


The galaxy's most lo 
battle wagon. 

Narzon I leatseekers from the back. LasaSlamma Tanks in front. 
I leliChargas from above. 

A fnendly mission 10 l.on has become a desperate fight for 
survival 

Now. as Troopa Truck trundles and leaps across 7.on's surface, only 
one person in the galaxy can save it 

You. 
The 11cke110 Zon is SS.99 ( RRP inc. VAT). and 1he joumeyslarts al 

Boots. WH Smilh, Rumbelo\\-'S, or any intergalactic compu1cr games shop. 
Your Commodore 64 will love it to bits. 

~ ~ Sp.ec,buu,,,, VJC-.2011 (]BM-64. 
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QL queue stretches • • • .,. __ 
You could be ,..,ailing up 10 four 
mon1hsfordcll\Cf) of aS,ndairOL 
micro. 

S1ncla1r Research has sent oul 
leuers 10 c,cr)one v.ho has so far 
ordered the machines - and for 
orders that were placed on the day 
of the mach1nc '1 launch 1hey prom· 
isc that ·,..,c expcc1 10 be able 10 
dclwcr )·our OL 001 l:ucr than lhe 
end of May.· 

A S1ncla1r spole<iman said last 
¥i«L. 1ha1 lhe dch,cr) da1c1; in lhc 
lcners arc ·wors1 ea.sr· dales and 
tha1 actua l dclnerics ma) be made 
some time earhcr I le added 1ha1 
1hc oompan) still plans 10 starl 
shipping 01...s to customers b) the 
end of 1h1s mon1h 

Out for most people the .... a,1 ·~ 
gomg1obeat least 28da)"Sand mall 
hkchhood about thr ee 1,me~ k>n· 
gcr During that period the) ,..,,II 
ha, 'C neither 1hc £-'<Xlcos1 oflhe OL 

Th• d ... nd for th• OL ho b .. n pheno9enel fro. the d•y ..,. 
leunched It. We e11pect to be 8ble to deliver your OL not 

~~=~.~h:!, t:~ ·~.:f ..,~r· be "'tr~::~!:t~~·~~h!. t !~ cont ldent 
thet your OL vlll be YOrth ••ltl"9 for end. of courH, •• 
vlll do everythln9 poHlbl• to beet 01,1r ur9•t det• tor 
Hndi,MJ it. 

To1.1rs slnc•nly 

.. 1:r.f.:-e 
N8na9irnJ Dinctor 

nor 1hc OL 11.srlf 10 pla) ,..,,th 
S1ncla1r said although II a.s cashing 
all the cheques 11 rccc1,c~ for the 
01...s. t~ cheques arc going 
)lt.11gh1 1n10 a trus t accou nt ¥ih1ch 
S1ncla1r cannot touch unt1l 1t dch\· 
crs mach,~ to the pcopk ,..,ho 
orde red 1hem 

The Smcla1r spoL.c1;man .s.a1d he 
doe)n't)et k~ ¥iha1 ¥11llhedone 
¥iUh lhc mterc.st gene rated b) the 
money s,umg m the lrw.t ..iccount. 

and added he hasn't )Cl conside red 
offe ring cnhcr free user group 
membcrsh1f)'iOro1herron'IOl;ut0ns 
10 pcopk r:K'1ng long dda)\ 
ll o,..,c,cr, a hulc m;uhcmal,o 
shows that money p31d befo re 
dch,cry roukt generate a large 
amount of 1ntcrcs1 

Smd: ur has ~1d that orders arc 
currcm ly running at about 500 per 
day-so1ha1m1hcfirs130da)-s.thc 
compa n) ¥i0uld h~oc rcttl\Cd ab-

out 15.000ordcn. for an a\e ragc of 
about £400 each ( the figure ,..,,II be 
lughtrforpcoplc.,.,hoha,cordcrcd 
1hc opuonal OL u,;cr group 
(OLUB) membership) This 
amoun1s to abou1 (6 m1lhon m 
orders rctt1\cd so for (g1\c or talc 
(I m1lhon) - gcncra11ng bct¥ieen 
£70.(XX)and £IOOJXX>1flcft ma 1rus1 
account for ,.,.,o mon1hsa1 bct.,.,cen 
?and tOpcrctnt mteresl 

The final in1ere\t r,gurc could be 
krAcr 1han £70.000 depending on 
ho,.., many people order ed 1hc1r 
OLs b) crcdu ca rd - crcdu c;.rd 
ordcrscannot be pl'(J(C!»ed until the 
product ,~ being dcsp.11chcd And 
S1nd;ur is encouragmg people 10 
platt their orders by credit card so 
tha1 the) don'1 1,c up their money 
¥ih1le ,..,,1111ng ror the OL 10 be 
dch,crcd 

·we don't ¥iant 10 mislead 
people m an) ¥iit), 1W11d 1hc 
!!ipokc~man 

Ahunntd trreeaacshueres ahmncdsrnononl) OLUserhas Desk-top duo 10 hm11 11~1f al th1~ stage 10 an 
O\C1"1ewof !he machine 

Joe1hcLlon(mcmberof1hePase 'The UK"s ,~o b1gge~t names ,n offteeJ~thataremorecommonl) fever pitch group OI rompantC-S) IS happ) IO computing ha\C Jl:01 togclher 10 done manual!) - dHlr) notes. 
announce lhc firs1 or a range of rc·a rrangc: dcsk·top micro· mem<b. call togging rtr - 00.ctc-s 

aylMSulft progr ams for 1ucss ¥ihat?Thc proccmng local rompuung, ,..,ord pr<X'C~ing. 

The launch of 1he Smcl;i1r OL has !ri:~r::,J:~:!:;~ct:,_1~~~ .S)~I~; ~n::i:c:!:d o'::C.::~s~ ::ut/:.s ~"~
111

~ ,:~r~s'"fct·~ 

::;,/r~e1a~~~)a !!~s:~u~~t~ Spectrum machine rode pr ogr.1m later 1h1.s )Car Bu,11 around the ronn«llOn ¥11lh the Canadian tclc· 
Ru shda)-sof1heold \\c)t SinclaH" into the OL and run ii as on a Smda1r Ot tcchnolog) II ¥1111 al'° comms ,pcc1ah,1 ~lltcl .... 111 rnL.e 
rompu1c r releases. or r,uher 1pc !~tr;:.~ 1~::, 

1
~d \~;u~r3:s >;r~~ 1nch1dc-1cl('('()mmumcat10n, fac1h· care of one asp,«1 of 1hc nct¥iork 

~:~~:~~~~,~~~g~~~~~c,sc~~:~ rammers ·ur gent If. ~;;r;:~~n!r~~::~:.C-1 :~~~ ~:'!1~~::7r:,:~;~: ~~,..,:!:~ 
1he state of pla) Then there·s the fascinating up- po¥icrful local processing to bus.· fr.1,me.s .... ,11 hand le ano1hcr 

Whc:n 11 ,..,a, ron~1dered that surgcofm)thandrumour Sc:,cral ncssu.sr~ ICL intend~ all 11~ products to 
S,ncta1rhadproductdthrcemicros compan 1b are )Uppo!toCd 10 be \\ 11h a 01 or 1h elements on ha,c nct¥iorl1ng c.ipabihl) 1n fu. 
1n raptd succwon - 1hc Z...XSO. v.orl.mgonmomtor.c,f)C.'c1all) for hoard the Onc-per-Oc,k could 1ure- 1bc~1abh~hedD RSrangeof 
ZXSt and ZX Sp«1rum ,n su«cs· 1he OL Another ho1 1,p (10 he offer local main mcmor) of up 8°b11v.orL.s1a11ons1s1n1cndc-d1obe 
SI\C )Cars - 11 seemed 1hat the talcnw 1tha p1nchof-.alt).conccm, 640 K. ¥i1th m1crodmc, gMng a n compa11ble ¥i1lh 16\I and ICL 
longer the gap bet ,..,ccn 1hc Spee- Sinda1r"Sbu)ingup!>Ome7.fXX)3m ex1ra IOOKeach OOOScombmtd ma,nframb llus range ,n fact 
trum and 11.s ,u~"™>r. the more W1nches1er d1.sl dme\ ¥ih!Ch II ¥illhthc61nl8prOttSSOrholdsout males up 30 per ccn1 of the 
earth sha11cnng the produe1 ¥ias plans to l nocL. out to lhe u~D at thepron11-.coffa\lmull1plctasL.mg compan)°\cn11rc..alc~ 
hL.ely to be A ¥iholc ,ndustr). OOOhhotoncc 11ha-.thcm1erfac · The boltom lmc. pncc. could be 11lcde\ck>pmcn1al'°gocsh ;md 
sp.1¥incd b) tllc Spcc1rum and 1ng worked ou t 1111s one seem\ e~ctp11ona ll) 1<,,.., fora nct,..,orkcd mhand¥i 1th~ 1nclau·~pl,m~forthe 
g;i,1mng nourishment b) prm1dmg unhL.el) - ¥ihcn a,ked lhe Win· terminal. since the OL 1F,elf cosb fu1ure 'U11h.sauonofour1cchnolo­
sof1v.-arc. add.ons. pubhca11on.s. chcster dmc qucs lion at the OL 099 I} into thal l1nd of field .supports 
and sundr) other SCf"\ICC".S. ¥ias rclea\C:S1rC'l1\ema1n1a1nc-d1hath1.s lmphc11 m the dc,1ct·s name 1~ ourgcncralm0\ein1omoreprofc\· 
pc)ISCdready. comra nycould ~c no cost a.d,an- thcsuggc-)Uonthat lCL1ntcnds1110 StOn:tl·typc marlcb.' \.31td a 

Al present, lhc OL 1s .sull being ~••.,cgc:_f_or_1_h<_u_sc_r _____ _.._•_••_•_on_m_•_•.c..Y_•_f _1h_e_d_a'-)·_lo-d_ay'---''po_•<_sm_a_n ______ -i 

:~::~~::~:cJ::~:!'i ~n;ta;. 
mg as )'OU read 1h1~ Dul alrcad) 
hardl) a da) goes h) ,.., 11hou1 more 
S)·mp1oms of OL fner appearing 

11\c fir!!il s1unning announcement 
.... as from an ou1fit calhng 11.srlf 1hc 
lndependcn l OL Uscn.· Gm up ­
compktcl) 1ndcpendc-n1 of 01...s 
prcsumbably OllC 1mag11K"s a 
group of har dcrK"d haclers meeting 
ma draughty hall comparing Smc· 
la1r order-fo rm confirmation sl1~ 

Then came lhc full)·blo¥in half· 
baked pubhc-a11on called Ot User 
'The onl) people .,.,ho ha,c ac1uall) 
used the 1hingso far arc a handful of 
sof1,..,-are dc,elopcD. Smcla1r .s1aff 
and a fe,.., JOurnahsl\-and then for 

IBM into takeaway business 
It"s official IBM is 10 launch 
a 1ranspor1able micro,.., h1ch will go 
on sale 1n 1he US from Mar ch 1 at a 
prittofS2.795. 

I I 1~ thou ght 1hc machine ,..,,JI 
v.e1gh in a1 251~ and ¥1111 run 
v,n uall) all 1he program\ !hat run 
on the PC 

At 1hc- \Ume 11mc 10\1 also 
announced a 'cluster ron1rol prog· 
ram" that ,..,,11 allo,.., up 106..& PCs to 
be hnled 1ogc1hcr ma nc1v.orL. :111 a 
CO\t of around SSOOpcrconnccuon 

II is 100 soon 10 !!13) ¥ihcn 1hcsc 
producu,.., 111 be 3\ a1lablc 1n 1hc UK 

STOP PRESS 
or ho\\ much the) ,..,,11 CO)I When 
1hey do armc lhc) ,..,,II find an 
anxiou1; queue ol bu)er) "A pc>r1· 
abk IBM .... 111 sell hL.c hot eaL.e~: 
sa id one ma,or IBM dealer 

Mardcs1 h11 b) 1he IDM 
announcement,.., 111 be Compaq and 
B)tcc CorporatlOn ,.., hich maL.c 
IBM romap11ble portab les IBM 
had been C'll:pcctCd to announce a 
pom,ble PC some tune 1h1,)carb u1 

11.sdccmon 10 relca,;c 11 so~ ,..,as 
proba~y moCl\31Cd b) the success 
o f the plugcompaubk manufactur· 
crs and the le~ than cnth us1a1ic 
rc«puon tha1 gree1ed 1he PC Jnr 

lnduslr) anal)-sts "°" cxpeel thc 
nc-'11:1 produc1 release from IBM 10 
be a lap-held portable 

Morcdeuuls abou t the nc,.., 18~1 
PC and the nct,..,orl1ng S)'Stem ¥1111 
appear m nc'll:I ¥i«l's issue. 
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Rent-a-program Jupiter Ace 
jumble sale 
The Jupt1er Ace k>ol..s «1 for one 
final flmg before being pronounced 
offio a lly dead . A Cambridge corn· 
pa n) has bough1 up the rema ining 
s1ocl.. o r Ace~ but 11 ha, no mtention 
or manufacturing the m.iclunc 

Ou\m g ..oft•orn: on ca~ tte could 
M)()n be a 1hmJ or the r a\t 1r t•o 
de\clopmcnh Ju,t Jnnounccd t.ilo.e 
off 

Pmm \l1croprodutt, hJ, re· 
kJ'><'d detJ1h of 11\ ptkH '>theme 10 
dMnbut e .-.oft• a rc 10 ,hop\ o,c r 
1hc 1clcphonc: _ Tht \hop"o uld1hen 
~ II 11on tomicrou.-.ct\mthcformof 
re-programmaMc cartnd~e\ 
\\h en ,ou get kd up -...11h J game 
the idea 1, that )OU ,an JO bac lo. to 
1he 'ihop and relo.id the car1r1dgc 
•1tha llC" ian\C 

Me ,m-...h1lc Bm"h Telecom ·, 
Cal,lc ln1crJC11\C ~J\k."C' .-.ub.,1d1· 
ary, ha, .-.igncd a deal •ith Red1ffu. 
sion 10 run a ·.-.of1•arc b\ cable' 
..chcmc fo r £9 9:ti a monih .1 

, u~nber-...tll get a #.K Spcc1rum. 
,pcc1:.I modcm am! a chm« of free 
games and cducauo nal '°ft•arc 

Pn,m fi"I anoounccd 1t'i 1ntcn· 
11on 10 launch 1h rc·pr.Jgrammabk 
car tri dge ...Cn!C'C 1n Juh la\t )Car 

(h suc 19). n~ rom p.an~ had SC· 

cured the L,K nght, to a ')'tem 
de\clopcd h) Romo,. a t.,:S rom· 
pan, 

·111e ,hop U"C\ J ,rcc1JI 1crm1nal 
10 do-...nloJd 1hc ,0(1,..,.ue from a 
cen1ral rom pu 1er Ille 1crm1nal 1, 
1hen used lo progr:.m a blanl.. 
canndt=c "hich con1ams an 
[PR0 \1 Thcu'lercanc11hcr l..ccp 
1hc game on 1hc c.n1ndgc o r. 1f he 
•Jn!, 3 llC .... OllC. IJl..c II hacl.. to the 
shop•hicher ascs 1he EPRO~l and 
loads a nc-... game 

lni11al1). c.innd gc, -...111 be a,J1I· 
abkforthc('(1mmodo rcM. Vic:?tl. 
Alan (l(Q~IO ,·cs and T l·99 JA 
Plans arc alw in hand 10 add the 
Smd a1rSpcctrum Ul.inl..cartndgc, 
-...111 ~t be1•ee n £10and £16each 
and the proeram l,ct ,..,ce n L<Ci ~nd 
£!0 

The mal 'iChemc -...111 he held 1n 
London and the South ~1 and ,....111 
1n\OI\C maJo r high ,trcct re1a1lc" 

ln11t.1lh .around JO ,hop!, -...111 he 
IA\Ohcd 

The crs -.en ice "Ill m111.III) he 
3\illlahle 1hrough a hm1tcd numher 
or Red 1ffu,10n·, :titl local rcl,I) 
.'l)'>ICnh and •111 u~ ,.,.,o pa1" of 
rcdundanl -...ire, 1n the c.1bk (the, 
~ere u-.ed ro r radio hroodca ... b) to 
1ransn11t 1he )()(t-...,nc 

The modem -...111 be o1 'bl.td hm' 
U.'llflJ ;I unique phltOCOI .ind lrJn\· 
m15.'110n speed or J ~K bits per 
'ICOOnd A .. a rc,ult neither Pre'ilcl 
nor J(X) b.;i.ud modems c:m be used 

Program , do-...nk,adcd on th1, 
S)Stem canoot be ..a,c d on tape or 
microdmc bu11hc U)('rcan do-...n. 
load 1hc 'iamc program as man) 
11mc,a , he hlo.c, for non trachargc 
aOO,e lhc £5.9:ti monihh .. ub<icnp-
11on 

Trc, ·or J-la,cloc k of CJS S3)-S Iha I 
a k>•cr rate ror sub\cnbef'\ "ho 
alrcad) ha, e a Spectrum 1s under 
rons1dcrat10n 

'1111) could -...en be the final 
chap1er 1n the Jupi1cr SIOr) It I'> 
nov, three momh s since Jupucr 
Ca ntab crashed and 1he hqu1da1or 
has been unable to find a bu)er for 
the manufactunng righh 

fhc remain ing ,1od or around 
2.ln> machine s has been bought b) 
Old field Ltd Compu tmg (0487 
8J0740) -...h1ch 1n1cnds to sell them 
on ma1lor-der at a pncc of£29.90. 

Paul Do-... nham. Oldficld'i d1tcc· 
tor. says 1hat the mtcros •111 first be 
made a,·a1lablc through compulcr 
dubsl.lC'forc 11 rons1dcrs ad, ert1s1ng 
more-...,dely 

It 1s alw ofkring a pacl..a~ deal 
or Ace plus RAM pad for £50 60 
a nd reduced pr~ on Juptt cr 
.sof1-...arc 

Egg on faces Spectravideo 
as Elan turns cuts prices 
l
"nto Flan Am1dcn«or·oh.)C\1l1,.ohno1 1 

,,n ·1·. Spectra, 1dcohascu1 the pncc 

E~~~~~:::mc.~: ~~~:!:~~:::~::iil~~E 
lhatorthc, ha\t ·a n cnormous~n',C the 328 1,do v.n from £.30210£262 

of humour ,~~~~1t~::\:;;t•;; 0,
1
h~ 

1 al.c Elan Computer, . the com- machmc!I, a~ J USI a (cv, mon th~ aJO 

~;t:a~:~0; 1
1
1~dm'.:;~~~ ;!~le~ UK dmnbu1or CK Suppl1c, v.;a, 

1hc Cntcrpmc that v.ould h.1,c 2.~ ::;1~1:_P;~~~a~;~i,~: 

I r:ou~b~~f'~~I \xr;"::~p~: hte,pnM$4 - f1No, ........ ? ~:h!:~~~!!n·~:~)n M~;~:~ 
j ::r!::'.~u~i1-,n~~~:;:\:~nda~;.': 1ha1 the comr.tn) v..-., chJng1ng 11\ ~II thal'' ·f · l ·A·' · Bui v.h),, pallbk , Jnd lhat )OU'd need a DO 

morcfor.inJll·mprt\.'COf£201.1 name 'Yes Wcha, cs ,gnedctclu · ·Wdl. some magazulC,;, ha,c adapcor 10 let \Ou run MSX car· 

I More th,m a rev. people rcfu..cd ""Cdhtnhu1ordc.al,1n~lrou ntnn alrcad) ,t.irtcd1orcfcr10 1he m,cro lnd gC) 
10 bche\C lhJt lhc romp.im could no-...andfoundoutth:u-...crouldno1 :IS lhe Aan [ntcrpmc .' (lh1.-. IS \O~~~rc~!!~-~ ~: ~c~; ~~ Oa!: 

:;
1
1..;,: m~:~nc('\7~;:,,~~I\C:~! ~~ ~::r~~~~cn!::;;d~:~~~~':t;c :=~~p~~.;J~rr~r:!e 1~n:m':n 1! and MSX lb 'ite. MSX Ha,.c allo-...s 

:~~:;~~:1f~~;:;f?.i:ff:S ~::~~·~~::~:"~:::;~:~~ ihf. ::.~~.::~ :::~:': •• i::~ ~t;::~:~:.t~~!!:~~~ 
all,nc -... micro mal..cr It" ha\lng "'

0
;!,\'ha1 ,qhc ne-... namclh,en l• I m~~~~ ltw: compJn v alrcJd\ has al~ the '>fflilll dci.ail ihat MSX 

trouble, -...11h the [b n nJmc cJn 1cll \OU 1ha1 from no" on 1hc an c" ahlt.-.hed rorpora1c 1dcn1it) machmes ha\C a uniform prompt 
PCN a,l..ed marlo.eung d1rcc1or rompa n) -...111 l.lC' 1..nov.n a, Aan and 1hc ch.m~, required bcca u,;,c ~rcc n on pov,cr up. -...hilc lhc 

,_M_.,_ha_,_1s_h_"_1c_.-_1><_,1><_,_"_"_'_''-'"-'_c_o_m_p_u,_m_'_"_°"_1d_)_°"_'_"'-'-'" __ or_,_1><_nc_•_n,_•_"'_'_"_m_m_,m_,_1_·_ ... !!7:~~:~=~· ~:;: ~tnd~Ja~!: 
tor ror 00 'ieems pla usible. but a 
ROM re-...nte at t he same 11mc and 
ror the same price .sound 'i hl..c quite Self-made micro for self-made businessmen 

By W.o';.PNrNtt 
Bu,1nc,,mcn •llh J •cal..nc,., for 
..older .ire bc mg cou rted b) \ ·hcro­
romputer Conccph The ro mp.an~ 
ha ... produced a l..11-rorm t'lu)1nc..s 
m.cro. M1croho"< .?. bot 11 -...111 JI~ 
supp h ana,-.emh lcd,cr,Kmfo rt hc 
ra1nt·hcar1cd 

The m1mmum lo.:1t Cthh (109; an 
assembled machine -...11h all the 
ex tra, could C'O'<it ( I.SOO. but on 
pape r 11 -...ill hJ\e mam of the 
rea1ure~ or much more C'(pen)1\C 
S)'SlCm) 

The~ mdudc the MB09E pro-

cc.-..sor. the · [' ,cr,ion of 1he 
\1010,ola M;()9 chip (the ·n-n\Can· 
mg 11's lhc high ,pced \Cnion). and 
an SK R0\1 1ho1t oonf,gurc, 11 for 
the Fk'< opcraung \)""\tern 

u .,1ng 1hc "'ICC 7220 graphtC'\ 
controlle r chip. high rc.-.oluuon 
graph1C1 arc 76S x 576 and 1h 
d1..pla) " 108 characle f"i x 2J hnc, 
or 128characten x 72 Imes 

Built 1n10 1hc machmc 1'i fMK of 
RA \I plu, a further 1:?SK for the 
grap hl<"i ')"lem fh1, r,ar1 or the 
RA \I can also he u~d a, a RA \I 
d1.'lk storage 'i).'>ICm h al,,o ha\ an 

~!?' :o d;: !\::;~:;. \~: 1--' b_,_ca_k_1h_m_u.c.gh _____ -4 

')~tcma l\Olalo.c,1'140J~ Kci1e rnal Protek fills in 
d1 .. lo.dmc, 

MKTobo'< 2 come\ •1th t•o 
RSlJ2 1nterf.lct,. ('cnuomo pnn · 
tcrou1pu1. parallel 1..c~board mput . 
batter) dmcn rca l-111ne c:locl.. and 
calendar on board. and bu1l1-1n 
.soft-...arc 

·o as1call) 1f'i a bare hoar d ror 
pcopk to build up thcm-.ch c.,,,' \.11d 
dir ector Jim Re-... 

M1crocompu 1er Conttpb 1~ m 
Cheltenh a m on O:?J:? 510525 

Protek has produttd a cas11t1tc 
int erface for Commodore mtcros 
that allows )OU 10 plug 1n \ltlua ll) 
an) ca.s!>Cttc reco rder 

Un11I no-... Commodore 6"ncrs 
-...an11ng to use cassette (and most 
soft~ an: 1'> s11ll cassette b:.scd ) ha\ C 
had 10 u..c Commodore's o•n 
cas.senc um1 •hich was m 'lhort 
suppl y before Christma s 

The inte rface costs £9. 95 



VIEW FROM JAPAN 

~MSXunits 
~ stand out in 
,,,s.,o_ the crowd 
Soonow11oR lnlloe bock of my mind I rocallllle sclonee-fic:lion dusic 
l'IN&yofllllTrifllds,witll_of.,._rvnninaomoklnlloe 
stroets scre1mlnc : 'They're -,wt,ere , tlley're -,wt,ere .' -. 
dinclY, I'm wrilina lllls on - Japanne plle-, the MSX 
mKWM , 

Al least 11 manufacluren haft uka n Ille plunco, witll S01M 17 
- maldnJ Ille llome micro scone as c.-.i n Ille Tol<yo area 
buck .... Allcvst --· The major pn,ducor Is fll)ilsu , wllick 
claims the numNr th rff spot in Japan's PC mMtr;et Nhlnd the leader 
NEC and _d.,._ Skarp; - two ot>lod out of Ille MSX plan 
faltir H11, on, but a pale of olllon are lollowlna M Ill._,. , 

The cheapestcumntolferinc, ln>m Fujitsu, Isa unMcalledthe FM-X 
wtolch attaches lo an FM-7 ROM auptor. Analhor unH comn ln>m 
Sanyo-the Wavy 10-t.aturina 32K of RAM and a facility to draw 
frfflund on to the screen ria I Ncht,en, as well as some music: 
--mlna. 

CMIOn,acompanybetterknownforCMterasancl~wu 
... of Ille last Into the micro field and M lln < ...... price aod 
pofflHffllllCe to make Its olloriftC stand out, ain,i,,c to lay out more""' 
lou. Mcosts £165, wkick pvts ltatlloe lowtrondoflloeMSX .._ 
frouply £150 to £2251 an d M featura an etodTonic typowritlf-lika 
kayt,oard, 1wo .-besldos11oecartridl1mawaod a printlf 1- . 

Ont111-handltitachl,atreadyastalltlsked asa-.pu1.,.ma1i.,., 
- stnct,I * Its ta.cot - sckooldlltdren - and Included In Its 
MB-HI "'cki.atumasaspeodCOllln>llo,tolat,.._doww,_ 
otoducatiooal __.unlil)Oll illffllllbnicskils. 

Memotech rolls 
out its disks 
Memotcch has forma ll)' launched' 
1ts disk s)'stcm ror the M rx SOO 
scncs togc1hcr v.·11h a nct~orkmg 
system and a pnn1cr h also 
announcc dplan stos,c ll1hcm ach1nc 
in 1hc US . 

The ffiX d1~l S)'SICm ofrc rs 1~1n 
SOOK Oopptcs. 80 column card and 
CP1M for a price of £870 An mx 
S)"Sltm "'lth 256K s1hcon d1sL and 
single floppycosts£995. Thcsi lteon 
disk 1sa RAM board that consider­
able speeds up disk KCCSS 11mcs 

Both S)'Stcms require the MTX 500 
to be fiucd w11h the £60 com· 
municattons board. 

The pnnltr. "'h1ch costs £295. 1s 
csscn11all)' an EJ)\()n ma nc• ' bo~ to 
match 1hccok>urschcmc ofl hc rest 
of 1hc Mcmotcch produas 

In add111on to the floppy S)'Slem 

Mcmotech also has a\'o11lablc a hard 
d1sl. syslcm using 10, 20 or 32Mb 
Winchc s1er dmes Pn('('S ha, ·e )Cl 

10 be announced 
Mcmo1cch . 1~ontJ911J.29n . 

from 1111 maklfof muoical - Yamaha - - units dnicnod lo function n lho cenlnl procosoor of a l)'nthesisar. WMh f..---------------------, 
111 ... - .. ailabte,Yamakals-sl)'lnlonlonpmontlna- A word to the ... o:~-~~plcrbu1morcp,ac1ocal 
as Ille "'"""" of Ille -n o,tlon. Lo he b 

JVC lln also ot>led to uka advantace of Its particular locknical wise in many ~isc. I~~'::;, ~ },d}~:·•~f, 
stren,thwitltproductionofmicrostutmterlace~_.wittl proeram allow) you 10 select 
rideodisk and- · players. languages pllrascslroma1<1supph<dondosk. 

Traditional innoHtot Sony , with its HB-55 , has packed its unit with enabling 1hc uS<"r dfec-11\cl) 10 
tomt...,.1heftw1reth.-tworksnalift&Mdatabaseforschtdulinc. It may not be 100 long before )OU 1ransla1c a bu~nc» lcnt r m10 a 
addresses,mesucesetc. Thissystemisbile4lasacomputersecrtUry can ha\e you r business letters \anttyoflanguagcs 

and p111 ..,re no t.ome is complete Mtt.out OM . :;;;::e~;;~o French or Ge rman pr:~~'.~:=~~~;~7~~:~: 
$onoJf1 equaly traditional ffl'al MatsnWta mictlt not acrN, but Its Tv.·o c,en1s last ~« k marked m 1hc area is high and 1hat such 

16KRAMCf·2000doesn'tloHliketoomucllofatllreatoceptforwhat sigmrtean1 inroad s ,n10 1he arta of programs arc seen a~commcma lly 
fflUSt N a hicW)t unusual keyboard -

1
Jo,stkk-lke CUrlOf' keys' Is machine 1ransla11on Hable products w11h a read) ' 

MatsnWla's description . The ma,or one~ as the 1hrce.<fay mar l.cl 
Mitsubishi, the electronics slant that we al tend to Oftrtook, has conference organised by the Natu· Ttek ·Tack costs£1SOand runs on 

come In wttlt a full an-a, of peripheral dewk:a lndudin, 1 RAM rat Languages Transla tion Specia l- Apple. Smus and IBM mteros 
opanlion bNrd , a Kanjl ROM, asmal robotandotMtitttns. TIM CPU 151 Group of the Bn11sh Computer Vemon s for Fr ench, German and 
ftseff has 32K RAM wfdch lfffflS mundant: by comparison. Socic1,-. Dckgatcsfromaroundthe Spanish arc a\atlablc. and for the 

Totltiba dtddff to come hi bis or not at al witt. its Pnopia ran,t, v.o rld spoke on r«cnt dc, ·clop- c~por t marl..cl Longmans has 

andlmbutnotleastisGtntral,wfMc h offtrsttMPXR - aCPUbuittinto :e:Sn~~~:,.:! ' ~f :,:;°!c
1
:,:;~ 1houghtfull) produced an English 

t1M monftor/recffl'ff TV tut uses on·bolrd tledronics for ,.,..... ..._ __________ pa_,_k_•&_•_.,_._,_11_· -------< 
playln1 but wlllch requlm )Oii io buy a kayt,oard as an edn . 

Tllepalnt,yoowitlhaffnoticedby- ,il --.i,at tacualue 
MSX sounds like a recipe for lnnuffltfable micro m.ktn to dtum ovt 
lnnuffllflbte ldenlical lllic:ros, wkat Is actuall)' "-"" Is lloal tlley 
.,. aN PIYi"I to their strenaths. TIM result so far Is I Yariety of 

functionalty-.palibte -----M -Id bi lloal SOIMbody will ,_ the pot by -blttlnl those 
specl.aNties under one label.To do so woukf bump up tht price for sure , 
but M-,ld .,..,. youlllltroubteof buyinca ... micro Offl)'limeyoo 
want todo- nc141nillcantly dillennt. The purposeof MSX, after 
al, was supposed to N to fflCOUra;C• standardisation so tut software 
driven functions -,Id bi inllf<ilancHbte ...._,, macki-. 

$4aylunod *lloecontl nulns M5X sto,y. Who knowswkere h il...., 
noxt?NMtumsoultolead lnaoywotun11totlllUS,M-ldbl l'INW•of 
flN Worlds Instead of l'IN Day of 1111 Triffid,. 

Orie launches 
Berlitz rival 
Tanso f1 has become the first sofl· 
ware pubh.shcr lo tran.slatc Or M1l.t 
Gruncberg ·s 1n00\-al 1\'e langu:1gc 
classes on to micro 1apcs. 

Dr Gruncb urg·s J)S)'Chologteal 
approach to foreign language 1u1· 
lion has been taken up by softv.'arc 
spcaahs ts for various machines. 
bu1 On e users arc gomg 10 ha\'C 1he 
firstloo k a111. Ca lled Maste rd ass.11 
1s available from Tan.soft in French, 

German, Spanish and lcahan a t 
(12.95t'ath 

The Gruncbc rg app roach. 
clai med to br,ng)ou 1oa basttlc, •cl 
of compc1cncc wnhm 10 10 12 
houD, rchcs on mncmonlC'S thal 
rcla1c 1hc sound of a foreign v.ord to 
an image prondcd 1n English . 
Gruncbcrg's 1«hn1quc has 1hc 
endo1Xmen1 or ~uch a !iotasoncd 
tra\tllcr as 1hc Thom~n I lohda) 
organisation bul he , more modest· 
ly. calls himself a Jh)Chok,gls1 
ra1her than a hngu 1~1 and claims to 
ha,e no more 1hanasma11cn ngofa 
rou plc of foreign languages 

__ j 



Chip shortage looms 
l)'IJffldGunt 
Sc\cral UK mtero malcrs stand 10 
ha\·c their gro•t h st unted th1i )Car 
by a chip shortage 1ha1 they can do 
\Cry hulc abou1. 

lr)ou"' ant 10 buy1hc1rgoods)·ou 
ma) find that )·ou' II ha\·c 1o"'ai 1. 1f 
)'OU already hl\C a S)'SICffl II could 
be that they •·on·1 be com1n1 up 
with add-ons or upgrades as quick ly 
as they might. Tius is the pncc of 
dependence on US alld Japanese 
supphcrs II is a form of colomal· 
ism. and far from doing anything 
about 11 thc Go\crnmcn t 1s looki ng 
a t the possib1htyof selling the U K's 
on ly bull producer of standa rd 
chips - to a US corpon, 11on 

lnmos.sctupbytheGo\crnmcnt 
in 1978, has 50 far cost British 
t:txpa)·ers more than £ 100 milhon 
It has reached the stage \\here 11 
cou ld become not only an 1mpor· 
tant supplier of ,·anous t)l)CS of 
semiconduc tors but also the source 
ofa ncwst)lcof computcr But 1115 

still shorl of money and this has 
bee n enough 10 auract the interest 
of AT&T, the US tcleco mmumca-
1.onsg1an1 

lnmos alrcad) i upphcs Bnt 1sh 
micro makers. Y11th Orte be ing a 
notable example. But in the ihor1 
term n ca11 ·1 compe nsate for - hat 

-- -

has become a worldwide shor1agc 
of scmtc0ndoc1ors 

Ultima tely. 1h1s could 1hreatcn 
the ,cry custencc of some UK 
m,cro ma kcrs - n has already cost 
them sales. p.uticular ly 1n the 
Ylccks before Chris tmas. and 1t ca ts 
into 1hc1r profi tabtht) ' by pla)ing 
ha, ·oc-11 h pri«s 

Smcla1r suffered , 1s1bly bcfo , c 
Chns1mas - dcmand for the Spee· 
1rum surged. - ·11h Aco rn unable 10 
produce many Electron s. but ha,· 
ing placed Its componcn l orders on 
1he s1rength of es1,matcs made 
during1hesummc:rS1ncla1 rcouldn't 
find any ad hoe supphcs to push up 
1uproductt0nfurther. Oragonwas 
in a similar pos111on 

For che business mlCTo ma t.en 
1he problem IS less seasona l but 
more spccefic. Tbc populanty of 
certa in types of chip puts grea t 
pressure on the semlC'Oflductor 
producers. most of -horn ha,c 
been going thrOUJ.h rc-la11,cly hard 
tunes 1n !he last 1-·o )'Cars -
National Sc nuconductor. rorcxam· 
p~. recorded a k>ssforthc firsl time 
in 11s history in 1982. 

Intel . supplier of the chip that 
drwcs the IB M PC and so man) ' 
clones. 1llus1ratcs 1hc probk ms tha t 
could lie ahead for UK customers 

II 1s 12 percent owned b) IBM : US 
analysts say I hat 11 1s ase,·en·handcd 
as1tcan bC' m 1ts allocation of chips. 
but the compan) 11.sclf adm1ts that 
,.hen lean tuncsh111he 1ndustry 1t 1s 
the btggcrcompa ntCS• h,ch arc best 
placed to -c a thcr them . It seems 
unli kely tha t IBM _, II C'\'C'r be 
scnou~y ihon of 808& 

The ~ 186 looks sc:110 follo- the 
8088 m populanty and 11 may cause 
ln1cl 1oca1 further into the m1lhons 
available to 1t th roug.h I B~n 1al1ng 
a s1a l c. to dc, ·ek>p the fac1h11cs 10 
produce the ch1p1n surfiacn1 quan· 
hllCS 

It ,s against this background that 
AT&T has made 11.s mo, ·e on 
lnmos II is understood 10 ha,e 
offe red £45 mdhon for the 75 pc:r 
cent of t he company I hat 11 cu rren1 I y 
held by the Bn11sh Tcchnolo&Y 
Group( BTG) . In thJScasc 1he BTG 
1s a kind of trust« ror the Bnt1\h 
pubhc; 1al1ng 11s rolescnomly it has 
comm1sst0ned US C'Oflsullants to 
ad, ,se 11 on the va lue of the 
company. and the ad,·,cc 1s that the 
OTG shouldn't sell for less than 
£200 m1lhon. Britain' s o•n GEC. 
opportunist and cash nch. ,a lucs 
lnmos at ra1hcr less 1han (.&5 
m1lhon 

But the Go,cmmc:nt's apparent 

1nchna1K>n 10 sell lnmos for , -cry 
much less than its worth 1s beside 
thcpo1 nt. lntheintcrcs1sof1hc UK 
mtCro 1ndus1ry. and hence of U K 
mtt'l'o users. 11 should ensure that 
lnmos remains in UK hands 

II ihould also tady up a numbe r of 
anomalies. particula r ly the present 
d1stnbu1.on or lnmos' manufact ur· 
1ng ac1n•111cs. v.htch cause s the 
company tobc a b1gcremplo)er 1n 
the US (a t 11.s Color11do Spnnp 
plant) than 11 is an the UK 

To fun he r help the U K manu(ac· 
lurcrs it should exert some pressure 
on the EEC 10 sec 1ha1 the current 
1anf( structure. v.h1ch pcnahse5 
firms that impo rt components as 
opposed 10 finished fort 1gn·bu1h 
mKTos. 11 altered in !he k>t'3l 
manufacturers' fa,ou r 

Finally . 11 could K"C 10 11 1ha1 
O\'el'SC"3S computer suppliers arcn·, 
g.ncn the ludosofa Roya l Warran! 
,.., here a UK candidate m1Jht be 
found 

1l us may sound hke uling a lo1 
ofanapparentlymenGo,c rnmcn t 
So1t 1$,but ,1should be tackled. Nor 
is it a dnf110-ards hule Englander 
1sola11on- 1t 's Slm~y looking art er 
number one. • h1ch lhe US and 
Ja~n ha, ·c nnua ll) adop1cd as a 
mo110 . 

• • SOFTWARE The new releases 

I 

Games 
eo-odoft ; No slur is m1ended on 

1hc famousengu.ce r ,n Alhgata's 
(0742 75SOOS) latest offcnng 
K,lk:r Wan 1lk: poi nt 1s 10 find a 
dozen light bulbs m a IUlrl. 
ca,·ern . Alhgata prom,.scs ·,m­
agma1,,c ~und effects' Star· 
cade (051-487 0808) has adaJ>1cd 
Sa,11gc Pond for the Commodore 
64: a BBC ,crst0n Ii due 1n 
Ma rch Thc,;c and the eustmg 
Atan ,c:rs1on _, II sell for £8 9S 

$f,,tc:tnlM: For the 48K. Melbourne 
House (Ol-9-'0606-I) has released 
Oas.sac Ad,uturc. Ylhtch dates 
from the 19'70$ -hen its Fortra n 
code nttded 200K. Its space 
demands arc more modes! now , 
as is its pnct - (6.9 5. Cast:s 
Computer S1mulatt0ns (01-858 
076J)hasaddcd1-owargamcs10 
us range - War 70 goes back to 
Napo lconte days. and Pacifte 
War 1s set around Guadalcanal 
Both of them cost £6. 

.,,.._ : From Drago n Dungeon 
(As hbour ne 42529)comcs Klartz 
and the Dark Forces for 1he 
Dragon 32. II tS dcscnbed as a 
mu lt1-a<kcntur e. '" a collccuon 
of 1ntcrlockmg par1s )OU can 
cn 1ero r cx1ta1 ,.,J L ltcosts£9.95 . 

MariYCS: Actl\'1S10n's(0628 n448) 
latest offen n~ . each cosung, 
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£29.95. a rc Fros1b11c for the 
1gk»bu1ldmg e nthus iast a nd 
Space Shuttle for inte rste llar 
o,er dn,·crs. 

Education 
s,«trwa : With doggcdl) ' cheerfu l 

111IC$ hl.c French ,s Fun and 
Gcrman is Fun can CDS Micro 
Systems (0302 7.a.&129) pos.s1bly 
fail'> Find ou1 for )'Ourself for 
£.5.95 each. ,r -ha t you need is 
som e thing to brush up with or to 
gl\c )'OU a uan w11h the language 
before )'OU go on hohda y Camel 
Micros (03057 70092) h3..!i lau n­
ched 3·0 Spell . -hteh also has a 
foreign ckmcnt 1n tha1 )Ou c.tn 
set up lm.s of foreign -ords using 
its persptt11,c graphics and 
mac hine code rouunes . Tom 
Shipma n (Supphes) lun got the 
message abou t 11s cn ss packa g· 
1ng (Ou,t. Issue 48) - its Map 
Reading program IS much more 
restrained Tbcpncc 1s£7 .9S 

Business 
A,ricot: Pcachtrce's Pas,;-al 

Accounung Systcm (PPAS) is 
now ava ,labk to users of ACTs 
ra,'Ounte micro . PPAS has rh-e 
modules - sales . purchase and 
general ledgers plus stod . record, 
mg and s.ilcs m,·oecmg - -h,ch 

C()jt (190 eac h. The soft•are 
a lrcad) runs on the Sinus. DEC 
Rainbow 100, and IBM PC. 
Peachtrcc ,son 0628 32711 

Al,k : T'hcPracticalcl l sprcadshect 
will run on the Apple II+ and 
Apple ll c if )'OU buy the soft•;uc 
from MKTO Market ing Sof tv..are 
(()173 462711) ll<,odes beong 
adapted for lhc Apple S)'Slcms 
1he nc• ' ,el'SIOn has 15 adch11onal 
fcalurcs It costs£69.95. 

Uolx: Logocal S«p' s (078') 8-12082) 
CFACC mtcgratrd accounts 
program . _h,ch prcuousl) ran 
ulldcr C P M. MSDOS and 1hc1r 
dcnvall\cs no- fits m10 a Una.x 
en, '1ronmcn1 as-ell 

IBM PC: ThC' Sales Edge is a US 
pachgc dcs1lf1Cd , as 11.s name 
sugges ts. 10 gwe )'OU and your 
function;mcs a beuc r chance in 
bUSU'IC'SS than )OUr compe 111K>n 
- unless your compc111t0n also 
possess,cs the Sa les Edge . 
Allegedly produced after ten 
)Carsorrcsca rch 11sbas1Ca1m,s10 
tum to ad, antage your good 
p()lntsand topapcrO\er the rcs1. 
1urnang )OU m10 an 1rrC'Slsl1blc 
salcspcn.on or cxccutnc . Pnccd 
at £2.&9. 111s now na1lablc 1n lhc 
UK from Markc11ngSor1warcon 
01.731 3083 

~ ; For 1he II X·20 m 1he hands 

ofanc ng,nccr Kum a has released 
1hc 171h clement mus Ocskmas · 
1er scne.s . The program 1s ~td to 
be suffK'K'nll) pov.crful to be 
~ m stnous prOJ«I anal)"SIS 
v.orl. m,olvmg the use of Ptrt 
(Program Evaluatt0n and Rc­
\tcw Tcchmquc) and CPM (Cn· 
ttcal Path Method) Oc\~mastcr 
17 costs £.57. Kuma 1s on 07357 
4335. 

..,.....,._1a1.,..11oo_ ---r-­,-, . 



Musical micros in key 
IIJT...,Socb 
Muste and mtCr<h :u c mcrg,n1 r'"t 
and 1t \ho uldn' 1 he long befo re 
)OU.II all be at>lc 10 ,om m 

The <k,1cc 1ha1 , .. malmg 1hc 
d1frercncc 1) ca lled 1hc: Musteal 
ln.!ilrum ('nt 01g11al Int erface 
(~UDI) . and at lhc mu,te 1nduSII) 's 
annual trade \ho"' held rc«ntl) ,n 
FranUurl ,ou could hard!) MO\C' 
for 11 

MIDI 1s a JI 25K baud \C;'nal 
con ncctKHl that cam e\ d1g11:1II) 
cnctMkd mforma11on lO tell m,tru· 
mcn1s.,..h1Chno1~1opla) .ho .... loud 
lhc) ,hou ld be. "'h en 10 -.ound 1hc 
not« a nd for ho"' long. and .... h,ch 
·, 'Ola:' 10 u~ 11 can comrol 16 
clcctron1c musical ln\trumcnh at 
On« 

It 1, r:.p,dl) bcmg adopccd as a 
sianda rd b) 1hc makers of clttero­
ntC m.,1,urncnh At Frnnlfurl, 
a lm()';I c,e r ) S)nthcns,zc r manu· 
facturc r .,..a, ,~1ng m,trurncn b 
""llh 1hcMIDI 0 1, '°' I.eh .and on 
~me ,1and, compute~ oul num · 
bercd ms1rumen1s 

The moo;.t J)O\loCrful dcmonstra· 
uon of'Ahat MIDI can ach 1c,c \l,aJ 

on the Yamaha ,1;,.nd .... here 1hc 
company\ CX5 co mpu1er wascon­
lroU,ng. .& group o( eight d1(fcren1 
,yn1he)tlC". eac h pla,mg a ~pa­
r:ue par1 

l'hc CX5 1) an MSX computer 
v.11h a d,rfc rencc. A sk>11n its ba,;c 
can ~d a module ron tmnmg 1hc 
ckct ronK",oieingcircu11,ofYama· 
ha's £900 DX9 :i.)nlhcMzer. mtro· 
duccd last )Car to a rapt urou, 
"-Clcomc: Crom musician, 

The CX5 module:. m addmo n 10 
houMng the DX9 c,rcuu,. ac1-. as a 

.. _, .. .__ .... _ 
ot1s.lko-- MIDI -... ... 

MID I m1erracc: for conu olhng 
OlhcfS)OlhcSJzer;;. A ~ug-1n p&ano­
typc l.e)t,oard con1roh c11hcr 1hc­
bu1l1-1n \)n thc:<-1,cror olhcr 1n,1ru· 
mcnts rontK"ctcd 10 lhc moJulc ,,a 
thc\ H DI lml. 

Onc ucm of CX5 ..oftl'.arc dc­
mon,1rated at I r.inHur1 alk)," a 
musician to u~ oon,cn 11ona l 
mu,IC31 nota1ton to comJ)QSC an 
eight-pan melod) las11ng a round 
eight minutes. Th1slullCc;mthcnbc 
pla)ed bae:l. 1hrough instruments 
u-.1ng the MIDI hnl. and C:"..tn be 
printed 3) a ron,cn 1,onal mu ... 1Cal 
,ro,c 

When 11 arr1,e\ tOl'.3rd, 1hc: end 

of the 1,,car the ex, ,, upectcd 10 
C0\1 around £.550 for the compulcr, 
\)'nthc ... 1zer moduk and e~tcnsion 
l.c)boo rd 

Out \OU v.on't ha,c 10 "-ill! that 
long to coo u ol a ,,n1hc,1;rer .... ,1h 
)OUT m1Cro. Sc,cral companies are 
ck,dopt ng \ 110 1 m1crfacc,and the 
..ort .... ,u c .... hic-h .... 111 alk>v. popular 
micros 10 conduct a group of 
clcc1ronte ms1rurnen1, 

For c~amplc. MIDI mtcrf;.cC", 
ror the Spccuum. Commodore ~ 
and Apple II romputcr.. .,;1th 
German prtee, around ex, ..... ere 
dcmonma1ed a1 Franl.fun b\ Jcl· 
lmghau ~ \lu ~ac S\\tcm\ of Dor t· 

mund Softv.arc for 1hc: Spcctru m 
1ndu<k\ a £:?O~que:nccr"-htch l'.111 
;;1orc a , 1r1ng of 9,000 note.,_ and a 
(SO composer program "hich v.111 
contr ol C'1ght d1frc.~ren1 1n\lrumcnh 
\ 1multancou'-I) 

Al lea.,, l"-O Un11,h compa nic, 
a rC'alsode,elop1ng MID l hard .... uc 
and sof1 .... arc Electro nic Re\Carch 
hope, 10 produce a hardl'. arc mod· 
ule'.\Ultahk formo,,1 popularmlCTO\ 
by1hc ,umme r Tbopr OJ«1cdpncc 
I ) around £1:fi(); \Ohl'.Jrc package, 
.... ,11 (:(Xt around il4i 

And a group of mcmbcf'\ of the 
h1gh·IO cluh. Men'-1. ha\ dc­
,clopcd an m1crfacc and '<lhv.a rc 
for the -l~K Sp«1rum "-hK'.h 11 1\ 

~ll mg J;)a £JN p.Kl.age 
Mll) I soft"a rconsho .... at Franl..­

furl included se,c ral ·mull11rael. 
d 1g.i1al recorders' .... hK'h allo .... a 
mu>1e:1an 10 ..iorc a tune m a 
computer'\ memo') directl) from 
the ')n1hc~1zer l.e,hoard l larmo­
Al)I ng sections can he added l.t1C'r on 
other digual ·1r.1e:l.,' 

[EIR] I ]P'.H;E;R;A;CSJ Thenew ~leases 

P'riltttra: 'IE C. bts1 knov.n for 1b 
le11e:r qual11, Sp1nv.n1er. 1-.bran­
ch1ng out mto 1he v.orld of dot 
malrnt pnnlers Its P2 (@ col­
umn) and PJ (136 column) prm· 
ters offer three printing modes, 
ISOcps for data pro«M,ng. ~ 
for draft quality a nd 30c:ps for 
·near lette r quality' Soft .... arc 
selectable spaon,: (including 
propo r1t0nal spacing) and a 
choicc of mtcrfatts arc 'iiOmc of 
the featu re> 1n 1he ~ug.gc\lcd 
se lhng pr~of around £700and 
£8(K) Funhcr detail~ from NEC 
onOl ·3886100 . Cheaper .qu1e1cr 
and fa\lcr 1han 1he NEC ,s 1hc 
Stcmc ns PT l'i81 ml. Jet pnnicr It 
gl\C\nca r ·lcttcr qu aht)al I~ 
and a ,crsion configurC"d 10 print 
a ll the IB\1 PC i raph ic charx­
te rs 1s a,a 1lable from Rl\a Ter· 
m1nals at £.595 (04862 71001) 

$pNdl l)'fflltnk: If )OU tire of the 
dulttt IOtK"'.\Of Kenne th Kendall 
,ouean nov. 1um ,our Bcch1n10 
a , .... cct 1alk1ng mJe:h1tK" "-llh 

S l'. CCI Taller from Cheetah 
MarkC'IIRJ (01-278 695-l) Al 
£2,& 95 11 come, a, a chip that 
plug-.1n10 lhe \pccch\OC l.ct m thc 
BOC and u..e, ,m alk>phone 
!'1)\tCm "-hteh Chce13h claim, 
gl\C:\ )Ou ·101all) unlimited , ·oca· 
bular)· 

Upt ,_ : Dat3pcn (Ol.li6 77()..&AA) 
ha, prod Ottd a \ChlOn of 1h 
hl!hlpcn 10 "-Ork "-1lh the C'om· 
modore ~ Pnttd at £25. 11 
comc .. .... 11h an 1ntroducton prog­
ram th:tt\hov.,)ou ho" 10 mo,c 
and pla«: ~nlc", and 11110 ochcr 

progr.,ms called Colour·D fJ"­
and lli i h-Re) Ora .... 

Colour Moftitor. You can gel colou r 
mon110f".\ for under £200 hu1 
k>111 ~t u,uall) mea n, 1o ..... ,c • 
..olu1ion No" Zcm1h's LVM· 
133rost.st39S(+ VAT).d1'f)IJ)!'I 
80 + 2."i hne 1c,1 '!Cree:ns and MO 
+ .&80 h1gh·ft'\ graph ~. ha, a 
b.'.lnd" 1d1hof 20M I lz and u~ an 
RGB mpu1 l)c1a1I) on (),&"i2-
29451 

Cet.Ntte ~ Oam~h 1ho\c 
loadin g blues .... ,th Dell &. 
lt ov.cll\, 3179CX hca,) dul) 
casSC"llt' recorde r 09 ~ bu)S 
)OU a machmc 1ha1 1s not onl) 

Z....- ~-u.. .,,.,.., 
dc,1gned to take a hcavy pound· 
mg(1dcalforschool,.~," B& 11) 
hut " a lso configured 10 v.ork 
.... ,,h the one·, motor control. 
and 1hc Spectrum h \ a, a1lablc 
through L \ I deale r.. or D & I I's 
O"-n dealer) 

IIONt AIM: male ,our m1CT0 use ful 
1111th C)bcr Rot,o11C'\' JIO robot 
a rm Thconl) language 11 undc r· 
)lands IS RoboFouh. an c:cten· 
\aQf'I or For1h Out tall 10 11 ntCCh 
and 11 will ro1a1c and ptek 1hmgs 
up . Ring 0223-210675 for pnct 
and fur1hcrdc ta1ls 
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Mayking Records. a successful record pressing and 
1Wd10·lape duplica1,ng operation based in Por1obello Road 
W 11, require a Sales person to spearhead our move into 
compu1er cassette duplicaUon, by acquinng new accounls 
and ·selling' our duplication facility. 
For a demanding and rewarding posi tion in an exoting 
market thal combines creative ingenuity with business 
acumen; the applicant should be highly seff-motivated , 
computer games micro-processor enthusiasl. (or be so by 
lhe>r interview!) with an ability 10 work hard. Ideally aged 
21 ·28, you should have some sell1ng,re1ai1 expenence and 
enioy lhe prospect ol working as part of a young produciion 
team opera ling ,n the reco<d,games market. Good salary for 
the nghl person. Telephone or write 10 Brian Bonnar NOWI 

Maytlng Records (011727-2614 
57 Portobello Road, London W11 3DB 

JLC DATA DUPLICATION 
CASSETTES - DISCS - EPROMS 
* 7 YEARS' DATA EXPERIENCE * * HIGH LEVEL OF SECURITY * * NORMALL Y NO MA STERING FEE * * NORMALLY 7-10 DAY TURNAROUND * * 24 HOUR TURNA ROUND SUPERFA ST 

SERVI CE IF REQUIRED * 
Cassella Duplication - for most micros. 
Disc Duplication - 35, 40 , 80 Jrack SIS, D S, SID, 
DID. 

! firg;a Dv".fr:\:Jion - most types. 

Blank Casseltes, Discs , Eproms - bulk sa les only. 
Blank Labels - mos t colours - bulk sales only. 
Labels in sheets or rolls . 

* NEW SERVICE * 
Letter-heads and forms in rolls or fanfold for 
computer pri nting . 

Teleph one : (0226) ano1 24 hour s 
7 days a week 

Enquiries and accoun ts to: 
JLC DATA, 49 CASTLE STREET, BARNSLEY, 

SOUTH YORKSHIRE S70 1 NT 
Jn the interests of secvnry. callers w,thoc.Jt appo,ntments or proof 

of company status w,H nol be seen. 

PCN FE8RUARV 251984 

------~ ------ --- - -

Partmount Software, 67 Bishopton Line, Stockton, 
Cleveland , TS18 1PU. (En gland ! 

Chocabloc £6.50 0 
Outback £5.50 0 
Coontdown £5.50 0 
Jogger £5.50 0 
Castle of Doom £6.50 0 
Megawarz £7.50 0 

Name .............. . .................. . 
Address ................................ . 

I enclose cash/cheque/ P.0. for ( ............... . . 
OverM., Ofdef'I add CO 50 per item 



NEWBRAIN and SANYO 
Buy from the Specia lists 

NEWBRAIN COMPUTER ON SPECIAL OFFER 
EXPANDED NEWBRAIN SYSTEMS 

Ple1see1lltorprlces 
"TheNewBr•ln OIHect«l .. b'f John Br1g1 £8.50 + 50p P&P 

(UK) 
Progr am tape£9 .95. Book and t1pet 18.45(Po 1t tree In UK) 
UGettlngmorefromyourNew8r•ln "byAnd rew Pepperand 

MlchelleCla rkt7 .SOlncP&P (UK) 
Sottwa,e Techntcal Manual t30 + t2 P& P (UK). Molt C1blHnow 

M'lSlock 

New Brai n Sof twar e 
PfffNwrtt. phoMtortuHlf1t1ol l'#WBrMnlvtdw-,•' .o ttw•,.•lc . 

Prlnto, o ~, ,!JJ!.f:tt,~.~~,P80 """· S..,o.tt., to. 
Fronlc~~f A.llo,hl ltbulout"leWFT·5001 from KOC 

R~det SanyoOA 101 £39 + £585VAT Moniton :Sln)ooandTec:o 

Newl Sanyo MSC 550 555 compulm [] 
128/256K Ram, 
16 bit (8088) MS·DDS, 
wilh a lol of bundled sottware 
- from £699 + VAT. -= '!. 
Ring us for more details. Al! 

MAIL ORDER - Free delivery UK fo, Ofdets over £5 Callers by 
P,tOf appointment onty. please nng us on Stevenage (0438) 

812439 
(ACCESS welcome) or send cheque,PO Acceaa number to: 

ANGELA ENTERPRISES Ott 
~.tnnitl11\~~·t.1:1:~::.~~~:·(c:tr."12,39 !::! ~ 

TOP 
SAVINGS 

,tll NTI.JIS •xvAT INCYAT 
11:0THtaKI IS ''"' 40t-" - ... lUO 
IHl:tTmilD taoo ..... 
ta:TIOAJtD tU.00 ...., 
""""wor :JllOO .. , . 
"'°"lXIOt"T ...... ffl>O 
"'°"l"XDT ..... ffllt 
DIONMXl«rT ,,... 

'"" DtONrllOCf'T ..... ...... 
l"XIOTUCrott .... ..... 
JUKJflOO ..... ..,. 
~TAU.TNT to t•oo ... 
O<!NlCltO<Jffl:OOAP t .... "'" 00 NICltOUl<tOZA ... ,,,.,. 
""NICltOUl<tm .,... ..... 
"" NICltOU1<t .... . .. ... ... 
stllOIKAQl'IOOA ,,.. .. .. , ... 
SHD<WACNO t!SOO ,Ot.JI 

STAJ:CCNOO IOX , ... ... 
COMN1T1,i1 
00 Ml4000Ul4 19Ut n•• OOMMOOOU 1541 DtS1 tout t•• 
OOJOIC>DCHtl:CZNCASIETT't .. t ., . 
lftn'ACEk PAJtEL ... ... 
AP'ltCOT:J'D• MOH '"'" WIUI 

SANTO- "'" ., .. 
t:PIONOllO , .... tl40 .. 

MAYFAIR MICROS 
362 YORK ROAD , LONDON SWl8 ISP 

01-870 3255 

/i]/5]$} 
DISCOUNT SOFTWARE SUPPLIES 

AMAZING SOFTWARE BARGAINS BY MAIL 
TELEPHONE ORDERS WELCOME 100s OF TITLES AVAILABLE - .. 1 MAAICMINER $WPROJ(CTSC'6 95 

2 HUNCHBACK OCEANC6 20 
3 RE\f.NGEOfMUTANlCAMELS 

..., .. 
t 
2 
3 • s 

llAMASOfl [6 so 
AAIROGC'6 SO 
AAIROOC'6 SO 

ll.AMASOfl £6 00 
WARRIOR OUICKSfLVAC'6 75 
POYftA OUICKSILVA£8 25 

ALL PRICESINCl.OOE POSTAGE• PACKWG S£NOQtEOUEIPOSTALOAOEftS TO 

OSS DISCOUNT SOFTWARE SUPPLIES 
8 PORTIAND ROAD, LONDON Wt 14LA 

ACCESS VISA WELCOME 

7 Skardon Place. North Hill , Plymoulh PL4 SHA 
lelephone 0752 660415 

EDUCATIONAL PROGRAMS 
FOR DRAGON 32 

SUMS UP 1 forthe5·12agegroup . 
Select addition. subtraction or multiplication tables . 
Select difficulty and time limit I hen compete against 
the clock to score 20 before you run out of time. 
Uses hi·res graphics and 24K of memory. 

SUMS UP2 Forage9upwards. 
Similar to Sums Up t butletsyouadd,subtracl, 
multiplyordivide fractions. Shows you how to work out 
the answer when you make a mistake. 
Uses hi-res graphics and 22K of memory . 

Please send me: 
SUMS UPI 
SUMSUP2 
I enclosecheque1PO for C 

FREEP&PC7.95 B 
FREEP&PC7.95 

NAME ..................................................................... . 
ADDRESS .............................................••.................. 

..................... ... oei.Ufii:~Sftleot.if:''' ' .................. . 

P( '' FEBRUARY 2.~ I~ 



These charts are compiled from both indep endent and ,, 
muttip le sources across the nation . They reflec:t what' s 

e r ~ 
happeni ng in high streets from Jan uary 25 to February 9. 
The games chart is updated every othe r week . 

Neithe r mail orde r nor deposi t -on ly orders are included 
in these list ings . The prices quoted are for the no-frills 
mode ls and include VAT. Info rmation for the top-se lling 
micros is cull ed from retaile rs and dealers throug hout the 

Hardware Top Te n upt o £1 ,00 0 

country and is updated every two weeks . 
PCN Chart s are compiled e,cclusively for us by AAMIC . 

lW LW IIAIIIIFACTIJRER PRIC( DISTRIBUTOR Top Ten over £1,000 
•1 (1) $11"WW':trUm £99 (SI) 

lW LW IWIUFACTIJRER PRICE DISTRIBUTOR 
... 2 121 CBM 64 (229 ICBMI 

111 IBMPC (2,390 (IBM) 
. 3 151 Vic20 ( 140 ICBMI • 1 

•• 191 Dragon 32 (175 IDDI 
.. 2 121 ACT Sirius (2 ,525 IACT) 

• 3 191 DEC Rainbow (2,359 IDECI 
'f 5 131 ZX81 (40 151) 

151 IAnnlelll (2 ,780 IAP) 
'f 6 14) BBC B C399 IAC) .4 

'f 5 13) ACT Aoricot (1760 IACTI 
... 1 171 Oric 1 (99 IORI 

• 6 1-1 ICLPC (2 ,065 UCL) 
'f8 161 At ari600XL (150 IATI 

1-l Kavpro 10 (2,595 ICKC) u 1181 Electron ( 199 IACI • 1 
1-1 Wana Professional (3,076 (WANG) 

•1 0 1131 Annlelle (750 IAPI • 8 
. 9 1-1 NCR Decision Mate (1 ,984 INCRI 

~'I -- • 1c 1101 Eoson OX10 (1 ,995 IEPI 
~ ~ 

~ .. 

tfi'tt~. ~ ~. Distributors : AC Acorn ACT ACT Sir1USAPApple AT Alari BW 

~~-
Brainwave CKC CKC Computers CO Commodore Dragon Data 
DEC 01g1tal Equipment EP Epson tCL ICL IBM IBM NCR NCR 

~'\ ' ;::._ ... ~ .. MD M,dlectron OR One SI Sinclair Wang Wang. 
Machines: SP S,nclair Spectrum AC Acorn BBC 64 Commodore 

~ .J~ 64 V20 Commodore Vic 2081 S1ncla1r ZX81 OR Dragon OR One 

1•-111:. •::.•~ .. .!:::! miillilii AT Atari 

~· -~ ~ .... ~;;;.;,.;· AAA AA AAAAAAAAA--mwmwv.....w:rn 

Games Top Thirty 
GAMETinE PUBLISHER MACHINE COMPATIBLE PRICE 

SP AC 14 V20 11 DR OR AT OTlfERS 
• 1 17) Hunchback Ocean * * * (6.9C 
'f 2 11) Manic Miner SW Proiects Buabvte * * C7.9! 
'f 3 121 At icAttic Ultimate * (5 .Sj 
.4 181 Ston kers lmaaine * (5 .Sj 

• 5 (- 1 Space Shuttle Microdeal * * * * * CB.04 
.. 6 161 Death Chase Micromeaa * [6.9! 
'f 7 (4 1 Cheauered Flaa Psion * [6.9! 

• 8 191 Fliahl Psion * C7.9! 
'f 9 151 3DAntAttack Ouicksilva * (6.9 ! 

i • 10( 13) M rWimn.Y Ocean * (5.91 
'f 11 (31 Alchemist lmaaine * (5 .~ 

• 121231 Fiahter Pilot Oiaital * C7.9 
'f 13( 121 Lunar Jetman Ultimate * (5 .~ 

• 141151 Horace Goes Skiina Psion ,Melbourne * * (6.9 
'f 151 111 Arcadia lmaaaine * * * (5.~ 

• 161251 Rev Of Mullnl Camels Llamasoft * CS.9 
• 171301 Draa runner Cablesoft * (6.04 
'f 181101 Je t Pac Ultimate * * [5.~ 

• 191281 Birds & The Bees Bunhvte * (5.9 ! 
• 201-1 Wizard & Princess Melbourne * (6.9! 
• 2 1 271 IPvramid Fantasv * (5,Sj 

• 221 - 1 Pool CDS * CS.9! 
• 23126) Kick Offl Bubblebus * * [6 .~ 
'f 24 118) Kona Ocean * [5 .91 
'f 251161 Valhalla Lea end 14.9! 
'f 2611 4 1 Harrier Attack Martech,Ourell * * CS.9! 
'f 271211 Hunarv Horace Poison ,Melbourne * * * (5 .9! 
• 281-1 Twin Kinadom Vallev Bua·Bvte * * (5 .9! 
• 29 -) Snooker Visions * * * * (8 .9 
'f 30(171 Hower Bover Llama soft * (7,5( 

POi F(BR UAR't 2$ 1984 



ATTENTION 
APPLE 

OWNERS 
Due to bulk buying we are able to offer 
you the File-Fax Data Base program at 
the amazing price of £57.50 (inc 
VAT + Carriage UK Only) . 

Also BASF 5%" Floppy Discs (S S/SD) 
at £16.10 per Box of 10 (inc 
VAT +Ca rriage UK Only). 

JS B.S. 
Peverel House , The Green 

Hatfield Peverel , Essex CM3 2JG 

£as,ly ussrmb/ed. JUSI s/01 

togrthu and 1ightm /i1tings. ,.._ .. _.....,-'_ ......... .............. _..._... .....,...,.,__, .................. 
S::::.W"-...--...-n,-..o1 
, .... -.- ............ a-,,, 
•--- ••n -.11r-...,y 

De•igned for l he compulcr genius in the home 

,,..,..._..0-,0 ..... ..,.,, ··-1·------..., ...... ~----tlll0~1,..... ....,.. .... ______ ___ 
Oi,,.\.0.,., .... L-. ........... W li,.u" ... a.--....... -~ nt.••··-···f'ICMl9d 

- --- ----
CHEOUEJPOsfORt __ __,PCH3=::--I INQUIRIES T-' 0582 27663 

10 

M.D.R. 

SAVE££s­
CONSULT 

US! 
Whether you're thinking of buying a 
micro , peripherals , or software, for busi ­
ness or pleasure-consult us and we will 
advise you as to making the Right Choice . 

• If you know what you want, we can 
supp ly all hardware, software and 
peripherals at a 

GREAT DISCOUNT 
(10-20%) 

• If we can't help you, we will give you a 

FULL REFUND 

Write to us at: 

MDR 
27 Belleville Road 
London SW11 6QS 

- stating what your purpose or user· 
problem is, or what particular piece of 
Hardware /Software you ' re interested in. 
Please enclose a chequ e or postal order 
made out to MOR for £7.25. 
THERE ARE NO HIDDEN CHARGES RE­
GARDLESS OF THE AMOUNT OF TIMES 
YOU USE OUR CONSULTATION OR 

PURCHASE SERVICE 
We will reply to your letter by phone or in 
writing within 10 days, or you will receive 
a Full Refund . 

MDR 
Cred it F1cllitles Av1i11ble 

POi f'E8R UA RY 2.5198A 



A saucerful secrets 
and how to keep them 
II 1\ nm ~1bk 10 pr01ce1 an) 
program agam'>l a dc1crmmcd m· 
lcr lopcr v.11h a good l..nQ\',ICdge of 
maths, ckc1ron!Q, and a lab full o f 
cqu1pmcn1 

Mauhe"' Plall!i (Routine In· 
qu1rtcs l~oe-'7)"' 111 ha, c 1ocon1c nt 
himself .,..·,1h mal..m& 11 d1rficull 
enough for 11 10 be "'orlh no-one's 
11mc and dfo rl 10 do so. and c,cn 
1htn 1hcrc"' ,II be ·frc:t l.!i '..-hocnjOy 
the m1cllcc1ual challenge orrindmg 
V.J)') around h1!iM:cun l) mca'iurc.•, 

llo-.c,cr. m ThrOr,~ 1/andbooJ. 
Bob Maundcrg1,uarotJpkofcall!i 
"' h,ch d15ablc and re-enable the 
l..c)boord (E6CA and EJ,;04). 8) 
usm11hesc . and ,0 11.1 mg(l.163(hc:it) 
so I hat the program 1salv.a), loaded 
and"3,c-d m the Alf rO mode. Mr 
Plam • ill nial.c the freaks .... o,k 
H~f) hard 

Mr Plam 'ihould be J'AUC. th.u 
1hc \otlc of a secured program v. hich 
hM a bug m II ma) mal.c him hablc 
10 rdund 1hc full purcha."'C price, 
plus the ~IS mcurrcd. t,~ amonc 
v.hocanoot get the program 10 run 
I le "ould be "ell ad\ 1~d to consul! 
a g:ood la")er about lhc 1mphca· 
uom o( !he Sale of Good\ Act and 
the l rade(,, Dc-.cnp11on\ Act 
John Prppkorth 
Wrmbtr, -, l .ondQlt 

SinclairQL'safter 
sales service 
The much pubhc1~d S1nda1r OL 
has am\ed and JS usual ofrc~ a 
prlCC perform.in« ratto unmatc h­
ed b) ns rompcrnor:i. As a \maU 
l:>u~1nc~man. COn\1nccd thal rom­
pu1crs "111 become mor e and more 
rommonpl.icc 1n c,cryda) "or l.· 
mg. I bchc,c Sir Chu~ more than 
an) othe r person has been rcspons1· 
hie for bringing 1hc computer 
"11h1n c,cr,onc'\ financia l reach 

II ma, ar,,car ~nl(''o\.hat chu r· 
11\h. therefore. 10 en11c1~ h1, OC\lo 
offering before a bc::nchtcst The 
OC\lo computer includes four bU\I· 
ne~ M)ft\loiue packages together 
\lo1th built m MIC'rodrncs for ma~ 
sto r age It 1s f:ur 10 presume 1ha1 
1h1s computer is intended for .1.C· 

nous bus1ncM use therefore . llo" 
cb!-s Sir C11\e intend IO ~II lhl\ 
computer? By m:111 order It JU.SI 
\l,Of1'1 do Here for Sir 01\c"s 
bcncfil 1s "hal l:>u~1nc.s..smen "ant 
I Rehab1hl) 
2 C~tdfectl\CRCU 
3 Local area dealership - ""11h 
repair fac1h11c, and mam1enancc 

I'll bet 11 "on't be long before 1hc 
usual horror \IOn('SOf longdel1, Cf) 
delays arc rcla1ed 1hrough )OUr 
pages.1()1ethcr"11h 1eethmg prob­
lems and prcp<hlc rous M>mct1mc· 
ma,be-nc,er rcp•ur umes 

Game~ cn1hus1aw, ma) put up 
"11h 1hc<,,c: problemsl:>ut I can assure 
)OU that businessmen \loOn'I If Sir 
01,e is scnous m his m1cn11ons 10 
hrca l. mto the business marke 1 the 
abo,c pomts ha\·c 10 be remed ied 

I feel \ure tha1 senous users 
"ou ld be prcrared 10 pa) more ror 

PC'\ FLBRUAR't' l~ 19t.U 

Don't carry a LOAD on your shoulders. 
unburd en yourself on PCN"s lett ers page. 

the hard " Jr<" 1r ~prciah~c c.lcalcn 
"e re ,:1\cn 1hc 1nctnh\C to ~II his 
produ~3 - the pncc 1rccr all LS 

more 1han compcllll\C A, 11 1, I 
fear that soh"a rc houscs"•II m 1he 
main JUSI produce more M>ph1sl1· 
c;ucd games and Sir C11,e "Ill ha\c 
m1\Sed 1he marl.e t 
l<\VJlolMrt 
Co1·('11t'} 

Break of service 
costs Atari the set 

ll a\mg rcccnll) rnken 1he plunge 
into chc mlC'ro hobby, I find myS<"lf 
.. 11h a numt"Cr or que,11on\ bcgg1n1 
ansv.cn 

Aflcr a fo11 amount of ron\ldc ra­
ltOn 1nchoos 1nga machine. I sc1tlcd 
on1hc Ata ri-MXI. "hich, nodoubta3 
a rcsuh of the m1rodue11on or the 
nc"' XL ~ncs. \lt3.) mac.le .i,.11lattlc 
at a ,ef) fa,ourabk prtec. I nov. 
find that 11 , .. one or1hc most poorl) 
scnt"d mach1~ m 1crms of a, ·;ul· 
able so(t"arc. apart from thal 
a,allab lc rrom the manufacturer 

\\ h> 1s111ha1~rcwmdcpendcn1 
soh .. Jrc house .. arc "1lling 1oca1er 
for lhe Atan machmc,. and "'hen 
lhe) do. "'hat m,1l.es the proinm't 
so c,:penSI\C~ 

Asfaras l ean 1cll. Arnn Basic 1'ia 
prcny comprchcnsl\c d1altt1, and 

PCN £10 Sur Letter 

machmc rode v.ould seem 10 be:: 
reasonably eas) ' 10 wntc b) an 
e!Cpc:nenccdp rogramauthorfor the 
6502 proccswr 

To m) adm111cdl}' mc,:pcncnccd 
e)c. 11 seems as 1( 11 \hould be as 
caS)'. 1f not more so. townie for the 
A can as 1115 for such other machines 
as the Spectrum. Dragon.One and 
Commodore ... lcc ;done 1hc BBC 
"1th its complex screen d1s.pla) 

commands. so \!oh) the dcarc h or 
malcnal" 

I'm not C\Cn asl.,ng for o riginal 
programs-af ter all, \!oh) should I 
m1~ou1 on the" JO)'i of1hc ll obhtt. 
\ tame M iner and s1m1lar? Surel) 1f 
these can be transla tt"d ror ocher 
machine .. the) can be.-adap1cd for 
m,ne 

The s1andardans"cr. I suppose. 
1s1h.i1l ~hould\ltnlem)O,...n Grea t 
idea.and I 1ntend10,...hcn lamabn 
more u11fu1t \lo 1th che m.teh1nef)· and 
the language. but 1n 1hc'thon term. 
I ha, c a fam il) "h 1ch gcl!i fed up 
"1th me \tiling pla)mg ""h 1hc 
rompucc r ,...h1lc l r)mg 10 learn It 
"ou ld be hcucr 10 ha,c ~1hmg 
ochcr than bias!· 'cm t)pc gam~ 10 
l.ecp them amU3oC:d occa310nall) 

The Alan range is mcx1lyhm11cd 
10.1rcadc'tl)IC same ... anda1 ncarl) 
00 a 11mc, c,:pcn-.1\c The rest or 
1hcmarke1isl1m11cd.ands11lls«ms 
to be , .. ice 1he price or comparable 
M>fl""arc for othe r machines 

Perhaf)'i manufacture.-... authol"' 
or pubhshcrs could g1,c me \Omc 
l.mdofan3"er 
BC 1/ruth 
Old Basford. \'omm:ham 

Wtnmpath1Jtl\1thtl1uprohltm . . w 
l\t·rr gomJ to htlp In JUJt a ft" 
"tds k'r'/1 M p11b/,shm.~ thr fir:it of 
a 11umbtr of arttdN 0,1 program, 
mm( tht Atan Mrun"h,lr. 
""'Ull an a,,s" tr Ed 

Where's best for 
buying a micro? 

Compute r~ m this cou ntf) rcall) 
ha\c 1al.cn on no ... pameular l} 1hc 
cheaper home m1eros In fac1 there 
arc nov. more compuler') pe r head 
m 1h1s counlf) Chan Japan 

A\ a result of 1h1s. and or 1hc 
mc rcasing numbers or pc:oplt 
bu)mg rompu1cn. s~ sclh ng 
the m arc 1ncTcas1ng at an alJrmmg 
race . Thasa ll sounds,er) good. but 
JUSI ho\lo good arc the ~hops 
1hcm~ h es~ 

The amount of e,er)d.l) high 
st reet stores siocl;mg the b-a\lC 
range or home oompu1crs such as 

1he Spec tr um. Vic-20. Drago n and 
BBC mac hines, 1s 1ncrcd1blc 

It is ot,,10us that ma,or s1orcs 
1,11an110 cash 1n on the act. bu1 hov. 
dficicni arc thc11 ~lc<i s1afr Are 
1hcy \p«iall) t rained m computers 
o r 001 .. All too often \tilth 1hc 
mass-produced romputcn 1hc odd 
fc" (or more) ma) happen 10 be 
faulty. Nov.. UC tht"3<' high strecl 
stores staff members as able 10 a,d 
user> 1n their problems? I ra1hcr 
thml.not 

To m) mind )Ou can·c beat 1he 
spec1ahst computer~· I m)"'Clr 
ha) a Spectrum th:u ,...ouldn't SA\ l 

o r LOAO- I tool. II lo m) k>cal 
computer shop. v.hcrc they !lf)Cnl 
halfanhou rchcdmg11formc· for 
no1hmg Therefore I J..nc,... that 11 
v.a\ my cas.se11c rcrordcr at fauh 
and not m) compu ter Can )'OU 

1mag.11lC large h igh s1rec1 stores 
spc:ndm& 30 minutes check ing a 
compu1cr for )OU" 

PSmtth 
Chram , Surrt') 

Should C'Omputrn M trrutrd d1f­
frrtntl) to sophuncotrd h1·/i rq111p· 
mrnt, camtrOJ, or r,rn 1unhmi 
machmrs. "'h,ch non-sp«lalm 
shops ha,·t sold for .,·rurs'! Jf _.-011 
I\Qttt o,rr·lhr-coun1tr rx,wrmr. 
thl'n s11ck "uh thr .Jpttral,st shops. 
but rrs1nc11mr n11cro saln 10 thrm 
I\Ould br unn«r.nanl) rl,t,st, 
kOU!dn'r 11? - Ed 

Colours run in 
cross-channel epic 

I had the s.tmc problem a, Robcrc 
Cr()Y,C (Routine lnqumc,. 1,,uc 
46) and found a coupk of cures 
F1rs1 lca\c the AFC on tht" lV tuner 
\\Ii 11cht"doff" hen u-.mg the oompu· 
tcr You ma) ha,e to re- lune 
,lightly oo" and again. also \lohcn 
S\ltillcfungon 

If 1h1s mcchod 1s not possible. fit 
an 1n-hne auenuatoron the compu· 
ler 10 1hc 1V afn.11 lead Finding 
Che nghl \ aluc 1 .. a maucroftnal an d 
error. 1hcrcforc a \anable ant"· 
nuator would be best 

lr 1h1s 1s not a,ailablc.gcc a 208 . 
60 8 and a 1208. If) them 1nd1· 
\ 1duall). or mn and m:uch TI11s 
method doc<; degrade 1hc ptC"turc 
qua h1y. bul lhc lruec:oloundohokl 
much benc r. and 11"s cheape r than 
bu)1nga new TV 

Fmall). a plea 10 fcllo"" readers I 
am k>ol.ing for a supcr-dup.a Brcal.­
OUM) pc program on the -'S K 
Spectrum. \1m1lar 101hc Commod· 
ore \·crs ion Ca n an)onc he lp" 
J VCarrunu 
Murham. Surrr, 

Share yo ur lh o ughl s in the 
UK"s liveliest mi cro weekly 
letters column s. Funn y. rcisty 
o r fancifol. your lcncr co uld 
win you £10 if ifs or Siar 
status . 
WIITtTO: Random Acce ss . 
Pu sor1alCompurtrNe" ·s. 
VNU.EvclynHou,., . 62 
OxfordSrrcct. L9ndon WIA 
2HG. 

II 



Lost in a maze of bits and bytes , trapped in a fore st of e rrors, bugged by Basic? What ever the prob lem, 
CALL on us. Our pan el of expe rts 1s at your co mmand. 

Write to: Rouline lnqumes. (0990)·27641 fordelai ls. Newbrain pages saved separately 
Puso,,at Compwtr Nth'J. If you have some £100 10 

VNU . E\Cl)n l lo'™!, 62 spare,)OU mightconsiderJTL's 
O,cford Street. London \VIA disk system. Th is provides 
211G. numero us extensions and im­

Orie database 
tape storage 
QI hn e M:ritten I da tab~ 

p~ntm for the Or k· I . bu t 
I can 't worko ut how to deal "'ith 
cassellt me-handlin g. Ca n )OU 

tell how I can sa\ ·e information 
on tape? 
TimH,or,u. 
Prppard. Oxon. 

ft I low did you wntc the 
"P rogram w11hout dealing 
with saving daia to a mass 
storage device? 

Ifs a pity. because neither 
the Orie nor the Atmos ha\C 
any proper file-handling facili· 
ties (nor arc these availab le on 
the Orie disk dmes) . 

The best )'OU could hope to 
do would be to save an array 10 
tape. which could be loaded in 
at th e sta rt of the program if 
necessary. 

Machine code routines to do 
this were g1\•en m the ·One 
Owner· magazine. 11,,sue 2 (con-
1ac1 Tansor1. Uni ts I & 2. 
T cchno Park. Newmarket 
Road. Cambridge (02205)· 
2261/2/314 for back issues). 

There are facilities to do the 
same thin~in \'Crsion I. I of the 
O rie ROM. If you can afford 11. 

)OU could have )Our One 
upgraded to an Atmos: con tact 
O rie Prod ucts International on 

provements 10 Orie Basic. as 
well as gi\•ing seq uenti al or 
random access files. 1,1,hich )OU 

need for )'Our database. Such a 
system ...,ould mean that )OU 

cou ld ha\e a much larger prog­
ram with more facih1ics be­
cause you would keep all data 
on disk. not in RAM . JTL can 
be reached on (0634)·81546-11 

4()9.133. 

Putting an interface 
toa name 

Qrt ease tell me lhe differences 
bt l,ntn lhe numtrou s dlfft· 

rtnl kinds of Interface "·e hear 
about in PC,'V (IEEE . paralle l, 
serial, RS2J2et c)a part from the 
pin and sockt l ronng ura t lons. 
Grarme Twrddle. 
West Ra11110,1. Co Ol4rham. 

A Interfaces fall in101woma1n 
categories. parallel and se­

rial. These 1wo are then split up 
into d1(feren1 stan dards that 
have been specified by various 
international decision making 
bodies over the years . 

First let us define our lerms. 
An interface is a device or 
syste m that allows information 
10 be transm11ted from one 
device to anot her. compu ter 10 
comp uter or computer 10 prin­
ter etc. 

Since comput ers deal \\'lth 

! ~~~~~~~~~~~ 
' Too tough for Routine Inquiries 
I Nobody's perfect. and PCN staff ha\ e a cont inuing reminder of 

this in the shape of the Routine Inquiries page. Ifs not that 1he 
ans"'ers are wrong. but that. e\-ery now and again. \loe get a real 
1oughie, like 'how do I interface my Aquarius tomysecondhand 
Routemaster bu~·. and how many angels fit on the prongs or a 
Z80c hip?' 

12 

So to break the routine . "e'vc decided to 1hrow you a few 
curves. First off the mark is G M Charmck. of I lomchurc h. 
Essex. If )OU can help him. wnlc 10 Subrou tines. PCN. 62 
Oxford S1ree1. London \VIA 2110. 

QI rtttn tly purchased , for SOp, a compuler prin ter from a 
kKalj unk shop. Follo""ing a dose lnspeciion the majority or 

parts appear to bt prtst nt. There are- ho"'enr a numbtr or 
questions I "l sh 10 ask: 
e 11:nt you t\t r hear d ofa pri nter called Comprint Model 912 
made in Ameriu by Computer Pri nters lnlernatio nal? 
e 1nsidt 1ht rtlsa ·Stria I 110' -ls this an RS2J2oro ther similar 
dt\ 'ict? 
• I th ink it may bta lht rm al pr inter as I h1Htfo unds mall pieces 
of sUn ry paper Inside. On po"'er up the machine ""orks for line 
feed etc. but appears to lack any pr inting mechani sm . Jr an)Ont 
kno" ·s anJ thlng abo ut this pri nter or where part s may bt 
pu rchased I " ·ould bt mosl graleful. 

QI am writi ng a , cry simple 
""onl processor program 

for my Newbrain. and M:ant to 
bt able 10 SA\ £ and uMo 
separate pages on 1ape. The 
mt lhod I'm using is ,·cry slow 
-ca n you ad\lst me? 
Da~·id Muir, 
Boumr E11d, 811cks. 

All is possible 10 read and 
SAVE a page line by line . 

The imporlant commands arc 

PIJTS (send line) and 
UNPtrr•o.AS (read line). 
rtrr12 sets 1he cursor to the top 
line. In the program listing 
below. hnes 1000 to 1000 deal 
with SAV I rng. 

Reco\•cnng th e file is simi· 
tar. and is dealt with by lines 
2000 to 20,1(). 

101c that line 20io 
is simply a 1rap. placed th ere 
10 allow )'OU to accept or reject 
a file when the filename is 
displa)ed. 

1 000 CLOSE . 1 : OPE N Ou T • 1, 1, •tt l• n • • · · 
1010 PUTl2:FORa•JT0'1'1 
1020 PUTS!LINPUTlfO,a•: ? ,1,a• 
1030 NE XTa :CLOSE.1 

2000 CLOSE . I : OPENI Nf 1, 1 
20 10 tNPUTC•ok ?• >a e : IFa e • • no•THE N 2000 
2020 PUT31:FORa•lT0'19 
20::SO L tNPUTft,a•: ? ae 
2040 NE XT a: CLOSE f 1 

their information in parallel 
blocks k.00\\!1 as b) ICS. II 13 
COn\·ement lo transm11 and 
receive data from and 10 a 
computer in these b)1Cs. A 
system I hat docs this isa parallel 
interface. Some commo n para­
llel inrcrfacc standar ds arc 
IEEEIHPIB (specified by 1he 
Institut e or Electrical and Elcc­
cronic Engineers in the USA 
and used mainly by I lew leu 
Packard) and Ccntronics (a 
commo n printe r connect1on de­
fined by 1he Ce n1romcs com­
pany. which manufactu rcsprin· 
len.). 

The IEEE s1andard allows 
data to be tran smined in both 
direcuons and u.scsa definite set 
of protocols (inslruc h ons 
saying where the da1a is gomg 
to, coming from etc) . The 
Ccntronic::s is for one-way t rans­
mission from a computer 10 a 
printer . again using a defined 
set of pro1ocols. 

Some things to note about 
interfaces is that th ey must 
follow a sc1 of rules th a1 bol h 1he 
sender and recci\er obey and 
they need a set of parallel wires 
(lhc same as the num ber or bi1s 
in the byte) to be 1ransmitted 
alo:1g. The latter limits the 
distance O\'crwhi ch data can be 
sent , due to cost and corrup­
t ion. 

Serial in1crfaccs take lhe 
parallel data b)·te and spht 1t 
into its component bits. These 
arc then 1ransmi1ted down a 
single wire one al a 11mc. To 

help the receiver decode 1hem. 
sets or packages are sent and 
defined al thei r begmmngs and 
ends by s1op and stan bits 
rcspccti,·ely. They arc also sent 
at a prcsct speed chat both the 
sender and receiver clocks 
follow . 

The most com mon serial 
standard is the RS232 or V24. 
This standa rd specifies the 
cables. \'Ohages and currents 10 

be used and not th e arrange­
ment of 1hc data transm1t1cd. 
Most RS232s in use in these 
enligh tened days do conform to 
a data standard of sons. The 
parameters that need to be 
specified arc: Baud ral(' (speed 
of 1ransmission 75, 300. 1200 
elc). pamy. e,en or odd (th ese 
arc used for detecting errors in 
the data). 

An C\'Cn parity bit is set if the 
number of bits set to one m the 
byte is even and vice \'Crsa for 
odd parity). lhe da1a byte 
lcngih (5. 6. 7 or 8 bilS) and the 
number of stop bits (these 
inform the recci\'cr when the 
whole byte has been received). 
The advantages of se rial 1rans· 
missions arc 1ha1 they use a 
single wire and 1heycan be used 
O\Cr fairly long distances. Con· 
vcr tmg the senal \'Oltage levels 
into frequencies allows the data 
to be tran smiucd O\er tele· 
phone lines and hence satel lites 
etc. 

This is why prin1crs can be 
either seria l or parallel de,·iccs 
bu1 modems arc always serial. 
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More than fun and games! 

~mm 
iuiMi.lM mr.m,,,, 

byPrlmerE~Sott....,• 

'

he ever-popular Mr. Men help prepare 
young children for reading with four 
simple and absorbing games designed 

to exercise essential skills as well as entertain. 
An easy-to-use, colour-coded key guide 

is included with an illustrated introductory 
•• book, featuring the Mr. 

l..p •• Men. For ages 4 to 8 
, d ( years. Available now on 
~ ~ cassettefortheBBCB , 

Spectrum 48K and 
Electron. £8.95 

byWI004Soh~r t 

wo mind-stretching, space-age games 
to test mental arithmetic and nimble 
fingers. 

In Sum Vaders alien robots invade the 
earth. Only quick thinking and fast reactions 
can prevent them. Several levels of difficulty 
and a two-player game with a handicap 
option make Sum Vaders equally testing for 
all family members, from 8 years to adult. 

Robot Tables challenges the young 
player to make a series of perfect robots. 

Knowing your multiplication 

for early learners, 
and more ad· 
vanced children, 
to master an 
important and 
often neglected 
skill. 

Available now on cassette for the 
Spectrum 48K, Commodore 64, BBC B 
and Electron. £6.95 

aESAR 
THE CAT 

byAfldromedlSoftw9rt 

M eel Caesar, a cheeky young cat on 
duty in a well-stocked larder. He's 
kept busy chasing a gang of hungry 

mice eating the family's food. Playing against 
the clock, you guide Caesar along crowded 
shelves to pounce on the mice. 

A fast, colourful, all-action, arcade-style 
game with catchy music and a best-score 
record. Challenging for high-scoring arcade 
addicts as well as great fun to play for the 
novice. 

£8.95 

Prices include VAT and post and packaging 
MIRRORSOFT programs are available from selected 
brancheS of W. H Sm1rh and Bcots, a'ld other 
leading soltware stock/SIS 
tadeenqu,r,eswelcome. phoneOl-8223580 

tables is the key to controlling the 
robot-making machine. With a 
learning mode and a testing 
mode, Robot Tables is a fun way 

- --- - -- - -- -- - ---

r t-= 
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ROM extension 
board for the 

BBC Micro 

This GCC designed add-on enables the user to 
increase sideways ROM capacity from the basic 
4 sockets up to the full 16, which 1s capable of 
support by the current operating system. 

• Mounts 1ns1de the lid of the 
BBC computer 

• Normally. no soldering required 

• Does not suffer from over­
heating problems 

ROMS/EPROMS - accommodates 2764. 27 128 
and 2732 EPROMS. 

Pnce 1nclud1ng VAT £45.94 (+£1.75 p&p). 

~ .... lrade¥ldk>calauthot1ty enQumttv.ekomt 
~ ... Price,s C:Ofretl al time of &OIOK 10 PftsS 

et GCC (Cambridge) Limited 
66 Hi&h Street Sawston, Cambridge CB2 4BG 
Telephone: Cambridge (0223) 835330 

, Telex: 81594 SAWCON 

PC:\ f-CBR UA R'i 2.11984 



Scaled a new PEEK in microco mput ing? If prin ted your tip will ea rn you a fiver . 

lr you', ·t got somethin g to crow 
about ... a bit of magk that' ll 
makt lh t world a bettt r platt 
for micr o uStrs. then send it to 
PCN MkrownH-<>Ur ~u lar 
r ta dtn' hints and litH page. 
Wt' U pay )O U £5 ir we print ii . 
We' ll pa) )OU tnn mon if your 
HUit gem gtlS our ,0 1t as 
mk:ro"a, ·tof th t month . Think 
on ... and write to Micr o­
wans. PCN. 62 Oxford S1ree1, 
London WIA 2HG. 

BBC loses half 
Its memory 
If you ha ... c a BBC micro "'1th 
32K o f memo')· and wish lo test 
a program 10 sec ,r 11 will run m 
16K. entering lhe following will 
cffecli.,.ely halve 1he memory: 
PAC.I • O < RI l UR'- > 

IORI ,1 < Mt I l K"'1> 

Then press CT RL + BREAK 
The message on 1 he ,screen 

shoul d con firm that you ha, c 
only 16K. Unlike lov.ering 
MIMEM . this affects th e v.hole 
memory map and ii. unaffected 
by BREAK . 
DCli f torr. 
B«kiltgham, 
Doncasttr, YorA.r 
(NB Th e same effect can be 
achie, ed by using the • 1 , 2.\-&,o 
lh en CTRL + BR EAK. II can 
be re,ersc d . either b) turnin g 
off the machine and then on 
by entenn g • , X?\.&,::!..,., and 
c, Rt + HRI Alt:. - KG) 

Reward routine 
for arcade games 
The follov. ing is a shon 
machine code routin e for th e 
Commodore 6-l home compu· 
ter. II is the ideal graphic 
rev.ard for gaining an e~lra hfe. 
for example. and 1s v.ell "orth 
l)ping in if only for a loo k. 

After )OU ha, e t) ped ,n the 
program and run II a few Innes. 
10 get 1he sa me effecl on 1hc 
border t)pe. as a d1rec1 com­
mand or otherwise. t>0i..1 

"Nl6.l , l J . Alterna1ing be1v.ccn 
these 1v.o \Crsions can produce 
mcc effects indeed. for ex­
ample: 
WW SYS.f91~2: POK I "916..\,\ 2; 
SYS-91 ~2:POK I -'9 16..l.n: o OT O -11us sor t of 1hing could be 
used in arcade programs 10 
show you'\c hll lhe mother 
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ship. or 1ha1 )Ou'rc going on 10 
lhe next le\cl, ha\e got an extra 
life etc. 

While the routine as being 
executed (eilher ,·ers1on) hold 
down a key . E,en mcer eh! 
Unfortuna1ely I could not pro­
duce this v. 11hout having a kc) 
pressed . 
DR o.rsitn, 
Patgmo,r, Dti ·o,, 
,- cown..o 
10 .,.,., o,:tn,1• •, o ,1•• ,0,1 .. ,0, 

n:r,,•,:t:t,1n,1 • 2,:s:s,::ro., 
:tM,O,:t.O,:S,7•,•,1•:t,•• 

,o .... ,.,. ~.1 .. , 0.:roo,,:s •, 1••, o , 
:t"•O,:S,7• :t• ,1•:t,:J•,10, 
••• 0,0,0, • " 

-0 M•• • 
M I• 0• • " flC III 100 

.0 -· .... e:°"'",. 
,0 COUIIIT-COUN1'•1 
oo ecno .o 
100 ,..llllf'rc ... 11 ... K IIC.CNI .. ,.,- . , ........ ..... 

•• 1:t:t-• ,o .. . ...... 
Lart<lng about 
with the Electron 
I am glad 1osay1ha1 I am one of 
the luck) rew "'ho has actuall) 
got an Electron. I v.as playing 
about with the memory loca· 
tions and noticed 1ha1. ir you 
t)pc '?&11 01•2 )'ouget in1eres 1-
ing results. Try keeping your 
finger on 1he RETURN key . 

The Electron doe~not accept 
• T\ ·~~ as lhe BBC machine 
docs. .so 1f any commercial 
orga nisat ions are reading this. 

. moving th e picture down a bit 
v.ould n't do much harm v.ould 
ii? 
Phil111 Yu11. 
A!Hrdrt11, 
Scotla11d 

Organising BBC 
memory space 
Th e BBC has 1he valuable 
feature of being able 10 load 
programs into any pan of RAM 
by setting lhe pointer PA<.,1. In 
this v.ay more lhan one prog· 
ram can reside in memor) at any 
one time . 1\hhough lhis v.orks 
for loading from cassette, II 
does not v.ork. for entering 
progra ms from the k.e)'board. 
Ente ring P AW • &something. 
Al!TO. cau~s the machine 10 
hang up arter the first carria ge 
return . Th e only v.ay out is 10 
press BREAK v.hich re'\CtS 
PAGF'. 

Th is ,s particularly rrus1rat­
ing for users of the DFS or TFS 
(Teletex t Filing Syste m) as th e 
system comes back with PA<.,t 
set highe r than the usual 
&EOO. 

The prob lem hes parlly wllh 
th e RAM ini1rnhsat1on. After a 

BREAK . 1hc PAG1 poin ter is 
rescl to lhedefoult ,·alue for the 
curr ent filing sys1em. Jr lhe 
RAM is empty. 1he first two 
locations from t'AC.I hold &D . 
&Ff . Th e first byte in each page 
holds &FF and all other loca· 
t1ons &O. Thus when PAGI ,s 
mo\Cd 10 anot her bound ary. 
the firs1 byte 1s &OD . The 
simplestway or solving 1he 
problem 1s 10 enter " -"' afte r 
PAOI has been rcse1. Th is sets 
up both the RAM and the 
system pointers . 

So if you want lo en1er 
programs into clean memory at 
a location other than the default 
PAc.t • remember to use th e 
sequence PAc.i • . ..• " v. . 
then e11her , uroo r line b) line 
entry. 
Da•·id Ab bot. 
/-lorsJram, 
s,m~x 

Memotech LOADlng 
and VERIFYing 
Casscue storag e on the 
Memotcch MTX series micro · 
compu ters is very reliabl e, even 
at 2400 baud . Th ere is, howev· 
er . a bug in the v1 RIFV rout ine 
which may lead one 10 que stio n 
this rcliabilily . It is possib le for 
program s to be SAVED in such a 
way that they will LOAopropcr · 
ly later on. but will nOI success· 
fully VE RI FY. 

To overcome this. proceed as 
follows: When ready to SAVl a 
pro gram, first place a ta pe in 
the recorder which has on it an 
MTX program , different from 
the one in memo ry - any will 
do . Now type V ER1~ (Re· 
turn ) and start the tape . The 
1'1TX will attempt lO VI Mlt ·--Y 

th e first program it finds on 1he 
ta pe and should quickly re1urn 
a 'Mismatch ' error message. 

You may now remove the 
1apc from 1he record er and 
insert the aapc on10 which you 
wish to SAvc your program. 
making sure that the t ape is 
corrcc1ly positioned. Press the 
Cl..Skey toclearth e Edit screen 
and SAVL the program as nor · 
mal. Yo u should find that the 
program now on tape will 
vt R1FV correctly . 

It is perhaps also wo rthwhile 
menti oning that when VFIUFY· 
ing programs it is always advis· 
able to leave the filenameo ut of 
lhe command, using the null 
string as above . This because 
the BRK key will not function 
during VERn·"Y; conse quentl y. ir 
the filename should be mis-

typed and nor noti ced before 
Recurn is pressed th en. unless 
the program ac1ually exists on 
the cassette. the onl y recou rse 
is 10 rese t the machine , losing 
th e program in memo ry. 

ve.Ru·--V-can always be ter · 
minat ed by supplying the MTX 
wi1h a differe nt program to 
verify and awai ting the "M is· 
ma1ch" e rror. 
Stt'-·t Bt nntr , 
Ca1on, 
Lancmtt r 

Defining TAB 
on the BBC micro 
On e v.ay or pulling the TAB 
key to use on lhe BBC micro ,s 
to redefine it using 1he •.-x 219 
command . Th e syntax is 
•1"J<.219,x v.here x 1s lhe ASCII 
,·aluc to be returned . This key 
can be con\'e r1ed into a funct ion 
key by usmg •1 x.w~.1211+n 
where n is the function key 
numbe r . n sho uld be in 1hc 
ra nge of O 10 15. You can now 
define the TAB key using 
. ... , v...i .. . asusual. lr )o uv. an 1 
TAB to act as the escape key. 
tr y •1x219.27. 

Th e escape function ca n be 
mm ed 10 any 01her key using 
•, xuo .n where n is the ASCII 
code 10 which )'OU wish 10 
transfe r it. For examp le, if you 
1ypc ' 1x 2a, . .s (ASCII code for 
A) lhcn pressing the· A· key will 
generate an escape code . Thi s 
can be useful ror setti ng up a 
safer escape key system . 
J \Vis~. 
Hadl ey \Voo,/ 
BarntI, ll trl.J 

Escaping the loops 
In Abersoft Forth 
Users of Abcrsoft Fonh will 
know that once the compu ter 
has s1aned execut ing a loop, 
control cannot be regained 
until the loop has ended. 
However, irthe user defines 1he 
word ESCAPP as follows: 
: ESCAPH 

'?rre k.MINAL I • IF 
AB O RT 

E,..'fiP ; 

and includes this wo rd within 
any loop , control of 1hc co mpu· 
1er can be regained at lhe end of 
a loop cycle by pre ssing any of 
the Break keys. Ahhough the 
computer acts as th ough it has 
just been warmed, the scree n 
contents will still be in1ac1. 
M ichad Perris, 
Great Bookham, Surrty 

" 



Suff er ing fro m keyboard finger?Takc a break with a book . 

'Com.-.. 64: Gettlns the 
most from tt• bJ nm Onosko, 
P"blished by ..... ntice/H1H 
lntemrnon1i Ill £7.95 
(1>1perNek. 303 PII H I 
Yc1 another independent ,up­
plcmcnt 10 Commodore':-. o .... n 
reference manurtl."t to 1he 64 but 
th,, ,, dcfimlcl) one of the hc,t. 

ll crc. )OU g.ct product re­
, ,c .... , ahhoug.h rc,rnctcd 10 
hc .. 1 -.cllcr.,. The <.xnnmon feel­
ing -..ccm ... to be 1ha1 1h1, 
,houldn't be done a, produCl"t 
co me ,md go. bul ;..t\ m~t 
co mpu ter., ha, c a i.clllng hf c of 
onl) ,1 )Carort .... o. "h) not g1,c 
the rcadcrall lhc hclp)OU can·> 

T am On~ko doc, th, ... b) 

looking at "ord procc,~r:, in 

genera l and four of the bc"tl· 
!iellcr:,,. plu:-. a good lool.. al 
C'-pandmg the '):,tern \\1th 
d1~k~. pnntCf'i. )()(tv. ,ire ap­
phcaiion"t and more ,1d,anccd 
laniuagcs . 

Finall). one of the bc"tt 
feature:,, of 1hc bool.. ,, a group 
of three appcnd1cc, h) c11:pcrh 
m the field"t of Commodore 
hard,..,are. graph•~ ;tnd \Ound: 
J,m Butterfield. Paul Sch.tll 
and Frank Co, 1tz re~pccll\CI) . 
8u 11erficld's contnbu11on "' a 
tourofthc64 mcmor) map and 
ho" to program different ron· 
figurallon!,Of RAM <tnd RO~I . 

Scha1z g1,c~ a lucul and 
helpful look at graph1~. 
~pnle~. high resolution and 
character design "•lh three 
c,cellcnt progr.un~ mdudmg a 
mind graph1D language 

1 he final chapter on '°und , .. 
, 1rnpl) the bc,1 m1roduct1on 10 
so und synthC'iil\ on 1hc M 
.1\iulable. Co,cnng nol uni) 
the hard\\ arc hut the lheOr) of 
,;,ound m ea~, -to-ro ll o" lan­
guage . Co\ltl # fim,hc, \\1lh a 
handful of M>und effect prog· 
ram, )OU can include m )Our 
O\\nga me<,. 

With a good mdc, to tic 

SEpson 
RX-80 PRINTERS 
TOBE WON 
No t onl) do )OU get a free guide to prin ters o,er 
t he next thr ee issues or M1cropaedia. but also a 
chance 10 "111 one or the best print ers on the 
market : Epson ·s RX~SC). Your task here is simple: 
dunn g the next three \\Ceks in each issue. "e'II 
pr1111 a hst or fou r pnm,ng terms and four 
dcfimtmns. so after three "eeks )Ou'II ha,c 12 
dcfim11ons and 1erm1;. All )OU ha,e to do 1.s match 
the terms IO the defimtion .s. The first fi,c correct 
ent ries drawn" ill win a printer . and )·our entry form 
"ill be in Issue 52. And remember. a 1erm appcanng 
th is "eck ma) not ha, 'e its corre,;;pondmg dcfimt1on 
in lhis issue. 

TERM DEFINITION 

thmg, up. tlw, hnnp to four m) 
hst or c,,en 11al hook .. on the 6,1. 

J01mng the 11,m:r""m,a·r Rt'· 
/tr<'tr<l' G11frll'. Pete Gcrr.ird·, 
Usm~l: thf' (H and (H Mucl,me 
Co,Jr M,m,., h) La" rencc .md 
England PW 

CHOOSE YOUR OWN 
COMPUTER 
AQJIOE TO llJYING THE B£ST 

MICRO FOR~ MONEY 

·ChOOM' )Our o"n compu t('r '. 
edited IH Peter Rod"e ll, 11ub­
lished b.,· Sph e~ Hooks at £1.95 
(paperb ad ... 192 pag~). 
·nw~ 1, .1 rc;t-.(>nJhl) ·pnccd 
catalogue or m«>'-t or the ma1n­
,1rcam micrn, ,1, .ul;1hlc ,11 the 
11me or 11' \Hltlllg . There '' ;.I 

ne\\ computer rcka3C C\Cr) 

1.H'd. (.11 lca,t). I I°!!> therefore 
1mfX)rt,mt to remember that. 
\\Ith 1hc hc,1 \\111 m 1he \\Orld. 
1here1,110\\J) .thool. puhl,,h cr 
can pro, 1dc ,1 comprchcn..,., c 
guadc ort h" n.11urc. 11 , .. out of 
dale e,cn before 1t h1h the 
shcl\c!l 

Ob,iou,I) there 1, no men­
tion or the nc" OL. hut there 1s 
mcn11on or the no" defunct 
Jup11cr Acc . 

That ,,ud. at (l.95. 1h1!i i.s 
prore~1onall) edited. and a 
\\Orth\\lule imc,tmcnt Ju,t 
mal..c :,urc) ou .. upplcmcnt > our 
re',Carch ma1cn:1I \\ 11h a k\\ 
current magazme'.'land the ,ale!! 
hteralurc a, "ell. 

The me.at or the bool.. com-
1m..c,a t\.\opagc ,prc.~adoneach 
or the 76 m,1ch111c, h.stcd. 
comp lete" 11h bl.icl.. ,md "h1te 
photo . ,hor1 hlurh . 1cchn1cal 
,pccific.111<111, and price. 

Th" -.cction " ,and" 1chcd 
bc t" ccn a 'thOrt I nl roduet1on on 
th e 1echnolog1e,111,ol\cd.11 the 
front and gl~"-1r) of term!! and 
11,1 or m,mufocturcf' at the 
had 

If )OU don't hu) 111111hc ne-.;t 
fc\\ \\Cek,. \\.Jtl for an Up(fated 
cd 1110n. 

IS 

Llnefffd 
fom,fffd 
DIP nritch 
f1nfold 

A set of special non·stanhrd characters: witich c.an be used toc enerate speclal functions on• printer. 
One ol HI ol 1Ninlw1,. 1wftches thlll contnil the bellfflour ol I printe,. 

16 

A mechanism for puttinc paper into • printlf one sheet It • time. 
A dffl« wtllchqulcklyt.kn lnfonnllllon Mfll lrvm • comput..-to I printe, 1nd holds K until the printer 
canprtnttt ll. 
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Fleets of computer games have invaded your local 
HMV shop. This is just a selection of what you'll find. 

So get here now and prepare for battle. 
ZXSPECTRUM 
AUc Attack {Ultimate) 
fighter Pilot {DigitoO 
Monie Miner {Software Projects) 
Hunchback (Ocean) 
Fred (Quicksilvo) 
3-0 Ant Attack (Quicksi/vo) 
Hall·of the Things {CrystoO 
Birds and Bees (Bug Byte) 
Pinball Wizard (CP S,,ftwortj 
Bear Bovver {Artie) 
Football Manager {Addiaive Gomes) 
Lords o(Time {Level 9) 
The Hobbit {Melbourne House) 
C/ossic Adventure {Melbourne House) 
Snooker {Artie) 
Bridge Player (CP Software) 
Drogonsbane (Quicksi/vo) 
The Quill {Gilso(t) 
Primary Arithmetic (Rose) 
French Mistress {Kosmos) 
0-leve/ Chemistry (Colpoc) 
COMMODORE 64 
Scuba Dive {Mortech) 
Rollerba/1 (Ocean) 
Panic {Interceptor) 
Siren City {Interceptor) 
Hustler {Bubblebus) 
Mothership {Artie) 
Snowball (Level 9) 
Ultisynth (Quicksi/vo) 
Word Power (Su/is) 
V/C20 

5.50 
7.95 
5.95 
6.90 
6.95 
6.95 
7.50 
6.95 
5.95 
6.95 
6.95 
9.90 

/4.95 
6.95 
5.95 
8.95 
6.95 

/4.95 
5.95 
9.95 
7.50 

6.95 
6.90 
7.00 
7.00 
6.99 
7.95 
9.90 

/4.95 
9.95 

Wizard and Princess (Melbourne House) 5. 95 
Jet Pock {Ultimate) 5.50 
loser Zone (Uomoso(t) 6.00 
Bewitched {Imagine) 5.50 
No.. .m,Joblt lft. Std(wd, Ed,nbiirt la, En{rdd, O.We1t~1. l tt tstu ; 
bwl'sharl\ Nou,1111*n, forumouch ond Sundtrlond. 
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Space Joust (Software Projects} 
OR/Cl 
Zorgons Revenge (ljK) 
Island of Death (Ocean) 
Mr Wimpy (Ocean) 
Dracula's Revenge (So(tek) 
Harrier Attack (Mortech) 
Colossal Adventure {Level 9) 
BBC 
Hunchback {Superior Software) 
Gor( {Doctor Soft) 
Q·mon{MRM) 
Twin Kingdom Volley (Bug Byte) 
3-0 Bomb Alley (Software Invasion) 
Missile Control (Gemini) 
Germon Morter (Kosmos) 
Jurt A Mot {Su/I~ 
DRAGON32 
Maurice Minor O Morrison Micros) 
Ugh (So(tek) 
Tronsylvonion Tower (Richard Shephercl) 
Up Periscope (Beyond Software) 
ELECTRON 
Kamikaze {A & F Software) 
Cylon Attack {A & F Software) 
Twin Kingdom Volley (Bug Byte) 

theHMVshop 

5.95 

8.50 
6.90 
6.90 
6.95 
6.95 
9.90 

7.95 
7.95 
5.90 
9.50 
7.95 

9.95 ~ 9.95 
9.95 •• 

6.95 ., 
8.95 

6.50 L' 6.95 t 

7.90 • 
7.90 

'·" ~ 

-I ', 

•• Di 'f UNl ~ T l L ?9060, l t$ Ol 1 Tll~1 t6 7 
U ,TIL )MIM G.UISCOW 1TlL. U'I II SO GI..OVCU TU , n LJ U)t 
• n )Ut UVH .l'OOl r TU "°' •n LUTON , TIL UMG. 

TIL 6>J1JJJ "l't'MOUTH 11U . >*7 f'O«~TM , Tll 1"6 71 . 
.. ] ... SWANSU , T(l_ t6 JOf4 W OI.VUHAftl"TON 1tl L ffl 71. 
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c Sanyo MBC 550 has been brought 
out at a time ~hen the magic words 
IBM compat ibility" are all the rage. 

Since the machine runs MSDOS 1.25 ifs a 
safe bee that th ere will be large amounts o f 
business software available for it . 

The system comes with a bundle of 
M icropro softwa re 1ha1 will make 11 very 
attractive to commercial users. consider­
ing ilS price (£699 ex VAT for the single 
drive ,·ersion. £899 for dual drives). and as 
a commercial machine it appears to be a 
good proposition, C\'en though it is not 
directly IBM compatible. 

Presentation 
The system comes in a sturdy cardboard 
box and is well packed with the usual 
polystyrene foam that can be used over 
again for transponation . There was a little 
d1fflculty ge1ting the system out ofits box as 
this is a four-handed job - I am one of 
those unfortun ates with onl y two so 11 was a 
bit of a struggle. 

Once ou1 of i1.s box and packing 1he 
machine consists of 1wo parts. The 
keyboard and what the user guide calls the 
'mainframe '. This con1ures up pictures of 
rooms full of nashing hgh1s and wh1mng 
tapes . The reality is a httlc d1.sappom1ing 
and looks a lot like a video cassette 
recorder. 

Th e monitor. an RGB colo ur display 
(with colour correctly spelt on the facia). 
camc1na larger box. Thiswasalotcas1crto 
extract but neve rtheless well packed : this 
sits on top of the mainfr ame box producing 
a neat. if tall. workstation . 

Documentation 
The review machine came with only one 
manual, thcSa nyoOperato r'sGuide. llus 
may have been a provisional issue since 
there are a few thin gs missing. Sanyo will 
include an introduc1ion and manuals for 
the Micropro software that comes with the 
machine . 

There is a note in the back of the user 
guide to the effect that additional manuals 
are available from 'yo ur Sanyo dealer'. 
Th e list of additional manuals includes 
such things as the Sanyo Basic and MS 
DOS manual s. 

The use r guide contains sect ions on 
sctcing up lhe machine. connecttoru etc. 
Th ese instruct ions arc fairly good and most 
peop le will be able to get the s)'stem up and 
running without any difficulty . The only 
connec1io ns th at need 10 be made arc to 
plug1he keyboard and the moni1or in10 the 
main processor box. Then just put the 
system disk into the drhc and switch on. 

Also included in this volume are a 
glossary of t erms. Sanyo Basic and 
MSDOS as well as a technical reference 
guide. 

Keyboard 
The MBC comes with the usual separate, 
plug-in. keyboard . This is set out as three 
scc1ions. the funcuon keys on the left. the 
main qwerty keyboard in the centre and a 
numerical and cursor keypad on the nght. 

Th ere are five function keys which can 

l ~0:ft~ ~~;b:~i~e;r::~~!d ~~~~ 
,t th ough 1he manual docsn"t say so. the keys 
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.:~, ~~~;~~rJ. 
l l to20are accessed by pressing the control 
key and one of th e number keys at the top 
of th e keyboa rd . These keys 1 I to20sccm 
to be u.sed only in Basic although there is 
probably no reason why th ey sho uld not be 
used in ot her system programs. 

Keys I 10 IO are used in Wordstar to 
access some of the more common com­
mands . The keys can contain up to eight 
characters . eno ugh for simple commands 
but no1 for comp lex Basic sequences. 

The main keyboord is distinguished by 
it, overlargc M.ETURN key and tak es a liulc 
geu ing used to as the stan dard layout is 
spoiled by some terrible positioning of 
such keys as s111FTand Rn'lJRN. There arc 

two·lock' keys, the graph and caps (called 
LOCK). When lhc the latter ison (denote d 
by its bright red LED ) pressing shift ghes 
lower case. Both th e caps and graph lock 
keys have these LED s but the num lock 
seems to hav e been ignored when the 
manufacturer was handing them out. 

The numeric keypad doubles as a cursor 
control point. From th e business point of 
view, the pad has all the usual operators 
(•/ •-+ and its own RFTUR-.:). Unfortu­
nately th ese have been set out in an odd 
way, with the arithmetic ope rato rs at the 
top. instea d of the botto m . The red RR1 AK 

key is situat ed at the top right hand comer 
of th e pad. Thisisuscdtopc rform 1hesamc 
aSCTRL+C and when u.sed in Basic ea uses a 
deep burping sound to be e mitted . llus is 

Simulation by 
Kenn Gar roch invest igates the niceties of an almo st- IBM · compa t ib le, 
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the syslem's 'bell' )()und and invite~ funny 
looks from ol he r occupants or the room. 

Ove rall. 1he keyboard 1s ralhcr ta111ly 
conslrucled and lhe space bar ha~ a 
tendency to squeak. This can be annoying . 
or keep you awake depending o n )Our 
dispositio n (Sanyo told me 1hat this 
should n't happen and is probably an odd ity 
of the review machine) . The bot1om of lhc 
keyboard case appears to ha\c been made 
out of tin plate . the top i~ plastic. 1m11a11on 
brushed aluminium. Th e re\ 1ew machine 
had a shocking tendency to pick up a 1<1ta11c 
cha rge on 1he bottom of lhe ke)board. 
'rather disconce rting'. I 1hough1 after 
ea rthing it a few t imes. 

It seems a shame that San)O couldn• t 
provide a better keyboa rd . 

Sanyo 
Sanyo's disk based MBC550. 

Display 
TheMBC550 is able todri,et'"'o momtors. 
;m RGB and a monochr ome . The manual 
s1a1cs that the ou tpu1 for the lauer ,~ a 
con nec11on for a 'high-resolution compo­
site monitor' so either this puts out a 
romposllc \•idco signal or as a bad 
Oriengh sh tran slation . The forme r seems 
more hkely as d1fferen1 ~hade s or gree n 
were appa rent on the monochrome mon i· 
tor used for the 1cs1. 

The pictu re on the San)O RGB monitor . 
supplied for the test. was stea dy and the 
colours bright and clear . 

The screen access speed appeared to be 
generally slow and at t imes \Cry slo'"'. 
especia lly with Wordsta r. Th e grap hics 
available from Basic cont radict the above 
statement since the fill command 1s ~hck 
and speedy. It looks as though the ,er s1on 
of Wo rdsta r has been badl) comcr 1ed 
from lhc original. as is currently the norm 
for 16-bit machines. 

The colours available are blue. green. 
ligh1 blue , red. purpl e. yellow and 1he I\I.O 
non-colours black and while. The re arc 
DIP swHchcs within the main case that 

allow lhe colou r o utput 10 be altered for 
monochrome monit ors 

Storage 
The \I.hole syslcm isd 1sk based and 1hc 1est 
machine was a singlc-dmc model. The 
disks used are .,inglc-sidcd double-density. 
and a single disk supplies 156K of s1orage of 
which 138K is available foru.sebyuscrfil cs. 
When using Wo rdstar, thisgi,·cs room for a 
document of about 2500 10 XO)" ords plus 
its backup . This is not a lot and it would be 
nice i( there were more. 

The tes1 machine having only one dri,c. 
has its problem s. II is possible 10 copy 
whole disks using 1hc diskcopy utility. Th is 
asks )'OU 10 exchange the disks three times 
as itdocs thccopyand takes abou t a minute 
10 do a" hole backup . Thi s is prc11y quid: 
but when you're used to usmg 1wo-dnvc 
systems. ii is a bi1 tedious. 

One ,cry annoying thmg aboul the 
single-drive ,ersion of 1he MS C 550 was 
the total lad: of a facility tocopy a~inglc file 
from one disk 10 ano ther . Sanyo says 1t 1s 
look ing mto this and an add11ional copy 
utih1y should be available soon. Apart 
from this. the MSDOS disk operat ing 21..,. 



WORD PERFECT. WORDKIT, LETTER . CALCULA TE 
(mini spread-sheet). & DIRECTORY (expandab le 
ca rd fil e sys te m). Supp li ed with detailed manual. 
We believe this to be the best value pac ka ge of its 
kind eve r o ff ered . 

Only £15.95 Disc only . 

EDUCATIONAL SOFTWARE : 
TALKIN G TABLES TE AC HER (7 ·14yr old) Speaks 
wh en S peec h ROM fitted. teaches mu ltipli c at ion 
with colo urful games & questions. £6.95 
CO LO UR SHAPE MAT C H (2 ·6yr o ld ) Beautiful suit 
o f 3 programs teaching shape & colou r recognition 
wi th delightful grap hi cs & sound. [6.9 5 

ALL PRICES INCLUDE VAT, POSTAGE+ PACKING FREE 
TITLES •••••••••••••••••••••••••••••••..•••••.••.•.••..•.••.•.••.•. 

QUANTITY .•.••..•.••••••••••••••••••••••• • •••••••. •• ...•.•. • .••.•. 

. OiS'K'O'CASSETTE·o············································· 
I ENCLOSE CHEQUE / PO, VALUE ............................... . 
NAME .................................. ..................... , ••••• 
ADDRESS ............................... ........ .. ... ... .... , ••••• 

WE WELCOME HIGH QUALITY 
PROGRAM SUBMISSIONS AND 

PAY TOP ROYALITY RATES 



..,..19 !!)'Stem ha~ mo,;,1 of the '-l andard rom· 
mand, 

A fin,1J 1hough1. "hdc on the ,uhJec1 or 
d1, 1..,. l\lhc,)-stemclock . Don't rnl..c1h1,;i, 
herng accur:ue. c,pcc 1:tll) ,r a great dc;1J of 
dhk acccs,mg I\ gomg on . The clocl " 
,topped c,c ry 11mc the dl'l.!i arc .tccc,\Cd 
makmg 1t lQ<.C llmc . 

Software 
Bundlcdsoft\loarc '"' bcrommg1hc ·m 1h, ng' 
and the San)O ,me 550 I!> no C\CCJ)l1011 , 

Included "Ith the douhlc·d1 ... l.. machine. 
t,c..,,dc, MSDO S. arc Word,rnr ~latl· 
merge. Ca lC'lar. Dat.1,1;.tr Supcr-.orl. Re· 
port,1a r and San)O 8 ,1..,,c. 11,c "nglc--<ln\C 
i.yMcm romc_., "1th onl) Wonhrnr :md 
C.1IC"\tar plu, :m mtroductmn . 

n1c abmc M,cropro pad.age, ha\c 
hccn ~1dap1cd fro1111hc1rongma1 .. 10 run on 
1h,_., machine. rhc Word,tar. \.\llh which 
1hi_., "'''' \,\flttcn. appea red 10 ha\C! been 
badl) comcrtcd from the ongma l 8-b11 
\Cr;1on . It I.) drcadfull) ,;lo" a t updal mg 
the ..crccn. though the d, ..,k a('('c" ~cmcd 
to be abo ut normal ,pccd. There ,, no 
WSCUSTOM file included. m,1cad there 
,, a Ba.,,c prngran1 1ha1 allo"", 1hc 'lot'rccn 
colo ur_., 10 be altered. An add111on 10 the 
normal Word,rnr 1s the u'-Cr dcfinahle 
lC)l!> . Thc\C allo" com mon prCK'l.'durc, lO 

he earned out at the push or a buu on. Th e 
contcnh o f the l..c), arc d1,played a1 the 1-"Tllt- ..,..- --- .-,.-..,.- loft-_.- ,-..,..- ,.-.,-,..- .,..- t,-kn-,,-ti..- .,...-- --- .. -•• -,...- i.,-u..- .......i-- .,,.,.- .----
bottom o r the ~rccn 10 ,top )OU guc, .. mg ~• lfflhtloitwllltlistottoflBMt'MSOOSc:once,tistuttttoup,....1«art ...... .umberol 
"hat the) do. tried N4I t,w ,rocratM ,ortN ..- ., the-distributor to""' Oft the-1Nc:ll""1, 1ou doft, ctt IBM-trlM 

The 13:Nc ,upp licd " •lh the ') ', !Cm up,,nslo11t1.lohwt.kllwouW....W.,....to'°"""'rtMMeoltlM.,......,....oltltW,-'1yl8M,eriplleral 
-.ccm, IO be a fo1rl) ,tand:1rd M 1er()'Ofl c:arft. 
,cr:,,ion. all hough 111, called San)O Ba,1c. f--- -----------,---------------­
All thc u,ual func11on, and co mn1.1nd, ;.ire 
here plu, a re .... more ,uc h a, l'A< .... s ;.and 
l "'A< .... s .... h1chcomcnAS Cll..ann g,mm 
, in n~ or ASC II rode numbc~ . The 
grnph1~ fac1ht1e!l arc good v.11h hmlHn 
command, for d rn .... ing squ~1rcs. circle,. 
Imes c1c. There 11-al-.o a mcc fa!lt Pt\l"'li I 
comma nd .... h,ch makes o ne .... ondcr v.hy 

M>mc of the other M"rccn handling rou1111e!l 
areM>slow. 

The doc um cnta t1on ,upphcd v.11h the 
8 a,;;1c 11-ralhcr poo r and docs not cmc r :di 
o r th e re-.crvc d word!i or file handling. 

The opcr:umg it) ,1cm 1s MS DOS and 
.... ,11 pro bab ly be one of 1he m:un '-Clhng 
points o(th c machine. There arc 001 many 

·~-·~..,_....._....,.._.....,. u"""'41 .. MfN 
... "'"'91n..,W ... .. > <".,.... .... allllfllsn.e.t.4 .fNIOll ___ .. ___ ....,....,_ . .- ......... --· 

S)'itlems of ch1!i pncc 1ha1 run MSDOS. 
g1\ mg easy access 10 la rge amo unl !i or 
business sor1 .... arc. The documc nt.t11on for 
1hcopcrac mgsys 1cm 1s again. mcomplcte: 
Just enough 10 get )Ou going. 

Interfaces 
A number o r interfaces .tre av;ulabl c 23 • 



-:::::.- -- --- ----- -- - ---- -- ---- ---- -·- P/C£9.95 
Thai s right you could win an I.B.M. p/ c when you become a member of Computer Consortium. 
T his competition is open 10 all member s who have joined the consort ium on or before the 30th 
March 1984. Th e draw will take place on the 2nd of April 1984. The winner will be notified by 
pos1. 

Th e compu ter consortium has been operat ing in the U.S. for the past 1wo years with an incredible 
amount of success. Al last these facilities are now available in the U.K. There are six very good 
reasons why you shou ld become a member of the consortium as thousa nds have in the U.S. 

Reasons-
! I You will have access 10 a huge selection of different products, which you can buy al 

the same price as your high st reet dealer. 
2/ Free delivery anywhere in the U.K. within 3-4 days. 
3/ Credit facilities on hardware over 1-2-3 years. 
4/ Monthly newsleuer showing latest addit ions 10 product range, advertisement section, 

competitions. 
5 New products being added 10 the range every month. 
6/ Facility 10 advertise your used computer hardware 10 all members, "e can even give 

you credit facilities on 2nd hand equipmen1. 

And of course all hardwar e is covered by the man ufacturers warranty. 

Once you become a member you can buy the following products from the consortium. Star 
Primers. Juki , Sanyo, Shinwa, Fidelity, B.M.C., Zappler, Olivelli, Orie, Tee, Oki , Epson, 
Hermes, Koku sai, Hitachi, Can non, Riteman, Commodo re, Acorn , Spectrav ideo, Cumana, 
C.A. L. , Atari. Sinclair, + All games and software. 

How do you jo in? Thai s simple all you have 10 do is send off with your application your annual 
subscription fee of on ly £9.95 that will immediate ly entitl e you 10 use all the facilities of the 
consort ium . We will by re turn send you your members hip numb er with all the in for mation of 
prod ucts, software , orde rforms , & prices. 

r ------------------ - --- -- - - -- -----, 
I Plea se enrol me as a member of the computer consort ium. Send me my membe r starter pack. I 
I I enclose a cheq ue/po for £9.95 I 
I made payab le 10 CO MPUTER CONSORT IUM I 

I Name I 
I I 
I ~ = I 

l I 
I Postcode I 
I Send 10 Comp uter Conso rt ium I 
L. 20 Kerris Way, Lower Earley, Reading Berks. _______________ J 
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<41121 includi ng one for a joys1ick . On 1he review 
machine , only the printer , a Cen tronics 
connea or, the mo nitors and 1he keyboard 
interface were fined . The RS232 link is 
cx1ra though 1herc arc fini ng instru ct ions 
given in the manual . There is what 1he 
manual terms an ex te rnal interface. Thi s 
will be prornlbly used for future expansion 
for such 1hings as ext ra disk drives. extra 
memory and other peripheral s. 

It is possible to upgrade the memory 
int ernally, from the s1andard 128K. in 
stepso f 64K. 10 256K. Again, ins1ructions 
arc given in the manual for doing this. 
Upgrading the single-drive version of th e 
machine appears to be fairly s1raightfor­
ward, needing only the new drive . All t he 
connections appea r to be in1emally avail­
able. 

The MBC 550 docs nol stri ke me as a 
games machine , but since it has the 
capaci ty to use Apple -type joysticks. the 
manufacturers must have 1his possibility in 
mind orth ey·~·egot mouse fever) . It iscrue 
that some games machines arc equally as 
expensive and. I suppose, a busin ess user 
prornlb ly enjoys a good alien zap as much 
as 1he rest of us(even though they are loa lh 
to admit that suc h things go on in the 
indust rial empires of 1he na1ion). 

In use 
Operating the MBC was a linle odd at first 
as it too k a while to get used 10 the 
keyboard (and ilS squeak). One thing I 
would recommend. if you can afford it. is a 
twin disk versio n . Th esi ngledisk fills up far 
too fast and transfe rring files is a problem. 
The ot her problem is the disk access light. 
This appears to go off on ly when the 
machine is reset or drive 8 is accidcncly 
selected. 

One thin g the main frame doe s ha\'e is a 
cooling fan . I arrived at th is conclusio n 
bccauscoft heamazing rackel it made. In a 
noisy office this may not be too bad bu t in a 
quie t room it sounds as though the powe r is 
being sup plied to the syste m by a diesel 
generator with a faulty silencer. As with 
the faulty keyboa rd , Sa nyo says 1his is a 
one-o ff and du e 10 1he machine being 
moved around a lot . 

Some of th e syste m's good points are its 
size, and the positioning of the power 
switch. The former is abo ut 1he size of a 
smallish vidcocas.sctte recorder, the lau er 
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is at the front of the case. not st uck at the 
back. You do not necdtobeacontonionist 
to switch on the machine . 

Overall the machine ran well and 
without any hitche s. One word of warning 
to those of you who like to type ahead, the 
keyboard buffer appears to be rather 
limited and typing while disk access is going 
on causes letters to be missed . 

Support 
Sanyo seems to have a dealer network 

set uptocoverthis machine . Both Logitech 
and SDC will be dealers and as soon as all 
the software arrives from Japan the 
machine should be up for sa le. 

Verdict 
The Sanyo MB C550 isa nice machine . for 
the price . The fact that it includes most of 
the business software anyone would need 
will make it very appealing for business 

applications. Most users will find the single 
disk version a bit limit ing and those who 
have had experience with other machines 
th at run Wordsta r etcwtll probably find its 
slow speed a little irr itating at first. This 
docs not appear to be the MBC' s fault. it is 
more the fault of the poningof 1he software 
from ot her systems. 

Whether the keyboa rd will stand up 10 
the hammering of consta nt u.sccan only be 
answered in time . After using it for a 
couple of hours you do tend 10 adap t to the 
idiosyncracies of any machine and I 
suppose 1his keyboard is not too bad . It 
cou ld just have been belier. 

The main th ing to no1c about the MSC 
550is that it is not an IBM compat ib le. It is 
more of a chea p vehicle for siandard 
MSDOS . l ti sprettygoodvalue for money . 
considering the bund led sof tware , ifs 
abil itytorunMSDOSandi 1sco mpae1ncss . 

.._. -
fJR9 ex VAT mcludes keyboa rd, mam unit . 
Software (Worcbtar , Cala tar and Sanyo Basic) 
1nd MSDOS ope rating system) -, __ 

............. ..,._,. ..... ........... -
8088 (3.6MHz) 
128K (expandable to 2S6K in 64K banks internally) 
SK 
80x25 
640X200pi,e ls 
85-lr.ey full trave l, len function keys and sepa rate 
nume ric keypad 
Single 5.25,n floppy disk 160K 
MSDOS l.25 
Sanyo Marubeni (U K) Tel: Watford 46363 
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yYhen you add up 
micro equals ours. 

You won't find another micro offering a range of 
benefits that add up like the Olivetti M20's. There's a 
choice of seven M20's ranging from a personal computer 
through to a highly intelligent workstation that can take 
you into a multi-user network. 

+ 
A w ider choice of software. 

We've designed a range of software programs that 
includes general accounting. word processing. financial 
planning. spreadsheets and graphics. But if you find you 
need specialised software that is not available from us, the 
M20 offers a choice of four main operating systems (MS­
DOS, CR'M-86. PCOS and UCSD-P*). So 1t can handle 
literally hundreds of different software programs to 
satisfy virtually every business or professional application. 

+ 
True 16 bit technology for speed and efficiency. 

Unlike some of 1ts ma1or competitors, the M20 1s 
a true 16 bit personal computer. So it's more powerful 
than most micros. · 

+ 
Choice of 16 printers. 

As the world's leading producers of electronic type­
writers, we also lead 1n computer printing technology. 
We make no less than 16 printerscompanblewiththeM20 

+ 
The M20 can talk to othe r office machines. 
With its own built-in communications fac1lit1es the 

M20 can talk to other office machines such as typewriters, 
making them intelligent word processors and printers. 
And linked to a telephone and communications equip­
ment 1t can access Prestel, mainframe computers, receive 
or send telex messages and even Autodial. So the M20 
can take you further into office automation. 

+ 
The M20 can handle new networking developments. 

The M20 allows you to build a multi-user network 
incorporating a massive central memory for extensive 
file storage with fully integrated software for electronic 
mail and text and data processing. Building a network like 
this with any other company would normally mean having 
to buy cor1ponents from separate manufacturers. OlivettJ 
supply everything from a single in-house source. 

We are pioneers in computer technology. 
Our total investment in R&D is one of the largest in 

the world and is committed to advancing computer tech­
nology for the businessman. We developed the first true 
16 bit personal computer for under £2000 and are the 
leaders 1n ergonomic design of computers. 

+ 
The depth of service you'd expect from a 

multi-national company. 
Our distributors are the best trained in Europe. 

Before they are allowed to so much as look at an M20 
they are put through a comprehensive course at our 
very own school. And our force of 600 service engineers 
cover the entire country to give fast and efficient service. 

+ 
Proven reliability in a computer marathon. 
The M20 1s one of the most reliable micro computers 

1n the world. In fact, in a recent computer marathon, not 
one but two Olivetti M20 micro computers ran non­
stop. day and night, for a full week without even a 
single hiccup. 

+ 
Experience that helped us become the leading 

European manufacturer. 
For 75 years we have been helping all sizes of 

business become more efficient No other company has 
this understanding of the businessman's needs combined 
with over 30 years experience m computer technology. 
Olivetti is now the largest European manufacturer of 
computer and office equipment. So we will always be 
around whenever you need us, unlike a lot of computer 
manufacturers who won't even be 1n business in a few 
years time. 

+ 
At £1,795 it doesn't just add up to a better 

computer, it adds up to complete office productivity. 
The Olivetti M20 is available now from only £1,795 

or £9.88 per week to lease (plus VAT). And unlike most 
micros, it comes complete with free manuals and a one 
year guarantee. For more information on how to take 
your business into complete office productivity, com­
plete the coupon. 

I 



the facts, no other 

The MlO CQ ,juston e of ttie MlO ranp.. 
Oval disc drive , hi&h density disc storap and 
colour srap hics. 

r----------------- -------- , 
I lo : Valerie Seifer, British Olivetti, Olivetti House, 86·88 Upper Richmond Road, Putney, London SW15 2UR. I 

Tel: 01 • 785 6666. Please send me brochures on the M20 personal computer. 

I NAME I 
I POSITION -- I 

: ~~~:~~y TEL NO. olivelli: 
~-------------------------~ •HS-OOS"•~ li:.ofMotf'Oldtlow.Cl'l'H .. 11,tr~alo.c,i.R.eM...c" UCY> ''"'""'"'v......,. , olthf'~clll'M°""""""yof~f'rflul111v..,.__d1,-,t,t11~-. 



SANYO 
MBC 550/555 

...-(~--- see this issue! 

from: 

BUSINESS GRAPHICS, 
38 ULLET ROAD, 
SEFTON PARK, 
LIVERPOOL 17. 

051733 9604 
telex 628783 

16-Bit 8088 c.p.u. 
128K RAM 
- up to 256K RAM 
640x 200x 8 colours 
1 x 160K disk drive 
- reads IBM disks! 
(2x 160K drives= £899!) 

FREE SOFTWARE : 

WORDSTAR 

CALCSTAR 

SPELLSTAR 

MAILMERGE 

INFOSTAR 

REPORTSTAR 

+ VAT 
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Micros change so fast these days it 

some11mcs seems there's a new one 
announced every day. n.evcr mind 

C\'ery week. And it's often difficult to sort 
through the informat ion on what's new tn 
micros 10 find out more about your own 
machine. 

If you've bought a micro recen t ly. your 
thoughts arc probably tu rning to the kind 
of games and s.crious software you want to 
buy. and the periphe rals you can get for it. 
But where do you siart? Over the next few 
months PCN "ill be publbhing an occa· 
sional feature giving details of good buys 
for the popular micros. We'll gi\•e you 
cnoug h informa1ion 1oget a small library of 
first class software together, and we'll tell 
you how 10 go about buying add-ons. Th is 
issue we check out lhe Sinclair Spectrum. 

Software 
There's so much available in the "3)' of 
games softwa re for 1he Spectrum that )'Our 
prob lem 's liable to be c.hoosingra1her1han 
find ing. If you want a range of reliable 
softwa re to start with you could do a lot 
worse than sticking to the official Sinclair 
stuff. which was originally Psion, but now 
includes a few of thec hoiccro ffering.s from 
the likes of Artie and Melbourne I louse. 

Planetoids afld Space Raiders arc fairly 
: standa rd implementations of lhi.! arcade 
~ games. but Flight Simulat ion is one of the t best night simulators available on a home 
~ micro. and Scrabble. Backgnmmon and 
} the chess games can offer p.rcuy mean 
:§ opponents. even for the expcnenccd. 

pc:, 11,nn ,KY!~J~ 

The llobbit, from Melbourne House. 
has gained well-descr\'ed recognition by 
being included in the Sinclair catalogue. 
and if you tea med this up with Legend's 
Valhalla you 'd probably have enough 
adven ture to keep you occupied for the 
next few mon ths. 

E\•en if you don't reckon )'OU like arcade 
games you should also sample a few of the 
newer ones for the Spectrum. Atic A tac. 
Mr Wimpy. Ant Attac k and Pssst arc all 
wonh loo king at. The) sho~ "hat can be 
done by combining imagination. a good 
machine a nd a sense of the absurd. 

If your tas te is for somcthingslo~cr. try 
Munter Killer from Protck. which drops 
you in a :,.ink or s"w1m dilemma. running a 
small semi-detached submarine ia h~t ile 
wate rs, or have a look at Great Britain 
Limited, where you have to run the 
country, or Football Manager. which gives 
you the rather more importa nt task of 
taking the learn of your choice to the top. 
Both the~ lau erarcoldics. but they're still 
the best of their kind. 

As far as serious software is concerned. 
the official PsionlSinclair o utput is still 
pren y reliable. Vu-Cale and Vu-File are 
bo th far better than you'd 1hmk £8.95 
would buy you. and Vu-30 provides )OU 

wi1h a polished fac,lil)' fordrn" ang,n three 
dimens ions on scree n . 

Masterfilc. from Campbell Systems. is 
another reliable filing system. and goes 
some considerable way towards ovcrcom· 
ing the limitat ions of a tape-based filing 
system. Taswo rd 2 does a similarly effcc-

tive job for word processing. and though 
)'OU won·t find it in all 1hat many shops. it's 
well worth .searching for. particularly 
because it incorporates software to handle 
a wide and growing range of Centro nics 
interfaces. 

Peripherals 
One of the rca\Ons the Spec1rum •~ a 
low-priced introduc t ion 10 computing is 
because the basic machine doesn't ha\c 
much in the "ay of interfaces. There's no 
joystick port. neither Cen tromcs nor 
RS232 interface. and no monitor output. 
All these limitations can be O\·crcome. but 
ic's really a question of deciding "h1ch of 
them you want or need tOO\Crcome. 

Your app roach tobuy1ngpcnphcrals for 
your Spect rum will depend a lot on what 
you want to do with the machine . If )Ou'rc 
happy playing games you may well JUSI 
want to get a good jO):-.lick. and if )OU only 
require a hard copy facility for pnntingout 
you r programs 1hc ZX Printer fit,. 

Joystick interfaces 
As the Spectrum was launched" 1thout ,Ill\ 
joystick facility, 1he older games tend not 
to have any joystick control options buill 
in. A number of companies produced 
joyst ick interfaces before Sinclair pro­
duced its own Inte rface 2. so currently 
there arc SC\'eral different and incompall· 
ble standards for Spectrum games . 

Interface 2 cakes standard Atari type 
joyst icks. It is currently compauble "11h 
Psion/Sinclair games. and new games from 31 • 

" 



"Leaves the Atari, Dra 
and Lynx 

Mfifi:i; ifdi&l2 ·1111 

----- ----•• ill ............ _ -············· ···········----___ ,. _______ _ 
•• 

Recently Which Micro? and What Micro? 
tested the Spectrovideo SV 318. Here's what 
they hod to soy: 

'lhe flrst.~heop, high performance 
computer ... 

"Double precision numbers ... ore ideol 
for companies with turnovers under 
£999,999,999,999.99." 

SpeclnMdlo SY 311: Memory - 32K ROM expandable to 96K. 32K RAM expandable to 144K Keyl)oaRI - colculalor type, 71 keys, 
tOfuncllon keys, bulttln JOYShck/curso,controt Glaphk:s- t6cotours, 256x 192high resotuhongroph,cs, 32spntes Sound - 3ch0nnets, 
8octovespe<ch0nnet· G'P/M • compatllitlty- over3000 ex1Shngsof1wore packages Sloroge- cossettednve.256Kd,scdnvecopoc,ty 
SUggesled ratoil price - £186 

SpeclnMdlo SY 321: Memory - 32K ROM expandable to 96K. 80K RAM expandable to 144K Keyboard - full word processor type, 
87keys, 10funcllon keys,bu,ttincurso,controt Grophics- t6cotours.256x 192high resotullongroph,cs,32spntes Sound- 3ch0nnets, 
8octovespe<chonnel: G'P/M • compatllitlty- over3000ex,shngsoltworepackoges Sloroge-cossettedrive,256KdtSCdnvecopoc,ty 
SUggesled rllloil price - £262 

A fuN range of perlpherols <n also <Mlilable. ··-- ·--..... .............. . . " "'t• ....... --.°""'..._,, ... 



'lhis is a BBC class machine." 

"As a computer for the enthusiast it is well 
nigh perfect." 

"A gOOd micro for tomorrow" 

SV·318 SV·328 
PERSONAL COMPUTERS 

5pectlovideO Lid, 165 Gortll Rood. Mordef\ Surrey SM4 4lM 
Telephone 01-330 0101 Telex. 28704 Ml,ti V/W3 

All In the coupon today and we'll mall 
you the reports as well as a full techntcal 
specification brochure in colour of this 
amazing new personal computer or see the 
Spectravideo for yourself at most leoding 
computer stockists. 

I To Spoc.-Ud , 165 Gortll Rood. Morden. Surrey SM4 4lM 

I I am Retes!ed in SpecfrOYldeO compot«s and penphefol$ Pleost 
I = me lofest repoos Jogelher ...n, a ru111ectncol spec1hcohon 

I ~~~----------! Addr8$$ _________ _ 

I 
I 1e1 ~ ____ smcooe _~ oc=.=,.~,= .. 

I 



As a leading distributor of hOme comput er software, we know what'S selling in 
retail outlets. We'Ve also got the knoW1e<lge an<l capability to best service and 

supply the requirements of Quality computer shOps nationwide. 

The 12 top games ~ature<l above are available now In 

John Menzies awmmw 
shOps an<l other gooo computer shops supplle<l by Tiger Distr1bUtlon. 

Make sure of your stocks · an<l our support · by contacting your 
nger Distribution van-salesman · or by phoning our tele·salesgfns 

on 051-420 8888. 
Tiger Dlstr1butlon. commercial House. 4 Victoria Road, Widnes. Cheshire. WfJJ3 9DV. 

f 
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<Ill 27 01her companies arc starting 10 have a 
facility 10 u.sc it buill in. The Kcmpston 
interface is th e most establis hed of the 
thir4 party interfaces. and Kempston has 
been relatively successful in geuin g soft­
ware houses to write it into their programs . 
Kempston also produce s conversio n tapes 
for some or th e games not CO\'ercd . 

But you still won ·1 be able to deal with all 
games un less you go for a progr ammabl e 
int erface. The se allow you to specify 1he 
keys you wish to replace with the joyst ick. 
but they have disadvan tages. You have to 
fiddle with the prog ramming when ever 
you chan ge game s, and this can involve 
loading an extra t ape. which comes with 
the int erface. Th e Stoncc hip int erface is 
probabl y the easies t to deal with . but in the 
long run. as mor e manufacturers take 
account or them . you might be better off 
with the Kempston or Interface 2. 

Printer interfaces 
Because the Spectr um doesn't support an 
SO-colu mn display, printer interf aces that 
dri, ·e profe ssio nal SO-column print ers 
cau.sccc rtain complicat ions. So before you 
even think of gettingan interface. you need 
to consider th e so ftware you'll be running 
with it. 

Obvious ly word processing program s 
should have the facility to deal with 
professional quality printers buil1 in. but 
other serious programs arc also Slarting to 
appea r with this featu re. Oxford Co mpu­
ter Publishing. for exam ple. produces 
SO-column 'Plus so· versions of its Finance 
Manager and Addr ess Manager programs . 

A s far as the Spec1rum is concerned. 
print er int erfaces come in two vari eties­
RS232 and Centr onics. The 'official' 
prod uct is Sinclair' s Interface I. which is 
ac1ually rather more 1han a printer inter ­
face. It incorpo rates 1he necessary inte r­
facing for you to use 1he still fairly 
legendary Microdri vcs. along with an 
RS232. Sinclai r is using lhc RS232 on its 
new O L micro . 

The prob lem is that RS232 lends 10 be 
more comp licated 10 operat e than Cen tro­
nics, so ir you simply wanl an interface to 
produ ce quality hard copy, you may prcler 
Centronics . Which of th e many interface s 
you get really depeiids on what you want to 
do with your prin1cr. Fo r word processing, 
Tasv,rord 2 allows you to prod uce a tailore d 
version of the p rogram to work with a 
range of interface s, and the Oxford 
Comp uter Publishing progra ms arc de· 
signed to work with the Kempston int er-
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quality, but its price means it' s a texcbook 
case of you gets what you pays for. 

Storage 
Interface 1 gives you access to the 
Microdrivc, which is the official Sinclair 
sto rage mel hod . It has in fac1 pro "ed tobc a 
fairly troublesome unit, and Sinclair has 
been ame nding various poin ts of design. 

With around 85K capacity per cartridge 
the Microd rivcs arc comparable in storage 
to . a nd compet itive in price wi1h , 1he more 
basic disk systems. Th e way storage is 
going. Microdrives aren't likely to set the 
worl d on fire, but if they drop in price once 

face. In ot he r cases you may find 1t they're produced in grea ter volume, they 
necessa ry to use dri\ •er software supp lied could well wean a few peop le off 1ape 
with the inlc rfacc before loading your own s torage. 
programs and th is can . in some instances. Currently. the altcmau,e to the Micro-
be t ricky. But once you ha, ·eso ned out th e drl\'c tS the Viscoun1 disk dri\'c, which uses 
problem of interfacing your soflwarc to IOOK single sided do uble density S.25in 
your interfa ce, you r Spect rum shoul d be disks. Its main advantage at the moment is 
abletocloa ny1hing o1hermicrosca nw1th a it' s virtu ally all that' s available. but the 
printer . trouble is, with the new high capaci ty 3in 

Should you need to prin t ou t listings . of diskett es becomi ng pop ular, it does n't 
course, you'll need a scree n dump rout ine rea lly shape up against th e sort of 
to handle use r defined graphics. Tapes of technologytobeavai lable ,·crysoon. rn .:s 
1hcsc arc availab le for some interface s: tg Byt e Driv e .SOO, for insta nce, is due to be 
the Euroclcctr onics ZX LPrint . interfaced to the Spectrum in th e near 

Keyboards ru,ur c, and; , 1ikc1y1osc1 a highcrs tand ard 
for storage. 

With your pro print er insialled you'll .----- ---- -----i 
quickl y real ise your keyboa rd doesn't 
come up to scrat ch. and start looking for 
ano ther. If you've tried . you' ll know 
how difficult 1his really is. Keyboards can 
be poorly designed. or they can be backing 
up mail order waiting lists in10 1he middle 
distance . So buying a keyboa rd by mail 
order is a minefie ld, unless )'Ou've seen the 
keyboard in the flesh. and unless you know 
you can rely on th e compan y. 

The two mos t commmon brands of 
Spectrum keyboard you'll find in use arc 
the Fuller and th e DK T ronics ranges. The 
earlier Fuller model, the f04 2. is an 
effective keyboa rd , but limited by its lack 
of a prope r space bar and its gruesome 
looks. The newer FDS has a more standar d 
keyboard la)'Out . and look.sa lot bette r. bul 
Fuller had been advertising it for some 
month s before ii actually appe ared at the 
end of last year . so wait ing lists at least wu~ 
substantial . 

The DK Tr onics keybo ard is at least 
avai lable, and is quite cheap . Th e keys arc 
a litcle on th e springysi de ,so it's difficult 10 

type at grea t speed . The main troub le wi1h 
the un it is the re does n't see m to have been 
much thought put into the const ruction . 
The arra ngements made for puttin g the 
power pack inside the case arc minim al, 
and if you' re not very carefu l you could find 
yourse lf with a highly dangerous case or 
power pack wobble. With thi s. and with a 
number of othe r keyboards, possibly the 
o nly way you'll fit ln1erfacc I in is with a 
hacksaw. 

O f the newer keyboa rds th at do take 
acco unt of Interface l , the most plausib le 
sounding is the Tra nsform keyboa rd. 
which is designed so that Interfa ce I screws 
ont o the back in the same way as it docs 
with lhe original case . The Transfo rm 
keyboa rd is well designed and of fairly high 
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LISP COMPUTER LANGUAGE 
Kenn Garr och looks at Lisp - not a speech impediment but a language that 's been around a while. 

IJsp (Litera lly Thou.sands of Paren~ 
hcscs) is an old language. of the same 
·intagc as Algol . Fon ran and Cobol. 

Thi s may be one of the reasons why it has 
been neglected O\'Cr the years. The 
implemcnlati on dealt with in this fea tur e is 
fo r 1hc BBC micro. but there is no rea so n 

Learn to Lisp 
why th e runct ionsgiven cannot be adapted ,:!l:'llll'.llli!3:i!Iliiiim:m••·················· and modified to suit ochcr system s. as long 
as the basic core of instructio ns is similar . 

Lisp is generally known as an artificial 
intelligence language. Since th is is such a 
complex subjec t , Li.sp is taken to be more 
complex 1han it really is. In fact. Lisp is as 
easy to learn as any other language ; )'Ou 
simp y follow the rul es . Its flexibilit y allows 
ii to be used in almost any application apart 
fro m straight number cru nching . tho ugh 
with a little thought e\'en this can be done. 

Functions 
The main drawback of Lisp is its large 
and slow use of memory (in int erpreted 
versions) . The followingscriesof functions 
allowsdi sli-ba.scd Lisp systems to access the 
disk storage and execute func1ions as 
though they were in memory. giving a great 
dea l more usable memory space. They arc 
designed to enable lis1s of data to be 
trans ferre d from disk 10 memory easily. 
They arc: 
NF ILE , Pt..rrEXT, EXT. FeXT and C.UST. 

The first.NALE, isuscd toi nit ialisca new 
file. The file is first set to con1ain a NIL, 

which is used as the end of file marke r. u--,.., 
passes the file name to be initialised into 
the funai on. When the file is opened. the 
Of"t.."" function retu rns the 'handle' into the 
local variable 11DL. 

The 01hcr argument of OPE.;, NIL. tells 
the system that the file being opened is a 
new file (the same aso n soUTi n Basic). In 
the same way as the Basic command 
orm.:olJ'T, the 0/S does not check whether 
the file exists and so will overwri te a file 
with the same name. 

When in use, the file is 'e lastic'. it the 
moreda1a put into it , the bigger itgets. This 
may so und Ob\'lous. but if a new file is 
placed aflcr it , it can't extend-e rrors will 
probab ly ensue. 

Now that the file has bee n crea ted , a 
function I hat allowsda1a to be stored in the 
correct fo rmat is needed . 
This rout ine is Pl!TEXT and is used in 1he 
following way : 
(PVT'EXT 'listnamt 'filtnamt) 

The two arguments passed into Pl1Tl1XT 

e nd d•f I n •d 

CDEFUN NFI L E CLFN CHD L)) 

IS ETCi> HDL COPEN LFN NIL )> 

CWRJTE HDL NIL ) 

CCLOSE HDL > > 

PUTEXT i• • f unct i on u• •d l o pl e c • • ll•t lnlo • n•••d +11• . fl 

I DE FUN PUTEXT IFN LFN IDUM) I HD LI IC NTl> CCNT2 > I 

IP RO ON 

CliETG CNTl O> 

CS ETQ CNT 2 O> 

ISETQ HD L fOPEN LF N TI> 

ILOOP 

CUNTI L CEO ' N IL IRE"D HDL ) >) 

IS ETQ CNTl l"DD l CNTl))) 

!C LO SE H DL ) 

ISETQ HD L IOPEN LFN T I I 

CLOOP 

IU N TJL CEii> CNTl CNT 21 I 

I READ HDL I 

CSETCi> CNT 2 U liDDl CN T 21 > > 

CS ETG DUN CL I ST 'LAN I DA ' NI L F N) ) 

CWRIT E HDL FNI 

I WfUT E H DL ID UNI I 

CWRI TE HDL ' NIL i I 

ICL0 8 E HDL) J 

arc FN (the name of the list) and I t-111 (1he 1--- - - --------------- - - --- - - -, 
name of the file). P\.lreXT is in 1wo main 
parts . The first opens the file and then 
reads down it unti l it comes 1oaN1L. CNT1 is 
used to count the numbe r of MeAD S needed 
to reach this point . and the file is 1hen 
closed and opene d 10 'rewind' it and set the 
file position po inter to the start of the file. 
It is lhcn read cNT1 minus I t imes and the 
list name , from FJ",I. is written into it . 

The next thing to do is to write the list , to 
which the name FN appli es, into the file. 
This is done by atta ching a Lambda list to 
the local variable ouM. Thus when ouM is 

•n •• " ... to a ... • •t er111a1 •••t• fr -"-• t11 .. . 11 •• " ... 

1111 t M • .,... •• • T • a1at111- • ttle..-1 . If th e llet •• ,..t .,. ...._, 

,...,. .,_ 9rr ... •Ill eccurr ••T •• ... ,ftN - • 
INl'WI DI T IPN LJl'N Cta.l I ·- c•te ..... tOPP Ll'N TI I 

,__•v_a_1u_•_••_d_i,_,_•_••_rn_s_1h_e_l_is_10_1_,~_. __ _. _ __________ _ _ ___ ______ ____ ~34• 
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PRICE BREAKTHROUGH 
COUIUR MOlllTORS 
FIORITYCM14 
MICROYITEC14l1 
MICAOYITEC14S1 

MONOCHROME MOIIITORS 

hEWCASffl 
LOW CARRY 

PRICE PAIC( 

189 1• 
209 lit 
313 m 

SANYODM2112 73 H ,, SANYOOM8112CX 97 

TORCH AOD·OIIS 
ZEP 100- EXTENSK>N Z80 
PROCESSOR WITH £1, IOOOf 
SOFTWARE UNOE:A CP M COMPATIBLE 
OPERATING SYSTEM 339 
ZIIOOP2-ASZEP 10081./T 
INCLUDES TWIN 400 K DISK 
DRMS,P'SANDCABUS 730 

BBC Model B microcomputer, 
Including FREE, NEXT DAY mall 
order delivery or 2 FREE cassette 
games of your choice, for cash 
and carry sales. 

£399 

BEAT THOSE PRICES! 

NEW CASH I 
LOW CAMY 

PRK:t PfllC( 

MATRIX PRlfflRS 
SEIKOSHAIIO 151 15G 
S(IKOSHA 100 181 171 
KOCR·SOOI 
(COMPATl8UTORX80FII) 237 m 
EPSONRX80 2,2 '311 
EPSONRX80F!J 2711 "' EPSONFX!O 382 ... 
DAISYWIIEEl PRlfflRS 
JUkJ6100 374 ... 
SILW:RR£EOEXP500 307 ,., 

ALL PRICES SHOWN 
INCLUDE V.A.T . 

micro/FAST ,... ..... 
57 HOXTON SQUARE , LONDON N1 

OPEN FOR PERSONAL CALLERS FROM 
MONDAY TO SATURDAY, 9AM TO 6PM. 
MAIL ORDER OR OTHER ENQUIRIES 

01·7291778 

DISC IIIIIVES 
SINGLE100I( 
SlfffilE20()0(3" 
SINGLE<OOI( 
OOU8LE20()0(3" 
OOIJ8LE4l)()I( 

flOPl'Y DISCS 

HEWWH& 
LOW CAMY 

PRICE PRICE 

151 15G 
200 1,0 
2111 ... 
393 "' ,.. ... 

3"' 415 UI 
S'S40T 175 US 
O.'S40T 220 2.11 
O'S80T 2 80 I .IS 
FREE LIBRARY CASE WITHMRY 10SW OISKS 

DELIVERY CHARGES FOR MAIL ORDER: 
FLOPPIES (10.SONLY)-AOO £2 
ALL OTHER ITEMS-ADO t10 

A COMPUTER SIM ULATION OF 
THE SPORT OF ORIENTEERING 
48K SINCLAIR ZX SPECT RUM 

Thrtc d,mc rmonal simula11on or 
!he sporl o( oncn 1ttnn1,. O.spay 

~~:"j~~~~Jr u~~cd r:!~ 
prac11tt lns1ruct1on). colour 
map and casscnc. £9.,s 

'as1onish ingly realistic' Crash Micro 
"tx<tptionally absorbing ' PCN 
'txtrtmtl y impressive, highly r«ommtndtd' Micro 
Adventurer 
'ofinttrtst and valut" Ed. Co mputing 
'invaluabltaidfor uaching' Com pas s Sport 

Send SAE for full lisc. 

Dcpt N FR EEPOST EM463 (No scamp) 

PHIPPS Assocl A 'JES 172 Kingston Road, Ewell . Surrey KTl 9 OBR 
fi Telephone 01-393 0283. 24 Hou r answering . 

Prices include postage (out s ide Eur ope add£ 1.00 per item). AC'uss and Visa cords wt lrom1 
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..._ 32 One or the clever things about Lisp is 
that function s arc themselves lists - the 
list is preceded with a Lambda and an 
argument list, in this case i,.1L. and ends by 
producing a result. Jn this case 1hcrcsul1 is 
the list of1-111. 

Arter (ouM) - the bracket s cause it 10 
be evaluated- has been written to the file, 
a NII . is placed after it to denote the end of 
the file. The file is then closed. 

The next routi ne to be defined is a 
function that will extract listS rrom a file . 
This function is EXT and is used in the form: 
(f-.xT 'liJtnamc 'fi/cnamc) 

EXT reads the file until it reache s the 
listnamc given in the argument. The list is 

LISP COMPUTER LANGUAGE 

IUNTU. 

fEQ FN HtEAD HOS) I 

I S ET FN I READ HOLi I I 

!U N TIL 

IEOF HOLi 

CPRINTC 

FN BLANK • no t BLANK • t n 

BL A NK LFN> I I 

ICLOSE HOLII) 

then read in and named with the listnamc 1---------------------------~ 
usingser. l(thc list is not in the file then a 
message to that effect is printed . 

It . is now possible to test NFll l- and 
Pl.n"IDCT. First enter their definitions and 
then lypc: 
(N FILE.J- "lJN) 

Th is will initialise a file with the name 
J-"lJN. Ncx1 ente r: 
(PVTE.XT 'N M LP 'n m) 
This will store NFILB into the file FUN . The 
next step i.s to store NJTEXT so IYJ)C: 
(PvrexT 'pun XT 'ruN) to store i i. Both 
PVTPXT and NHI e can now be removed 
from the oou ST or object list by entering : 
(SITTO PlTlEXT •Ul'"11)E F1NLD) 

(SBTO NFll..E 
0

UNOEJ-'1.,""1EO) 
(oeuST) 

The last command will produce the 
object liSJ to check whether or not they arc 
gone. 

Now define the EXT function and test it 
with the following: 
(BXT '1•tm .X'T ·rus) 

Typing (0 1n .1ST) will now show Pl.n"EXT 

back in the system. Asa test. uSCPUTEXTtO 
store wc-r in FUN by typing: 
(PlTfEXT 'ex-r 0

J-'\IN) 
Th e above routines can now be used to 

save memory space. The function that docs 
1hi.s is J--mrr . This routine fetches a stored 
function from the disk. evaluates it and 
then remO'\'CS it from the computer's 
memory . The result of the evaluation is 
given as the result. In this way it is possible 
10 have access 10 a large number of external 
functions, the trade-off being loss of speed. 
The function n XT is used as follows: 
(FLXT '(function orgl arg2 argJ t'IC) 

'filt>namt>) 
As an example define RXT and enter: 

(SI IT O PllTI.JIT 
0

UNOH IN I o) 
( FEXT '( PI.Tn.XT ' ,-,:;_,rr ' t"lJN) 

0

FVN) 
Thi s function will load PVTI.'XT from the 

disk. use it to store FL XT into the file FUf',l 

and then delete ,~. To sec whether 
this operated correctly, the Eusr function 
can be entered. llLIST gives as its result the 
conte nts of a file so (1-.u ST 'ruN) v.ill 
evaluate to: 
( NFILE PlrrtX'f 1-XT 0- XT ). 

Ft:XT can now be used 10 store the 
funclion , UST by entering: 
(FI.OCT '(PVTFXT ' El IST ' t,"lJN) · ..--uN) 

and the system is complete. 
Only the functions l!XT and possibly 

ffiXT need be kept in the S)'ltcm per· 
manently. The.sc should be defined. or 
loaded from FUN using EXT. and then 

FEXT I • uaed t.o t. ••por a rt I )' lo a d a f unc: t. ton Into • • •ory, evalu at• 

1t and ttlen r • •ov• It. FEXT la u aa d •• CFEXT '!funct i on ar-9 a r-9 

a r-91 'fl.l • n • ••> and d•fln ed 

IDEFUN FEXT IFPAR LFN CR> I 

IPROO N 

IEXT IC A R FPARJ LF N I 

CSETQ R 

IL I ST 'LA "BD A 'N I L FPARI l 

ISETO R IRl I 

CSETO CCAR FPARI 'UNDEFJNEDIJ .. 
•t..t•T l• a f1,1nc:t.lori t.t.at. r et.1.1rri• a I l•l of t.t.e cont ent.• of a 

CKT8 • Lr aT 

'CL MDA 

CLi,N OfDLI UM ... > IHI J 

, .... OON 

CN.T8 NIN.. CC..: N Li,N TI I 

IL-

CM T8 DUMI I MAD HDL J I 

CMT8 Q ICONS DUMI lltSJ J 

CUNTJL CE8 DUM1 ' NILi I> 

CMAD HDL JJ 

CCLOK HOLi > ... , 

•• • • ••• ll•t, 

(S AV E 
0

1.'f) should be executed. This will 
save an image file called 1M onto the disk. 
When the S)Stem is booted up all that needs 
to be enlercd is ( LoA 1> 'n,c) and all of the 
facilities stored on file will be available. 

Using the functions described abo\c. it 
is possible 10 save any type of list in a file. 
Make sure the files arc not too long. since 
the longer they arc. the longer it will take 
to evaluate the lis1 at the file's bottom . ,a, 
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Birc ha ll Moss Hall , Hat her to n , Nant w ich .Chesh ire , 

tel. 0270 811948 te lex. 36 7311 CWS 7PJ 

Please Rush m e :-

O MEGAHAWK £6 ·95 in c VAT 

O ZYLOGON £6 ·95 inc VAT 

I enc l ose cheq ue / pos tal ord er payab le t o ' BIGG ' 
for £ _ _ _ _ 

Name ______ _ __ _ ___ _ _ _ __ _ 

Addre ss ___ ______ _ __ __ _ _ _ 



M,ckVoceCOMeSNl~'sNW~ 
ICMIM, nNN oatNk ,..uWe . NoletN 
prvl:tctiwefta,s..,....tllecartrWc•sa.itMCIHM: 
'Nlen ' tluil ....,..•NtCfil oatotllek . 

Commodore speaks up 
Barry Miles ise nthra lled by the 
dulc et tones of th e Magic Vo ice. 

M agic Votec. t he Com modore 
speec h module anno unced at the 
Co nsume r Electron ics Show in 

America. 1s expected to be on sale in the 
UK this month. 

Speech is a desi rable add-on for many 
uses. from program promp ts :md error 
messages to educa t ion and e ntertaini ng 
games . 

Magic Voice is only t he beginning of 
Commodorc"s plans for speech. which 
include puning 1t into many Commodore 
games. typically IOO"'ordsand20phrases. 
The well-known arcade games Go rf and 
Wiza rd of War will soon be accura te 
mimics o f the original arcade games. 

A pre-release ver,;;1on is re\iewed here. 
but it isfairtocxpcc t t he packaging tobcup 
to Com modo re"s usual high standa rds. 

Documentation 
The 27-pagcdoc umenta tion 1s t he dc1a1led 
American prelim inary vcr\ion. though it 
may be cut dow n for Britain. Full explana­
tio ns of how to proceed arc given. and C\ en 
descrip1ions of how 10 connect differe n1', 
mon itorsfT'Vs. P rogramming speech in 
assembly language is also cove red . 

Design 
Magic Voice has been attracti\ely and 
though1fully dc!!.1gned with flaps on t he 

• cartn~gc port and rollers for ease of 
~ msert1on. 

! Setting up 
1 The umt is supplied with a Phono to DIN 
l cable . and connect ion 1s st raightforv.ard . I 
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used a Commodore 1701 mon11orw1th no 
problems. S"'1tchmg on the machme g t\CS 
1he normal sign-on message. and I here "as 
no difficulty in try ing 11 ouc - although 
some surprise beca use i1·~ lhe fif)t 11me I'd 
come across a "oman's \Oicc S)nl hes1sed. 
Commodore sa)S 1h1s is beca use child ren 
respond best to female voices and the 
mod ule it planned ts for educational use. 

In use 
The unit has hook s into Basic. !loO )'OU can 
u.sesome new. and almostsclf-cxplanalory 
kC)'words . Simply t)'pe SAY. put )Our 
word 1n 1n\ertedcommas. and 1hc machine 
do« the rest. Clearly 235 v. ords is a limited 
\•ocabulary. bu1 because 1he "ords arc 
produced as"' hole cnt1t1es t hey are easily 
understood. and sound as 1f said by a 
pe~n. no1 a robo1. 

The \·ocabulary has been made as v.1de 
as poss ible v.ith in the constraints b) using 
some neat tricks . The sound ·ssss·. for 
examp le. can be used to make v.or<b 
plural. and 1he 'ty' sound enables numbers 
tobe linked . Thesoundscan be called upby 
numbers or by using string variables . 
DATA and Rt Al> sia1emcn 1s. toiet hcr 
w11h loops contammg ~A, command~. can 
be used 10 create sentences. 

You can vary 1he speed or 1he \pcec h by 
usmg the new kcp,1,·o rd RA n . and )'OU can 
have a di fferent rate for each v.ord. v. h1ch 
enab les you 10 refine 1he speech . 

Provis ion has been made for program­
me~ who wan1 10 S)'nchromse che speech 
'\ia the key"ord Ro,: for examp le, )OU 
could t)pe zo II ,01 RDY 1111 'l (;OTO IIJ lo 

make the machine wa11 until it has fin1~hcd 
speaking before executing t he next !me. 
The Commodore 6-1 can now execu te 
speech. music. and grap h1C!I-at the same 
ttmc. and th is form or ume con t rol. 
dependent on the length of the spoken 
v.ord. is essential if 1he full capab1h11es of 
th e machine arc to be realised. (I low about 
a singing 64?) 

Trying to get t he mac hine to say 
somet hing not in its vocab ulary gives the 
' Illegal Quan t ity Error'. Oth er error 
messages are the 'Type Mis match Error". 
retu rned if you give a non- numeric 
argume nt to l he RATI.:.. command. and new 
vocab ulary errors - provision has bee n 
made to call them up once loaded. 

Verdict 
At£.50(comparcd 10 the Amencanpnccof 
$60) it 1s compct1l1\e "1th other speech 
units for t he 6-1 (allof v.h1chcost about £20 
more than similar products on t he Spec­
trum). 

· An in teresting so ftware cartndgc for 
Magic Voice. due for release this summer. 
\o\111 comcrt 1ext to speec h . 

Compe t ition isofferedb) theCom mialk 
from AndO r S)slems. also cos1mg £50. 
llus has 1he ad\ antage or usmg allophones 
to give 11 a limitless \·ocabulary. though 
they arc not as easy to use as text to speech 
comerte~ . 

Magic Voice has been v.dl designed. and 
doei its job a11ract1\ely. It 1s certa in ly a 
v.or1hv. hile add111on to the ent husiast's 
tools. C\Cn more so when the co nverter 1s 
re leased v.hich will make Magic Voice! a 
winner. 

,...._. MaJteVoicc~ Commodorc 
Computcn flriot£49 9S1ncVA TlllcMMI 
Commodore6-lc.t.1: Commodcm·deak n 

f'( ', I L81H.iAM.'t !~ IYS-1 
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lnterbeeb in control 

Victor 0 ' eill describes how to interface your BBC micro to your household using lnterbeeb. 

Tie OBC is not ofl en 1hought or as a 
controllingdcvicc._but with a suitable 
interface u can easily bc..-comc one. In 

prac1ical terms your BBC could become an 
an ti-burglary device. con1rol your heat mg 
and be used for anyo t hcrclectric:al contr ol 
functions wit h the help of a new in1crfacc 
from DCP Microdc,cl opmen t S)stcms. 

The ln1crbccb is a selr-con1amcd inter­
face. and can also link the BBC to 
analog-10-digirnl and dig 11al-10-analog 
converter packs. llus means the electrical 
signals m heaters and hghts. for instance. 
which arc analog. can be con trolled by a 
com put er. in 1,1,hich all th e signals arc 
dig ital. 

Mos1 interfaces contr ol elec tr ical de­
vices by ou tputl ing an analog signal. The 
digit al sig.nal from th e micro is convene d. 
and the ex ternal de\ ice reacts . Con\Crt ing 
th e signal back aga in allows lhe dfec ls of 
the action to be monn ored before the nc'<l 
piece of informa1ion is sent oul . 

Th e l nterbceb is ,eNUle and easy 10 
use. pro,,idi ng a range of dig11al inpul and 
output faclli1iesand eight analog-to-dig 11al 
com·en;ion channels. on the BBCs 1~11 lz 
bus. A soc ket connecuo n for the OCP bus 
allov.s expansio n of the interfacing facili-
11cs with th e DAC pack and the A D pack. 

First impressions 
All threedev1cescome in smarl gl~s·b lack 
bo xes topped with sturd y plas11c labels 
which show 1he locat ion and functions of 
t he inpul and ou tpu t connec tors. andg i\e a 
sim plified schemat ic circuit diagram. 

Inside eac h one are neat and v.cll 
laid-ou t print ed boar ds. Th e lnte rbceb is 
den sely packed on10 a platcd-1hrough · 
hole board. and SC\ era I componen ts. apart 
from lhe usual lTL ga1es and buffers. 
stand out. The 28-pin IC (ADC0809) ,n 
one come r is the8<han nel analog 1odigit al 
(AID) con"e rtcr. Opposi te 1hat are four 
rela ys used to sv.i1ch higher current loads 
on and o ff. and in the centre of the board 
lies a ,·ollage regulator a11achcd to a fairly 
large heat-si nk . 

auach es the lnt erbceb 10 the IMll z bu-.. 
and a separate powe r supply unit plugs into 
a socket nea r the ribbon cable outlet. 

The DA C and AD packs plug on10 the 
DCP bus - a 15-way socket on the 
l n1erbecb. Thi s bus is a feed-t hrough 
connection on th e tv. o packs. so I hey can be 
slacked e nd -to-e nd on the back o( the 
lnt erbeeb. Th eirpo v.er comesfro m the SV 
supply rail (one of the DC P Bus conncc­
lion.s). Th ere's no need (or poss ibility) for 
hardwa re adJuSlments to the lnt erbeeb or 
1he two packs. 

Documentation 
l nle rbceb"s manu al. althoug h pro, isional. 
is v.cll ..-.nuen. iaking you through each 
mpul and ou tpul fac1lit). !!•' mi c"<.implc, 
of appl ications in ha rdwar e. and ~1mplc 
sof tware rou 1ines. The DAC and AD 
packs arc sup plied v.11 h single compre hen­
sh·e AS information shee l s. 

In use 
lnadd i1ion tot he DCP busconnec1or1 he rc 
are fo·e dis1mct mtcrfac mg ports on 1hc 
lnterbeeb: 8-bit digital mpul and outp ut 

Th e appli catio ns mentioned abme 
could be imple mented v.1thout the use of 
an interface. but 1h1s would require )O U to 
take 10 )Our BB C with a soldering 1ron­
even with an interface you might ha\c to 
use one. 

Setting up 
A 400mm length of 34-..-.ay ribbon cable 

(bo lh 1TL). a four s..-.1tch mput and four 
relays - each v.ith a common hnc - and 40..,. 
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Schemat.K dlqram s.hoWlnJ: DCP lnterbeeb In UH". 
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<111139 eigh t analog input s. 
Th e dig11al input and ou1put ports are 

t rcalcd as 8-b11 binar) numbcni "h,ch 
Basic com crts to decimal "hen reading 
from or wn1ing to th em. The switch mputs 
arc also read asa binary number. accord ing 
to " hcthcr a par11culari;()('kct 1sconncctc d 
to the com mon line or not. The rcla~ arc 
eas ily S\\itchcd on and off and can handle 
loads of up to IA at 12V (e nough for small 
lamps or toy mowrs). o r be used to 
energise a larger rela) for more meat) 
applicat ions. Th e ND comcrs ion.s arc 
carried out b) a single chip "h1ch multi­
plex es the input signals. 

E, cry func1ion of th e lnt crbccb and the 
two packs 1s easil) accessed from Basic by 
simply .... rilin g to. or reading from the 
de, ice add rc~s. For 1nstancc.1he ins1ruc-
11on ?&FCC2 • n (n 1s dcc1mal) .... ,11 
genera te th e bma') bit pattern for n at the 
8-blt· digital o utput port. The d1g1tal input 
po rt . relay~ and SY.1lch inputs arc all 
hand led m the same stra1ghtforv. :1rd 
manner . 

The AD and DAC packs are equally 
easy to use . Bo1h fca1ure8-b 11comcrsm ns. 
and 1hc AD pack ...._,u opcrace a1 about lO 
time s the speed of th e AfD comc rters in 

the lntcrbccb-alt houg h both of them will 
convert data much faste r than it takes Basic 
to read them . 

A sma ll probl em came 10 light her e: Th e 
,oliagc references an the tY.o packs 
(2.55V) and the lntcrbccb (2 A5V) don' t 
mat ch. This may not seem much. but if )OU 

INTERBEEB ADDRESSES 
JNf" U1'e DIOJT~ 
"-1 9 (9'AD• " ltl' CC1 •1 

•?'V CCl•2 
• ? •P' CCl• 4 
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BEEB CIRCUIT CONTROLLER PROGRAM 

con,e n er 10 monitor 
the response of some 
external circuit to a signa l 
~cnc rate d via 1he OA C pack. 
yo u would ha,e to scale th e dala m 
so ftware before )OU could make a 
meani ngful comparison. The proble m was 
COSI: a prcci5c 2.SSV reference costs nearly 
fhe tim es that or a 2.~sv. 

The lnt crbeeb manual rncludc:s sc, cral 
acade m1cap pl1cat 1ons for these inlerfaccs. 
such as SY.1tclung LE.Ds on and of f. mce 
th esedc, icesarc hkel) tobcwidel) used m 
educa t ional establish me nts. (in leachmg 
circuit design . contr ol theory . clcctro ni~ 
etc) these are useful . but not as interest mg 
as using 1he interface in th e home. 

Verdict 
Th ese three products are excellently 
engineered: a good concept. \\Cll thoug hl 
ou t and professionall y presented. In 
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EPSON RX80FT £319 Context MBA 
Matrix Pnnter fortheHP9816 

HP9816 £3285 TVl910 
16-bll system ConversatKJnal Terminal 

HP82913A £220 TVl970 
12"mon11or ANSI terminal 

HP82937A £250 TVl802H /10 
HPIB interface Hard disk system 

HP82900A £250 TVl806/10 
CP/Mopt,on Multi-user system 

HP8 7/13331 £185 TC800 
Personal productivity software Comms box for TVI systems 

And nobody beats our deliveries either- all these products are 
available now for same day despatch. So phone your order today. 

For details of our complete product range, phone for our new 

catak)gues too. ~ 077•382 6811 
---- - -

MIDLECTRON DISTRIBUTION 

£350 

£908 

£3750 

£3800 

£750 

-=-.:. ~ .:. '": 
":.... ..=... ..=... .: ~Oflc« NEC ._..,T ,IOtC... St~sOoct..LOl'IOOI\ EltM ltf ,Ol)tl lffltT• , ClONEC8&'871 

NiwWwftotk« Mdllalor!HrM9 ,,...._Acm, ... o.t, DESIJO Tel (On:m, te 11 r-. 317179 
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CALLING ALL 
AQUARIU 
USERS I 

A NEW SPECTRUM 
PROGRAMMABLE 

JOYSTICK INTERFACE 

-PLUS SOUND 
I Norma lly a [ I O Add onl 

from Rainbow Electronic s 
PAOGRA MMA8 lE - ~ ,,w<; ..,,,, )f",I i.. l)Ol,10"4 IO tfl>l 9"f'W.,.,. i..0y 

W.fflolJl!W'<NC)r •...,..OflllPf!' 1 

UNI VER SAL - ( 11:jetu&oeolALLSofl ...,..,e 

AMPLIFIED SOU ND - 'k!ft\1111'1'11(.fO~ a,T'()lr,tlf!f b0015n $pec11\ll'I s 
l*'P ""'" wnpleQOl'WleCIO'ltoe;wor m.c:to(;l,.f!I 

EASY TO USE - Al< ,>,-J " POMtOn1 M• i>rOO"~ ~ bw' 
"«flr1Q Jt>y'.,I' 1' IX*IO\. pustwi,g aetofOO i,.ey on 

',08(1 1....,,,f'lur""Q~,cl<.,w;i'*"lhe k.vy 

ADAPTABLE -

ONLY £24 
plus £1 p&p 

ThtS 1s a top quaht y 
produ ct and we aim to 
give you an excellent service 

• 
Send Cheque or P .O . to: Rai nbow Elect r onic• 

Glebe Hoose South Leigh W,tney Oxfordshue OX8 6XJ 
Tel W,tney 5844 

LANGUAGE LEARNING AIDS FOR FRENCH , GERMAN & SPAN ISH 
Ah:~ in use in rw..merous schools and colqes , these 
p,oanms pro,,do"'...........,. ~<A "'1 ,o IO«'I" 
~ leanw,i The cusettes include extensfY'e voc~ 
lrsu arnnged as a series of Its.sons. each CO¥efYIC a cifferent 
sub,Kt A tUIUOn control prop-vn ~ ~ les.sons to 
be loaded ,nd used .. .......... 
Words, , phrues tnc art ~ted frst 11'1 one~. then 
the other compl,ete with al ne<.HUfY accents and special 

tasmas 
~ 

characters Muculint . f~ and neuter won:is appear in 

d fferem cob.rs to enc~ gender learTWlg Al Its.sons c.an be 
run in thrft different ways. , e le~ onty. ~ ·test« speed and 
accuracy test 

The proera,ns are SUIUible '°" pupk of • ~ u smple cOl'TWl'Wlds 
eNb'e new Its.sons ., voat,,.Aaty or grammat" to be entered by the 
user These may then be ecited u required and stored on cus.ette 
for llttr use ~for~ and HMn reY&On! 
Leve4 A Cassettes Contain~ tu,uon <ontrol propn and 16 ,.............., ""°"' for genenl ,ocot.A>,y •'"'"'I 
Leve4 8 USSotttes Cor-.a,n ~ t....uon <ontrol prosn,m and 16 

""°"' rducfinc ,eri, .... . lldte<.,..., -
,nd pt,n,e, . 
A~ from dt»ers. brge StO<'fl or mal Of'W 

A lso Availabla " THE SPANISH TUTOR " 

kosm·1ru1s Software 
'I ~Clo,c , H"'"&ton ,Dunmbte. Beds LUS 6LX Tel 05255 39<2 

~ OIITM» Software. I Nc,wn, Close. Hvt.nct on. Dunmible. 6ech LUS 6lX 
~wppl,dw:lolo-.,~ lor dw: ,~_. 

I ~~--=~:== ::~:~~A()N~=f~~-:: ~:;::.l~ttg} 
I 
, ... c.- Mn1., l.....,.., • c•t1 n,.c...- M .. ,., l..,...,• ctH 
0...~luto, UW,A. Ctt l 0...S..,,,,.,,t""°' UW, l . (ttl 

I 
M,Hn,Mo, ........ 
I Pmccode 

I tftdott . ~polUI order WM£ pa,.. to Kommos Softwve 
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You're on a top secret mission. Suddenly your position 
is threatened by an enemy submarine. You must seek 
and destroy the intruder. 
As the captain of a second world war S-type submarine 
you have radar and asdic at your fingertips. Plus 18 
separate controls which allow you to dive, surface, 
and manoeuvre your craft. Watch out for enemy 
aircraft if you stay on the surface too long. 
Every t.ape includes a "two comput er option " 
compatible with "Interface 1" allowing you to 
link two comput~ together in a duel. 

See the complete range of action l)Kked computer 
games from Protek at your local computer stor e. 

Protdt Computlns Ltd , 1A Youns Square. -..... - Broc:efie ld Industrial Park, LMn rst on. Wes t Loth ian. 0506 415353. 
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PRINT PROTEC 
Printers need more looking a her than 

almosl any part ot your computer 
system . 

They may be expecied 10 outlive other 
elements 1n the system, because general­
ly pnnter technology does not move along 
as last as the technology relating to other 
components of the system. and there tore 
you are not hkely to upgrade your printer as 
o ften as you do other parts ot the 
conhgurahon. 

Despite this, you wi ll be well·adVJsed to 
pay aHent,on 10 the well·be1ng ot your 
pnnter. A her all. it contams many moving 
parts compared with other units. and is 
called upon 10 penom, continuously tor 
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long periods . and at high speeds . It is worth 
remembenng that !he accuracy you ex­
pect from a pr1nter is qui te remarkabfe. 

To achieve that accuracy , printer parts 
must move in a controlled fashlOfl by very 
small increments: ohen as low as 1hooth of 
an inch , which is extremety demanding, 
especially at high speeds . 

Fortunately the machinery ,s very toler­
ant. Although you should keep your printer 
dean and may need to 0tl or grease it 
occasionally . the average prin ler doesn 't 
require much more attentk>n. But many 
users adopt an at11tude of 'out of sight, out 
of mind', wtuch means a tack of lubncauon 
and adjustment and increased wear. 

II is not difficult to keep the machines 
ctean. The first requirement is to have a 
dus t cover , and to ensure that the cover 1s 
alwaysonthepnnterwhen1t isnot1nuse . 1t 
~II be best 11 thecoveriswaterproof . and a 
seami&ss verStOn wi ll be better for this 
reason . 

Youwillbe well·advisedtobanalldrinks . 
Whether alcohohc or not, from the area 
surround ing the computer and its 
periphera ls, but that ,s a doctrine o f 
perfection . Some programmers cannot 
operate unless regularly supplied with 
cottee . or something stonger . 

Some printers are supplied wtth a 
cleaning lot. Tnumph Adlers are good tor 



1) Th ere ahould be some form of 
dust cover Included with your 

--+ printer . 
The firat thing you h•v• to do to 
get Inside the m•chine is to t•k• 
thl a off. 

2) On ce the cover la off the printer 
rou should be •bi• to••• the 

....... print he•d an d ribbon ca rtridge . 
Lift the ribbon c•rtrldge out 
c•re full y and put It aside so you 
can get Inside the pr inter. 

3) If you haven 't already taken the 
paper out of your pr inter, now la 
th e time to remove ii . You ' ll find 
paper can sometimes jam, 
part icu larly from tractor feed 

....... mechanisms and that th e 
perforations from tractor feed 
paper can get s tuck In the work a 
of the machine . 

4) Now you ' re inside . Give the 
front area of the printer a 90° 
through with a can of preaaurlaed 

....... air or• camera ·fena sty le bulb 
and brush taking car e to make 
sure that the travel mechan is m 
alo ng which the print head 
t,avela fa clear and clean . 

TION 
this . In particular they suppty a brush with 
sticky bnstles. which ,s grea t for removing 
paper dust from the inside of the printer . 

A number of supphers make clean,ng 
kits available. notably lnmac and ActK>n , 
and these oon1a1n a suitable array of 
fluorocarbon ,sop,opyl alcohol fluid , lonl­
tree cleaning wipes , double ended clean· 
ing wand s (hke the ones used tor cleaning 
babtes ' ears , but much larger) , and even 
polythene gloves for keeping your hands 
clean . Yous,mplygoaround lhe,nsldesof 
your prmterus1ng the btts and pteces w,th a 
sens,ble degree of caution, and there you 
are. 

PreVK>Us to this you wdl have removed 

all the usual debns whlCh gathers m the 
machine . Teanng off paper fast ,s lokely to 
have leh bits of paper ,n the machine , and it 
is surpns1ng how much paper dust can 
accumulate 1f your pnnter 1s a fast one. 

Cleaning a da,sywheel printer 1s a 
Stmllar taSk lo cleaning a dot matnx 
machine , but you will find you have more 
space ,n whlCh to work . In add1tt0n to the 
instde of the machine itself . there are the 
extra problems of ciearnng the platen and 
the da,sywheels . 

In an Ideal worid there will never be any 
need lo clean the platen (paper roller), 
because you will never lel the pnnter pnnt 
onto the rotter without any paper in 
between . However . the world is seldom 
Ideal, and accidents do happen . If your 
pnnter has a ·Paper Our indicator II will 
stop pnnt,ng and nng the bell or buzzer 
whenever the end of the paper ,s reached . 

However , if you are uStng Stngle sheets 
forCO<fespoodence.asyouohenarewhen 
using a da1sywheel pnnter . you will 
naturalty swnch lhe Paper End Detector 
off. It 1s surprising how many characters 
can be pnnted onto the platen before you 
can swi tch the printer off lnle. This is 
particularty true 1f you have a bu1lt-1n buffer . 
The result ,s a seemingly permanent layer 
of ink on the roller . This ,sin fact easily 
removable by Judiciously applied methy · 
lated spmts.orsur 9tcalspmt . lt 1sbesttodo 
this in a we ll-ventilated atmosphere d you 
want to remam unaffected by the experi ­
ence. 

It wolf obviously be sensible to grease 
and od the machine with great care , and 
only of the manual clearly says that this ,s a 
senstble thing to do . Adjustments are best 
felt to experts . 

Selectt0n of ribbons ,s a more senous 
matter than at tirst appears . It may seem 
that you should simply buy the cheapes t 
nbbons available for your pnnter and stock 
up for the future . This 1s not the best tdea. 
Firstly . the cheapest may not necessanly 
be the best . Sometimes the manufacturers 
supply nbbons which offer less fnctoon 
than other substi tute s, and reduce wear . 

If you buy on bulk. you run the nsk of the 
inks dry,ng out before the nbbon ,s used . 
This ,s particularty hkely it the ribbon 1s not 
sealed 1n a plas11c bag at manufacture . 
Users in the London area may be able to 
gel same-day dehvery , or al least same ­
day despatch for telephone orders . so 
there ,s really no need for carrying large 
nbbon stoci<s at all : let the suppller do that. 

Some users are quite happy to re-ink 
nbbons, deltghtmg 10 painting 1he ink onto 
the nbbon , haV1ng removed the lid of the 
cartndge . Formoslof us th1s1s too mucky a 
task. and not 1ust1fted on cash savings 
alone . If you can afford the pnnter , then 
you should be able lo afford the nbbons . 

Most manufacturers can s.1Jpply rehll 
ribbons for putting into the cartridge . 
These represent a matenal saving upon 
new canndges . and with a little practtee 
need not cause you to end upwllh about SO 
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metres ot nbbon all over the tk>or. 
Oa1sywheel printers offer a number ol 

additional types of nbbon . For everyday 
work there 1s no economical subst1tute lor 
the fabric nbbon , sim ilar to those used by 
most dot ma1nx pnnters . which can be 
used continuously until the image fades to 
an unacceptable extent For realty htgh 
quahty. suitable for the important letters 
which must look as good as possible , you 
wolf hnd nothing better than the film carbon 
nbbon which ,s used once and then thrown 
away . This wll l be expensive . but quahty is 
never cheap . 

For an 1ntermed1ate pomt. you may find 
mult1stnkecarbon acceptable. This is quite 
a clever Idea . The nbbon moves along by 
one quarter of the wtdth ot a cha racter a her 
each one ,s printed , so that you have a 
good chance of almost every character 
pr1nt1ng as we ll as when a carbon nbbon 1s 
used . 

Unfortunately . the odd coincidence of 
character succesSK>n means that occa­
sionally a charac ter almost comple tely 
fails 10 print. ObvtOUsty this is only suitable 
for less important correspondence . Your 
choice of ribbon will partly depend on 
whether you can ad1us1 the rate at which 
the nbbon ,s fed according lo the p,tch you 
have set on the pnnter . 

More fundamentalaspectsofthecareof 
your printer are to ensure that it ,s securely 
mounled. It goes without saYlng thal 11 will 
not lake kindly lo being dropped , or being 
allowed to vibrate off 11s table . 

There are some very good stands 
available at a wide range of pnces . whteh 
will hold the printer securely , and ensure 
that paper is led to the machine , and 
caught soundly as it leaves the machine . 
Noise levels and v1brahon can often be 
reduced by plac,ng the pnnter on a 
rectangle of thick plastic foam . 

Some care ,s worth taking to lme up the 
paper between the pnnter and the box from 
which 11 1s delivered , and also 10 the 
dest1natt0n. whether that be a mere heap 
on the lableor floor or a catchment tray. If 
you make sure that the paper Is not being 
pulled Sideways at all , you wolf make it less 
likely 1ha111 will travel side ways on the roller 
of a fnctlOf'l·fed machine , or climb off the 
sprockets ot a tractor- fed mach ine . This 1s 
partocular1y importan t of you intend to leave 
the pnnte r unattended dunng long print 
runs. 

When buying your p<onter. you wolf be 
wise 10 have a very careful look at the 
paper transport mechanism . Examine 11 
from lhe vtewpomt of both how easy 11 is to 
msert paper . and also how easy 1t 1s for the 
paper to start to misbehave . 

A little caution here wolf save a lot ol 
aggravaUon later. If your compu ter is 
parttCUlarty sens1t1ve to surges in mains 
voltages, youmayfindotworthwhile putting 
a power spike cleaner between your 
computer and the mams . Otherwise . 
turning the pnnteron and off may reset the 
compu ter with dire results . 
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A number of different paper 
type s con be used with 
various printers. Perhaps 
the most specialised of 
these Is thermal paper 
which Is sen sitive to heat 
generated by the print -head 
of• thermal printer. One of 
the most common la the 
Sinclair model . 

Another special type of 
'paper ' (right) ore rolled 
labels which con be used 
with contlnuoua·feed 
printers to produce many 
printed tables very quick ly . 

Specially treated paper 
transfers en Imprint from 
sheet to sheet without 
carbon. This allows you to 
redu ce the thickness or 
paper used but Is harder to 
find and more expensive 
than other paper types . 

I 

MICROPAEDIA 428 

A
wide rangeot printer paper is available, and 
it pays you to know what the clloices are . II 
you use a thermal printer . you may want 10 

have some paper which prints black , and some 
which prints blue. You may also want to know 
which prints dar1<est, because exposure lo 
sunlight or indeed to any light leads to lading. 

Paper prices are falling as the popularity ol 
printing increases, and the business uS&r is the 
main cause and beneliciaryol the talling prices of 
the standard sizes and types ol paper . For 
instance, ordinary listing paper is now available 
very cheaply . 

Ordinary paper Is about 70 grammes per 
square metre, which is good enough for most 
practical purposes . and takes up less roorn. 

Once these basic needs are tullilled , you may 
want 10 go further . Merely increasing the paper 
weight to 80 grammes per square metre giv&S a 
pi&asan1 if"ICfease In thickness and whiteness. It 
leelsmoresubs tanUal.andtheprintlooksdar1<er . 

However , it Is good sense 10 gel hold ol a 
sample be tore committing yoursell . because the 
paper transport mechanism ot your printer(s) 
may not be subslan tial enough lor the job . You 
wi ll also fond lhat paper ol this weight will be 
bulkier when folded . and you need lo lake this 
into account when deciding how much will fit Into 
the envelopes you use. 

II you need file oopies of youroulpu l , you have 
a number ot choices to consider . You may be 
quite happy to print out multiple oopies on your 
printer. whteh is fine it you don't have too many to 
produce, and thedemandsonyourprinter's time 
aren't too copious. Obviously it it easier 10 use 

The di agram on the left shows 
the kind of leafed carbon paper 
which Is traditionally used with 
typewriters to make more than 
one copy of the written 
produc t. Thi s Is also avalloble 
for printers In the form of 
mul ti- layer listing paper which 
contains two sheets of carbon 
sandwiched between three 
sheets of paper 1llowlng three 
copi es to be pr inted . 

stationary which comes ready to provide more 
than ona copy, provided that the time taken to 
remove ordinary one part paper, and to insert the 
two or three·part paper, is justified. 

The lirst candidate tor multiple copies is !he 
useot 'Ona time Carbon ' duplica tes . This Is bulky 
material, and you will have a disposal and 
cleanliness problem . Whal you buylsase toltwo 
or three layers ol paper , interleaved with special 
carbon paper which is quite good enough tor ona 
single printing, bu1 after thal must be thrown 
away, because it is exhausted. It is also likety to 
gel your hands very diny , because the cerbon Is 
only lightly attached to the paper , and is theretore 
very easily detached . 11 ls possible to obtain this 
paper in up to lour pan tormat: ie lop copy plus 
three carbons. The is seven layers of paper, 
which demands a lot ot your printer . 

Alterna1ivesare readity availabkl, in the form ot 
No Carbon Required (NCR) paper. 

Firstly the paper is less bulky. As the name 
indtea.1es. copies are obtained without using 
carbon paper . The two or more layers of paper 
are crimped together at the edges, with nothing in 
between them. In fact !here is a 'male' and 
·ternale' type or paper invotved . If you are using 
separa te sheets tor this !unction , (a very fiddly 
task), you need to order the right type. The paper 
ismadewlthchernicalstrappedinthelabrlcolthe 
paper in micoscopic bubbles. These are invisibfe 
and have no effect until the pressure tron, the 
print head crushes the bubbles and makes them 
burst. The different chemk:als mix, resulting in a 
copy appearing on the under sheet. II you are 
using three pan paper , the middle paper is 
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'female' one side and 'male' on the other. The 
bottom sheet is female. 

These pape,s produce very clear copies, 
especially ii you CO<l'ectly adjust your printer to 
give the right amount of pressure on striking. 

There is evidence of a health hazard. People 
who do a k>t of work with this paper in a confined 
space have suffered an abnormal level of skin 
irritation. and respiratory problems, together with 
some eye irritation. 

Turning to labels. It is a good idea to research 
this thoroughly. Simply decide how many labels 
you need . find a supplier who supplies in those 
SOrts of quantities. decide how big you want your 
la~s . and order them. As with many things in 
tact, it's not quite so simple. You mus! decide 
whether you want to print labels ver1ically, one at 
a time, or whether you want two or more side by 
side. Does your sottware pe,mit this degree of 
flexibility, or are you constrained in some way? 
Secondly, iS the becking paper too thick for your 
printer? More importantly, how sticky are the 
labels? This sounds crazy, but the degree of 
adhesion Is something which is designed 

carefully by the manufacturers, and 1s of 
partk:ular interest to computer users. The point is 
that you can spend lengthy periods removing 
labels which got detached from the becking 
sheet and wound themselves around the inner 
workings of the printer. 

There are other tricks available for the 
speeding upof production of your printed output. 
You may prefer to have your letterheads on 
continuous stationery, so as louse a tractor feed 
to keep the printing in perfect registration. This 
presupposes preprinted lettemeads on your 
continuous stationery, and gives you a problem 
so far as sending lettemeads which look good is 
concerned. One way OU1 of this is to have your 
normal lettemeads mounted on strong carriers. 
Some fi,ms Who do this for you, lnctuding 
mounting some of your own existing letterheads. 
or printing and mounting them tor you as well. 

II you prefer, you can have micro-perforated 
lettemeads manufactured. (lnmac do this in 5 
days). It is difficult to seethe paperwasin fact torn 
off. The lettemeads can be supplied with a copy 
attached, and In a wide variety of paper weights. 

Mt'ntO 
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Word processing is used for a 
whole vanety of purposes. and the 
qualities required of your printer 
w,11 vary. Guard against buying 
facilities which it would be nice to 
have, but which you'll never use 
(because the need never anses, or 
because you can't be bothered to 
get out the manual and master the 
necessary control codes.) 

So deade on your pnorities. 
Your final decision is likely to be a 
compromise. dictated by the cur· 
rent state of the technological art. 
and by cash. Take the example of 
an author who wants to produce 
drafts qulci<ly, and then produce 
attractive final versions of the 
copy, bul stoll pnnt ii fast a good 
dot matnx printer. with a pleasant 
typeface, or typefaces will do the 
Irick. It should operate al over 160 

characters per second. and mus I 
be reliable. Along with many other 
users, the writer should be able to 
get along without a daisy wheel 
printer. provided the dot matrix 
machine will permit double strike 
or other enhanced modes of 
printing - which Is good enough 
for all but the most vital corres· 
pondence. 

The practising solicitor, whose 
correspondence is a professional 
shop window. would equally re· 
quire reliability, but be less con· 
cerned about speed: a daisy wheel 
is the natural choice here. probably 
with an acoustic hood. unless you 
are content to use one of the 
slower, quieter kind, with the 
possible addition of a buffer. 

For the business person who 
wants last drafts and reports 

printed, as well as produce high 
quality correspondence from lune 
to time. the answer may be a dot 
matrix printer with an 18·wire 
head. This w,11 produce dot matrix· 
type output at 400 characters per 
second, but for correspondence 
will cut that speed to perhaps 
100cps and produce print of not 
quite daisy wheel. However. these 
printers often cost more than a 
daisy wheel and a dot matrix 
combined. 

You should next go through the 
various brands and models lool<ing 
for the various facilities you may 
require. Proportional spacing may 
be high on your list of priorities, as 
may be ease of Interfacing with the 
micro. You may want a built·in 
buffer, or Italic font (typeface) built 
in, or a wide range of cheap daisy 

wheels. Youshouldlookalthetotal 
speed. Otten, the rated speed isnol 
the important thing: rt you can feed 
separate sheets into a daiSy wheel 
pnnler to exactly the right point by 
pressing one button, this may be 
more important than the 1en per 
cent or so increase in printing 
speed. Form filling will be easily 
carried out tt your printer performs 
upward lineleeds. 

You may want user definable 
characters, so that your printer can 
prinl logos on your letterhead for 
you. You may want tractor and 
friction feed, or you may want to be 
able lo buy a single sheet feeder at 
some future lime. Fortunately 
there Is an ever·wider range of 
options available, so with careful 
consideration you should be able lo 
find exactty what you want. 
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The Apple lmagewnter printer 
(pictured above) is one ot the 
more sophisticated and 
high-resolution dot matrix 
printers available. 

The lmagewriter pnnter allows 
you to 'dump' screens trom both 
the new Macintosh and Lisa 
senes ot mactunes - and even 
incorporate d1tterent sizes and 
tonts ot text with graphics. In the 
picture above you'll seen an 
image generated on a Macintosh 
appearing on paper trom the 
lmagewriter printer. 

Although the pnnters can do 
some wondertul things, they 
don't come cheap. The 
Lisa-compatible version of the 
pnnter currently costs £423, 
although the planned Macintosh 
lmagewnter should be cheaper. 

In the circle at the top right of 
this page you'll see a close-up 
example of what the dot-matrix 
graphics trom the lmagewriter 
look like. They are a testament to 
what can be done with new 
high-resolution prmbng 
mechanisms. 
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DOT MATRIX 
DOCUMENT 
D

ot matrix Is the form of printout generally 
associated with computers. 
'Usually' the dots making up the letters are 

visibly separate. Usually is the operative word 
because major improvements have occurred 
recently on printer technology. and the output 
from dot matrix printers can now be very 
attractive, and a far remove from the sor1 of 
'personalised' appallingly-printed junk mail, 
which drops though our letterboxes. 

The competitiOn among printer manufacturers 
Is fierce, with the Japanese, notable copiers of 
other people's ideas. going great guns. And It's 
all good news tor the user. 

This competition means even cheaper prin· 
ters, with ever more facilites. It also ensures a 
healthy second-hand mar1<et as printers become 
availabkl from enthusiast determined to have lhe 
best, or at least the latest. 

With a bewildering variety of printers available 

you are in danger of becoming spoilt tor choice. A 
plan is needed . The industrial espionage 
business seems to be nourishing in the printer 
area, which is leading to a degree of rationalisa­
tion ol design. 

Reliability must be high on the list of 
requirements. By their very nature, dot-matrix 
printers are the workhorses of compu1er output. 
You expect to be able to run them continuously 
hour alter hour, and not to overheat. or break 
down . For this purpose you will want to go tor 
well-known makes which have been around tor 
sometime. 

Another major requirement Is that the paper 
transport mechanism Is absolutely reliable. 
Nothing is mo<einfuriating than to have the paper 
climb off the sprockets, and a paper jam develop. 
This can be serious. because the p- is being 
led at lairtyhigh speed through the printer, and ii it 
all starts to build up inside the machine, the 
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potential for damage is htgh. You must be sure 
that the weight of paper which you wish to use, 
and in particular the number of sheets you 
require. can be accommodaled. 

The charac1enst1CS of dot matnx printers must 
be studied carefully 1f you are to get what you 
want out ol them. It helps 11 you understand a little 
of how they work. Essentially, this Is simple, 
though the electronic and mechanical way in 
which the functions are achieved represent the 
highest design skill. Printing Is achieved by 
impac t, ie the ink on the ribbon ,s transferred to 
the paper by means of needles or wires , whdl 
are propelled fo,ward by electromagnetic f0<ce. 
The ribbon 1sina largecartndge, wtuch is usually 
re·usable . It ,s continuous, and there fore does 
not run out. but merely becomes fain1erw1th use. 

There 1s at least one dot matrix printer, which 
comes with a carbon ribbon as standard. This is 
excellent for a while, but as soon as it starts on its 
second trip through the machine, it produces 
appalling quahty print, so users wtll always need 
a good supply of spare nbbons. 

Characters are not pnnted by a single bk>w. as 
with a typewriter . instead !hey are bu1II up by a 
series of blows from a vertical row of wires. The 
numbers of wires varies. conventionally 7 or 9 
wires, but some more expensive machines offer 
18 wires. The software controls which wires are 
activated at any one time. and the character 1s 
made up of a number of impressions, usualty 8. 
Because of the way the characters are produced. 
sophisticated software can otter more than one 
character set . It is common now foryoutobeable 
to print characters 1 O 10 the inch, 12 to the inch 
anc 16.5 to the inch. Double·width charaC1ers, 
I hough the same height as normal, are also often 
available. 

Frequentty the character sets. are different tor 
the various pitches 1ust mentk>ned, and of course 
this is essential when the 16.5 characters to the 
inch versk>n is being used. Twetve characters to 
the inch is known as elite and is very suitable for 
oorrespondence. 

In lhe fierce ftght for a share in the printer 
market, the producers vie with one another to see 
who can prov,de the most facilities. You must 
decide which of the new faal111es are really of 
interest to you in your plans for your machine. 
Someofthefac1htiesareg1mmickswhichyouuse 
briefly, and never use again - hke the 
electricalty-operated door mirrors on some cars. 

If only one driver uses the car, the setting of the 
mirrors will be done once , and only varied 
occasionally f0< parking perhaps. If the car is 
used by more than one driver. of different stature. 
the mirrors will be adjusted with every change of 
driver, and the apparent gimmick becomes a 
realty worthwhile accessory. It's !he same With 
printer settings. 

Only you can decide on the desirabtlilyof SO<ne 
of the more specialised facilities: do you really 
need to be able to design 255 new characters f0< 
your own special use? If the printer offers this will 
you bother to take the tima to ae1ually do the 
work? Do you want louse 1tahcs ,n your printer? If 
so. is the italiccharacler sel suttiaentty attractive 
to make this a worthwhile option? 

Will you be using your printer for correspond­
ence? If so. will you want 10 be able to choose 
between Double strike (which prints twice on the 
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same spot) 0< Enhanced (which typically moves 
the print head part of a dot, so that the second 
impression is slightly offset from the first), g1v1ng 
SO<neth1ng approaching the quahly of print 
aSSOC1ated with Oaisywheet printers? 

If you are going to use yourpnnter for 1mportan1 
letters, do you need a pnnter whk:h offers 
p,oportional spac,ng (where the printer vanes 
the gaps between letters according to the width of 
neighbouring letter)? Do you really need a whole 
variety of Bit image graph1es so that yoor printer 
can pnnt out pictures of whatever is on your 
screen in high-resolution graphics? Do you need 
to be able to print uncertines? 

The oose tevel of the pnnter is also important 
Acoustic hoods which suppress the noise of the 

A number of popular dot matnx 
printers- from top. looking lett 
to right: the Epson RX-80, the 
Epson FX-80. the Mannesmann 
Tally Spirit-BO and the Walters 
WMBO 

The RX-80 and FX-80 are 
replacements for the popular MX 
senes of Epson pnnters 

The Mannesmann Tally and 
Walters printers both sell for less 
than £300 and otter true 
descenders. graphics modes. as 
well as condensed and enlarged 
print 
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There are a number of faciors 
you'll want to take 1n10 cons•d· 
era lion when buying a pnnter , 
and they all relate to what you 
want 10 do with the pnnter and 
how much you want to spend 
• II you want to use the pnnter 
to fill out prepnnted forms. ask 
whether 11 handles ver1ical 
tabulat10ns, upwards and 
downwards. or at a m1rnmum. 
upw ards hne leeds 
• The vanety ol paper-hand· 
hng fac1ht1es 1s often important 
Some printers handle con­
tinuous stat.onery, single 
sheets and paper rolls as 
standard . With others the deal­
ing 1s selected on purchase . 
and to add versa11t1ty after­
wards ,soften expensive 
• If you consider a cheap 
pnnter, examine sampleso l the 
printout. This is always impor­
tant , but at the lower-pnced end 
of the market you are ,n danger 
of buying a machine where the 
descende rs, (the bottom of the 
letters wh,ch go below the lone) 
do not dip below the lone, 
because the head does not 
have enough wires 10 do 11 
Such pnnt 1s l1nng 10 read 
• look carefully al the ques· 
lion of inter1acang with your 
computer Be absolute:Y cer· 
lain. or you will hnd yourself 
paying almost as much for a 
suitable interlace as you paid 
for the pnnter 
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printer exist , but as these cost as much as the 
average dot matrix printer . you may prefer a 
printer which is not too noisy in the hrst place . 
Some printers can be switched in software to 
operate at less than thei r normal speed , to give a 
degree ol no,se reduction, though the reduction 
is far from proportional to the reduction In speed . 

Multi-speed printers are an Interesting possi­
bility. II is possible 10 buy a machine which will 
print flat out at 400 characters per second in drah 
mode, using only a few ol 11s wires (typically 18), 
and to slow il down progressively 10 the pomt 
where it is going at a mere fractK>n of that speed, 
OOt using all its tricks to leave the uninitiated , or 
the incurious , oblivious that a dot matrix printer 
has been used. 

This is lhe Rolls Royce ol dot matrix printers. 
but you will be well advised to think long and hard 
about its price, which can be well over C2000. 
whereas a typ.cal SO-column dot matrix printer 

Mlcn>p11dl1 Editor. Geof Wheelwright 
Design: Nigel Wingrove 
ContrlbU1or. Barry Miles 
lllustr1tloni: John Hallell 
Cover photo: Monica Cunam 
Model: Becky Swill 

costs only CJOO to CSOO. 
You need to consider the size ol paper whoch 

the printer 1s to use . The standard printerpnnts 80 
characters across the Sin width of normal listing 
paper. The use ot the closer pitches already 
lalked about will increase this typically 10 the 
maximum of 132 charac ters . This may well be 
enough . However . you may want to pnnt out your 
material on the wider paper over 13 inches 
wide - in which case your printer choice will be 
l1m11ed 10 those which accommodale this. II you 
do a lot ol work on schedules. pemaps using 
spreadsheets. this could be particularly impor­
tant. 

Ease ol opera t,on ol the printer is always a 
factortoconsider . This includes theinsertK>nand 
removal of paper , the selling of the dip switches 
which control the various modes of operation, 
and the control codes necessary lor changes in 
mode of operat,on from software . 

NEXT WEEK 
We conltnue our exammat,on of printers and pnntmo technology with a look at da1sywheel 
pnnters. usmo pnnters for word processmo and the kinds of peripherals you can oet for your 
pnnter. 

And ,n two weeks, we'll look at mk-1et and colour pnnters as well as take a peek at ploners 



BYTE DRIVE 500 
first Disc Drive with Hybrid Interface Cable and Master D.O.S. 

For too long, the performance 
potential of your computer, has 
been limited by the lack of a 
suitable Disc Drive. Now I.T.L's Byte 
Drive 500 meets this need. 

With its 500K Bytes (440K Bytes 

3" F.D.D. Unit 
* Power supply unit & mains cable 

formatted) capacity, and access 
time of only 3ms, Byte Drive 500 
opens up a new era of computing 
capability for the more ambitious 
user. 

Byte Drive 500 is compact, 

Hybrid interface cable 
Power unit cable 

economically priced and easy to 
operate. Systems will shortly be 
available to interface with Dragon, 
Spectrum and Voc computers. 

The full D.O.S. included in the 
price consists of: 

Master D.D.S. disc 
100 page manual 

* A single P.S.U. can power 2 drives. RECOMMENOEO RETAIL PRICE £260.00 + V.A.T. 

Byte Drive 500 is available lrom most quality computer retailers. In case ol difficulty contact: 
I.T.L KATHMlll LTD. 
The Old Courthouse. New Road, Chatham, Kent ME4 40J. 



7 COLOUR INK JET PRINTER 
£499 +VAT 
With Centronlcs II 
and free BBC J""' el Interface lcro dump llsting. 

Opdonsouol kx*: 

• Buffered RS232 Inter! 
• VI ace. ewdata & RS232 Interface 
• Apple II interface. · 

• IBM PC dump. 

Speciflcolkw: 

640 docs/line. 
84 docs/lnch both axes. 
Fr1ction feed rol'-• . feed M . ..,.per IMth single sheet 

37cps in fuU colour. 
Ink cartridges. 4 million chonicter Bfe. 



When developing a machine code 
program , it can be useful to be 
able to insen breakpoints in the 

code or tosing]c step through lhc opcodes . 
It would be an added bonus to be able to 
view the program under development at 
the same time as keeping an eye on the 
stat us of various registers and the stack. 
Machin e Code Trace offers these facilities 
and more. 

Features 
Th e program can maintain two screens 
where one shows the current s1a1us of the 
user's program , including any graphic 
screens, and the other displays detai ls 
normally provided by a good machine code 
monitor. Functions to view, al1cr, dis­
asse mble and single -step through machine 
code routines arc also available . 

Presentation 
The program ison casset te, with a 20page 
manual. which includes all load ing inst rue· 
tions. The manual is produced on a 
daisywhccl printer and is clear and concise 
both in presentation and co ntent. It 
includes the listi ng of a short machine code 
prog ram used to demonstrate the various 
features of Machine Code Tra ce . 

In use 
Machine Code Trace is preceded by an 
Initialisation program which sets up the 
machine to load the main rout ine. You 
can specify the run address of th e code and 
the manual has suggestions for optimum 
posit ioning of the code when employing 
the various screen modes of the BBC . The 
program is 2.75 K long and uses &OOO to 
&09E as workspace and a I K area of 
memory belo w the current screen 10 house 
the Tra ce screen . 

The main display offered on the Trace 
screen shows the contents of the 6S02 
registers, the positions of any breakpo int 
set and a 16-byte window on che proces­
sor's stack. The current positio n of the 
stac k pointer is highlighted in colour . The 
user prompt thr ougho ut chc program is a 
qu ery. displayed nea r chc bo uom of the 
screen. All command s within the program 
follow the same format and use a single 
letter followed by one or two add resses in 
hex. Entry is very user-friendly consider­
ing the brevity required of a monitor. The 
program inserts necessary space s between 
command s and addr es.scs and th e • & ' 
prefix may be omitted throughout. 

The command 'L addr' invokes a single 
line disassembler which gives th e curren t 
addr ess. opcode , any branch address 
(highlighted in colour). assembler mnem­
onic and any ASCI I character that can be 
obtai ned from the code. These characters 
arc colour coded to show cont rol codes and 
th e scuingo f bic 1 within the byte . Pressing 
I he space bardisassembles th e next opcode 
and a window of three lines is maintai ned at 
the bouom of the screen . 

'T addr' tra ces through lhc program 
from the star e address given. disassembling 
each instruction on lhe Trace screen . at the 
sa me time as executing it on the u.se r 
screen . Pressing TAB will toggle bet ween 
the two scree ns. 

·o addr' displays a memory loca1ion and 
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Machine Code Trace offe rs much more than its name implies. 
Simon Williams is enthusiastic. 

r,= ~;;==;;==;====7'T n-= ===="'rn::; 

i1scontcnLs. Th e loca1ions may be selected 
from anywhere in memory and need no1 
run consecu tively. When running Tra ce , 
these locat ions will be cont inuously up­
dat ed . Thi s facility is very powerful and 
a lot more Oexible lhan man y o ther 
monitors . 

'M add rdata ' fills the location defined by 
addr with th e user's dala. If thi s address is 
already displayed on screen, it is im­
mediately upd ated . 

'W reg data' will write given data to any 
of lhe 6502 registers. 

'B addr ' will insert a breakpoint at a 
given address. This is displayed on the 
Trace scree n as a reminder . It' s a shame 
only one breakpoi nt may be set at once. 

'R' will run th e user program immediate· 
ly from the current address . hs main use is 
to avoid having to single step lhrough a 
long rouline using the space bar . The 
escape key will haltarunatanytime . Whe n 
not running lhc user program , the escape 
key is disabled. The cursor keys move lhe 
window up and down 1hrou1h th e slack and 
CfRL E will exit to Basic. 

The manual warns you once o r twice 
of possible error di.splays or corrupted 
scree ns. This is a bit untidy when 01hcrwisc 
the progra m seems very robust. Although 
lechniquc s arc offered to re-establish the 
Slatus quo , it is a pity Trace couldn' t have 
t aken care of it on its own. 

Also on the same tape is a simpl e 
disassembler . This gives the same display 
as 1he thr ee line version included in Trace, 
bul displays ten lines of mnemonics at 
once . Facilities arc provided to print the 
disassembled listing. 

Verdict 
The name Machine Code Tra ce is a 
misnomer here. It docs much more than 
many full machine code monitors and 
offers the dual-screen facility, which is 
invaluab le for debuggi ng . The whol e 
program has lhe feel of being well worked 
out and designed by someone who 
fully in1enclcd it to simplify their own 
programming. 

RATING 
r- .. ••••• - •••• - ••••• UuMIIJ •••• llollMlllly ••• v-1or-., • ••• 
- MachulcCodcTrace--B BCB ­
£14 95 ,....... Ouat.ar Sofrwarc, Mupal l, :=.:.. '= .::.-.: ~ Modunc 



INCREASE YOUR SYSTEMS SPEED 
WITH ONE SIMPLE PLUG IN UNIT 

PRINTER BUFFER S 

PARALL EL TO PARALLEL 
16K Buffer £ 84.95 
32K Buffer £ 99 .95 
64K Buffer £129.95 

RS232 to Parallel add £10.00 on to above prices 

All include cables to computer and printer 

INTERNAL BUFFERS FOR MXSO, CPSO etc 
16K £ 59.95 
32K £ 74.95 
64K £104.95 

INTERFACE S 
IEEE to Centronics 
IEEE to RS232 
Parallel to RS232 
RS232 to parallel 
Commodore 64 to parallel 

£70.00 
£74.00 
£74 .00 
£64.00 
£59 .95 

All include cables to computer and printer 

All prices exc lusive of VAT 

The NEW ABLEe.rinter 40: 

Only £119 .00 (including carriage & VAT) 
• 'Centromcs' partltet interface suitable lor 

most paratlel-output mlCfos 
• •o chafKtfflAlne (<1 65 c:n.,sec 
• ORDINARY poper (2V. indl .. lly roll) 
• 256 character set 1nd graphics 
• REO'IILACK pnn1 ~--· • mains power supply ............ ~ 

DEALER ENQUIRIES WELCOME 

IBEK SYSTEMS 
ABLE Systems Limited 

437 Stoney Stanton Road Coventry Wes! Midlands 
Tel 0203·661162 

IJNIT.J.KJNORSHERCOURT, HORTHWICHCWlnu ,:JI C-, 
f=,:r~~J~/"'11 ~~ L,. 

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

growing number the benefit of working with : 
of satisfied professionals. : 
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Over the 
Was Steve McClure healthier , wealthier and wiser after reviewing these two Atari packages? 

T: mak e life eas ier for the socially 
acl i\'C micro user , Acari has come up 
with Timewisc. which it cla ims will 

help busy people organise their li\'CS. 

Features 
Ti mcwi.sc is essentially a glorified version 
of the conventional desk diary. Unlike 
desk diaries. ho"'c"c r. it enables you to 
store and access information in a ,•aricty of 
ways. 

Th e pr og ram 's main menu shows the fi\C 
pans of 1hc program available to you : one 
which allows you 10 review appoi ntmen ts 
already entered . one which displays (in a 
calendar format) appointments for any 
given month between now and 1999. one 
which lels you browse through your lislings 
while updati ng appointments. and ano th er 
1ocntcrth c appointments date you wan t 10 
record . Ano th er selection from che menu 
is devo ted to tile maintenan ce. 

The menu is carefully and anrac1ively 
laid ou t in the Atari lr adition . This is 
complemente d by the equally well· 
designed instru ction brochure . 

Th is program's main selling point is that 
information can be accessed in a numbe r of 
different ways. You can look up a 
particular engagement according 10 who 
you arc supposed to be meet ing. or in terms 
of what time a meet ing is plaMed for, or in 
te rms of the type of event scheduled : 
acade mic. business. personal or whatever. 

In use 
For example. if you wanted to find out how 
many birthda ys you 'd listed under January 
1985. enter a 8 for birthdays. under the 
heading Typt. You then ente r the 
appropriate da ta de scribin g Janu ary 1985 
along with as1erisks under Timt and 
Pt rson (since you're looking for all 
birthda ys in a given mon th). T imcwisc 
th en dutifully sho v.'S o n scree n how many 
birthda ys you've seen fit to note in 
advance . 

But wher e this progra m. v. hich is 
design ed for machines with a1 leas1 32K 
capacity. falls down is in 1erms of the 
qualit y of swre d data . Events entered into 
Timewisccanonl ybe labe lled in vague and 
genera l terms . This is particu larly evident 
in th e ca tegory called Typtwhich describes 
what sort of e,·ent you've noted. Tim ewise 
only allows spac e for one letter under 1his 
heading. so an evening class becomes C for 
Clas5, while a business engagemen1 be· 
comes 8 for B,uint JS, and so on . 

t- The instr uction booklet con1ainsa list of 
~ all the vario us single cha racte r symbol s 
~ which can be used for th is functi on, and 
~ you arc encouraged to make a notation as 
~ to what t ype of engagement eac h symbol 
ffi represe nts. 
... 
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counter 
Verdict 

It i.s hard 10 understand why Aiari didn't 
give capacity to sto re more letters u nder 
1hc Typt! head ing -a minor irritant . to be 
sure , bu1 one which detracts from the 
appea l of th is program. And it' s also 
strange that you have to use a piece of 
pape r to store informa1i on 1hat could just 
as easily be sto red by the program. 

Similarl y, under Commt!ttl..S, only a \ery 
small space is allowed for anydcta il.s about 
the recorded appoin tments . 

O ne nice feature of this program is the 
way in which )'OU can make a special note or 
an appoi ncmcnt by placing an exclamation 
mark next to the en t ry. When it comes on 
screen a beep sound s. thus making you 
aware of the cngagmcnt's imponan1 na­
ture . 

Apart fr om fea tures like this. Timewisc 
is a dependab le if somewh at uninspired 
program. 

Shoppin g List is a prog ram designed 
for people who arc t ired of gomg to 
the supe rma rket with t heir poc kets 

full of piece s of paper on which arc 
inscribed the names of various item s 
needed for the household . 

Rath er than scra mble madly at the shops 
and try to remember what is needed fort he 
coming week , with this progr am (so it.s 
makers claim) shoppers need only con.suit 
a hand y. neat pri ntout which 1clls t hem 
exact ly what has to be boug ht. 

Included on th e printout arc de tails such 
as the quantit y of eac h item to be bought as 
well as price. 

In fact the des igner of the program goes 
furth er and claims : 'You will reco up the 
price of th is so fcwarc in one or two trips 
thro ugh avoiding unne cessary purch ases.· 
That' s q uite a claim . Lei's sec if the Atari 
Shopping List. writt en by D J Lees of 
Loudsof t measur es up to it. 

Features 
To begin with, t he progr am lists 18 
commodi ty groups such as Brtad and 
Coka , Cookt!tl Mtat and ClothtJ. Each of 
these groups contains 18 items consisting 
of commo nly·pu rchascd household items. 
The names of various goods ha,e already 
been entered into the program. v.hich 
enables us to lea rn somc1hmg of Mr/Ms 
Lees' tastes. if no 1hing else. 

The program's instruction boo kle1 ex· 
pla ins t hat the com modiue s listed m · A t an 
Shopping List· arc oriented toward s a large 
supe rmark et and that lhc prices listed arc 
cu rrent for March 1983. So you'll probably 
have 10 do a little price revision (upv.ard s. 
one would imagine) if you were to invest in 
1his piece of software . 

In use 
Using this progam is simple e noug h. All 
you do is mO\C through the various lists. 
entering bes ide the name of eac h commod · 
ity how many o f that part icular one )'O U 

wish to buy . You press 'return' aft er th e 
last item lisled and wait for a printout 
listing all your purc hases. complete with a 
grand price tot al. to appea r. For Ob\ious 
reasons a printer 1s vital whe n using this 
program . One prob lem with 'Atari Shop. 
ping lisl' is that the names of commoditi es 
are lis1ed separa t ely from their corrcs· 
ponding price s. 

What 1his means in pract ice is that when 
enteri ng 1he name of a new com modity or 
upd a1ing its price you have to 1akc its 
num ber on the orig inal list of 18 commod· 
it ics and add 18 to i1. to figure which price 
on the price list below the commodity list 
correspon ds 10 it. 

One slip.up here and you'll go ape 
thinking you 're going 10 have 10 pay £32 for 
a bunch of bananas. 

Th is tends to belie 1hc claim that using 
the program will enable the user 10 recoup 
losses by avoiding unnecessary pu rchases. 

Verdict 
With a few improvcmcnls this program 
could be helpful. 
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Dirty 
old town 
- Urban Upoun .,_ "8 K 
Spcctrum- L6.l0-
Ricbard Sbcplrd Soft•-art, 2).. 2S 
ElmstKM1 Lane, Chlpp:nham. 
Sloup. km ,._. Caucnc ._ _ __ Non< 

.... Matl Order/Rcta1I 

And now fo r somc1hing corn· 
plerely different from Peter 
Cooke , the authoro f lnvinciblc 
Island. who has set his new 
graphics adventure in the grim 
industrial town of Scanhorpe. 

Objectives 
Your only desire is to escape 
from the town, as well it might 
be when you consider 1ha1 
among its more au ractivc 
boulevards arc Mu ck Alley and 
Amputation Road . There's a 
scoring system as a guide to how 
well you do. with a maximum 
possible score of 22. 

In play 
Once the adventure is runnin g it 
proves to bca treat, as different 
from conventional games as 
Mad Martha was when it 
appeared. The grimy town 
offers 101.s of scope for a mus.in& 
locations not 10 mention 
hazard s like the football fans 
with an •Q' lcvcl in mugging. 

Each location's graphics take 
up the top third of the screen. 
while und ernea th is the dcscri~ 
tion. visible exits. objects. and 
room for your responses . 
Movement com mands arc Ii· 
mited to the four compass 
directions, with the occas ional 
upand down. You can carry and 

ll ~,j - \_ .. , l 
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wear up to nine items . but if you 
t ry typing 11ELP all you learn is 
you're going to need it. 

Beginning in your bedroom 
the first task is 10 leave the 
house. which isnot toodifficull. 
so long as you take care not to 
get ar rested ro r indecent expo­
su re. Yo u can then wander th e 
tasteful st reets of Scatho rpe 
looking for clues 10 a possible 
escape route. Be on your best 
behav iou r, though. the police 
here arc red-hot. cvcMigilant 
for loiterers and litte rers alike. 
The first trick you must learn is 
how 10 get out or jail. and )'OU 
also need to know how to get 
out of hospital where you' re 
flung with equal regularity. 
counesy or the rootball rans or 
lhc inclement wealhcr . 

Responses to you inputs 
come quickly. and as usual in 
th is type or game lhe main 
delays arc in waiting for th e 
graphics for each loca1ion to be 
drawn as you move abou t. 

To be honest. it isn"t 100 
difficult to complete the bulk of 
the adve ntur e. but the last rew 
tasks arc ingeniously v.orkcd 
out and kept me coming back 
for more 

Verdict 
There arc a lot of laughs in 
Urban Upstan. plus a fair bit of 
brain-stre tching . and th ere's no 
doubt that it's th e best thing ye1 
from Richard Shepard Soft-
ware. 

RATIMG(IS) ................ ....,..~ 
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Godzilla 
Kong 
-. Godzil la and 1he Mamans 
.,_ 16KSpcanim - !S.9S 
......,T emp111M>n Software, 27 
Cinqi,c Pons Street. R)c. East 
S.S..,: (amJ 2236'2 _ 

CatKne ~ Bas.c-. 
....._ Nc>nc ..... Mail order/ 
retail. 

The Martians have been caus­
ing 1roublc for us Earthlings for 
yearsnow. ll erct hcyarcagai n , 
1his lime threatening to destroy 
the molecular structure of 
Eart h's atmosphere . For some 
reason they have a Fay Wray 
stand-in trapped at the top of a 
build ing site and Tcmplat ion 
Software obviously believes 
King Kong has had his day so in 
a st roke of brillian1 original ity it 
has substitut ed Godzilla . 

Objectives 
The originality ends here. Ifs 
the same old story of rescuing 
the damsel in distress . You 
have to get to lhc top of the 
building avoiding the Martians 
and 1heir death 1raps. 

One di ffere nce between this 
and 1he standa rd 'Kong' is thal 
you only have a limi1cd time to 
effect the re scue. The oxygen 
level is shown at the top of the 
scree n as a horizontal bar and if 
it runs out it's curtains for you • 
1hc lady and the rest of the 
civilised world as we know it. 

In Play 
Beneath the ext remely attrac­
tive and luxurious packaging 
lies a bundl e of surp rises. most 
o ( th em unpleasant. 

The building site is a typical 
snakes and ladders operattOn 
with you moving from side to 
side and ascending the con· 
venicn1 ladders , ju mping Mar­
tians and death traps en route. 

Once at the top. you rescue 
the damsel a though by magic . 
Howeve r . her death wish re­
asserts itself and befo re you 
know it she's back a1 the top and 
you mu.sl risk life. limb and 
terminal boredom once more . 

Godzilla is obvio usly resting 
on his laurels in 1his one as the 
old star of the silver screen lends 
littl e more lhan the weight of his 
name to th e proceedings. 

The graphics arc slow and 
jerky which is hardly surprising 
as the ent ire program is written 
in Basic. Sensible use of the 
cursor keys is made poin t less by 
1hc poor animati on which halts 
1wicc a second to acccp1 a key 
press. This also rcsuhs in your 
having little accurate cont rol 
over your character. 

The only good point , and it's 
purely incidental. is that be­
cause 1he whole thing is in Basic 
you can examine 1hc lis1ing and 
perhaps learn something from 
the exercise. 

Verdict 
II would be po intless lo list all 
the program ·s faults. almost as 
boringasp layingt hegame. The 
days arc long passed when 
arcade games were acceptab le 
in Basic and you can find bcuc r 
in many magazine listings . 

You'd probably get more fun 
from editi ng this than from 
playing it. 

RATIMG(IS) ......... _.. ....,._, 
U..af--·-

""' ... -
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• DRAGON32 
So far as 
it goes 
..... Shuttlczap,..._ DrasanJ2, 
,oysud: s Priot £12. 9S ,...._. 
Dragon Data. Kcnfi1 lndustnal 
Esu1c . Port Ta lbot ,.,.. cas.scttc 
UIIPIIP Bas.o mcodc o.tlltl Mail 
ordcr 'Rcta1I 

This 1, c,-.cn11all) Lunar Land­
er. 1A1th the ;.1ddcd benefit of 
wme ,pccch. 

Or,agon\ Shutl lezap 1s a 
mmd-bcndm~ game that g 1\C~ 

)OU a ,pace ,huulc 10 0). you r 
m,,..,1on 10 grab a, man) h~-
11le spu1mk, as ~s1blc. then 
rclltrn to safet) on eanh 

In play 
Ano1hcr talking game. bu1 
lhcrc ,,n't rcall) a lot to IC. 
Aflcr an op tional m,truc t1on 
',,CS\100, )O U h ;I\C 3 c h,mcc 10 

ma,tcr the JO)\llck control~ (a 
nice touch) before 1oom1ng off 
into 'ipacc. The onl) rcmammg 
rask 1'i 10 ,pcc,fy )Our fuel and 
11mc hm th. 

Before take-off a counl· 
dOIAO I\ g1\Cl1, but I found )OU 

didn't need 10 manocU\rc out 
of )Our ,110 ba-..c - )OU could 
fl) 'ilrmght through the "all, 
Your remaining fuel and lune 
are d1'tpla)ed on '-Crccn 
1hroughou1. lnfuriatmgl). 
1here·s no Y.raparou nd a1 1hc 
screen edge. 

Objectives 
Whcnc,er )OU re,om 1hc 
..crec n . )OU alY.J).) rc ·;.tppcar 
on l hc lcf1 and lhc "Pulmk-. 
a lY.3)SOn 1he ngh t . The ,huule 
Y.111 on l) 0) left 10 ngh1 and the 
re,erse thrust 1sn·1,uffic1ent 10 

carry )OU backY.ard, for an) 
lengt h of ume. The rc'tull Y.a't 
1hat dunng m) fiN .mcmp1, I'd 
end up more off the screen 1han 
00 11. 

·n,c grapht(.) Y.crc good but 
the g,,mc didn't re.ill) de\.Cf\C 
them . Sputn1l., had to be 
,1pproached c,1u11ou,I) ,,, lhc) 
Y.crc armed Y.llh . 1 l.t"ICr. hul 
th1' co uld onh fire honiontal· 
I). Aflcr •,om~ pra<.·tice 11 Y.ol.) 

fairly cas) to ,ncak up on 
(or under) them. 

Rc1urmng 10 h;.1\C """ for 
lrid.ie r than lc.t\l ng.. 8 ) the 
t ime )O U rclurncd from )Our 
m1~1on "hclhcr or not 
)ou·d bagged •tn) ,a1elh1e) -
a co,.nuc death cloud had en­
, eloped the c.irl h . The radar 
ba~ .)tahon ..end, out a magic 
beam "h1ch clear.i a \3fc p.ith 
for )OU. A fair amo u nt of fuel 
I.) needed IO keep airborne 
dunngthis . Bnngmg1heshut1le 
doy, n prO\ ed to be I he most 
d1rficult of all . an d I found the 
JOy,11ck controls y,ere n't as 
good as I !hough! the) should 
be. 

Verdict 
The ~pccch from 1hc program 
y,a\ a con,1derablc d1,.tppomt · 
ment. The meaning, for "°me 
of 1he command, could onl) 
ha,e been guessed at . At t he 
end of a high score game came 
"Bur.itM>fo"". Aftcr1hc laughler 
had died awa). 11 y,a.!, clear 
(beca use 1t y,as pn nlcd on lhc 
...crcen) 11 \\.I) ~)mg ·Best M> 
far: Some1hi ng you couldn' 1 
say about this high priced game. 

RATING 
l..astin1 appeal 
Ployobilily 
Use of machine 
Ch'erall walue 

Jim Bab td 

Hook and 
eye 
.._. l·lookC'd1 .,.._ Dragon 32 
,.._ £5.75 ......... Shar<k, 189 
Eton Road . llford . Essex , .... 
Cass.cite .......... Basic ..._ 
V.... Nonc .... Matlordcr. 
Boots 

b no hobby ,.:1fc from the a, 1d 
game, programmer? Anghng. 1, 
1hc la1c,1 au empt to g.lue )OU to 
)Our mon11or. a rather more 
~ d ate ac11, II) than 1he usual 
sources of m,p 1ra11on. hkc 
aquaplanmg and pot-holing. M> 

y, hat next':, 1-\ game ba'tCd on 
ph1la1el)' or aimed al si udcnbof 
goth1c arch11ccturc? 

Objectives 
You mu't l land a, mam fat fi,h 
as )Ou can m Y.ha1e~er time 
hm11 )OU choose. and )OU can 
ha,e one- or I\\O·pla)er games. 

In play 
In fact . a variety of op 11ons are 
open 10 )OU. all put IO)OU :11 the 
star t . Th ere are foursl1ll lc,els: 
)Ou can ha,e 1he fh h s111l or 
mo\mg. )OU can U'tC keyboard 
or JO)) t 1ck. an d ha , e an) 11me 
hm11 up to 15 mmu1es . Afler 
choos ing. the pictu re forms m 
PMO DE J sho \\·1ng an angler 
seate d by a me r-bank ""•t h rod 
and hnc Mrclchcd out O\er 1hc 
water. Under 1he sur face arc a 
coup le o f fish . eac h y,jfh )ellow 
b11mg zones rou nd their hea d\. 

Using Joyst ick or arrow keys 
)OU first try to SCI 1hc length of 
t he rod so th at 11 is d1rccll y 
abo\'C) our fishy ta rget. t~en set 
the dept h of lhc cMt acco rding 
to a scale tha l appears be neat h 
1hc angler. Press ing the firc­
buuon or ·c· kc) ma kes 1hc 
cast. which has to land ngh1 
"it hin the yellow zone 10 be 

success fu l. You ha,e 1hrcc 
atte mpts before 1he fish mo,c 
10 dif feren t pos111ons. "h1lc if 
)Ou cas1 )Our hne m10 the 
ri,er·bcd )'O U ha,e th ree 
chances to rcco,e r n . before the 
line breaks . 

lf)ouge t a fish on 1he linethe 
angle r stands up. a landing ne1 
appears m the y,a1er. and )OU 
must manoc u , re the r.,h \afcly 
m10 1hc net '"1hou1 gc11mg 100 
close 10 1hc frame. or 1he hnc 
breaks and the fi~h \\l,Jms. 
mcrnl) o ff a,01dmg 1ha1 ren­
dez,ou't "•th a plalc of ch1j». 
Each11me )OU lan d a fi,h)ou' re 
told 1he I ) pe and y,c1ght of )Our 
calch. and a runmng. total I\ 
kept as long a.., )OU0 rc m 11meor 
y,.an1 10 keep pla)"mg. 

A 'ilopp) piece of program· 
nung asks afler c,e r) catch 1f 
)OU "ant to fi,h again. If )OU 
l)pc 'Yes' then )OU can'! alter 
the skill lc , el or 01hcr oond a· 
11ons. "h1le 1f)O U type ·No" 1he 
program ends and ha,c to 
re·Rl , . 

Th e grap hics are y,hat )OU0d 
e ..;pcct from 1he Dragon u,mg 
simple Oaw:. "h1le 1hc"°und 1s 
hn111cd to a fey, beeps. Ne,e r· 
t hele\) the game requires a fine 
e)e. parucularl) on t he hardc)I 
le,el y,here )Ou 're aim mg at 
"ha1 appcani mbe a single p1..;el 
on the screen . O,c r.ill. the 
game soon became bonn g. It 
might appeal more 10 t he ,er) 
)Oung. or pcr hajh \ mt a family 
challenge . 

Verdict 
I \\asn·1 hoo ked. and I can·l 'Cc 
1h1.) fmdmg a pl.uce m man) 
",()fty, arc collect1on,. 

RATING 
Lastln1 appeal 
Ployobilily 
Use of the machh1t 

<h'eraUwalue 

Mike Gerrard 

pp., I [ B RUARY ?5 IWU 



SPEED UP ANY BASIC PROGRAM 
WITH OUR COMPILERS 
Up to 40 time'> ">peed 1ncrea>(> reduced progr.am ">1ze 

BASIC COMPILERS 
,.._ Compilor fc:r 4000/8000 ,eries __ £125.00 

lnt8gff Blslc Compli.. for 3000/4000/00(X) senes 675.00 

CROSS-COMPILERS FOR BASIC 
Ponlpoed , Coolp,Jes 9'llll"Ce.on 8000 IOM 
onC8M64 --- --- ----6125 .00 
X-64: lnttgeroomp,Jeroomp1hngon80C0$enes 
giving rnaameoodeexecu1ableooCBM 64 ___ £ 125.00 

8-Part, C:00,piies SOdm 00 8000 SMeS IO 1\11 00 
700/8-128 senes 64SO.OO 

X-700 : lntegerrornpolercomp1hng on 8000 senes 
!IM"l machine CXlde exocutable on 700/8-128 _6450 .00 

PCN FLBRUARY 25 198,l 

GIVE YOUR VIC OR 64 FULL IEEE 
AND RS232 
Not .a ,art ridge Compc1t1ble with an~ software 

In~ : l'ree-SG!nding nterfacegMng)E£EA88 
and RS232G-eapabllmes to CBM64,VJC2() ___ £99 95 

SPECIAL OFFER 
Oroor 5 c:r more lnterpod an:, get a free Ponspeedl 

All J"'Ces are exdusrve a VA is alsoa sma11rnarge for 
post.rod packr,g. Dealer discounts are avadable on I procll:tS 

except tile 700 cross-<om~ 

Canp,ler5are supplied ex-sttld<; lnterpOd 
ex-stock. 

COMMODORE SORWARE 
Natlve romp;iffl forttoeCBM64 and tlle700/8-128 are 
milable.Qnly frc:rn Commodore. 



We pay for published programs on a scale wMch takes Into acoount 
length. romplf'x-lty, originality and programming skill. So why not 
gin us a RUN for our money? 

Stnd your contrtbul.ion. on disk or cas5flte, together with I 
plain paper listing and brlt.fsummary notes to: 
Kenn Garroch, Personal Computer News, 62 Oxford St, London 
WIAUI G. 

Rt.membt.r, though, It mwt be your own work, not prevk>u.sly 
published tl.st.whttt. 

Title : Minescape 
M achine: Oric· 148K 
Appl ication : Game 
Langu age : o,;c Basic 
Author : L J Lynch 

Minescape , from L J Lynch of Runcorn 
in Cheshire, is a game of skill, strategy, 
nerve and speed. The idea is to first of all 
cross a mine field and then wend your 
way through a series of mined mazes. 

PROGRAM 
NOTES 

Reads DATA and prints the 
instructions using the sub· 
routine at SOQO. The game 
starts at line 200 : 
This subrou tine is used 
when you lose a life. It 
makes lhe EXPLODE sound 
and blots you off the screen . 
Subrou tine for the mine 
delector . Call ing I FB03 
causes a click. 
Subrou tines for throwing 
grenades. These are called 
from lines 860 -930 . 
Turn off the cursor and key 
click, then set the screen 
colours. 

You gain points as you move forw ard 
and wh en you complete a section . You 
lose points if you move backwards, so 
much so that if you backtrack too far 
then BANG , you are out of the game due 
to your negative score . 

To help you on your way you have a 
slightly defective mine detector . This 
only clicks if there are mines in adjacent 
squares- it does not give any hint as to 
which square , this momentous deci · 
sion is left up to you. In addition to the 

detector there is a meagre stock of hand 
grenades. These can be used to either 
blow up mines or remove parts of the 
maze. 

One useful feature of the game is the 
ability to press the 'P' key to pause the 
game. This enables you to stop the 
game to answer the telephone, or even 
gain some thinking time since the clock 
tends to run out fairly quickly. 

At the end of the game sit back and 
listen to the score music; good, eh7 

5 CLS:GOSUB20000:GOSUB40000:PAPER1 
7 PRINT:f'RJMT:PRINl" DO YOU WANT INS TRUC 
TI ONS (Y / N) .. ,., 
9 GET A$ 
ll I F A$="N"THENGOTO 2ou 
13 IF A$•"Y" THENGOSUB 8001) ELSE GOTO 9 
15 GOT0200 
19 REM** SUBROUTINE FOR LOS ING A LIFE 
20 EXPLODE: L$=MtD$ (U, . 2) : PLOT18, 26. U , 
25 CH=1 17:FORJ=1T010:PLOTA,B,CH:CH=CH+1: 
NEXTJ : A•15:B =~ 4:WAI T50 
30 RETURN 
.,3 REM "'* * SUBROUTINE FOR MIME 

DETECTOR C.L I Ct~S • • * 
35 IFSCRN<A-1,B>=98T HENCALLIIFB0 3 
40 IFSCRN<A•l;Bl=98THENC <\LLIIFB03 
45 JFSCRN<A,B-1)=98THENCALLIIFB0 3 
50 IFSCRNCA ,B +ll=98THENCALLIIFB0 3 
55 RETURN 
57 REM*** SUBROUTINES FOR THROWING 

GRENADES* *' 
60 SHOOT: GR=GR- l : I FSCRN < A·• 2 , B > =98THENW<\ I 
T20:EXPLODE:S =S+25 
65 ' 9,25:GR::CH=l17:FORJ=1TOLO:PLOTA+L,B 
,CH:CH=CH+1:NEXTJ:WAJT50:RETURN 
70 SHOOT:GR=GR-1:IFSCRN(A-2 . Bl =98THE NWAI 
T20:EXPLODE:S=S+ 25 
75 '9,25:GR: : CH=l1 7 : FORJ=1T010 : PLOTA- 2 ,B 
,C H: CH=CH+l:NEXTJ:WAIT50:R ETURN 
80 SHOOT:GP=GR - 1: IF SCRN<A.B +2>=98THE NWAI 
T20:EXPLODE:S=S+ 25 
85 '9, 25 : GR::CH=ll7:FORJ=1T010 : PLOT~,B+2 
, CH: CH=CH+l: NEXT J: WAIT50: RETURN 
90 SHOOT:GR=GR - 1 : IFSCRNCA . B-2)=98THENWAI 
T2 0:EXPLODE:S zS +25 
95 '9,25 t GR;:CH = 11 7 : FORJ= 1T010:PLOTA,B-2 
, CH:CH =CH+1:NEXTJ:WAIT50:RETURN 
190 REM*** TURN OFF CURSOR~ KEYCLICK 
200 PRINTCHR$(1Y>:CHR$(6) 
220 CLS:PAPE.R2 



New Guide to the Orie 1 

COMPUTING WITH THE ORIC 1 
Ian Hickman 
This new book is for all users 
of the Orie 1 micro. II 
complements the Orie 
Manual and can be used 
alongside It. Ar1 introductory 
section covers the initial 
switching-on and sening·up 
of the micto, followed by 
some simple BASIC 
programming . Lat0< cllaptO<S 
introduce ffl()(8 advanced 
BASIC, high resolution 
colour graphics , the sound 
feature and Interfacing, with 
a special section on the oric 
prin ter and another on 

machine code programming. A number of original 
programs are incfuded . 

A practical book which will help you get the best from your 
Orie 1. 

Solt cover 160pages 0 40801444X £6.95 

Av elfeb._ from your neere1t book .. ller 

]lt\Jl' ewnes Technical Books 
_!, ~ .. nn19b GrNa,S.ftllOAb, lteat Tl'IIS 8PB 

NEW ORIGINAL GAMES 
FOR THE COMMODORE 64 

• NIGHTMARE PARK ... , .... ..........,....o1,. 
gemes ThelaSkOfltltuwittogeii, ufl'llnYpQnaupc:.slJlt~ 
tlYOugtl• mazeblMt.by**-MevtifYIUm . ThnelnlurillliongotltUdn 
•• oYMlOl'M by• ccwnbnalion cl lkil, ltlWp reftex.M or by thMr good '-Ide 
miking Nq'*nlfe Pa,ii; • tUl(.-t,lt g11ne tor el .. 

PRICEt7 .99 
• DOTS & BOXES • ..,_.....,.._ • .,._..,. 
lhe QCltnptMf take 1Uml lncompleting bOx .. by drlwing • h betwMn two 
dotl The .. m of thlvame ill IOWll'l lhe lnC* boxN whillt~ n'WllffillinO 
lht numbef ol! boxn given~ to lhe COtl'lpUltf 

PRICE £6.95 
• HEXAPAWN , .. ..,._..,._...,n..e__. 
(COfflPU*)hUnoinf....iacrattgybuClsP'09f9'M'8dtolMmfromO.UMr'1 
w.-. to mpro,,e itt own 11r11ie9r 

PRICEtS .95 
• CHOPPER LAND v ... _,.__,,, ....... 
goods from you, belti and land SAFELY An UCU19 new g1tM ~ Of .......... 

Send Cheques/PO : 
A.A. SOFTWARE 

86 Av onbrae Cresce nt 
Hamilton , Sco tland 

Tel : 0698 282036 
DEALER ENQUIRIES 

WELCOME 

PCN t-"'EBRUARY 25 1984 

PRICE t7 .99 

CollectW.~ .... 
.... 10t2ff.-lhe .... 
two ......_ .. ......... 
c-..,w ........... .... 
,OU ~ ....-: 

NIOHTIL\M '""K. DOTI a 901.t:lo,CH()tl. 
"11 LANO,- ..... 
HUAftAWN ~ 
,il'fL 

Lite Computers Ltd . is proud to 
announ ce the combinat io n of the 
Lite 100 and Palantir , the most 
exciting word -processing package 
to hit the market to-date! 

J 

The UTE 100 can be used as a 
stand-a lone word proces sor, as a 
powerful 8-bit business computer , 
or it w ill convert you r electron ic 
typewriter into a wor d processor 
without th e need to purchase a 
printer! A wid e rang e of application 
packages are avai labl e to run on 
the UTE 100 immediately, provid ­
ing the facility for wordprocessing , 
accounting , stock-cont rol , etc. 

All thi s at the price of ONLY 
£1,395 .00 !1 

Why not try PALANTIR for ONLY 
£12 .007 
If you have an IBM PC, Sirius , 
Apr icot or UTE 100 we will send 
you the ent ire software package so 
that you can use all the fun ctions , 
inc luding printing . Give th e soft­
war e a tru e test on your own 
syst em and wh en you buy the 
complete package (RRP £265, in ­
cluding th e mailout facility) we will 
refund your £12.00. 

We guarantee your satisfaction! 

Lite Comput ers Ltd .. 
Unit 7A, Waldeck House, 
Wald eck Road, 
Maidenhead , Berkshire . 

Tel : Maidenhead (06281 73133/4 

6$ 
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RING FOR SAMPLE PRINTOUT, FULL SPECIFICATIONS & LATEST PRICES 
WE WILL NOT BE BEATEN ON THE PRICE OF STAR OR JUKI PRINTERS 

JUKl6100 

One Year Warranty 
20 CPS : BiOirecijonal & Logic Seeking 
10, 12, 15&Proportiona1Spacing 
Wordstar Compatible 
2K Buffer : 13 Inch Platen 
Underline : Backspace + l ots more 
Centronlcs Interlace Standard 
RS232 lnterface£54.00 + VAT Extra 
Tractor Feed £99.00 + VAT Extra 

JUKI 6100 £369.00 + £55.35 = £424 .35 

BBC/ORIC or DRAGON Package 
JUKI 6100 + Cable + 

24HR Delivery & VAT£440.00 

STARDP8480 

RS232 INTERFACE STANDARD 
7x9 Character Matrix (7 Needle Head) 
80 CPS Bidirectlonal & logic seeking 
5,6,8.5, 10, 12, 17 cpi 
40,48,68,80,96, 132cpl 
Fr1ctlon & Tractor Feed: 1 O Inch Platen 
Hl·Res option with Software £10.00/£15.00 

DP8480 with RS232 lnl £208.70 + 
£31.30VAT • £240.00 

Plckege prices for BBC/Newbr1ln/Epson HX20 
DP8480 + Clble + Hl·R•• + 24Hr Delivery & 

VAT= £250.00 
SERIAL PRINTER CABLES 

BBCto25wayDtype £9.50 
EPSON HX20 to 25 way D type £9.50 
NEWBRAINto25wayDtype £12.00 
25 wayDtypeto 25wayOtype £15.00 

One Year Warranty 
True Descenders 9 x 9 Matrix 
120 CPS Bidirectional & Logic seeking 
5,6,8.5, 10, 12, 17 cpl 40.48.68,80,96, 136 cpl Italics. 
Emphasized. Double strike, Super & Sub Scripts 
Downloadable Character Set (not 515) 
Hl·Resolution& BlockGraphlcs STAR DELTA 10 
Continuous Underline, Backspace, 160 CPS 
Friction or Tractor Feed CENTRONICS AND 
Internal Buffer Expandable to BK RS232 INT. STD. 
RS232 lnt. £52.00 + VAT Extra £320 + VAT 

Gemini 10X (10"Carriage) 
£250 inc. VAT 

Star DP 515 (15• Carriage) £280 inc. VAT. 
Package tor BBCIDRAGON/ORIC 
GEMINI 1 OX + Cable + Delivery + 

BBC Screen Dump Software £270 inc. VAT 
RS232 package also available 

RING FOR LATIST PRICIS 

ELECTRON £199.00 
BBC Micro Model B 
BBC Micro Model B with Disc lnt. 

£399.00 
£469.00 

Large Range ot Accessories including Disc Drives . Printe,,., 
Monttors always In stock . 

Printer Cables 
BBCto36WayCentronicsTypeConnector £15 .00 
Dragon to 36 Way Centronics Type Connector £15.00 
Orie to36 WayCentronics Type Connector £15.00 
Ton:h to36 Way Centronics Type Connector £20.00 

Blank Cl 5IC30 Cassettes Ten for £4 .50ANY MIX 
Send SAE for Full Price List 

VAT INCLUDED WHERE APPLICABLE 

PHONE/CREDIT CARD ORDERS WELCOME 
Postage SOp per order or as stated 

24 HA Securicor Delivery for Printers/Disk Drives £8 .00 

(SHOP CLOSED MONDAYS) 

C.J.E. 
Microcomputers 

Dept (PCW), 78 BRIGKTON RD 
WORTHING 
W. SUSSEX BN11 2EN 
(0903) 213900 

PCN ft.UR UA RYl.i 1984 



230 
240-260 
280-300 

310 

340 -480 

500-600 

620 

640 

660 
680 

700 

720-840 

860-930 

940-950 

960 

970-980 

MIN~ 
Turn off the keyboard . 
Draw the screen border. 
Set up the variables for 
lives. paper colour and 
score . 
Th is is equ ivalent to rando · 
mis e since locat ion 630 is 
fai rly unpredictable . 
Print the tit les onto the 
screen . 
Set up the mines on the 
screen. 
In itialise the coord inates of 
the man IA,B). 
Re-enable the keyboard 
and PING you 're ready to 
go. 
Begin the main loop . 
Put the score onto the 
screen . 
Put man onto screen and 
gosub to do detector click s. 
Get the move and update 
the man position , adjust the 
score if a step back, also 
check for wall s. 
Check for a grenade throw 
and gosub to the appropri ­
ate routine for lhe direction 
of the throw . 
Check for go ing off the 
screen . 
Decremen t the time and put 
it onto the screen. 
Check the t ime. If you are 
out of 1ime then BANG you 
are dead. 

-25 RcM •H UlSAllLI:. ~,veoARD !I\ITE.RRUPTS 
<'.,PEE OS BASIC BY 2,y~ • .., • ~ 
:' .l/J L:ALL II L6r:A 
'35 REM *** BUILDS SCREEN l:<OAHDER ••• 

~17 RlM • • • PLOl Y,Y.128 PLOTS A BLOCK 
OF I ~'Vf'RSI: cOL JUI-< AT X. Y • "* 

.:40 FORX TU::;C,:PLOlX,24, 128:f'LOTX,3 , 120 : 
NL XTX 
26<) I ORY=3T024: F'LO T 1, 'I, 128: PLOT $6 , Y, 128: 
Nl:XTY 
.: 70 f<EM ••• !Nil !ALISE **"" 
28<.> L'lC~"fff " 
_)oo L:3:f- 2:S ,., 
301:l REM~·-< NE.XI LINE= RA N~OMIZE ' *' 
:.111 D RND ( uEEI (6'.c)J J 
'. } 11 IJ· JNJ <RND<J>*30) t90 
340 ~·LOT25, I , "MINES: ":F'LOTJ, L "SCUf.E.:" 
.,60 GR:4 
,,l:lO PLOT1,25,"Gfl£NA11ES:": ' 9,.•:.;;GR: 
:;90 PL.OT~~ .. 25, "HI SLORE. : ": 1 30, 25; HS; 
40" Xc8: Fm.:J=I 10~: PLOTX, ;;, :.2: X=X •11: NEXT 
J 
4.'0 I-'• OT! :,.:6, "l lVE'ci: ":PLOT18,:6.L$ 
Q41) I '7_t J 1; 0~ 
l6(t f"•.35\J 
480 PLOT11 .. 1J, .. r IME: .. ~ '1 8.f); r:; 
500 FOf<.J 1 T 00 
'-'2C1 X= ! Nl lf<NO<l>*-5) t1 
54U Y JNI iRND<1>~2u1+~ 
!:i6•J I f'-'CR M <X, Y> 'IBURSCf·N ( X, Y > •l.:!JJ HENGO I 
05 .. '(1 

':i8 •J f'LIJT X .. Y, '/8 
6tH) NEYT J 
u.cll A~J'.:t; .'4:f-' I OTA,!< 1,3.: 
6',c:, T<EM '*' Rl FNI\Blf I EYl<OARD INTE.1,RUPT 
s -lillf* 

(ACJ rAU 11L8n4:''ING 
R[M , • • !-!AU LOUf' • • • 
Rr:t'E,A' 

68t) I .1:;Si 
l()t1 f"I Oli'.\,H,.1''~:fj{J~ IJB~~ 
! .:• I$ I LY• 
7 4 .> f ! I , ( HI<$ c 8 l rtlU1~'/ U I 4, ll, It.• 7: A A 1 : I c 
SLRN ((,, H> I '.'flT HENH A• l 
l!,t • H t 1 1_;HRi ,Sn IHLN ~-·11J1t l,.B. h.1!;f\-R 1 J: 11 
SI 1.·N<A.L 11•!'>~T lf fNA A J 
?He> II /$ CHf.$(1CJllfl!~ll'LUIA,B . 109:B~B+1:S 

S 20 
Sn" a·s•.RIJ(A,8>•128 IH:."IH•O 1:5%5+20 
82• If-I l-f:'JI;$' I J Tl'E.~'F"LOTA, B, 109: B~B- J: S 
-=S+lO 
64P !J-=SLf~N•A B>=' 'dlHENB B+l:S=S --10 
Bon !FI$ "Q 'A•IDGR (ITHE.Nf"LOTA, e. 95: WArr:.,r, 
:GUSUB90 
88•.> !Fi$ "'"i\N::>GR ·fTHLNF"LOTA.1),95:1~~!150 
·t;OSUB!>C.I 
'"') lfk$-"l"A~'D(;f( '.>THENl'LL'TA,B.95:WA!l':iO 
: GUSIJ87<) 
9.l•.' IF~ $~"A"AND• !-< <.>THENPLOTA B. 95: '~1-\I T50 
:GOSUB8" 
9 '""I) Tf ,.·$ uc,u TP.EN''"'LOT 14 .. ', !2: F'l OT 15. 2., "f·A 
IJSE.": I~ OSIJB ,, )('0 
c,4,J If tJ :':4 l /if.NU 24 
94~ I A 2THE~A-:' 

!FA ~~.TI l[NA~:"5 
J=s'-!: '18,l)S f~ 
!FT•~OfHE:.M'' OT12 .IJ , l...! 
II T= "lH!.NL L-1:G05UB20: r~::oo,PL0f12 



The first program in Software Fann's 
1-HGH·RES RANGE! 

ZX-81 Resolution identical to the SPECIRUM 
without any additionatftardware!! 

In 1849 the G-ea t but the further you have to go 
American Gold rush started. to replenish that mound! Once 
Almost everyone who could, all nuggets have been collected, 
sold up everything and a cave opens (11) allowing you 
dashed to the west coast to to pass through to the next 
look for this precious metal stage - if you can reach it! This 
- Including YOU! gives you more rats - but less 

You must dig for those snakes to destroy them with!! 
nuggets (1) - But watch out for • Skill levels 
the giant rats (2) They burrow " "f • Extr a man every 10,000 
through the earth (3) to get into points 
your tunnel. You can delay them • Hall of Fame 
for a while by knocking down • Define your own 
a support (4) which causes a ACTUAL ZX •81 keys for ease of 
small cave-in (5) to block pla y or use with any 
their way, but you can only SCREEN DISP'• AV joystick 
destroy them by releasing a Ln A • Fantasti c and 
snake (6) from it's nest (7), when escape!! - so you must stop it uni que graphics on a 
it heads straight for the surface, getting there by returning to standard ZX-81 (with 161<) 
destroying everything in it's way. the surface to replenish the • Only £5.95 - No more than 

All the time the Gremlin (8) is main mound (9) with the many ordinary programs 
busy digging it's way through smaller pile of earth which • A truly interesting and 
your waste earth pile (9) to reach appears on the surface as you exciting game that no 
the entrance to your mine. Once dig (10). The deepe r you. dig ZX-81 owner can afford to 
it does you have no the more points you score - be without 

Avail able from all good computer shops 
or send chequ e/P .O. for £5 .95 (inc P&P ) to : 

Software Fann, FREEPOST (No stamp required ) (853658 )8 , Bristol BS8 2YY 
Software Fann. ISS WhHdadie Road, Cli ft on. Brt.t:1ol BS82RF . Td : (0272> 73Ull Teto 444742 AFMAOVG 



MINIIWiAPI 
1000 You have stood on a mine , 

oh dear I 
1020 lf 1herearenolivesleftjump 

103000 . 
1040 Game continues unt il the 

top of the screen is reached. 
1060-1120 Ct\ange the paper colour 

each time a new level is 
reached . 

3000-3540 Rouline for Hi-lo score, 
gives option s of playing 
again and plays the 
appropriate 1Une, if 
selected. 

5000-6100 Plots random maze. 
Keyboard is disabled t o get 
up a bit of speed. 

.·•,8:·3~· 4. 1 9 ~':.i:;G•<; ·W~l1150 
l ,_,,,., II S! ~-N <A, BJ-• 8 fllLNL=l -1: Ci0SIJB2v : GRz 
4: 1 9. _ 5 ~ Gf ; 
1'J-tJ II l ••.i HLNtlJI\I T ... 1.J1)·GOfQ"'1ino 
1•J4• UNI ILBm3 
10"1.' l<tM •o • HANJJL >'APER Cl:LOIJR •• • 
t,161 r Pt1:Ufa"'7THE.N •1 
1 ' 7 1.J l~ F'•4 rHr NP ~ 
I J j1_t ~~:;,-t~V 
11..!CJ 1,0 ·105(•(y"l 
.:.,,, 0 C'LS 
'•1<.> IFS HSHJCNHS S,GOTO ,SO<• 
.,1.'.20 PRINTC 1-fr··'t '4 
~,_,;., f'R!H:r" ltH:fR!NfSPC:(6' : CHR$(?7); 'J 
FHI, I SCOPE. lS: " HS 
,114" ~HHJT:f'f<INI 

·..-,::,,) F'iHN I· PR! Nl SPC < 4); CHf. l 12/l; "JYOIJ SL 
o,,EO: ";<,;" PUINIS' ":PRINTCHR$C4: 
~Q5S l~OSUEt 1 ~o, ,,) 
:n6<.• ~ .Uf6,~ .,. "<I Of' JNSTPUCf lONS PRl:.SS ' 
I' l" 
~•'!<.' ~·•.OTS,.:'5,"ANt.JTHE:R GO ((IN)" 
-,o;p91 L:E'lA' I 
''J' <' lf A$="N"lHf.NPAF'l::R7 : PRINIC. Hf<$(6) ;CH 

R111 l : LS:EtlD 
~1"'' IF 1-H="Y"THLMGOT0.:2n 
' ! 1 .J ? F At "I" 1 HLNGOSUD8•.i(u~1 
12<.• GLI ru:o?n 

,: . ..,,_,. PR!NfU!f,~\41 
,S l <.l PF: !NT: f'h lt'l: f RIN TSF'C. (8> ; CHR$ (271 ; "N 
A NEW HIGH SG(J'.,L ' ' ' 
15.0 F'f"JNf:f'HlNT 
,5!<.• Pf, !Nf: 'R!NISPC< ! t );CHR$(27) ; "J" ; S ; " 
f DINTS''.: F 'R !NTCH•~$ <4 l 

'3::i ;~ WA! I ... ~n: f ,OSUB 11-00fJ 
3540 uoru 3060 
4999 klM • ~• • BUILD MAZE •o-« 
5n1y CLS: F'AF'EP F': CALUtE6C.A • flEf'! •" DISAB 
LE" t l 'llOAHD !IIH.RI ur· rs •• 
50'.,( r:OPX ,.:... TO 56 
5 100 PLOTX, 3 ,1 28 :PLO T X.2 3, 128 
515(' ~•EXTX 
~200 FOi Y•3 f0~3 
5..!50 F'LO!l,Y. l '.::8:PL0,36,Y t.28 
5,.,0 NEXTY 
s.:5f_l F ORY=3T0~3S fEf '2 
5 4t.UJ FUF~X= 1T0 .35 
5 45 0 PLOTX,Y,1~8 
~5rnJ NEXT X , Y 
5',~(I FURJ•l T060 
~6 0 0 X INT (RI\ID(t l R:.5~+1 
~6~V ,•tNfCR ND<1>•~U)+3 
~,lO <J l SCRN 1 ~, Y) • 1281 HL NGDTLJ56•.>0ELSEPL01 
) 1 y, 1.8 
575n M[ Xl J 
5a(u1 roPJ~t ro1_0 
~eso x 1Nr'RNL<1\--o, ~; 
59'."-' Y INT 'k N D( l ) •18>•4 
!,950 If SL~N < X. Yl =~21 HENGOT 058~0E L SEPI_OTX . (' ._.. 
6(H'!J NEX l J 
t~(•~( l X 8:FORJ 1 fO"t.:FLL!TX.2 ..... 32:X•X +ll:t~E 
x f,J 

D•ltll (Cf1D(1' •4() i4P:GCIT0340 
FEM • • • SLBFD UrrNl FfJI< ''ALISE • • •· 
r··EFE1 f 
F $ f EY~ 
L,N f!LI l 



WILD WEST HERO 
For the 48K Spectrum 
An arcade game of fast action and skill , inc reasingly difficult 
waves of animated , smooth , hi-res bandits to be destroyed with 
auto-repeat firing . Includes high score , two player option , attract 
mode and is compatible , with the Kempston Joystick 1/F. 

"Very impressive graphics" 
Tim Hartnell, best selling author. 
"A blimmin' good mega zap" Jeff 
Minter, top VIC 20 & CBM 64 games 
designer. 
"II is one of my top 20 all-time games" 
- A. Takoushi, software journalist for 
many publishers. 

ONLY £5.90 INCVAT&P&P 

DEALERS CONTACT 
Tiger, Centresolt , Logic 3 

or PAUL HOLMES 041·956 5058 

DUSTMAN 
For the 48K ZX Spectrum 

New from Timescape Software is the crazy 
game called Dustman. Our friend Alf the 
Dustman is no ordinary dustman. He is a 
hyper-intelligent mega-dustman whose 
favourite lager is seeking revenge. Alf must 
fight back at the lager by throwing rubbish at 
the lager and other deadly enemies out to 
reduce him to the thickness of a bin liner. Alf's 
only hope is the perpetual littering of the 
enemy and help from 'Friends of the Sinless' 
who help him achieve extra points. 

l VJRGlNIA GARDENS , FAIRWAYS 
MILNGAVIE , GLASGOW G62 &LG 

Tel ephone : 041 -956 5058 

The games will soon be available from John Menzies, 
and many good computersho()s. 

----------Timescape Software, 1 Virginia Gardens, Milngavie, 
Glasgow G62 6LG. 
Please send :. _________ _ 

I enclose a chequ91P.O. fo,, _____ _ _ 

Name•------- -- --~ 
Address, ___________ _ 



MINIHAPI 
7000·7030 Pause subroutine. The P 

key, if pressed during 1he 
game, stops the game to 
allow you to go and get a 
cup of coffe e (or tiffin) . 

8000·8580 Instructions. 

PLOTJ,2,3:?:NCXTJ 
70:;o RETURN 
79'70 REM*** [ NSfRUCTIONS •*• 
8000 CLS 
8010 PRINlSPC<15l"ESCAPE" 
802•) PRINT: 
8030 PRINT"THC OBJECT OF THE GAME IS TO 
GET YOUR MAN ACROSS THE MIMEFIELO OR"; 
8040 PRINT" THROUGH THE MAZE BEFORE 'T 
IME' RUNS OUT. "; 
oo:::;o PPINT"AT THE START OF EACH SCREEN 
·'TIME' W'LL BE SET TO 350, "; 
8060 PRINT"GRENADES ARE SET AT 4." 
8070 I 'R I NT" IF 'TI ME' REACHES ZERO THEN A 

LIFE IS LOST AND '1IME' rs RESET": 
9080 PRINT"TO ONLY 200 INSTEAD OF 350." 
8<J90 PRINT"YOUR 1'1EN ARE EACH EQUIPPED WI 
TH A MINEDETECTOR ANO FOUR"; 
8 100 PRINT"GRENADES. WHEN IN rHE VILIN 
!TY OF A MINE YOU WILL HEAR A" ; 
8110 PRINT"CLICUMG SOUND, BUT THE MINE 
COULD BC IN ANY ONE OF l HREE "; 
8120 PRINl"DIREC'TIONS." 
8125 PRJNT"A GRENADE WHC.N THROWN WILL LA 
ND l W( PACC.S AWAY, "; 
8130 PRINT " TO HIT ANY PARTIC ULAR SPOT" ; 
8140 PRINT"YOU MAY NEED TO MOVE YOUR MAN 

8150 PRINT"YOU MAY ALSO USE GRENADES TO 
~.NOCk DOWN A WALL IF YOU ARE "; 
8160 PRINT "BLOCLEO." 
8170 PRINT"THE GAME STARTS WITH A MINEF I 
ELD AND PROGRESSES TO AN INFINITY"; 
8180 PRINT"Of' MAZES. " 
8185 PRINT" NB EACH MAN HAS 4 SRENAOES P 
ER SCREEN" 
8190 PRINT" PRESS ANY YEY TO CONTINUE" 
8200 GETA!I> 
8210 CLS 
8220 PRINT:PRINTSPC(8)"SCORING IS AS FOL 
LmJS" 
8230 PRINT: 
824() PRINT"EACH STEF' FORWARD--- - - 10 PO 
INTS" 
8250 PRINT: 
8260 PRINT"EACH STEP BACI --";CHR$(27);" 
LMINUS":CHR$127>:"H20 POINTS" 
8270 PRINT: 
828~• PRINT" HIT MINE WITH GRENADE 25 PO 
INTS" 
8290 PRINT: 
8300 PRINl"SURVIV!NG EACH SCREEN - 50 PO 
INTS" 
8:':10 PR!NT:PRIN-" PRESS ANY KEY TO CONTI 
NUE" 
8320 GElA$ 
833(• CLS 
8340 PRINT : 
8350 PRINTSPC(6)"CONTROL IEYS ARE AS FOL 
LOWS" 
8360 PRINT : 
8370 PRINT"TO MOVE YOUR MAN USE THE RELF.: 
VANT CURSOH CARROW> I EY" 
8380 PRINT: 
8390 PRINT"lO THROW A GRENADE USE THE FO 
LLOWING" 
8400 PRINT: 



n 

SINGLE DRIVES CASED 

40 TRACK 100K £166 £144 .35 

Replacing your Cassette with a 
Disk Drive, means DATA ACCESS 
in less than 5 second s! 

If you are looking for a guaranteed 
Disk Drive, fully BBC compatable , 
at a price that includes VAT, 
fonnating disk , user manual,cases 
and leads, then just look at 
our all-inc lusive prices ! 

lncl . Exel . 
DUAL DRIVES CASED VAT VA T 

40 TRACK 200K £320 £27826 
40 TRACK 200K £230 £200 .00 40/80 TRACK SWITCHABLE 400K £402 £349.57 

£452 .18 40180 TRACK SWITCHABLE 200 K 
40180 TRACK SWITCHABLE 400 K 

MITSUBISHI DRIVES """" ,., '" 
400K SINGLE DRIVE £2 13.04 £245 
BOOK DUAL £379 £435B5 

£199 £173 .05 40180 TRACK SWITCHABLE 800K £520 
£257 £223 .48 DFS KIT £7 5 £65 .22 

P.S.U £32 .20 £28 

•These drives are futly compatabl e with other Computers and can be used should 
you change your computer . 

• Check our special terms for Educational Estabtiahments and Government 

800K &POW£Asu>PI.Y £399 £458 .85 
Departments 

DEALER ENOUIRIES WELCOME 
HOW TO ()ADE R 

BY POST 
I Post to; VIGLEN COMPIJTER SU'f\.ES lNT 7 

TR\MPERS WAY HANWELL W7 20A 

Please send me the followlng rtems . 

I enclose Cheque/P.O ' "' £ - - - -­

I prefer to pay Access/Barclaycard 
(Delete whichever not appicable) 

CARD No-- --------
StGNAl\R: ------ --- -NM£ __________ _ 

ADDRESS----------



8410 PRINT"TO rHROW RIGHT USE t' EY 
'2' II 

8420 PRINT: 
843V PRINT"TO THROl~ LCFT USE KEY -·----· -

. 1' " 
8440 PRiln: 
8450 f-RINT"TO l HROl~ FORWARD USE t, EY --- -

'Q' .. 

8460 PR IN T: 
8410 PRINT"TO THPOW BACKWARD USE I• E.Y -- -

'A'" 
8480 PR!NT:PR!NT: 
8490 PRINr" TO HALT THE GAME FOR ANY 
REASON" 
8500 PRINT: PRINl "USE EY - - - 'I-'' <Pa•1se 

I Restart'" 
8510 PR!NT:PRINT'' PRE5S ANY l' EY TO CONl I 
NUE" 
85'.'.0 GETAS 
95·s,) cLs 
8540 1-'RINT:PRINT:PRINT"PRESS ' M' ff YOU 
WISH HI !l nw SCOF<'F" 
t:>:C,45 f'RINl"MUSIC TO BE PLAYED" 
85~0 F'RINT:PRINT:PRINT"ANY OTHER l' EY WIL 
L TURN MUSIC OFt" 
8560 GE1A1> 
8570 I~Af'="M" TIIENZZ=O: rLS: RETURN 
858<) l Z =· 1 : CLS: RETur,N 
t 3•/Q!) REM • •"' c:uenou TI NE FOR HI -SCORE 

AMAZING!!! 
FOR THE VIC-20 
The all NEW Fox switchable 16K Ram 
cartrid ge can now be (unlike others) 
switched without remov ing from VIC-20 

ALSO • G ives you th e option of 16K, 8K or 3K in one ca rtrid ge. 
• Simpl y plugs into rear port. 
• Fu lly comp atible with all existing motherboard s. 
• Fu lly guara nteed (l year). 
• 14 day moneybac k guara nt ee if not de light ed. 
• No re-addre ssing of existing Basic prog rams needed. 

ALL THIS FOR ONLY £33.95 INCL. 
------------------- --

fi, ~- FOX fl'k•"fWMI- ,,. .......... A,- t-... m..,-r, 

·~ • .,,.od ...... t ~ ·fb~ .... ...., 

I I I I I II I I I I I I I 

• ELECTRONICS ·-
I H \ I\ HI \ 1(11 \1 1 11, , 1,1., 11 16'.I 11 ,, 1 , 11 1 u', 1 'u,, I 



MINla6iAPI 
High score music. 

Low score music. 

Redefines the characters. 

Redefines I to mean print at. 
Note that this routine is 
borrowed from the users 
manual. 

MUSIC *"' 
l 4<J('0 IFZZ•-1 THENF..ETUHN 
14005 Z=O 
14<)10 A$="37: 78573: 8753" 
14020 8"="59 9 : 795 ( :975 11 

140 .W C$=A$ 
14040 roRvs1TO:::. 
14050 roRJ=1 TOLE~· (A$) 
'4N,O X~ASC<Ml0$(At J. l) > 40 
14070 MUSICl,3,k.6 
14080 MUSIC2,7,X,9 
14U9U PLAY7,o,o,o 
14 100 WAIT10 
1411U MUSICl,4,X,5 
14120 MUSIC2,6,X,9 
14130 MUSIC3,3,X,9 
14140 PLAY!,C,O,O 
l4150 WA1112 
14160 NEXTJ 
14l70 WA1J25 
14180 IFZ= 1THENA$~C$:60'014210 
14190 Z=-l:A$=8$ 
14210 NEXTY 
!4220 t~ATTIO 
14230 PLAYO,u,o. o 
14240 RETURN 
14990 REM*** LOW SCORE MUSIC•** 
15000 I FZZ=-1 THENf;"E fURN 
15010 A$= "6 8:8 ::5 685686:8356" 
15020 8$="156586135!15165111" 
150~-0 FORJ=l TOLEN CA$) 
15(,40 IFJ~6THENt~AIT50 
15050 IFJ=IOTHENWA!TSO 
1506<) IFJ=15THENWA1150 
15070 X=ASCCMID$CA$,J,1)> -48 
15080 Y=ASCCM!0$(8$,J,1))-48 
15090 PLAY7,0,0,0 
15100 MUSICl, 3,Y,9 
15 11 0 MUSIC2,3,X,10 
15120 MUSIC 3, 4,X,ll 
15130 WAIT20 
15140 !\!EXT 
1515<J WAIT90 
t5160 PLAYO,O,O,O 
15170 RETURN 
1 ?990 REM o * RE· DEF INE Cl!AF:A~TEns • u 
20b<)O FORA= l T05 : READ B 
20010 FORJ=OT07:READ D 
20020 F'OI E46080~J+ C8•B>, D 
20030 NEXTJ , A 
20040 DATA9B,o~o,o,o,o,o,o,o 
20050 DATA102,12,12,30,45,12,30,18,19 
20060 DATA107,o,o,o,0,6,0,0,24 
20070 DATA109,0,0,2,2,16,lt,o.o 
20080 DATA95,0,0,0,l, 1,14, 10.58 
20090 RETURN 
39990 REM*** RE-DEFINE• , . TO MEAN 

PRINT AT <PRINT@) 4*~ 
40000 REPEAT 
40<)10 READO 
40020 P0f(Et1400+C,D 
40•)30 CsC• l : UNT I LD= IIFF 
40040 DATAfl20,t196,flD9,tlAC,t1r0.t102,11c0.t18 
C, #69,1102,flAS,tllF,flA4,fl20,fl85,tll2,t184 
40050 DATAfl13,tlA9,tl38,#20,tlDB,tlCF,t14C,t16 
1, # CB,IIFF 
40060 DOI Efl2FS,tl400 
40070 RETURN 



Totallydev edtoyou! 
One Owner 1s the offlc1al magazine devoted to the One I and Atmos home computers and it's supporting 

hardware and software. 
It's crammed full of in-depth 1nformatmn, advance news on the latest add-ons, superb programs and 

1nterv1ews with the engineers who designed 11. r-- ---------, 
The first issue 1s absolutely free when you buy your ORIC OWNER SUBSCRIPTION FORM I 

One, so why not keep ahead of the latest developments Please S<nd me the""' 6 ......, 
and subscribe to further issues. A years subscnpt1on I I encio, .. ,.....,. ,., 1,......., _ 10 Tansoh LtdJI 
of 61ssues 1s now only £10 (£15 overseas) so post !Name I 
the coupon today. !Add,.., I 

Can you imagine hie without it? I I 
I Posttoci. I 
I Back &u6aieava.ablt tor £1 20 each.ff you missed)'OOf llf'SI I I tree ISwe conlact yolM' dtalft or One Produc:ls ~ernat-onal who Vrll j 
,-,OU••lh..,. ,t 
rT?!n.SOFT Tansoh Ltd. un;is I & 2 IJ 
E:'bridae TechnoParkN~k~~ ·~~~~~} 



New-Sinclair QL 
There's no comparison chart, b 

The Slndair QI.h a new oomputer. 
Not just a newSlndaira,mputer, 

but a totally new ,art cl oomputer -
nothing Nke It exists anywhere. 

It's not just a bit better than tl1is, 
Of a bit d1Npe< than that - It's a 
oomputer that's--, hard to compare 
with anythin& Just d1eclc the fe.atures ==t~!:S~ advertisement 

K you do agr.., there\ only 
one OOUBe of action you c:.an take ... 
got yourselfa Slndair QI. at the 
wfiest possible moment 

The Sinclair Ql has 
128K RAM. Big deal? 
Several """°' o«.r 1281< FVW.. Of 
more. as <tandard The What M,ao7 
Wile lo< Oecembe< 1983 lots CNOf 
50 cl them - but 40 of the 50 mocros 
listed oost""' £2.500! 

The 5'ndarr QI. off en you 1281< 
RAM for under f400. and an opt,on 
to expand to 640K That's a lot cl 
bytes to the pound! 

The Sinclair Ql has 
a 32-bit processor. 
Who else? 
Under £2.700. nobody Even the new 
generabon cl bu5lness computers. 
such as the IBM PC. are only now 

bqp~to'::~~ 
68000 C::-w.dety regarded as 
the most powe,ful rTllCfOl)fOCOSS 
avaalable-wil rema.N"I a luxury. 

Yet With the 5'ndarr QI. the 
32·blt Motorola 68008 ••variable 
lof lessthan £400 

You can also be sure that the QI. 
Wiil not beoome ootdaled. 32-bd 
archoteaure • future·prool 

Expans,onslot 

New professional 
keyboard 
The QI. keyboard. des,gJ,ed ""fast 
npt.( cl data and programs. 

lt•afukztOWERTY 
keyl,oatd. w,th 65 keys.~· 
space bar. left-and ~-hand st,;11 
keys. five functJon keys. and lour 
separate OJfSOf-<OOlroi keys- key 
adJOn •~and preose 

A membrane beneath the 
keyboord protects the mad1,ne from 
dust (and ooffttO. and lof USffl who 
lind an a,wed keyboard more 
oomlofta~ the a,mputer can be 
raised slil!tltly at the bade by smal 
deta<ha61e leet. 

® s.dw. at. aoos. ou•..t zx Mcrodrlw 
atetracleffllltiilds«tw~Od. 



£399 
1ecause there's no comparison! 

Two 100K miaodri ves 
built in 
The M.crodrives forthe Slnda,,Ql 
are idenbcaJ in pnnaple to the 

~ and prov<n 7X -
1oof"~=~ t~ 
transr.. rate. Typical access speed • 
3.5 seoonds and loadq • at up to 
15K bytes per ...:ond. The Sinda,r Ol 
hastwobuolt-in-W 
required, a further "" oots can be 
conneded. 

Foorblanlcartridg<sare 
suppied w,th the ma<hone. 

@JO.Ill. Ustl N ctwe and AbKus 
are tradt marks of Pslott Ltd. 

Included - superb professional software 
The suite al four _.,,s ls written by Psion speclally for the Ol and 
'-<J)O<~tes""' ~developments. Alt propms use ru•ootour.and 
data Is from one to anothef. (For example, figures w, be 
lTansfemd Sf)ftadshe<I to glj)hlcs for an Instant visual presentation.) 

Certain to set a new standard al 
...-.. QI. 0..- uses the power al 
the QI. to show on the screen exactly 
what )'OU key"' and to pnnt out 
exactty what rou see on the screen. 

Qu,11~~~ -QI. Qu,11 bnrcs )'00 .. the 
faolrues al a very advanced word­
Pf~ pad<ag,e. 

Spreadsheet 

-

QI. Aba<us makes ..-nultan<OOS 
alculallons and 'What if model­
OOffllrudion..,.., than they've..,., 
been. Sample applications are 
prov,ded. indudq budget~ 
and C3lh-llow analys,< Qt. Aba<us 
alows yoo to rel<r to rows. columns 
and eels by names. not just letten 
and numbffl. Fooction keys can be 
~ to change a variable and 
cany out a oornplete 'What if 
alc:ulabonwith a ""@le key-stroke 

Business graphics 

QI. E.ts<t •• h,glwe,olubon -
program so usy to use yoo probably 
wool refe< to the manual! It handl<, 
anyth,ng from hoes. shaded WMS or 
hostograrns to~ or stacked 
bars or p,e charts. QI. E.ts<t does not 

:e~~r:t~~~ 
and~automatJcallyorundef 
your oontrol Text can be lidded and 
altered as simply as data. 

Database management 

QI. Ardwe. a very powerful~ 
sy,tem who<hsets newst.andatds.""'l! 
a ~ even smpler than BASIC. 
It combones ease al use for s,mple 
appl,catoons - such as card indices -
wrth huge power as a mulb-file data 
p,oc,s,o, , 

Aro usy-to-use labelling faol,ty 
mearo that yoo don't have to ask for :".!:,.its ful name - a r.w letten 

New - the Sinclair QLUB 
The QI.U6 is the QI. U<efS Bureau. 
IY\embmhop •open toil QI.owner,. 
For an anooal sub5aopbon al £35, 
QI.UB memben rea,ve one free 
update to each al the four programs 
suppi,ed w,th the OI. and "" 
bo-monthly-Slnda•has 
also made exdus,ve arrangement> 
forQI.UBmembentooot,,nsoft. 
wa,e a5S6lance on QI. Owll Abacus 
Ardwe or E.ts<t by wfibr« to P,,or\ 

The Sinclair QL challenge 
W yoo're senously <XlnSldooog any 
other a,mputer, post the coupon for a 
blow-by-blow companson. 'M,1 take 
a put,W,Moompanson chart for the 
mact,,ne yoo're <XlnSldooog (1'ot one 
we've created ounelves) and g,e you 
the Slnda,( QI. .... deW bydeWI. 

Take action today! 
To order by mail 
- a,mpl,te the coupon and send 
• to the FREE POST address below. 

~~t~··•:/~:.i_ 
Ful deWs WII be sent when we 
ad<nowtedge your order. 

To order by telephone 
-phone Camberley (0276) 6853 11, 
- have your credt card (Aa:ess 
Barclaycard, Trustcard) number ready. 

~~~~.;:; 
telephone staff for more details. 
Please do not ""'this number for 
other enquiries. 

For more information 
Phone Camberley (0276) 686100 , or 
use the-to get a QI. brochure. 
Due to demand. delivety may take 
more than 28 days. lbur order w,1 be 
~ immedalefyw, th an 
expected shopmentdate.­
that s.ndair airers a 14-<lay money. 
bade undert.aJq. lo:-- Ud, c-putff OMsion. FRlll'OSt Camberley, s.nty , GU15 l BR 

Qty - Code "*"""'"£ Tolalf 
Snw Clt eomc,.,.. 6000 39900 

I Ol.Ul;;;.;;;i;.;;i:.-yeo,, 6100 35.00 
.....,. & podo,j i-,, oiai<oved390) 6999 7.95 

I 
Pleosetd<lhe_.•bc>< · 
0 1..-0ad,equemodepay.tJielos.ndao--Ltdbf.__ 

D l'leose~"'f~TMl<Md-No 

I M,--, 
1

-... ,, 
I I I I 

I I I 

I I I )PCH..02 1 

I Dl'leoses,ndmeadwt-lhes.ndao-Clt""""""'-•---- ,.iiiijiiiii -I D l'leoses,ndme a SrdowCltb,oct,u,o 

SindaJf lteseu<h lid. stanhope Rold. Camberley, Suffey, GU15 3PS. 



RoC)OUltf'""lfCI ng, ... n1,n1 .. 

low•r!h 'JOU from ,1, tlo•t'Cl•on1 
Ar.11.-:0 ·ng,nw,.,.,11erw, .. • 1"h 

••• ot1•rm,,,.<1 w ,...pf' Ol.>T lt,e 

l)OW••s 10 mu1111 1he humen1 
c••~• cwturs ,M QuH111 •M 
f,11umt\Onti.111 
JS K 8 o, TWO J0V$TI C KS 

l1 H 

BONGO 
Entov ,.,. "~•r ul ent<I .ii th• 
Com,uil ~ IUM H h4 -·come, 
••1a.r,,g,91110-n1nehf'e11o#1n, 
IQv,,t!yp,,t\C•Ub'l'CollKl•'111t,•• 
Iola! d••monds Hit mutt cl,mb 

1.,.,..., tl><lit c,o......, , ... '"""' 
uHlflnsoc>f1'1Slf\Cl1,1mpol,ntt 
to 1ump ecr0$S d< ... O!;les to •K~ 
enc1101.>1 .... ,1n,sp .. ,1.,.,s Vo..,w,JI 
~ ef"Ch•nted r,,,,. 1t1oe 1mooth p- , e, 

~en1otmu•t,n>lou•IOl1 

SPACE PILOT 
Rf••·M 'Jou,d•Mmsolbe•n,,, l ,ng 
ol the ope,n "'" f tv y,o..,, 
1,rc••f1,n1our,ff•en1tngd0,Qf,ghtS 
w,tn ,n,m._ l-9h,.,s Pto,,,,, now 
-11 ,oo. c,n ~nd•e vou, cr•lt 
F,ve Sllgf'Sof IP"(IICvl•1 K•n< 
1111Qflocs Two pi•.,., ocx•on 

JS l1H 

ZODIAC 
.-,,, l<Cade a,t.,.,,,,..,eol -­
P,OPO'l•Of'IS Th• ev,1 p()Wfrl ol 
"ell n,.,. 1c.a11.,,o rt-• S•9ns o1 
ZODIAC ,n th• 400 chembe11 o1 
THE ABYSS Vou n"" 1ollf'ld1nd 

,K-• '"•s• m1>g<e• c,,11,0,,s 
Ind l•ljlhl el• !hi Wl'J by 
,nn,n,111,ng•• l~WhoSlln<I 

J S l1 H 

JUNGLE DRUMS 
Jo,n in• .-:1, )f'I p,cl9,cl s,111, on I 
,...,.,,, .. Kreen,ou,'"°y 1n,o.,gn 
,,., !u1n 1u"'111,s ll'd sw•mps to 
•n 1nc .. n1 "'1K 1..-r-p1, the 
11or,11u 1ne p,,,nn• t,sn ,,,. 
(fO(O (P•s !h4 sn.a ~H •n<I lhe 
1,c11c1,,s oot to "'9ntl0fl 1h4 
W(l()(IO() ....... 1,, ........ ,, 1,111, 1,.,.... 
f0tyou !()(Ol .. (l lhe(ll>ftln1t will 

{795 

K B 096 
DARK DUNGEONS 

J S S1eci. Llftn A,fi. !5 95 

INDIAN ATTACK 
J 5 511<:k Llfht R•fl9 !5 95 

STAR BASE DEFENCE 
J S S11cl1 t.,gtot A,t.. l & 95 



lr )Our a.ssoclalion has somt lhlng s pttla t on lhc agt.nd1 or lr 
)' OU' \ 't j ust st1rttd a new OM , oonlat t us at Clubn t l, Personal 
Computtr Nt ws, VNU, 62 Oxford Slrttl , Lo ndon WIA ?HG. 
Clubntt ket ps you in touch ,dth enthu siasts th rough oul lht 
country . II ls divided into d ubs and user groups and lists or both 
will be pu blished tnry rour -..·etks. 

Talking 
shop 

Let us know about your micro club or user 
group so we can be sur e the informati on 
print ed here is up to date . Drop a card to 
Wendie Pear son, Listings Editor, at Personal 
Computer News, 62 Oxford Stree t , London 
WJA 2HG, or give her a call on 01-636 6890. 

When Lancaster Computer Club held an 
open day at Lancaster Town Hall. 1.300 
people came in just a few hour'S'to sec goods 
e:11:h1bi1ed b)' local compu ler shops. 

code. while the mec tinp at the hotel 
cons1s1 of a talk and 1rying out various ideas 
on members' micros. 

member Brian Sheldon . "They"vc wri tten 
some fairly Jong programs using a bar 
strapped to their forehead to tap the keys .· 

The club"s Tuesday mee1ing venues 
allerna te between a ho1el and the C'lulle 
Computers Shop. and arc attended by 50or 
so members . over half of whom arc school 
age . 

At the most recent of these a n c:11:plana· 
tion of prog ramming to maintain the 
Sunday Football League tables was fol· 
lowed by a talk on BeebCalc. which a local 
theatre compa ny uses. 

'Many of our adu ll members build their 
own hardware,' he said, 'a nd at the 
momen twc"rcconccn t ratingonexplaining 
machine code to the you nger members.' w.--

Th e shop is owned by club chairman 
David Smit h .,.,,ho supplies new products 
for exami nation. 

At these programmers' Workshop 
meetings members also learn machine 

The club has previous ly held courses on 
machine code and Basic at Lancaster 
Universi ty. They have also buill aids to 
help spas tics at local Beaumont College 
learn now 10 use micros. 

'They' re very good at ic,' said club 

- l..ana:itcrComputcrOub -. 
Grecva: Hotel, Gr«vct Road, l..anceslcr or 
Casclc Computcn . l..ancllMcr~ Evety 
T.....i.y , 7.JOp,,,- Briaa Slleldoo , 0524 
42313' . 

Atom 
Cffl...,AconlAlomU...G-­
"°'1 , .......... 0nw. towntr, . 0200 
613156 
KM Medwiy Ac:ofn user Groue> Melts II 
SI John f1Shlr School on last Mondly oC 
montn II 7pm Seu,ona at 91),n Thursday" 
., ""fox nl Hound ChltNm a.m 
RVl'lef.c.oSI.John'sfishlf Sd'IOOI. 
Ord¥lc:t SUMI. O\atNffl. KM'lt, 0634 
,2111 (dly) ,063437345ll(IWWIO$) 
IIIMdleffl f Acom Use, GtM> MNU JI 
AMC,CmconlAold,- . -
a ... T ____ _ 

Ashursi. 192VtndurtCloM. FMSWOl'!h. 
Mn:tlesler, 061-a, 4962 
Appl, 
AdlleN AoPII' UW Group Meets tirs! 
-ol-,......,Conl,Q M 
UWJlnCI, 15 PtMrs Road, Asfl!Ud, 
s ... .,. 
--5-U,,,G<ou,, ,POeo. 
174, WltfordW02&Nf --~-(;, .......... ""'T-MIWIQand.,.dSundly 
attemoon Ml'1 month at Old Sc:hod, 

PCN FEBRUARY H 1984 

BriltldlFlold, Par\StrNt, SIAIIN,'IS SI.lbs 
£1250+Cl50jonng ContactOBoftoft, 
On772917 ................. _G<ouo 
ContactMel G-. . 021.4262275 

---G<ouo--- ...... , ..... Boysciuc,, -- .Kil,os-. Bw-Mmt AppleUMrinl ~ Meets II 
10Wanng House, Rlddtflll Hll. Bns&ol 
8S 1 6TB. once a monlh Ewa Dabkowdd, 
c.o~.10 WIMQHouse. Redciflll 
HI . 8nSIOI BS1 m. 02n 213421 - ---G<ouo­Profin. TheGrw,y , Hil farm Road. 

-- . .............-.052 .. 7307' 

Clot--UsfflCluC>­MW dub Concact O 8'e:kingNffi. 571 --·- ·"' -·-- --G<ouo -·-House, 350 lower AddllC:Offlbe Road. 
Ctojdon, .., _,, Mond,y ......... 
PIUIVln'IOf'l,60~ W"l ,WtR 

Wldcham. K#lt. 01-1n 54,a 

- ---G<ouoO. Da\llS Ells, 22 llnnox GanNns. l.Clndon 
SW1 
_ w, _ __ G<ouo 
tAPl*tr•J ContaaJohnGnMll 106 
MmnW,,. End!. K.-lilo, ph0ne01"'311 na, 
ll lhN leyNI MICl'OCOfflCMI* Uw Grouc, 
--.T- . 7:IOom Bl\onPm, 
S.fnnk ......... Sd>ool,W­
Clntl,,~ W¥f, M-­
Want.i,eN ,._ LIMf Group MNls II ....... _ ....... _ ..... 
monlh eor.caet Jim Roscoe, WarnngtOtl 
31101 

- .. --G<ouo­MC:Ond and IOunh Monday of tldl monlfl 
..... ~-Conot . 
C.SU. Ga ContxC Richn Rose on 
-623766 
Allrl ·- -...... -M ... -Gril·--- .llul """--·-·"' sec:ond nl loUf1h Thut14,y MfY month It 

7 30pm MileAmn. 42Si'lottStrNI. 
Wednesbufy,WtllMdn!S 
Conuloo Alltl - CluC> .... 0.0,. . 
01·6'25232 
Lu Valley Min US. Group Meets rtel'f 
mondl Details from Manntw T~ . 
125 Cldfflor1 une. Ctmhunt, Hwts 
SNII CllnMtt Atari USet G,oup ..._ IC 
1ne E"1 of ec ...... HM'ltWICft Ro.ad, Ctewe. 
on tnt Thufsd,y of um monlh • 1 30pm 
Conll<!AO.- , CIBllgglMII , 
N.lntwieh, Cheshn. 0270 62$969 
Eau . Contact John 5'nlf . 138 frtdendl 
Rold . ........ . es...."' (76) 220n 
MNt111RllnhlfflTownklo1tallDUCI, 73Qom, _.. .......... _ .. _ 

....... 
- --~100-CluC> RdwdHawes,01-3011111 
MHCM:sW Atari Compvte, Entt..twsts 
MeetlatlhlEle:stnlfe. WOllllyRoad, 
- ..................... n.uno., 
ofMtymonttlConcactM"11110avies, 
Bollon7007S7 
S...II IMleu 1AtitiQ.ibMerlts 
-Oy , 1- , MSlaonos-

,. 



1t1•11:m ~11 
.... 79 C,., .. Hll.iOnQSIOORoadS- OtlthtfirstWIJWdTuesdlyofMty Davia. 105 Nonnanton Road. Oerb, DEi -RG530f , 0734'614!14 

Con11Ctllrioo..._.50_ monltlll7pm Subs £3, saidlntsand 2GG SMtrMt. ConQcl: PIIA Mot!Uque, 12 
Avenue, Mlddelesex T .. Asl'ltofd (69) 

()Ah <1 50 Con1IQ .... - · 
o... . CotQct M,nhew Stibbt. The uwn. wiotl Close. T auMOn, Somersec 

45387 Dlpartmd ot EllcbOl'IICS, NorW'ldl City Ul'l*WoodtieldRoad, Tor~ ,DM,n S.•hll . ReglONII Grouo Metts II 
Nof'wktlAtlnllMfGroup KenW11d. """"'··--.-·R22U DIHM•. Nonh-E.asl Pel and ICPUG MNU Clll<wO..W,,Sdloal, .......... . -
NOIWICft6611'9 Pft dN ., .. 88C Mlcro.l.lNr G,ouc, II Lawson School, &lfnley II 7pm NCOnd Hil , Kane. on third and fourth ThulSdly of ----- MN11c at Plough Hole&, LN. Preston. on ond--Jom-.20 monttlll7 30(,m Jacteot. , 30 
at KSC QI.lb, Memon HauM. 8uc:fl GnM, last T undly of month 11 7 30pm Ounc#I Worct:S* Road, NtwlOn Hal EsW , Brn::.asllfRoad. NewtMyhrt , llfofd, 
Ashton. Pmton. on ltwd ~ of C..0. . 88ria<6'M, lnoo1..._ , Durt\lffl , 0385 670t5 E55e11 01·597 1229 
month 11 7 30pm Rooel" T ,ylof , 02S3 Lancastw•. 01n nsm - ·--·0,7086300 S..•M W ...... . Mtttsat12YMiStreet, 
T.18192 l',M&Ww 88CllserClull Contact!M'I - - .. Bury- . BuryRoacl, Stourpo,1-on-Sftwn on IW Thursday of 
u• Allrt Computet aw,... aui, tontac1 Wwgfl . 138rkal'Olnl0nwWa,Olly,Tyne Gosport , Hants II 7pm Conlac:I T Otrf to. . mon#I M J Mefrlmln at above addrm 
POb3 , Rlle,gh,&se, & WNINEIOIAN 10-.- ........ . Gosoon. S&lflllrft.Mrt. S7 Qouah Hal Road, 

w, t tfitW eec Mlcro ow Grouo MMts II - Kidsgrow, Slokt-on-Trtnl 
Atom HolrnfilldHouse. caa,tnctM . Mllutllt MNtl II Grange Rnldill ~ ....S ffl ft.M..Utasin..irso,y 
lJrtfJNI 88C ano Atom Uw Group Wabhlld , on twsiWtdnlld,fofNd'I Clnttt, Woodrn#I httl . HINult Carol of Udl month ContlC:t M Memman. 12 
_,atOldSwJoT-""""' , morllhM7 30()m ContlctABllllonlll T,ylor, 101Cour1SlndsA ....... , CBntrirook. YOR SttNt. Stourpon 
Room C33on fwsl Wtdnesd,yof monttl 11 Wlklfilld312274 ltlotd , Esstx T ... ...... GSQl.ii0b.108Tt00tnglon 
7 30pmand 11&~ TICMQI w,_ eec°"""'owi;,..., BlllfOW. Of Jlln MK:Btayne. 27 Dltdmyre PIA: Road Teddlng10n, MICklle$cX, 01·977 
ColleOlonttwdThcK'Sdayolff'IOMIIII Contact A Houghton, 49 Addington Rold. Cfl:IC*II. Newlon MNrns Glasgow, 041· 234i 
7 30pm .... "" · 051-525 203A ·- 639- Wadd . M..u on second Monday of 
(-1 - (NAMEBllG)BBCMiaoUw GMIICultf IM lridel Ana. Miits lnt month StepnenRIO,gb,tl. c.ol"5t1Mtol 

G,OIJl)MNtslt~acnool . ......., .. _ ...... Con11Q .......... . 
Gtocay Oest Gm,oe une . lltctlmor• 

BBC WIO\affl Ol'I MCOnd lluSdly UCfl tnOnch II 200ldC:O.rt, S.,"O ... ,tam. Gloucosw Huth , WfflOfd Hens 01·779 7141 ...._ eec....,owi;,...,-. 7 30lwn 0....Watts02'53:51127Wt Gltllutltf NcN1i UUG UHt OIOUI> mem W"r1My. Cont.la 111'1 Blyttl. 40 W*"<lt 
on third Mondly of Nch month 119 SI !pm ""-oO-mona,Cooll,QR Close, Witney5171 
Jolwl"sRolcl. Gowoc:t. Altdrewshlte 

Basic 
C H¥vey on 0240 521588 Wo~ .Meetsonfirstll'l(lttwd 

Contact Row1 Watt on Goutoek 39967 "'- ·-"'°-"°" · Thufsd,yottldl monch Contac:IJ 
llltfNl illl'll"lllt'nlbonltUMr~kN' w,iw,. Bas,c User GtOUI> meets on._ Farnborough. on ltwd Wedrlesdly OI Bowman. 6 The Oval. Albnghton, 
thl88Cmcro PaliBattlout. 1oo,wy fnd,lyoluc:hmontl'lll7pm Contacfl)ef,j momh Ron Giere. 109 YOB Road. WOh'trNtnplOn, WMJdlancls 
,... , Colnb< ... . Sloo,o • • lletks 02812 Cotthorpe, 36 &fds Clost, Wlfwyn G.ard«I Fln'lbofouQh, Kanta, ml S42921 
30614 Ci<y, HertsTtlW_Go, ... (96) KIMI. ConUa Tq CooM. 1 RUSMI Commodort 64 
he-,. SNndan Wll/4IT'll or Ol'tlCI 30082 Wl't, fltlenlillid, lilmp$hlttGIJ314LO N1UN.1I Cotmlodore 64 lndlpendenl 
G,wm 11 PO Box 50 , $t Alblns, tom11 HI......,. Nldlrl. Miits II PttMdn UsfflOub ConclctCMEmbrey, 17 
HentordshlftAL.12AR lNHII Coma! User~ MfltS It Mutua, AsMIIICt. Purwel uni , HR<M. SdonAve . Falowfillcl. Mn:hMltfor 
lohN 88C ffllCfO Wld Electron User _ ....... London.-. ...... _ ........ ,_ . ICldtl Bowdln, 47 Pane Ave. laf1ong, 
Group Meets II Room ES.15, Bohon seoondWldftl:Sdayolmotllft, Wffltdt 73M.nehead Wi, , SIMMOI, Hens SGI -.-SAE -ol-Eouca.... . O....Roacl. JonnColins, 7574111 2HS, 0438 n7925 Senltmi 31911 i¥a frN l.lw Group for 
Bolton. Lana Contacl Chns Snee on 0942 li lmr'lldl . Melts II Symlng1on Primlly Cotmlodore 64 OWIWS 11'1 the~ 
720984 CUA ~onllmnlttwdThursdlyolmond'I Cont.Id P ~- on 0823 75630 
h...,. 88Cl'llltWOf'lluseroroup Contact CUA u.... ..,_,_ MriM waws. g Moss 117p,n JonnStno , 198t""11ndsAold, CommodOtt Ptt TomShort.Mikllr,tor111htCornjMrttf uni Romlofd, Essa 5'mono1on, ......,_KA1511W , 0563 lllc:lqilllrM. Wtsil.MealhlflPl'llJsefS """'·-""""'"- 8304')7 

a..iti Miits at Amold Sc:boc:11. Bilctpool on Edut:lbon, Caulch'IIStftM, Becfford Tiii Commodo11 ICPUG Lift,,... MellSat ThlMerCNl'ltl,ytor htnlrdThursG,yolmonth O.Jowttl. 197 
0234 4>1SJ las l .... . Con&ICIWWIGteen.151 The -"'""' ·~ ·"'"""' -.ORoaclEast- . -... ,..,..... 88C User G,oup MNtS II Hld'lltlly, Bmdon . ESMX Thufs.cl,qotmonui117pm Tony8ond.27 FYS3ST ~-c.,,,, . s IIIDNI . Conbct John T lfflPil , Ira Rold, l.Ntqio(IIL234UE, 051-924 S..llml Ultra .. PflSAuociadN. HoAOennutSt Road. 8ou"*1IOl.lttl on fitSt - ·--·-·°""' 1505 

-""'""' · '2-Roacl . Wld bmtl Wednesday ol monOl 11 11rni.,, .eoowoo1. 13W11dGt-,. ~ . Cont.actfTO'Wl'U'd, TheHII. -8N15AN 7 JOpm NormanCat,y, 0202 749612 Blrnsley, Saum VORStWe, 0226 ISOM 
- · uano,,s.,o, 05455 5291 h1U...6-oCnwlrl ,-•0,,..33 .,_...,_. UwGroup Meetsontast lltu,NA . Meets 11 Amoid Scflool, ....... . ~&rks, 1350ueenAIIWndni --··-·~ Sund,y ol monri ...IOs,IC)fl Fox. 4 Hlrman. Blackpool, onttwdThurld,yCMmonil MM\SIORS, Judd StrNI. LondonWC1. PttUhtl:ENUlitlGfNtl .DrChr11 Close, lonOon NW2 2fA O.Yid Jllrett , 197 Victoll, Rold, ThorlllOl'I 01-4J08025 - . -ol- . 0.-CU- &Ol""'1 (So"111_,..) - . -FYS3ST ._ ..... . llo,ryM .... , __, .. -""""'·c,m...,"""°"· 88C Mao IJstf Group Contact Pt-c, l imti ..... 11. ComactJAMd<all'I, PP! Ltd. 8usiness Sludtes, NorthLOl'IOOn London W8 7AH tQfrison, 34 Holwood Dove. Manchatlf 1n1..oa1sRoad. Bi1nqNm . te1 021- - . -Roacl ,LonOonN7, Ul ht Usm C. . 360 Evston Road M168WS 54< 0202 OHl072799 London friW1 3BL CNffltHI. Conlla tan on Chllmdon! - · - .Con11Q- ........ . Meets on lfll fifst Wldnesday ......... _._ .. _ .. 

69174 ShM . 97 Clntord Qtts Road. Poole. .. ................... Ron- .1.o<d Nortl'I London, Ed«! Grove. Room 320 On 
Crifl BaC-CO.• - Oorset8H137tP AomneyHil, WUVlfll'lgM.lldstonl, Kent, lfternl1ITUISdlyS.6"n BarryM.IISOI· 

__ .. __ 
lwyS.E ...... . Contact~Morn& . 30 062237643 6012789 ,---·-~""""'· ..... Roacl.BurySIE- .~ 

_ _ ....., .. ,,,_een,n 
Pfl user a. . M11;ar11G'6tord. 111 --.ea, ... .....,,c.,...,.....,.....,..n.,_ Coleol. ()l9b, AYWM, Mapplfley 1WfY lMgh Road, Slough lndUJINI EsWI. O~ - 4 1ta.o (BBC°""Uw6'oup) Street, Burr~ . Unca:Stwt """"Con11Q....,6',,.. ,8o,goyHII 74111 

SMd SAE to PWf t"Ohll, rM Mlllll CNtfflWy SE. Meets II Thi fltft'slCS Ub, - ·-""°" ·- ·- .,.,...., 1111 Pfl UStn GfNII. 57 Qougtl $tfNt,Bnstol8S1 olAA Conltrt>uryUnMnrty, on""T-ond NGUJT H11Road. Kltbg1ove. ~Trent. ......,...., 88C Uw Grouo mNU ltWd Wldtmdly OI moMh A Mc,SIMy, M- .--C.,...,P Stlftorctshlft Wldnadly of Nch monOI Contact S1\.llt1 -.- ... . - .0622 luthlr , 27 $t Lub S DrM, f.ormr,,, 
Mdwlson on04&4 685395. ~ or wn1e 37643 - . 111367- Commodort Vic 
to 34 Ryttllld, Sc:hola, HuddtrsMICI, - -- . 19 - .Con11Q-s,c, .. .., NJtitMI AssoolllOft of Ylc·20 Owners 
WatVORS carnctbwn Road, C'.lmcktttQUS. Antrim 308'--.--.-· ContxtST~ 20M**Rold . 
LMfJNI 88C & Atom Gtoup Mtets on 8T317NO. 09603 63718 Essex 1G23 7tP -·-thlfirstWlldtmdl'tof""'YmonttlllOld Qe llmltll .Con&lctAGSl.ifridDe, 97 Mof1etl:. Proposed new dull ContactJ _.., . .....,_n .. -s. .... 
5wM T ec:hnlcM CollQe. Room C33, 1 30- 5/lollyRoacl,°"""""' . E..., Blllf . 7 Beach Road. erom.. Norto1c Bu"*Y, L.anclstwl 
930pm , ltldonthl1hlrdThl.lrsdl'tll CM ....... . Melts II thl ChelllMlm -·--·-""' c,wy.l. Contact A Stmen . 192A W*1w 
.........,,"" """"',730,9:!0pm Udies Co11Qe on last Thurs4ay of month 11 w,enon. KrllfS Lym. Nortoll PE33 90S. Patk, OuNftsltrry ONslde, Ctw)'d. WIIM, 
Con1IQ .... Koly, 58 0,-,, °""· 7 30pm Altsol'ISc:no6lkl, 71tw*1W,r 0366500692 81'""3 
Walton, 1.Ntri,oo1L46SH Road. ChllllMlm. Gloucaw , 0242 ......., ... . eontaaPtT...~ . 2,s UMOI. Vic Users Group MNtJ on 
,_. U1111N 88C MICnl UMf1 Group 5807'9 l..ina*t w,,,. Cool¥. Nonhlms ilfttmltl T uadlyS II 6 30pm II 
MNtsllThe Princto1Waln, 37f0ttunl aw,,, . .....,._,,_ao... ...,..,.,,., ... . ....... llstWtctntso,yol -olNorthlOlml ,Commundy 
GtNnRoaid. onluesdlyS117p,n O..Llo Connah's au.,, Clwl'I CHS 411 Nch mot'lth Cotua DaYld Weddlll, 9 c.r, RotMI, 8fldbllr 
- . w.....,""""' . UnMnrty c.n,.- ...... 21sw-..w., . Upc,t,Ca'i'lhllRoad. ~BT1S5EZ , ... . Conlld.Jom- . 
Oll.Ondotl, ~Avenue , London eortao. - .05363 ... 2 0232·711580 

_ .. __ 
NW3 7ST, 01-t350109 ee.e-, . Mells 11 Stoke Pait Scflool and ............... . GrlhlmSaunoen. 22 CollQe London. Gowll' Street. London, 
Ntf1'en1Nof'IIIS11U.Gf'OI.IP PoMntill Covn(y C011Qt 117pm on tour1h --·-"°"·- WCl, 01·31770501413 Meetslt 
nwnberS Wllb ~ welconw _ ........ -,.,.,.-. ~ Cotmlodore U. Group -..,Y""""' . 2Sllod1o«IW1Y, 
Contxt Ian Wilkins on board MSV SiadNI. - Will.lglll, 22-Roacl , meets kliurth Monday of NCh montfl- London WCI, ltwd TI.IISOI)' of ucn monm 
... r.:r . ~Shltlll'ldB,s,n .~ S(yytc:tllile. ~ . WIIWICksfWe conlX1 ChnslOCt* Soiomon on ot8pm 
NOftl'ISea(100milesoftSl'IIUlnclisants) °'"'· Meets at Olftly ProftsslONI Colour No-8732211 ~ -J Blw, 7 Btldl Road, Cromer, 
.......... B8C User Group mNtSon 1WfYOCl'ietTuesdlyat.7p,n P.otiettw,ns , ~ -Conud frri.ior. . n ~ Nortoal:, 0263 512149 
second Mondlyotueflmontf'I Contact 03322 72569 Road, Rh!l,C,,.,, , 074SS4820 
John Day on 0602 225660 Dlfiydl lte & Dis1rlcl Meets .....,-,00.... ---·-""""'"'"""' Compucolour 
- &Ols>ldBBC- Mondi, 7-9pmll OiYldson AchardsUd, """ .............. 730pm -

.... - ... Com_Utffl_ 
owi;,...,_ot..._Crty""""' """"""°"·"""' Con11Q-

Jona , 53 a.tN.ood AVll'IUI, WOOdlly, UK - at Commundy ConUf. 
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CawrsNm Part Wlagt tWICt a yea, Ptitf Com.ad MMttl Starklt on Par 4922 
H,ntr , 11 Plnnycrott. Harpenden S$Ntll. ConlKt J Gnffin. 1 GarWf Road 
Hlrtt0fdshir1. 0!,827 &can lk~Est.111.Slol,otl Tit 7535268 

Gttaltt MaftC.Nsttt. ConcKt Mtlwl 
CP,M Franldln o&O Cowlees Wes#lougMOn 
Clilit1111 CP M Ustf GtN, . Contaa Bollon.UOQ 
l<eMett'IHim. WelwyftGatdtnOT)'28723 Notiiqun1 Dragon UMf Grq Meets 
lftlll c, M Uurs GtM, . Mitts ITIOl'llhly in stCOl'ld Monday OI NCt1 fflOl'lltl ComKt 
CklCliln atN Doug t.OCiey Gll<lnef House Wlt.Jolln$0non~ 289$41 
Balsbrldgt. DubW14. Oul>lln686,t11 Wirt Ofagon US. Grolip Conlact Pl&A 
UIINII. CP M UH, Group (UK) S4lbs KlfWICly. 61 Btoadrnread,. Amwe1 Eno 
£1 so Produols ntWSlltltr ConCXil o,w, Wut HlrtJ Tel Wl/168264 
Powys-lybbl. 01·2470691 Epson HX20 u« CP'M Uaen: Gro., . lt$1ey $pat' . 11 
Sun Str111. londonEC2M 200, 01-247 UMN . Contact Td'ltt RoMon 25 

0!91 S.-,Uwft.O<oytOnBnclgo .... 
Ealing. W13 01·9981494 

COSMAC Llrttft . Thi Otagon so.i Cont.lei o 
COSMAC liatrs &...,. James - 83--umOu<y CurnngNm. 7HarrowdenCouf'I Luton. 8tds 

Harrowctien Road. Luton. Bedfotdshwt, Eduutlon 
0582 •23934 .. rml ...... 111. Edueltlon ZX8011 User 

Gtouo EncONsol'I. Htoh0&1•School. DAI 
OAI UK USer Gtoup, Manc:hlSler Cotuct 

BllsalHuttl __ .. e._ 
DMAlhenon. 16DouglasSUeet 

81290$ 

Atherton. M11'1Chesttf Ttl 0942 816210 
.. l"INlfU111. MUSE N,bot\11 body lor 
C:O·OUINlingac:tMtyrlseftoots c:ollgts 
Lorrlll'lt Boyce. MUSE lnkNmibon ()ff,c:t, 

d·8ASE 11 
__ w_,.,...,. 

UK 1H1n ll UW Group ContKt t.1r1 Biffl'WIQNffl. 021· 4713723 
T umtf at Ashton T lte (UK) Ud on 0908 0.IIIM. Computtt Education Sooely ot 
568866 Ireland DMmuldMc:Carttly. 7~Kfttlns 

Part KdtnKUd etackroek. Co Dublin 
Decus MltHtn11. EducltloNI USffl Gtoup 
Dtais UK I lrtfW . Contlet Tracey Ol1$hoot. of NallONI TRS-80 users G,oup 
Pltdot, DECUS PO b S3 Ruding OM~ -He.ad leac:Nf . BeKOftStietO 
BetksRGZOTW FifSlandMICklltSchool, 8elc:onsitlcl 

Digit.al Equipment 
Ro,,o Soutt\11. MJddltsp 
Wtn:tsltrdl lrt .M.ntlRCIMJctocornc,vw 

Ofti&II E~ at uun Sedtty . 1ht IJsffl II EOliClt.ion NJtJOnll Ofganlllbon 
s«,owy POeo.~ ._ e.tsiw, 01.._ ... ci..ow,y em,,,,, 
07343uns 8tomsgrO¥t Wor-cutetSlllre 861 OJ1 

Dr19on Electron 
Conlwall St AuSIII Dragon Ustr Glaue, ... ,. ....... alioul IISII'""' kw lfll 

._YNX 
MACHINE CODE PROGRAMS 

"ROADER " · £5.95 
A roadrace game w,th fast twisting road. obstacles, fuel. 
time and distance. real time-clock, hiscore etc. 100% 
machine code with fast graphics (yes. fasl) and sound. 

" CODER" £7.50 
This is the assembler we use to wnte our games. 11 is also a 
disassembler, machine code editor and test too. It works 
With CODE LINES. RAM or ROM. includes a FAST BLOCK 
PAINT rout1ne 10 demonstrate BANK SWITCHING. 

ANDFROMANDREWGO SLING £5.95 
"TOED ER" 
A htghty addict1vevers10C1 of a favounte arcade game. With 4 
levels of play. 11 sheels 10 clear and hiscore. Many deadly 
enem~s to avOtd in order to gel your "TOES" safely through 
the gaps ,n lhe coral reef and safely aboard the boa ls. Each 
time this is done a progresS1vely harder new sheel appears. 
100% Machine Code w11h fas, graph,cs (yes. fas1) and 
sound. 
Send Ch8que 0< P.O. to: 
FL Softw are, 13 St Ronan• Avenue 
Southtea , Hantt PO. OOE. Tel : (0705) 828295 ------------· ORDER FORM X 

"""'' AOOACSS 
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Acorn Electron ComKt PO Box SO. St LYM ........... Matlou lnoepenoent Uset.&'oup Subs 

fo~h Ill Conua-Poll.~-·----CA2 f "1ll Uffrs Grt1111, ONO Husbind 2 
Gortlslon Road, BninkSorM. POON. DotMI 

900 

Btt12 INW. 0202 164n• Mane I 
ftrll lllttrtst G,ou, Ull. MNts al Room Mattei llltellMliN TV Game Grtllf. 
'°8 bth Bink Potylecftnc London SE 1 
onthlhrstThurselayOlthlfflOftlh Conlact 

Wanw.g,on62215afi.4pm ·--Br-Olcl-Medical TOWCU*. Nor1hlntJ 
NaltNM Prlnlaty HulUI C.... GrM!I. 

f on,m ConiKt Or hcholn Aoolnson ... Akllf!IIY 

~ M Unrs GrM, . Frtdtndl Brown. A'lttlllit Hounslow MldclltW: 11101·577 

421 El'ld!M Line. H1A HU6 IAG 5'31 
IIC-16- .Conuall<"*> 

FX-SOOP WMton. 141 ~ Road. Wen'ID6ty 

fl ·500·P Ustn AlseclatiN. Mu mncas """' 38 GtymSClyka. Grtal MlSMnOln SIMlffl Mffk.11 G-, . ComKt Of 
8uctinghamstwt HP18 OLP Wll,i,imS Tht Medical Centre J odmofdln 

Line$ 

G1n11l09l1t1 Mlcronel Stclt tr .. o ....... .. ~ , lllttrt11 
~ ·-c..ro 01·373705' 

MkreH l lndeplndent Use, Group Contact 

Ge e GeofQt Foot Pftsttl MMbox No 
Ctlow Gt ... us. Group DltMS of 192852867 
mtltingS.mtmbfflhlp lfom Pit Doohan 
*""'I' -10602)278791 Nascom 

ltrbiut . Nuc:om Thamel Y*t UW 
Intel MOS G,0u9 Metts at Frogmor1 Holtl. Windsor. 
UK latt l MOS Ulffl Gtw, . LNois Hlfd onThu.....,-a,m...., 
c.oSPACE TheOlclCoac:hHolnt Ro#'ltfy. 37 Eaion Wd Road Eton WlCk 
Colin Row Upton--on-Stvem. Worc:tSlef WllldSol' Blfkwt , Winctsor56106 
WRSONS llrlllilfkl • NmM Unr Grou,. MMtl 

M0Mnoo<tsSoollCU ....,_Slnot 
ttMca Audio 5100 Bi,~onrhl&wThursa,yolmond'I 
IIUu A.Nie S1N UM:n GrMf, OM 8prn M,tbn~.021·7'43093 
WU¥tt.4100feA'illl'llle.hortl'I Wtnlltilul Nasce. .. ~, 
-~Li.$8lN a,o ,90°""""eome, --
Juplttr Act 
.-,Mtt Act U..n G1t1t,. JoM Noye. 

Al'IWWrn. ~ttHPISEO 
Mtrsty&IN NalCM Uwr G,... . Melc$11 
Mona Hol:eil. St James Strltl LM'l)OOI, on 

Remson 18 George Strert. 8oghlon BN2 lhlfin1Wtdntsdlyofmonth. 7 30pm Mr 
IRH T SPtlt. 05 I ·S26 S256 

A NEW STAR IN COMPUTER SOFTWARE 
filTAOOllaHO 

BBC MACHINE CODE TRACE 

BBC SHAPE TABLE DESIGNER/EDITOR 
• An excellent ullhty for creauon o1 multi· 

cotoured shapes us,ng the mode 2 screen as 
used'" arcade-type games 

• Variable shape sa:es up 10 508 potels square 
• A large number of shapes can be stored and 

recalled 
• Powerful edrung taohties SHnple to use IOf 

baSIC or mactune code 
• Comprehensive user manual. 

B6C Track·ball interlace onty £22 
ln1erlace on Atari Track·ba!a 10 !he BBC compul8f v,a lhe 
analog pc,,1. 

The interlace wor1<s with any ,oyst,ck-compallble l)fograms. 
no extra software required 

Gives lulty proportional conuol . excellenl with 'M1ssde·base' 
(Acorn) '30 Bomb-alley (Soltware lnvas,ons) ale 

JoysbCk,track·baH mode- adds a new dimension to 
'Snapper ', Rockets Raid' etc Many serious apphcattons 

Track-bail lor use with interlace £35. 
A!I pnoes inciuSNe p&p. Toordef send cheque postal Ofder 10 

QUASAR SOFlWARE LIMITED 
6 Bri.ars l.afle, Madial, lile1110ol l31 6AR 

Phone 051-526 4144 lor details 
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... 81 N1wttr1ln hML 5Nfp MllOt( lJMr Gtoup Jot Sin•• 

__ _ CounlyDu-

W1ttflt lll lndependenl:Ntwblll'll.lset Stteet, 16Elmhurlt0nw,Homchure:h, - -G- .ll'YDArot.SnlsUse< El9i1 .... . Sc:orusltTRS-8011'11:1C... 
___ _ 1ssi....,, 

EsM:xRM111P£ Clutl, n. MICl'"OS)'lttmS Centre. Entetprise User Group MIIUat ~ House 
Coul1, Wlkehlld Yif1 2AY Letfs. SN,pPC1211 UMrJQub Hoilsl, 7·71 Gotdol'IStrtet, luton, 0582 - . Mil1on .... . M<Olld_o1 
Wetwyl. Conlxl MOela waooss, 4 --291'"-LM>o · 412215 '""""°""-.n------.w-lMOs LS 17 3AO Dnw. Edlnbucgtl EH910X. 031""'7 6651 
HertsAl.6910 Ledl , Shl11> User Grouo Posul only 61XX "'"' · CGtllacl Rtg S...1" 2, s.mc,,, 
Ohio e_...10c...i""""'11MoM1ey 51 Um G.....,. Meets MfY tourttl Road. H1m11 ~ . Htrts, OH2 
OiJI Scltlti fic Utt, s,..,. Tom Gmes , WoodW,y, Cooknelot. lleds 167HN ,.....,...._ .. ,..,_., f;0085 

S..tWL Shltp MZ80 Users CMI nm Ptowont\ Road, >wrow. M.,_. "'" I Dlurkt TRS-«>, BNb users Group 19' WISt End Sttllt Sommll, Q,t!,8 - .-Cen1teY-~. MtifflMCOnOlue:s41)'ofmontl'lanel •5359 YICMI. Somerset BA.21 W. 6I09UserG,..p """-16..,....,.,.,_o,1. 
Orie Sinclair 

Mm Unr GtM,. Contact Mr Gibboftl. 9 .... _Conloc1Jl.lwr1nct . b 
AfOII, CorUd 8oOGJWI. I Mdlofough St lhotNs ... . Launceston, Cornwall ........ . HulHUUSA 
Orwt. WOtle Avon. te, 0934 21315 A~t....., .-ZX-W>Kon bttelWlflN . TRS-80UWClutl Mletsat 
IMltutieul Orte 0wner,· ow Group KnlQl'(.02965111 Soltwart London HolM. R)'OI on IUI fno.ay Of 
Sonot1 00plusSAE ......... 10R ltttMN, zx usersGtoup J lretand-Hil l ...... . Softw»t Group Meets at """"" 7 30pm Sun Cawon. 0903 
GrWI. 1 M.aibofougtl Onvl. WOIW, Avon JN, 145 Goctwl'I Road. How. 8nQhton _ .............. Room2-3 614589 
or phone W3' 510279 Colcklt" s.ndw U. GfOUP MNU Tower ba:1i: Thl.,r541y', 6Pm Miu Duck at l Ht. TRS-IO uw Group Alan AN , 22 
Orie OwNn Gr-, . Pm Klufmln_ 3 CluO -Rdwduwn . 102PT- _ ............... -.. . w_ .................. 0634 
Mews. E~. -· Road, Colchester, Essa ....... , 367012 
ttr,iff . 12TftOltll'ICoun. CrllQl'U Cltfffl . zx Qub Mells on tut Sundiy ol onor,, Program Of tht Month CMi Mr Gn1tlfM 1nclillster. Holtt'lwestTRS-80 
C.""1 mon1".2l>m "'"""" 5'0oldoy- Ounarc. S5 SI Thomn Strt«. Oxtord OX1 IJMf Group Meets at Blnon M«t Qua , ..... __ Pym llAnl ... ~ .Ca,d,ff. 0222371732 I.JG, 08$S25033.3 B¥ton Aefodrome. INm ,.. Manchester 
Dnv6. Otptngton. KentwiU'I SAE o, C11&6 o..c..s.1e,' Dtstrtd s.ndait u. Gtoup on1as1w_o1 ....... eom.._ 
20281 fl'llttSII GraolhOlffllSoo,IQul> Sorcem ftWlldln, .&OCow!iN:s, Wtstnouohton. 

()onQar , Ndl Wldnesday II 7pm IJffipotl E..,.H Sarcam CIIII. -........ SCOTI.AHO Contac:1 Tony COOC* on 0302 153124 

--·- ..... . 32 
LHc:s. TR$-IO Colol.lr Computer GtOCIC> 

West ~ tN One UMr-Group Contact hlkHIIM . ZX 5pectrvm US., Group lor W~CIAvenue . fomlb¥, l'lllllNerpooj Subs £3 Contacl 1111 W«I. 53 Dlmlon 
Stu,rtW41onat21 loc:hA._.,,,, , Uf"*16s ComK'IO J Par1$11 U7 lJU , 07tkl n137 Road, AshlorHj.lynt. l.M'ICS OU 6Rl 
WMbwn. Wt:Sl~EH470RJwlth -E- . .......... . ... ....... . ElloySo«*t<US.G,oup- - .-TRS-80,.,_ 
SAE or phOtll 0501 ,2&73 (Mi) Gl11 ... . ZX80;81llsefGtoup &lr!Waet. Mmhal . "'Arthurs Bndoe Ro,cl , Wob'IQ, GenllUsetGroup Mee!sseconellhur$d,y 
ShtM;tlwll One 1 U. Gtouc, Comlct 10-- -- · - · Suney GU21 4HT ohnontt1 7 15pm Pet:t1TOOhl, 101 
~F-on°'l-n&3'S4 ,o,SAEIO Q.tl-6381241 SWWIOIRoid. lMfpooll141NL 051· 
hlmll24 M!.WSIOIAW. IClrtinWlocfl. GIMcuttf . Sn:&w Spec:uum "5W g,oup Sprndstlttl 2209733 
Glos9owG663'A CGtllaclB"""'V.1.-ao.. W.rufNUI Dl ctrollic S,rtHIMtt UNM , SW.TRS-IOUsttGrOCIC) Ron 

~ Tef04S2·23116 Usert G,..., . UK Alphl tblM . 71tl Root. Evtnfl on 01 ·39'2123 Osborne u .. _ _ zx_°"'_""' 
- . -t<M225RG lllmeysHlt , TRS-80 UMt Group N 

lrttistl OINnM O...rs Grw, . J Wtdnadly at 7pm lf'l ltlt YovU'I Ac:IM1* """'1on. 113~-AnoltSa All 19. Rowan House. I.Lnon Centre ContactKldl'IAtt:t.onOS1-2315 Tandy 
__ ....,.,_ 

.... . __..8"..._,8202JR 6109 TIMY .... l 10I NECPC-aH1 Um Mltloll leyen . Nat10N11 TRS-80 nl 6-\11 
....... . NffioNIZXUMtQUI> rm 6- .SAE10Romson. 111lto<gtStleet. User Grouci 8Nn Pain. 24 Oxford si,111. 

OSI Hattnll. ~.44-48hll1SCoutt . 
- "' 0273 &02354 

SlonyStl1l!o«I . ...... _ 
OSIUKU....GrM,.Rlchl,dElln. 12 ...... wa - .TRS-«>Gtnot""'1G<ouo 
8tnneney ROid. London SW11 60$ ....... . Srmir IJstr Group ...... a1 Tanoertne 

_,, __ RIIQO,W. 
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Orie in business 

bersh1p figure s are available, Mr Green 1s 
kepi \'CTY busy. 

.. 

Members arc no11ficdof fu1urc meetings 
by post and 1he £10annual membership fee 
covers monthly copies or the magazine 
'Orie Com pu1mg'. 
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IY23EX.o:J.t~Streel .lnfflness on thl hist~ of mon!h and third 

<Pl 

=~=-,.~r~Sooety Tuesoayormonthat8 30p,n OMW'W =::=:J --· 01-6423102 Road.LNdslS 
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C¥OC V'ICllo Games Qub Con\let G Bond WMWICIISlfflt£ =""" ... ""-'° 09S2S9S9S9 =Llnl.lonQ!fJG""'.c,, .... ~ Con'icKiterOubn.ttsatlhe so thert l!e two bum~ - WfdtWtHII.StrlttOfd~AYCWl.on A~ty . Bud(s . Ind Cll!SIIIO 

a., 11Z10 Club, Tim Powel, Computer 
~ & Dhtrid eomc,uw Q.lb .,.,_,,W~uch'"""" contus,on tteno1 .. mt1etrnuddlld 

=-y~~~:ss;:r: fflNtS 11 7 ~ on las1 Wtdntsday ot at~ omits lrom Patry on ll'ltffllnaubnlt. lSM46 Wt~ 

=~:~~ 0 68080 =l~i:.,~.=:: 
Tuesoays dunno term WM at Somerl*! 51437 ==~sr:'" Comput..-C.b wt=ry-=~~~~.::.,:. = ==Maetlat Tl'III dub cs lor morons Oiiy Contact a/loollherad,fteretlt"fflltold'IIC)S 

w......,. .... --.- Uni Horsham on second w=: W*#fl Miid'l,tl _ H,gtmoor HolJM Not SUfpnSlnOty thl conucts ... 

, _ _ C..O DGCon-.2 GreenUnl.Wlhori. ~ ffllllldUP. too Or 0-r.'ldNowotn.<1.. or 

RotnH)'Aoad, Yt(MII, 8A215XN udl month lfom 1 30om ~ CJainson ~n:::,n::~fiof':96 0403 60955 o, Jwn ~ 0403 7S22 WISTMIOWIDS ST- ....... DWrkt Compute,""' Grow, ~ ~SoollymNtSat lboUlll'ltconlUSIOl'I bvtyoucan 
...... ~WClub ,fflNtlatAls.agtr Mttts 11 tht Gran,ge: Centre. Md'lu,st. at c.nnoc,,Co,n--OIO setl'IOWlt~ 
ComprlhlnsiYI Sdtoc:lt, ~Okt-on-Trent 7pmonlhtseconCIW'°"'11'1~ol =~R«c:::'o.we""= ~~~'='Rtx evtrymontl'I Contac1VIAWl$Uln. llll ........................... 
-- ~-c..o- Mldhu~3176 Ternct. WIISIIWS7&AS 

c......,cw.. ............ _ _.._M«ocomov,...c..oeonua 
- - Cwdl eom.c. CM, 

............... ""' ...... 
86 PC'< t'l:.BRUAR'I 2$1~ 

--- ----



WAVE INTRODUCES .... 

FUJI FILM FLOPPY DISKS 
WHAT WAVE OFFERS 

• no nonMnM polcy ·fM h6QMII QUOlity ffMtdlo at the low MI ~ - c:~ 
wtttl N Mtt MMC• ond no IOMt grnmk:ks.. 
• •II - ,n,dvc11 ,..,.., • v~"" 11oe uriftt, ....,...._, .. - •c....,.-wt.och w,11 IN wppl""' 
with-'" . 
• Al&V. '" Dbk.n-.weiupptrc.om.ln tn.owo,d-wlnnlng ··su tO'" Ubn:wybo1 • 
~ytto,og,9ondMn ... ~ 
' Al prices lnclucM po1toge, ond poeklng ond o,e ~ on the day Of ,oc_ 
'Atonln"oouctofy otf., , eoch bo•contolns o vouchef enHHlng lhepurcf'IOMr 
to [ 2 otf the purchOM Of tlb nel1 bo 1. 

WHAT WAVE COSTS 
IOXlS 

COOl NtOOUCJ HP 14 ~9 10 + 

51.4" M020 OoubN,$iMd4ttptSonS.Ct l2IO 3000 2900 2100 !M0 1D S6ngN, SkMcUltpl SOft S.Ct 24 50 2:) 00 22 00 21 00 

MD2096 OOUbtre Skt«l 96fl)f SON Sect '3 .50 l7 00 36 00 » .00 

if OU' SingM Skt«IISlngM 0..lll'y!Sotl S.C t 30 70 21 00 27 00 26 00 
. .. H>2:5'" OOubM Skt«IISlngM ~NtytSon S.Ct 32 60 30 00 29 00 28 00 

f020" '' Ooubte ~ o.ntltyl'Son S.CI )1 ,90 U 00 35 00 )4 00 

' AYOilobM lnltiolllled wffl'l 121 ~ Seciofa 
'' Avoilclbfelnltioll.clwffl'l1210f2"6byt•S.C10ft 
''' A~lnMolledwffl'l121 . 5120f1024by1eS.CIOf1 

~wave~~~~~TER 

* 
* 
* 
* 
* 

53HARGRAVEROAD ,MAIDENHEAD,BERKS SL6 6JR 
Tel: MAIDENHEAD (0628) 32337 

H-yliEh.orl 
IT'S PC COMPATIBLE 

IT'S PORTABLE (9kg) 

IT'S POWERFUL (16 bit) 

1" INTEGRAL SCREEN 

256K RAM, TWIN 51/4" 
320K DISKETTE DRIVES 

* Includes ALADIN DATA BASE, MS-DOS, BASIC and ASSEMBLER 
POWERFUL COMMUNICATIONS SOFTWARE NOW AVAILABLE 

Ca ll in ... j ust 2 m inute s from Oxford Circ us or phone ... 01-580 5522 

~~ _g~LJ&~ 
~'------ ' ~ 
~ OXFORD STREET ~ 

PCN FEBRUARY 2.!i 1984 

S-E COMPUT ING LIMI TED 
LONDON BUSINESS CENTRE 
(2nd FLOOR), n-79 WELLS STREET 
LONDON W1 P 3RE 

.. 



IF YOU THINK YOU 
WITHOUT 

YOU CAN PROB 
WITHOUT 

On the other ha.nd, you too may have 
come to realise that a microcomputer 
without software is about as much 
use as a car without petrol. 

In which case you need to read 
SOFT every month. 

SOFT is the only micro-software 
magazine you can buy. A magazine 
you can trust to investigate and 
explain the importance of packages 
which will help you get the most 
from your micro. 

SOFT will help if you use your 
micro for business. With more 
comparative reviews than any other 
magazine - of wordprocessors, 

databases, spreadsheets, and every 
other application - SOFT tells you 
whether new really is best or 
whether the old standard is still the 
one you should go for. 

SOFT will help if you use your 
micro for education. Whether you're 
teaching yourself or your kids, SOFT 
examines how well packages live up 
to their claims, and assesses which 
products really are appropriate for you 
and your family. 

And SOFT will help if you use your 
micro for fun. Unlike some magazines, 
SOFT isn't flooded with hundreds of 
three-line reviews of boring "zap the 



f 

CAN SURVl\li 
SOFTWARE, 
~BLY SURVIVE 
SOF[ 

Klingons" variations, From Ant Attack newsagents or, alternatively, you 
to Zaxxon via Eastern Front and Flight can use the coupon for a post-free 
Simulator, SOFT carries only in-depth sample of the latest issue. 
evaluations of games r------------------------------, 
which deserve to be big Please send me a copy of the latest issue of SOFT. I enclose a cheque/postal I 
sellers. And SOFT's order for 85p made out to Sponscene Specialist Press Ltd I 
reviews are at least as 
entertaining as the 
games themselves. 

From March, SOFT 
has been substantially 
revamped to report, 
review and comment on 
even more packages 
every month. SOFT is 
available at all good 

Name.................. . .... ................ ....................... .. .. I 
I 

Address......... . .... ... .......... ........ ... ..... ... ... .... ... . .... .... I 
I ............. ... ..... ...... ... ... ................. ..... ................. I 
I ........ .... ... .. ... ........ .. .. .. .. ... ... ..... . ....... . .............. .. I 

Please send the completed loon ....;th your payment to: 
m. Sample Copy Offer, 14 Rathbone Place, London W1 P 1 DE. 
Telephone 01-631 1433. 

SCJ-1 I 
~-----------------------------

I 



TUS ro, Appk 11 half pntt nomu,al 
.»c'I. purduid. stock. fast <bta entry 
Wn1e IIOJ1\n Santa M ar .. , Mallorca . 
Sp,i1n or Tel 0 103471-620880e,-n 
WaMN:NCl 120S W11lmwel10 
c:0U«1 and pay cash CastC'nc:, monitor 
1v.dtskdm-c.pnn tc:rC'OMldc:rcd P1cmc: 
lc:I WOJ1h1n162076 
c-..r. M + C2W r«ofdc:r boot. 
{ IZOold1•arebnndncw 1ntrotolhsic: 
C'hcS5-AU1oppmt1£2.SO. Tel P'\trflect 
74'6 
Wt 16K ru •"Orth ol boob. o,;u {90 
wor1h of toft111-i,rc:. ,-,,no,a bits ol 
h.ard..-arc: v.·Of1h £200 ScU for onl) £4S 
one> Tel Cvtftl~ Rc:1p,1c47.U8 
DNI ~ for dnvc1,romp1 1c:r Sue: 
IS'"X ITXS~ v.1th ma1n,.da1a cabk5 olnd 
..0"80 iv.·11dlln, urm 05 Tel OSI 6-W 
6568 (0 Edv.-arck) 
Vic 20 ~ 11Ki. 16K RA M . o,;-cr 
£1.SO w,(t,.,-uc. Oudshol 2 J0)"1,11Cls, 

50h•-arc 1ndudc:s O-k,'CI E"Jlbh. Pb)· 
s,q Arcade pmn 1ndooc Mar1un 
Ratdc:r. Amo k and more {19S Tel 
01.20&2686a m 
kilm Dfs. 0 9. £15 As l« 4() •all 
AC'8151 Jllillchcd mode: PSU ror Ml 
dm ·nromputcr 05 . Tel 0$1-6U 6568 
(0 Ed•")rdl) 
Vlcbiu , T•-0Mothcrboanb. Ad, ·en t\lfC• 
bnd. RN<! Race. Super Landtr. ~LC 
Mont10t. Prosrammc:n Aid. super u.· 
pandrr, m.l ft ) pffl('I. lhc list JC>CI Ofl 

Tel Mart)n0268696638 
w....i BBC B Will pay a ,ood po« 
Contact Colin G raham, \111kkrnc:» 
llou,,c:, S1otn Road.~. Y.ilo, 
Tel (0249) 7122.31 After 'rm 
,......_ iOftwarc sak (or111n.ah). half 
lisa pncc. J6 1apn ( c-1 I tobb.1. Serabbk. 
Vu-Cak, I{ Ouc:1-1. Bupboo. JO Ant , 
M1Mr. J Jack). All 'SC Tel Gordon 
Ol~050S (da)tune) 
S.., Sp«trum 50f1 .. 11,rc. n'l)n) lllks 
Send your list for mine- Oan1el Koc:hkr. 
29 Av Dw-s. 9-&2~ L"l la) Ln R~ • ... ""' 
~ displayt. ••Ofd PfOC:CS~ and 
pnn ts SO charactc:n pe r line: ~ 
hc:1p1. spaan1 and powtion {2 for 
ChKIIC' JR Burg,css. 26 Cubhina«on 
R~. LC'affllft11onCVJ27A 8 
NC MICTOMI R0 \1 bf'and nc• £\5 
Amcom D FS • 11h manual aftd d1\C ru 
Pmm kOUSIIC modem for Prc:stc:I .CSO 
Tel Can 1c:tbury750600 
S.., Sp«trum wfh~~,c o,;er 70popv.br 
111ln 10 s•ap Plca<K s,rnd )-OU• 1~1 for 
mine- Eddw:.65 Anne-, Road . Dubhn-8. 
lrcbnd 
S.., M LAIOK 48K . Asnc:•.boxed•11h 
Bi,~. 1-orth, m.c: ullllhN. PfflC'.'· 
books, user notn. ad £22S. S11II under 
1wiranttt Tel (0695)422 472 
S..CO- f.Oft•-arc 1osdlor1..-..p EKape 
MCP. S•-ordftJlu . Spatt RaKkn . 
Orc:adnou&flt), Sh,p of Doom. and many 
mofC Tel 8861275 afte r "ipn a~k John 

Vlc-20 C'ISSC:IIC 1,0(1 .. 11,rc. V1-cak (C'lku· 
lator on -.cr«n). Ad\cnuirn. Maiic 
Mirror and '-' crc-olf("un,c:, Ucxhor 
a.II 1hrtt for £10. Tc:I P.iul on (005) 
637'17 

PCN Billboard 

~------ -----------~ I Billboard Buy & Sell Fonn I 
I 

To place your Bill&oord ad. fill in the form on the Jere. with one 
'""'Ord per space , up to a maximum or 24 words . Send the I 

~ -- -- - --!~ -------! --- - - - --l completed form . together with a cheq ue or postal order for 

I £1.50 made payable to VNU Business Publications, to: I 1---------1---------1---------i BUlboard , Pt,-al Computt r Ntws , 620xl0<dStrttl , London I WIA l HG. Note that we cannot guaran tee that your ad appears I 
I 

in any specific issue , and that we canno t accept ads fro m 
commerciaJ organisat io ns o f any sore. I 

Ll--_--_---_-_+-_--_--_------l--------------ij;; i:===:= d 
90 PCN ff8R UA RY 251984 
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flHPeSI '6 91:Sl UI Ulll T. 11• IUI 111 

Programs Wanted ...... _...,. ________ ... LUI ~ 

Wf'JWYC<Hh fft'j, ro,.tll«-J,anddi5 1,ibutf' in I~ 
UK. USA .and [wopr. ' 

Pfvll , 1.asinplolt(O?.s41?5 107 

DREAM SOFTW ARE LTD 
o.,,t.PC N, 

, .o los ........... lOM,.HMQ.'9021 2l.8 

WANTED 
PERSONAL COMPUTERS 

oil models bought for cash 

Morgan Camera Company 
160 Tottenham Court Road, 
Londo n W1. Tel: 01-388 2562 

c:rrD '-- -' -" D.1.t<IJU­
WJll !tOi!H most ttome computer perlpher111. 

SAVESPACE IN STYLE! 

UnfimltN Eamlnp by send· 
ing u~ your comput er games. 
Top quali ty ga mes only. 
High comm ission paid. 
Te mptation. 27 Cinque 
Ports Stree t. Rye. East Sus­
sex. Tel : R)e 223642. 

0 

THE BEST FOR THE 64 
,. 
/J 

t THE HOBBIT (Melbourne) [ I 1.15 
2 SKRAMBLE(Al>rt [6.!15 
3 COLOSSAL(IMl9 . ... . .. m .oo 
• MANICMINER(So reProiects) a .95 
S CHINAMINER(ln1ercep1or) £6.95 
6 FORBIOOENFOREST(COSMI) m .oo 
7 HUNCHBACK(Oceanl a .oo 
Al pnclN induoe p&p s.t'ld ... '°' list, Mite 
m.tCtw,e Cheques Ind P 0'1 IO 

LAMER SOFTWARE 

22, West Si~1:~·:n'.':':J~u~~~ar,, Avon. 

COMPUTER 
CABINETS 

A range of cablne1s and 
hous ing units especially 
designed for your home 

computer system. Keep It dust 
free , tidy and secure . 

Write or phone for colour 
brochure : 

MARCOL CABINETS 
PO BOX 69, SOUTHAMPTON 

Tel : 0703 731168 

J & F COMPUTERS 

J & F COMPUTERS, 
ROSEHILL , LADOCK , 

TRURO , CORNWALL TR2 •PO 
orl~u•(MtytltM}on 

St AuSloll (07:zt) 112751 

~ HOME COUNTIES .,,,,. 
AUCTION SALES 

(By Olde< ol IM Officw R....,.,J 
SALE BY TENDER 

Oly,.,.,, & used~-· & aoftwtt• ----­l)Mlt(l.dlskdrtv-.liNdl &J)lugt.t'I\WIUMl,9W"" 
<:a$MUfl. Clltonl & tl>bont. and muctt more 

AT 
TliE SALEROOM, COW LANE, 

HtGH STREET, BUSHEY, HEATS. 
Viewing Wednnday 7th Metch 1N4 

trom1Mpm 
FOffl'lt CC T_., (pnce 50p) ..,...,,.. from Che -TMphone~ 01·9509232 
(No pa,1ong in Cow Lant, - f>teue UM frN cat 

pn in K.mp ~ oppot4e) 

•• 



SINCLAIR OWNERS 
READ THIS FROM OCP 

\o\or\u,,.,fwlW.,nd.e,,:S9«~.'"..a«• .. ,II-W,. 
wlfcl .w>d ""°- ow, .00 lull~ - ISOO 
............. """""' lh"""""' Mt-,.~ #Id ~M<~~·Mp,ot.wbl,tN......,,, .,_ 
· ~~ (~..!=~!.~ .... ~ ... 
e MUi. TIP\( 1..,0UJNG - J "'.lot -4"..wd ......_ 

:-"9.-C''°,=.s~~~';-;; 
..,.:,ioc._1 

e 1NSlo\N'l. l.Sl'()f,;Sf- ~ ........... -~~~ ,.,. 
e SUN.lflllNOlY -<•~-~-\'10-

,rd~O('f'llw,•w.-,IN!a,\Sleu11-bt 

""''""' :.,A~ H()M(-,-.....~. prV'II ... OUI._CMd 

e Af~'()lt: -b~~ ....,...,.,~ 
d,,tctor\l.1'0l'l ..... <---tvP"\,--Wff _,._ 

• OVIS -p,lf'lll..ou11~~ M>ttdoiW<ffll-.O,lrl 

"' 

f'ololo,d,(,,IID ()\klfld~.....,.......""11H4'15llftl 
~ -St-f'Nr . luc~ 

,.,_Mh_ ,1~""'-'-'AGla .. a,so~'"""' ..... 
AOOIUSS MA.~I 411 U 'JS Hth :J --""" CHlSS IHl TUR-. .. if ,s Heh C --""" W.CHl"'l COOC UST TOOL IA C, ,s 
N<h 

~chtqw . ~lo,d,ttorACClSSf"wO '°.,.._....,_ 
Or~~.....,ACC(SSf"wOIG I07SJI ...... 

NAM( 

""""'" ,0,1<00< 

...... ...w.1t6iom,ri,Kwdb,M'Ktlftd 
IOOTU W H SMITHS 

CAii 

MICROSHOP 

AMOEBA SOFTWARE 
54 WALDE N AVENUE , CH ISLEHURST , KENT Te lephone : 01-857 8999 

LAZ£.LAZI 

Superb machine code action . Prt your beam egamst the 2 beams°' the 
comput9f Race your opponent to, the random tuel dumps For the very 
stong of heart, bankt to the death lfl the maze. 9 speed levels. Over 500 
Options in thts fast movw,g arena. 
48KSpectn..im. £5.95 

~ 

~ , ... -~ , 

...... --

TANKTIIIAX 

A TWO player iµme to stretch your slffll. Destroy your opponents tank before he 

=~~t~:e:,,ru~ a=I~~ ::r~rr~=~r:~n:~;~ g'u, = ::~ a~~:~rs~u::,:,:v:~ r::s~r~i:r:,c::;, 
desire to blow yoursett up 
Uaes allthe,sK memory of the Spectrum £.5.95 

·Games that grow on you · 

Soon IO N kMlftd 11'111 fOOd Mftww. OIANit&. 

"l::;~"°'=e.~Gc:z=:,;.~r.=~~ 

Services 

CONVERT YOUR 
HOBBY INTO A CAREER ? 

SALESMANAGER 



MICROSHOP 
BICODALS -DO YOU SPEAK 6502 OR Z80? 

JOYSTICK JOUSTERS CHALLENGE YOU TO SINGE 
THEIR SILICON WITH TURBO CHARGED CREATIONS 

SEND YOUR COMPOSITIONS FOR IMMEDIATE 
EVALUATION TO 

KACE INTERNATIONAL (SOFTWARE DIVISION) 
32 AVON TRADING ESTATE 

AVONMORE ROAD LONDON W 14 
TELEPHONE 01-602 7355 

MICRO SOFTWARE WANTED 

EARN MONEY FOR YOURSELF, 
YOUR BUSINESS OR YOUR CLUB 

If you own the copyright for good 
business or club software, we can 

help you make it marketable. 
GENERO US ROYA LTIES PA ID 

Please send a brief descr,pban to: 
COMPUTER SYSTEMS 
IMPLEMENTATION Ltd 

17 Mor den Road, London SE3 OAA . 

All repffes lleated in confidence . 

~ OCTOPUS .) 

~ COMPUTER COURSES 
· ~_.......,. ..... blllt ... S-

: (=r...t~::.~~,....,_... 
°"* ftl"t Ot1ofl'w. ... JoNptt '• ...... 

Junction Ad. Odotd ox• 2UJ 
T....,._ :O:l:-,J(GIN ) 711UI 

~~-~ 
t1 lo t1SOO Co...- Cl p • wr tt'I CIO • •CffS. 
t1$011ousoo eov.,c ,e o a ..,.,h t1so ~c•1t 
UI01 lo (tooo C.0V., tt6 p .I "" th t25 O•CffS. 
tioii .. uoooo r.o~..-£20 p • w,th ns ••c•g -.. ..:;.:;;_ ... _ 
KGJ ln1u ,anco 8rolter 1 (S IO\ltbf ldge ) Limit.et 

® ~=-:o:--... ,_..,,... .,,o_.,..,, 
M»bi$ ,,,.. 

BlAllH U1>X I I Cl _ 
M,-... ..,....... .... ......,."'*' ..... '-" 
c.ltllll ....... -.C,nca..,.... . .... ., ... ......... ..,. ...... ..., ... 
Pnon include VAT, post & pdllt(J 

LENGTH IOXNI IMt OTY VALUE 
5 m,ns (c.SJ (4 5,5 
IOm,nsf c..10) (440 
12m,nsl c.12) ( 4 45 
1Sm 1n1( c. 1S) ( C 50 
JOm ,n1(~) £4.70 
60 m,ns (c.&01 t:'5.30 
90mins fc..901 £700 

[ 

=-~~~:..S.p,ta &MOCUl IUV 
OflC'lfllOMMAM11(1\1(.11$CfNICfUICIW.flUM:JCASSITTI$. 
NAME ........ 

PCN FEBRUARY 2.5 1984 

DAVID 
MITCHELL 
54 CRAIGS DRIVE 

EDINBURGH 

Telephone 
031-339 7605 

FLOPPY DISC SYSTEM 
FOR SPECTRUM 

FDC-1MK2 
• Otscope rallngsystemln ROM 
• Passwordpro1ecied 
• Oocupesontylhelop 1 K RAM space 
• OupAlcatedSpectrumconnectoris 

prOV!ded 
• 100Ks torage for 40tracks.siogleSlde 
discdnve 
• tlWill support two 40. 80 tracks, Stngle or 
double sided dnves 
• BASfCprogramscanbemerged 
[85 .00exVAT P&PC1.00exVAT 
40 Uack , smglesidednvebo xed wtth PS U 
(B8C com pa 1oble) 
£185 .00 exV AT 
P&PCS.OOexVAT 

Further details available from 
Technology Research Ltd. 
:JH WH~ l ,S .... L....,_llt1 NW 

Tol: 0 1·8H8408 

IN STOCK 
NOW 

· ACORN ELECTRON · 
· BBC MODEL B · 

· VIC 20 STARTER PACK· 
· COMMODORE 64 · 
· SPECTRUM 48K · 
· ATARI 600XL · 
· DRAGON 32 · 

· C2N CASSETIE UNITS· 

· ALPHA COM · JUKI · EPSON · 
· COMMODORE 1525, 1526 · 

· SHINWA CPSO · 
· SAMPLE OAISYWHEEL · 

· QUENDATA · 
· BELL and HOW RECORDERS · 

· SANYO MONITORS · 
· COMMODORE 1541 DRIVES 

WITH EASY SCRIPT· 
· LVL DRIVES · 

· VIC 20 CARTRIDGES HALF 
PRICE· 

Over 2000 different programs 
in stock 

10 different joysticks. books, 
mags and accessories 

WHY NOT PAY A VISIT 
TO LOGIC 

NORTH LONDON 'S 
TOP MICRO STORE 

See for yourself the huge 
range of products for the 

Micro enthusiast 

Free c12 data cassette with 
all purchases with this ad 

LOGIC SALES 
19 THE BROADWAY 

SOUTHGATE 
LONDON N14 
Tel: 882 4942 

9 ) 



MICROSHOP 

· VALUE · VALUE · VALUE· 
BASE UNITS !APPLE COMPATIBLE ADD-ONS APPU DRIVE ADD-ONS ;.c,;;;;.,;.,;;======,-~~~~ 

BC COLUMN CARD CPA 4 
£57.50 •lB6'VAT 

DISK INTERFACE CPA 6 
£47.90 •I? J9 VAT 

80 ·harilC'ten br 24 h,- w,th I..W ~NI To o:inne<'t Apple Of eon,~11b." dr1w• 
7 x 9 ,·ha,.-,H ,.- u! ,n >'Tlpet,bh> w11h BASIC, 
PASCAL •nd CP M Mid,,"" mp,11,blfll S.rn.lar k> ...... DISK DRIVE CPA U 

£)66,()()• 04.IOVAT 
Z8(J CAR D CPA 3 

!:,~!'Ar:~~ ~:!~ :'!:':!ua 16K £47.9() • 1119 VAT 

Top qu,1111'1' ldp,,,,- IJl,mhnP dr1w- ""·' h -,b.'l' 

and,,.,.. A utOMrt Moni1or ~,Kif* '-o11,1,,... 128K RAM CARD CPA 20 
induct. ROM bu@(j sy-.m oontrol proqram. 64K on £199. OQ • 129 SS VAT 
bo.lrd memory. eapenditb&. to 192K MINI WRITER tM~ ,.-~r I<; -,d 142K proqram or u• aa • l11at 
oo bo,t.rd 1n ROM 24K .-ptt'ffl tMmOrY Tin, •~ c;lak 

~ W:.., ~l,_~~!,!.unct"'" 16K RAM LAN GUAGE CARD CPAJ 
~ on k@Tboilrd Nvnwnc.1 and CUrtOf £57 . 50 • II 62 VAT 

~A~"=,:ic...~ proqr•m '° l9lK FORTH CARD CPA 2 
• •De<Jer ertq uin e, welcom«r · £57 .50 •If 62 VAT ___ .....;. _________ INTEG ER CAR D CPA 2A 

_M_'ONITORS===== -------- £57.5Q•J3 6' VAT 

CP80 Motm Pr,n«-r 80 ('Jll. b.d.rKhOM! loQ 
tN" k mQ 80 column f'rlC'l ion o,nd Mi ..si.t~ lr<I, ivr 
IN'd H1 ,- dnd bloc k q1o1J)tiw:-t T~ ~nc»n 
Sw,kh..lbwo 1tohc:: print Auto undrr,111,e 

j 
o·'""v~,~~~~fAtR:~::.= -..a 

£75 · Q PAL CARD CPA 7 
£57.50 + n ... VAr 
Dup11111r '°"' II ph.u our lf'XI 1111nd qr1111phics on 
your h<._ lei .. , . lf'I 

TURNICEY OFFERS 
Bo~ 64 uml •1lh mon110, two al;!'r. lmfl d.1 t dt,\'ft 

ond dial con lroUer ~ £749.00 • I l/2 35 VA1 

&w, 64 un11 w 11h mon110, IWO 1hm hne d.• k dt,Y~ 
ond conlroUrr Z80 c.ard dnd 80 colurrn c::<11rd CP 80 
prmlt'f" ,md control!H £J]Q8 .0{) t L/ 66 20 VA1 

roORDER : 
12· Green 18 Mht mon1t01" m •~n1 pt..alC' c_. PRJNTER INTERFA CE CARD CPA 9 

~ PC LOOX-AUICE £38 .32 •IS1SVAT 
A«- and Bordoyco,d a,c,n,pl«I. 
Send uoct -,t utdud/tfl 159' VAT pl .. L1 50 
pv boo#d corr-.,. ond .,..,~. o,, n 00 
aa,1~ ond _,_ kH .wGIIUlon, p,utJ.rs and 
b..WUQl: Oll a,/Jfllou,~old..Souili 
8oltJ; a-- c.,.,,., «JO,._.,_ VowJw.,JJ 

T09ot-. 

Wp .twill thoftly be olfffnlQ 1111 lully PC Con'IIMll1blfll P•r<1l~l pl'ln'f'r tnlfff-

l·'-' '-'-·~-3--- -------~ ;~;~ff!.t~~/2 

WOLFCROWN 

COMPUTERS AT STATACOM 
ift#U#§t#i 

QQ(fJ 

£399 

£199 

MONITORS 
Fi0ehty14"col.mon./1V £230 
Uch1dada1sywheel .. 
Ph1l1psl2"greenstreen . £90 
Phoenix12"greenstreen £93 
Phoenix12"amberstreen £99 

DRAGON 
32k £175 64k £225 

PRINTERS 

............. £450 
. £279 
£259 
£215 

EpsonRX80 
M1crohte80 ... 
Se1koshaGP100A 

STATACOM LTD. 243 High St, Sutton 
IN THE PEDESTRIAN PRECINCT OPfN MONDAY 
OPPOSITf TfSCO SATURDAY 

trom 9 OOarn to 6 OOpm 
01 •661 2266 18 00pll' 0·1 fr,d,lySI 

Independent Programmer's Marketing Service 

MICRO GOLD otter excellenl local area franchise terms to 
people who can present a great deal 10 software dealers. 
video tape hire centres and record shops on a part 11me 
baSis. 

APPLICANTS should be prepared to wor1< at least 6 hours 
per week, be over 18, well spoken, well dressed, mobile and 
possess a 48k Spectrum coml)IJter. An imhal depos,t on 
stock supplied will cost £300 wh,ch ,s fully refundable under 
the terms of our wntten agreement. No othercapttaloutlay ,s 
required and no programming expenence 1s necessary. 

COMMISSION on sales is an mcrechbkt 40,. of trade price . 
As a Micro Gold agent you will be able to otter our range of 
quahty computer games at exceptional discount to retailers . 
In addition we wlll provide a very special free offer , of great 
value to retailers. which w,11 require demonstrahon. AU Micro 
Gold software ,s attrachvely packaged and sens,bly priced. 

MICRO GOLD becomes fully operational on March 1 st. For 
full details wnte to: 

TONY RAINBIRD 
MICRO GOLD 
19, STABLE CROFT 
CHELMSFORD 
ESSEX CM1 SYX 
Please Include your teleph one numbe r. 

P('', J,~BR UA RY lS 19'!4 



MICROSHOP 

POOLS 
PREDICTION 

" POOLSWINNER " 

The most sophlstsated Poofs PfedlebOn Aid avwble Grm prolWMl!ties ol 
score draws. draws. homts or avnys, bued on two dmblses holdino over 
ll1.tmnuldl<S(1nduded ) 

The databases are automatlCdy updatecl is results are en1erec1 Thts yur s 
1~=~:1,,:S.~th~rimtlef Jd)ustmentslode\lelopyoor 

°1:S~ec:: .':nowfof~.Spedrum (48K).On1gon.ZX81 
(16K). COmmadOre 64. BBC 18) to<nen-p lme enqu,re) 

t1 5.N (d1scs.i,pes) 

" POOLSOATA " 

Complete record of all Ef'IQhshf'OOlbaJI LuguefNlches 1978-83 Tum. scores 
Ind dates of 10,000 fNlches held III s,mple forfNt, rudy lor your ~s =-:~ =~~¥3~~ek~0r:n%m:::~ AVldat,le lor 

5 JHl1 Dall £15.0l 2yu 11 Oita t7.50 
I• ""Z[: MICIIOVIT(C cu11rSP'lCTIIUM COLOUfl MONITOII 

l a fM Mill : TfUCUTIC II: & IIO(lfl f ACl SELEC SOFTWARE (PCN) 
.. • W HIIZE : PAlll'TI Ol lOFTWAI'[ 

- CREDIT CARD HOTLINE 0382 88833 
~ SOFTR ICKS, l ROWAN PLACE, DUNDEE 003 OPH 

SPECTRUM FANS 
Jet Set Willy is coming 

Avoid post release delays 
order early to ensure yoor copy 

ChequelP .O. tort5 .95 + 30p pi p payable to 

J.D. MattllHon. 37 Ltl ghlOn Ad, Hove. Sussex 
8N37Af . 

Telephone0273-nt031 

Microshop Classifi ed 

e Discounted Softw•re for Spectrum , 
8.B .C .. Commodore 64. Vic 20. Dragon. 
Atari, and others. send S.A .E. for hsts . 
N. P. Cooper. Co mput er Software, 8. 
Weldon Close. Church Crook ham. I lan1s. 
GUI J OBG. 

e eo..pute< !'.ft Pols .. llilablt ! Send £1 
cheque/ PO and sac enclosing your name, 
address. and compute r make 10 : The 
Secretary. 0 .1). Hudson. The ASSOC1at1on 
of Compu ter Pe n Pals. 6 Swanbo rough 
Place. Brighton BN2 SPZ. 

• fact sheet for Arnn comp ute~ . Send £1 
to R. Armour . 10 Sallagh Park. Lame. 
County A ntrim . 

• ZX8116M Dialogue tape . Program has 
over JO(X) v.ords 10 form a fascinating 
dialogue v.tith 1he use r. Se nd £8.5010 N.J . 
Edwards. 17 Palace St. Norwich. Norfolk. 

PCN FEBRUARY25 ICJ8.t 

POOLS 
PREDICTION 

,,...._t1,•t,...._o• 
SE LEC SO " WARE (fi'Ch:l 

,, __ -­Mt-4N 1US ~ 

Immediate 
Impact? 

To~MlnhlMp,ntMlmi.,..,,NCfifflo/ 
anymlcromao,un,c.i 

CHRIS TIAN McCAR THY 
on01..3Z3l2 tf • xt 3' 2 

37 CouncUkM' Line , 
ChMdtt,, ChNhlre 

061-.4217425 ~ 

MICROSHOP 
CLASSIFIED 

Th is is your oppo rtun ity to 
advert ise in Personal Compu­
ter News, Britain's o . l Mic­
ro-Comp uter Week ly. 
For only 35p pe r word , you 
can re lay your message 10 
reade rs all ove r the count ry! 
Write your ad on a sheet of 
pape r with a minim um of 20 
words in block capita ls. A lso 
include you r name, addre ss& 
te l. no. Send your ad with 
your cheq ue or P.O . 10 
Microshop Classified, Per­
sonal Compu 1er News , 62 
Oxford Stree t, Londo n W I. 

Name ............ ..... . 

Tel ... .... . ..................... . 
Address ..... 

Please place myad,·cn 1n PCN ror • ·cck/s 
l cndosc rcm111ancc ror 
made payable to Pc™>Oal Computer Nc""•s 
(To1al• Numbcr of "'ccki ><Numbcr of 
\l,Ofds><J5p) 
Barclaycard/Acttss No . 



Dizzy heights 
W t I Sm11h has been "elcom­
mg v1s1tors fl) mg m 10 I leath· 
rov. v. 11h this promotion or 
Acorn's new 'E lcctromc' com· 
puter. presumabl) lhe latest in 
a long line or steam. gas and 
h)·drauhc micros. 

The ·Electronic' v. as unfortu­
nately out or range or the 
camera. 

~~!1~~a!.~!.~-~~ ·--- ~ ~ uiB 
=:"E.!?"~~--:::::=.;:::.. r:#~l1G 
to1Mntioftll~ ,pu1,,out._. onb-Wter . The P~d Piper ro mmumcattons 

l-kff0 __ .. _1c1e1_ 1o_ ,_......,._._ ...., __ ~ ___ s,.,._ w11_ ~_ ... ______ -l ~l~a~~~~u:, ~.: ;~";~ 

What's ·,n a name Dept Ouu.bo( hard¥i1rcd modem And 

It's called the Macln1osh be­
cause California's foll or fruit 
ca kes. PCN hasn't reall) made 
much or the shghtl) non-stan­
dard spelling or Apple 's latest. 
We're a libe ral bunch. and 1r 
Apple v.an1~ to spe ll Macln· 
tosh thus. tha t fine h) us. 

But nonh or the border. 
contro,ers) rages. The letcers 
column o r the Glasgow f le raid 
tells us t hat the prefix 'Mac· 

• d,m,ou,o , STM (Eu,opc) sa)> 

should onl) be follov.cd b) a ~~:t ~;:\!tb~~8~!-;';;>a::~ 
capital lcuer ,r 1hc remainder c(istmg 8-b,t \)~lem. bu1 "'II corn· 
or the v.ord is a proper name. p1emcn1 11 

Mcnee MacDonald. And how 1-=,-,,---,,------,,---,,- -i 

mani people called 1n,osh do Mex·ican fruit 
)OU know? Please don't 
>wrlle .. 

Macintosh. as 11 should cor­
rect ly be. translaces from che 
G:,elic a"i ·son of the leader : 
Lisa 1s then a co rruption or the 
Gaelic leader. v.e suppose. 

Apa rl from cuh1\almg droop­
ing mou staches ,md 1or1un ng 
lhcmschcs v.11h ,er) hol food. 
Mexicans ha\e ano1her pccu­
lair a111tude tha1 1ends 10 hnu c 
the attractions or 1hcir rountr) 

i-.;:====== ===;..J..---------------------l to the makers or comp uters . 

~ 
!-f l'(o/lvsc. 1 ol.-'l i. 1·~-;:~~~ lllll ... l'•• .,.-, ....... _ 
v~ ~ 

0 ~a O oooa 
~--'---o_o_o __ o__, 

J~ ........ . 
,,.::=-~ .......... _ 
:::,,0 77 - i 

0 ooooQ 
.( ,000000 

ThC) hke 1he1r manufacturers 
co be local. 

llu s puts 1hc gra~pmg US 
mullmallonah. ma ,pot. 

Apple has found one v.a) 
round 1h1s - 1t ha.') Joined a 
partnership v.-1lh a Mexican 
company called Groupo Man­
zana. v..h1ch v.111 hold 51 per 
cent or the resuhan t Joint 
\encure. Smee its name is 1he 
Span1)h for 'Ap ple Group' 11 
~hould ~nov. v.h,tt 1t'~ Jbout 

PCN Dalehncs keep\ )OU m touch v. 11h up-coming e,cnc, Ma~e 
sure )OU en 1er chem an )Our dia r). 

PC~ 0.1tchnc, ..,hould ,end the rnformatton al lea\! one month 
before the c, cnt. Write 10 PCN Dateline,. Per.on al Computer 
New,. 62 Oxfo rd Street. London \VIA 21 IG Organ,scrs >who \\Ould Ii ke.dcta1b or com ing C\ enb included m 

UK EVENTS 
[ - °"'" lnformahOn T«hnolog) & OffK'C 
Au1om:1110n Exh1b1tion and 

Fcbruar) 21·2" 

Conference 
Educattonal Soft¥iare Fa,r March ?·] 

OEM Onl) Confcrcnrc \ 1arch7 
Computer Trade Sho¥i ~tarch 13·1~ 
Soo111sh Compo1cr Conference March 13-15 
El«1ron & 813C ~hero March 29·Apnl I 
UstrSho" 
Compo1cr Aided Oc$1gn Apnl3·5 
Ar11fic.al lntclhgencc Seminar Apnl 7-8 
Sir Frcdcnd, Osborn School Apnl8 
Compu1cr Fair 
COMPEC WALES Apnl 10-12 

OVERSEAS EVENTS 
[-
Personal 13us1ncss Cornpu1cr Sho" 

Perwnal Compu1er SOO't\ 
lntcrna1tonal Bus1nc~ E.qu1pmcn1 & 
Compulcr SOO\'> 

.. 

°"'" Februaf) 29· 
March 3 
~1Jrch l-1· I 7 
~13rch J.l-17 

..... 
Oarb1can Ccnlrc. London CCI 

Oaunht) \School. \\c\1 La,1n,1on. 
0C\IZC'i, \\1h s 
ll11ton ll otcl. London\\ I 
\\cmblc) Conference Centre 
ll ohda) Inn. Gl4'>J;O\ti 
,c.,. ll ort1cultural 
llall . \\e,1min~tcr. London 
Mel Exh1b1110n ll all 
C1I\ Un1\CNII). London 
Sir frcdcnd~ Osborn School. 
\\cl" )" GardenC 1t) 
Card,rr um,cr SU) 

..... 
I long. Kong 

S)dnc,. Aumaha 
SingJpore 

OrpttlMR 
O C I) C"<h1h111on, Lul.,01-6.&71001 

P llarm . La,1ng.1on 1"'46 

Tom Lt"i s.01-994 6"77 
Reed fah1b111on,. 01-6.aJ 8()J() 

Ouadril«1.0l-2.&2 Mf/7 
Susac Lipman061-'56838J 

Reed C, h1h111om.(Jl-6.&38().&() 
\\urm BoOI Lld.01-368 7561 
Alan llcndcr !IOn. Wel" )n Garden 23367 8 

Reed Cxh1l:,mons. 01·6"3 8().1() 

Orptth«s 
()\e r\C3\ [.(h 1b1110n Scr\ltt\ Lld .. Ol-4861951 

CCL Lld.01-'M 1951 
ln1crna11onal Du\1nc" Ccn1rc C'o. Lid .. 8f 
1 IChOI Ou1khnJ. 15-7, S·dtomc I lonmach1. 
ll 1gash1·lu, °'3.la. Japan 

PC' FEBRUARY l.~ 19M 



II .IS (SPECTRUM 48K) 
Available lrom 
Artie Compatmg IAd 
Mam Stteec, Brandesbunon , 
Dnllield Y025 BRG. Te~ 040143553 

;~· 

. :iJ:.J. 
~ .... ~,~ 






