imagine for • minute that alao •n IP All thete IPs hive a 

ib~:; 1J.•0ue: gu';:1!' lh~~ t:al~o~lo;~: ~:~ot~:~ 1~ :: ·r:1:::~ i~~r::-a~: ~fth:!fc:?a!':w~a~I~ 
th1sw1Jlbe a 0 1ghta1mulatoror mediate plana a re away from that there'• an 1nfonnallon toorde.rHrvitttandmerch a n­
eol'U the games field The compan y revolution pue1ng you by - daae. l nthuervieecategoryue 

ev: !
1;~1!1:r;~~=!~ 1

:{~~~ :ri~~ ~~~::~: Tu:O~fo~ ~teC:fi1t: :e~C:11~~~1~~ ~7r-e'".~~pe:~: n:th~ 

::~~:tn~
1
!hg~;~~lps!::i~ ~ph~::::age·r:r t:e $;:; ~~r = y~u~b:!.T. ~~ ::1:!~k:i H~::w::lu~ 

fortheSpectrum The compa ny trum.ca lled Light Magic of1t. withdrawal and which are de-

~!t1~1:Co::~;Co~n!: ~ e~ ~th~ ret:~~~tr.:,/1~':8;·,.,~ . ~k!~~it;r:1~:,a::t'! ;:~::::. ayatems (or home 
fintortheee-FullThrottle - se net of Spectrum games 1y1tem called Captain 1n the lt'a import.ant to ~membe r 
will be on Mile from Marc h Everyone's A Wally will be land of the riau'f aun at the thatW1th1uchin ,homeaerv1ce1 

Micro Computera L8 on the shownattheLETahowf Febru · momenLCaptau111acharacte r already operat.ioDII ln othe r 
,,erge of releas ing a version of ary 17-19, Olymp1aland will be and pette m telephone-acceM eounlriee, th e problem with 

t!i~'J) i~!e~:ii::nJrT:~~~ •n=~%:.~:,b)heryn:l ever j~~';:u~~jl(~~: ~pl:Ua;;~he r = 
Vir1;pn Games. among others multi-role arcade ad\·e nt ure', electronic Junction where m· of compute.riaation hu held 

The end or February will~ th e unusual feature is that the formation prov1der1 (IJ>s) and back development in thit area . 
Ar1ol810n a,ell1n1 Spectrum playe r can aw1tch cont rol from people like you and me (uaen) One of the methods to imple-
vert1on.s of the 64 American one characte r to anothe r inte.rl'ace. ment such aerv1cetc to special 
= = ====== = ========= It went a.nto operallon an uaer grouj» - perhap1 even 

Captivating caption 
wins reader £100 
A coupleof ...,eek1agowe a.sked 
you to supply a caption for one 
of Benian's cartoon!. The re­
apon.se was better than ....-e 
ant1c1petcd with many en tri es 
rauung a laugh 

Thet•·omoatpopula r themes 
•· ere variations on Ehte , and 
Preaident Reagan' • Star Wars 
programm e On the whole .... e 

rd':!!~e ,t~: 0:0~:r;~::~ 
la te fiend IC Burru whotubm1t · 
ted: ' It aays pre11 Space Bar for 
Milky Way but all I get are 
Galaxies.' 

PCN f"EBRUARYfH985 

We aleo hk ed P Albericci' s 
90Cial concern: 'He takes VDU 
health hazards too sermualy'; 
and M W1ll1amJ' 1urreal .. I 
think I JUlt blaated my own 

ea&~:~ ~ck to Mr Reagan 

~~~lu1K:.th~ ·1t ~ta~t~~•; 
Mr Pttltdent - you can blast 
the Comm1ea tomorrow ' 

Finall y, we decided on the 
entry from Julian Fuller . of 
Dawh ah m De,,on. who will 
rttel\'e the £100 pnz.e Juli an 
came up with: 'Tell Chemenko 
to hold the line - one more 
wave or SS20a and I'm 1n the 
Halloff ame' 

~:r;~~~O:.k~~t
1
~b~ = ~illbe ~ = 

eound a httJ e hate in th e day, iut clmed u.r aroui:» (CUO.) . A 

~::!:ear~:::: t~ :Z1J!:n,r'eth".!~ ,:t:::~ 
Japaneee ha\·e betn able to interaction will be cra.mnung 
avoid eome of the teething echools, which will offer mem· 
troublee that traditionally be· bera of their CUO. home tuto-

ae~:n~~- at hat been a n ~:!'a~=~=ti:-!1~::~ 
1n.1tant 1ucce11. Preite. I. a, I aamp le quett1on1 for their col· 
recall . haa taken olf with the lege entnnce e.uma. 
lumbenn.e reluctanee of a At prue nt the Captaim 1yt­
flying boaL Captain opened the tem 11 alto off'ering a variety of 
mmnp with eome 2,700 cu. ~ma that run 11mulat1on1 

!::;!i~~I ~~~ 3:! o~o: ~u:'~!~f::i:u=~ 
~(C~~J&~t~t::: ~ii1f~1:.'t!c:.Tj~ 8!~i:!d'. 
three m1lhon by 1991, multi - For thoee hke me who do not 
phed by the numbe.r ofinhab1 · reed Japan eee, the aucceu1ve 

!:~rn:1. ur:ro1:!ue::ie.~. f~~~ =ru :i l~ro::_~:_m:nth-: 

!~n:ir:~:n~:-:~1
:::: ~~c:.:,t:· ~f·! 0a:'~ 

thoug h members of my family ~~:;~i:;., Japan I.I 

m~~warefortheaystem ir,adua lly ieap-fl'Offina into 
conai.su of a regular telev ision the 2llt century - with a 
Id or a high-retolutaon moni- strange gap between leapt . Aa 

::~ ~'t;. ~~ ~7~ ~!:hifer:r' e\~~~tnail, 
against the yen recently , and ICCfft to more ,ophisticated 
thia pnce ia ea:pect.ed to drop databuel, and for all kinda ot 
anyway), a keypad about the other ne•t .iuff' . 
s1teof a 1e1ent1fic calculato r for Aafor me, IJUeN:111.)wtbave 
inte.rl'acinf with the system, to .ell my macro, buy a gooee 
and an optional printe r atabout from which to pluck the quilla, 
£210. Data iuto red m the form ecrape the depo11t from my 
of lttffna and the current keroeene heater to make ink , 
1yate.mbaathepoten tialtooff er and dream of the aood old dayt 
one rnilhon ecre,eru, althoug h wMD writ.en thou,&ht they con­
onJy 90,000 are available at trolled the flow of information. 
preeenL Rlt.et are reaeonable Unleeia the Captaiin SON down 
at about lOp for three mmutn w,thhiaah1 p... ..,,,,,.... 



ONITOR 
Acomsoft toes line 
after ad complaint 
Acom sof\ ha.a gone on the 
record with a commitme nt not 
to advertise products before 
they're ready. 

This might eound tame. but 
1n the microcomputer bu.s1ness 
1t virtually make. hi story. 
Acornaoft.'a trom iM was drag· 

~:;c1:~it lu::~t~ve~~f. 
which wu following up a rom· 
plamtrelatmgt.othepromollo n 
of JCB Digger and Creative 
AJIIN?mbleron the BBCM1crom 
late 1983 The pen,on who 
lodJed t he complaint had 
waited five month1 for his 
order to be filled. 

The ASA 1u wat.chdogeet up 
to maintain standards in adver· 
t11mg. It lad,, t.eeth, having no 
power lO 1mpoae concrete pena I · 
taea on ad\·e rt 1&ert t hat con· 
Lravene 1ta code. but 1t haa 

~mr: :~tfe':~\~=~;:::J 
hu at last got a respon&e 

Ita: latest report contains • 
comment th•t connoiS1;eurt or 
Acorn's style will want to cut 
out and frame: The adverti&ert 
(AcomaoR.) pointed out that the 
1t.emJ reatured m the brochure 
had all included an expected 
publiat1on date, but they 

:~~t!~\r:~t;:1:e':i 

Road. To celebrate the opening 
o( 't he largest Acom Centre in 

~~=~~=~~:c,~g~:;::,~ 
der with five cusettea to any· 
body buying a BBC B,but 1tran 
out of Acom mode la and httd to 
offe r a different type . 

ACT drew I.he ASA'• fire for 

~;idrt~:nJ.eth~p~v::•~:~~ ~[ 
could aupply the tof\.ware . The 
ASA asked ACT'tore fra1n from 
promoti ng 1n futW't! t hoee pro­
duct.II th e ava1lab 1hty of which 
wa.a 10 doubt' -that should put 
the fear of God mto them. 1f 
anybodya t ACTca n dec1pher1l 

Solo leaps in at 
the Sharp end 
Solo Sonware hu releued 45 
new titles for the Sharp MZ700, 
the machine that pined a big 
brothe r at t he Wluch Compu· 
ur rS how 

Solo'• new releUH are 
almoet enlusively gamea, 
varymg from chee.p and cheer· 
rut 'fun padu ' to arcade g8.11\H 
and pph1ca •dventures at the 
£9.95 level 

But there are alto four brutk· 
ly busines1like package&. 1n­
d ud1ng stock control and 
payro ll ay1terns for £29 .95 each 

Theco mpany88yathatall iu 
aoR.ware will be mt1deava 1lable 
for the new MZ800 u well 

months' 

80
~~::~· tt!~t~~:~d~~k: Sanyo's heavyweight 

,ng lhal 'pNlcfuctA would not be hits the streets 
mentioo,ed unlll the ir publica · The beatyoucannormallyhope 
t1on wu 1mminent '. for when yet another PC-corn· 

Tocll .. u.. ttNtta - tNS..,. Macn s tBM ~. 

portable The mach,ne hu Germans offer C64 
~~; t=n~::?rK !~dk %5'~ printer freedom 
2.11. ltcoeut2,150 Thanlu: to the tumbling Sterl · 

The street 1t hit.a could take mg, the noted Weat German 
qu1tea pounding from th11 361b suppl1er orCommodore biu and 

~::~~e:R~:~1~\ie:~~~r~ c::;~=~:;::.~!:1
~~ 

Ct1lcstarandGWBaa1c-won't dollars. But 1f you're an.er a 
add lO the load Aleo free with printe r interface for a 64 lor t1n 
themach1nearedeta1l sofanew Atari) you might get them to 
venture , the Sanyo Micro Ueer charge you in ll 1en11ble cur-
Auoc1ation reney 

To,0 1nth11 bodywill coetyou M1kro ha• Ju&t rtleaeed it.I 
.£40.25 a year: in retu rn you'll Universal printer interface, 
have ecceal to a telephone t ype 96000 m 1la catalogue, for 
hot-h neeerv1ce and a quarterly the64 and for the 128 when t h• t 
magaiine which i.9 expected to 11 available. The company 
be a vehicle for dealers to claum that 1t will meke a vest 
advert1.1ie 1pecial offers. number or print.en beha\·e aa 

You ca.n get more inform•· though they h•d Commodore 
lion on the Aaeoc1a t.1on by 
calhn g Freephone SMUA. 

The Acom group turns up petible h1ta the 1trttt.e 11 that 
agam In the ASA'• report m a Ila price will be low enough lO Sinclair projects QL 
.r:U::1

t~~ ~:~!dS: 1~:':t!'.1
1~~ ee~h~;:~=~~~ f::ir.:~:~~ at students 

• • .. n· Lo· nd· o·n·.• .To· U-<nha- m· Co- urt-· lh· a·l ·w·,t·h·,u- ~.IBC_7.75· t·no·ns· ·· !;;:~~ ma~c°g •i:::::o~h.! 
c1t1z.enaby pumping money inlO 
Strathclyde Un1ver11ty 

-- - - ---- -

~ a1mort heproJect 11toput 
a QL mto the hands of every 
1tudent 'm a I I relevant 1u b,ecta' 
by the end or the decade 
Sinc la ir is contr1but1ng 
£250.000 worth of support -
the Computer Board for Uni· 
,-ert1het and Research Coun· 
cils II adding a grant or 
£150,000, and Ep10n and MBS 
are aupplymg pnntert and 
monitors respectively 

The1dea 11thal1tudenlaw1 1l 
uselhe1y1tem1ethom ea1Jwell 
u in the lect ure theatre. "'The 
computer i• the student'• port­
•ble work 8tat1on,' 881d Strath· 
clyde'a Proreaeor J t1mH Alty, 
the d I rector of the pro,tect.. 

Strathclyde must know 
aomet hmg about the Qt. t hat 
Smcla1ri an't t.elhng the l°tltof 
us, becatae Profeuor Altyc1ted 
ita 'range of appliallona and 
above •II. portab1hty' a.a the 
racton that make t he Qt. ideal 
for auch a echeme. 

MOO-tl.""•~ · 
stamped e ll over them 

Tha t meaM Epl!On. Brother , 
Quendata, Se1kosha, Mannes­
mann Tally, Cent ronics, and 
a list or othen . 

The interface connecta to the 
64'a aenal bus and, eccord1ng to 
M1lr.ro, doe&n't get temper· 
amental when called upon togo 
through hoopg by the aonware 
you're running 

Thecompany ', Atar1ofTering 
is called the 72000. It will let 
you connect en.y Centromce · 
type print.er to en A tan 800Xl. 
without talr.mg up any memory 
and without a eeP4trat.e 90f\... 
ware driver 

The int.erfacea cott $70 each 

Pn :r i:m~~~~rbl~k:,~~ 

I:~~\~~ O.'s~nw:; 
pertal 2, Weet Germa ny. Tele­
phone 010-49-202 505077. 
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~ ~~J......_P"l ........ 1111111. 

~ ~OMEF~~::?"..:;::.::.:: ~t; f 
- ~ 7 ,' 

cut tot he Electron but nobody 11 

~ 
~ much1mpr"NMdw1lhlh1auan GAM ES examp le of1t.t punching power 
- lf al.I aha re pnce LI any 1nd1ca· 

. \ ~ Uon, thecompany,.llo ll tak ,ng 
\ 1 a sundmg counL A more tell· 

ing pnce movement Lt the one 

~ ~ 
ta.lung pl•ce behind Acom' , 

lWI ~ back,lheBBCM1cro11gradual-
~ ly becommg cheaper 1n the 

._.,~ - oh~ lW LW mu PIJBUSHER MACHINE PRIC£ 
~~~ ~ i 11beganuabox1nrimat.ch -,--,~G~hoo~t s~ ... - .. ~ .. ~-A~ct~ ,-,,.~,0-.- ~S P~.C~64~--t~9~.9~5 

-- ~ ~:n'a~~n:-:!1:0~~:li!.'::! ....,;.---,;....,M;e,,;,1ce;,h"o.",=-..;°'"":;,;:~.='--~sPs"""'---'r"•"'oo*"" 
and more manufarturera are O'f",Oeca1hlon Ocun SP,C64 £6.90 

Independence wars: drawn an. The ornate m 11TOr Air-wolf Elite SP £6 95 

only one winner :~~t;e ~1~e:~:~~~:~~~~ ~:~~bu&ws ~= ~;riout g;~ 
It'• been 11mmerane for agea 
Since Acom retained the BBC 
contract. the rivalry between 
Chria Cuny and Sir Clive 
Smcla1r has had an edge un-

uaTh~1d!~~ ~~~C::bJ~~t 
the t um of the yea r , when Sir 
Ch ve of the Black Wet.eh 
JOWlted bnefly with the villein 
Cuny , wu an unuaual inter · 
pretation or11t.andard bw.1neM 
practjces. Can you imagine 
Lord Weinstoc k ( m the red 
come r for GEC) going three 
rounds with Ern ie Harrieon hn 
the blue comer for Raca ll? 

S1ncla1r'• pubhc relat10M 
people, faced with a d1uater o( 
Torrey Canyon proportion,, 
attacked the 11preadmg 1hck 
with a aqu1rt of Sunlight 

7'n";~1
{'fh~p1~1d

1:n~~ re~ 
·exaggerated', they aa1d 
Acom '• image bui lden v.ere 
more JOCUiar, and gave t he 

::i.=~~.~t!td~
1
~;gu;zn hs.~ 

Clive'• hand by att.ackmg at 
with h1.s other cheek 

Unfortunately, the bout 
turned out to be a a1x--day 
wonder, which l• a pity becau.&e 
these are trying lim e. and 
anything tha t addscolour to our 
lives muat be welcome 

But 1t did call to mind a 

:SJ~~f1,0i~:k11~a m~:~s::~ 
'Bua1neu1•war ' And 1nanodd , 

~~~~·~,~ o'rar.ta!!1.e ~~m~ 
curtain-ra11er to a most 
buameu l1ke war 

'War ._. an extension of poh­
tacs by othe r means,' e.a1d the 
German military theon11l von 
Klauaw1u., but in bu1ine. al i1 
the othe r way round Moel 
buameas.men prefer to avoid 
ph711cal violence; t hey 10rt out 
thei r d1fference1 in more c-ivil· 
lied way,. 

Sir C hve, loeer on pointa m 
the tint bout, 1udden ly d1tc0· 
vered a big punch It came from 
way back m the Chrutmu 
.ale. figures. Acom should 
have11tt n 1tamileoff, but when 

~!x$i~~:C:r 
1
P1:e:.!a::,~~ 
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the brawlen will tumble out Technician fed Hewt0n SP £5 95 
through the 1wmgm_g doort 20 lmeo-1ble M1Nion CB&EPYX C64 £9 95 
into lheslrfft 9 Select. I Comp R«ordt SP. C64 £12 49 
C~=:the~gar!ith':~ 10 5 aOSorsirike Reai Tune SP tb95 
iatalkacroeetheAtlanllcofthe ll 4 Knightiore 01ti1Nte SP £995 
64 coming down to $160. It 12 Zauon UsGoid SP,C64 £9.95 
would be no 1urpn1e to 1ee the 13 7 HunchbM:k ii Ocff.n SP.C64 £6 95 
machine telling (or £150 or 14 10 Ooomdarlu Rev Beyond SP f:9 95 

fo~6:. Tha~h!u~1~-=f~~ !: ~i°:e'~~nnorent e~cl:a ~~.C64 ~: 
preMure all round It hardly l7 Co b11 L M h.,Ou II SP C64 r795 

;'t!~~~~~=~~~~~1: ~·,,.•--=,°"',!!m,'°""'-"to.'.'='-----'Ac';"',':°'c'luoh~· _"'_;,;SP,\:c,C64:,;...._ ;-',·.~-
outo(the64-lookhowlong1t'1 19 f'iik Aardvsrk cik.AC • ...., 
taking the company to phue 20 Gih•'romThedocLi oiin SP £9.95 
out the Vic20 

Atari has already cut the 
800XLby10much that1t might 

:~h".·~~-Cd':. .• 17~~~~ 1W mu NaCl 
prepare the ground (or the I GhoetBumn £9 95 
introduction 0 ( the XE range, 2 MatchO..y £6.90 
and 1t.e inte ntion 11 to get nd of _cc3-,A.:.:':..:"":.:c•i::..1 ___ .:;t;c6 •:cc• 
exu ting•tock 11 4 TechnicianTed £5.95 

Neither S1ncla1r nor Acom 6 aDSU.rStnke £5.95 
had much-c,(a toe·hold 1n the 6 Knia:htLore £9.95 
US. to their pr ivate baules 7 Zaiion £9.95 
aren't likely to have any effect 8 IJJ"ibecathlon £6.90 

~::C,!h~t!~n~~r~=~~I~~~ 9 DoomdarU ~v £9£
6

.~ 
modore 10 Montyi1lnnocenl ~ 

But m the revene case, 
with Atari and Commodore 
both \·ery much ahve in the UK. 
the reverberations could have 
profound effects. 

Atari declares that 1t em­
ploy• a v.-orld-w1de pricing poh· 
cy. lf1i.a1m i1 to dominate t he 
US market (killing off Com· 
modore m the pl"OC1!U I the 
priCH it Ht.abliahe. there will 

=iillViii!•!lll 
~=b~!re te t the trend for 1ta clW::....;-::;:::==---- :..:PIIC(::::._ 

I f it aeta them low enough to Spectrum £125 
undermine aco mpenyw1ththe CBM64 £199 
1t.rength of Commodore m the Elertron £199 
US, imagine the havoc 1t could Arn1tt11d £349 
wreak in the UK COM 16 £140 

tw mu _. 
I GhCN1t8usten [IO 90 
2 imP1*1bleM~ ffi9S 
3 braO!ca1hlon £7.90 
<II Select l £12 49 
5 Hunchb.ckll £7.90 
6 One on One £9 95 
7 1-'rak £7.90 

: tt:E !:~ 
10 Blockbu...ters £7.% 

·!=l1i~li!•I•:• 
1W - ..... 
I IBM PCXT £"1,390 

• ACTAericot fl.760 
3 Com1!!9 £1.795 

Oliveui M24 £1.595 
l'.iecRambow £2.359 

S1ncla1r and Acom should BBC e £399 

~i::.r;:. wiJih~h~ qu:~~~e Atari800XL £125 WangProfeu1onal £3.0,6 
t hey teem to have ofbuaineu MSX(seritt l £250 rrrExt ra fl 985 

Telev1deo 1605 £2.640 

8~~:~· ~=~i~~gi:~ou1rdt~ 10 =~700 = 10 :i:=~PC :~:~: 
foundtoullyrorthandtakeon T1-dlllN&r11compilM6-bothi~tand cnultiple-.."-"Macro. 
the AmencaM. But at the tha The ren«t ha • ha hip d tha lr. 
momentne1thercompa nylookt toJ:!~,1 ~..,,W:u!:.11=r-~1':i:,..,,.w'!.T""'Tblou;,-:_q..._~_: 
tn particularly good shape for ~ni°i'l«l~~i:=!::J~'e/t~~-:nllhe.':f:!r.!:.~ 
the,ob. OrMC... ==~~!:;:.;,111compti.dexch1a1~lyfor•'t;RAM ,whonon 



REWRITE THE HIGH 
With the Gunshot, you'll have all your enemies cowering in corners. 8-directional action and an all-in­

one moulded stem allows accurate annihilation and strength to survive those all-night 
sessions. Dual fire buttons for fading fingers (and a rapid fire version when 
they're really coming thick and fast). And, if you break it (and we know you'll 
try) our 12 month guarantee will prove invaluable. The Gunshot plugs directly 
in to practically all popular home computers (ask about Vulcan interfaces 

for the BBC. Spectrum. Electron. C 16, Plus 4). Only S:8.95. 
See the range of Vulcan joysticks and interfaces ~ 

aty?urlocalstockist ... VULC _..n 
we II see you on the 1' 
high score tables. ELECTAOnlCS LTD 

IOOIIOOSTIUTM .. OOH.W4 , .. ~ ......... Jotjstick qe11itfs 



Intrepid explorer 
maps out big game 
t wu mterest.ed to read lhe 

~~~~ .f:ooo:eJ:,'.\1:~:: 
94 1andwould hketoma kea few 
commenta 

f,,1nit , Doomdark '1Revengei & 
a brilliant p1~ ohoR.ware but 
I totally agree with you that a 

~undtedaf !h:u!! tt;i~~ 
about having to fork out an 
exl.ra .£1 95 that I have decided 
to try to make my own map If 
sutteUf ul I will send you a free 
copy 

Second. hu anyone "''On lhe 
QL that Beyond Soft.ware prom· 
1s,ed m their P8yt ron compet1· 
t1on? I wrot e to 1t twice, once 
as king about bugs m the prog ­
ram,andonceaend1ng 1n a high 
ecore of 29mm on the fina l 
a.tage. I hlive received no rep ly 
IOfar 

Last. the art icle said Iota of 
people were a.skmg for maps of 
Lord,o(M1drugltt,couldth1.sbe 
because the map supp hed waa 
notdeta1led enough to be able to 
play the game properly? It 
wouldttrttimly seem to. 
W,ll1amH1/I, 
El!~mouth, Buwu:lt1h1rt . 

Difference of opinion 
on gameplay review 
I am rarely moved to wnte to 
mag az.inea but on reading your 
review of Realt1me Software'• 
3D Starstrdtt I must C'Orreci. 
Mike Gerrard 

I feel he has m8de &e\·erail 
m1stakN m has commenl.11 
Fi rst . he SBya that getting 
through thefir&tACreen iaeasy 
I suggest he tries the harde st 
skill level when he will find he 
is thrown mto level 7 

Second. he has failed to det­
troy the ah1eld m the reartor 
1ttt1on which put.8 him back to 
the 1tart of the corridor he has 
JUS:t flown through I a!AO won· 
der ,f he know1 that you can 
shoot the enemy ·a missiles 
which helps to keep your own 
shield intact. 

Finally , when you thmk of 
the number of calc ula11on1 the 
computer must go through to 
creategood30gn.phic:e, I thmk 
the speedofthia game 1tretches 
the Sp('Ctrum t.o ita hmal.3 
G Shadlt/ord, 
R111sl1p, M,ddl tstx 

Wt'rr hupp) to It/ JOU put )'0,jf 

po1,u of l'lt\o\ Obi ,owfy. all 

PC!\ t'E8RUARY91966 

soft\o\art rtnt\o\S art subJ«tll t 
... 111ch,s.,. hy t,,·tpubl,sh thtnamn 
of our rtllt\o\Vn - so )OU can g,t 
to A.now tht onts .,. ho short your 
IMltJ-1:.d 

Enterprise owner's 
second opinion 

:~~:~r:e~i:u~~r.~~~ 
your review must be the only 
one that didn't condemn the 
keyboard outright.. 1t 1111ndeed 
much bette r than the QL or 
Spectrum Plus board.a 

I agree that the Biuuc is 
' long-winded' but, as a onoe 
devoted Smda1r uaer, 1t 111 an 
excellent l&nguage . For in· 
ata~ . what Ba.sic allow s four 
programs m RAM at the aame 
tame, allov.1 you to delete or 
renumber u many Imes u 
necet88ry, a choice of eight 
graphic modee. a trace com· 
mand switch the tape load ing 
eound ofton, JUllt a few of th e 
196 commands, funct1on.11 and 
atate meni..? 

Second, the traru.formerdoes 
md<'ed buzz. Third. the d1&­
•ppearance of colour on the 
te levision You were lucky - I 
went through three different 
mac hine, and 111111 have the 
same problem The shop I 
bought 1t from early m Decem· 
her went through a1x of the last 
mach1net th1 had 1nstock and 

~~le~ ~badf:et;:!l_.'•~: 
distributor here aa1d I 11hould 
wait till the Enterprise goes m 
full production for a replace· 
ment model. 

My demo ea.Mette h8d quite a 
few volume proble11U1 but all 
program • on 11de I a nd 2 

loaded. I wa.a d1SBppomted m 
the interface . Maximum text of 
84><56 or h1gh-reaolution 
graph1ca of 640><512? The 
eruiwer is no. maximum text 11 
only 80><60; a nd high-reeo lu· 
lion is 640><320 Graphic 
acreensonly have a l80v ert1cal 
ret0lut1on 1180>< 1801. All the 
reviews I have read don't men­
tion this. (Th ese figures are 1n 
the demo manual by the way. ) 
You fail to mentio n the gener · 
ou.s length of wmng and cables, 
not forgetting the wall plug, 
lhatcome with the Enterpri se, 
!°rs'7~~Jt"lo.other manufactur · 

U1/,e.A111t, 
Dubl1n,E1rT 

Taken to task over 
teletext article 
rf'X hNue 95 ), I would l ike to 
pomt out that the number of 
people u.smg a teletext ,et 11 
approac hing th e two m1llion 
mark. That i.e quite a 1ul:11tan­
tial 'plaoe 1n the aun' to WM! Jan 
Scales' phraae. 

I alaod1aagree that teletext is 

a hm1ted medium Jan Scales 
comparea Ceefax and Oracle 
with Prest.cl and drawa at ten · 
tion to the fact that the volume 
of 1nformat1on 111 much greater 
on the t.elephonedel,vertd 1y1-
i,m 

Th1a 11 an uruu.st1fiable com­
panaon becaWM! the two media 
•re complete ly different Pre-

=~~yci~~=r:i-:.1~.:: 
w1de-rang1ng brief and ofTen 
10me 1pec1fic •nd useful m· 
format ion for cloeely·largeted 
groups (~g the tra \·el trade, 
estate agent.a, banks and pro-

v1de~ of a number of retail 
servicea) . 

Teletext. however, began 
with the br ief to provide news 
and mformat1on for a ma• 
au dience when and where they 
choee to look at 1t 

lt C'08tath eusermuch more to 
uae Prestel than t.o uae teletex t 
The reception equipment II 
cheape r for teletext and, once 
the viewer hu bought aaet, 1t 1a , .... 

Tedmolog1cal advance will 
alto remove what many coruud­
er to be the broadc8.8t teletext 
medium' • biggest problem A 
new generation of teletext· 
equipped telev111ons will sto re 
several pag es at once, and 

:t:::.:r,~ ~e~~. ~~n= 
teletext page . 

From rebruary l l th e Chan· 
nel 4 teletext service, 4~ Te l, will 
be broad cu t1ng teleaoO.wart! 
for the Smcla1r Spectrum. ln-
1tu11ly the aof\w(lrt! will be 
bued on the 4 Computtr Bum 
show. Eventually . we hope to 
offer teleson.ware for a wide 
range of m1crocomputen 
Furtherdeta1l 11from4-T e1Tele­
text, Channel 4, 60 Charlotte 
Stree t , London WI 
Mort Smith, 
malUJllmg tditor, 
4 -T~ITtldut .Lon don WI. 

A second very 
Sharp point 
In iuue 97 J ohn Schofield 
commented on the organ 1aat1on 
Independent Sharp User Group 
HSUG I, saying he had tent 
them £ 10 to.)01n last June and 
had 11noe rectl\·ed only one 
newaletter He wu fortunate 

;:!:gin thYou~1:;::!:"N!e5 
I sent ofT for detaila and duly 
rect1\·ed en apphc1t1on form 
with delatla of the organ1aat1on 
on the back Cdever, no record 
rema1M). I aient this back with 
the £10 (cheque later pre­
sen~). to Mr Vic Webber of 
Burnley, Lanc:e 

Smee then I have heard 
noth ing I wrote to Mr Webber 
on November 10, a.ak1ngfor my 
money back No reply . I rang 
directory enqumet to get a 
telepho ne number, l.O be told no 
phone wu rq:111tertd t.o that 
name at that addttu 

I feel sure Mr Webber hat 
received many 11ubscr1pt1on111n 
11milar fuh1on 
MHauu , 
Rugby, War•,. 



Basic guide to the 
perfect computer 

gC...W,-tel•wrflicllofU. 

___ .. 
"'-·-.ood Wer. ill .utWM code: AMltnid, 

SlodairQL,-l'ln/4 , 
IBCMetW l , Hd-,ofU.MSX _, 
BnanTurMr, 
WolltJM"y, Mt ruy11M. 

A~~gh~~m:,~r;t w: 
be the end or your computer 
mvolvement , but 1t it never 
that 11mple. For example, you 

~:!!,;~:l~P!~~:n~~:~ 
::~h~~::~~ c.::::~h= 
facilities you wan t (alterna­
tively , you might find a 
machine tha t hu the l'acilitiai 
butnot t he8a.e1c-Com modore 

hao, th~' !:~t:e!h~:ue)~en-
llon, the BBC hu perhaps the 
best Bask , cloeely followed by 

:~een:1;::c:~~;:e~: 
you can eet,thi1 itn'tgeumg us 
very(a r . 

So, what of ma,chme code? 
Agam, 1tdependa. You're look­
ing at three kmdt of procesaor 
- theZSO CAmetrad, MSX). the 
6502 (Plua,4 and BBC> and the 
68008 (QL). UnleN you know a 
great deal abou t the:M different 
procff80rs, the main cona1dera­
l1on wall be whether you're 
wr1tmg for plea.sure , or 
whether you wan t to lea rn with 
an eye to mak ing money later. 

The Z80 1• the tn08l pocula r 

ri~ rs~:~ ~~~~ 
Enterp ru1e and Memolech, u 
well u m01t or the 1mall er 
bU&ine81 machinet 

The 6602 i, t he more popula r 
on Amer ican home compute r 
,ya:terna hke Commodore and 

~!IQL'1:~~a::;: ?n8;!~~; 
1ince t he 68008 i11 a derivative 
ofMotorola ' 168000ch1p used in 
the Mac and the new machine, 
from Atari and Commodore. 

Your fi nal choice really" up 
lO you - all we can say i, that 
you , houldn' t buy a machine 

~i~ ~Yo/~:'w .
8
1l~n~~l!~ 

whe n you come lO machine 
C'Ode you'll want the be1t de-

;:~o~mf:~t~= ih: ~~ 
,tra d, Plua,4 and MSX 
machinet look di,tinctly weak. 

Tracking down the 
Morex disk drive 

g, ...... ..-.. -­
(IUN 93) wMft h4 NlltioM • ..._..,.tllt .... GrfMoru.CM 

,-Nt•UO.WMNMlitMdlf 
,.. ......... ,..,...CM)'OIIINt 
MMOW'wtlidllmNlwlll.,,..&. 
.. . .. , ... It? 
Dan1~l lkmortt , 
Gottnborg,Swtd~11 

AThednveGav1nre ftrttd to 
1• made by Morex Per1pher· 

al,. of Readi ng. You can tele­
phone themo n 0743·584238.AI 
lO a review, you've already 
miseed 1t - we pubh•hed 1l m 
April lutyear 

However, you can order a 
copy of that 1Mue from PCN 
Back lstuea, 53 Fri th Street. 
London Wl A 2HG. 

Morex w .. then ofTermg a 

~r d~1!!'%~£2;_u!J : 
to~f- t he-rangemodelofTenng 
SOOK for £639 

Smooth path to 
Amstrad printout 

gl wMt to IN,)' • pri9ter wMcfl ----­U..wllytodiescnN ..... 
from 9't' ....... ...,.ur ...... 
cott ... .._ aso.1 .. -w.-
1111 UM: Almtnd DMP·l , SWltw• 
CPIOa,U..BnltMrHRSerU..[..­
RXIO. C.. YN SC&nt .wdl ii tilt ...., 
Mar1111 Cka1.~. 
lp1u:ich,Suf(olli. 

A ~i°n~~~~ ::i~ u;~:~ 
Amit.rad comes with high re · 
110lu tton acreen dumps . Beca wie 
of the way in which the Am­
at.rad handle:t the grap h1ca 
acreen. you'll generally get 
white line • through your 
pr intout 

However, th11 can be cor · 
rect..ed through eonware •nd 
we'll be publishi ng JUAt such a 
ut1l1ty in a forthcoming 1Mueof 
PCN 

Unti l the n, the only pnnte r 
you mention wit hout thi, trou· 
ble 11Amttrad'1own . There are 
othe.r factors In favourorl>uy1 ng 
equ ipment from the manufac­
turer of your compu ter -
genera lly there ahould n't be 
any problems at all. 

However, 1fyou decide to tell 

:::h~n':'::! ~ni1~:~~~ 
pany you'll have to sell your 
print.er too. If you buyoneoflhe 
indepe.ndent makea you'll prob-

ably find you ca n keep the 
pr inter and at m08t 11imply buy 
a new cable. 

All of the model1you auggest 
are worthy of co1t1iderat1on -
the £peon stands out 11mply 
becaute of the company's re pu· 
tal 1on for quality and rthab1l , 

~t~~:iy~eu,!d~idi~;i-a«: ~
1 

Word processing is 
write up 64's street 
Q·~-~6411*Hte 

MA,pucoMprilllt,-wlaatl 
,....,. ii ........ wonl,........ 
tutla ......... lM,ttk.itlCM ... 
fwlrltter~C... )"Olt rtCNt----£25.0<I? DJ Ku ag, 
H1111tu1gdor1, Yor-' 

A ::~ 1::e./ 0
:~~ r::!::: 

you'll be usmg a cassette recor­
der 1n wh1chcaae we would urge 
you to find a l1tt leex t ra money 
and consider He1wr1ter . Thi11 
wall C'Oflt in the reg ion of£35 bu t 
11 a very good word proceaaor 

Thema1nadvant.age1athat11 
comes on a plug ,1n cartndge 
which will give you mat.ant 
extra memory apace for your 
text We expect you'll find that 
once you get uaed to the syste m 
you'll be us ing 1l more than you 
might a nticipate at the mo­
men t. Heswr1ter 1, an Amer· 
,can product from He.aware; 
Thom·E MI ha, taken over di•· 
tnb ution of110meof 1ta t1tlea .o 
your local deale r should be able 
to acquire 1l. 

If you really don't want to 
spend the extra money, there 
are aa>upleoft&pe-ba8ed Pf'OI· 
rama althoug h we ca n't reeom· 
mend any 'COi we haven ' t eeen 
them 

Enterprise graphics 
too greedy? 

~

_._ .. __ ___ .. 
flfRAMllullt.,,._.tutu. 

____ .. 
U..~...W ...... 42KGrf 
--,forU..ICf'Nft. w..w,-.,.-.. .......... tut 
................... -.22K " .......... ,,..,._? 
MarJiCyura, 
Bri1tol,Avo11. 

A Exact ly how much memory 
you have•va 1lable depends 

on wh1chgraph1ct mode.you are 
uaing. The maximum usa ble 
RAM m 40x 24 test mode is 
about 68 K lhgh reeolut.1on 
mode will leave you leu than 

40K free, and sti ll lee& 1f you 
alaowant to UM Jot1o(colo ur 

Th11 ii neithe r a lot better nor 
much worae than lllOill other 
popula r cdmputen 

Variable address 
causes confusion 
I\A featutt Clf 1'rt One NCI '( ____ ... --~ ... -.. -... • ... ........ u.. .... .,. 
.. ...i.w. , .,: 
1'CICJT'OY ....,..v ..... ~ .. .eu.. °" ___ , .... 
~tlt.attllhtor.ClfNtt,,la 

_. .... --­... _Enw_M_ 
lllockailttaat a .actliNableto 
ffa .. ats NtNT 'I caaMI res,MCI to 
die CIOTOVCCMINUftCI, wllidl la 
c.n.aia c.n,n CN PfOff .......... 

ii it pouiWe to iJIMtt • uclN,e 
eodl'..U..tolUUtWs CNNIMd 
~4MlaS...,..SSSwla 
tt.. ... ~ - • llMdard .... , 
MThoma, , 
Ebbw Vol~. Gu.~111 

A:r~~ ~U,vll~~h~ ~ 
damned nu11ance for ,omeone 
eh1e t rying t.o follow your prog· 
rams, which 1.1 why fflOlt Bu1ca 
won't a llow 1t. In any event, 
there is a ,tandard Bu1c com­
mand which will ach1e,·e the 
&ame result• while remammg 
easy to unders tand 

Whal you want is the ON 
GOTO command, or it.a ,·anant 
ON GOSUB which will divert 
conlrolofthe program to a block 
determ ined by a varia ble -
precisely wha t you are try ing to 
achieve 

A 11mple exa mple will ill u• 
trate the point 
10 LETV INTIRNDIU-31 + 1 
20 ON V OOl'O 100, 200, 300 
3G END 

100 PRHff"V • t-
200 PRJNT"'r . r 
300 PRJNT •V 3~ 

A•you can s,ee,control moves 
to t he 11ect.1on dete rmmed m 
l1ne20, 1rv l,then1tJumpeto 
100 a nd ao on 

d1~~a!,':n~
1
;\ie e:~~ ;: 

~;,~::!T~~.'~h:r: i~~~ 
change hne 20 to read: 
20 ONV tOOGOTO 

You can make t he vanable 
eval uate lO whatever you like 
(aa longu it'1a n integer value) 
- simply number your prog· 
ram m multiples that will 
matc h po&&ible valueao f V. 

PCN PEBRUARYi1i86 



lntroducingmicro couple 
Micro Coupl e Int erface 

(from £95 .00) 

Use M icro 
Couple With:-

Mi cro Couple r Unit s 
(from £55 .00) 

• 
•• • _ ... «,. 

( < co mm odore 64 BB( 

the low coat link to your 

equipment or gedgetry 

Coupter Umts curr ently 
available mclude :-

• DC vo ltag e control (for 
motors etc.) 

• Main s contr oller (for 
hghtmg etc.) 

• Frequ ency Generat or 
• Temperatur e measurement 
• Stra in gauge me asurement 

• Physiology measur ement 

Mero Couple Interface connects 
direc t ly wtth your compute r to 
prov,de 8 analog inputs and 
digit.I con tro l lines . A 25 way 
socket connects wnh the range of 
Coui,,ers for particular measure­
ment or control purposes. MCI 
can addlttonally provtde an 
interval timer , a be n ery becked 
clockcale~ r and a full pera lfel 
IEEE 488 interlace. 

l' lta,e wnd furthc-r 1nf0t ma110fl 

Tht 'MITIEiiC11t11"4S,,..... er.. ,..,..,.a"ld 
DICl<Alelb'f',,.~~ne ,,,_,,__.....,.. 

Noofllil .... ~Ol(~""llt.tTI.Cfltor 
a.c:Pllll)rce ~add,.cie.ltr8rigl'CW\1)0JI 

--~"'*-"""*' 
- ~,.-.geo1Pettect"DJ11"1191~ 

0Ullf"9~~.....:':S(l~ll"IO ....- .............. 
· [~OW.lop~~ 

~(Ntyr"<*ll)IO~lffle(()(" _ .,,,, 
,lil"(IC)'l'IIC'..f!!'IClitd~ 

11 • •• • • •• • •• • • • • • •• • •• 

I tui,~ an Aflpk 0. ("B\i C . 04hcr 

COIIIKt PrttWN 1...._... 
UK 4 Kin., Slrttt 

London W6 OQA, E ..... nd 
Td: (01) 741 IJ96 

• BtHn~ll)OIO,«J~-..:oai 
"'()()ln'l#IO~-..... v o,,.::i 
11CC81IOPlftlll ~ ..:IO"lll:IIOO lil"IClofllilet"'• -·-. &,.,1 .... r~tt......-r ...-.,°""'or,,,e 

• 6,41,;~ol~ 
• Butri~nct..deRS231 

W rct'llllfr 0:.k <>"'•n~wn,ia,o.11"()",10r 
• 31Y'0'4'-.._aotc.•Ql'O'IIO ~ ;IO'IIIIIOO .......... 
• f,J,yOOI\IQII 

Noor.~~~'fOJ' ""°'""'" 
men 90-"V~fOt' IN 

FOf full oe1a1ls of the 
Wren Ex~ulive System 
send 1h1s cOlJpon to 

Pony Mterosystems L1m1ted 
40 41 STRANO HOUSE 
GREAT WEST ROAD. 

BRENTFORD. MIOOlESEX TW8 9EX 
Tel 01·56041 9 1 

Telex 295964 FCROfT G 

Name: 
Addre ss 

Carry the company in your hand not on yourshouldtts 
Telephone numbe r; 



mrm 
An -,i~new RANGE OF SORWAAE wrin9neepeclalyfot the SMAU 

~s:eu~uiNBlP:~gE~~YM;f~~G"~~~= :'Z.O~~~ ~ 
M ODULES Me, btlefty : 
1. CUITOMH / I UPPLIU DATAIAH : Nam.. Actil.nM, ~ 6 eon,.c, Fl•ld• wilh ALPHABETIC SORT & FULL PAINTOUT Of 
N.t.Mf/ AOD otrty to, MAILING 

~=:t~ :-:~~:~::::~?J~~ iu~::fr~~'h~~s-=: 
OUT AGEING l'loc.M RKOfllelle Sten & tilt PAYMENT RECEIVED 
U." SALES 

~.;!'; = •,! t!v0M0
E~ :.!~, ~:~~~c:!'s~~:L~:R•:~ 

aN PURCHASES 
4. VAT lltlTUIIN : Printt 111 SALES Met PURCHASES wf1lwl USER 
SPECIFIED PEAIOD ANALYSES EXPENOITUPU: lnlo USEIII DEFIN ED 
CATEGORIES (Grac,Ncs ()cl,llOn .v.a.oi. ). Mnts ClOP'f of COMPlETED 
VAT RETURN 
I . APPLICATIONS PACK : SPECIALISED INPUT ROUTINES O'N te 
TRANSACTION OAU.IASE hOffl which IOPfoPtlt11ly fo,m 1t1~ 
INVOICES & CREDIT NOTES tM N p,oduced at eny _,. The spt-,n 
c. 11,, for 2 VAT RATES °' NO VAT 1M will .i,ppo,t SEVERAL 
APPUCATIO NS ON LINE et OM ~ . ~ 

A .. PLICATION PACKI AVAIL.AIU NOW : ROAD HAULAGE, 
SERVICE CO.. GENIERAL SAlES IN'ldPLAHT 8, EOUIPMENTHIAE (wtlk:tl 
indudNIMltom.tlc HIAE UPDATElndCOSTcalcuQbOM) Other~­
bt>or19~td but if VOU~1tipt<ificr.q&il.--lPN• M enqui,9-
m..,.b41_,.. tohetp . 
Thi MODULES tt• r,,•il_,.. o,, tllMI 40r'IO SSIOS Odea fl'om ea 00 • 
VAT •nd ,,, 1uooll•d comol•II wlth FULL DOCUME N TATIO N. 
CONFIGURATION ROUTINE Ind UTILITIES TO ENABLE PAINTING . 
AMENDING DELETING Ind SE.A.ACHING°' FILES 
AIIO •-t~ to,, IM T~h ZIJO. AtOffl ZIIO • 5502 2ttd p,,w9uon 

S..fw,W.,,,. ............ ~ .. : 

10 

PRO ·SOFT , 146Crosl•nd Ra.cl , 
O•kn , Hudderefield , W . York• . 

Tel : 0484 859186 

k&n 

/ 

• U Approved • 300 S.ud-Full Duplex Operatoon 
• Origuute Ar;J An!,,,er Modes 
• RS2llN24 D· Type Interface 
• Internal Rechargeabi< S.nery 
• Ad1usuble S.W-S.~1ng Rubber AcoustK Cups 

K&N Electronacs L1m1ted Cornwallis St Maidenhead 
Berkshire England Tel· Maidenhead 0628 22447 

Telex 847692 Cables Ka yen Maidenhd 

Easier editing 
on the Atmos 

IBFEI It then cont 1nuet and 
an add1t1onal IRQ routine 
checks to see wheth~r the nag 
hubeen &et 

The following routine makes To UBe the routine enter it , 
the Atmot ' editing •yste m run1t ,an dth enaaveand newi t 
eu1er by allowing the repeat Thet.oggle 13viaCT RLEandto 
rat e of th4t keys to be altered A!AlOre the mmputer to normal 
u3mg the CTRL E keya. oo,c,: luc, I n111 

1n~~:i~~1et:tCTKi E r;::~:::;/t!t!n 
and 1f del.t'Cted toggles a na g at BurAingham,lun 

?O FOR Xn ~6000 TO ~6045 
30 RE,OD AS 
40 A=VAL C "*t" +AS> 
'50 PoJl<E X,A 
60 NEXT x 
70 0 0FE t"BFEl, 0 
80 D~J<E 1123C,1160 00 
O (j OOEI' M24~,M601B 
1·?0 END 
120 DATA C9,05 1 D0,14,AC , El,BF,CO 
13) DATA 01 , o o ,oa,Ao,oo,ac,e1,sF 
1"0 DATA 4C,78,EB,AO,Ol,8~,El , BF 
15 0 DATA 4C , 76,EB 
170 DATA 48,SA,48 , 98,48 
160 DATA AO,El,BF,C9,01,FO,OD , A9 
19 0 DATA 20,8D,4E,02 , A9,04 , 80,4F 
200 OA- A 0 ~ 1 4C,3E , 60,A9 , 20,8D,4E 
2!0 DATA 02 , ~9,0l,SD,4F,02,68,A8 
220 DATO. 68 , AA,68,4C,22 , EE 

Checking contents 
of function keys 
One problem wit h th e function 
keyao n the AmJtrad CPC 464 ia 

~~·!;:nc:,~::;e:t;;l~e:: 
tenL11~ortofus1ngthem ,leam· 
ing Crom you r mistakes. 

The following program will 
60 CLI: V-• 00 

70 ... ollft•••1:, o 
~ '°" IC•l TO 13 
•o 1..-,•aor1 aoiNt• 
1 00 l'l)llt C• ... DOlhl 10 AOOll • L 
UO CO,.NlllCtCI 
120 V.•V.•Cl'tlt • • l)•CHltelCDI 

BBC combined 
memory dump 
Th1•one l1necomb1ned hex1tde­
c1mal and ASCII memory dump 
routm e forthe BBC, w1llonly fit 
into a key 1f there 13 enough 
room an the ,oft key buffer 

d11play t.he content.a of the keys 
to th e ulN!r. indudmg any con­
trol codes that they might use 
The characters are returned u 
ASCII codes with any control 
codes. including return. dis­
played u thecontrol characteni 
1-31 
JGardinu , 
No,fo/k 
,:so,..., c 
1, 0 -INT •l(•y "'°• 0 1 K• l 2,.I ·~ ,.un US I NG . .. . ,·: · .,..,. 
160 aOCl"•AOOet•l..•I 
170 119o-·· 

To run 1t. set Wl to the 
position m memory you want to 
start from. and prea the 
eelect.ed function key (defined 
by'n'in theliatmg ). Use Shift.to 
continue • nd Etcape to atop 
Stuorl W Moort, 
Port,mou th. 

4 KEYnlll'tt• 2: : NREP , : AS••• : P . -MY.S • •;:F. 
I • OT07 :J • M~? l !P . -J;• • ; :AS • AS+CHRS I­
ASC• ,•*(J (320R J >126)-J * CJ) ~1AN DJ( 127 
>J !N . : P . AS ! M'tt• MY.+8 :U . FA . IM 
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I R EM ••L I NE S :S-3 :S POKE 
OR ... P H ICS AND M ... CMI NE CODE 
MEMORY •• 

:, REM ** SP ... CESMIP CODE ** 
te RES TORE :, 9 
1:, FOR n•9 TO 39! READ • : POKE 

49:S filfittn,•: NEXT n 
1 7 REM ** ALIE N CODE ** 
28 RESTORE 69: FOR n• e TO 4 7! 

READ a: POKE 49:S49•n, a : NEXT n 
23 RE M ** MACH IN E CODE• • ** 
25 RESTORE Je e 
3e F OR n•9 TO 2399: READ a: PO 

KE • :,0eee+n , a: NEX T n 

12 

32 REM ffR OUTINE TH AT POKES 
THE S I MPLE MISSILE SMAPE 
DIRECTLY 1NTO MEMORY ltlt 
3:S FOR n•9 TO 7: POKE 49:S96•n, 

1 : POk'E 49694•n, 128: NEXT n 
40 STOP 
4:S ~EM •• SPACESHIP GRAPHICS ** 

. l ~=. ~=:~6~: ~;,~: ~~e~~j ~:~e:~2~r~ 
e ,e, 0 , 0, :s. 6, :s, 7, 24 , J6 , 99 , 2 1 9, 189 
,231,21?, 126.0 , 0,0,0, 192,96, 160, 
224 

:,5 REM ** Al lEN GRAPHICS • + 
60 DATA J,:S, 10, 12, 10, 15,9,6, 19 

lt'1 action stations time again when 
you play this machinecode,1hoot-em· 
up arcade gam e. The ob.,JeCt i1 to 

nobble h01tile alien hordee who want to 
land and destroy you r ahip and planet. 

First enter Listing 1 and aave it on 
tape UAing : SAVE "ATAK! " LINE 1. 
Then NEW the computer and type in 
Listing 2. Bear in mind that machine 
code could be temperamental and any 
attempt to run the progr•m e.nd type in 
the RANDOMIZE statement below 
while in the middleofthe listing a lmoet 
certainly ruulta in a crash . And, don't 
forget to eave it to tape, since even one 
em>r can era.eh the program . 

The next etep i i to the run the listing . 
Fortunately, a crash at thi s at.age ia 
impouible, butdogive the program time 
- it takea roughly 30 second .a to fin i&h. 
When it hu run , type the following line 
u a direct command. 
BORDER o: PAPER o: CL8 :RANOOMIZE U SR ..... 
1r a crash of 10me tort occurs C~g the 
keyboard is disabled and &0met1mea you 
get a multi-coloured display ), the only 
remedy is, unfortuna te ly, to pull the 
plug out, reload the hsting and check 
through it . 

The game can be broken out of by 
preuingth e H key, which returns you to 
Buie . Set your cuaette playe r to record 
just after where you saved Listing 1, a.nd 
aave the machine code alone, by typing : 
SA VE " ATAK CO OB" CO O£ 49000 ,*)00 

And veriry it using : 
VERlPY NATAK CO OE '" co ot: 49600,aooo 

When you want to play the game, start 
the ca.aeette before Listing I and type 
LOAD"". If at any point during a game, 
you want to abort it and changelhe,kill 
level.just preu th e H key. ,.. . 

If you feel daunted by the tuk oft.ypmg 
it all in, I would be happy to eend a copy 
lO you on tape , JUlt eend tta.mped 
addre.ed envelope with a cheque/PO 
for £1 .60 payable to Martin Connor , to : 
7, Holme Rd, D1dabury, Mancheater , 
M208TX 

2, J6fit,B9, 48, 80, 249, 144,9'6, 2, 1, 1, 
3,6,:S,6,3,64, 128, 1 28, 19'2,49, 16 8 , 
96, 192 

79 DATA 69,192,90, 1 92,68,24 , 24 
,36, 102, 1:S"l,2'5'5, 165, l .5, 165,98,6 

• 9'5 REM i!• HOIJGHI Y 2,'5K OF 
MACHINE CODE •• 
9·7 REM ** GOOD l UCK AND 

MAVE F-UN'' ' ** 
100 DATA 62,0,20'5,258,202,33,71 

, 19'5, '54, e. J::s, 79, 19:,, :,<1, :, 1 , :s:s, :,9 0 
19:S, ~4. 9, 33, '51, 195,54, 48, 33, '52, I 

PCN fEBR UARYI IW 
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• Listing (cont) 

95, s~. 48. :n.s1. 1Q5, 54, .ae. JJ. 60. 1 
95,54,?6,35,54,73,35,54,86,35,54 
.69, 35 

110 DATA 54,83,35,'54,32,35,54,5 
l, .l .S, 40, 19'5, 54, 83. 35. 54, 6 7 , J.5, 54 
, ~9.1'!5,'!54,87,3'5,54,69,35,'54,32,3 
5,'!54,48,3'!5,'!54,48,35,54,49,)5,54, 
48, 6, 10, 33, 40, 19'!5, 126, 215, 35. 16, ,,, 

l:?('I DATA 6,15,62,32,215,16,2'!51, 
6,..,, 33, 60, 195, 126, 215. 35, 16, 251. 
33, 246, 193,6, 20.'!54, o. 3~. 54 ·"· 17, 
9,0. 2'!5. 16, 2•15, 6. 200, 33, 244, l, 1--,, 
3,0. ;,,29, :ll J, 1';17, 205, 181, 3, 193, 20 
9, 22., 

l'HI DATA 43,16,744,JJ,0,64,J,19 
£, 2, 205, l l l , 202, 205, 222, .!02, l l , I 
20, J ~...,, 32, 245, 33, 249, I YJ, 54, 5, 33 
, 248. 193, 54, 5, 33, 226.6-1, 1 ?,86, 19 
4, 705, J 59, ;,0:,,, JJ, 226, EIS, 205, 159, 
202,'LS.732,64, l""',96 

140 DATA 1"'4,205,159,202,33,232 
,88, 20'L 1 59, 202, 33, 738, 64, I?, 106 
, I ,.:,4, 205. I ~9, .!0.-', 33, 238, 88, 20'!5. I 
~q. 20. , J} • .244, 64, 1 7, I 16, 1 94, 205. 
1'59, ;,0.1. ll. ;,>44, 88, 705, 159, 202. "13 
:,250,64, 1--.. 126, 194, 205, 159,202. 3 

1'50 DATA 2'50,88 , 205, 1'59,202,Jl, 
69, 72, I?, 136, 194, 205, 159, 202, 33, 
69,89,;,.05, 1!1,9,202,33, '5, 72, 17, 14 
6, IY4,b)'5, 159,202,JJ,?5,89,205, I 
5Y, L0L., JJ, 81, ·2, I?. 1'56. 194, 205, 1 
'59, 202, 33. 81 , 89. 20'!5, 159, 211;'12 

160 DATA JJ,8'.~'2.17,166,194,20 
"· 1'59, 202, JJ,87 ,89, '20'5, 1'59, 202, 3 
3, 93, .. 2. I-., 1-.6. l'N, 20'L l '59 , .!02, 3 
3, Yl, 131Q, ..?0'5, 1'59, 202, 33, I JJ, e,4, 17 
, '36, I Q4, 20"'>, 1'59, 202, 33, l 3"1, 88, 2f'J 
'5, 1'5Q.202, '\J, I J<;1.6ol, i ?,.&6 

I 7U DAT A 194, 20~, 1 59, 702, -.. J, I 39 
, 1310, ;.?05, 159, l.02, J J, l >15, 64, I-,, '56, 
194. 205. 15,;,, 702. :n. 14'5, 00. 705. '" 
9, 202, 33, 1"51, 64, I 7.66, 194, 20'!5, 1'5 
9. 202. J>. 1'51. oi0, 20'!1. 15c;,, 2ei2. JJ, 1 
'57.64, I 7 , '6, 194, 205, 1'59, 202, l3 

100 DATA 1'5-,88,2t'1'5,1'59,2e2,33, 
1e,,o.j , 1 ... o, 194 , .!"''5. 1'59, 202. 33. ,i o 
, fl8, ;.>rt"'I, I '!19, 20:;,, J J, '!57, 64, I?, 16, I 
94. ,·i,:,, J'j9, 2A2, JJ, '52,88. 2"5, 159, 
,?",'· \"'S.~9,h4, I ,,76, 194,205, 159.L 
,12, , ~ . -,1;, 88 • .?0'5, 15,;,, 202 

1<;10 DATA Tl,40,64,1-.,252,193,20 
., , 15U, ~'02, 3J, 40, 88. ]0'5, l '!59, 20:.il, J 
3, '\·1, t,4, I•, 7·\7, 193,?0'5, 1'59, 207, 3 

;J, j ~ , e a, 29§, t§.;, 2i 2, 33. Z47 , i94, 5 
4 , 4 5, 33, 245 , 194, 54, 0 , 243, JJ, 175, 
8 9 , 17, 236, 194 , 295, 1 5 9, 292 

2 90 D"TA 17,92 , 193,2 0 5, 5 3,282,J 
J , 176,9 8 ,5 4 , .... ,JJ , 175,9 8 ,54,6, 17, 
238, 1 94 , 205, 159, 282, I, l , 8 , 11, 120 
, 177,32,2!51,33,248, 193, 1 26, 254, l 
8, 2 8 2, 21:s , 195 , JJ, 249, 19J, 126 , 254 
, 1 8 , 2 0 2, 197 , 19 5 , 33, 71 

219 DATA 195, 126,254, 10,292,4,2 
8 3, 205, 30, 199, 2"5, 179, 198, 205, I -1 
2, 2, 123, 25-1 , I, 40, 27, 254, 32, 20-1, I 
16, 198, 254, 39, 204 , 18, 198, 254, JI, 
204, 63 , I 98, 254, 3 4 , 204, 168, 197, 25 
4, 25 , 2 8 4 , 217, 197, 24, 180, 251, 201 

228 DATA 1 7,236, 194,285, 153,282 
, 125,2 14,95,216,285 , 127,202,205, 
166,292, 17,9,, 193,205,53,202 , 17, 
236, 194,295, 1'!59,202, 17,238, 194,2 
05 , 153, 202, 295, 186, 202, 17, 238, 19 
"· 205, 159,202,54 , 6,44,54,6, 281, 1 
? 

230 DATA 236, 194,20'!5, 153.202, 12 
'!5, 214, 159, 208, 20'!5, 12?, 202, 21il15, 19 
4, 202. 17, 92 . 19J, 20'!5, 53, 202, 17, 2J 
6, I 94, 20:S, I 59, 202, I 7, 238, I 94, 29'!5 
, I '5J, 202, 705, 214 , 202, I 7. 238, 194, 
,!0'5, 15<;t,297.54,6,44,'54,6,201.17, 
230 

240 DAT A 194, 2"5, I 53, 292, I 25, 25 
4, 161, 21110. 254, 129, 209. 254, 97, 290 
, 2'54,6'5, 200, 44, 20'!5. 111. 202, 4'!5, 4'5 
, I?, 92, 193, 205,53, 202, 17, 236, 194 
, 295, 1~9, .!07 , I-., 238, 1 94, 295, 153, 
.:'02. 45, "'"· o. 1-' , 238, 194, 705. 1'!59, 2 ., 

250 l.lATA 201,J? , 'l'J6,IY"1 , 205,153 
,202, )2'5,2'54, IY0,~'"'·2'54 , 158,200 
• 754, 1 2 6, .!00, ;.,54,94. 209, 20-S, 11 I, 
".?0:.il, 44, I-,, 92 , 19J, 20'5, '!5:1, 21i!12, I-,, 2 
J6, 194 , 205, 1 '59. 202. I 7. 238, 194, 20 
'5, 153,202,44,4.&,:14,~,45, 17,238, I 

PCN f'EBRUARYtlf& 

94 
260 OATA ,'0'!5,159,202,201,17,244 

.194.205, 15:o:,202, 12'5,2'54,".?:1'!5,,00 
, I ', £J6, 194, ;,.>05, I '.'\3, 202, 20'5, 166, 
:.!0.0:, 17, 188, 19"3, 20'5,'53, 202, I;,. 240 
, 194. 20'5, 1"!1._,, 202, 1 7, 238, 194 1 20'!5, 
1'5.l, 20"2, 20:S, 186, 202, '54, 2, 44, 54 , 2 .. , 

2"'0 DAlA J?,242,194,205,159,202 
,J.l,247, 194,5ol.25:S,3J.248, l94.54 
, 2'5'5, .?01, I'• 246, 194, :70'5 , 1'53, 202, 
I 2'5, 254 , 2'5'5, l 92, I-., 240, 194, 20'!5, 1 
5-.S, "202, 70'-i, 12..,, :;.>02, 20'5, 166. 202, I 
-, , 181'-, 193, 20!>, 5J, 202, I 7. 2oi0, 194, 
21?1'!5, 159 

:.eeo DATA ;.-A2, 11,:z4:z, 194,205, 153 
, 202. 20'5. 186, 202, '54, 2.44, 54, 2, "15 
, I 7, £4,?, I Y4, 205, I '59, 202, 33, ?55, 0 
, I 1, 244, 194,20'5, 159, 202, l?, 240. I 
94, :.>05, 1'5:S, 202, 124, 7'!54, 64, 192, 12 
"· 214. 31, 208, 17, 240, 104, 20'5, 153 

:190 DATA ;.>02,:.>0'5,177,702,3:S,?47 
, 194,5.:l,<l',, Jl, 24'5, 194,54,45, 33, I 
0.0, l ,740, 194,70'!1, 1"9,702,;.>01.3 
J, J.:I, 19"'5,'54,0.6,4. I ~.b, 194, 205, 1 
27. 200, :l0"', I f:1·1, 200, J , , 6, 194, 20'5, 
1'5'5,200,6,5,17, 16. 

:W1~ DATA 194,L.0'>, 12',200,70'5, 18 
•100, J3, IA, 19·\, :.:05, 1 '55, :..:00, 6, J, I ., 
,26, 194,£05 , 12?,200,205, 184,200, 

?f 4'~~2~;~ I j,~~J~?2,;? 184 ~~~; : ~;~ 
;/4:,.,, 19:'\, 205, 15"'5, 290,6, I• I 7 

.Jl0 DAtA :.!'52, 19:S,205,12? , 200,20 
~. I 94, ".?00, .lJ, £':I:..', 193 1 205, 1 '55, 200 
, 6, '5, 1 7 , 36, 194, :/05, 127, 200. 205. 1 
84, :/00, 33, J6, 19'1, 205, 155. 200, 6, 3 
, I;, 46, 194, 20'!'1, 12-., 200, ?0!'5, 184, 2 
00,33,46, 194 , 20~.1'5'5,200.6,6 

J ".?0 OAT A I 7, '56, 194, 205, I 2..,, 200, 
705, 194, 700, l '.'I, :Se, I c;;,4, 20'5, 1 '5'5, ;.?0 
0.6.l,l ",66 , 194,?0~·.127,200.20'5. 
I ;-,4, ;.,(,o, "'\-i, 6b, \ ',>4, 20'!5. 15'5, 200, 6, 
4,t ·• ·-.,1c;;,4,.205,12-.200.20'5.184 • 
;,,EH•, IJ, ·6, 194,20""i, 1"'55,200 , 6 

·rn DATA 4,17,86,194,20'5,127,20 
c,, .t'O"i, 1~4, 700, Tl, 86, 194, 205, 155, 
200.o.~.1...,,9e., l94,205, 14P.200,20 
.... IA4,;.,A0,"J3,Y6, IY4,70'!1, 1'5'!,.200, 
o,J,1 ·.11,6,l94,..'0'5.12?,200.20'!5,1 
Er4,,'(!C,, t .. , ll°'to, 1<,14,;'0~. 15'5,200 

34"°' DATA 6,6, I 7, L 16, 19.&, 205.1.?' 
, '""• ,'0"', IA4, ;.,00, 3~. I lb, 194, :.'0':",, 
1'55,2..,0,6,l,l ",l2a,194,205,l2 7 ,2 
(>IA, 10'5, I &4, 700, ~3. 1L6, 194, .!05, 15 
",,70i;,,6,6,l7, IJ6, 194,205, 127,209 
, ,>(1'5, 18'1, L00, J3, I .16, IY4, 20'5, 1'!55 

l'50 DATA 100,6, J, I~. l46, 194,20'5 
, 1:Jl,,'0(1, :.'0"!i, 184, ;;>Ou, 3~, 1 •16, 194, 
.?0.,, l~"i,.200,6 .... 1 ~, 1'56, l'i' ... ".?0'5, I 
;.> •• ,'1(-!, ,o .... llb:4, 200, , •.• 1'50, 194, 20 
-,, l"i'",, .b,-',<'>,5, I', 160.194.20"), 12 7 
, • fh1, ,'\?!-.. I E<•I, ,'00, '\ ~. I "6, 194, 20':', 

l60 OAT A I '5'!5, 200, '°', J, 1 -, , I '6, 194 
, ]'1"1, 11 ;,,, LAO , 7~-.. I A•I, ;.>"0, 33, 1 70, 
J 94. 20";, I 5'5, 200, 20 l , 26, 71 , 19, 26, 
19, l 9, ;.:'('11 , 19 . , 7(-1-:S, J 20, 200, I.~, '0, 
J9"',, I 12, J'5, 113, 205, 120,200, 3'5, 11 
7, 3'5 , 11 J, ""~ , 1;.,e. ,~0. Jl. 28. J9'S 

J'0 DATA 11.2',J5,IIJ,J9.J,201,197 
, I'· 30, IY..._, :t0':'5, 1211i'J, 200, 112, 3'5 , 11 
S, ,;1.!1'5. I .t.0, 200, 35, I 12. J5. 113, 1 7, 2 

8. 19'5, }'05, 170, 200, J':",, 112, 35, 113, 
I QJ. ili;JI, 1 7, 28, 19'!5 , 26, 254, 255. 209 
•I'. JO, 195, 26, L4'5, 17, 240, 194,26 

l60 DATA 10J,241,188,32,2.&,17,J 
0. ,,...,, :0::05. 1-,:s, :;,0:.0. 125, ".?4!io, 17, 2-i1 
, 194, 0:6, I JI ,241, 189,202, 129, 201. 
198, 3?, 16Y, 202, 129, 201 , 17, -,9, 19".'> 
• :.:e5, 1'53, 202. 124, 2:.o1, ee, 32, 84, 12 
5, ;.>'54, 178, 40, 27, ?4, ...,, , 17'!5, 198 , 3? 

.S91,;J OATA 24 .. ·• I ~.2.S6, 194,205 , 153 
, .-'0:.>, .?41, IE:19, 40, 11, :.t:14. 32, 189, 40 
, 6, 198, Vi!, 44. 189. 32, 52, J3 . 2oi8 , 1~ 
J, :,.a, 10, 6, 25'5, I?, 10.0, 3"'\, 10, 0, ;:>; 

q, 2. J S O I 9 ', 20'5, IC:, I , :; , I 7:;, -1u·,1, o<..c~, 
3'5, 16,244,67, 'l,,'lj'I'!, 

400 DATA ;."50, "i:0?, J3, 70, 195, 176, 
6 I , I 19, 'i 1-,, ~ 3, 10, I Y'5, I 26, 2'54, 48, 
411,l,/"'l,JJ, l,19'5,'54,10,201,I ", 
S'1, I'-'",,.,,~...,, I~~ • .J"1:t, 20J, I 10, 40, 19 
, I ', I J ;- , J '1 ~, ,'~'5, 98, .,?02, I 7, J2, 19'5 
, ,'"-,, I'"' , ,-'"9;.,, t:,, I I 'l, 705, 214 

410 OAIA £0.?,112,:lOl,£05,149,20 
2, 205 , 77;., , .t0:.>, I ~ , 164, 1 YJ, ?0-:S, 85, 
'.l.01.1. se.19~,".?0:>,1'59,202,1-,32, 
It,,~. ,.u.,_, 1'53, .c'H.1, 3~, I I , 32, 19'5, 20~ 

, l':'5._,, 7.f.l, 2ii, 1 , I'· JO, JQ5, .:.'0"=>, 1'5J, :'.l. 
0'.t', ,'O,S , .t'.1, .102.1 , .18, 19'5, .iJ, L':>:S, 2 

" 4,:'0 DATA ;.'0:), 159,?02,17,J0,0,JJ 
, 100, 0, ..?95, 181, l, 205, 1, 199, 1 ·• J0 
, 19"), JJ, 0, 0, 20'5, l'=IY, 20J, 3.l, 50, IY 
'5, I .l6, 205, L.'50, .?1,L.!, .IJ, '=11, 195, 1.?6, 
60,.l'!i,4,"',li:l,41d, t, I l'-,I, '"ii~ • .:'161 ,6:.', ,, 
205,.,?~ii, • ..t.C,2,J.;,'52 

430 DA1A 1',>'5, 126.254,5?,40 , 35,0 
0, l lY, 215, :JJ, '51, 19~, 54, 48, 1".?6, 21 
:, , J}, '!Iii, I 95. I 26, 254, 48, 40, 59, £54 
, 50, 40, 55, ,l'!l,4,'52, 40, 51, 254, '54, 40 
,47, /54, '!>6, 40, 43, 201.6:l,6, '.?05. :.''$ 
0,.?0'l,.l3.53, 195, 126 

440 DATA 2'54,'57,40, 1~,00, J IY,L.I 
'5.6.?, .&8, 4.J, 1 IY. 21'5. 43, 62, 48, 119, 
215, 24, 14, 6:.t:, 49, 119, 21~. 62, 48, 4 J. 
• 119, ".?15, 4J, 62, 48, 119, 21'5, 3.l, ;/49 
, 193,54, U!I, :lt'll ,205, l;.>1, :?0:.!, 20:., I 
94, .?02,205, 127, 202,201, 197 

4'j0 DATA 0,&,;.,6•119,J6.19, l6,.l'5 
0,6,8. 3 7 , 16, 25.l, l9J, 201. 20'!5. 37, 2 
0:l, 20~. ".!l-<', J0.l, .105, .3/, 202, :105, ",?.3 

~~~g~ ~~~~ '~~:'2~~: ~~~2~~~2~~: 2~:~ 
:l0Z, 2e5, ",?J6, L.02, 201, 285, J7, 202 

460 DArA L0~,194,£02,20'!ii,Jl,20.l 
o lloJ5 I 166, ;fl/J°,?, 2 0 1, 20'5, '!5J O :t02 0 .?05, 
194, 20;.', '.?05, '5J, :/02, ".?05 , I 06, ;.>0L, 2 

tiH. 19/, t'.,1::1, 6.?, A, 119, .36, 10, 250,6, 
8, .37, 16, ,':SJ, 1._,..l, :101, ;t0'!1i, 111, ;."02, 
i:'0'!5, 2£2, .?Ill".?, 2"'J, 111. 20".?, ".?05, 2.36 

4/0 DATA .116:.1.,201, 205, 111, ".?02, 20 
'!5, 194 , 20.t'. 0 .:"05, 111, 20".?, 205, 166, 20 
:l,4-'01,0:?6, 103, 19, 26, 111, L01, 124, 
1 8, 19, 1.l5, IB. 19, 20 1 , 197,6, :l'l, 203 
, 28, '.?03, 7&, L.0J, 2Er, 4J, 20J., 20, 20J, 
20, 203, 20, 16, 241, 193. 201, 197,6 

480 DArA 32,4J,16,253,19J,:./.01.I 
91. 6, 32, 20J., 28, '.?03, 28, 203, 28, 35, 
203, .:"0. L0J,'l0,20.l, 20, 16, 241, 19J, 
201, IY,'.6, J2, 35, 16, 25J, 193, 201, 2 
03, ",?8, 203. 28. 203, 28, 35, 20.l. 20, /16 
.l, 20. 283, 20, 201, 203, 28 

490 DATA 20.J,28,293,28,43,203.'l 
0. 20J, 20. 20:s, 20, 201. 24'5, 62, 22, 21 
5, 6;.o, 21 , .? I '!5, 24 I , 21 '!5, 20 I , 62, '.?2, 21 
5,6:Z:, 11, 215,62, 12 , 215, 62, 71, 215, 
62, 65 , 21 :,, 62, ;,;, , 215, 62, 69, 215 , 62 
, .J2, ".?15 , 62 . 79, 215, 62 

5 0 0 DATA 86,215,62,69,2 1 5,62,9.! 
, 2 1 '!5, 62, 22, 215, 62, 15, 215, 62, 7, 21 
5 , 62 . 65 , 2 1 5, 62, 78, 215, 62, 79, 215, 
62, 84 , 215, 62, 72 , 215, 62, 69, 215, 62 
, 82, 215,62, J2 , 215, 62, 71 , 215, 62 , ,> 
9, 215,62, 63, 215 

51 0 DATA 62,.l'.l.,215,62,40,21'!),62 
, 89, 215. 62, 47, 215 , 62. 78, 2 1 5, 62, 4 
1, 215, 2 0 :s, 142, 2, 1 23. 2'!54, 2, 2e2, 80 
, t 95. 254, 0, 2e2 . 166. 197, 24. 240. 78 
, 215, 62, 41, 215 , 285, 1 42, 2, 123, 254 
, 2 , 2 e 2, e0 , 195,25 4 ,e 

'!520 DATA L.OJ, 166, 197,24,240,201 
, 197 , 6,8,26, 119,36, 19, 1 6,250 , 6,8 
, :J,' , 16 , .?53, 193, 2 9 1 1 2 9 5, I 39, 2 9 3, 2 
0'5, 61, 284, 205, I J8, 203, .?05, 81, 204 
, :.:'01,L.05, 154, 203.20:.,67, :/04, 205. 
6 7, 204, .l0'5, 1.38, 203, 205, 81, 20.& 

'.'!i.l0 DATA ..!1115, 81, 204, 20 I, 20~, I .J8 
, 2 0 J.. 2 11J5, 39, 204, .l0'!5, 138, 20.J, 205, 
1 l, 204, '.l.1111, 205 , 15-1, 20:J, 20:S, .39, 20 
4, 285, 1'!54, 28.l, 2"5. I l .".?04 , 2"1 • 197 
, 6, 8, 6".l, 9, 1 I 9, 36, 16, 250, 6, 8, .3 I• 1 
6, 2'!5J, 193, i'01, 295 , 212, 203, 205 

540 OAIA 67,'.?04,295,212,203.20~ 

0: ~ ~:;~ 2 ~; ~ 2:;~ 2~~ ~ i ~~~"~~~" I~ 2! 
, 103, 19, 26, I I 1, 28 ! , 124 , 18, 19, l 25 
, 18, 19 , 201, 197,6, 32, 79'3, 28, 20.J, 2 
8 , 203, 28, 43, 293, 2 0 , 203, 20, 20.J 

558 DA TA :.>0 ,16 , 2 4 1,193,201,197, 

~-~~2=~ 2~~: ~~~2~;~2:~5;!;~3~ 2~~ 2 
9 3, 2 0, 2 9' 3, 2lill, 16, 241 , 193, 201, 197 , 
o, 3.t'., :.S5 , 16, 253, 193, 2 9' 1 , 29'3 , 28 , 28 
3, 28, 203, 28, 3'!5, 2 0 3, 2 8 

560 DAT A 2 e 3,2e,2 e 3 , 2e . 281.2e3, 
28, 2 8 3, 2 8 , 283, 28, 4 3, 2 8 3, 2 9 , 203, 2 
e, :.>e 3, 20, 201, 245, 62, 22, 215, 62, 21 
, 2 1 '!5, 241, 21'5, 201,62, 22, 215 , 62, 11 
, 21 '!5,6 2, I 2, 215, 62, 71, 215, 62, 65, 2 

l ;;:
2 i,~;;. 2 l~: ~~: ~r;~!~, 79, 215, 62 

, 86, 2 1 '5, 62, 69, 215, 62, 82, 215, 62, 2 
2, 21:,,62, 15, 215,62, 7, 215, 62, 65, 2 
1 5 , 62 , 7 8, 215 , 62 , 79 , 2 1 5, 62, 8 4, 215 
I 62 , 72, .l l :,, 62, 69, 215, 62, 82, 21 :,, 6 
2 , 32,215,62 , 71 

" 



Superea1c· 3, Release 2 
SuperCalc 3 with Fas1Ma1tt 1s f<l!>tcr 
than any o ther compet iti~ spccadsheP.t 
A lot faster. This means while you're 
waiting for others to calculate, you 
cou ld be off and running with Sur,erCalc 
3, Release 2. And on top of its astonishing 
speed, it's all on one disc to simplify 
usage. we·~ simplifted t he price, too 
It's about £80 k>we< than Its bes t 
known rival 

SuperCalc 3. Release 2 provides the 
broadest range of functtOnal capabilities 
You get a better data manager and 1he 

most sovhis11ca tOO yra1,h11:s o f any 
integrated progralll. Your sµreadsht"l.:tS 
will be more meaningful. more unc:kf 
standable 

Yet it's surprisingly easy to learn and 
use From easy s1artuµ. to ex1ensivo 
1utoria!s. 10 deeper. 111ore efficient 
modelling. 1hc more vou get into 
SuperCalc 3. Release 2. the better •I 
trectts you 

$µeed, flexibility. deµth .• 
no wo~r u i&li:;es you further , fastt r 

~ SORCIM/IUS 
~~~~~~~ 

Easy Software working harder. 

The fastest 
spreadsheet is 
understandably 
better. 

~ -- ----- --- ----------- -----: 
Special offer: 

Free demo diskette 
I 
I 
I 
I 
I 

Pie•wWC'IOll'lt• FretOemoo.s....ci••so ' 
~: :g~~anoe~a OI : 

Add•*"--------

___ T., -- ----

: 
l 
I 

: 
I 
I 
I 

Pos1 1n,, C01.tPOn IC I 
Sorc11'1/IUS, 10S111,on Rold.Watfor d, : 
~rt1WD11EO T•I (09 23 1 46255 . I 

·~~:i.~~•~v~ ·':...":"'l&J.OPC•o,t.-y ! 
I lt~~:J~~~~~o,i,,i.,--, : 

L---------------------PCNe2 J 

So•c:·mflUS P,oduco Eny W,,1e• I Sv".m. E•~vWu1,r1 II Svuitm, S~ W 111•. SuperC:.1<.J ~· '1. 
~ ouw, SupttC..lc: S1.111 ... ~c. f•wf,lw • ..,,Id f• ~vS••n Pto 



E!~!_W_IJ!I~R 
Easy\Vrite r,fo rthe expand edVi c20, it double width and underli ned in t he youa n automaticretu m tot he menua t 

helps output text to the MPS 801 centreoftheacree n. the end of memory. In 470, the fin t 
printer . A .s the program tak es up Onceyou'v e finishedwritingyouca n POKEt and SYS tell t he computer the 

around 3.5K, you 1hould have at least eithe r printito uto r gototheeditmode, number or the open chan nel, and the 
3K expan 1ion. I have 16K and 3K whi ch 1:1teps you through each array for nexto neee xplain where to find the start 
between 1024-4096, for stor ing text . editing . of anythi ng to be printed, then print it 

lo!'iro~c:i~~;~:~::~ff:.~:~t:~ Commands :~: 8~hd~ device select«! in the ort:s 

afford and change th e date in line 430 Ft continue on aame line but in new You can a.ave your outpu t to tape by 
These arepo intel"!ltothesu rtlocationor array sav ing all the memory you've used to 
each array in memory. So if you lower F3 prin t on new line in new array store the words, then loading it back and 
RAMtop to4608 by POKEing 56, 18, the F5 pn ntonn ewlin ebuti n somearray cha ngingthel • in line30tothe number 
firstelementof data would be 4609, and (useful for listings ) of arrays you have to print . 
the rest are all +25 1. n steps arr ay when in edit mode Whenyou'reusingin&ertordel eteyo u 

To use the progr am you enter either 1 When you come to the end ofa line the may find they tee ms to be not work ing, 
or 2. Enteri ng 1 takes you to th e letter last character will be pri nted in reverse or working wrongly , but if you u.set hem 
section,whichasksyouforyouraddress , andanala rm willsound . before the end of li ne 1ignal there 
the date et.c, and the name of the Attheendofanarrayyou'llfi ndt hat shouldn'tbemuchconfusion . 
recipient . It then goes to upper and lower no more characten can be entered until The problem is that they only work on 
case mode. FI or F3 is pressed , up to 80 chttracten on the ecreen at any 

Trying 2, you go into art1cle-wr1ting The POKES in SOO put thec uraor at the one time, bu t the y work all right on the 
mode. Thi sas ks youforatitle ,and prin ts sta rt of the line , while thoee in 860 give memory characten . ~ 

Program notes 180-210 Print out the addre11 and the 
Jetter 

U. 260 Select modesandend 

45CM90 Main print routine 
~720 Getcharacter 
511·515 Flashi ng cunor 10 Defines function .e used for 

cursor 270-360 Ente r address tha n GOTO 
letter 

730 Sound/Nv . ff end of line or 
20 Chamges BCreen colour and sets 

up variables 370-400 i npu t/output title ofstory 
an-ay 

740-741 Prin t edit 
750-770 Insert 
780-790 Delete 

30-a Choice of lette r sto ry 
70-120 Main menu 

420 Output.I quote mark• to ecreen 
for input 

430 Data 800 Clearacurre nt arr ay 130·160 Main writ e routme 
170 GOTO Edit routine 440 Start of edit routine 860-865 Reads data 

Listin g 

1• DCITM.1< I •• 1·1.t'I • 1(118· Dl•'"· 'I • l•I, • I 1 .. ~, 
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N ~ "f ... e ~"I N S- I ~t+o+~ l'l.J:,( J'f;!% ... T t. • IO 1>6:$$ ftOtll 
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~ 1•0.0' 
INfttlt<T 11-.;· . ..:0'. l 
11• v(T U i..•·,,,.._ I • I. • -.1 .. :,,11• 
1:.0N:OQTl;l.4"94,,i,l,."v,I ... WI,"" l .. ., .. ;.,t 
l a~(•"-- :-P(l ·,1: I •: WI 1._'11 
::.~!NT ~ I • ••t ~ ll•<I(. ttl"I ~ • •«-f -·- ,.....INT ~ , • •<l 

I .. WINI S'[ T. ,...,, , 
15eH'llol""INI a, _,. .-,.,..,,. 
IU(i(.IMJ.... "'""'' I• ~WI. 
11t(i0kf"4<il~l .. l":T' 
IN ~ >l "1E 'Jft;,+& • • .• »>c.;I• 
IM ,w:.aeru,e ~!NI M .·· · ...,.. . I,(; I 
2""11 Nl •• ·i. l tt-1" •• t ..... I ... M •"L 
.il·~·~~INl'.7' l"N 
,l~fttlN T .'.lil:>Tir..IWoll l, -"" 
.,,..,.,., ... l'41 1 1•- ·-v l;.t; 
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_.. ,1 2 , ... ,.,"'- ..... o;.,~·I'(()·~ ,Ol~l'J, 

!51) Jtf~l'((Y•W F,:.-t •ll ..... !J"~ .... , 41~1''!>11 
!51• II 

"' ,,. 
~'5 f lf,.,.,_ l o(N' I H?·T~II 
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The ll(!!@ 
MEGAeBOX 

Wit h 

i!M 
4Cr.117/F 
-1 1',-rouch ! 

THE midiebox 
IS DSIDDdisks in our mldlebox at a 
borg;.un pria: . Our new mld lebOx has 
some great features. It's made of high 
impact plastic and holds up to 30 s•;.· 
disks, but is one of the nca1cst on the 

market. Mcasuringonly6 "x 6""X3", lhc 
rigid lid oonvcnicmJy holds the disks you 
are working on ready to hand. And with 
IS DSIDDdisks ;ts a borg;.un at only £20 

plus B VAT and£2 p&p • £25. 

\l,1h oY..m:r, rm~ lor 'll1rp11.:,'prill, 

SUPERO ISK 
\uJI iJ,ll l<l J Ill\ II'>< I Ill\ ,••11]1' 111, ! lll\ 

!,•imit ,1111.'.l, ,1,l,,l d, uhl, ,1,l,d Js,,r 
'lh! J'! l11.lnhlt11lh t.., 1,d 

IO mlni e box • 1 , \I , 1 
I \i (_?1 S.:_ 

1.:;, 1 ,mtd1 e bo1 11 \ ,1 , 1 1,, 1 
(30 7< 

~.;, MEGA e BOX , , \ \l I 

I\/ 1.:.:.0 lO 
"'O , MEGA e BOX , 1 \ \! 
1 \I (94 00 

Disco·Tec h (U.K .) Ltd. , 
Lex House, 3-6 Alfred Place, 
London WCI , England . 
l};JCo•Tc:cll (U.K. ) L TO . arc the 
sokdistribv:conorX LTR ON. 

Suitable For Popular 
Micros 
XL TRON d1sba1t ttrommrndcJ fot BBC, A1ari 
andCommcxklrc..-omru1cn. lf rou nttJaJ,M' t>n 
othcrmM.ro.1uS1nn,Ol.6JI OZ5S 

Our Quality Promise 
You canurdcf ~1thron6.kn,c . We buv,fok.\ from 
1ntcma1tONI minufa..:1urcrs 1oour ({'« 1fi,.-ation\ 
then 1ni, 1t1cs1 anJ grtdt 1hcm ,n our Lon.k>n 
bbotlwncs 

--- QTV ) SS OD 

MEGAeeo x 

r •ztranl Flopp y 
L Ai - Disk Prices 
All di sks are sv.·, 48tpi, 
featuring write protect 
not ch, centre hub s, double 
and single density, Tyvex 
sleeves and full se t of labels. 
25 SS DDJ,)ks 1n MEGAeao x [l9rlu) \'AT 
U.lS.ndLJp&p £35 .35 
25 OS DDJ1.sksin MEGAe80X [.39rlu> \'AT 
(S 8Sondrzp&p £46.85 
SO SS OD J1slu 1n MEGAeaox [SO rlu , \ 'AT 
f7.SOand£2p&r £59.SO 
·SO OS DDJ1s.lum MEGAeaox £10rtu, 
VAT!IO .SOandClp&p £82.50 • 
IO SS DD JIU:s1n mlniebo x [ l lplus \ 'AT 
il .~1 ndtlp&p £16.95 
10 DS DDd1slum mlnlebox £18plui\'AT 
C2.70andrlp&p £22.70 
•£5 p,icc rcducctO• 
Tlic .\\EGA BOX 1ia 1opqw.htyna,iJ rb\u .. 
,1~ box ~,1h Stt·lhrol.llh liJ anJ k•urJ1vidcn. 
ll o1Jsup1060J1,kc-n n 

Person al Callers Very 
Welcome 
Wc'1t nown1 1N1shcd mournc~ w~room 1n 
Alfrtd P1~c . Yu,ul.n-.a,·courClJ.du cn-durgc 
b\" u,lhn, 1n - vou'II ht ~·t'l...ornc ~«k.bn from 
10.00amtall ~-OOrm \a1urJav 10 OCbm-4 OOrnt 

Help Lines 
TC\.hn1 .. al 01 611 OZ!i5 
Sales 01 611 \60() 

DS DO 

mkl~ x 

\LPlk DI SKd1sb1 na 

mlnlebox 

I cnclosc1chcq1ac.-p.o. for c.___.ordtbi1 mv Al~ Dmtn. AmcxanJ 

Q~M------------ ------------
Namc: _____ _____ S11na1un:::, _________ _ _ 

A~fffl:-----------------------
~B~lo<~k~Ca~,.-,~~~,Pka-,.--------------Postoodt: ___ ,c_w- , 



INTHE 
PICTURE 

Listing 
2 •• .. . STOllll• : DI M c: t eH• t: ,.OR 

1•1 TO 2: 111:l!A D c:: LE T C:l t l • c:: NI! 
>CT t : f'LOT c:Ul,c:C21: .. Ollll J • 4 TO 

•••• STl:P 2: P:Olt l • tJ•U TO J: 
lt CAD c: LCT cCll • c:: Nl: X T t: Dftlll W 

clJ l) , cCJI: • EIIP •• • 3,3 • : Nl!K T 
J 
21 e STOf" 
3•• IU M I PltOOltAM STAR fe 
:s1 • CLl! A III: : GO •u• .,.: •oililDI£,. 

3; PAPl:R 3: I NK •: CLS : P RI NT t 
• 1•starl rec:ord•r .•. ,•: lOAD "d• 
t.a• DAT• d • t 1: CLS : PRINT TA a I 
. , INK 11·sc1u:11:N Aln 2"1AT 1, 1•1 · 
111 11•1•1 ° 1AT 6,el INVl: .. S• ll"ST 
OP THI! TAPl: 0 11n ••• , " "LIEASI: w• 1 T 
" I AT 141,71 PAPl[lllt 2 1 INK 7 1 FLAS H 

11 "LOAOINO DATA NOW' 
32. Ll:T x•CLl:N d • ·Bl/ 4 ; "fll N T A 

Tl6,.l"lt. • •,.o:• 
338 Ll:T •• ••• : l"OA 1•1 TO LIEN d 

• -• S Tl!P 4! '"RINT AT 16, 17 ) " 
'IAT 1 6, 1711t! LIET •••· I 

348 I F d • 11 •l TO 1•31•" " TH€ 
N Ll:T 1 • • 1e o4 e c11: 00 TO 388 

338 11' 4 • 11•2 TO 1•31 • 0 0 THEN 
Ll:T • • • •• •d • tt TO t•JI: 00 TO 3 .. 
3.8 U' d • t1•31•" • THEN Ll!T •• • 

•S •d • t1 TO 1•21: 00 TO 38 8 
3-,8 LET ••••••d•C I TO j •31 3•• t l:T •• • •• •" , • 
398 NU<T I 
488 LET ••· •• t TO LEN • • -11: LI! 

T r•Ll!N •• : LET k•t: ftOR 1•1e e T 
O r STEP 1e8 

,ue t ft .. .. )( ,• • • THEN Ll:T " .... 
t : U[T 1•1-l: 00 TO 4te 

42e Nl!XT 1: Ll[T r•LEN •• ·k: LET 
yl•lroJNT Cr/t8e11,1ee: LET y2• 

INT I: Ll!T r•HolT y2•U ANO yl· 
2>e> 

43. RI:" • STAIIT OF SECOND PART • 
44. 80fllDIEfll I: PAPER I: INI< 7: C 

L• : P .. JN1 AT 4,:U"NOW l!:NTl'R "ly 
I" DATA LINl:"-C"S" ANO y:·tllAT 6 
,:1 1 1"1!ACH 0 ANO y>I>•" WITH tfll • • 
' • AND"IAT •• 91"THEN OOTO '5e8" 1A 
T '"·"' I NVIElltSI! 11 FLASH 11 ·oo N 
01 USI: 0 "lltUN" • • 

4~fll PIIIINI il • IAT 8,81°>Pr••• al'ly 
t,.•y'": PAUSE li!II: •oROER :": PAPEllt 
t: IN!( e: CLS : l 1ST eee: STOP 
'599 80R0£11t '5: PAPER '5: CL~ : Pllt 

INT Al .,'JI PAl"ER 71 INK ll"PL(A 
51". WA I T"IAT 1 ::1.71 PAPl!llt :II FLASH 

11 "LOADING DATA NOW" 
'!Ste PRINT AT , •• 91 • tt.•• no:.: L 

ll ,•1,..1:N e • : FOR 1•1 TO•: I F PE 
£1• t•I: THEN 00 su• .., •• 

529 PO ... F ,.coo( • • ,,,: PllllNT Al 
16,1,1• ·1AT 1•,l""I><: LET••• 

PCN f'EBRUARY91986 

·;c JU f tlllff f 

c," 
t h t! :'>I•~• I , tte 

l: LET r•r• I: NEXT I 
:n8 1-'PINT AT 16,41 PAPl[R 71 JNk 
I I FI AS.H 11" • A FEW SECONDS MO 

RE ..• • 
'548 FOP 1•7 TO 1<189: I,- f-EE ... , ;!'"' AND P£1[i,, 1 < 1::1 THEN Po.-c I, 

-,4.a Nl[)(J I 
-,'51!1 FOi< 1•FN •" 10 FN b I; I F 

P££1< 1•44 THEN lET v•v•I 
5•1!1 N{·T ,: IIET ••FN b(l • J: lF 

f-; ,f ~~2~~ ;~~N GO TO '589 

<J88 Ric" • POl<E NO. DATA 8YTIE• IN 
TO LIN£ 2•• • 

.,98 l£T I••: 0(1,t q•C41. LET q • I 
I TO 41•<" e 41e"•STR • 11 ANO v••91 • 
C ·ee· • STR • v ANO ,.. .. •9• ANO v >9) • 
1·e·•sT11t• v AND v,•999 AND ,..,991 
• !STiit • v AND v,•9999 AN O v '1'991 

••• FOR 1•11•91 TO Cl•l21: POKE 
1,CODIE q•·1-Cl•811: N£l'<.T 1: FOIII 
1•Cl•8•1 TO 11 • 911: POKI: t ,CODI!: 
q • 11 11•8711: Nl[l(T 1: 00 10 9fll9 
'eli!II RE" • CLEAR ENOS OF DATA 

L~~~·L:~c : ., I 

779 tcr: P£U< w( CODE "• • 1Hfi:N PO 
"£ ... CODE - ·: Lfl 1•1 I : LET w• 
"-I: GO 10 728 

738 IF PEEK w•CODE •, • THEN POt< 
£ w,CODE • •: l.ET v•v•I 

748 ll!T i•i•6: RIETUlltN 
:-~8 R£1ot • 1e l!I )( CHAl'l'ACTIERS I 
898 OATA ••••••><••••••>t•••••••• 

""•·" ..... """ .. " " '" ' .. """ "" ... " ...... ••><••· ••••••••••><••············· ,.,. ............. . 
91 8 AE" • vAIUA8L£S • 
•2 • Ll!T c••: LET z•2376e: LET v 

•ll LET ••237'5:I: l)t:F FN • t>•• •4 : 
Dt:F FN bCl• • •3 • PflEI< 19•21•2!1 .• P 

IEEK CS •::11: DIE .... N cl1•2:16 • Pl'.U< • 
• Pllf< C 90 I I: illll!TUlt N 

91,H, lltl[M t0~l£T£ ~ltRPL'JS I INl'.S • 
910 Ll!T q•PElti,, 2::16::l:1•2~6 • PIEEk 2 

36)6 
9241 I ET u•PEl[t< ,q•21 •2:t• • o>£1[k I 

q•31 l IF PEEi< q l 25b • P££t,. lq•Jl•2 
18 THEN LIET ••q 

9::18 IF PIE£k ql2'56•fOEEtc Cq •t l .. 96 
(t THEN LEl b•q•u•4: 00 TO 9:11!1 

948 LET q•q•u•4: 00 TO 928 
950 LET t•b·• 4: POKE a•2,+•256 

! !NT lff2!161; POl<I'. • • ::1,INT ct,25 

96 8 80kDUt 7: PAP£1t 7: INK: 8: C 

~~n ~ .P~I~! ;::~It -~!.:N~ ;!;!~I t. 
• l'ld pr ••• ""IENllER •" 

: PAPER 7: INi. 8: LIST 

Ut iaeue we int roduced the Spee. 
rum graphics utility program 

rttnarl, with the main part of the 
progTam, called Drow ; this week we 
finish things off wit h Loodtr , a com· 
plementary routine which will tum 
anything made in Draw into a series or 
data atatementa for use on their own, or 
in other program s. 

The progam work, by turning st rin g 
C$ into OATA state ments in progra m 
line,. The fint two coordinates conati· 
tute the initial PLOT statement, and the 
rest are DRAW statementa, 90 your 
drawing i1 really one long 'string' . {To 
move the Drow positjon from one part of 
a drawing to anothe r inviaibly , you can 
drawoverexist1nglinet , but1f you want 
to cease drawing at one point and start 
afresh at another. you will hav e to resort 
to some extra programming) . You can · 
not use CIRCI..! , ARC . l"IU.., UDGs or 
keyboard characters . 

Type in the hstmg and de-bug . $a\·e 
using .. SAYE "loader" UNE 300 ". It is 
imperative that line 200 it entered 
exactly u liated. 

Now run the program (from hne 300 ), 
and load into it a data tape previously 
recorded using the boptio n inDrow (see 
la.at week 's iaaue). The data, which was 
saved as d$ , will now be formatted into 
another string. e$ and a countdown will 
appear on ICJ'ffn. 

When entered - and at th1a point you 
canst.op the tape-you will be asked to 
enter • number of DATA lines each 
contai n ing 100 Xs. PreSI any key to stop 
the program and using the edit key 
(Shift 1), call down line800and change 
this into line 1. Presa Enter and then 
call down this line agam and change 1t 
into line 2, and 80 on, until you have 
enough line,. 

Now type in "001'0 &00" and Enter, and 
the data inei wm be poked into the data 
state men ta , and th e nu mber of express­
ions in total will be poked twice into line 
200; the DIM statement, and the j 
FOIVl'O loop. 

At this stage the data numbers are in 
the di splay file only, 90 use the edit 
facility again to bnng down each line 
from 1 to 200 inclusive . Simply bring 
each line down, and then preaa Enter to 
return it to ita original position . 

Charts and lists 
Now type in '2 10', and Enter for the 
block delete to remove all surplu s lines . 
'KUN' and ENTER, and your origmal 
drawing will appear on the acreen . 

It is a simple matte r now to edit these 
lines to • suitable poeition in anothe r 
program - probably at the end- and to 
accea the routine by a oos uB to 
whatever line 200 now is, for a rapid 
DRAW routine which ia safely 'locked ' 
into program data lines . 

This is uaeful for quickly ruli ng up 
lines for charts or aeparate lista or 
numbers etc. within programs . •nd a 
pre--recorded sel(-drawing map within a 
suitable progTam can be mott effective . 

~ 
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Have you the skill and dexte ri ty to 
save the masses from a series of 
time bombs which have been 

planted in a p1nk and yellow maze (ugh ). 
Count.down, fortheArnst rad CPC 464, i1 
a dangerous mission in which you must 
aortout the neces&llry keys to neutralize 
each bomb. 

Once you have collected the first key 
you must rush toa bomb- only the n can 
you collect th e second key . 

Th11 inability to carry two keys 
1nmultancously means you must e,cpec:t 
to engage m 80me tricky manoeuvring. 

Your worries are not lesse ned by t.he 
fact that you are unabl e to retrace any of 
your steps and you could find yourself 
trapped by you r own foolishnesa . 

Not only have you then fa iled the 
world but will be forced to await your 
own u nltmely exttnct ion. 

However , you do have one thing in 
your favour. The facility of the screen to 
wrap round can be used to your advan­
tage .J ust when you have given up hope, 
a anea ky exit. will be revealed 11nd the 

Listing 
10 QT 1:Je ,C - 1131• · -· · ~ OJI~~ 1,:t•l 
. . .. 11-•:t'•C-1131 
:,0 1:- ,.,.::,,1,1,0,10,1:,, - 1 ,::, 
::,0 l:Nf 2,::,0,l',2 
40 • ..,, 1,1:,0,·:,, 1 
:,o • - 2,,,0,,,,.,-,.1,1,0,1 
<10 1:Nf l,IO,· • , • 

"° --- " ,,, ... -o DO •• 11-. N'flllt :tl'O 
90 .,....,._ 1':ro,1,,...,1,.,.,t.'tO,t.<"O,llo'tO,llo'tO,t. 
'tO, t.'t O 
100 ........... 22 1 , W' l:, W'D ,3,3,l,3,l , 3 
110 .T ll lkL 222, I.CO,IICO, t.'t O, t.C O, t.C O, t.CO, t. .... ,.,. 
120 •Yfl"°'- 22:,, 1,3, 1,:,, t. ;J, t. l, t. l, 1,J,W'D, t. ll'I: 

140 SY1'190t. 2:rs,1,e,1 • 1.2•0.2 •• .2 s1 ,2s2,1 ... ,. 
1:,0 .... .. -. :12<1,IO<l, .. ,103,107, I O<l,12,.,12 
,.,I I',. 
160 SYMikL 22:,, .. ,1'0, <14,<l<l,<l<l,:IS<l,2S<l,2S 

IJ'O S'l'fllkL 22'1,7,::U,ll,$7,9:,,<IJ,2<1,7 
IDO SYM90t,. 2N',1'2<1,l'<ID,2 <1• ,1a.,1~,l#C,1 
... 21• 
l<IO .,. .. -. :t:S0,103,:t<ll,Ml'C,JJ,,.,7S4,Ml'C, .. 
200 ......... lll,130, l nt,<ll,1'4 •• 21•.12, •• , .. 
210 • ......-. 2:,2 , 0 . 1,::,,..,-. , 10, , 10 . .. ::so.,:so 

!!: :::::: !~::~~:~~:i:::.:.~;~~. 
~ 

240 ·--- 2:SS ,t.C,t,(:, 1,•, t. D,W'O,t.CO,..O,..O 

2SO • .,. ... -. 2:s.,0,0,0.0,0,0.1,::, 
:t<IOS1'MIOL.237,t.O, t. :7C,....-ot, t.'tC,I.CC,..,C,t.11' ..... 
2:,,0 .,. .. -. 2>1,,., ... , , ,c, 1.JC, t.,. , , ,.,, ••• 
0 
:reo •--- 2:,•,o.o. o,0 ,0, 0,o,o 
2<10 .,..,-., :r•o,o,,.1a,>1,s ,,s•, s,,.ll1 
:,oo ••"'IOI. 1• 1 ,o,1•2,2,. • ,1n,,.o,2..o,2 4 1 
.1:t• 
:s10 •-- :r•2 , 1 a,,,::,,::,,3,::,,::,,o 
:,,o .,... .... :t•l,lll,22<1,12t,12'D,IN,1<12,2 
2<1,0 ,:so•"'"'"°'" 14•,0,::,,12,.,1,a,,a.,,,, 
340 .,. .. -._ 2<1S,0,1'2<1,l<I0,24•,IS.,120,1$6 
,2•• 
JSO .,. .. -._ 24<1, l<l , 7,l, l,I.J. 7,0 
::,.o •V111"°'-:t •,,2• 0,:rz•,1•:t,1•:t,1•2, 1 <12,1 .,.o 

370 •vt11kL 2• D, O,O,D,12, 1<1,1S,31,•3 
.:,.o .,. .. -. , • • • o.o,1•,••, 11 2,2..0,,••·'"'' 
390 S'l'flllOI. 1',0,127,<13,l l , I S,1<1,12,D,0 
<100 STIO!-. l'Sl,2S <l,l'S2,2<1S,240,112,<1D,l<1 .. 
<110 .... -. 7$1',IS,7,3,<ll,<ll,<l.,31',0 

•20 •"""°" ~.u:t,:t•o, • •·••·••,$6,.0 
<130 ·--- H<l, 1<1, IS,11,11,11,",<IO,O 
••o •""""' n s ,2<i0,:t2 • ,1•1.n:t,n2,1:t,•. 
0 

SOO"" •••• NT~ •••• 
S IO 1• 21 ac --Ot-l-0111 • 31 l l • OII I" ... 1101 

a20 DI" • • • •,101, , •1101 , , . 111,c • ll>,.,•II 
,,.,1o110,11,1 i. 110,11,., . 110,11,11o110,11: • • 
0 

::,~~.:::.::0::-20::~:::;:~:::: 
C- <:t.1 1 111 .. llf 
a,o lo-"111'0. t•I lO :tO: lo-• C-12221• 
c - 122 1 1:NC• t 
a<10 WINDOW -0,1,40,1,:t:t:IHN- S l,1, 4 0,1 :~:= .:\ :~::::·:~::::eo : :~: : :·2 :: ~= • 1,.:S:l"-lt • 2,0:111' IICI , .... D 

S90 l"« N lfO,.:lll"«N • 1,0: ... N • 2,lll"«N • J,01 
II" II I Of .. Nl•IO 

::=o~::c.M .. ::• ; ~·:~I : ;!:~:~!;:.:~:011...-11 

<110 J•l1DQIIU9 2400:• lll,•l•llc e tOl•~:c•• • 

a20 11'0. 1•0 fO 1-1:ll'c» l•2 TO• 
•::sol09U92<IOOl l ll'll<lfNCHall(l,•l•Jl:LN 

.:;•;.;!;::;~: .• , 
700 ltl:,IO toot HIINl SC:ltCCN 0000 
no c1..seo1.,...t1 11• 20.:to 
720 11'0. 1•1 JO II IHIINf 0•11•1 1Nt1n 

,•o ••1 11..oc•t• • •· • • •1,0,., . 11,111.•:tn: -·-:,so 1..0CIIITD •e , ... 11,01, ... 11,H 1••:tl:t 1DODU ·= :-:~oc,.,• • • ·••11,01,t16'1,. 1 ,10•2J.<1,_, 

!;!,~!~:.:;~1,lloll,111,..0 U I HIIMU2, 

"DO 1- 1 ,o,1•1"'1lN • 1,1 

~.!; .~~
2

=N 1..0CAI• • 1.-101.-1 

~,!:,:::~!°,: .. 1..oc11,• •• .-101.-

• 10 Cl..t • :Stt..OCllt• •:s ,,,21HIJ•l • l,'SC:"111 

•'1SC:II..OC #t.fl: • J,2S,2:'111 1NJ • l, ' 1..1\llf.1•'1 

" DHi,1-TtOl•·I ..... Ot...:l: Tlll•l""'DI 
-1'121• I ...... l...:C T<•l•• I f .. ND20 

:: !.::'-; I;!: : ·:.-~: ;:,;.:....D _,fl .. u oo 

•10 ll•lt•0.9l!o 
•10 ll•t• • o.os 
9::,0 +• •01111' llHI JNCN - · 26001111' +••I 

, .... DOI O :,eo 
940 Ill' 1...:1: TIOl"'O , .... _,. II OOID0f0 9 
~ 

9SO Ill' I -Vl21"'0 , .... _, , l lOOIDOlO 9 
~ 

<l<IO 111' 1-1:VtDl-0 , .... _,. ISOO :DOTO <I 
~ 

<1:,0 i• 1...:•'l'tlJ-O tMll:N D09I.N 1700 :DOIO • 
~ 

<IN DOTO <120 
<190 111' •1 -101,-1111 • 1 , .. .. <110 
•- c e tOl•,..101:c • tll• -II I 
1010 - • •c•I0>,1< • llll< • IC•IOl,c • lll l•I ,. -~ 1020 111' -:t tlCN DOMID :rooo:111' +••1 , .... 
DOTO l<IOO 

1030 '"' -l , ..... -· :u oo 
IO<IO Ill' <l)S f .. fll D09UI 11001 , ,- f &•I fHllM 

DOlO SDO 
1020 II" - , ..... 1..•l l•l•ll-.c•..c•l • l l • c 
l •• cl • l•I ILOC&ll: • >, 19,21HIINl • l, ..c• 'I 
D09UD 2:teO: DOlO S<IO 
I- 1,- 11>0 fHllM DOJO <IOO 1:l.N DOtO l<IO 
0 
1100 .... • •·• -ur •• •• 
11 10 ... 111•c•Hl·UIII' ... 11, co ,~,. -111 ... 
1120 ... ,0,- - 101 

::: ~-:r:;.;=:,;';!,; ....... ,~ 
11:,0 111' ••2<1<1 tlCN 1..0C&ll:•I. P9101,-III 
:HIINf • 1,C-12S<ll•CHlt • l2SSI 
1160 If' •• 1<10 t~N 1..oc•T• • 1, -101,-111 
I HIINf • 1,c..- • 1n11,c..- . 1:rs:s1 !!:' ••<l>•P911J 1:111' ••UICI , ..... -UI 

IIDO I"' ••2<1<1 fHIJN f..OC:-111.AI, P910>,,•tll 
IHIINT •1,'tMR:<1 11441•CMR: <lll<ISI 
1190 II" ••240 , ...... 1..oc11,c • 1, P• IOl.-111 
l~IMt • 1,'t-1:t'S21•Cl'« • IZS31 
1200 .. . ,11 • .,.,11-1 
1210 D09U . -:D09U9 2e<IO:s•IID09U I 2SO 
0 
1220 .. "' .... 

1300 .. 1'1 · · · · -- ···· 
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race against lime will be renewed once 
more. 

Your adrenalin is nowing and you 
must concentra te on not losing control 
and bumpin g into the akulls and CJ"088o 

bones which are scattered about. 
In the first level there are three 

bombs, three key& and three of the 
deadly skulls . The bombs count down 
from9to0inwhicht1meyoumustdefuse 
them all. With three hves you aim to 
move up th e levels (each stage involving 
an extra bomb, key and skull). 

If you manage a scoreofJ OOyou will be 
awarded an extra life. Your man can be 
moved around the scree n using the 
cur&0r keys but make sure you don't 
touch a bombw1thouta key in your hand 
or you will start a chain of explosions 

Program notes 
10 For debugging purpo&es, res-

tores ecreen when decimal on 
keypad is preued 

80-440 Data for the characters and 

S00-520 
ob,ecu 
Set up varitt.bles •nd d1men-

530-570 
sion arrays 
Create windows and &el up 
coloun1 

580 Checkaforthenumberofl1ves 
left 
Chec::ka for level 
Sets up the bombs and the 

1110 -111-C:•IP•III,- -Ul>IO TICN -U ... 
1320 "•IOl•c•IOI 
lllO 1,- •1-101,,.•Ull•I TICN HTIMN 

~!:: '::'!~;::1!:.;!=~:1:~~~~ .. :::~ 
1"1INT • 1.c- • 1:.r•••·c-.1:,• 5 1 

:~ .. :· . ;:::;.!::.~=i;!;,••101
0 

.. •III 

1170 ••111•-lll•IZI' -Ill 11 flCN ... II 

11.o 1, ••2•<1 TICN LOC:•Tl •I, -101 0-111 
1,..INf • 1,C-12~1•C-.12551 

:!~ .. !' .;:::! .!;';;, ~:; ! ~;!;1 ••'°' ·-''' 
1400_,.2too01....,....,o, ... ,:eo.u•2:i.o 

1410 .. , ...... 
l~IM:111 ···· -1.1 .. , • ••• 
1910 .. . 101- • IOl•III .. -101(0 , .. " -101 ... 
152'0 ... 11,--11• 

::: ~-~;~ ~ ';!l!HUI .. , _ 

1990 LOC:All: 0 1 0 .,..101,.,..111: - -1 •1 11•• 
·- 1- ll•ll"IINT •1 ,t .... 11•511t.OC:•11t • I 
.-,6•1-INT • l,C-ln51 != .. ::101-101 · Ill ,. -101 • 0 ll'CN LIT• 

!!~?::7:~
1

• 1, -101,.,.111:•c•-••111• 

l~-INf • 1. C- • •:t• • 11LOC:At• • 1.-.4• 
l"II Nl • 1,C - • <:t!J,O> 
1
!."":0~7;::;~~!;~!;~!o::'~~·'• • i, 

1.00 .. ,.__ 

1700 ltl:" •• •• _.. '"°"' .••• 
1:,10 ""101-C: • IOl• l llr -101>19 TICN ... 10 ... 
1720 "•lll • c•III ::!: ~t;::.j=~';!1;ic"' 1111n-

1:,,:,.o •• 101-p.101•1=1,.oc"1• . , ••• ,0,,-,11 
,o.c-,.oe1 • 11••--I Oll•l:,.. INT Ol,C- • 1 
:t~1:LOC:Al• • 1, o.c,<10:PoltlNf • 1,C.-.1:M>II 
::~ -·o··••tOl•I If' •• ,01,•o , ....... ,o 

1:,70 LOC:ATl:• I. -10,, .. 1111-·-< • 1•1•• 
•-I O ll•II ... INT • l.t-t:t•ltlt.OC:•lt•I.• 

~;.:::= ·~-125)1 
!.,;7

2
;:•1• • 1. •••0, ... ,1,:.•J"<l• • •noo 

1-ltl:ft •••• lf(ll l. MIOMSCOIII •••• 
191 0 CLl • O:"lf ltO,I 

PCN PEBRUARY919M 

610,'40 

720-730 on the 

''"""" 740-760 GOSUB to print skulls., 
bombs and keys 

770 fh-re s coordinate pos1uon of 
bomb countdown 

7- P081t1on man 
110 Prints score and lives at the 

botto m of the screen 
820 Checks for keypre88 
910-920 Sett1mer 
940-980 GOSUBtomoveup,down,lel\ 

or right 
1000- Found key, bomb or 1kull 
1040 
1050 Updates and prints score 
1060 Checks lives 
1100- Routine to move man up 
1220 
13')1). Rout me to move man down 
1410 
!SOO- Rout me to move man left 
1600 
1700- Routme to move man right 
1800 
190C>- End of game, print high BCOre 
1970 
200G- Found 5kull, lose life 
2050 
2100- Found key 
2140 

1•20 LOC ... UI • O, :,, 10: "IINT -0, "TOU -\IC llU 
M Ol,lf 0,, LIYC•,•:t.OC:ATI: 90, •• 121,..INT-0, •Ntt:•• C•• IUUOM lll'Ollt ltl:~V '• 
t•lO i, .._ .t, a TICN t..OC:•tl • O. 10, 14;.-.IMY "°· .. •°"' _,... .c,nu,•• , ... , ..... c 
!:"~o~·!~, : :,e, l•:,.. I NHO,•HI-ST SCO 

1 •w ,_ 1,c-a,,.-c .. ooi:1, c.·-•• HCN ·-· 19.0 •• ,_1v1•1· •0 , ..... 1•50 

~~ ~::M .,.,•,••, .... c:•," • •~••"•••·'•: 

-ltC.N •••• .... ULt.111'-0 •••• 
20 10 LOC:"11 • 1, _,01,-111 

2020 -· %970 
2010 ••117••1••114:eoMI• 2'500:,o,i l• I TO 

$00:Nl•fl••7 
~OLOC:•TI • J,l:t,1,••INT • l,111• • 
2050 .,,~ 
IUOO .... •••• KIV f'-0 •• •• 
1110 ~-, 
1120 LOC•ll • J,2,:t:a•lly• , : ,•224>leo9UI 2 
soo, ... ,. 
21:so-.is2"9'50 
1140 .. fUll'N 
22001Uft ••••-D f'Ol,DOO •••• 
2210 -•le/101·111, K•I l!CN 2'2 4 0 
122'0•··-·_,. I..., 
12:son,~ 
12"<1 11.• 0ILOC"Tl: • l,I. 2:.-.11o1nJ. • • :LOC:"f 

~~I=-·::·· . 
22'.0 ... . .... 1= ···- 1·1 
2270 • c• ac:•• .. 1-,:-1 ·- 1••,.,-1,1,.oc•r• 
• J,1 5 ,11 ... INT • J, • c 
2'190 I" •c l> .. , .. ,,. lo•l••l: • cl •• c l 100 
:: ~:: • l,H,2:.-.INT • J,111· • 

1400 M iii •••• ,,..._,. C-"'CT&Q ••• • ::~~o ~:! ·;:!;201 I r• I IIIT llltNDOl 1111 .. . ,_. 

::: Ill' 1°1 ll'CN pal01•1•1- o21l .. •lll•l•I 

!:~ .. ! ;,1•:t T .. N pa11,0l•l•l- • 21:p • l1,II 

!::~ .. ! ;,1•J , ..... pl<li,01•1•1- • 21:p .. 11.11 

l<l!l,O II' I•• f,CN e•o.0t•l•l- • 211p.ll,II 

;!;~::!~! '"' ,,01·•- • J:t•••11s11,11•400•1• 

1•.0HT"""' 
J'5QO •1:111 0000 -lflOM Off SC!Tt[UI • ••• 
2'510-""°9 • •11•··-1 •• 1•1 
2510 ... ,N, •• • c- · ··i·c- • •l•llLOC•1• 
2';~~:=llot••.C-<••21•C-l••:JII 

a rra y holding the play area ... initial positio n of man .. coordinates of keys .. coordinates of bombs .. coordinates of 1kull1 
Ill high-res coordinates of 

bomb coun t down .. across locate for pr intin g 
do down locate for printing 

current position of man - new position of man 
ti timing for bomb countdow n ... number on each bomb 

window number 
chrs number for printing 
key nag 

2200- Found bomb, 1fyou hav e a key 
2300 the n update the score other· 

wise loee hfe 
2400- Insert man, key bombs tt.nd 
2460 akulls on mue , the number 

depend ing on the level 
2500- Position characters on the 
2530 "'"''"" 260G- Bomb countdown 
2710 
2800- Prmt blank to show your path 
2&40 
290C). Soundeffec:t.s 
3010 
3020-
3040 

1.00 "" •••• COUl'U- -· •• •• !!~\::;o:--<1:1" ->II, .... -··1:0 
102'0 i, ••l-1•1 Tl'CM 11!9.I Ulttf 
2'630 ... 1-1••,.•-• I 
2'640 11,0 0 21- ID< .. ,0,,1.1 .. ,lll"IINT • 
2,USINO • • •1b .. 1 .. 11:T-III' 
2690 i,.,., .. ,10 THIN••r ~ 
2..,0 " N u .11•-.:• • 1.J1 Loc: •1 • • •·••1• 

:u:1;.;~~~·;:.:;•:t<IO:O#'t:H I..C 5,5:00 

2'6:,0 OOIUI 2:,:ro 

:~~ ~:,:: .. ·:.;i;:•;~:o"OI' 1•0 TO l·1:1r ••I 

::::.L::l~ ~ :;=,o~:~! - ;;!;•2 • e: 

:t700 OOOl.11 272'0 
27IOHl:•T: ... f\lJl'OI 
:t:,20 111'0. 1•1 TO ""OOlfCICTl •O•I IIM: l UltN 
-ltlllll ••• • ... Utl .... - •••• 
2010 C:l•l•IC•I0> • 21:Cll•l•tc•lll • :tt1LOC: "' 
11 •1. c1,c111-•,-.,.1•111•••-t •ll •I :~~o ~INT • I, •:t.oc•,t • 1. - ••• , ... 1 .. , . 

2'030 ltll h .... 
20~ cl•I• -10 O:tl1Cll•l••"•<ll • 211LOC:• 
Tl•l.cl,clll•Cfl.lltW 
~ 11"1111 •••• SOUNO l(f'f'ICTI l, !WO.TI •• 

1*10 ltOUkll 4,150, 1,15,2,0,7:SOUNll 4,:,e,o 

~~·:~!u::.· 
l*lO -...11 2,J.00,•o.7,o,:,,oo,,.,o :t,:roo,•o 

;:;.!·!.;:"• 2,150,~,:,.o,J 

::!: :':'u!,/•'20,n.,,o,1 = ~!.!;~;~~,;~! lo•O ""° •• •011 .. 11•0 , ........ , 
:SOOOlltlUflN 
:so10 ~· 1?,500,· 1 .o,1,o.o:aou,,i11 10,iMJ 

~~·~:!;~:!,, .. l1tO THIN 11•0 

:: ;.~~: • J,H,21NI INH J.III " 
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The ZX Spectrum 
Expansion System. Only £99·95 

SinclairS complete 
alternative to 
floppy discs ... 

The ZX Spectrum 
Expansion System conWns: 
• OneZXMICJodn,,,e 
• O.ZX1ntertaot1 
• O-ald cont.uq four 

~IITISon Mioodnwc.lMdge 
• MIO'odr'Ne dtrnomtribOn c.artndp 
•One'*'*~ artndtt 
e Fuldoa.ment.ltion 
• Comec:Msletdb~ -· • ZXNnleld 
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... includes this 
great set of 
Microdrive programs! 
The unique ZX Microdrive system sets 
the Spectrum apart from all other 
home computers. 

It gives you all the advantages of 

I 
floppy disc drives - at a fraction of the 
cost And tests show the Microdrives 
are~ than some disc drives. 

Now, the complete Microdrive 
system oomes in one padcage -

~ 
together with four of the 

best-ever Spectrum 
programs, on Microdrive 

..- _..... cartridges. 
::~ This software alone would 
Ill'! normally cost you over £50. 

I Yet the Sinclair price for 
the complete ZX Spectrum 

Expansion Pack is just £99.95! 
You'll find tun details of its contents 

in the panel opposite. 

ZX Mlaodrives-another Sinclair first! 
The ZX Microdrive is a revolutionary 
fast a=s / mass st°'age device. And 
it's the only truly affordable altemati\le 
to disc drives ... 
• Loads°' saves up to 85K of 
program °' data from Microdrive 
cartridges. 

• Just 35 seconds to access a typical file. computers using RS 232 (the industry-
• Only 9 seconds to load a typical standard interface) and provide data 
48K program transmission over telephone lines, via 

The ZX Mlaodrive cartridge - a 
unique st°'age medium. 
Smaller than a matchbox, the ZX 
Microdrive cartridge packs in a rnass­
i\le amount of data and programs. 

Each Microdrive cartridge holds 
at least 85K bytes of data °' prog­
rams (that's 30 pages of A4 text). And 
you can st°'e up to 50 different data 
files per cartridge, identified by titles 
of your choice. 

Every cartridge oomes in its own 
protective case. Simply remove the 
cartridge, slot it into the Microdrive, 
and it's ready to use. 
ZX Interface 1-adds powerful new 
capabilities to your Spectrum. 
ZX Interface 1 connects to the back of 
your Spectrum and controls up to 8 
Microdrives. (Additional Microdrives 
are available for £49.95 each.) 

It also gives you: 
• An RS 232 interface - to link your 
Spectrum with full-size printers, other 

modems. 
• ZX Net - lets you set up a local area 
networlc of up to 64 Spectrums, (()( 
high-speed data communications bet­
ween you and Spectrum-owning 
friends. 
At your local Sindair stockist-today! 
The ZX Spectrum Expansion System 
adds an exciting new dimension to 
Spectrum and Spectrum+ computing. 
At £99.95 it's superb value too. 

To find out more, call in at your 
local Sinclair stockist now! 

Sinclair Research Ltd, 
Camberley (0276) 685311. 

· ~ zx.zxs,«t,"""ZXMocrodf,w.ZX"-ft~ 
ZXlnlttt.u ,,., fr41df M.lrbofS!ftd.11• ._.,di lid 

sinc:lair 



By now you should have jusl about 
recovered from typing in the first 
section of Crazy Caverns, the 

games listing we began last week - ao 
here the 1eCOnd chunk. I O I O 

Crazy Caverns is an all machine code 
Manic M1Mr.type game of area de quah · 
ty, written by Tony Crowther (of Potty 
Pl/lton, Monty Mol~. and Suic«k Ex· p~•• fame). It consists of ten screens, 
through which you pas1 by collecting 
object.a secreted around each one, 

- - ~ :_ 1 

Type in the sections given below, 
running each u you go to check that 
your data state ment.a are correct. If ao, 
save and begin typing in the next part. 

Theliat1nghere i1ford1sk users; if you 
wish to use tape, you should change the 
last line of each section to LOAD .. nu:­
NAM1:t", I ,I. ToN contin1MClltt xtWHk 

Contmu~d rom 1a,u~ 9 

Part7 
M MUll,29,21•,1.2:2,2:27,1,17,511 
•t O,.TA37, t ,22,227,1 ,1'),,7,1 ,)43 

~ =~:!~;!!j4~·~-~:~~·~:M'.;;;~ 
.... , .. , ••••• ,,52,12,)1,125,•,~ 
~ CW.Ul,3'1,74,.,le,149,12 , :19,12!1,4~ 
.. DIH,..,3-t,74,.,:Nl,1 .. ,.,211,:124 
•1 Ml"214,:12,211,214,•,lll,149,•,•M 
.. M llll34, 7 4, . , :19, ln,•,34, 7 4,:t'tl 
•• Dllt,..,4,,!12,12,:Ni,12!1,.,,...,,. 
7e MT•7•,• . :i. . 1 .... 12,:19,125,•, •,1 
7l D,llt,1134,74 •• , ».1 ... .. 211.214,532 
n Dlltlil.32,e1,u,.1,7•.n1,1 .... •" 
n Mt•1••,1,e1,14,,1,1•,2,1,1,,-, 
74Ml ... ,14'9,1,e 1 ,14,,1,7•,2!1t,7,.. 
~ °"''"l, .. ,14'9,l,.1,14:J,l,7.,!12tl 1• MT"2Sl,1, .. ,1 4 '9,t,•l,14:J,l,•"5 
TI M1•1•,?.Jl,l, .. ,14•,1,•1 , t4:J, 7 79 
'NI Ml•1, 7 •,2,1,1, .. ,14'9,1,•1,•2t1 
ff MT•l 4 3,1,7.,2!11,l, .. ,14'9,1, ... 
NOlill .. 1,143,1,7•,2,i, 1 , ... 14'9,rM 
•1 MT•1,•,e,fl,4,7),2,.,197 
n Mt•u•.2,4,n,2,4,7'3,2,:i.. 
m MIM,73,2,.,144',2,4,'13,Jl2 
... MJIIU,4,73,2,4 0 73,2,.,1 .. 
95 °"''"'4.,2.4,73,2,4,T.l,2,:a.. 
.. MlM,73,2,.,1 ... ,2,4,T.),:112 
e7 0.-14117,7,1.,,2,7,U,3,2,15 , ,.I 
N Mt•7e,2,7,l.,,:t,7,1'3,2 , 41• 
.. Mt•7.1•,,:t,15,7e,2,7,1'3,42't 
.. MlAZ,7,ltol,2,7,ltol,2,15,,.1 
•• °"''"7e,:t,7,ltol,2,7,t'3,2,•t• 
•2 °"''"7,1'3,2,l!l,7e,2,7,ltol,42't 
'9:J Dlilt-U,7,1'3,2 0 7,lt,J,2,l,,,.1 
'94 Mt•7e,2,7,1'3,2,7,ltol,2,"1 • 
"5 °"''"7,1'3 , 2,1,, 7e, 2,7,ltol,42' 
•• M1"2,7,1'3,2 , 7,lt,J,2,t,,:i.t 
.,., a.-,.,..,2,7,1'3,2,5,l ... ,:Z,4:J, 
.. Dlllflll5,IM,2,ll,IIJ,2,,,l .. ,,-. 
fl MT•2,5,IM,2,!l,l ... ,2,II,,-., 
IN CMT•ll:J,2,!l,IM,2,5,1 ... , :Z, 4•1 
1e1 DIIITAS,IM,2,11,lt:J,2,5,IM,,.. 
1e:z Dlilf"2,5,IM,2,5,l ... ,2,II,,-., I., D111t•11 :J,2,5,tM,2,4,73,2,395 
, ... MTM,73,2,.,14.,:Z,4,7:J,:Jl2 
IIO MTA:Z,4 ,73, 2 ,4, 7:J,2,e,1 .. 
1 .. MT• t .... 2,4,T.l,2,4,13,2,31N, 
t•7 MTM,TJ,2,e,146,2,4,73,312 
IN Dl't•2,7,ltol,2,,.,u,:J , 2,l!l,,.I 
... D,lll.,..,2,7,lt.l,2,,.,1.,,2,41. 
lie Dl'T•7,1'3,2,l!l,711,2,7,1'3,42't 
111 Dl'T"'2,7,1'3,2,7,1'3 , 2,t!l,»I 
112 Mt•7e,2,7,1"3,2,7,1'3,2,41• 
11:J DliltA7,ltol,2,1,,7e,2 , 7,1"3, 42't 
114 DIIITAZ,7,1'3 , 2,7,lt,J,2,15,,.1 
115 o,i,.,..,2,7,ltol , 2 , 7,1"3 , 2,41• 
11• °"''"7,1.,,2,l!l,7e,2,7,16'l,42" 
117 MT"2,7,1'3,2,7,l.,,2,15,361 
,,. ""'"79,2,7,1'3,2,,,1.4,2,435 
11• D,U•5,114,2,ll,11:J,2,,,l ... ,,-. 
1:ze o,ir•2,:s,1 ... ,2,5,1 .... 2.11,,-., 
121 o,ir•11,.2,5,1 ... ,2,:,,1 ... , 2, 4•1 
122 Dlllt•5,l ... ,2,ll,ll:J, 2 , 5 , IM,,-. 
12, MtAZ,5 0 1 ... ,2,5,IM,2,ll , :Jl'S 
124 Mr•11:,,2,5,1 ... ,2,,,1 ... ,2,4"7 
12!1 MTA!l,1 ... ,2,11,11:J,2,5,IM,,-. 
12• 0Al"'2,5,IM,2,5,IM,2,ll,3"S 
12, D1111•11:1,2,,,1.,.,2,,,1 ... ,2.4n 
1211 DIIITA!l,1 ... ,2,11,113,2,5, 1 ... ,,.. 

~ l"JIINT"(CU :NU"-UtM: wu,•· 
:.1 ra., .. ,o,2111t-e1r011,-e1011111Uo0111,,t,,«• 
••l'OOC"97?•1 • ••J,••l'Cll 
~ IIICIIIOll1lrft(>A ~IHT"CMCWI IH"l•l•E ... 
~3 ICH1il'ftlNf•OK. M..L IOC ' " 
:,e4 LOAO"Hlfl't••,e 

Parts 
• 110 ... ,u ....... ,,, .. nMO ~G"NCHT LTO. 
I Dl'l"2,!l,IM,2,5,l ... ,2,ll,3'9!1 
2 0At•11,.2,,,1 .... 2,4,n,2,395 
:, DlillM,73,2,e,1 ... ,2,4,73,Jl2 
4 o,i1•2 ,4, 73 , 2,4,T.1,2,•.1 .. 
:, Dlil1Al4•,2,4,73,2, 4 ,73,2,31N, 
• DIIITM,7:l,2,e,146,2,4,73 ,31 2 
TDl'tlolU,4,73,2,4,"3,2,e,1 .. 
• °"''"l .... 2, 4, 13,2,4,73,2 , 3116 
• DIIITM,T.1,2,.,1 ... ,2,4,73,,12 
1• °"'"2,4,n,2,•,n.2,e . , .. 
11 MTAl ... ,2,4,13,2,4,73,2,:a.. 
12 MTM,"3,2,'S,1 ... ,2,,,1 ... ,4~ 
1, Ml"'2,ll ,113,2,!l,1 ... ,2,5,:124 
t4DAT•t ... ,2,5,1 ... ,2,11,IIJ,2,,e:J 
1!1 DIIIU0,1 ... ,2,'S,l ... ,2,'S,IM,!171 
,. Dlill"'2,ll,113,2,!l,1 .. ,2,5,:124 
1, DIIIT•l ... ,2,'S,1 ... ,2,11,113,2,M:J 
1• DIIITlll'!l,IM,2,4,73,2,4,T.l,3't7 
1'9 DIIITAZ,e,1 ... ,2,4,n,2,4,241 
2e Dlllt•n,2,4,n,2,e,14•,2,:11• 
21 DIIITM,73,2,4,T.1,2,4,73,:tZ 
22 Dl'IA:t,.,1 ... ,2,4,73,2,7,2 44 
23 D111T•1.,,2,7,1"3,2,l!l,7e,2,424 
24 Dl'TA7,l.,,2,7,l.,,2,7,1'3,!114 
2!1 DAT"'2,15,7e,2,7,l.,,2,7,2 .. 
2• DA1•1'3,2,7,1'3,2,l!l,7e,2,424 
27 Dl'tl.7,1"3,2,7,lt,J,2,7,1'3,514 
211 DIIIT"'2,l,,7e,2,7,1"3,2,7,2 .. 
2't MT•lt,J,2,7,lt,J,2,1,,,..,2,424 
:NI DIIIT•7,1'3,2,7,l•J,2 , 7,lt,J,,t4 
,1 °"'"2,1!1,7e,2,7,l.:l , 2,7,2 .. 
XZ DAT•tt,J,2,7,1'3 , 2,15,7e,2,424 
X, Dlllt•,,ltol,2,5,IM,:Z,!1,194,552 
,.. o,ir•2.11 ,11,,2,, , 1 .... 2,5,n • 
3!I Dlllt•••4,2,,,1 ... ,:Z,I I ,11,,2,,e, 
,. OATA:5,l ... ,2,!l,IM,2,5,IM,'S71 
J7 Dl'TA2,I I ,113,2,5,IM ,2,5, 32 4 
J9 °"''"1 .... 2.,,1 ... ,2,11,113,2,593 
,.., OAT.,,IM,2,,,1 ... ,2,5,1 ... ,571 
.. DATA:t,ll,113,2,5,l ... ,2,5,324 
41 DA1"1 ... 2.5, 1 ... ,2,11,1u,2,5«1 
42 DIIIT"5,1 .... 2,5,114,2,!l,1 .. ,571 
43 DAl"'2,11,llJ,2,5,l ... ,:Z,5,:124 
44 0At•1 .... 2.5,1 .... 2.11,11,,2,593 
4!1 o,i,.,,, .... 2,4 ,"3,2,4,n,:... , 
... DIIITAZ,e,14•,2,4,"3,2,4,241 
47 °"'"7l,:Z,4,7l,2, •• 1 ... . 2 .:1,. 
.. DATM,13,2,4,73,2,4,73,235 
44 DliltAZ,.,144',2,4,73,2,4,241 
:,e o,ir•n,2,4,n,2,e,1 ... . 2 . :11• 
51 MTM,73 0 2,4,73,2,4,73,225 
52 .,.,,.,1 ... ,2,4,73,2,4,241 
s, DiJIIT.73,2,4,73,2,.,1 .... ,2,Jle 
!14 DiJIITM,73,2,4,73,2,4,73,Z:,, 
5'5 DIIIT"2,5,IM,2,5,l ... ,2,11,3"S 
36 DAT•11,,2,5,l ... ,2, 5,I M,2,4"7 ,1 Dl'tA!l,1 ... ,2,11,113,2,5,IM,,_ 

I 
,e OAT"2,,,1 ... ,2.5,l ... ,2,ll,3"S 
~ D1111•11::1. 2 , ,,, .... 2.,., .... 2.4"7 
.. OATAS,UM, 2,11 , 11:J,2,,,1 ... ,,.. 
•1 OAT"2,5,l ... ,2,5,l ... ,2,ll,3"5 

62 MIAll:l,2,5,1 ... ,2,5,1 ... ,2,4•7 
., MT"5,l ... ,2,ll,IIJ,2,5,I ... ,,.. 
M DATIIU,!l,IM,2,5,IM,2,11,,-., 
., MT•11,,2,5,IM,2,5,l ... ,2,41',. 
.. OATA!l,1 ... ,2,11,113,2,,,1 ... ,,.. 
.7 Dl'TA2,,,1 ... ,2,5,IM,2,ll,3" 
.. Dl'TAIIJ,2,5,1 .... 2.5,194,2,4"7 
•• DIIIT"!l,IM,2,11,113,2,5,194,,_ 
7e Dlllt•:z.,., .... 2.,., .... 2.11,:Jl'S 
71 MT•11J,2,:,.,1 ... ,2,!l,1 ... ,2,4"7 
72 Dl'TM,1 ... ,2,11,11:J,2,!l,I ... ,,.. 
73 0Al"'2,5,1 .... 2.,.1 .... 2,11,:J"5 
14 DlillAl l :l,2,5,l ... ,2,5,IM 12, 4"7 
75 DIIIT"5,1 ... ,2. 1 1,113, 2,5, I ... ,,.. 
T• DIIIT"'2,5,l ... ,2,!l,l ... ,2,11,,.-, 
77 Dl'lAll:1,2,5,1 ... ,2,5,1 ... ,2,4'97 
79 Dl'fA!l,1 ... ,2,11,11:J,2,5,1 .... :se. 
ff Dl'TA:t,:,,1 ... ,2,5,IM,2,11,:Jl'S 
• °"''•11:1,2,,,1 .... 2,5,1 ... ,2,491 •1 DIIIJ"!l,1 .... 2.15 ,7e,2, 7,1'3 ,44• 
9'2 Dlilt"2,7,1'3 , 2,7,lt,J,2,15,3"1 
., °"'"711,2,7 , 163,2,7,1'3,2,41. 
... DAT•1,1'3,2,15,7e,2,7,1'3,42't 
9!1 DAlA:t,7,1.,,2,7,1.,,2,1,,::161 
.. DIIIJ•7e,2,7,1'3,2,7,1"3,2,41• 
97 DAT•7,lt,J,2,15,7e,2,7,1"3,42't 
N DAT•2,7,lt,J,2,7,1'3,2,15,,.I 
.. DAT•7e,:Z,7,1"3,2,7,1'3,2,41• 
.. Mt•7,1"3 0 2,,,1 ... ,2,5,l ... ,5'52 
•1 DAT"2,ll , ll:l,2,5,1 ... , 2 ,5,, 24 
"2 DAT•IM,2,'S,IM,2,11,IIJ,2,5«1 
., Dl'TIIO,IM,2,5,1 ... ,2,!l,l ... ,,71 
94 Dl'TA2,11,11,,2,5,1 .... 2,5,:n• 
~ Dlllt• 114, 2,,, , .... 2,11,11:1,2,,e, 
•• Dl'tAS,t ... ,2,5,IM,2,'S,l ... ,!171 
"7 Dl'l"'2,11,113,2,'S,1 ... ,2,5,,24 
.. DAT•l ... ,2,5,1 ... ,2,11,11:l,2,5«) .,. c,,1,.,,, .... 2.,,1 ... ,2.5,1 ... ,,n 
INMl"2,11,ll:l,2,4,73,2, 4, 211 
1•1 o,ir•n.2,e.1 ... ,2 , 4 ,73,2,,1 • 
19'2DIIITM,73,2,4 , 73,2,.,l ... ,:Jl2 
le:Ji DAT,12,4,73,2,4 , 73,2, 4,1 ... 
, ... o,ir•n.2,e . , .... 2,4,n,2.,1• 
19!1 DAT•7,1'3,2,'7,16'l,2,15,7e,42't 
I .. DIIIT"2,'7,J'3,2,7,l.,,2,7,2!13 
1e7 DIIIT•1.:a,2,1:,.,7e,2,7,l.:l,2,424 
IN DAT•7,IA:l,2,7,1'3,2,15,79,42't 
,.., DAT"2,7,1'3,2,7,lt,J,2,7,35:J 
11e Dlilt•l'3,2,15,7e,2,7,1'3,2,424 
Ill DAT•7,lt,J,2,7,1'3,:Z,l,,7e,42't 
112 DlillA2,7,l.,,2,7,1'3,2,7,353 
IIJ DAT•l., , 2,15,7e,2,7, tt.l, 2, 4 24 
114 °"'"7,1'3 , 2,7,lt,J,2, l !l,7e,424' 
115 DAT"2,7,1'3,2,5,1 ... ,2,!l,J711 
,,.o,i,.1 ... ,2 . 11,11,,2.,.1 .... 2.~ 
117 DlillAS,lM,2,'S,1 ... ,2,11,113,,.._ 
11e Dl'tT"2,5,l ... ,2,5,l ... ,2,,,:Jl't 
11'9 o,i,., .... 2, 11,11 :1,2,,., .... 2,593 
129 DIIITAS,IM,2,'S,1 ... ,2,11,11:l,,-. 
121 Dl'TA:Z,!l,IM,2,4,73,2,4,27• 
122 D11t•n,2,e,1 .... 2,4,73,2,:J1e 
1:r.l OIIITM,7:l,2,4,73 , 2,e,14•,:J12 
124 DliltAZ,4,7:l,2,4,7:l,2,4,164 
12'!1 MIA13,2,e,1 ... ,2,4,7J,2,31e 
12• DIIIIA7,IA:l,2,7,1'3,2,15,7e,42't 
121 Dll'T"2,7,l.,,2,7,lt,J,2,7,3!13 
129 Dl'tT•t•J,2,l!l,79,2,7,lt,J,2,424 
SN ""'IHJ•(CLCNlll'\.Uoll WAIT•• 
Ml rt:ltl .. TOl271lll ... ,,-OIIJ ... T0,1MA01!1111toolll• 
A1,o(l:)6.99••1 1e•J,A1,C:Xf 

:2111tM11111trlll <>AT~IJff"CMOl'IIH"l•t1C 



Listing (cont) 
3113 .-a t,1'11:I NT"OK. lilLL 00,C•• 
,t 4 LOlloCl" l"MT••,• 

Part9 
• M"l" N'1. , .... 141llf l1MO OC'ICI..Of'NOIT LTD, 
I Ml oll7 ,1 .:ll,2 , 7 ,1~, 2 ,l :S, -,., 4 tt 
2 MT "2 , 7 , l.:l,2,7,l.:J,2,7,::o:J 
3 Oollfolll~ . 2.1:, , -,.,2,7,1.:1,2, 4 24 
4 Oo11Toll7, 163 , 2 , 7,16'3,2,15.-,. ,4 tt 
:, DollT"2,7,16'3,2,7, 16'3,2 , 7,3') 
• Dollfolllt,3,2,1:S,79,2,7,1.:1,2, 4 2 4 
7 Do11Toll7, 16'3,2,7,l.:l,2,1:S,79 ,4 tt 
• DollTA2,7,16'3,2,:S,1114,2,5,J79 
• Dollfll11114,2,11, l ll,2,5 , 1 ... . 2. ,t J 
1e DollJM,1 ... ,2.5,1 ... ,2,11 , 11:11,se. 
II DollJ"2,:S, 1114,2,:S,1 ... , 2,:S,_. 
12DollU11114,2,ll, 11:ll,2,:S,1 ... ,2,:s.3 
1:11 DollT"5,IM,2,5,1 ... ,2,11,113,,-
14 DollT"2,5,IM,2,5,l ... ,2,:S, .. 
15 °"'"1 ... ,2,11,11:,,2,,,1 .... 2.:,,e3 
•• °"'"'· ' ... ,2.,.1 ... . 2.11,11J,se. 
17 DollT"2 , 5,114,2,:S , l ... , 2,:S,_. 
1•t1o11Tolll ... , 2,11,ll l ,2,:S , 1 ... ,2 , ~ 
1• DollT..,,t ... ,2,:S,1 ... ,2,11,113, se. 
le DIIIIT"2,S,1. 4 ,2,4,7),2,4,27• 
21 DIIIITo117l, 2 , e,t44,2,4,7),2,31 e 
22 OollTM ,73,2, 4 ,7:ll,2,e,144,312 
23 OollT"2, 4 ,7l,2, 4 ,73,2, 4 ,1 ... 
2 4 Do11Toll73,2,e,144,2, 4 ,7l,2,Jt e 
75 DollTM ,73,2, 4, 73,2,.,144,312 
2• Oollf"2, 4 ,73,2,4,73,2,4,1•4 
27 DIIIIT•7l,2,.,144,2,4,73,2,31e 
29 OollTM,7:l,2, 4 ,7:l,2,e,144,312 
-i. DIIIITAZ, 4 ,7:1,2, 4 ,7:1,2,4,1 ... 
,- Ooll1"73,2,5,l .... 2.,.1 .... 2. 4 57 
31 MT•1 1 ,11J , 2 , :,,1 ... ,2,:s,1 .... se. 
32 MTAZ , 5,1 .... 2.11,IIJ,2,:S,324 
» D•U•1 .... 2.5,1 .... 2.,,1 .... 2,,.. 
34 DollTAll,11),2 , 5,1 ... ,2,:S,1 ... ,S.. 
):, MT"2,5,l ... ,2,ll, I IJ,2,5,J24 
3" O,IIJAl ... ,2,5,l ... ,2,5,1 ... ,2,5tooe 
71 DATAll,113,2,5,1 ... ,2,5,1 ... ,,-., 
• MT"2,5,t ... ,2,11,113,2,S,324 
)"f DATAl ... ,2,5,1 ... ,2,5,1 ... ,2,,.. 
... MTAll,113,2 0 5,1 ... ,2,5,1 ... ,,-. 
4 1 MT"2,S,l ... ,2,ll,ll:ll,2,S,:J24 
42 MTAIM,2,5,IM,2,5,1 ... ,2,,.. 
4 :11 MTAll,11:11,2,5,1 ... ,2,5,1 ... ,,e., 
4 4 MTA'Z,5,IM,2,11,11:11,2,5,324 
4 5 DllllolllM,2,5,1 ... ,2,5,1 ... ,2,,._ 
.. MTAll,11:11,2 , 5 , 1 .... 2,5,1 .... se. 
47 MTAZ , 5 , 1 ... , 2 . 11 , 1 13,2,5 , 324 
48 Ol'ITAIM,2 , 5 , IM , 2,5,1 ... , 2,,.. 
O MTAll,tt3,2,5 , l .... 2.S , l .... :se. 
,e Ml"2 , S , 1 .... 2 , 11 , 113,2,5,324 
:SI MTolll ... ,2 , 5,1 ... ,2,:S,l ... ,2,,.. 
52 MTAll , 113 , 2 , 5,1 .... 2,S,1114,se. 
'3 Mf"2,S,1 ... ,2,11, I IJ,2,:S,J24 
,... DAlolll ... ,2,5,1 ... ,2,5,1 ... ,2.,.. 
,S DATAl l ,113,2,5,1 ... ,2,S,l ... ,se. 
~MlolU,'5,IM,2,15,-,.,2,7,297 
57 MTAH3,2,7,lt.3,2,7,l.:l,2,,.., 
,e DATAIS,-,.,2,7,lt.3,2,7,l.:l,4tt 
S. DAT"2,7 , l.:l,2,IS,?e,2,7,2 .. 
.. Ol'ITAl.:l,2,7,lt.:11,2,7,163,2,~ 
6' CMJlll5,7W,2,7,IU,2, 7 ,1'3,4ff 
., DATl\2 ,7,1 .:11,2,1 5 , -,., 2 , 7, ,._ 
.:» MTolll.:1,2 , 7,16:ll, 2,7,l.:J,2,se't 

:; =~~!+1~:~:~~.!:~:~~~,. 
.. DATAl ... ,2 , 1 1 , 113 ,2,S,l ... ,2, se:II 
• 7 DATAS,1 ... ,2,S,1 ... ,2,tl,tt :, ,,­
.. DollTA'Z,:S, 1 ... ,2, :S, l ... , 2 , :S,_. 
• • o,i,r,.. , ... ,2,11,1 1:11,2,:,,1 ... . 2, :,ea 
-,. DollT.., ,I M ,2, 5 ,1 ... ,2,11,113, :se. 
71 DollTA'Z,S ,I M ,2,S,1 ... , 2,:, , _,, 
72 DollTAl ... ,2,11 , 113 , 2,5,1 114,2,59:J 
73 DIIIIT"5, IM , 2 , S , IM, 2, ll ,l l :ll,se. 
7 4 DIIIIJA2, S ,IM,2, S ,IM,2,S,_. 
75 DIIIITAIM,2,11,113,2 ,4 ,7:11,2,l"fl 
7. DIIIITM,73,2,e,t ... ,2, 4 ,7:11,:1112 
n DIIIIT"2,4 ,73,2,4,73,2,•,1 .. 
.,.. DIIIITA1 ... ,2, , ,73,2, 4 ,7:ll,2,,.. 
" DIIIITM ,73,2,e, 1 ... ,2, 4 ,73,:1112 
N MT"2,7,lt.3,2,7,l.:J,2,IS,361 
•1 MTA-,.,2,7,lt.3,2,7,lt.3,2, 4 1• 
112 MTA7,163,2,IS,-,.,2,7,163, 4 tt 
e3 Ml"2,7,163,2,7,l.:J,2,IS,361 
... o,i,,,.. .,. ,2,7,lt.3,2,7,1.:1,.t, 4 1. 
95 Mfo117,163,2, I S,?e,2,7,163,4tt 
.. M T"2,7, 163 , 2,7, l t.3,2,IS,361 
97 Ol'll A?e,2,7, l t.3,2,7,163,2, 4 1. 
N Ol'ITA7,163,2, 13,'N,2,7,1.:l, 4tt 
.. M l "2,'1, 163 , 2,'1, l .:l,2,15,361 
.e MfA-,.,2,7, 1"3,2,5, 1 .... 2,43' 
•1 o,i,1,re, 1M,2, 11,11 2.2,,.1 .... ,.. 
tt MfA2,S, 1 ... ,2 , :, ,1 ... ,2.11,l1':s 
ttDl' f AII J,2 , 5 ,1 ... ,2,5,1 ... ,2,4.-, 
. 4 Ml"5 , 1 ... , 2, 11 , t l:ll,2,5,I ... ,,-. 
., M f AZ,5,1 ... ,2,:S, 1 ... ,2,11,,., 
•• M TAll l,2,5,1 ... ,2, 4 ,'73,2,:,e:, 
•7 MTIM,73,2,.,1 ... ,2,4,73,3 1 2 
.. Ml"2,4,73,2, 4 ,7:ll,2,.,1 .. 
"o,i,, .. , .... 2.4,7),2, 4 ,7:11,2,,.. 
IM MTM,73,2,e,1 ... ,2, 4 ,7:1,3 12 
1• 1 DATA'Z,7,1•3,2,7 , 1.:11,2, I S,:a. 1 
le2 OIIIIIA'le,2,7,1.:1,2,7, l t.3,2,• U • 
193 MJ A7,163,2,IS,?9,2,7,lt.3,4tt 
1 ... Ol'ITA2,7,l•l,2,7,l.:l,2,13,361 
lr.:i MTA.,..,2,7,163,2,7,IU,2,U• 
I .. Ol'ITA7,16'3,2,13,-,.,2,7,l.:l,4,. 
le7 OIIIT"2,7,l.,,2,7,t.:l,2,IS,:a.l 
IM DolllTA-,.,2,7,1.,,2,7,1.:1,2,41• 
I .. Ollllf A7,lt.3,2,1',-,.,2,7,1.:l,4,. 
u e M f "2,7,lt.3,2,7,16'3,2,IS,:a.l 

111 OIIIITA-,.,2,7,1"3 , 2,S,I M ,2 0433 
112 °"' ' "'·1 ... . 2 . 11,11,.2,,,1 ... ,e., 
113 DIIITA2,S,1•4,2,S , 1M,2,11,:>"5 
114 DIIIT•lll,2,S,1.4,2,5,IM,2,4.7 
115 o,11, ..,,1 ... ,2,11 , 11:11,2,,.1 .... ,.. 
tt• OollT"2,:5,IM,2,S , 1 ... ,2,ll ,31'5 
117 DIIIITAll:11,2,3,1114,2,'5,IM,2,••7 
11e DAT..,,1 ... ,2,11, 113,2,:5,1 ... ,,-. 
11• OIIIJA'Z, '5 , l ... , 2 , S, 1 ... ,2,1 1 ,3"5 
129 OIIIIUHl3 , 2 ,5 , 1 ... ,2,:S,l ... ,2, 4 •7 
121 MTAS , 1 ... ,2,11,IIJ,2,:5,l ... ,:se. 
122 MTA2 ,:5,1 ... ,2 , 5,1 ... ,2,1 1 ,::t"S 
1 23 MfollllJ,2,5,IM,2, 4 ,'13,2,:,e:, 
12 4 MTM,7'3,2 ••• 1• •.2,4,73,312 
1 25 MTA2,4,7:l,2, 4 ,7l,2,., 1 .. 
1 2• OIIITAl ... ,2, 4 ,T.1,2, 4 ,7:11,2,_. 
1 27 °"'TM,73,2,.,1 ... ,2, 4 ,7:11,312 
129 MlAl, 4 ,73,2, 4 ,'13,2,.,I .. 
:5N 1'11:INY-la..l'.#IJf'LI: ... WI\JJ•• 
M l l' Q9111 .. TOl271-..,1'09IIJ .. T071M"°"'•lll-fli• 
A1~711,-.l t ••J,A1fC l l 
:5e21111AOA1INl: <>" T~INT"CIIIIIICIIII IN"l•l1I: ... 
,e:11 Nl:ll ,,.,. INl "OC. IILL D0re'" 
:,e,4 LCW>"- l 1e · ,e 

Part 10 
• IIIOPMll e ,....s:,, wn#tO Dl:\11:LOP,ICHT ~YD. 
I Do111r•1 .... 2.,,-r.1,z.•.-r.1.z.::.. 
2 °"'""',n,, .•. 1 ... 2. , .n,:1112 
3 OllllA2 ,4,T.t ,2, 4 ,7:l , 2 •• ,1 .. 
4 OIIITA1 .... 2.,,n,2,4,7:ll,2,~ 
5 Ollt,TM,'73,2,5,1 ... ,2,,,IM, 4,. 
• DIIITA2,11,113,2,5,1 ... ,2,,,l2• 
7 D111TAl .... 2,,,IM,2, 1 1,113,2,3«J 
e Ol'IT"3,IM,2 , 5,IM,2,,,IM,571 
• OIIITA2,ll,113,2 , S, I M,2,S,324 
1• DIIIIAl ... ,2 , S,1 ... ,2,1 1 ,113,2,,-:11 
IIOIIIIJAS,IM,2,S, 1 ... ,2,5,1 ... ,571 
12 Ol'ITA2,ll,l l :ll,2,S, I M,2,S,:J24 
1:11 o,JlllAIM,2,'5,1 ... ,2, 1 1,11:11,2,,-3 
140JITAS,l ... ,2,S, I M,2,S,l ... ,S71 
1:1 DIIITA2,ll ,113,2,:l,IM,2 ,:5 , :l24 
I.Ol'IIAIM,2,.,,1 ... ,2,11,113,2,~ 
17 0Al"'5, I M,2,4, 73 ,2, 4 ,7l , 341 
1• DIIITAZ,•,1 ... ,2,4,73 , 2 , 4 , 241 
1• MTA-r.l,2,4,'J'J,2,.,1 ... ,2,JI• 
29 MTIM,7:11,2,4,73,2,4,7),~ 
2 1 Ml"2,.,1 ... 2.4,'73,2,4,241 
22 OlllllA7l,2,4,7l,2,.,14.,2,;U e 
Z:11 o,111"'4,73,2,4,nl,2, 4 ,73,2':I', 
24 OATA2,e,1 ... ,2,4,73,2, 4 ,2 4 1 
25 OIIITA'J'J,2, 4 ,73,2,., 14.,2,:llle 
2• OIIIITM,73,2,4,T.1,2,4,7:11,Z:115 
77 OIIIITA'Z,5,1 ... ,2,5,194,2,11,::r,:, 
29 Ol'IIAll),2,:l, l .. ,2,'5 , 1 ... , 2,4•7 
,. DIIIITAS,1 .... 2. 1 1,11J,2 , 5,1 ... ,,.. 
le OIIITA2,5, I ... , 2,,, IM .2, 11 ,:,-.:, 
31 Ol'IIAIIJ,2,S,1 ... ,2,5,1 ... ,2,4.-, 
)'2 OIIITAS,1 .... 2.11,11),2,5,IM,se. 
:II) Ol'IIA'Z,5,IM,2,:5,184,2,11,:..5 
34 DIIIITA113,2,5, l e4,2,5,IM,2,4.7 
:r.l OIIITAS,IM,2,ll,lll,2,:5,IM,5e4' 
:No DIIITA2,3,IM,2,.,,l. 4, 2,ll , 3'95 
37 OATAll),2,:1,1 ... ,2,3,1 ... ,2,4•7 
• OIIIITM,IM,2,11,11:11,2,5,1 ... ,,.. 
,. MTA2,5,l .... 2,5,1 ... ,2.11,,., 
... MTAl13,2,5,1 .... 2,S,1 ... ,2,4•7 
41 o,11,,-,,1 .... 2.11.11:1.2.,.1 ... :.e. 
42 Dl'TA2,5,I ... ,2,5,1 ... ,2, 11 ,:,-.:, 
43 OIIITAll),2,5,l ... ,2,5,Je4,2,4•7 
4 4 DIIITA5,IM , 2,11,113,2,5,l ... ,58olo 
,., Dl'ITA2,3,IIIM,2,!l,l ... ,2,II,,., 
• • DAIA113 , 2,~, l ... ,2,:5,l ... ,2,4•7 
470JITA5,IM,2, 1 1,ll:ll,2,S,l ... ,:i1Mo 
•• Ol'ITA2,3,IM,2,:l,1 .. ,2,11,,., 
4• Ol'ITAl13,2,:l,IM,2,3,l ... ,2.••7 
311Dl'IIAS,l ... 2,tl,ll),2,3,IM,'5et, 
SI DIIITA2,5,l ... ,2,5, l .. ,2,II,~ 
52 DIIITAll:11,2,'5,l ... ,:!,.,,IM,2,4.7 
"M1A5,1••,2,11,113,2,5,, ... ,,.. 
'4 OlllfA2,5,1 ... ,2,:S,1 ... ,2,11,,., 
55 D,lllA113,2,5,l ... ,2,5,l ... ,2,4•7 
,. o,Jlll,.,,1.4 , %,11,113,2,5,IM,~ 
57 DIIITA?,5,l ... ,2,S,1 ... ,2,11,,., 
:59 OIIITAll),2 , 5,IS4,2,,,1 ... ,2,4•7 
~ o,i,,.,,1 ... 2.u,11:1,1,,.1 .... ,.. 
.. 01111A2,5,l .. ,2,.,,l ... ,1,II,,.:, 
•I DolllA113,2,S,l.4,2,3,l ... ,2,4•7 
•2 DAT..,,1 ... ,2,ll ,11),;;:,5,1S4,.,.. 

~ °",!:,!;~~~~··~·· 
'591 f"Q911J .. f0..211i1 .. 1F0911J••t0 7 1111£AOA1lll"'t•A 
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,t2 JlllA0"1Jnt, Af~INl"(M()llt IN"l>11l ... 
,e.:, H(IT 11'11:JNt•1» . M...L DON[' " 
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Part 11 
S IIIOl"Ml ll tlllDOl1 ilfll#tO DC.VO..ClPNCl4l LTD. 
IMTA l 7,17,17,11,17,17,17,17,l)I> 
ZMTAl7, 1 7,17,1',17,17,1'1,1'1 ,1 )1> 
:II MTA17,17,17,t•.•••••••••7 
• Ml._,.,S.17,17 ,1 7, 1 '1,1'1,~ 
:, Ol'llAl 7 ,l•,e,e,•,•·••••3J 
• Ol'll ... 17,1•.•·····•·1•.4· 
7 Mt,..,e,S, S .S,.,.,17,17 
• DIIIITA21,e,•,••••21,e,e,42 
• o,111 .............. 1.,,1 ••••• 1 
1• °"''""·•·•·••·•·1•:,1e2,1ez,:11ze 
11 Mf .. , •• e.17,l.,e,e,e,:,:, 
12 DIIIT..,,S, •••••• S.e,2,; 
13 Ol'ITA34,17,1•,•••••••••••7 
J4DAT ..... S,S,S,•,•,17,17 

15 MTAl.,4S,136.l,.,34,2',IU,S,52l 
1• MT ..... J,••,e,17,1•,•, ... 
17 Mt ..... e,1•.•·•·•·1'5o:ll.1•• 
1• OIIITAl7,1•,S,J),1•,S,131,4.,;.,a 
I• D,lllM,l•,•,1'3,.,e,17,1•.211 
'2e OIIITM,:J:11,l•,11,•,•·••1•,•'5 
':I Dl'IT,..,e,e,e,17,17,1•,1.,1 
n °"'"'•·•,1ze.•.•.1•,•.•.1n 
;':) D,lllA1'5o:ll,•,17,17,l.,I ,1.,e,2ze 
z4 o,i,r,-,s,s,1•,•·"·•·•·1• 
:, o,i,-,,.,2 4 ,1-:-t,1•.•.1:e.e,,-:, 
Z. Ol'IT .. ,21,e,1"'3,144,.,5 •• ,3Z:II 
27 Oll,TAl.,l.l•,e,8,8,N,l•,1Z'I 
29 MTM.e,e,e.e,8,1•.1,17 
Z'I OATA1•.1e:,11•,11•,17,1•,•.1'5J,"1"4 
,- °"''""·····•·1•.1.17,17,.,1 
31MTAl7,17,17,l•,S,S,S,S,•7 
32 Ml ..... 1 •• 1.17,17,17,17,lt""' 
3J Ol'ITAl7,17,4•,11,17,'51,1 7,17,:SZ 
:J,4 DATM, 1, l ., e.e,11,21 •• ,,. 
3"5 DAT,..,e,17,11,11 , 17,8,1,•• 
)lo MTA1•,•·•·•·1········:,: 
37 DATAJ,17,17,17,e,1,1•,I.-,. 
JII MfAt• ........ 1.;,e,s,11,:0... 
,. o,i,, ....... 1.1 •• 1.17,.,,., 
.. MT .. ,3,.,IS2,ll,e,e,e,IJI 
41 Dl'lM,1,17,17,17,17,le.:,le;,:73 
42 DAllllle':,le.',IS:,•1,17,17,1•.17.•73 
4JMTAl,1 7,17, 17,17,1 7,17, ll,1';'111 
U DATAl7,17,17,17,l?,ll,'51,11,I-,. 
t '5DIIIIA17,11,17,17,l.',17,17,l•,ll"l .. '""'""················ 47 DIIIT ... 8,8,.,,1,:1,.,e,; 1 
•• Dl'TM,e, .. ,e,e,t, ...... 
•• MTM,.,l,l•,••••••••1? 
,e Ol'll,....,34,:114,.,34,:114,l,17,:'.:I 
'51 DAt11117,a,e,e,s,s .... •.1t1 
'5;' DAlM, •••••••• 1,1,1•,17 
-.:, t11111,-,s ........ ,.,.J.11.1•.: 
~ Clllll ......... 1.:-!1,144 ••• 1.,.. 
"1'5 CIIIITM,144,llo8,'5,.,e,)4 .•• ~ .. 
S. DAlM,1'53,14"',l•,"it,'51,Sl.4 • • "IZ7 
'57 CIIIIT .... ,S.S,e,s,•,•••• .. 
!loe DAHH,a."' .... S.1 . .... ,1,. 
'5• DATM,e,e,S,S,S,1,l•,17 
.. Cllll, ............... , ••• 13i, 

., °"''""·············· .. ·"" •z Clllll .. ,S ... ,e,s,e,s,e, .. 
•:II MTM ••• 1.1•,34, .. ,34,:114,l e7 
.... CIIIITA34,34.S,•.•••••••• .. 
•'5 OIIITAt,l•,S, ... 17,17.17,17,1-.J .. r...., .............. 1.:11.:: 
.70JITM ... ,17,17,17,.,•.S,tl• 
.. Ml"34,e,e,N,1,l•,•• .. •I" 
•• Cl"IAl,17,l•,e,S.S,S,S,:114 .,.. o..., ... e.1,1•,•· ... •.n.1ez 
71 DIIITAl•.•···········34,:,e 
7; OATA1,1•.1 ... ,S.8,e,"1,•I 
73 DAH .. ,S,S,S,.,.,1,1•,17 
74 MTAl, ......... S,S,•,•• 
,.., CIIIITA:14, •••• S.l,1•,l, ... 1::. 

7• °"''""················ 77 D,IIJM,e,1,1•,1 ........ .. 
.,.. o,i,, ......... ......... . 
.,.. MTA1.l•,1, ..... 11 •• ,.J.4,l::,e 
N °"'""·········• · 1., • • 1, 
e t CIIIITAl , ........... S.S,•• 
•::: DAT ... e.e ••• 1.1•,1, ..... •:t OIIITM ••••••••••• e.e,I 
... DATM,.,1,17,17,11,1'1,11, .. 
lt'5 OATAl •• '51,51 ,51,"'l ,.,I ,'51 ,,1 .:J?• 
.. OATM • ••••• S,S,S,e, •.•• •1 MT ... e,17,17,17,17,17,17,IS • 
N DATA17,17,17,17,17,17,17,17,13io 
.. t,ATAl.,S,".-,S,S.S,S,e,11 
.. MlM ••• S,S,l,1~,l•.•,34 

•1 °"''"'················ ~ MTM,e,e,1,."4,llto,1:a.,13io,433 
•3 MTllll:W.,l)l>,IJ.4',17,e.e,•,•·4~ 
• • MTM,t ,1•,,1 ,'H ,"II ,"II ,°'1,..:7; 
1"'5 OIIITlll'51,4•,17,S,e.e,e,1,11• 
•• Ol'llllll ..... ........ 11 ••••• 
•1 t,lllA17,ll,.,S,S,l,l.,8,:J,4 
.. °"'""·•·•·•·•·•.1,n,1• 
"o,11, ..... 1"13,14-.,1 • ••• , ••• J.::) 
IN Ol'IT ... e,e.S,e,17,11.ill,17 
1el DATM,l,.:4,13io,13io,l:14.,l:14.,13i,,.,..... 
1e; MTAl:>.,1:>.,1:e.s.11 ••• ,.1.41• 
1el DATAIY,e,e ... ,e,S,1,".: 1, 13 7 
I ... Olilt .... ,.1 •••••• 1.17,17,tt• 
1e, OAT .. , ... e.s,1,e,S,S,•IJ 
1 .. 0ATAl,17,S,t,17,17,S ... ,1:1 
1s7 o,11u,e.-.., ....... , •• e.n,11• 
IN MTAe,l,17,17,17, .. ,e,e,1ze 
,.., o,i,1•1 ,e,e,.:•,•.n.n.17,72 
11• CIIIITAl.,e,17, .. , •••• 1.•,IN 
111 OAYA1e2,=e,e,11,e,17.1•,•·1'72 
112 DATllll,17,e,S,l,e,e,':e,l"f 
11) CIIIIT,..,e,e,1.1•,e,e,17,,-
114 OIIITM.e,1,s,s,:e.e,e,:1 
II".: 0Atlll'5,l ,21,S,S,l ,11,8,4". 
11• o,1111111,1ze,•,ze,e,,,e.1,1se 
117 DATA1•,•·•·•·17,t,l.'51,~ 
11• OIIITM,29,e •• ,e,1.1 •, t,37 
11•D111t,..,t,1,17,17,l,S,:S,"I, 
1::-e Oll,TM,.,S,1.1•,1,e •• ,I. 
1;1 DIIITl .. ,17,! 7,S, • • :S,1:14,,1:14,,3:M 
1."2 MfAl29,l ,l.,l ,S,S,S,1,147 
1::-:1 MTA17,e,:,,:_oe,,a,51,e,1,u::1 
12• OATAl.,1.17,e,s,•,t:No,e,1.,. 
12' Olllt .. . ::. ••••••• 1.1•,1,JII 
12• D111TA17,e,e,•,1:>to,•,•·=-·1•1 
1;7 Dlll'""·•·•·1,1•,••,17,17,1n 

Tobecon l inued 



Fle 
All part.a of th e ayat.em a.re well­

deaigned, aeathetically and ergonomi­
cally. The Fl e lookt more expenaive 
than it iaan d the am.all foot print makea 
it an ideal desktop micro. 

Unfortunately, no review 90ft.ware 
wu 1upplied (apa rt from pre-releaae 
versions of the bundled packages ), IO l 
can't comment on ACT1 Icon tech­
nology' using the mouae. However, th e 
promotional tcreen ahotl give 1<>me idea 
of the aophiatication pouible. 

The keyboard unit i, light and slim, 
with two apru.ng feet which anap down 
when releated by puah-but tonl at each 
end. 

THE RIPE Aninfra-r<dkeyboardbani1 heota ngled 
wiN!l and malt et it euy to place the unit 

The 92 keys compri1e a standard 
qwert y layout, a grey nume ric keypad, a 
bank of ten function keys, a cunor 
clutter and eome editing keys . Addi­
tiona lly, there a.re receued but tons for 
reeet, key repeat rate, let time and 
keyboard lock. The key repeat rate can 
be toggled between mediu m and slow. 
Set time had no efJ'ecton our versio n , nor 
did keyboard lock which allows you to 
dieable th e keyboard . 

At the back are two t iny bult>1 for the 
infra-red link, and a eocket for the tight 
pipe. Acceea to th e four AA batteriet is 
via a hatch on th e underside . APRICOT The keytope are the fuhiona ble, 
1eulptured, circle-with-the-botto m-cut. 
off' ahape. 'lli.e key• a.re too heavily 
sprun g for my liking, bu t I got t he 
impressio n that, togethe r with the 
audible click for every received key­
preet, 1 could grow to love thi a keyboard 
qu itea loL I tit*~'.:!"i.[11ry":°" :. 1 

he Apricot Fie ia probab ly the belt 
availa ble 'entry- level' micro. ACT 
think.a the re '• a need for a decent 

microcotting under£l,OOO,and 11eem1to 
have delivered ju.at that with the Fie, 
the cut-down vertion of the Fl. 

Shorn from the Fle are the Fl '• extra 
128K RAM, ha lf the disk storage 
capacit y, MS DOS with bundled eof\,. 
ware , LAN capability and just.over .£500 
on the price tag. You can upgrade the 
F l e with the 'Busineu Upgrade Kit ' -
128K RAM, MSDOS and utilit iet for 
.£280. 

For £9 U .25, th e Fl e'1 specifications 
are rema rkable. The buic machine 
comea with 128K RAM, monochrome 
monitor, infra-red keyboard , and a 
aingle S.5in diu driv e (3 15K capacity ). 
Bundled eoft.ware include.a CP/M-86, 
Pereonal Basic and Or Logo . The hard· 
ware can be upgraded with a colour 
monitor , more RAM, a modem board, 

thard dialt, mouae ... the Jill is impree,.­
ive. Leu.impre.uive ia that 10ft:wa.re for 
the Fl teriet i110 far conspicuoua by ita 
abee nce. 

There are no revolutiona, no innova­
ti ona beaidea the price. A 16-bit micro 
with the Fl e'e speci ficationa for £900 
would have been unth inkable a year 
ago . 

Soft.ware and storage are two area, 
where the Fle IOOrea over the competi­
tion. For instance, tailored eoft:ware 
mean.a no frustrating houn mut.ering 
an arcane art or VDU control codes aa 
you try to inatall eome new piece of 
eoft:ware. 

Then there 'a thedrives. l'm convinced 
the 3.5in format UI the one for the future . 
The amall disks requ ire Jeu storage 
space, and the protective jacket is ideal, 
wi th more room for labelling and lett 
ri1k of damage . 

anyw here withi n reach . Whethe r it'a 
worth the ha.Nie ofkeeping a aparetetof 
Ouraoe.11, on hand ia anot her matt.er . 

The keyboard must be positioned 
within fairly tight limite in front of the The small , nea(monitor'ecream plutic 
main unit. So don't envisage leaning caaeiuupportedbyaai nglelimbwitha 
back with the keyboard in your lap, u circul ar base. The ecreen , which can be 
your knees or table-top may block the tilted,1itaneaUyatopthemainu nita nd 
infra-red light. Anyway, the acreen's eo ia euy to read, even in ltrOng ligh t . 
smal l you wouldn't be able to read the My ma in criti eitm iJ tha t it ghoeta 
tert, particularly in SO-column mode. badly,p robablyd ueto th et ypeofdisplay 

Alltheaame ,thelaeko fathick,coi led, uted,aeill uminatedpi.:zelsdecayalowly. 

111111111---

•t1te,rbmr11M- t1ten ........... --,.t11M.n•,-._tl.o«t,rbtas. 
appare ntl y 1e.mi-eentient cable it a However it's pouibly made worse by 
re lief. lf you can't adju.at to being th e 'mad ecroll ' (1ic) developed by ACT 
wireleu ,you can ueethe light pipe. Thi, for 'multi-directional smooth acrolling 
very thin lead connect.a keyboard to an d mult iple horizontal window opera· 
micro and prevente your keyboard tiont'. Progra ma which force th e scree n 
driving other Apricot.I in the immediate to scroll create blurred ima,et, an d thi, 
vici'nity. 10metime1cauted visual confusion. 
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The display awitchet betwee n 40 and 
80 colum n mode via .CMO filea. The 40 
column display ia clearer, but has 
reatrictiona - a ditk directory, for 
exam ple , it difficult to read. The 80 
column format produces small charac· 
ten. What a pity that the format can 
apparently only be altered by dropping 
into CP/M-86. The default mode it 40 

columna, 10 if you' re uaed to working 
with 80 you'll probably want to set up 
boot files on your worki ngditltt. At the 
syste m look.a for a SUB file called 
STARTUP.SUB when it'• turned on, 
thi s is simplici ty itself. 

Reaolution is 640 x 266 with four 
coloun; using all 16 colours halves the 
hori2.0ntal pixel count. There are four 
ICl'een modes, providing different re­
lOlutiona according to the num ber of 
colourt and 'plan ea' available. 

Main unit 
Th e front of the main un it it tidy, if 
unutum ing. The column oflight.ton the 
left are for power, cape lock, no8CTOII and 
diak.(No8C1"01llight.tupwhentheacreen 
has been frozen, u happenJ when you 
suspend a listing) .Ju.st below and to the 
right or the drive t lot it the disk eject 
bu t ton. The light pipe eocket.t are to the 
left of the brown bar. There are two of 
them 10 you can use a mowe and 
keyboard at the aa.me time. 

The main unit is deceptively , mall . 
lt't n.am,w at Sin wide, and only 3.5in 
high. But it's over 16in long. On aome 
deaU the rear of the un itove rh anp th e 
edge to make room for the keyboard. 
Even'°• itaaiie iaa bleasing-even with 
the monito r, the whole ay1tem'1 only 
12in high by lOin wide . 

A 1ingledriveof only 3 15K ia limiting, 
and when backing up disb, it'1 a dead 
loae. Thi, hu to be a m.,;or critici1m of 
the Fi e. You can't just hang an extra 
disk off it; you must expa nd it with the 
buain eu upgr ade kit firat: although the 
t wo machine, are hardware identical, 
the ROMs are different. With MSDOS 
you could upgrade to the MSD lOMb 
hard ditk, or use the Expansion Box for 
extra 5.25in or S.5in drives. However, I 
1uspect that the single disk , it.e: low 
1torage capacity and lack of a cheap and 
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simple upgrade may dete r many poten· 
tial buyera. 

lnaide, th ere'• space for modem board 
(but you11 need MSDOS for this ), hard 
diak connection(an MSDcott.e:£ 1,489 .25 
and agai n you'll need MSDOS)and RAM 
e.i:panJion (which you'd need to run 
Concurre nt CP/M-86 for any aerioua 
purpoeet and cost.e:£224.25 for 128K). 

Software 
Until about a year ago, Digita l Re­
searc h's CP/M wat virtually the only 
operati ng system for microcomputen. 
It'1 not particularly friendly; 'PIP 
B:• A:• .COM' copies all filea with the 
1utru: COM from drive A to drive Band 
'BOOS em>r on A' usually mearu, a fatal 
disk era.ah. 

When 16-bit chip, became available, 
16-bit operating aystemt were de­
veloped and MSOOS beat CP/M-86 
largely because OR merely exte nded 
CPIM slightly . MS DOS ia easier to use 
and, tome would say, more powerful. 

AC"rs front end to CP/M-86 is not 
brillia nt: it's a straig htforward menu 
affair and a llows you to get d irectories, 
run progT'&m.a etc, but little else. Jt may 
cushion th e na ive user from CP/M-86, 
but I tuapect many owne n to opt out. 

The Buie provided was rele ase 1.0 of 
DR's Peraonal Buie . ACT hopes to be 
able to offer a later release (post 1.2) 

'eoon'. M it it, there are aome ditcrepan· 
cies between the documentatio n and the 
product.. Bu ie took TIMES and DATE$ 
u program variablet, for example, but 
this may be related to the non·availa.bil· 
ity of the time and date setti ng from the 
keyboanl. 

Experimentation and the manual 
revea l that Pe11K>nal Buie is a.n almost 
MBuic compatible version of the dia­
lect. Apart from niggling little details 
like DlR inatead of FIL ES, moet of it is 
virtuatly identical, right down to the 
tort uous random acces1 file handli ng of: 
10 OPt:N .. a" , 1, "Filename" 
20 PlE LD I 1,.ao A8 A$, 6 A8 B"I> 
And mention is m•d e of the alte m at ive 
format 'OPltN "Filename " FOR 1e,.1PVTI 
otrrPl11'1'APPEND AS# 1' . 

Other curioeitiee including the 
charming (if disturbing) em>r report , 
'Somethi ng is wrong'. It makes a change 
from 'Syntax error' and a car•L appeara 
below offendi ng iteml in the line. Em>r 
checking ia performed on all input, not 
on1y direct commands and Buie prog· 
ram line contai ning syntax erron are 
shown with a question mark to their left 
when USTed- a neat touch. 

Thi s ia th e firat Ba.sic J've met with a 
rich vocabulary of debugging com· 
manda. rou.ow print.I out the value of 
eelected variablea, together with the 
li ne number of each statement affect mg 
lhe variable(, ). STEP single steps a 
progr am 1howing each line as 1t'1 
executed, and th e two can be combined . 

Min us point.I are th e lack of inform&· 
tion about driving the ecreen , and no full 
aaee n edito r. 

However , Microeoft Basic iaas good as 
you'll get , and the DR version is 
thorough and competenL Personal Buie 
holds out Lhe promise of a useful 
progTamming language . 

The inc lusion of Dr Logo might seem 
atra nge initia.lly, but indicates ACT's 
hope of aelling large num bera of 
machines to teaching eatabliahmenll. 
Thecomprehensive, well-written manu· 
al guides th e uaer through first princi· 
plea, Logo primitives and into list 
management. There are plenty of exam· 
plee and ecreen ahota. ACT aa.ys the 27 • 
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... 25 manual is to be reprinted to take vel"lion 
changes and erTOl"I into accou.nt . 

Realising that buyen have an ap­
plication in mind, ACT provides an A-Z 
or toflware, the 'Gold' booklet . This 
coven appli cations programs for such 
diverse vertical markets as agric u lture , 
hairdreasing , pharmacy and video hire , 
Actually, A-Z is inaccurate as th e last 
heading is word procesaing, an erTOr I 
put down to healthy optimi sm. 

Alto listed are hardware suppliers 
and other aoflware such as languages , 
programm ing aids and 80 on. There are 
some prestigioua entri es, qJ the d.Bost 
series (an d th ird part y (ront ends), aa 
well a.sFn.day!and File•ond Folders.FT 
M oneywi&t appean, but needs over 
300K or RAM . And does the ab&ence of 
Microeoft entri es reOect ACT', close 
alliance with Digit.al Re&earch? There 
are many relat ively unknown com­
panies (which you might expect, given 
the diverse and specialist eoftware 
headings) an d while ACTt support may 
provide a good indication of the quality 
of the product.I, you'd do well take the 
usual precaut ion of a test-drive before 
buying. 

The programs listed in th e 'Gold' 
booklet are 'for use with ACT personal 
comput.en '. Thit meaOJ Sirius as well as 
th e Apricot PC and Xi models. In theory 
at leut, any 10ftware which run s under 
CP/M-86 on an Apricot should work on 
the Fl and Fle . If you want a program 
runni ng under MSOOS you must buy 
the operati ng system first . But a ll tha t '• 
Gold doesn' t necetl88rily glister . ln this 
case it meant you can't get your friends 
to back up their Apri cot progranui and 
sli p them your way. While CPIM-86 
programs may work, aome displays 
mig ht look odd. The FI series acl'et?n 
d iffer from oth er Apricots (,e the mad 
scroll) , and only t he best -behaved of 
&0ftware (which only makes calla to th e 
operating system , be it CP'M-86 or 
MSOOS, and not direct ly to hardware) 
work. properly . 

Software hou,es such as TABS, 
Peachtree and ACT Pulsar, of course, 
are in th eprocesso fwri ti ngorrewriti ng 
ICl'een driver routines where ncce888.ry 
to take the &ereen difference, in to 
account . This means a delay in Fi e 
&0flware becoming available but the 
future does look rosy. 

Documentation 
The documentation is manifold: two 
main manual s (starter pack and Or 
Logo) are joined by countl ee.t leaflets, u ! 

the Basic, CPIM-86 and Or Logo quick 
reference cards. details of the ACT 
insurance 9Cheme (£240 for a atandard 
Apri cot for a year, no details for th e Ft 
series) and acce880ries. 

The atarte r pack manual begins with 
whatyou shouldgetinyou r packageand 
how to assem ble it. There are overview, 
and introductio ns toC P/M-86 and Basic 
and the spiral-bo und , clear ly printed 
documentcontai nstome useful informa-
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tionfortheassemb lyla ngaugeprogram· DATABITS• 7f. Uploading and down­
mer. The only gripe is that the limited loading should be a fairly simple 
introductio n to Basic. A whole manual is procese. 
devoted to principles , primitives and 
examples of Logo, but ACT hu no plans 
for a separate. de tailed and instruct ive 
manual for Personal Ba.sic. 

Input/output 
Apart from the light pipe, most of th e 
Fl e'a UO i1I round the back , as usual. 
There '• th e power input for the 
monochrome monitor , fuse and on.lofT 
switc h, a serial port (RS232C), &OCket for 
colour monitor and another for compo­
site and a paralle l (Centronics ) port for 
printe rs, To the rear of the right aide is 
the port via which you'd connect th e 
MSD hard disk unit . 

The RS232C port ca n be configured 
via the DEVICE. CMD file. There are 8 
number of unu sual options here; for 
exam ple you can set pa.rity as none , odd, 
even, mark or space. Polari ty can be set 
to h igh or low, handshaking may be set 
to none, XON, ETX, R1S or DDR You 
can set the transmit and receive baud 
rate s independentl y and there 's a great­
er ra nge of speeds than I've seen before . 

Chan ging any pa rameter is easy, t he 
argument.I and their values being 
placed in th e command ta il, as · 
'DEVICE AUX:• SERIAUSPEED 
• 7200, S'l'OPBITS• l , 

SPECIFICATIONS -­_, 8086 (!14.77MHi 
128K 

Verdict 
Our test model was pre-production : 
boot-up announcements gave late 
November for versio n dates, and it was 
clear that there were several discrepan· 
cies between th e ma.nual 1 and what the 
machine would, and would not, do. 

I've mentioned the lack of DATE$ in 
Basic, the non-operative calculato r and 
set time functions and t he booklet of 
errata for th e Or Logo manual. A 
'rea d me' file gaveacree nso fi nformation 
aboutthesea nd1howathatACTisonlya 
litt le behind schedule . Some of the 
problemsexilt because Digital Research 
has changed aomeoperations in the two 
languages , others because aome ROM 
aoftware is being finalised , but ACT is 
adaman t that a ll problems will be 
reaolved by the t ime machines h it the 
shops. 

lf the company is correct, the Apricot 
Fl eshou ld poseasturdychal len getothc 
marke t . 

So, if you're after an efficient, chea p 
micro with a profeuional feel, the Fie 
should be at the top of your list. 

Remember, though , to make sure you 
don't n~ any extra k it to run th e 
aoftware that you want . r 

--- Single aided 3.51n, 31 SK capacity 
9or 12in green; IOor 12inco lour 

vw. 

I/O 

Mode 1: fourcolun, twoplanea , 640x256; Mode 2: 16 
coloun, four planes, 320x256; Mode 3: two planes, 
640x200 ; Mode 4: four planes, 320x200 
RS232C, Centronics, IRGB, Composite , TV (modulato r 
extra) 
92 key, ten function, infra-red or light pipe, varia ble 
repeat rate , on,ofTlock 
9 .59lbt (main unit ); 2.871b8 (keyboard) 
MSDOS(extra)C PIM-86 
Pe.nt0nal Basic, Dr Logo 
Mouse, £ 109.25, 128K RAM boanl £224.25 , MSDOSand 
utiliti es, Apricot Expansion Box (5 expansion alots + 
power supply) £22 4.25, Modem board £339.25, I Oin colour 
monitor£ 454.25, MSD 10Mb£ 1489.25, TV Modula tor 
£34.50. 
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Artie hu long been retpe,ct.ed 
for at.I t.eJCt adven t urff , Ii. 

:rJ~r Pf:n~~ o(E'b:u~1!! 
Curw, Ship of Doom and the 
highly challerqpng Gol<hn Ap­
ph, have long poeed challenge. 
ror advenlure aficionadoe . 

Now1l1eematohavebowedto 
the inevit,,ble - adventurH 
with graph1ca. Perhape bowed 
~ not quite the ri ght word -
nodded might be more apt. For 
Artie hu brought out two new 
adventures , one wit.h graphk• 
and (hoora y) one without . 

Word perfect 
Fil"lt, the t.eltt only adven t ure , 
CurNO{TM&wnFatt•(Spec­
Lrum and Amal.rad), wntten by 
Alan McDonald . Like any text 
adventure wonhy ofthe name, 
CurH hu detailed •nd literate 
location de8Cnption., ge nerat­
ing an atmosph ere that quickly 
enthralli 

There are a lot or plaeff to 
explort, (over 140), with plenty 
of obJect.a and puzz.lN to 1tret.c:h 
your invent1venett . 

The plot concern, trac.lung 
down a n ev i l wi.urd and lair.ell 
you through caverns, moun· 
taua and foreti.. While aocom­
phahing your miuion , you'll 
~ through a troll ,' lair, the 
Lnev1table maz.e , a caatle, the 
domain of the e lvet, a mansio n 
and the wtz.ard'1 realm . 

M01;tofthe pwzlet are not too 
d1fficull an d, lO be hones t . a re 
hardly onginal eil her, though 
there are a rew really novel 
lwi1tt which 1hould t.etl your 
mettle. 

Some or the objecu don'l , it 
very eu.i ly with lhe general 
theme or the advenlurt - I'd 
rather not tee gu.na and Micro­
dnv e cartridgee in an adven· 
lure thal fealurff magic wands 
and spell boob . 

Whatev er the ahortcominp, 
the prue.ntal1on a nd theat.mo&­
phtnc Uxl compenaau. You'll 
certainly get good value for 
money tf )'OU buy 1t . 

Art it isn't 
Now the E~ of Bain (48K 
Spectrum , £6 915), l he one with 
piCI. Mind you, you mighl not ~•Ii• it had a ny grap h iCI, u 
the adventure kickl off' m tut 
mode. Only by typing LOOK or 
DAAwwill th e 1Creen clear and a 
picture of l he cun-ent location 
, lowly appear . A touch or the 
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Ente r key and the text reap­
pears. And a good job too. 

The pictuttl are very 11mple 
and do abeolute ly nothing to 

:!'-~':tu~ f~ ·pt~~ou•~ 
fairly spartan, if your own 
imaginatio n cannot conjure up 
better image, than thole pro­
vided by the graphiCI In Barn 
then you mutt either be unde r 
tht'ffl or a cabbage leaf . 

Setting uide that grumble, 
the adven t ure itaelr i1 pretty 
KO(ld. The eye of the t itle , if you 
hadn' t a lready eueaaed , tuma 
out to bea price le:M trt .. urt . It 
i.a hidden in a temple and 
jealoualy gua rd ed by a .ome­
what viciou1tnbeo f Alvaniant, 
.obewatt . 

Pole position 
I had arrived at t he tribe's 
camp . My Alvania n, clearly 
being a t.n.ne naty , mu.at have 
Ni d .omet.Jung like 'May mll· 
dew alrike your grua 1k1rta', 
inatead of •yi ng 'Greeti np 
from the Great White Mothe r 
aaoNthew a ter' , I deduced thal 
I muat have committed .ome 
such minor breac h of diplomacy 
by the fact that I wu in a native 

huJ a~~~ kl~':!:;J:! 
the pole without ha ving lO aaw 
my leg off', I Njoined my hoei., 

expecting them to be overawed 
by my Houdini-like acape . 

I wu .omewhat taken aback 
to be executed on the 1pot.. Stall 
smarting, I re.tarted, tried a 
different tack and wu aoon 
dear of the Alva nian mafia. 

I late r paued a poor wretc h 
tied toa whipping poet and a l.o 
had a fairly tr a umatic e:s.peri· 
ence wilh a ahapeleea black 
beutdowna well . l d1dn'tfind a 
way to get t.he chain off'my leg, 
but tha t didn't mat t.er - I died 
ofthir1t m the daert. 

The text ii neatly preaented 
and rHpon.te to the uaual two­
word in put is immediate. When 
the program cannot under· 
atand a word, 1t tell s you 
whether 1t'1 the verb or noun 
that' • the problem . A good 
adventurewithadece nt auort­
ment of pu.u.les. The text de-
1Cription1 could ha ve been 
tiff.fed up if the gr9 phie1 had 
been given the elbow. 

Book look 
Room for juat. a bnefmenoo n or 
two u.eful boob publi ahed by 
Oatamott., a diviaion of Pre­
ntle&-Hall , entitled A Shortcut 
Throush Adwnturf.land, 
volume one provides detailed 
.o lutiona: to 14 adve nt urea tha t 
are probab ly belt.er known t.o 
Atari and Apple owners. The 

10lut.1on, include Sierra On· 
Line'• Uly•u• and tlw Gouhn 
Fi«« and Tlw DarJr Cry,ta/ 
and Sinua ' BUUU of Bltu:A,::,:,. 

:::: 1~7:r!:tl~ea K ~dv e:! 
turera, u 1t covers a ll but the 
lat.ut lnfocom a dventure, . The 
boob a" pri~ at 19.915 each . 

Dungeonade 
For all t.hoee aufferi na toul1 
who a.re bewitc hed , bothe red 
and bewildered byScottAdam.t ' 
auperb Sorcerer of Claymoraue 
Ca,lle. The Dunaeon Ma.at.er 
takee p1t.yonle11er mortal1who 
do not poNeN I br illian t 
enoug h mind (not to mention 
Adventure lnt.ematlonal'a de­
tailed crib book) t.o enable them 
to complete this exoell ent 
adven t ure . The an,wersare not 
written In Alvanian, but mere­
ly beckwarda : 
Can't find theeecretofthe Plain 
Room? 
SNOI TCER JIYl'N EREF FIDN 
IGNI HSU P DNAG NI LL 
UPYR T 
Can'lopen th e Stone Door? 
LLEP SDEE SESU NE HT 
ELTS ACOT NIYA WRE H 
TONADN IF 
More he lp with Sto ne Door? 
TSAE NE HT EC IW TNWO 
DMIW SHTA ERBD LOHT 
AOMN I ~ 
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NEW HORIZON 
COMPUTERS LTD 

8 ASHBURNHAM ROAD 
BEDFORD 
MK401DS 

TEL: 0234 53816 
TELEX: 82392 ROBINS 

FOA OLIVETTI M24 PlUS UIM COMPATIBLE 
D£ALEA ENOUtRtES WELCOME 
UPOAT EHOU4AIES WELCOME 

AGENT BUYERS 
CURRENT\. V UHDE A COHTRACT 

IMPORT and EXPORT 
COMPUTERS 

WE ARE LOOKIHO FOR A WORLDWIDE PAAAl.LEL 
IMPOR TER Of PERSONAL COMPUTt:RS . 

WE CAN OffEA ntE BEST PfHCE FROM UK 
DISTRIBUTORS ANO ASSISTANCE WITH 

AOYERTISEMEHTS ANO T!CHNtCAL SUPPORT If' 
AEOUfAEO. 

MAXIMUM RESERVATION TO ALL CUSTOMERS. 

PCN rEBRUARY91986 

SUMMERFIELD 
SOFTWARE 

RETURN FROM PARI S 
Fly. drive or hitch-Can 003.5 get the secret s home? 
Use your 1kill1 to choose appropriate transport on 
each stage of the journey. 
BBC Oi1k only £11 .95 

TREASURE HUNT 
Work your way around the map and find the two keys 
to the treasure. Beware , main roads are dengerous . 

:~~:'~i~.u~ :~~o:::~:.r~~:~:.~r~:r:,:n~~:~:~~ng 
compass directions. 
BBC£12 .00 Oisk£14 .00 

TANK TRACKS r~,e~;. 80\~~~ t~~~f J.~ i~:~:: .. ~~~::~~r~~\~ and 

:~~:~~~"';.~~~=~~ t~nt~;~ ~!~h!~~ R • turn 

~3~t£9_95 Disk £11 .95 

* ALL THREE ON DISK £26 .00 * 
EQUATIONS OF LINES : Demonstrates the graphs 
produced by equations-type in your own equation 
and see the graph appear. 
ED 1 -includes'. Think of a Word, Counting On, Pye 
Charts, Simple Division. 
Each £6.95 o,sk £9 .00 . 

~1:i~hee~~f.~~;!fJua::ik>'::i ~n5~~f n'~~~'.-All were 
PflCfl 1nck111ve of postag• •no PKklf'lg VAT not w.cluo.d- ~ 15, 
OtSCOUNT - 5,i. Schoolt 15,i, ~•I Schootl 

Summerfield School, 141 Worce s ter Road , 
Malvern , Worc s. WR141ET . 
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DE PECHE 
MODEM 

wtlh lls mulll-lnttrfacahle 1200 cocne u lrilll a modem fw all nllcrot7 
Dmd Janda ,ets ........ - It. 

I ( a manufacturer want.a to produce a 
modem for all popular microe, it can be 
an expensive busi ness - which is 

reOected m the cost to the user. Even 
though the modem can be th e same for 
all mak es of micro, t.he interfaci ng 
between the micro and the modem. it 
usually different for each machine and 
to differe nt model s have to be produced. 

Protek has overcome thi s problem by 
producing one modem with different 
interf ace packs for the BBC Micro, 
Commodore 64 , Spectrum lSpectrum 
Plus,Oric/Atmosand the Electron . Each 
inte rfa ce pack contains the cab les/ 
hardware to connect the micro to the 
modem as well as software to drive it . So 
you simply buy the modem and interface 
pack for your particular machine. 

Features 
The particular model (called the 1200) is 
a battery powered acol15lic coupler 
operating at 1200/75 and 1200/1200 
baud rates . making it eminently suit­
ab le for acces.sing viewdata databallff 
such as Prest.el. The interface packs 
include eoflware to do this. 

Bulletin board fans can also use it to 
connect up to the growing number of 
boerda that now support 1200/75 -
CABB, MOBB and METRO to name a 
few. Howeve r. you'll need your own 
eoftwa.retodrivethemodembecausethe 
software included with the interface 
packs is on ly viewdata compa tible. 

The modem ia alto capable of operat ­
ing at 1200/1200 half duplex, which 
mak es it espec:ially useful for file 
transfer . 

Powered by four AA batteries , it 
should have a 30-to 50-hour lifespan, .. 

The batteries are placed in two holders 
which are situated in the modem's 

earpiece and mouthpiece. and the se 
areas al.90 contain the electronics that 
work the modem. 

A sma ll front panel of controls can be 
found at the earpiece end of the modem. 
Itconais ts ofa small battery indicator, 
the baud select switch , female RS232C 
socket and an ea rpiece aocket. 

An earpiece (like the ones supplied 
with the 'old' transisto r radioe) is 
sup pl ied for mon itoring the call without 
diatu rbing the accou3tic link - a nice 
touch. 

Each interface pack contains instruc­
tioru, the interface il8elf and eoft.ware to 
driv e the modem. The Spec::trum inte r­
face, for example, attaches to the back of 
the edge connector on the Spectrum or 
Interface 1. Note that the modem cannot 
use the RS232 port on the Interface I. 

For the 64 , an edge connector it 
plugged into the user port, while the 
BBCpack aimplyconsist.sof thesoR:ware 
and cable (because the Beeb has an 
R$423 in terface built in ). 

Once the interface has been attached 
to the micro , the cable leadi ng from it is 
plugged into the modem. 

Although the modem-drivers 1up­
pl ied with each interface pack differ 
between machine, they offer the same 
basic facilities- accessing Prestel and 
user-to- user communicatioru. A main 
menu display & varioua options which 
include auto-l og on;off and savi ng and 
loadin g of fram es . 

Hat.& off to Protek for producing an 
aecou.stically sou nd modem. First I 
tested the modem with my own software, 
hoping to determine how prone the umt 
was to vibra ti on and external back­
ground noise. The results? Well, even 
when I used the modem with a low· 
volume phone , results were above 
average. 

This is because the cups are well 
designed and allow the handset to be 
firmly inserted. Unlike other acoustic 
couplers, theconneeti on between th e ear 
and mouthpiece is nexible , so it is 
pot&1ble to 'twist' either end of the 
modem when maertmg the handset. 

The Spectrum software gave details 
on how it could be saved to M1crodr1ve, 
but when I tried, it crashed. There were 
nodetail 1 on how the software could be 
saved to di.sk for the Commodore and 
BBC vennons, which was a pity 

Accessing Prestel required the use r 
ID to beenteredbeforeconnecting. With 
no facility to save it to tape or disk, I 
thoughtth11wa.sratherpointlns. Worse 
sti ll , on many occasions Prestel refused 
to accept the ten digit code once 1t was 
transmitted, and I had to enter my ID 
manually . 

The Spectrum eoftware 'build s' an 
incoming frame within memory and 
onlyd isplay aitoncet hewholefr amehas 
been sent. This is normally okay, but 1l 
mea ns thaldynamic frames (ofthe 'd', 'o' 
and 'n' type) cannot be viewed properly. 

The Commodore 64 aoftware wa.s not 
much better. It appeared to 'forget ' to 
clear the &ereen. The result was a very 
messy display . No teleeoftware down, 
loading racility was provided . 

.._ Protek 1200 + Interface pecb 
- Modera 1200 £5996 lnten­
ooeuc Soecuum 12us , BBC tl9115, 
Comm.don 64 £19.95, Amarad CPC 
'64 £29.96 ; Ori e/At.mos £29 96; Elec­
tron £29 96 . ........., Prot.ek Corn· 
puunc0606-415353 . 
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Microcommunications are fast be­
coming one of the most popular 
uses for persona l compu tera, and 

the moet integral part of the hardware 
needed to grab a slice of t he action is a 
modem, the device which effectively 
conveys th e signals sent between com­
puters from the acutal phone line to the 
micro itse lf. 

Getting on-line 
One of the major uses for modems is for 
contacting bulleti n boards - (genera l­
ly) free public acceu compute r systems 
run by ent husiasts tha t allow you to 
communicate, play games, load free 
sof\:ware, and generally hack arou nd. 

Having acquired the necessarie1, 
here's a brief look at the proce8&e8 of 
actually getting 'on-h ne' , and at what 
you might find when you're there, 

Getting in touch with a bulletin board 
system is easy: all you need it a 
telephone, a computer, a modem, and 
some eof\:ware to dnve at. Many compu· 
ten these day, have an RSZ32 inte rface 
which enables you to link up to most 
modems. and using thit, it's poui ble to 
uaeoneo ft he many modems available. If 
your comput er doesn't (the Spectrum, 
Armtrad and C64 don't, for instance), 
you must buy an adaptor. Most boards 
WM! t he 300/300 baud sta ndard, but a few 
run at 1200,75 (receive-tra nsmit) and 

to download, 11pecial interest groups, 
(SIGt), informatio n on thesystem, and a 
chance to chat with the sysop - the 
person who runs the eyste m. 

Loggmg on (connecti ng your compu­
ter to the system) ia done by preparing 
your computer to receive and putti ng 
your modem to origmate, ie start the 
call . Dial the number and wait for a tone 
from the modem at the other end of the 
line, telling you it 's ready for you to log 
on. 

As soon a.a you hea r it, the phone 
shoul d be placed into the cups of the 
modem if it is an aco\litic connectio n . or 
11imply placed 10 its cradle ifit isa direct 
connection. For the latte r ,you will need 
the new standard phone eoeket from 
Briti sh Telecom and a double adaptor 
(ava ilable at most Tandy stores) eo the 
phone and modem can be connected at 
th e same lime. 

T1N ...... IICI tl Pnltel 

use teletext to display thei r graphics (of Once connected, you should the n 
the latter,therearetwotypes-PrelJtel receive the title page of the board and 
and Viewdata. On 300 300 boards, there how long you can expect to beon 1t before 
are quite a few things todo- program, 111,.1,1hro1w1,1y1o1u1off • .••••••• 
UK bulletin board systems 
Fornngback system.dial the num ber T88Su...ooe 051-4288924 
andallowthepho neto r1ngonCf'. Hang 24h r 300baud 
up and ri ng agai n immediate ly• mean t T88S'-- 0 1-3489400 
ring back system. 24hr 300ba ud 

~ 06 1-456 4157 
T88S- 061 -7368449 24hr 300baud 
24hr 300baud C88SSowtloWnt 0392-5 3 116 
T88SCftr 0 1-6064194 24hr 300 & 1200'75 
24hr 300baud C88SS.my 04862-25174 
T88S1-loo l-l 0 1-34 17840 24 hr 300 bau d 
24hr 300&120075 Fon• 80l.olldoll 0 1-902254 6 

baud Eve& weekend 300 ba ud -- 0 1-5792288 -.BIS 02 43-5 11077 
24 hr 300ba ud 24hr 300 ba ud -...- 0207-54355 C88S~ 06992-31 4' 
IC88SIEI 300ba ud 6pm-10pm 300 ba ud 
24hr --18 0827-288810 
WAB8S 0903 -420 13 24hr 300baud 
24 hr 300ba ud• ITEC 0782-265078 
PIP 0742-667983 24 h r 300baud 
24 hr 300ba ud' - 0742-667983 -- 0827-288810 24h r 300baud 
24hr 300bau d T88S- 0602-289783 
T88S- 0258-54494 24hr 300baud 
24 hr 300bau d C-Vlow 0702-546373 ~- 0 1-6313076 24hr 1200l75ba ud 
24 hr 300 & 1200 75 -.., ac 0 1-9853322 

baud 24 hr 1200n5ba ud , ........... 0482-859 169 °"" 0908-7 1188 
1900-2200Sat&Sun, 300bau d 24 hrpasaword 1200n5 
1700-2330 daily 0000000000 

PCN f'EBRUARY919ti.S 

The bulletin board then asks for your 
first and M!COnd names, and where you 
are calling from. l t is wise to use th e 
same name every time and not a 
1)8eUdonym, for simpli city's sake when 
sendi nglo~o f messagea. lfy ou'rea new 
user , you may be as ked to en ter a 
pasaword (used every time you access 
thi s board ). 

Sincethe lcngth oft.hecall isgenera lly 
limited to between 15and 20 minutes , it 
is easily poui ble to spend qu ite a long 
t ime siftin g through the depth s of the 
system; thi s is where a download facility 
comes in handy, as you can save the 
instruct ions to disk, or tape, and read 
th em al your leisure after logging off. 

Once you know how to get around , you 
can pre-empt the sy,tem by hitting the 
requ ired key as IOOn as the menu starts 
to come through. 

Stick in the MUD 
Adventure nuts who are really into 
playing around with bulletin boards 
should consider obtai n ing aocesa to 
MUD (Multi User Dungeon ). This is a 
telephone-acceuible database car­
rying games which callers can log onto 
and play eit her with other callers or 
against the base computer . 

The only drawback with these kind of 
systems is the cost. You will need a PSS 
JO (01-920 066 1 for dctailt) and then a 
£25 fee. to'ro m the n on it will cost: 
£6.25/quarter rental , and 90p-£1 per 
hour. There it a lso a charge of 15p-20p 
per kiloe,egment of data sent or received 
- not forgetting of course . your normal 
telephone bill . Fortunately, PSS ex­
changeaareusuallya local call away, it 
about 50p an hour. 

T1N pl1W11Jt8 HadM(• \llewi.lta Nf'fb. 

Once you are connected, there are 
t hree games available: MUD, Valley, 
and Rock.al l ga mesofwitardry, magic, 
heroeelheroinee, and n~mance ra. But 
the most interesti ng partl are the othe r 
people pla ying al the same time who 
you can meet , help, and fight. MUD i1 
available 0200:0700 Monday-Friday, 
2200:0800 Saturd ay-Sunday; Valley 
and Rock 0000:0700 Monday-Friday 
2200:0800 Saturday-S unda y. 

lf adve ntu res are n 't your bag you can 
spend your time (and money) maki ng 
'keyboard friends', and just generally 
hacking around . 
Stt JJ08~33 fora lut of modtm,. 

" 
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Modem WS 2000: 
Youdon'tneedtobe w:hy 1•t's 

told about the information dealer/distributor network 
revolution - you h both in the UK 
already know that t t ' and abroad means 

.. Service - A large 

without ~ffident data e exp er s you're never far 
commurncat,ons, you from a WS2000 
and your business may not h • stockist. 
sur vive it. c ce And our Customer 

And you know that a 01 Service and Technical 
modem will be a vital part of • Department s are happy to 
your survival kit. give help and advice. 

This is why you should choose Modem .. The Experts - Thousands of users 
WS2000 from Miracle Technology. depend on WS2000 - local authorities, 

.. Qua lity - In concept and const ruction govemment departments, multi-nationals, 
Miracle Technology private companies 
sets the standard s and individuals. 
other modem WS2000 is 
manufacturers the modem 
aim for. chosen by the 

Quite BBC to 
simply, WS2000 demonstrate a 
is one of the best UK-USA 
designed, best datalink live on 
made modems TV; selected by 
you can buy. Cable & 

It is Wireless/ 
appro,·ed for Westem Union 
PTT use in for thei r 
the UK Easylink Telex 
and Holland, Serv ice; take n 
with approva l pending in other Europe an round the world on Operation Raleigh; in action 
countries. for CBS News, sending front-line war report s 

.. Flex ibi lity - As a multi-speed, multi- around the world. 
standard modem, WS2000 enables data transfer WS2000 is the modem used by people who 
between almost any two computers - world- need reliable data communications today - and 
wide. every day. 

WS2000 gives instan t access to the vital WS2000, with BT telephone lead, mains 
information sources of Prestel, Micronet, power supply and comprehensive operating 
Telecom Gold and a vast range of public and manual costs only£ 129.95 exc. (£154. 73 inc. 
private databases. VAT & UK delivery)-yoo-ya1,o.....i,rompumlffd 

\VS2000 can also convert. your computer to ltl0.35 int.> - t<pecifyromputer v.hen ordering 

a telex terminal, giving you inexpensive 2-way A small price to pay for surviva l. 
international telex facilities. 

WS2000 is suitable for use with a wider 
ranl(e of computers than virtually any other 
modem. and we can offer software packages for 
mo~t makes. 

.. Vers ati I ity - :-Jo other modem offers all 
the facilities available with WS2000. 

Its unique versatility means it can be 
expanded by the addition of autodial and 
autoanswer options (presently undergoing 
approval testing with BA BT), plus direct 
computer soft ware control of the modem and 
much more. 

Order by cheque/Visa/ Access/ Trade or 
official order to: 
.. Miracle Technology (UK) Ltd, 
St Peters Street, Ipswich IP! I XB. 
{l) 0473 50304 l!!J 946240 CWEASYG 19002985 

~H ... MIRACLE 
~~TECHNOLOGY 
we thought of tomorrow, yesterday. 



To Nt..- tM wide worid of ~unkations 
JOU IMtd • MOdem. Hen ... IOfflt of .. 
.... ClOfflfflOR modems: ~. u..,, 
,....... H R$232 ltalldard llltetfacti Ind 

most com,-ten: Mtcl MfM kind of tmnfn.l 
procrMI to rnell tltt ••rion semen......,. 
.......i-......i--. ...... u,;s 
Mti1 • MOdem, • ...., ""· for MfflCH _ ........... -·--· 
- - 300/300 .... 120Cl/75 ........ 
... toftw• ... that de.at "4tll bottli. --.... _ .. -.. __ 

Av•W. 

l'rtce --BAST-" -.. __ 
AY.a..W. 

..... -­._ -

Oacom DSLV2 l Buubox 
300 300baud 
Yeo 
Any RS232 
Du·ect 
Oacom Systems 0908· 
311885 
£79.95 
Minor Miracle& WS2000 
300 300 : 1200 75; 75 1200 
y., 
Any RS232 
Direct 
Mmor Miracle& 0743-
50304 
£149 95 
Auto d1aL·anawer options 

OELQCOM 
120075; 1200 1200 half 
duplex 
No 
Sincla• r QL 
D,,ect 
OEL 0768-66748 

..... 
°'""'"""" 

--.... _ .. -­BT­A,.atW. ..... --... --.... _ .. ....... 
BT con.edio9 ........ 

QCON £75 95; QMOD 
£75.95; QCA LL £49 95 

~oo°ufe1;QCON~ :~ 
mt.erface and VTl OO emu· 
lato r ; QMOO - modem; 
QCALL auto answe r aut o 
dial 

OE L Te lemod 3 
300'300; 120075; 1200 
1200 half duplex 
Yes 
Any RS232 D,_ 
OEL 0678-66748 
£175 
Includes auto 
fac1hty 

Sendata 7008 
300 300baud 
Yeo 
AnyRS232 
Acoustic couple r 
Sendata 0 1-387 7792 and 
Tandystort:t 
£235 
Battery powered and port· 
able; connect.I to most 
phone. 

Tandata TM 11 O 
1200'75 baud 
y .. 
Any RS232 
D,<ect 
Tanda ia 06845 68421 

..... --... --BABT.,,.._al -BT­Avaiilble ..... -----BABT •ppnw• -.. __ 
AY.a..ble ..... --... ._ ....... 
BABT .,,,., .. -.. __ 
........ ..... ---

£13.85 
Storet ,,x paMwords and 
phone numbert 1nt.emally 

Pace Nightingale 
300 300; 1200'75; 1200 
1200 baud half duplex 
Yes 
Any RS232 D,_ 
Pace 0274- 729306 
£136 85 
For BBC M1CTO Com.star 
ROM II available with 
modem for £159.95 

lnt.er lekt Portman 
300.300, 1200'75; 1200 
1200 baud hair duplex 
y,. 
Any RS232 D,_ 
l nt.erlekt 0734-58955 l 
£198.95 
With auto answer facility 

~~:e1~P7~~;J 1200; 
1200 1200 hair duplex 
No 
Any RS232 
Direct 
Oig1.90Jve0977-5 131-il 
CC2123A £149 90. 
CC2123AD £18990; 
CC2123AO featur.• auto 
diet CC2123A has auto ,. 

Plug into Profits 
with Answercall 

Mini-Modem -

~ ... -'-- ....... 

Thi high qualrty 300 blud 
Modeffl11Bm1.thT~ -=~ teed ni.v .... 

tltogut ... f\. 
~nollOltay 

""'°'""'"" 
.. _, 

Direct Connect 
Modem 

._ ~ j Comp11ct/E.sy 
~ to use 

leetronl c Mill 
compatib l1 

O Competitively 
priced 

for ""1fle< intonMt ion/ dH Nf enql,llrin,• Nfld Cout)Oft Of rinf ln 45f t1J3 

--------------­Anlwercall , Kangley Bndge Al»d. London SE26 5AH 
ADDKON INDUSTRtAL nTAfl.. m.AYDCIIHNt-TYH. I PINN send me Modem de•IM W1formtti0n I 

I 
TYN• & WUR . ftL: (0911414 .. tt . 

DEALER ENQIIIR1ES WB.COME 
OTHER EXCfflNC TITUS AVAILABLE SOON 

I::::.. 
I I 

.. -----------------L_..._.._ ...... :. ..... J 
UK DISTRIBUlOR : DLE COMMUNICATIONS 0932·56033 

PCN FEB RUAAY91986 



AMSTRAD 

II 
V1rgm ....... on t he64,andAms t rt1downen 
among the few should welcome 1l with open 
large· son ware armJJ at'• far and away the 
houses not to go best game l \·e yet 1een on the 
for the Amson micro. The graphics ere way 
l1cens1ng above t hose of most of Am80ft'• 
ar rangement, release& to dale, the music is 
but it's still excellent and the game 111 d,ffi. 

charging a full Am80ft £8.95 for nilt, of the platforll\iadventure 
,ts first rel ease on the CPC464 sort All th1t and a fast loader 
Sorctry looked and played well too- full marks to V1rg1n 

$erO!')' ta.IS Vlrp C-0 1,72~ 

ATARI 

ORIC 
No.Orpheuahasn' tm anagedt.o hidden treHure m a s leepy 
oonvert Uhmate'1 best-&eller village 
for the Orie: (Jnduu.wl<k 1.t a MtgaboM •• a ne,uble dat.a· 
qu illed adventure bue using 'a sentence type 

Th11 partly accounts for the retrieval language' l t'11 
low price It's a text adventure clanned to be faii:ler and more 
1n which you visit up to 150 powerful than any other price · 
locations in your search for comparable package. 

~ U .15 ar,.._01'7-514&1 
......... (17.ts °'P!!!0117·514&1 

COMMODORE 64 

I
P,n,trotor,. 
wel-known a.a 
the defin,t, ... e 
version or 
Sltrambl~ for 
home macros 

~!!':u=kons 

~p~d!t'!~~htth\~~!:S~oen ~: 
eMent1al game 11 the same, but 
you now can alter the land.9cape 
and number and position or 
enemy missile and radar em· 
placements There'sal.80a prac-.. 

lice mode 
Give thoee bruised shms a 

rest and learn .90meth1ng about 
8r1dge with Grand Slam U• 
1ng t he standard ACOL 11ystem 
of b1ddmg you can play as 
declarer or defender, and 'play 

:~:i~:r~~~~~:,~~= 
look• hke a good way to get 1n 
90me( lonely) practice 

CYB 1.11 now offer ing 1U1 va· 

fh~u64 8~t:~c~ !:!ei:~ b~~ 
the 11u1te 11 rutht' s 1n machine 

codel and mclude11 features chart toppers, bu\ you ha,.,e to 
onen found only 1n more ex.pen· make sure t hat peopleover here 
s1ve11ystems Eachsystemmay really want the goods. Co11110 
be used m 1solat1on or inte - Bongohuonlytwo&ereens.the 
gratedw1the1therortheo t hers lirstorwh1ch is dead easy The 

Is US Gold 's Judgement 11lip- second.Just by way or contrast, 

rnf!:1~:r:.:;.fat~o~:f
1
~:: ~!ro:~~ ~~~:,~:w 1

1
~

8 
a~ 

areade game, ht'A the official aquatic theme , to you hop from 
version) but tt.s standard JU.St Illy pad to rhmocerou s to fish 
isn't what we've come to expect Succeu here takes you back to 
fromagoodgameforthe64 lt' 11 8C'reen one, but with more 
all very ~ell shipping an US hazard s. 81gdeal 

C.,..... t:l .ts USWIII021·l5tl020 
er..,s.... tl..fl Serills.ttw-92114-JIIO 
......._ t&.95 .......... NouMOl·MOIOM 
StedlAcc.ltl £74.fl CftOl-7545994 - --

SPECTRUM 

I 
Tltt Quill Users of Tas-·ord will ,,,,:el­
atl racted plen- come Se ... en Stars'• new pro­
ty of attention ducta, as "''ell aa tta price. The 
atl aunc.h,anda company it offering a patch 
numberofcom· which allow• you to produce 
men:1alQu1lled JUAtalied text , 1f' when all the 
adventures - ·ord.e on a !me have equa l 
have followed spacn between them and fill 

G1laoft. haa responded to the out to each margin Taspro11lota 
need for illus t rated adventure11 mto Tasword,to no extra mem­
by producing a se t of grap hics ory 18 needed T<UJ)ro 1s 
exteruuona to use with th e approvedby Tasmana nd comes 
package. Tltdllu,trotordoesn't with customising not.et. At 
JUBt pro ... ,de a simple art pack· .£3.95, no 11enous Spectrum 
age, wh1c.h 11 the way .80 many words-m1th1houldbt~·1thout1t, 
other 90ft.wo.re houses would and at £3 95 1\'11 alao a steal 
have done 1t Rather. it offers To,pro 1s not available for 
such vital fac1htaes aa drawing H1lderbay or Morex interfaces, 
a picture within anot her via t he and your pnn ter mustbeableto 

~~~~~d r;.,mor;:·~~i~:itg. :r°J! ·:r::~} ~er:o~~ amounu 

f!IP! D .ts S....5tart 01-1157n5 
SWb 2000 £7,15 1ic11,n ....... OIZK-ClSll 
Tiie......... (14.15 Clleft 0446-1327$$ 
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EasyWriterlr System 
EasyWnter II System 1s we<d pro-

fo~~=;~~~~~~~ 
dance, even statistical documenls 
are lener perfect from day one If yoo 
~,~can use 1t tohghten 

~ter II System\(.= yoo 

::::r~~~~~~ 
mail-merge for reports and form 

leners Theyre buoll nght 1n. not sold 
separately And unlike some other 
programs yoo may see. what yoo 
look at on the screen 1s exactly what 
IS printed 

So no maner what yoor off,ce 

~~~';;'~'i,~J:~~terll 
produchve. by carrying the load 
nght from the stan 

~ SORCIM/ IUS 
~~~~~~~ 

Easy Software working harder. 

,.--------------------------~ 
Spec ial offer : 

Free demO diskette 

O Plnse Mnd me e FAM e>.no Otskel:1•• to I 
canl)l'eY!eWlhe-.iurffanaeftectnlenesl<" 
bsyWl'•etrS'f$tetn ..... _______ _ 
A~rns ___ ____ _ 

___ Tel _____ _ 

Pos1 1h,1 couoon 10 
Sorchn /l US. 10 S111.0n Road . Wattont , 
Hens WD1 IEG . Tel: 10923146255 . 

·o.si.-. ~ tor .,.. ... 19M.PC90, Uly 
~~ ..... t-~:J=:'~ot ..... ,...... 

- --- ·- - - --------- -- - - PCHl 1 _. 

Sorc,m l lUS Product I EasyWru er 1 $y11tm, E11yWmer II Syt1em, SUC*Wl•t•, SuperC..lc 3 Ael 2, 
~ 01her Sup•C. •c Sot1ware. EMvF,t•. tt'IO E•h'Stlfl Pio 



fj ,. .................... The game 1tJJelf i.s of the Mr 

Do and Mr Ee variety, where 
AMSTRAD 
FRUITY FRANK 

The Amstrad'a 1mpro,·ed re­
eolut1on and colour paleUe, 
compared with the Spectrum's, 
prom ised tome very high quali­
ty games But, with only a 
couple of except10n!, these have 
not mat.er1ahted Fruity Fro nit 
may be showing the w11y to­
wards true arcade style prog­
rams on th1a machine 

A lot of effort has gone mto 
the presentation which start, = !nd~~~i:J::r:::fo':l!t~ 
a nicely animated titl e ecreen, 
1nslrUct1on.1 and a demo . 

POLEPOSmON 
rollowing thesu~ Atari has 
had to nvertmg its arcade 
gamet1lo 1tsown rangeorhome 
tomput.ert, 1t has decided to 
offer ven1on1 or some or 1u 
ravourit.es on othe r machines 
One or the first of these lo be 
offered for the BBC Micro 1.s a 
version or Pole Posi tion, th e ear 
race game which features other 

I carsandbend s mthetrack 

I 
Atari'• usual amart box in­

cludes the caMelte and 1nstruc­
t1on sheet,acolou rpost.er and a 
set or stickers. With these you 
can follow the 'real hfe drama ' 
of the Grand Prix Wor ld Cham-

SPECTRUM 
BOMB SCARE 

A 11lly tctnar1ow1th a straight­
forward objective. Guide Bor11 
the bomb disposal e,cpert 
around tome of the world's 
greatest c1t1es and prevent a 
nuclea r holocaust by collecting 
up th e detonators plonted by 
Cyri I t he saboteur 

I hked theaecondary t1de page 
s howing the head of the Sta tu e 
of Liberty ly1ngon 1t.111dew1lh 
an ommou.s mushroom cloud 
floating o"·erhead I was not 
quite ilO impressed with the 
game 1t.1elfthough Thestra.ma 
ofCamptou:n Ratti accompany 

SPECTRUM 
OLYMPIC CHALLENGE 

Puffing up lo the finish nine 
mont hs behind the rest or the 
lield comes th11 Olympia 
11mulat1on Ttus game muat 
have taken to heart the maxim 
that 1t'1 the taktng part that 
count.I not the winning, be­
C8U8e it certainly 13n'ta winner . 

There are t.en event1 1n which 
up to four players can part1c1-
pate . You must pound away on 
tv,10 keys to get result.A because 
there' s nojoylltc k option 

The event.I includ e the 100, 

r:.~~g ,r:~;. w.:i.1:ro:v~d:~ 
~;:S,'i'e. ::y ~~~,od·:::~ 
moruiters pasamg directly 
under them, but may 11lao be 
pushed by Frank to drop on 
unsu specting hOl'lllles There 
are three mam ecreen.1 and 

~=:~: o~~!YJ~.u f~! 
.speed u1 automa tu::ally in· 
creased and extra haz.ards 
added 

Frank and the monst.el"8 are 
a ll well drawn and smoothly 
animated, with four separate 
views of each They d1amte­
grate .,.,,eJI when hit, and even 

p1ons.h1p It say1 tomethmg 
about the lat.e arrival of th11 
aof\ware, however, that the 
chart11forthe 1984event. 

to ~!p1:;ea '~1;::: b~~: 
v1ewo(you r car,fromaboveand 

behind Theca r1s mfullcol our , 
but 111mal l 1ntompar1aon with 
the or1gmal The roadway 
stretches away mto th e d1&-

the opening ma:truct1on aequ­
ence and the game k1cka off 
with Jimmy Croclt Corn -
what stra nge tastes m theme 
music these people have 

An imp ress ively drawn 
8ph1n.x dommatet the first 
ecreen and around 1tare dotted 
a num ber of small ph1tform1. 
The detonators are strew n 
around the platfo rms, while 
Cyril with h11 bomb lurk m the 
moet 1nacc:esa1ble part Boris is 
in attractive, smoot hly ani· 
mated I 1ttle figure whom you 
control with th e keyboard 

The game 11 extremely d1ffi· 
cult to play, mainly because you 

~~~aet 1!m 8:~~s t1~y r;;f;t~ 

400 and 1500 meltt.:I, hurdles , 
long jump, high j ump , pole 
vault, shot put and d11CW1 

The graphic, are not awful, 
but they're notb r1ll1a nt and the 
1tad1um i1noth1ngmore than a 

the apples split up on impact . 
The tcreen tollapses at the end 
or each pha ae rathe r like a TV 
picture when you turn the ,et 
ofT Frank even ha.aa ba ll which 
may be thrown to bounce 

·-- •Z••--
'I."• I .. , .... 

f' .- r .. .. .. ' 
around the tunnels unul 1t h1t.1 
a montter. All in all, very well 
executed. 

The background muau: iAwell 
matched to the graphics and 

tance. bordered by red and 
wh1t.e ba nds and with a dotted 
white hne down the middle In 
the distance there are snow­
capped purple mountains 

You are required to qualify 
before taking part 1n th e race 
proper . Todothu1you mwi:trace 
against the clock without 1hd­
ing off the Ltack or hitting 
anot her car. Your controls are 
lef\ and right , brake and gear 
change. The last of these is only 
reall y used when moving off; 
once you're up to 1peed you 
1hould be able to complete the 
counie without changing down 
agam. You may use either 
keyboard or ,oy1t1ck contro l 
and the two are equally easy lo ... 
form to another by preasmg the 
awkward combination of the O 
or P key togethe r with the 
Symbol Shin., and this while in 
a very short race agains t the 
clock -- ... --
·'l:.: ~· -~ . ' ,'!.~-· ..!5 

• ,! 
The other major annoyance 

comes whenever you loee a life. 
You have Lowa1twh1leboth the 
tunea mentioned above have 

Your at hlete II a st1ffiy mov­
ing matehst1ck figure . 
Although the tcreen 1nstruc ­
t1on• are tom preh ens1ve, 
ma.slenng the mechanics of 
10meorthe event.11,eomet.imea 
a challenge tn 1t1elf. For in-
1tance, in the long jump you 

:;~tou;,:~1d:::;:.~ ~! 
matchstick man stays obsti· 
nately on the lme, t hen otr he 
,uddenly (and woodenly) goes. 
You"re auppoeed to pttllll the 
zero key when you want him to 

~un~af·yo~:v:v!~~~~= 

makes uae or a numbe r or 
trad it ional rolk tunes - a 
largely untapped area or non­
topyrig ht material. On top or 
theee are eome varied eound 
e ffect. which all make, for a 
lively ga me. All can be turned 
ofT ,r required and the game 
may be pauaed to qua ff anothe r 
gl&.Norrootbeer a ndplung ethe 
amoking fingertip1 into a bowl 
oriced water. 

fo"nnty Frti,nk rank.tin the top 
five Amgtrad or1g1nah1 --
'lJ- 9110 

Ptlcd 6.95 
'-llli5lter Kum a 
Computers, 07357-
4335 

,ion, except that you all 1tartoff ~=r lh::,rn1 ~~fa~r·t: 
rather more difficu lt lo avoid 
and pautheothe r cars. lfy ou do 
h1tany1.h1ng, there i•• sty li&ed 
exploaion a nd you're 1upphed 
with a new ear . 

The eound effecta are reaaon-

:~ r!t~o~t ~d t~e r::a~f o: 

::Ct~roo try~u c 

- 7110 
Priot£999 
~ Atar1aof\ 
0753.33344 

run their counie . The delay 
i,eemed intolerable af\e.r a few 
playa. 

Without the above t wo fac. 
tors,B ombScon wouldbequ1te 
an en,oyable httle game The 
graph iaare fairly good and the 
ammat1on effective, eapec1ally 
of Boris. Whether the&e qua l-
1t1et compensate for t he vexa­
tion cauted by the cont rol, and 
the mwi:1cal paullCI you will 
have lo decide for yourae lf. 
Theydidn'tfo r me. M Clwrippel 

- S.,10 
Price £6.50 
,._ Oollanofl 
07 42-363246 

anothe r key to .et the angle of 
th e jump. 

Thia i• a chea p game eo 
perhaps it 's unfair to criticiee it 
too harshly. But comparing it 
with Ocean's, Act1v11ion's or 
Qu1ck.silva's superb Olympics 
1imulat10R.1, you just can't help 
concluding that you'd get ft1.r 
bet tervalueaavingupforoneof 
them . M a...,,.11 

-4 /10 
Priot £L99 -
Century City 038,4.. 
57077 
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COMMODORE 64 
BREAKDANCE 

Baaed around lhe well-hyped 
dance craze of the same name. 
BrtaluUJntt ofTen the same 
basic idea Thi t it tha t you have 
to follow a eequence of moves 
performed by an opponent, 
uaua lly the compute r . 

You can chooee any of the 
alternatwea to at.art with, but it 
itdefi n I tely ea1uer to •tart off on 
the fintoption, as 1tg1vesyou a 
chance to get the hang of the 
d1fTe~nt moves. There ita lllO a 
practice mode for novices 

You can U11ee1th erthekeyaor 
the joy1tick to perform the 
movee;w1ththejoy1tick,eachof 
thed1ree11onepluslireproducea 

COMMODORE 64 
BIG BEN 

You'd have thought that pub. 

~:~,.l~~r~;~~ to !!:i~f o~! 
le•st fook for the beat 1deu to 

~'::~:!J'~~~t:e~h•• pretty 

he°: t'::;:· 1~
0

~ ?~u!i:t~~ 
labyr inth Your Lllllk II to col­
lect 30 yellow lumpt(gold co1 na) 
which will enable you to get lo a 
bell .. which , if rung, may 
tecureyou r freedom Your hero 

ke;~~Or'!~e1~~~' ~Zu~~;: 
COMMODORE 64 

DEMONS OF TOPAZ 
IkmoM o(Topaz II of Austra­
lian onginat1o n, and 11 baa1c· 
ally a ladders and platform, 
game with added boomerangs. 
Wit hout going into the over · 
comphcated storyline, you use 
keyboard or ,oyetick to control 
your chancter Ou:1e as he 
meanders through an Nteroid 
comprising dozen1 of 1ntercon· 
nected IICrfflll. 

You de11ttnd on the first level 
(rather 1lowly) and you ca n 
walk ten and nghttoexplore,or 
rather you can mak e the ecreen 

COMMODORE 64 
DUNGEONS OF BA 

Despite the bovine alluaion in 
the t1lle, th11game 1, nothing to 
dow1l h mutant mutto n Qu ick· 
aalva detcnbee il as a 'rea l t.,me 
action mteractive film ' If by 
film they're implying that the 
game ii of cinema cartoon 

i: 1:1 !h~ ~ee ~: :;thlh: 
deecnpt1on 11 accurate 

The inlay puff'te l lso r a fabled 
Ba Stone hidden within a labyr­
inth orforb1ddmg underground 
cavern•. Th 11 subterranean 
rat.I' nest abounds with trape, 

PCN n:BRIJARY91985 

a differen t move. The idea 
behin d thi1eect ion it to copy the 

:::;:. ~:\~~:: rm~:: 
increuing each lame, wh ich 

ge;~"!:::J =:nw~~~ 8 

B 
littl e more urgency and excite­
me nt to the game. You are by a 
ri ver with people moving to­
ward you perfo rming different 
danceroutmet Youmusutand 
beneath each one 1n tum. and 

t1ckmtheusua lmann er. Uamg 
the keys 1• sim ple and the 
figure' s moveme nt& are smooth 
and rHponsive . 

However , it' • 1tandard stuff', 
and the story line 1.s hardly 
enough to make your 1magina­
t1on run not. Oh yes-our hero 
1s called Git and he has been 
incarcerated by an evil wizard, 
<:ailed Jem Why all th 11 about 
the coma and the bell I don't 
know But 1f I were an evil 
wizard I wouldn't give my 
pri&0ners 11u<:h sally chancel to 
e8Cape- though th11 taak does 
have a moderate degree of 
difficulty 

Apart from crashing into 

can fall throug h lo ,ieek out the 
eeven legendary Sacred Cry• 
tala 

The levels are made up of the 
usual combinations of wa lls, 

11«:rel chamben and, without 
whu:h no eelf-respectmg 
du ngeon 11complete, monsters 
Ba get.I a live 1tar rating m the 
AA (Ahe n-epotten Auocia· 
lion) handbook - there are 
enough deniz.ena to fill a month 
of nightmares. 

The idea of the game 11 to 

:rn, '!ii:;g~ndth~=: 

~': ~;~y~~./S: ~': 
yie Id Ing 10me 200 room11110 take 
a packed lunch 

What you get ii 8 LWO· 
dimen,iona. l. bat', eye view of 
part o( the dungeon, lhadow.s 
giving tome illusio n of depth 

copy h11 movet until he d1t· 
appear1 (yet,a ll thedance111are 
ma le). The problem as that the 
longer 1l taket you, you are 
forced nearer a nd nearer to lhe 
nve r . if you don't copy them fasl 
enough you' ll end up with wet 
feeL There are more people 1n 
each con&ecul1ve line , to you 
have to be quick. and you may 

::::~ :;~· t~:i: ~.:·~~~~ 
than out of it 

The third choice shows a 
character called Boogaloo 
Orewst.er dancing a selection of 
first ,4, then 6, the n 8 movet, 
wh ich you have to remember 
and repeat m the correc:t eequ· 
ence You have to get 4 right 
before you can moveo nlo6a nd8 
move11. Th is may tound ea•y­
until you tee the speed tha t 

:::==-:·_.,:... -- - ~ ---,,,-- -t-~ _ .:J 1::._ .;,:': 
your 'turbo pl• ne' - u you 
mu1t to reac h theupperlevelaof 
the complex - you'll ha,· e to 
....-ork out a way or refuelling 
because your plane e,·entually 

gaps, ladders, moving walk ­
waya. floors that collapse be-

~e!t ,:~:~u': ::r ~:!i:~ 
t hese while avoiding the ki ller 
plant.I which .eem to grow 
everywhere on th e aat.eroid If 
you find a crystal you ha\ie to 
ta.ke 1t 00,ck to your.hip before 
setting out loeearch for anot her 
one, which also replenishes 
your air supply 

There are nine 1k11l le,·el1. 
and only on the harde r ones do 
the demon, and other naatiee 
make a n ap pearance . These you 
can aee off' by lirmg your 
boomera ng, and one nice rea­
ture 11 the control you ha ,·e over 

Your character, a candle hold· 
u,g innocent. trots along m 
accordance with any or the 
e1ghtjoy 11L1ck movement.a. 

Four action mode, are avail· 
able: Shield, Arrow , Fight and 
Take. Shield givet temporary 
protectaon agains t the many 
arrowl that come wh1u.ang 

Boogaloo dan<:es at, and t he 
limited time you have 

The final eect1on oflhe game 
II for the more eedate minded 
who l ike designing , giving you 
a chance lo choreograph you r 
own dance. Youhavea&e lect1on 
of moves to choo8e from. and 
your dancer will perf'onn you r 
routine on stage. You can alM> 
1ave your routin es and play 
them back another time 

Tiua iacerta 1nly a game w1lh 
a d1ff'erence. Graphics and 
90und are of a high ata ndard 
w1th a varietyortunes played 

s.-c-. 

lJ- 710 
Prko £8 95 
,......, CBS 
SonwareO l ,734 8181 

turns red and, w1thm seconds. 
explodes 

Many oflhe nook• and cran­
nies you'll hav e lo deh·e mto 1n 
order to collect the required 
com1 are very tight But thmp 
are even t ighter higher up 
where 1t' 1M>met1mead1fficultto 
.ee how you can poM1bly guide 
your turbo plane through It's 
11mple- theedge1ofthe plane 
andthewall1occu1ona llyo,·er· 
lap Nlpll.°"'1 

._ ,,o 
Prko £7 
PIIWillleflnterceptor 
M1cn>807356-7 1145 

th11. lta lwaya retum1toyou .M) 
1f you throw 1t then climb a 
ladder or Jump you can alter 1lA 
ln\lect.ory lo maybe clonk a 
meanie on the way back too 

Overall, ho,..,·ever, the game 
11 a disappointment: it's alow, 
there's preciou s little IOund, 
lhe grap h1ct are a ,·erage. and 
the control you hav e over the 
character II alto not quite 
spot-on M .. Gemr4 

from nowhere while Arrow 
mode letayou indulge in a b1tof 
toxoph1ly of your own The 
monaters can 11m1larly pop up 
out or thin air.Just ente ri ng a 
certain room ca n brmg them to 

~!et~~~t~~~(h~~~f'J!~f uy~~ 
anyway 

The game II very large, hence 

:!!~r°nir~:ur:~:(dh!~Vl~f 
dungeoneenng Boll~ 

_ s,o 
Prko £12 95 
.......,. Quicks1lv1 
0202-891744 
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FLASH OF 
INSPIRATION 

Would-be arcade sty le program­
mers need look no further than 
the Oa.sis lightru,agseries for the 

Commodore 64 With these packa ges 
you can forget what yo u kn ow about 
hardware spri tes because these pack­
agei, give you spntes on software-255 
to be preci se. 

There are three pack ages altogether: 
an extended Ba.1s1c, Fort h and an 
a.ssembler. Jtdocsn 't end there though as 
each package gives the user access toan 
astonishing num be r of graphic and 
sprite routines . 

If you're wondering how anyone can 
possibly gel 255 sprites on a machme 
that offers only eight as standa rd, plu s 
th e controller chip can' t use any more, 
rea d on. 

First, we mu st return to when spr ites 
were in1t1ally used on home m icros and 
a ffeet.1onate ly called MOBs. The te rm 
stands for Movable Ob~ t Blocks . A 
MOB is essentially what the lightning 
packages mea n by a sprite . Any shape 
th at can be moved,o r man ipu lated at all 
is kn own asa sprite. Si nee the ecree n can 
be manipulaled , 1tisalsorefe rred toasa 
sprite- 11.$ spr ite number being 0. 

Obviously, treat ing each ob~t as a 
sprite i.sa new idea and it certai nly takes 
some time to understand. To complicate 
matters a sprite can be up to 255 >< 255 
cha racters. which is large r than can be 
shown on the screen at once. 

Documentation 
Each package comes with 11.s own 
me.nual, Wlute l &ghtrung <Forth ) and 
Madine Dwlit,1111/J (asse mble r} come 
with Bcuic Lrghlnul/I and 1t.8 manual. 

Probably the worst th ing about the 
documentat ion i1 the grolly red paper 
1t '1 printed on. In no we.y does th is make 
it any caster to read th e already &mall 
pri nt . Oasis apologi&et for thi s, but say& 
it i1 to prevent ph otocopying. 

The Basic manu al describes in detail 
all the new commands that have been 
e.dded to the Basic . Unfortunately, the 
grap h ics docu mentation is nowhere 
near clear enough and could have done 
with a few more examples. fo~or a package 
th at is mainly for graphics th is is a real 
shame. 

What is reall y needed isa ste p by step 
introductio n to using th e graphics. 
lncluded with Ba,ic lightning is a 
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Spri te F.chtor program . This is also 
docu mented in the Basic manu a l and 
does have a fairly competent step by step 
user guide. 

The manual for WluteL,ghtni nggives 
only a bnef re.fresher course on the 
niceties of Forth. Nevert heless, if you 
have ever used this language this is at 
least a quick refresher . The Forth 
supplied is atanda rd Fig Jo~orth to which 
over 100 additional graphics and sound 
commands have been added. A list of 
keywords and thei r runctions provides 
the bulk ort he manual- I referred to it 
repeatedly when using th e software . 

Machine L&lfhlrung has the smallest 
manual of the three but al l the informa -

tion needed i1 there a ll the same. The 
fi nt eection deals with the compre hen· 
sive set of commands that can be used 
with the aasemblerl monito r. Next comes 
a list of th e 6502 instruction seL Quite 
1imply thisi sa listo n ly, with no hint.a to 
teach you how to use the commands at 
all. The gra ph ic routines have a section 
of the ir own, which does u.se of a few 
comma nds , but not all . 

It may see m st rang e that the hitter 
tw oma nu alsdon'texplainhowtousethe 
new command s. But th is is not a 
problem. B<Uic lwhtnmg is supp lied 
with both packages e.nd th e same names 
a re given to the routin es in each cue. 
This is very handy as a program can be 
developed in Basic and th en tra nsferred 
to anot her package without too much 
difficu lt y. 

In use 
The packages are excellent. At first, 
getting the hang of usmg them is 
awkw ard, but once you have, th e possi· 
bility to create some astounding 
graphics is a t your finge rt ips. 

As you can create a sprite larger th an 
the sc.reen, scrolling a background i'J 
s implicity it.self. Fint use the spri te 
designer to create your background 
Then po8it ion it on the &ere(!n and use 
one of the acroll comman ds to move it 
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acrossthescrcen Youcanalso ru nsma ll 
sections of progra m under mte rr upta 
For instance, you could start your screen 
scrol ling and 1l would carry on till you 
want 1t to stop 

Basic l whtn,ngaddsnumerousst ruc­
tu red command! to the notorious 64 
Bas ic, so 1t bewmes extremely easy to 
write programs ,n smtill self-contai ned 
sectio ns ,nd test the m out before use 

Tak mg adva ntage of these st ructu red 
commands also makes it easier to 
translate your Bas ic programs to 
Machine and Whitt l..tghlmf1R in sec­
t 1ons. lta ppears t hat whoever wrote the 
extended Basic also uses a BBC Micro, 
for many of the added comma nds 
resemble t he Beeb'sand the short form of 
commands now has a dot rather than a 
shi ned letter ~R 1..1, rather than l1foru~ 

The added commands really do make 
Basic programming easie r The mclu­
s1on ofan 11-~TIIEN ELSE stateme nt is 
ext re mely helpful, while Cff -Ct:L.SE­
CEND is similar bu t allows the bt ate· 
ment to be spre&d over a numbcrofl1ne~ 
Labels have been added so you no longer 
have lo Jump to line nu mbcns but can 
Jum p to a labe l t hat makes lien~. 
REPEAT-UNTIL allows a loop to be 
repeated until a spec ified cond1t1on is 
met-grea t for games where a pf"OKram 
could be PE P EATed UNTIL dead 
WIIJ LE-WENO is similar but allows 
you to repeat a loop while a cond1t1on is 
true. Procedures have been added 
These rese mble subroutmes, but with 
t he added feat u re that not only can you 
cal I them but you ea n pass para metens to 
t hem It is possible to use variables 
inside a procedure which are being used 
elsewhere m the progra m wit hout 
eJfectmg their value. That meens you 
cou ld build up a li brary of rou t ines for 
use in all you r programs wit hout having 
to keep a t ally on whic h variablesyou a re 
using 

Good news for machi ne code program· 
ers is t he ava ilabili ty of hexadec ima l 
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numbers and ot:EK and OOKt: which 
allow you to read and write a 2-byte 
number with none or the usual 
ma t hematics. Disk users will welcome 
OLOAO&nd OSAY£ which load and saveto 
the disk and a 01K command to get a 
directory from d isk w1thoutdeletmgthe 
existing progra m. Useful for anyone 
who t ypes in Nt:w and deletes a program 
t heywa nted,istheowcommand, which 
retrieves th e program for you 

To say t hat there's merely a large 
number or graphic statement.$ is an 
u nderstatement. It is possible to define 
t he height and width of a sprite in 
charac ters.and sprite.scan then be saved 
to disk or casse t te. Using the sprite 
generator program makes deMgmng 
the m easie r. Colours are now reforl"ro to 
by name or by number, whicheve r you 
prefer There is no more poking of 
memory to &et the colours in uo;e as 
va riat ions on 1•A1•ut and noKout are 
used to .set the colours in text and hi res 
modes, and INK sets the text colour for 
text mode. INK.m.n. fthc dot s1gn1fies 
light> is far bet ter than the u,;ual 
POKY.mg or pressing of buttons 

Plenty of line draw 1 ng commands are 
avai lable. n .. <l'I' sets or clears 1nd1v1dual 
dot.son a sprite (don't forget the screen is 
a sprite), DRAW draws lines while ttox 
and Po1.v speak for t hemselves 

Naturally, a good program based 
around sprites has plenty or relevant 
comma nds. I t is possible to Move, Ptrr 
a nd c·o1>Y a sprite, all of which can 
overw r ite t he screen The Boolea n 
operators AND, OK and XOK may be 
applied to sprites. 

It 1s pos.s1ble to YL,W them, where a 
sprite is reflected t hroug h 1t.s ~ntre. 
SPIN rota tes a figure t hrough90degrees, 
while M1K flips a sprite through a 
horiwntal line. Doubhng the size or a 
sprite along a specified axis 1s possible 
Wit h XPANOX AND XPANDY, 

It is possible to det.ects pr 1te coll isions 
due to the variab les CCOL and CROW 
holdmg the collision coordinates 

•, t>IN" 1 ,· c s 
• OUI ~ ANO • UMOf R 

As ... NNliltntts,,11 ... ~ ...... _,. 

*'" .... " ....... 
Sp ri tes can be scrolled by one, two and 
e1ghtp1xels, with wraparound if wanted, 
and left or r ight . 

Attributes are man 1pula~ separate· 
ly from the sprites and there arc 
commands for moving and !<IWapping 
them around 

},~or sound freaks there are a fow l!Ound 
commands vo1.nn, &ets the ma~ter 
volume, and the frequency of a note is&et 
by YRQ while the envelope is set by Al"'" 
Th is is certa in ly easier than the usual 
methodo f1'0Kt;1ngtheS IO ch1pd1rcctly 

Wh1~ Lwhtning is standard f ig 
f'ort h apart from the added graphic 
commands. So. there arc no real su r­
prises, t hough the added commands 
turn you r programs into :..0mcthing 
really special 

Machin~ l,ghtnmg offers you one of 
the best assemb lers aro u nd for the 64 
Software is included for a Centronics 
pri nte r so you hook up your trusty Epson 
for asscm bl ies and di88.85Cmbl 1es. There 
are even commands for setting the 
length of the paper and for a header for 
each page. Assembly can be from eithe r 
disk or memory. Asse mbling from disk 
allows you to use files up to 8,500 lme~. 

A machine code momtor supplies all 
the usual memory examination and 
mam pula t 1on commands as well as a 
disassemb ler 

Verdict 
If you would like to wri te arcade style 
programs, this sui te or programs 1s for 
you . I t probably makes most sense to 
purcha.se either Wh,lt- l,ghtn,ng or 
MMh1M Lwhtn,ng rathe r t han Basic 
l,ghtrung elone, as you get th is with 
the m any way. Even 1f you don't know 
Forth or Machine code these pockages 
will certa in ly give you the incentive to 
learn Especially when you realise you 
can ma rket the finished produc t . r 

,._ Buie Lightning tH .95 tape . 
£19.95 disk; White Lighlnl!lf £19.95 
tape ; £29.95 chak; Mach.me Lightning 
£29.96 tape , £39.95 d11ll ......... 
Graphictlanauaget.,.._ Commodon 
64...,.,.,.... Sp«tru.m a..tare tail , 
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The talk of Britain's 
computers. 

Tht Protek 1200 Modemi brn19 you high spttd computtr to computer communicatJon coulM(t 
with the abi~ty to rectTW and tranffllrt to data bii~ set up for the noons Baud lnttrnabonal 
Standard e g Pfffl~ and 8 T C,old Tht Modffns wiH irnp,ove your bu14Mn <oromtKtteallOns at a vety 
tow cost From £59 95 the Modems are available in l\NO modffl 
MMtcl- 1200175Full Duplt-x. 120011200tQlf[)upltx £59.95. 
MM1t N-1200175 Ful OuP*tx 1200/1200 Half Oupttx indud.ng line tunwound fa<1lrty f79 .9S. 

You w1I find that~ 1,re the cheapest 1<.ousbc Modems on the market No mod1f1Call0ns to 
your t~ are n«euary bt<ause the Protek 1200 Modtnn iit d6,gned to fit most "4\nda:rd 
te-~excep t tr,mphones 

Added to this the computm ~nked by Modems nttd not evitn be the 
~~ ThtModem,arecompatibltwithalcompt;tmus.ingthtindust,y .,_....._ _ -- .. 
,,.ndo<dRS232Cw>tt<factwpport,ngaspl, t&aud ,at• -~"¥ ... 

Fuly portable. simptyoptfated by4 Mbatttonwith LEO 

~-··~-~~: ::::.:::_. f.>fflt<ill~= 
8Nce4Wd tndusbtal P,rt. l.Mngston. Wnt Lothun, 0506 41'353 . TNx No. 727559. Z ~ 
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SINCLAIR COMPUTER REPAIRS 
Fllt , ~}Yble ttl*" by n.penellte'd cnpneen . 
._ .... 1Cl"t'l«d$ofid.kreol"pUltn-the 
inc~ot!MZX(IO Ourpnce•WKtw,~ot 
llpwtt;.~.~andVAT 1rtapmJvcot 
(1\111 •No llddc• chirp ' \l•'Me·}'Oll·WI.II w,. 
"'"•"•labk Spectn,mU8 75. ZXll.t1U0 16K 
llanl.(99$.C...Uortrtlldw,lllffie(tllC«PO 10 
T VSe~ol~ Ltd, r~nm'I Ro.d . 
C-bnd~CIM)NP Tcl(022l)]11371 

SPECTRUMU'MEMORY 
EXPANSION SYSTEM 

Xl SJlff"' lit t15.1$ l.c. VAT 
Xl SysttM fadol'y nttfll £21U5 IK. VAT 

AMSTRAD ASSEMBLER 
l, .. ,........,c:1•r•...-, .1M$(1UNM)c ..... 
... llbn~IIII III ..-IMW(t, ...... 11 ........ 'tmN, 
ounTAIIIDINGFU.lUI\UIMClUO(; 
• IMCOOE 

UIINOd#UY 

' . .... .... ) 
• ~fltfM SIYlU.STIWCTlONIIANUAL 
• R.IU fEAf\lflf, Mflt\J·DfUVfN SC"EUI EDfTOR 

:.~r=~~;::~:!·::i::rt::::=,t 
lmt\lO\" t.('Ofl'>'<kk 1chlocl.Sc11.ab!.Sln 111 =::::'~~:~~'Nol;l.md.~,c~nor 

• 01WSU11LEOflHUDUNrm,,vno,1Wi1 
OflANYIIOIIONSCJIUMOflNUlffIR 

• [ll'fli(SSJQ;l(VALIJATIOlf-,...1•Klltfet 
...... *9clMt:MCMilllt .... . 

OUR PRICI ON LY 
t1:u e tindo & o) (Add r:1 ovtrsus) 

Aroor Ltd (dopt PCN) 
PO 111111 UNN , SU$ U. 

DRIC I/ATMOS SOFTWARE 

c.~~-=~-=:': .. :%::·'h 
lM=-~=:::.=.===:-.. ~· 
Z~.:::.-=~,'tt .. ~/J 

PHASE FOUR COMPUTERS 
fOITll\'llTIISTDtlOmf.uIA.'ilaUDWW 

$5'tf~~~= 
SPECIAL OFFER 

0..CW,,,.-41 1....,...... tt .H 
.._ W .. .....-c:t,io,~ tOS --·----......_o.... ----·-.. ···-----------...... 

AUIWCUIINC.'U.1 ANDP&I 
JO, '11.W: fO[I O>MttnlS. WI PIDUSD 

•smu..N -..,n.u ,M'l'Wl\J lf'O!Wrr'itliU IN 
lot;fl""iUINfttl)r..llWMi.... 

Mosl Home Computers 
Peripherals & Software 

IIAI.OIIDOlooumDWllCOM( , .. ,....,_MMllt'r:. ..... _.,.I 
T11~M1r' 

WANTED 
PERIONALCOMPUTERI 

.. modM bought'°' cut, 

Morgan Camera Company 
160 Tottenhllm Court Rottd, 

London WI . Tel: 01-3882562 

UNLOCK YOUR AMSTRAD 
AMSKEY 

EASY TO USE utility program. 
Removes protection and allows 
back up of your precious software. 
~·•-::1111•1110--S--add,. ·,;s-,e 

Int erlock Services Ltd . ,111 ..... c. ........... 
....._WIMIJI; 
hl;ll,4N .. I 

SPECIAL OFFER 
FOR ATARI 

400/600/800 OWNERS 
Hire your first 2 games FREE from 
our extensive range of software. Up 
to the minute releases available . 
Apply Now l We now have Atari 
hardware for sale at discount 
prices. Modems suitable for Atari 
Computers now for sale. For further 
details send s.a.e. to: 

CHARNWOOO GAMES 
27 WARWICK AVENUE 

OVORN . LOUGHBOROUGH 
LEICESTERSHIRE 
TEL: 0509 412604 

LYNX 
°"""" 50 ercedtgM'IM . .,..,.,...,... and UbWy 

~- n::tudlng SoftQre Pl'Cf,tCtt 

JET SET WILLY 
S.AE lotNl'IO 

PtloenluSoftw .. 
Unlt70.....,..,UMtut. , MwetlUM, 

Froct9Mffl, Chffhlte WAI 781t. 
PhDM: Ot:ZI )5525 

PRINTER PROBLEMS? 
SERIAL - CENTRONICS CONYERTEII 

(59 ,9' 

1:r'cw:.!::!::i~1=~ "'°" ......................... ... 
fflNIOlTO , •CMIIUf!IOM _. ...... 
fltlnltnll1(trefl 
RnRJn,iih•I 
DfAI.Lfl[IWIRlf.Swru:ot,fll 
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Apple 
....... I dlP. mntroUtr, (h•k dm·• II, 
UICI MICN*llt CP M. pnn~. 
orol.-ont.l li~nl, 80 eolumn, 
'Nordlt&t , 8STAM. tu C. COOO..-, 
onlyt800 Ttl 01-5152766 
.,... I l•n,uap cant TV MOD. MW 
motMr tio.nl. ~ - Worti.1nc 
c,ond.ittonunltnown.o&dcomf*nytom· 
put« Wnte to: J ~M. 21 Cold· 
w,eam Gardffla. London llDd 111 ""' ,...,_, 

Sinclair 

PCN Billboard 



lntltraduhowforhomecompe., F'eb 17·19 
tol\wart elt LF.T 
~~g:~,e~~Cre.ph1n Uaer Show Feb 19-21 

l-'eb2S-28 
f f'b26-28 

1 Educational March 1·2 

Of.XPO Europe- 1985 
Scouu,h Compute r Show & 
Conff'rentt 
Ptr110nal CompuU"r Show 
Perwonal Compute r Show 

Much 4-7 

Man:h6-8 
March 12·14 

March 13-16 
Marth 21·24 

March 21-24 

PCN DATELINES ·-Alexandra Palatt London 
Olympia. London 

Bartncan, London 

MHICO Cit M f'IICO 

Barb1can London 
Dliunt.aey't School, W 1Av1ng«>n. 
Dev1zn W1h• 
Atla nta, USA 

Olympia 2 London 
Anderswn Centre, Claasow 

Sydnty AUAtr-alia 
Amaterdam, Hollancl 

Anaheim. USA 

M1kf'Johnt.l0n 01-8019172 
Turret-W hHtland.0923-777000 

Mountbu1Jd,Ol-4861951 

AESI Ltd 0 1-3797628 
EM AP Intl. f:xh1b1t1on. 01-837 3699 
Peter Harr ia,0380812289-2325 

Interface Group. 300 F1ret A\'enue, Needhtim, 
Map02194 
CGPOt-5829256 
CahnerJExb1bit1oiu,OH~9 J 605l 

RAI Gebouw 8 V,Europaple 1n. 
2 1078GZAmsu,.rdam 
Interface Croup 300 Firs t A~. 
NN'dham MA 02HM 
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