


,nchester D isks. Thot's the short onswer 
y the Koypro 10 professionol computer is 

out bi morket territory far itself in the U.S.Ten 
Megobytes of integrol hord disk 
sloroge give it the edge over other 
systems in its price brocket. 

And becouse the Kaypro is 
truly portoble you con take it out into 

A 9"m_ , 1no,·,.0 ,, the field with you lo tack le the big 
oothe.,. chollenges heod on: production 

scheduling, soles performance 
onolysis, technicol processing 
... or wherever reol memory 
sloroge is vitol. 

More bong far your buck 
isn't the only reoson why the 
Koypro 10 ond the floppy disk 

Pocks OW"'1 ,nto o l,ght steel cott)',ng cose 

oypro 2 ond 4 make sense far every 
•"'! ~ '-i .., siness that's going places. There's a 

9 inch screen, a stylish alphanumeric 
keyboard and access la a whole world of 
londord soflwore (with o FREE get-you­

slarted set ofsoflworeopplicotions including word 
processing ond finonciol spreod sheet). 

Find out more obout the portoble system you won't 
outgrow from your Koypro deoler. Or cut out the coupo n 
far more detoils. The Koypro range slorts ol £1,395. 

jl o CK Computers, sole UK distributors of Kaypro. 
I Please send me more details of the Koyproronge 

Nome --- ---
I Company 

I Address 

I 
I 
I 
I 
I 

______ Tel.no: __ _____ _ _ 

6Devon10House, H19hStreet, Worle, w 
Weston-Super-More, Avon, U.K. 
Tel, Weston-Super-More (0934) 516246. ~ 

Telex. 45786. I , 
CK Computers Limited 



Pull-out and keep 
Micropaedia 

Ocst1n . debugging and progra m 
1truC1urc 1n our 1cach yourself 

prognimm1na rourw 

,;;@lj~ r;ft 
Monitor 2 
lndusuy claims more casual1te1;-
2; PCN ~Is 11s hands on Coiero·, 
Ada m -J; l luS~) turn ~ hun1cr -
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Portability and hard disk storage in an 
cxccuti,.,c-stylc box. Kaypro makes its bid 
to mop up after the demise of Osborne . 
David Guest picks up the story. 

PCN SPECIALS 
HotCoCo 
Make more of graphics on the Tandy Color Computer. thanks to Harold 
o· n·., tcchni ues with low resolution and the Print (0 statement. 

f 

13 Spectrum edited 
Readcr,' lcncn.. •11h a cnsp tenner 
Random Access 

ror1M bt s1 Not an abridged micro but a package called Men tor desig ned to case Basic 
Routine Inquiries 14 programming on Sinclair"s best-seller. Ted Ball undertakes the course of study. 

Wha1e,eryou r mach1nc" . .,.ha1e,er s· I • tak st k [JJ ;tc::::" "" p,ooo;~ Ke!~! k~~~ coming~~ goin!~ ht hisoff-thc-shelf ._ 
Your""" ro,·er Alan and Colour program for the Spectrum. Bill Ouen lin reports. • 
Ge-me d1sp4ays, sound on One and c h '"--
Oragon. and .1 cou ple of Comn1od· 88 SC ools programs 
i;cn: :

5

offer 44 Colin Co hen checks out a range of educat ional entertainmen t. 
Keep )OUr colkci.JOn 1n mm! cond 1· 

'""' Readout 57 
Ne "' boob for M. Apple and BBC 

25 

30 

33 

37 

38 

ProgramCards 53 
T"'o c-ducational programi for the 
ZX:81 and One 

Take a portab le typewrite r . add a RAM store and gi\e it the 
facili1y to hook up 10 a micro and what have )OU got? 

Back lssves 73 
If you like the k>ol of1h1s ,ssuc JUSC 
sec "'hai you missed John Lettice. still in the printing depart ment . invest igates a Ccntronics 

74 interface for the J upiter Ace and the Spectrum. Data basics 
8 u)cr·1 gu1dc 10 pcnp hcrals 

GAMEPLAY 

46 



C t b h Home control an a eras es systemfaces 
ly ..... a.cr.l J()lncd by Geoffrey Waller as hquidatorv.11\bcappo1n1cd liquidation 
Jup.tcr Can tab. manufac,ure r of marke ting dn«1or But the A« m.ay not disappear A S)"SICm that potnlS one poss.iblc 
thcJuJ)IICr Acc. hasccase<11rad1ng The changes in the m.anagcmcnl An 1mpr0\·cd u:BIOfl III a more way forv..ard ror home computcn 
and is 10 go into ltqu1datl0fl c.amc:at a t1mc:v.hen salcsorthe Ace substan tial case. calkd the 4(0). faocs e1t1nct1011 1h1s v.·ccl.. 

The company, v,h ich has never started 10 falte r ~ company •u bcmg made (Of release 1n the Radt0nic, a WcstCountryfirmof 
employedmcwctha n fi,·e pcoplc.11 st~ad\·cmsin1inmicromaga· US Remsoft is ncgouau ng •1t h elcctncaleng1ncen.1slikclytopass 
the latest V1Ct1m ,n the 1ncrusmgly Zinc), and the Ace dropped out of ~ns•ay Electrom a. "hteh has inlohquKla 1ionand1t.smi,cro-bascd 
cut- th n>al nucrocomputer mar l.et. PCN's1op20hardwarcchar1 at 1hc alrcady manufactured a wl'fMy of homcconlroli)-S:lcnuco1.lldbclos 1 

lbc Jupm: r Acc. in 11111mc. v.111 end of June: mad11nc:1 ahead of the lau nch . 10 Accord ing to John Bov.nng. 
a n1nnovat1\Ccompulerus1n1 Fort h While the Fo.-th langu.a,c ha§ a ma ke al1m 1led numbc r ofthc 4(XX) Radioni,c's manag ing d1r«1or. 
as 1hc resident language. The dcdic.;ucd follo,,,'ing. few Ktflware for the U K market £6S.cnl 11 needed 10 sec that the 
trouble was that 1hc11mc r.an out all housn produced progr ams for the John No)"CC said lhc user group. sys1cm survtvct . 
tooq utekly. A« l!ohich has JOO mc:mbcn. will ron· The RadionicCNSs)"Sle m drwes 

lllc micro ha§ been bnct by One such comp.iny is 8n ghton· tmue 1nordcr 10 hclpOl!o·nersofthc cxoiicpcnphc ra ls tha l let )'OU set a 
d 1ff1CUllicsformos1oflhe)"ea,.111c bascd Rcmsoft. runbyJoh n No)a:. A« . l lc thoug ht that Ace uscn mtcrou p uaburglaralarm. a homc 
late' dcl1very of cxpaftSK)ft mcmory ,..ho also runs 1he Jupiter A« Uscn should not wffcrtoomoch by a lad, 'l!o·eathercc ntre·. ad1soo l1ghlsshow 
and so(tv,are by Jupner Ca ntab Group Commc-n11ngon1hcdcm1sc of support for the machine. 1bc oon1roiler .a ndastheheanofothc r 
pro, ·cd 1obc a maJOr hancheap of Jupiler Cantab Mr No)'« said· cucunboardofthe Accas•c.llmadc functlOflS around the house 

The com p.any has also had its ' It's been on the cards for IOfTIC and not hkcly to fail The main It 1s built around a Tandy-
mtcrnal p,obkms One of thc t1mc.lbeAcc l!o11sthconlyproduct pr~emntherubbtr l.cysl!ocan nJ com p.at1blc l)"stem from l long 
foundcn of 1he company. Richud II h.ad It v,as gelling old and its OUl But many pcopk arc already Kong. the Konuek micro. v,,th a 
Al1v,·asscr. v,hodcstgncd1hchard· dcstgnv,a.~notasfullythough1out sw1tch1ng O\'Cr to full tra,·cl easscnc rc.ro,dcr and a 
ware for the mac:h!ne. left m July as 11 could be· ke)·board5.' he said ,noncx:hromc monito r The m.cro 
andrcMgncdasad1 r«tor Th1s 1cft Thcncxu1ep 1n1hc, utdmgupof There v1erc no 1mmcd1atc.1.1cns il§clf rom £180. lhc full pad.age 
the firm 1n the hands of Stc,cn the compan) .,...,II be a creditors ' la~, "eel. of a Ncv.bu, n·Sl)le aboul OOO. You can use 1t as a 
Viclr,crs.1tnof1waree!lpcrt Hc ..... as mttllng on No\·cmbcr 8 v,hcn • rescue bid Slandard home micro. bur f-- ----.:......---.----=----- --- --------~ Rachonte's1nttntKM1 v.·11h thcCNS 

Econet farce 
Schools "'ho ha\"C bough t 88C 
mlCl'os ha\'C found lhal they cannot 
get M&d or Cconc t s~tcms 10 hnL. 
the macbma: into• ~tworl . 

In many cases the drakn ... ho 
iupp hcd 1hc Qfl&mal machines arc 
nol allo11,cd to Kii and mstall 
[.ron(:t S)'Stcms. Ali a rcsuh schools 
arc being forced uuo a ludtCJous 
MtuattOO v. here the ir hardware ,s 
scntttd by 11a10 comple tely d11Tc· 
rent compa nld 

The ban on Econct s.aks hasb«n 
hud dov,n by Acorn . Apparcnll), 
thccompan) oonsKkn th at &:onct 
isa 'h1gh-1«h' product and 11 ,sooly 
allow1n1 a small pc rceniage of 
dca krs1omsta ll 11 

·we need 10 be uusficd thal the 
cka kr has 1tw: t«hnical cxpcrllw: 
and fac,hhcs to install the:: S)'Stcm 
properly and pro-vtdc a full after · 
s.aksscrvttt, 'aspoL.csmans:Hd A.!i 
a result Acor n rcttntl) mtroduccd a 
ccn,ficaoon i;chcmc. 

One sc:hool caught ,n the trap is 

the l f11h SchoolofGlaseow. It had 
plactd an order for Eronct and 
ongmally expected dc h\·cry m the 
1ummer.1n lime for thc stan of the 
autu mn te rm 

The I h gh School had bought ,u 
BBC micros from a local dca k r. 
Comsc:ot, • hic:h gc1s its supphcs 
from Acorn d1s1nbutor U:asahnl. 
Vic• ·da ta Because or Acorn·s «r· 
11f.cation ~hemc ComKOt has 
found II virtually 1mpoM1blc 10 
obtam as ul'fMyof Econct har~arc 
and wf1warc 

Mr J S,morus. the s,choo r s ass.s-­
cant bursar. sa)-s 1h.a1 the school sets 
e xccHcnt scrv;cc from Comscot a nd 
would hl.c 1ohavc11s Econc tsystem 
mstalkd and scrvteed by the Sltne 
company. He 1s therefore rar from 
happy •i th 1hc' ,11uaoon the school 
now findl ilsc lf m 

TI axes 99/4A 
lyC-,WltMMipt lM lrlM .,_ 
~ Texas lnslrumcnts TI 99.-4A 
home computer is dud 

Texas ln s1rumcn 1sannounced on 
Friday 1hat 11 "''" gcmng out of the 
home computer busn'K'SS •) or 
No,·embcr t af 1cr rcrord1n1a loss or 
SII0.8m1ll1Qf11n1hc'th 1rdfinanaal 
qu.artc r thts )Car and a St 19.2 
m 1lhon loss m the p,cvious quarter 

In a statemen t for the press. 1he 
company said: 11'e f1rs1 ntl'K' 
months of 1983 h.a,"C been 1hc most 
difficult period 1n 1he history of TI 
In order 10 hm11 further financia l 
stn111n,•·ch.1i\Cmadc1hcd«tseonto 
w11hdraw from the home computer 
mar l.et - • ·c bclic\-c: 1ha1 the 
p.amful. but conccc. dccmon to 
•11hd raw ("111 mean) thal pcnod 
has now ended ~ 

lbc decision also mcans. of 
course. th.lit rucarch and dc:,·c~ 
mcnl wor l. on 1he home computer 
to rcplKC the TI 99·JA "Ill cicasc 

1mmcd1ately a nd I hat 11 will not be 
releasing any mo re home m.cros 

TI added. hov,ever. 1hat the 
home computer fflutdown will 
mean the company ts free to 
conocnlratc on their more up­
marl.ct busmcu machmct. ~ 
actlOfls do not 1n any v..-.ay a ffce1Tl 's 
pante1p.at1011 1n 1hc profewonal 
computer marl.e t .' 11 sa,d 

The compa ny s1Jll 1n1cnds 10 sell 
portable micros "'1th 11S CC-40 
rompu1cr and 11s hncof profCSSIOfl­
a l and 1e1ent1fK programmable 
calcula lors. 

It v.111 o ffer specia l J)nC('S oo 
n:mauun1 s1ock or T I 99 4A 
machines 1n 1he US. but a spokes­
man for TI UK said he wasn' t sure 
how the d«nM>n v.·ould affce1 the 
pncc on rema1n1ng UK scocks . He 
strc-ucd. however. that TI will sull 
support sen·1e1n,g and ma1n 1cnancc 
of exist ing 11 machines-ah hough 
sot"twarcmaybccomc~rcc. 

n t11ca-tN ...... uua1y" tN us .. ,. war. 

was 10 take micros beyond the 
rcalnuo f gamc-sand m!osomcthinJ 
closcr to DI Y 

·w e felt that the publte had had 
enough or pmcs.' said Mr Bov.·r· 
mg. 'O\lr ,auon d'#t" has bee n to 
make people do 11 for them sc:1,-cs. 
Wea1m 101e1 upaclub toscayclosc 
10 the kids .... ho buy thcst 5)'5lC.ml 
and they' ll IUggcil funcuon~ tha t v.·e 
can add.· 

Al the moment 11 has aboul a 
dozen functlOfls runn,nJ off the 
CNS - thcst span u11l11ar 1an, 
«lucaoona l and home entc rta in­
mcn1. 

Some: of the ·pc nphc r.als' look as 
though they might have becn ron· 
slructcd from Bluc Peter designs 
bu1 tha1 tS 1he •hole potn l . Mr 
Bownn 1 U)"S The- iys.temt .arc 
1ntcndcd1obcchea p todc\elopand 
the y UJoc. \Cl)' baste componcnu. . 
Racbonte plans enhtr to 1Upply 
lhc m ready- made or provide wch 
deta iled documcn ta llon th at peo­
ple will cailly be able to build 1hc1r ... 

RadlOflic'sbactground hcsi n 1hc 
toy 1~. and its prC5Cnt proble ms 
stem from a downturn ,n that 
bu$1ncss over the last three )cars. 
·w e ha,·e lrtcd IO$a\"C II (CNS)•· 11h 
Citymoney.·satdMr Bovmng.'and 
1hey have supe:Sled start 1n1 aga in 
v,11h1dcandatc.' 

Butsofar1hemonc) hasno1been 
forthoom,ng . Jrooica lly. v.11h In· 
mosdo v,n the road rost mJ the UK 
taxpa)cr more than £100 m1lhon so 
far , a product may d111ppc-ar for 
v.a ntor£65.cnl. 

Thc. prodl.lCI itself seems co 
reflect ... hat Gary K1lda ll 11 D1"tal 
Research sees as the v,•ay forv.ard 
forhomccom puters(PCNissu,tJZ) 
- away from ga mes and mto 
ro ntrolfunctlOIIS 

l fDig11al Rcsca reh , ·ants1odo1t. 
11 can't be a bad idea. 
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Adam die cast 
., .......... ... v ........ 
Thc video 1am« company Cokro 
v.•,11 finally bctin dcl"·cnng 11S 
much·pubhciscd Adam compulcr 
thd vocck to retail i;:1orcs acrou the 
US. and the cuslomcrs ""ho ha,c 
btcn swampng Coleco with calls 
"''ill find II performs 10 spec for the 
most parl . 

The Adam 1s a complete S)'Slcm 
1ha1 mdudn SOK or RAM. a fast 
acttss tape: dmc. a lcucr.qualtt) 
pnntcr, and bU1h·m v.·ord procn· 
sinasoftwarc. a ll driven by• Z80A 
mter<>pJOttuor 

ltwlllc:oit S700,n the US up from 
the: onp nal announ«d pntt of 
$600. Cokco 111,00·1 cxplam v.hy the 
price has 1naca5ed b4.lt 1nStdensa) 
11\trc .. ·ere d,m cuilics .,.,·11h the 
pn ntcr, the lal"" dmc, and the 

softvn,rc The rompan)"s ca rl~r stand up 10 the ngoun; ol ronslant 
forttast that 11 v.·ould sh ip S(N),(O) use 
unus by the )'Car's end has been The "''ord procc,s,ng proanim .s 
mmmcd 10 400,COl, althQugh Col· cxlrt'mely u sy 10 use and the 
eco boa~s that customers ha,·c on·scrccn prompts make II un· 
a lrcad) placed dcposts on 100.CXX>. ncccuary 10 follow 1hc uscr' 1 

Thc fonunn of 1hc ,·idco pmcs manual Bui the Adam takes only 
company hnc btcn ptg&td to lht 36 characters per lint, hardl) • 
Adam c,cr Slnct Cokco fint numbtr adtqu.itc roe word procc s· 
sho,ro·cd the mach ine: lasl June at tht sin 1. An IQ charllctc r upgrade i~ 
Ch.ca,o Consumer Ekctronia plannt:dforcarl) ' ncxt)car1n a $3CN) 
Show . The 1n1crest II created "IS module that will al§O include a 
spectacular and 1t didn'1 aba1c ,n the floppy disk dm ·c . 
cnsu1n1 months The S)'SICm currtn tlyromcs "ith 

ArcvtcwoflheAdamsho<ll·s1ha1 one h11h·Sp«d ta pe dm ·e that 
the mJCTO h,·tt up 10 11s adu nccd Cokco says ll eight m 16 limn 
btll1n11n ~t panl('Ulars. If 1he fa.su:rthanst anda rd tapcum1s,1nd 
Adam ftccS an) ' problems 11 "•II 1his clement of the S)'Stem appurs 
probably be with the pnnlcr, 'Ah.eh 10 ""·o,k. " e ll in a pre,·ic" ' 
1sconstructcd ma1nl> of hard plas11c • PCN ... ,11 carry a full Pro-Test of 
andha s)Cltopro,'t it""illbtabk10 1he Adam 1n I for1hrom1n1 issue 

Low marks 
for effort 
Gnffin and Gcorac . •·ell known 
fo,· 11.1 supply of sae n110c hard ... ·are 
for sc~s 1nd rollcgcs. has 
Jumped on 1hc cduc1110nal soh · 
war e band"" ':IJOII 

Ltit 'A«ks.awthc release or four 
packaan for 1hc Spectrum and 
DBC m.cros . None or 1hcsc 1s 
brand ntw; they arc rcvaK-d ver­
sions of Gnffi n's larac educational 
hbnry 

You 'll ha\e 10,u 1t SC:\cr1l wccb 
1osccthcrcallyntwpt"oducts E, ·e:n 

CW/P unveils 
£300 printer 
from Japan 
a,w_. ,-... 
C(H"tcx-makcr CWIP (I.nu, JJ) has 
laid its hands on one of the nc:w 
wave or \·cry cheap. ,·cry slow 
Japanc5C' da ,sy.hcc l pnn1ers 

It will be: sclhn, the Silver Reed 
EXP 500 w,th a parallel interface 
for£299- a scnal interface: 111 ill cost 
a n add,tional£60 

Compaublc ""•lh mos1 mJCTOS, 
the printer runs at 11 cps . has one 
year' s free "am1nt) rathe r than the 
more usual lhrcc months, and can 
be: repaired at 250 S1hcr Reed 
Krvice ccnircs thr oughout 1hc UK 
1f 11,:oct ,. ·rong 

CW/P II alw sclhna floppy disk. 
dmtt for the Apple II for £159. 
undc rcumna Apple. ""hose °"' ·n 
umts rc1a1I for 081 . 7.5 

so. 1f t he st andard of the launch 
soft,.1 rc 1s an)1hma to ao by. you 
might be btttc, off shoppm1 
around Ah hough thcproaram , arc 
"'ell pt"C:Kntcd ,.·,1h nJCC packa11ng 
and parcnt:s' pamphlcu, 1hey give 
the dlstu'IC11mJXess.on that they arc 
aimed al pa rents rather than their 
ch1kbcn 

Covcnn11hc math s and spclh na 
1rcas the IUIIC lacks lnOO\alK>n llld 
falls mot1 on 1magma11,·c 
IP'Pf"Nehc$ to the 5UbjeCts They 
fall 1n lhc rote-le a rning and dr,11 
prllct.a: school of 1nstruC1K>n, and 
few ch,ldrcn .... ,II reel mo11u1cd 10 
5J>Cnd more 1han1 fe:11; hours on 1he 
p,oe,ams . 

1"1114a*' - n. .-....12 ,,..._ , .WC. 11111 Mm ..... • tM 
.......... WUMllltMUSta>_._,n.ntSiMW,......._ 1N1 ltM b 
UK,rtc.Clll.,.b....._0..~Tlle ... llriot.tst.ts,11._ Orie· ROM near ::.::.~:.::~:n~":t!1.:=0:::: .,., .. a...r ...._.......__, II d--..1 te M .......................... b l"~ ~IRSJ)Olnt1ng101nc " ROM 

..... Y•u.-,.1-.. ..... ..._.er....lMWNS..• ....... ~:..?n; ;~tef(/;!, d;;;r~ f------------------1
-

0344

-
1
-- -- · ·-- -----l =::=~r7!~~co;:~1d 

Hyperion A~!~pc=~~"~,,:c~.~:= ... lr: r:~·;:t:~~ l~~~i';c; ·f~~~: 

meets Ajile ~ ~':te~ 1~!:mcA~~n ~:;nth t:·;c : ~:;:si'itua~: 
A ll ypcnon from 8ytcc· Sind a1rd1d,.1th1UULAmthctnuc 

threat ~,,i:;r~~: ;: i; ·i:~~ ~! ~i~:.~ 3
~:~~;t~-a~e a ::l:~=nccd 

The I l)·pcoon pc>r1a blc has bcromc 
the latrst l)~lcm to come dov, n 1n 
P,ICC One of ,u UK d1~1nbu1ors. 
B}ttt-Oulf.'!itrcam, hasta \ en 14pcr 
ce nt off its PflCC and added fr« 
50f1warc 

database man aacmcnt •>-stem The lhe ,mm,nc nt rclcnc o( l'A'O new 
AJ1lc's recommended rc1• 1l pnce: is packa&e1 for bot h the Or.c and the 
£2 .99.5- bt,u1ha1hll~n·t s1oppcd11 Dragon ThcK arc to be: 1 Bas..c 
beating lhe ll)J)Cnon 1n10 f'CN 's com p1tcr and lhe 5lrvctu rcd Ian· 
Chart s (11 holds the number nine" auagc Pascal They .... 11 cost 1n the 
p()SlhOn) rCJJOR0(£1.5 

t--- ------ --- ---------1 Oasis said that 11 actually has a 

UK monitor 
maker sorts 
out problems 
l-1aJ·n)1n1 hai. cost UK monnor 
maker Cabe:I orders O\Cr the sum· 
mcrbut thcrompanyt.a) 'Slhll 11 h as 
O'\·crcomc its problems a nd has 11s 

producoon schedules bKk on 

"''"" Cabt l was rc luctan1 to go O\'Cr· 
seas for compont'nlS 'Ahcn a ma)Of 
supphcr let u do'An, and I S a result 
of lost productK>n 11 lost orders But 
II U )~ !hat 11 nov, has ltS produe!K>fl 
sor1cd u1, 'A1th l .<n>umt sa month 
ronuna out. and 1ha1 1hcrc should 
be no fun he r problem~. Cabe:l, son 
Tc" kcsbury 0684·298S-ao 
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ropyofthc ntw ROM and has been 
usin1 11 for the compiler dc, ·c1op­
mcn1 - the Bas.c comp1lcr ""'" 
lhe rdorc run on both the old and 
new ROM , 

One lntc-rnat1011al says I hat some 
50f111; arc housn ha, ·c been supphcd 
wuh 'E PROM \el'$fORS of I pro10-
l)'J)C new ROM. m order lo modify 
c:mlln& Pf<>grams and 10 develop 
ne"" sof1 ... -arc . One said th:u the 

ntw ROM has had all 1hc old bu15 
ironed out a nd ha1 5C'\Cra l new 
feat ures ' not 1ndudcd 1n ou r 
brochure ' 

A spokesman s.atd that 'most' 
e,us.t,ng sort ... ouc 'shoukf run on 
the nc" ROM. but rduscd 10 10 
into detailed comparl$0nSOf 1hc old 
and nt" ROMs. One cOmmen1 
made ,.·as that there 'A'OUld ' prob­
a bly ' be an upgrade pat h (If' from 
old to ntw) but 1ha1 as the new 
ROM was sll ll m the pre· 
productt<>n pha5C', no ma rkctmg 
pollCICSh&d IS)c t bee n ... -orkcdou1 

No rclcuedatc, lll'Crc J1\Cn, but 
foUo,rtmg a rettnl • ·• rehouse fire m 
""hteh some 15,<n> old-ROM 
machines 11,·crc dcslrO)cd, Orte ... , 11 
probably be br1n11n1 produ c11on or 
the nt" ' ROM fOl"'lla rd as ras1 as 
possible m order 10 mee t e11stmg 
orders and gea r up for 1hc Chmt· 
mas rush 

As an m1crcs11n1 .u 1de. 11 seems 
that folkw,1n1 Or.c·s fire on the 
Thu~y night . a Ml&hbounng 
warehou5C' •;cnt up on the Friday 
PolJCC arc said 10 suspect tha1 an 
a rsomst Col lhc 111'ron1 btukhng 1hc 
first tune rou nd 



VIEW FROM AMERICA 

Crackers in 
Christmas 
advertising 
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A little Husky 
The portable l-lusky computer .,..111 
se t a 1111alkr 11blin1 this v .. eek 

Husky Computcn (formerly 
OVW) 1s se110 bnn& out the l-lusky 
Hunter. an aluminum-cbd Llqutd 
Crystal Dispay, CMOS-memory 
portable abou1 half the size or 1hc 
Tandy Model 100/NEC 82()1A 
portabk computers . Tbc machine 
will cost about£1.<XX>. inctOOC 70 K 
or non·volatik memory and run a 
CP/M-like opel'llt1n1 system . 

Memory on the mact11nc is ex· 
pandabkup10208K, in lotsol64K 
a1 a rate ot £500 pe r 64K. The 
keyboard is Spc:ctrum·Sl)'k 
',qu.ishy'. bul mamtains a ti&ht 
enou,lh seal 11o-11h the main body to 
keep the machine lotally water­
p<ool . 

AlthouJh 1t admits the price 

Using OS-9 
A new user JrO\IP has bttn set up 
for people 1ntercs1ed 1n OS-9, the 
disk operatmg system that 11,·111 be 
used in tht' Drap 64 due out nex1 
mon1h 

The group IS affiha tcd to the 
K1rkk« Compute r Oub and is 

intended fOf students and commcr· 
cialuscrs. 

OS-91Sarclativclyncwopc rating 

migh t see m a bil hiJh for a 
consume r machine. I-lusty says ii 
hopes to w:11 the new mad unc$ 
ma inly 10 rompanin and profes.­
s.on al people. It already has 111-

l('f t:St from the Ministry of ()c. 

fence . 
Thcmos t mteres11ngaspectof1hc 

machine. how('\'('r. Knot the size or 
tht' ln('mory - but the fact thal it 
supports a CP,M emul11ton . Tbc 
('mula11on rnca M 1hat yw can 
download a CPIM program 10 the 
Husky l-lunt('r (IKCnse agreements 
l)('rm1mn1) and the n run that CP/M 
progn,m •in the field' . 

The CPIM emu lation will 1rea1 
the memory like a disk driv(', and 
the •scroll -across' futu re of the 
I lunt ('r's 40cha racter by 8 Jinc ghu 
you a simulated 80-column screen. 

.system which IS designed to work 
with the Motorola 6*)9 . 

Apart from working wuh the 
6M9 - a fast and powerful 8-bh 
chip l()ffl('timcs referred to as the 
pros rammcr's ctup - OS-9 has 
manyUn1x·hk('katures . 

For furtht'r 1nformatk,,n contac:1 
Mr MR Ellis ,Secre1ary.OS-9Use r 
Group, b i Floor. 16 New Nort h 
ParlMk. lfaddcnftdd, 1101 SJP. 
Telephone 0484-516179 (daytime) 
or ()484-..8641JO(aftcr 6pm) . 

Rugged Ricoll 
U you though! Sinclair add-on 
keyboa rds wtrt all pretty much of a 
muchnns, you've got a .surprise 
com1n1. 'The metal-cased RtOOII 
RI KB I bounces off the obslacks 
other keyboards find termina l. 

For 07 .95 Rm l (Onnsk irk 
79104) ha~ produce d a keyboard 
radically d1(fercn t 1n approach from 
i11 n vah . It has a space N r and 41 
1ndustrial-quab ty keys. but it 
doesn't follow the cu rrent practice 
ofpu mng PSU . 1n1erfaccsa nd won 
instdc the case. 

A Rko.11 spo kesma n said there 
were a number or reasons for 1his. 
and fot the all-met al construction. 
Plastic keyboards tend to break if 

yw drop 1hem. and as Rml IS 
look in& at the cd1JC1tk,,nal marke t , 
1oug.hncss i:s import a n1. 

Kcc:pin11he PSUou tside the case 
should also mean that tht're will be 
no ea rthin & probkrm. and cleccnc· 
al noise will be kepi down . And 
appare ntly the me ta l case 1s Mkal 
scr«nina if you happen to use your 
micro 11o·ith a CB rig .. 

You can fit the RIKB I to ywr 
Spc:ctNmorZX.8 1 eastly.bu t RK:oll 
abo opera tes a fitting scnice at no 
e:1tra ch ar,c. Because of Rtroll's 
de.sign polq". it probably 11,·on'I be 
that easy 10 run II with Interface I. 
but the company will be looking 
into th is. 
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Casio comes of age 
in Amsterdam show 
li, S....GtM6Nt. ......... 
Al1hough 11 v;a)n't the Kuon for 
tulips at Conu,lc,i: "83 ,n Amste r· 
dam, 11 Wa.J ttrtamly .1 bk)ssommg 
c,·cnt for the launch of new micros 

The show anracccd the btggnt 
names ,n lhe computer bus1ncs. 
from Japan, 1hc US and Europe 
For some rompamcs II was 1he first 
lime- their pnxlue1s had had a 
vttw,ng II a bt& European uh1bt­
tion . 

Al lust SU machines made their 
firic public appearance and among 
them Cas.o put up no fc.,,cr than 
th rceoffc,inpfor people to look at. 
Th is ii the fim 11mc the pod.et 

standard keyboard. the machu\C 
comes ,.·,th a mon,t<W g.ivmg 640 x 
200 dot resolution 

Thc8()86.bascd FP ..6(0)runnmg 
MS·DOS1 s a256 K RAM mach,~. 
Depending on the confi1urauon, 1t 
can ho4d up lo 20Mb and olfcn any 
c11h1 colours at once from a chotcc 
of 16. 

On 111 own SOii, Dutch c1«1t,ca,I 
giant Ph,hps ihc) .. ,cd its ansv.cr for 
the= portable market. The P2000C 
consists of 1hrcc mod(:h- thc m1un 
dirfc~DCC" being the sionigc 
capaa ty. 

All mach1ncsrunthefamiliar Z80 
proccuor us1n1 64K RAM. and 

__ ....... __ , 
computer upcrt has moved 10 
home and business computu s 

have: a k,w profile kc)·boa rd and 91n 
monoc hrome momlor 'The P2()1(). 

•1 th Microsoft 10 llSC MSX 
MSX isa Kl of "anda rds for 8-bll 

home computers and means that 
the SV .328 w,11 be CP'M rompau· 
bk and run a ll M1C1osoft'1 8-bit 
wflware. Scllin1 al around 1299 
when 11 reaches the UK 1h1s 
machine will make an a nraccoe 
buy, cspcaally 11,;11h 1he abundance 
of 10fl•.i re alrt'ad)' available. 

Some of 1he 1mp..-cssh"C futures 
of the SV.328 include SOK RAM 
expa ndable 10 144K, 16coloun, 32 
anphKI sprites. three 10und chan­
nels and eight octaves. In add11ion 
Sptctravtdco had 1lS sJighlly oldtr 
machine the SV .318on ,how. 

The Amstt'rd.iim C\'Cnl IS a iij)ln· 
off from 1hc Comdex shows tha t 
ha,·e attracted large CT<>""cb 1n the 
us - the: MII takes place In Las 
Veps ne.in n.oru h. Lke many 
Eu ropea n 1,ade shows (pa r1 icularly 
1hc:Han~rfa1rinrecn1)cars) 
ii ~·cd to be 10~thin1 of a 
showcnc for the Jap;mcK - but 

th11 t1mc 1hcydK!n't have !he field 10 
lhemScl\ '('t;, 

'The US companies tha1 hl\ 'C: 
$taycd away from Europe m the 
put ,at lcas1 as farasanysubstan11a l 
prcscnce al shows 1s cona!rned. 
were there m force In 1he portable 
dass the re •"ll the Attacht. of 
course, and also Non·L1t\t:ar SP.­
tems m the guise of the Kaypro 
systc:mJ. 'The Kaypro is unassu· 
m1ngl)' taking 0\ er the manllc of the 
OsborM. and II k>ol.:s IS though II 
coukt be ra1s1n1 ,ts ()fofilc 10 ~ay 
the part 10 the full . 

Undoubtedly. 1he stio..- didn't 
draw many end uscrs - 11 was more: 
of a1.11henn1 forrompamc s to get a 
tas1e of •hat's happcn ,ng in the 
1ndU5tl')' and to c:hnch a few deals 
As the manager of a compu1u 
company adm111cd: 'To be quite 
honci1 if you\·c a lready got I 
d1s1nbuhon nc1,1o,o,k 1n E urope for 
your prnduct !hen 1h1s show 
wouldn't hold much for )'OU • 

For 1hc home rompul«:r user•"» 
!he: CastO PV.2t))). altcrm1h\cly 
k.J\O'llo'n asOuick.·Draw. Usmga Z80 
prncasor. o:: of RAM. 16K of 
RO M a nd 16 cotours - •·ith 28 
sprites-you can produce 1n1crcst· 
,ng char-.ctcn using the Sf)Of'l8)· 
lypc kC)'board . 

~l:~d~~~~:,~ : ,~:-1.~~ r.====== == ========== ;i 

In addition ions normal68Asa1 
key layout. the machine has some 
function keys for g1mnpla) 1ngand 
driw1n, . There arc 1•-0 111ack keys 
and ei&}lt cuoor control ke)'S for 
dn1w1ng vcrttcal, honzontal and 
dantcdhnes 

Sound cffcccs can be achtc\cd 
• 1th the: three v0tee chcwd§, four 
musal octaves and one effcccs 
box 8u 11t-1n sort•,l'are mdudcs 
C-83 8 as,c for backcround pteeurc 
crca 1ion and an1ma11on mo, ·e~nt 

On lbc business ~ • ·ere the 
FP-100) Series and FP-l)(XX). an 
8-bi1 .nd l6-bi1 rcsp«t1vtl) ' The 
FP-100Jhu64K RAM forma,nuse 
and 16K RAM dedicated 10 1he 
video. And in add1t)()fl 10 1lS 

processing and sp..-cadshcct PfOI· 
ram. 'Thc P2012 has2 x 640ftoppy 
dm·cs and comes •·11h Basic. 

An Amcncan company called 
Otrona d1spia)cd an IBM-compat1· 
bk portable computer call«I the 
Anacht A httlc on the heavy lidc 
at 2CNbs. the machine runs dual 
Pfoccuon Z80 and 8086. 

With 51nin display . 256K RAM 
and fold-away keyboa rd. the 
Auachl: comes with two SV•in disk 
dm·('t; hokbnc 360K exh Running 
MSDOS 2.0 and CP 'M 2.2 the 
mactune • •II 11\'C )'OU a lot of 
soCl•-are from •h ach to choose.Ind 
for s1anen 1•'0 packap arc 
1hrown1n. 

Japanese compulcn ma nufac· 
lurer Spcara,Mko ~ its latest 
bramch1kt, the: SV .328 pe rsonal 
computer. on view P itched at 1he 
home user, the: mach ine hopes 10 
,oin 1he ranl.sof 14()(hc:r Japanese 
cornpanM!S after 11 d1nchcs a deal 
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Commodore rules 
We may be alKt-r ans 11 •·orld 
donunauon, cnckct and the 
Eunn'1St0n Sona Contest but Bn· 
unn sidl leads the "'orkl in a l lust 
one 1h1n1 - the compute r use. 

Al the end of last )·car 5. 7pcrccn t 
of the UK populalton owned I 
computer. Not c,·cn the US coukl 
match this fisurc - it had 5. 1 per 
ccn1. 

The numbers come from Da ta· 
qucsc, .,..hich a lso d15ro' ·t:rcd 1ha1 
Commodore ha1 by rar the lar~st 
proport,oo of sales 1n the wb­
S 1.<n> brackct . 

It put the tocal value of S)litcms 
sofd at S56J m1\hon. or v.hlC'h 
Commodore had s ... pphcd (or 

raked 1n. dcpcnd1n1 on your point 
ohxw)43pcrctnl Rdleccmath1s 
donunatlOfl, Commodore has rc­
ponc d profi1so fS2.i.J m1JIIOfl 1n its 
most recentl y completed financial 
quanu . an ,ncrcasc of almost $10 
mllhononthc u mepcnodl ast)'car 

Commodore abo leads the r~ld. 
att0Jdin1 to Oataqucst, 1n the 
number oft.)"ICmsiOld-of a total 
e11ima1cd 11 2.S4 million 11 has 
contributed 37.9 pe r CUI The 
ncarat challenger • ·as Texas In· 
Rrumcnli llllilh 2 1 per cen t, and 
S111d11r (by roun ei} of Timc.11) 
came 1h1rd wi1h 19. 7ptrttnt. 

Atari tS foon h and Tandy firth 
Tandy 1s the only manufacuucr 1n 
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Compilerama ., ..... ,...,,.. 
Sof1warc house Sof1ck 1s gc11m1 
firmly behind machine code pro-
1ramm1n1 .. -11h lhrce no,1 p.-oducts 
for1hcSpce1rum . 

It as launched a kn called n.c 
Complete Machine Code Program · 
mcr" hkh con tains a mach ine code 
mon1t0f·ISS<mblcr and an editor· 
aSkmbltr togtlhcr "''llh a book.lei 
l 1111n1cndcd 10 mlroducc people 10 
machine code and to act as a 
reference 1u1dc Th( k11 cons1s1s of 
a patrOfCIS$C'llct and cmts £12.9S 

Suitable for 16K or 48K. 1he IS 
compiler and FP compile r \111111 lum 
Oa~c 1ntomachmc code 50 that you 
an ~I the benefi t of madune code 
speed WJthou l ha\1n& 10 lea rn II. 

The IS oompikr ""·on'1 handle 

dca mah, but 11 .,,.,II p.-oducc 
mach ine code that ,sup 1020J11mes 
as fast as Baste. acoord1n 1 toSoftck 
boss Tim Lansdell, "'h1lc 1hc FP 
rompilc r is1'floa11n1poin1'compil· 
er that will handlcdcomalsand"' ·1II 
p.-odua: code 1ha1 1s d11mcd 10 run 
I0 1111lttfasterthan 8 asK". 

Th(y arc bot h on CISKIIC - IS 
fOf £9 9.Sand FP11.Cl9.9S. Yoo can 
uvc money by buy1n1 the pa,r for 
£24.9S, and both romc "'uh 
maninl s. 

Yoo can get the prodoct s . as of 
thi s week, from Boots. Lasky's or 
d,rttt from the company ,n CQ\·ent 
Garden on 01·240 1422 
• PCN..,.ill be re,·it,l •in1 the I Sa nd 
FP compilcn 1n a for1hronung 

the list a~ rl from Commodo re tha l ,s fee ling lhc pinch an 1hc US pntt 
doesn 't ha,·e a ny scn ous cto\ads on v..-ar, and A tan 1s •1dcl y bche,ed 10 
the honton TI is uuc nous trouble be oo lhc bnnk of financi al 
1n 1h1ss«tion of 1he ma rkcl; Timex colllllJb,C 

Research Machine puts 
software in Chains 
Ounn, R esearch Machines ' nc l · 
"''Ork system for schools.1 s abou110 
bnna ""·uh 11 thc p.-om1sc of £2.0X,.. 
W011h Of 50ftY,'lre 

Thcpacka,n lh l t RML ISIJVIRJ 
a .. --.y with Chain include Wor<kta r, 
Loso, and Plllscal. On lop of this. 
ancKhcr 095 will buy you Mulll · 
plan.C ISCobol.andFortran The 
p.-escncc of Wordstar and Multi· 
plan suggcs 1s 1ha1 RML 11 looluna 
beyond the cducallon a l sphere (or 
its network . and indeed a spokes­
man confirmed that the compa ny 
was look,n& at the potiibthty of 
supply 1n1 business usc:n as ,.,ell 

Chain d up 10 ,·erMOn 2.0 now, 

.. -11h abou t 4.50 1m11Ued around !he 
coun1ry . ~ 1mpr0\ ·emcn 1s 1n 2.0 
include the spoole r S)''Slem, boot 
roouncs . and more f\cx,blc disk 
changing and dtrcdory facih11es 
Venton 2 1 should suppor1 hard 
disks . 

Funhcr mto the future (but 
p.-obably noc more than PX mon1hs 
lllway) R ML plans 10 ,mpl.Nlent 
'it hcon· RAM d1skson the • orhra· 
tions1hat populate a Cham network 
- these arc usually 4802 Link 
sysierm or upa~ 3802.5. 1l11s 
wilt enhance 1hc opcra11n1 spud 

Research Machine s IS in Oxford 
on (086.5) 249866. 
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QUICK, SMART 
AND EFFICIENT 
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So fast, it'll 
take your 

breath away! 
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lntroducingTradecom 
TnMX<'Om lnttmational , Ille oom­
pany thlitnowconlrohdwd n dn y ot 
tlw Nt-t1bn ln. "'ill be an 11nkno•·n 
qu a nll1y to M06t UK ~ - It • ·u 
pttv~y N,• ·brain db:tributor in 
the l..ow Ceu nlrkl. Sn ndin.11ia, 
Spain and South Afrk., bul how 
111'iU It ~or m runnln1 Uw show, 
and •·tut chan,a can N" bnl n 
raruupttl to K'f?Tradttomd iru · 
tor J act u n dtt Sch~ r hM ltw 
aru"'·cn;, 

Fi\'t m11t, caSl of the old Du1ch 
un1~rsi1y 10,,.n or U't(k n. akm1 
lhc b.anl.softhcOkl Rh1nc,1salm) 
vdlagc ,,.-11h a barC't) pronouocc al* 
name - Koudd ,erl u n de R11n 
llus is 1hc ~ or Tradcrom 
lntc m:monal. 1hc firm 11,hich rool 
O\er the NcY>bra,n m1CTocompu1cr 
111,011,cc:k.saao(PCi\, u.rudJ). 'It's 

now a ma tte r of arranging a kw 
forma l dc1a1b,' says Mr van dcr 
Schter, 1"hcn .,..c ca n begin ""11h a 
dcans la1c.' 

ThC'Nc.,..bramt alro,·c r fitsmto 
Tradccom'5 ,c r11cal markccmg 
stalC'I) Where pnc:c 1s conce rned, 
the Nc,,.,bra1n 1sa11ncdat the: lo"At"St 
marl,;c1 'itgmtnl 

What Ynll change. l'IO'I' that the 
Nev.brain ,s ,n Trad«om's hands., 
First of all. the re .... -,11 be an 
about-fa« m the aoccss 10 ,nforma­''°" aboul thoc Nc111bra1n's opcrat· 
mg S)"llt'm, I IUbJ«C on \t,hlCh 
Grundy Bus,n«S Systems •-as de­
cidedly roy. 'That .... 111 be an open 
ma11cr. • Mr Vandcr SchttrSil) 'S, ·10 
alkw.• tilt: tqu,pmtnt 10 bc uSN to ,ts 
full pote n tial · Gctu ng to kJIOll' the 
Nc,r,br.un bcncr has 1wcn 

Tradccom new ideas for better 
programs tnd nclli apphcaoons In 
1h1s rc-spcc1, Nc\lrbra1n user 1roups 
can coun 1 on full support from lhf' 
compa ny. Fu1urc plans for the 
Ncllibram ,nctlKk: c1tenst0n from 
J2K u, 64K RAM m the ~tandard 
model and an cx1cns1011 or func· 
ttons The dcnlopmcnt or a J>OSSI· 
bk ·Ne11,bnm Mar k II ' coul d follow 
a~rallclp.ith 

Fort he c,mc bc1n1. thc Ne11,bf•1n 
Y>III con11nuc to Ix' prodl.lC'C'd 1n 
England, "'here the ncttSial) 

L"°"'-how a nd tcC'hnology arc 
ava ilable Unol "°"' 18,CXX> Ne••· 
hf:r.ms hl'c lx'cn sold, ~ .CO) arc ,n lhc "'"rehouse and parts arc ready 
for lhc asscmbt) of an additional 
2.(0l ObHously the Nc11,bram 1~ 
no mass·markct produC'L 

t-;::===== ============;-i !:a~~:/~:u~hc,:;::! 
•="' Tn1dccom bcp n 10 rears aao 
llillh the dc\'elopmcnt of a data 
entry S)'Stcm rombimn1 the 
Tnumph.lAdlcr dcc tr ic t)·pc.,nter 
11,·11h an opt1e11I reader Philips 
marke1cd the S)'Stem 11,1th 

Traderom handhnJ 1he 1cchnic111I 
aspects The l)'JK''Anlefl e,ohcd 
mto lerm,nals and the 1crmmals. 1n 
I urn. ,ntodtttromc 'A"Ol'l stations 

Tradcoorn ltCY> mto a S)"Slcms· 
suppll<'t a nd txulder of computer 
nc111,ml.s The firm rC<X"ntl) corn.· 
pk ted a ro.ax d.atK'Offlmunica11om: 
ncl'A'Ofl for the Ncdcrl.andsc Aar­
dohc M.a.atschapptJ. aJ()tnt ,cn turc 
of Shell a nd Enon The ncl'AOr). is 
a ·mulll-colour' IOlutlOn, 'Ahteh 
connecu dl\ 'Ct'SC computer sy~1cms 
bmh 1nsick and 01.11sidc the com· 
pan). 

It h.as a l'§O de, eloped an ad· 
, anttd ncJ11,0fL moduk 11,h,ch 
alloY,-, the h nl·upof 16 Nc11,bram): 
a configurauon 1ha1 knds usclf 
c§f)Cci.all)' 10 1hc fl<'ld of cducauon 

·We're a re.al l«hnica l d ub'. Mr 
\.in dcr Schl<'r 5-a) 'S of his 22·m111n 
team ·up1ono'A, 'Ac\cc,cndonc 
11,1thou1asal«rcprcscntamc C1.1s­
tomcnfloC'k tousfOfthe1Cnicc•;c 
J1,·e: 

But after all 1he turmoil. ,an dcr 
Schl<'r's first pnorny IS 10 normalise 
mancrs and restore faith m the 
NeY>bram 

Tandy Model 4 
getsCP/M 

ftffllllti ~ S,.- _,,.. t. ...._ c..c...t CPIM _. IISOOS ,... ... ......,.,....c..,.ter-., ........... ,... ..... t. ....... 
.,.._..-- ... .. tut. llleNtka.NOPf'C .... 10_ .. 
VDU, tw UOK..,,. ... _. f.COS N - f.,...... , - _.. _, CPIM 
..... ...._..._ ,.,., .......... ,.... .. ... a,14sr,c..._40 ..... _ ... lCNla........,_,1 • ....,. ..... Mdi ... f....-..ti 
CNlleCNUdM III .........__ N Ol1-4MUSS , 

TandyModtl4o,,.ncrsC"a n now nm 
the popu lar CP M 2.2 opcrau n, 
system on their micro 

Montezuma Micro. "'h.c h has 
done 1hcadapta11on'Awkon Dtiit· 
al Rcscarch'sCP M, h.nmdudcda 
numlx'r of ut1ht1CS .,,th the DOS 
The fi~t 11 INTE RCHANGE . t 1------------- -------; u11hty 1ha1 alk)Y>--s lhc rcad, n1, 

Type a Telex :~::'(;:i'!:'~:.:!:.)·tMSSa~ ::~·:ra:,':1rc~ :::r~!.~tc rcn, 

Prmdw SttS c•nnow.titndl~n s to V•lll•t the normal lf'~X 11tn·la Also1nclud«tn a u11l11y11m1larto 
•n)"' "M""' In tlw UK for only SO thtPrcstd -tdulink h notlnlffk · Mcmd1skuscdbyTRSDOSLDOS 
ptntt wsln1 lhtlr l~ct sns (l,I" tin . l 'ow can "t tu,.., 1 ldcx rnn · 6 0 The ullhl) IS C'alled Mcmh nl , 
mkr(l('Om~t ffl "'lch • Prcstd ,ttSatlon "'ilh the p,rnon • I IM and you need MK RA\ l 1n )O\lf 
adaptor . othtt tnd of thot liM nor c•n yo.a machmc Ix-fore 11 lli1II be of mlldi 

Thf-M•M'f'""'·k«-is1 n t xttnsl-on10 ttttln1~xmHA,rn yourwlf . use 
t!M- Prti. ttl mailbox .wnia . Tht Furthu informalion nn bt Sdhng at £171 .35 CP M 2.2 on 
smdff r~h n wn nrmatlon tha l obtained trom Prti.tt l p.a,te 6018. 1he Tandy 4 suppons an 80x24 

,·tdoo. plus 1n,·crsc ,·idco a nd d1r«c 
cur:w>r addrcss1n1 The fuocuon 
kC)'S on the Mode l 4 arc al:W> 
uulizcd 

The: formal 1111h ty a lk)ws for • 
number of d1~l formats to be 
rons1f'UC'lcd and pac-l~ hkc 
Wordstar and Cak:s1ar arc now 
ava ilable formancd for the Model 
4. 1.1sm1CPM 22 

At £44 85 )'OU can also buy 
Toolbclt fo, 1he Model J, llih!Ch ,s 
an Cltcnsoc \CfllOn of TooU)Q1 
alrc-ady a,·a,lablc- for the Model I 
and Ill 

Monlczuma MICro's soft11,-arc IS 

marke ted ,n 1h 1s rot.mlr)' by 
Mol1mcn 1 

Co n1ac:t thcmon0,a2 4-2..?QJ91. 

___J 
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ELIMINATE 
FAULTY 

CASSETTES 

DataClonc is lhc first com­
p.in)' in the UK established 
spccificall) for the duplication of 
data cassettes. 

All other duplicating houses 
arc audio oriented - only Data­
C lonc has a dupl icating S)'Stc m 

designed from scratch purely lo 
handle con1putcr infomuli on. 

1l1c result? 

Greatly unpro\cd reliability 
in data transfer rates from 300 to 
beyond 2400 baud - previously 
unattainabl e . 

Allformats catcrcdfo r. Qu an­
tities from 200 lo infinity. 

Contact us now for brochure. 

DataClonc - the first 
specialist service for computer 
cassettes. 

DATACLONE HAS 
EXPANDED, PRODUCING 

A ' EVEN FASTER 
TURNAROU 'D. 'OTE 

NEW ADDRESS. 

{JJ,fA 
·.r! rf 
~ ...... 

DATACLONE 
U !T I 

ROSLIN SQUARE 
ROSLh ROAD 

ACTON , LONDON W3 

TEL:01-9932 1H 
TELEX: 21879 

PCN Charts 
Thh lop 30 ia111e5 ll~t hi com p iled from both indesxndent a nd mullip le sources acnm 
the nal tOR. It ttfkd.s wha t' s happt n lng in high strttlS in tM 1111·0 111·ttks up to Octolx: r 27 
a nd, like CM micro charts , does oot tab accoun t of mall ordtr sa les. 1"M mk:ro chart 'i 
this -.·uk show the num be r or machind sold in I.he samt IM"o-,M·tt k pr rk>d .so lhry 1, 11 the 
story In tht high sl r ttt bdM·tt n Cktobt-r 14 and Ck tobC'r 27. 

GAMES 

Top Thirty 

GAME'ITIU: PUBLISHER MACIUNE PRICE 

... l (2) K""I 0.-, Spednn £5.95 ... 2 (6) MllllcMDI- .... )'It Spectr-, £5.95 • J ( I ) ........ ~ Spectr-, £5.!II .. 4 (4) 7- ......... Spectr-, £5.!II ... I (I) llabbll -- Spectr-, 114.95 

• • (5) .......... - Spednn I.US ... 7 (II) lllrrier An.d< MamcM>uroll Orlr £7.95 • • (3) flllll ....... Spect,... £5.95 ... 1 (311)~ .......,_,,. CMll64 £7.95 ... ll (13) ~ ......... VlclO £5.!I ... ll (21) Dool al ~ Spectr-, £5.95 
tbtl>Np 

T l2 (II ) J ..... Jttl'lol ThomlEMI Alart £19.95 
• lJ (9) ....__ .... NowMtbume Spedrm, £5.95 

Spl*n ... 14(27)~ ...__. CBM64 £7.!11 ... ll (17) Zip 7.op .......... Sp,drWII £5.!0 ... 11 (- )~ CJRmm Spedrm, £5.95 ... 17 (- ) Scnl,IJlt ........u.. Spednn £5.95 ... II (19) F ...... Addk:lh-o Spedrm, £5,95 
~ 

T ll (16) Yomp Vlrpl Spodr,- £5.95 
.l • (23 T.--AM ~ Spodr,- £5.!0 
... 2l (-) JOO.,S,- ..__... Aan II.GO 
... 2Z (2' )_ ...... Softek Spedrm, 16.00 
T ZI (22) X- 1 UK Orlr 11.!0 
... :M (-) x.dmn ~ Sp,m,- 16.95 
T 21 (II) 1111 af'lllllll er,ml Spednn £7.!1 
.l 21 (- ) -Ma Syw,pe Al8rt 07.95 
... %1 (-) Ca*ie ...._ Sp,m,- £5.!0 
T •<»)-ATC ....... Sp,m,- £5.58 
• • (IJ) ...... CDS Spodr,- £5.95 
• •<-)~ s.m, Aan £7.95 

LLAMASOFT !! 
awesome games software 

~ CBM64 
'ff VIC20 

ATARI 
~ t SPECTRUM 

#OW• 1D011. uu m , 
IIAllrm AII.EIU. DftFflOII 

#11 1.IUAlJ,IIT, rADf.EY, HAlt11 

TIL.073H4471 
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PCN Charts 
Neit her maU order nor deposit ~ nly orders are Included in Chest llstln1t1, TM prku 

quoted are ror IM no-fr il ls modffl and Include VAT. lnfonnalion for t he top·R lling 
mkros Is c.ull«I from rttaikrs Hd dealers throughou t tht-wuntr y and , like the gam~. 
b: updated ' '"'ry alter nate wtt k . 

PCN Charo are complied n du siu ,ly ror us by MRIB (Computers). London , (01) 408 
0250. 

HARDWARE 

Top Twenty up to £1,000 
MODEL PRICE DISTRIBUTOR ... l (I) SpKtrum "' (SI) 
• Z (3) CBM64 1229 (CO) 
• J (4) BBCB D99 (AC) 
T 4 (2) Vic20 tUO (CO) 
• I (6) TeU1199/4A m (TI ) 
T I (5) Oriel m (OR) 
... 7 (7) Dnpa3 2 tl70 (DD) 
• I (9) ZX8 1 tA5 (SI) 
• I (12) Alari400 tl50 (AT) 
T 11(8) Alari800 t300 (AT) 
... 11 (11) Colour Genie tl68 (LO ) 
T 12 (10) SbarpMZIOA t349 (SH) 
• U (14) Aqurtm t70 (MA) 
• 14 (15) Lyu41196 t225 (CA) 
• 11 (16) CGLMS USO (SO) 

• 11 (17) Slulrp MZ70I 1248 (SH) 
• 17 (20) Apple ll e "" (AP) 

• 11 (11) Epoaa HX20 t472 (EP) 

• 1• ( 19) ~3 t349 (NA) 
• • (13) T...tyColour 1248 (TA) 

Top Ten over £1,000 
• l (2) Act Siri111 tl,525 (ACT) 

• z (I) IBMPC tl,390 (IB M) 

• 3 (10) Apple Ill tl ,780 (AP) 

• 4 (J ) DEC lblabow tl ,714 (DEC) 

• I (4) Commoclon 8000 -,its tl ,200 (CO) 

• I (7) EpooaQXI O tl ,995 (EP) 

• 7 (5) HP86A tl ,438 (HP) ... I (8) &..-Micro t l ,495 (BM) 
• • (6) OllvettlMlO tl,400 (OL) 
T 10 (9) AJlle tl ,995 (AJ) 

:.~Bnmtl~.C:."ca~~ - ~~~ ! O.C-"sr~ •o";:';'~~ 
-tkwtd t P.Urd - - 18 La a..o-Ek,,:lf'OiaQ U.~1..-..~ • - -=Id & - Ollw.11 • 
- One • - Sftarp • s..t.u N - SoN • - T~ 11-Tn• _.,_., 

........_......"' ........... ....... 
........ ., ... ..... ¥ ... ~., ........ c.. 
...... ---. ........ -._ .. a- ....... .,~,..,"""""'c... .. _..,.......,u.-1 .......... _ .... -""',__ .. ...,. __ 
~~~:a;~--:...e-..::.~ .......... ._..._ ..................... _ 

SOFTEK 1~€1\NATIONAL LTD. 
fl/U"""""°S.- C:.O..~ LondonVOaot 

WcOl2"°7'6:n 

I VlllG lHlA OIUlDENl,fAIIWAn 
MILNGAYU:.,GLASGOWG&t ILC 

Tekp~ : Nl ·l51505I 

WOODI.IIND SOITWll/lE 

""'-ldlll5' VII.T-Pwl &P9dllrv FREE ~allwll ~ ..,.._ONw 24 PIOln~7~ •WMkl 
All -.-dWli:...:tUl'IINt .... ~AUlilfl d wtwtwt,.....,llllltlltitflWUllO'I'""""'° 

Woodland Sottwar•, 103 Oxford Gardens , London W10 SNF Tet.phone : 01--960 48n 

POi f'oOVEM BER J..l'o"OVEM BER 9, lll&l 

mo 
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.Nllloot; .. -~ ..... ~ :11o.1111,...._,_-'Mit 
c..-::=::-=::..".:::=:..":.::: -­MtCROCO MPUTE R 
Model8 . . ................................ £3951 
Model e & Disk Interlace .. ...£489 
Model B & Econet ................. ....................... t44fi 
Model B & Ec:onec & Disk lnl ....... tS US 
Disk Interlace Kit ........... £17 
TOtCh Disk po .. t1M3 
T etetext ReceiYef ...... • ........ . ms 
FITTING SERVICES AV,UUBLE 
NOW AVAILABLE - THE ACORN ELECTON 
ONLY. ..t11f 

WORD PROCESSORS 
V,ew Word Proc HSOr ..... .... £59 
Word Wrse Procnso, ...... .... £45 

DOT MATRIX PRINTER S 
Shinwa CP80 FIT.. . .......................... £219 
Epson FX80 FfT .. . .................................. £425 
Epson RX80PfT .... . .......... £315 
Epson FX100 FIT.. . ... t499 

DAISYWHEELS 

=1:.c,~~2:r~S232 ·in~ 
EX43 & 2K Buffer (JuSI ptugs into Vo'# 88C ) £389 

MONITORS/TV'S =~ 1!;~· TV/Monitor ..................... ~ 
Sanyo 14# .......... . ... ... ........................ . ... ... ... ... . £228 
Luxor 14~.. . .................. ts65 
88COttba,12" . . .... .. .. . . . . .£15 
New Phonix Green Screen 12" .. £89 

B BC CO MPATIB LE OtSK DRIVE S 
Sing,. Orlw• 5 14~ 
lOOK-40 Tradit .............. .... . ... 
200K--40 Track Doubt9 tided ... 
200K-30 Track ................... . 
400K-30 Track Doubt9 s,ded 
au.I Oriw• 514 • 

. ...... £169 
.t:!15 
.£215 
£209 

200K-80Tr.ct .................... .. . . . £339 
400K-40 or 80 Trad< Double Sided £425 
800+<·80 Double sided £550 
Paw« Supply ................................................ t-40 

CASSETI'ES 
BBCCom,» tlbt. 

~=~tt6Aec:o«ter .. :· . ... £29 
£2US 

• SERVICE CONTRACTS TO EDUCATION AUTHOR­
ITiES AT DISCOUNT 

• OFFICW. ORDERS FROM OEAlERS. OOV OEPTS. 
COlLEGES N«J SCHOOlS WELCOME 

HOW TO OAOf.R 
You~~.,., olftf .... ..._. 
..._bt'~~orAcc.w 
,.,C,U~DOD•• '" N .......... N 
OOIIOO" .... .,., ... '°""'~Ofl •MC*_..._ • .,...,._.,..,....., .. -i.....,_,. ...... 7D 140.,,..,. 

~--=::.:..~,:r:~: ... 
TELEPHONE OAOERS 
(Ot >, 57• 5271 
C......CWd,.,.,.,._,orOlrt,wW. ""'°"" O,,,,.C...SNo "- , Addrr.-.-..1 --0..- .. ....,, ...-n,ewd ...... ...,,_i.or._111111 ___ _ _., -

r ................................................................................................................................................................................................................. , 

i DON'T MISS: I 
l Bristols First I 
I Personal Computer ! 
j and ! 
[ Technology Show I 

12 

BRISTOL EXIIIBITION CENTRE 
Uth.,12th & 13th ol November 83 
OPEN FRI&SATllam -9 pm ;SUNllam-6pm 
ENTRANCE -A DULTS £ 1-50; CHILDREN 80p 

See: B.B.C, Spectrum, 
Electron, Memotec, 
Atari, Computer 
Clubs, Trade Stands, 
Books, Soltware­
Games, Educational, 
Business and lots 
more. 
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Ergonomics for 
micro addicts 

I have just come across Mr 
Charles Hardy's lcllcr in PCN 
No 27, which included a cry for 
help for relief from micro­
hea dachcs. Arc these pe rhaps a 
symptom of micro-hangovers 
suffered by mkroholics? 

The answer must lie in mk ro­
Ergonomics. There arc two 
common causes of headaches 
associa1cd wit h usi ng micros fo r 
any length of lime, nci1hcr or 
which has anyth ing 10 do with 
rad iation from the front of any 
standard TV or monitor screen, 
so let's kill that old chcs1nut 
here and now. 

One cause of headaches is 
tension in t he spinal muscles in 
the neck region. up to where 
they arc anachcd to the base of 
the skull . The main reason for 
this is poo r pos1urc due 10 
incorrect 'workplace:' design . 
I f the keyboa rd is too high. you 
will find I hat )'OU arc tending to 
lift yoursho ulden up in order 10 
get your forearms horizontal 
(try it!). This in 1um induces 
te nsion in the neck mu§Cles: 
co nsciously lowe ring the shout. 
ders occastOnally will help 10 
relieve ii . Howeve r . preven tion 
is be tter tha n cure. so let's get 
some ergo nomics in lo you r 
workplace . 

PCN £10 Star Letter 

If )'OU are sitting comfortab ly 
al the right height , thighs more 
or less level and back leaning 
backwards bys • or 50. 1hcn the 
keyboard sho uld be posi t ioned 
so that it can be used with 1he 
fortann.s horizomul (sho ulders 
down) . 

The seco nd main cause of 
headaches is associated wi1 h the 
eyes. Theydonotlikeflickering 
displays. nor displays too close 
toth ee )·es. nor being focused at 
a fixed distance for too long. 
Older eyes find these more of a 
problem 1han younger eyes. 
The poin1s to remember arc: 1ry 
to redu ce the flicker if possib le 
by carefu l tuning ; move the 
TV/monitorfurt heraway( from 
Im to half-way across the room 
- leads permiu ing- is fine if 
)'OU ca n still read the display 

clearly); and every so of1en 1ry 
the old cricketers · eye exe rcise 
trick - hold a finger a foot in 
front of the face and focus 
rapidly between this and some· 
thing 11 the far sick of the room 
several t imes until it is no longer 
as1rain. The general rule is t ha t 
if any muscles (eye or shoulder/ 
neck) are kept still unde r ten· 
sion for too long. they will 
fat igue a nd start to ache. 

I hope these guidelines will 
help oot just Mr Har dy (who 
rm sure isn' t a nu1case). but 
others who may have the same 
prob lems and never realised 
that Ergo nomtCS isn't just a 
make of ke)board! 
Andr~w G . McNichoJI 
Burton-on-Trt nt, Staffs 

Thanks 10 tvtr)'ont ·who ~·rott 
with 'cures· for Mr. flardy' s 
ailmtnl . This ont co,•trtd tht 
main poirus madt . - Ed. 

Deprived Dutch 
look to the UK 

I would like to respond to the 
lener sent in by L Schult inge 
(PCNissueJO). 

The high prices of software 
here in the Nether la nds arc a 
result of the high import prices. 

I would also like to comment 
on the appalling lack of soft · 
ware available here. If I want to 
buy a sof twar e cassette I must 
travel at least SO miles 10 find a 
shop 1hat sells abou t one third 
of the sof tware ava ilble in most 
English computer shops. 

Funni ly eoo ugh, the 
cheape st way or buying sof t · 
ware is by means of mail order 
compan ies in the UK . 

By the way, if anyone knows 
of a comput er club nea r me, 

PCN NOVEM8ERJ.NOVEMBER9 , 198J 

please contact me at Anton 
Mauvestraa t 10.5831 XV. Box­
meer . N Bnbant . 
S Fos1tr, 
The Netherlands. 

Poetic plea 
for accuracy 

De ar Ms Editor . ~·hat ha\·e you 
done? 
You reduced the pr ice of the 
BBCB 
andofftoSTATACOM I run. 
Thi s was the mome nt I had long 
awai1ed 
as penn ies to me mea n so much. 
Wha t a shock I recth·ed on 
arrival at Sutton 
when I discxwered an erro r had 
bee n done . 
So back to my Video Genie I 
wen t 
and fed in my' Wordfo r Word', 
as a few lines to the Editor were 
called for I thought . 
I decided to take the plunge. 
lfth e BBC B wassullou t ofmy 
reach I'd 
enqu ire jus1 how long it must 
be. 
before programs for my Genie 
by PCN boffins 
could be printed forusall tosee. 

Serious ly. being an 'o ldie' 
and possessing a bus pass. I 
would app reciate any help thal 
can be gi\·en. parhcularl y with 
rega rd to programm ing. and I 
am deligh ted that )'OU should 
have sla n ed a beginner's 
course on thissubject . 
E. John Wtlton. 
Sutton, Surrty 

Whoops - an 0111brtak of 
slippmg dig,,,. Sorry to rairt 
your hoptS. but how about 
stnding us a Gtnit program fo r 
Program Cards?- Ed. 

Communications 
standards exist 

I refer 10 your note on the fact 
that thr ee 'big names· m 1he US 
micro business hope 10 estab­
lish a standard set of protocols 
for mic ro users. and cha rge 
$2.500 for the pnv1lege of using 
it (PCN Wut 26). 

Your readers may be m· 
terestcd to know there is 
al ready a "de facto industry 
stan dard'forthct ransferoffiles 
between mlCTOS. It is based on 
work by Ward Chr is11anscn and 
is refer red 10 as the ·c pfM 
protoco ls', ·x Modem pro­
tocols' and e\·en 'Christensen 
prot ocols'. It slart ed with W 
Chnstiansen 's MODEM .CO M 
se ries for CP/M syste ms but has 
become widely used by others 
on TR S80. Apple and Ata ri . 

Details of 1he protocol s can 
be obtained from bulletin 
boards which support 1hem for 
down load-CBBS NE. Liver · 
poo l Mailbox. London TBBS . 
Forum 80 I-lull etc. 

Th e protoco ls includ e hand­
shaki ng. check sums and auto· 
malic repeat and error facili­
ties . and work very well for 
transferri ng files bct~een qnhe 
different types of micro . either 
directly or via modems. 
Ptltr Toot,11, 
u, ·erpool. 

TV aerial sockets 
can't cope 

In reply to Ralph Rapley( lssut 
JJ), there is a poss:1bihty of 
damage to a TV set when used 
with a comp uter that is often 
o"erloolce d . Thai is the fact that 
TV aerial sockets arc not made 
for constant plugging and un­
plugging as they are qu ite 
Rimsy. The solutio n 10 1his is to 
make or buy a short extens ion 
cable. Thi~ has the added 
advantage !hat 11 will no longe r 
be necessary to grope aroun d 
behin d the TV se t when chang­
ing cables. 
RGDam tls, 
London 

Share your thoughts in the 
UK's hvehest mlCl'O weekly 
letters columns. Funny , fei.Sly 
or fancif ul , your letter could 
win you £10 if it' s or star 
status. 
WIIIIT9: Random Access. 
Ptrsonal Computer Nt~"S. 
VNU , EvelynHousc ,62 
Oxford Street , London WIA 
2HG . 
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Lost in a mazeof bits and bytes, trapped in a forest of errors, bugged by Basic? Whatever the pr oblem, 
CA LL on us. Our pane l of expe rts ,sa t your comma nd. 

Wrttttit: Rou tine Inquiri es, 
Ptrsonal Computer Ntk'S. 

VNU , Evely n Housc,62 
Oxford Slr cct, l..ondon W IA 
2110 . 

A symphony of 
sound on the BBC 

QPCN Micropa«lia , sound 
s-rt rour In issue-20 sho"·~ 

the osciUognm ol a darintl . I 
"·oukt Uke lo know ir )"CH.I could 
all ach • microphone to th e BBC 
mknxompule r lo prodU<'t the 
same rtSull on tht SCTttn and 
lhen be able to la ke tM ttS ul t 
and oon,ert It lntoennlope and 
sou nd state~ nu automati ­
cally. 
R K Reading, 
Birchingron, Ktnt 

A Ycs.i 1ispossiblctoattacha 
Nm icrophone to the BBC. 
The easiest way of doing this is 
10 anach a high impcdcncc 
microphonc (SOKohm)dircctly 
into one of the analogue to 
digital convener (AID) chan· 
ncls at the back of the machine. 
This will not gh'c very ,good 
quali tydueto difft'rcnccs in the 
impcdc'ntts betv.ccn the mic­
ropho nc and 1hc AIO. Ignoring 
this fact. the AID can then be 
read with the ADVAL corn· 
mand and some expcrimen ling 
can be done. 

Whal is coming in through 
the microphone is a con­
tinuous ly varying \'Oltage. This 
needs to be sampled at as high a 
rale as possible. Bask-ally , sam· 
pling means taking a se ries of 
measurements at a set number 
of times per SttOnd. This sam­
pling rate needs to be as high as 
possible. in fact a1 least twice 
the highest frequency to be 
sampled. 

For audio frequencies this 
mea ns taking measuremen ts at 
least 40 thousand 11mcs a 
sccorid. The drawback is that 
the AID convener on ly per ­
forms a conversion e\'e ry 
tOmsec. This gi\es a maximum 
sampling frequency o f 100 
times a second and so the 
highest frequency that can be 
monitored accu rately , is about 
50 Hz. To impro\'e on this it is 
nettssary to use an A/ D con\ ·er­
ter that can con .. er t at a higher 
rate, and fo r practkal purposes 
lhis means a con\·ersion e\·ery 
20 m1crosc:c. Th i.scan be done 
by auachmg a separate highe r 
speed ND through the I Mii z 
bus. 

Once there isa signa l coming 

in101hecompu1e r , it needs to be 
stored. Thebes t waytodoth1sis 
to put con.sccu111,,esamplcs in to 
an ar ray. For example using the 
AD VALcommand: 
IODIM V%(1024) 
20FOR T% •0TO 1024 
30V%(T%)•A DVAL ( I) 
40NEXT 
lOMODEO 
60FO RT% • 0TO 1024 
70PLOT5, T% , V% (T%) 
SON EXT 

This will plot out the \'Olume 
or ampli tude le\•els of whatever 
was coming into the mic· 
rophone when lines 20 to 40 
were executing . This is a bit 
rough and ready but should 
"'ork, but onl)' really for fre· 
queoocs below SO ll z. To 
conve rt t his into somet hing 
more useful. such as a set of 
frequencies you would need a 
Fast FounerTr a n.sform (FFT) . 
Th is algori thm is way be)·ond 
the scope of this reply. but 
various exam ples of the FFr 
can be found in the elcc troniQ 
journa ls. 

Imitation of a musical instru· 
mcn t. such as the clarinet 
referred to in the a bo,·e Jeuer, 
can be accomplished in 1wo 
main wa ys. The first is to take a 
set of samp les of a note of the 
instrume nt, at a high enough 
freq uency. and then just push 
these out lhrough a Digita l 10 
Analogue co m·crtc r (DIA). 
this is a device "'hich docs 
exactly the oppos ite of an N D 
and could be fairly easily 
au ached 10 the user po n. 

To alte r the frequencyof1 he 
note, the set of samples would 
need 10 be pla)•ed back at a 
faster or slo"'e r rate than lhe 
recorded sample. ,ust like slow· 
ing down or speeding up a 
record . Th,s has the drawback 
that you first of all need a DIA 
and second ly the faster and 
slowe r versions of the original 
will not be accura1e. 

The secon d method requires 
the computer to simulate the 
instrumen t using a set of sound 
and em·clopc gene rators. This 
is a lot more complicated and 
requires a great deal o f proces­
sing from the comput er . The 
ot her proble m with this meth od 
is that a musical ms1rument 
does not produce one frcquen· 
cy, 11 produces a whole set 
combi ned 10 produce the re­
quired tone. This means that 
the computer needs 10 be 
auach ed to a ,ery cle\·er se t of 
sound chips. 

Bui don' t despair. as there 

area number of add ons that can 
be attac hed to your co mput er to 
do the work for you. Remem· 
ber though that you will pay 
more for higher qual ity soun d . 

Orie acting out 
of character 

Q Cou ld you Pff'ast It.II me 
how to mo,·t a character 

nrlka lly upo r do,.-n t ht.scrtt n 
ofmy48K0 ricin650Zasst mbly 
lang ua~ . Allhough lhiJ Is sim· 
pie enough In Bask I cannot 
5tt m lo achien the same ef'rec:t 
in machine tode. 
M. Y. Sutton, 
s~·a,ura 

II One way o( tackli ng lhe 
rlp roblem i.s 10 use 2 bytes In 
!he O (zero) page of RAM to 
hold the posi tion of the charac­
ter you want to move, This will 
be relati\'e 10 t he screen stan 
and can be found by multip lying 
1he object's row value by its 
column value . Adding these 10 
the HI RES scree n origin 
( 40960) gi, •es its exact location 
in RAM . 

The reason for using 1he zero 
page is lhat there arc a set of 
6502 op codes which are esp­
ecially designed for 'zero page 
(0-FF) ind irect' usage and 
which make this so rt of opera· 
t ion easier. You could use 
add ress #0021 and #002 2 as 
these are normally used for 
DEF USR related seq uences. 
so are unlik ely 10 be affected by 
an all machine code program. 

To mo\ e )Our cha racter. 
you'll ha\'C 10 work ou t the op 
codes to do the following: load 
the accumulator with the 
ASC ll value of 1he character. 
using an ind irect load from the 
address gi,·cn in #21 and # 22 
and replace the character with a 
blank (it' where lhe object is). 
This may be t ricky if you ha\•e 
differe nt PAPER colours on 
the screen. Next. you have to 
update the conten ts of #2 1 and 
# 22 u.sing the following table: 
I he sta r shows where the obJCCl 
is lo be mo..,.·cd from. 

- 41 -40 - 39 

-1 +I 

+39 +40 +41 

l-lere you ha, ·e to add the 
app ropria te value to # 21 and 
#22. accord mg 10 the direction 
in which you want the ob ject 10 
tra,el. Finally . )'OU simply 

dump the contents of the accu­
mulator into lhe new memory 
location pointed to by the two 
bytes # 21 a nd #22. 

Of course. )'Ou'II ha \e to add 
in routines to make su re lhat 
you don·, run o ff the scree n and 
have your characte r running 
wild through RAM . and inevit· 
ably causing a crash. Moreove r , 
1f you· re using the Oric's serial 
attr ibutes to give your cha racte r 
some colour, )"ou'II have to 
mo\'C t hese as well to the left 
and possibly the ngh1ofitsnew 
location. 

Ambivalence about 
Spectrum add-ons 

QI own a Spttt rum 48K and 
M'ish to flt a joystick lnttr · 

ract. ls I.hit new ln1trf.ce 2 from 
Slndalr compali~ with muc h 
nsstllt btiitd soll.w•rit . • nd If 
sow hk:h? 

I also wish lo kno• · If th ittt Is 
an add-on type,. ·rite r keyboard 
avallablt th1t • ·on ' t affect 1hit 
ntt iqo< any perlphcrals such as 
Mk:rodrfrn. It noe, att sepa­
rat e keyboar dsnalla~? 
Richard Styla, 
Dovtr, Ktm. 

II The g<"ncral answer to your 
nq ucstion is. no. Interface 2 
will not work with quite a 
conside rable body of casse tte 
based software. Kempston has 
been ma king conside rable 
strides 1owards gen ing manu ­
facturers to accept its joystick 
as an industr y standard. so 
the re·s a large body of soft ward 
that is Kemps1on compatible . 
and cu rrently will not work with 
Interface 2. A Kempston 
spokeswo man tells us 1hat the re 
are no current plans to change 
this situation . 

ll o""c"er . it's hkcly that In · 
tcrfacc2willbecomeastan dard 
for new manufacturer$. and 
other exist ing manufactur e rs 
are likely to take steps to allow 
their games and joysticks 10 
work with it. You'll therefore 
see things imp rove as lime goes 
by. 

Keyboards are also curre ntly 
in a '1ate o( Oux. The Fuller 
keyboards will apparently take 
Interface I inside, so you 
sho uldn' t h3\'C proble ms there, 
apan from delivery dates. and 
the Mukbu s keyboa rd is be ing 
redesigned lo accommodate In· 
terface I . There's currently 
heavy demand fo r keyboards. 
though, SO)'OU mayha,etowail 
awhi le. 

PC'I NOVEMBERJ..NOVE.\.il:IER9.198J 
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A7th Century Salamander! 
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A..-:rnt c,rglt'IO{ow,,o,n,~ond 

.......,,,....,_ STARRING 

Hank Hunk as the Grid Pilot Truly Scrumptious as the Blonde 

and lvor Notion as the Mad Professor 

wllh supporting cost - Mungo Martin - Nibs Norman - Nimrod Cain - Damien Danvers 

fealr.rlng X, Y Zappers, Mutating Pod, ond o cost of 1hovsonds (mostly drolds) 

ond inb'oducing Gloria Goolbuns os the lody Astorte 

-· £7. 95. Please odd 50p p&p IO Oii orders- _,,,,,a;y Send "5 SAE for f\JII cofologue 

Salamander Softwar e, 17 Nor1ofk Road , Brighton 8N1 3AA 

COMING SOON from,,,. sam• aw••om• t.am : 

~R-Z E>NE 
....,...,,....,.,,_OnlponJZ.Orfc..fattdNC"°*II~ 

POi M>VE\18 [R .J.~VEM BERt. ltllD 
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Sca led a new PEEK in microco mputin g? If pr inted yo ur ti p will ea rn you a fiver. 

lr )"ou ' ,t got somt1hlng 1oero• · 
a bou t ... a bit of magk that'll 
makt th t "'°'kl a belltr p latt 
(or mkro u.wrs. t ht n SC'nd II to 
PCN Mk'ro ,.·a ,·t:t---OUr rqu la r 
reade rs' hints and tips pagt . 
Wt ' II pa ) )OU £5 1r • •t print II . 
Wt' II pay) ou en m mCN"C'ir your 
lillk ~m gets our ,-01e as 
mk ro- ·a ,tot'lhtmonth . Think 
on ••• and "'rit t lo Mkro­
wa,·es. PCN , 62 Oxrord Strttl, 
l..ondon WIA 2HC. 

Change the Colour 
Genie cursor 
There arc severa l ways o f 
changing the cursor on the 
Colou r Gen ie. Some of these 
arc done by POKEing the 
follov.1ng locations . 
POKE 16410.71 w1llchanget hc 

cursor lo a line cursor, the 
same as on the BBC micro 
computer . 

POKE 16410.1 w,11 stop the 
cursor blinking . 

PO KE 16410.72 will make 1he 
cursor disappear. 

Dand Kttfy. 
f lunguford. 
BerJah,r~. 

Impractical tip 
but useful technique· 
While cxpenmenting w11h the 
fikspec after the enter corn· 
mand on my Atar i S(W), I 
disco, ·ered tha 1 a filespecof K" 
ENTE R•K:'" allo\l.ed me 10 
en1er dala d1r«1 ly inlo mem· 
ory. without hav1ng1t dtspla)ed 
on 1he VDU (the filespec K 
b)·passes the editor). 

So far I can think of no 
pract ical use fo r this. but lhe 
techn ique can be applied 101he 
IN PUT command with great 
benefit. 
10 DIM AS(IO) 
2()0PEN #1.4.0." K :• 
30 INPUT #I.AS 
When the abo,·e progra m 1!1 

run. on reaching lme 30. )OU 

can INPUT directly from 1he 
keyboard into AS. v,i1h no1h1ng 
appeari ng on the M:recn. Th is 
could be ,ery usefu l for en1er­
ing Pres lel log on codes, or any 
security lock )'·ou ma) ha,e in 
)·our program. 
Mr 8, 
Gorston. 
Wu1f()rd, ll ut$. 

If Mr 8 c:011fd srml us his {111/ 
numr. hr ~·,// IN able to rttrii ·(' 
hisc:heq11r. 

" 

Commodore merger 
bid is finalised 
The simple merge r ro uune 
descnbed in (PCN. w11, JZ) is 
not comple 1ely co rrect . 

lf)OU dcc i-cment 1hepomter 
at decimal 45. )OU ha,e 10 bear 
in mind thal 1h1s poi n1erreally is 
a hexadcctmal address (6502 
style) low byle fil"St (45) plus a 
h,gh byle (46). 

All goes well if decimal 45 
con tains a number greater lhan 
one. l lowe,·e r.if11oon1ams l or 
0. you ha, c to deci-ement the 
complete hexadecimal address 
10 which the pointer is po1nt1ng. 
In ot her wo rili )OU also ha,c to 
decrement the high byte of the 
address . 

So. if PEEK(45)g 1,esa I you 
ha,c to do this : 
PO KE 43.255:POKE44. 

PEE K(46)-1 
S1m1lar ly. 1f PEE K(45) ghes 

aO: 
PO KE43.254 :PO KE44.PEE K 

(46) - 1 
For the CUM 64. loca t ions43 

and44normallyconta1n I and 8. 
FrrWt>ber, 
V(',ifo, 
Nnht>rlamLr. 

Oric·l pointer 
one-liner 
For Orie· I ~ nus v, ho wish 10 
move a pointe r arnu nd for 
screen posi11omng. using lhe 
cursor keys. here is a one line 
rout ine 1odo 11. 
K • ASC (KEYH.0 ' ):PO KE 

12()E . 
t: P• P+( K• 8)-(K•9)+ 
(K • ll) • 40-( K• IO)•-IO 

Note that PO KE #20E. I 
reduces the auto- i-epeat delay 
down to a minimum. 
8 Mastl'f"SOn. 
Poole, 
Dorsrr. 

NOTeworthy function 
for Dragon 32 
The logical functio n NOT isn· 1 
men1t0ned in t he Dragon 32's 
manual. but it can be used. 

T ry the follov, ing progra m: 
!O INPUT A 
2() IF A TH EN PR INT 

"A • TRUE " 
30 IF NOT A TII E N PRI NT 

"A•FALSE" 
40GOTO IO 
You will no1ice 1hat for e,cl)' 
intege r ,·a lue of A besides O and 
-1. A i.s both trne and false 
simultaneously. But 1f A • O 
!hen A •' falsc' and 1f A • -1 
then A • 't rue '. Now )'OU can 

,·crify that the s1a1ement 
B• NOTA i.s 1he .same as 
B•- (A+I) . SoB•NOTNOT 
A is the $3me as B• A. as 11 
should be. 

This means 1ha1 ) 'OU can use 
the function NOT in a ,·ery 
co,•enient way to set flags in 
your program. 
Ruud Hoduma, 
Utr«ht, 
Nnhrrfa,uh. 

Atari characters 
walking tall 
The fo llowing shor1 program 
enables the Atan to print out 
charac 1ers at normal width and 
double height. There 1s one 
drawback tho ugh. and that is 
!he characters are not as dear as 
they arc in modes O, J and 2. 
IOD L• PEEK(560) + PEE K 

(56 1) •256+4 
2()F0R l • 1 TO 14:POKE DL 

+ 1.5:N EXT I 
JOSETCOLO R l.8. 12: SET 

COLO R2.8. 12: SET COL · 
O R 4.8 .5: PR INT 
Cl 1R$(125) 

S1e1·rr1H11rs1. 
Bolton, 
I.Ancs. 

Are you writing 
copy on your Orie? 
On !he Oric· 1. the OOp) right 
symbol docs not appear on the 
ke)board It is. lhe refo re. 
theo recically 1m~s1ble 10 in· 
elude it in a REM sta1emen1. 

This may be o,·erco me by 
typing out 1he desi red line . and 
lea,•mg appropi-1ate spaces 
\I.here 1hc cop)right S)'mbol is 
to appea l". By a process of 
ehm ina l ion. plot at ,ar,ou s 
po1n1sonthcscreen .C H RS(96) 
un1il 1hc symbol is in the correct 
space . 

The n ·copy· o,·er it so that 
when listed. the copy right S)m· 
bo l appean in lhe line. 
A 1/wton , 
Bromlry , 
Kem. 

Commodore Basic 
in the NEWed 
'The following machine code 
subrouline for t he CBM6,I will 
i-e1rie,e a Basic program once 11 
has been NE Wcd. 

To usc it . l )l)C m the Basic 
program and RU N ii. clea r the 
memory by typing NE W. Now 
whe ne,·e r you \I.ant to O LD a 
program )'O U JUSI enter SYS 
53200. 

Th iss ubro ut1ncv,ill not v,ork 

if. after NE Wmg t he prog ram. 
you enter a lmc of Basic or 
define a variable . 
IO D ATA 169.1.141.2 .8.32. 

51.165.165.34.24.!05 
2() DATA 2.IJJ.45. 165.35. 

105.o.m.46.76.94.166 
30 FOR 1•532 00 TO 53223: 

RE AD A : PO KE 
l ,A :NEX T I 

Martin Ugh1/0Ql, 
Wor.rley, 
Munche.rtrr. 

Playing your 
Orie drum kit 
I have been cxplo n ng thcOric 's 
sound and ha,c at last come up 
wil h two basic drn m sound'!>. 

The firsl is: PLAY 
80.23.65.100 \l.h,ch produces a 
sort of sna re drum sound. 

The second 1s: PLA Y 
20.40.65.100 which produces a 
bass drum sound. Using both of 
t hese you can try: 
10 PLA YZ().40.65.100 
2() WA IT40 
30 PLAY 80.2.3.65.100 
40 WA IT2() 
50 PLAY 2().40.65.100 
60 WA JT20 
70 PLAY 2().40.65.100 
80 WA !T40 
90 PLAY 80.2.3.65.100 
IOOWAIT 40 
IIOGOTO 10 
MrG ll ill, 
£.Arter. Dn·o11 

Cassette 
Revelations 
O n 1hc Orie- I. 1f )OU record 
manyprogramson1oa tape but 
lose oi-forget t heir na mes. 1hen 
findmg them again can be 
i-athcrslow . 

Po ke m the follo\l.mg 
mac hine code progra m (re­
member the numbcl"S are l lEX 
so precede them w11h a hash) 
or. if you ha .... c one. use an 
assembler . 
Address Mcode Mne mon ics 
400 A949 L0A# 49 
402 AIXXl LDY IOO 
404 2()E DCB J SR COED 
407 60 RTS 
A Bas ic loader follO\\,,'S: 

IOD ATA 
A9. 49.A0.00.2(). ED .CB.60 

2()FQR T • #400TO 1407 
30READ AS 
40POKET .V A L("£"+t\S) 
SONEXTT 

Now usc CLOA D- 10 load a 
program. 
KL Gdlotts. 
IVO<Xllr}, 
R('odmg . 



DSSoiscount Software Supplies 
8 PORTLAND ROAD, LONDON W11 4LA 01-221 1473 

AMAZING SOFTWARE BARGAINS BY MAIL, lOO's OF ITTLES AVAILABLE! 
TELEPHONE ORDERS WELCOME. WRITE OR RING NOW FOR FULL DETAILS 

SPECTRUM .... 

CWh 
Spectra Smash 
JetPx 
PSST 
Cooloe 
Tr,nzAM 
AbCAliC 
Lunar.Jet Man 
Asuon 
Fru'1 Machine 

DR.AQON 32 

~~mmon 
Frogoer 
Texst,r 
D'1w Bug 
AightSimulitor 
Gr1ndPrlll 
N•ghtAight 
Moostm 
Strategic Command 

....... 

Microde.al 
M<n>d ... 
M1crode;I 
PSS 
PSS 
PSS 

.. , 
kle.VAT 
550 
595 
595 
595 
595 
695 
550 
550 
550 
550 
550 
550 
550 
650 
695 
595 
595 
595 
650 
650 
650 
650 
6 50 
750 
750 
750 

750 
599 
799 
699 
550 
550 
550 
550 
550 
550 
995 
'95 

800 
800 
800 

1295 
1295 
795 
795 
795 
799 
999 

... ..... 
IIC.VAT 

• . 50 
5.20 
5.20 
5.20 
5.20 
5.19 
4.49 
ug 
4.49 
ug 
4.49 
4.49 
4.49 
5.15 
5.95 
us 
4.95 
4.95 
5.25 
5.25 
5.25 
5.25 
5.25 
1.50 
1.50 
1.50 

1.50 
4.19 
1.19 
5.19 , .so 
, .so 
, .so 
, .so 
, .so 
, .so 
1.70 
4.49 

1.99 
1.19 
1.99 

11.50 
11.50 .... .... .... 
1.95 
1.75 

COMMODORE &4 
Nam, S11pplllf 

ANrog 
ANr,o 
ANr,o = R,bb,t 
R,bb,t 
lbbbot 

""""' Interceptor 
Interceptor 
Interceptor 
lntetuplor 
lnte,ctptor 

lma,o1ne 
lm,o,ne 
lm,o,ne = Bug&,te 
Bug8yte 
lnterceplor 
lntefc:eptof 
Interceptor 
R,bb,t 
lbbbrt 
R,bb,t 
R,bb,t 

°"'"' Ourrd 
Sohek 
Soltek 
UK 
UK 

°"""""' Oudsltva 

°"""""' =­Solam>-s.wn.noe, 

INCREDIBLE SPECIAL OFFER! ARP 

THE HOBBIT + BOOK FOR THE SPECTRUM £14. 95 

RRP 
htcVAT 
7 95 
7 95 
5 95 
5 95 
5 99 
5 99 
5 99 
5 99 
599 
1 00 
6 95 
6 95 
6 95 
6 95 

750 
750 

550 
550 
550 
550 
1 00 
1 00 
100 
6 00 
6 00 
6 00 
5 99 
5 99 
5 99 
5 99 

"95 
"95 
"95 
9 95 
9 95 
9 95 

6 95 
695 
695 
695 
850 
750 

"95 
7 95 
6 95 
6 95 
7 95 
7 95 

OUR PRICE 

£10.95 

O•rPrict 
Inc VAT 

1.19 
1.19 .... .... 
, .99 .... 
, .99 
4.99 
4.99 
$.99 
5.95 
us 
5.95 
5.95 

1.50 
1.50 

4.75 
4.75 
4.75 
4.75 
5.99 
5.19 
5.19 
5.25 
S.25 
5.25 , ... , ... .... .... 

10.H 
10.H 
10.H 
us 
1.95 
us 
5.95 
5.95 
5.95 
5.95 
7.50 
I .SO 

13.25 
1.95 
5.95 
5.15 
us 
1.95 

,---------------------------------------------- -, 
I TO DISCOUNT SOFTWARE SUPf>t..lES PLEASE ACCEPT MY ORDER FOR THE FOllOWING DISCOUNT SOFTWARE SUPPLIES I 
I ~OGRAMSSP!'CtALOfFERS 8 ..... r>d .... . LondonWtt : 

I 2 SEND I 
,: fume ...... : 

I 5 Address • • I i =:=ues~bleto0tscoun1:~re$vpplie$ enclostd I 
I PlweoetNtmyAccesstardNo No1enoV1Sa I 
I Signed OS111"'....,.._"'°"""'u, I ._ _ _ ___ ______________ _____ _ _______ ______ .J 

SEND SAE FOR UP TO LM TE LIST OF OUR AMAZING BARGAINS 
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Kaypro computing 
here was a man called Adam 
me who made an enviable 
ne by producing an unassuming 

micro that could be carried around . 
In 1hc fullness or time others saw the 

possibility of followi ng in his footsteps 
(whtch left a deep imprint , owing to the 
weight of his machine ), and a number of 
'ponab lc'' micros appeared. One such was 
the Kaypro II, built by Non·Lincar 
Systems (NL.S), whose previous claim to 
fame has been a digital ,·oltmctc r. 

Squire Osborne observed the Kaypro 
and declared it to be a flash in the pan. 

And just as the Osborne Compute r 
CorporattOn sou ght refuge from its cla­
mouring cred itors in the US bankruptcy 
laW$, the Kaypro 10 ar rived in Britain 
look in g hale and hearty and unassuming 
except for its IOMb Winchester disk. 
Nobody who carries this system about 
should eve r have ~nd kicke d in thei r face 
again. 

In some respects NLS has borrowed 
from Osborne (t ranspo rtabi lity, conserva­
t ive technology . bundled bus iness sofl­
wa.re) and in others it has gone one bc11er . 
The hard disk is the most obv iou s examp le 
and for the mome nt is what marks the 
Kaypro 10 out from all its competi tors . 

Presentation 
The 10 arrives in a Russian doU arrange­
ment of cardboard boxes; thC large outer 
box ope ns to re\•eal a smalle r of uncompli· 
ca ted cons1ruc1ion. The smalle r box con· 
tains the machine itself, sheathed in a 
plast ic bag, and the documen1a1ion which 
is unaccoun1ably shea thed in 1wo plastic 
bags. 

Also in the inner box is the mains lead. 
Ours spo rted an exotk plu g looking as 
though if s int ended for the Albanian 
nation al grid. NLS or its UK distributor 
CK Computers will probably a ttach a 
British three-pi n plug 10 later shipment s. 

Documentation 
NLS gives away var ious irems o f business 
software with the 10 in addition lO three 
Basics and CPIM 2.2. This makes for a 
substantial amount of documentat ion; if 
you're planning co carry the machine 
anywhe re you might like to work out on the 
manu als first . 

The main users gu ide is a ple asantly 
produoed ring -binder that sho uldn 't give 
offence to the init ia ted or discourage the 
novice. To judge by its illustr ations. NLS 
expecu most users of the Ka ypro 10 10 be 
youngwome n wilhfrigh1cningfingernails. 

The system we reviewed came without 
the Perfect range of software that is 
promised to real users. Inst ead it had 
Word star . Suprtcrm and Micropl an in 
addition to MBasic. CBasic, SBasic, 
CP/M. and Word Plus. This may become 
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the standa rd offeri ng - NLS has yet to 
dead<. 

The manuals for 1hesc arc the software 
manufacturers' own documentation. 
which mean s that in some cases 1hcy 
assume knowledge of Englis h. 

NLS has produced a small adchhona l 
booklet called Introduction to Software 
which ma y confuse people wi1h its refer­
ences 10 two diskette drhc s as the IO has 
only one, with the hard dis k safely out of 
harm' s way. 

Construction 
As bcfi 1s 1hc product of a digital voltmeter 
man ufactur er the Kaypro IO has a stee ly, 
angular solidit y when closed. The Kaypro 
logo and some racy stripes rclic\e the 
grey ness of the box. but the main conces· 
sion to style docsn 't appear until you undip 
the keyboard from YI he re 11 sits nu sh with 
the SC'TCen. In use the 10 IS a \Cry good 
looking machine; its casing fo rms a hood 
above the screen, giving ii a strangely 
malcvolen1 air. 

The keyboar d is a scpa ralc unit and 11 
forms the base when the system is in 
transpo rtation mode. The backpl ane has 
the carrying handle. ports and sw11chcs. 
and also four protrubra nccs 1hat might. 
given the duplicati on in the packagi ng. 
serve as back -up feet but arc more likely lo 
be a provision for rack-mounting. 

The box measures !Sin by 15in by Sin. 
and the whole package Y1cighsJllbs. 11 has 
yet more feet which serve the ma in unit in 
U5C and a hinged metal stand thal tilts ii 10 
an angle for the user. This reviewer, no 
giant by any means. found the ang le too 
shallow. 

Keyboard 
Linked to 1he machine by a cord when in 
use. and by two clips in 1ransit . the 
keyboard unit migh1 be 1he crowni ng glory 
ofthi ssys lem ifit wasn"l fo r the fact that il is 
its base. 

Thcre·sno1 hingspecial abou t the layout 
of the keys 1hcmsclvcs. and they may offe r 
too little re sistance 10 appeal to all tasccs. 
but lhc bank ed cffcd of the higher rows 
mak e !his an exce ptional keyboa rd 10 use. 

The separate numeric keypad is not 
sculp ted co lhe same extent but its 14 keys 

have the dist inc1ion of being programm· 
able. The four cursor control ke)"S thal 
surmount 1he ma in body of keys (another 
62 in all) arc also programmable. 

The reset bu11on.1hough1fully pro\ •ided 
in red plas t ic, is well away from Y1ayward 
fingers a1 the back on 1he machine. 

Screen 
Anybody who has ever pee red doggedly at 
the original Osborne scree n for any leng th 
of time will app reciate lhe Kaypro 1o·s 9in 
displa y. There is still a stro ng temptation 10 
lean into it and a1 limes you feel as though 
you' r e looking thr CMJgh the wrong end of a 
1clcscopc but that has more 10 do with the 
size of the fascia than the size oft he screen. 

It is gree n on black. 24 lincs (p lus a s1a1us 
line) of 80 characters. and has invcrw 
video, blinking, underlining . and redu ced 
intensity - unspectacu lar but functional. 

The screen's most endearing feature is 
its pronounced pcrsis1cnce . The g.hos1s of 
characters linger on t he screen as though 
the y can' t believe that the last r cfrcshc,'Clc 
has gone. Lar ge grap hics ro nsiruetio ns 
di sappea r with particular reluctance. 

As a business grap hics S)'Slcm the lft's 
screen is 100 by 160 pixels. But the manual 
won't fill you w11h co nfidence: 'The 
Kayp ro IOhas graph kscapabili ty . Howc v· 
er it nceck a program 10 lell ii what 10 do 
•.. If you arc not able to write the 
program s and wan l 10 use the Kayp ro IO 
grap hics capability for business or other 
purposes , lhcn (Nol e the if ... then) ii is 
best to find someone to write a program to 
do wha t you want .· 

Storage 
With a ZSOA doing 1hc pushing the 10 has 
64K of RAM and jus t 4K of ROM . 

Thcnthcre" sthcs mall maucro f a IOMb 
Winches ter disk . Is this O\·erkill? A 
sledge hammer to crack a nut? Perhaps 
there will pro\ ·e 10 be an eq ui\·alenl 10 
Parkinson·s Law 1hat will say that da 1a 
expands 10 fill the space available to it. 
'Equ ivalcn1 to 50 floppies!' Kaypro cx­
claimsin its brochur e. and 1hat sounds like 
an awful lot of backing up. Dul lhc system 
keeps a sense or proportion by trea t ing 1he 
hard disk as two dri\·cs. eac h divided into 
16 user areas. 

lbc 10 has a 5.25in noppy disk drive for 
back·up purpose s. It takes single or 
double-sided. double-densi ty di sks. and 
Kaypro II users will be ab le to carry over 
data or pr ograms to the larger S)'$lCm. 
lbcrc is a maximum of J90K on the noppy 
front. 

The system generally is \ 'try rcsponsi\C: 
saving and loading files arc imp rcssi\·ely 
fast ope rations. It may be tha t the most 
enduri ng reservation abou t 1hc \'aluc of 
hard di sks on portable machin es will 
<X>ll«rn 1heir resilience . But if you acce pt 
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tha 1 a J I lb machine is no1 like ly1obe going 
walkaboul very often it could be a minor 
rcsc rva 1io n. 

Expansion 
S1rictly spea king lhe Kaypro 10 has 
connections ra1her 1han expa nsion po1cn· 
tia l. The three ports at the back gfr c it a 
Ce ntronics in1crface. a se ria l prin ter 
int erface, and one to a ttach a mod e m. 

Th e modem port is in1endc d 10 be used 
among 01hcr things with the Supcrt erm 
softwa re suppl ied by NL.S. Th is was 
designed for 1he Ka ypro line of machine s 
a nd in one of its manifes ta1ions it can turn 
the 10 in to a ter mina l tied into the Dow 

j Jon es system (or so we arc assured) . 

Software 
It isn 't necessary to say ,·cry much abo ut 
MB asic . C Bas ic. SBasic. Old Uncle Tom 
Basic and all e 11cept that this surely is going 
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over the top . On e programming la nguage 
ava ilable in 1hree versions (fo ur if you 
count O Basic. and why not? Th c mo re the 
me rrie r)? h seems contrad icto ry to say the 
least . 

Nl.S . atgrc a1cos 1 to i1s profit ma rgins no 
doubt . is supplying a range or business 
ap plica tions to make life easy for the 
untutored business use r . and it throws 1n 
sc ,·eral Basics which will ne , e r sec the ligh1 
or day if the Perfca ra nge does the job. 

Our sys1em . as not ed . was supplied with 
Wordsta r and Micropla n: 1his spreadshee t 
was so friend ly that i1 was loath 10 let the 
reviewer go. 

lncrc 's also a se t or games in 1he 
packa ge; these lack po lish and de mons­
tra te a ju venile sense of humo ur 1hat 
Ame rican progr a mmers "-Ould be we ll­
advised 1o disguise. But the Kayp ro 10 isa 
businc.s\ system : pe rhaps the games we re 
int ended 10 be 1rivial. 

Nl..S has pro vided a hiera rchy or menus 
and it isn "t difficult to find your way around 
the system. h is noticeable , though . that ii 
is much e asier to mo, •c do'A 'll from 1he 
maste r men u tha n to re turn to it as some or 
the ret urn pa ths are oddl y IOrtuou s. 

Verdict 
Who was it who sa id that or all human 
failings prophesy ts the most gra tuitous'? If 
t he Ka ypro 10 succeeds. Adam Osbo rne 
may ha ve to ca t his word s - but if his 
compan y co llapses comple tely he may be 
glad or something 10 ca t . 

On 1hc race or it the IOce rta inly should 
succee d - at the price quOlcd NLS loo ks 
almos t extra vagantly gene rous. Most or 
the ha rdwa re ele ments arc we ll tried and 
tested , and the same goes for lhe systems 
and applica1ionssof tware . CP/M and a Z80 
may give it a da ted air bul mos ! use rs arc 
fairly pragm a 1ic as 32·b it chips a nd Unix 22 ... 
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Asyourexpe 
socanyour . 

\ \ 'h;1tt.·ver you \\ am yourho111t'{'Ollll>tltt• r 
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Colour C'.'.IJ>ah1ht1t·,;; 16 colour. and 16 

mtcn,111e, 256 ,h3dt•i. 
;I. lt·mory· 16h IL\ \ 1 ex1h·mdabk- to 6 ·•h 

\\It h memorye>.1>a1No11 modu le 2 +h HO\ ! 
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1~~::;~;i~fn1

~:
1
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:mdl O 

Cl'L 6502l' 1mcro1m,ce-.!><>r 0 .561111cro­
,;econd cvcle 1.8 ~ lhz 

E\1ei1dt~J,'Taphic<ifi111C't1011,; I l1h•h re'° -. 
lutton graphics".[\. lult1-coloun_>d charaC'te r "4::'l 
Soft\\ al"(' "<"n.'Cll 'i\\ ltC'hmg ~ luluple 
rt:'Cl£'f1ncdC'haract£'r M'ts Pfayer nuss1le(.spr1t£') 
h,'Taphics. fine scn.."Cn scrolling Char1brcable 
ro~our registen.Smooth c haracte r mo,'t' nlC11L 

Snn~~~~~:~~mf~~~~~~C'i~!:~:· 111 ATAHI 

I\ \:0,JC progr;11111111r1~ 1:111J.,•Ua~t.· plu, H other 
l.'.111t,.l'\1a1-,rt.·, 1111.Pkt•) \\111 prm1dl'acld1uorn1I 
111for111at1011 and menu -.cn..'t..'n~ S, Illa\: 
cht."t'kmgollt' llll) '· • 

lnpu t/ 0111put Ext(•rnal processo r hu ,; 
forl'X1>31l~1on \\llh mt'mory and IX'ripherah 
2 cont roller ports .& rial I O connector 
~lo1111oroutput 

Sofinan• : Q, ·er 1000 items of SOfi\\are 
a, a1labll' including ~ If teaching 1>mj.,•r.:uns 
\\ 1th umque ,01ce over Educaoon . I lorne 
managtomenL P'h~,rramrning aids . Atari user 
,\ntten progra ms {APX). And AtariS fomou~ 
ente rtainme nt soft\\art 
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Atari 600XL. 
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,I T. ' mn t atn.x nter. 

Tht·~· IM.'nplwral .. ,, 111 IK· :1, :111.il,lt• -..111•11 
I \ I \HI IOIO l'n)J,.,'T:1111 Ht•(·ordn·fork)\, 

nN ,tctQJ,;:t" ar~ n:lnt•\al np.tlMhl~ l>Jta 

~:~,~~;;~,:1~1~~~~,t~~~;~·,t~-af~~~ll) 
rn11f1giir.mon • ira, k. 'J rham1eh (d1h'llal 
and audio). Au10 n."1.·on.l pla)back p .. 1U'>t' 
('Olllnll 

'J \T\H.J§ •h \lnnon \lod11lc-1,,'lw,1lk" 

600\1 amUSl\"'6lhH\\I 
S \T\RITouch TJhletena~)OUIO 

pamt J>tClures and dra" d1agram3,, "11h the 
IOlJ('hofastJIU~ 

t- \T\ltl Trak Hall l'ommllert•11ahlr1 

6. Colour Printer. 



<11119 sound good but Y.hat is needed 1s some· 
t hing that .... ar ks- and Y.ork.s now. 

Any reserva1ionsabo u1 the reliab ility of 
a portable S)'Stem that includes a Winches­
ter disk, which y.e\e been warned for 
years arc notoriously scnsi ti\C, should be 
considered m con1ut. Firs1. you probably 
won't be: carrying the machine around, cry 
much. Second. LNS' power-down proce­
du re includes a rou1me t hat tucks the disk 
up in bed as far as possible. Third . anyd 1sk 
drive: can fail and al any mo mcn1. wilh or 
without being dropped from a great height . 

Back-up will be: a chore. granted . But to 
compen sate for that the re is the e)·e· 
opening and almost incredible luxury of 
having all the software:. data files and 
program s alike , in one place . A 280 
driving a IOmegabyteharddisk maybe like 
kick-start ing a jumbo but i1 docs lea ,·e )"OU 

in cont rol of a mobile jumbo. 
Computer people arc ,·cry fond of 

talking about whal they call a learning 
curve. The Kaypro IOwillintroduce)·ou to 
a nriat ion. the indolence cur\'e. This 1s 
how it works: )'Ou start you r mtCrocomput· 
ing career with something that loads 

software from a cassette - this is slow, 
tedious. and unreliable . Later. for an 
outlay of sc,·cral hund red pounds. you 
graduate 10 a system with nopp y disks -
these arc faster , more reliable . and for a 
t ime the last word in data storage. 
fa ·entually you may encoun ter a hard disk 
system and you'll feel almost self· 

indulgent using it. It will rob you of all 
desire to shufne Roppies e"er again . 

The next step may be: foreshadowed in 
Shuga rt's announcemen t of a IGb optical 
disk (for $7 .000) two weeks ago. An 
outrag eous prospcet ? The Kaypro 10 
would ha,·e seemed so a couple or years 
ago . 

---------.,..__ ........ -..... • ._ ---

O ,J06111<VAT 
ZlJosZ80A 
6'K 
4K 
80• 25 
IW< IOOpixcll 
76-teyfull-tn\lC'ldetachable . numencteyped . 14prosrammable 
TwoRSlJ2 ,oncC entl'OCUCI 
IOMbWinmnte'rdilt . S.2Sinfloppyuptol90K 
CPIM2.2 
Mlluic .Cllatic .SBuoc .Ollasoc 
A-ofwonlprocetli111 ,.....,........, , ,pclbn1ched<cr 
~ IO be dctcmuncd ; Word PIUI, Supcncnn ; ­
Noo-LincarSystemslnc ,SolanaBeadl .C&lifomia 
CK c......,,.,., Plymoutb(07$2) 780311. 



PCN N0VE'18E RJ.'-'OVE \1SE R 9.198J 

LOW PRICES 
PLUS FREE DELIVERY 

FREE SERVICE FOR A YEAR 
FREE INSURANCE FOR A YEAR 

FREE RENIOVAL OF OLD PROO.JCT 
30 DA.Y WONEY·BACK GlJA.RANTEE 

money and serve you right. 



I
f s s urpr~lng h o"'' man y firs t · ,ffi.>c.ht't.,,'.•,ml{>lt•Jor<'ft.,,tJ"-,/",:."m£'1'to 1111h1jtt'omputL~\\llh1..'QU.ill\b1,'tpr1CC~ 

tlm r relaUon sh lpsw ith:ah o me <11.}1KTP"( l\."N11l.llC,1111pt11t"l'~u ·IJ . ,~ l't_i I ll'll· I-Al.Cl'Jrtr~pn.1n1.k...,ac.:ulormadc 
rom1>u tt"rg oso u r wlth ag e . Bui.II 10 bst b f"l(u,~li:,rduama1~'0ll'lll,'Pfl,. ~Jd.J'll't.1 

)Ollhu, :m:111r:1C1m.:,d1"'-'l.1U011..'ll l1ule 'H11'0ri..':!.fi1"\ltmw.1/,Jl,..1tlm'f.'tla/olof :k"ll.lllllb;mdhu.._., ... ,,pmhk.·ni _, Comhinc 
m:ad1 11-,c•,01ha t ,,.iu:andthc<."hik.11\.'ClC.m 11,o,/fraxldlmJ.:WUIJtW..".,,. po/..'f.'1'10 h\l.C \\1th a<.h"(.· ;1n<l\\)UOJUkJ ·wm tbe \15 
k.-arnahoutCl)fll J>Ull'f"I /Xffll(l(/t.•111ou>11111111,•1,,1lo.>".>.mul11lx11\ m tO(JW1<,lllmst,1<'S)mac.hmt•"cPeNJ1UI 

lm.tc-xl,}\.IU le:1rnallOU 1 1t, l1m11.Uk.in., ,,.-eulx'fll,r,1tco11tmu,-.1,, 11Yirk111.4/ )011 0.in'f)ll tl>t\llfl;umc.Augu....a 8.1 l 
1hedu llgr:1phK", TI1e.·plu!t' th:tt fall OUI n--- do,,'t /)(U'('t() /)(l/(lll(_('(Q/dW ,1(H~Ofm1/k l\t1\,\,ukl.'.J k)()ka11hclxtcko{ 1hc .\\~ 
chcapJXJ\\1..-r'>upph lllcu~1 hcrJhlc 011tl)(!IOf),.JJlM'l' '>;01tn"thc 

'"-'!<"'"'"' tao-..uagc Thc~,ff.frJt<,lck<'·, ""'IC'"" ""' "IXKk ~ '!!! •' ~ S<rl<i., 

~~~~:~,:"'~~:;:-;~~;;:~;.:,~.~;" '::,";;':',':,~'/;;::,.,, ~-· II · = U 0.. e '· ~;.:~~':' 
0 'Qt1t1hn· CQ51St1 httle mon>, b111 tl':. u.s1u1/J1 u·,tbS£'fv.n,I powub -.t-111'.brd 
11"0r/bfK1111,g/or .. (J\•1·,uulL.lfl11>ucl'f'1..""""' jon.t•10 ,, 11dN.•1/)('tlln"{J011d .. (l\.'1' .... n1 l Cc.'Olrumc-l\ 1:icpr um:r,1hc ..... ,xir.11c,i(l(.·t:> 
Uil ,,,~ ........... J11flei-l_~) Ulflll:M.M,,.~....,., lur•· w~ I iruutorand lu fi•,ornldou tput 

llte CGl.\ l~L,dt.."",(i111.-d1nt.lhu1l1tr. "-nl , Jk'1~. 1hll,:111lx11kJ1h11~,1l1:11" ,rl;md b1..111hc lar-.,:~-ec.1 nr tdjtc-"xk1..1I~ 
(JOCO(Japan~ k.'ld11~0.imp1.11er'f)(."l.1.tlL"'-'· l·.trn tTI \\lrl u-i,( "11ht1Ut 1.."fldk.,, m.unwn lndU .. '1l po11.., lla..·tl 
\\ 1th1hn."Cnu 111tdt:.":l.',mnund ,mCc L,"IMlk.1h111tJl"lud1 1hi:J.1p;:11K......: t ntiJ..,•moS1s11<./J.~'t'b,d~u,whtlSS6 

I 1r.1.,1obec i ,, and fun,ok:am.ind ...._,."111toc,l1..'I lllll 'n 1£dhm':)eott1W<U.'<l lo1tx11,11x,1CC0.~ro 
OJX..'f".111..' 8uUc 10 g row ju.s1,JJ10111 ,.,,.,,ftmct,on m 1/,ero,11/HH£,,. 

..,...'(\)lld,to he rul«(.'<l i..'1lOO,l(h 10 l.l.-.{ li:1 he1ru l\ ,,:_-r.a11N..',.1 hi:•nc 71.HS """ " ,s d )(IIJUSl (IJJQIII ,,n,'llml/l J'OII 

1hn)t1j(l1 hour, and hcJUr, of opt.'f"JIUl ('l.)fl1p,ut1..'1' lu, 11>Uflll'N.and \\.'f\ am tbmkof um lx•,u-kk'tlOntodJeC011,p,1t£',; 
Andth1rd,10,,rmthcOO,L,ofa 1xM\.iful. d1fk.'fl.'1Utlm"-" rrmRtnJ4JromaPn'::11£.,,,,t£-rftK:etOs«:01ul 

\\.......at1k.'ho rn t:C<)fllJ>Ul(;l'W'-!CmdU1 "':11'1 ",()\Ullll(_"\_'(l d1ffi..-n.-n1 -1.u'*U•lk'L ..... \\hKh /)rQCi'S<cJl"IOIISl!(bWIIIIU:ll1$.'( .,/l ll'nl/llUIIO n 
n(.'edn:_.plx.11-.cun11lmu·rcrc:kh b·a dll.•\15pni'tul...,t,.. '4.•pph.t11f,!J').tnof1L, t1tmK'llx um11,con11mt£1'~ (Flct'ln.)(1..-.. 1l'C 
<.k,'(l,c:i1c.-d hu'lollll.,., ,,"il1..'0l nll.inon 111 ~ ug In c 1nrK~.., ,uphn \ lljCU1nc. \bn :h 8l) 

BuU110 learn J'lx•.115,•l111ww1ui:.tbeu'Ql'\lltm11,11KJ1,._, T.ikea look:n thc homcn>mpu11..'1'tha1 
The CGt \ IS•~ 0:....,1,l(lll:.'<.110 Ix.' c..":t.,, ,.- o, 1mu<:b,,u-sattl""l£uo/.11 IJKbbtlx 11tlx, w1ll1mprti''C\\llh3RC 

nongt.'""lllU.'<"IOU~ ,._.,,d,obe;;J11ck1ntbtl'l.lf1tt,-.:.1'kmJ<1ll'J.,'f.'b ____ ___ __ _ 
"O,i tbe,115,mostof dJe11'0l°kotlonefor p,vt'l( kv/b\ d)('" K11Uq..,'("'"""''<P1..•r,on..1I n.-;ifu ll1t.,hrn,;d 'lx,1f1r.11•lf'lold1C"LU Wt 

)Ql1,m ulal/1lxJtiskfl,sdx ,u.'t'ilto11orl~1.• Ulfllpll(l'1'"-.....,,.Jur11.·K.~l I di..1.;uho(1ht·11111.l.·r~ ·o (,uppon111t"l,lt111-;,n.· I 
ou1u lx111odo ,w.'1 rnllX'f"tlxm bo,1 K1 lh.-co rnpu.1t.-rl,,up1:>IN."l.l<.u11plc.·u: .md.•.·ifmdow \\l11.-n.·10 ..... 'l·Jcumpk1l' 

doi/"(Per~.1n:d(,,)(ll~\.,.,_ ..... JuocWi) "uha lLL'l( IG1r1riJi.:e.a-.ond:1nl I tc~ .. ~~~~~=.:.i,_~;~j~~:'r:~r;:::iwuni r,......... I ~~;:::a ... ~~::~~'::~o( lc-~~ :t~:~') IC ~l~l~ill'dJ'lmple I l(,l?J:l:1:;~~~;~~~~011:~~~Pl.:2~ I 
1hccur.,,or~\'0Uml)<.urre<11h.11m1!,,L--ikt.•, Pluttm1hel.LN CC.canr~.al'ld\\1Ut.·.1n I "''lldn-..·Jho•hun. •.md..1li...clldl·..1k.,..... PCN2' I 
::~ ·~: ~ ::;:;:h.ne101ndul~· =~~~1::::~~~:;.i:!~1~~~~<..~rcfJr I 'MOC I 

lll.Kk.lingndl;.'t)WU11C'U:."'14i11t..,...;1nd 111xl\;ul(l:o("m1la rh-prn"l.lcum 1>Utt.,... I \Jdn." I 
c.unpo1cr:tr11".>L,w11110 .. e1ok(.1 1he,r tlJnd, , 1,;M.·1•11othe Ha.~ 1-· .. an rtdjtc-.:mt1 I re 
on 1hc 16rolo or w-.1phK,:11'djl mo~t.-a h k.' ,uu h.1,\:\oCM.'flt1rK.l1..'t.-hl'K*."lftlC',d and,u t r,u (C 
m~-scalled 'P'"l lt."">- allet::llll,UllfllPO"' '-,.U.."Wlh;l\;111::ihk:{)flh k l<IMECCM'VTIB 

'7be .H51t11IA.'<.'lpro/CSSKJt1t.tl/l)rfJIJK BUILTTO I.EARN Ul ll LTT<) LAST Ol11LTT0GROW 



PRINT@ gives Haro ld Gibso n high expectatio ns of low resol ution graphi cs 

The graphic arts 

96 0$ 

H 1gh resohuion can make a machine 
seem a really attracti,· e buy. and 
many of the nc\\er machines on 1he 

marke t really shine m this area. But )·ou 
can st ill perform some fairl)' speccacular 
feats ~'ith low resolution graphics 1f )Our 
micro. like 1he Tand)' Colour Compute r. 
hasa PRINT@ facility. 

The lowest resolution of the Tand y's 14 
modes is 1hc Alphanum eric Mode . which is 
the mode entered when the beast is first 
fired up . The screen is divided into 32 parlS 
horizontall)' , number ed Oto 31 in single 
steps. and 16 parts ,,e riically. numbered O 
to 480 in steps of 32. You can get the 
general idea from figures 2 and 3. 

-l 1111111 I 111 

_J 
Each rectangle or screen print location 

so formed correspo nds 10 one text or 
graphics characte r position , so by reading 
across and down and adding the two 
numbers together. you can read off a 
unique identif)fog number for each posi· 
tion . The bonom right hand comer 
position. for example. would be 
480+3 1• 511. 

Each of these screen print locations is 
represented in memory by one byte . 
sta r1ing a t memory locacion 1024. So 
screen location O is memory loca tion 1024. 
screen location I is memory loca11on 1025. 
and soo n until scree n locat ion 5 11, which is 
memory loca tion 1535. So 111s possible to 27• 
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Compu1lE~1rs 
by_ Post :'~t~;; 
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POKE da ta 10 a memory loca1ion fo r all 
characte r positio ns. 

But theTand)'al so has PRINT (a ,a very 
po.,.,·erful tool .,.,hich. logethe r with Cl IRS. 
can make colou rful. if somewhat chunky . 
graph ics rea lly easy. PRI NT€r places a 
graph ics or text character o n screen ,n any 
one or 512 positions . 

Figure 4 shows the 16 grap hics charac· 
ters used with t he CIIR S function. along 
with their associa ted ASCII codes. Each 
can be a ltered from its origi nal green and 
blac k toan)'oneo f the ot hersc,·e n colours 
avai lab le. 

Reso lution is not as coarse as you might 
think, a lthough eac h characte r can only be 
blac k and o ne othe r colou r at any gi,·en 
time . The character position 1s rea lly 
divided into fou r ele ments (t he 64• 32 
Semigraphi cs4 Mode). as can be seen f rom 
figure 4, and if the characters are prin ted on 
a black background . 1hen the black 
pon ionssim plymerge. You ca n.o f course. 
CLS the scree n to any colour and get the 
colo ured elements to me rge. leaving your 
martian in spa rkling galaxian black! 

Th e syntax for PRINT €, and the Cl IRS 
funct ion works like this: 
PRINT @' X. C IIRS (ASCII COD£ + 
COLOR No); 
..... here X is the screc!n location a nd the 
colou r numbe r is 16-)·ellow, 32-blue. 
48-red. 64-buff. SO-cyan. 96-magcn ta and 
112-orang e. 

The colour number can be added to the 
ASCII code beforehand if )OU are sl rug· 
gling for memory. but perso nally I cannot 
see 1he run in adding nu mbers toge t her 
while sitt ing in front of a machine designed 
to do just that . It is also much easie r 10 
recognise just which characte r 13 be ing 
PRINTcd and in what colour if the 
PROGRAM is listed in the abo,·e formal . 
Anyway . an cx1ra I .5 K can al.,.,ays be had 
in this MODE by typing in the PCLEA R 3 
comma nd. 

PR INT<f, can also be used with text 
stri n~. Here the syntax 1s: 
PR INT(<, X. "TEXT' '; 
The stri ng is then PRINTed with the first 
character. in this case 'T at the screen 

-
location sp« ificd by X. Program lines 100 10 270 show this stri ng 

CIIR S is a siring function. so $C\eral building procedure. 
graphics characters can be added together In t his 1ns1antt the method used to show 
10 form a compos ite graphics image. as all required ~.irings on screen at the same 
shown in the exa mples in figurcs2and3. A time is to use one PRINT(« statem ent fo r 
good approac h is 10 store them in a stnng eac h string va riable. and 10 locate eac h set 
variable. as in: or s1a1ement s in 1ts own subro utine. 
XS•C I-IRS( l29+32)+C IIR S(l30+32) Prograro Imes 4100 10 4150 and 5700 to 

Once you\1e typed in the Supcrcross 5760 illustra tcth, spoin t. Thcs ubroutincis 
game. present ed here in figure I . compare called in 1hiscase bythe use of the INKEYS 
it with the sketches m figures 2 and 3. and function. so t hat by a single ke~troke 1he 
)'Ou'II sec that t he abo\' e techn ique is used. comple te grap hics figure can be sited 
and 3 is stored in the variable sho wn on the anywhere on screen instantaneously. 
right of the sketc h. and called up for Th ere is positi,·ely no waiting with 
PRIITTing with PRINT @' .,.,hen requ ired . PRINT («. 
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Not all home computers r 
stay at home. 

Th e BBC Micro is the ideal family com­
put er -s imp le loop cratc,yc t f asl., powcrf ul, 
with enormous pot ential. 

But it's nice to kn ow, 
when you buy on e for your 
hom e, that th e bu siness, 
edu catio nal and scicnti fie 
world s agree with your 
choice. 

Here are a few storie s 
to illustrat e how th e BBC 
Micro gets out and ab out. 
And on e to remind you how 
helpfu l it can be when it stays 
at home. 

8..fJrJClical lesson in 
business ad min. 

Th e co ntributi on o f th e BBC 
Micro in th e classroom has long 
been rcco~'.1iscd atPcri nsCo mmunit )' 
Schoo l in Hampshire. 

The School has 12 BBC Micros used 
extensively across th e syllabu s: in fact 
some pup ils arc using th em to stud y for 
their GCE O Levels in computinu . 

On e of the programs available 
to Perin s teac hers 

such as David Beck, pictur ed below with 
his class, is ··Newsagent: ' 

Thi s program co ntain s all th e 
necessa ry informati o n forthccla s 

to run a ncwsagcn tss hop:a llow­
ing th em to orga ni e dai ly 

dcliveries, makc up bills and 
keep an eye on stoc k 

co nt rol and orde ring. 
lt's a nice examp le 

of how the BBC 
Micro can be used 
not on ly to acqu aint 
a class with the language 
of comput ers, but al o 
with some of the real-
ities of' the co mmun ity 
in which they live. 

Cor recting 
Jod rcll Bank . 

T he BBC \1icro is a 
familiar work('r aro und 

Jodr eU Bank. 
You'll f111d it in the rece ption area ex­

plaining the workings of a radio telescope 
to visitors, for examp le. 

But it s a lso been helping in a 
more tcstingwsk: to improve the J)CI"' 
forman cc of thC' Defford telescope. 

In th is app licatio n it has 
been used lo make calcu lation s 
nccc sary lo determin e th e 
precise paraboli c shap e o f 

th e dish. 
Th eodo lites arc used ""'•iiiiim l 

to do the meas urin g -th en 
the BBC Micro works o ut the 

necessa ry correct ions. 



Th e end of the scrawl. 
If any of you have noti ced how much 

easier it is to read and und erstand la bels 
o n dru gs and medi cin es these days, th en 
you can mo l probab ly thank th e BBC 
Micro.John Richardson, a Presto n ph ann ­
acist, was first to rea lise how a micro with 
a suit able prin ter cou ld produ ce label 

that were accurate and legible and 
which could includ e, automat ica lly. 
such info1mat ion as dru g reaction 

warnings. 
At th e sa me time it 

could reco rd dru g u age for 
better stock control. 

He chose the BBC 
,\ 'licro for its versatilit y and 
potential for expansion. 

John Richard son be­
lieves th at this system will 
be recognised as standard 

in th e profession and be used in hospita ls. 
health ce ntres and ph armacies throug h­
o ut th e UK. 

~lcanwhi le back at home. 
Dr. & Mrs. Yarwood bought a BBC 

Micro as a birthd ay prese nt for their 12 
year old dau ghter. 

program s. J\'I rs. Yarwood is parti cularly 
prou d of one program she has co mpiled to 
help teach her daughter French 
vocabulary. 

T hey a ll agree thata lth ough th eM icro 
is fast and powcrf u I enough to be at home 
in JodrcU Ban k, 

it is a lso the ... ------aa 
idea l co m-
put er at the 
Yarwood 
hom e: 
simpl e to set 
up (virtu ally 
any TV set 
and casset te 
player is all 
)O U need) 
and simpl e 
to use. 

All this for only £399. 
Th e BBC ~licro comes with a com~ 

prchcnsive, ste p-by-step User Guide 
which intr odu ces you to your micro and 
shows you how lo co nstru ct usefu I pro­
gram s o f your own. 

You will also rece ive a frce' ·Welcomc"' 
casse tte which contains 15 diff erent 

programs for you to experiment 
with, r;rnging from mu sic and 
graphi cs to games like Kingdom 
and Bat ·,1 Ball. 

,.,.,.,. ----. ~ 
Th e BBC Micro is avai lable 

from \V H Sm ith Comput er 
Shops, Boots, John Lewis and 
local Acorn stockists. 

... _.. . .... ..,,. ... .. ------- .. ---------.. . ' ' . - -
" . - . .. 

. . . 
AJternat ivcly if you would 

like to order one with your 
credit ca rd or if you want 
th e addr ess of your nC'arC'st 
supp lier ju st phone 

iiiiiiiiiiijiiiiiiiiiijiiiiiiiiijiiiiiii iiiiii iiiiiiiiiiiiiiiiiiiii...,; ..,;..;;: ...J O I-200 0200 or 0933-79300. 
oweve1; it qu ite qu1c • y 

comm on property. 
AU thr ee can now write their own 

Tbe BBC Microcomputer System. 
l>.·,i;::1wd.1m..1dui'<.,:I and lli,tribuh·d b~ \, 'Qf'n t .vm1,u1~.,.._ l,i111i1..,J. 



Beeb special FX 
One of the BBC,b 1ggest ad\ antage,1s ·Bad comma nd' error mc,.sage :md return around the FX command. Yc1 despite the 

lhat 1t ha!> a complete Machine control to the language. If . ho""c,e r . the hm11a11ons of being send onl)' calls, the 
Operatin g Sy!item (MOS) separate Disk Filing Sy~1cm (D FS) 1!, actl\c an *FXcommandsst 11lpro,1dca ncas) wa) to 

from its Basic. Thi~ pro"idc s fac1hties for add111o nal a,c nuc for rcrog n1!itng the control man) of the BBC's most po""crful 
othe r program, and l:mgu:tgc!i. but the command 1!> explored. feat ures. 
MOS can a l-.o be accessed d1n."'Ct ly by The DFS 'Alll q:a rch the current d1,;l. for Bctow isthe fi~1 p.irto fa hsto fsend only 
prefiltingcommand s ""Ith an astcm,k. a mach ine code file ¥ih0!<.C name matches •fX comm ands I ha,c comp iled . Th e hst 

O, er the next two issues PCN will be the comma nd hne. one C'<ample of th1"' " 111 be com plc 1cd next .,.,eek. I .,.,·ould 
pro\ ·idmg a guide 10 some of 1he more being the •FORMA T command an welcome ,dcas from an)one .,.,.ho has any 
usefulofth ei,cco mmand,,,. Acorn\ DFS. lr the DFS fml'll to find a dcta1I"' to add 10 the hsc . .,.,h1ch see ms 10 

In BBC Basic an aste risk indicates that :o.u11ablc file the ·Bad com mand· error I'll grOY, da1l). 
t he. lmc .,.,hich follows is intend ed for gencr;ucd. Thu s 111_,,, rclatucl) ea"') to add The command format is •FX.x.n.y. 
proce ssing b) the MO S. no 11he langu age com man d-"' to the BOC') repe rtoire by \l.hCrcx is the ca ll number . and n and ya re 
mterprctcr. The lang uage acceph the pfacmg lhcm on d1~k or mto a Sidc\l.a) ~ parame1en . 
'oom mandlm c'a ndr cmo\·c) theas 1emka_,,, ROM . ·n:o Prmt \ the ope ratin g :oi)·:o.tcm \ersion 
" ell as an) lea ding space~ befor e scor ing Of the command, .,.,hich arc alrc ad) numbcrC"g ·os 1.20'. 
the hnc m the language workspace (&7(X). implem ente d . b) far the most ,ersa11le arc 2,n Sclect) inpul stre am for future input . n 
&7FF). the •rx: command,,,. These pro\ 1dc acces) • 0-ke)'board . l· RS-123. 2·kc)board .,.,1th 

The la nguage then pa'loSC) con trol to the 
Co mma nd Line lnt erprcte r(CLI ). and the 
Y registe r of the proce, sor contai ning an 
orfsc 1 which . .,.,.hen combined .,.,ith a 
po1nter a 1 & F2. g1\es 1hcad dr essof 1he fir.1 
charac1er in the hne to be pr OCC\M:d. 

The CL I offen the command line first 10 
1he MOS for processing. At issue 1.20 the 
MOS wdl recogn ise, tOOugh not nece l>'lo3ri· 
ly ac l upon. t he follow ing command"': 

*CAT 
' CODE 
' DISC 
' DISK 

' EXEC ' LOAD ' RUN 
'FX ' MOTOR ' SAVE 
' KEY ' OPT 'TA PE 
· uNE · ROM · Tv 

The \pecial comma nd •11ELP 1s a l~ 
rccog msed. 

If the MO S doc:o. not recognise the 
com mand line 11 is offered 10 each of the 
Scf\ 'lce ROM s 1n turn. sta rtmg .,.,llh the 
highest priorit y RO M. If this pr ocess also 
fails to produce a recogm 11on of the hne. it 
is finally offered to the c urrent filing 
S)"Slem. 
· If the Cassenc Filing S)"Stem (C FS) 1s 

ac1t,·c i1 .,.,ill au1omM1cally generate the 

t0 the MOS ':o.OSBYTE rou11ne. OS BYTE RS423 enabled . 
1) a ,cry J)O\l.erful frm ht) and'"' acce~ 1ble 3,111 Selec ts ou tput str eam for futur e out· 
fullyonlyfrommachinecodc. ll1 sc:1pab lc: put. The user gu ide explana tion of lhis 
of pro \1d1ng 1nfor ma t1on on the machine's fac1hty 1s ,crysimphfiedandthcca ll is m~ I 
curre nt stal u), a nd of alterin g that )latus. eas ily expla ined at the bll lc\' cl. There a rc 
From machine code OSBYTE 1saett55e d rourco ntrol bits: 
by placing che call number into the Bit ElfKt wtten Mt 
proce ssor':,, accu mulato r . any ncce~sa ry O RS42Jcnablcd 
paramctcf' into 1hc X and Y rcg.i\te~ and I Screen disabled 
then Jumptng to OSBYTE \ e nlr) addr el>~ 2 Pnnler disa bled 
at &FFF4 . 3 Force Prinicr• 

DfKtwt.llllOtMt 
RS423 disa bled 
Screen enabled 
Printer enabled 

O SBYT Ecalls ma) be u-.cd 10 se nd or to • Print er is actwatcd . as long as bit 2 is se t . 
rece l\ e in formaJ1on. and m the la tter case c,en .,.,11hou1 VD U2. 11us pro, ·ides the 
1he 1nforma11on is r cl urned 1n Che X and Y facihtyto ha\c theout putgotopnntcrw11h 
registers. For e'<ample: the scree n d, s.abled (since this would 
Seftd Call otherwi se stop VO U2 from being sen t) . 
AsstMWtr Effect 4,11 Con tro l'lo the action of the curso r 
Mnttnonic conlrol key:,,, with the orde r of the keys 
LDAl 138 Placcst hc:charactc r.,.,.ho~ being CO PY.-.-.!· f · n • 0-norma l 
LDXIO ASCII code is 65 1010 cursor action. ! ·produces ASC II codes 
LOYl65 buffer o ( the ke)'boar d 135-139. 2-ach as function key s 11· 15. 
JSR& FFF 4 buff er) 5,n Selects printer dm ·er. n • 0-sel s a 

RTS ~~~~:~ ;.::j~~ ;:e~:2~e ;/,: ~~'.c;.~i1:~:; 
ReceiYe C.11 user suppli ed printer drhcr. Addr ess of 
Autmbltr Effect routine mus1 be pla ced a1 &222 . 

~~~I Ret urn s the \ alue of 6,11 Seis prin ter ignore cha racte r to n . Th is 

JSR&FFF4 OS IIWM - th1s1st hetop 
STX&70 of the ope rating S)'Stem 
STY &71 RAM and 1s used to se t 
RTS PAGE . 

The first of the abo\'c example s is far 
more :o.1mply ach1e,ed by the command 
•FX138.0.65 . FX is an abbre\'ial ion of 
·e nects'. and this group of commal"lds can 
be used toach1e,c some very useful effects 
rrom a high leH,!l languagc. such as Basic. 
I lo.,.,e1rcr. " e arc not ab le 10 get a1 the 
returned, alue) or the OSBYTE calls t hat 
the •FX commands call. 

Thu s •t-"X com mand s will not return a 
,aluc, "ith •FXO be ing an exception 10 
this. Fo r example. try •FXIJ I 10 ach 1e,·e 
the seco nd o r the abo,e examples. So 1i 

tend s to be pointle~~ 10 hsl recel\e FX 
comm ands without noting that )Ou .,., 111 
need to U'!oe the equu alent OSBYTE call 
from machme rode or .,.,me fur1her 8 :t\ic 

PC"l ,o v E.MBE.RJ.:-.0\ '( MB(K 'il. l'illlJ 



ca ll 1~ u~uall)' u-.cd 10 ,uppres.~ the hne 
feed~ .,.,h,ch the BOC i.cnd~ automa tically 
a fle r a carn age re turn . a, many printe rs do 
1he s.amc. Thu, •J.X J6. HI a\ oid , double 
hnespacmgon,uch pnnt Cl'l( ,,ncc I0 1s the 
ASCII code for lme feed) . 
7 ,11 Selec:c, RS-i!] rc<."Cl'>C ra te 1n 8 :1ud (b1is. 
per M!cond . 
l,11 Selec:c~ RS-i:?J t r,m,;nut rn1c m Ba ud . 
for bot h the~ca\ls. n • 0· 01..abled. 1-75. 
2-150. 3-300. 4-1200. 5-2400. 6-4800. 
7-%00. 8-19200 
9,n ad 10,• The~ two calls a re u\Cd to 
co nt rol the fl:hh dur :111on for na!ihmg 
co lou r,. ' l-XIJ -.cb the fla, h duration for 
1hc named colour . ¥ih1le *FXIO sch lhe 
durat ion for 11', complc mcnt . .,.,,th n being 
scl m I 501h~~oon<1'. If e 11hcr dur a tion 1s 
~110 zero 1he complcmcnl colo ur .,.,111 be 
perma nent I)' d1!iph1)cd . • 
ll ,11 SelS the delay befo re a dcp rc,~d l e) 
·~ a ulo -repea ted. ..,,,thm bcmg .,.et 1n 
l flOOchs secollds.. If n • 0 uuto-repc at ·~ 
diYbl cd . 
12,11 Set.. 1hc reJX'al pe mxl for a uto­
repe at . "-•lh n bcmg -.et 10 1 ·HX>th~ 
~ nd~. l fn • 01hcau1o·repea1 del ay and 
penod arc rc-.ct 10 their dcfou h \aluc!i. 
13,nand 14,n The BBC"~MO Sisde'-C'ribed 
a, mt crrupl dmcn . Put ~unpl ). 11 con· 
tmually mtc rruph 1h current opcrauon m 
rc, pon -.cto oncofa numhcrof·E\en1,· . 11 
will 1h<:n dea l .,.,1th 1he C\ Cnl before 
proceed ing .,.,,1h 11, curre nt operation 
Th e,;;c 1¥.0 eall, allo" 1he u..cr to alte r the 
Mos·~ re,po n"C h} en ablmg or d, ... 1blmg 
<ielcclcd C\en1,. •.-:x 13.n d,...:1ble~ C\ ent n. 
• FXl4.n enable, C\Cnl n. n • 0-outpul 
buffe r empty . 1-mput buffer full. 2-code 
cn1enng 1npu1 buffe r . ]·A DC cycle com ­
plete . 4-,;t:trl of \Crllc:11 ,)'nch pul_.,,c. 
5-mtcl"'l.'al 11mcr :u tcro. 6-el,("apc key 
pre,-.e d , 7-RS-12] rcCC1\c error. R--.en ice 
nc1worl error 
15,11 Au o:,hc~ (1ha1 is. empues) buffcN, n • 
()..all buffer... 1-curr cnl outpul buffer 
16, .. Sclec1, ho" man} AD C chann el,; arc 
act1'>C. If mo re ch.inncl'i arc acme than 
needed a progr:1m .,.,,11 run ,lo¥i cr 1han 
ncce'™lr). ·111.., " du c 10 1he fact that 
con\er s1on ;11 each cha nnel ()(.'('UfS l>C'qucn· 
llally. nol concu rrcnll) . .,., ,1h each C)cle 
takm g IOms. Thu, 1f)O u11rcon l) '3mphng 
at one channel \OU c;m oblmn aboul fou r 

time~ a!> many...amplc, m a g1\Cll JX'rlod 11 
the other three channel, arc d ,~ablcd. 
allhough 1hcrc .,.,,11 ab,o be a \Cr) minor 
slo.,.,mg of t he procc\SOr due 10 the exira 
numbe r of mtcrrupt~. 

ll c re. n • O-d1s.ables ;\ DC. I-enables 
channel I . 2·cn:1bles chann el~ I & 2. 
3-enables channels I . 2 & 3. 4-enabl~ all 
four channc\s. 
17,11 Forces ADC a 1 chann el n (chann els 
arc num be red 1..4. Ju~t toconfosc)Ousmce 
lhc ..ound channels arc 0.3). 
11 Ocars func11011 keyso fstoredst nngs. ir 
wipe, 1hc kc) buffer at &800-&B FF . 
19 Wa1tsfor ne11:tTV!ramc))nc h pul sc­
uscful to a \ Old -.crccn sbudder m am ma-
11on. 
20,11,J Controlst hecba racl er sct dcfi11111011 
in modes other than 7. Normally the 
chara c1cr -.et·~ i.:ud to be ·imr'odcd". artd 
one page of mcmo r) 1s M!I aside for 
redefimt1on) a t &C'OO-&CFF. It 1sposs 1ble 
10 ~,ore 32 characte r dcfi m11o ns per page. 
and Acorn ~)') 1hat cha ract ers &80-&9F 
nl :I) be defined her e. In fact an) characte r 
may be de fined here. but 1f )OU .,.,,sh 10 

redefin e more than 32 cha ractc~ 11 i~ 
necessary 10 alloca te more memory. The 
additi onal mcmOr) ,.,. alloc:ucd by the ) 
param e1cr artd 1s -.et as ide JUSI aho\<" 
OSIIW M (bcuer kno"n a, PAG E) . 
Wh ere n • ().chara cter set imploded . n • 
I-cha racier set e"<plodcd. 

- Cllonldffloffidally Used ........ 
OS IIW M &AO.&BF 
(O SII WM+&IOO) &CTl-&DF 
(O SII WM+&2(K)) &EO.&F F 
(OS II WM+&JOO) &20-&3 F 
(OS II WM+&400) &40-&5F 
(OS II WM+&~) &60-&7 F 

It ,s oo t pcKS1blc 10 rede fine tbe romrol 
codes. 
21 ,• Allowi. the nu shmg of sc\ecle d sy~· 
tcm.s buffers. n bc mg 1he buffer num ber . n 
• ().ke)bo ard . I-RS423 mpul. 2-RS42J 
outp u1. 3-pn ntcr ou1put. 4·sound cha nnel 
0. S·)Ound cha nnel I. 6-soulld chan nel 2. 
7-)0 und chan nel 3. R-spcech o utpul . 
123 A u-.cr ,upphcd prin ter dm er must 
,;;end 1h1~ call to indicate 10 the MOS that 11 
has oomple1cd 1b t,1sk. 
124 Rc~1 ~ape nag po mcer to & FF -
1he no C'CllJX' cond1t 1011. 
125 Sc1 Escape nag pom 1er - 1h1s will 
force an escape C\Cnl. 
126 Th1scall mu,t be ...cnt IO acknO\I. ledge 
an esca pe C\en1. 
137,11 Conlrol"i 1he tape moior relay ma 
s1milarmanner1o• MOTOR . N • O-mo1o r 
off. n • I-motor on. 
138..•J Places the character "h <KC ASC II 
code ,~ y mto buffer number n. buffe~ are 
numbered asg1\en 1n Fx.21. 
139, .. ,J Selects filing S)'Slem op11om m an 
equivalent manner to •oPT. tf11 • l artdy 
• 0.no mc"isage~. I-short messages. 2· 
dc ta11cdmes!>3gcs. tf 11 • 2andy • 0.1gnorc 
er rors. I -pro mpt for re1ryone r ror . 2-abort 
opera11on on erro r . With n • 3 the 
lnt e rblock gap is g1\en m y. 1n I IOths 
second. 
140,• Selects 1he Baud rate for the CFS 
and is equ1\alcn t lo •TA PE . n • J.3<X) 
baud. n • 12-1200baud. 

141 Selcc1s 1he RO ~·I carln dge syste m, 
equi valent 10 •ROM . 
142,• Passc~contro l101heS 1dc.,.,ays ROM 
1nsocke1 n. On thcunc"<panded OBC1herc 
arc fou r Sidc.,.,ays ROM (S WR) soc let s­
thefu llro mp lcment 1ss 1)(tec n. The ROM ,s 
selcc1ed by placing .a number be1 .... ee n O 
and IS mto locat ion &FEJO. If the four 
socke 1s arc present 1he links on the boa rd 
force 1hctn 10 be addr essed as 1f1hey " ere 
all sixteen. 

Thu s SWRO . SWR4. SW R8 and 
SWRl2 a rc all the sa me RO M. SW R l:5 is 
assigned the highest pr iori1yand isen1cred 
on power-up or a hard reset. Thi s call 
force~ the selection of another ROM 
langu age without havmg10 make a se rvice 
call.q • EXM ON. 
144, .. ,>' Acktresses 1he 68-SS \"idco cont rol· 
ler m the same man ner a~ •TV. y controls 
t he field mtc rlacc. y • O-m1crlace on. 
1-inler\ace off . n co 111rob lhe honzontal 
pos11ion of the ptctu re. ir n • 1-mO\C 
p1dure up one hne. 2-mO\C up2 hnt St'll". n 
• 255-mo\e picture down one hn<". 254 
down 2 lme~. nc. 

These changes are only effect ed a1 1he 

next mode change and 1t 1) not poss1b c 10 

rcmo,·c 1n1er lacc in mode 7. 
147 ,• ,J Wr11cmFr cd lnpu1,0u1 puta rea.n 
• off)Ct from &FO'Xl. y • data byte . 
149 ,n,y Wntc 10 Jim Jnpu t,Ou tput a rea. n 
• offset from &H>OO.) • da ta b}te. 
151 ,11J Wntc 10Shc1\a Input/Output area. 
n • offsel from &Fl:.00. y • dal a byte . 
,g to alte r the for mat of t he RS423 tr ansm it 
sequ ence. lhe offs.el of the 6580 co nt rol 
r eg1.s1er is 8. Thus •fXl:51.8.)' will 
produce : 

J Nod.ta Parity Notto, 
1lits 1lits 

2 1 (fftl 2 
6 7 Odd I 

10 1 (Yfll 1 
14 1 No 1 
18 8 Na 2 
22 8 Na I 
261(ve11l 
3080dd I 

T1lil coukl IN: Ysed to conftpre the ,mter 
illtfflace to non standard printen. 

The next 1 .... of l'CNwlll 
conclude our cumnt list of 
·n: commands. 

JI 



Ready, Set, Draw! 

ltndosemycheque/moo,yo,de<"'t 

Sienature 

Name 

Address 

.. lfW ... UM 
DlJINICI UM ... 1,.,,Kl~: 

UM 
UM 
UM 

,1as,,cu.c.,...., 
c .... L .. _ 

D.__....,.., 
c ..... ..... 
( 11.UU 
:: c...- ..... c.--

Ul)tryOate 

Now.wlll ....... llrw , ,OUC:allCIUIII 

dallill,- - ...... ""' ,..... ... ,...s,,cr,n, .... -
specill~-

Ml'"*'""'""""'*' • C.....moeew,c..-aoc1 
c:handln 11 )W' twin pqrwns.. 
• Redt.aG"Nl'lfflateSilll'Jf 
Ma. 

• hldspoa,ieffoasaoddooll>" 
)Qfpme~ 
• E,,breesectmstlthesam1 
doj)lay..., .. ,_, ......... 
-lluq.U,.., ..... 
thembad< ..... o,c,,,1 ..... 
• C.....per,<lllllisol""'""' 
~lfljWleeoothe""""• 
anr dinarln MII baciwiWS er 
ups,decbm . 

• Cutid nl - theailln ~ 
)Qr5'l,d,umoid 
• Skftal'.J()tlo)JlhaonlO ~ -
• £,siy ..... aoddefr<UX: 
IIJ,orllefinoj(np,aj­
- ~canMtl•)W'WSl:Wn 
I.IX;nasoncissdle . 

- ·-·--l·J-.... _w_~ 

Alltncn .... YAT -­Plt-.ill:Jsi 
...... ncl 

+ p/ p 80 
~t - -

........ -­llll f'lhilpl ... 
Crfffticli....._S(II ..._ ... ........ _ 
/.:\.,..., 
TrNI~ -M-....... HowM ui.Mnt 
IOftlifMd ...... .ilr 
p,rtnleedq:t!Mi -­Aa:nstnlilnca1111t 

__ .. 
;,2:::::-~ 



What's my line? 
When you are wriling a Basic 

program )'Ou of ten ~ant better 
cdiling facililies than are provided 

in your compu ter. Mentor . for 1hc 16K or 
48K Z.X Spectrum. gi\·es you a number of 
block and global editing commands to 
supplcmc'nt the Spectrum's buih+in line 
editor. 

Features 
Th e edit ing fun c1ions provided in Mentor 
arc: 
R~numbu This changes the lifle numbers 
so that they arc in a neat sequence. and aJ50 
changes 1he line numbers in GOT O and 
GOSUB statements. l lowc\'CT it will not 
change the GOTOs and GOS UBs if the 
line number referred to docs not exist or if 
the line num ber is specifie d by an ex· 
pression. 
Bl<>ck tut o~rations These functions 
allow you to move a block of lines to a 
different part of the progr am. copy a block 
of lines to a different par t of the prog ram , 
or delete a block o f lines. The operations 
arc norm ally follo"ed by an automat ic 
renu mber . but you can suppress this if you 
wish . 
&arch operations With these functions 
you may searc h t he progra m for any string. 
which can include Basic keywords; searc h 
for GOTO and GOSUB state ments that 
conta in a line number: or sea rch for 
GOTO and GOSUB sta1ements tha1 
contain an exp ression . If the searc h is 
success ful the line isdispla) 'Cd, and you can 
continue to sea rch the rest of the prog ram. 
Stri,ig subnimtior1 This allows you to 
specify 1argc1 si ring and a rcplacc:men1 
string . Al.so. Mento r will search the 
progr a m, displaying the lines contai nin g 
the targe1 si ring and give you the op tion of 
subs1i1u1ing lhe replacement stri ng at each 
occu rr ence. 
Vorioblt! dump This allows you 10 display 
the program variables in the form they arc 

stored in the Spectrum (as explained in 
Chapt e r 24 of the Spectru m manual) . Th e 
variable name is displa)Cd in ASCI I 
characters but the rest of the data is 
displ a)'Cd as the hexadecima l values of 
individu al bytes. 

Presentation 
The casse tt e is clearly labelled and has t"'o 
copies of the Mcmor program reco rded on 
one side. 

Th e documentation consists o f three 
pages copied from a typed original. 
Alth ough it describes all 1he functions 
included in Mentor and gi\'eS the syntax fo r 
the com man ds. it is not easy to follow . 

Getting started 
Gelling Mentor up a nd running is ra1hcr a 
tedi ous job that could ha\'e been made 
easier. First you ha\ 'C 10 load the machine 
code. then run it by l)'ping in a USR 
com mand . Thcn) 'Ouha\ 'etoworkthroug h 
a ti tle screen and five screens of instruc· 
11ons. It 's the fifth screen that conta in s the 
instructions for actually gen ing Mentor 
reloc ated and running . 

In use 
Once you have Mentor loaded and ru nning 
you can type in or load your progr a m from 
tape, and use the Mento r functions ror 
edi ting. Mowe \·er. it takes a little time 10 
get used to the co mmand s. as they are not 
clearly explained in the documenta tion 
and you have to experiment to find out 
exae1ly how the commands ope rate . 

For exa mp le. to mO\'e a block of text you 
ha\'e to type in ~MTX a.b.c~ and !he 
documenta1ion sa)'5 tha t 'This mo, ·es the 
te,:t between lines b.c to line a loca l ion·. 
J-lowe\'e r . it is not un til you ha\'e tr ied ii 
tha t you find that the block 1hat is mo\'cd 
includes line b. does not include line c. a nd 
tha t the block ends up immedi ately in front 
of line a. 

Most of the functio ns operate almost 
instantaneously, but the renumbering 
takes an appreciable time . Mentor 1ook 2 
minutes 10 secon ds 10 renumber the 370 
line program I used 10 1cs1 it on. Thal may 
no t be much slo v,-er than most renumber 
prog rams. but it' s a long wait v.-he n 11 
happen s afte r every move. copy and 
delete . 

Reliability 
I could not find any bugs in Mentor. ltgi\'es 
an error message if you type in in\·ahd 
commands such as trying to mO\'e non­
e,:isten l lines. It al.sogi\'ese rrorm es.sagesif 
ren umbering would give a line numbe r 
greate r than 9999 or if the re is not enoug h 
memory left to carry out a block copy 
operation. 

Verdict 
The documenla t ion describes M entor as a 
'too lk it'. but it is really an editin g pack age. 
You could reasonably expect a toolkit to 
include debugging aids as well as the 
editing functions, but the only debugging 
aid in Mentor is 1he variable dump a nd thi s 
docs not display the variab les in a suita ble 
form to help )'OU deb ug a Basic program. 

The editin g fu nctions arc useful. but you 
have to specify a block of lines by giving t he 
numbers of the first line in the block and 
1he line following the last line of the block. 
And that certainly docs n 't make for ease of 
use 
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Tic program provide s a basic siock 
control system ror 1he small business. 

t is a stand-alone system and cannot 
be linked to o ther Kemp products. such as 
the Sales Ledger. This means that all the 
records must be entered on a daily or 
weekly basis. increasing yet again 1hc 
book-keepi ng requi rements of the busi­
ness. 

Features 
Stoc k Cont ro l is like a ca rd index file in that 
C\'cry stock item has a page in the program. 
Th ese pages can be crtattd, dtltttd, 
corrtt~d or displayed according to the 
wishes of the operator. Mere arc the 
print-outs that arc available: 
STOCK LISTING Stock number 

Stock descript ion 
Stock lc,·cl 
Reorder flag 
Stock value 
(for all individual stock 
items 

STOC K VALUETota lstock\laluc 
(forthewholcstock) 

REORDER LIST All items lobe 
reordered 
Stock numbers 
Stock descri ption Cos t 
(forthewholcstock) 

The reorder list can only be reproduced on 
the printe r. Reco rds of stock changes. 
dclc1ions c1c can also be printed . 

S1ock Con trol's searc h faah t1es arc 
primi tive, allowing a match of o nly the first 
four letters o f eit her the stock description 
or suppl ier's name . In most cases irs 
cons ider ably c:asic:r to perform .a full stock 
listing and grab t he: informa tion as it scro lls 
up the: scrc:c:n. 

The progra m pro\1dc s the: following 
infor matio n on each stock ilcm: 
Stoc k numbe r 4 characters 
Stock descrip tion 20 characters 
Supplic r dcsc.ription4 cha racters 
Uni t cost CXXI IXM>.00 
Reorde r IC\'CI 7 figures 
Pr esent stock calculated by 

program 
Va lue: calculated by 

program. 

Presentation 
Stock Con trol. like the other programs 
from t he: Kemp stable, comes m a very 
attractive: box with a beautifully printed 
leaflet. 

Kemp should put far more material inco 
iu manuals. as 8 pages of A6 is scarcely 
enough space todescnbe the operation of 
the program. nc:vc:r mindd c:tailc:d informa­
tion abou t operating a stock control 
system. II is important !hat programs 
designed lo int roduce the use r to business 
systems. such as stock conlrol. sho uld not 
assume prior knowledge of operating such 
a system. 

The manua l is an adequa te re ference for 
general ope ration for the program. 
although there is neith er an index nor a hst 
of conte nts. The text is succinct and \I. hen 
read in conju nction with the on-screen 
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The stock 
answer on 
Spectrum? 

comments allows the use r to get the 
program flying without undue fuss. 

It is a pity that more use wasn't made of 
the: Spectrum's conside rable graphics 
capabih tiC$. 

Getting started 
The program takes about ten mmutcs to 
l0.1d-\·cnf)' and s.avc-vcnfy, v. hteh arc lhc 
minimum operations requir ed for any 
transaction. This limits its use to end of the 
week sum maries rather than a real·time 
sys1c:m to be used in a sto re-room. 

On entry into the program )'OU arc asked 
fort he date. then confro nted with the ma in 
menu. This is a hst or all the various 
functions which can be performed by Stock 
Cont rol. Optio n number 6 gives a corn· 
plctc listing of the stock. number 4 allows 
)'OU to creat e a nc:w record, and so on. 11 
would be helpful if t he selected op tion was 
described on the resulting display screen 
by more than its func1ion number . Sc\·era\ 
scree ns arc identic al and it is easy to ente r 
the wrong mode by mistake. 

Only a cursory knov. lcdgc of the 
Spec tr um is required to operate the 
program. The main area likely to cause 
problems is the saving . loading and 
,·erificati.on of the program and data on 
cassc ne . A mistake by the operato r. or a 
tape loadingc:rror. \I.Ill require: a BR EAK 

and GOTO mstrue1ion. 

Ease of operation 
Stock Cont rol can be learnt m under an 
hour, but it might take \l,eeks to fully 
understand the !!ilock-control techniques 
necessary to integrate this package into a 
practtCal business. 

The cas.scu e contains a demonst ration 
program followed by a working copy. The 
demons t ralion copy has a set of figures 
a lready installed and is therefore a useful 
tra ining aid. The manual !ells )'OU to ,crify 
1he program after loading it from cassette. 

Reliability 
AsamplestockofJ011emswascntcredinto 
the program for testing purpose s. All the 
funccions of the: program v.c:re check ed 
without encou nteri ng a software error. 
'The da ta was sa\·ed-ve rified and then 
load-verified a total or 20 times without 
droppin g any data . 

The program uses the standa rd Spee· 
trum routines for check ing and \Crifying. 
da ta being dumped to and from memory . 
and lhercfore has some prolection against 
da1a corru ption . 

Kemp supports all its software during 
norma l office hours which make s for ra pid 
problem solving should any un1ov.ard 
occunencc:s happen duri ng prog ram 1n· 
stallat ion or ope ration . 

Verdict ~1 .. The program is easy to use and will find a 

r~:d! :; : r~:f~::s;a~~::"t~:S s~:t J 
Stock Con trol v.111 not. hov.c,er. reduc e 
the: a mount of book·kccpmg requued to 
opera te c:ffecti\c: stoc k co ntr ol. 

It is unfortunat e that the search faaht1es 
arc so limited as surely the main ad\ antage 
of a compu ter is to reduce the lime taken to 
find stoc k records. Equally. I was dis· 
appoin ted to find tha t this program 
couldn't be linked with other Kemp 
programs so as to allow a sales ledger entry 
to automatically alter the stock levels. 

The progra m is most defini tely not 
designed to be oper a ted in real·timc . It 
would be most difficult to keep a n 
up-to-date stoc k record by using this 
program to record each ·nut and bolt ' being 
removed from the stock room. The 
problem wi1h attemp ting this sort of 
ap~ica1ion is the lengt h or t ime necessary 
10 k>ad a nd save from a casseue. Kemp is 
prcsen1ly dcHloptng a t,.·1,crodn\'e \CrSlon 
of Scock Control \l.hich may go some way 
towards alleviat ing this problem. .. _ 
, ..... ----........ II ••• 
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.... SpectNm48K ..... ll4 .9S,...._ 
Kemp Ll:d,43 Muswcll Hdl, London N IO)PN, 
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Col i n Cohen look s at five educational games for home o r schoo l use on the BB C Model B. 

Learning as you play 
E\Cn though )OU migh1 find 1t fa r. 

fetched. 11's nc,er lhcle!JS ~b lc for 
a four-year old (or younger) 10 

manipulate a computer providing 1ha1 a 
sui1able program is run. So program 
quali ty has to be judged not only on 11s 
origi nality. usefu lness and u .. -chnical com­
petence. but also its kid·proofness. 11us 
means thal all the keys not needed for 
control are disab led and that press ing a 
legal, but mcorrect, key 1s not too 
disruptive. For the supervtsing adull this 
can be a hnle difficult as the Escape and 
Break should be d1sabkd - Escape often 
to take you back to a menu and break only 
usaNe inco nJunction with SIII FTICTRL. 

It goes wi1hout saying that the program 
should also load first time rou nd. and ifs 
of1en a he lp if1he RETU RN key docs not 
need 10 be used afler cntc n ng a choice 10 
c,ut a menu. 

Visual and memory skills 
f~ (age rangeS-12) . Asw 11hallt he 
programs in this series it starts with an 
att racii\'e tit le page while the program 
loads 10 six s1ages. The packaging and 
documentation are good. The latter 1s 
perhaps o,·er-ca.utious 1n starting with the 
instruc tion •TAPE. presumably m case 
you a rc using a disc system . Each tape ,s 
marked with theloadmgt imc. repeated on 
the screen. 

Before drav.ing a face the .child cn1crs 
t heir name and the subjects: the softwa re 
automatically inserts a capital for 1hc first 
letter before the drawing startS. The 
compi lation of the drawing is on an 
indentik1t basiswhcrcby thcch1ld is asked a 
series of questio ns about the person being 
drawn and the appropriate featu res arc 
d1spla)•ed eac h time ·return' is used. 

The speed with which a child can v.ork 
this program will depend o n the ability of 
the child 10 read the choice of words 
offeri ng the different feat ures. As with the 
other programs 10 t he series a couple of 
neat g.raph1c symbols arc used - a finger 
pointing at 1hc space-bar appears v. hen the 
next stage o f the program is ~eded and a 
smiling face m a question ma rk if 1hc 
compu ter docs not e,cpect the answer 
gi\'en. Sometimes the latte r is replaced by 

JUSt a beep. 
At stages throughout the program the 

child as given the chance to go back me r the 
last stage and redrav. if the face being 
drawn docs not come up to expectations . It 
has to be said that a lthough there are 
appare ntly about 1,(0),(M)') permuta11ons. 
faithfulness to life is not the program\ 
stro ngcst suit. and C\-en the Beeb 1) not 
quite up to thc graphic !ltanda rd!I of 1hc 
documentation. 

The ques t ion ' is the subJeC1 male o r 
female?' scems to have more e ffect on the 
promp ts than on !he finished result The 
value of the program 1s clearly m 1he 
thoughtproce~ that it stimulates.but 1t 1sa 
pity that ah hough the informatio n has been 
asked ror, the final plelure canno t be 
cap1io~d ·x·s portrai1 of v· or something 
similar . It took my fi\-e·)ea r old about 
thirty minutes to draw and revise her first 
face. 

It's also a pity that BREA K ,s not 
trapped as thc program can' t be OLDcd. 

Hide MMI Seek (age ranges 5·12). This is a 
ll appy Familicsfl lide and Seek t)·pe game 
which certa inly has better graphics than 
ea rlier ones l\·e seen. There's a choice of 
SC\'eral varian1s. the first of which (Find it) 
places objects in sue boxes and then CO\-ers 
1hem. One of them is then d1spla)ed and 
lhe space bar is used to mo\e the cursor 10 
the cor rcspond1ng locat ion. The re is 
gratifyingly good sound for a •find', and as 
with all ASK programs. the sound le\elcan 
be va ncd with CTRIJS . 

Seek uses a three by three gnd. There 
arc four vafian1s. some of which require 
the child to place the ptC'lures in the boxes 
and some of which do 11 for )'OU. One 
version blanks out each picture the 
moment it is in posi1ion. Finall) . 1he 
What's Missing vers ion in,·ohes spelling 
ability. wi1h a lexicon of 36 v.ords . 

Numerical skill s 
The progr a ms in 1he scnes are coun11ng 
aids. star ling with /..rt'$ C()ljn, which is 
genuinely forch 1ldren from three upward:.. 
Only the numbers 1·9 are u~d and the 
cursor is mo"ed with the space bar. If )OU 
overs hoot t he cursor stari:. 1obacktrack to 

allow a second or 1h1rd auempt. In 1v.·o of 
the games (Treasure bland ,md Space 
Stations) matching number!I of obJects 
ha,e to be groupt·d. v.11h a !IC3 !lhalll) or a 
rocket lau nch as a rcv.·ard. 

In Which Wuy. equal or unequal 
numbers of red and blue 'obJC CIS' arc 
d1spla)·ed and the child has a choice of tv.o 
or three alle)'S to send them dov.n. 
depending on v.hich 1here are more of . It's 
only on this last one that the documenta­
tion 1s less than satisfactory. 

NNlbet C...per (age range 5-12). Thi:. may 
be the only program m th1!1 scnc) too 
d1rficull for the )OungC)I of 1he group for 
wh1ch1t 1smtendcd. ore,en 1hcir pa renh. 
There arc many d ifferent le,c1' (numbers 
from 1·9999 can be selected)and the v.hole 
exe rcise takes place against a clock. 
Choose a make number and 1he computer 
chooses a made numbe r. Gulper has to be 
steered round the board gulping the 
numbers v.h1ch prod uce the make number 
when added or subtrac ted from the made 
number . 

I found the gulperd1fficult to contro l and 
the program not quite era:.h·proof: 1hc 
space bar should ptck up the number and 
a(ldlsubtract it tol'fromthemadcnumbcr . I 
found it could pick 11 up without doing 1he 
maths. 

Nui'-Pvmer (agc range4 ·12). This1s1he 
mosl difficult game in terms of t he numbe r 
of different le, els available and m the 
mixing of add1t1on and !oubt ract1on. You 
can play against a friend or the comp uter. 
but the latter tends to be too fast for a child 
10 see v.hat is happening. 

The fin.t ga mes are a qJrt of mu\1Cal 
noughts and crosses and eaS) enough to 
grasp. though much more d ifficult to pla) 
agai nst the Beeb than ordmaf) nough ts 
and crosses. Magic square is e,en more 
difficult and req uires a ,er) good unde r­
standing of numbers. 

f"lic:t, (9 95 c.K"h ~ ASK Ltd. London 
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FOR THE BBC MICRO 
SOFTWARE 

TINY PASCAL - PascaJ. Tit a 16k Eprom prog,am ~ of 
compiling Source Pascal inlo a compact and v9t'( fast thr..oed· 
inle,prffie-OOde Full editor andditc·supportaieindudedand 1t1t! 
program is supplied togethet with eomprehen$Ne oocumentatJOn. 

PRICECSl.00 + Y.A.T. 

X CAL - M e)(pert Compulef Aided Leerning package in 16k 
Eprom end support di.c No progranYl'Wl9 skill required IO ~=~~=:~~~~~~=·driven 

PRICECH.00 + Y.A.T. 

FORTH- FIG·FORTH in 8k Eprom together with manual 
PRICE £:34.72 + V.A. T. 

LOGO-FORTH - A 16k Eprom program ritroducng !his VfKY 
powerful but extremety IMncily Turtle-Graphic& languagt, UHrt 
MO have full aoces.s IO the Fig-Forth support nucleus. Ful 
documentation is inctuded PRICE £51.00 + V .A. T. 
(Speoal discounts available for educaOOMI ntabbhments for al 

the 800'\IWI' ,o1twa,.J 

HARDWARE 
.tJways 1t1 Sloek Printer,. Disc Driv8'S IC's etc 

FOR THE EPSON HX20 
SOFTWAAE- F0R THA0M incluclingluNdocunentation .C34.n 

HARDWARE - Expans,on Unit. Paper, MicrocasMttet etc. 
PfMH phoM tor quota 

Retail/Mail Ordefs/Dealer enquiries lo : 
HCCS ASSOCIATES 

533 Durham RNCS, Low Fell, Oateshffd , 
Tyne & Wear HEIS EY. Tet (0&32) 121924 

Re1all .... aboat : 
HCCS MICROCOMPUTERS 

122 O.,wen Str..t , 81.ckbum, Lance. Tet (0254) 172214 

At Kiltdale, we provide the professional 
data duplication service. 
More and more companies are 
turning to us to provide the 
quality of reproduction and 
speed of service that cannot be 
matched. Come and join the 

growing number 
of satisfied 

PC' ,o, I 'IB[R .\., O \ E\IBJ::R 'I . JWl.\ 

clients - from individuals, to 
hardware manufacturers such as 
Commodore and Dragon, to 
software specialists such as 
Imagine - who have discovered -
the benefit of working with 
professionals. • 



~ SIR COMPUTERS LTD 
~ CARDIFF • SIR ROM EXTENSION electron. 

BOARD AcornELECTRONComputer £199 
THE ROM BOARD FOR THE BBC MICRO THE SIR ELECTRON PERIPHERALS * Easy to install, no soldering, full RANGE: now available: 

instructions provided. * PAINTER/JOYSTICK PORT 
* Allows up to 256K ROM space. * ROM EXPANSION BOARD 
* Fits easily inside BBC case. Please telephone for full details. * Price: £40.25 ( + £1 p+ p). Coming soon: 'MODE 7' ADAPTOR 

BBC MICROCOMPUTER 
BBC Micro Mode l B ................ £399 
BBCM icroModelBD .............. £489 

SPECIAL OFFERS 
while stocks last 

PL Graphics Digitizer ............... £75 
Jupiter Ace Micro ..................... £49 

SOFTWARE 
Our range covers over 20 soft · 
ware houses. Please write tor 
furthe r details. 

COMPARE OUR PRICES! DISC DRIVES 

Dot Matrix : 

PRINTERS 100K (Single) ....................... £199 
2X 100K(Dual) ........... ......... £349 
2x 400K(Dual ) .................... £669 

Epson FX-80 .................. £399.00 
Epson RX-80 .................. £275 .00 
Epson RX-SO FIT ............ £299.00 
Shinwa/CT1 CP-80 ......... £263 .35 

fi~~r,o:;""1
.' ...•.•...•...... £425 .00 

MONITORS 
Sanyo Black/Green 12' .......... £85 
MicrovitecCUB14 ' Colour ... £269 
KugaVislonl12 ' Colour ....... £280 

ALL PRICES ARE INCLUSIVE OF V.A.T. 
Address all enqu iries to : SIR COMPUTERS LTD. (DEPARTMENT H11) 

91 WHITCHURCH ROAD , CARDIFF CF4 3JP 
Tel : (0222) 21341/621813 
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< Broth er EP-!2 ~ daiiwd to be lht 
vr.orld's ,mallcst dtttromc l)pc•n· 
cr. t'tul it's ii kit more th.an that. 11', 

h;alh:n main1,, 1rnl a built-in R!-1!.l~ inter· 
foKC nican, that, for un~r fl70. ,ou can 
Jct a n:a!<tonablc quahl) rrintcr for )T•ur 
m1cr1l. ·1 he cn11rc ~t-up,.'O!lti ~ou lc!i.., than 
!,(lfflC of the.· intrr/0<·~1 ~ou can get for the 
rm:1('r clc,,:tromc t~~""riter,;. anJ 
1m11.ill\ at ka'1 thc RS:!.12 '§.CfC'am .. 
lntcrt.lce I at \tlU k.luJ anJ hmg. 

The I P-.!2 in 1h1\ :i-cni.c 1:ould pnl\'iJc a 
toc:-tidJ 1n worJ pro..:c~,ing tor man) an 
11•,1.ner of a lo\\ -enJ miuo 

The m.1ch1nc L'l.lmc,m af,urh dural'tk bl.1\ 
with II courlc of weJ~i:.., l;f ptily,t)ri:nc­
m~n.li:. ThC' rad,,ntt ..eemi hrm enou~h 
anJ m..,1Jc th1, \(lU find the Brother 11<lu:J 
awa, m ,t.., cJrr, C.a'>t'.", ...o 1f, no1 li._d, to 
C'l;lfflc to a Jrcal .deal ol harm In 1ram,11 

P(, '0\'l-\ltllR).,Q\l~l f R9,l,,..,., 

The case itself 1s somcthin,: c-1~ h ', 
around 1Jcm x 2.\cm >< ~-~:m. with all 
Ille bits you're haNc to ncetl 1«urcl)' 
ctirrtd into pb..-e. Tbcrc 's ii fdlJ out 
L"lrr)·ing handle , and J plastic cm er for the 
RS!ll . The latter ha~• !t~1al place 1nstdc 
the lid v,herc )'OU ldR clip ii \\hen you're 
u~ng it as• printer. 

The 1m,iJc or the hJ abo ha!> ctippinJ 
,pace lor t•·o spare ,~.u+1on rihhon\, 1111.I a 
plastic band 10 holJ ·a couple of 1hcc.-t, c1f 
rartr l•r Jocumcnh m place. The ha\C of 
the machine d,:,uMc!ii .,. 1hc bottom ol thc­
C'a.\C, 1:rgonomicall~ "f'Ca\.mg n's all \"Cn 

prcu~ 

Th~ £-"P·.U u • rlam p.1pcr. thermal 
printer t~pcwntcr that will talc- ,1.inJ,irJ 
A-1 ,hccts, a nd wall i1H~ you an)1hmg upto 
75·nilumn pnntmg, although at ths... ,..iJth 
~our margin ... will~ non.-<,i,tcnt. Pr.i~ti· 

cally. you're 1herefore 1alk.1ng aboU1 64 
columns. It hti a standard q~rt) 
keyboard. bul wilh a suond lhih that 
allows you thr« charadcn from ~• 
keys. pllK a Mtkulator mode that p,n you 
a fcw ba\K arithmetic functiom. 

It ha!i thr« bask printing moJcs 
non·pnnting (•here you 1.-an store up to 
2.CJIS1.1Wlra1.1cn.or1thl,u1apagc1•f .. ,.i . in 
mcmor)· for printing out later. com."C1cd 
printing C•hcrc il print'\ out It. chara,:tct, 
behind lhc ones rnu're t~pmg , allowing 
~l>U tororr«t;1, ,ougo) and direct pnnting 
(•h(re 11 acts a'I a normal l)'J'l'Wfltcr). II 
ha!i no dc•w:cndcn but 1s mui..·h more kgiblc: 
than IOmc ,11hcr pnnters. 

It's \.hfficull lo 1tt w'h;11 ~ou·re t~pm(I 
through the smo~et.l pbsttc l'O\L'r. hut 
therc's;1 lt.l·h:tra1.'"ler l.(.1)1hatW'low\wh-,1 
)"Ou'rc t~ping as ~ou hpc- U 1n, ""h,11e1,cr 
rmx1c )ou·rc m C1trri.1.gc return " not 
automatic e\·cn ""hen you"rc- 1,ptng into 
mcmon. so \"OU ha\(' to bit rclurn c,cr\ 
time ~ou bl."ar !he hecp. · 

\\hen u..ed a, a printer. the ( p.~ ha, a 
tr;uhfcr r41t" ol .".WI and 75 baud. v,11h a 
7X·l))IC" butler Thi." mlvrmalll)D r.1,c-n l.lR 

u,mg the ma,hme ~ a pnntcr 1\ fairl~ "" 43 



A NIRO G 
24HA CREDITCARDSALESHOALEY(02934)6083 

PAYMENT BY CHEQUE. P.O. ACCESS V ISA 

8 HIGH STREET HORLEY , SURREY. 
Overseas 50p post&packagmg 

SOFTIAI "RE TRADE ENQUIRIE S WELCO ME lflf .,N 29,West H,11,Dartford,Kent (0322)92513/8 

KONG 

COMMODORE 6t 
KB I JS 

A 31 KALL M C PROGRAM WITH BRILLIANT ANIMATED GRAPHICS 

' CMAS•l,Ki HIIIHALLS A,..O IAll:MLS 
CAH I [ SMASHIDIY THC M.AI..L[l If 
YOU CAN .AJM,-uf> A"1> GET !T 

' JUM, OVHI TH[ ,,U "5 YOU IIUN 
-'LONG THE CONVEYOl'I 1£LT MM£ 
SUit[ YOU OONT ENO lW INSID£ Ttil 
CO()l(.£11 

' THC OJr,IL'I' WAY ~ 1$ IY TWC UFT 
....,..ICH ,s u""OE" • co .. st.v.rr 
IAIIIVr.GE Of G•IIOEIIS 

£ 7 9 5 

. 
ltNOCI( OUT ALL THE SUl"N>IITS l'f' 
11:LJt,j .. ,'W cwu, THEM AHO wnNE:ss 
THE Sil'f:CTACUI.AII COLLAJ'Sl Of 
KONGSL.41111 

SKRAMBLE J .S. £7 95 
PILOT YOUR SPACE CRAFT THROUGH THE SIX DEFENCE SECTORS AND DESTROY THE COMMAND MODULE OF THE 
COBRON EMPIRE A 32 KALL M C BLOCKBUSTER 

1 AAMM•t.Ci M1SS1t.£$ H!Jlil'TLE 
TOWARDS YOU 

~ GUIDE YOUII 51'111" WITH 
DlXTUIITY lHltOUGH n.[ MA.Z[ 

MOON BUGGY 

EXPERIENCE ALL THE THRILLS 
OF THE ARCADE GAME AS 
YOU R PATROL C RAFT 
MANOEUVRES OVER THE 
GIANT POT HOLES 

J S C7 95 

e OUTltOY THE IAS( IUOM YOU 
IIIUNOUT~,uu 

JD TIME TREK 

A JO STAR TREK GAME WITH 
REAL ARCADE AC TION 
BA TI LE \'VITH THE ALIENS 

KB JS 095 

3 0000( TH( FIIHl4LLS 
IEC4lJSE TOU CA" I SHOOT 
TH(MO()\,\,-t,j 

HEXPERT 

DUNGEONS 

ENTER THE REALMS OF 
FANTASY \'VITH SUPERB USE 
OF SPRITE GRAPHICS BATilE 
WITH THE FEARFUL FIRE 
BREATHING RED DRAGON 

•• l6H 

11 (ITV WITH HIGH IUSE eLM.Ol~S 

J .S. £7 95 

FROG RUN 

A POPULAR ARCADE GAME 
BROUGHT TO LIFE W1TH 
BRlliANT ANJfM.TED GRAPHCS 

KB JS UH 



.- 41 ,kelch)·. all hough 1he codes arc bencr 
prc~ntcd than in the manual\ of <,0me 
con,itkrably more citpcn,1"·c pnnten 

In use 
Getting going in t)pcv.ntcr mode,., ca1,; 
enough. You ,lip a sheet of paper behmd 
the roller , pre,, the indeit key , and watch 
thcrollcrpullmlhcpapcr . Youthcnhftthc 
du,t cu,·cr. pre,, paper relc.uc and adJUSI 
to y·our t~te. c\O'oe the co,cr. cl~ p.,.pcr 
rc:Jca.~ and )Ou·re off 

You·re now read) to type away; the ,;ue 
of the unit mt:am that the angle of the le~11o 
i\n"t all 11 m111:h1 be, and the kc)) .trc 
rclah,cly,.mall . but I found I soon got u-.cd 
to thc:m. Ooc pcculiant) about the 
keyboard 1\ that I found 11 con,1derabl) 
ea,icrto typcw11h the 1h1ngon my lap than 
on a desk - 1fyou think aboul 1t, th1\ 1\an 
ad,·antagc in a portable. 

But if you·rc typmg ;tway d,rcct , }ou'II 
run mto Tippc-< trouMc, .. hen )·ou 1ry to 
correct. Pourinit corrn1t0n Ouid mto the 
worU.ofth1soned<>csn·1sccm•ucha,mart 
idea. ~ corrected printing mode ,s 
ob\-mu,I) the an,wcr here 

Printing qualny i, nothm110 wnlc home 
about. but 1, 1ood enouih to scn·c its 
purpos,e. When you're U'-ing the carbon 
nbhon )'OU get a rclatl\'el) grc) o,eral\ 
look, but photocopy mg experiments 
.,ho.,.,ed that the dcn,1t\- of the little black 
dots was ire at ent1u1h 10 produce adcq uatc 
oop,e, 

You ge1 mto thermal pnntmg by takmg 
out the carbon nbt>on and usmg thermal 
paper (the \luff ,upplied was v.h1te and 
,tandard A4,.izc). The manual doc~n·t tell 
)'OU lh1>. ,;o you could spend a fru1tle~ hour 
or ~ looking for the relevant and 
non-existent - mode switch 

Thermal pnnt1ng1_.,,n a tas1cful blue. and 
1\ \.'Cl) ca.s)" on the eye th1\, howe .. ·cr 
doc_.,n·t photorop) as v.ell as the carbon 
nbhon. You can "t take carbon cop1C\ - the 
Brother i\ a hit fu,,y about the thic.:knes_., 
and lcitture of paper )·ou use - and th1\ ·~ 
where the 2K memory come_., in The 
lhcory i, thal )'OU t)pe your paf'C. \lore it. 
t~n pnnt out the number of copies )'OU 
n:qu,rc 

U!<mg the machme as a word procc~r 
..,..ill take a linlc gemn,: u\Cd to . if only 
becau\C the people mo\t like!) to bu) 11 
v.on·t ha\-e much cxpcnc::~c of them 
Thc)'°II either be ov.ncf\. of cheap mteros. 
or the~ 'II be bus1ne.,.,men who normal!) 
ha\·e,;omeone el)Cdo1ng theirtn,mg . One 
1dtO!l~nl.'.ra,y ,, that )·ou s.ccm 10 ha"e 1odo 
all wur editing on paf'C )OU can't add 
cop) m 1he mu.Idle of a file <;torcd 1n 
mcmor) , 

The mO\t Ob\·ious goof 10 make i\ to 
forget to 1cll 1hc mllChmc w-hcn you want to 
store text, M 11doc,n'11ell )·Ou when )'OU 're 
wa,t1ng wur time. The way you store is to 
sv.11ch the mode sv.1tch to Store. press 1he 
code buuon (lef1 of the ,pace bar) and ·a·. 
and respond "y' to the question 'Sew 
tcxt1)' You can then be in no-pnnt . 
conected print or d1rc1.1 pnn1, and still 
,tore what )Ou're t)·pmg 

Once )'Ou°\·e f,m(,,hed typinf' , pre>> 1he 
slop key. and ·Store slop' appcan m the 

LCD. 1l>c teitt I\ then m tht: memon-. c"·en 
if you sv.11ch off 1he machine -

You can U\C a numbc::r of method, to 
m!>Crt or delete You can U\C 1he kc::), 
marked a, ,u'"h for the odd character.while 
codc..b dclctC\ the la,t 16 character.. and 
code ·n delete> !he lot The manual has a 
mcc httle pteture t.howmg the quc,taon 
'Delete tcxtr at lhts point. and S.1) s that no 
deletion 1s made 1f a key other than °)' i\ 
pressed. I v.as 1mhall) unable to achic,e 
this happy state. but I \aterd1!>CO,cred that 
it was JU\t \a)·ing ''\ev. teict.,. and although 
1t looked hkc all wa\ l~t , 1t wa,n't. 

ln\Crt 1\ a Jot \i.1(er. and you're si\en 
fairly clear mstru,tH1m a, to how you 
prepare form letteo and the like , with 
plenty of examples of U\IC 

U\mg 1t as a printer 1\ another mottler 
The m,mual 1\ u..cr fnendl) upto lhl\ point , 
with lots of little p1cturc1,,.how1ng )OU what 
10 do. but here you"re JU'it told how to 
switch 11 mtopnnlcr mode and change 1hc 
baud ra1e. You're then gl\cn a couple of 

ta C\ ~ wing )'OU w at t e tee mca 
details are, but apart from that )·ou·rc on 
your own 

In order to be able to u~ 11 a\ a printer , 
you need the correct cable between the 
Brother and your m1t..TO. lo'AC Ct1mpu· 
ters. the mam dl'tritiutor for 1he EP-22. ,s 
currently makm1t up cable, for lhe Colour 
Genie and 1he BBC, but has no plans to 
produ1."C them for other micros. Soif)OUdo 
t>u)' an EP-22. 1t would make ~nsc to get 
your dealer to make up I cable at the same 
time. and make ,ure II works with )·our 
machine . 

After an houror\Oofwrc'itlin,:w11h the 
Brother all well a, one another - a tc::am of 
PCV ,pcciali~h managed to get 11 W'ork1n1 
with a Tand) Model JOO. It didn't work at 
all at 3()) baud, and ... c rut this down to 
,;hght ,ariat1ons between -.h,tt the Tand)' 
thought was 300 and what the Brother 
thought 'Aas After a httle tinkering , 75 
baud did 1he tock.~ 1t 1s~1blc, and th1\ 
duo .,.,.ould produ'"e )'OU a "CJ) nice 
portable ,y,tcm 

There (,,hould be le,t. trouble linking up 
the Brother to the BBC or the Genie. but 
)'Ou·n almm.1 certainl} run mto a few 
brain-bending prohlcm, with other m1c• 
rO!.. It can be done .and )·ou·n be able to get 
11 done , tiu1 1r, a pity, ron\1dering the 
effect the EP-22 could ha\c on the prin1cr 
market. that you won't get more hdp 

As regard, forma111ni, 11 seem, 1hat 
you·n ha\e to do mt)!ll of this throur,h 
software . The hnc ,pa,1ng key on the 
pnn1cr i\ opcra11,e when )vu'rc on-line, 
bot the margm,arc not. So th1n1h hke word 
wrap-round and JU\t1fic-:it1on need to be 
handled b) your micro 

Standard oontinuou, ,tat1onen -.111 fit. 
although )Ou·u ha,·e to np oft th.e 1ractur 

reed holes f1N. and you'll aiam ha\-C 10 
handle pasc bre-aks through \Oft•arc . 

The machine l!i powered either by four 
U2 type battcncs , or by a t,V DC power 
\OUrcc. Brother ha, a stMKl.ard PSU "'hK"h 
,.,11 opc:rate •1th 11. but even 1f you arc 
using it .-uh a m&iM suppl) 11 u~~ the 
battcrin to retain memory 'Ahen 1f~ 
S\\-IIChcdoff 

The PC\i IC\t machine ran quite happil) 
on batteries alo11t dunng the test 

At £170 the EP-22 JU\t ha, to bc a Jood 
deal . lt'<r, w·orth the money aua typcwntcr, 
nc,·cr mind a port a Mc typc:wnter. and for a 
word proco.1,or - albeit an 1dtenrncra11c 
word proceuor - and pnnler11·, nothing 
le~ than a bargain 

Granted. }OU may ha\le interfacing 
proMem,. the pnnt I\R ·, dais)-whccl quali· 
ty. and )\lU don't get de,ccnder,. but )'OU 
Jcl all the~ problem, •nh pnnlc"' at 
doubk the pri1."<" And the machine i, \-() 
quiet that )'OU could u~ 11 au a port.1blc 
t\"pcwritcr in \llua.tK1ns ~ou'd otherw1~ 
nc: .. -er h.1,·e dreamed o( 

Of cour.c . 1here arc lim11a11om, You 
can't I lhink - do 1i1n)thingother than 
te11:t output, and althouih lhe print output 
1~ perfectly ao..~ptablc , 1t 1 ... n·1 •hat ,·ou'd 
citpcct from the high powered busi~ 
penon Brothcr,.ouldnodoubt hkc to buy 
11. But at thl\ pncc you hne to sacriftce 
\Qme ncx1bilit\-, and as 1t 1s it's .-c-11 worth 
the ca\h . Roll On the EP-23 
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NEWNES TECHNICAL BOOKS 

FORTH for Mier~ 
S IP\ t• Oakt ·~· 

Forth 1s a relatively new language which is 
catching on with micro users - its easy to use 
and much faster than BASIC. This book 
teaches the reader to program m FORTH and 
demonstrates the use and power ot this 
extensible language. 

* covers the ditterent 
versions ot the language * special section on 
Dragon FORTH and 
Jupiter Ace FORTH 

Softcover £6.50 

\\:i il ahl t• 
fr oiu \ o ur 111·nn •i'"f 

hoo"i-; •ll l'r 

ORIC· 1 SOFTWARE 
COMPARE THESE PRICES 

XENON· 1 IJK [7 50 
INVADERS IJK ce 7$ 
REVERSE UK [595 
FANTASVOUEST IJK C595 
30 MAZE & BREAKOUT IJK ce 75 
CANOYfLOSS & HA NGMAN IJK ce 75 
ZODIAC Alf [6 20 
DEATH SATELLITE A&F ce20 
SECTOR7GAMESPACK 16K [550 
SECTOR 7 GAM ES PACK 48K Cfl 00 
THE ULTRA PSS [840 
LIGHTCVClE PSS [640 
CENTIPEDE PSS ce 40 
THE GAUNTLET PSS ce 40 
INVADERS PSS ce 40 
HOPPER PSS ce 40 
ORICMON PSS C7 95 
MONTE CARLO RALLY EXPRESS (550 
BRAD RESCUES THE PROFESSOR EXPRESS CS 50 
SPACE OUEST EXPRESS CS 50 
BA.NOil EXPRESS CS 50 
GAMESTFUO EXPRESS C5 SO 
FLIGHT TANSOFT U 00 
THE HOBBIT TANSOFT ( 13 50 
AUTHOR TANSOFT (1300 --------------- -- - ---- -- --
AU ""ICES INCLUDE \/AT & P&P-A llOW21 DAYS FOR 0£UVERY 
PLEASE SUPP\.Y 

NAME 

ADDRESS 

TOTALENClOSEOC 

I SEND ORDERS TO - POSTAL COMPUTER SERVICES. 
I FREEPOST PO BOX 2. MIOHURST. WESTSUSSEX. GU2998R 

L--------------------------

.. 
::c~::,~:~~a~~i; 
WII help )'OU make 1he most ol )'(Ill' ~er s memory ~ lor more 
act'lanced uses and more exCltr'lg gaphics 

YOUR ARST BASIC PROGRAM 
· How-lC>-P'rog"am" book tor lhe first 1me ~er u5ef .,., oob..riul 
llust.rauons and swnple ciagrams 1o help youwnteywtOW'l"l lrst p,C9am., 
iusconehOur 

PROGRAMM ING THE Z80 
~:9 text. de~= :ar:,.:: ~ lO lolcw e~ 
-~'11o<Snda< .ZX81-~~ -·· 



John Lettice welcomes a Cenlronics inierface for 1he Jupil er Ace and Sinclair Spec1rum. 

It all ADS up now 
Just a few months ago the Sinclair machine code. This means that 1t can be !he Ace, the most likely use for the ADS 

Spectrum a nd the Jup11er Ace were shifted aro und in RAM , and will therefore wm be to provide a hard copy output for 
pret ty lonely machines , It v.as difficult v.•ork with all but the fussiest of prognms. program listings, and again it docs this 

to link them toa v.1de ra nge of peripherals However , it is unlikely to work v.ith well. It probably .... ·ouldn't make sense to 
because of the dearth of interfaces. While software that moves RAM top. run it with anything more t:xpcns1ve than 
there v.ere some interfaces ava ilable for lntheeventofyourhaving any difficulty the Z.X printer , unless )'Ou already had a 
the Spect rum, Ace ownen must certa inly with a particular program. clear ins1ruc· larger one, but this .set up should provtde 
ha,·e been feehng aggric,cd at the lack of tions are given on moving the code's all !he buddin g Forth programmer is likely 
support the ir machine was getting. location. to need . 

The Spectrum. of course, has had a run Thingsprocccdjust assmoo1hlywith the Of course there arc hazards with any 
of exce llen l interfa cing dev1ces recently. Ace , although Ace users are much more interfacing proj«t of this kind. The 
courtesy of Sinclair Researc h. The launch likely to be using the ADS to take Spectrum 's token ised keywo rds are a 
of the ADS CentrontCS Interf ace also advantage of lhe ZX Printer , rathe r than particul arly obvio us problem. As 1he 
means 1ha1 the Ace . if not coming in from 1es11ng the joys of 80 columns. Using the leue rsofthecom mandsare storedassingle 
1he cold. has a 1 least been throw n a pair of command PR TON will send all outpu1 via tokens rather than as separate ASCI I 
gloves. 1hein terfacetothcpri nter,whilc PRTO FF codes, just sending 1hem to 1he prin ter 

The ADS comes in tv.o ,·ersions, the switches this off. COP Y will get you a wouldn' t work . 
s1raight interface for !he Spectrum. v.·-hich screen dum p. The ADS therefore decode$ the tokens 

~i~~::Cm !~;"~~~ ~r~~cp:~;~~ ~~~ In use :;:. :~~~e:!~~o:it~;~~e~~:~~! 
sligh1ly more complicated ,crsion for the It can't be often that a single device can software assumes that codes above !he 
Ace . ll ere you first fit an adap1o r card 10 ha ,c (apparenlly) two such widely differ· value of 164 arc tokens, but should you 

j your Ace, then co nnect the interface and ing applications. For the Spectru m, the need to send data bytes above 1his value 
.!' your RAM pack 10 the card obvious thing to do was lo run micro , you can . 
{ A tape with lhe necessary driver soft· printerandTasword2asawordproccssing Using 1he Spectrum's Basic CO PY 
i wa re - Spectrum on one SJde, Ace on 1hc system, a nd the 1hree seemed to get on very command a lso causes problems. so if you 

1 ~~~~~u'::.s t;;!~s
1
:t!!f

1
r:~:::=br: we~:~h~~g the dearth or software for =~i~~ ,~~:i~:::~d J~~e;:~,:c: 

cass.e1te)v.hichemul.1tcsthis . You call i1by 
using RANDOM ISE USR 23310. v.hich 
dumps the screen con1ent.s to the printer . 

The rode provided dmes a Seikosha 
G P-250X, bul information is provided lo 
allow you to a lter it for other graphics 
prin1crs. 

As far as the Ace isconetmed. things arc 
rathe r more DIY . Once you 'vegot O\-erthe 
initial shock of be ing able to use word 
processor class printers and graphics 
plotters , you ·n probably start wondering 
where you' re going to get the word 
processor class softwa re to run with it . 

Verdict 
From the point of view of the Ace owner , 
the ADS interface is undoub1edly a 
winner . At £34.50 it's a reasonably cheap 
way to use the ZX Printe r to produce hard 
copy listinp, and altho ugh il's dearly 
something of an uphill task. it at least 
means the hardwa re for more complica ted 
1ex1 and graphics handhng is there. 

Its position i;is-a-vis the Spectrum is a 
liule more problematical. Granted. it's a 
cheap and effective Ccntronics interface. 
but wilh Sinclair Resea rch plunging 1n10 
in1erfaces in a big way, Spectrum ownen 
may be 1hinking more in terms of going 
RS232 wi1h Inte rface I . 

That said. t here will be Spectrum owners 
who'll want I Centronics interface , and in 
1erms or efficiency and value for money, 
the ADS is certainly highly competilivc . 

... ADS Chl trono hnerf1tt ....._ ZX 
Sptctrwn and Jupner Ace NII 04.50 fllllllllt 
Advaoccd Dlpt&I Sy1tcmt, 9 &o.ctu..dl Ro.d, 
Portsmouth. Hants P048RY , 1cl0'70S-32.l82S. 

l"CN NOVEM8ER ).N 0VEM8ER9 , 1983 



Your starter 
for£150. 

lt'sacompletec omput ersystem : 
the Commodor e VIC 20 computer, 
a cassette unit , a simp le explan · 
ation of computer programming 
!called "Introducti on to Basic Pan 
I"), plus an exclusive compilati on 
tape of four comput er programs 
!Blitz, Type-a-Tune, Race, and 
Hoppit ). 

And all for just £149.99 or less. 
' lt's aterrificopportunitytointro­

duce yourseU, and all your familY, 
to the exciting world of hom e 
computers - and with what has 
been described as the best home 
compute r in the world. 

The VIC 20 has educa t ional pro­
grams for all ages !spelling , physi cs, 
arithmcti c,etc.), plus music , typing, 
chess and home accounts. 

There are special programs like 
Robert Carrier 's menu planner and 
BBC 'Mastermind ; and not forget· 
ting , of course, lots and lots of 
wonderful arcade games. 

You' ll very soon be exploring 
new worlds of colour, animation, 
and sound. 

Not just with a vast choice of 
programs, but with unlimited scope 
for expansion in the futu re. 

Th e VIC 20 is the perfect corn· 

putertostan with because you can 
keep adding to it, and so get even 
more enjoyment out of it . 

There are printers , disk drives, 
memoryexpansionpacksandman y 
other peripherals to choose from. 

Which means, as your confi· 
dence grows, so can your VIC 20. 

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

(= commodore 
VIC20 

YOU CAN SEE THE VIC 20 STARTI R PACK AT A LL BRANC H£S OF DIXONS ANO WAI.LA CE HEATON , ANO AT SELECTED BRANCH£S 
QFBCX)TS, RUMBELOWS ,LASKYS,CURRYS,CRE.ENS,O RBIT, MENZIES ,LEWI.S'S, MAK.RO,TISCO , 

FINE FARE, WIGFALLS,SPECTRUM, COMET. fOHN LEWIS, WOOLWORTH, REOIFFUSION, COO P ANO OTHER GOOD RETAILERS. 
ALSO AT BRANCHES OF A NATIONAL NElWORK OF C01'1.\1000RE COMPVnR DEA.URS. 



• ADVENTURE 

.. 

48K SPECTRUM 

Viking 
voyage 
N-. Valha lll .,..._ Spec-1n.im 
48K r.tc. l.14 ~ ,...._. Le~ nd 
f...t Casscut ....... Mactune 
rodc ........... Nonc o.MIII 
Somt tttail , m.111 order from 
U ,c nd, Frttpou , I M1lloo Road. 
Cambnd,c C84 I UY 

lf 'yoo·,e al"'a)) fancied )OUf· 

self as a naxen haired nord.c 
demigod. but )Ou·,e found 
Burton 'sdoesn '1 qock your:uzc 
m winged helmets. help is al 
hand. Valhalla 1s hair epic. half 
car toon strip. and its Nol"M! 
sc1t1ng 1) ,deal for those with 1he 
fjords in 1he1r bloodstream 

The graphics screen fca1urc) 
a son of strip canoon. "'here 
the cha rttcters actual!) act out 
t he ·screenpla) · seen in the 1cx1 
window below , So. if Thor 
attacks Loki . )Ou'II l>CC Thor 
stndc across the 'loereen towa rd) 
Loki. a nd start bca 1mg him 
about the head with an axe. 
You'll find )Ou tend to s,t back 
and "'a tch 1h1s happen. and the 
other characters arc perfectly 
capable of carr}•ng on wuhou1 
you. but should )OU feel m­
chned to actually do someth ing. 
lhere are six quesis )'OU can be 
gell ing on with. 

Objedlves 
You ha,e 10 ,.,.end )·our \\ ay 
thro ugh Asgard . ~·ltdgard and 
l lell 1optCk upa key. a rmg, a 
shie ld . a sword. an axe and a 
hc lme1. lnorder1odo1 h1s)ou·11 
probably have to pick up a kc) . 

a r ing. a s"ord. clc ... but )OU 
mu)I understand that lhe 
q uc)b. ObJCCIS are actually 
SJX."Cial ,ers1ons of t he abo\e 
ar1cfac1s. 

The q uests must be per­
formed m order. and are m­
creasmg l) difficult . They 
shouldeas1I) fill m 1hcoddspots 
of !edium )Ou run mlo in I hose 
long arct1c n1gh1.s. 

In play 
You ::.1ar1 off " •lh 200 cro " n) 
and )OUr brain,;;. If )OU ,.,.an1 to 
keep the latier inside )OUr )k ull 
11's advisab le 10 gel yourself 
arm s and armour fa1rl) sharp-
1sh. You can buy these from 
,anous other cha racters. bu1 
)Ou can also find them lying 
a round . 

You'll also need food and 
drink. ,.,.,h1ch 1s there in abund­
ance 10 slart \\Ith. but dis· 
appears fairly rapidly as you 
and lhe rest of 1he casl mu nch 
throug h ii. You can some11mes 
induce characters to gl\e you 
things. partic ularly if the char­
acter m q ues t ion - Tho r . for 
e,cample - suffers from total 
eclipse of the brain. 

Thor m fact found h1msclfon 
the rece1,ing end of one of my 
ear lier ,.,.heezes. Fin.I 1ntlucc 
Tho r 10 gt,e )OU the axe. then 
use the axe to kill an unar med 
Tho r . I regarded it asalC)SOn in 
life for the lad . 

As far as the ron d1oon or 
)Our soul 1s concerned. )OU 
starl off about half ,.,. ay between 
good and evil. Your good ness 
rating changes depend ing on 
whether )OU au ack the good 
characten or the bad cha rac· 
tcrs. 

Working on the (1'1;Sump11on 
thal being good ,. ·ould probably 

mean not being '1;ncaky. I de· 
c1ded to JOIR 1he blackguards. It 
might also ha,c had M>mething 
to do with an encoun ter I had 
\\"Ith arc h good 1e Odin, v.ho 
first extracted 50 crn1,1, ns out of 
me for a nng he apparently 
didn'1 htl\C, then took a nng 
from one of his henchgodde~s 
in orde r 10 complete !he trans­
action. 

Tiunki ng da rk 1hough1.s ab­
ou1 gods. landlords and pawn­
bro kers. and feeling pract1cally 
ruined, I hobbled o ff in search 
of a bargam baseme nt .sword. 
Fort unately . shield and hel met 
were to be found JU.SI lying 
aro und. 

Rings \\C t e al.so to be found 1n 
abundance. and I got this 
recurr ing HS1on of Odm sitting 
be hmd a large leaiher·loppcd 
des k smoki ng a fa1 cigar. 
110\\e ,·er .1hc SO crown "·ondcr 
did sen c il.s pu rpose 1,1,ell 
enough. 

Rmgs -c ll:ct pt for Drapnir, 
which isoneofthequest obJCC'IS 
and abo ut as useful as a lead 
hula hoop- g1,·e )Ou a«e<-s 10 
Rmgway.s. \\"h1ch act as 1clc· 
portslb)·passes . So 1n addi1ion 
IO!he usual NORT II .SOUT II 
type command!!! you can use 
·JUMP'. "h1ch take~ )'Ou Club 
Cass to the rele,a nt loca1ion. 

Afte r a bit of hopping around 
like 1his. I was "ell and tr uly 
lost. I asked for he lp. and "as 
10Jd the r1ng1,1,ay nearest me led 
to ... El Vin~? Surely not tht' 
El Vinos? Could I gel a sand­
wich the re? Would they let my 
editor buy a d rmk at 1hc bar? 
Na1urally I had to in"est1ga1c . 

When I fina lly got oul. I'd 
drunk all 1he wme and eaten a ll 
the food I'd had w11h me "'hen I 
arme d . and had had my 1,1,allet 
lightened conside rably by one 
Alvm. billed m che manu:it a.s a 
d1,1,arf. but clea r I) some kmd of 
profiteer . 

I "on' t tell )·ou about my 
ot her alle mpts at the game. 
about my attemp t lo lock a\\·ay 
all the food and wme 1n che 
un1,erse and sell it to the other 
characte rs for huge sum). or 
about my attemp t tosc:11 an axe 
to a wolf. 

Nor \\"Ill I tell )'OU how )OU 
finallyso t,e 1he qucs1- matter 
of fact. I'd be gr:itcful if )ou' d 
1ell ml' . Whal I will tell you 1s 
that Valhalla is "ell wonh the 
rathe r sulb1an1ial cost. 

Verdict 
I ha,e ,cry liu le 1hat c,en 
aproac hcs a compl aint about 
Valhalla. The graphics arc 
good and ,·aried. and although 
the responses can be slow. 1h1s 
is because the machme is pro­
cessing the mo,es for a numbe r 
of characters. not JU.SI )OU. 

E ,·en this mmor proble m is 
deal! "'ith by 1he way the 
program allows )·ou 10 slack 
m.scructions, For exa mple. you 
can type 1n get food. eat food. 
go nort h 1n quick succession. 
then see )Our character do all 
these . Jt' sa good idea 1odo1h1s. 
as 11 lets )'OU get the drop on 
other characters. 

Ano ther departu re from the 
trad itiona l format 1s the 11,•ay 1he 
manual is actually designe d 10 
help you win . Youge1 a detai led 
guide to the characters. a co u­
ple of clues. and a hst of 
com mon words and their 
accepced syntax . 

This means )·ou' II gel mto it 
straight a wa). so it's less frus­
trat ing than most games. 
although no less d1fficul1. 

RATING ...._ ...... ....,_, 
UseofmacWM 

-~ 





Do you suffer from 
PCNitus? 

Thousands dol So, specially for all 
you sufferers who want to keep PCN 
immaculate, easily accessible and out of 
reach of grubby hands, we've designed 
tliis 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 pagesl 

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. 

BINDER ORDER CARD. Please rush me PCN b1nder(s) at £3 .50 each. I enclosed my cheque made 
payable to Personal Computer News. PleasechargemyAccess/Visa/Oiners/American Express card :=.. J 
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( m •c ra Care) m1c,ocompu1err•p••• ••rvlc• 

THIS CHRISTMAS BUY 

SOMEONE A YEAR'S 

PEACE OF MIND ••• 

Offer a MicroCare warnn ty with its diJtinctlve , 

specially designed presenlalion cover . A super gift 

fo r any computer owne r! Warranties for most of the 

popular computers ire a,•allable, 1t prices which 

are very lo" for what they gh·e, A )'ear 's pea ce o( 

mind . 

The sooner you buy• warranty .1hechea.per It could 

be . Look at the tabl e to dt-termine for how little 

you can place M1croCare' s expe rtise at someone's 

d isposal th11Chnstma.s.g 1ving them A year 's l)"ce 

of mind . 

Consider some of the advantages of I MicroCare 

warranty :-

SCltOU:A 

SOU"..M&I 

1. You may send you r compute r in for 

repai r as often as necessary du ring the warTanty period . 

2. Your compu ter receives expert attention and care. 

3. Afte r repai r it is tho roughly tested and 

prompt ly•• poulble . 

4 The smaJI print on the wamn ly states that 

MicroCare's liability extends to the repair of 

electronic faults , or replacemen l of lhe 

computer if found to be irrepairable 

What more could you want ? Buy someone a 

year's J>NCe of mind We have the experience it 

tales . We ha,-e the parts on hand . So act nO\\' , 

l eep someo ne's compu ter "humming .. 

SCHL\fEC 
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(14 90 
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C25.90 

Alan800 
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£21 90 
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(25.90 

BOCA 

(14 90 

01 90 
(2990 

(25 90 

oece 

(14 90 
01 90 

£2990 

(2590 

Commodore \'ic 20 
£14 90 

01 90 
£29 90 

(2590 

CommodoreC 64 
(l.f 90 

£21 90 
C29 90 

(25 90 

lln10" 

(12 90 

(18 90 
05 90 

02 50 

Acorn Eleuron 
( 14 90 

£2190 
0990 

(2 4 .90 

Ont. 

£12 00 

(11!190 
(25 .90 

£22 50 

Com" 

(12 90 

CUl90 
£25 90 

£22 90 

L1nx 

£12 90 

(18 90 
05 90 

0290 

Spectrum 

£12 90 

Cll90 

0590 

C22.90 

ZX81 

C 950 

£13 90 
£1990 

(15.50 

Sinu s 

£1? 90 

£11190 
C2S90 

(2?.50 

Jup1tetAu 

(12 90 
£18 90 

0590 

C22 50 
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£18 90 
W90 

C22 50 
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Six-pack for the 64 

" 

lli son lya few short "eekss1nce 
Commodore 64 o""ncrs li'.Crc 
facing a dire short age or soft· 
ware for their micros. Now t he 
opposite 1s the case: some 
excellent games arc bc1ngsh1p­
pcd m fr om 1hc US while the 
Bn 11sh soft,,.,arc houses ha,c 
finally cranked up their pro­
gra mme~ and arc oo" mcrril) 
churning out cassettes. 

PCN had a look at half a 
I dozen of !he recent releases. 

SUPER DOGFIGHT 
To su n offona • 
high note, a 
class.cm more 
than o ne sense, 
1lu s ""as one of 
the very fus l arca de games a nd 
Term inal Sof1 .... are has pro­
duced a mar"cllou.) 1mple· 
mcn1a11on. 

It's also something of a rarity 
m chat 11,s fo r1 .... op la)t r11. Each 
con1rols a World War I biplane 
in a dogfight to the death. 
Control is by JO)'STlck only. 

A t thcs tartyou lookdov.non 
a blue sky ringed by a cle,er 
grap hic 1mprcss1on of billowi ng 
""hlle clo uds The tv.o com­
ba 1an 1s appear n)'mg side b) 
side before ""heeling av.a, 10 
start the game, 

Th e screen fea 1urc:!. full 
wrap-round 50 11 qu1ckl) be· 
comes a tactical co n1esi to ge1 
on )'Our oppo nent' s 1ail. or 
make a s~ oopmg auac k out of 
the clo ud . 

The planes 1hem~hes arc 
nea t hulc spntc s wuh a simple 
JD effect that g1,cs a sense of 
perspcct1,·c as the) loop and 
dive around. The sound effects 
arc excellent. 

The only minor cnt msm s of 
Supe r Dogfight arc 1hat )'Ou 
need tv.o JO)'Slicks and two 
peop le. Te rminal could ha,e 
produced a game with a wider 
appeal had 1herc been the 
oplion of using the kc)board 
and pla)'1ng against the com­
put er. 

S11IL pro vided you ha,e the 
,oyst1cks and a pla) ing par1ne r . 
1h1s is highly recommended. 

VULTURES 
Unfortu na1el). 
I can 't lavish 
such pra ise on 
this one from J 
Mormon t,.·l1c-~ 

ros. But the re arc no real 
gro urKlson ""h1ch 1ocn11osc 1hc 
ga me . Th e graphics are splc n· 
d id multicolour sprites with 
,cry smoot h animation and 
good sound effect:!.. 

So ""hat's the prob lem" 
Simply that ,t ,s a ll such old hat 
now , It 's been said before m 
PCN Gamcplay a nd meri ts a 
repeat: I here really is lmle poin t 
,n ga mes v. nters turning ou t 
,·ariat1ons on Pacman and 
Space hnadcrs et al. 

Vultures falls mto the categ­
ory of pale 1m11a11on. It's fun 
and fas1 and co lourful but most 
people v.ill already ha,e some­
lhing s1milar. lf )ou don't 1hen 
here 's v.hat you get: )OU play a 
humanoid a1 the foot of 1he 
screen, shoo 11ng down laser· 
spi111ng vullurC:!. desce nding 
from the top. 

If )OU clear the :!.hcct tv.ocggs 
hatch open and 1hree faster. 
more vicious birds appear. If 
they don° 1 shoot )OU first they 
may ptd: )'Ou up and ca rry you 
alo ft to an unspeakable end. 
Shooting them down merely 
mo,es )OU 10 a faste r Je,cl. 

Not ,cry or iginal. not ,e ry 
addiell\C, 

KONG 
No prizes for ~ 
guessing the lll!I · 
plotoft h1sone. .. 
anothe r copy or -
lhe arcade 0 11· 

gmal. This. from Am rog. 1s 1he 
seco nd ,ersi on l \·c ~en for 1he 
64 and though a closer copy of 
the original. loses something 1n 
playab1l1ty. 

Therea reon l) three noorsof 
girders (I seem to recall 1hc 

arcade ,erSlon ha, mg four) but 
c,cry1hmge lsc v.111 be familiar 
Kong e,cn throws the barrels. 
mslead of them magically 
appeanng from off screen 
somewhere. 

Aga in . the grap hics a rc v.cll 
done but gl\Cn the graphic,. 
facilitie s on the 64. there can be 
no excuse for bonng d isplays or 
jer ky an1n1a11on. 

One commo n fauh v.-11h 64 
sprites is that c:ollis1ondctec1,on 
can be tnd.) to handle and thi"' 
seems to be a fault here. The 
upsh o1 ,.., thal timin g )OUr 
Jumps isc,en more crucial than 
arcade add icts v.111 be used 10 

ll ov.e,er. if )OU v.ant a ,eb1on 
o f Kong. )OU could do Y.O~. 

BITMANIA 
The. lo•poin1o f ~ 71~ this round-up. 

~:~!lnh.ih:7:~~ (lflJi 
da rd of pack ag-
ing cred1b one Kicron Bren nan 
with the crca 11on of 8 11mama. 
I le is. appa rcn11). 16 )Cab old 
and prefc~ games that arc •fast. 
colourf ul and \ISUallycxc11mg'. 

811ma ma fulfills these cond1-
11ons but fa ils m one depar1-
mcn 1: if s a bor ing game lo play . 

Master Brennan 1sav.uardm 
t tlc graphics depa rtment and 
this game is one or the m<»l 
beau tiful I ha,e seen. Th e 11t1c 
scree n 1scolour ful \l.1ttl a clever 
scnpt display. The game it.self 
features user-defined graph~. 
sv.·~h1ng spnt el!, and a mulu· 
tudc of l!ohapc:!. v,.h1u:1ng abo ut 
mall d1rcc11ons. 

Sadl) . 11,.., marred by a lack.of 
bala nce . If half the effort 1n· 
,el!otcd m ttle graphics depart-

mcnt had been ~pent on 1mpro­
vmg1hc actual pla) ab1ht) of the 
game. 11 v.ould h:ne been a 
masterpiece. 

After the fiN momcnb of 
blind panic m the fJcc of the 
screen p)rotcchmo.11 become~ 
appare nt that )OU c,m ~11100 
)'Our gun m one of -.cQral 
rcla 11,el) ~1fe ~poh and, v.1th 
only a fcv. co rrcc11on.:!.. knod. 
out the enem y v.11h unpu1111y. 

The Ken, mo 1, abo a hnl e 
bizarre You arc app.ircllll) m 
the da t.i bu\ of the 6-i Jllc mp­
tmg to reach the ·cen t ral core'. 
You do 1h1!i by l>la~tmg the bill!, 
d 1~patchcd agam~t )OU by the 
CPU. 

B) far t he bc.:!.t lhmg ;1bou1 
B1tman1a 1s 1he 1n1roduc 11on 
sequence. If. m5tcad of gomg 
s1ta1ght into the ac11on. )OU 
""all a b11, )O U v.ill be rc""arded 
b) a i.upcrb pu~cc or mu ... 1cal 
programming that !iOUnd!i \Cf) 

muc-h like Vi,ald1 I quickly 
ga,c up pl.a)mg and left thil!o 
mu5.1cal accompa niment run ­
nmg for .a ""hllc 

MOON BUGGY 
i;~the rAn1~;; ~.~ 
and much t he ~ 
bcucr of t he ~ 
tv.o. You con-
1rol lhe ,c hi cle of the t11le, 
speed ing acrOl!,l!, the luna r Ccr­
ra1n facing a mult11udc or pcnl !i 
from an encm) a1t;1cl. force. 

There arc m:an) v.ay~ co lose 
here. l,tppcd from abo,e. 
bla.:!.tCd from 1hc front. dm mg 
o,cr a mme or Mmpl) cr;i...h1n!! 
m a crnte r . You ha,c forv..ird 
and , cruc.tl la<,ers to defend 
)OU~ lf and control mc r the 



speed of iour bugg). 8 ) 
accelera tin g and Jumping )OU 

can a\o id the mine s and cr aters 
but 11 real I) is a tes t ofhand-c)e 
coord 1na11on. 

The graph ,~ a rc , ,m ple but 
cutely cffecll\e. Y our bugg) 
has independent ,1x·\\hccl sus· 
pens ion as )OU mo,c acrO!<."' the 
roug h surfa ce and \\hen )OU 
lose a h fe the l} f C) pop o ff m a 
manner g uar ani eed to ra ise a 
smi le . 

SUPER COPTER 
l fchcopte ~ do • 
seemto be1non 
th e 64 this 5ea-
son. Fo llo \\ mg 
hornn the ro lor 
blade!> of Chophftcr and Fort 
Apoca lyl)!\,C ro mc!> this l1tle 
from nc "' co mer M ondan a. 

I fell the adrc na hn ... urge as I 
read the inl a): 11 M>und, hL.e a 
combm at 1on of 31) arcade ac­
tion an d Righ t !>1mula1or. And 
so 111s. but a httlc d1<i.3ppomtm g 
m the 1mplcmcn1,111on. 

You ha, e t"'o'iC'rccndl\pla)' 
m the fir st scchon. sla r tmg \\Ith 
the ,·,cw from 1hc cod, pu . 
D isplays include speed, RPM. 
p11ch. fuel and other necess111es 
offhghtcon trol. Youcans"'11ch 
to r ad:ir \\hu~h g"c, )OU a 
ptcto rial image o f 1hc pla)ficld 
and , how!> )Our J)0!,1l10n. ba r ­
rage balloon,. ground to air I 
m1ss1lcs an d ) OUr lar gct - the 
enem y islan d . 

Th e hazards m 1h1s r.n:1 
scc11on include ,U o:>ft hi gh 
mountains \\h1ch )OU mu ... 1 fl ) 
o,c r or round .. and a rad a r 
\C'rcen at 1 .. 500 fee t "'h1ch )O U 
ffiU">I 0) un de r . 

tt a,mg reached the isl and m 
less than Snu n"' 30,.c~. )OU ca n 
refuel ;md -.et abo ut blo\\1ng. 
thing s up U nfo rtun :t1cl)' I "'a"' 
ne, er able 10 get to 1h1Sc "<c1tmg 
b11 .. being m lhe habit of h11t1ng 
mountams .. lase~or m1ss1les. or 
a,01dmg these and runmni! out 
of 11me. 

The gra phi cs are adequate. 
the M>und 1s d1sappomt1ng and. 
so far as I \\as able to tell, 
1here·s littl e e xci1e men1. 
II O\\C\ e r . II doe!I make a 
change from lhe l n,aders,Pac­
man clon e~. 

_ ..., , .... (t7.9") . An1rot, 
8 ll1gh S1rcct. llorlcy .. Surrey 
..,_ (£6.9"),J Mormon 
Mier°'. 2 Gleasdale Strcc1. Lttck 
...... 1111111111 (i9 .9S) .. Terminal 
Soft wart .. 28 Church Lane. 
Prc"1 .. ich,Mam"'hcstcr. 
....... (!6.9"). V1rs1nGalnC$, 
61-63 Port<>Mllo Road .. London 
WII 
...... C:..W (LS 65) , Moncbtta 
Ltd, 38 Cudchnpon A\-cnuc:. 
Wortt"Stn Parl... Surrt y 

P{', ',Q\E\IBI K l-,Q\I \IIJLK Y 1\111..l 

Which home computer gives 
you so much software for so little? 

l29.9) Entcn:.'linmcnt for a ll: 
\'1d, .. •o("h,..,, {34.95 
!\lundun .. m lZ9.95 
P.1r-,,.., (01'(K1n,1I ~1xuh) U9.95 
()ii'k..-lln tH.95 
Tunrlt.-1,ot D, .. ,m l24.95 
AJ,,..·n1ur ... ·(·,1rl"'-~"-' l2 4.95 

AdJmi:lnl1l AJ1ennm.•G11nd: 
.11\.1c(H.95 

1\J\,...,.m1rc Lmd 
!\l1"1onlmptr-,1hlc.· 
\'oo ... h, <. ·.ode 
lnc.•( ·oum 
Str,1~,·0, .. 1\ ... ....._'\ 
!\h,M·,hm llnu ...... · 
r,r.m...J c'ol [)oom 
Gho,1Trmn 
S,l\,._,,J,l.u"k.l 
<.K~ .. L..,1 \(,.,,ii,. ..... 

\lpn'k..1' 
(OptKn1l ...,1x.,.,,hl 

Tllm ..... t....,... 
l .1r\\;1r,.. 
( h1,holmTr.nl 
lllMI .... 
T+.,mlNtlll1:l-LI\ 
l "onnc, t h,or 
,· .... t...,1Gm-... .... 1 
I lum TI-...·\'( i.nnpm 
l1,c'",\-\o;k.L..•Su,1c.T 
,\m .. 1;11))! 

Att.k.l 
B\,1,(\1 
nt ..... l,.k.l& I\.L. ... ., 
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Turn theP-age and see 
the unbeatable • 





The unbeatable 
TI Home Computer. 

Its all the computers your 
family will ever need. 

Buying a home computer is somc..-1:hing 
you have to get right first time. It's too 
late when you've got one to find it 
won't rake plug-in software. Or can't 
be programmed \vithout an expensive 
accessory. 

The TI Home Co mput er is a 
real comput er system 

The TI Home Computer has got the 
memory power you might expect 
from morceX)X!nsivecomputers, built 
in.AtitsheartisapowerfulTMS9900 
16-BIT Microprocessoc Most other 
home computers have only an 8-BIT. 
And you can expand the memory 
from 16K of RAM up to 52K. 

The total memory capacity is 
114K Bytes. 

A wide range of 
software for everyo ne 

Another feature that makes the TI 
S\~tcrn so powerful, yet so easy to use 
is Solid State Software.'" These plug­
in cartridges cover everything from 
space games like Parsccn,i to teaching 
maths, managing home finances and 
composing music. And the range is 
getting wider all the time. 

It even has wha t 
prof ess ionals look for in 

a hom e comp u ter 
CPU , ThlS 9900 16-BIT, plus 2561>,te 
Scr.uchpad RAM. 
Mcmo<y.Toc.ol 114K b\t<>; 26K b\tco 
ROM internal: up to 36K ROM cart.ndges 
external; 16K bu1h1n RAM expandable to 
52K b\tcs. 
Kcyboaro ,48KeyQWERTY.alphalock. 
function 1u .. ,y au10 repeat . 
Sound : 5 ()Ct;)VCS. 3 s1muh:an~ous tones. 
noi.setone 
Colour. 16 fo,'t,10"nd and baclcground. 
H~rcsolution. 
lntcrf acet : Cassttte. TY, 2 jo-,'ltteb, 
mam penpheral port. 

More than one 
programming bnguagc 

The standard programming language. 
TI BASIC, is built into your TI 
Home Co mputer so you can begin 
progranuning right away. Bur there's 
an expanded range of optional 
languages like Extended BASIC, TI 
Logo, USCD-Pascal, TI FORTH and 
Asscmblec 

With these you can fully expand 
your programming skills. 

A wide rang e of periph erals 
Most compurcrs lose a lot of memory 
when you add peripherals. The TI 
Home Computer is different. E\,ery 
JX!riphcral comes \'-'ith irs own built-in 
programs to keep the loss of memory 
ro a minimum. 

The convenient Peripheral 
Expansion System houses up to eight 
peciphcrnls. Additional hardware 
cards simply plug in. You can even add 
a complete Floppy Disk Memory 
System. 

The peripherals include memory 
expansion, RS232 Interface, P-Code 
card and more There's also a 
sophisticated matrix printerand Solid 
Srnte Sp..=h'" synthesizer-which 
you can use ,.;th your own TI BASIC 
programs. 

A lot more for no more 
The TI Home Computer ~oves you so 
much more \\.ithout costing more. 
At today's price it's exceptional 
value. Take your family round 
to cry one. If you never tt) ' " 
it you'll never know ~t I, 
you 're missing. 

TEXAS 
INSTRUMENTS 

Creating useful products 
and services for you. 



• CUBIC CAPERS 

ATARI 400/800 

Spring to 
action 
._, Shnlr.y .... At•n 400,'800 
""' ( l 4 9S ....... Cosm1 
,._.. Cam nc ._W... Vic-
20. 11 99 4 .... Homt 
Computers. 2J.i Church SI. 
BI.cir.pool FYI ) PX Tc1025l 
22l40 . 

If )Ou\e e,er ov.ned one of 
those spring-hke 10) 'S kn°"n as 
a Slink)·. then the hero ,n this 
ga me should be fam1l1arto )OU . 
Similar!)·, 1( you' r e an a rcade 
fan. 1hc game 11~1f v.111 no1 be 
unknown . 

Objectives 
Coniro lhng Shnk). )OU mu st 
bounce around a Pyram id of 
cubes. turni ng eac h one 10 the 
same colour as )OU go. You 
start v. 11h 25,(0) pomtsand lose 
pomb v.-11h eac h mo,c - 1he 
aim is to lose as few as possible. 
Se,era l obJecls he lp or hinder 
)"Our prog r ess - a mag net, 
rain drop. du,;;1cLoud. face and 
chameleon. The se can drop you 
offthccdge .spee d)ou up. slov. 
)'OU dov.n, v.1pe )OU out or 1u;1 
gene ral!) gel in the V.3). 
l·lyperspacc hole s and bonus 
block<s add to the comphca­
t1ons. as do the 99 differen t 
lc,elsofpla) . 

In play 
Shn ky, a golden ~nng. IS 

pe rched on the top left of a pile 
of 52 three·d 1men s1onal v.hue 
cubes. ll e can only hop dmgo-­
nallyand moving the Joyst ick in 

chc ""rong d1rect1on ""hen he's 
near 1hcedge ha~Shnk) JJ,pnng­
mg to his doom. On the fim 
le,el. Slink) mc rel) ha!i 10 land 
on each hexagon. turning 11 Co 
blue. I f he leaps do""n a black 
h)pcrs pacc block. he ends back 
up at 1op left. 

All the hazards ha, c names. a 
feature 1ha11s probably nght for 
1hc )Ounges1 pla)ers but a trifle 
lrcade) for older hands. Do 
Marge the magnet and Ralph 
1he raindrop make )'OU JJ,m1le or 
grimace? Marge has a nas1y 
habit of R)"1ng along a row al 
irregular hmcJJ, and 1f the re. 
Shnk) \lo1II be picked up and 
dropped orf the edge. On the 
other hand Shnk) might be 
luck) ' and drop do""n a h)'J>Cf:!>­
pacc hole . 

Slink) cum~ blue"" hen hit b) 
Ralph and mo,es al double 
speed . If h11 b) Dusty 1he 
dustdoud. Slink) turns brov.n 
and loses more po1nb per 
mo,c . If muck by Ralph m,d 
Dusi). he rush and Oil-Can 
Charlie rushes on tocarl h im off 
for scrap metal to 1he tune of 
Raind rops Keep Fallin' On My 
I lead! 

Verdict 
I ligh l) add tct1\C, much more so 
than the origina l arcade ,er· 
sion. The colourful graphics. 
partkularly Slink) itsel f are 
excellen1. Despi1e 1he t"'ee 
name), this 13 a first class game 
of skill andlltrategy for all ages . 

RATING 
l.astlor 
...... llllily 
Use of inachine 
Orff ..... 

.... ~ 

COMMODORE 64 

Bert likes 
bounce 
.._ Hcxpc.rt.,.. Commodort 
64 ,._ £7.95 ,...._ An,roc 
So(1• -art ,8 H1gh S1, Horky . 
Surrey,._. Cuse lte ... 
..._ None ..... M1alo rder& 
rttaikrs 

Ano ther arcade o riginal comes 
to 1hc person a l cornpu1e r . Ben. 
for-.ak ing his o ld heap of hex· 
agon) . has tal.e n up residence 
on a new pile of block;. 
Although he can no"' be found 
bouncing around on the Com­
modore 64. he _.,1,11 ha sn't 
llhaken off h,_., pur-.uef). 

Objedives 
An odd. furry creature. Be rt 
has been abducted by Zoga­
naar . a wicked w11ch and forced 
10 play on her fiendis h Pyramid 
of hexagon_.,_ Bert must leap 
from block to blocl.. a,01dmg 
t"'omas..,"e rubber balls v.-h1ch 
ar c bouncing around after him. 
Nol only tha t . lhc v.itch 's pet 
snakcC01l y. has a I.so decided to 
)Ornp round the P) ram1d. 

Bert must change the colour 
o f e\ery hexago n b) Jumpmgon 
each one. l fhc is1ouched by a 
ball or the snake. he loses one of 
h1sfi,ell\ ts. lt hc inad\ertently 
leapsoff 1heedge , b)c bye Ben 
for good. 

Bert ha s some help . fie can 
Jump on one of tv.o ~pinning 
disks v.hich "''II transport him 
10 the 1opo f 1he p)Jam,ds. 

can' t starl un11I it reac hes 1he 
top. Unfor t unately, this pause 
occ-urs e,·ery 11me )'OU start a 
ne"' game and slows dov.n the 
pace . The pyramid of 21 t hree­
d, mensmnal blue hexagons 
appears. with a choco lale-col­
oured spinning disk on both 
sides. 

A sp1nn1ng bar r el desce nds 
from on high. depositing Bert 
part way do"'n the pyra mid . 
The game is afoot. and 1hafs 
qui te an apt phr ase Since Bert 
nee(b to be ve r y fleet of fool. 

He's ha rdly sta rted leaping 
"'hen t"'o giant Mahescrs start 
bouncing down 1he pyramid. 
1mmed1a1el) follo"'ed by the 
co1ledsnake. If he 's leapt upon. 
Bert loses a hfe. Fair eno ugh. 
What' s 00 1 quite so spo rt ing is 
that 1f. m leaping. he just 
touches any o f these cr eatures 
m pass ing. he s11II loses a life. 
E, ·en "'orse. 1f he sho uld Jump 
off the pyramid a ltoge ther. he 
loses al l hislhesand that ma kes 
11 a bit frustra t ing. If Bert can 
turn all the hexagons )ellow by 
landingon thcm.hcga1nsbo nus 
poin1s an d has 10 slart agai n . 
with the ac 1ion faster. 

Sound effects arc minimal. 
The graphics are p leasan t if 
lackmgi nan 1mat 1on . Hov.c,·c r. 
I was imp ressed by the bouocc 
of1he rubber balls. and lhc J-.D 
effect is a sa,inggrace. 

Venlict 
The grap hics a nd sound could 
ha,c bee n li\ehcr and there's 
no1 enough \'arie ty to ho ld the 
allc nt ion for Long. Nc,erthc­
lcss. it is a challenging hul e 
game and v.o n h a spi n . ...,c_ 

In play RATING 

No m1mducto, ) mus,c. JUSI a ~ 
.simple title page v.1th the title • -, --v 
.slowl)' moving from the bottom Useohnaellilte 
to the top of the .',("reen. You ValuefotMOMJ 

f'C",I 1'0V[MB[R3-1'0\fM8ER9.198J 



W hich book woul d your micro w ant yo u to buy? PCNs rev iew page helps you choose. 

Computer 
Programming _ ... 

'T ucll Y CMtrsetf eon.,uter 
__ ... 
Commodore 64, ltr l Carter •IHI 
t HIIUn, pultlislted ltr Hodder & 
_ .. a .1s1 .. ..-11. 
206 ..... 1. 
An)OtlC ram1lar ..... 1h the Teach 
Yo uNClf range of 11tles will 
know .... hat to expect fro m 1h1s 
o(fcn ng: .... cll 1hought out , pro­
fessionally produced, clearly 
presented . !( there is a criticism 
i1 can only be that 1t 1s rathe r dry 
stuff. 

1101,1,eH.·r, perse\erance has 
i ls own rewards and this 1s a 
boo k ""ell ""or th studying. Be­
gmmng v.,t h a s1ra1ghtforv.ard. 
no-no nsense guide to comp u-. 
lers. 11 works 11s way through 
lhc by now v.cll tncd and teste d 
route of inpuuo utpul ro uti nes. 
program de\clopment. bran­
ches. and the othe r unexc1tmg 
bu1 necessary prerequ 1~1tes to 
gelling )Our mtero to do ""hat 
)'OUW3nl. 

The n follo""-s "'hat many will 
find 1he more interesting and 
exc1tmg~clt0n on grap hics and 
sprites. M>und a nd bigger ap.­
phcatmns. 

All or 1h1s 11; thoughtfully 
1llus1r :ned v.llh diag rams. nov.­
chans. prin 1outs and program 
h:,tmgs . 

It ,s perhaps the choice or 
progra m uample1; th:u gl\eS 
1he boo k its sc nou:, reel. The re 
are no f m ·olous (or p.1rt1c-ular l) 
c:mt1ng) examples and a loo k at 
the Im rc\cals all: a prog ram to 
calculate hnea r regression. a 
mo n gagc cakula1or. one to 
calculate the rool.s o f quadratic 
equations. I lo"'c,c r . 11 mus1 be 
s:ud that the select ion adm ir· 
abl)' 11\us1ra1cst he points under 
discussion. 

1r all th1 .. sounds o rf-pu111ng 
to !hose of )OU " " h dreams of 
inter-galac tic. mul11-rolou red 
megadeath on your ~. the 

book "' 111 fulfill 1he promise o( 
its 111le: it "''ll teac h you to 
prog ram you r 64. 

Indeed. o( 1he many books 
1ha1 ha\'C appea red for 1his 
mac hine. 1h1s 1s undoubte dly 
the best I ha,esccn i(you real I} 
want to learn to program and 
arc not Just 1oymg with a 
powe rful micro. PW 

'TIM Key totlle K,yl1Nnl' by , A 
....... ... -by-. .. 
£2.951 .. ..-11, 64 ..... ,. 
E\·cn tho ugh )·ou can talk 
comp uter-speak. beat the 
aliens and keep your home 
accounts o n hnc. challCt\ arc 
)OU are still a two-finge red 
1ypist. And "'ha1 makes 1hat 
ted ious is you stlll ha, e 10 look 
at the keyboard rather t han at 
1he screen. 

With this teac h·)·ourself 
pape rback Murphy aims to 
!rain you thro ugh the l) ping 
barrier. c,en 1f )·ou\,e nc\e r 
touc hed 1he keys befo re. 

O ear. "'ell-presented 1n­
st ructeons take you easily 
thro ugh 1hc co urse. ~an ing 
V.'1lh an explanat ion o( how to 
positio n )'Our hands o,er the 
boa rd and fim.;;hmg v.·ith 
COV)'ing exercises. 11\erc arc 
plen ty o( diagra ms. rc,·1s1on 
1csts and practice routines. 
allowing )'OU to mas1cr the kc)~ 
at )·our ow n speed. 

Thoug h des igned more for 
the typew nt er user, th 1.s "'o uld 
do equa lly "'ell for q"'eny 
kcybo.ard tappcn.. NII 

'Procnimminl Tips for, .. 88C 
Micro' IAconl User Anau ... ), 
,."1dtledt,yAdditoft.w....,. .. 
£6.951 .. ..-k, 143 ..... ,. 
ll cre·)> a good bool.. that does 
"'ha t II claims to do. O n the 
co,cr "'e·rc 1old 11 contains 
a r11cles on ·graph ics. sound. 
program ming. prin ter.. d isks. 
tapes· and 11 does. m consider· 
able detail. 

llu " Acorn U$U an nua l is 
designed as a series of ar ticles 

"' h1ch go from the ,anousfixcs 
nccdcd fortheOSO. I opcra11ng 
S)'Slcm. to 1hc BBC O FS and 
how pn n1ers work. They look 
the sa me as t he) did "'hen 
publis hed m the magazine and 
include programs. 

With all th is the book ,s a 
must 1( )'ou\e Just bough t a 
BBC Micro and "'a nt to kno"' 
what it can do and how to do 1t. 
In the programming scc11on . 
there arc hmu and hps on 
speed ing up programs. garbage 
collec tion and \'ano us pro­
cedu res and functions. 

The next chapter is on 
grap hics. and includes amcles 
on mo,·ing ptclur es, colours, 
and how to insta ll a hght·pen 
and how it "'orh. 

Therc·s a chap1e r o n sound 
with sections on the sound and 
eO\elope com mand ... finish ing 
"' Ith progra ms on how to com­
pose ""i1h the BBC. An excel­
lent chap ter on the disk sy.;;1em 
follows chi.. and 1hc book con­
cludes with a sccllon on tapes 
and multiple program~. a nd a 
game. 

All in all this 1s an excellent 
book and useful for refe rence. 

KG 

'OwtstaftdiftlPtocramsfor,our 
- ·t,y- -• lcles, 
P11Willltdi.,hrttrface 
,..-. .. £5.95 1 .. -
181 ,ctt) , 
The tit le of 1h1s book fills you 
with great expcctallo n,;; "' h1ch 
for me at least "ere not ful­
filled . 

After a bnef fo rc"'ord. the 
first chapte r plunges st ra1gh1 
into the first program. Each 
progra m h:i.. an in1roduct1on 
co,·c rmg about a page . There 
arc bne f explanat ions o( the 
prog ram structure for the earl} 
prog ramli. but as 1he boo k 
progresses l~s infor matt0 n is 
g1,·en. 

The book is dt\ 1ded in10 
sections on ut1hty prog rams. 

gra ph ics. games. gene ral 
education. language ~kills and 
numbe r ski lls, The u111t1y prog­
rams a re qu11c st ra1ghtfo~ a rd 
but also rat her hm1ted . For 
C1Cample, the Bank Account 
progra m on!) records deb its 
and ercdll~ without a fac1hl) to 
add comme nts on each trans.1C· 
IIOn. 

The graph ics programs en ­
able you to draw p1cturcsofthe 
space shu11lc o r a Lambo rgh ini 
sportscarin a \'an etyo ( coloun. 
in a s1m1lar rash1on to 1he 
sample prog ram gn cn on lhc 
AppleS)'Stem mastc rd 1sk. The 
shape plotte r is 1hc longest and 
probably one of the (cw ou t­
Sland mg prog rams. 1lus uses 
equa tions todrawstra1gn1 hnes. 
circles. h)pe rbo las and ex­
poncn1ia l grnphs. 

The games see1ion conta ins 
the pred1ctabk \.ersion o( 
black Jack plus t"'oot hcr gamb­
linggames as"' e ll asa vers iono ( 
Mas1crmind called Applemind. 
An up-to-date "'a rgamc ent i­
t led Attack from the USS R . 
complete "'1th SS20 m1,~1lcs. 
bnngs the film Wa,gomrs to 
)Our O\\'nCOmpuler . Vell 11; t~~ 
name o( the ~pact' program in 
"'h1ch )OU ha,c d1foC()\Crcd a 
nc"' pl ane! and, JU~I like the 
intrepid colo m .. , o ( the p.a,t. 
procted to annihi late 1he na· 
11,csonc b)· one so that 111.;;,;;afc 
for humans to 11,e there. 

The eduea11onal programs 
teac h useful things hke the 
cap ita ls o ( the ""orl d. famous 
people. gcomett') and menta l 
an 1hmet ic. O(cour<;c, )'Ou h3\'C 
to know all the ans"'ers to 
progra m the compute r . The 
final program is 1ha1 old Um­
,·ers1tyro mpu1erpr ogrnm m1ng 
course ravou m c. the ro<>1s of a 
quadratic eq uatio n. 

I "'ould ootcall theprograms 
in this book outs land ing; some 
of them arc good. but others are 
on lyfa1r. M8 



MiCRO ~.NSWERS 
YOU'VE READ WHO'S 

BEST 
VISIT THE WORST 
Come and see how we run our business 

• Overstocked 
Ten micros , over one thousand software titles and a wide range of books , 
magazines and peripherals. 

• Excessive Service 
All main micros on permanent demons tration and any purchase will be gladly 
demonstrated before sale . 

• Overstaffed 
Laurie , Steve , Nadeem and John , who all own and use their own micros. 

• Too easily accessible location 
Only two minutes walk from Victo ria Station, which is covered by mainline 
and underground trains and over 20 inner London bus routes. 

NOW OPEN 

MiCRO ~.NSWERS 
70-71 WILTON ROAD LONDON SW1 V 1 DE 
Te lephon e: 01-630 5995 

TWO MINUTES FROM VICTORIA STATION 
OPE N MONDAY-FRIDAY 10AM-8 .30PM 
SATURDAY 10AM-7PM 



PffiProgramCards 
ProgramCa rds are a h,md) v.a) of collect· 
ing softv.are. Each ca rd of the hstmg 
coma ms a set of commen ts v. h1ch tell )OU 
how the prog ram v.or l saS)O U l )pe 11 m. If 
)O U v.1sh tocon\e rt the program to run on 
ano t her machme. thc\C commenh are 
ima luable. So. hopcfoll). our offering:,, 
will find a YI 1dcr audience. 

T YIO cduc :u, onal programs. th1,; Ylce k. 
on~for t he Spcctrun (..iSK) ;md one for 1he 
On e-I. 

The program for lhc Orie. from M rs D 
Ross. 1s an educa tiona l puzzle called 
mullisquar e. Youa rcprescn 1cdv.11ha nine 
b)' mne gr id . pnnlcd on the M:rccn, 
Mul11phca11on ques11ons arc then aslcd . 
with a que stion mar k placed m the -.quare 
v.hc ret he solu11on v.ould be. lfthean:-.v.er. 
entered , 1s cor rect. 1hcn the :,,olu11on 
replacest hc quc:,,tion mar l If the an:-.v.cr 1s 
v.rong , then an astc n sl 1spl aced there a nd 
the question 1saskcd aga in . at a la1crdatc 1n 
the puzzle. 

The u-.c or a matm: 1s ,cry good for 
rcprc-.cntmg the rclat1on,h 1p be tY1cc n 

number.. and their mul11plcs Th e matm , 
can also be used to glea n d ues as to YI hat 
the ansv.crs arc. 

Mult,~ uarc 1, qmtc a simple program 
and quiz. bu111 doc, ha\C the ad , antagco r 
bcmgs hor l :mdcas) IOt}pc m. 

A more ad\ancc d educa tional prog ram 
1, 1hc m1m·math program from AJ ~foran. 
of C horlc ton. m Man chc:o.ter. 'll us prog­
ram. for the Spect rum. can be used b) 
either one o r a number of people. as the 
num bers d1spla)ed on the screen arc 
except1ona ll) large. TilC testcons1sbof the 
four main a nthm ehca l 01>erat1ons. add. 
:o.ubt ract , d1, 1de and mult1pl). Th e add1110n 
and subtraction 1c:-.ts can be ..ohc d by 
menial a nth meuc. but the muluphc ;111on 
and d1\ •~mn tcsls tend to be a hu le on lhe 
difficult side and ma) need t he help of a 
piece o r pape r. 

Tv.o lc,cl~of 1c,1 a re offered . The cas) 
lc,cl s arc 001 too d1fficul1. hut the hard 
ones ge t a bit nast)' . c,pecia ll) the 
mult1pl1ca11on tc,1s. 

On-screen m,truc1i on, a re pro , idcd. 

but b) typing ·STOP' during an) of the 
tcsb.)'Oucan gel b:tck to the menu . )Ou arc 
not allo .... cd m s1op unul )OU h:1\e '-C'Ored 
,;omclhmg. Note that the teache r and Fool 
on the 11111 rou11ncs can be missed out as 
req uired. as can the tune.., .... hich are pla~ed 
a1 1hc end of c:1ch sectio n 1f )Ou get more 
than SO percent. 
We pay fo r pubh,hcd program" accordin g 
to romplc '(1ty. or igmaht) and th e prog­
ramming ,l,11 dcmon,t r.ttcd. So "h) nol 
g.i,eusa RUN fo r ourm onc)'? 

As " ell as the cash. )OU rccc1,c the 
~a11sfac11on of -.ccmg )Our b)hnc on the 
ProgramCard - v.hich "ill . of cour.e . be 
smpped out and filed a ,...ay m the libraries 
o f thous,ands of mic ro enthusiasts . 

Send )Our ronmhutio n . on d1sl. or 
ca ... seue. cogethc r \\Ith a pl:un paperh s11ng 
and brid summal) notes to: The Progra" u 
£d11or, Prrso,iu/ Compwr r Nr.,..·s, VNU. 
610 .xfor,I S1rrt'I. /...om/o,i \VIA ] II G. 

Alld 1sksa ndcas'.'iettcsw1llbc rct urncda, 
soon as possible .1fter C\aluat ion 
publ1cat 1on, at our C:\pt:n!>C. 
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1-3 
5 
10 
11 
14-20 

50-164 

ZXSpectrum 
Spectrum Basic 
Author : A J Moran 
Applic.ation:EducatlOO 

INK '5,;AT 

I N ~, 6 s AT 

1t.\Y, 6 ,; H'T 

~ +-1.;. '1.2~ " G 

d+2 .. l. .=t A 

d:T3, L::.; c 



Flythe 
Learning Curve with 

candar~ 
database 

see costs take a dive. 
Get your data base up and running fast with Condor the Integrated 
system you can upgrade when you need Increased manipulative 

power - IBM PC and Sirius vers ions Immediate ly available. 
Condor Is compatible with all micros with C PIM, 

MSDOS , CP/M -86 MPIM, PCDOS . 

FAST TO IMPLEJIIIENT EASY TO CHANGE SIJIIPJ.2 TO USE 

LEVELi 
Single Flies 

Simple Reports 

Computatio ns 

Full Screen Formatting 

now only £95 

LEVEL II LEVEL III 
Multiple Flies Fully Relational 
Relate Datasets Database Manager 

Sta tist ics Indexing 

Change Datasets Report Generator 

£195 £295 

~ 

Selected Software from M.O.M. SYSTEMS LTD! 
21 Bon Accord Street Aberdeen 
Tel: 0224 571825 Telex: 739740 

~ M.O.M. I 
~ the information engineers 



PleaaeSup~y: 

Ro~:.~Rc:vthe ~~~cr_:ncla O 
H•II• of the Thir191 T The Dung.on MHle r D 

C.t,IOQW (Olf,He encloM SAE 6ffl. _. 91nJ O 

I encloN cheque / PO for .. 

NAME 



Your choice is crysta l clear 

~The Hobbit' 
The Hobb i1 nopp y tape S)Stem is 1he ideal ahernative to an unreliabk cassette recorder and an eitpensiH· disc drhc. 
This is a professional dig i1al reco rd er designed specifically for users or m icro ,om put ers. 
The Hobbit is complc 1cly under 1he conirol of your computer · no more pressing RECO RO/ PLA Y / l·AST I-OR WARD, e1c. 
Absolutely no danger of accidentally O\er writing other files on the ca sseue. Th e Hobbit uses an internal filing sys tem .'limilar 10 
1ha1 used by a disc, th us ensuring that 1here is no redundant space on your casseues. 
The Hobbit is significantly faster than an ordinary casse ue recorder (READ / WR ITE speed 6000 data bi ts 1S«-.. o rdinar y 
cassctle recorder an~ragc 960 data bits/ sec.) 
T) pica! file access time i..,. 22 seconds; maitimum is 90 ~onds. 
Up to S fi!C'S may be opened sim ultaneou sly. Random access filC'S are fully supponcd . 
T"o Hobb its may be connec1ed to your compu ter 10 form a dual drive system. 

NO COSTLY DISC INT ERFACE REQUIRED 
No hidden e,mas - thC' Hobbit comes comple te with everything you need, including one cenified digi lal cassette". 
Th C' Ho bb11 is availabk no" fo r BBC and NASCOM compute rs. 

Spttia l Future s for th e DOC 
7~ro Memo ry Opl ion Th e sta ndard Hobbi1 OJ)C'rating chip SC't S PAGE 10 !COO. With 1he Zero Memory Option 1he Hobbit 
docs not use any of )'Our precious RAM. thus making 1he iransfer of programs from ordinary casselle to Hobb it C\C'O simpler. 
Po"' er Supply Po"' er is tak en from 1hc e~1ernal po"er ou1Je1 soc ket on 1he BBC computer. If you r computer is not filled "ith 
1his socket a sui1abl e po"'er supp l)' is a\ailablc from us. 

Sp«la l •·n 1urt s fo r lhe NASCOM 
Mkro sofl B:u;k Upi rade Kit Enables you to read and "rite file<, from BAS IC using PRIN T and INPUT sta1ements. no more 
PEEKS and POKES! Supplied on a Hobbi1 casse tte. 
0J)C'ra1ing system available in 2 '.: 2708 or 1 x 2716. 
Normal addre ss DOOO • o th er addresSC's are available on requcs1 ai no extra 1.·harge. 

If you v.ant 10 ~no" more about 1hc Hobbit belore )'OU 
ma~e up )·our mind ,;,end to the address belo" for more 
details, or order the manual and ~ee jus1 ho" so phi stica ted 
1hc Hobbit really is. 
If )OU have a different male of 1.·ompu1cr. but arc 
1n1crcs1cd in 1he Hobbi1 s)·stem, send us a s1ampcd 
addressed em elope and details o f your 1.·omputcr so thal "c 
l.'an '>Cnd you ad,ancc informa tion of new producu "hen 
the} become a,ailable . 
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302-300 
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~ -410-427 
430 
431 

253 
255 
256 
290 ....... 

432 
435 
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442-451 -481 .., __ 



,,. ... 
• THIS RECORDER IS DESIGNED SPE CIFI CALLY 

FOR COMPUTER USE 

• TESTED + GUARANTE ED FULLY COMPAT I BLE 
WITH : 

SPECTRUM 
DRAGO N 
AP PLE 

FEATURES : 

ZX81 
LYNX 
TEXAS 

BBC 
SH ARP 
TANDY 

ELECTRON 
ORIC 
GENIE 

.. DIGITAL CO UNTER •JA CK ANO DI N CONNECTIONS 
•B ATTERY / MA INS OPERATI ON • SLIMLIN E STY LIN G 

~~ COMMODOR E CASS ETI E 
·~~t~~:.~!~.U::.~:':.~~~1;t:M54 INTERFACE ! 

reco rders. ONLY 
• Fu ll Compute r Cont ro l. £14 99 
• Com es compl ete wit h • II neceu ary leads ·,_, 

.;:;ply plug in . F,w 

nd ow fo r ln 1t ant e, pa1ch or e l 4HR 
r d it Card Lin e 

A!!!DATEL »HOPE STREET.HANLEY. 

..=iiiiiELECTAONICS iri~~1~!t ' 

Thli ~ 1hr §1n.llc<. 1 den rot\.: wriltT 111 dr 
world.Ah.hough noti:iu 1tf' ob,nWI ,b.1 n~chlxrt. 11\ 
,1bouii,tH'<ls')IOl~m:lUn(l 

\ \c.asunngup .11 ,1 phmonrNJ 12.Tx 8 .9'\ 1.8'" 
,U'lll \\l'igh1ng tn atlt'S,tJw..) lbii..,thc>Bn.)lhff 
IP22m ,l.~~101>-M:k.llpn)\..-rl,.,il~rtofmu•O. 
t'lrctron,(1\into,1pant·,amlpo,1,1blt,,el') wtll 
........... 

In tcnm (X pttmNOC(', the Broth<T I P 22 
1\ln.1 1} Mn.lling.. h:ir.i \Ult,)00{,IO('On\ 'f..lAnd 

SL~O\TI 2t>OO ch.v~cnof l<'Xl. t hm n-pnxlUlT 
~ lonul.K'~I)' M mmy C'Of)K'!l M JOU "".sh.. 

SEASIDE OFFERS 
FROM BLACKPOOL 
COMMODORE 64 £225 • l YNX £225 

ORIC 1 48K £135 • SPECTRUM 48K £125 
DRAGON + 3 GAMES £170 • BBC-8 £399 

We Slack Spectrum ~rades. Vte Ram packs, Dragon Demons 
Apple$napshol, B8C J()yStlCks, ZX·keybOards, Texas leads, Alan 
disc cases. One bookS 
We gottt all 

• GAMES • • EDUCATION • • BUSINESS • • HARDWARE • 

THIS MONTH 'S SP ECI A LS: 
APPLEe WIZARORY. THEENOLfSSAOYENTURE ••••••••••• [28.95 
ATARle OARKCRYSTAL. GRAPHIC ADVENTURE ••••••••••• [27.95 
BBCe BANOITSAT30'CLOCK. lERIALCOMBAT ............ [7 .95 
COMM e SIRENCITY. COPS CAR CHASE ..................... £7.00 
ORAGONe CAYEFIGHTER. SUPERSCRAMBlE .... .. .. .... .. [8 .75 
IBMe FROGGER .......... ..... ......................... ..... . [29.95 
LYNX e COLOSSAUOYENTURE. MAINFRAME DOWNLOAD [9 .95 
ORICe ZORGON'S REVENGE. XENON FOLLOW UP .. ......... . £1.50 
SPECTRUMe CHUCKIEEGG?n .............. .. ............... [ 6.90 
TEW e LASERTAJIK. FUTURE Bllllf GAME ............... [7 .95 
YIC-20e PINBAUWIZARO ................ ..................... t7 .95 
Zl-81 e PIMAJIIA. REACH THE EN OTO WIN U .000 .......... t4 . 99 * ORICMACHINECODETOOLKIT ••••••• £8.00 * 

"YOU ASk wt sum Y" 

- - ~ -
HDmE rnmR.J TERS 

lttt= Lhl\,~ 
1;&.-.t 111 .. ·onllt\l('t t .. b4fo,,...,. 1t.t 11w• In •~1111-"\,ril, ......, 

\\\11.o\KII 111()\1 "'111)1'-(,\0llltl IQl.111'\tl'l."IIIUl)(,I\.RHI\" \,I) \II (.()(JOOIIK.1 IQUll'\11,l lU I\III R\. 

.. '°'' ,()\ ! \11:U K 1,0\ I \UH )t-, l<i'\l 
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500 :I F rorl.:2 THEN PRU n A"T 16, l.l.157 P'OR a•:I. TO 50 5TEP 2 , B£EP 
8 ; "TH E AN 5 Yf::R YR:5- "; an s we r: PAUe. .01,.a: NEXT a 
E e0 1160 DZH c(30) : DZH d (3 0l 

150 2 PRZITT AT 1 6 , e," 1162 :INK 7 : PAPER 0 : B ORDER 0: C 
": L e T count=cou ntL~ 

+5 11615 RE5TORE g 700 : P'OR aa 1 T O 22 
5 10 L ET fo11= 0 : :IF covnt~as TH E : R~AO c .. d : L ET c ( a)=c LET a l~) 

NG O T O ee 0 0 •d : NE XT a 
5 15 GO T O 290 1170 PR:XNT :IN K 6 ' • ' TAo 7 .• FL AS H 

1000 CL~ : P RI.NT :INK. 9; ' ' ' ' 1 ; BRIGHT 1 ; " CONGRRTULAT'I ON5!" 
" DO YOU ~ RITT TO 5 K :XP TH E NE XT 1:1.75 :INK 6 : FOR a:70 TO 1 3 0 : PL O 

en ?( !;" / n ) •• ; INPlIT us. 1 T 1e0 ,..a:: DRAt.l 52 ,. 0 : t'tE ~'T .s. PP. IN 
!-" us : " ~" OR ut;::s"ye:s" THEN GO T O T I:NK 1; PAP~R 6 ;. AT e .. a.~ ... "SCH OOL 
3 000 .. : PR:XNT PAPEP. 0 .< AT 9 , 2 3., " ·: A 
1 002 RE H 5t o p R ou t i ne T 10 ~ 3 ;" "; AT 11. .. a,3; ; ,, ;.«r 
1 005 :IF V $ <>''1,1" RND Uli <>-" 1,1es " f m 12,23 ;" •• 
D u$ < >'" n o " At~D U$ <>" n " THEN GO T 1178 PAXNT 'IN K a:; ~ 2 ., 2.,,;'' .a 
~01: 0

~L5 : PR:I NT XNK 9 ; '•' ' •' ' ' T \~~0
3 i~~ .... .Q-~0; ;~!7; "?b"1-?.S. PLO 

~g~g; R~~ n~E1 ~; ~~ :IT R HO HE.trr" TA~09aS ; 0~m ( E~90? ' ·1 N1E.,.<T.,JATP'i l~ 
1 030 FO R •=144 T O 164· FOR •e:0 T ; "l 11 " ;AT 11 .• 3; " "; AT 12 ,S 
0 7 : AEA t, h : POKE U5R CHR* w+~> h ; " ": PAZ.NT AT 6 ,,.; '.I.t'.tt{. 7_; " H 
: NE XT e : NE XT " OH •• 
107 0 IF t sc=0 T HEN GO TO 15~0 ·1 20~ L~T w•1 
1100 IF Z.NT (t sc ; tcoun t£~00+.5 ) < 1220 RC ~TORE 97S0 . L~ T q :~ 
!50 THE N GO T O 15 0 0 12 3 0 FOR zs1 TO 7 : RE.AD a$ ,,b$ e ll 

iig~ §E~ Te~~e~=:ou t i n e ,;~A¥:9~~rr.~7ag!~f·1~,,.:~!tf!.,!~ 
115!5 LET x=7: LET q:0 AT 1 1 , ',1," ", C$ ; ~T 1 2 , ,; ,, .. ",e.$," 
11 5 6 BO Rl>E.R 0 : P APER 0 , U~ K 7 : C ••: Bl!:1!:P c l " l ,d lwl 
L S : FOR a • l. TO 1.6: P "R1N T ;n S RA 1.240 LET q:q+ 1. 
IN80 X " ; : PRINT INK. 5 ;" 5 RA:ttu, o x 1245 IF w z.2 2 T HEN LET e =e t-1. t-ET 

.. ; : PR:INT I.NK !5; " 8A:Al:NBO X "; : w =0 
PRZNT :INK 2; " BRA:X N BO X "., , Nl!: XT ~ 

1 ~ tOSO Set up user.cWined 9"aphcl tor Fool on lhe HII and 1-1070 Chec:k IOtlil ao::w.. 
1100 OltC:k peroenuige 
1150 &an of tNCher rOUbne 

13'0 
1350 
1450 
1500 

Pnnl-lCONI 
w .. 
Jump IO Ml ol I.me 
8eglr1 lhe rOUlln9 UMd if lht ICOl't II ltN thin 50 I* 
cent Mlec:t c:dol.n . 

1162 
1165 
1175- 1180 
122Cr1230 
12~1300 

1520-1533 
HI00-1800 
1115().2000 
3000 
3011-3930 

Set up ICl' Nl"I colourl 
Read congrltulationt datl 
Or.- the tchoot Ind home 
Rud data for movemenl ol ~ · ---

FooioolheHi l. 
Move tht Fool on the Hil 
F'nellOOfe . 
Dwnenlton jf Wld NI ii up 
Sorl lht high tc:Oft table . 



II~ 

~ The Ayteabufy Compu t..- Centre 
52 Friar's Sq., Aylesbl.lry . 
Telephone: Aytnbu,y (0296) 5124 

The Oa..ntry Comput., Centre 
87 High St ., Daventry. 
Telephone : O.tlventry (03272) 78058 

The B•lh Compu ter Centre 
29 Be lvedere . L•nsdown Aolid, Bath . 
Telephone . Bfith (0225) J.3.4659 

The Newbl.tfy Computer C.ntra 
47 Cheap Street, Newbury 
Telephone : Newbury (06,35) 41929 

The 

Spec t ravi s ion Qui ckshot 
deluxe joystick (BBC compa tible ) 

Now, Microstyle ofle r you lhe chance to use a joystick 
where Joysticks have never been used before! Operaling 
directly through the exis ting user-ports on your BBC 
model B microcompu ter and avc1ilc1ble for use with all 
Acornsoll and most other keyboard cont rolled games 
even Planel oids - lhese Joysticks include a 
machine-code 'dmer program · on tape , which converts 
keyboard commands to 1emo1e conirol operalion for 
maximum enjoyment . 

Only £19.95 inc VAT 
for mail order please add 75p P& P 

••• BEFORE THEY DO! 



4000 
4020 
4075 

'°" 

Pmlmymo. 
Ctledc.lor50percent. 
Get name 

°**- · 
~ProgramCanls 

Mini Math Card 7 of 11 
8335MM7 11 ' 

4000 
4200-<250 
4500 
4505-4700 

Put lhe name Into the high tcor• table 
Printlhthl l oftame . ........ _, ... , ..... 
Get tlnSW9f and act upon It 

451.3 GO TO 451.0 5300 CL5 : PRINT ''''' " ' TH 
4520 IF I NKEYsc"y " THE N GO TO 9!l I! SOIJNC• OP' SILENCE '" 
00 ~~1.0 PE,!,.TOP!: 9040: FOR .a=1 TQ 55 
460 0 l.F :IN K EY $: < >' n" RND XNt,..EY 5 < > REt=:40 c., d BORDER: INT ,. PNO ;· 1 • 

~~;0T r~ ~ ~~g!~~t~1go TO a g5~~ &61TB"i61~~XT ~ 
5000 IF s c < l 2. 5 T HEN GO TO 550 0 5400 CL5 · PRINT ' " " '" 
501.0 CL 5 : P RINT ' ' '' I NVERSE :I.,; THE ENTERTAINER "' 
"IJE LL OONE YOU HAtlA GED T O GET 541.0 RESTORE 9050 FOR '" =1 TO 79 

OVER HALP' THE ANSWERS RIGHT ON : R!!'AD c, d : eORD ER INT IP.ND .. .,. , : 
SE CTION " ; ka;; ","" "' I 'VE GCIT A !lE!!'P C/1,2,d NEXT .. 

SURPRISE FOR Y OU! " . PRINT '' 'T AB 5420 GO TO ee10 
2 ; ~L H~H 1.; "DO YOU UANT l.T'1" t y- o S500 CL5 : PRINT I: AM v Em· 

r n )" OZSSI.P OI.t- rrED I.N YOU ! "' - wyou &O'T 
5011. IF INKE''l' 'li= "" THE~ l GO TO 5 01 Ll!55 THAN HAL F R:tGHT ," 
1. 5510 RESTORE 9060: FOR a =1 TO 11 
501.3 ::IF' .I NKEYS= .. n " THEN GO TO se : READ c.• d. BEEP c.,. d t.,!E,,(T .a 
1.0 5530 GO TO 881.0 
501.5 IP' INKEYs= "Y" THEN GO T O 50 0000 IF le ve l=1 THEtl GO TO 605 0 
00+ UA L k$*1.00 001. 0 LET a=INT (R N D•9 • •1: LET an 
8~1.7 I.F l:tn !..E 'f' $..: >"n" PNC ~ :Z:"~tt.E.Ytii( i· swtr:'I. NT {AND<E5001 +500 

;~~0 TEE~ ~0 pt]t J 0
~~'" "' ~gg: f:~T T~ai~f5 

(RNIH~l +1: LET an 
' Fu r E lise•" s.we. r='I. NT <RND .f.90) +1.0 

S110 AE5 T ORE ~02 0 : FOR d=l. TO 9: 605S LET box nva bE a• an swe~ 
R ~AO c~ d : BORDER 'I.NT ( RN0*7): e6000 1NK e : PA PER O ~ORDE~ 0 C 

§!~0 cGg : T~!!' ~L.~ ~~115 PRl:NT Fff 6 , 8; " 
5200 CL5 : PAI NT "" " " ,AT 7,6;' . ", RT 6,8; 11 

S2~~E~ig~g~ ·~ 030 : FOR a:l. TCJ 29w;·t,,e:!.,;~fe{;~ ~j~T .. 10~8j" . u;RT l.l., 
: REA D c, d : BORDER INT (Rtm ,,n : 007 1 LET c: L L 'T d =4 ' LET :,: : L 
~~~~ a6d+0N~~iea La6 fo6~5g~ t =0 : LET as~STR$ a : 

5000 
5010.5017 
5100-5120 
S,00.5220 
530C).5320 
5400-5420 

°**""""· 
_, 
Ml.4k:forFUIE,- . 
Muooclo<Y- . 
Mulic tor Sound of Sillince . 
MullClor 1he'E,.,,.,.,,_. 

5500 
5510 
eooo 
6065 
eo1CM120 

Dlsappoonoed. 
FIM'ltfal Marth . 
Gel new lt'ISWe!'S !or leYel one dMslon 
PmtdMlior'lonlhescrNn 
Setupvariabtes. 





~Progr.nCards 
Mini Math Card 8 of 11 
8335MM811 

6 100 %~ a•·~TR$ b oxnuab THEN GO 670 0 
T O 6500 NGO 
6 1 2 0 LET c=1 : LET d=4 : LET reB, 67 10 
LE T t =1 0 : LET z=1 , LET aS zST R~ t, 7540 
oxn u •b ?S~0 
6 1 30 GO TO 755 0 7555 
6 500 INPUT zS 7560 
6 52.0 IF LEN z$ eLEN STR$ .i nswe.r T 7565 
H EN GO TO 6530 l 
8'52.5 :tF zSz " stop " THEN GO TO 68 2. ~~~~ 

6520 GO TO 6 500 7575 
6530 :IF VAL z ~ =-a n s w e. r T HE N GO TO 75i,0 

6620 7565 
6'540 :tF (or1 =1 THEN LET f o r1=a 7592 

LET fot1=0 : IF covn~:2~ TH E 
T O 8500 
GO TO 6000 
LET r•8 , GO TO 62.00 
LE T C !i!IC + ( l)AL a• C! TO Z ) t:,,J:) 
LET d=d+ (V AL ~ S (z T O~ dl 
FOR bc0 TO 4 
PRINT AT r,t , dS!S.+bi c•: TO d 

L~ r=r+1. 
NEXT t, 
LET r=8 
LET t~t+5: LET Zzz~1. 
IF NOT LEN as,z THEN GO TO 

6550 I.F f orl.:r.2 THEN PRitrr AT S>l. ?5'i10 LET r:z10; GO TO 75 40 
2;" INCORA ECT ", BEEP ,5,-20 , PA U5 75 92 LET c=1 : LET d=4 : GO TO 755 
E 2.5 : GO TO 6660 0 
6570 I.F VAL z5< >answer THEN PR I.N 6800 REH Hen u 
ls~~ geJ~; ·:g~~~~~-i,J;:=:};EA~~rn ~ ggf~ ~bR~~~ni,0 Pl~~~ !0 If'.s500

gA 

6'590 PRJNT AT 3 , 1 2;" -rn~ !~~2.?iib~hi8~::~ .. fABNB;u; ; ~~ 
6600 LET lorl .= 2. IITRACTION "; '' "TAB 8;"3HIUL"TJ.PLJ. CA 
662.0 GO T O 6500 TI ON"; '' TAB 8, " 4) v:tV:tSION " '" - -

g~~~Ct~~~E~i; 7a€~!\;, 1~:t~~5 72~'. ~g PR!!SS CORRESPONC>ING KEY "'.:_·_ ·_ .. _ 
6630 PAUSE 2.5 .. ·• 
6640 IP' for1=0 TH ~N LET s.c:sc +S TO 5TOP P RE55 •s '" 
66~0 ~F for1=1 THEN LET sc=sc+ 1 ee15 LET tsc=tsc+sc · LET tcount = 
C5660 XF for1:.~ THE N PRXNT AT -3.,. 1. tc ount+coun t 
~; ~~ HE RN51,JER UAe .. ; answer- : PA Uer 'fg;02f p r~0~~g~ >f .• T~~~ ~~'!lflu~ • .;.& 
6650 PRJNT AT 3, 12. ;" 1~7 ~~3~~5~0 i.;A~N~s~ l t~~;~ o&!i"o 
~~90 LET co un t.scount+S ~ "; lcount 

8810 
8815 

Printbtles 
Updete lhll 900fn 





~ProgramCanls 

Multi-Square Card1012 
8335Msi"' ..._ ____ O_r-ic-1-----------------. 

100 CLS: IM 01PAPER:S 
110 PRINT1PRlNT1PRINT:PRINT: 
120 PfUNT"Th l a prOQr-•• i• • -.iltlpl 1c•t1cn" 
130 PA I NT 
140 PfUNT"proqr-••" 
l::K) PRINT 
1.0 PRINT 
170 PRINT"AnsN.,.- the qu••t1on• printed" 

180 PRINT 
190 PRINT"•t th • bottOIII of th• screen" 
200 WAIT 200 
;.'10 CLS 
220 PRINT 
210F,ORS• I T09 
2 4 0 PRINT 8 1 "1•1SPCtl> 
250 NEU S 
:!~0 PR IN T 
270 FOR f1•2 TO 9 
Z8Q PRINT "--- ---- -----------" 
2'fPO PfUNTN"J"I 

100 
110,.180 
21~ 
37G-430 

~~ 

Orie Basic 
A<rthor-o-. 
Apploca- Educat ,on 

~00 FOR f"II • 2 TO 9 
310 PRINT" I "1 
~21') NLH Ml: PRINT 
l~ IF r1 •'J Tt<N •50 ELSE J4Q 
-,4,) PR IN T" : I : I 
"',0 NEXT N 

"70 A•I : Al•l 
380 A• A•l • JNT<RNOCll+.:5) 
390 IF A 9 THEN A •A-B 
400 IF A 2 THEN A •A+7 
41 0 Al-A l •l • INT(RNOll> • . :U 
420 IFAI 9 THEN Al•A I -B 
4 ~ IF Al· 2 THC.N AI-Al • 7 
44 0 IF S<A,AI> ~o THEN~ .,,., . 
460 PLOT A• .. -3 , At • :S-:S , '" 
480 Qt, •STR t. t A H" TIMES "+STR • CAll 

•'lo PLOT 9,2&,0 • 
~ INPUT R• 
~ PRINT a« • c 11 >I " 1CHR• u 1, 

440 --
Multi-Square Card 2 012 
fl335MS2.2 --~~~~~~~~~~~~~~~~~~~~~~ 

5 10 IF VAL<RS) s A~Al THEN PLOT A¥4 3,A tw 3-~ .RS:S (A.Al) •A•A l: PING:C• C 
+ 1 
520 IF C 64 THEN WAIT50:GOT0570 
:530 IF VAL<R• > A• At THEN PLOT A• 4-3,Al < S-3," " " :ZAP 

5 40 IF RS•"C!"T HEN DOIE 62 1,4 0000:CLS : END 
~:50 
560 GOTO ';0 0 
570 DOIE 621 , 40000 
~BO INl4:PAPER 6 
590 FOR N•1 TO 200STEr5:WAIT5 
600 SOUND 1, N,1 2 :NEXT N 
6 10 FOR N•200 TO I STEP-5: WA!T 5 
620 SOUND l,N,12 :NEXT N 
630 PLAY 0 , 0 , 0 , 0 
640 CLS: PRINT:PRINT :P RINT : PRINT : PRINT 
650 PRINTCHRS C4) , CHR1, C.'7> "J CONGRATULATIONS" 
660 PR!NT:PRINT :P RINT : PRINT,CHR S C27>"J YOU HAVE MASTERED" 

670 PRIN T:PR!NT : PRINT:PR!NT,C HRSC27>"N THE MULl !SQUARE" 
6:30 PRINT CHRSC4> 
690 END 
1000 LIST 100-~20 
1010 GOTO 10 10 

Plothoorrec:1......,0tlhacttitnandlftCHfflenl 
hcaun1alcortee:1....,. Scvldedwnl 
a-=tt , ...... ~ 
Plole-clh-llwrong ScvldebuZnr 
MowhYNft:>.,., .. ,:,roo,.n 

570 -- - .......... .......... =-- .--.... 



FOR TIE BBC llllCRO • ~ ZH SPECTlUll • CR: I • DRAGOO 32 
1-- --- --=P~AN~ AND PERSONAL COMPUTER NEWS PRESENT 

60 PROCiRAms -£.4. 95 
(I.JESS THAN THE PRICE OF A SINGLE CASSETTE!) 
~~p~ 
P.:ublishing You can be sure that 
these new books whlCh mtroduce a 
new range of paperbacks are the 
beSI they·re published by 
Bntam ·s besl:selhng paperback 
pubhsher and the country's moor 
successful and authontauve 
computer ma98Z1Jle Pan and 
Personal Computer News 

The mosl successful 12ftware 
writers have been comrmssK>ned to 
wrne a comple1ely new collec11on or 
programs for each of the mos 
popular and fasi·selllno 
microcomputers Robert Erskine IS 
a prOQTBmmer whose software has 
topped bestseller lasts Humphrey 
Walwyn is a broadcasre r . magazme 

columnlSt and experienced 
software writer 

HQ!~ the same old re pJiY.l. You'll 
be am37.ed how much has been 
packed mto these new books The 
emphasis IS on games, and verSJons 
of the standard arcade classics are 
included. such as Moonlander 
Space lnvade rs and Pacman 
Added 10 these are other innovative 
arcade-type 93mes. while less war 
hke enthusiasts can try Postman 
Tu') of War or even play the 
commeraal market with Asse1 · 
smpper Ol:her cateocmes among 
the 60 program hstmgs are board 
style and lacucal games Wlth words 
and numbers. and educatK>nal and 

kids oames Useful programs. too. 
like Holiday Expenses how 10 learn 
about cn t lCal path analyslS, work 
out paypackets - and much much 
more W11h around 320 pages these 
large paperbacks are unbeatable 
valuet 

Where can ™g et them? F'rom all 
oood bookshops Or fill m the 
coupon below and return 1110 

Pan Books lld . 
fREEPOST PO Box 109. 
14 26 Baker Street 
H)(Jh Wycombe . 
Bucks HPII zro 

POST NOW NO STAMP N££D£D To Pan Books Ltd rREEPOST PO Box 109. 14 26 Saker Street Hioh Wycombe Bucks HPI I 2TO 
YE.5 Pleaseaend me the followm9 60 PROGRAMS •.. paperbacks at t4 95 each pl U5 3Spfor the hnt book orde red plus lip for 
each add1hc1nal book to a maxunum char99 of tl 25111 cover post<l(Je and packing 

name(Mr Mr s.. M1S11Ms)_ D 88CMterr D S1ncla1rZX Spec,rum 
address __________________ _ 

D o,.,, O D,agon32 

I encloee my cheque, poltal Nder fo1 t_ payable 10 Pan Boo~ Ltd or debit my Access, Barclaycard 'Visa/'lrustcard 

~ ~~ day<lordeh,ery17usollerava,JabJew,thmUKonly ~ ~ POi> 1 
PanB< nUd ReQIIIIE>red111Eng,and ReqLS11a1.onN 3>1"9591 1 

,., __ -------------------------..... ----------------.. -----------------------------------__ ., 
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This WNk PCN Oa~ lists a selection of add-ons 1or your rricro . PCN 
kNP$ you up IOdate in lhfee-Week cydes, listll"lg peopherals. then aoftwara, 
followed by rnicrol . 

Pnn1ers ate best categonsed by print-head type. The two most common 
methods of translemng type 10 paper are lhe Dot ma trix and Dalaywt'lffl 
tochnques . 

Adol matrix pnnter uses a row of pens which are p,ogrammed 10 strike the 
P8'>9f lhroogh a nbbon and form the character u a panem of dots . 

The daasywheel acts more like a convenlional typewm•, the dwactet' set 
being pre-tomttld on a wheel Wllh each character on a separate spoll.e. As the 
"'*~~rotat esitisstruckbyahammet'10lonnthe character 
lfflP(ession. 

Doc matrbl P,ll'litt' S tend 10 be taster than dai:sywheel bul of!• lower pnn1 
quality . 

k1 selecting a prwiter make sure the k'ltffl ace on your computer is 
eompatibM with those available Q standard or al extra~ on the pnntef . The• sigr\means the interlace is included in the price. 0 mec1ns you have 
a choice of inlertaces induded In 1he pnce; + means the inlerface win eos1 
extra . 

Max Baud rate indicaites the lQ)r()JOITlateehar.cters-per-seoond ra1e u 
they are led into the pmler 

The buff« slol'es char$Cler, sent by the computer The pnn ter can take 
dlarac&ers 11'1 Chur'lki". al a rate QU!Cker than they are able to be pmted , 
sometames alloww'lg the computer to be freed lot further use 

Unea per Inch indicates the maxmum number of line9 printed in• \Wfbcal 
inch . Charecttts per Inc h can be varied on $Om8 print« s u the rypesilet 
lhemletves can be adjusled. 

Mu:t mumprin taJ)Nd uindicatedbylhem anuf8Cturerlend:sk>bealittle 
oplimistie. Mll .dmum pr int po attlona !ells you the optmum runbet' of 
characters that can be printed in one line by the smaDesl chatactet' size on lhe 
primer . Max imum paper width ii the wiclnl p,.per the pnntet' can take. 

Size represents 1he apace the pnnter takes up on a desk top. The weight 
of the pnnter ia giver, in lulogrammet. 

Max imum copies fldicates the number of carbon copies lhclt can 
, .. llstiedy be produoed at one~ -

Underlining puts a line under characters whlle botd type thickens the 
charactet'1tomakethemstandout Tr uede ace ndera indic:atesthlltehepnnl 
mechod attows tor fulty lofmed ta.its on letters such as p,g or q 

Proportional 1paclng puts the wne space berween characters whether 
they are a iong 'm' or• shOr1 'i'. Bk>ck graph ics builds up pictures us,ng 
rectangular b«>cks. white H~h Retotutlon Graphk a use, SfflclJler does. 

Bldlrectlonal muns the printefcan save lime by printing left 1o ngh l and 
then doing the next line backwards righl k> lelt. $,,rri,yrly. Logic Seeking 
en.bin lhe machine to save more lime by pmt.-.g the short lines wkt'louc 
sweeps,,g over lhe whoM widlh of the P9. 

FNCI method s compnse fanfold which uses continuous stabOnery 
sheets fokSed road-map style drawn into the prinW by a ltactor mechanism 
The tractor cog fits into holes in the fanfold paper and takes the paper past the 
prin1er mechanism . Ro ll ,s s rol ol paper thal feeds into the pnnter . usually 
using fr iction !Nd whefe the peper is gripped between two roller s, 
typewntef-atyte Cut shMt irlctlCa.tes the printer uses single sheets Ml• a 
typewriter. 

Distributor : to find which company dis tributes a particular acid-on , use the 
COde listed in thrs column IO ref• to the disllibulo,< table . 

The table is at the encl of the ksbngt, and gives thedislributor 's name Ind 
telephone numbef . 

1¥111,lulilil I lh I I 
1 

l!ilu/h/ 
l •1 1 I 

Ii I I~ I J i I t! J JI 

""' ""' • • ""' 
,.. ... 10,12,15 17 ... "' 58)(37 13 • •• • £1.3'7 fl hll ld •• • .... """ •• 10,12_5,15,117 200 "'' .. -'01)(57 13g • •• • • £1.3$7 M 7)(1. 11)(1 ••• .... """ .. 10.125 ,15.117 200 132 .. 401)(57 13g • • • • • [1.387 M lxll ••• .... 700 ... 10,12,133 200 "' ... 3l )(5I I .. • •• • • 1 " [1,317 7>cl . lxl , 13x ••• .... """ .. 10,12.133 200 ,,. ... 4011><7'0.3 .. • •• • • I " [1 ,295 M7)( t , t x t ••• .... 700 ... •• . .. 132 "' 31x 5111 .. • • £1.3117 M 7xl.11>cll ••• .... 700 ... 10.12_5 ,15,117 200 220 ... 31X5fl .. • • • • • [ 1,31i17 M 7xl , 11xt ••• .... 2700 .. 10125 .15,117 200 220 "' 40b7'03 .. • •• • • £1.'819 7xf . l)(f, 13)( • • .... .... •• 10. ,vs.16, 200 ... "' 4011)(703 .. • •• • • £2.111 Mupto 1ex20 • • 19200 .... 1.1.12.11 10,12,Ui7 ... 220 155 '41h7' 1 .. • • • • • • •• "'" Mf)(7 , llx.9 0 0 .... .. ... 10,12,115 ... 217 .. IL5 )(40 .5 .. • •• • • Ml 

'"' -- 0 oc """ 2000 ... 1012 .15 ,. ... ... 311X712 .. • • • JI 
[1 ,140 --• • I 18200 - ,1 .1 10.1•. 15 .. "' ... 508X '8 2 ... • • • • • • • • • o, 

"" Ml )(7 • .... ,.. • 5.111 ,10,1631 ... .. .. 31x35 6 •• ' •• •• ,.., M tx7 • ..... , .. ... 10,12.16.31 ... 132 .. 31 lx:)55 •• ' . • • •• RI 

""' Ml x7 • '""" 700 ... 10,12,1tl5 ... 217 . .. 31111X)5_$ •• ' . • • •• RI 
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r-rwm ,"' 
MT440 1 [ 1,966 Mix7 • + + - 220 3,4,6,8.12 10,12$,1611 ""' 220 " 66x45.7 ,. 5 • • "' MT440L £2. 11t5 Mtx7 • + + .... 220 3.4.11.8.12 10, 125.11111 ""' 220 1• (IIS)(45,7 .. 5 • • M3 MT4201 - M9x7 ... -220 3,4,6,8,12 10.125,1117 200 220 16 66)(45 .7 .. 5 • • • • • M3 MT'20 L ,... Mt)(7 ... -220 3,4,11,8.12 10,125 ,197 200 220 1• IJ6)(457 .. 5 • • • • M3 MTl40 1 [1.583 Mf)(7 .. • + .... ,,. ... 10.125, 1e11.20 180 210 1e 41.3)(24 1 7.5 . • •• • •• "' MT140 L ( I.let Mt,c7 .. .. - 210 .... 10.12s. 1ee.20 180 ,,. 1• 41_3x2 41 7.5 . • • • • •• "' -- -L.lm 15!50 £747 Mtx7 0 0 -2000 ·-· 5.11.e 5.10,12,11 120 230 15.S $$9)(30 .5 " 3 • ••• •• • N1 Lllme5 10A .... M9x7 0 0 -3000 ·-· s.us .10.12.,1 120 132 10 5Ux288 1.5 3 • ••• •• • N1 ,__..._.., [ 1,478 OOO 2400 2000 ... 10,12 "' 113 155 551•432 " 2 • • •• • • N1 OKIMic::rolintlO [ 242 M5x7 • . - ... ... S.10.185 .. 132 9 .5 342)(24.5 1.5 . • • •• X1 OtOMcrolineav. [3 78 Mf)(7 •• + 1200 132 ·-· $,83,10.lts 120 132 9 .5 le 1•328 ... . • • • • X1 Ok 1Mcroline83A. - Mtx7 •• + 1200 132 ... 5.83,10 .185 120 132 " 51•32.8 " 3 • • •• X1 OKI Mooline .. ,..._,. M 0 0 e .... 132 ... 5.8.3.10 .12,17 200 231 " $1x32 .e " 3 • • ••• X1 """-DM5000 ,.,. M7xt ... ·- 1000 • 10,125,185 100 132 • 11 8x30 7.5 2 • • • • .. OlwilliOMSIOO t1.(XJ3 M7,r.t 00 00 - ... • 10,12,185 140 220 14.75 51 2X<l(I 1 " . • • .. <lll.-DM5200 [1,31$1 M7 xt .. • + .... ... • 10,12,185 200 220 ,.,. 512x<IO 1 " . • • 82 OtwilliOY,211 "" .. . . .... 1000 • 10.12.15 ,. 

"' " 5,t Oc32 .8 18.3 . • • •• 82 Otw.liiOY-311 (1 ,322 --• 0 0 .... 1000 • 10,12,15 30 225 ,,,. ao,50 " . • • • .. 
~JP1 01 '420 ""'"' .... . .. .... 1000 ·-· 10,12.18 50 147 • 3tx281 5.2 1 • • • .. Clliwtlilli240 Cll1 n.rm.15x7 .. .... 1000 • 10 240 .. • 75 40 1,c3,,I 75 1 • • 82 . ESW102R0 [1 ,917 --.. .. 1'200 - • 10,12,1 5 2• 141 " 52-1•37 13 • •• • • ~ ESW103KSR c,.213 - .. .. 1'200 - • 10,12.15 " "' " $2.1•43.1 ... • •• • • ~ -·- Cl ,308 ""' O C 0 1'200 - 3,4,I 10,12,15 50 ,,. 

" 80 4•40 .1 19.S • •• • • ~ 
~MI.Alff!GP300 '2,2117 M . • 18200 "' 3.4.8.t.12 10.12.15 300 180 ... &t.5•!523 " • ••• • • R2 .._.,. 

[2 ,012 M . • .... ,,., u.12 . 1e 10,12,133 .187 ,.. 227 " 51x425 20 . • •• • 73 '"""'--£1,892 • 1 .... 500 ... 10.12,15 ,. 1N " 111.3X4tt " 3 ••• • 0 1 Oume!ph9,45 [UM ""' • 1 .... 500 3.8.8 10.12,15 .. 1N " t17X'2.5 20, 3 •• • • • 01 

'"""' ... "·"" - • 1 .... 500 3.6.8 10,12, 15 .. 1N " ll17x 42.5 20, 3 ••• • 0 1 ... -~ [2,2111 M 7x7 .. .... 1000 2,3,4,11,8,12 UUZS.10.132 ,115 180 132 15 eetxeo .t ... 3 • R1 ~DM:wrMffVM [ 1,200 M 7•9 + • 300 ... 2.3.C.11,1.12 UUZS.10.132 .115 30 "' " 571x31 4 11.3 ' • R1 ... 030 tl ,!MO ·- + • .... ,.. ... 10, 1115 .. ... " set,c.-e .4 272 ' •• • •• R1 ...... tl.529 Mtx7 .. .... 1280 ... 10,1155 150 132 " IIS•S3 .4 11.2 • • • • R1 Rllll'c..ona 150,4 [722 Mt•7 . • .... N A • 10 150 132 10 le h t351 • 2 • • • R1 Rllll'!T ..... lnlen.imlntl743 [ 1,437 - • 300 NA • 10 30 .. ,_, )I 1X4()1 .. 1 • R1 Aloot,RP1300Flowriler [ 1, IU --00 0 .... 200 • 10,12,15 37 113 " 51 3 1C33 2 .. 7 •• • • • • .. 
Alc:otiRPIIOO~ [1 ,782 00 0 .... 2000 • 10,12. 15 .. 113 " 112-5•35 .S 22 7 •• • • • • .. 
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£1,71-1 M • .... ,.. ... 10 150 '"' " 7' .7xl1 50 • • • ••• • .. 
£1,5" M • .... ,.. ... 10 120 132 " 71 7 :1111 "' • • • • •• • .. 
[\ .... • -2000 • 10.12 43 103 11.5 12-020 ., 27 • • • • • • • ••• TI 

£1,271 Thermll17x5 • • 300 ... • 10,17 30 .. u 311.1:1140.I • I • • 05 
£1.470 - • 300 ,.. • 10, 17 30 .. u 3111:114011 13.5 I • RI 

[1,2'0 Thermmi7Jl5 •• .... ,.. • 10,17 120 .. 0.5 40 .1:1115.24 ... I •• • • °" 
"""" M l :117 . . . .... ,.. ... 5.1,10,11 .5 150 132 15.5 es ., x so .a 25 • ••• • 05 
£1.'311 Mb7 00 .... 2000 ... 5.1,10.11.5 150 211 155 14:114$.7 .. 5 • • • • °" .,.., MIKI .. .... ... ... 10. lfl .5 ,. 220 15 578:11'3.2 113 3 •• • • • • RI 

'*" 0 0 19200 ... • 10,12,15 17 132 15.5 50 .IX33 13 • • • • • • •• • T2 

tUINI M 0 0 .... ,.. • 10,12 192 , .. 15 50,31 II .I ' . • • •• • • • • • • • • T4 

£477 MI XI .. .. , .... ,.. 1,1,12 5,1.1,1 .3, 10, 13.3, 11 .I 128 132 10 '3.IK33 .5 12 • • • • •• • • • • WI 

£713 Mlxt .. .. , .... 1500 1.1.12 5.1.1.1.3. 10, 13.3.11 .1 150 220 15 .,,,. 13 5 • • • • • • • • • WI ... ·- ~ NI~ ... ! " 50 " . ux , e ... I • •• • • S5 

MONITORS 
--- .... lnto- ond- -SaN • tin is a dlagOIW measurement In Inches. Nuiit, aN monochrome monnors accept a c.om,osn. Y141H sioNI lrom the -~-----------··--·-1 systems d\111 mono and it Is ,mponam to match the output of your computer to the input ol the monrtOf 

NIIN ioCUMtlwiltnabksound tobeoutputfromaSf)NkerinsiOethemot11tOf MM01intreters1otheeolourofthete:r1ona 
mono monitor. Some mon,tors come wrth an IMl ·fl•rt fllttr 10 relirve optfttor dtscomtort 

IIMI wi4III refers to the lrequency r1nge ol S9\* towtllCh the monrtOf e,n resc,ond in Meo,Htrtz Ott rtstl•tloe iftOICates 
the numoet" of dots wtllChcanbedist)Clye(I ICl"OSS the scrten: the more dots, the Wrperthe pic:1ure. 

Dlm .. ,loltl indicates the ma the unit occupies on the desktop 

-i r-~ 1 • I 
I I 

l~ Ulld!tth I J t I .. ,. " • •• 25 ... ... 157 PI ... , " • • • .. ... N,A 15.7 P I ..., 
" • •• .. ... ... 15.7 PI .... " • • • • II ... 33h:401 12.6 ... .,.. • • • 5.5 tu 22•3"4 5 .. ,, 

£371 " • • 55 300 47lC40 13' ,, 
t35II " •• 7 "' e&x57 5 115 .. 

! I 
I 

I 1
1 l· l=~::;:-m 

J 
10 ... 37:11,2 10 "' 

t587 " • 15 ... 85:1157 5 115 .. , ... " • 10 .., &5X575 115 .. 
l 

I 11 ', A I I L 
• .. 720 .. ... 31 81 

It • .. ... 50:1149 .. 81 
It • 25 ... sox,t .. 81 12 750 30.1:11298 95 LI 

.,_ ... It • .. 1280 50•« .. 81 ~ -· .l £321,1' 12 • • 15 510 32x303 12.5 °' ~ 
""" " • 7 ... e&x575 115 .. LEOM 08 10 

12 • ..... • 700 37 .5:1121 • LI 

[t l 12 • ..... 12 700 37 5•29 • LI 

"" • B&W • 12 ,.. 
"'" .. LI 

£31' " • 7 ... esx575 115 .. LEOM0810 £ 121 • ..... • 12 ,.. ..... 5 • LI .,,. 
" • 7 ... esx575 11.5 .. '--" £212 10 "'""" • 22 ... •• • PI .... " • 15 ... Mx575 115 .. ~15 
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.,., 15 o.- • 22 ... N,A 13 PI 

[13 1 • a,-, "'" ... 224ll2$.7 57 P I 
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DISK DRIVES 
Thts sectlOtl is OMded into cateoonH cowong 5 v.,n and &rn flot>py drsk$ 

Ots.k dm ca,-clty rs memrect Ill kilobytes (I<) one k,lobytt • 1,024 ctwltltrs A• If .ilb column II lndoded becallse 
some OISII units conlltn two~ dnws. 

Manutffl\Jrm can vi,y tnt numbtr at d3'I: data 1rlCU and these 1r1 dMOecl into s.ectors This ucttr l1t1 system fllows the 
in10ffnltion to be stored IOd retrievtd by relertot1 to I bmln(I mart! on the cSCK so the c:omputef can keep tract Of Its rota'hOn The 
sysiem can be hard, wf'lere reftrenct is kfC)I by I hOte in the dis*.. or soft. wflffl the dtslc position is monrtortd by magntbc: S19Nls 

Some dnw:s have one rUd/wrrte head tor each SM:lt ot the chsk so the b:J)'tf Nil I Cl'lolct between 11 .. 1, If ._It·•~•~ 
dm.tts. IS means NI the ClrrvtS are both single and double-sided 

Asdrsktechnologyadvlnctditbecamt possibletocr1mmoreoait1ontothe tloppysodnves'Nlllte,turttnhtr li11.,0f NHl 1 
(datl) Nt:Sit,. I D ~ns tNtthe drMSare bothsmglt and doutie clenSlfy 

The mtf1ace KU n in inttrp,fflf so the toffl9U1tr Ind d1slt can uchange infofmatJOn Each OMCe must hive the same 
iruerprtter belore a usetUI cable conntClJon can be"'* The ctMKt It CONmn anows you to ma1ch tl'lt disk W1tertaces 10 ttlOM 
indudeO in the OISII dnws or mi1t11twe 11 extra cost 

1 .. ... ssso • .. .... 1 .. -SSBO • .. .... 1 .. - 0580 • .. 
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"'' 
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EIOOl"IFOIIIDOO [I .QI 
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EieonF0&2000 £2.013 
EIOOl'IFOei20'SO [1 ,972 
Eioon FOIIIO.FBR '1.240 
F311 tl,725 

~..!. 

! • I h siid ! J I . ! JU • 1021( 2 .. ... SSBO • l 1 .... 1 IO ... ssoo • G2 
OOO!( 1 100 ... osoo • G2 

"""' 2 .. ... ssoo • G2 
16Mb 2 ... ... osoo • G2 
200K 2 .. ... SSBO • l1 
1021( 1 .. ... SSBO • L1 
1Mb 1 IO ... osoo • ., 

10Mb 1 n ... osoo • ., 
1- 2 .. ... 0500 • • V1 ...., • no ... ssoo . H1 
144K 1 .. ... OS SO • • R3 - 2 40 ... OSSO • • R3 ..... • no ... ssoo • H1 .... 2 70 ... osoo • 57 

""' 1 .. ... ssoo • T1 

'"' . .. ... ssso • T1 
151K . 35 ... ssoo • T1 

""' 1 ,. ... ssso • T1 

""' 2 .. ... ssoo • T1 
1Mb 1 100 ... ssoo • H1 .... 1 100 ... SS.DO e H1 
OOO!( 1 n ... SS.DO e H1 .... 1 .. ... SS.OD e H1 .... 1 .. ... ssoo • HI 
50l)I( 1 .. ... 0500 e H1 
1Mb 1 100 ... 0500 e H1 
1 .... 2 .. ... ssoo • 07 

~ 

I 
I 
E2 

1Mo 1 n ... osoo • E2 ,.., 1 n ... osoo • . E2 .... 1 n .... 5580 • E2 
1- 1 n - 0580 • " .... 1 n -sseo • F3 

""' 2 n ... osoo . C2 ,.., 2 "' ... osoo • CS 
IOOK 1 n .... SSBD • ... 
1 .... 1 n - 0580 • ... 
1 .... 1 n ... ssoo • E3 .... 1 " ... OSSO • E3 
1Mb 2 n ... OSSO • E3 ,.., 2 n ... ssoo • E3 
1Mb 2 n ... SS.SO • E3 .... 1 n ... OSSO • E3 

1- 2 .,. ... OSSO • .. 



1 .... 1 n ... OSOO • --....... 
U 03 1 .... 1 n ... OSOO • A3 

[ 1,133 2Mb 2 n ... OSOO • V1 
[ 1,011 1 ... 2 n ... OSSO • • V1 
[1,121 2Mb 2 n ... 0500 • • V1 
0,719 1 ... 2 n ... OSSO • • R3 .... - 1 n ... OSSO • T1 .... 12Mb 1 n ... OSOO • T1 
[1 ,S4i 2.5Mti 2 n ... osoo • T1 

MODEMS 
A modem interfaces a computer and the 1eleohc)ne sysiem so computers can communicate OVet' long d1Stanc:t1 tt eonvtrts cSlta 
to electrical pulse$ or sounds that can be Stnt down thl line. A modem can be connected to the line dmectty or acoustic.ally Ao in 
the CMNCllo• column reprnenb Olrect link, while A indicatn acoustle. Tht acousnc couplet' iS like a ftmalt tfill)hone handset 
with a speaker lf'I the coupler OCll)()Sino the ptione's mouthpiec:e md a microphOnc o~ the earpiece A I in this COiumn 
indicates that both methods of artac:l'lment are milabh! 11114 rate shows the 5peed With wndl 1hl Oita is lransmmed 

The modem must be connected to the compu1er through an Interlace. The lalt rfacteolumn lt$ts the 1N1n mterfKtS ft.ltured 
on each modem. AlyftcllrotlOlils muns that data may be transterred M inltMls asm 1~or u needed. S,n cllironn s ON is 
transmitled at reoular interval$. Slm111,1 translm data l!'I ooe d1rect100, while H1H 1111,111 can 1ninsm1t.rectM m either 
dlrectlOn, but not simultaneously fllll 11111, 111 transnvts and receives inlorrnation in both directions a1 once Some modems can 
lf'l1 l11tt a call or swt a two-way conversation Answt r means they can respond to a c,N from anotner computer -

l~ IJ h I d I 1 u 
' ! 

I J 1~ 
m1so lo 1200 "5232 • • • • .. 020 B 300 "5232 • •• • • ... 

ml j D 1200 "5232 •• • •• ... 
300 "5232 • • •• ... 

F1 FMllcxll,~791567 
0 1 ~ ~. W<u'lg21331 G2 o.mnMicn» .Amentwn28321 

~1~ ~-3~1k~~ 1J=~~~~i;:.,,.. ,~507 11114ITT 
Conlumef~B.-on »t015 ~~ . ~AY01"296179 

8trmec 1200fl MoOIIIA [414 D 1000 "5232 • 83 
Berm9C 1200<1 Modi! B , ... D 1000 RS232 • • 83 
CCITTCAT C22I • 300 =V2• •• • DI 
CDSV22 ['710 D 1200 =V2• • • • DI 
DSl2123 029 0 3()0,1200 =V2• •• • DI 
Setw:ie&ai700S..A '253 • 300 "5232 ,"'"" 1 • • 84 
SlrdM.I 700 SeriN B '"" • 300 RS232 , 20m-. 1 • 84 
s..&11700 SeriN C OOO A ~1200 RS232 .20m-. 1 • • 84 
SendMli 700 S... 0 OOO A 7S-1200 "5232."'"" 1 • • 84 
&tndMI 700 S.... E "" A 3Q0.1200 RS232 , 20ma ' • 84 
RKl!f 121 LS 1 t7l2 D , ... V2• • • • R2 
FIKMMPS3021 cm D 300 ...,. • • R2 
Raca1MPSl222 "'" D 1200 ..... • • • R2 

PLOTTERS 
Plottef1 use, pen to put gr,phics o, c:hlracttrs on paper Utldef tht command o4, computer. They ,re usuailf)' one of two typn:­
ftltbed o,drum. An..., IM>klslhe paperfb t while the pen dl'IWtonit 1111 rwodlfflenSIOIIS. A drum l*)tltrtumslhe PiPtf 
~ on I cyNnOtr while the pen mows t.orizontlly . Most plOttmanCNnoc pens dunogoperaoon so• v1rietyo1 <X*>Urs 
and line tNcxnesses ,r e n'W blt. Mu ,.ltl incUc:ata the numbtf ol pens In operation or on standby Dimensions of the paper to 
beused1r11isttdundtr,....._ • ...,._,....__... masurts thedistanceiflmllimetrnP11sec;c:overedbythepen 
tltlrfKtt 11'1 induded in the bHIC pr1ce OI come II extl1 COS1 

I I 

l~ 
I J In H -.. - ! I I 

"-" 1 o .m "" " "" '°"" RS232or1EEE 

OXY 100 , ... .... 1 "" ' c.n.ona 
HP 747'0A tl.317 °""" 2 

.. "'"'"' RS23211EEE+) 

P04 ""' ""' 1 .. ""'""' (IEEE•) 

RY·21 £747$0 .... 1 .. 200mm c:.r.ona. (RS232+ ) 

RY·10MZ [1.866 .... • "" 
...,,,,,, c.i.cna. (RS232. IEEE+) 

- 100 "'"' °""" 1 
.. ,.,,,, (RS232,P1iellel• 

ms«>Pen- [1 ,389 .... • .. '""" "5232 
WIIWlllbeWX"34 £2,515 .... 2 "" """"" (c.ntfonQ. RS232. JEEE +-I 
W...,_WX4635 £2,301 .... 1 "" """"" (c.ntrona, RS232, IEEE+) 

Wllt.lNbtl4637 '2.002 .... 2 "" 
...,,,,,, (~.RS232.IEEE•) w-- '2.605 "" 1 A3 .....,,,, (c.ntro,,acs. RS232, IEEE+) 

"" 1 "" """"' Pwllll>l(RS232 . IEEE•) 

""' • A3 """"' Pwlllel (RS232 . IEEE•) 
D,um • A3 200mm (Centmncl, RS232 IEEE + I 
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REACHES THE CUSTOMERS 
OTHER MICRO MAGAZINES 

CANNOT REACH 
CALL: NIC JONES 
AND HIS TEAM 

ON: 
01-323 3211 
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COMING SOON 
Second issue of Personal Computer Games 

on sale 28th October 
••• 

• ._ :..., -., ,, • Win £2,000 worth of 
• '9/ ,,:-:_~~ prizes from Colour Genie 

1
1 
{'r'' ... ,\,~~ in our fabu lous 

,r '-;\' .~ Treasure Hunt Competit ionll ,,.,, .... , . 
• • • 

. .. -•, .. 
• ,, -;, J' , • 

.. -•, .. 
• • / ., -;,rrl' ' • 

.,. '9' ~"i=~ , See what the game s 
1
~ 1'1, ',i-f really look like 

.,.. ~ ~ in our full colour • > .... • actio n freeze section! 

• • • • • ... ..: -.,_, . 
a '," -~:..,,. , Don 1t miss out: 

/~=~~ 
,,. ~ 1 '/; ',~'!"f Personal Computer 

' • ~~ ~ Gome s:on sole at 
r JI"• ··9 • Newsagentsfrom 

.,. ll,', !°'::·.,_),11, R d 
·~,',( ~~ h:;dw:u:e reviews 

~- ,'.ll_ ..• Ji!. ..- ,,- . .-. on the latest 
• • • "games " ma chines. • ~ • 28th October 

• - only 85pl 
Order your copy 
NOW . 



llatfl : {Ill pe r ,mJle column cm \ 11mmum ,tLl' .' cm ~nc, d1\.l"oun1 .l\ ;ulabk Mee:~ o.ta : C'l1lumn "'1dth. I 1:olumn 
,7mm :!(0!11ur,. lhmm . _,u,tumn, J"'l/mm Co,,o.tes : llld.l\,pnor111puM 1 .. :.1t1on 

Programs Wanted w,~...,.,..._.__..-: ... w,,.,. c.th ffft. roy..ttiH .-1 di.tri bute•~ 
UK,USA .-t( ~. 

"'- l..si:!!'::™)lS107 
DREAM SOFTWARE 

r.o. ..................... "-b.1<.J l lt • 
,,_ __ ...,.., ____ __ 

WANTED 
PERSONAL COMPUTERS 

•" modelt bought tor cash 
Morgan Camera Company 
160Tottenham court Road, 

London W1. Tel: 01-388 2562 

64 BUSINESS USERS 
Hardwar9 indl,ICbng IUI*" r.,.ori ~ Ill ::g:-..=_=.c-:=v~: 
Uld Spel, ~. ~- MoMof, 
~Ulilll-. UldWAlT FOl.ff ­
CENTROmcs lHTDF Aa:S. 

TII£ COMPVTEJt CllffU 
J'flrMse ttn.t.1.ae'W..._,.., .... 

TN.(OUS J:"'116 SltS04) 

PCN NOVE MBER J.NOVE M BER9 , 19111J 

Contact : Chn,11. n \h:( "arth\ on 111-.l~J J~II 

sonwARE 

POOLS 
PREDICTION 

-.ool.SWINNl.11" 
n. _____ ,,_..,._ .... ___ _ . _____ ..,. ____ ...,._ 

.. .:-·---n.,-1 ---..---·----- .... ...--1-i. .... m, •J:J;::.;=_... 
"POCM..M ATA• ==~=======::= =-=~--i::.:c-::::-- · ,,... .. nt•t- -u .• 

ADYENTUREMANIA 
For the baalc/TI-99/4A 

A la9CinabnQ graphiC adv8fltlKe set 
inlondon . Youmus1findthehiodef"I 
instrucbontoditc::overyourultmate 
quest, but don 'I get e.ught 

f .. turH : mazes. dungeons , 
gambling oas,nos and fflOfe. 

51,ttd PO,r:h«/fA for CS.95 IO: 
INTRtGUE SOFTWARE 
ThoWeb 
Crllf!brook Rd 
Tent e,dltr, 
KentTN306W 
T r«:le enquiries wtok:ome 

COMPUTER RETAILERS 
MICRODEALER UK 

IS THE UK's No.1 
SOflWAIIE SPECIALIST OISTIIBUTOII 

n..~UICW-~e..- • ..._... 
""9flt ... :~o::."r'.::,.::r:-........ 
=~:r:;:,... • .,--. 

RING , 
3050521 

NOWI 

THE TYPING MASTER 
Is now av•, I~ for your Nftllt8r~in. Th,s 
PJOll"•m t•kn you horn tw0-fintef pecking 
through to ovtl' 30 WOfds per m,nu,:e. A must 
atonlyCIS . 
~~your Nr:wBrMtlhi-tt"Sgr•phieson~ 
with PRINTER GRAPHICS. Rout1re for 
EpsonMX, RX&FX, CP80, M1croh ne, FACIT, 
WaltM & STAR printers. £6 eilCh. 
WOR"out YQUrwivmp, lc»ns.and~ 
usinglMMORTGACEprog,•m. Full 1nstruc· 
tionsc•nbeviewed atthepr-nsof a key. Only 
£5. 
lnterl.ac:e yoLM" Nr:w8r•ffl to • Ctt11rornc:s 
prmlt:rus,ng 

TYEPRO 
Centroni cs interface 

Sw,1eNb'e from 1 SO IO 19200 B.iud •nd 
su1t•bte for Epsons, CP80 , Microln,e, NEC & 
mostothefpr1nters, only £.49.95. 
c.1.c. Micrmy§ltmS , lt4: (0223) J 15 J 1(], 
36 Annita~ W•y , CAMB RIDGE C84 2UE. 
All pr.cn include VAT, P&P. 

~i oj,AYI 
39, H~j:1=.r:;~=· Kent. 

Or,c.61f(t«'.I..,_ tn,M 
~.,. t22u, 
Ollgon:t2 t l -.00 

~..:.°"""'"C:0,--.-=: 
=...et=~ c:::: 
.,.._~0.0,-~ Q,M. N "**"""- t1•• 
• F\ll.....,,,,.._1i:w ...... o1-. 
·~- • ....._.Cf'111) an.M 
• -.--. ~ au.II 
HHT'p..__~ CUtUO 

(NllflfAC:UflUIOWIIV.........r 

R.c.s. 
Software for the 
Sharp MZ BOA 

OwyC. ts.50 
SrloolOul CS.Oii 
r.o w~Mo 0 .1111 
....... "'-* Q .1111 ...... ~o. ts .1111 
l-.la'ry Q .1111 
lob"e~llndllf...,. 
.. ,,,,,PfOll'_dgMAoc*~Q.11- . 

0...-..., PollllliOrdlnlD 
IICS 
51Aft'W!11NW• -­NOTT1NOHAIING22H'W ..................... 
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'""Ultc,,c.llOll1090,o'C! ..... _S.U.oli.M 
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,~ W......ot•'-- ..... So«:M-Ot..cin,,on 
H'9'1 ........ 0t1- CIIM*COf'VS 'l'ou - ~ 
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~ .. -,.- -,.3~ . .._ Nowvov.,•on __ ...., __ ~"'°"" 
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MICROSHOP 

TURBO CHARGE YOUR 
ZX81! 
with our 
ZX 81- FORTH ROM 
with multi-tasking 
Replaces your basic ROM to <i,,e you• totaly new .,..em. The 
unique sc,een «firo, .00... you to edt or<>!J1IITUI"! while other 
~ are executing. Runs more than ten tasks at once. 

kieal1or~
1~~T~u=::~~: 

the keyboard 10 normal operation.. It contains a real· time clock 
and a large number of 32-bit words support the ZX printer. 
Allowsmoclunecodedelirillonand needsatleast2Kol memo,y. 
Supportt 16K. 32K. and64K Ram-Pnd<. Th,ee mnes """'than 
fio.FORlli, but fig compatible. Available as • " fit youneH 
EPROM". with M extensive manual for £25 + VAT. Some 
ready-Converted ZXSl's """""ble. Floating point extension 
ROM-outsoonl 

AND 111£ OLD fAVOURJTE, 
NaiS-FORTii NASCOM £25 + VAT 
Pet-FOR1H lo< Pet from £25 + VAT 

DAVID HUSBAND 
2 Gorieston Road 
BRANK SOME 

Poole BH12 INW 
Tel: 0202-764724 

PCN NOVEMBERl-1'0VE.M8ER 9, 198.l 



VALUE VALUE 
RS232CARDCPA 12 
£57 .50 +n62VAT 
Per11utt b.a.e control ot h,qh ,peed pnn1en •nd 
ploti.n Proo,.- _,!r wuh ..-,,eh •1«1.tble 
PNNt b ~- hrw lenqlh, •,uo h.w l..d •nd 
urn.:;i,e return dtl.tr H•ndlN ,..JI du~• 
COff\ffl\,lruothCN'III Jrom 75 IO 19X» b.ud 
EIA RS232C or 20 mA cu~1 loop 

CAI() M•trll PT1n1« 80 CJII. bd1NC'hONI loQk: 
_.,no IOCONmn f"rw.,,on •nd .d1....c,bloe lrKIOI' 
Med Hi ,.. •nd ~k qraph1e1. Tn. dNr;.,tnd,en 
Swnchable 11,liepr1n1 Autound.r lme 

TURNKEY OFFER 
a... &rl VI\II with l'l'ICW\IIOI'. ,wo ,hm '""' d..k dr,_ 
and d ... oontrolle.-k)r 

£749.0Q+l.112:JJ VAT 

S... 64 ""'' with moru1or. ,_ alun l,ne dl.t dr1-
and controller. lJIO c.rd •nd 80 cotutr111 oud. CP80 
pnn- and oantroller 

£1J08 .QO•Ll6620 VAT 

TO ORDER: 
Acc.• and Barclaycard occepl ed 
Send exact amount inclu ding 15'6 VAT 
p/u • £7 .00 corrlog• and ln •urance , 
q uoti ng part numbers , to : 

WOLFCROWN 
Al hasoh Limited 101 lerm n Stree t · London SWl Y 6EE 

ViDII Gii.iHi 
NO. I r o R HOrtfE COMPlTJ'ER SAN D SO•"'TWARE 

Commodore64 only£199.95 100.ofgames,booU = :~:~::~.= ::i:=~: =:4$K onl~~ :: popu 11:1=eec.te• 
VIDEO GALAXY 293 CHJSWICK HI GH ROAD LONDON W4 

Tel : 01-994 4947 

ProfHJOr Frank 0 -,.·1 FootNII 
Poo*s FOfecut int iv-tem II "°""" 
l'<llillb &.fo,t he : 

COMMODORE 64 

~~~~~J~~ii~·K. 
SNrpMZIOA . 
Alsoawi ,llbM: POOLPERM wtlich 
calculat" perms .ccord1ng 10 st.llka 
1nd numb« of matches cov«~. 

Wrir. ro: 8urM u ol lnlorrN tior, Sc~. 
Cotnnw~ Hoel,., High Strwt , 
CINlforu Sr. Gilff, Buch . 

MICIIOIHOP 
CA LL 

CHRISTIA N McCART HY 
ON 

01 .. 341M90 

,0. NOVEMBER ).NOVEMBER 9. 1983 

Software 

MICRO CHIP POSTER 
40x50cm__.colourpolllll"~IA'a~ 
tMQ~olMolorolamcUOOO 18-bil:,rmoc:Np 

~ ... -. AYIWJlenow.s..t~ k>rt1 MincP&P 
+VAT lo: 

CLJMAX COlll'I/TEII SYSTEMS t 711 
11•MOUITIIEET, SOUT#MI.RW, 

...,,.a,MQ 

Tele hon e: 01-930 1991 

HARDWARE 

ORAGON/ATOM/ORIC· 1 
ADD LOW-COST 1/0 POWER 

WITH A VIA BOARD 
Dnve extrl 1,0 drAoes. from LEDs & 
swi1ches ao extta penpherals Link 2 ITIICrOS 
lorda1&prc,oram transler. spoot listings IO • 
second micro IO pnntlaY e 9'(;. (8" TEV· 
LINKbelow ) 

=--=-=~ ~:::::...-:-ar:.: ::&:.::o::=:..-:=.:.c:::...--: :..:=- ... -- -· ., __ ... 
=.=..~..:::.:m==.:=.-:: 
r=9'QOU11 • .-.,,,.,,--..- ..... ...... --......... ____ ...,., __ 
---- ·- iil§ 

c:-------­T.- .L O&T ....... 

l=°'-T..::..-:.:=:--"=".:..: 
MAll.OROEA OHL v 
S£NOFORLIST$'0ETAILS 

" 
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MICROSHOP 
Accessories 

TIDY UP THOSE WIRES WlTH A 

Compuprint Computer Stand 

The ideal answer 
to kee ping your 
computer tidy 
Takes most 
popular 
nriaocomputers 
including VJC2(), 
Commodore 64, 
Dragon, Sinclair 
etc. 

COMPUPRINT COMPUTER STAND 
A quality product speci&Uy made ror Compuprint by a 

leading plastics fabricator . 
Made from a tough acrylic materia.l ln a dark smo ked 

effect colour the stand ii both hig hly runcdon&I and 
attractive. 

The stand hokh the central processor unit , allowing free 
accea to all poJU , a monitor and hu two spaces to hold 
eithe r cassett e dec ks or d.itc drives. 

The ample space underneath the monitor holds the 
assorted wir es, leadl and power units that accomJ)&l\y 
smaller compu1ers. 

Ord er your stand in a handy self assembly flat pack direct 
from the manufacturers for only £19.95 (inc. VAT) phls £3.00 
postage . 

JRDPIJ\STJCSLTD Buddlelnd ustriaJEsta. te, Wa.llsend., 
Tyne and WearNE286DL Tel:0632 620033 

Lin Kup it,:]11 
:~~~r~~=~ nnector, ~ 
150 by 75.5 by 21.5mm, including -,-- • • • 
plugs, gets rid of all the lead spaghetti usually found behind 
micro systems. 

ApprovedtoB .S.5733 it incorporates the la test technology : 
Printed circuit distribution 
Individual cable strain relief 
Shuttered socket entry 
Neon power Indication 
Enabling four units to be safely and neatly powered from 
one 13 AMP socket. 

Price inclusive offour plugs , VAT, p&p £7.50 

Send cheque!P.Os to : 
Lin Kup, Transport House 
Severn Square, Newtown 
Powys SY16 2AF 

OIS,LAV INSTRUCTION SHEET 

o.t IN bffl ~ NMA'tl It-. - S.-U-. 
0.- .. 111~"""' .... ~ ......... --....... ,, ..... Sl-..,d .......... (......_ 

MAllOft DEMOHL 'f ~ .On o 
fOUJnA IN QOMl'UTUl$ ll MITE0 

·--~. ~- --- -11 ·­lASTUIGH 
IQlll#IV .MOO,, ll'I IUM 
OJIOfMACCUTtO ....... .,. .. 

!010)11111111, ==..-:::,o..-

COMPUTER 
CONSUMABLES 

QUALITY DISKS AT 
COMPETIT IVE PRICES -_ .. NOfl - lllOULf.NCa .......... ,. _,,,. , .... -· -"'· .... -· ::.,, .... .... .... .. ,.c. 

__ .... 
o..w. ..... m• ........ a. • • 
o..w. ..... m• ----"-' ,....""'"""'_ .. _ 

01-li91 7120 

LOOK- COMPUTER 
STATIONERY 

IIMAUOll:....__AV.........._. '-- _____ ,. ..... -·---
c--..-~.;:::-::.:---toHOOO, 

c.----... a.-.--.... -""""" .. _.,_..,__ 
~ .. _.....,_ 

HCL COMPUTER 
SUPPLIES 

Shops 

TORCH Z80 OfSC PACK 
inc £:1.000 of aottwar• 

0 NLYC720 + VATcan' free 

AD VANCED USER GUIDE 
FORD BBC 

ONLY£11.15 + £2carr 

l8C • SKCTM* • -- · IAUWO.MICIIO'S 

·-Tiff ··­·- -----~ -
PCN SOVE M8 ER ).."'10VEMBER9 , 198.l 



MICROSHOP 
Accessories 

~illDWNIRS 
BANISH LOADing PROBLEMS 

S end • . A .• for Leerlet: . 

e TAT e %)(81 or . P .C TRUM . 

EUNCA PRODUCTS LTD 
Lyon Works. Capel Street. 
Sheffield 6 Ctel rt1'2 339774) 

Insurance 

Insure your · 
computer 
Impact damage , tire , theft and trans it 
cov erfor1llyoureomputerequlpment 
£1 to £1500 

COvert S p.a. with£10exoess 
£1501 to t2500 

Cover £16 p.a. with C15eKoess 
£2501 to £8000 

Cover £16 p.a. wtth £25 excess 
£800 1 to £10000 

Cover £20 p.a. with £25 excess 

Microshop Classified 

e COMMODCIK M WOllt ~ TEXTPRO 
l'(,.,-erfuJpros.ram,l'IWl)' facihbC:l, OOIIIJWChc11$1\"C 
do(ur,ic 11!;11IIOII ~f vah.e • ClolKlte {6.9'. dak 
{9 4$.Fuly(ll)mpikddri.t¥tf"MOft£10 U Fa1tdcl1nry 
byfintCUM-1 Scndchtqut.-P0 10.AII.CSottw,,rc, 
31 Asbtr« Rd . r ... -.cb6t. W Midbftdl Bm211D 
• ntMo\ POSON,ll.llCOII rihitt pt(llJaffl Ill CM5CIIC 
for.t,Mo«Cumc,&odic·rdtu,ill.o,,tape St:IMl.clOIO 
ll A s.d. ?,SctwyaCOl.lt1,Ayktbwy, 81Kh HP2I 
7EO • GOii.., MN CP\I • 1tb nllfflf'nt t eypad. lov,-er 
ca1C.plu1 JOIJ u pMtlOII bo1t, RS2J2. l>tti:CDlluollcf, 
twin 35 lnldl: Snup,1 drwet. ca.bln imn.ah, supe rb 
IOftware, DOS II ullbtJeJ, cacclknt c'Olld,toM,, £6.50 
me1o1.0Mn,S10Ze"V1:n-., 

POl NOVE MBER )..NOVEMBER 9, 1983 

for onl 

114-11 
Inc. VAT - Post FREE 

Books 

BOOK BAAGAtN S- BARGAIN BOOKS 

IWIGAIII IOOlS FOR l'OPIIUR MICROS no.....,_,.. __ ..... _ .... __ 
..,_,_,., ,_ _ --·· :::.=-,,~:::..-... _._.. .. =:.::1;:: :::;:'..$..-=:---=== 
::i===-~~-:...- c.·..:: 
5==:~..S:..~..:.5 
~ ...... -·---·:.:;r..-::; ~--- .. ,..,.~....,°'""--­-----a-... .. l"Ot JUST·ID • • _.,.,._.,...,............,,CTlltTl ,_ ..,.. ___ .. _.,... 
:-:-.::.===--=--=-----,,.. .,..,. .... _ _______ ..., 

e c.Y ...... f ()ncolBnt-'llatJeKpubldhcnK 
p&,,nn1111•ncwwoei;olromputerboolJ. lfyoumuld 
WTIW: NOUt mttr~ h llrC, ~nd • k'm rtapblfl.11'1J 
•kh •re• ol microro.npo 1,n1 ua1,rrnt you 10 ,tw: 
Ndret1 ~liow. Some uot ••s and l...ua1,w; hoot. 
eot1n.-U are no,,,, on o(fcr Bo• NJC, .a L,111t Ei,w,1. 
Suec1,l...owdoRV1C2 

Services 

- - ~ ~ 

• • Wl'!lf(ND L.t.UNTON 010NOl • O•l:I . . 

SINCLAIR OWNERS 
READ THIS FROM 
,o.,·w p,olwbh, hN,,d ,ib,;J,,jl MA(H"-t (OOlO ,tlQG.. 
IL\MS ..... ...,.,.,.. ........... HO,,,CMNylw4p-

V,,~--C .. lw,d ..... ..-d_ ... ~,wl~O' 

~~~ol~l-=O~ 

~I.Jl~~~-,-=,..,-.,!:~"':t'.."':..': ............ 
FINANCE MANAGER 
•• ~Mill ....... Ml-.UOltM~ ..,._."" b 

:.:.~::~='~ ... ~==t'W:, 
W111111~tc-~MIO~ 
... _ 

GIN!:u,,.I\Mbftollil.ifflto ........ 11 .. A."<\MII.NAU:I! 

~~.:::~-:.':..~~~~ 
"7,!..~~~~ ""'"'°' e AUlOMATICDOU•U lN laT kwwp1:>lS~wpi11-

«c_ ....... ,.,._.IOC,llb • :=.:. ~-~lr-1_....,,.,.._ 
e SfAAotl'IGOROllS ~ ~-:i~bl' n.-·~-· e IMANCl .il«cOU!otNWfl(,n(.,.t,,i,i,.,w,:I"'-,,_...., ... 
e NfW llA HSACnON MM.Ue ..._...., bf,--

-GM ....i--• P.\GICOMM.\NO tcoolblc ~ _.to,f,....,... .. ...... ,_ 
• ltCOHCIUAflON ~IMIM<IO<flff ~A---• f UU ,Cllf lN,uso,{l" TIOH -•~ • ~ 

~l'QOl- ........ 0,~ • Sl'l l O . ..._,..._,. ___ USI 

~a=-a~;.s;: 
kind,,-illl~ "-coAl~W..-,;,,. 

ADDRESS MANAGER . .. 
v.o,i.,.,.. .... ,.., •• s,p,,.:- .... -~ .. _ ... w:tl<l----@ ... ...__,!,O() ~-.0,-"'""°""~ ... 
~.....,....,~ .. -~_.Hl"Pl.l .,_ 
• ~~(~ .. '=~.!!.Nf,..:r~ 
• MU n,u 1NOt1U~ - 1 .,,., ...... -dtfww.o ~ 

:--.-elO~~ ~".:::,:-~. -- · • tNSTANl l lV'OftiV- ,- ..... ""°"-"_,.._ ... 
• Sl#'ll f l.ltMXT -< •~~-IO-

... MK-1111w.11'1lwtlASIIC.tM>_.bir 

MANY VMS 
• ATHOMt:- i-....~.P,""'flC-Jl,;,\MC:.Md 

""«' . ATW OH- b ........ ..ort. -.....i~ ~.~<--""""-""'" .... , ....... 
• ~ UIS-11""'1-wii~"'-: "Ol'l.,.._ (_.,.1"> 

SPECTRUM CHESS Dare you 
face The Turk 

" ,,_ "' . , .. aoct.. 
A."4NSTOUO . 

N)(O 

----.·---·---·---········--····--··--··--···------
l'llllo.dt,IO Odo,dC....,...~'-1~""'°4 

CNllroNSl~.M~ 
~Ntilmt f""1\NC(M.-\NAGlli11UH::Sp(<(.._ .... 

AOOIISS MAl'oAGl.t; ill it H N(fl "l .... _ .... 
CHHS l Hl TlJRt. ill UH NCh C --MM: .... t CODI llST TOOi. 411 H H -~ <~ .Jl(IMl ..... o,ACOSS-.o 111.--.~ 

O,~OMl<"'llt!ACCU~l',Q 10C11U,.....,. 

"""'"" ''"' 

" 



Th 1s could be lhe progra mmmg 
oontpet 111on of 1he )ear -
£1.0CX> up for grabs and )OU 

don't e\·en ha,e to fini sh the 
prog ram. 

"The entry can be a complete 

Anothe r Laug hhnc contes t has 
reache d the stage where we 
name the .,.,inner. 

It 's been a not her full postbag 
and the numbe r o r thmg~ )Ou 
can rea d mto a ma n ir1sidc a 
pn nters ilencer lea, es us los t for 
wo rds . So here arc some of 
yours . ·PC 'N quiet at last ,' .,.,as 
the suggest ion from Da\ 1d 
Nort h of D urham. Simon Wil­
lia ms. of Sheepwas h . Devo n. 
wrote: 'And m next .,.,eck's 
Nlndoor atur ali3t~ I shall be 

The COOies t cl~s on De­
cember 31. and entries should 
go 10 Softck a t 12-13 ll cn rie lta 
St. CoH:nt Ga rden. London 
WC2. Mr Langde ll .,.,ins the 
PCNp rizc(,al ue£0)forfindi ng 
four way,. o f sa) mg 'new· 1n a 
single se ntence . 

usmg this eas1Jy-cons1ruc1ed 
hide as par t of my stud) of the 
Pnv ate Life of the Maln K 
Prmter.' 

The re .... ere mar1y others but 
after a lenglh) de libe ration ,,_,c 
decided 10 a ward lhe £20 pr ize 
to Chr is Bailey. o f Oc\elan d: 
·o ur prinlers ar c top class but 
there's room for 1mp ro\emen1 
in our elevators.· Coogra tula­
t ions. Chri s-)'o u 'll also win a 
00 ,·oucher from Action Com­
puter Supphes. 

NEXT WEEK 
.......,.wwtt , OootlM ....... nd 
M.W. we look MUM HH Tiltr. 
Goo4 lliHltll : ThrN ,ackacn 
tut ... tunt )'Ollr Spectnn Into 
aconwttinc room. 

~~~~~~~~~ hn«,l>I FX: TM MeOftd of our 
two-,-rt series °" B8C FX cells. 
ForlAd/mJon: Alo.......,_... 
tiooolForthfo<tlMZXII . 
CamH.-for the Commodore 64, 
Vic 20, and St,octnin, N4 
N"i'ffture on the Dracon. 
Plus .. the replarWNklyitems: 
MWS,letl:en.,tipsAIHIW..ts,H4 
Ute .... -out procranuniftc MC--

PCN Da telines keeps )"OU in touc h ,,_,1th up-com1nge,en1s . ~t ake 
sure you e nler them m )'Our dia ry. 

O rganisers .,., ho .... ould like details of com mge, cnts included m 

PCN Da1ehnes should send the mforma11on at least one mont h 
before the c,ent. Wn tc 10 PCN Oa1clincs. Persona l Computer 
Nev.'5. 62 Oxford Street. Lon don W IA 2110 . 

UK EVENTS 

Compu 1eno .. n UK 
.... 
Octobc:rJJ . 
No,embc, IS ·-Na1lsca l.1bral) .A ,on 

B, a1n11>1\e (l lomcComputm&, VtdcoNO\embcr 4-6 NEC. Birming ham 
& Elcctron1a f am1lySho11,) 
Soft .. ·are Expo NO\embcr 8-10 Wembley Cookrencc Cen u e, 

London 
I-tome Compu ter E:.:h 1bmon 
Penonal Compu1en & Lemire 
Ttt hno,ogy Exh 1b11,on -
HOMETEO I 
Mah·ern ~hero Fair 

Mancheste r Apple Village 
COMPE C 
Computtr Aided Dn•gn ror the 
Bu1kbng Prorcu.ion al 
1-fumbcntdc: Com puter Fair 
Northe rn Compu ter Fair 

NO\embcr9-13 
Ncn·cmbcr 11-13 

NO\embcr 12 

NO\en1bcr 13-16 
No, ·cmbc rl S·I S 
NO\cmbc r 16 

NO\embc r 20 
NO\embc r 2-l-26 

Oubhn 
Bmtol Exh1b1tion Cent re 

Mahcrn \\<mtcr Gardens. 
W()f('titerslure 
Be lk Vue, Mancheste r 
London Oly mpia 
RIB A.66 Pon land Place. London 
WI 
Winter Gar<k ns, Clcethorpcs 
Belk Vue, Manchester 

OVERSEAS EVENTS ·-Gulf Compu1er Ei:h1b1tion 
Computer Indonesia 
Compu ter Ocakrs E.xh1btttor1 

.. 

DltN Y-
NO\"Cmbt r 21·2-' Dub.11 
NO\embcr 22-25 Jalt.1r1a 
NO\·embcr 28-Dcc 2 Las Ve1as. USA 

-8 )1e M.cro Compu1m1 Cen tre. 02n 851337 

Oapp& Pol1alt Europc.Ol-747313 1 

ln1erco .0 1·9-&83111 

SOL Exh1bttK>m. Dubhn 763871 
Tommorow's \\ Ofkl Lih1bitK>rH Ltd, 02n 
2'921W7 

Persona l Compute r Faus . Worcester 22659 

D111abasc Pubha hom.06 1-4568383 
Reed Exh1bmons. 01-643 8040 
ll de n Ca.rpcn1er, 01-637 8991 

Jenson Lce.<Mn 42$S9 
Reed Exl11bt1K>ns. 0 1-643 S040 

.......... 
Trade Cen1re ~ l:lnage ment. 01-930 3881 
O.erscas £,h 1bt1ion Sc:o·tces Ltd., 01·486 1951 
lnte rfatt Group Conference & Lllposi tlOn 
Man.1gcmcn1. 160Spccn St • Fr.1mm1ham, MA 
0 1101. USA 

p("'lil irr;:OVEM8ER.).",0 VE.\ 18ER9.198.J 



DIAi.iil ~10. 
TIGER DISTRIBUTION. 
" VICTORIA ROAD, 
WIDNES, 
CHESHIRE 
051 ... 20 8888 



Youan..•k>ok111~ Jt 1hc1,kd,,uhra modem 
lu'K"Softhl· btl",l dot rmtn, pnntl'r from 
Mamx."im.11111 f.ill>·; thl· p(.'Ople who probably 
have morl' c,1x·111..•ncl' Ill ron1pmt'f pnme~ 
1h.1nJLI\I about :111yonc 

nlCMTl«lt...i lughqualn y. lowco:,tHO 
rolunm.Hl'l(J)\ pnntcrth.11 w11J ro n1pk•mem 
anyof 1oc.hy', 11u(T()', 111 look.,l1id quahty;1n 
l"lthcr dx.· home or thcoff10:. 

It Im, bc.,.,1 lk"\1g1x-d with uxlm,try-

ro mpa11bk llltl'rfao.."i III hardv.,Ul.' :md 
,;oft ware. 

fa.pc,:m .. ,1cc tells U!, l"'<.lctly wllJI you want 
from a pnmcr - 11X' MU*> !us du.11 001suy 
dot ;i,ddn.-ss.Jbk· and lmc gr.1ph1cs. An c:tSy 
changl\ long hfo Cl~m· nbbon. It Cln handle 
both tract or-fed fanfold and sm~k sheet: 
p.lp(.'f TI>erc 1~ a umquc qmck tl·:u faa.lny 
g1,·111g )·ou a de.Jn rut along 1hc c,:n11rc ,vidth 
oftl"M:paper. And u evcn has anopuona l 

sound n'<luction kn for those of you who hkc 
to hc.:ar yoursdvC"S 1hmk 

But bc.'SI of .tll.11 roml'S L-qu1ppcd ,, 11h 
1nochcr v:ilu.i.bk 1S'iC1. A \'CTY .;mr.llcuvc pncc 
ug. 
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