




PULL-OUT 
Micropaedla 
Sound: Part 4 
Sound, fflU\k iJnJ fflU\IC Ofl \OU( 

rilftlll~ r;b'I 
MONITOR 
Com.,_11bd1ty doubu O'<"Cr [ttt. 
tron. pap: 2; Commodore wnhn 
PfU'l. paJt l. St,lo totS fOf 
bla.iacu ld(:R. pqc ... GEC uln 
TOKhuadc, 1b•1n1.pap:5. ,cc 
malts• ro.Mbad,. pafC 7; Pritt 
.,., hoes up. pl!,C 8, and • rcpo,t 
from lhe IBM UKr Stl<rA. pace 9 

PCN Cluirts 10 
RHdoonAccess 13 
Opc.n foni.m '°' fflKTIHCbled Mtb--­Routine Inquiries 14 
Onct ap1n Mu rt11tl1ps soh« • 
ftwlll)'RCrtn 

Joly21·Joly27, 1983Y...._I No20 

Action and 
reaction 
P(\ ' thanl.\ )°" 111 for under 
,1and1ng v.hy ,.e \I.Cnt up to 
4Sp 

As some of )OU pmn1ed out. 
11 1s a fa1rl\ lar1c pcr«n1a1c 
increase anJ. 10 mal.c m.ittcn 

worse. we failed to !ell )OU 11 

v..u about 10 happen. or ""h)' 11 
•ai~YI) ' 

Bui. ~IC lht\. \OUr rCX• 

hon~bttn1mu1n1 NO'l'-.c 
,.,,II do our bn Th~1 ntr.1 IOp 
••II cnabk u\ to oonlmuc to 
pro, ,de 100 colourful page, 
c,cry.,,etk 

Wt" •'Oll't h.1,c 10 CUI CO,I\ 

.nd rtdu« quality In fact ... c 

PCN SPECIALS 
Computer Art 
Kathryn CUI.lance k>ob at the ani~tK pos.sabd1· \ 
ha tn computer lope 

Dragon scrolling 

ph1n to do C\ en t>cucr More 
llC'A\ . more ucfo~\C'!i, more 
rroiram'!i more, ;tlue for 
more money 

But kl us kno,,i, 1( P( \ IS not 
l"'"I you w.hai )OU v.ant 
fhctc 0

'!i a "'hole team here 
tr)llli to meet )Our demands. 
but •c 11ttd ,our 1npt.1t 

AnJ. thanh ap1n 

20 

22 
Put some mmcmc:nt into )OUt Or.a,on Ja.me\ w.11h O.i.rrcn Etco's mKh1nc code c;croll\ 
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ZXToolkit 26 
Add iOfflC c"Ctra faahhcs lo )VUr Spccturm Ted Ball 1) our m«Nnic 
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Let your CBM control )OUt wage> papcrworl.- 111clud1ng SSP 

30 
,.,th Bonus. 
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MdZXo-Mn 

32 
PCN Binders 25 

Walter Knight <kho into lhe ckrth~of h1~ "'-icw.\'lra1n w.11h a ~h11,c code monitor 

K«p your colkcoon urc 
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Arcadcac110n 

51 [n,idJanJaptO\crthcra1nt,o,A pnntcrthath.b 
~l~hcd the CO\I of colour 1n )OUr hard cop) 
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UU1np for Dr-.,on. Atan. V.c al 
and One 
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Vic Taped 38 
lf)our 11pc's too slow bul )OU can't afford a disk dmc, Barry Miles 
&ookut I m1dv.a) ~utton Contaa po.n1, for "''"° cnthu ...... 

Badlissues 81 
Oct'ffll•lllk)'OUan 

llilllloard 82 
Plck up I Nrp,n 1n PCN'1 m.cro­
marlc1J'lacc 
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l'(-....i Jll\ZIHl,Z?.l~l 
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S1\IU1 Cooke tl!'lt a n,cv,;comcr 



I ' 

Electron mis-match ., __ 
Althou1h ,I's be1n1 touted as I 
·poor man' s BBC. Arorn's soon· 
to-be-rckased Ekc:tron m.cro ~·,II 
not run aU the B«b'ssoriw1rc 

The Elect ron will be unabk 10 
handle BBC mtcrO programs 1hat 
rely on a Tube 1ntc rface. a pnntcr 
interface. a 6522 Versatile I ntcrlacc 
Adlipt or, a Usc:r Port °' the 
Teletext graphlCS mode. A ltllou&h 
all BBC prognms shoukt LOAD 
on the Electron. Chey may have too 
be mod •f~d in order to R UN 

To get round th11 sc:cm,ng.ly 
cmburass.n, p,-ookm, Acorn's 

IOftwarc house - Arornso(t - " 
adaJJlin& 12 BBC prognms b the 
Electron a nd plans 10 hnc them 
ready for Wstnbu11on 1n I ,me fOf the 
El«cron's launch (1nuapa1cd for 
Aupt 23). An Acom 1p<>knman 
supatcd 1h111n futun= Acom will 
rdHse more cassette 10ftwarc wnh 
tht BBC ,·crsKMI on one 5tdc of chc 
casscttcandthe:Elect ronn ~monon 
t he other. 

Bui the oompa11bll1ty problem 
dot:tn' 1 extend to "mple Bas.IC 
programs. since rnc»l 1uch prog · 
namnmttc n on 1hc BBCwdl RUN 
and LOAD on 1he Electron -

Stolen Spectrums recovered 
....... -Pnsm Microprodocls h.as b« n 
rc:un11cd .... 11h 1tsstolcn Spc(:lrums 
a nd nine people appc .ared 1n cou r1 
last ...,·cck charged W'llh stc.ahn g or 
hand hng them as stolen propcny . 

As a result ava1labll11y of Spee· 
trumsmPnsm 's ou tlct u houldilOOII 
be b.ack to norm.al 

lbc arrests and recovery of the 
m.achincs follov., coun trywtdc 1n­
vc:s:1ip11ons by the Scnc>Uli Crim« 
Squad of Sootland Y.ard .and a 
number of 'mJdrug.ht swoops' 

By al l accoun11 the robbery .. -.,. 
well orp msed affair wtuch m· 
dudcd d1s1n butm 1 1he c111ma1cd 

3,CMXI mac:h•nn around the coun1ry 
Polic:c were able to 1racc the 

stole n Sp«t ru ms "'hen se"cra l 
w,ps usua lly supphcd by Prism 
were: offered bct-a·cc n 10 and 20 
Spectrums from Nnkrupt stock 

Pmm 11 "°"" tryina 10 catch up 
wit h its bac kloa of dcltvcncs to 
dealers . 'S1ndau have bctn very 
hc.lp(ul,' .s.akt a Prism spotnma n 
'We look a delivery from them 1111 
-a'Cck tha1 'A-U laracr t han sche· 
dulcet 

'M 06l shop diould now ha""c 
Spcctrums ,n "ock. Those thal Kii 
ou t will have to wa.it sc,·cn days {Of 
add ition.al sup phcs ,' he .added 

albell I I I 5k,,r,·cr 'J)CCd due 10 the 
n11urc of the Electron's memory 
arrangcmtnc 

Ironically, perhaps chc most 
oompfex BBC proerams - chip 
software like Acormo(l's View 
word processor-could run •11 h no 
mochr.cauom: on the Electron n 
lonf as you replace 1hc Electron's 
8u1C chip wi1h 1hc 1ppropn11c 
Sk.kways RO M pros.nm . 

Acorn does plan to rclc Hc cx ­
panwon modults 10 11vc 1hc EJc.c. 
1ron 1ll 1hefaall1.csof1he BBC. bu1 
d i,crc 1$nowordy<1astowhc n !hole 
cxpam.on modules will be ready 

AndAoorn huprom 1~d 11w11lcost 
more to buy all lhe c,i:panseon 
modules ncccs,.ary to make an 
Elect ron full BBC-com pat1blc 
than 11 would to buy• B BC. 

Acorn says Ekcuon so ftware 
should be more upwardly compa u · 
bkwilhthcBBC tha n theothcrway 
round - but &•"en 1hat there arc: no 
Elcctl'Oft proenrns c:ommcma lly 
avai lable yet, there tSn't likely to be 
much 1mmcd1atc demand for 
'down'A-ard compat1bth1y' 

So 11 looks as thou&h the Eke· 
Iron' s suc:cesa ¥1·111 be detc nmncd 
solely by its o'A·n st rcnaths. 

.............................................. ...... _ ...................... _ .................. as.. • 

... m ....................... ~..._ .. _,...__. --................................. ~ ........ ·--· .. --·----................ ..., ...................... c-... ................ ,,..., 

BBC English ., __ 
A school proJCd tha t se1 ou t 10 hel p 

choice o( h1gh,RIN1umllow pitch 

------• ... a • ._...._.._ :.U!'~~"~:!;:.:;n:.:;:! ............................... , .. 17,_.._ your B BCror a boutOO 

Its output IOCS chrough 1he 
m1Cro. but you c..n hook 1t up10 an 
external u, p. It 11 sel f-contained • 
about the size of a cassette cue. and 
h.as .automalte reset on connection 
1othesys1cm . 

>------•_-_ .. _, ____ .. ______ 7• _______ _, The u mt was ~gntd by Mik e 

64 utilities cross the pond 
A flood of busincu and utihty 
pac:hgcs fof 1ht Commodore: 64 
has~pl acrouNor1 h Amcnca . 

Scnpl 64 II I 'A'Ofd prOttUl ng 
proenmscll,n,atW . 1'i,·odic:tion· 
arycrcau on and mainlc:nancc pros· 
rams en.a bk you to create your own 
spe lling c:hcdr.cr and 11 has all the 
usu al fcat urc.s of a 11andard •"Ord 
proccmna package. 

Anot her word prOCC:MOt avail· 
able is the Totl .Tutat04 . for both 
tape and disk s:ys:1cms. It has 
m.ach1nccodc IJ)Ced fork>Mt,n,and 
prin cing. btu cmpk,)'1 Buie for 
proera m aa:cs..sibthtyandmodific:a · 
lion . 

C64·Llnk, which costs .£100, 

alk>wl you to use popular pnn tc:n 
and pe nphcrals once Che correct 
leads h.ave b« n fitted lbc car· 
tndge port auachmcnl alto allov.·s 
the 8 .aMC to be upgraded from V2 to 
Basic::V4 

And there's bu1lt·1n modem soft · 
ware: Which alk,., 1heC6410 talk to 
ochcr computer equipped -a,th the 
same modem . 

FOJ a change. of 1on1uc )'OU can 
aho pick upC64- Fonh fo,£70. This 
\'Cl'StOCI has Fi1·Forth and Forth· 79 
com~t1bi. hcy and occupte1 16K of 
mcmory tolc.a,·c41 K of RAMfr cc . 

Con1ac:1 lbc S1.11:·Four Supphri 
Com pan y, PO Box 19, Whnst.ablc . 
Ke nt CTS IT J . 

Ltt of Lostod: School in M.anchcs­
tcr ' We bu ilt 11 for the remedi al 
depar1mcn t ,'say1Mrl..«. 'Somco f 
the 11udcnts ha\-e arc.at difficulty ,n 
re.acting and w,c felt a spcc.ch unit 
may be .a useful altcrna11vc 
approach • 

But the unit h .as ar ~ 1n1crHt 
out»de the school, and n now ,o.na 
into prodoc1ion as • gc.ncral pur· 
polC dcvn . The fc.a1urcs b\1111 1n 
for 11sonpn1l use make 11 k>ok , ·cry 
vcn.alllc 1nd the c<onomlCS 1m· 
pokd by the educa tion s)'l tcm have 
kept i ts price down 

Acconhna to M r Lee 11 uses 1'<111'0 
s:tanda rd c:m:u11S. a sptc.eh araau 
a nd a vohaae-con1 rollcd OK'lllator. 
.and Ill phonctlC b.ase 11~·cs II I 
V1r1u.ally 1nfin11c voc:abul.ary. Its 
in1ona11011 c..n be vancd. with a 

Spcri ahKd so( c'A·arc 1ha1 alrc.ady 
cusu for the dc"ice includes read· 
1n1 1r11ncn that use J)IClurcs and 
spcll1n1 prompts You t )'pc in 
syllables. words or scntcn«t and 
the umt intones them ' You c.an 
stnngu longa 1Cnlcnce toge ther u 
you wan1,' A)'I Mr Lee 

The: unit II be.ma asse mbled 
locally at !he VO\·cromcnt· 
5f>O'l:SO"cd S.alfo..d ln formallC)n 
Tcchnofosy Ccncrc:, and c:urrcn 1 
ou1pu1 IS about 20 a month, 
ah hough Mr Lee U) 'I th.at plans to 
expand this arc under w.ay 

The speech synlhcsis Uftll •111 
COii bct...,~n £29 and OS, depend· 
mg on the spccifalion you need. 

For fur1hc r 11tforma1ion COCllact 
M rl..tton061 ·9627JIS 
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CBM purges prices 
Commodore has talr.c.n a scythe to 
the pnccs ol its Commodore 64. 
cartrid,e 1arne5, and add-ons fOf' 
the Vic 20 and the 64. 

From Aucust I the r«om· 
mended retail pnoe o(thc 64 .,..,II bt 
£229.do·,,nrorm04.5.Allcartndgc: 
pmesforthc Vic20and thc64 will 
OOM£9.99. 

Bui you won't ha,.,c. 10 wau a 
month for these new pnco, be­
cause Commodore has been pre.­
empted by its dealers ,n 1hc same 
way that Smclair 11ou bca1c.n to its 
price C:UIJ IWO mon1hs ago. Some: 
dealers ha,·c Jumped the gun, and 
last .,..-«k Commodofc 64s •·ere on 
sak in Laslr.y's and Dixons fOf 
arou nd £225 

The new pntt of the 64 (prc­
dictcd 1n PCN , ,ssue 14)...,'lllsctthc 
cat amon1 the pig,cons Kross the 

C.-....14 ..... mt - c. b __,.._.,..,..., 
entire {150 to £400 range. The on IM 10ftware businotM (PCN. 
change. 1n the cos1 of cannJan, 1HUCl9) . llm1rrorsapnoecut1hat 
could e'lo·enlually p.-ove to be more the company made in Che US at the 
imponan1 . It is the first staac of Consumer El«1ronics Show. 
Commodolc"s auempt to musck 1n II wtll also fleal somcofS1ncla1r"1 

thunder - the U K manufacturer 
h.as t nnounocd 11 •111 rt:kuc car­
tnd,e toftwatt a t around £10 later 
this)'ear 

Bui a Sinclair spokesman too k 
the rtellfS calm ly: 'Com modore "s 
fflOW! 1n slash1n1 the pncc ol 
car1ridp so ftwar e will have no 
effect on our plans whatocttr.' 

Abo red uced in Commodofc' s 
lists a rc 1hc pricts of npanseon 
pacb ror the VK: 20 and 1hc smpc 
dl.Skdm·eforth1ss)'l temandthc64. 

All the expans.on packs for the 
VK: 20 .... 11 be modi ~ aper from 
AugUJt I. Thc 3K unllromcsdown 
from £29.9S tof19.9S. thc8K from 
£44.9S to £29.9S. and 1he 16K by 
alfflOII SO per etnl from £74 .9S to 
099S . 

The u n&Jc disk dm-e was C299 9S 
and is now £229. 

Clone throws down gauntlet Dragon disks on schedule .,....,_ The 1Mtruct1e>ns with the 10fl· 
ware arc more fonhnJht . Oonc 
Ranger 'shou ld not be used for any 
form of 10flwarc piracy and to do so 
•;-ould cons11tute an offence under 

The k>nJ·111fa1tcd duk driVfi from 
Dr-.aon Datt .... ,11 be 1n the lfM,ps by 
t he end of this month . 

The ir price of ID!! includes the 
conlrolkr and cabks. 

Thc !lV.ain drive is Pnl,k udcd, 
double dcllSlly, With 4() tracks, 18 
1«1ors with 256 bytes per sector . 
The drives ..,.ill be ava ilable from 
Boou and Duom . 

If you auc.msx 10 copy a d,sk 
conta1n1n1 commercial 50ftware 
youroukt brcalr.1hcoopynit11 laws. 
But ,ryouowna BBC micro and can 
cope wtth the kpl conseq1w:noc, 
you can buy a product called the 
Clone Ran.scr ..-h.ch .alk>v,-, you to 
do1us11tus. 

1heCopynJhtAC1,"115ays f-------------------l 

A spokesman from the manuf.c· 
lurer. JC SoftWllrc., says the soft­
ware.was produced so you can make 
bade-up <Of)tC$ of 'vtrtu.ally all 
protected dish' 

Trc.ad,nc cardu lty, R ich.ard 
ChlSwc.U .... ho runs the company. 
u.ys: 'Otmousjy the ,ubJCCI of 
softwarepm1cy isadcbca1eonc: and 
1t 1s not intende d that Oonc Ranger 
be 1.1sed Ctx wch p.arposes. • 

No doubc, even this ••ill be 
iporcd by IOIIIC. So 10ftwarc 
rompantel wiU 1n\cn1 new ways 10 
p,Ol«t d~1 r 10rtwa re mak1n& 
Clone Ranger ineffectual . 

They would be dom& everyone a 
favour (1nct\ldlna themselv es) d 
the y faced facts and p.-odu«d 
sof1ware tha t can be backed-up 

lnthcmcan11mc. BBC users may 
like to know tha t Clone Ran,er 
coses £11.60 (includ1n1 postage) 
from JC Software. 12-4 Woodl.1nds 
Wty, Soul hWllter, West Sussc::x 

·---,,._ ............................... . ..._,_....._ .. _....._._.._...._. .... .,.,n_. ,,.__ .... _ __. ....................... ....... ................................. ......,. .......... -...... ,... ........ ,... ............ .,-...ni ..... .. 
~ ..._...._ n.t a.a Fn It .... • DII _. ... ... ....._.,.-...ni ............. a .............. ,o,..._L 
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Atomic pile 

......... _ .... ,......, ..... ..,. ...... 
l,S........_ Watford . 'It's a icod: clcarancc,' 
Acom dealers ha\e bttn bu~ ly sakt a spokesman from the firm. 
slash1n1 pncu of the old Acorn And buyers hid better be qukk u 
Atom to make room for the 1heyonlyhavcfourlcf1. 
newcomer - the Electron. R EW1n London, anot her Acorn 

Althouahyoumtybetblctop.ck dealer, d also phasin1 oul Atoms 
up a cheap Atom u' s nol a1 .... ._)'I andhasrcd-..ctdthepnocfrom£16S 
1uaran1ccd that you' ll ,et the 10 £149 for 1he 8K madune . David 
dealer support you may need . On Weir , computer manager saJd: 'If 
this point an Acorn spokesm an people wtnt A1oms .... c'II get them. 
satd: 'If a UKr wants to lake 'Mostofthcdc mandhubttnfor 
advanta,eohlowpncethcnhchas the 88C and when the Electron 
10 So alon1 •1th whatever dctl the comes out •-c'II be sclhn1 i1.· 
dealer 1s offenna . A 5f'Ok«man from Tcchnoma-

'l le has lo wort out for hunsclf ua head office in London, felt tha t 
whether or noc it' s ..,.'Orth..,.h1k. In thcAtomwuout-of-da teandst.ld : 
any case, he could ,o to a nother .. There arc better machines on the 
dcakr and pay lhe extra to ,et the marke t , and when our stocks run 
support he needs for his machinot.' ou t we shan't bc,c ni n1anymore.' 

Aoorns1awcdp,oduc1n1A1oms Fromonc:of itss1oresinEdpare 
some time a,o . and if you shop Road , LQndon, you could buy an 
around you could ptek up a 12K 8K Alorn at C79.9S plus VAT and 
mode l for u hnlc as £..50 from a every machine romcs .... ,1h dealer 
company ca.lkd Computer Plus 1n support. 



VIEW FROM AMERICA 

"'""'-

Of printer 
prices and the 
domino theory 

Hert, tM ach trwllptt, Wp yountlf to our holne cona,.,ter, you'fl IM 
......... , ..... , . jnt tNe ••• ., . 

No-talle tllis one, it's .....c:ll 1n1tell clleaper. 
Buy •n. dtey lllriek, .nd wt'I tllrow i.. a 13i11 colour TV for Jutt $ 75. 

Heck, °"' Nft °" UM ...odel tt N)'I IIIHllfaduren ~ tw 100% 
total cost. .. J011 bwJ ii tM toftware . 

O.TV, ln-odffltitloc,IIIMWlond-­
....._ Is NI tlle • °" tM US hoMt compute, SQIM • .,........ ,.. Is 
-Rlil&, AjtttefJ' W .. Strfft NI obseffN tort un, lffllll eom,uttn 
dlMllll:toe,_...,.._ Dollarlc....t, p .. illtlllitconted-W -1or1111 ___ k ............... --.. ...... 

..- ..... 
T1't fflM'kets, IIOweftr, dW note tlNi 'IM'*1 of tN Mlfflfflff of '83. 

IBM looks betl:et U...n ..., , A,,a. reports stronc ..., Commodore 
stock crows 128% • IH wttt. the 130%,..,...... NPOrted °" u.. 
t1r1t (IIIM't• o, tlM ,...,. . w .t ewe.co CoAtco wowwd '"'.tu.as 
-IINU...oodllN_ol_llle_°"IIN­....... "........_ 

n. ,uHib ,......, ~ perllaaps, thlt Na WOMM witllowt a 
...... Is a filtl wtthouta bicydeU... • CGffl,uter wttllouta prillttr Is a ltl&e 
--llc-R ..... . -a-ls......tialto.-tMt ..... oltlM 
doNt 1J'Hhnlt otlCe e¥'ef'JOM'• WOl'1I out frMI .......... DNkey 
r._ 

lntWs--tlM 5'00Colecolldano - Its- RAM, Z80, -
-· ... -- .............. 10q,s-primlf , ..., 
-4.., Ntlll'.• ffl'OlutiourJ a ...c:Wne nthtApplt II ortt.e ~ndlir . 
Of eount tllis U't serious word Pf'OCfl'l"I. Mt It 10 cps, W It Is 
lttttrftlllllltJNdCNllMNltuulpriot:inljobs. 

TINl-------lfpricnlft ... -. .......... u.._... ................ ~ ... rtwt 
.. a. I•'"')' Mdtt Mdortltere an MW IIUClliMstlUl thlt .. ..,t I -.hi ,-,t1wwt 1t,-'Yt ...,cotdemp11tecl IN,yNII • ,,..._. . 

F•-IIN-Gf'IOOoodllNG«III ............. UNfulolal...trb ___ do30-50 ....... cottJoc$20C).$250 . 
n.., __ ...... Z80--

At11N--oltlM ..... ,.. ... p1111o1tEC-lorllN 
-l'C,IIN3550 ,lor$1,815.Tlit--350-,1...- .... ut1, ... ------k---. TNII ..... fro, $999 J011 c.11 pk:k u, a MLl4P Okhlata thlt don 
200 cps Oft 136 colu11N11 _.. ltint.,. 11M qulity. 

IIIU.. .w-r..-•. NWdownto$400orNantheE,..MX80 ,C ttdl 
~ NCI other ex~ dot Mllbtx MKINMs. for NOttMr $100 
tNf-..,.tiN:....,...... lkttlteSMithCoroM Tl'/1 , 

fer n.n SiKWr-....,. ....., , tile fS2040. 64 cps tllernllll, wMcll 
n1111 4.3M ,-per Mel cods jMst $100 , Or for $129 frotll Mid'Wan 
u..'1U..MW l00,a5 x 7qltalityclot....trhti..t,rlnb ... H '•ta,e 
.t 11 q,a. t. ~ . ~ rteefltly dlMtcl •• OlM deal wortll __ ,._,,,..,.. __ lorllNTS ... . 

Loekadhl .... -prit,t .... priot ........ __ , .... 

*-icalJ teo. BNrd lNrffw&cu M lt.acl for $60ancl up, ata,114 alone 
IMrfftt'I.,.. down to $250 aacl up. Strioltawonl proc:essinc k nowNIUte 
,udo ,f !IN - - · For $1,500 t,o $2,000 1 0, IMo......, 
,.....dte,,~«eclitore..t.ke•tlMiacNYofWONIStarN41U¥11 
..... tlte typtwrtter. • 

" __ ... _ ... rl&lltood_lf ..... lOlfoodpricn 

fal tlNre ... COUrM .. pwerel Jo, aftd Jublltiofl , 
F-tn,lns--,wfl-•..-lndustrial-ol 

tlM ,-t.AflyoM ~· Cat'Nf'". tnat alloukl talc• Nt•. 
n..,..., .. -- ......... __ " .......... t.. 

- ... -.....i--ollautllM20CPS"-• 
-.- .-ol.....rbut--,.thowloq-
,rwten .. l'IHI Iii tlN: NM1P 1Mb11111Mt of t:IM PC ltMf'a lriq ,­
-t!My flll. 

~ 1 N00 - 1 ....... IMCNwltlfnft111. 
A bl.isintss·l d:e micro fr om Seiko 1bc mach ine: 1s de,'Old of such 
mack II lO 1hc UK last •ed. as 1hc fnlb as ht&h·rcsolution coklur 
d1~tnbutor. ln lclltgcnoc UK, laun· graph.cs.sm«thccompany.,.nhed 
chcd the Sc1li.086CN). to prodix:c a machine 111,hich "'ould 

The mach11~. based oo the 8086 not confuse first omc computer 
J)f<>Cni()f,asm.aybc1UCMC.dfrom users 
the name, 1s 1mmacul,11cl ) de· It intends tha t the mach ine 
Signed. 1bc rcmo, al)k pan s, wc::h should pi n I repu t1l10n for high· 
11 RA M cxpan s.otl cards. arc rchabd 11y 
encased m plaslK and easily re· A dealer nt t"''Ork. sp11, into t•'O 
movcd(e,-cnw1t ht hcp:w.eron),as lc,ch and 1m11ally hav1n1 abou t 
arc the dtSk-dm·cs. 111,hteh can be twenty members, will be formed. 
rcmovcdforf,cld-scrvK1n1 111o11hout A confi1ura1ion for fou r me n 
any look wuh 2S6K of RAM . a lOMb 

Up to three add1ttonal terminals Winchcs lc r hard disk. 1nd 640K on 
may be auachcd, prodoon1 a floppies II lhe ttntral s111ion. •ill 
duste r ..,.hteh lntd hgt"~ fee ls 1s 00511bou 1 £7,000 
1he opc1mum ~ fOf" lhc bus iness lnt elli,cntt U K 1s m London on 
users 1fu1m 1n111 01-S43 3711 

Lostock screen utility 
aims to ease editing chore 
Apple usr n 111,ho lP( nd hours 
1ypin11npr ognimsca n now case the 
11sl ,...,th the Los1ock Screen 
Ed ll Ot' 

Loslock uses I second screen 
cunor 111,h,ch tS lnO\'td 1round the 
scr«n e ithe r 111·,th control keys or 
E.5capc mode keys - 111M c the 
normal C'Uf'MM' remains and scncr· 
ltCS the new input hnc: °" the 
scrttn ThtS mcam 1ha 1 ifs easy to 
sec •hat's bc1111 e ntered m Che 
ed 111ng pi'OOCS.S 

In addition, .,.hok scrtt n Imes 
can bccoptcdalap ngk: lr.e)'ittokc, 
and anothe r oontrol code mak~ the 

ed itor sl ip the spaces msen ed 1n10 
stn np and REM 's by l.J51 com· 
m,od, 

Unhl.c hnc: ed itors. the Lostock 
Screen Ed itor is dauned 10 do all 
that the Appk'sow n screen ed111n1 
facd uy 111·111 do. And an oph onal 
feat ure 1s Auto hnc numbcnn1. 

1bc pac,ka&e oomcs au standa rd 
Appk:wft progra m II £14 90 or 
£18 35 with Auto hne n umbcn n& 
facility. And a secret ldcnt1f.cr. 
unique 10 eac h copy ,u pphcd, 11 
used 10 d1srounigc piracy 

Contact Lostock Software. 02CM 
6n 1s. 
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GEC carries Torch 
Just ont v.«lt afte r la und un a its 
new mad u nes and wfhurc Torch 
has wad ou1 10 bdhon pound 
con&lomerateGEC . l 1ca n onlybc 
pxt nc.,.'S for Ton:h ov, ncrs 

G ECd Bri t11n'sbigc:Hclectro­
ntt1poupand ii1was h•1 1heash for 
new ,n,·estmcn1s - to the 1une of 
(1 .3 billion . It paid 1n the region of 
l3 m,lhon (0.2 per a:nt of 1hat total) 
to buy 76 pcr«.n l ofT01ch's s.hares 
from u1st1n1 $harchokkrs. 

Bu1 th11 11 JUH the siart or the 
monc,1 1h11 GEC ,..-.11 be puum g 
into the company 

Accord ing to Ma rtin Vhcland ­
Boddy, To,ch's chairman, GECis 

1mn1 100 per e<nt backing to 
Torch ThK ,nll include financial 
back1n1 for product dc,clopmc nt, 
itdd111onal manuflK'tunng fac,h11cs. 
m1rltc11n1 tnd artcr-pks support . 

Ttw: n'IO\-·c,..-,llahostrcn11hcn the 
rot1fKkncc 1n Tort'h or poccn11al 
cus1omcn at a time: •hen some 
p(CU reports were 1uggc1t1 n1 that 
the company was 1n finanaal 
uoubk . 

11tecnduscrnormallypsfora 
stable company and the crcd1bihty 
of havin1 a major company like 
GECb d und usw1Hanowus101ake 
on IBM and Sirus,' said Mr Vlie­
land-Boddy. 

TV looks for micro families 
Thames TV .s 10 run a new s.cr.cs or 
111 sU<."CCS&ful Da1a~sc prog ramme 
1n Sept ember 1nd 1s askmJ home 
ustrs1oas~1 

One of the pros rammn m the 
scncs will bc lool1n1 a l fa m1hcs 
mak, n1 us.c or mK'ros 'We ... -ant tc, 
CQ\"er e\U)th 1n1 )"OU can 00 rrom 
home." said 1he proeramme"s pro­
ducer Michael Feldman 

lbc l u,d or 1h,ng 1ha1 hc 1) 
1n1crcs1cd 1n 1s • hat use d1ffcren1 
me mbers of a ramlly ma ke or 

Prcs1cl k'l'Vitn h kc Micronct and 
1-lomch nk. 

0chcr proenmmcs in !he !ICrlCS 

will '1:Slt shows. 1ndut.bna the Per­
sonal Cotnpu1er World Show. 1a ke 
a look at upc n systems and 
art1f1C1al ,n1elhgencc, a nd 1n\·es11-
1a1e 1hc use of computer1 ,n •or k. 
1n education and ,n hclptnJ the 
hancbcappcd. 

lr your family uses a micro ancf 
wants io be rea1urcd ,n the pros· 
umme phonc01·388Sl99 . 

M-T printer takes on Epson 
lbc mos t )'OU should •1sh to pa) 
Ui,cs,c dl )'1 for a mulu-purpose , 
medium speed do! matn:-c pnnler is 
about £250 to £300 

The standard •.it SCI by El*)ft" $ 
RXflO( PCN, wu,8) and has been 
furthe r reinforced by a rcttnt 
printer release from Manncsmann 
Tally. 

Th.is compa ny ha.s, 1n the put 
conccnuatcd on 1he more expen· 
si\·e h nc-pn nter marle1 ro, data 
proccssma ,nstallaoons 11 now 
wants 10 J(I a pi«e of the K1ton ,n 
the fast-grow1na micro mar kel. 

To th,s end ,1 has relcas.cd an 80 
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cps bi-d,rtttional dot matn x pn n1e r 
locom pc tc with the Epsoo RX80 11 
around l28S. 

lls feature, ,nc.tude k>cicscek1n1, 
,..,,h 1ex1 and pphic pn n1,ng. 
Cha racte r l)'J'CS arc normal. rom· 
pressed. double hc1Jht and double 
• Kith and 11 lw ASC II and EplOO 
compatible: cocks 

~nlrom o or RS232 m1erf10H 
ire 1vallabk: . Another bonus is 
notsc - there ,s,fl much II ,s also 
capable: offnciM>n feed, tr actor feed 
and CUI shee t handhnJ 

Manncsm ann Ta ll)' can be con­
lK1ed at (07J..a) 788711. 

The GEC eonn«1K>n w,11 l'\ 'C 
Tol'<'h acttSS toGECs w~ead 
1n1crcs1s 111clud1n1 manufac1unn1 
faa h11cs, • ·orld-,. ·idc sale$ and 
mar keti ng opcratK>n and 1hc eight 
UK scrvK'C depot$ run by GEC 
Reliance. 

·We curTc nlly opcra1c • 28 da) 
deh\•ery and • ·e have no ,n1entionof 
falhng behind 1h11. If • ·e find that 
dema nd fOf' our products e1cccds 
SU,ppy •-e can So back 10 G EC for 
ex1ra manu facturin1fan h11n' . 

The ocher ... m for users II the 
sccun tyof bu)·ing a computer from 
a large mult1na1ional rompany . 'If 
§Offlelhing p1 wrong ,.-,1h your 

Torch in 1• ·en1y )'t.ars time 1hcre 
• ·ill SIIII be tomebody around ,i.,ho 
can provide )'OU w11h 1he spare 
pa rtJ." he AKI. 

From GECs poinl of VK'W 11 11 
now able 10 offe r 111 cus1omcrs a 
compktc ra nJ( of compulcB as thc 
lop end Tord'I - the l~bit 700 
s.cncs- ends •·here GECs m1m· 
compu 1cn 1,1111 

h is perhaps a coincidence t hal 
GEC makes the romJ)\lters u.sc"d 10 
run Prnte l, and Torch makes a 
micro thal comes complete with 
1n1e,nl modem and Pres1cl sof1. 
ware as standard fc11urn, but II 
ooukl m.ake the un K>n productive . 

ZX81cut-back 
A drop in demand for ZX:81 
products in WH Smit h means 1h11 
1hc big cha1mto.-c ,.·111 not bc 
orderi ng new sort• ·arc 111les. 

Smn h Sl)'S 1ha1 11 had noc done 
we ll on Z.XSJ softw11re and that 11 
had titles on 1hc she Ins for as king 
as six months " h K"h •e re JUSI noc 
sodhng. 

' People are bu)'1n1 more Spec­
lnuns.' said a 5P()kC$WOCMn for the 
compa ny. ' lt"s really a muter of 
spatt. We try a nd fill ou r shc h·es 
,.,1h ,-ba1 thc P\lbtlC • ·anu 

'But ,rpcop&e ""ant 1obuy a pte« 
ol tofiwarc 1nd •e don'1 11oc:k 11. 
•·e1lordcr i1spttia ll)'forthcm • 

At the momcn1 the rompany has 

no plans to ditch ZX:81s from its 
stores and .,111 ronuniae 10 make 
re.orders fOf ex11t1n1 soft• a rc II· 
tin 

Althou&h Wlf Sm1th "1 mo\·e•u 
Midden a spokesman from Smda,r 
Resear ch wn quick to p<Hnl out 
that ,n no •·ay is thc ZX81 bc1n1 
phased out. '8e1• ·ccn the UK and 
O\eneasmar ke1• ·e're~U1ng1bout 
J0.-40,000 units a month ," he said . 
"There has been a shght decline in 
ulcsand1 f sno1dol n1as••ell uthc 
Spect rum - but 1t will remain ,n 
produc:iion .· 

Sinclair e.xpccu the ZX:81 10 
oontiniae 10 sc:11 -,,·ell, cspedal ly 
ovel'ICu, for somc: years to come . 



AMAZING FEATURES AT A VERY LOW C0CT 

Im.-, beic*ed wP R..i TIMI Oock wkh lftOC'ldl, 

IMY, dete,tioiwn.~WleC!Ondt.. 
,,.,.._ to contfol the Clock in on boerd 
,ROM MEM()AY - ..,.. VO\lt ~tltl 

-. . 
Only ONE LINE in your IA.SIC PROGRAM • 
Mmld to r..t or wrile tNCNU..t t .... 

fltht ~ OUTl'VT chennel .. (TTL 
competiblel 
EW11 ~ IN'VT chlmltl ITTL --EXTENStON for Aempedt , "''"* etc. incMs.d 

POSSIBLE .._,,LICATIONS INCLUDE: 
Home Cormol , E.vonc 0....-y w,th A.term, 

"•emmlDII 1- . Soc>h•caed 8w,llr 
A.-m, AulO Sc~tdl . Sound Ethctl . Tlffll 6 
O.t1 OIIPW(I,, Llgtlt 0..... , OIICO C.ontrol 
CoMoll, Auto Tlhphonl Diellr,Oft/OU Switch 
Control, Tlffll)ltlt1.1111 c.ont.rol, ~ Monitor · 

lint. ~c TM ... Aooot Control , (llc­

tronc GMlft. ~ r- . Efflcu kw 
GM. , Trhn Conttoli. , Audio Ouu,,ut , 

Count•. PrOCIN Coot rol, Sc11nt1hc A!»lcat · 
ioN , Lib hper.,,...ts , Tlft'II A«of'dlr etc . 

Now0111 ... ofN .... _..IA'I....,. .. 
~ ..... ....,..,. 
ADO ON MOOULES ..+llc:t\ ~ int0 the 

T.,,. Comrol .... , INNIT ..t OUT NT 
CIONIICIOn ... bi ........ lhortty , Ind ..... 
..,.. fflOSl of the abowe epplatlON , 

.. KIOCO LCA R0 11E Ur*-Uiblt'41UI (129.00 

AMAZING VALUE TI M( KIT .. .••• , Ood( c.i.nc. • 1tn Ellctronk 0...-y Sohww. f5100 
~~~~,!~~~~£...~.. LOOKATTMUEPR~ES I 

ZXl 1 TIME a>H TROll [A Gflfy DUO , PASCAL ROUTINES - Fot tn1 Tlft'II K11 (11.50 

Pf.CT RUM TIME a>HTROlLER O#tl ,ARALAX CLOCK DISPLAYS Fot IN Tlffll Kil ( 11.IO 

t3I !iO. If,.._. - buy a_., product It I I CHANNEL AID CARD NI IN~ dN IQUltltlOI\ Mtlffl CII 00 

-~a.-w"mMU <tA!>;:;]~::::·:::::·~ -~~-
GE l ,LEASESENDMETHEFDLLDWINO ~ 
~ I ~ ~ r-Conuot•ZXII ouo ~ ~ MK , IDCol c..d t11u•> 

1 8 § ~=~rolllr5'*Wffl ~ -: 8 ~ ~c: TWMK,t ~ :: 

GlanmireElectronicsl CJ CJ '°'""""''-'""'....... ..... §l §l ~~°;'..'::'.. ~:::: 
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DEALER ENQUIRIES WELCOME -GENEROUS QUANTITY DISCOUNTS AVAILABLE 



NEC means business 
8ouoon1 b:.cl 1n10 1ht- b.all gamc, 
Japan',1 1.1n1 N(C'h9' launchw m 
AdVllnN:d PcDOnal C'ompu1cr m 
1ht UK ~ APC' t<. • rop end 
b\K1nN$ compute r ha\Cd on an 
8196.128K RAM.and1"1n IMb&n 
Ropp,<• 

l1K' IIIO'I ou1,1andmg h:ud"arc 
(calurc 1<. 1t,; dramallC colour 
graph.CS. ba\Cd on a h11h qual11y 
monnor and NECi; 01'n 1220 
1raphics procnsor 

Sofl"arc Ii ~ on CP M86 
with GSX graphlC'\ ,upport MS­
OOS should be: ava,l abk 1n 1hc 
auh1mn NEC supphc i a ran,:C' of 
bu<.1nt\S \Qf1 .... arc 1.11lo~ to tht 
S)''Sltm The lknchmark from 
Mr1asof1 J)f0\'1drli ,.;ord pnKT,<.1n,: 
abd11y A<'<'Ol.lnlmg ~ i,.,~d on 
standa rd pac-lr..agn from 'i:y•Mma· 
,_ l nlcrnauonal Com<.h,uC''s 
Masurpl annt r 00\c~ finaM,al 
modtll1ng and d.:uaha~ mana~· 
men, ratbongoodolddBaK I I 

NEC ha, prodlK"fii 11<. o,r, n hu\t· 
nn1 paphtn and communatKW'IS 
JNl('h~ TM lanu 1roup , .. an 
1mpor11n1 asptttof1ht APC 

NEC hope', 10 rc1a1n lo,,;;1 ,:round 
with 1hc APC. Its earlier roray m10 
the UK with the PC8CO) ended ,n 
burn! fingc" and Q~ of around 
2(0) unns The APC ,~ alrcad) off 
10 a bc:ut, bu1 btla1ed \1;1r1 

lh UK push 1< m:.ul C'd by • 
dramatic c-ntr) pntt of only l1Jil7~ 
(fo, a mooociuomC'. \tnglC' d~k 
unit) thoug.h h111C' c-11:rra\ \och a,: 
CP'\1 ((6-1) and pnnler kad (LW) 
may lake- the c-dgc off 1a uluc­
Saltt ••II bC' through .ippo1ntC'd 
dc-akn ;ind fi,"t' ma,or chain~ 
1ndud,n1 1 't'iC'O and John l.c•1 \ 
Thc APC' 1\ a "ttong '"·al 10 
mach1nn,och a\ 1he Stnlrtand v,·111 

compc1c-"'11h fOfthcomtn& ()'\lem, 
such a< the Futurc-Compu1trs FX20 
and 1he ACT Apuro, Contac t 
OJ-"\886100 

F --

Doubling in 
personnel 
More-than l •'ttt as manyp,crs;onncl 
dc-pntmc-nts ha,e micrc,.; th11 yc-ar 
than la<!. a«'Ofd 1n1tna,uf\c-yby 
lhe l nSIIIUleof Manpo• er S1ud1C'S 

The IUJYeyv,asproduccd for the 
Compu1en ,n PerlOnncl nltKH'lal 
ronfc-rc-ntt Compu1c-nsa110t1 hn 
c:au1,h1 on 1n W pcr c:cn1 of the 
organ ,sattons umplcd as oppos,cd 

and 1hc k>Hof irreplaceable leucrs 
v,.hich people ma) accidcn1ally 
C'111'§Cfromfiles 

Otlep1 cs v.'cre reminded lhal 
ekctronic ma1l 1c:nds 10 fa1l 1f people: 
aren 't 11111ncd 10 U'§C 11, and 1ha1 
numerou s IIOCC:ss points arc needed 
1om a l c-11really usdul 

Bui all the advice ma) be slow m 
r;inkm1 m As one dc&C'gate satd, 
'It's 111100\·e ffl) head , reall) • 

Ace of clubs 
1040%in 1982 A nc-w rompu1tr dub has bec-n 

Ofth«c. nine pcrc:c nt a re usma formtd to lry 10 knock dov.n the 
m.aos ,n compamon to four pcr pnc:e of hardware . software and 
c:cnl 1n 1982 periphcnh for uscn 

Elih1bnon •1 1hc ronfc-rc:nce The- Compu1cr 8U)C'JS Oub 
,ndudcd 18\1. Apple and Tandy. (TCBC) hopei to 1.a1n the bu)1n1 

PllffCllffl-fte-....ll• ...... ,.... ....... ....._..... ;;,:~!,l!t?;c;~:n1 for ::;e!~!hi:.1=~~c!":~ 
......... _. .... ......,.. ...... ~ ........... ,....... Profc-,sor ~lart 1n llc-alc y spoke aocnaoncsa1 lo••erpnc«chanchc ......... ......_.,......._........._ ........ _...... °" the offict of 1hc future. high · 5hopfoffer ,..._.__._..._ .. u.-,1.,...._..._............. h1hun11hC'prni; 1ndron so f o!f~ FM fur1hcr informa uon Knd a 
..... ......_ ........ 41 .._ ~ ............ • • • au1om1110J1 The cons wdl ,nc:ludc SAE to Bari')· [du,rds , Lanwdc 
1t•xi ...... =::.:::-.'1c:....~-==jii;r-'" 1ra1c aas1onwrs ha, m1 100 much llous,c, Paddocl Lane. Ket· 

1--~ ~~~ ~ ~~~~~ ~~ ~~~~~ '-l-""""~~'-"-''-"_oo_•m~•~-"-""""~-"-"·~'°""~"-'""~·•_•~_,_po_n_._a...~"-"-'--, 

Genie cost cut Educational fun, arcade 
adventure in games crop 

R uhbin& yoo, v,;lllec to summon a User Group. ,.,~n h l.5and•COP)'of 
Gainn !or ,1relch mJ )'OUJ hum \ f'IC'!i1" mal1ng 1bc tran\lll()t'I from ColourGcnlC'v.111('()(1 CJ6~from Ian Su,clau's bool ·Maslc:rm1 lbc 
1nd plTI('<; fOf '\lmplc fun .,.ere rhc Orar:oo 121011\tOncand JBK July 21. 10,:c:1hcrv.1th32K RAM Cotour ~nte'. v.h,ch retails •• 
amon& a crop of MW sofl.,.arc- Sptt1rum,and1bcromJNin(,pras· Af1c-r1,lows1 ar1.Lov.eCompu· £59S 
rc:lcas,c-slas1 v.·c:C'k nim! arc: nov, an1 lah lc from main ten hM taken a leadin g role m the Lov,c has11Mlannounccd1Ufirst 

For the 88C 8 and 48K Spee· br1nchc(of8oo1~ "•ntc:r,;oft1 ion ~ v,ar. ha,·m1 .already nil 1he carmdsc: MJflwarc Thc firs1 tv.·o 
trum. Chalk sofl has Eiffel Tov.cr (01)·367,720 16K Colour Gcn1t from (22-l to 11cmuregamn c:alledfirebud•nd 
10 Its! your French VOClbulary. Thc"ma11c:rnfnalTl('<;ha~oh\1ou,. £19,i Bui the I.ate:~! prK'C' c:u1 to GC'n1eln,·adcr .sc lhn 1be1•«n£l8 
Note lnvadcn 10 improve your ly beC'n 1a1on1 Sc,·crn Sor,,,.,are, £168. coupkd ,,.,,,h Che: 1ncrcaKd •ndill.Ahoa,a1lablc1sa Prcs1el 
muW:: rudingsk,lls .• nd Pir1Cc-.11n •hlCh h31 added 1v.n M,., llllc\ for memory s.1e. g"·« n the c:hcapC'SI modem - th lSIS a hard·,., '1rC'd unu 
educational ad,·c:nlurc: a ll It C9 25 1hC'Or1C" I D,nky Kon, .1 1 (6 9~. rokH.ir computc-r ..-uh • norma l 1ha1sc-nck11150bps•nd rt:C:Cl\'Nat 
Spanish Gold.• irory book on 1hc- and On tit<k, an 1'-~mhlcr dt<;- keyboard 1n the: UK 1,200 l 1~1s£2.l8 
screen, 11 on sale for £1 ~- The- asscmbtcrC'd 11or for l8 'iO St,cm Foumon1 hfromJul y2111•1 llbc: Fur1hcrdov. ·n1htl,nctov,epl aM 
Sped rum venion of Che laner c•·o 'i;oftv.""arc: tJOn Dt-an (CK9-t) -'ll' 2 offr nn gu ctra 1ndlK'C'mcn1s. \\ 1th 1 1ol1unc:fla floppydtS._dm ·cv,hlCh 11 
should be out ,n Stpcembcr and Computc-r Rental,. on (01)·2-'7 CoJourGenicyou' ll&c:t 'IOpcr ttnt eipcc1s• ·111ai,c:tou1hc:poss1b1ht y 
Au1us1 rcspcc11,·ely ChalkM>fl ,s CJ()(M. ha< four new 1.imc, for the orr the t•O-)C'ar extended ,,..rnn· of dany-cha1n1n1 1hrtt dn,·« on 
onWorc:citc-r(090S)55192 Dragon .H. Froglr1. l..a<,c:r Ra«r I), v,mt h {82S; SO per cent orr oncsys1em 

~- w_'"-"-"°-'-"•_Th<_R_,_,,_o_r _o,_,,_._" _"'_'·_•_nd_Dn1A r1 all 11 £6 cx _ _,,_""_m_h<_n_•_•P_o_r _,hc_co1ou __ ' _G,_._.., _ _ Low_,_•_on_06294 __ m __ _ ~ 
l'Orl JULY21·JUI .Y21. IIM.l 



Price war sizzles Apple credit 
cards take 
off in US lM pntt .. -., •'41ll 1n fulln.na,n 

the "'P SCrttb and (hose ol JOU 
,uth <tih to 'J'lllrc 1t1H lun·c time lo 
,cc acut·pnce 11n.ao 1n Lti ll;y'uale 

ThcpnccofthcAppk II h.asbtcn 
cut from .(649 to ts49, and the 
Af'Pk llc from (96910 £8.19 ~M.c 
o·~ardoft.~~rfOftbic 
l..ondom area. 5atd 11lc Apple lie 
lhould So down Mill furthu ,n the 
fu1urc 10 bnna us 1n line w,th 

pectrum 
heal thyself 
Anyone •--.nt1nc to dlttk the 
•'C'll-bt•GC of d'IClf Sp«tn,m ffi.l)' 

be 1n1cr«1cd 1n MK:ro DonOf, a 
du11n«KhC proaram which checb 
machine hant••rc and arcu,is 

Made by J K Ootdtn Solt•-arc ol 
~lead. Svrrcy. the routine tt 

dntpcdtoteMC'P\J, RO~t.RA\t 
Ibid pnnltt and C'Offl C6 95 

ow pnmapk compct,ton • 

Thc At1n400•c:to--. to{l19 90 
mctvdi0JBMIC, 1hc old pr~ bt1n, 
£159 90pluufurtht r l49 90fofthc: 
Oas,ccass.cnc 'ThcAtanSOO'spntt 
hM been CUI 10 {21'9 

The Nc,i,bn1n modd A ,nll Kl 
you bid £219 and 1hc Nn,,brnn 
AD•.0. • 9-dc).nby£$0fl"Offl 
l.Mkfs prn'IOUI pntt 

An .tdcd bonus tn buytnl • 

IIUaO fro• t..l) '1" the t•'O-)'tU 

paraa1tt1tolfcn 
Mr 0-Rnrdoti llrftKI that you 

anbuyOna,Spttirum.1. Vic20's. 
Commodore: 64't and A11ns at 
al""°" all 1..as._,.., bf'anchcs, bu1 
you •111 nttd 10 find ahranc:h .. ·11ha 
MK'rOpOlnt stttM>ft 1r you •'*"'1 

to11itthlftlt'06110,0\Cf {I .OlJ 

n.e Kie •ill tlJUlfrl around the 
endofJuty 

A US credit card fOt' Apple buycn 
rouldbc m1k1n1111 .. ·aytothc U K 1n 
ad1ffcren11u1SC 

Am.1rn.aicbct•«nAr,)ieCom· 
putcr Inc and CkMnl Deane 
C'mllt Corp. 1• CaJ.afomq. means 
thata~ettditfaahty(likea 
bank.en card> •1tt be offcrtd 10 
bu~n o( Apple computcn Th1111 
thou&ht to be lhc f1ncl machine· 
$ptt!f.cettd ,1card 

Toqu.al1fy. putffiasc:n mw bu) 
an Apple pcnoaal comp;tcr and 
f111.111tt at k_. S82$ .p-.front Al 
...... •90II of the lf'lll.alpurdmc 
rricc: ean be CNrlC(I by quahfied 
amomcn, 1k>n1 • •th 1ubtoeql.lt'nt 
purt'hasnofat kait SIOOuch 

M.chatl Spnn,. nuirkc11n, scr· 
,a ma~r of Ar,,lc UK saJCI 
Ifs a scmibk Mka and 11·1 a 

rcrkC'tionoftheUSma,ht Bui. I 
don't think 1ha1 th.11 t,nd of thinJ 
•illn&chonhcrc The rom~ny II abo dcse1,11"1 

Mentor. • rroaramm,na aid for 
proaramm,na ,n O~. • hteh c•n 
bt ltSCd b) bta.inncn °' nptfl · 
c!IC."ed usen Thn 't.hould be out 
•11htaamoathaftdlhc~•1ltbt 
about £8 95. ~ w, dufflor 
Ju.ban c.o.dtn 

IDPICTS-r•..,. .. -.,-.._,_ ... ,_._. ..... ._ .. 
'Wc' rcalsoloo .. 1n1a1pnn-Kf1n, 

ktiln,anda fcwothtr1h1n,s arc 1n 
lhc ptpe'hnt, but 004hu,1 .s certain _,_, .... __ ................. ........ 
"'' ............................................... \\c'vc bttn lool.insat the Idea 

PlaM arc afoot IO SCI the JWOI· 
rarm ~ 1n ma,or outkb JK 
Cios(kn Sofl•art 91 on 27 7~ 

=::...e.:....--::..-=:.:=:.:::.~.:::.: of ha,,q I l)'Pt of 0-Mn dub 
¥.'hen KNnCOnC buy, a 4'0fflputcr 
they would r«c: 1u: a card and 
automatic:all bcl"Offle a member ' 

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

.... . ...................... ..,.,,1 1111. 

50 games for your micro 

For a limited period we are offering 50 first 
class arcade games for the following micros at 
a special introductOI)' price 

• Spectrum 1&/48K ........... ...... £8.99 
• Dragon 32 ......................... £8.99 
• Orte 1 48K ......................... £8.99 
e ZX811K ........................... £4.99 
e ZX8116K ...... ...... .......... .... £5.99 

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

Other tapes are: 
• Oefender48KSpectrum ......... £2.50 
• Sam Slug 16K Spectrum .... ..... £3.00 
• Ten Games 16/48K Spectrum ... £3.00 

All prices ,re what you p1y, post ls tre11 

Please send cheques/PO's to: 

~ ANCO SOFTWARE 
25 CORSEWAll STREET, COATBRIDGE Ml51 PX 

REPRINT 
SERVICE 

If you ore interested in o particular article or 
odvertisement in Personol Computer News, 
you might like to take advantage of our special 
Reprint Service. Let our high quality reprints 
provide on ottroctive ond impressive addition 

to your portfo lio of promotional material. 

For further details and a qvotolion, give vs a 
col/today. 

Ring 

Ro bert Buggs 
on 

01-636 6890 

PERSONAL COMPUTER NEWS 
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IBM cuts show ., ..... _ 
Like a party ,.,,hout the aucst of 
honour. the IBM U~r Show at 
Wembley last 111,n:k udly mi"-Cd 
IBM 'The 1.ant st.i}cd at the top of 
11sbunw.1lk 

Not 1ha1 IBM •'OUk! ncca..sanly 
tuin rocL.cd the fflKTO 'lt'Ofld 10 IIS 

foundo1tK>ns •'1lh a rcvolu1tonary 
new product to mark the show. bul 
11 wouldttrt a,nly have drawn many 
m()f"C nh ,bttOH. many more vw· 
tors. and probably man) more 
product I.lunches had II dt1gned IO 
attend. 

As 11 "'" ' · the c-xh,btt on had the 
a1rof people 'Ahopck cnimbs from 
the nch man' s table, and new 
rdcasn - particularly for the PC 
andXT-••crc th,non the 1round 

PC"tc and Pam came up 1111th thC' 
goods in a tape-streamer back-up 
for the XT From the US manufac­
,u~r S)'Sl("n, th,s de\·~ has a 
capaaty of 20~1b. K PC.DOS2 
compat1blc, and offcn you sclcc:-
11vc bad-up or a Ml dump - a 
pnx :ns 1ha1 1akN about 20 mi­
nutes 

Tbe unit CO\IS SI ,000 10 lhc US 
When p,oductton quan111~ arc 
•~ liable: ,n the UK ,, ,., 11 protuibl) 
set you back £850 Pete and Pam 
cxpcctStoha"-c mo.-csampksbythc 
end of thts month 

MICfO FOCUJ was dtmomtn11mg 
m Pcnon al Cobol, 'Ahteh 1t P)'$ 
conforms 10 the full Ans.1 74 
sllndard To use Pc™>n.al Cobol 
you 'll need II kas1 128K of RAM 
and 11111 m doubfc-s.dcd floppln 

Cobol on a PC m1ghl look like a 
51cdtchammer 10 crack a nut. but 
Micro Focu, s«s u ll a me,1ns or 
lc:1t1n1 cx,s11ng PC users dc,"Ck>p 
source code on the= PC for end-user 
apphca11ons Altcrn a1,vcly II rould 
be another mcam of ka rnm g to 
program, and some o( 11S (cat urcs,­
for e~amptc the= symbol ic debugge r 
- lookcdJ»irt1C"Ularly 1mPfmi,-c 

Personal Cobol will be a,a, l1bk: 
off the dtchn ,n tv,·o or thr« 
mon1hs' 1,me. and11..., 1llcosc £250 

M k:ro Focu s dc~r\ 'CS a bonu s 
point for1l.!I stand. 1111 h lC'h resembled 
a 'A'llttcr SMiiy fOJ ,is staff the 
hghts needed 10 crea te th,s cffcn 
made 11 much hot!c:r than most, and 
the= atmO§phcrc: m the E..h1bnt0n 
Ce ntr e was already lropteal On 
one: Mand a fan ovc:r-hca1cd 

There: were aho unconfirmed 
rtpofl.!I 1ha1 the= parrot on 
Moha...,.k'u tand had toM rc:1ularly 
Jpnnllcd ...,.·n h cotd w.atc:r 10 lccp n 
upnghton1tspcrch 

There 'A'IS a acneral air of 1orpor 
about 1hc: hall, and rhc smell 1n 
a:r1a,n quarters (not unad1acc nt 10 

the a, hnJ parrot) wa.1 unplc1san1ly 
npe.butthcshowwcnton Tams)'S 
bokily prodauncd ·1ttc fin1 or the: 
ICa>nd gcnc rauon' d111basc S)'$· 
tcms. Kno...,kd ge-M an. With firth 
gcncrao on computers. fourt h ge n· 
craoon d;uabasc and :liCrond gcn ­
craoon d.atabascs 1hcrc 1Job\ iou51y 
room fOf' a 1h,rd gcncratlOft Jargon 
dearaoct scheme 

Kno'4kd gc·Man 1$ a rclahonal · 
Sl)'k DBMS for the: PC ...,·1th a 
bu1lt-m sprcad!ihccl system and 
sa«n management funcoom In 
dcmonstrauon II loolcd fas1 a nd 
easy lo use, bu1 perh aps 11 had 
btucr be because ror USO you 
"'-on'1 gel much hand holdmg 

On the prnmohom front SoSoft 

wtS offcr inJ TOfflOfrow' s Office 
l()f1ware 10 all bu)·ers or the= 
Tallg.rass Winchnlc:r sub-S)"Mc:m 
forthc l 8MPC,thcoffcr1ocloscal • 
1hc: end o( Au1us1 

TO I, more: modestly . has cu t lhc: 
Pfl« o( Dalaflc:x RAM c:ards by 20 
pcr ocn1-1 h1s bnngsa 64K un.i to 
OM . 

And finally ,n 1hc exc:c:uh\c: 
pm .mteks lme Ge..c: de:monstr,ucd 
,u Displa y Phone, ' the Kkal man· 
a,gc:mcnt rommun1Catt0ndcntt ' 11 
pv« you simuh a ncous ,0tee .and 
data uansmtSSton plus actt ss 10 
IBMmamfr a mc:s, Prc:stc:l,Tckrom 
Gold, and sundry 01hcr nc:1 .... ·orh; 
and ,1....-,II k,ol. pa rt ieulartynatt) on 
your des k 

IN THE HEART OF LONDON'S WEST END 
COMPUTERS ofWigmore Street 

SUMMER SALE ON NOW UNTIL 31 JVLY 

PIUNTEU -

Te xuTl -tt/ tA 
ColouGen.l e 
.......... A 
Dragon 3Z 
Co-..odo re 64 
ZX Spec:t... 48K 
Oriel 48X 
L-,u:48K 
Atarl400 
A1.a.rlto0 

We art authonsed E,so11 HJ zo 
88C Dealtr, • porublt .... 1tl'I 
11c·1· on MICfoassette 

ShulwaCP80Fnctionltraction/gn.phica.... £33%.35 
£ p!IOnFX80 •• --- £503.70 
l:peonRX8()__ ____ '33Z .3$ 

SeikOO&CP IOOA ... ·····-···- ·········-···· £Zzt. M 
Bytewn1erTypewnter/pnru.rO'whML ...... . '557 .75 

ACCESSOIUES -
-b fm 5-nmvA~ 
Printer interface for Spectrum 
51.nJO Dua recorder With counter 

DlSKDAIYES-
PremierfotBBC&Or'9Cfl 1001... . .... llH ,00 
Commodorel541 - .. ·-· · U75 .00 
At&riB!O .. ----········· ···- ·- · £299.00 
87WJGMORESTREET , LONDONWIH9FA 

~ JULY21-Jl.;LY11 , 191U 

= ..= 
[149915 £129.91 + frffflbCk.9AJM,buK: T'ulor 
U25.00 £139.95 
t.546.25 .l:499 .95 + £75frH90ftw&re 
[19900 .l:J7S.OO 
£345 00 .1:229.00 
U7SOO .1:129.95 
£188.95 .1:1:19.H + £40 frN IOftwue 
t.2:25.00 U.2 0 .00 
tlS .95 .1:149.95 + frN prog kit 
1399.95 t299 .9S + tree bulc cut. 

S..,. MIC2GOG 
• CPMDuald1U 

C'55I 1:1657.SO 
SOITWAll -

Tua.a aof'tw&N ca.rtrid_.. all laalf p..SC.! 
Ac:onwoft 90f'tw are all h.aU pric e! 

g::: ~··~,.,..~~ :...._ ... "tr!: 
=-~~ -~~~~,~~-=:. 
Aza.ri. Ad'reNure herNlioMl.111"., SAlAmancler, Audigenlc:; H--. Mao 
Sphwe and-,,-, more. 

"--:: P1ion. T..-.d, Oem1Z11. Dlaloq , Aucbo91nic; T.......--; MST, 
1:-.~AJN-. 
l:(tuQ1a1..~AcorNoll,Ption.Siman,Shud.lncll,e , Mao~ 

CIOOOlulaatcnoiU I A!lpricfl _..... YAT 

MON,SJ\T km·UO p• Telephone:01 -4860 373 
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ELIMINATE 
FAULTY 

CASSETTES 
DataClonc 1! the first com­

p.1n) m the UK established 
specifically for the duplication or 
data cassctlcs . 

All other dupli cating houses 
arc audio onc111ed - only Dau­
Clonc has a dupli cating system 
designed from scratch purely to 
handle compu ter informatio11 

l11c result? 

G reatl y impro,'C'd rcl1ab1lil) 
in dab transfer r.ltcs from 300 to 
bc)ond 2400 baud - p tC\ iOuSI) 

m1atta111ablc. 

All formats catered for. Qua11-
llt ics from 200 lo mfinity . 

Contact us now for brocl1urc. 

DataClonc - the fin;t 
specialist service for computer 
cassettes. 

DATACLONE I !AS 
EXPANDED, PRODUClNC 

AN EVEN FAS l'ER 
TURNAROUND. 'OTE 

NEW ADDRESS. 

DATACLONE 
UNIT I 

ROSU, SQUARE 
ROSLI ROAD 

AC l'ON, LONDON W 3 
TEL 01-993 2134 

TELEX: 21879 

PCN Charts 
You•,,e rollo" ed lhe micro charts- now here's lhe games lop 30 compiled 
from bo th indepe ndent and m ulli ple JtOUr«s aero~ lhe nalion . They ren ect 
what 's hap~ ning in high str eets in t he ll'IO l'l tt ks up to J uly 7 a nd , like the 
micro chart s, do not take accoun t of mail order sales. We' ll be keeping them 
up t o date, sho" ing new positions e,·ery two "·eeks , so "a tch for the chang ing 
status of your favouri te games. 

The micro charts t his week show the num ber ot machines ~ din t he 

GAMES 

GAME TITLE PUBLISHER MACHINE PRICE .. I (I) Dolhlllllc --- Spodnm 114.tS 

• Z (Jt ) .,..__ ~ Spodnm 15.91 

• J (9) ~ Q,,lculq Spednm D .tS .. • (4) Tiie 1(1111 - ~ D .N 

• • (1) - ......... Spectrum 15.5' 

• I (9) G- ...- VlrJt • •• • 1 (5) T,_,._ ........... Spodnm U.5' 
Tow..-

• 1 (17)- --- Spednm U .tS 

• • (6) i.-c- ....... Sp,clnm 15.tS 
s.ba • •• (24) Frnzy Q,old<III .. Spodnm 14.tS 

• II - All- ......... Spodnm 15.91 

• U (16) Cruy "- 1-..,.« VlrJt ••• • IJ - Klk ..... M..._.. BIC U.tS 
• l4 (4) Fllpl--Spednm 15.tS 
• II (7) MlMr- 111sn .. Atari m .tS 
• 11 (13)-- -- IIC U .tS 
• 17 ( II) l'ulc .... rte Vlr Jt 11.N 
• 11- -- Q,oNI Spectr.. ••• • tt (ZI )- ........ Spednm ••• 
• B ( lt)- - Atari 129.M •n- Y,-pk Q,ddllln Spednm 16.tS 
• zz (9) Aa.d<., ... ~ CIMM a .91 

M-~ 
• ZI (27) ,._.., ._. Artie Spodnm 16.tS . ·-E-

- si.,ller,I 
Spodnm • • 91 

• ZI- X- 1 UK Ori< 15.5' ··-3DC-.1- Artie s,.cen. 15.5' 
• J7 (15) _._.._PSS Spodnm 14.tS ··-PSST i-. s,.cen. 15.51 •• m - TnM n" US.tS ··-........ 30 -- Spodnm 15.51 

PCN JULY 21JULY 27. 19'J 



PCN Charts 
two-"'·u k period endin g two wttks btfore publi cation date (July 21), so they 
te.11 the slor y in the high street bttwttn J une 23 lo Jul y 7. 

Neilher mall orde r nor deposit -only or ders are includ ed and the prices 
quoted are ror lhe no-frills models and Include VAT. Inform atio n for the 
top- selling mic ros is culled fr om retailer s and dealers th ro ughout the cou.ntr y 
and , like the ga mes, will bt upd ated en ry aUemate week. Watc h the a rr ows 
to see how they're doing. 

PCN Char ts are co mpiled by MRIB (Comput ers), London , (01) 408 0250. 

HARDWARE 
Top Twenty up to £1,000 

J 
MOD£L PRICE DISTRIBUTOR 
... I (I) Spednun "' (SI) 
... 2 (l) ~32 1175 (DR) 
• J (5) BBCB U99 (AC) 
" 4 (3) Vk:Je 1150 (CO) 
• I (6) Atal'IIOO £.JN (ATI 
" • (4) ZX8 1 t4e (SI) 
• 1 (8) Orie "' (OR) 
" • (7) Atari- 1150 (AT) 
•• (13) CBMW 1350 (CO) 
• II (II) Tl99 /4A 1150 (TI) 
• 11 (12) Colour Gtnlo 11'8 (LO) 
• 12 (') N<wbnlioA 1228 (GR) 
" IJ (II) L:,,,,48 1225 (CA) 
• 14 (16) SurpMZIOA 1549 (SH) 
... 11 (15) Applt ll t 1969 (AP) 
• 11 ( 17) SonlM5 1190 (SO) 
" 17 (14) ~ HXZO 1472 (EP) 
• 11 (lt) Tlllldy Colour IZAO (TA) 
• 11 (-) SurpPCl500 1169 (SH) 
"a ( II ) -J - (LL ) 

Top Ten over £1,000 
... l (I) Slrlu I 12,754 (ACT) ... 2 (2) IBMPC 12 • .ltZ (IBM) 

• J (6) OllffltlMlt 12,754 (OL) 

" 4 (J) Applt3 12,780 (AP) 

• I (7) O..:Raloo- 12,714 (DEC) 

" • (4) ~· 11.511 (OS) 

• 1 <') HPl6o 11,541 (HP) 

• . (-) ~ QXII 11,700 (EP) 
" t (l l ~ 12,151 (IDS ) 
• 11 (-) c.-.- 11, 195 (COi 

PCN J ULY 21·JULYr7,l'il8J 

Find out why on: 
01-6744572 

Mr.Chip 
..,O~ I\\ \IH 

JACKPOT 
This is it, the ultimate Fruit Machine 
Program. for ttle VIC. You will be truly 
amazed by the Griphics, Colours and nine 
different tunes and sound effects of this 
remarkable Pro0ram. With nudge, hokl and 
respin, can you win ttle JACKPOT 1= 
Machine code. 

£5.50 
Send cheques & PO. 
catalogue available. 

Mr Chip 
0.ptPCN, 

1 Nevlfl• Pl•c• 
Llandudno , 

Gwy-.. LL30 3BL 

Tel : 0492 49747 

DEALER ENQUIRIES WELCOME 

b ~ FOR ANY -.i,'-A'-"'~ SPECTnUM 

!!off. 
E5·50 SIMPLYTHEBEST 
If you're k>ok,ng for tht successor to 
"Arcadia". look no furthtr than 
BLACK HOLE fPCWf 
The expk)ston effects are some 
of the ~t wre have Sttn (Sine Userl 
The Baack H<* IS a t«tncobxrd 
confect,on °' spKtal ~tcts ~y 
demand,ng. magn,f«nl grapn,c, !Soltl 
1'Hl I V.CK HOU encl VIOUNT UHIVlflJU: ,,. 
1¥eilltlll "°"' OUHT IM:flJOIOl"1WAM.. 11t TMl 
l'tlOMENAOl, CHO.ff NHAlll. OlOS .. CS 50 eec:t, 

II 



one cassette reaches 
thousands of enthusiasts. 

Microncl 800 is a powerful new service that 
opens up a whole new world of opportu n it ies for 
microcomputer users. 

When this huge database was launched just a few 
month s ago.. it attracted thousand s of enqui ries from 
home compu ter enthusiasts who could sec the huge 
new vistas when you link microcomputers with 
Micronct 800 ... an 'Aladdin's Cave' of hundreds of 
games programs which can be downloaded to 
individual machines ... hundreds of thousand s of page s 
of news, reviews, product data and prices from the 
computer world and from Prestel ... and an electronic 
mail-box for exchanging messages and ideas with other 
users right across the country. 

All this for around a modest 15p a day. Subsaibcrs 
arc linked by telephone through a modem, making it 
the fastest and most direct means of selling your 
software downline to the BBC Micro. 

12 

Ma.kc a name for yourself in software. 
Send your disk or casscnc, together with the coupon to 
M.iaon ct 800 at the addre s s below .* ~ will val idate 
the program, and let you know what Y.2!! stand to gain 
from Micronet 800. mmet ~~~~s: ..... 

OrtonCt:nttt aoc r., .. bo,ough PE2 <:A/IN 

r.----------------, 
I ~~;~.. I 
I D t I 
I NameoCP!opm I 
I lype of Prognom Type of M;ao ---- I 
I D:!~.~t;.t:b:ncd~ I ~----------------~ """-fft - C.HCl11t1•- b -'n-• • M-,l""""'MM P ...... . ~ 
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= carry a LOAD on your sh:;; r; , ~~·~~:~: ~ ~o"u::;: n PCN's letters page . • , 
Share your 1houghts in the No more than singing songs difficult to cont rol • , , 60 per 
U K's liveliest micro week ly t hat others wntc; cent value for money.• 
lc1tcl"$columns, Fun ny. feisty But then 1osell for profit. a t Oh oh. now what? Other package it, adven ise 11. and 
or fanciful. your lcnc r coo Id any 11mc. ratings "'ere also lov.cr and the support it. If the manufacturer 
win you f 10 if it's of sta r i.:tatus. Is just plain theft, deserving of h1ghcM was use of machine and the author don't get a 
WRfTETO:R andomAcccss. t he fight. wh1chscorcdlowcs11n1heo1hcr reasonable return on their in-
Ptrso nalComputtrN~.,,.-s. magat.mc. ,·cstmcnt what 1ncen11,·c do 
VNU. E\clyn I lousc.62 Forget not thoug h , those If rc,·icws a rc "'rittcn to help Chcyha,.·c tocilhc r do11 again or 
Oxfor d Strttt.LondonWJA leav ingschool .,.,·1th people p.ck sortwa re (PCN tosupportthep roduct t heyj ust 
21-IG. schemes /.uuc I I) please make them a created? 

Ode to the 
curious minds 
I've taken PCN sulCt first I 

saw 
It shining hke a star upon the 

shelf; 
And now my grovelh ng's 

done. I can once more 
Let out the weird ideas I hold 

myself. 

I hear 1he scream ing software 
how.esshre1k. 

And struggle to pre1,·ent 1he 
onward surge 

Of curious types v.ho merely 
want 10 PEE K. 

And prefe r. instead of LOAD. 
to enter ME RGE. 

And the re it is for all who wish 
to see: 

Add resses. USe R calls and 
more beside; 

So those with disassemb lers. 
just hke me. 

Can wander lhrough lhecodc 
they seek co hide. 

PCN £10 Star Letter 

And are lhesc not the \.cry 
firms tha t shout 

How badly they need 
progra mmers and ideas? 

Why hide good code thal 
really they should Oout 

To stimula1e, set stan dards 
and raise cheers 

Or can it be the code docs not 
compare 

To prices charg~ for glossy 
wrapped cassettes? 

And can those balance.book 
minds be really fair 

To those of us who can't afford 
such bets? 

So 10 make a copy cannot be a 
crime. 

PCN I\J LYll·JULY:1.1983 

For jobs that don'1 exist : theirs httle lesscon rus,ng! I can only warn Mr Mart in 
is the role Alan Mahan and Olhers like him or "'hat is 

In which ourru1ure lies. For Shannon, Co Clart likely to happen to casseue 
all our dreams Jrtland based sortware if they don' t 

G h'e 1hem a Spectrum. Wt urtamly do rtm•w '"'w slop stealing ii. My warning is 
courtesy of lhe do le. prod11cu 10 ltt you know 11·hat lhis: remembe r how much cas­

Form the real world. a video 
invader shot. 

Is an aggression eased and an 
inte llect inspi red. 

In the d1g1tal world to come. as 
a melting pot 

Of uncenain ty and fear to be 
desired? 

So k t the games be pla)ed, lei 
ke)"boards sound. 

Le t 1he new technology be 
nfe. 

For every time a curious mmd 
is found. 

A fulure II assured, and so is 
life,. 

I am a radio amateur call sign 
GW6J J N and wonde r if olhe r 
amateurs .,.,.ho are also Spec­
lrum users 'A'OUld hke to con· 
lact me 10 further compu ung 
in our hobby. My address 1s m 
the Rad io Amateur Callbook 
unde r my call s,gn. 
Ray Btrry 
Dyfed, S Waln 

Ttmptrs rist as proplt take 
Opposing s,dts III this ,ltbOit 
But for )'OUr ,ut and cartful 

rhyme 
You takt the RA priu this 

1ime!-Ed 

Wt thought of thtm afttr a sette based softwa re was avail· 
1ho,011gh te,1111g. 8111 as ofttn able for t he Commodore Pet 
said in thtst colim,,u, opinions when 11 was first released? 
l'ary. Bw lo\'f' slid to ou11 . Reme mber how hard 11 wH to 
Ed. find cassene based software 

for the Pet two )'tars later? 

Theft by any 
other name 
I take extreme exception 101he 
leu cr by Lyndon Martin (PCN, 
issue 14). 

Mr ~1artm's Jeuer seems 10 
\'01ce an all too common atti­
tude 10 .. ard software theft. that 
is1fsOK1os 1ealsomeonee lse's 
product if 11 ,s be)"Ond one's 
means or 1( one feels the 
product 1so,cr pnccd. 

No matter how )'OU Justify II 

lhefl is thef t . and steahng 
sof tware is no ex~ pcion. 

I agree 1he \·ast ma1onty of 
thef t is cause d by t he manufac­
turers themscl,es though not 
for !he reasons Mr Martin might 
suspect. In my mind the prob-­
lem is caused by suppl)"mg the 
software on an eas1 I yduphca1cd 
med ia. 

It is our compan) pohcy not 
1od1stnbu te a ny of our soft.,., are 
on anything 01her t han ROM 
cartr idge . Th is obviously in· 
creases 1he price oft he product 

If a manufac tur er finds his 
sales dropping due 10 plagiar· 
ization he .,.,,II simply s1op 
making casseue based sofl· 
ware. 

Last, but by no mea ns lcasl, I 
feel it 1s )'our duty asa magazine 
to convince )·our readers that 
theft of software. no mauer 
how t'<penSl\'e, IS not o nly 
illegal bu1 is also going to 
destroy the \'ery marke t they 
wish to sec flourish. 
William C Dickinson 
Dutttor, Windrush Micro 
Systtms Lid. Norfolk 

Do you have an 
opinion? 
Am I alone in liking the 
Dragon!M1crosof 1 lme editor? I 
have rc:ad no end of gro uses 
abou t 11 in 1he micro press and I 
wonde r 1f these complainers 
ha\·e given enough time to 
learning to use it. 

-- ----- -- subs1ant1ally.part1cularlyv.hen 

J Skidmore (PCN June JO) 
writes or the MX" command 
being a useless one. I find 1his 
one of the more useful co m­
mands. 11 extends the line be ing 
edited by movmg lhe cursor to 
1he end of the line and going 
mlo insert mode. From this 
pos111on 11 is easy 10 either 
dele1e characters on the end of 
the line or simply key in addi· 
tions 10 the hne. 

Help! Reviews 
only confuse 
Nearlye\·erycomputmgwcekly 
these days conta ins pages of 
soflware reviews. I usually en· 
joy these reviews. but one 
instance m last .,.,.eek's maga· 
rines.,.,ould baffle any beginner 
to the mtcro games. 

I lorace and the Spiders was 
the game. I opened my maga· 
zines to lhe softwa re reviews. 
One magazine s.:ud ·excellent. 
'A'CII laid out keys . . . 100 per 
cent value for money'. G reat. 
I'll rush down to the shops and 
get it once l \·e finished PCN. 

But I found Horace in PCN. 
too. 'A,..,.kward key 13yout. 

16K programs arc im·ol\·ed. 
Since 1,ery few peop le ha\·e 
Eprom programmers and blank 
ROM canndges handy 1h1s 
pretty .,.,ell ensures t hat our 
soft.,.,arc will not be easily 
ri pped orf. 

We also orfer bona fidt 
compule r dubs the same dis­
count we offer dealers for bulk 
purc hases. 

I'm sure Mr Manin. and 
others hke him ..... ould not ha\e 
the same at1i1ude towards steal· 
mg sof tware 1f lhey were the 
au1hors and receiving royalties 
on sales. I also suspect 1hat Mr 
Maron has noidcaofhowcos1ly 
it is to de\elop a soft .,.,are 
product, tho roughly debug it. 
documenl 11. manufacture 11, 

Other grouses I \-e read are of 
simi larly misunderstood func­
tions. Apart from 1hc lack of a 
repeat key,.,., h1ch can alwa)"Sbe 
programmed m 1( really 
wan1ed. I find lhe editor qui te 
rnendly and easy lo use. 

An)'oneelscout the re agree? 
Sttph~n Bt/1 
London W5 

DotheA)e'shai,-eil'!-Ed 

" 



Lost in a maze of bits and bytes. trapped in a fore st of errors. or bugged by Basic? 
Whateve r your prob lem. access our HELP function ... bette r known as Max Phillips. 

Wrtt, to: Max Phillips. Rou1inc 
Inquiries. Pusonal Compult r 
Nt tt.'S, VNU, E,·clyn House, 
62 O xford Stree l . London 
W IA2 HG. 

A little 
ZXLogo 

gl hnt ttttnlly boug ht a 
Slnclalr Spet1rum and am 

ha na grHI fun wllh It . 1•,·e 
played lots ot gamH and hnt 
starctd 10 learn lo program. 

J', ·t u~ ORAW , PLOT and 
OR C LE bul I find ll 's quil t 
diffkull lo buUd up the lhapes I 
want. r, e htard that the Ian· 
gu.geLoeo makesgnp hk:sa ktt 
easitt with commands such as 
Forward, Ldl, Right and .soon. 
Can I Id Logo lo run on lht 
Spttt nun ? 
Martin Cleave, 
Ipswich, Suffolk 

A You can get tiny subsets of 
Logo for the Spectrum -

!here isn't room for a full 
version of the language. Many 
of 1hc so-called Logos you'll 
come across arc also sold to 
work with real turtle s ..• pul· 
t ing up the cost a bit . But you 
don't need Logo for the sort of 
graphics you're talking about. 

Logou.scst urt lcgrap hics. It's 
jus t a t iny part of a serious and 
powerful language allhough 
many people get the two horr · 
ibly confused . You don' t need 
o ne for the othe r . h 'scasyto.sct 
up mock turtle graphics in 

Speccrum Bask for examp le. 
The routines listed below give 
you the basics of a turt le 
graphics system . 

The hero is the turt le ..• an 
imaginary beast that sits at 1hc 
last spo t you plotted 10 and is 
facing a direction from Oto 360 
deg rees. All you need for turtle 
graphics is to be able to tum the 
1ut1lc so many degrees and to 
walk 11 forward so many pixels. 
PEN colour ( INK on the Spcc­
trum)and the ability lo re.set 1hc 
display (CLS) arc also handy. 

The first sub routine is the 
tum command. Just set x equal 
1othcnumbe r ofdegrccs1oturn 
and GO SUB 1020. For exam­
ple. LETx •90 tum s r ight, LET 
x•l80 turns a round and LET 
x •-90 (or 270) turns left . To 
force the turtle to a pa rticular 
dircccion jus t LET x. equal the 
directio n from Oto 360. 

To walk so many pixels. ju st 
se t x and GO SU B 15!0. You 
cou ld add a few checks in here 
10 avoid walking off the screen. 
Finally, GOSUB 2010 resets 
the t unic, clearing the screen. 
sticking it in the middle facing 0. 

The best bit of these 
'routines' is tha t you ca n mix 
them with the ordinary PLOT 
comm ands. Use PLOT 10 fly 
the turtle 10 anywhe re on the 
screen for exa mple - you've 
got tu n ic grap hics mixed wi1h 
the Buie . 

To let you try the turt le out. 
I've tack ed a litt le 'f ronl end' 
on to the front of the routines. 
Th is accepts commands like 
'1'90' and 'FIO' lo tum and 

1eo REH Turtlt de•o 
1.10 GO SUB il0.1D 
l.~e PRrNT AT ~e, e ; .. Turtl .. a t ··; 

PEEK 2"3977; •• >"";.P EEK ~-;311373.;- f• c.1 
nq '".; t .;.. .. 

1:,e PRINT ··co•• •n d£- R ,.rn,Tn,F n 
p g ·· 

148 :IN PUT as 
.145 rpr • • >:s:'"a'" ANO il $ (:o::'" %" THE,.., 
LET •S(1) ~CHR. (CODe aa-~2 ) 
1 se r F L EN a.> 1 THEN LET :< ::itf..lAL 

ca s ta TO J J: L ET •• ·• •(1 J 
160 YF a $ a"'P'" THEN COPY 
1 7 8 :I,.. a a •'"R .. THe'N GO S.L IB 20.10 
3.8e .l' P' •• ••• r ·· THEN INK x 
1g0 rtt a · -·· T·· THEN GO SUB 10.-0 
aee I ,.. ··-··p·· THEN 0.0 S.LIB l. ":510 
a l.e I,.. • · -··g·· THEN C L '3 • 5Tl:'P 
&.i 0 GO TO 1QtiJ 

1eee R EM T ur n x 
1eae L ET t • t +x 
.1938 I r t< B T~N LI!T t K ~50•t 
1e•e :i r t>"360 THEN LET t:t-~SQ 
1es e RETURN · 
1see R EH For~•rd x 
.1151 0 O RAU S Z H ct..-rd)'if)C',C.OS. tt .. •r o 
'•x 1 !5ae R e-TURN 
aeee REH R .. a.e-t 
2e 1e PAPER 7. CLS INK 7. PLOT 
12B.~G ; INK O 
ae .15 L~ rd : .lSO ~P X 
29.!' 9 LET t aO 
ae:,e RETURN 

s,.ct,wmT .. -NI A .. ZXt..p 

mo,·e the turtle. If s v.orth a 
quick pla y ... A!'·1:~,~~~:1~.~;.;_it~$~~:~ 

--------- graphics give you more than 

Cheaply 
into print 
ft I a m looking for a good 
!i( cMap print er for my 48K 
Sptttrum. ln PCN inut /4 I 
notktd that Btikaire WIH offer. 
Ina a M W !Mkolumn dot matrix 
pri nter drl n fOf' t41 . 75. Coukt 
you te:11 mt: Baskare's IKklress 
and if pos..slbk. ~ndon ot htt 
low prittd printers '? 
CNorma11. 
Luds. Wt11 Yorks 

! 
Basic.arc is at 12 Rick ett 
Street. London SW6 I RU . 

t you sho uld hold your 
horses for a moment. The 
device refe rred 10 is called 
'Pcricon c' and is an interface 
for a printer . not a printer it.self. 

If s also part of Basicar c·s 
'Org anic mlCTo' syste m. Thi s is 
a system of plug in modules 1ha1 
lets your system get bigger and 
bigge r. But )'Ou do need to buy 
lhc 'Persona' base module be· 
fore you can buy any of t he 
others. If you want to get into a 
big expansion S)"Stcm. you 
could lry this. bu t if all you're 
after is an interface the n look 
elsewhere. 

Probably the cheapest pre· 
sc nt ablc printing will come 
from an RS232 interface (for 
example Cobra Technology's 
Ouan1um Jump interface) cou­
pled 10 a Se ikosha dot ma1rix 
printer . If you can afford ii, 
you'll get a better performance 
from machines like lhc Epson 
RX80andCflCP80 . These use 
Ccn lromcs interfaces ... al.so 
easily available from firms suc h 
as Kcmpston Microe lcctromcs 
and Milde rbay. 

Animation 
on the BBC 

Q 1 'm • ·riUng a program for 
my BBC ModdBth at nttd s 

the dfcd of sprit e gra ph ics( lha l 
b, OM objttl movln1 IMhlnd 
anot her ). l' n s« n th is dont in 
50ffl f commerda l program s 
••. how b II ach~ve d? 

Also, how ta n I gd dlfrertnl 
C'hanctttS mol·ln& slmul­
t•MOU§ly'? I know that for 
game like s~ Invaders Ille 
<"h1rac 1ers ca n Ix pfaced In I 
k>ng nrt nc and mond all 11 ..... 
Richard Sh~plry, 
Godalming, Surrty 

jus t "priorities· (that's objects 
pasing behind each othe r ). 
They al.so allow many complex 
shape$ to be moved effortless ly 
round the scr~n. The BBC has 
no such hardware and it's up to 
you to program it yourself. 

If you arc trying 10 get a 
forcgroundlba ckg roUnd effect, 
t here arc a couple of tips tha t 
will help. Youcancrudclyforce 
blocks of cokmr into the fore­
ground by simply rcp lott ing 
them every time you upda te the 
screen. Use the triangle fill 
(P LOT SS) u it needs to be 
quick. 

A much neater trick ii 10 use 
exclusive-or plotti ng. Link the 
1e;c1 and grap htCS charac ters 
togethe r wilh VDU S then set 
the text colo ur with GCOLJ. If 
you use X-OR to plol and 
unpl ot objecu as they move. 
they will slide across the top of a 
background leaving it undi.S· 
turbcd . 

Depending on what you're 
afler, )'OU may find the orhcr 
'logical ploningcolours· will be 
useful . 

Moving lots of things a1 once 
presc nls similar problems. The 
bread and butter technique is to 
base progr ams on a loop. On 
each pass through the loop. 
everything gets upda ted and 
moved. 

This suggests that objects 
arc stored in a table, giving 
their co-ordi nates, direction 
and speed. The loop c-Jn ju st 
upda te eac h objcet m turn. 

Again your problem w,11 be 
speed. Use user-defined 
characters . . . they're much 
faster than PLOTling. Try and 
minim ise the numbe r of differ· 
cntobjccts. 

Strings of space m,,adcrs 
(much like sausages) is 1hc good 
example )OU already know . 
And now you know why games 
like Surround, Bomber and 
Pacman arc popularwilh begin· 
ncrs! 

With a machi ne like the 
BBC . good graphics arc 1hc 
produce of ha rd work and 
programm ing experience. 
Eventually. you'll need to write 
in assembly language but you 
can get a lot of pra ct ice from 
Basic . 

And keep watching commc r · 
cia l tapes .. • you buy them fo r 
the skill tha t 's gone into produc· 
ing them; they can provid e 
wonderful ideas. 

PCS JULY 21·JULY27.198J 
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Ins and outs Many people have come 

of the Newbrain ;;:/~~:~a~=~c~:~1
~: 

Q PCN I\Uc:rowatH In Issue 
. 18 ckKribcd • way o( 

nnc11na out the add ~ of IM 
Newbra.ln's gra phk:I scrttn . 
But • ·h•t do you do for the 
normal tu t K rttn ! I'm bogtd 
down In • ·ordp roasso r • nd 
spre • dshttt pr ogra m1 until I 
can cet •t tht scrttn. 

The handbook hln u that 
thett might be a w•y round lhhl 
using conlrol c:odH 20 and 21 
(Control T a nd Control U). 
Thc:sc: att supposed to ttturn 
the cursor charK tcr and po!'il· 
non but I hu·c n ' t mad e them do 
anythin g. 

I'd aJso II.kc a qu k k • ·ay to 
release the cas.wlle motor .to I 
c:H tt • Ind and posllk>n the 
am,: ue durlnc a run . At the: 
mofflfflt . I usually prcw STOP. 
.nl er VERIFY and then rtSUrt 
the tape:. 

Finall y, l', -e • couple of 
prlntc:r problem s. Ca n ,-ou .wnd 
lina longer than 80 c:har llldcrs 
to the prlnt t r ! A carria ge re ­
turn su ms 10 bt scnl a utomatl · 
cally afttr go c:harKtcrs bul my 
prlnltt can hand le 96 and 132 
columns ~r line . I alsonnd I hat 
the print er port produc:a dou · 
blf' spattd lion . Wha l Is lhc 
uplan a llon? 
A DTtmpft, 
Richmond, Surrey 

A::~~ 1
~e:o~)' 

11'1!!1!~~ 
and such gubbms on the New­
bra1n. They may work now but 
perhaps not on expanded 
machines. Besides. you\·c got 
that copiously equ ipped opc r · 
ati ng system and screen editor 
for most of you r needs . 

You're right that it's Contro l 
T and U that )OU need . These 
do things in a strange but not 
unworkable way. If you send a 
Con t rol T to the scrtt n , 1he 
code for the character under the 
cursor appears 1n the input 
stream! So. if )·ou' re "orkmg 
with the default screen and 
keyboa rd streams. )'OU can read 
the characte r under 1he cursor 
with PUT20:GETc. 

A s.imilar ly curious th ing 
happens for the posi lion of the 
cursor. P l!T 21: GET x.y will 
read its CO-Ordinates into the 
variab lesx and y. Cou pled with 
PUT 22.x,y to place: 1he cursor 
at a certain point on the screen , 
you should be able to do 
e,·crything you want. 

I ha, ·cn·1 found a nca1 way to 
switch 1he casseue motor on 
and off during a run. STO P and 
VERIFY is one way . Or pull 
the remo 1c jack . . . 

PCN JULY21,JULVV , 198J 

up wi th a fix in PCN M,ero,. 
waw.s Wuc 11. As for double 
spaced lines on t he pn n1er, it 
sounds hkc a problem with 
hnc-fccds. 

Many compu ter, don' t 
bo1hcr wilh the trad1t1onal car· 
riagc return- line feed (CRL F) 
scq ucnce for end ing lines. In· 
stead, they send JUSI I CR. So 
many printers get smar1 and do 
their ow n LF " hcnc, er they get 
a CR . In the Ncwbrain'sc.asc. it 
sends out a CR (the printer 
throws in an LF) followed by a 
LF. H ence two line feeds. 

So the first thi ng to do is join 
the HAL F society. That's 'Hu· 
mans Against U nc-Fceds'. 
Next. have a look ,n your 
printer manua l to sec if )OU can 
tum off the ·automatic hnc­
fccd on carriage return' fea­
ture. Usually, this ,s a DI P 
switch in some inaa:css1blc pa rt 
of the pnnte r's insides. 

If this fails, play dirty. Send 
the pri nter the appropriate 
contro l codes to halve its lme 
spacing. 1t'sad1r 1yandtempor· 
ary tnd:: but 11 saves getting the 
screwdriver out if you' re in a 
hurry. 

One too many 
for the Atari 

Q l owna48KAt • riand hn e 
t.ncoun tc.red a problem at 

lhe end of• ,·c:r, Iona procram . 
Wht.n I t.ry 10 c:1cnne a 1291.h 
v• ri•blc , I get •Too many ,-art· 
a bles' ttTor . 

I could go back and place 
.t0mc orthc varla bla ln an a rra y 
bul thb • ·oukl ~ nry time 
oonsumlna , Is there a n easy way 
lo .tOln th is probl em? 
~r~k McLaughlin. 
Dundu, Scolfand 

A ~~;:~ableCni!~: :~!~ 
A tari Baste is hm itcd to a ,·cry 
generous 128 vanables. 

But .,.hyonca rthdoyou need 
so many? Many Basics limit you 
to 26 variables and 11 docsn ' t 
remic t people . You shoul d try 
and min imise the numbe r you 
use. Variables arc reusable. 

Pro\ldcd you're careful ab­
out • re·usmg variables thal 
appea r in loops and sub­
rou1mc.s, )OU should find hfe 
much cas1u. 

If you do have pi.lcsof related 
information (such as prices, 
CO-Ordina tes. names and so on) 
1hen use ar rays. You'll find they 
make the programming much 
easie r as ""ell as shorte r 

WJJ:tilfillW 
8E UP-T0-1JATE WITH Alq 
THE VITAL NEWS !!!/JrRY. 

MICROCOMPUTER IIYW~ I • 

In our fad-moving businHS the right 
pi«e of,,...,, con tnt.n p,Jf you oh«ld 
of your cornp.tition .. . aim your pion, 
.. . ewn the w,y moNgy of your 
businHS .•• but only if it reodiet you in 
time. 

The lnfomotiag roup of pub liootlOl'II t, 
kiunchln;a new weekl y news lette r toooter 
,peci f icolly for peop le In rhe mkroc.om pute r ind ustry. 
PubU1hed every Monda y, the ln fomot ia Mkto 
6ulle1in will be pocked with lnformo,ion abou t who! 
i1 happe n in; on the micro front- both hordwo r• ond 
software . Produced by the 1ame pubfit her o, 
Personal Computef World ond Micro0ec:11ion, the 
m icto news lener willoor ry up-10-dofe Information on 
w ho, 11 hoppe nln; In The USond Jopon, os well o, 
newt from the UK. 

We'll be,o lkin; obov t new prodvctscom in; 
along from the Ja panese and Amedcon 
monufocturertond apon in; those who wo nt 
repres.entot ion In the UK ond Europe. And we 'll be 
r-i:x,n ln; on 1hoM c.ompon1es abroad wh ich won I to 
mo rke1 Briti,h 1y1tem1 and toftwore 

n-.. lnformotion w ill be a imed at peop le In the 
bu11ness - IOftwore hou ses , dea le rs a nd 
monufoct urer1- rctMr than hobby i, 11 ond u .. t1. It 
w lll t~ fore be euen tiol reodln; for those who 
wo nt to ,to y up-to-dol e wi th event s a nd pick up the 
be1tdeo lsf lt1!. 

Annua l ,ubscrl pt ion to the Mlcto 8ul1et ln 11 
£85 ,o nd w ill lncludeon outomotk subtct ipt ion to 
lnfomotla mogcu ine. 

So .. nd off naw for th it wN k'1 FREE iHUII of the 
Mkto Sulletln and for deto i1, on how to ,ubtct lbe . ~-------~ .. ;.---~ I , •. ,,1omo,a-.1u1i,,., o.,~t'°O I 
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Scaled a new PEEK in microco mpuling? If printed your tip will ea rn you a fiver . 

If you ' , c got somd hlnc to crow 
about •.• a bit ormagk th8t ' II 
mak e the ,rn rkt a bdt cr pla« 
ror mk:ro users , then Rnd it to 
PCN Mkrow u t5--0Ur r tau lar 
rndcrs ' hints a nd tips page. 
We' ll pay ,-ou £5 if ~·c print it . 
We' ll pa)') OUt un mon lfyour 
l i ll lt gem gets our ,otc as 
mk ro"·an oftM month . Think 
on .. . and "rile to ~Ucro­
,nn!li , PCN. 62 Oxford Scrttt , 
London WIA 2HC . 

LynxDIY 
messages 
Lynx ownencan produce their 
own set of error messages by 
usmg the monitor. First 
DPO KE &629A.4<Xn>. This 
changes a poin1er 10 the error 
mess.ages from their RO M loca­
hon 10 a RAM loca11on. From 
the monitor. 1ype T 9C40 (no 
RET URN)follo\,\edb) up1026 
mess.ages each term inated by a 
full stop. The first message \\ill 
correspond to error I (out of 
memory) ... see Appendix Im 
the man ual. 

The messages should be 
~paratcd by an ASC II 0. So 
after pressing R ET URN to 
enler your mess.ages. ente r 
M 9C40. 

Now seep throug h each 
address. pressmg RETURN 1f 
the Lynx pro mpls with any he"< 
nu mber but 2E or enter ing O 
R ETURN 1fyou get a 2E. This 
process will change all the full 
stops into ASC II Os. When 
)OU\·c been lhroug h all you r 
error mess.ages. ente r J to try 
out your ·special' Baste. 

You might also try PO KE 
25145,0 and I. POKE mg 1h1s 
k>ca11onw1thOt umsofflhe sh1f1 
lock. a value of I will 
1urn 11 on . Finally. PO KE 
25266.4<Xn> makes programs 
unhstable. Use PO KE 
25266,588 19 10 get back to 
nor mal. 
S,mon Brookts, 
Ab irigdori, Oxori 

Beeb keyboard 
bypassed 
Any BBC users still lumbered 
w1tht hes ub-~cO. I MO S may 
be Jealous of the •FX 138 call 
available from MOS 1.0 on­
wards. Th is puts characters 
straigh l mlo lhc keyboa rd buf· 
fer. This Proced ure will allow 
)'OU 1odo th1sw 1th MOSO.I. 

The keyboa rd buffer is bc­
t\o\een locatio ns &J E O and 
&JE F. The pr~nt positio n 1n 
the buffer is pointed 10 by 
locauon &234 with &23C pomt­
ing 10 the last character en­
tered. The difference between 
these t\o\O a re characters st ill to 
be process,ed. Th is procedure 
incre ments the second pointe r 
and sto red characters in the 
buffe r 10 1m1tatc •fX 138. 

To use ttlc Proced ure. ente r 
PROCst nng(~ lf ey Look~) or 
to enter single characters use 
PR0Ccharacter(J3) . As an ex­
ample. suppose an INPUT 
wants an answer of YES or NO 
and NO 1s the expected ans\,\e r , 
you cou Id use 
100 PROC.tnag("NO") 
I JO INPUT ~are you sure 
(Y E SINO)":AS 

You may also find it usefu l to 
clear 1he buffer by using 
?&2JC • ?&234. 
Bob Thompjo11, 
Rtigalt, Surrty 

Wildcat sound 
It can get tcd10us PO KEing 
random nu mbers into memory 
to produce white noise on the 
Lynx. Users may be glad to 
know that SOUND from loca-
11on 1836 provides suitable 
\o\h1te noise . . . JUSI t ry 
SOUND 1836.90. Great for 
explosions and so on . 
A11drtw Poori. 
Ntv,,ork, Nouingho,nshirt 

Line copy 
on the Orie 
If you are ed1t1ng Imes on )Our 
OnC.)'OU may find th1sa usefu l 
dodge. Cal\ the line for ed1tmg 
w11h ED IT lme numbu. Then 

1000 DEFPROC a tring ( a t, ) 

10 10 LOCAL x ,c , fl • 9:flag • FALSE 
10 20 FOR x• 1 TO LEN at, 

10 :SO c • ASC MIDt<•t-,x > 
10 40 DEFPROC c h • r a ct • r <c> :LOCAL f1 a g:fl a 

9 • T RUE:? <&300 + ?& 2::SC > •c : ? &2 3 C•?& 23C +l: IF' 
? &2 3C,&- EO THEN ? &2 :SC• ~EO: IF flag THEN 

ENDPROC: NEXT: ENDPROC 

~ JlJLY21·JliLY ?1. 198.l 

ente r Con t rot-0 (hold do\o\-n 
CT R L and press 0). Now. 
when )'OU use CTRL-A to copy 
in the line. )·ou'II get a copy of 
where )Ou' rc up to o n the hnc 
below . This can help1osonou1 
a ny confusion a bout what has 
been cop ied into the ED IT 
buffer. 

Re me mbe r 10 turn off the 
double pn nting after ed1tmg 
with another CTRL D. 
H SLtm, 
Moss Sidt. Manchtjftr 

Musical keys 
on a Tandy 
llussho n routmefonhcTandy 
Colo r Computer produces 
d1fferen 1 no1ccach t1mea key is 
presse d . 

10 CL EA R 200.16370 
20 RE M LOAD MAC lll NE 

CODE 
30 FO R X • l TO ll : READ 

AS 
40 PO KE l6370+X.VAL 

("&ll"+AS),NEXT 
SO RE M SOFTWA RE IN­
T E RR UPT VECTOR 
60 POKE256.&ll7E 
70 POK E 257.&ll3 F 
80 PO KE 258.&l lF3 
90 R EM KE YBOA RD IN· 
TE RR UPT VE CT O R 
100 PO KE362.& ll ll 
l 10 PO KE363.&ll3 F 
llO POKE 364.& 1139 
llO DATA 8B.90.97 k.8C.CC. 

OO.Ol .BD.A9.S l .38 

Once the pr ogra m has been 
ru n. )'OU can NEW 11 and load 
anolhc r program w1thou1 losing 
the keyboa rd biceps. 
RM Mof01tty 
Bradford, Yorks 

TRS-80 says 
it again 
An easy way of producing a key 
repeat on Mode l I Tandys is to 
zero the RAM buffer !hat 
INKEYS uses. To ts stans at 
16438 and ends at 1644-1. II 1s 
dwided up as follows: 

Buffer Ram address 
@)- G 16438 
H -0 16439 
P -W 164-IO 
X-Z 16441 
0- 7 16442 
8- 1 16443 
En ter -Space 16444 

So. if you \\ere using JUSI the 
keys Oto 7, you would on ly ha\ ·e 
to POKE 16442. 
Gary Efrtrstone. 
Romford, £.ssa 

Character 
creation 
'These short mods to tile PROG 
program supplied with the Lynx 
will turn it from a game into a 
tool you can use when designing 
)'Our own characters. 

DE L I I0,120(delctcsi ntro). 
D EL 190.200 (de letes charac· 
tcrs for gun ctc) and DE L 
1290.1850 to dele te 1hc game. 

Now add 815 PRI NTIA; 
and 816 VDU 8.22.22. 
8.8,12,12.12.12. These lines 
will 1abula1c the hell'. values 
neede d for your COD E lioes. 
I HRawli11gs. 
Brentfo rd, Essex 

Click with 
your Spectrum 
The Spectru m's BEE P corn· 
mand is con1rollcd in software. 
So giving out conti nuous 'clea n ' 
noise while othe r things arc 
happening on the screen 1s 
difficult. 

Ho\o\evcr, 1t may be useful to 
know you can produce a se nes 
of short chcks by semng the 
borde r variable. Try this: 
10 LET bor der • 3 
20 OUT22.8,16+bordcr: OITT 

228.bordcr 
30 R EM Actio n routine 
40 OR A W RND'240-PEE K 

'13677. RND' 160- PEEK 
'13670 

lOOGOTOlO 
John /jaacs. 
Bournemowh. Dorset 

Get protected 
t-lund rcds of ways ha, ·e bee n 
proposed to protect Basic prog­
rams. One of the simp lest Orie 
t ricks is to put O 
DOKE#lB.D E EK (#FFFC) 
a11he Slart of prog rams. 11\cn. 
whe n 1he program is RUN or 
AlffOcd. any auem p1 to use 
CTRL-C, press R~t or dclc le 
a line will r esult in a hard reset. 
Crude but effective . 
Clnnis, 
&ngor, Co11nl)' Do.,..,. 

zx printout 
The re ·sa quick way of directing 
Spcc1rum outpu 1 to the printer. 
After the command 
O PEN#2," P~, every th ing scn l 
to 1he display file will go to the 
printe r. To resc l things back to 
normal use CLO SE #2. 
Rtchord /Rsforgu, 
Rtodm&, Btrks 
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Microprocessor s 
-CPUZ80A 
-Speed4MHz 
-ZSO A OMA (Direct Memory Addressing) 
-Z80AS IO 
-ZS OAPIO 
- ZSOA CTC (Counter Timer Chip) 
- 5 Expansion slots available 
- SAS) Industry standard Winchester hard-disk interface 

(optional extra) 

Men1ory 
- RAM 128K (Cache utilises 64K) 
- EPROM4K 
-60 KTPA 
- 192K RAM boord(optionalcxtra) 

Sto rage 
- 2 Intelligent 51A . Floppy disk drives, 500 Kb 

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

Ports 
- Parallel: Centronics type 
-Serial: Two RS232C 

RS422 (optional extra) 

Screen 
- 10 · Green phosphor, 80 x 25 display, Brightness 

control and inverse video 

Keyboard 
- Slimline and fully detaehable 
- 86 keys ( I 07 legends) full QWERTI 
- Separate numeric pad 
- Separate ( I 0) programmable keys 
- Coiled lead for easy and neat storage 

Dimens ions 
- Height 220mm (8.7" ) 
- Width 500mm (l9.7' ) 
- Depth 395mm( l5.6 ") 
- Custom designed plastic casing 

Software 
- CP{M operating system 
- Operating Guide (user friendly pre-processor) 
- MicroCache (for vas~y reduced disk-access times) 
- MemoPlan Word Processing 
- FilePlan Data Management 
- ProfitPlan "Cale" Spreadsheet 
- MicroModcller Advanced Business Planner 
- Transfer(microtomicro , micm'modcm 

communications) 
I . - Jankey keyboord typing instructor program . . . •••••• , 

i. I want to meet a Miracle j 
, Name ... , 
l Address .. . . . . . . . . . . . . . l 
: : 
: : 
: Telephone . • 

i ___ ;_;i_~::.~::.~::.~::.~::.~:::.::.~:::.:::.::.::: .. ! 



' p rogra mming Prot~g~ Finds; Fame 
and For t une.' We\e all droo led 
O\l: r lhc sloncs; of com puter wh1u · 

l:ids "' ho make thousa nds ada) from the ir 
games programs . But "' hat we don't read 
about IS some of rhc lrnc pioneers of 
progra mming- Bn tain"s yo ung artists . 

E,en though most micros oow ha,e 
good graphics a nd computer grap hics arc 
incrcasingl) used on te lc\lsion. computer 
art ,s still ron~1dcred a joke by most artists. 
I low can you be tru lycreatl\e 1f)OU get !he 
cornpu 1er to do all the work (or you? 
What's creath ·c abo ut prog ramming ? 

One person who has tncd to fight against 
this "establ ishment' view of art 1s Nicho las 
Pigra m. He has just ld t Cheltenham Art 
College and despi te his earlier problems 
getting his program med pictures accepted 
he has left with a 2.1 deg ree in fine art 
without lifting a pe ncil. 

Nick's ear ly wo rk was in the area of 
' kinet ic' a rt, ge tt ing t he co mpute r 10 
con trol objects. ll e wrote some machi ne 
code programs toswi1ch hght boxes on and 
off in pau crns. ti e then learnt App le.soft 
Basic and used a program ron.,,erted from 
Pasca l w11h I lllbc rt"s cu n •cs. (a se t o f 
~apes that look hke Staples.) When these 
~ apes arc repea led on the screen they 
form interesting panerns . 

1bc prob lem facing Nick "'as how to get 
lhese pict ures pnnlcd so the) looked 
a1tract1,c enough for him to pa~ h1~ 
exams. All thccol lege had"' as a do t matr ix 
printer . So for some time 11 was poss ible for 
Nick toshow h1s work only on Che black and 
wh1teTVo ra sapoo r qua l1t) pnn tou1 . The 
college chcn boug ht an X Y plott er , a 
graphics tablet. a colour TV and an Apple 
li e. With this new eq1.11pmcnt Ntek cou ld 
expen mcnt with colour and more comp le ,i: 
designs . 

I le nowy,,o rk.sy,,1th three progra ms.1"'0 
""rt tten b) himself and one "'n n cn Joint l) 
with lecturer John Fish. These pr ograms 
a rc ca lled SII APEF ILE R. TABDA TA 
and TA BPLO T . 

Shapc filer was lhe progr a m wricten b) 
Nick a nd John . This allowed Nick to create 
shapes on Che graphics table.I and then 
store t hese on disk to be ma nipulated later 
on the scree n using the Tabplot shape 
editor program. 

Nick found tt d ifficu ll 10 produce 
accurate shapes usmg the graph10 tab lets 
and so deused the Tabdata program . 
Ta bdata uses simple ,cctor graphics . It 
uses the screen as 1( 11 were a piece. of graph 
pape r " 11 h a n JC·axis 28) pomts across and a 
y·axis 192 pomts ,·ertic a lly. Each lme 
shape 1s ploucd us,ng the x and y 
coordinates a t eac h e nd . These shapes can 
be changed by pu llln g in new dala 
statements. 

Once Nick had created a lib rary of 
shapes he was ready 10 use Tabplo t . I le 
describes Ta bplot as a word processor for 
shapes: ' I can d raw, erase. mo,c. rescale 
and rot a te lines and shapes prc\1ously 
sto red on floppy disk. This allows me lo 
compose and dra w repea ted lines in a way 
wh ich wou ld be impr act ical by hand.· 

Nick's progr a ms all ha\C a ,·er) simp le 
menu dm en formal y,,h1ch makes them 
cuy and quic k to use . The end result 1s a 
soph isucatc d package. but the actual 
mathematics and programm ing used a rc 
fa irly baste and ca n be unde rstood by 
an)'One with Q.levcl maths. 
The rotatio n ofshapcs1sac h1e,cd b) using 
asi mple ma1riJC: 
x cos 0 -s in 0 
y sin 0 - cos 0 
whe re 0 is the angle of rotation m radians 
a nd• • multlply 
When this 1s transla ted mto Apples.oft 
Basic it looks hkc this: 
JC.• x • ~0 + y • (·sin 0) 
y.•y•S in 0+y•cos0 

To idcnufy di fferent shapes Nick has 
used P}thago rus· theore m and 10 make 
hne\ mo,e in a ccrta m d1rec11on he JUSI 
adds; nu mbers to the JC and y coor dina tes. 
All o f these are techn iques you can use at 
home to develo p your own design 
prog ram. 

T o pr oduce )'Our own designs )"OU don' t 
need to bu)' cxpenSl\c equ ipment . )OU 
don"1 e,e n need a co lour computer. Nick 

ha!. produced some ,er) dfC'Ctl\e designs 
at home on h1.s ZX81 u~mg a ZX printer . 
I le has h1sown program called Draw"' h1ch 
uses a curso r 10 draw and erase Imes and 
then prml the~ out o n the printe r. By 
pu lling the paper from side 10 side as it 
comes out o f the pn nte r he makes unusual 
pa tt erns. 

No"' that Nick has a decent plotter he 
can be more ad,cnt urous with his pictu res. 
ll e has v..r1tten a rout me fo r the App le 
y,,h1ch v.111 plot alternate lines m different 
colo un and has also u,;.cd the plone r to 
make ace tate plates . He fits the ploncr 
y,,1th a rotary pen "'h1chd raws onto a piece 
of clea r film. Th isca n chenbc: madc up 1n10 
a zinc pla te 10 pr oduce etched pnn ts. The 
problem "'Ith using colou r felt t ipped pe ns 
m a plouc r 1s tha l the colours fade and 111s 
difficult 10 con t rol the thickness and 
regu lan1yoft he hnes . Etch mgg,,cs a \Cry 
ew:n and pro(css 1onal fini sh. 

Nick has recent I) joined the Computers 
in the Art s Soocty in Londo n. but y,,.Ould 
like to hea r from anyone usmg a com pu ter 
for des1gn "'Ork . Yo u can contact Nick at 24 
The Ridgeway. Huchm. ll crts. 

The artistic m 
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Scroll up ... or down or sideways with Darren Eieo's moving routines for the Welsh micro. 

Scroll up the Dragon 
Scrolling is a useful opcralion that 

provides much of the cxcitcmcm for 
sideways - scrolling games like 

Defender. On the Dragon you can use a 
few small machine code routines 1oachlc\C 
this. 

Bui 10 make chc bcs1 use of them. it is 
necessary to load 1hc rou11nes from tape. It 
is a good idea to use D AT A s1a1emen1s and 
store the routine s on tape. loading them as 
you need 1hem. You can even use t he 
CSAVEM and CLOA DM . As an added 
bonus, lhc routir,cs may be loaded any· 
where in memory. 

Use the following rou1ing to load t he 
program: 

IODATA.,. ,etc. 
20 CLEAR JOO.JOO)() REM OR 

Wl<ATEVER VA LUES YOU 
ntlNK APPROPR IATE 

JO X•JOOOl :TH IS IS TIIE VALUE 
YOU EXE C ANO CSA VEM. IT 
ALSO MAY BE CHANGED TO 
PUT ROUT INES IN DIFFE RE NT 
PLA CES' 

35 RE AD AS 
40 POKE X, VAL ("& H+AS),X•X+I: 

GO T0 35 

When the roulmc is m memory an error 
will occur so you must sa.,c i1 i.sa machine 
code routine . 

The numbers below should be 1ypcd 1n10 
da1as1a1cmcn1s. They arc in Hcladccimal. 
8E.06.20. Start address and offset 
EC.88.20. Bytes across screen and offset 
ED.81 
SC. I D .DF . End of add rcs.s minus offset 

1ltc: program works in both PMODEs 
4, 1 and3.I. Changing the start address and 
end address (m,nusof fsc:t) )'OU can scro ll 1n 
any mode (Sec tables clsc:~hcrc on this 
page. For Mode 1.5 the offset is 32 
decimal). For exa mple. to comert scroll· 
ingMode 4change t he start address 1004 00 
Hex (!024 decimal) . The end address 
becomes JO 00 (Hex) - 20 (Hex) (or 32 
decim al) g.i,·es 0980. 

Th eo (fsc:t is changed 1032 (1-lcx) . lf )'OU 
have difficulty .,...orlcing with l-lcx numbers. 
then use HexS and &H 10 malce 11 easier. 
Try changing the offset 10 1.2 or40 (l lex). 
60( 1-le,),41 (H ex),39( Hcx),21 ( ll ex).19 
(Hex) and so on. 

To scroll down lhe hex numbers arc 
loaded as before and the offse t and end 
addresses arc accomplished in the same 
way. But 10 work out the start addr ess )'OU 
must add the offset (o r bytes across) 10 the 
one in this 1ablc: 

Hex Code 
SE.I D.O F. End address-o ffset 
EC,83, 
ED.88. 20 B)·tes across screen or offset 
SC.06.20 Star t address and offset 

Try experimenting with the offsc1 using 
diffe rent numbers. See if ,·ou can find the 
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[TABLE 1 
MODE 2 3 4 5 
Short rorm 6$472,1 65475, 1 6S4n.1 65473.1 
Poke ,;s,n 6$472 65'72 65'72 

65'7' 65'7S 65'74 ,;s,n 
65'76 65'76 ,;s,n ,;s,n 

X·,.CSO,uoon 64 64 96 192 
Y-rcsotutK>fl 64 64 64 64 
Num ber or b)tcs per character I ' 6 12 
Wtd1hofscreen(b)'ICS) 32 32 32 32 
S11rtaddrtM 102J 102.a 1024 102J 
An1sh addrns ISJ6 3072 - 7168 
Numbtrorrolo\lrs 2 8 8 8 
Char.tetcr hc11ht 32 128 192 384 

TABU2 
PMOOE 0 2 3 14 
Stan address ISJ6 ISJ6 1~36 ISJ6 ISJ6 
Fin1shaddrm 3071 4'JJ7 - 7679 7679 
Coloun l ' 2 2 
Rnohmon 128x96 128x96 192X 128 192xl28 2.S6xl92 
Bytc:1 Krus. K rccn 16 32 " ... 12 

...._tti.t~-----~SWtoCN....tt.lM:a.S...., ... _.POICEllil .. ~i.u. 
-.t ... blliel,..tr-ta ..... tlN ... ,...... 
numbers ••hich scroll lcf1 or right one b)'te Try d1fferen1 addresses and codes but be 
al a lime and don·, forget 10 adJUSt Olhcr careful abo ut POKEin g in lhc Basic area. 
addresses. This program illustrates how )'OU can get 

Scroll left or ngh tonc bit at a time (using ICXI into t hose areas by POKEin g random 
1wo colour mode s). cha racte rs onto the screen. 
5F 
SE.I D.FF orEndaddre~s 
IF.9A. 
69.82. 
IF.A9. 
SC.06.00 AdJusting thi s and end 

address allow partial scrolls. 
2F ,FS 
39 
Scroll left 
Scroll Right 
JF. 
SE .06.00 Start add resses 
IF .9A. 
(,6,80. 
IF .A9 . 
SC. ID. FF or End address 
25.F5, 
39 
Scrol l left and righ1 in four colour modes 
5F.8E.06.00 or Star t Add ress 
A 6.84.46.l6.46.l6.A 7 .80.A6.84.59.46.59. 
46.59. A 7 .80.A6,84.l6.46.l6.46.l6.46.l6 
A7,80.8C.IO.OO EndAddres5 
23.E9.39 
Scroll right 

The next program is a scroll left for four 
colour modes: 
5F.8E.I 0 .00 End Address 
A6. IF .49,59.49 .59.A 7 .82.A6. I F,56,49.56. 
49,56.A 7 .82.A6. I F.59,49,59 ,49 .59 ,A 7 .82. 
SC,07 .00 Start Address 
24.1£9.39 

By cakulatcd adjus tments of lhc offscl 
and screen addresses it is possible 10 set up 
scrolling ~windows". The gene ral addres­
ses ue gi,·cn in Tab les I and 2 for scrolling. 

IO POKE 65472.1 , POK E 65474, I 
POKE654n,I 

20 Y• RND(32 ) X• RND( 16) 
C ll • RND(l20) REM SE T UP 
CHARACTE RS 

40 FOR T•O TO S REM LOOP 
NU MBER OF BYTES TO C HAR· 
ACTERS TIMES 

SO POK£ 1024+X * 192+Y+32 • T.CII 
60 NEXT:GOTO 30 

I t scu up Mode Ja nd to gel a character )'OU 

nccdtoknowhowmanyby tcs t hcrcarctoa 
character- shown in table one. You then 
POKE the char acter code ,·aluc to the 
screen in conSttU11,·c rows (i .e. add the 
number of bytes across 1hc screen). The 
character height is 192 and )'Ou multiply ii 
by x co-ordinately. You then add the Y 
value. CH is the character code - try 
experi menting w11h different mode s. 

The Dragon's graphics arc fai rly soph· 
is1icatcd at the price. The scree n is 
controlled by a Motorol a 6847 \·idco 
display gene rator. It can be controlled by 
changing the loca 1ions bc 1~een 65472 and 
6S4n. By doing this. some new and 
spectacula r modes can be ach1c"·cd (""1th 
192 by 64 rcsolu1ion). including eight 
colours and a characte r mode. Tab le one 
gives all 1hc infor mation needed for 
changing modes. 

The 5tart address is where the screen 
starts. at the top left -hand corne r . The 
POKE gives all 1hc addresses that shou ld 
be POKEd with I to chan2c modes. 

PCS JliL Y21·JULY ?7. l'iltU 





SOLE UK DISTRIBUTOR 

R Announce 
The Lowest Cost Dalsywheel Printer 

Only £39S+VAT , __ --._, 
• 

Coming Soon 
IEEE 

RS2JZ 

~I I 
TEXTWRITER 

A Typewriter/Printer at a price you can afford 

• 1 Y••rs w•rr•nty • 75,000 Ch•r•ct•r Ribbon Ufe 
• 20c.p.s. • 10, 12, 15 Pitch 
• Bold Print •nd Autom•tlc Underline • Own Carrying Case 
• Logic Seeking 

LONDON & THE SOUTH 
COMPUTER PEAl~ERAL SUPPllES =..20~~WZ1. 
11Md .... RG3HX Tol, 0734418383 

MIDLANDS & THE NORTH 
TECHNtCAAE PRODUCTS LTO 
22 SIMom Wdt -·-Worc .. tenhh: lW: 0905 29290 
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Do you suffer from 
PCNitus? 

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

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

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

Your copies lie completely flat, 

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

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

ONLY 
£3-So 

BINDER ORDER CARD. Please rush me PCN binder(sl at £3.50 each. I enclosed my cheque made 

payable to Pe.~~~~·I·~-~~~~~~.~~-~~---~~~~-~-~~ rge my AccessN1sa/Diners/American Express card :--=:,, I 
I ::,_:~:....................................... ······: :::: :~.='.::::::::::::::::::: .. :::::::-;,;;~i~::::::::::··· I 
I s·;~d·i~--;;~~;~~;i""c~;~~i~~-"'~~;.···;;;~d~;·~~;~~n·i:·siiss·r;ii,,·si;~;:·i~~;;~~-v,ii·,;;·2/ic;···· JI 
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Spectrum extras 
ZX Tool K,t from Siar Dreams is a 

machine rode program t hat prO\:idcs 
)'OU with extra facil11ics for editing and 

debugging Basic programs on the ZX 
Sp« trum. 

Features 
The functions included in ZX Toolk,t are: 
8lodi Mowt mO\CS a block of Basic lines 
rrom one part of the program 10 another . 
en. Ckaqe changes Jcuen from upper 
case to lower case. lowe r case 10 upper 
case. or both . 
Block Delete dele1es a block or Basic lines. 
Hu DMM, displays contents of me mory in 
hexad«imal. 
Surc:11 H cl Replace replaces all occurrcn«s 
of on e stri ng by ano1her smng. 
R.m Kil delet es al l Rem slalC:ments from a 
specified h~ onwards . 
UH Merse merges a specified line "ith 1hc 
foll owing line . 
....._, Mllp Displa) 'S the amount of 
memo ry used by the program . variables. 
CIC. 
RenUMMf'renumbcrs a block of Basic li ~s. 
St""& SNrdt di spla ys the line numbers 
where a spcafied string is found . 
TrKtl (48K ,·crsion only) display s 1he line 
and sta1emen1 number being e xecuted as a 
program runs. 
V...,... O.... displa ys variable name s and 
values. 

Presentation 
The probram comes on an ordinar ) C12 
cassenc with the pr ogra.n name siampcd 
on the label . 1he 16K \Crs1on on one side 
and the 48K ,·crsion on the other. 

The instructions arc printed on a slip of 
paper. w11h a sepa ral e err ata slip rorrcCI · 
ing 1hc ins1rue1ions for the Caw: Changc­
func11o n. Although 1hc instructi ons arc 
bncf they arc dea r. but there 1s one 
omissio n - the str ing search in s1rue1ion. 

In use 
Srnrs Dr eams has tak e n some trouble 10 
e nsure thal the Tool Kil is ca s)' to use . 
Afler lhe program has loaded )"OU arc left 
with the machine code at 1he top or 
memory and one line of Basic consisting or 
a numberofDEF FN sta tement s. You can 
t)·pc in or mer ge your Baste pr Q&ram from 
tape and then use the Tool Kit func1ions 
with RANDOMISE FN sta1ements . For 
ex.ample . to de lete hne s 10010490 you type 
in RANDOMISE FN d(I00.490 ). This 
makes the Star Dreams Too l Kit much 
easier 10 use 1han many programs of 1his 
1ypc v.-hcre you ha, ·e to gi, ·c a command of 
the form RANDOMISE US R address and 
memori§C or look up fh·e-d igit addresses 
for each fullction . 

Th e ZX Tool Kil is also \'Cry fas1 in 
oper ation . Mosl functions ope ra te almosl 
instantaneously. and the Renumber look 

80 seconds on the 340 line program on 
which I tes1cdit. whtchi sno 1cxcessh ·e fora 
program or 1hat size . 

1nc "a riablc~ dump identifies the vari­
ables as sim ple ,ariablcs. s1rings. FOR ­
NEXT loops. arrays. clc . It tells you the 
\'Blues of simple variables. 1he dimen sions 
of array s, and the lengths of strings. The 
in formatio n for FOR - NEXT loops can 
be confusing. You ~-ill get somc1hing like : 
For - Next loop: FOR I• 11 

TOJO 
STEPI 
LINE JOO, I 

where )'OU ha, ·e written 1000 FOR I • I 
TO IO. What has happened is that the 
,,anable sd ump has taken thccurr e nt \•alue 
of the loop \'a riablc (~hich IS I more t han 
1he hmi1 because the loop has bee n run ~nd 
terminated ) instead o( lhc inih al , •alue )'OU 

11,ould expect in 1hc fo rmat 1ha1 is 
displa) ·cd. 

The trace: di spla )'S the hne ands1atc men1 
number being executed in !he lop right 
hand corne r of the screen . Although the 
trace slows t he progra m slight ly it still run s 
so fast that )-ou cannot read the tr ace 
mformatt o n. The Tool Kil really need s a n 
u 1ra rcaturc in the 1racc so 1ha1 )'Ou could 
e11her Msinglc stepM the pr ogram or gel lhc 

trace informati on sen110 the ZX Printer . 
Some of the runction s allow you 10 print 

your output on the upper or lo~er part of 
the screen. oro n the ZX prin ter. 

Reliability 
Although the program ~orks ~ cll m most 
cases and g_i,·es sensib le error messages for 
most invalid command s. there arc some 
bugs . 

The re are 1wo problem s with the block 
mo, ·e . Afte r )O U ha, ·c mo,cd a block of 
lines the line numbers in 1he program arc 
not in orde r and the instruc tions tell )OU 

that you then ha, ·c to renumbe r. llo~e,er, 
the renumber will not work in 1hiss ituation 
unle ss t he sta rt line number is less than 1hc 
lowest line number in the block that has 
been mo\'ed. For example. if )'OU ha, e 
mo"cd hnc 10tobe1~eenhnc s IOOa nd 110 
and 1hen try 10 renumbe r from Imes 10010 
110 the line 10 in the middle will remain as 
line 10. In order to get the hne 10 1n this 
posi11on renumbered the r enumber ing 
would have 10 start with a line number less 
than 10. 

The other bug in lhc block mmc is that if 
you try to mo, ·e a block oUine s 1oa pos ition 
inside itself . cil hcr so me of the line s will 
become corrupted or the ~hole progr a m 
will disappear . 

Another bug 1n the renumber is that 1t 
docs not check 10 sec if any line numbers 
would become greater than 9999 after 
renumbering, and such line numbers 
become garbage both at the beg 1nn1ng of 
their line and within other progr a m lines . 

The last bug I found was m the tra ce 
command. Thc arguments required 10 the 
fullction arc O for tr ace otr and I for l race 
on. and giving any other number causes I he 
com puter to crash completely . 

Verdict 
The Tool Kit has se, •cral useful fca1ur cs, 
and CH~n with the bugs )'Ou should hl\ 'C 
little tro uble with it if you arc careful. 
l-lov.e, ·er, Star D ream s ought lo amend the 
bugs. ~·hich need on ly a little extr a error 
chec king o n the input. 

•••• ••• 
·=·· 

- ZXT ootKI, ......... .._....._.,. _ zx 
Spec::tnllll. lMC.Ot'41C.Nll flXXJ 
,..._ Sta,l>Ra1M.178are 
ao...s. ....... -. ­
CMK11c: L1191111 Mact.nc: code: 

•• ••• 
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GenieSpeciohstsareollexperts1nflllCfOoompule.-s 
Hyouo«ljustbeginningwithohomecomputer. youwill 
needmorehelplhonon0<d11101Ysllop<:ongM!you 

Or rt you hoYe a serious buslness(Wlicotion, 
!hen prolessiOnOI assislonoo is o roost 

Justhkeyouoon trustttieoopobiHlyolGeniecomputers, 
youoontrustttiesupportol)1)1J:GenieSpeciotlSI. 
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Jack Cohen checks a packag e for sma ll businesses that will cope with a ll your payro ll problems 

Pet payroll bonus! 
Smal; businesses need ing a payroll week. You may also choose to pay all for )OUr bank"s dela1ls. ready for g,ro 

system that also handles statutory emplo yees for"hom pa)ment is due.or a pa)mcnts. and a box 10 hold o,cr11mc 
sick pay lcg1sla tion will probably find range. or JUSI one cmplo)'cc! rates. 

thcmscl\'CS looking a t srstcms like Bonus! There is a sta ndard \\CCk faahty. usmg The inpul to )'Our bank's sort code box is 
Designed for up to 2.S cmplO)'CCS, Bonus! the data set upin the ' Input new employee' not validated properl y, and a llows incor· 
runsoncith cr aCommodorc8032or8096. section. The Emplo)·cc Diary is a pc:rma- ree1formatofsortcodcsw11h1he'+' and '.' 
and uses a wide range of printers from ncnt record of each staff mcmbcr'saucnd· opera tor$, Furth<-r. it does n't allow )'OU to 
Commodo re and fro m other manufactur· ance.sicknessandabsence throughout lhe use lhe "T' surfix used by banks for 
ers such as NEC and Qume . year. temporary addresses. 

I tested Bonus! on an 8032 with 8050disk There 1) al!IO a rompre hcn.,1, e SS The rates of pay box allo\l.S )'OU 10 enter 
drive and an &)23P printe r. It comes from module. bul 1 .... a~surpnsed to"'Ce that the o,ert,me rates as percentages- 1.25, 2.0 
lntei Oatalog, .... h,ch has been m the manual .... arns )OU to lreat the re~ults .,..,th e tc. while piecework ra tes arc en tered as 
payroll business for some )'Cars and caution. ~,nee 1h1s1sane\l. field , It,., nol ~cl pounds per piece . Additions and dcduc· 
previously broug ht out M1cropay200. full) integrated .. ,th the mam p:t)toll tionsarcsctupin1hcformofaniden11(ying 

Features 
Bonus! is protected by both a sceun ly kc) 
and two passwords - bo th changeable. 
The first password is for the normal user. 
but ,f )'OU need ex-Ira protection for 
parttcularly scns,.1ivc da ta, the second 
p.as.s .... ord may by used as v.cll. 

There is a configuratton program to let 
)'Ou tailor the S)'Stem 1ofit you r needs: type 
of printer, number of O\.'crt1me rates. ho"' 
holiday pay is calculated. compan) bank 
account dc1a11s, piecework rates and so 
forth. You can set upto 11 o,·c rtimc rates. 
but no more than fo·e for any one 
emplo)·ce. You can al.so specify up to 20 
addi ttons or deduc tions to be made before 
or after tax- again. no more than ten per 
individual. And when )"OU ha,c finished 
configuring the system. )'OU can print out 
the p.arame1ers )OU ha,c chosen. 

Bonus ! ea1crs for all lax codes and 
checks them each time you input a nc .. 
emplo, ·ce. II will handle all National 
Insurance rates - standard and rcducc=d 
rates for conlractcd and non-contracted 
sla(f. and employer contrib utions. 

You can make comprehens1,e changes 
of lax codes when . say. there arc budget 
changes. You can pay emplo) ·ecs by cash. 
cheque or g_1ro, and ,f )"OU wish , )OU can 
prepare full lists for your bank . You can 
pay them "'cckly . lwo-wcekly. four · 
weekly. monthly . or e"en eight-wee kly if 
you prefe r. and )'OU can earryout a \I.CCkly, 
monthly or combined payro ll run . The last 
of these opt1onsletsyou make pa)'mcntsto 
all .. eekly. monthly, and those multi · 
v.eekly staff whose payment falls due tha t 

.. 

1 Input New Employee 
2 Edit Existing Employee 
3 Delete Employee 
4 lllldget Amendments 
5 AnnlUII Restart 
6 Monthly Summary 
7 Year End Summary 
8 Ust Employees 

modules. but an update is due"°°" number. t11le.andcodc - ,...herccach11tle 
An)One current! ) u~mg lnle<t', ~,hero· may be before or after lax. an addi tion or 

pa)·200 \I.Ill be ab le 10 upgrade 10 Bonus' deduction. and a value or ~rccntage. 
.,..,th the ut1hty program included to make You necd tochoose theordcro fitems in 
the transfer easier. this hst carefully, since they in1erac1 with 

Presentation 
The users manual 1s large. bu t I found the 
presen1a11on clear. and though 1h1~ 1'-a 
complex subJeCI. 11 \l,a'Ji ea!>) to follo .. A 
eon1ac1 number "'llh a 24-hour an,v.cnng 
,;co ice 1s g1,en. as "'ell as a telex number. 
to let users gel help. ach ,cc and mforma-
t1on 

In use 
Getting started .. ,th 1h1s sy,otem should be 
no problem . providing you follo"' the user 
manual carefully w11h help rrom your 
compan) accouniant. After the rnlc 
\Creen. )OU arc asl ed to cnle r )Our 
password - only a row or xs ""ill be 
displa)cd on lhc scree n. so onlookers 
canoot easily sec"' hat the password is. The 
wrong pass .. ord will reset the compute r. 
v. h1lc the ng.hl one v,.,llobtam lhc me~sagc. 
·En1cr Date' This date ,s full) ,ahdatcd 
once en1ered -v i1al, since the tax \I.Cek or 
mon1h number is calculated from it. 

Our illustration shows t he options 
available from lhe ma ,n menu. The first 
time )'OU run the system. )'OU will want to 
pick option 20.1oconfigureby1npu1t1ngall 
the once-off information such as type of 
printe r or number of O\-er1,me ra1es. 

You get a screen fillcd\l.1th d1spla) boxes 
- the first of them being for )Our company 
name and address. with up to JO characters 
~rime forfiH~ hne1-. lfsfollo\l.edb) bo"es 

MAIN MENU OPTIONS 
9 Sort Employees 

10 Status Report 
11 utility Menu 
12 Payroll Run 
13 Print Payslips 
14 Print Payslip Summaries 
15 Print Bank Giros 
16 Print Cheques 

each other. Percentages before ux arc 
caku latcd as a pcrcen1agc of gross pay with 
overtime after addition s and deductio ns 
INfo~ it in lhe list. And a similar effect 
holds for percentages after tax. "'htch arc 
worked out from net pay after adjust ments 
IN{ort it m the list. The manual does n't put 
enough st ress on this poin t. 

Lastl)·, )OU can choo-.c from a hs1 
or optional fac1lnies - pay roundmg, 
changeable passwords, cash analysi'Ji to 
produce a list of coin and note dcnomina· 
lions neeckd from the bank and holiday 
pay handling . 

For hot.day pay . )'Ou ha,e the choice 
between hohday accrual and holiday 
hours . and here there is a problem. With 
the hours method, )Ou spcdfy the number 
of hours co be paid dunn g the )'Car. But if 
you choose the accrual method, holiday 
pay is accrued a'Ji a perce ntage or gross pay 
for normal time work ing: o,cr1 imc and 
bonu~ s do not qualify. 

Since a number of Wages Councils fix 
rate s of accrued holiday pay as a pcrccn· 
tage of total earnings. including overtime 
and so forth , this will be incorrect in many 
cases. 

Be warned IA-hen using the configurat ion 
program that pressing ESC or shifted R VS 
at any pomt dun ng its run will lost all the 
entncs )'OU ha,c made so far, and return 
you to the main menu . 

Your next step 1s lo enter detmlso f)o ur 

17 Reset Tax/NI Calcula­
tions 
18 Change System Date 
19 Copy Data Disk 
20 Configure System Disks 
21 Alter Password 
22 Enter SSP Monitor 
23 End Procr•m 
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emplO)ees . I found that lhc program 
calculates payment as if ii ~ere ror the 
period from April 6 unle ss )'OU a rc careful 
to cn1cr the tax wee k and month for 1he 
first payment. and so avoid N I being 
wrong. Thcrc·s a quick·rcfcrcnce section 
in 1hc manual to help you with the entries to 
be made in th is sect ion . and I found ii \•cry 
Uj,Cful. 

Wh en )'ou'vc finished wit h lhc cm· 
ployee input option. the next menu will 
allow you to ed it emp loyee details. input 
anmhcr emplo yee. delete or return to the 
main menu. 

Once back at the main menu . option IO 
will give a status report on the num ber or 
employ ees on file. number or vacant 
r ecords ava ilable. highest employee num­
be r. and week and month numbers of last 
pay run . Th e number or weekly and or 
mo nthl y patd s1aff are also gh'cn. along 
...;th the numbe r or s1arr already deleted 
and due lo be deleted from the file. and lhe 
percentage or disk utilisation. 

If there is a mistake in a payr~I run. 
op tion 17 from 1hc ma in menu will let you 
pu t i i right . but o nly fo r the immedi ate past 
period. You can reciify er rors for a ll your 
star r . or a ran ge. or ju s1 one. But 
unfo rt unately. statutory sick pay for the 
eighth week or gross pay must then be 
manuall y calculated as a result o ( you r 
co rrecti on. 
hyreltw1 : Option 12 from lhe main menu 
takes you into a payro ll run. which may pay 

[E Westrex 
Litton 

When you've got a 
product that has 
earned a reputation 
for cost effective 
performance and 
outstanding reliability, 
you build on it. 

weekly . monthly or combined staff. Pays· 
lips will be printed afterwards unless you 
choose to defe r prinlin g. and the screen 
shows whkh emplO)'CC number is being 
printed along with a ba r cha rt for the 
percentage of printing com pleted. You can 
also print payslip summari cs a nd coin/note 
ana lyses. logcthcr wit h bank giro summ a r­
ies and cheque hsts. 
SSP _.le : To opera 1c SSP. you ha\ 'e to 
select opt ion 22 from the main menu after 
each batch of new employee s has been 
cn1crcd. 

En1cring an employee's numbe r rc ­
tri cvcsda ta from the Bonus! emplo yee file 
10 fill the screen. which,., formatt ed a, an 
SSP record ca rd. You can then :!.J)CC1fy 
qualifying days as necessary. and cilher 1hc 
same pauem o r a d ifferent one for other 
•uks . If you a rc add ing cx1s1ing cm· 
ployccs from ano1hcr pay roll system to 
your SSP record s. days of SSP already paid 
can be entered and up to eight weeks or 
previous gross pay . 

Befo re mak ing a pa yrol l run. you need 
to ust the employees' d iary option. Enter 
any sick days into the diary . and SSP due 
\\111 then be calculated . Processing the 
repon put s the amount orSS P pa)able 1n10 
the emplo)ee's file. read ) for the rte'\: I 

pa~roll run . Bui ~hen running the pa)r oll 
program . )OU must ptck a non-Mandard 
run . Oth erv.1se. i( SSP 1.s not deduct ed 
ma nuall) from the emplo)ee·s nor mal 
salary. both ~ ,11 be paid! 

BUILDING 
ON 

SUCCESS ,, 
Meet the new Epson -FX printer from Westrex. 

Reliability 
Dala entered 10 1he S)'Stem 1\ \ahda1ed 
fairly ~ ell, but J)O"er failur e~ w1II mea n 
1ha1 an,-daia not al read) sa\cd '41llbe lost. 
In practice 1ha1 ~ 111 not be d1~strous. !i1nce 
eac h c mplo)e e is dealt \\ 1lh scparatcl) 

I managed to cras h 1hc system by 
switching off the pnntc ra t different points, 
and at one point t he program brok e into 
the monitor . This could happen ~·ith a 
blown fuse on the prinler . I also found that 
an accidental I ouch on the ESCAPE key at 
\ •arious poinu; could force a res tart . 

Verdict 
A competent payro ll paCkagc. thou gh let 
down slighd y by rath e r slow access limes 
because of the re la tive record system l ntcx 
has chosen to use . The docu mcn1ation is 
good and helpful. and all the features you 
would expect to find arc there . 

IIATING 
r ....... - nnnnn nnnnn nnnn nnnnn nnnn nnnn 
-U....interf.ce --·-.._ 8on•' ......... P•yroll1ystem .,.._ 
CBM 8032/8096, vuious printers M.. £400 
,_....,h tcell 01t1i9ot, ~ffelndustnal 
&tau: , Eq.lelchffe, Srocl:ton-on-Ten, 
Onclamd (0642) 781193 ,._. OISli: .... 
Commodore de»era, mail on:Ser 

EPSON 

With a Pnnt speed of 160 CPS, 
proportional spacing, forms 

tear off, superscript, subscript, 
dot addressable graphics 

and a RAM area for 
loading 256 of your own 
characters the new FX is 

even better value than 
,ts famous predecessors. 

An exciting new machine ••••••••••••111••,. 
that meets all the usual 

Centronics parallel 
interface comes as 

standard or choose from 
the opt,onal RS 232C or 

IEEE interfaces. 

Epson qualities like 
reliability, speed and 
modern styling. 

[E Westrex 
Litton 
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FX-80 
DEALER & OEM ENQUIRIES WELCOME 

Telephone: London : 01 578 0957 
Birmirct,am : 021 554 5827 

Manchester: 061 764 0324 
Newcastle: 0632 326551 
cambridge: 0480 66343 

Westm Co. Ltd., Bilton Industrial Estate, hitway Drive, Greenford, Middlesex UB6 8PW 
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NewBrain-scanning 
TI Moni1or program. b) E.J. Kem· 

en, is from the Watk1sssiablc. The 
ea 1s to let )OU rumma ge aroun d 

msade )OUr Ne\.\bram to find out \\hat 1) 

the re-or indeed. "' hat m1gh1 be missing. 

Features 
With this m mmd. )OU can go to an) 
add ress and find out \\hal is there m hex 
and ASCI I. c:nterne\\ b)IC)at addr esses or 
you r chotce. and 1ransrcr bk>cks of data 
from one addre~ to another . A he'<I 
d«,maLoctal'bmary comerter is built m. 
10 help people hke me who are sidl no1 
sk,lkd 1n th1nl 1ng m se,:teen.,;, ten s. eight s 
and t'ol.'OS 1n quick successio n . 

The conte nts of any address or gro up of 
addresses ca n be listed 10 ,;cree n o r pnnler 
in hex . dcetm al. or ASC II code equwa· 
lents. and data can be SA VEd :md 
VERIFIED or LOADed from 1hc 
prognim . 

Presentation 
The program came 1n 1nden1ical packing 10 
the Bra1nzap assemble r . dearly labelled 
Mon itor. and acco mpani ed b) a single A4 
sheet of1h1n green ca rd ."' h1ch \.\aS far from 
informame. When I first opene d 11 to 
re, ·ea l 11s blan k mtcnor. I though! that 
perhaps 1he user guide had fallen out. But 
there 1s no use r guide . The only 1nforma· 
uon a,ailab\c is the print ed hs1 of co m­
mand s a, ·a1lablc m response to the > 
prompt. "'hich ;dso appear~ on th e thir d 
screen yo u get "'hen )OU RUN 1he 
p rogram . 

I reall y do feel that more mform auon 
could an d should ha,e been prouded. 
particularly for a program intended to 
open up the Ne"'bram. \.\h~ O\.\ner'\ 
manual may"''" a priu for o~u nt y and 
unhelpfulness . 

Getting started 
'Mo nito r' loads eas ily, 1f slo\.\ly. and then 
RUN p rese nts a screen anno uncing11'-Clf. a 
copyrig_ht mes~gc . and ' Press space ba r to 
continue· . The next screen contams the 
~me menu of smgle-ke) command~ a,a 1l­
ab le. l1sted 1n th e most pecuhar order: 
E [li'.llfrom momlQr 
Q L1..,l:tMulahlecommand~(mother 

\.\Ord.,, the '>C"reen ~ou are loo lm J.t l ) 
A Promph\.\llhS . Fnterhexaddre•" 

Rephe"' \,\ 1th heli'. d ata .it addn:\"> ,11 
ASCI I character(1f an)) 

f FillsSx:cxx>SY)')y•w11hSu 
M M o, ·esSxnx>SyY)')':toslartatSuu 
S Saves101apcfromSxxxxtoSyyy). W11h 

J2 

,·enfy 
L Loadsfromtapc 
O l l ex/ASC ll fdec1mal dumpt osc rcen 

addressSuxx >Syyn 
P Prin1scr eentopr1n1er 
V Set screen to40/80co lumnsfor hex/dec 

dump. 
R Reco rder remote rel ease 

C ll ex/deo'octlbi n conve rter 
G Gof romaddressSuxx. 

The logical impulse. once )·Ou ha\e 
un ders tood \,\ hat is on offe r, is to en ter the 
appropnate command (and perhaps C\.\ -

line). ll o111c,er . first )OU h a,e to obey 1he 
prompt ·Pr ess spacebar to continue'. and 
1hen. v. hen the menu has d1sappea red .)OU 
han ~ 10 remembe r \.\hat 11 Vr35 1ha1 yo u 
wan 1ed and how )'OU \.\ere supposed to get 
it. 

In use 
Tobefa1r. thepnnted,ers 1ono fth e menu 
is m,aluable at thi s early s1age. Once 
you become fam1har wit h the progr a m ii 
ca n probably be dispensed 'with . 

Fr o m this po int o n . the Monitor does 
exactl} 111hat 11 ~ys at will do-an d111o rks 
fairly qu 1d:ly. If )OU \.\3nl. and ha,e the 
pat ienc e for 11, )OU can s1cp from CXXX)h to 
FFOOh \.\'1th the A (pr esumably for 
Address) o r D (ump ) comma nds produ c­
ing amo ng 01her insig hts 1hc experience of 
using 1he program to exa mine the 111ay 111s 
siored 1tse lf . 

Any command can be input m response 
to the> promp t wit hou t hav ing to return 10 
lhe menu . The prog r am's respo nse 10 the 
··v .. (set screen for mat) order makes 11 

look as 1f 1t ha s been refu sed e, e n thoug_h 11 
will m fact be exec uted. There 1s a second 
.. p .. for Print order (10 list 1he menu 10 1he 
pnnter) . \.\h1ch as offered, apparenll) at 
random. a11he boltom of some screco.s of 

Reliability 
In lhe nature of a momtorprogram, \.\h1ch 
offers )OU thechantt to\,\ ander around the 
Ne1o1,bram operating sys1em. crashes ca n 
be expecte d. 

I managed, by inputting decima l inslead 
o f hex at the ··G o from address Sxxxx" 
prompt, to lock up the compu ler 50 badl) 
that the only 1hing to do was switch off. 

re- load a nd siart aga in . I was 11,·arned -
' Without agoodu nde rstand ing ofmac hme 
code prog:ra mmg . ii 1s possible 1ocrash the 
syste m.·· 

I felt that a short error -t rap routine 
would not have added coo much 10 1h e 
p rogram's 2{X)-odd Imes. and would sa,e 
users a possible 1en-m1nute delay m 
re-loading and rc·startmg after a maJor 
crash . 

Verdict 
Ifs interes11ng and wor th th e money jus t 10 
ge t inside the Newbrain , and th e progr am 
and fast and flex ible in use. 

But the documcnt.t t1on is bad. I would 
ha\t: thought that th e minimum require· 
men1111ould be a short explana1 1on of v.hat 
eac h function\.\ as for a nd how and 111 hen to 
use 11. and a \.\armng of the pitfalls o f 
play ing aro und m th e opera tin g sys1e m . 
The 19 short lines o f information (t he 
primed co py of t he menu) ar e a sorry 
lei-down of a co mpe 1cn1ly \.\J11ten 
prog ram. 

Used m con Junc tion Vrilh an assemble r . 
thi s package 'A.Ou Id make a usefu l mtroduc-
11on to mac hin e code on the Newbrain . 

Ho v.-e,er. as more software for the 
mac hine becomes available Watk1 ss Com­
puter5 may ha\e to conside r u pgrad 1n1 the 
Monitor o r be leh in the cold by better 
programs. 

RATINCS 
r .... ... --. ... --.. ..... • ••• •• • ••• ••• ••• 
Nce t8 80,......._\\ 1tk1ssComputeB ,4 
N1nn1nplanc. Rabley Hea1h. Wd•1n.Heni 
AL69TO.tdf0438)812.tJ9 ,..... Cassent 
...._.._ Nonc ...... M&llordcr 
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LONDON COMPUTER CENTRE 

Fulloatu<e,,,_Printe< 
Excolenl Pm! Ouaily 
80 CPS Bi-doocbonal 

~~ TnlaO<Feed 
.. Res & Blocl< Gt8l)hocs 

· lncbing Free Interlace Cat>ie & BolC of Paper 

~~~:2~~ 
Ven./Hor1zTabs. VLSTopof Form etc. 
llalics and picalonls 

ALL PRICES ARE EXCLUSIVE OF VAT & DELIVERY . 
LMper•ngeotCP /IISoltw a,w, ~Prlnllln&PerfphenlsavallM»e .Oemonstratlonaondmodels. 

43 Grafton Way, London W1P 5LA (Opposite Maples) 
Opening Hours: 11-7 Mon-Fri 12-4 Sat. 

24 hours answer phone: 01-233 572101-3874455 

iCL 
ICL brand Flexible o· 

andC ISCS 
_omputer Tape are now 

available from Mem 
Ring the number on th~:~1 

below for IMMEDIATE 
despatch . 

• 1-:E~ • . ..., ..... .._........ :·:::.:·..:::.-:.:...-~ - . 
• l.ondon. W21EO Tef:01-4026822 ·-- - · - - - . 

0,.0.lt •Y l'HO#. Olt CALL IN ANO••• FOlt YOUlfUll 
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Tir ed of re , lifeless listin 

Seikosha's 
rainbow print 
Until the amv al of the G P-700A. 

rull-colour pnnlcrs .... c,c the prc­
ser\'Cofpcoplc\\1t h at lcast £1JXX)10 

spend. The GP· 700A can be claimed 1.1.·ith 
jus1ifica1ion to rcprc~n l a pru:e bre ak· 
through because 1t 1scapablcof full-colour 
1cx1 ;md graphic pnntmg for the compa ri· 
l ively modes! outlay of £425 plus VAT. 

The question is. of course. ""hcthcr this 
pricing md,catcs hm1tat1ons m perfo r m· 

'""'· 
First im pressions 

A display panel on the right feat ures t hree 
1nd1catorhgh 1s and four push-buttons. The 
lights ind1ca1c 'Power', 'Pape r -empt y' and 
'Copy' !he bunons executive 'Stop'. ' Li ne 
feed', 'Form feed', and 'Copy'. 

The Copy bunon engages an opuonal 
copy board (es timalcd to cos! £6().£70) 
""h1ch gl\cS yo u a screen-dum p (m colo ur 
of course) . The le )t model d1dn ·, ha, e one 
or 1hcsc a nd graph ic producuon m,·oh ed 
addressing the do1s - a real headache. 

Th e nois) mO\'ing bits a rc co,ered by a 
transparent plastic pane l. Th,s 1.s remo,­
ablc but is a ,er) neccssar) elemen t for 11 
redu ces the noise sign ifican tly. It has to: 
1his is lhe loudest dot matrix printe r I ha,e 
e,c r enco un1ercd . 11 sounds like someone 
isusingan elcct ncalarcu lar §.3,,, 1n the next 
room. 

Feed methods arc ei ther tr actor or 
frlct, on-feed. It isn't n«cssary to remo\C 
the sproc ket holdc:JS for fn clion feed as 
there 1s a mple room. The casse tc holds a 
length of con tinu ous ribbon and four mk 
cartridges - )ellow. magenta. cyan and 
bl ack. Extra colo urs are a,·a ilable by 
m1xmg (o,en;tnking) d1fferent pnma ry 
colours under soft'ol.are con t rol . 

Setting up 
Th1s1ssimplicityitsclf . Although I thought 
I "Aould ha,c trouble removmg;replac mg 
!he ink cassette all tha t ,,,as needed was to 
turn the cent ral spindle on the casseue. 
press the re lease lever and lift gently -
three $Cronds at most. Inserting the 
ron11nuous paper 1,11as just as easy because 
the t ractor holden §lide smoothl) across 
the friction bar - fine adJ ustme nt is no 
prob lem. 

Paper thickness is cate red for v.11h eight 
head adjustme nt pos itions. 

The only real grum ble I ha,e about the 
process of get t ing up a nd runn ing is t r)'ing 
to acwss the dip switches ms1de the 
pnnte r. Six screws ha, ·c to be undone and 
the co,e r of the printer gently lifted off. 
~ dip switches allow you 10 change the 
fou r Europea n character se ts. The Centro-

n1cs 1nterfacc is a t the back of t he printer . 

Documentation 
Yuk! I fs clea r 1hatdocumcntat 1on was last 
on the list of prioritie s. The inexperienced 
use r is in for a ~ock. 

Everyth ing starts off simply enough. 
'This is a plu g. thi s is a printer' and so on: 
bul the de scription of the contro l codes is 
enough to boggle t he brai n. Although all 
the necessary informa tion is there ifs 
written for the person ,,,ho is gomg 10 
ins1all the prm1e r as parl or a syste m . 

All 1heco n1rol codes. d1psw1tch settings 
and so on a rc included bu t neccssary 
informat ion suc h as recommended paper 
and maintenance advice is v.holly lacking . 

I can see GP 700A users jam ming 1he1r 
dea lers' swilchboard.s . 

T o g1\'e programmers an idea of how 
lhmgs arc do ne thcrt· is a sample program 
at 1he bark or 1he ma nual. Agam . thi s is 
fine for rhe prog rammer. but for the 
C\'Cl)day owner con fusion is a ~ rtam 
companio n . 

11111 ,.._ Ille IP-11M II •...., ....._ ........... ,.. .......... ..,. ... ..... __... ............ __.._.. ... 
......... i-c. ......... ,....., .................. ._.,_.,,... •• . , .............. 6"'., ... .........""7...,.,... .• ,....,...., .... .............................. ,...... 

Features =;.~....::~.,.::-: 
I ts biggest featur e is t he ab1li1y 10 print in -~ r, ,.......... ._. 111 ·~ 
se,c n colours. It 'ol.illa llowprintmgofany _...,.._ ................. ...._..... 
colour v.1thm the line or pixel . This means ,......._ . ........... ...........,...._. .. 
that a scree n dump of. S-3), the BBC's ..., ..... ......._.._.,.. .......... .._ 
mode I 1n colou r is 1tltoret irally possible. .. ......... _..., ............. 
With a ll the con1rol codes ncC'Cssary to .,.... 
undertake 1he cnrcisc many users may ,.. .. ,..._ ....... ~"-" 
find the copyboa rd an attractl\e option . ...... •".,...... ....... Ille filllN • .., 

For ordinary charae1crs. ho,,,e,cr. 11 1s ::--.=:-... -::.= .. ,.... .. 
possible to change the colo ur quit e easi ly. n. .._ .... .._.._ ......._ •w I LPRINT C II RS (20)+C f-l RS(2)+ 'hel· ......_..,_._. .... ._. ........... 
10· will pnn t 'hello' and subseque nt ......_ 
characters in red . The colours can be n.tfl.1111,.. • ._...,~,.._ 
changcdbywr itingad1fre ren1ron1rolcodc 11 • 41 ..,_ .......... .......... 
to the printer . ......_ n. ,.._ • .................. • 

Aw ordofwa rning-if)'o u·rc intcrestcd ........ .,,.,....... ... ~ """" 
m th is pri nter it's essential tha t )OU make _.._.. .............. __....._.~. 
sure yo ur applications prog rams are ro m- .. ,...,,.. ........... ,...._ .. .._ 
patibl e. With some word processors. for ... .,.. .. ....,ac.....,.....,.• 
inslancc. the co ntrol codes used to format =-.:.-=..-::-.::....._ .. 
the tex.1 may be in terpreted b) the prinl cr '-------,-- ----,-! 
di fferently. Th ,s is not the fault of the When 1his is mixed ,,,ith the option of 
GP-700A: it's an inhere nt problem with doublcw ,d1hprin t1ng.)ou effcc11\ely ha\ e 
printe r buying. four d1fferen1 sized l)'pcfaCH . 

Mos1ofl hcoperationsof1 hcp nnt er can Page length can also be specified by 
be co ntrolled bysoft,,,are-'ol. nt1ngcodes c11hernumbe ro flinesperpagcorbyinches 
lo the pri nter. Line feed and ca rriage per page. Youmustbccarcfulif)ouarcto 
return can be sen t indw1dually if desired take the first option and then use large 
and the re arc thr ee ways of setting line charae1ers-you could end up in a mess . 
spacing. Tabulat ion is not supported. but 11 is 

I I may be set 10 'Al or 1/16 of an inch or if possiblc tospec1fythc print pos111on Y.ilh1n 
you really want 10 be Oex1ble. you ran set a line by send ing a lhree digit dec.,mal 
the line feed to n/ 120 inches whe re ·n· is a number . When it is used in dot graphic 
numbcr less1han99.Ch a racierspacingcan mode, it is possible to speci fy the print 
be se t to 10 or 13.3 cha racters per inch . position down 10 a single pixel. 
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One handy feature is lhc faC1hty 10 
repeat charac ters. By doing this it is 
possible to do loog undc rlinings without 
having 10 e nler a longst rmg. It 1s possible 
to print individual do~ in any of sc\·e n 
colours anywhere on t he pages . 

No rmal 1ext can be interspersed w11h 
graph ics o f your own design . The prin1er 
does not have any gra phic characte r ~Is 
and it is le ft to )'OU to sen d graphicsdala to 
the prin ter . Todo this)·oucanma ke"hole 
characten one colour, o r you can spc:c1fy 
co loun by ROB ras1er scan or ha mme r· 
head scan. This level of control means that 
the G P·700A must be one of the mosl 
flu ible dot mal rix gra phic prinlcrs avail­
able. 

If all th i:s M>Unds a bit daunt ing. 
professio nal help is appare ntly on Che way. 
wa y. 

DRG, the: 700A distri butor , is busily 
drumm ing up thi rd' party software and 
hardwa re support. An Apple card for 
scree n dumping lo the printer is on the 
d rawing board. expected 1ocos1 £65 to £75. 

For BBC owners there is a possibili ty 
that Cloud Techniques Colour Pa ~ nc box 
will also be supported with the ncces.sary 
softwa re to down load its graph.CS. The 
company is also cons idering sel ling the 
necessary cont rol program by itself . 

The standar d copy boar d from DRG is 
exp«te d 10 cost £60 10 £70. 

Up and runnin g 
Turning on the printer and holding down 
the line· feed sc1s off the self-test mode . All 
the characters are prin ted m glor ious 
colour and a t this stage the most dis­
apJX)tnting aspec t becomes clear . The 
black print Of1 the test model was slightly 
blurred while all the othe r colours "ere 
fi~ . 

I checked lhe paper. ri bbon and ink 
cart ridge bu l all was well. Selling the head 
adjustment did no good either so I can only 
put it do wn to the type of ribbon used . 

I hope: this proble m is solved beca use 
althoug h this pri n1er's main feature is 
obvious ly colo ur, users arc bou nd to want 
standa rd text ou 1put for 1he money. 

The speed remained at a consianl S()cps. 
E,•en when unusual combina tions of 
colours are being ex« uled t he head 
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c:..--~ n.r.,.700,,·._..,,.. ___ ... ~.._ tlll_., ..,...,,_.__ 
S.llaPlftJ"" ..... ., ... .. .................. ,..,... . 

requires only one pass 10 o,erslrike (see 
box opposi te). 

The fnctton feed "H ,c ry good: eu~n 
whe n usmg cont inuous paper 11 ne\er 
wavered. Usmg single sheets meant t hat 
1.5 inches of space " as reser,·ed a 1 the top 
and bonom of 1he sheelS and 1h1s 1s qu11e 
accepta ble . 

Two handy mainlenanec features: 1he 
pape r debr is ptckcd up b)' the ndgcd 
plauen " as easily clea~d off. Ifs neca ­
s.ary to do this quite often. Also . .... hen 
printing v.,1h differe nt colours. parts of 1he 
ribbon ten<kd to get smeared v.•1th ano 1hcr 
colour. One way to get round 1h1s 1s to put 
the printe r into self·tcst mode "11hou1 
paper . This rc,'Oh·es the ribbo n a nd gets 
1hc ink to the right places agam. 

Verdict 
The SeikoshaG P-700A isas1gn1ficant s1ep 
forward in colour graphic prin11ng and " ill 
be useful to people who need or v.an1 
colou r. It has ma ny features t ha t )'OU 

wouldn' t expect fo r 1he pnec . 
Used wilh the pla nned graph.CS syste ms 

it should make a rev,,ard1ng output device 
for the hobbyis l . and pro, ·1de a valuab le 
cool for the designe r . 

To access 11s .... anders. ho""e"e r . re· 
quires e11her ackhttonal ha rd or soft"a rc. 
or patie nce and ap11tude. 

hNI Sc,koshaGP-700Acok>urpnntcr lMitrl'ttt 
CcntrcNua parallel , RS231 (opoonal e1nra) 
S,., S0cps ~ Sc1kmh• PriN £42.S 
l)t'-ll VAT s..,Mff C D RG (0934) -419914 

" 
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A microcomputer is only as useful as the software package run on it. And -
until now-finding the package tailored to your needs (or your customers) hasn't 
been too easy. 

Now, Microcomputer Software Directory is here. Its the complete guid 
for buyers and sellers, helping you both identify and - just as importantly­
locate the most suitable software packages. 

We've included details of over 3,000 painstakingly edited 
business packages, as well as some of the more exciting games. 

Finding the right package 
A glance at our lwelve main category headings ronfi~ 

Just howmmprehensive MlaocomputerSoftware Oiredory is. 
3.100 software products are listed. under these titles: Systems 
Softl<are' Utilities' Aa:oonllng' Management Systems' Other 
Business & Commerdal Systems' Professional Services' Industry 
& Manufacturing' Retail & Distribution• Scientific."' F.ducalional• 
Government' Games/Hornelllobby' Misa!llaneous' 

Each entry gives the pad<"8e name, funalon.suppller,mst 
and also tells you ,.t,;di madiines it will run on. 

Matching with your machine 
If you already have a madilne,you'II want to know about 

mmpatibillly. So "•'ve induded an Index by madiine make and 
model. And.Just to make life easier still we also cross refer 
madiine type with operating system 



I 

Pinpointing 
special needs 
Some pad(ages may be 

tailored 10 the unique require­
ments or your business or 

profession_ The quick referenre 
Occupation Index at the back or the 

book can wt your search lime to 
minutes. And if you already knowol a 

packll!le by name.just go straight lo iL 
They'" all indexed by Ulle and aaooym in 

theA-Zindex_ l!s:=-~=I C::::::::J!l!.,;;._.,,,;,,::~-c--- - ----,--_J 
In shO<L if you want to fmd exactly llilal you're looking for, Microrompuler Software Directory is exactly 

llilat you've been looking for. 

MICROCOMPUTER SOFTWARE DIRECTOR Y 
The Complete Guide for Buyers and Sellers. 

l "-oukl liktto l'tfflvc a copy of tht Mlc:roc:omP'*f Softwvt Ditmory Order by usln& this f«m. Pay on ltfflpt o(tnvokt-;i 
and1aku ch ..n1aeeoh htsptdaltnlr0ductoryprbol£19 .9S. CN'quoteyouran:lnumber Aa.'.asO V'tsaO 

Amcricln U pressO DinmOubD I 
Signa hlff __ Name__ Mycardnunt>n ls 

I 
Myaddress PltaleiDdicl1t,mttmtmn hodflfp,1)'ffltlll. 

Ahcmativdy order by le:itphoot Ol·l2l 321l 
Pltast smd 1hls ordtrfonn to Computlna Publkltlons Ud. Effi)'n llousf. 

L::-_-::::--- _My_t_, leph_oo_,_"°-=..-=..-_----- -=-- 62.0_.J_anl_Sltttt,_ Londoo_ - WI- A21tG_._ -- -- -- ~ 



M
anymicro ustrsfindda1as1oragca The manual gives a useful 1ablc which wh1chthc S)'Slcmopcratcs:acccsstofiles1s 
major financial hurdle. Although shows the trade offs bet .. ·ecn file size and random. but wi1h1n a file. 11 is sequentia l. 
computcrscontinucto gctchcapcr. ta pe capacity. Thus you write variab les to a file sequcn· 

floppydiskd r1,·csstcadrast lyrcma 1nin the You have 3Sm of lapc at your disposal, tially. and rctric,·c them m the s.amc way. 
over £200 price bracke t. Even the nc:w giving an absol ute maximum or SOK data You can of course. rctne\-c ,ariablcs and 
gcncratlOn of circa Ji n floppy drh ·cs. is S1oragcin40filcsof1280bytcspcrfilc,and di.scardthcmun11lyouarm·cattheonc1ha 1 
hkclytohovcr ro,somc t1mca t least. in the )'Ou want. Tlushas11sgoodandbad points. 
£200 region. so you d\ouldn't cxpcc1100 Tr eating variables as fields w11h1n a file 
much from 1he shrinkage. (record) 1hcy can be of varying lenglh, 

Oneal1c rna1ive1oa flopp)d1.>kdme1s a whteh is com·cnicn l where s1nngs are 
purposc·bu 1hdigi1al tape S)'Slem. Th1scan concerned. but if you want to find the 361h 
combme 1he mechanical s1mphc1ty of a variable. ,e field. )OU must read all !he 
tape drwe ..-,11h a da1a 1ra,n~fer ra1e previous 35 before )'OU get at ii . llu s is all 

approaching 1ha1 of a d1.sk dnH' related 10 file size. If )'OU ha\e a file 
Bui 11 s11II lacks speedy aC'C'ess to (rcrord) which is 1280 b)les long. 11 could 

randoml y pos111oncd blOC"ks of d:llaon the con tain as many as 182 numerical \ariables 
media. Where a disk drne can shoo t lb (or fields). To gel at the 182nd ,n each of 
head out 10 the nght track and s1mpl) "'a,1 the 40 files on a tape could take an 
for t he required sce1or to spin past . a tape unacceptable length of time. 
system must be wound back and forth 10 1ne upshot of all t his 1s lhat carefu l 
che required place before data can be planning of file size 1s necessary 1f )'OU arc 
ptcked up. 10 get the maximum Ocx1b1hty. speed of 

Curra h Comput or (sic!) S)·stcms of access and capaci ty. To this end. data files 
Hartlepool has come up "'Ith the Currah come in fl\·e sizes. rising 1n mcrements of 
220m - one solu11on for people "'hO!.C 2S6bytcs.Themanualghcshelpfulde 1a1ls 
micros u~ the 6502 proccswr. The ~ st of1heamo un1ofspacctakcn up by numeric 
Commodore34.XX).4<XX>and80CKhenesare a er and Siring ,ariables. which aids the 
co,ered. as ,s the Vic 20. and no doubt the plann ing procc~. A "ery small random 
6,l ,ers1on "'Ill emerge m due co urse. The access filing system could be designed, 
Arfon memory eltpansion unit for t he Vic with a maximum of 120 records or 256 
20 1s also suppo rted . Other compu1er) st by1es. and with the (ilename used as 1he 
eligible for the syste m include the OHIO . 0 rage key. 
UKIOI and Aim 65. For some apphcattons this "'ould be 

If )o u·re considering a sophis11c.itcd quite adequate. especially if rapid dala 
1apesys1cma~analterna1i,e1od1skdme). retrieval "'ere not high on the list of 
you'll want 10 know "'ha! you' re l~mg m 11 priori ties. and if most of the data m a 
Speed Of aC'C'CSS for lhe money )OU're On sm a parhCular file would be wanted On each 
saving on the moreeltpe nsivedisksystems . occasion when access took place. 

A number of tape dm ·es eiust . bul With disk drives becoming a little 
t)pu:-ally the) tend not to offer random cheape r . and Jin dri"es coming into the 
access racili11es. part1cular l.y where olde 1 b d t marke1. co mpet ition ror this part of the 
comput ers are concerned . For m;tn) such u ge s market is becoming tougher, and a price 
users. occasional random access fac1l111cs cutfro m theprescntlcvelof£139maysoon 
for data. and fast windmg 10 locate bcrome esse ntial if Currah's offering is to 
progr a ms, 1s all that 1s really required be suooessful. 

Getting started dcr~17;:~;g1:~;:rsh1::~;;;~~~~ 
The Vic \'ers1on I tested "'a) Mmple to handled succc~fully, mdudmg crass 
connect . You JU.St ha"e to plug the board errors. such as lea ving the cassette door 
supplie d 1n10 1hc memo ry eltpan~1on )lot . ~n. and scnd1ng commands intended to 
The manual "'arns you to make sure that create tape ae1ivity. An er ror flag can be 
t he Currah logo 1) uppermost. to ensure peeked. and the resul1 used to cause the 
that 1hc bo.trd is the right way up. program to Jump to an error· handhng 

Connec11ons for ot her machine) a rc subrou1me . 
shghllymorecomph catcd.andbu)Crs"'ho One anracU\>e touch is that 1f an e rror 
are not used to pluggmg chips m and out occurs m direct mode. a single leue r 1s 
"'ill no doubl prefer to Jct 1hcir dealer do pnn1cd to the screen. ·N' indicating No 
this. You must ma ke sure that the space ca~sellc 1s present. ·E" End of tape 
where lhe de,·icc "'111 be IOC"atcd 1n memory encou nte red. and ·c the cassellc 1s "'nu: 
is not already OCC'up1cd. smcc 11 is mcmor) • proteeted. the file has n01 been found 1n the 
mapped . It therefore docsn·1 stop )"OU dn cC1ory.thcEndofFile Marker hasbeen 
using the elt1\t1ng ports and fac1h11cs. For encou ntered or o,·erflo"'ed. or there 1s a 
Commodore and 0 1110 machlllC!lo t h« Read or \Vnte Venfica11on error . 
dc\-lCC may be reloca ted 10 a\01d possible In program mode the screen printin g 
conflicts . a minimum of JOK data sto rage 1n 120 files would be embarrassing . so )'OU are able 10 

Nofcwerthane1ghtp,eeks a ndpokcsarc of 256 bytes per file. All of these figures peek a location . and by ca rrying out a 
hsted m the manua l for eac h confi~u rallon apply to one side of a digital m1ni-easse11e, logical AND. delermme whether a par· 
- these te!)I that )ou·re hoo l.cd up which is or app roximately the same 11cular tn>eofcrrorhasoccurred. Th1s"'ill 
correctly. Once you're satisfied )"OU i)''e a dimensions as lhe cassell es used in pocket enable robust code to be produced. 
single command , which appears on t he note- takers. resulti ng tn user-fnen dly programs. The 

:r::;i a;~ia~:;~ r:!>;.;~nC:- ,!~~;:~ In use ~r=,;1:c~ :: i:~r;~f t~r ~: ;~?;!;~: 
LY"":___••_co_n_1_ro_1,_~_220m~-·~~~~~~ ll- •_•_•m~po- '-"-"-'-'"-"-"_de_~_.,_•_d_1h_•_•_~~)-'"~ °"'-'--'-'-""-"-~-'_"&~•-•_"_'cd_o_u_1.~~~__, ._ 

" 
PCN' JULY2J.J ULYZ1.IIJIO 



BBC OWNERS 
Why not consider the HOBBIT FLOPPY TAPE SYSTEM 
for your computer? 
The HOBBIT gives you all the facilities you would 
expect from a floppy disc at a fraction of the price. 

Brief Speclllcallons 
"' Read/Write speed of 750 .BYTES per second 
1't Capacity: 101 K BYTES per CASSmE 
"' Average access time 22 seconds 
1't Up to 138 FILES perCASSffiE 
"' Completely automatic - no buttons to press 
"'Fully built, boxed and tested. Just plug in and go 
1't System can support TWO DRIVES 

Available from stock 
PRICE £135.00 plus VAT 

Also available for NASCOM computers 
PRICE £120.00 plus VAT 

Access and Barclaycard accepted 

For more details contact: 

l~mn Computer Products 
KILN LAKE, LAUGHARNE, CARMARTHEN, 

DYFED SA33 40E. 
Tel: Laugharne (099 421) 515 

.,Vev/.91"~--,·-,. __ _ 
Buy from the NewBrain Specialists "I 

New9r• in Modeh A and AO } 
hp,,nded Newlk a,n 1yst-,n1 e.11 fo, POCH 
AH1hele.OS,c.blfletc . 
Softw-Techn.ul M~ rso 

J'ritl l- EPM>nfX80,RXIO,Sh1nw1CP80,Ju kil5100et c. 
From C2e7-.. YAT 

Recot-dw SanyoDR1010 •11 Reoordiei'C39+C51SVAT 

NewBrain Software Selection 
lftA»QAPASSEM8l.Ul CW) An 1nte,1Ct1vtH ... m~l9dt lOf 
open1"9vptheworlda'Z80mkh1M .. ngu• £995 
MONfTO.. (W) The memory rl\9~et' E11.1m1ne • .it er, tilt, move, 
dumc,, uw , io.ct, n,n, p,,nt, con~ e,c. [I 00 
DISASSEMl l Ul (WJ Uruevel the NU.U ot the N-81 11n'1 ROM C9.95 
DATAl.f.$E (G ) lt1Ch .• ,ton ,ndM l rchon 1ny fiekl , and 
l'I\Myot~uM fulfHturet [19 .95 
CHt:U IGtlTheont't'W'vtt>ffnw1it,nolol1 n,,s 
UFC SEAflCH (W) lA<tvenlur•I Flllt !he Ntw8f a.n and c.n 
t1tetwolll <te1,.,..1oso1Yel t9.9S 
IAAIHTfXT IW) All HI V· IO-UN Ind ~l)fl lCtoc.i W/P (t2 00 
I TM TMK IW) Aid theG•J.lf'f of the Kl,ngon ~-
11 '(0Uan! C900 
utAJNWNTIA f8) A.llthe WIP1- .i urHyGU'W ~w .. hngfofl °' 50 

EPROMVERSK>N c,1 .'() 
LOAN a MORTGAGE IW) Vital inlorm • tion lo,~ 
MldbOUOWftS C'l.9' 
t HOU OOU: fWI R6"doffl holff . Fal'.twlyt, el'ld 3-0 
DYfti"9.1Yffitbkwlnd) £100 
XIOMIIA.TI\.E !lfful.ctlOflg•mto CIOO 
KrrtoSoilrwMe,uppl-, 
B • Br1onweye.G • o.min. . Gf • Grurwtv. W a W•t klHCotnJ>ut~ 
PrH H wn t~forfvHl..i1ofNe w8 111n,U,rdw•relitJOhw1,eetc 
AUTHOlilS- OOYOUHAV EAHIOGMMWf.MIGKT SEU 1 
MAA. Ofl O(JII- Frff delivery lo, oro.r• ov., CS. 
To obl11n rou, New8r11n eic:. ung u, on S1-.ge (04381112 439 
IAcceu,cce,pted )ornl'ldc~AcceHAUffl~ IO 

ANGELA ENTERPRISES 
4Ni n""'91Une , llebleyHee th . .. 

\..._Wetwyn. ~Alft:! : s •-I0431 ) 112Qt ICl..J ~ 

ARME!l YOUR HOME COMPUTER SPECIALISTS 

ATA RI 400 + 800 EPSON HX20 Dragon 32 £169 .00 
Spectrum from £99 .00 

• 
Orie I (48K) 139.00 

~ 
Ace £89 .95 
ZX81 £39 .95 
VIC20 Pack £139 .00 
CBM64 £275 .00 

HX-20 £462 .00 
400 + 8as1c + Recorder OX-10 £1995.00 SordM 5 £149 .00 

+ Joystick + 5 blank 
cass. + demo cass. 

£199 .00 SHARP TV GAMES 
400 as above but w ith MZ80A £499 .00 Atar i + lntellivis ion 
48K £284 .00 MZ80B £799.00 Soon - Coleco + Vectrex 
800 as above w ith 48K PC1500 £155 .00 

£339 .00 PC1251 £79 .95 All prices inc VAT. 

24 GLOUCESTER ROAD BRIGHTON 698424 
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08 There arc cu cumstan«s " ·here 1h1s " •II 
not be suffi cient. In a quest for iocrca smgly 
uscr -fncndl) ' pro grams. " ' v.111 "°' "bi) 
wa nl 10 know the actua l hardv. :u e s1a1us. 
For example . has lhe cassc ue doo r bee n 
ope ned? ls the re a ca.sst:lt c 1n pos1t1on . 1s 1t 
wn tc prolcctcd? I las chc end of tape bee n 
ellCOUnlc rcd? Ag am, Curr :1h is to be 
cong ra1ula1ed on hann g 1hough1 of thi s. 
and ha ,·mg provided a hardw a re Sia tu~ nag 
- v.h1ch can be read in 1hcsamc v.ayas thc 
error nag - to provide 1h1s son of 
1nforma11on. 

The manua l co nla ms some c,tamples 
of using 1hese flags to produce amus1ng and 
mslruct1ona l mess.ages. The \ Cf)' pro fes· 
sional approach of the design team 1s 
md1cated b) 1he cx1s1cncc of commands to 
dea l v.11h rc ad orv.n tec rrorsdfic1en ll) . In 
1he fi rSt place. e,c l) read or "'n tc 
ope ration 1sa uto ma 11cally ,e nfied , and an 
add itiona l \en r) comm and 1s a\ a1lablc for 
\·ital daia (o r those or a ner,, ous d ispos i· 
l ion) . If an er ror 1s disco\·ered , this ca n be 
dete cted , the ta pe re wound 10 the start or 
the block. (o r file ) a nd t he ms1ructmns 
gi\aen to read the next file. 

Proccssmg of lhe da1a is speeded up b) 
the use of substa ntial buffers to get 1he data 
in chunks- these ca n the n be handled m 
Basic o r machine code. 

h is poss ible to discO\e r . m pr<J8ra m 
mode or direc t mode. v,het he r you ha \ e a 
progr a m tape or a data tape installed ,n the 
machine. You can also find out the tota l 
number or data files v. h1ch a tape "'ill be 
a ble to hold . a nd the number offre e spaces 
"'hich e xist. ll us figure is decreased asda 1a 
1s M ill en to a hith er to empt) file. and 
mcreasc:d "' hen the KF (Kill File) ro m· 
mand 1s issued. 

All 1h1s add s up to a rathe r m1elhgm t 
tape unit. All comma nds are a single 
prefix. ·~ ·o r '! ' rollo"'ed by 1"'0 leu ers 
only . The se are mnemonics as far as 
possible. Th e ·((, FO ' command forma ts 
the tape . 

You ca n g1\C the tape a name ofup 1063 
char acte rs. This is a gre at help tov,ards t he 
rea dy indcn11fica 11on o f tapes. a nd ma n) 
disk use rs. includin g myself . ..,.,sht ha t thcu 
disk opc ratmg systems offe red similar 
lu-<ury. It 1s b) far the best pract ice to keep 
prog ram tapes a nd data ta pes ~pa rate. 
and the format comma nd deman ds tha t 
you spe cify v,hethe r )OOr !ape IS fo r 
programs o r da ta. If it ,s fo r data . ) OU must 
specif y file le ng1h as 1,1,·c ll. ,n pages of 256 
b) les. Th e ma nua l warns t ha t da taco rru p-­
hOn is the 1ne\' 1tab leco nseq ucncco ftr ) tng 
10 m,x data files a nd progr a m files on !he 
same 1apc. 

Th e•(<, NF' comma nd sea rches for the 
first fr« space on the tape and ~111on s 
the tape rea d) tO\\ n te 10 11. Th e command 
pc rmtlS) OU to na me 1he file. "'ith up to 13 
characte rs. 

Typing •(<, O F' open s an ex1stmg file and 
reads 11s conte nts into a buffe r . v,h1le 
•(c, CF' closes the file. It 1s 1mpon a n1 to 
reahse that 11 1s this co mmand v,h1ch 
actuall y wntes the da ta onto )Our tape -
unt11 thisco mma nd 1sg 1\e n. 1tex1sison ly 1n 
the buffer memory in the 1apc unit. Fa1hng .. 

IPCN PRO-TEST I 

CTOS - THE EXTINDED " BASIC" COMMANDS 

Please nole lhal for O HIO. UK IOI and A l~ l65 l he @ is repla ct by ! 

(a FO 
~ DL 
(i, DS 
Is PD 
(a BS 
(a Bl 
(i, AP 
(i, NF 
~ I OF 
~ I KF 
((, Cf 
(i, CD 
(a R E 
0 PR 
('l FI 
(ii RW 
~I ER 
~1 RB 
~ RN 
~ WN 
(i, VE 

" NAME "O nl) 

" NAM E''or AS 
"NA M[ "or AS 
" NAM E" or AS 
"NA M E"orA S 
"NAME" or AS 
" NAM E" or AS 

A Of AS c1c 
A or AS ctc 

tocl ~ 1he file co rrect ly \\ 111 resull m the 
dir ectory ma nageme nt S)~lcm's malfunc · 
tioning. 110\\e ver the •(<, Kl-- ·Kill File' 
command .... ,11 se t mau ers s1ra1ght aga in 

It is impor tant to use the ' (uCO ' 
command after crea ttng or upda1ing files. 
This close s the last file used , and re..,.ntes 
the directory onto iape . 1ogethe r v,1th 
de1a 1ls of 1he locations. You ca n a, 01d 
ha,..ing to do th is b) using '(t1 OS' to ~ ,c 
and \en fy the direc tor) · a fte r cl~ 1ng lhc 
las t file. ·~, DL' is 1he O,rec tor)' Load 
co mmand which you sho uld ,n, oke 1m· 
mediately af1er m~n 1nga new casse tte. It 
prm is out a hst of all unscratched files. as 
1,1,ell as the cassetce name. 

11\C Bas ic prog ram sa , e comm and 1s 
·~, BS', \\ h1ch is , e nfied automa t 1catl) 
11\C dir ectory is also ~\ed and \ ·erified 
a utoma hca lly. You load a Basic progra m 
v,uh '(<1 BL' . "'h1ch a lso carrie so ut an e rror 
check. A progra m can be tacked o nto the 
end of 1hec 111s1mgo ne with •(<, A P'. but 1t 1'ii 
the use r's respon s1b1h1y 10 en sure that the 
hne numbers of the program on10 v. h1ch 
the incoming progra m 1s 10 be a ppended 
arc a ll lov,er than any of the mcommg hnes 
Tha t 1s. 11 1s not a 'Merge · ope rauo n , 
Va nab les are pnnted sequ en11a ll) v,1t h 
·(<, PR'. Note 1ha 11heseq uent1al file is able 
to be a maximu m of only 1280 b) tCS long. 
You "' ill nee d to use se,e ral fik scon\C'C'u· 
h \e l) 1f )·Ou need mo re space. 

l'h e oppos1tco f '((1 PR' 1~ '(I'/ RE'. v,h1ch 
a llov,~ read mg or , ar ,ab les Smee the 
\•an ab les arc stored m the casse tte buffer 1n 
sequence. 1he) ca n be gl\ e n a different 
, an able name from 1he one u'-Cd v.he n 
"' n tmg them 101he file. 

The file pointe r IS rcsc1 \\ Ith '{(1 Fr. 
"' h1ch e nable s data 10 be read from the 
beginning of 1ha1 file. You erase the tape 
with •(<, ER'. 1,1,,hile •((, RW' re .... mds a iape 
and ·ea WN' wnt cs the next blocl o rda ta to 
ta~ . 

Yo u ca n POK E value s into the sta n 
and e nd file point ers , and then dump the 
conte nts ofa ny mem ory a rea on101ape. A 

Form al Ta pe 
D1r«IOf) Load 
Due<:ton Sa\c 
Print l>nt'Cto r\ 
HAS IC Sa\C 
DAS JC Lood 
Append BASK P rog.ra m 
Nrv. F1k 
Open F,lc 
K1U F,k 
Cl<Kc 1 ,k 
Clo<;;e-Fik& D1re<:10r} 
Read Van abk 
Pn n1 Van abtt 
tn111alt<,t' l1 lc Pom 1cr 
Rc .... md 
[rasc r ape 
Dad .~ 
Rrad hc .. ,1 Hlod , 
\\ ntc 1'c:,;t Dlod , 
Vcn h 

s1m1lar comma nd allov, s for 1hese blocks to 
bel oa ded mto the mach ine from tape . This 
permits loadin g and sa, mg or machmc 
code progra ms. and a lso allows ~ recns or 
da ta to be loaded and sa\·ed . 

Rev,mdmg a tape comple1cly from end 
to end takes o,er on e a nd a half min utes. 
and t his ap proximates 10 a worst case 
search 11me. In man y case) the search ltme 
will be much le~ t ha n 1h1~. a nd 1f nea rb) 
files are sought, three 10 four seco nds for 
re tric, a l ·~co mmon. 

Verdict 
The machine v,o rks well . and pe rforms as 
specified Potenlla l custom er) will loo k 
careful!)' at the trade .o ff bel\\ een this and 
othe r method s of stor age. as the Currah 
rcp rese n1s a su~tant1a l ,mpro,ement on 
,;;1mpk lapc decks. but is much bckJ"' the 
spee d a nd capa cit) of flopp )' disks. 

Some flopp) disk umts are beco mmg so 
chea p no"' that )OU v,ould need to be , c') 
shor t of funds, and or place a lov. value o n 
)OUrt1me. togo fort lus umt c) pcc1ally 1f 
)OU expected 10 do a lot of ra ndo m ac«ss 
file ope ra11on.). 

l lo"' e, er . 1he ea sil) re me mbered 
mnem o nics. U5" of files for md1,1dua l 
records. v,h1ch ca n be retn e,.ed b)' name. 
a nd the, an able length data fie lds "' 111 be of 
consider able att raction to nev, progra m· 
mers. as v,·111 the ease or pr0f..ra nm11ng. 

Whethe r you cons ide r ii a sa1isfac1ory 
a lterna11,e for a disk d m e v,11! depend o n 
1he depth o f ) OUr pocket, and the pn ce of 
t he disk dmc you v,ould 01hcrwise 
consider. Its hm1tc-d capacity and slov, 
speed make 1tsu1tablc onl) for sma lls1mple 
random access a pphcat1ons, and I ca nnOI 
he lp feehn g that most users v,ould grow oul 
of 11 rather qu1ckl), a nd tradc· up. 

... O..n~h 220m mm1 d1Jll8I CtiioCIIC 
recor~r ...... Pct)(XK)«lll.l,~ . \ic20. 
Otuol\JKIOI. A,m65 .......... Currah 
C.omputor CompoMnU , {°'29) 729% ,.._ 
£200inc\AT 
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ZXSpectrwn 
expansion ... 
...start with one card ... 
extend up to seven cards! 

zx 

USP Spectrum Expansion 
'make it easy on yourself ' 

r------------------, START NOW $=='.-=,..- - : 
ORlJ<;R. # €,Re / ,.-----· I~ °"' IIIIMo:.19 ~..t.£ , TOMII[ ~Ucl , ttir I ~= uo : ~~ 3-..........,~ 

...... .....,, I 
-r:;..~-~.,.,,,~~~·~"'"'~- ----,-,,,-1-~1-- - ------ - 1 

:.::- ........ 2190 _ ________ _ , 

a-. .. ....-.-.-.i....... __ ___ , 
..... ..,.,., < 

C.-.. ~ ttirLJISP.M) - --- --- -- - ' l ,...111:*. M P6 p Po.C'.odil I V 

::..io TOTAL = ='- ------ Ii 
12----nr ...,.°'*~ I ~ L ""-Mlld1911110 _____ W...,..EIIIOP9MIOCZOO ___ ..J i ___,__., 



I( ou \\anl a cuMorniscd corn uter. the Stuart Cooke re rts. 

On Board a Rader 
O

\erthtla..,t fc- month.s 1henumhtrof 
mKToprOCC'\"()f'\ on tht mar~c:t ha~ 
more 1h.1n l.klUl'tk:J \16'\t of thnc 

ha\e b«n auntd .. 1 1ht horn( u~ r . anJ 
o ffer fiK"lltt1('\ ,u..:h .1, 'loOUnd and cofour 
But t he Rader 1 ~J..,mgkromputC'r 1..,a1mcd 

:tt a ro m plc 1ch d 1fkren 1 marl.C't the 
o riginal equ 1pmC'nl manufacturer COL \1) 
J'h.u,,. 111,;umcd.tt thc:manufacturerv.ho 

-•~tou~o1re .. d\ rnadeprocn'IOl'hoard 
m 11\ ov. n C'~u1pmcnt 

Onboo.rd1hC' R .. dcr 150 1.sa-l \t hz/.J«)A 
.md 6-lK of mcnm r ) 8 ) u\1ng ban l. 
,v.11ch1ng (mm 1nJ b loc k~o f 32K o u1 of 1hc 
mcmor~ map) lhc "'~lem en-.ure, that 
none of 1h1, t,..O,,. ,, u~d for tht \Kko or 
R \ \I bas.ed chu.Kter \C l (unhle mam 
other popular \\,tern,) 

L \Cn of 1ht ( PL; boord v.111 ha\e to 
,uppl\ 1hc1rov.n \ldeomomtor. le)hoatd. 
dl\k dmc, and pov.cr <,up pl)', a, onlv the 
t,a,K ho.ard" J\ ;,ul,.hlc 

·rhc RaJc:r 1~1 ... dc\1e.nt'd _,th e,p.an ­

""'" 1n m,nJ_ .;1nJ ;1 numhC'r of tlplM.)11 

hit\Jhh are etttkr .11,.1,lab~ or v.111 ,hlmh 
~x-omc a\,lll,thk [11.amplC'\ of the~ 
ho.1rd, are 19!"- R1\ \I hoard,. du.tl 'ICnal 
in1mt ou 1ru1 rort,. r,trallel inpu t out pu t 
ff'C.ln\ ;1nd ;1 re;1l-11mc 1..·k1Cl N.liitd v.11h 
~UC~ b.Kl.up 

Documentation 
The documcnt.i11un ,upphed ~·on"'" of 
1v.o photocopied m.inu.11, But lkin·1 let 
1he fact tha 11hc, ,ne nol printed m,tnu.it, 
pul \OU off lhC' .K'IUJI ,·onh:nl ,., 
cuclkn1 On..: mo1nu .. 1 " for the C PL 
h,i,.,.rJ. ;1nJ 1hc (lthcr ,.., f(lr the: 1tn-t._:,.,.,J 

momlorRO \t 
fhe la,:I lh.it I~ R.Kler I ~I 1, .um("d at 

the Jc-,clopment m.in urac1url' indu,tn 
.inJ no1 .11 the ~·on,umcr "oh' 11tt1, from tl\e 
dtw.;umen1.11"1n 

rhc h.1rJ1,1,,Jr~· m.1nu.1I tJl.c't.""J~h"4..·~1Mn 
11f1tk t...MrJ. lr,,m 1tk.·ckxl. J..:f)\.'.r,u,,r .. nJ 
rc"4.:I orcu,110 the tlfl·N.,.ud ( R l 1.on1rol· 
kr . ;1nd d1'(u,"4'~ 1hc <lJ)Crauon nl c~h 
\C1.:t1on ,11 th•Jl le,C'I 

II " not for \(>mcone v. 1thou1 .i rood 
l.!kw.lc-t.ltt ,,f nwnrutm~ anJ eln1mnK'\ 

P,lrl 1-0111 lhl' m,1nu.1IJe,1.:n~1tk rin 
tlUh of the tlfl·hit'l,&rd CllA~"1,~ \II the 
i.:onfkl'IO" ,lrl' lhl'rc , from the DC' riw.cr 
1.:onn<1.:1or to 1hc c,r.1n,ion hu, \1'4l in 

th1, \CCIIOn " , 1 Jc'4:np 11on ol 1hc u-.cr 
\CIC<:tJMe lml., U'-4.:d to \Clc,·1 ~t 4 11r I\ m 

dmc,. for(',.imrk 
I 1nalh _ JI 1he eOO o( 1h" m.1nu;1I " o1 

nlfTl(lk1t'rarhh,1 f1"1ht pe·e,1\1n 11tit,ch 
ttk'.-r,.irt .. nJ 11\ k1C.Jt1tm on 1he hiti.uJ 

\I Jnual tv.11 lk:"4..:nbe~ 1he on·hitl.lrJ 
momtor RO \I Aj, un !he fact lh,1111 ,, a 
photocop, ,houldn·1 put ~ou oft 

Contenh ran~ fnlffl a de..c n fl(K'n of the 
,ohv..a re fron1 rancl offered h, 1hc ,,.,,em 
RO \l todC'..cnrc,on,ofthe RO \I nlUt1ne., 
lhJI roukt be U'Cd -•Ihm \OU, (W,f'I 

so rt-are 
PC'rhaJ)'l 1he onl) tC'al m<1an about 1hC' 

docunkntatton ,s th ;.it ,ou ue C'Ofl\t.anll) 
rderrcd lo the 1e..:hnk.:.al dala W eh 
produced b., the m.anuf ,1e1urcn of each 
part hem~ mcn11onC"d (fo, e11.amrle the 
Wc,tern 0 1g 11al floppy d1, l. co n1rollcr) . 11 
·~ n«"C',-....r) 10 ha,c thC'SC' da1o1,h«1>, and 
~ u~f'\oftht '>_)~em v.111 ha,(' 1oge1 ho kl 

Hardware 
Fromanenginee,·)or1cchma.an·\pomtof 

\-1ew.1he dntJO o f 1hc board 1\ •-orl. of 
ar1 11 looks a, though 11 v.oukt be a 
p leas ure to worl. on 

ltsph)'sic a l d 1mcn) 1onsare 1hc -..imc a,a 
uandard Sm d 1,l dme. 1ha1 1\ ~·,..in b\ 

Expansion conneclor- Uell, clock, Res, 

7.....80 Proira mmable lnpuU 

Oirttl Memor, A«eSs Conl roll~r - USN b.) Mgh- 5pttd periph 

Addr tsS decoding chlps-si mple slufr like 
AN D and OR ga its 

16~tHi~tastuCk,ck 
Cr)>la l 

T"o8 K R0M socktb-A 4K 
Mon ii or ROM lsln sla lltd 

64Kb)l ~ o,aln RAM memor) 

Main Busexpansk>nronnectors- priorlt~ I 
108-50"a)5 

f"CN JULV21·JllLV27. l'M3 



IJl~m The PCB ·~ mJrL.ed "'Ith the 
number of caxh component. a, mentioned 
in the b,Kl. of the hard .... are ma nu.ii. ·\ mc:e 
touch 1, the \I.J\ that C\er\ h,1rd...,arc 
~ction ha\ 1h o~n area on bo.ird 1he 
nopp) d,.,l. controller. for e xJmplc . ""on 
the bottom ri, ht Th,," ,urrounded h~ a 
hneofprmt. and t he name of the -.c1.:t1on ,,. 
also 1neludcd .... ,1hm th1, border 

As pre'-10u\l~ mentioned the Rade r I ~I 
,, ba<,.ed aro und the ,ery popular Z,lol)A 
running at a <,pced of 4\ thz. A, "'ell ,1, the 
6-IK of RAM on board there,., pr()\t,1on 
for up to 16K of R0\1 

T...,o \OCl.eh are pro\lded for RO\h 
and normal!, chc fir, t of1hc..e .... ,11 contJm 
1hc4K momtor(a :?5.l:? RO\l ch1p)\l.hKh I\ 

fined J\ ,1andJrd. l!O\\C\er the 1,pe of 
R0\1 u"Cd ,n hoth of thc'IC ...... xJ,ch 1, 
hnl.--.ckt tJhlc. and up to lilt.. cJn t,.i., 
m\tJl\ed 

Video memof\ and charJ1.:ter mem1m 
archo1h held m 1he1ro...,n4KofRA \I . :!t.. 
for \1doo and :?K for the chJrJc:lcr 
gcneralor . ...,h1ch "not ,l pJn of 1he f'Jt.. 
U'>Cr RA \1 The fact that 1he /.,..~IA c.rn 
onl~ :u.klre.,, up IO 6-IK 1\-COmpcn\Jlcd for 
byhanl. \\\IIChm,- pa~e', (.l:?K)of RA \l 1n 
and ou t of memo~ m,1p. therefore a 
\lrtu.111, hm1tle\~ amount of R \\ I or 
RO\I can be accc\"'-"d. and a 19:?K RA\1 
board.irtdan EPRO\ t board.1rca,a1IJhle. 
1f1he ,ofl\\are runmng i\de,igm:d 1n,..., 11th 
1n and out 1he banl.\ of 3:?K ,1, re4uired 

1-lopp~ dl\k ro111rol I\ ha..ed around ;1 
\Vc\tcrn D1g11.ll chip. 1hc \\ 1)1797 I I)( 
Thi, chip pr0\1<lc, mll'.t of the control 
"gnal, 10 drnc a Shug.irt-com1M11hk dl' k 
dme. '° no problem, mtL·rfaun~ d ... ~, 
.. hould occur. Prm1,1on for L'1thcr ~1 ••nor 
Hm dmc, and double o r ,,ngle .,,dcd. 
douhleor\lnglcdcn,11~ Jreprm 1Jcdforh, 
thecfopandJrc hnl. ..electable. r ,)r r,cop1c 
requ 11ing the po .... er o( a hard dl\l. a 
separate opt ion board ~111 be required. 
and one 1, a,a,lahle from Rade 

Pro,1,1on for a n ASC II encoded 
ke .. board 1s included . Tius ke)boa rd can 
he either parallel or -.erial, althoug h a 
74LS164 will need 10 he added m \ocauon 
IC37. 45.,. 

Parallel Kt ) board Port - 8 bit" ith link ,pro grammabl e 
poh1ril ) 

l\'lainPo"' er conntt lor -+ 12,, + S, . 05 / , 
and - 12, 

S1/.," 0i sk-Ori, econnector 
36-'°'8 )S 

Flopp) Disk Contr ollerchi p-h andln 
mostdrhn 

SlandorTpillars to supporl lhetnd s oft he expansion board s 

Cathod e Ra ) Tube Conl roller -actuall) handl es thescree n 

Scr tt n-RAl\t ;!i"lores80 x 24char act er codn: 

Character-g enerator RA \12K x 8 :storess hapes of2SSchara cten 

RADE 150 

P(, J&.:LY 21-JLL Y 17. 1',ttl..1 " 



'WORK STATION' 
OE·LUXE VDU/OPERAT ORS CHAIR 
Fut.LY ADJUST ABLE SEAT , FULLY 
ADJUST ABLE SPRUNG BACK AND 
UPHOLSTERED IN RICH BEIGE 

• TWEED . 'COFFEE ' FRAME. TWIN 
WHEEL CASTORS OPTIONAL 
SUPPLIED K.D • ASSEMBLED IN 
SECONDS 
VldM , : S..C height 410 560rnm on gldet 
Yks.o 2 : Seat ri.ighl 450 600mm on eu1or1 

&om:£29•95 
PROFESSIONAL WORK STATION WITH 'COFFEE' FRAME, TEAK MELAMINE 

WORKTOP AND COU RTESY PANEL AND C1TORS FITS ALL LEADING MICROS 

lllodetA :61CmndNp , IOICmnwide,685tmit-.gh ~KO 

ModM a: Aa llbow + 305mm x ,010mm IC*M'ld ~ in rnnMi1 

I 
To : 'WORK STAT ION' FREEPOST , PROSPECT 

MILL, HINDLE STREET, DARWEN , LANCS. 

I T .. : 02$4 T7S127 
Ple11e se nd me: 

I 
I 

O Model A @' £39 .95 + C4.95 p&p 

O Model B @ C49.95 + C4 95 p&p 

D Video 1 ([! £29 .95 + £3.95 p&p 

D Video 2 (ii' £32 .95 + £3 .95 p&p I L_.=-:~::::.:_~----

Plea,.sendme 0 32KRAM Packls(,, £49 99 
SOllware Nu- 0 32K RAM Ped< (a £59 99 

lendosechequePOlot~ -----

SEND TO· PLUS 80 LTO. 
(No stamp needed) FREEPDST 

HARROW 
01-423 6393 MIDDLESEX HAZ OBA 

I enclose cheque /postal order payabl e to : 

'WORK STATIO N' for~ ------ I 
I 

I I I I I I I II I I I I I I I I I 
Or : please charge my Access account no . 

NAME-· ---------- I AtlORESS __ ___________ I 
------•POSTCODE · • _!G.==E _________ .J 

1 DATABASE 
2 STOCK CONTROi. 

3 MAILING LIST 
4 INVOICE.STATEMENT 

£19 95 5 HOME ACCOUNTS 
(,nc) 6 COMMERCIAL AC 

BUY SOfTWARE ANO RAM PACK 
TOGETHER FOR £59 99 (onc) 



The, 1dl·ooutpul 1i.lttand,1rd l'Ompt1 .. 1tc . 
.ind ,g1,<, Jn Ml\.'Olumn b) 2.5 hm: d1,plJ~ . 
The charac ter -.et 1i. RAM ha~d. "'hK'.'h 
mc,t"' 1ha1 1he characte r i.ct CJn he 
ch,1n.pcd hy the ui.er atlo"' ,ng pro, ll>IOn for 
chMJ Clcr ~h ,uch as Arabic or Ge r m.in 
In fact 1hc monitor ROM ,111<"" the 
ltlandard 8 >< S charac ter matm; 10 he 
chan ged 10 8 >< 10. '° th.11 ,t \I.Ord· 
procci.~mg character -.et \lo1lh um: dc..cen· 
dcr. can t'IC defined 

RJdc hJ.., dc,,gncd 11, ""'" hu, 
;1rch1tc-\.·tur c. an d !tO onh R.,d .. ··, board, 
"''II hi..· 1,11,111, rompat,hk "'11h 1hc ,,,1em 
There .ire t't!!hl .50-\lo:t) l·onnc .. -1nr .. m !he 
nuddk (ll-1hc ~-...,rd. alld the....: ,trt' the Im, 
"'hcr,.. lht• c , p,m ,1011 booml, "'111 f11 All of 
1hc ,tJnd.ml /~lhu, lmc,, m: .1,.ul,1titc. "'' 
a huk "'nrJ.. modtf)m.p ,m, h\).1rd, from 
ot her m,muf,1cturcr,. ,hould cn, urc thJt 
mo-,1 ,tdtl-.:111, ,hould \I.Or\,. 

Each of thc c1gh1 conn .. ·nor, ha, a 
d1fferen1d.11,, ch,u n lnll'HUpl pnont\ (the 
pnonh hi..·mg m,1rJ..cd h, ,..,11,;h nmncc to r) . 
.illo"'mg the 7.)i(f, mt...rrupt, to hc fulh 
,uppo r1,.·d 

k ,1<k', un1quc hu,J.;.•,1gn .,llo\l., ~1Jrd, 
10 bt.'. ,tJC'J..cd on top of ,int' ,1nothcr ..... 1e, en 
thouii,h ,ouonh h,1,c l'tght t·onncctor, )OU 

Jre not limned m h.i,mg onh c1.ph1 
c , p.1n,1un bo,ird, \l ,"t othcr ,\\lcm,. 
"'h1ch h,I\C J lmutcd numhcr of hu, 
connt'l1tlr\. d11n·1.11lo\lo th1, 

A lol of 1hough1 h.1 ... gnn,.. 11110 th,.. dci.1gn 
of th" hoard . .tnd the h,1rd\lo.trC ,hould be 
,ufllc 1l"nt for mO\I purpo~, !,!IH'n th"· 
correct op11on ho.mi.. 

Expansion 
l l ,t\tng. been dc.,.g1wd .,, . 111 npJn d.,hlc 
,~,1cm Rader h:h J ~ood 1.Clect1on of 
1n1,..rfacc boardi. a,.ul.1hk The i.talldard 
ho.ir d doelt no t h,t\ c pr\1, 1,1\111 for a pnnt cr . 
~ Rade hai. dc\clopcd ho.1th du.ii p.,r J lld 
.1nd-.cna lop11on bo.1rd, .m~o nc"'1,h 1ng 
10 u\C' a printe r "'II h,1,c 10 ,n,l",t 1n c11hcr 
of thc-.e board, 

Rade·, e,pan .... on bo.:trd, c.tn he .1Jdrc,­
)l"d "here requir ed m th.: mcmo r } n1Jp. 
and so no oonn,c1 bct"'C"'n dc,m:, ,hould 
be encountered 

Other board, are ,t rc,11-umc clod "' 11h 
batter) hackup. ,in JnJlog 10 d1g11,1I 
con,e rt er and d1g11.1! to J n;1log con\erter 
boar d, Thc~"'1llmaJ..c1hcRadcrl.50an 
ideal board for u-.c \\llhm ,,..,, or control 
equi pment 

Aho m the p1pchnc ,.,,.. ,1 ,p n tc graphic 
board and a -.ound gen;.:r.ttor hoa rd -.h1ch 
"'II make the \\llotcm a good t·ho1cc for u ..... • 
"'uhm ,1dco gamci. Tht·r"· are more 
hoardi. e,1her pl:1nned or ,l\,lllah lc. and 
Rade \ho uld be contac led f11r more dct,uh 

Documen1 at ion for 1hc~ ho,tr d , 1,ag.11n 
m the form of phmocop,,.·, . the for m,11 
being lhc -.amc a, thJt for lhl· m.un hu.ird. 
dc~nhm,g the hoard from C'h1p tc,cl 

In use 
On po"'er up the procc,,or rc'\l·t, ,,II of the 
peripheral ch•P'On the l:i(Mrd 1 h,,cau~l", 
the monitor RO M ch,p 1obc e , ccu1ed from 
location 0. Th 1i. ch ip ,eh up all o f the 
peripheral dc\lcei. ( PIO. SIO etc.) .tnd 
mme ... 1hecharac 1er-.ct from R0 \1 11110 11, 46 11> 



<445 :?K of RA \t Follov.1n1 1h1'> the ,Htcm 
monitor 1, mmW 10 the' top of menw.lr\ 

Thc'-C\."llOJ RO\l '10CLe1 ,, nov. chctlcd 
10..ee 1f ;1 RO\l 1~1"'IJlkd 1n 11 Jf1hcre I\ 

no1.1he momlor v.,111 perform an auto hoot 
comm,rnd. lo.idmg the 01>cra1mg ')'lcm 
from d1,l. The v.J\ 1n v.hK'h 1hc "4.'cond 

RO\t -.odc1 1, ch«L.cJ ,.,,11 alkw. ror 
pm,Nt>n of ,our cw.n n-•u11nn on t,o,,J. 
forc,.tmpk,oum1e.h11n,1.tlla Ba,K R()\t 
m1h",odc1 

The momtvr R0\1 h,1, J number of 
~mlHn momun comm~nd, To enter 1h1, 

fron1 ~n..-1 the c,,apc le\ necJ\ IO he 
dcrr<"-.cJ ~, time\ lbHn J dt...,nc 1h" .tn 
a,1cml v.111 appear .1, J prompl Th" 
mommr m11\ he a«e-.'-t'd ,tl an, time. c,cn 
v.h,k J proJr.tm ,, runnm1 

c·ommJnJ,.i,all.ahk v.hlle ,n !he mon1 

1or;,1re8(X)T DL\IP . I DIT.inJGOTO 
BOCH " ,,mph en1ercd a, 1hc kne, h 
follov.cd h, return Th" v.1ll 1hcn read the 
boohtr,1p program from the d1,L. m dme 

A l)l \W ,, u~d 10 d1,pl:n -.tttll)n\ of 
memon 1n he, 

""Th< Ol \IP romm.inJ tu, one ~r.1, 
meter the hc,adcc,mJI adJ~ frtlffl 

v.h1ch lhc dump ,-.10 ,1.trl The formJt for 
th1,comm,111d1,-.1mpl) D,n,. v.hcrc .u,, 
1, rhc hc\Jdcc1mal addrc" 

\ Mcl(l of dJta 2.~h\lC\ lonJ v.1ll 1tk:n 

he J"pl.ncd t~lhcr v.11h rhc A'i.(11 
chJr"'1crlorc,u,:hpo-.11ton LDIT.ahoha, 
one p.irJmclcr 1he Jddrc, .. v.h1i.:h \dU 
v.1,h to ed11 from 1hc form,u ,, l- ,,,, 
LOil d,,pt.1,, J dump nlcmon from the 
l'('Nlfon u~ 'f'tt'lfH."CJ 

'fouun "'"" u.,,c1heed111n•lch((, RL 
l. J. h. I> 10 mo,e •round the hlod of 
mL·mon ,1n<l hpc m nc..., he" \Jlue~v.hcrc 
required 
~ <,oro rommJn'1 ,1mpl\ p.l\-.C\ 

conm,i IO the 'fl'C<'lfic::J addrC\.. ltk°' 

rormJI ,,., "'' 

Verdict 
lllc ~Jlk·r 1~1 .. m!!.leho,11Jromputcr1,,m 
c,cdknl m.-.·h1nc lh ,c~rou,c,p.1n,.,.m 
fJo.-,htk°\ m.1l.c n ;an Kk.al ,\,tc~m for u-.c 

v.11h1n 1nJu ... 1r, c11tk:r ,., .11 1,."tlffll"'ktc 
/J,,1)-h.1'4.·d ,\,tern v.nh dmc, . L.c,N).1nl 

,rnd momtor or'" the h,1,1, of J p1cc-1.• of 
control c4u1pmcn1 

The: d..· .. 11m uf !he N"IJrd mJl.~ 11 ldcJl .1, 

J prdu·,'4.lf hoarJ 1n .tn cJ.-.·Jlkm.11 
en\lrunmcnl for mml\hk:1n,: computer 
clc:crn1nK h.1r<l...,Jrc 

Bl·,·.1u'4.· 1hc ronnci:tor, .ire non-,1,m 

d.trd .i lcv. rr11Mcm, m,, he c, pencn«J 1n 
in1crl..cm11 the- bo.arJ 10 c\l,11n• e4u1r 
mcnt. tout• "4.)iJenn,: ,mn •nJ a le,., nc,., 
conn«tor, on ,our L.e,ho.trd ,ho\dd "4.IOn 

~ureth,11 
II ...,ould hJ,e ht-1.·n ntCt' 10 hJ,e -.ecn JO 

on-ho.nJ printer \OC"l.ct. c11hcr p.mdlcl or 
\Cnal. .i, lhe ~re bo.JrJ v.oold 1hcn h.: 
.tdcqu.tlc for fflO'iol pcopk \, 11,1o1n.-J,. .1n 

op11on N•Jrd h.t\ 10 be puri.:hJ-.cd .KJJ,n, 
up 10 l~710 1he pncc 

lf,ou arc k,0L.1nj,! for.11 /.N.ICPU ho.ird 

IO ha-.c-c11hcr .a m.crO..hlcm Jroond or 10 
uk:luJc,.,,1h1no1no1hcrpec\1.·of«,u1pmcn1 
1hc R..J.cr l~O m.n be 1tk: N, .. rd lhJI \,~ 
hJ,e hcen lool1ng for 

--~ .. RISO JSOOO S2.SO 

1150 SMcie 8Nrd Cofflputltf" !ISO 115.00 27.75 
, ..,. ... o,tkMl ... nl PIO JS OO S.2S --- 510 5000 750 
IINl1'1oNClod ff C 4500 &.75 _ ....... 

"""' l&.75 250 
192tC.....,,EJ:,-. ..... 8Nrd IIAM 250.00 37 .50 

641( ....., b lNMtlion &o.nl IIAM 140 .00 21 .00 

Cat.Mtte lnttrf.c:• __ ..... 

----, __ 
.__ ...-.. .... -----

CA5 65.00 9 7 5 
SYNC 5000 750 

£ :S0(1nc \A ) 
.1-l!OA ruan1n1 al 4 \l\li 

bolkplu'\2Kcharactor~ncr t ,, RA\I nJ ._ 
tierttnRAM 
l ptol«,K 
ll)X 24 
'".lM wpplted -Srntc board TBA 
l ~,.wJ)plC'd 
l lCr·wJ)ptCJ ~ • or I< D1 1,;,. 

l>M-' K 8~-a1t1n«1on k \ ho.ad p. n n I 
pen ,Mlco\'\S<.: 1npu1 
<PMor\N'r~ 
RADE s.,~c=nn 01-l"I .Ul.a 
Monitor 1nd ~ 1rap 

402 SO 
212.75 

40.25 
S7.SO 
5175 
19.25 

217.50 
161.00 

74.75 
57.50 





STAYING ALIVE 
11,99/4A_ 

Camrt 
Chomping 
- RabbitTra1l.,.._Tc1a1 
IMINll'lt:nll 11,"99 '4A ...... Cl9.9S 
.......,F unWlltt. Tc •• , UK 
de$tnbutor11 Cenu csofi , (021) 520 
7S91,... C.rtnd,c ... 
V•nout 11 ikalers 

Cute as rabbi t p ie. that's t his 
Frosgcrcsquc-onl) -w11h­
rabbi 1.s·and·"'easds game for 
1hc s.omc"" hat sortware-scan.,cd 
Texas lns1rumen1s micro. 
Cu1e, bu l the rcv1cwcopy PCN 
s"'·eatcd ove r had a "'ill of its 
own. 

Objectives 
You arc a htt le bunny rabbit, 
hopping along a p{ca~nt green 
t rail munching car rots. 

There arc "'easels. ha"' ks 
and various 01hcr na11es all out 
1ogct )'Ou and squelc h fOU na1. 
Nice! You're supposed to stuff 
)·oursel f with the maximum 
possib le number of carro~ 
possible per square inch of)our 
hide. 

In play 
As wi1h most TI games. the 
graph ics arc prctt). Your hnlc 
fuuy friend is the softest shade 
of pink. "' ith a fluffy "' h,tc 
cou ontail. and he hops along 
rea lly qu ite conv incingly. 

The ra bbitholcs arc no more 
than black squares. but the 
gene ral effect 1s not bad. 

The ae1ion. too. is fine as far 

.. 

as it goes. You get an apparent+ 
ly rando m st rea m or weasels 
charging dow n the racetrack as 
you hop up 1t. and you r only 
chance i( you mee t one head-on 
is to e11hcr Jump O\er it, or to 
turn ronoo tail and get out of 
there Cast. 

They tend to hunt in pairs. 
and since you can' t Jump o,er 
t\loO unless thcy"re running 
more or less neck and neck , 
)·our only slralegy is 10 lurk 
between a pair or rabbitholes. 
and hope: that one of them will 
go down 1hc first hole so that 
you can Jump O\'er the s«o nd. 

Rabb itholcs arc also your 
best bet if the occas ional ran· 
dom hawk turns up to bo ther 
) 'O U, 

Sofar.sogood. Youge t thrcc 
h\CS.shownas fluffy tails at the 
s,dc or the screen, so ho\loe\/er 
cack-handcd )OU arc, 11 
shou ldn·1 be long before )OU get 
to the topo(thc first racetrack. 
But then I waited .. and wailed 
, . a nd Jumpe d O\Cr weasels . 
and waited. Nowt happened. 
Just once, apparently by shee r 
chance , my bug+C)'Cd hero land+ 
ed up on a di fferent SCTecn 
pos1t1\·dy dnpping with car­
ro ts. 

Verdict 
Fairly fast and tricky enough 
too be "'o rth playing if you get a 
co py that \loill go beyond the 
first screen. J'ds.aythiscouldbc 
quite a shck game. 

RATING 
I.Htiol­
Play­
U.oflMCW.. v---

-r-

Atari 

Sacrificed 
at Dawn 
-An ccChallcn,c .... 
Alan4Cn,'tl00,1200. o,V,c20 l)K , 
orTt -99.-4A, aH •1th )O)'Std Nit 
(ll .~ ...... COMn1.Cabfofn11. 
daslnbu1ed 1n UK by Cc111rct0ft, 
(021)5207591 ,._. Casscue ... 
1111 Vanou1 ckakn 

Now. fo r t he 1hrcc-computcr 
household, comes t he ultimate 
piece or software - The Tri+ 
Compatible Ga me! Bui no. you 
don't aC1ually hu~·r to pla)' II on 
all three machines. Alan. Vic 
and 11. for "'h ich the re are 
"crsions packed onto the cas­
sette. Just one w,11 do, so I 
1est-dro,e the Atan ,ers,on. 

Objectives 
You a re dumped in the cap11al 
ort he Aztec Empi re. 

Th 1sisthc)ca r 1500A O . and 
you arc about to get sacrificed . 
Un less. that is. )·ou can rom+ 
ple1e a sc,en·stage obstacle 
course by jum ping o,c r and 
under pillars. stalag mi1es. v.alls 
and fire p11s. armed only with 
)'Our Joystic k and four h\ eS. 
Eithe r one or1wocan play. 

In play 
Youdon' tstan d ac hancc. Not a 
snowflake's hope in the To\loer+ 
ing lnrcrno or winmng this 
obstacle race . But don't let that 
wo r ry you. because whalc\/er 
you v.c re hoping . you don't 
ac tually gel sacrificed in glo­
rious Tcchnirolor at all. Aw, 
shame! All t hal happens. each 
time you Jose a life. is a 
promising ru mble or thunder or 

\·olcanoes and the op tion to 
sla rt again. 

All you can do 10 sa,e 
yourself is to Jump. and keep 
right on jumping. Leap for )Our 
lire o,er J)lllars of diffe rent 
heigh ts without mangling your 
forehead agamst pillars hang· 
ing down from the ceiling. Skip 
ligh1ly o"cr flaming pits while 
dodg ing sc1s or stalac 111cs aod 
stalagmites. Bounce mer rily 
through clouds or flaming 
batons. 

T o Jump, use the fire button 
on )'Our Joystick.an d by moving 
the JOyslick forv.ard or back+ 
ward )'OU can control the he ight 
ohhe Jump. l hgher JUmpsea rn 
you more po ints but take longer 
to complete. so )'OU may come 
back down to impale )·ourself 
on a lurking pillar. 

Th is is one game v.here it' s 
worth prese rving 1n hopes of 
gett ing an easier run next time 

Each t ime )OU comp lc1e a 
le\cl .)O U get a bonus and mo,e 
on to the next. Aod each time 
)'Ou don 'tcompleteonc, but get 
spread around a boulder or 
fried in a fircpit, you can start 
aga in al that leve l 1f )'OU want. 

Verdict 
II isn't easy. i!'sslowat fim but 
more lhan fost enoug h late r on, 
and it does keep you on your 
toes because the obs tacles can' t 
be pred1C1cd. It does ha,·e 
smooth though not particul a rly 
soph ist icated graphics . And 11 is 
a bit di ffe rent from most other 
games. All in all. Azlec Chai· 
lengcisa good product-0( 11s 

type. - · ­
RATING ~-Ploy-
U.efllNClliM 
v .. 1er....,. 
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AL L MICRO COM'UTERS - SOFT WARE 5 
PERIPI-ERALS - INCLUDING ORIC -

SINCLA IR - NEWBRAIN - LYNX 
COMMOoORE 5 MANY 

MORE !! 

BBC 

Please Coot act : 

t.llCROX 1.1\.tTEO 
5 COVERDALE ROAD, 
8RONOES8URY. lo.oc:>N f'N/2 408 
T[UPHONE 01 459 tte<l 

I Ple,i.w send me the books indicated ·~ I endow '- I 
"·-. Add,... I 

I I 

1.-------~ ....: .. 
flCN JULV2J.JULVZ7.IWJ 

Get Knotted! 

With the latest creation from 
New Generation 

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

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

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

.. 
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Beating the Beeb 
Virgin Games. cager to expand 
its role in the computer games 
field. has just come: ou t with 
thrccnc wgamcsfor BBC ustrs. 

All of the games arc of a 
basically simple type. You 
won't be gelling state-of-the· 
art stuff for your hard-earned 
shekel s, but at least you will get 
some sol id cn,oymcnt. 

BUG BOMB 

~ur8u~~t~ 
dead simple. 

II '- Alt y~'vc gol • -•= 10 do IS 10 stay 
out of the way of the nu tybugs 
that inhabit what's left o f t he 
eart h's power grid in the far 
future . 

You a rc Henry. a lone hero 
poised to save the world's 
power supply from the deal h· 
dca ling bugs. 

You a rc also in extreme 
danger, since as soon as the 
game begins you ha,·e to mo,·c 
fast to &\'Oid the killer insects. 

You've very li1tletime 1o losc 
in blowing away as many bugs as 
possible. Th at's beca use the 
bugs can wipe you out as soo n as 
thegamc a ppcarsonscrcen. Al 
a time when mos:I players arc 
just accus toming themselves 10 
the screen display . So much fo r 
sportsman like behaviour. a t 
least as far as the bugs arc 
concerned. 

Esscn1ially the game is a 
simple version of Pacman, as 
you try to outwit your bug foes 
in a maze whose parame ters 
don' t seem qui1c big enough for 
both you and the bugs . 

SPACE ADVENTURE 

• 

In Space 
Adventure, 
your objecti1o·cs 
arc much more 
complex than in 

the r elative ly simple Bugbomb. 
Here you must kill or avoid the 
androids gua rding vital powe r 
packs a nd spaceship keys, with· 
out which your missio n is a 
failure . 

If you don't obtai n enough 
power packs, you r abili ty to 
shoot a ndroids is severely Ii· 
mitcd, since you need lots of 
powe r to fuel )·our phasers and 

blasters. You must ensure 
you've enough residual J)O',l,'er 
in )"OUr own life support system. 
Without i1 )'Ou·re dead . 

It requires much mo re than 
good hand-eye co-o rdina1ion. 
alt hough this helps. You'vcgo1 
to be careful when to use you r 
blasters and phasers and must 
also keep track of how many 
mo re androi d gunshots you r 
suit can absor b. An android 
direct hit can zap you only if 
you ' re at 1hc lowest point in 
your life support system, so it's 
best not 10 squa nder away )·our 
nine or so lives. 

The re's also an clement of 
long term str ategy in Space 
Adventure , since you must 
decide which of the andro id 
spacesh ip' s three levels )'Ou 
nex t want to go to. 

This game is imaginative and 
fun. 

MISSILE BASE 
M;ssnc Base 
from Acorn-
soft. No free 
lives for gues­
sing 1hat this is 

Missile Comman d in splendid 
detail and colour . 

It is supplied to the usua l 
impeccable standards. The 
boxes a rc du rable. good look­
ing and virtually impregnable . 

Missile Base is a faultless 
reproduction of the arcade ori­
ginal but I miss the t rackball. If 

~~rs~/ K~}~~~nc:,~ 
tr ol just isn•t worth the t rouble . 

Beyond tha t , it's the same old 
game with a ll manner of things 
whose names I can't remember 
dr opping rele ntlessly on your 
six cit ies. A graph ical display of 
the number o f remaining mis· 
siles on each base would be 
prdcrablc - numbers arc so 
hard 10 read whe n you·re de · 
fending the Wor ld , 

PAINTER 

the game 100% new. But ii 
stands out from the pack and it 
is both enjoyable and playable. 

In Painter. )'OU drive round a 
wire fr ame. pain ting in the 
boxes by traversing all four 
sides. You a rc pursued Pac­
man·style by a growing numbe r 
of chasers and you r only major 
defence is •gaps'. You can brea k 
t he lines for a few seconds in up 
to thr ee places at once . Gaps 
stop your ·Pa inter' as well as the 
chasers - so beware . 

Pain t an entire fra me btforc 
using up your three lives or the 
bonus 1imer and you get a 
bigger . btucr screen 10 sta rt 
work on. Great run- and a bit 
of a challenge. 

Now the gripes. There' s an 
instructio n scree n only fo r the 
durat ion of the LOAD . 11 goes 
away once t he game's up . 
Pres.singcombina t ionso r di r«· 
tion keys ca n accidentally insert 
a gap . There arc times whe n a 
box loolu complele bu t isn't. 
And having three differen t 
arrangements of directio n keys 
docsn 't make up for the lack of a 
joys tick option. 

But they ' re just sour gri pes. 
Painter is defini tely non-drip 
sof tware . 

LOGIC & CUNNING 
Golcm soh · 
ware has pro­
duced a seedy 
looking cassc t · 
te labelled 

'Games of ~k and cunning! 
Co uld this be precious cult 
fodder for the thinkers? Unfor· 
tunaiely. GOLCdcmands only 
a little bit more thought from 
the users than the designers 
apparently put into writing it. 

You get five games - Auc­
ttOn. Flip. Rc1o'cl"S(:. Telepathy 
and l-lexa. 15. In Auction, )'Ou 
bid agains t a friend or the 
compute r to buy precious ob­
jects. Youknowthepriccitwill 
go for in advance, but )'Ou're 
limited to bids between £1 and 
£ 10 grea1cr than 1hc last bid. 
Got it? It's a heavily disguised 
and sligh t ly modified version of 
Nim . 

Flip is based on a toy called 
1'h ink-a-dot' . In the toy. )'OU 
drop marbles dow n one of three 
holes and they fall th rough a 

matrix of eigh1 flip-Oops . 
The all-e lectronic veBion is 

turned into a game by adding 
the cha llenge !ha t you can flip 
all the flip-flops from all being 
one state to the other in six 
ma rbles. I can still do i1 bu1 the 
big red mechanical vcnion was 
cheaper. more fun a nd much 
more imprcssh·c . 

I don't know what Reverse is. 
It ga,·c a co nsistent 'Bad Mode' 
error . I suspect because of the 
disk interface filled to the 
review BBC . 

Next is T clepa 1hy - a com­
pu ter based joke. You're asked 
to s1arc at a flashing dot and 
then enter a number . 
INT( RND( l )c tc. Lalef) 'OUget 
a silly message saying 'Con­
gra.tula1ions' or 'Concentrate 
more· and so on . 

Last and possibly leas t is 
Hex a 15. Could it be hcxapawn ? 
No. it's a lucky-d ip bag style 
sliding square puu.l c. 

ZANY KONG 
Zany Kong. 
from Solar 
Soft.comes in a 
black and white 
cassette cover . 

It ha rd ly leaps out from the 
shelf but i i might fall on )'OU. 
Inside. progr a mmer Chn st­
ophc r ll yde reveal s his true 
personality . 

Not 1hat an)"Onc. v.ould "·ant 
to make an ass of themse lves by 
playing Donkey Kong these 
days . Th is version has all the 
relevant balls. hammers a nd so 
on but, apa rt from the almosl 
unanswerab le puzzle of how 
you ptek up the first hamme r. 
1hegameisa li11Jc1ired. 

V ...... 6-.61..6J Portobtllo 
Ro.d . LondonWI lDDOl -221 
1,15- e..,t,omb . £7. " ; S,.CC: 
Advnture , £7 .9S . ~. 4a 
Mad.d H.U, Cainbfldae C82 l NJ 
022.l )J(li)')9 - MIMlk Balit . 
1995 . HaH~ . 53 
Holoway , Rucom . Chesh&re 
OIJ28S65566- Blllaanll. t8.SO 
S.-s.ft, S Westmorland Dnve . 
Cambtrty . SwttyCiUIS IEW 
0276 66S87 - Ul'ly KCN11. £6. SO 
Ail:f Seftwwlo, 830 Hyck Ro.d, 
M-.:hHterMJg 7JD061 ID 6206 
- hinter . t8 . Giit.- s.aw.r., n 
Ouahtu , Bract.nall, Bcrb R01 2 
<00 0044 >011ll- Gome, ol lopc 
and curuun1, £8 phll SOp p&p 
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SPECTRUM ACTION 

Beat the 
buzzards 

Things are so bad in Joust' s 
world oft hc Shadow Lor ds that 
it's up to you. astndc an Ostron 
(or ostr ich) to defend the uni · 
,.·erse from t he evil fl)mg bu:t· 
urds "'h1ch are the bane or 
C\'Cr) lhing good and decen1. 

Objective 
Once mounu:d on you r O.,tron 
you r task is to desiroy as many 
of the evil buaards a; possible 
by fly ing in10 them at an altitude 
higher than the1rs. lfyou shou ld 
be unfonunatc enough 10 meet 
one of these avian menaces 
head on or be low, you become 
so much buzzard bail . 

Each buzzard has a dif feren t 
value according 10 colour . The 
dreaded Shadow Lord, them­
sch·cs add I SO points to your 
101al. 

You star1 out with fi\'C lives. a 
fair number considering t he 
difftcultyofthc tas k before you. 
These arc mean buua rds. 

In play 
I soon beca me aware of basic 
1ac11cal manocuvrcses.s.cnt1al co 
the success of any scrtOus 
bunard ·bea1ers. These include 
usrng the various vertical ba r· 
rien 1hat divide up 1he field of 
play as ba rriers agams 1 the 
attacks of 1he buzzards. 

PCN JULY 21·JULY21. 1983 

Ifs also worth no11ng 1ha1 
these das 1ardly fellow s have a 
way of suddenl y doing tnd.y 
hnle dips and darts 1ha1 leu ·e 
l he inexper ienced Os l ron flye r 
q1.1i1e unprep are d for 1he inevi 1· 
a ble auac k . 

Each lime )OU kill off a wave 
of buzzards you move o n 10 a 
harde r category of pla y m which 
ullima1ely the screen seems to 
be full of not hing but the ev il 
green Shadow Lords thcm ­
sehes. These fellows are much 
harder 10 kil11han 1heircompa · 
ra t i"·cly dull-w111ed co usin$. 
And just to make matt ers -.orsc 
you r poor Ostro n moves more 
sk)wly 1n each succcedmg slage. 

Thi s 1s ,n fae1 one of the best 
thi ngs about Jou st - no mailer 
what level of skill )OU reach 11 
"ill always gel harder. 

Sound effects for 1he game 
arc adequate - there arc no 
bells and whistles. ju.SI a con­
vincing sort of squelch sound 
eac h lime a buzzard finds his 
targe 1 and r ather plea.sing z.ap 
sound "he n )'OU bring down 
one of the enemy . 

Scores are tabu la1cd clearly 
m the bouom ld1 hand corne r 
of 1hc screen and a high score 
table featuri ng the lop ten 
scoring pla)'ers of an y IJ"en 
Jous t session is.shown at the end 
of each game. 

Verdict 
Joust is a good. s1raigh1forward 
an d challenging game 1ha1 be· 
comes more int erC)llng 1he 
more )Ou play. 

S.... Mclo .. 

Down in 
the mouth 

Open wide please. Our 1eet h 
arc under constant auack from 
the indestruC11ble. 1mmc1ble 
o r al baclcria De n11um Kam1ka­
zium - or DK 10 )OU and me. 
And it's a battle tha1 can't be 
won . Don "lfecltoodown 1n the 
mou1h though. because con· 
s1an1 brus hing w11h 1001hpas1e 
can conside rab ly le~n the 
deca ying cffttt. and prolong 
>·our tool h·hf c. 

Objectives 
Armed "llh three brushes a nd 
lmagJCO 1001hpa .... 1c. )O U scr ub 
clean as man y of t he two ro~o f 
1ce1has ) 'OU can. In t his way the 
damage of lhe OKs to each 
tool h 1s undone. The e\entual 
irreparable and un .... 1ght ly Ca\'1ty 
is s1a"·ed off for a -.bil e. It's a 
prell y unc,:iual contest. espe· 
cia lly as e,ery fourt h ca\1 1)' is 
penalised wi1h the loss o f a 
brush. Wh at's more. the dread· 
ful DK blobs pOSHl\ely thm·c 
on ,·anous s"ceb that mel t 1n 
the mo uth from 11me 1011me. 

In play 
The game ope ns wnh not exact· 
ly a pearly gape as the 1ec1h stan 
o ff unifo r mly )'C'llow. rcprc ­
sc:n1cdt op ld t a_..adccayle,elof 
1600. The pu rple OK blobs 
ha"e alrea dy begun their "ork 
on ra ndo m teeth. Thi s turns 
th em first a shade of pale blue. 
then na ... y and laslly lea,es a 

la rge ho le and 1hc d«ay le\cl 
shoo1_.. up. 

It 1 .... lo"cred on l!("ru bbinJ!. a 
tooth " h1te. Your br u-'.ih 
appears abo\e t he ton~uc. 1he 
1001hpa-'.ilC tube below. You 
load upw11h ag reensqu1n f rom 
the tube " h1ch appears onl) 
-.hen )o u\ e run ou1 aga m. To 
get your au1oma1icdeh, cry ) 'OU 

must~ t1on1hcb r u-'.ihCOrr(."ct· 
ly. I found it d1ff1eult at fi~1 
and occa-'.i10n.tll) 1hcreaf1er -
as the req mred ~11,on 1-'.i 
cn 11ca l Ncxl . Mmpl) apply the 
brush to the tooth tha1 mosl 
urgen1 ly needs treatm ent and 
scrub the deca) a" a} 

On ce or 1w1cc the brush 
anno)'mgl) refused 10 mal.e 
tooth con tact And a i.quirl 
doesn't go far al all. Bu i )OUc.tn 
soon Judge how many teeth can 
be rescu ed before needing ne" 
p.t-'.ite and 11 ,_.. all 100 ea .... y to 
dc,elo 1, a ring of confidence 
about II. 

With the uppmg of the bac-
1ena le,el. the g;1me gets fo!!oter 
and more cro"ded "11h blob\ 
Luckil) 1he bru-'.ih mo,es 
speed ily 10 "here )OU "ant 11 
The bacte ria le,el 1-'.i .... ho"n on 
the ngh t. "-Ith the h1ghe s1 le,el 
yel ach1e,ed d1spla)ed pcr ma­
nantly acrO!>S lhe bo11om of the 
screen af1cr 1hc fi~1 game. 

11us hole) war en ds "11h a 
d irge. and no tombstones! 

Verdict 
Mola r Maul 1s.1m1ially, ab)Orb­
mg. But 11's 100 ea"') to mak e 
prog re» up through the bacter­
ia level ..... while the ac tion be· 
comes repehll\c. And th afs 
the too t h of t he mailer. --

" 





Slot Mutant Herd" ,nto your VIC 20 computer 
and all of a sudden plutoniurn<razed mutants will try 
toe.at you ai,~e 

Keep a look-out fof falhng boulders They'll 
crush yoo IO death at any seoood 

""°'<! these sucx:essfulfy and all yoo tia,e io do 
• ...,. the wo,ld by destroymg the h..,.,fy 11-"'ded 
Mutants eggs 

-0,c Attack ,on ATARI 400/&:Xl/1200> ,sn t 
exactfy ch11dsplay either 

lrnagne yourse~ standing on the battlements 
d a castle defending your Kmp)m ap1nst an amly 
of lerooous Ores 

Watch out lo, the ha,I of deadly crossbow~ 
You ve only p two lives to lose 

And you've onty a:>( a few rod\s. a SWOfd and 
boihng oil to defend yourself 

Lose your head and you·n be decapitated 
If your halld!. arent sweating after that try our 

othe<acoonpaci..dbtles 
The<es ·roo'1h Encounte,'" (on VIC 201 an 

exc,t.ing new wirne Vw th 3 skill~ 
The challefle,ng -Rrver Rescue-and ··MUSIC 

Compose(" are also on vtC 20 
Alld to make the blood ,ush to yoo, head the 

successful "Stibmanne Commander" tS now available 
onVIC20 

Or 11 yoi.ive IJ)t ATARI 400/8XV1200. there's 
lhe anxiety provolung ·Jumbo Jet Pilot" as well as the 

best sel•ng 'SubmanneCommaooe, I Rr.et" Rescue"aod ·Kickback;"alltnthe 
~now 

Buy any one ol THORN EMI 
Compu1eqpmesandyoolltia,etoh~1 -­
offallyourfr1endstousert. VIDEO 
The wortd's p-eatest computer pmes. 

11111 
.:.~-::. ... ----­-----.-i---------. ___ ..,,.~---Ull 



BRAINPLAY Q 
SPECTRUM 

Trouble 
in store 
.._ Print Shop.,.. Spcan1m. 
'8K .... .£6,...._ Caw, 
Compute, S.mula 1M>M. 1-4 
LMl1ton W• y, l...ondon SEJ 1Tl.. 
(01)8S80763 ,._. C.SSCuc 
----- 16KZX81, 16K 
$pectl'\lm .... Vanou1 S.ndat r 
dealers. Mtll Orde r. 

Aspmng cnircprcncurs arc 
ad, 1sed to pla) Pnnt Shop 
before se111ng up their own 
bu:;1nc-si, - 1he) may find the 
v.orld of free cn1erpnse ,s 
fraught v.1th more penis than 
they reahsed 

Should )OU pro,c tha t you 
ha,e ""hat 11 ta k" to be a 
succes..,fol pnnt shop O'o\.OCr. 
fame and fortune a .. a,t )OU . 

I lov.e,crsJlould )OU fa1l to1um 
a respectable profit afte r fifteen 
.... ecksof buS{ness. 11's 1he bank 
1ha1 ,,nil bev.antmjtopayyoua 
call. 

Objectives 
Asov.nerand~lep ropncto r of 
)Ourprmtshop 1f.suptoyou 10 
decide on basic q ueSt ions e, er:, 
business per.on faces - how 
many start to hir e. how much 
stoc k 10 purchase. v.hat rates to 
set for customers. and so on . 

While the mstruc t 1ons ofth 1s 
text game could be a m11e 
daunting for thO!\C of us .,.,ho 
don't fancy themsch ·es future 
accoun tan ts, 1he basic econo­
mic commonsc nsc of t he pro­
gram comes 1hrough loud and 
clea r as soon as )OUr dec1S1ons 
begin 10 ha\e dfccts on your 

bank balance:. 

In play 
Some video tcsl games arc 
strjc(l y a bo re, with abo ut as 
much imagi nation as a laundry 
hs1. Happily, Print Shop is an 
except ion. 

The game is neatly alld intel· 
lige nt ly d 1v1dcd up in10 mon 1hl y 
financial s1a1emen1.s. cus1omc1 
orders. 1m·cn1ory h.sts. andcosl 
brea kdown s. 

It sound s dry a nd du ll bul ii 
isn't. I a nd othe r pla)·crs 500n 
found oursc l"es totally pr coc· 
cup1cd m 1rying to de termine 
the best course for our fledging 
bu~nc:ss. 

One thing t hafs fort unately 
missing from Print Shop is the 
elemen1 of chance . If )'OU try 10 
gouge a custom er on an orde r . 
the bnght red legend 'ORDE R 
LOST' appears on screen. as 
sor t of a moral lesson agai nst 
greed. 

But at the sa me time thcre"s 
nothing quite like the thnll of 
reahsmg a £100 profi t on an 
order of •cdding in\italtons 
t hat cos t )00U 050 to produce . 

Verdict 
Pnnt Shop 1s•·i1hout doubt one 
of the btllt games of its kind . 
Well-paced and featu nn g mod· 
est yet effcah'c soutld. it 
makes up for what it lacks in 
speccacular gra ph ics in clari ty 
of lhought and cle\erness. 

This is a comput er game for 
people who hke to think. You 
don' I ha\'C to be a d1ehard 
cap 1tahst toc n,oy 11. 

RATING ~­...,_ 
U..of ...cWM -·-

-.Mcao .. 

BICMODELB 

Time and 
motion 
- Tlolc·Lonlo- BBC 
_.. 8 MOS0.1Nlll '7.9S 
....... Rec1Shdlt0 1)800 1lll - ---MOS l.2CMNXI_.. .... Mall 
Ordn from Coan.cc. 12C M.-or 
Rd . Slolc ~. L<Mdon 
Nl6 

An original m a tegy game on 
the BBC micro'! II would be 
easier 10 buy a second processor 
from Acorn. But a t £1.95. 
Time-Lords from the chcc k1ly 
named Rtd Shift claims 10 be 
JUSt !hat. 

Objectives 
Time-Lords is pla)ed on fhc 
pla nets throughout their h1s­
toryof IS lime zones . There arc 
five races. mos tly from Doctor 
Who no1 Alan Garne r . each 
startin g lire on ci1hcr Skaro. 
Monda s. Voni s, Ncston or 
S1okc Nc•mgton. 

You can ha\·e up 10 fj\·c 
pla )crs. all being Time-Lords 
hired to meddl e wit h history 
and wars for the be nefit of 1hcir 
race. lllC ob jccti, ·corthcgamc 
is not clear bu1 you cou ld guess 
that )·ou 'rc. supposed to help 
your race win . 

First impressions 
Time-Lords is a neally labelled 
casscuc with a bondage illus1ra-
1ion for a CO\Cr. ~ instruc­
lions arc printed upside down 
and .,.,nttcn 1n an Enghsh·hkc 
language. 

You gel the impression that 
the game is hard but little 
else ... a simple and effective 
•ay to rum Time-Lords . 

In play 
ThIS could ha\ •e been a grea t 
game. You and you r rivals are 
pla)in gon a boa rd that behaves 
like a spreadsheet. Meddle with 
a •ar and history changes. 

Declining civihsa tions. ci\•11 
war. time tra ps. time beacons 
and a host of othercompl cxi lics 
offer a grca1 poten1ial. 

Sut 1hc program kills the 
game s1onc dead. The first 
probl em is that the ot her play, 
ers arcn ·1 supposed to sec what 
you' re doing . It prompts fo r 
people to be sent in and out of 
the room as necessary. ll's so 
bad. it even works when there's 
only one pla)cr playing. 

The program ,s lazy. It' s not 
error pro tec ted. it's not consis-
1ent and it's ,·cry slo w. The 
boa rd . in one of !he giaph1cs 
modes, is ted ious ly redrawn at 
eac h slCp before ,e .. ert ing back 
to the teletext screen . 

1llc hieroglyphics that make 
up lhe playing pieces arcn' I 
clear on a TV or m lhc mstruc· 
tions. No one who bra\'ely 
.)Oined 1n -.·as quite sure what 
they were doing . 

Verdict 
Time-Lords is a bored game. In 
1hcory. I suspce1 it could be 
tremendous fun . • it's a 
fabulous idea . Bui Red Shift 
should mp bac.kto Tim eZo ne I 
and ha ve a meddle with 1he 
progra m and documentat ion. 

If you don'I mind wor king 
q uite hard to play a game. you 
might enJOY Time-Lo rds . 
0 1hcrw1sc.1he fj\·c pla)'Cr. fi\'C 
dimensional board game falls 
flat on its face. 
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The Superb 

BBC MICRO 
is now readily available 

PART Of INTERLEVEL CONTROL LTD 

PCN J UlY l l·JULY 27.198J 

By the timr. you 've tr.....tled 10 your near est stoc.luat the 
gamei you buy un cost twee u much. ()fdfflng direct from 
CRASH MIC ROGAMES ACTION ,,,...,. never ~ 10 
leave your Video .cuon thnlts , and immed .. tety pkJgl you ,nu, 
ou, comptehen~ f9ftgt: of high quei.ty ptOOttml. .,-.id 
make• you Mvings beceuM thtfe .,. nodewefvOf post ,-ue 
cN,ges. You w1N •lso rece,,,,,e ou, ,.,._. , llus tr•ted cat.log 
to keep you Informed llt:IOl.it .. the letesl games. 

SPECIAL INTROOUCTORY OFFER ! fo,llr, __ __. 

£1 off purchase price fOf' 2 casa. tt" 
£2 o ff purchNe Pf'k:• fo, 3 CHH tt .. 

4.....,...,;,"°"".,,.........,_on!N- tom>J 

No ~ Mede(j! JUl t UM the FRIEEPOST 9dd,"" below (~) 

Name 

Address 

ri..w-- -~---50- 1>1C--e~1to, ... SPfCTIIIUM I -..50p,.......,.o,~Q.)....,.,~-tie~-,,,.,n ~~--~----....---..... -,a 
.... HOMfT 
l"l Nl'TRATOII 
T'lllll0fl ·OMT11..40 
'hM (GATf ......... ........ ............ 
)O TAfOI 
OOU)M ... 

°"""'" OMIUNO An4CIC 

-- 4tl( f' H H -- ... ('tff -- .. CtH ......... .att CtM ......... •lit [IN 

'"'' '" £1 ,$0 ll/4 11t £150 

l&/411t "" -:::::.. .. _ 
,..,,tit titM -- '"' "'" (S,S - 1&1.a1t £SN .,_._ ....... ~ .. ,....,;,,... ..,..,,..... £§ 

_..... • CM$H MCIIIO lHS 9"0,l,I.. DISCOUNT t 
"'TOTM IIICI.OMO C 

,...,_,..,__.....v,.,•,_......_,..,........,.._.._ .. 
.....,..111\'_....__p,DlllliMe. 

CRASH MICRO , FREEPOST INo 11amp1), LUDLOW , 
SHROPSHIRE SYS 1BR 

" 



PCN reviews the lates t con lenders for space on your boo kshelf. 

'TM beartlM '• Code to tN IBM 
'9nollal Co,Mputer: .. . --.... -... All• J P•rMf , p,ublhht4.,. 
Pmrtkel'Mal hden1.tioftaf. 
03 .95 lriftl Wftdtt', 241 ,acH ; 

This is 1hc Rolls.Royce or 
IBM PC guides. and 1t ro m<"s 
complc1c w11h 11.s o,.n garage. 
The book 1bclf is a plastlc· 
backed nng-b1ndcr and ""hen 
)X>u're no 1 fondling 11 you can 
shdc 11 into an accompan)·mg 
cardboard case (m matching 
gre)) so thal 1he plastic doesn't 
gel grubby. 

Which bnngs us to subject 

maner . This is not easily 
approachable: there 1.s an 
obstacle course of introducto ry 
chapters to o,·c rcome tirsl . 

'Before §tarting , please read 
this' is a promising htle for a 
preface but it begs some qucs-
1ions. panicularly since 1hc 
ncxl chap1er 1.s ent1tl«l "Intro­
duction ·. Odo re sta nin g ,.hat? 
St-fore Marting to ya"'n and 
fidget and finger the executh·c 
toy absently. 1( the introduction 
is an)'thing to go by. for here 
Eniac. the Industr ial Re,·ol u· 
t ion. and moon laochngs make 
"'holly unnecessary cameo 
appcaranccs. 

With the homage to Amer ­
ica n achie,eme nt out of 1he way 
we finally get to the ni11y-gntty. 
Reader part1apa1ion becomes 
ncccs~ry. for the book comes 
with tv.o diskettes which hold 
cxecu1h·e e,i:crc1ses. 

·n..e co ntent becomes com­
prc henSl\ e , but "''111 an c,i:ecu· 
hvc really need to undtrs tand 
flowchar ts or master data en­
try ?~ la) 'Out is excelle nt. and 
Professo r Parker smkes the 
perfect balance. being lucid 
v,.1thout being patro msmg. lle 
also introduces some sly 

OSBORNE Double Density ~ 
EPSON FX80 £t93a ~ 

£1425* ~ 

OSBORNE80 ~ 
Column Double ~ 
Density EPSON & 
FX80~ ~ 
£1625* ~ NOW 
· P,ice1+vAT I!!! FREE DATABASE 
&Oelover, ~ PACKAGE FOR ALL 

~ ORDERS RECEIVED 

~ BYJULY31st 
~ 
~ AUTHORISED OSBORNE MAIN DEALERS 

humour - the inlroduction to 
Vis,cak includes thc comment: 
·The remainder of this page was 
mten11onally left blank .· 

Fo r £33.95 )OU v,.ould expect 
somct hmga cut abo,e the rest. 
Whether this book is far enough 
m front of 1hc field for ii to be 
value for money w1\I be some· 
thing )'ou'II ha\e 10 decide for 
>·ourself-but it 1swor1h a look 
for itsprcscn ta11onalone. DG 

'Tloe_.._. .. SM 
C.. , ... Wished.,. er. ... et 
£5.95 (po-160 ..... 1 

G ranada cont inues its cffo r1s to 
monopohse the compu1cr 

rav,.est bcg1nner tos1ar t coding. 
Game pla)ers and those in­

terested m more scnous 
graphics applications arc well 
catered for \\'Ith 1hrcc full 
chapters dc,oled to the O ra· 
gon's graphics abihues. The 
text m this sect ion 1s a JO) to 
read and 1herc arc screen shots 
so you know what 1s possible. 

Th ere is also a neat program 
!hat draw s LISS3JOUS figures. 

Sound and games come 
under scrutiny w11h a simple 
space "'a r prog ram 1hrov,.n 1n 
fo r good measure . TJ 

~k:!~~:,i: 1:t~~~aii,!tt: ...... ._ .. ._..,...,. .... 
111les is this offcnng for lhe 
Dragon user of some hulc 
cxpenencc 

Like all books o f its kind II 
begin s with expfana11ons of 
"ha t a compu ter 1s and \\'ha1 11 
docs before moving on 10 1he 
Basic language and 1he Dragon 
dia lect. 

The re arc a mple expl:ma-
11onsand examples v,.hich make 
tt.cconccptseas) toundcrs land 
and shou ld encourage e\en the 

OSBORNE Double Density ~ 
~ 

£1425* ~ 

OSBORNE80 ~ 
Column Double q_~ 
Wabty~N~ 
£1625* ~NOW 
. ....... VAT I!!! FREE DATABASE 
&Oel;ver, ~ PACKAGE FOR ALL 

~ ORDERS RECEIVED 

~ BYJULY31st 

~AUTHORISED OSBORNE MAIN DEALERS 

PCS JULY21·JliL'l 17, 1983 



PffiProgramCards 
The first entry t his week wassubm11tcd by for 1he manu al to decode the message . width of the road (simple but dfccl1\C) . 
Paul Wilson. of Bolhngton, near Macclc)· Anthon y Mead. of Bridg~atc r. Somer· Assuming you don 't crash 11 lastdorfhe 
field. Cheshire. Running on an Orie. set . has the answer. I l1s program 1sa usefu l minut es but mak ing tht: course k>nger is a 
Tumblc r 1sancas)·· to-lcamgamcw11hfo ur routine to replace those unhelpful num- simplcadJUStmcnt. 

lc~~~a~~::1~-,cqu 1res you 1opilot an bc~:1
1
1~ ~!"~:!':_' :·~;d!f our )ounger A RUN for our money 

ou1-of<0n tr ol spacecraft with the cursor readers. 12-ycar.old Carl Blacken. of WcpayforpubhshedprO&f'amsonasliding 
cont rol keys so tha t )'OU perfo rm a safe 8 1)'1h,Northumbna.hassc ntusagamefor scale which takes into account length. 
la nding. the Vic 20. complc:iuly. ongma hty and the progra m· 

As promised last "cek. )"OU can finish off Speed Race is a relati,·ely short program mmgskill dcmonstnted in the prog ram. So 
J arfe Kenne dy's D ragon 32 adventure. allowing you 10 co ntrol a car on a rolling why not give us a RUN for our money? 
Wreck. These-final two ProgramCar ds road. A d1fficully factor of I to 15 sets the As "ell as the cash. )'Ou rccei,c t he 
gi,e )'OU 1he rema ining da ta statemen1s to ,--,,-.,....,,---:-....,.,-:--:--:-::--, sausfact1on of seeing )·our byline on t he 

~:n~~ many variations ~thin the Could you do tills Job? :~=;1~'!ndri~:~c:\\~l;n°:h':~~ri~ 

Per haps when )'OU ha,e entered and PCN's present Programs Editor is off to ofth ousandsofrnic rocn thusias ls t hrough· 
pla)cd Wreck. you might feel impelled to paslur es new. Now we want some one to out the country . 
write )Our own ad\e nture . If so send 11 to replace him If you hue u:penence of a Send )Our contribution. on disk or 
ProgramCards - )'OU know 11 makes variet yofmachincs,arefarndiarwilhmore casse ltc , toge the r" ithapla1 npapcrhst1ng 
sense:. than one language and could follow, and brief summary notes to; 

Atlen t1on Alan owners! It o" many interpret and describe other ptt>ple' s The ProgramsEd11or . PtrsonalCompu· 
t imes have )OU typed 1n )'Our (or so meo ne progn mswc ·d like to hear from you . lt r News, VNU .620do rdS1reet, London 
else's) program. sa,cd it a nd then t ried to Send relev ant dctails(CV csstnt1al) 10: W IA 2MG. 
run it a nd rect1,·ed a ral her unfnendl y Cynd y Miles . Editor , Ptrsonal Computu Alld1sk.sandcasse ttes" illbcre1urnedas 
er ror me~ge ? Nt'"''f· VNU , Evelyn House , 62'-'0xford soon as possible afler eval ua11on 

When 1h1) happe n) )'OU can on ly reach Slfttl . London W JA 2HG . pubhcation. al our expense. 

lv.ProgramCanls 
Tumbler Card 1 of 3 
8320T113 

A~· co-o,dination game. NB: where [ .. is pnnted, ent« · # ' 

2'1RCL(ft$(HJl1El1~ 
Jll!I OJn l'IY(IO 
441 $lfll.K•32 SHl~•7 8AS(•Ul8(16•S&AS(J I 
,e 1()1,oj X..,.2J,-8 'm-1""8 9"-48 EX-41 
IN COil.- ll!ee IHJllfl...lSE: 
118 ~ 3eel 11\l.U 
12'1 GOii.iii ZIN "-""' 
qe CU fOCT f>fif>EP2 lt1<8 
418 "'IN'r ,..IHT '1t1H1 '1t!HT" Wooilld vo.. llh o othtr v,,,1·~17) 
429 "'JHt • <V or H>" 
4l8 (;[T "" IF At;•"Y" n£tt GOTO 111 
~ II' ,- •"H' THEH 439 
"8 C.LI Pfl:IHlCHl,:~11> 
918 OC) "'REPI ,,,,. IHl11N..1Sf'ITIOH 
l ... l'OIII .. TOkl'I 
1818 ,01111 .. ,o, 
1829 MAO J l'O:I: IIRS(oil4•t.J 

"'"' ...... ......... 
1808 F'OIII 1"'8 TO 1:1 
1868 Rlil'IO ......: t > 

""''""" ........ 
1191 )11•8 Vl-8 
1"8 ilt£Tl..fttl 
I"' ltEP1 ,,,,. l"L1'V UXP 
2tel >O.•IHT <llrHP< I >Oen> Yll'•!Hl(iltM)( I ) l'jt ) 
N18 eutS(.T )O..V,C,3 ttti,•JHl<ltl'(l(l>f7),,32 ·CM'Wt SHll>,1 , 1 
ze2e H:s.•1 F:..•8 ..-1H1<1tKX1»2>-e·""8 >et-e v1-e 

Orlc-1 
Orie Basic 
Appllcation : Game 
Author: Peul Wil9on 

1~1040 ~dwacters32I04 1 
inc:kJINl8Df....,,.....,.etiaracter ... 

1050-1070 Movernen!WdOr 



Nearly 400 Programmes in stock 
including Imagine, Bug-byte, Llamasoft, etc. 

Ring for our Price List 

Unit 19, Daniel Owen Precinct, Mold, CH7 1 AP. )I\. Telephone Mold 56842 

. 400 inc BASIC £149.95p 

® 800 £299. 
ATARI 48KLVNX£225 

VIC STARTER PACK £139.99p 
ORIC 1 48K £169.95p 

Phone Orders Welcome on 0352-56842 

NEXT DAY DELIVERY AVAILABLE Please ring for details : 
I enclose cheque/P.0 . for£ 
or please debit my Access Card No. 

I I I I I I I I I I I I I I I I 
NAME 

ADDRESS 

'"'"' 

I 

PCN IULV21·JVLV27 . 198J 



~PrograrnCanls 

Tumbler Card 2 of 3 
8320T213 

Z838 Rf:PEl'T 
Z...- ~ IF W ·•• ll<N 2979 
zest 1"'9 IF fl.•I TM(N 22Ze 
~ OR .,_, TMEH 2118 .... 
2979 .. ) = 1~>!:MITHEH """! h• "" GOTO 224' 

ll.. l•-""11 TH[N r.•I ~ GOTO Z2'28 
2118 IF ..,.. fHD4 SHI .... SHIP-1 COTO llXt 
2129 Skl~IP•t 
.i:138 II' SHIP,SMSE THEN Sttll'-SMSE: •7 COTO 2'Z3e 
Zl<te IF ~IP>SM:St•? Tt£M Sto!IP-seASE 
ZISI GOTO ll38 
Zt61 te;-W,..C:~IIH-""11) ~I IF tC,-8 TMOI ,._. XI .. Yl-e 
2178 IF H'., -, THEH tc-.•-, COTO 21"8 
ZIN ll' H!. ' T>«tt K',,•5 
21'8 IH.•l1 ($HI P·SMSl'. > .,.I 
llN IF K\ 8 THEN JI\.,; 11'.•t!I ) N«> 1, 
UII l•Yl•fU~II\) Yl•Yl~l1'.•I > 
2228 IF Xt-e l'ltC> YI .. n£H Z29e 
llle )(\0,,C,•INT O:•S• . t,t,. tXI • Y'.•Y".•Hff, ...SC:tC.>fYI) 
2l'l0 IF X% 8 TMEH X\•XN GOTO 2M& 
2'2'e IF ;,.~>>JI TH[H X".-e 
ZZ'A IF r, I IKH v· .... 
l2'l IF Y\ tp (IP .. ~. P\. ~ ~:-. ff THEN an 
!'264 ~~ IF6 • ••g• THEHG051..e4C199'1J..LRlTlJIN 
2219 IF y-,.,,'N TM£H Y".•1 '8 i.ost.• 4ee& PU..l ~E~ 
UN CHM #-1-8 tut'$£1 "'· Y",,l Off Slo!IP,1 I 
l2'e 'l'l•Yl.at 

2'e8 "'1'1l ""'""" 2't9e l!:'ET\.l!N 
2"'; ll(N •• , •• 111..1.lS 
llil9B a..:> 1£.-:T PfFU'l 1 .. 8 "11M'T PPIHT 
3818 "IKT" TI.nll...U'" f'PIH'l ~IHI 
31828 il'fl:INl" St.r"1lthtf fl out~- l.....Oll,_.. 
38Jt f'ltlHT " .,.1,:ut11, ud hfld Oii tht ,td" 
)141 1'1tlHT" &t, u. bot"- of Uw IC,'•Hft •• N'IHl ,.,nm 
3950 P11!1Nr Us• thl' Ld t •rod ,1tt1t CW'KII'" ~o•• 
396e f'lilllfJ " to rot,tl' the ah1•, f old UW u, •Yid• 
J879 ""'INT " 00.,., ~l'n lo - thl' ... I .. r.,...,..ud• 
391:18 WJHl " or t,1,::h1u,1." Pf'INT "'INT 
)1'8 LJ'PJNT" S.l...:: t. d1ff1c:11lh < I to • > • 
J l6e ~[Y S 1-,;,.o I > IF (i.S "I I'.."' ( 1- "4" Tl-£N J i be 

~ProgramCards 

Tumbler Card 3 of 3 
8320T313 

H19"" 1Nlt4 o,,,yf'Lt 0. ~·.eL:'.tL- •!IY0-•.1--0 
lll NIFP.ITHCHr,.tvo-,.1 
l l,..,,......,...11"'-•IKT •fttel(J ll~W 2eN.•l .. 10-- I '3 .......,_ . ... 
3291 Pltlltl '1tltlT ~uo· ......... ,,.. ~.,.. to ,tu-l. " 
llll(;(f~ 
l2Z8 Q.S l'W'U9 11¥1' Nlll[ S '1tJKl(Ml!'1,< 11 • 
RJICl.-st:T 1.1,e.JC,ffN ml,1 
:,.! .. C~l I'\. I ,. ,) Dm1 •. ~·'ffl, I Oli!N,I ", •. I M'f'II •. ..,,_o'P, I ~,,_ ...... ""'_"' 
ltMM:l~ 
n,, 1>1:11 • • • • • ,. CIM6N 
._OMSf't.1 
441115 cuPS!T )('t,.,..., • . J OWi Sf' . 1.• QWI [>( 1.1 ~CICt: 
.. ,. ""'PI I..._. Ml'lll 11 
..a2ell'flf'£PJl""IWl'llllt 
.... l"N"07 , ... wtll JI 
.... l'#UI 1~1' :::;[.,.. 
dHll!OI ••••• TCS1 fOltl't...,.....U'KHt.;. 
~ If' IO. "-"' 0. )(\ '"°""' IICH r-.•I,. r.o1'0 9111 
'9111F'l'l)l't>nct,IV\ ...... G010'91'1 
~l'SHI,- afl!l:~~..,...C.010:59 ":'8 ,...oo,Al ... "()1"'1.,1,.L"(T .... 
~ ....... ". 
5'91111("-"tt ,.,,,11:£11 ..... ~LJM>l~l'l[tl#Q: 
~~ f#,1,lo..-st:r A-~·>C-191SC - 1- 1 o,ar ll·.:• J 
'4111 .. "aM:ltl'lll.UITIIMI- ·,'OUOIO n· 
6e2tlf"Ol'l•ITOL(l«T S ) 
Mll ON"5C<"l~lfl-1 11(\all)l,''I' 

-'«'" t.lOIWl'til~ 
ffM II:(™'" 
~ 11:a. ~TUI DUUOliONl 
l4IIOl'lll'tl.lZ.Jl.,,.u . • ,.J3.I 
~Ol'IT11•.1•.»-J1.ts ,IJ.z. • 
22eJe Ol'tlll 8."9,8.JJ.JL.l,"9-1 ~Ofl'l,., .•. z.u.n.Je.n.11 
»eoeOfltll •. u.,,.,J.•,.1.t.12.• 
1296IOl'ITA l l·lf ... 1•·311·'711 
:J.lll;"9 Dflltl't •·"· ' C..: U • 1'·• 
l2eN Mtl't e.1 ., S7,Jl,lf., .. ,16 .• 
)2e,eOl'ITl'tt.J.6J.Q,6J.6J.'3,63. 6, 
:i211fll'flllA.8,8.4lt,146l 
121ND'ITl'tl.·11,•l l,l·l·l·ll • l·l •ll,• 1•1 

2064 lflhlpiltumbAi'lg.W'ldno 

.......... -.-· 
2080 
2000 

~._ .......... 
T ... tor movement not rCQtion 

2100 
~t1Cltf110W'ld11) .............. _ ... 
= 2110-2120 ..... 

2130-2140 modl.u7operdon 
ond\lf9Ctltni.mt,.,. 

2100 ""'== 2170-2180 
2100 ----2210 X1andY1 .. lhepolllbOn -2230 --2240-2200 Right,leftandTopbordef -2202 ltllnot ...... landing:p.:I 
2204 

Chokw __ ,,_ 

...... 
2270 Boftombor'MfrNChed,to 

"""' 2290 Erasec*:1,lhenwrilenewstl!p 
2290 En.c:totgr•YIIY 

3170-3180 E-<ifficully 
3100 Pedl)Oelliorlendaze 

3230-3250 
°' __ ..,,..._,,, ... 

...,...._ c..,__.,. 

5000 Nolfulyon-pod 
5010 P::L'°°' .. 5020 -. .. -5040 --
32100 Mowenww!V'KtOr 







62 

t~ -~!f'J~J~~ ,0, ow-..~ C,n ~ . u DM Olemord , IOMI me,.:;,: 
Nc:rypt.0t .... ~lalpreytoi&lrny9Mryuaom.,-.yot.s~yov F,.,...., , TOff"O 
comn c:on,,lrlle wilfl • 20 p-ve ~ IUICr8tld ce.. lit 

EVEREST " ·" NNded °" ht border~ Tibet rd ,._.. , N hlgheM ~ 11'1 N world E•Nl. 
OoddliN Mof'lill' ol N wor1d. _,..... ,iy,. and• hMI miles ~ lff 1eY.i In 1953 Sit 
Eomund HiM)' lilld stwpil T~ Norgay.,.. he,...."""' to oonqwr me ~.c,lt 
Now rot,! NYe 1M dlence to KM1 h M.lfflffill ol E....._ lhotN or NuplN Wil WO"'~ 
rdinlrllgl(fy .Otwilyourl'IM'leliwtor-inlhe""*'d~hllay 

GRIDRUNNER m, 
~N,-.,2190NEat11is•~rddNolllle~ Wl\tllln.MUr .. rM(M,jrC.i..lNd 
up , lhe t1urnW1 ra,c,11 lnt hopes,_.,..,..• h.lgt ~ tolW powtJI' -.non known u GRID 
Now N GRID hM OMl'I lnY~ Dy• rao1 of rlil drocll h'om Frogtu Y . ..,...... °" lhl IOI-' 
~o1Eat11 Tocomtlml ..... droldl.,Miner**'f~..-.d~.t>leahlp 
hGridr\nier,WM~ Y<Nr~ *"N~rdUYehE.thl 
~-M~pner«!WingOW-..~ 

DRAGON 32 lilld TANOV 32K (piNM 191dY') B8C MOOEL 8 
Or~ Tr.k aJ t5 Wiurd Ww £7 95. Draoon ftlOe, t1 95 Tll'lkal t1 95 Game:J 
Goll £7 95 Grlilld PNI t7 t5 Yuan Como II tats Gamt$ Com, 83 ts 95 
NouW1t1 & CroNff £7 95. OM1N Con'CI EOG GraohlCI (taoe) t2• 9S EOG Gr.lllflQ 
DI £795 ~ Gr~ System (di9c:) t2t95 
£:t 95 &.II* S6ull HMgmmn t7 ts St# OfUC I One T rt1t t'I 95 GIIMJ Com, 
~£795 . ~£1ts 01 t7 t5 

NOW AV.AJLA8LE AT MAJOR BRANCHES OF: 

PCS JULY 2 1-JULY27. 19&l 



POtProgramCanls 
Wreck Card 7 of 8 
832fH{7/8 

2279 M Tl'l, , .e,e,e 
UN MTl'l,e,e ,,.e 
H:N DofllTIWOU""" I N THI[ QIPT"IH' I CASIN AHO HIS Ct:SK I S Stl LL S ff'NO I HC ..... nc 
l'II DCl.€ OI'" TMI 'l.()(M.T~ IM'l"t F~ AHO TO ,o'OltT,1,,,1,e 
2'399 Of'IT1¥1T THI IO TTOl'I OI'" n« S Tl'IIRMW. YOU I'll"!' "'lOCl:U> ,-OllWl'IIKI (lit ,.,-Y, l , 1 ,Z, e 
2219 OIUl'n"OU !>«111: Df'TCIISC> nc Of'll' I CIDtS' l'CU . 11'1 1-.NtQE ,,. ... IS ,., ICl[o 1 0 nc ,. LO 
(lt.O(IOltS LO'IC> ,-~ Clt ,,T,1, 1 ,9, 9 
~ Of'ITl'ITMClt£ IWt£ ...... LIHIHC f;llW;H lft.J.M TtllS I S THE O'l'"ICottl' k(V'- INC QUiii 
111:TD:11,DOORI L IEl'I) FOltWflllttl Ate,,., AHi> THIER£ I S l'I $T illlll!IMV OCU,l,L l. 2,9 
2::11:Je Mlfl'l'OU HfllW: DI T[lltlO , ... ~11 IONS HOL.o. 114:ltl IS l'I CIPIHC HO..ll Iii nc SU i 
111:l!Of'll'O SIOE: Oii' TIC. IH I ,., YOU NIW IILtlO PWQCl:(O FOIIIMl'IM> Oii: ,., , I, 1,e, I 
z:,.t.e Ql'ITNollTH T.C ..._,- 81..IIUEO TOOLS 1'tC> "I IEClt S OF t ll'IIIU! l'"LO'lfl HC l'!.90UT TNII II 

oavlOUSLY THIE Cl'llltf'£NTot'I St«P, THERI: MC ....,. ,,~ ~ ,. , ••• , •• . , 
2:1:18 Ollllf(lilfHI S I S UC ROPt: 1,.00,:lllt .l'I DOOllt LUIOS 11Nt90l'll'I0,1,1,l, l 
2~ Ofllfl'VOU ME uow IH IHl °"1>H SOI OUT-S lot: nc Wlt(Q(. IQ lt£-C tll 0t CO '°°"' .•. . , .. 
231'1 Of'TflYQU ""I: Ill nc 5'111 .. LOCKEJt,J~ WAYS l'Olltt AHO l'"QIIIWil'lllt0,1,1 ,1,I 
2)N Oflll'lf'HIS JI nc 911:IG Ne> l'I ».U.UOH "*"-• nto .. TH[ IIOIE Oil' THE &HIP , THIERC 1111 
II:£ )MYS ,., AHO 10 f'OMT,if,1,1,ft 
ZH8 ()l'llfl'l'OU 1«11£ EHID!l:D TH[~ STOIIIE,Cl'l!lk.S fll~ •••••••• I 
2 .... QIIITIWOU H1Wt: LO't TI« IMl:C .. #IHI> #IN: OH fl4'. Kl'I.ICO. P' l~S 0,: THI i.!I'. ~ 
t 11'1111:1: SCATT[MO ,w,i1D ttC LCNC.Y CQl!N.. TO 11:£"-WTElt 114: Wlttet. 00 ST,-_~,e,e, ... 
2 41. O#IUITHIS I S TI«: Tlt1:#ISI.ME '10Cn, •• . •• z.e 
2<1N Ctf'TR'VOV ~ IH ttC ,.000 STOlt;l:.THCM N!C OOORS IW"T l'Olt l fllND f"C)lllN'llt0,1,1,1,e 
zoe DfllTMW .--.: CHlEltCD , .. Cl'ILU:Y. TO "* l I S fll g,f>JHC HOLE. 'tOU C#IH GO 
,.~(lllt,,,,, T,l,1,1,e 
2 4 .. CN'ITIIIIH TMI: CUWS' ...:sa ~ nc Tflla.l:HRS f"f'U.CH to ONE SIOC. 111 STflll lt- Wl'W LP 
OS 1.P #Cl DOOltS LUID ,.()llt-Mfllltll AJ.o ..,., , 1,1,z,e 
24,. QIIITATHIS I S nc (:ltOdo' OUl'Wtll:RS HITlfTHE HnfllltfS (# '""'""°'°"' STIU.. -«'.I MC 

t'"ltOl'I TMI[ ICAMS.VOU 11AY $Ml,. I'~ 011t ,wrJ,1, 1 ,8,924&8 D#ITAYOU fllltC I ... fll LMCi« 
C1i11tGO HOLO WITH CRfllTES JH -IOlh CONDITIONS ll.CWIHG flllltCUC>.OOORS U: 
11(1 f"OlltWJll'O AND ,.,,,1,1,e,e 
24N Ctf'TfllftllS I &, fll l>ft1l.L CAIIN.O HOLD.IT IS ~ HEll'l:.fll ~ ~ IW't ,e.1.•, . 
Z• te lll(fl_.t,1 

POtProgramCcrds 

Wreck Card 8 of 8 
8320W818 
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~ '11:IH T "ll c,,-,-1[111:S fll Ctft,IC( OF SUlll:IEl>" n1• Nt1,..,·,~ ,,. vou 1'!£1:t nc soc,c11: IN ·nc ~· w..· 
2529 IIPUT"l"M: fl CHTCl't TO •r•n 'Y'Ck.• At>VCNIL.C",1-,.• 
n••tutH 
r.149 a.S4 F'\,,rf"f~4V31~~(00)41#:1U,CO:J........-11:D00,2~£DC0 1fll/lU~" '1tJHt e t 3 
l ,"'l'OUHIIWEII\MOUT Of' OO('i(Ztl", (.OT~1'9 
n,e Q.IM "-""'"TW'/3 1L405...,.-IEDC04SAGl'"l[l)(::O:J#IICl'llDCOll#:IIEDCOl9Aef"~" 1'111:JHTN7 
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251'9 NtlNl ... ::1::1," IIH:ITHIE~ CAl'C (Y, Hr, 
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To, Departrnem EP 2 
George Philip Servk:es Ltd 
Amdale Rood. 
Wick. litttehampton, 
WestSussex BN177EN 

35 EDUCATIONAL 
PROGRAMS FOR 
THE BBC MICRO 
Ian Murray 

Here is a selection of fully documented 
programs ranging from mathematic s to 
geography, history and general science to 
spellin&-

Designed for use in schools. colleges- all 
programs have been checked in a classroom 
environment- and at home, this book will 
allow you to put your BBC to work as soon as it 
is unpacked. Each program makes full use of 
the BBC micro's remarkable eraphics 
capabilities and together they provide a 
useful insight into programming techniques. 

£6.95 (paperback) 240pp 

Ava,/able tlvougl! all good bool<shops but d yoo 
expenence anyd,fflculty please fiR m the fom, 
below. 

I enctose my cheque/postal order for L -- -­
(Please make cheques/post.al orders 
payable to Geor&e Philip) 

N•m<-------------Address, ___________ _ 

PC.J,I JULY2 t JULY 27, 198.J 



POfProgr.mCads 
Atari Errors Card 1 of 2 
8320AEll2. 

A w,ry useful routine k>generate sensibleem;ir messages di.King the running of a p,-og,am. Once the 
programhubNr'l entered, savek>cassette using ·Usc "C:· 1onna1. To rebad use ·enter -c-· so that 
merging with OCher progrems can be enected 

I TRAP 38181 
1 REii User ,ro1 r•fll ,1.c.ed b•,w••n line s I •nd 29999 
29999 EH01REII P,e..,•n, s 01arrun o r 1uer p,ro1ru1 " 
31119 REii Error llus •t• 11:outine - wri tten by FI.P . IIEAO 
31111 CRAPHI CS l1PRIHT 
31121 PRIHT"Error f'IUfllbU "iPEEIC ll 95J j " In lln • "1256 • PEEK1187) 
-tPEEIC C 18'1 
31131 PRINT 1PRIH T 1PRJHT 
311 41 LI ST 2 56 • PEEICl l8 7 1•PEEIC l 18'1 
31151 PRIH T "ttttt"IR [II 5 c.uru r UPS 
31161 I F PEEl<Cl,Sl> 21 THEN 31289 
31171 COTO 3116ttPEEKl1'5l tll 
31181 PRINT "llu,or y ins uffic.ient"l(HO 
31191 PRIHT "Ve.11.i. error"1£HD 
31111 PRINT "Too ,u nv vu hbl1t1 " 1EHD 
31111 PRINT "Strint hntth e rror"tEHD 
31121 PR INT · o..,, of dt.U. uror" IEHD 
3113 1 PRINT 0 Hufllb1tr 1r• •U r th e.n 3 2 7 67 "1 EHO 
31141 flRIHT · 1n,u1 11uenen 1 error · 1EHO 
3115 1 PRINT ·11rrey o r 1trln1 01" error·1EMO 
31161 PRINT •11r1un e M S u.ck o..,trflo w•1 [HO 
31171 PRINT ·Floulnt Polnl outrl'unde rfl ow · 1EHO 
31181 PRINT ·une not tound"1EHO 
31191 PR I MT "Mo 111uc.h l nt FOR 11 • I e111en1" I EMO 
31211 PRINT "Line to o lon1 " 1EHO 
31211 PRINT ·cosua or FOR line d e leied " IEHO 
31221 PRINT "lilETURH error " 1EHD 
31231 PRIN T ·cerh 1e error"tEHO 
312 41 PR INT "lnv•lld 11r1n9 c.h • rec.1er • 1[MO 
31251 PR INT "lOIIO i,rot r• 111 100 lon1 •1 [HO 
31261 PR INT "De..,l c.e nu111ber )7 or •rtE HD 
3 1 271 PRINT • LOAD fi le error"1(HO 

POfProgranCa,ls 
Atari Errors Card 2 of 2 
8320AE 2/2 

31281 IF PEUU95 1> 147 THEH 31:IH 
31211 COTO 29121 •PEE IC U 95 I • II 
31311 PRIHT ·uc111C •bort " l[HO 
31311 PRI NT ·1oca •lruch o,en"1CMO 
31321 PRINT · Hone 11l1te nl de ..,l c.e"l( HO 
313 3 1 PRIHT · 1oc1 Mdu O"IY trror ·1 EHO 
31341 PRINT · 1n v1 l i d c.011111•nd"1EHD 
313:lt PRINT "Oe ..,iu or File no, o,en••ENO 
31361 PRIHT · a.d lOCI nu111ber•1[HO 
31371 PlltlHT · 1oc1 Rud Only trror · •EHO 
313 8 1 PRINT •E"d Of Fiie rnc. hed"IEHO 
31311 PRINT · Trunc.o,d Rec.o r d" 1EHD 
31411 PRINT "Oevic., t i 111eou 1•1EH O 
31411 PRINT ·0...,1,.e Hll1t"1[HO 
31421 PRINT "S. ri•I lu1 fr•111in1 error · 1EHO 
314 31 PRINT · cur 1or ou t of r•n1e·1[NO 
31441 PRINT "Se rhl Bui d.t• fr • 11• overr un ·1 EHO 
31451 PRINT ·se ri •I h11 du1 fr•11• c.he c.k1u111 error"l[HO 
314, I l'RIHT • oevtc.e done e r ror"1(HD 
31471 l'ltlHT ·Re•d dur Write c.oo •re trror"t[HO 
31411 PRI NT ·runf.llon not 1111,oluen t,d"t (HD 
314'1 PRI HT "I n 1uff if. hnt RIIPI • 1 [HO 
31:111 COTO 21911 •PEEICl19'1 •11 
31:111 PlltlNT " Drhe n1,u1btr error"1EHD 
31:121 l'ltl HT "loo un y OPEH Hlu"1[HO 
39'31 l'RIHT "0111!; full"l[H O 
315 41 PRINT "Unref. ove r•ble 1y1\e 111 d•t • 11'0 error • 1[HD 
31551 PRINT "File "u111ber 11111111.lf.t1•1 [H O 
315, 1 PRINT "F ile n•n• ,rro r"1EHO 
3157 1 PRINT "POINT du • len tth er r o r " 1EHD 
39'11 PRINT "File lof.hd"l[ HO 
31591 PRINT ·co u•nd 1nv•lid "1 EHD 
3161 1 PRINT "Olr ef. \OrY full"1ENO 
31611 PRINT "Fiie Ml found"1EHO 
31'21 PRINT ·po JHT in..,•I id. 

1-29999 
30000 
30010 
30020 

30060 

30070 

30080-30270 

30280 

30290 

30300-30490 

Jumps lofward if erl'Of runbef 
isg, .. terthan 1,47 
Cak:utatescorrectrnnsege 
WendJUfTIPllhefe 
Pnnlr~messagefor 
enors 128-147 



USE THE FAST LANE 
28th September-2nd October Barbican Centre, Cityof London 
The PCW Show is Britain 's most 
popular micro eve nt. Hardly sur­
prising , with over 200 exhibitors 
showing an exc iting range of 
micros, softw are and perip herals 
- for business and com merce , 
education , sc ience , industry and 
the home . 

But if you use a micro at work 

(or are thinking of buying one) 
you ca n avoid the crush. Just clip 
the co upon below and send ith 
with yo ur business ca rd and a 
cheque for £2.00 (nor mal price 
£3 at the doo r!). We'll send you a 
special "Fast Lane " ticket. And 
you wo n't have to play the wait· 
ing game. 

i THE FAST LANE l 
: Plese send me one .. Fast Lane" ticket to the 
J 6th PCW Show. 
: I enclose my business card and a cheQue 
I for C2.00 madeJ'a yab le to the "Personal 
J Computer Worl Show". 

J NAME ..... .. .. .. .. .. .. . ..... . . . . ... . . ... .. . 

i A°.D~E ~S:. :: : : :: : : :: : : :: :: : : : : : : : : ::: : :: : : · 
: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
! Send to Amanda Steph ens 
: PCW Show, 11 Manchester Square 
L London W1 M SAB 



ots of micro magaz ine s 
pre te nd to take compu ter 
games serious ly. 
But seriotssl y, as a person 

wit\l th e perspicacity to read 
thi s magazine, you know better. 
Yet you still want to play games 
with your micro. rather than let 

- ........ _ _i your micro play games with you . 
So that's why from ~uly 

onwards, you can buy a special magazine 

published by VNU called 'Person al Com pute r 
Games' which will help you do just that. 
No matter what micro you own, 'Personal 
Computer Games' will telJ you everything you've 
ever needed to know about the games you can 
play with your micro . 
And the wherewithal of playing them . 
Make sure you don't miss out. Shoot on down to 
your newsagent , or use the coupon below to order 
your copy. Now! 
And start winning, winning, winning. 

lo ~ n= :: h= • = •= a::' to ::O :' eo': u~ o= - -

I forCl .35(P &Pincluslve) 

D renclosemyposta.lorderpayableto I Personal Computer World for £1.35 

O Please debit my American Express/Access/Barclaycard I (delete where not applicable) 

I Acmuntno·------- - ------ --­
I Signed----- ----------- -­

I Name 



tv.ProgramCcrds 
Speed Race Card 1 of 2 
8320SR 1/2 

A short but taxing racing gamewith va,yiog levelsotdlfficutty 

1 POKE36879, 153 ~JHT· ~ SPEED RAC£ 1983. TRV TO AYOI D THE ... 
2 PRI HT• • USE 1IQ9. :IPI TO COHTROL VOUR CM " 
3 FOR J•ITO 3986 
• HEXT I 
5 PRIHT":111111 lfJN WIDE DO YOU WAHT THE TJIACk<l-15 ) 
6 Jt#UT W 
7 JFW<IORW>l:Hl£HS 
8 PRIHT " TVP£ '51 TO START ,Ofl: ;£9 TO EHO" 
9 IHPVTAS 
11 IF As·· rr~ 2808 
11 I F Al• "S" THEH 28 
1, OOTO 8 
28 LET S•8 LET ,..299 I.ET W-IHTOV2 > LET L•ll' LET V-W LET R-W 
IN LET O-JHTU!HD<8>~-I) 
118 IF L•D<O OR L• J» 2e THEH OOTO 110 
121 LET L-i...•D LET V-V-D LET fl:-fl:•D LET H-1.. 
168 OOSU1 I lee 
179 PRI HT" "t" , 
188 LET M-Y 
I '9 OOSU1 I BOO 
296 PRJHT"• "• 
218 LET H-J! 
22G GOSUI 1800 
231 PRIHT"r 
248 OET I t 
2'8 IF Jt 0" Q"n £H 00 10 288 
2A LET V-'t'- 1 LET R-R •I 
288 IF u o• p• n£H 0010 318 
298 LET 't'•Y• I LET R-R•l 
318 IF Y< I OR R( I THEH C,OTO 37' 
329 LET S-S• I 
338 IF S<t1 THOI OOTO lei 
348 PRIHT"WEU. DOt£·YOU 1'1ADE If " 
~ PRIHT"THROUOH &PEED RACE" 

OISTACL 

I 

Vlc20 
Commodore B11lc ~;-
Author : Cart -
1·2 

_ ... _ 
3-4 ·-.. 7 ---&-15 SWt:orlnllhopmr, 

20-120 :=-&"~"""' 
100 P«totmncndecelculdon 
1JO.UIO Prinllrdldge ,Ntot...,. 

190 ---200-220 .. -
230 ==~ 240-290 .... 
310 Ct-*forctuh 
320-330 Tow 
340-350 Yic:byn-....ge 

tv.ProgramCcrds ' 
SpeedRace Card2of2 l~--------------~ 
8320SA212 -

351 POKE 3687,, 19S POKE 36878,298 
~ FORT• 1T0280 
35,4 HE)(Tl 
35S POKE36876, 29B POKE 36878 , :lee 
358 FOR I• l T02N 
:r.i9 HEXTI 
3'8 POKE36878, 200 POKE 36876,28:1 
3'2 FORl•l T0280 
3i3 HEXTl 
364 POKE36878, 289 POKE 36876,2 18 
366 FOR:1•110288 
3'7 NE>CTI 
3'8 POKE36878,288 POKE 36876,22S 
378 FORT•l TtM88 
371 NE>CTT 
372 POKE36878, 29e POKE 36876,2'00 
374 FORl• IT~ 
37' HE>CTI 
376 POKE 36878 , 8 POKE 36876,8 
378 0010448 
37' H-3'K 4 Y•3686 5 

:Jee Pfi!JHT•:'llllllll"TAll (2) • YCJU CAASt-£D IHTO" Pfl:JHT• • •TRJ(3)• SP£ED Bf'flRJER FIH0-
398 Pfi!IHPrTAl ( 4 )" DIED IH" · Pfi!I HT- rTAl (5) " THE• E.'1<:.''l...-.rElll"'tl»I " 
488 FORT• l TOIN , l-f'I-IHT<RHD < 1 >~•UH · YH-I HT<RHD< 1>• 8•32) •POKEY, VN POKEH, Ht1 
411 FORO-ll 025 · HEXT HEXT 
428 f"OKEH, 12 POKEY,311 
438 FOROO-ITOltee HEXT 
441 Pfi!IHT• • TRV AORIH. TYPE ffi SI OR ..... 
451 1.-.UT Al 
4'8 IFftt:• "YES" THE.Hl 
478 I Fftt: • "HO"THEH 2800 
488 OOTO 4 41) 
l&ee I F ...a Tl£H RETURN 
l U I FOR l•I TO H 
1128 PRIHP • , 
1131 NEXT I 
1848 RETURN 
2888 PttlHT". 11• ~ -IYE" 
2918 EHD 

351-378 

378 ~-==---379 - inlheVlcct,ip 
_ ... oc,-,_ 
-- PYompland,..,,...tor --

1000-1040 RouwllilOpmtro.d 

2000-2010 End-



O ub nd ktt!K YOU In toot h wll.h cnlhu slasu 1.h roughout lhe U.K . 
II b dlvkled lnlo du b§ and user groups . We publish• list oft hnie 
VoU!K on alien ate M'tt ks. 1'h is • ·tt k clubs art listed 
alph abt tkal ly by county and town. F.ach wttk M'fl rocu,: on 
an individual club or &roup with • ny-on -the ·w• II ttport. 1ryour 

Burnley on 
the move 
l f,-llfl)Gll'.Ws.ltli, ........... l_.,V,C.20 ............ 
....,. ... *h J .., c.., ... leWi NCrWbrJI. 

&W>ClaUon has some:th ing sptd al on tht • gtnda or If you've Just 
start td • new ont , contac.l Id at Clubnel, PenonaJCo,,., uterNo, 1, 
VNU, 620 x(ord Strtt l , l..ondon WIA ZHS. 

Tiit ciubs listing Is ba sed on th at ol tht Association ofComput tt 
O uM. 

11tc meeting of Burnley Compute r Club at 
the Carle ton I lo1el saw 50 members 1aking 
equi pment up sleep steps to the meeting 
room. 

Formed little: more than a year ago. the 
club's progress has accelerated at such a 
pace that it has been forced to find new 
headquarters for its JOO-plus membership . 

The new location. which ""'ill take effect 
from August 4, consists of two large rooms 
in Burnley"s Technical College . whe re 
members can look forward to talks on disk 
storage, a digital graphics system demon· 
stration by Manchester Compute r Cub 
and a n outline of CP/M . 

Most makc.sof microwereon hand. w;,h 
the Spcc1rum in the forefront. and accord­
ing 10 Mr Tallon. the BBC. Vic 20 and 
Dragon 32 a rc also popular . 

The club ~ n·t charge a membership 
fee or subscript ions. but relics instead on 
donattons each week 10 pay fo r the cost of 
!he meeting room . 

s«:rc 1ary Oi\'C Tallon said : 'Our pre· 
sent Tuesday night meeting place i5 j1»t not 
big enough 10 house both the arcade games 
addicts and the more serious type of 

A full course on Basic will also be gJ\Cn 
by local schoo l teachers for the benefit of 
bem used parents whose children own 
computers. 

Members include microprocesso r en · 
gineers and progra mmers, some of whom 
are con nected with the area 's aerospace 
industry, and who can give he Ip a nd advice. 
Others include young people. 1V en · 
ginecrS and bus drivers . 

But MrTallon pointed ou 1: ·we arc now 
very firmly estab lished . We h ave been in 
e11:istence for 18 months and there is no way 
the club is going to dry up and blow •way .' 

member. 
'Our new rooms will enable us to spht 

into groups and resume our monthly 
lectures o n all branchc$ of computing,' he 
con1inucd. 

CLUBS ·-..... MICfoCompuw~ ,..... ... 
Plwllion, Soulhnl Road, Fiilon, er. . 
M1YOIIWTUHdly o.n,tColh . 80 
M«tilAd , FillDn, BriltDies12nu..02n 

""" ....U.Clllll Vlln lqde-Shlw . 
NaiiMll51331 
.... ~DubMIIISII 
Woodlcringllnnf1NICtlonlAoomson 
llllffllllMondlrll17·1030pm H 
8'nnltl. OIJ.45t..r2orF~ . 0934 
1331'2 ............ 
~ ~COfnpAl,Dub ..... . 
StlrfloWWIODub,ldor\1,on,.llrsland 
hnl Timdly of month lpm ...,.,_ llrd , 
74Hi;fl5'rllt . Grutlartonl , MK443ll , 
023"4870713 
C:... ~DubMelllllfiw 
Bt15,EIIOl'l9flr,Helr~. 
l"""°" lklmrf OtlMCOl'ICI and klul1II 
Mono1¥ 114 tldl "'°'*' CoftcaCI SIM 
8'ttf , 42WalloeAold, Ealol\8,ar, OU5 
20f ,062$220922 
&...0....- Cofflou*Dub JoM 
Aodl,lw, 058U411 
t-- Compuwauo JPAtlct'lt , t 
Trvwbridgl61tdlnl. l.ul:,n. LU211't, 
05124SOM7 -~ CofflclWtCMIMNtlll 
[.ISllimpstudPwt!SdlOCll,~ . Otl 
... .. WldnNdly. fflOlllltl • tpm ana,, 
Polilon. ~84423 -......... M'IINComJ,ulwCMI 
MlltlllC8SConsultanls , W.-,Y ..... . 
Sn'llllttulh,8imwlgt'lll'n10,0tltflllirl! 
a"ldti.rclWtdnlldlyoludlmontllat 
7pm COfac:IOtM8aylriu. 12Sllrrylllld 
floM.Sheloon.11:2'3W.0'2174371t1 

PCN JU LY2 1-JULY 27, 19&l 

........., ~DlitlMelllll 
l>.aarl'IIIOonVDUl:IICUMf)'Fric!a,al 
7 JOpmandll ~CU"Y 
s«:an4wy SdlOCll ... lnt Thwldly ol 
udlmonltl.7pm Ktnl(nigflt.22Moln 
Strllt , Ar,aou,y , 02N5181 
CIINr. Microcomplllll'CUMIICla!thl 
Gardlnc.ntrt.SdlOCII ..... . QlllbltSt 
Gilll,Otl .. h'NldnlldlrOlllctl 
monlll MrsWrlbtllnl , Eltwood, Dunw, , 
O\lffonlSIGilll0'2407490& 
W Con1JUW Dub PA Siii . 1 Otmondl 
Rita, Ch.wctl Rold. Mr Hue! , 07S3 ,,,,., 
.... Compulw Soc:illy fflMU. ~AISlnOOf 
room. Mt'WlaotHIIOtlfltMCOl'ldlll'ICI 
tou,,iThurldayMfY"'°'*'ll730JoM 
Haloh,1411Ml0ri¥t, Mt', St.OMP 
~ 
C......,. MICrOCOfflCll*JOull,l'l'INbon 
1M ..ii W*"-day OI fflOl'IIII DtrN 
lttpp ,3Spur~AVll'Ul , Wllll'budl 
0223315862 
..._.... Maoc:ompuw Dub, ...... St 
Marys' OUtdtttll , Cl,npsAold, 
HMrtlll , onh~ . llwdMdlour1tl 
Wedrmdlrol .... 1173011110 .. 
AndrtWHolimln, 5TrinrtyCIDN, 
Bllstllm,C81 l50W, 022029st3 
,...,._.. p.,,anai~Quli 
mlltlMCrOlfilldEllclrorw:ISoOIIClub. 
IDl1nlQl'llfr01'1Mondlys"'*"Pilll, 0733 
44342atllr5pn 

~ 
.,..._ CofflouWCUMIICIIIN 
CeislrillllGttilMlll'SdlOCll, Outl'tMIAold, - ·--- ·" llrmg10flRolCl, Allmdllffl,WA141H2, 
()119414547 
~ CompuwCluo ,._.11St 
Wwtiurvh Conmuwy cnr. Oft~ 
W90nlldm 1171Dll)pffl MtRSinot,a,I, 
4 TheCoob, Sloctwood 
~ ~CklbConudW 
Colinl , 37GaRwii... .ChlAII'. 

""""' 

STUAIIT­
.._ Burnley Compu1er Oub Y-C.rlc1on 
HOid, Standish Suce1 ......_. E~·ery Tue.sday 
c.ac:t O,ve Tallon, 27 Bamctt S1rcc1, 
Bumlc y,La nca. 

C.- Compull,UllrlDubmlltlll 
8uffliollaut . ~~Cmww.onthl 
llwdThufidlyOINdlmonlh•lpm 
8nmlCnlgtlt.0'270623:115 
..._a.-1 Miao OUll !Mltl II UIMI 
C'Anl11. Holn'lll()ill)tllll7301Dt3Clpm 
Otl .. lnlll'ldlhlrclTUIICIIJOlmontll 
Muptl a.,.. 1 HIIIOtl aos.. Cftwt 
o,mJ.4238 
...... .-...~cu ..... . a.. 
MillSt.flOOIMty~ Jolltlh,y , 
NtwM.ilJ4387t'I 
.... -. &o.tnc1PCC11111t1a1New 
MillSdlOCll. ~ on Fnoays117111 
130pm MtGMAaftaoM, 11~ 
CioM, .... .. ..... $loct(po,1. Sl(1230H • ......... 
.......... Colnpulll'Qut,IIINCI 
lonnlghlly.lofwlUgl!dooe,13Asl:WIOriw, 
frodsfllln. Wwmgton , WM 7P\J 0728 
31511 
.......... ComcN,tl,Oub, .....,. 
fflNtingS Tom W'fitl, 29 5ummtr i... 
Hiiton, RuncornChlllwlWA75PG 
......... 775 .. 
~ CoffipuWQUIIINltllt 
Wiftsb"d~Otl .. lK:onl!Fndly' 
MII')' mad 117 30pm Simon Sldllr , 
-53319 ........... 
ai...-, Mao CM11n11t1 on .. *10nd 
andlifdllllldarolucftmontfl , lll'ldlr 
1110tl~offflOl'lll'l , Mf21 s on11Wt1 
TlllldlJaf,,,....JTIIIDnl.13Wtllon c,-.-
...... Amatu~Clubnwtlal 
YMCA.Stoddon. tld!Mwnall .... al 
7.flm lwfo.rwt IOCroftAoaid bQtlldifft.~, ... rs,,oov 
COIINWIW. 
c..wt .... AlnllU'DLG - ~ 
Semon Bob Amon , 24 Mlldlll Road, -~.,_ PAICCllwtllllll 
Pwm Mkro C.V.MII')' Frilll1 s 
lnh~154145 

11: .... eon..-CM and eo...pu.., 
TOW!IINIIIIIEQPubl, l'lnpewlnfload, 
StAIAl . ~on....._.11 
730pm NG0.,.2CllfldlllCloM.St 
AusMII, Pl.25300 -..., MooSoc:M!:yllllltllll.iltlloftt 
Cflurd'IHll. ~Stnll . ontwll'Y._ 
flllirsdlrll 7pm MiMlllordan , 0332 ,... .. 
...... CornpYllrDub Jol'lnDum . 2 --........ -r:..ra .... CompuwaUII ,.... 
mllf Sc:Mol, M1QC1111nt Rold, EIIW, Otl 
.. IK:onl!Md1ow11Tu.clayrwy 
monlhlGHoldln , 14~A.....,. , 
Tllgl'l!IOUltl, T0149NT 
r..-a..,. ""'*"'c.omc,.,.CIUb 
ffllltllK:onl!TtllldlyMll')'fflOl'lll'IDou9 
81191. ~HouN . SIDIIICnion • 
Excw~l!'lllllngsonltw d ft ....... ,_ 
T .... IJsnr.otnpuwCJubffllltlM 
OlwollCompullrs, 3tT-Rold , 
PllgnlonOt1Mondaylfol1NOl'!IJY ...... 
........ .. ~CIUbllllltlll 
Kinlontommumyt.nlrlon1fllltlfd 
Wtdnlld&yMll')'fflOnll'l,..Hibbl , 54 
Aunnymldll A....,. , Boumemoutl, IH11 
9SE 0202571541 
TDPICffllltlllClnllMEl'IQll:Sllln.d 
c.ntr.OftlllMDOndandb.wll 
~IM!Yffl0nll'lll7pm oa,.,,ci 
W"*"l . 1Altxlll'ICllrAold. 
8oufl'*l'IOUOl,HSJA.. 
...... C.....~ 00Maet31Nofll 
SttNlWlrtl'lll'll, DorMIIIK201AD ........ 
........ c......-a.. Wllldy 
rnM11nD1 L8ollll , IVlnlhnac1 , 
DiwlnglonDl.37AT G.1251nlfl ..... 
... ~C.U 3(1W-..,Hou91 , --- .. 



hlTl l :v I :u ,-
............... Coffloll*Qub , mllll 
OIUlmol'llh RSa,olt,. 11Wat.OC 
Road,lkltn00d. CMl59"D 8rnwooc1 
232 ... 
.......,... ComplilerQubrneetson,. 
tintfndarGtMf'lmontl'I 5'lclf*' 
CcMl'll . 1AIIMburOIIW., . Spnnghlkl 
Qwlmstonl.CM15'6 024550156 
~ MlerOfltOCN,IOl'G,oupffllltl• 
t.lnMlr$lfyofhMXOllhlKOl'lllnl 
loufll~ot.,...ylllOtltl'I• 
730pm lnfOnnltlonc.itrl ~ol ---.......... Cofflp.rllnllCMl.0!"'1 
ldlOOlll*l'IWl•Pf1!$MI GRo¥d,C.O --·-­,-., .-
..... ~awn.sAuocaabOn 
Col'l&actDol.lDlourM.Scnooltb.lM 
"""""Aold. R,ylllgl'I 
.......i Club 1 newdub MtOMofclln 
138c:Cl'll.lrdlllold.Flomklnl 
...... '- Comoullf'SoclltJmlllS 
alHockeyClub•RoatslW.,..... 
~foolblll5'adiullli0fl~ 
1173Cl,mRoblnKftlgN.128lJtlll 
WaMMQAold I.JftleWaklmg:.SoutNino-­
M-Su 0702211456 
GLoucmotSHm 
.................... Club Mr J 
MMOD , 3~DoN.Goklwl -·­~--- ~Cl\l b l'l'lllll 
ont11111wdTlllldl)'olNdlmonlhal 
7lOpmMalolPl.6n0242251170tRobln 
,,..02 42514343 
OCIII.DW.ldlm.11Cour1Aolcl, 
Pres:!buty, IMllnfYm 
CW-U. ...... Comou*ClubfflNII 
II Prls!!JuryScout~.on1ht 
,_.1..,olMtYfflOl'lll'la1730pfn M 
Hugbll , 36~ W., ~ -c:-.w. tomc,u11r Qub MtttS on IN 
li11tff10iYolMfYmontllll8"ryHouM 
8uryAoad, Gospo(lat730pm8t\llftCOI'. 

,.._,...,. 
, ....... ,.,..... Anl-..r 
Comp.rttfc:Mt Alln5ml1h.c. omnat 
ao. . LM-ffi.h-Solllll. Gospo(I. HlrU 
POUH 0705S50907 
W.._ ~CMICon&ldC.O 
Olb ~c. Aop!M klf or, Odiiham. H, -­~ Am-.CotnpuwClub 
ffllltlatc..twoodl'Milrl.~ 
Aold.~ WOOd.EISllllgl'I. Hata on 
INNCOAd\YtdneidlyotMtymonGlat 
7 lOpm PIUllllib Dlandllrtforcl69060 ........ 
............... CompultrClub 
PfOPOIIIIMWdub SluartEdlnllofougn. 2 
WarwidlWllk8otltlleSIOdi:~9TG ,,,,,,,, .. -....... MlcrocofflputlrClubfflllbat 
SMl'C. . HlfplncllnonllltrMII 
MondrtS [)a,,,c1Jlm9, 50.Ul'II 
Hll(*ldlnAL54HH -Gl'tlllllirComp.rllfQubmlllSIIGrilnsbft 
c.ntr11LIN'wyfofnghllyonMone,ysa1 
7l0p,n ..ler,sonl.N 29Pll'IIV... . 
CINlhorpll04n4259 
....... &lilMct MIICtoOtOCfllOr 
Soaetyffllltlal~c.ntr, . 
UnOunStr .. . SainthorJ,t.MfY Tl!lldly 
a1730pm GHwlCh, 210ICICJOll¥ 
Scunlhofpt, Souffi""'*'IIOI DN151P\J 

""" c..r-, MX PtOOOMd ,....dub 
c:ontactLRstw. 21 M...-ooclhnMI St 
~~ .CT27AH 
....... ArNIM ComcluW & AoboClcs 
Orv,niutlOnmNC&onhh Tuadly 
tndUwd~ofmonch,., 
c.m.twiSl'Ml~Centrt 
LordwOOdLIM LotOWOOd. Chdllffl 

""""' ,... Km AtNtM ComClu* Qub mlllS 
at llcMe ThNttt. Ol¥IIS Darwin School, 

Program 
converters 

we need you urgently for 
converswn of programs to and 
from Spectrum , PET , Com­
modore 64, TRS 80, Dragon, 
Orie, BBC , and Vic 20 
BASICS. These converswns 
are needed for listing books 
that we are publishing later 
on in the year. 

If you are interested please ring 
Jane Green on 323 3211 x365. 

Jiil lMII . SW' Hil, on lhl fnt TIIMWy 
otMt)'fl'IOnltl•730pm ... ~ .21 
CWN!Avl!M.CanordSHlA.S 01· ....... 
.......... eomc-,w Duo fflllls • n. 
lM9' .... . Chm! Qlurdl , Qnrhous.l 
Rotid,Orpln,gton. Mr)'Ffidlyll8Ja-
10 30p,n MrRPyae, 23AnlndllDIM 
Orpng,on, KIAIBAIU OrrNn;lon 

'''" --- ~Qub RupertSC...SI 
.JoM'1 Collge , Odotd OX1 lJP 
.............. ~ u. 
A$$0Cllb0tl Eric!Cllllr , 11Spqlllno 
Strlll, Mansion. RafNt*. ICn 
S..-..WNI CompuwCU G 
Sonwnlmott, TldWllalClrltJI. se.1D1k1 
Scnool, Slwlnolks, Kn07324~ 
, ...... &T......_.W .. ltl;c Rly 
SU!llawskl,1CromerSIJ•.TonbndOI 

""""" ........... 
...... w.cto~ClubRovlt' 
LllnOWOf1!\, 12SlllrJICIDM.Accmgton 
..... Con'll)UWauorn111111£'12' 
&oftotl""'*"'ofHlo'*'~ . Dlllnl 
AoM. loloft.onThursd-,.. DM! 
Altltn0n. 16~Str-.""*1Dn , 
........ M2t9f809'217121 D 
......,. Coinpmr auo rn1111 • c.n.on 
ttolll , S!lndisllStNll.on T~7:» 
llpm Coructtriwl111Dn, 27Blsnlrt 
StrNl , Bumlly,18103£0 
a.t., Coq,ullr Dlltl ffllltl II TOW'*y 
Atm1,Qlcwley, MrY ..... Tuadlyll 
lpm Clw,s Hieb. 131 hurbl $trtlll 

"""" ..._ • .., tompu11rClubm11t111SWt 
Canllln, Plrdl CltpttJ Lid, Well 
~.onhNCOndandfoutth 
Monda¥'olmonllll7·9pm Conlactl#I 
fhotnlolt.lkyw,25Soull'lfilldl>rM.West 
lkdot•, cw.roe. 887 4TU 
a..a.w& ....... CempuwCluD 
SnllBlactJlt' ~4335,53 

s--~ CompuwQullfflNtllt 
T.tUIIIClntn , Tlll'f~.~. 
onlbundapatMJOpm MfJIMl't\all. 
2SMa!tl!IStr91l.O.-.Oklrlam081· 

"'''" UJCmDISltm 
lailtLMMICompu'9rCMI ""*".IOIW 
518*1'111'1 Flold, Ent Lub 
\.oU!INIOrougl,. LE126HN ,__ 
,._. COfflPUllt'auo.nwts•lltancWIOS 
P\Mtlbltt , HiOllser.t, l.incc*'on .. 
llrstlllllltwd Wldnlldayolmrymonlt, 
Jc,lwlQilord.4 41 Newlri:Rold . lincoln 
LN68RX c:r.222161 
...... Co,nJlnl,QubffllltlllCounly 
Holli MtY ot1* Monday 7 31).1 30pm 
Alg Patlef", 111 lnllonl MIIU 
si.an-s 07S4 39' 

LMlfOOl 
_....,_, I.Mrpoolll'IMISM Old 
S'n!TICtlnla!CollOf.i.,,.,.,oo&,ontN 
lirllWldnesdlyafmonai Hd. •. 51 
au..c DrM. wanon, u SSH -0.,- M~Qubn..uon 
..~nllDur'III TUlldlJllfl!nCIIMII 
V9rnon6'1b'd, 111 SllhurstAoid 
Sel'lunl:SEZS&l.HOl-6533207 
C...... UWICMI Ton,-l.a!Jl,m01,30t 
3910 
r.t... An'IMIUr~Club 
ll'IIICIMHlnOWGfMl'llba,ry,Clltnail 
Rold. El l. Ol'ltNMCOndllWll lour1tl 
T__.Clfmont1'1117·1(1pn1 Fttdl...­
Ol'IOH6•32tlll 
,---~ uon....,.0,.29111291 
~w....., .VIQof'Sllln.0 1-902 .... 
"'"" ~GtOUCINIISMHafrow 
CCIIIIOto4tiDl'*Edt.lcrtlon. RoomW24, 
~Part..on ..... W........,• 
7pm Bazyie8Wiw, 01·95070U 
_.w~ M~Qub 
ll'IINU•rooml.tS , IMll ,on T~II 

For immediate 
coverage of 
your market 
phone the PCN 
Advertising Team 
on 01-323 3211 
and be seen with 
the best! 

PCN JU L V21- JULY27.198J 



130pm rm,..,,..,c.1o,c lnonOftia 
PmC1 Con1ot1 R1>111 Lonoon SW7 288 
~W.. Compull,Qubltur'Mgtoft 
O..Sdlool , Dawlluilding, ~ ..... -......... ,... AINIM"Compw,,g 
QublnlltsOflll'lltirsl:Tlluf1dlJolmonth 
at7pm S fartiy,01-1252421 
......... INltll!RlglntsPan: 
Lilnty , RoOlrlSU.. , NW1.onhlfw1 
TUDOayolmontt1•730pm Jwn 
Ancllnon, 41 PltJworthRold , twTuw, -Niril'-- ~Con..-Qubmlltl 
· --~Olfb11 l ondon, 
~ . H7108,onMondlJ, T1*Gly. 
~lnd~dufl'lgllfmtln1I 
MCI one.-.ng a Wiik IIIIMD ,_..,. 
Rotw!Bndbllf, Ot.f/J12719 
......... Con,ciu111'Clullm111SII 
PlddlnO!OnCollge, 2S~GrMn • 
W2 1NB Plllfltll .01·mS762 
,... .... IIQMaoc:omputtrCtub#INU 
•rooml 145. "'*PldlltouM.12-t3 
SoutlPID .oftMOOtptt. Ol'INMCOnCI 
fllurt4IJOlmonttl YnOl'IOua.MWICI 
BntllflTIMCOffllMt,JriNs.0....­
ttouM.138cr.,s.c,, EC2t.lUt 01-726 
471& 
T'ielOIIT Comp.llWClubmttUonct l 
10MOM Mr TK,yani.8'rflOO'Moult. 
HilllitldAold.HWf 
.... llill '-*"' MIQ'ocompuWQub 
m11t1•ThafflnPolyledwc , Gr..-
End$. Woc,lwid,SE11 onaltlrnas. 
~·7pm,..,Philllppl.61 
GIIIQlffllRold, SE3 01-153Sl29 
,...... ~Qubffllltlll 
Room81065oulho&ltTec:h, ~on 
Thurldlyl 117 30pm KIWI,-,,.. 
01·1122'212S..Pl'IIIIIP111125820&45 
.... ~ Plnonll Compuw Qub 
l'MIISIIBlctroom, FOl&GOClllpub 
HlnOtt uni , Nplrlon, on 11'11 lnt Tuadly 
olffiCll'llll117 45pm GtahlfflBraln, 
01-99711:916 -.._._.. Compug, Qub!Nltl 1111'11 
~oteor.-San:I . 
MntMstll'1JnM111ty , OldorclRold.on 
ltltlntlndlfw11lwmd1Jolmondlll 
730prn ONdWldt.061 -9412416 
........ ~UwlQub 
PropDMd l'IIW dull 1011'1111111 Im 
TUISdlJolmatl!l'I ICWadsWolll.061-740 =- .... .......... 
..... ~ClublNltlRoomE41:24 
Botlon""'**«HIQIWEdllclllon , Dllnt 
Road SalDn,onTl'uldlys DMI 
AlnlflOl'I. 110oYgm SIJtll, Ahfton , .......... .,. ... 
~ MICfOCOffll)IIIGtoupmttUal 
MlrclllnCTl)'lor'1Sdlool,CrollJir, on 
MCOnCIThurlcllymonltl MrFShaw 14 
~A¥n11 , EtdlADIIPIR Pracot 
OS1--126S536 
~ liomputll'Qubmlltl....,, 
LMBnmnl 21WtldRold ScMt,po,1, 
~PM20l 0704MS24 
Wlnw!IM~Uwllirouc,mlltl 
11 8lfUnhlad T MMICII CGllgll M1Y 
Monday JP!lillp&, 14 HIIIXIColt 
BlfMnl'lud.Mlr-,saLUIIHP _.... 
s.-, (:ompus Qub.,... 51 
8'"'ddl Hall, Hit* Rold , Asblonl, on 
llllatTUISGl)'olmonflallp'I\Slfnol'I 
Tlytlw,IPnotyColt,~ 
n.n.. MiddletO: Simon Qn,.13 
WlllinCISU...TOWCIIIIW. Horll'llntl 
HW127N.i -........ CompJs Qub melll II ClrllC 
JunlOfSdlool.S1Ma,y"1Aoad.SunOIIII 
AsHllklon•1r1anflll'dThundly< 
inontl'I Dwo.O.. . t.oCuttin,;1 
A""'*' ,SlltlOfl .. Astlfllld. Nottl 
r...... ,_ MlaoCompullrQub 
...CSat°""°""""DnwJunMM-School 
w.lnlt,dayalS45pm TldRyan 1S 
Ck-.Squart , Eutwoocl . NoltlniQhatn 
NCl16JIIJ 

PCN JULY2l·JlJLY ?7. 1'8.) 

....... Mlcroc:ompullrQubfflMIIII 
CmllG.allc.itrl NortlrlONffl,Mondlyll 
7 30pm Mr EHltw/ IIAOllllllgtl 
"*"'· /lloGnghlm NG31Ftt NOCllnQfllm 

""" ......., eon,pu...Grouc,Nlwdlltl, lrsl 
"*tln!I .kir'll 14 in WO!tsoJI Mlra,y llc:MI 
room MrAl*lws . WcwtQop417327 --..... ~U.Growp iMIIAeill,, 
121T.....,. , $prowtorllload, 

__ ...., 
li,11 ...... Compuls Llw l Group mlllS 
11CromttommwMyc.ntr1, T911;,apfl 
llnt . Nonld Gi1i. .11S1a...cts . -............. ~Groupmlltlal 
McllOf Houle. MGM LIM. Towon ... . on 
Wtal'IINdl)'IM7_.. 

..,_ 

......... ~C:W... ""'*1 
S....S1John '1 Coi1191.0xtotdOXllJP 
.._ ...CSIIClannOonlal>.Pltb 
AolO.~.Ml}Wllk dUfflg..-m 
Ruplr1SINII. S1John'1Colllge.Odord 
OX13JP 
~ PlrlOnll~CMllln 

- ·-"""'"­Cou~ . HrAIW!Odon, OxonOXl44NJ 
......., Compuwio Dull mlllS II Son 
Hotll.ElltlllllJ .on lllls«oftd TUldly 
month M;M ....,. , &.MR. Soulf'i 
&rtlil , 91wury, O.OCOC. OllOl'I OXI I ON -~·Dl*td Miaoc:omputerOW 
nlblll>locaM~c.rtlhw 
Galdlb'lllucllow .onlhlsec:ondMonday 
olmonltlll730pm 
..._._,. Mero Duti fflllll II 
Sl'nw:lbl.NySlwlhllono11monlil MrY 
Ml. I .... CloM, Sewrll MNclowl 
Snwstuy SY1 2T1' 
f._. ~ClubmelllllTlltonl 
ITTConMonday~IJm JonnMurptl'f 10 
Bnclwnoni. Bfoobldll, TIIOfdTrlllf .......... _,. 
"-,llll.N Clllo. Tn"°""""'.Cotnc,uttr 
c«ffl. Yeo..,.;Callgll, Yto'll'II. SonwMil 
f-9 Comoultr0W OGClr~.2 
RomNy Aoad. YIIOYII. Wt SXN .,.,,_ 
Allcw c:.or.-Duti, ffllltlll _., 
Comou1lw11MSdloot. ~ Tm 
Slaffl,IDnnlONl,on TUISdlyFla. 
Olar1lswo,th,0936lm10 
....... ~CW, olNorlh 
S'tlftsffllllltlonllltrwdW..,,.. 
lnOIIOIJRol , IIHISINII . ~ . 
StlftordllwlWSl250S 
a........._ 9rand!Mc:n10Ul>c10 
WIAfc:clatonl. 21Browr.Ln 
Tamworlh.Slalb 
T_Y...,. Compt.,11,-Q.ib_ TITIMnf\all 
l2Molol'IA¥1nue,LIYfilldl;Tarnworlh 
Stlnordllwt8791JG 

""""" Whll ~DutilnlllS 
monll'IJyMrSPl'ltlc.-o M~ . U 
LOMIBraStrlll: , ~ ..... 
......... CompuWQAlfflNtl Oii !hi lllt 
Thundly ol monct1 Con1:Kt P '*""'. I 
On Colt , A$hlud 
n.- .,.., Compulf"r CM,~,, 111 

Qr, ffi111 P\ib , C.• ·f"r,;ham Plul \hm. 
Rf"adiftg~4 

""-" .... Al......- Compcrw ow 
m111111 Grinon, CMrshlm, on h lrst 
Tllmlyolmonltl BoanOiwm,25 
lbnNil,-, C11mtri1ni1r, GU15 1 HR, 
~221111 
c ... Mooauo , 0aweo.SM . J11 
ICl!gslonAoad, EMl, KT1!1000 
f..._ Computerllw,mlllSII 
FwmlfflMtlf1NfflCGllgll.Mcwllyfload 
flfflhlnt, Oii .. llCOIIII Wtd!WdlyO, 
montnMlfflSl-,,.14Thotnfload, 
~ .famhlm 

11 



BRAINWAVE'S NEW Z80 
MACHINE CODE ASSEMBLER 

* Written entirely in Machine Code. 
* Superfast- as:sembles 50 lines of source text a second ! 
* Comprehensive Tape handling routines. 
• 20 Error messages- duplayed in full-no tables to look up. 
• Full editing facilities. 
* Renumber 
• Wide range of pseudo- operations. 
* Runs assembled Object Code without returning to basic. 
* Deletes all comments with a single keystroke. 
* Accepts over 1000 lines of source text. 
* Will accept HEX, OCTAL, DECIMAL, BINARY, LABELS, 

and MATHEMATICAL EXPRESSIONS. 

ALSO INCLUDES:-
• FULLY COMPREHENSIVE MANUAL- IDEAL FOR BEGINNER OR EXPERT. 
* CONVERSION DETAILS FOR TANDY TRS80 PROGRAMS. 
* INCLUDES A BEGINNERS PROGRAMMING SESSION. 

PRICE INCLUDING TAPE AND MANUAL £40 FIRST CLASS POST & PACKING INCLUDED 
OVERSEAS PURCHASERS PLEASE ENCLOSE £1.00 EXTRA TOWARDS POST & PACKING 

( W~[ J rnmm~ffiw&it ~rn~uwiff TI~1ill[umu 
2 · 3 BELCHAMP ROAD, TILBURY .JUXTA·CLARE, ESSEX C09 4JT 
Telephone : 0787 23783 1 



PCN Databasics iS pruented l'I three-Wffllcydes This wetll 11 s the tum of soflwalt 
~ . ntxtweelclllrdwart. andtwoweeksfromnow. l)tflpnm]S We can't fit 
all software l)ICboesin. so we·wi compiled a selectx>n. QMOO besl stllefs from 100 
-shffl:Wld d1$1nbutof$ 

We confined co,,e,rage to livt rmin types ol lPC)QcatJOnS buSIOHS. toucahon 
games. home and utJlity All deuuls published art the latest Milable 

~mes ~ nbnQtoldOlt'ltlrbest·seSll'IQpacklgtStoOatabasics.orwantinQto 
u~ te l'ltom\abon alrtldy here, shotMI send detlds to Diltaba$1cs, PmonlJ 
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ComputtrNt ws, VNU, 62 OXtori:I Street. londonW1A2HG 
APPUCATION Eadl software package IS kS1ed llphabeticaly by itS 1ppbcit10n. 
PRICElndudesVAT 
MACHfNEIOPfRATING SYSTIM on Whldl the best sdlng padtlges runs 
OTHER VERSIONS indlcat• whether Of not the pacbge runs on1 cJif1trem IT\IChioe 
oroper1tJngsystem 
MEDIA SUPPllEO IOdlatn w, whll lOONt the l)Kkaoe comes - athef cassette. 
d1sk,orcanndge 

F~Cor'*oilef ......... • 51 

"""'" ... •• Cl --· - s ... •• 11 

MAIL ORDER AVAILAILE tells you wnethtr or not the package 1s m1lable by mall 

"'"" HARDWARE REQUIRED shows the need tor speaal l'lirdware. suet, as dtsk dnwi 
ioystdo,pnnter 
PUIUSHERIOISTRIIUTOR This code referl to the d!stnbutor code table a1 the end of 
the llsllf'lgs, wl'IICh wil give the name and ttltphone numbef of the 
putilt$hefd1stributor 
COMMENTS- any other pomts o4 "1tertsl 
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""°"'-'• 321( • 0 1 fOt....,_•<**f'M'IOt'IMCIMI •offlCl & dilf'll&ICCOUnl& - 321( Ml Aleo on Commodc:n 700. VICIOr & s. .. [345 pet modUle ----· 321( • M2 Allooneommooot. 14 1£172 501 NNd& p,ll'lllt For &mellef ,._.. ~ - - 32K P3 Aleo on MS-005 ( 129K) eon.......- &a.net--moclMe& ....... - p ... 01 Flwetaand--ff'IOOIM&S... pu,CNM. l'IOffllfWI MCI 111:d. .... ... F1 ~~--moclulN CS'I .... MIAulowr'w«& ~ .. 

"-"""" ... .. Aleo on CP M-16 ana MS-OOS olulN. purc:toue& nonwwii ...... ... El Open..m .. m(l(IIM fts7500)pefmodUIII WO!bw#!~II ...., ... S3 Alllo on MS-00$ inCMtN MX fflOO.IIN --.. ·-- ... • T1 Alllo on MS-CX)S NNcl& 132 CNl'KIM' pnnler C..°'*- up lo9t ~ 
ISBS-W ... G2 COffllNonheldcl&k . eon.......lSBS~plu&"""--.n~oonwo1l 
1585-S ... G2 Alllo on CP M-16 Con&Mw-. modlAN -- ... 81 Allloon MP M& PC-OOS Conlww.._modulN SaliK.nomNI. VAT& &ll:ldi.conlfOII - ... C2 A111o on MS-DOS o.k clrl\'Nol 280K needed ,._ ..,.,_.,,, .,._ 

P~eu..-ControlS ... P2 F1Yemodule&(t2flfl3SP91'modu6tl Nomrw.ulN.pu,c:hal,t, -Moo' ONMts Pan o.a,o.,uon ... .. Alllo on CP M 88 & MS-DOS eornr.- ..::0.oonl"CII. Ol'1* 
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BACK ISSUES SERVICE 
1111 1111 (,\l',l'-)Cll Rl'<'-<(JIII< 110'-

HOW TO GET THEM 
All available back coptCS of PCN can be ordered 
from our new Bai;k IS6UCS Sef'\.tec, using the 
coupon printed here. 
For aplde to 1he subjects covered by Mteropa,edla 
evcry-«k ,1ee our Mteropaed1 1 lit1 abo\>c. 
Send your orders to : Ptnonal C.omputtr News 
Back ISMM:S Scrvtet', 53-55 Fnth Street , London 
WIA2HG 
To make sure of gc111n1 all your copes in ruturc . 
why not fill in the tear-ou t subKTiption card in 1h1s ....... 
PC!", Jt.:LY 21·Jl.:l' 27. 19t0 
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HII V'.c:prw1m,u«-lknt~toon 
ll'ltlllbo• ofpa,per. ll60o..o Ot2062620 
afieAIO()ftt,~cb,)11nt.A,kf« ,.,. 
Mmt p,ne$forM,k lau,Oo1.l20 Daru. 
ll 2. SIKioter + 8dhauh.ll2 Up Up+ 
A-,. llO 8o••"S· 0 Or •Ide lol 
05 lvc:r6S418S 
.,..._ n,piS.mlOblor,0-,Uta 
T'1111epte Fciotb&II M~r. U ea 
ktp« Arudo., 0 ta M111cd-OOC, 
Met eorStorm,£250u.orswop lh&h 
W,rombe44Jl3' 
.._.. AtOffl 12K+ 12K +4K Ao,,IIIIJ 
Poont ROM. pown •M. lou of ,of1-
-t,p,MS, boob, e1e. Al!illllkrone 
ye11 old Mint (Oll(boon. £200 o..o 
Wnte C. LaM.am, JO llnl(bk Ro.I 
S.O.thboume, Bownernou1h, Donet 
NM Genie 48:K. bla!IMn CtiW:11e. 
IOU!ld. JO)'SOct, pnn1er 1n1erf1tt. lob of 
toftware Uld booU. £250 o.o 09J67 ,m 
r- Z8)A ,4()1( MIIK RAM. brJC 
ke)t:ao.rd , inc:ul caw. p.ualkl pnnt er 
pon, JP'2:S poru. ~. ,n.c MOflltor 
U!(luno Fyfe • .,.,o1r.,a,~Z2~cnmg"1 
llfl t l 8K. ec.- cued. Joo.600 
bloud. lOUnd. _, ,._,ena inrorma­
uon. l900ft0 D C•lkndn".178«.fp:r 
.... .,..ea•ry.O •Ofl 8~~3471 
,..,... , Tand) · Ltncpn•ccr V II . tu 
lflOfl!hsokl, perfcaeollditton.(wm,ln 
toSc 1kOthaOPIOObut•1th R.$2.)2,nd 
Ccntrontet Nllerfan,). lid. llemrl 
HclSIIJIMCM, (OU2l•1'91S 
Ac.. Atom r11Uy u~d UK. BBC 
Nll.c:. no.1.,.poon1 ROM .,,o-r~ 
ly.•11$1not1J011-ual.kad.. 00.00· 
.... ,c.1fldud1t111111h"ldl,norypac,ka,c. 
ll500talfil&17 
..._ ,. AMotmbly UftPqc: Prot 
,.._,flt: for tht BBC Moeroc:omphKr. 
.... Ind 11Mbcd, l750 pou ~Id 92 
WMtrfall Road, loftdoll Nl4 11T J68 ,,,. 
MM klf1•-arc MIIICf~r • .CU,Prc­
Pf*, Sea ~. Jaw 8rukcr . ll2 
elld!GM:l61~tcrt.Prolcaor. 
A1f'Mnke, Rncue .. Ricci . ln\ftlOl'I 
<>r,o,i, .cs e11Ct1 (onc-•l (~J) ...,,.. 
,..., C'G P-11$, four-c:olo!tr pnmcr 
P')ucr a,,rnplclc • 1th rn.1nw.al. KS!J 2 
~ Ccntl'OIIIO rnlcrfxn A) new 
ulllkr cu,antcc CO!il Cl50. iCU f« 
l1100 1-W.S780(cwmnip) 
1,-. FX-ll> printer •ilh utcrul 4K 
buffer RS2J2 IIO Cenl~ oonvc:oer 
Two _,M old. lwdly •ied Sell for 
l~Ol-W.S780(evcn,nip) 
1,-. II X:20. c-paa- 111111. t-'orth 
ROM .MicrocaMClle.-u.h.,,d~ 
A1ncw,undcrp¥MI« C_.£120.iCD 
14800 1-TZ7$1tl)(,:,·CtUl'lp) 
fl W 4o\ Parwc o,Ad ,.-cnturc-+ P'lnlC 
nrtndga;• .. ntcd,nudwon,ef«nthcr 
Ml'Arinn111 or TI ln,...ckn Wtndsh 
oi 1-lJ6108' 
S.--- \6K, _,1e pbyer, Kffllp. 
IIOIII ~d, tWOp,rrittQMoClte~. book 
o121 ...-,.. fiw NWhofpnntcr paper, 
llllder a:iaarantce. ll25 OftO Pclerkc .... ,., 
.... l .tS.K.12:NI B\.iCl'ff"ltcrttn . 
16K atd, llkol aird, wper tenal caret 
two dill dnva, oonuollcr card. l900 
N0011MSford<rl2,Jl .)()12 
Dll 16K bu tlOlltet IIUlll\111, 12 r.pn. 
1ew11111011th$old,•new.Oll Buyer 
collel:ts, 111'°'" tell Jdln.OU-9$41)9.t 
(GIMp:,w) afi:cr 6prn 
~ 400, rca>rdcr. Dotitc7 Kone 
Pac.-tnM. GUa:n o•. Poot Suprr Cvbe. 
Eum-Scc• J.,....... Nd /uMnte. 
worthl450,wa111000 01-m101•.~ .. G.., 
,._. A IOIIIIZK+l2 K . .SAll!lpPSU.lob 
o1--11u,1..,...,.,Cb,c.t.G•la · 
dan, Pilltiill. Al4el'O'dt. ln"*n,. JO 
Mue , ll <ICto.o 0.:klf07)9j,tj 
.... M)twe.h.1 80T DIS dt>vn •• 
0-- 803$ c.c Ast« PSU .alld 
40fll01' 1....ichn.8 1...dnew(bu)'IIIJ 
TOffll), m5 I~ C;1btft.'U1ibty °" 0$1-6446$68 
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PCN Billboard 
Dll for s.ale, n1.1nt oond1tion-h kMh. 
-DIIM Onlyl K ,bl.llbArplll .. arncn: 
058cdford(02:M)21621S_.m 
IIIIC dtnre, AroniKllt'1 lnVMkn -+ 
Brcat.oul + Dodaell'4 + Sna ke Met 8111 
8 ~1aOal1:1yW•"' \ltorth£20 .1el for 
ll 2 DandLu kaOl-917$1l4afi:cr,*f,m 
or.iw« kends 
C.. ITRS-8> 16K Level 2 tcn IJIOITam 
... £69:S Sqi&nh. BrcakOUI, R1a11& 
Dnvc r . M11hs. Gnphia + Mlfly eorc 
Sound M MUldc-11,2V.nonM0oM:.St 
C.thcnnn GardtM. Lcicnter LEJ 
6£0 
IIIICModC'IAl.lpd,lcdaJono,..°' OSI 2 
.-.adlepl. RGB. RS,123. 1ner.analopc 
and pnn1cr poru "IA IOfl••e. 02'0 
096J2501"("°'thDoriCI) 
-., ML«>K 48.K •1th Owinh ,un h1-rc1 
lfaplwct Md met buttOfl E,,1,rm,vc, 
IOflwwe llltl\lithna many pma, 1-­
,-,aek VMWUOO-+ Alnew,il50 
W"dm,lowj~ 
r-.... 404(td\llllchskd n w.on*y1u. 
monthl. old, d'°"' CIWCI .t-)'I 1.-f 
Sellonj1oupda1eioll050.U.OO Wotina­
ham {0734) m77$ew~ 

"- 2 8K ROM 8- 20 :. RAM 
Epn;1111 l:loKcl, NAS-SY'SI rnon11or. 
~nllal, book.J , ~ le, off ers around 
l1 '41 01-99'3 18S2 m,. n, .JOOO You ...... 
W....._ F.p;on lt X20trwlcuacnc Bob, 
01-31758Jllhcfon:j~ 
TecfPl-..ZS Dm,...h« I PnMcr.only 
IWO mon1hs old, VF, new 09$. youn 
b l.500 10 MOfll.M wwrMtly M 
.... rtli.-. SunbwY,·Oll· .. lll•- 61 1'4 
or WiMhor 55321 
WIC2t COMpUtcrC2."'1(fl.KIICuall. l•K 
eartndp!. JO)'Slid. -., .,te1 boob 
inm,de V1e rew-"cd. loo of pmn and 
tohware Wil ,cU fol' llJO, (Br~ol) 
6'U9l4afterlpllorweckcrwl 
... t:..rpin, Mow, .... "''"'~· all my 
lftlCl'O p:ar q11d S•c I« ltM 8 
MISlry.1$St M.1rp rc1't~.B..tford 
8 072.BY 
m 202' Co...plc:te wtlh .SK ,lld IW(I 

..-. l*fdln . ...,.,_ pmn,i1,uw8$ 
,oti:Qrc 8 ,aw rn.lln\lab, pnv.atc lnC 

oaly, ucclc111 (IC)IMMIOII il50 OM 
8 rat11Uff, &ieJI (OJ76) 2.J002, Ml for 
~1e, 

The cwerwhetminc response to PCH's Billboard 
service is causinc delay in publiution of some 
ac!Yertisements. To solYe this srowinc backloc 
and to COYer some of the pubtiutlon costs we 
are now charcinc £1.50 for each ad. Every fonn 
received Ill PCN's offices, 62 Oxford Street, 
London WlA 2HG, must be accompanied by a 
posbl order or cheque for £1.50 made payable 

· to VNU Business Publiclllions. 

O... GeneelOf1•11rc,KliMlt'sC'hoffl­
pr, •!Id Cownc AIIKk. M~crll(M 
ACM:nturc l','o 2. Twnc M~ne C~ 
00, ad, ,. ll6 . "'Ill f4)kl Mmcty 'Z(J7 
CVCTU~.wcdclldt 
WIC-lt, C'l.N. IMC. Super Ell,hl Vi-· 
dc-r._...11ecodc-rnorutorAdven1urc­
-,id.Counl.~rlaridtr,S,arpll 
Che•. A,.cro.dr; e11nndfn, Ker ~ . 
JO)'Slllt"k, Vor llc,.-calc<I Rl:ffr tntt 
Gulde. M-'blenlll Vor 20, llOO + 
toll•.we, woU acpu.11e, ~ FnMOII ,... 
W--', l110plld f« disk drtYC or fllll 
~ pr 1111er (noc OP-MA) f« i.te •llh 
BBC INCl'OCIOMflUltt Tel Upm~tt 

""" m l02t M K Two~ dnvnJ.J DOS 
TV MOdulalor Parallel pnnier anl, 9 
tlitac:111 MOIUIOf p,nct, paddin {8D 
OIIO Sq111rn, 12 $klMC St. l..ondoa 
SWI Tel 01-73,4 7316 
W MKul~lftClnorJforVoc-20.worb 
•11h orM thoul IIIOlhctilolrd llOO R 
Wcben , Konp:ns. 71) DXI OdcMtt • 
DclllllMk Tel 0-9179672 
Dll , 1111 With ll'l,l,w.111, all ltMh, pt u 
rnac boot. toftwarc All boiled Nd i. 

ucclk11tco.telll11011ltntl'°for<1'1 1C"k 
Yk Tcl.Ol-:t510184 
.._.. .._ IZK RAM +12 K ROM . 
ll'l,lll...ah,p1u,toll,..-.n747.C)'k,n 
AIIKI:. CIC ll.:lono Tel 0 1-'6187 47 --MM 400r'IIOO pn,a;. airtn<!Ja. St• 
Rlldcn llS. OIX llS. ,_,_.,. ll&. 
M111C"1"2CM9cr.t22 T6KUMCttf:".S Fro,­
p: r .CU, A•ntn ke l ll F.H docwncnu­
lll')III Tel Sou1hpon(O?(M)282JJl!"\'e11-,.., 
TISll 11l kw l 11, TV rnodllla1ot, t r 
8&-WTVM011.11or,-p,net,boou 
{I.SO o.o. PR-«IP Doi -ru pntMcr, 
oonnecu.dirca 10Pcct £8.SOIIO 41 
Bourae-h Part. Rd, Southend-ot1 
Sea Tet Southelld0'1U26'7'6 

a.. MZl!OKIOflwarcfors.ale.111,1,17 
~· IO\-ent11rc pmn. Sharp 
MOO K {199 S Pa,·ton.ThcPnaceof 
wa,n In• . L1sficld llolld , E.aM On11-
ste..t.s.i.wr• Ql.42"25101 
~ VC'SW11b Dodae'em, llldy, Astc r­
.odt, lnvadt:rt , Mtilile Cofflmand, 
SpM:,e: Wan, ..,-econ uolcn l1 20or 
.... lpll A SbM. & 8-n: Clow. 
Y1111enhrk. MaMhlonc T el 67S4n 
\lk 2t Slatter hc: k + Fr•mt • Sir;,..._ + 0.mn upc All kM. 1hln 
one MOftlh old, rc.ity 1114111 tel' Worth 
£160+-. ta ke llJO er .. ncnd (<M74) ·-... ,-on dtst. for Nolt Oni,ull. 
pcrfca Zork l.llS Prcllf*,Naut,M. 
~IA. Winrd and f>nftcew. (12 
MMIOn Awcro.cl, .CIO Ma1Wn164607 
~ M.pl1AC2fllreeorderand 
lno"OINCIKNIIOSaMC'l'ln I OOOOM 
(New Feb ) 0268 285406 evcn1np 
(Bnildoll) 
...... vcs plut _ioystid:t. pMkln and 
wvnicartndFJ.-.l\ldlnt MmikCl'.lffl· 
,und, Bc:uer•. Chew.~ ln~h 
Md Aweroedt lhrpo• .i 0$. Du.Mitt 
(0382)76S5' 
..... Ml.806 A, ne•, •-.th lttOnd 
,n,plQ a,rd. C'P'flll, P.-1, Word 
~· pmn,, boou, CIC 095 

W.1dord469SS 
..... M7JOK .SK RAM ucclkftt 
eondtl.KNI, '°*' JWIBIIICC £250 (M58 .... 
i.,. .SK COMp1111tr ,,.., ~ tohwar~. as 
ntw , qmct Mk, best offer 1, kn 618 
7076 (C>ldlw. wea) 
(--. <l(tJl wtlh W'I( KTCCII. 
C01111110dore-.reoordcf,bolh•111lftl 
COlldilKNI "425 . 811J1I011(1)crl,y$)0298 

"'''" nW 4AJO)'SlorU,Conncct,am~. 
8-- COWM, f• new .. i.-t). "'°'1h 
CO, Kl for l2$. W.anlcd Vor 20 16K 
RAMptd; (0189)20Sl98 

,._ "'IAS-SVS 1-l 40K. Basic. Pn­
cal, For1h, A-mbkr Some' p111C"!i 
~ Offen1olnndl.cn, 18U1>hciMI 
RNd Vr,rg. SI Andrew\. Fife. Seo!· ,_, 
l,-. 8o Kcd. ai. new, ondudon& dc-fflO 
tapcandp!M'tapc: Cl70ovno lllln 
-•. 8,niuft,tl,am Ol l ·.S~1(i9 
fw ..._ One '8 K compvter a, new .,te1 
Ram1ecZ2.....:lleiobJr~l220 
Nc-1n,to118431 20 
0..... l ,ttial 1"1<:¥I011.conlpl,clc ..-11h 
Ml tofl•ll"t. 11\W ~II C•I Kcoth at 
01-3'1403' Betaofferne.,-.(97 ~ 
..... I +481( E,,piuldcr Scn11t & 
hrdd oulfl"III. 11,.ti ll", ~ 
llftll.9onchlltl)mllor fJOOSpe,ci"'m 
.S K With F•lkr kqt,o.rd &: IOUnd 
lfflt)llforr BestotfcrOW:rl lOO. W.a.t1.rd 
-VicMoru~ G.CorneN19 tt.e 
E.-k Croll. Ow)'bmorc, Cow111ry .,.,,..,,. 
w.....i 1 Softw;arc b Sharp MZJOB, 
11111Mhctcpqual,1y pmti + 111,htott 
~•dcome ll i-rct.oftw.a,re 
wan1cd Ctonian.X-KltvAl!med 21!1 
2669c:fflOll.ly 
MM VCS Ind (8 cannd,a + all 
«Nt t rok. lllChlcfill& kryp,Mh £250 ono 
01·74962JJ 
MM 400'8K . f1Vt IIIOllthsold AIAn 
prosram recordet". 8-c canMF. 
flUlnlU!h, JO)'Sld. Sh11111n II . Prcppe 
II , l.q1,011.1wrc, Mpmy Fllfl Ii- . 
M- llllflOlllblc,M.apc .... .nck,w. 
CMKIIC: to C'MKIIC coptrr. CMKIIC IO 

dtst.mpnudOW:r40propt1Mlftt11115 
Har6nft pallll'llttd FebN.-y 1984 
FincCOOttt11rn 0082~54 
MM J2 K bolordb400U0.,10caste11e 
00. ll on,11111 p- QKIICI. {100. or 
ll JOtt.elol SuMOnlbtold Ph(NI(" 
Bro.chlone(lj1)06 
Ziil f'llllyapMded 16K. pnnlc r . h1-«:$ 
IIJO.ZSS papti,a, twnd. lhrtt trlld. 
tl.llke)'1:lo,l,rd.utni R0MM.C-•lor 
Casl £2". Keqll. CIO Phont Maid· 
tt oncll31142 (ewNnp) 
.,..._ .tS.Kandrffllrdcr• .. nted t,kw 
K600 lborl n~e ndlo rtce"t<ver ud 
v--,.1en,..h,111CT,d 1rcdtw0p( R600 
ro.tt2l.S.l11ncrO.S) lh ~ kk'y6.J4518 
... pnntc rll , I0-1MIIM' TRS-BM 
pinillo:I or RS.2l2C upp,t r 'lower caw 
A lo... ,nterfatt orn,11, 'f)Are paper+ 
~.mono Davt<1Gnfttoc1,1e1 
021·l781782 
MM VCS, 22 Cllrlnd&n. Kai tn.rp,n " 
£2lOFordeuiheon1act.AJ111tl,711olly 
Rolld, NonhampcM NNI 401.. endoil-... -._ U for .. k l OW11•Co,na,odore 
64 Tlui; 11 • 1111wan1cd pr,, 1el for 
hipcst offer cwcr CO Tel 1111, 
l.c•mlllJIOll26847 
.tl.tYCl, Mntw,WIUl ln...dcrt., P'iftball, 
AstcrONh, M, MUI! CC'lllln\llMI 
Dodsc:'nm, Adw•111re, NIJht Dn~r. 
Spk'CWar,Slrttoxtt,A1r·Sea8attlt, 
lb.11J111111, °'s -· pva • 11111 ll60 
OIIO. Mr M Woodley , S7 Nol'thway, 
LondonNWII Tel Ol -45.S.s478t¥t• 
,n,1, M, ke 
Ill~ 48.K, IIIMY V<l"MOfll of Ba. , 
H'IChldelAw.eMbltt,M.lrodc-. Fortr.n, 
e attlknlWOl'dptOCfllOBand...,_, 
!200+ IOftwarc, OOO OM1 T el 01·™ 
711• aftu7.)0plll 
S.., Kruy KOft&, Scn11ncl .and othe r 
pma Tel We)'t!ndp:'12" 5-1\lfdaJ 
5'lncb,y,.1Stfor M..-aK 
.... Ill.IN. '8K RAM. 8-c: SPSOl.S 
-.111! KN&bt Comlll..-.dcr. Pascal. Fonh, 
Z.u Met Sharp HtCmbkn. loti IIIOfC, 

02$ ono Tel 01·28..J 'Ml (d.J) , A.lb 
Gru11(047,)1721.SO(cvcnirip) 
...... IU l , 16K.~le •ltll power 
IUIJIIIJ.k.chMd-tollW11tC.only3-4 
rnon1hs old. Ci'Oono,cnte"tle rffllrdc , 
tndudcd A KfflftCbd,26KeMCI Rd, 
TKtwort h, ll anisSP97NT 
..... m, .DK Trorwi.:skeyboard. 
16K -mory. 0 YYC, lolt ol tohwwe 
lncludfflc M..uop , 1-ll&ht Sanubtoon, 
fflOII0,1Wffl.11£2JO Tel OrputJIOfl 
(Kcnt)l'621t¥ealflll 

POi JUI..Y21-JU LY21.198l 



W--* •II)' modern 12Mi or 14111 mlow 
port.bk tclcv-,., mina be vndcr ll OO 
M P\lrcd.Shcrwoodtl.a.Nottt ... • 
U•1"¥"Cn.11. Nou lllflwa. N072RA 
IIC MJttO mode l A llK RAM ...,,11 ~ 
worth ol soltwve + -mbty lain.rua,t 
JIKll"•boolt.dbl280. Tel BMIII 
27066evc:mn.p. 
1MW4A. iunuah, U1Cltded 8wc 
( 5J)l"ltn).IUC11r1ndpllldl,d1ftf;Pvt«, 
w:hcncu.rc(r.1atc,S.va,e lJUind 
Scnc1). cipl 111Cr tMpZlftc:1.. CMKIIC' 
pmc1.joyll1tb.T~Cif)',a,o 
Would CIOll COO Tc-I 02)67 202J8 
evc:•"'P 
M.t VCS + ~I. ,-.,._,. 5pKIII' 
l11.-.dcr, ... bo11.W'C.lrthll,O.hik'"1l90 
EbllSOO.ttcrS,.. 
-... CX MOO vcs, ct,tlt a r1ndict 
lftdudill.J $p,c,e l._. n , .Wtfo.b. 
Warkln.k. VodcoP'inbal.SUotVo,..,. 
Nlpt OnYC", w<wU1 OYC":r tli60..ew. wicl 
worth. ll" <>-o. T d 01-641 72(1). ...... 
..,.._. A.«-fOl&rM()ltth:l.t'lld.C7S.44 
HaioldSc,Roatll.C..ct.ffCPllPA TC'I 
02JZ"86JIJ 
IIC IOh.-.rC' Do)"OIIWMIIOlwopBBC 
IOOware1 lf11t11cl 01·21,)20.S 
..... IIIIOdriC'I AD ,COfflflkkwlffl 
lkp MC"n' Glade MCI i.J&i tttOftltlM 
artt• Kr«• mo,11tor, w mon1i. old. 
020. Td o .. ~7!2096 
W_.... 8 8C B, 11r1ll1qtos,.)'uptoOSO. 
pkMe ptMJflC CVU&. 01-4" 62J2 or 
wntc to Ben ~ 8C'a., ) It .JI T op. 
London NWI 16EI I 
IIC .otlwau for talC'. Dc$k ~. 
Gr .. ...et a..ru. ,..., ..... PhlD­
IOpllcr'10ua:t.phannoustduat1CN1.i 
and utJhtlC'S propwM, offcn or u­
d!up to B Ridwdl. Bc:ico.ibeCo. rt 
Cou.r,pi:. Bdconlbc RMCI. Br-acli'Clf'd on 
AvonBAISILZ 
........ ~ pnl!IC'r ,Nl'ICW,Wltb 
u trM.l2.J00110.locatdC'lilvny,offcn 10 
B Ridlardl, 8dcombc Court Coli..,. 
Bc:lrombc: RMCI. Budford Oii AVOII 
BAIS 1LZ(aur8at ll) 
\llc2t forAIC'.llJO • .._.. ... pcdcc k , 
SkrMtblc 1.cl Ill -NII. IKNJbl f'eb 
'SJ. ••1 lntlqs + one pmn PKk 
Steve:, 0nVffC'nd Tel (CM7') 61J26. 
prderevc:11..., 
M.t • rros,- RceofdC'r , klU ol 
9Qftwwe. lO')Wt'b Md 111 onpnal PKII· 
1~. cutnclrset,. Ollly r~ .... tht old. 
e11..-c,IIC'ntco.:bt,oa,...,Qp"¥"Call~re 
andh.lrctw..c:forbntpri« Tcl0 1499 
'6270•-· 
Wk 2t pi.II C2N- u c: dnve pl11t l8 
,ofi..,.rclUld Ro.lR-.c:ar1.-.ctsc.aJ1 
fivemonthl0kt.1Cl ... 11..t1 10 D 
I IC'ly1r, Barry 144067, quid: sale ........ 
.,.._ pmaforsalc,ct•1.ptde; II 
l lorlCC, MC'&cot 5'orm, s.cr-bk, PK 
man, _. for llJ or 0.50 Heh T el 
Br'ldford (027') 610!m after S.,.. 
Vic 29 ctnfld&,r, The AIKa, wortb 
l199',bt r111•to1l lO. Tel;CMn'6.11,: 
luSffllth,2 Alcc,-Suee1,GnmMI)'. 
St.b Hu.mbcnade D N)l 9()S 
Zllt "<With-ve6'KRA M Solt_..re 
111ch,d1 ... Cllit:tl. fli&hl SunullllOfl lftd 
O.tabnt. UIO ROM book o. tl'lc Z80A 
rucfliKocdt,C011.tl10.11tUforWo.o 
Tel; Keith Beard, Wortlu q (0903) 
J6147 
Z:U1 phis 16K RAM. UIO p111c:1 
i-=tltdlq Allc:totds, A~ Md 
olben Worth 00, ICU for ID T c:I 
Abcntan:(068.S)87' 1".,m3pll 
C--- 61 Spricn We.e!lc• M.r,p. 
T)pq 'fvlOr. 0Kc 0-. NVUlp + 
lo.n, + othcn. lll 90uclil ... lCfp'OUp 
contad.,enc,-i llllora.t101toi16' BO 
Chila-di, Randlcro. Wet4o1 La.. 
W'1111enlow, s.htbury SPS I RO Tel 
W'it'IIC'nlow 1162179 
...... fu tlf)C'dc for Nk. D K Tro, 
'*'>'t'BIOllco.t l4 9'klbne: foct:l.9' 
T d; Sheffidd 444080 
\llc2t Alic•a.nndp1:forNlc,1111 .... ,C'CI 
IJ,h, c.uclknt COlldlOOll, ll O oeo Tel 
OII03862403•ftcr6pe\ 

PCN JU LYll· JllLYn, 1983 

PCN Billboard 
...., 2«x> paphlCI pnnltr W'llh •1Cr · 
fllCC for DnJOII, BBC.Atomptirl..,_rc: 
~rolh.Wono . Tcl O:SMS4611'7 ........ 
0.Wtof1Wlfftrranledb)'Onc'8 KOW'Kf 
Aay!N111 OOftNdicrC'CI (lfflldc. ICh-. 
1ure, ell:) Johll lbya. 2, Wlutwonb 
Ro.d. Sbc:fficld SIO J IID Tel (07'2) 
J0016 
,..... ICL KSR RS2J2 XO bllld. f\lU 
ASCI I ,c-t,lrldorfced. IIJ!PCr incllower 
CMC",120~n 1ypc•-n tcrqu.bt)' 
pont, Mk.i for wont prottMIIIJ l11S 
Tel <W287117• 
Z:Ul + 16K + M•• te)tow d + pkll t )' 
Qt p)Od toftwa«. pcrfffl COfld1UC)fl, • 
IIC"' Hurry' Ornl tw,1111 t,I w fflO 
Tel; ll ortc)' 1~. b\lyc• colca1 b)' 

•rr-1•"""' •• S.ndtu- ZXAI fo,- we. 0$. Tel 
~(01)2)"9416.l 
L,- '8K eomputet, hull)' !Md. NIO 
compl liMcCMettlertt01dcrflftd•bttlc: 
IOl!:•arc, OOO oao for liic ~ Tel . 
061·7C11 J7161fm6 .JOpm 
W..W '8K Spttt..- or Dnec»J2 pl111 
IOftwlrcc:11:for YIJI\Ullll50ccMOtore)'­
dc, V,C, low llllklfC, alloys, dila, CIC 
Wonh 030+, La Valley T el. 719-432 
{E,u1dd) 
~ MZIKlK "48K ucclknt condluo., 
~di ffere11t8oillQ.W,C:librW)'ol 
dlware ,Kludi., Compotcr &tnor, 
Mlnopol)'.~.ColdluMd•lldl 
1110tt Bvpi" .i OJO Tc:I Barn\lc:y ,.,,., 
w .... ZX81 U)'bowd pllll 111y !Mhcr 
l'llrch>--.rc T el (JhiJhla.ck.Scotluid) 
OJ9T7<4J7: A1tclutoll, 11 F .. row Dn ve 
Cofpl,ch, fof1 W-llliMII, ln¥c!'Ki6h1rc 
C.. MT-JI kcybo.rd complcie wnh 
IIIUl.al llld anyc:Mr. worth ll 60. ICI 
forllt5.pol,lloffcn.110..or1C"y.10Plul 
lloubt.rt,12c-bridfi:Rd.St:Ntl'lpon, 
MC'rwysedc:PR99NO 
M-' ..... w1tb Bawc. ,10 pn)Jrl• 
fff!Ol'dcr, over OOO. ol Video pma, 
.Cluchllf Star Rlldcn, Ddcftdcr. PK· 
mM Mid MM)' - Onpn.r,1 pnce 
£6.50. WMI fAOOor swap for e ec (B) 
Tcl.UppcrW11~S)42 
,.,~ l.,ptpn) K -MOJY. 
&...-.tic. Voodoo C.OC, Fn,uc•. 
Mleroidt, Blitz. VICUllp, M• 7 MCI 
-,, IIIOf'C or tlOO the ~ Oaarb. 99 
~ Rolld. Duk1oficld, Chnhtre 
SK16SA0 

I 
I 
I 
I 

I 
I 
I 

' -

01tc '8K .... n1cd • .,, twop •)'Oly~ 
Monx.r, dC' Ulu dmnc l)'pc wntct or 
Kttpt OS. Da~id CIIOw. 89 en:..wcu 
Ro.d, I lowmlow, MlddkM:11 lWJ 30L. 
MM - pM '8 K ptul 8awc mtndtc 
plu1 f\10 kc:tt,,Nrd. OOO Tel 01-17' 
7flH/cveiunp1ndw«tc:odJ 
,.._ .._ 12K + 12.K (float, .. Point 
Md VIA). IUHII. PSU Nd pma, 
flJ$0110.dlof'tul.lptOXOOTV pmc, 
!4$.Tel01~'871~mp 
.. l.,a plnC11MC!lef'KOfdc:r.only~ 
mo.ths old, l'llr<D)' ncd, Kill boxed, 
,ood reat09 for' Mlc, 000 OIIO Tel 
061·7'11 J1161fter6.)0pm 
~ •'llh 16K plw boob, artrldcn, 
taMCllct.~1tk.-1YmceodclSIOfli. 
tor ancl uirw. lour -u,s old, 02$ 
Td:0 1·'901210 
..... ... 11hl0ft•1JC,C'MIC UC 

recordcr.lOh.,..reM1nllll(COM~). 
b.Mdboot. bcpnMn ,uMle, httlc: IISC'd, 
£210. Tel Ol-&50SS9" 
.... anyonc:l'llvc:11C1olCofflmodorc: 
8awc four ROM for Nie PlclK MMC 
price 2S ll untiqdon Crcxcnt, Sbef· 
ficld.YorbSIIIIAX 
W_.... 16K RAM ptlCk forZX:8 1. very 
rJiOd pnce pMd AJII tor VJ. after $f'l'I 
or~ kend1Tcl.021·)~6l6l 
.,_.. .... ..,,._.,rcforNilc•B..c-llld 
EJ.ic"lic4 B.-. bnplcn, pmn. 
cducltll)II c:tc. Ttl 01-206 0196 C\'C'• 

...,.orw«tclldl 
W_.... CBM IOll or 8096, .r,ho IWO 
dnt dnw. My coedmo11. Tel 01·203 
4404(.atS...1wdly), M1GcllC'r 
,.._ Alam 12K RAM 12K ROM 
PSU. Eprom, -ua1. 1U11C book, 
toftwarc:, AIOM ...ac- . .U lcadl, 
l l?Soeo. Td (09"42).t97$4hfttr6pll 
~ M280K 'lllllli Np raolutlOft 
board, UICIISI\~ IOft'Wlre lnctuclcd, 
090. Alio ScJkOIN pnntcr •ncl illCCr· 
fxc. £200, 16K Simcbl.r Spectrum in­
dulMc 20 pmel. bootJ CIC, 6 111(1111111 
p,arwHtt • .(8l Td· Blldpool 56.)61 
--P (DIMd) W_.... cduat.onal Pf01JU1S or IOI!· 
WlrC:forleff•·~-oklboJk>-48 K 
st,«tnun Mr L Croke:,. ] 1 Spnn1• 
due, Earle)' R06 2PR 
Zii l 16K , kit -Ulh 1.S boob, led 
Md IBllwmcJ. p)Od condlhCM, 
,-. fllPI S.mwte90fl. lD Moticcr 
MNe. bNPlft M U O T el Brooltwoocl 
2817(Surrey) 

Zii i + 16KRAM MCIMl40 kc1IIIO'IUrC 
keyboatclud0¥C 1 05w<wtholtolt· 
WVC, the~ forll!O TctA H(Wl(III, 
01·9"t6901lafletSpm 
U:S,..C:W. 'II K,,o')(( co.drtlCNI wnb 
boob uc1 ~· o1 .ttwvc: illdudimrc 
Plm1ftlll,T-111e,Sptttr.i l11vackn 
Md klU MOff, l ll!I OIIO Td; llSl -426 ,,.. 
...., M280K (48K) plu. o,« r ii.OOO 
IOhwuc, plllt boob, hill ~11i. 

llCNl,-rFOUJl..e-*1tcne1c.099,-, 
olftn Tel Rod Mantc:I Oii BractMD 
(OJ.U)l888 
W cUUftle'1ymthulzet,COMil50,ud 
NC"reo~111e...,..fl&o,CDNOOO,fot 
BBC mod-A or COIMIOdofe 61 ud 
Ull"M Cllarla, 99 Atmldale RMd 
Duklflfdd,CksbareS Kl6$AO 
-... u 1, 16K,J2 K cxpMM(M. VD U, 
pnnlcr 111. C1116C'IIC:, dcsl::, WIP. U UI 
N·rnbo• • .UNKW,Kp!II I ICOl'll,IC 
~- Tc1 w .-om • J107 
At-' ooeputcr pmn. St11 Rlldcn., 
Super Bfu kouc {tt1C'hMlu11 ~ ). 
Mltroldl. ~r Cllcll, udl £20, 
lhoCrypttof T enOl'(- 11c). ll Oor 
l80 lhc: IIM Tel <MM 29112 • fter, pm 
Mdwec: kelldJ 
4M i.,. plul caMC IIC' recorder, Ofll)' 
e 1p 1wcdtoldMdhardlyll5CCl.llil.l111 
onpnal bo • Good KQOII fOI' Nk, l2(l0 
OIIOTcl06 t 707J71hftcr6pm 
.... '""= Docs ll'l)'Ol'IC luvc: • Coffi. 
pulhwtkclrt.lfor1,alc:Tl~bkc0Mfor 
•1 CBM 16K Tel; RIC'tl.trd °" (01• 2) 
'-""· 
.._..,. ... C& 22tt Twi& &: Cou. !WO 
au kn. SWR melcr. twop Spe,ct,­
WHY A1N e-. Bury (061) 196 .,., 
...... t7NI 1od 51.11 cartndp. Free· 
dom F'tp1cn,.. ~ of tllc: World . 
Mllllclt.k"".-J l..alC'r w~. W'C.lrth 
ll60 Swop for Spffll\lrll '8 K or 
Qric.1 (48K) or Al&ri .00. 7$11" (I .a ., ... , 
.,.._ Klfl:wa,efor.-lc.Ptncu-aaor, 
TinlC'p,IC, F\p Siffllll•llCNI. Arcadia, 
C)'bct R.r,tt,~Md-1-c. 
1Cftd ro, lnt D. Ford, Roufb toe 
Loqc, R°"&flton, Norwic:11, Norfolk 
NRl l 8SU. 
,_....._ ,c ,-.i Compuccr World, 
Pr.ctacal CornputlQI, Mid Computtq 
Todli1.thrcc l'OhlnlC:lole-11 mbln· 
dC'n.6 eMil Otl'let dcctromc: ffll!p· 
zina 11Cp:,blb&c,. B!Mford 72763$. 
C- MT·ll keyt,o.cdccmpk 1c: W11h 
m111ualMdc:11n,cuc . ..ort.li ll60 .wl 
for l lt5,pol,llotlcn.110mcJflC)'.k> P11III 
1-toubtrt, 12Cainbndfc: Rd,Southpon. 
MC'nc)'Mdc PR99 NO 
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bttt: 110 per sansk' column cm \1an1mum sue J cm Scncs d1K:vun1 •"•1l~t,k ~ 0.. : Column -.,dth, I column 

S7mm, 2 column, 118mm. J columns 179mm C.,, o.tn.: IOdl)spnor 1opubheat 1on 

c.tact: Ian \\'boric) on 01-3:?J 1211 

Software 

BEST 64 GAME EVER 

STIX 
IS NOWAVA ILABLE - £8 + VAT 

Coming soon ... 
CRAZY KONG , 3D GLOOPER 

Write for our tree 64·page catalogue 

SUPERSOFf :-....::=.~- .w-... 
Tetephone 01-NI 1Ul6 

Looking for 
Spectrum Programs? 

MCIDUONSPEC '5JO 
IUCIOCI.ESS U.'5 
uan 14.,s 
~1UtfUT1 lS.'5 
JW[ QLUI. ,..,, 
LWADEIS 14.'5 
lNCMXW 14.'5 
UUTIDGOLr U3 

MIO """"' O~~ 
AB()i."l.flUCI.SINCLUSl\'lOt\AfA.'C>f'U SA.t. 

fo.F\lll.J511, 
0..-'P .O.' •aeMMI-" ,.,.W. '-" 

VYA.IYSH ,K, 
11 MARGARET AVENUE. 

ST AUSTEU.. CORNWAU. 
TEL 0726) ,61791 

CIVIL WA R 
BBC32K 

Sup erb game of 
militar y strat egy 

£3. 50 
Sherwood -Tay lor, 
3 Victoria Gardens , 

Henstrid ge, Somerse t. 

CAii YINJ 111$$ OUT Oii 
AGOOOGAME7 

We~ 'lwhct'l il howwec:enoffer)'OU 
mew. QUllity progr..,... 
For .. 0rl!QOft32 
Sm,,r-,13ta.45.~-- 1 1rc12tl .N. 
For .. 9pec:avn 481( 
My-,y ........ n...so. ......... COOi a,.so. 
For~ltld ful ...... lOOfdtl'W,,olh ........... ., 

Bam by Softwue 

.== 
PAl3 3TX. 

or phone 085 982 313 or 239 -....... --........ 
STOCK CONTROL 

'STOCK CONTROLLER' RUNS IN 48K ON 
ZX SPECTRUM 

~STOCil.l "ICS 
STOCICl•'ff:l t0t AA.St0CKVA&.U( 
IIM. WIJIIISfOCKU'l'£U 
CAI.Q.Ur{SS(U ~ l"lhCO 
"9flOGAAMM(OrDlt USC WHHOlt'lll'•HtOIIT ZX 
Ntf(TUl: Sl'(CIAL 'l l"IOCll' N "IT 

,W:I NCllt- t Nll:,,_ Mlll ltSTDU\ltU .. --· £ 12 .IIO lnc l. V.A.T. & p .p . 

21!:M.§2.."m.,~ 
~IWITINl 44M , ,.,..........,. 

SOFTWARE 
FOR YOUR 
CBM64 

BYTEWELL, 
Rl'*"'lMIM.MM'll llNl ,Cfl 1lW 

Tel : (0446) 742491 

R URAIUS SQFTWRAE 

un rt so St cond Hand 
Tapts on offtr,f or most 

compuu rs, aJ bargain p n"ct s. 
Refer back to PCN 1.ssue 161h June 

9::~~~ ~p~~r~u~~;!ri1c 
10 

HEATH MICROWARE 
4(.Aff'.AC'Ul"\L"il.'­

OlltUIT•l , 
SNIIOfQIIH \ 

PC""'I Jl: LY2 1·JLLY 11. 198J 



NEWBRAI 

IOCOf'Tttl!•UTFOflZll.~ 

·--­JIIOCOl4,lil,tllON[ 
4CVIUIMTS ........... ... ,,1<, ··­--

o•• 
OM 
OM ... ... ... 

) GOOD "USONI TO •u'f ,,,OM K·IIAM 

~ ~~.=m-.u:il)I.WIWrfrt:IOJ0...000 
J . 1G11...ccw.r¥OUCHUW1twmt~ONJl]II 

CHfOUfSOllll'OITAC.~10 

.~:t:.u!.~:;::u•~~~:r:=. 

~-· .. ~ -.tl-:.:·:- .... --· __ ._ ......... ,_. ... _.,.,..,. ---~---~· ..... u,- t4 .7SNd!NK.p&.p. ~Q'"' 

QUAZAR COMPUTING , 
a-. M.,U.2!::W...~-:. ..... 

Programs Wanted 
We ttquire qwlity progrMm for mosl 
mkro'• and experienud PfOll'MnrMR lo 
undttt.akf: conl r.K1 WM. 
We p,,y ush fees, roy.th;es and distribute 
intMUKWUSA . 
PhoM.· S..,..ngst. (02S6) 25107 or wr,re 
IO 
DREAM SOFTWARE, r .O, lo• 64, 
l.irsinploke, HMIIS. RG21 2ll 

Hardware 

m\ LER\~; :~S:S~~!LAND 
.~ Software, Boo ks Accessori es 

Service 
AoomComputcr . Dragon-32. Z.XSI. 

Spectrum. VIC-20. CBM-64 
Open Mon-Sat 4.JO..S.30 

PCN JULV21 -JULYl7 , 198.l 

MICROSHOP 
Software 

48K ORIC GAMES 
NEW REALEA SE FROM 

TOUCHSTONE 

/ BLOWTORCH BLASTE'N 
You're Handsome Harry, 

the BlowtOfCh Blaster! 

~;Ws~tyou'reaNerl 
Blastlheplane(SUl'faceffeeotatomake• 
Landing site. survtv• lhe SIOOn. recharge ~~~:.r:::Mother 

An lc~!;°!t~..!~ aklll. 

E5.95 from 
Touch1tone, 

61 Highfield Road. 
Saxilby, Unc:oln, LN1 20J. 

~l } . -
> 

~ 
IIEFOAE,OUIUV 

A BBC WORD,PROCESSOR 
ASK YOUR OEM..EA THESE QUESTIONS ···-·--·--' . .. ..,_, ______ .... 

" 



,.. , ....... JOYSTICKS from £4 .50 each 
THt:Nf.WOf.LTA14HAHOUTfORTHEHC DIRECT FRO M 

e:JtC:!:='::F-0:.:_iE.:: OUR FACT ORY 

C:=",-"':LT~,=...,-:..-:.-:. .. ,s 
.., -o •--'°" n..,..u ........ ._,..._ n. 
....... Nllictt ...... ll'f*i, .... r.llf ........... ...... 

"" DnTA1"..IOYSTICllWIOsnfCMIIICt11N •lfffOMl :1111...-1..,,....ll'fSlldl_..,. 1....._caN 
Ol\TA1""'1i\lW'TOIIIOlAIICICUUtlS.t5 i.r.w . ........ ,s ..... s-·-t*'.U11111'°"1 , .. ,.m 

~ ... ,._,..,-1>-.---Mln•Vic20 t1NNdl RW••-~•s.., .. _.. ... ~a • ... 
CONNIC TORI -0---,,.., ......... ,5..,,, ................. 

o.,...s..,.2«1• n>1 ... 
DN . .., ............... , ...... , ...... 

MflW.U'UIT(ISWllOl( I D .N 
(S-...._..T" ....... '-'..,_., c::a..,,,.,,a_.,. YArt#CIIIN,__ ..... .,._. ,.,...,_.-..,,.. ... 

VOL TM.t.CE LTD ., PARK DRIVE, BALDOCKJ HEATS. ~ 
C.MfS-..lcomeMondtytoFricMy . T.i.phon,l :(0462)H4'10 

i:P~2!~.~~ 
lX Hardware Specialists 
ZX81 
8KEp,omllo¥cl111C[ptom1or11 
[p,omlilOroutaneloolkat 
Ep,omllRIJlldSl\ol.'lOid 
Ep,omZXMoNIOI 
[prOffi)(~lOOIIQI ...... ,,.........,_ 
G,l(hC:lbdll'IC4Kof[p,om 
~-3slol: , ........ ..,,,....._ 

t1UO 
n .,, 
n." .... 
n .,, 
n. .. ..... 

t1S.t5 ' 

..... I 
,~........ ~··· 23or21W¥tEdDf:tards tl .71 
2JOl21W¥tEdOIConMclort tUt 
~000111._C:1'50 li.0- ..... 1:22· 

OA-£2700 

AIIOIION~ofMP,"--Ml'ICl-liof..._ 

EPAOM SERVICES 
l Wedg,ewood Drtv., 

LMdtlSl:1EFIOS32)N7113 

.. 

MICRO LINES 
80 £226 
82A £396 
92P £509 
92S £615 
83A £566 
93P £736 
93S £842 
84P £906 
84S £1011 

f'ftJCE.sl.\'C CA!t.lUMJ£ EXC VAT 
RING FOR PRICE LIST 

Harrison Comput er 
Suppl ies 

ST-.lJTTSTtUT , IEL.PlR , 
DEal Y5HlllDE5 IUN 

Tel (0773) 820202 

-- ~~ ·r.:i>!~~ 
..,.., keyllf0ke7 You need The~ ThlS =~~..;:::-:!= =···~V-..ttOff'f(l.7$+-259 

S. Md)UILLEN 
~ ..- . Cl,-• Clrdr, Ki.a-t la y. R~,·I. 

0745 55978 

Speed up the action wit h 
PICKARD JOYSTICK 

CONTROLLER 
Alowl UN of My keys, nol jult QQOl"I - l'IO 
apecw ~ - doN no4 allticl °'*" 
~----pnceunlilher'd°''""-

=:.:~ 
Succ••• Service• (Dip! PCNJ 

154 Hi9h Street, INoxwlctl, w ..... . 
Weetlilda.WS3SJT 

Tel: fQt22 ) 402403 

Insurance 
-- -----

INSURE 
YOUR COMPUTER 

Impact damage , Fire, Theft 
& Trans i t Insuranc e for 

your Computer 
Equipment : 

(1.:.t1 ,500c:cMir 
(1 ,500.:.(2,500 
£2,500.:. Cl.OOO 
( 10,000 

teOOpe(IO(~) 
[1fl00pe[15fhONI) 
tlflOO pe£25fellCIN) 
t20 00 pe £25 leac:.u) 

A.ii.to, .. 

KGJ Insurance Broker s 
I Hqlq Road, S=~r33•• WHt Mldl1MI 

Tel (03843) 533312545 

Programs 

If you 
have written or are 
writing an original 

machine code 
arcade 

qu ality game fort he 
VIC-20 
or the 

Spectrum , 
WE HAVEA IDEA 

which could make your 
ga me 

THE BEST SELLE R 
IN EUROPE 

INTERESTED??? 
Tel:01-8611088 

NOW. 

ORIC1 
PROGRAMMERS 

Highest royalty % paid for 
original program mes. To join our 

SPECIALIST 
team , send tape or gene ral details 
of your program mes for our offer. 

CIROSOFT 
1, • ..........,. ..... a-...... ...... 

"- , IOStlft. 

Books 

BOO KS for ATARI 
C(lfr,41'Ul'l t ~ 

l..,.loolofAIARI ltl.'K 
S,.CCll'ldt,;;:,olofATAltl ltUS 

fnlooloifAIARIGr,.:IIIC1 ,n .H 

~,~ .... ~ f.'t: 
Mactw.l....,...'or"-""'"' 111.H 

0 1HlR ,vetlSHlltS 
Oellll!ATAIU fl 7.N 

A1Altl1Klwt.ol~Nollf, '1 7.N 
~N-oifAT,...., la.'K 

C-bftAlAIU U ,O 
Af,...., c:-t&ltKIINl!OM 111.H ......,, __ .,, ....... ,,...., ,,,..., 

A1~~~i=:- U~JS 
~C-IASIC,..._to,ATAIH fll .'IS 

Y-Al,....,C ....... U-CudP JI J.ff 
101IASIC(-•W$to,"f,...., H.'K ---~ ........ ._.. ___ .,..~---

df ~iili '""i:~ 
4G ThtMuut N.t:~ .~ \\ ~ilh. SNl5 

Tel. (0249) 657744 or (0249 ) 65432 1 
exl. 39. 

, . ....,_._ , .. ... _ 
oin,nn 

PCN JULV21.JULV21,1983 



BCPL FOR THE BBC 
The~~oco,~lor 
indudes a ful .aeen edilof end 
uaernt.r L8ngU,1Q8 ~ · 450 

page Manual, Ub.., cisk . 
Pubistied by Acomsoft- £:911.65 

al9o BCPL tor anyCPM- [172. 50 

-- --~ Richards eom,uter l'nlducts Ltd 
... WIST 11t•D LAu .. , o ... 01.0 HOI. I ODO . . - .- ........ lbNGl1UQA 

T1l1plloo10235-850218 

MAKE YOUR ADVERTISING COUNT 

PERSONAL COMPUTER NEWS 
offers immediate impact on your market 

Call Ian Whorley or Christian McCarthy 
on(01 )3233211 

GAMES- ununES- EDUCATIONAL A<X%SSOIIES- HAIDWME ­
RJMCES 

ADVE!lTIIERS 

JICN•-........ ·m:w--
MICROSROP CLASSO'IED 

r • ..ty (IO,- eom...t-...,-~ .. 
.-- • .. NG. I SDJ.JNG WCClLT 

143 145 Ud)rtdg • Road London Wll 9AV 
T 11l• phone 01 567 6188 

Microshop Classified 

• C.-... M card ,-nn. l PatlC'noc p-, and 
l kans, (10 caMoelle, (12 d,)l Watl"'I, IJ.& Uor1t­
churdl Roed , lkN'ndlurdi , EM,c,1. 
. .... l (t18QSOO+VA T ,2 ,inr p b)'tcmoc.kl) 
Surplus. bnnd-fflldl1.-elordr'f!OWll11£100000 
dil.colui1.P.,.,.1"'~tyMllfflltwasw:norolfcn Phone 
(0670) l29C09 Nonhllfflbu b ltd 
. ,........_ ,fOBlqlNlbr.cdlcaurtr Onc-...-. ,q, 
k f1 Aupt,t 61:h for IWOWttb . Fiii! boud NI Corn .. n 
fod:170 Lcar•011 1 88COfZ.X8l Cal ctl09 831?14 
NOW• 
e r- n1W.-W.-.UIIIIJ .l Dmuc(T18as.c:).O 
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MICROSROP CLASID'IED ADVERTISEMENT FORM 

f'Ol,-- dlimld«l a PCN 11 ...... ~-WOfda_. tw:a:..,._ a_ 
a,:,o-.s. w..-. bndc~.:too.'11:w.-'°_...,._ _ _.__._°' 
~~ llldlnM-,-.:ll-,.tldabc*!1JP9.AID-be,~ 
bf tlltlNd i lO ...._ ~orf'Ol~IO,..,..a--,,.,._ W.-

CALLING 
........ IOS:W-M«l•MJ-*'- -.1 ... IO 

M1c•o1•0• cu.sstnCD PCN. 
12 0-rd St.ML ~ WIA 2HO 

PCN IULY 21·JULY27 , 1983 

ALL TECHNO -FREAK S 
AND MICRO-WHIZZOS! 

Personal Com puter World is looking 
for a resident technical expert. 

Can you de lve in to the re lative virtue s of 
CPIM86 v MS-DOS 

or 
the Intel 8086 vers us the Motoro la 68000? 
Are you into microcode and assembler? 

If this is what turn s you on app ly with CV 
to: Jane Bird (Edi tor) 

Personal Computer World 
62 Oxford Street 
London W IA 2HG 



QUIT 

NEXT 
WEEK 
Periploerllls 

£20 Laughline What 
results? 

PCN tests i he 7..ea ker Turtl e. 

Hardware 
Richa rd King puts togd her 
lhe micro he'd like to see. 

Software 
Packages that hn e designs 
on your BBC Micro in the 
twinkling or. pixel. 

We kncwwc"dusc 1tsome time . 
As the 1cmpcraturc soars and 
the computer industry stcad­
faslly refuses to do anything 
silly, it's obviously time to dust 
off an old chestnut v.c·\ 'C been 
saving up for )'OU . 

A US company called Com­
putc rock advertised Its latest 
prod uct in the Wall St Journal. 
It's the Personal Computer 
Rock - m1ma1uans.a1ion car­
ried to 11s logical con clusion . 

Whal d Tony Oarkc (kO), manag,n1 ducctOt" or Onion D..i1a, domg M1lhons of transistors have 
Micropaedia .,,,th I hone and a ndcr at Dragon·, Port Talbot factory" Will Onigon be shrunk SO small they no longer 

pull1"f, 1honc ,n1o thc promolM>rtSficklag;unit [pson,.-,,hM,ss"Ofld" exist . So easy to use )'OU don·1 
Pa rt 5 or our slud y of the 11.u Port Talbo!lxrome.nunsaddhngcndo"urc., e\fcn ha\'e to turn it on. Mod-
sound properties or micros. P\ltwor<b1n10 1hernou1htorMrOaAe .1hchonc,01" Ro<.al1ndOc,an ularl y upg radable with 

1oenterourl11t~Laughhnccontcst ScndlhcmtoPCNatbdynllouK, Periphe ral Pebbles™ so it can 
Plus aft the r~gutar features 62 Oxford St. London WIA 2110. b) Auaust 4. and ,,.e·1111nnouncc the cinend i1s non-functionali t y as 

f-="":.::d::.c1.:.:h:..d:=ac:"':.:'.:.:".:.'"'.:.:'::.· ____ •_;_""'-'-'-"°"_.:.''-''-"-""'-'-"'------------, i~t;:~sr
1
;~9Se ~ ~al:r~ 

~ ~~ actuallywo rks . ( \ ' £:__ r_ .. _.. 1 ll'shard101cllhows.cn o usly 

".: .M oQ/~, ~~=·o~o.:o~.:~//• ~f~~ 
........,,__., ~{Y . _,,, V / fi rmcdw hcnCESoftw arccame 

out wllh lnvisicalc - a prog­
ramme which docs nothing. 

PCN Da1c l1nes ke cps) OU m 1ouch 1,1,11h up-com1nge,en1s . M ake 
sure )OU enter 1hem m )'Our'd1a r y. 

Organisers"' ho would lik e de1a1lso f coming e,en1s included m 

PCN Da tehnc-. shoul d sen d lhe information at lcas1 one= mon1h 
before the eH:nt. Write to PCN Da 1ehne \. Personal Compu ter 
Nc1,1,i..62 Oxford S1rce1. London W I A 211G. 

UK EVENTS ·-8thZX: Microf.ain 
Acorn U1er Ellh1btllon 

Com puter Open Da) 

Vtdco . Audio and 
ComputierShoY. 

ll omc Encertatnmcnl Shoo,,• 
Compum ()ptn Da y Exh1b1tion 
M1crocomputc-nm Business 
Pendnal Compu ter World Show 
Compu te r Fair 

European Computer 
Trade Forum 

OVERSEAS 

..... 
Augusl 20 
Augu)l25 · 18 

Scptemlx:rl 

Sep 16-1!1 

Scp17-25 
Scplembc r 21 
Scp27-29 
Scp29-0C12 
O<t2 

<xt.i. 7 

·- ..... International Mtcro Compu1er Aug 2·5 
E..h1bt\K>n 

Natl!Oflal Computier Bustncss & Aug 16-19 
Off.a: S)""Slems 
Penonal Compulcn & Off.a: Sep 5·8 
Automauon Sys1ems E t h1bi11on 
AusirahanComputc r E11h1bt11ort Sep 11-16 

ln1ema11onal Peripheral Cqu1pmcn1 Sep 13-15 
& Soflware Exposttton .. 

·-Alc,andr ll P.il..ct. London 
Cu nardlntcrn.aiu ona lll otel. 
London 
Dnig.inor.i I !.)Id. l.ttds 

Bradford Etpo,!11tl(ln 
Centre 

Ol)mpia. London 
Central ll otcl . G la<i,OV, 
\\af\01d, Un1\ef"',.1t).CO\t1nn 
J)arhtcan Centre. London 
The Sn Fr«k:rk (),,born~. 
\\'d"' ) " Garden Cit)' 
N[ C. D1rm1ngh.aim 

-M1L.e John ~1one.0 1·80191n 
Computer Marlmpb cc Ltd , 
01.9'\01612 
TOil) Kam1n,~\.1. Couchmta<ICommunica uons 
L.1d.0 1·7781102 
R COOl,cr, 
J \\ ood & Sons Ltd . 
8r adford72(X)l4 
Montbu,kl Ltd.Ol-4861~1 
CouchmcadC ommumcat!OOSLtd.Ol ·n81102 
Pcm Huhh. 01-f!92 4422 
Montbu1ld Ltd.01-4861951 
ROro"'n 
\\cl "']" Garde" Cuy2J~7 
Clapp& PohaL. 
Europe I Id. 
01-747)111 

·- -Kual.ai I umpur . M.ail.ai)~l Confertl'lct' & fth1h11ion Manaacmcnl Scn1tt1 
SDN DIID . 9-A Ja lan SS2J 18Taman ~tcph. 
PetahngJa)a. Sclangor 

Auckland. "l/e1,1, ZC'iilland Trade & lndu,tn .ail Eii:h1b1t10M, 12 lk ii!lhcr 
Street. Puncll. PO Box 96R2, Auc\.land 

Am,.1crdam. The '- tchcrlands RA I Gcbouw DV. Curop3plc ,n 2. 1078G Z. 
Am~1crdam 

\1e lhou rnc . Au,ual,.ai RKklcll (11.h1bi11on Promot !OM PTY Ltd , 
IM Alben Road. Sou1h Melbourn e. V,c J20!'i 

\t ~ C'"C'ntre. Anaheim . USA Cahncr.. fapo!-1Utxa Group SA. (MS] JlllS5 

PC~ JU LY21,JL;LY21, 19t!J 



Announcing more exciting 
programs for the BBC. 

\comsort is the ~ft "an • cli, i:.ion of \ porn 
Com p ute rs.. the compan) that clf':!"4m rd an d built tlw 
BBC \l icrocomputcr. Iler(' an- four mon• r\.ritinJ! 
program~ all df'signOO to ~t·I t lw mo .. t from )Our BBC 
\licro . 

~c Canl,·n (£9.95) i., a ca .... <·lh' ba-t'd on 
Sh..irlr) Con ran°i, eucc~ fol booL... If .. a problem -~ h inl! 
program "'h ich pro,idc e 1lwcomplt·t1· bt.1!innn "'ith 
in!'>tant a n i,\\ ('fl! to tlu- q u(':!"lion-. o f"' h:it to pl,1111 .111d 

"' hf'w.Simpl~ 1rll 1hr com pu h·r "'ll('thn )OU pn.•ft'r 
a "hrub or a flO\'o('r, th(' l ) pt ' of --oil. liJ!hl .intl :-h,1dt• 
co ndition-. and n:"<1uir('(f flo"'t·r in!! tinw and tlw 
computer "ill comt• up "ilh a .. ,·h'(·tion of l)() .... il,lt• 
planb. 

I )raui:i:ht .. & H,,,· .-..i (£9. ().}) i, a •·rt•-t'll t' t·ontr1i ni 11;.: 

l'n O tra d ition al board j!<llll t'"' for )OU to pl.•) ••;!<•irH 

tlu• <'omp11tcr. llo1h ~.;,(' a ~et phii · di-pl.i , of tlw bo.ml 
on 111(' '"('rt'('n an d ,ou ('an ('llh'r ,our 1110,t'- "i1h t•i1l11•r 
k(', board or jo~t-tid, . Th t• µ:.:1111t·~ t·:m lw 1,l.i~1'tl .11 
,a r~inµ: l("d " of diff1<·ult, aml on 1lw hiµlu·r l,'lt'I .. ~ou 
\\ill rmd lh(• ('Ollll,Ul(•r lo 1>1• U \t'r~ \\Orlh~ ,Hh1·r-..1r~. 

!l!!l!J!f! (£.9.95) j., U ;!3111(' Oil C\l.,.,t•llt' \\hid1 ('.I ll 

ht~ pla~('(I "ilh t'it lwr l..t•Jhoan:1 or jo~ .. 1id, ... ll op lh P 
f roµ:a('rQ;,;, lht· bu ... , molorn; 1~ tr~ inµ to a,oid four l.111,• .. 
of fa .. 1-mo,i nµ t r.iff1<-.·fo µ:<·t ;u-n, .... 1tw ri, er to tlw 
rro~~ lair ,o u mu-t l('aJJOn to IIH' loµ .. aml 1urtlt•,: h.wl.. ... 
but !)(""an:· of liw tfoing turtlt •, tlw rl'O('o<lilt· .md 
t h t'!!ll:tlt', 

BCPl. (£99.65) j .. a Oe, ihl1· modt•rn t-truc1urt'<i 
lanµ:11aw· that\ \f'r~ , ..... ~ lo l,·arn. Th,· pac l..aµ:i• ,·on .. i .. 1, 

o f a BCPl. lunµ:uaµ:,· HO\I. a 1()180 di~· and a 1.)0 paµr 
l .... ·r Guidf•. The di"4' ,·onlain .. 1lw BCPI. Compil, ·r. 
:, &·n:•<•n Edi1or and a 650:l \ .... r•mhl,·r. BCPI i .. 
1:.arli('ularl, µ00(1 :tt handlinµ lnpul and O ut put and j .. 

ideal for "ri tinµ: u1ilit) proµ:r.im .. and to d1•\1·lop µ:,un, · .. 
.iml t'Om1m•rri:1I p:t<'k:tµ('" 

Shirley Conran's 

~:c4~:. :?i.~~ .~ .. ~" 
. . ·• \ ,, 
. .. . ' 

ii ii ' 

,.~··1··· ·; .. ' . ' ···=!.· : ·I • • • • '···. . . 1:-•••• 

Draughts . 

and Rev~~~-·-. ··" •••~••• - no,..,. 

~;!•'! \1·orn ~1ft !!!'.!!;!~ 

If \ou'n • a ,.,.,,t1i1 1·,ml hohl.·r .mtl \\t1111d Iii..,· 10 
hu~ 1lw 1;rnµr.u11 .... l,o\\ll i111hi ... uh ,·r1i .. ,·111,·n1.or if ~011 
" ouM Iii,,.,• 10 l,,.110" 1lw,uldn• .... of \our 1w.m·,1 .. 1t"·l,,.i .. 1. 
j1H pho1w 01-:!IH.) 0:!00. · 

\hn11,11i,,·I~. ~ou ,-,m lmJ 1!11· 11n,µr.11n .. 1lin .. ·1I~ 
h~ .. i•mlin;tuff 1h,·on l,•r form h,·lu" 10: 
\ ('orn .. ort. i'/o \, .. '"' \l, 1rl..,·1in;t. I ),·11in~h 111 I .. 1.111·. 
\\1•llinµhoro11µ:IL \or1h.1n1 .. \ \X .:!HI . 

\I ..J.1 u .. , . tl1i .. form if \tHI \'lot.Id lil, · lo n·n• i"' 

tlw l'Urn• 111 fr,·1• korn .. ofl ,.,;1,1lo;.:1w. 

Pl,•,1,,• .1110" :!H cl.1~, for cl,·li,,•r), 

~ (.n~lit ( ;.1rd llold,·r ... ·1;,l,·pho11,· 111-:!tHI 11:!0(1. 

!lo : \11,rn ... ,ft., "\,,. lur \l,11·1.., 1i11;:. IJ,·nin ;:to 11 F-IJlt ', 
\\,·lli11;:l"-1rt111µIL '\orth .m t, '\ \H :.?HI 
1•1, ..... ,.,,.ml 1111·1hr r,,l l++'Alll;:;-
l'HHl,H\\I l'llll I 1,11 \\Ill\ 1111\I 

···~· ~1,1·.'I 11 .... ... l'l'I", 
11"1'1" ' \<It/', 
ljjl'I \.•IOHI, 

11•1\I 

I I'll<. liN · 1'0 dw;pw ,,..\,1J.l1· 1u \, orn-..,rt I ttl. 
()r 1l1..1n,!•'IIIJ•r,•t l111,1n l 
t .m:I \umh,'f 
(\ .. ,,,1, ....... \,-.,\,,, -•• i ,1,l,1<·1 

1·1 ......... ,·ml 1111' llw \1urn- .. r1 ""'" h11r1· 

\Jm•· 

\1l1lr,• .... 

PCNl 
II,~·· " ..... 1 \, , l 0,.!l';'l1I \ \I \, ~ .!1',111.: 111·, 
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