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Sinclair speaking 
PCN EXCLUSIVE INTERVIEW 

When Mn1Thatch cr 's10 ,trnment lst c:sled at lhe ~ Iso n June 9. 
II ..,,.·on· 1 gtt full ma rks from a t ~t:11st ont or 1ht nacion's leading 
bushlH'I mt n - Oh ·tSindal r , 

l n an t xclu.sln lnlcrv ttw, l\l r Slnda ir rcna ls to Grof 
Whedw-right 1ha t ht ha, n "') ' dt finil t ,-lt,.-s on how tht 
gon .rnm ent should 1~111 rcseart. h and de,tlopment, ho¥1' Bri tain 
can comptlt ¥iilh J apan and how • polilk:lan should btha, ·e. 

llert ,..., ptt:WDI that lnttt,,~w - m(N'e uttrpts will bt 
publ .l.shed In lhe. rorthroml ng Sind a ir Sptttru m 1\lkropaedh • on 
JurwlO . 
Q: How do the Bnt1sh and Japanese approaches differ in 
produci ng micros and hov. do )OU approach compctmg w11h 
Japan? 
SlllcWr: I t hink 11's ,·er)' d1(ficult IO beat Ja panese compet1t1on 
beca use it's c,i:t rcmcly cffic1ent. but I do 1h1nk ii can be done. In 
order 10 do it . one must match Japanese excellence m the areas 
where the y arc excell ent: in terms of I~ quah ty of the product, 
and scale o f opt:ra11on -1hc Japanese tend to produ ce for the 
.,.,'Orld market and achic,.·e great economies of s,;alc. 
Q: Do you think the rcoo mmcndat1ons in the go,·emmcnt's Ah1ey 
repor t . calling for the injection of £200 million into dc,·elopmen t 
of •fifth gc ncralion· co mput ers. will be enough to matc h the 
t radit ion of ma~sive go\emment suppor1 for research m Japan? 
S.CW,: It' s a cha nge. but I'm conce rned that 11 (thego,.emmen t) 
is not go ing about it the right way . I do thin k that 100 per cent 
fu nding (for resea rch an d de,.elopmenl) of1 he Japanese form is 
necessary. 
Q: Is the recent Spectrum pnce drop the sta rt of a price war on 
micros in this co unt ry? 
SiMWr': 'The Spectrum price reduction was par1 of our policy of 
reducin g prices when -.e"re able to. W edo th isc,·en if the prolloct 
is doing very well - as it was m lhe case of lhe Spectru m. l fwe 
failed to reduce the price under !hose co nditions. it would simp ly 
attr act more compcht1o n . 
Q: What probl ems do )'OU fo resee 1n mO\ mg upm arkel "Ith the 
introduction of your ZX84 business machine'? 
Siltc:Wr: Th ere's a stro ng adva ntage 1n going upmarke t . 
pa rticular ly w11h h1gh·\•olumc goods . The poin t 1s that the 
benefits to econo mics o f scale come into effect . 
Q: I low long do )'OU sec the ZX81 being a viable product in this 
coun try. given the decli ning cost of adding colo ur and ext r a 
memory to personal com puters? 
s.dr. It's still ,·cry much cheaper than anyt hing else around and 
I think that' s pe rhaps ~hy 11 has suTV1\ed so well w11hout any 
competition at all . 
Q: Do )'OU think the ZXSI will ha,.c the kind ofsta)'lng J)O"e r thc 

Spectrum cartridge jitters 
The cxdus.i,·c rcvelauon 1n last 
,..•cel(s PCN 1ha1 Sinclair Research 
.,.111 soon release c:artnd gc sof1,..·arc 
for 1ts Spectrum computer drew a 
mixed rcacoon from the country 's 
50ftv.1ue houses 

Some ioft•--are wpphcrs ,..ho 
phoned both PCN and S1nda1r·1 
own London offices .,.ere ron· 
a:rned 1ha1 thc y, ·ou ldn '1 be able 10 
match the pronused under£ IOpna: 
ofS.ndau' s canndgc: sofl,..-are, bul 
lmagmc Software, one of the 
country's bigcst Spectrum sof1. 
1111-are supp hcrs. 1sn'1 pha§.Cd b)' the 
new, . 

lma11nc software dircccor Oa,·e 
l.aWIOl'I Pfcdtelcd that cannd gc 
liOftv.-arc 1111111 h.a,·c no more than a 

'fttih-,n·lhc·pan' appeal 10 Spee· 
trum users. although he adm111ed 
his company had already d,scuucd 
plans to develop such so ftv. arc 1f1hc 
Kka catches on lfe said lmapnc 
could be producing eartnd,e 50ft· 
ware v.1th1n a month and produce 
the cartndJH cheaply enough to 
meet S1ncla1r's under £10 pncc. 

MrUl-.~addcdth atthcm aJOr· 
II)' ofS1nc:la1rov.-ncrs ahead) ha\e 
48K machme .s and aren 't mot't of 
memory. that pmlle-proofing 
donn"t make much d1ffcrcnc:c to 
1he person bu)1n1 the tape and 1ha1 
cassc11cs load onl) a few m1nu1cs 
-.lov.er than cartridges - a h hough 
the cattrldgn v.·,11 CO!il almost iv.ice 
nmlK'h 

Apple 11 has. wher e the mach1nede,c lopsa momentum of 11.sown 
altho ugh reason ..... ould suggest th at ,I's obsol e te~ 
SiltdMr. Unfo rtun ately no. I don't think ii will last hkc the Apple 
l l. The Apple II goes on c,·cn thoug h tt' s h1ghlypriccd b«ause 
when people buy for busines.s they're pe rha ps not parti cularly 
cost co nsciou s. If the 81 was anything but highly competitive, 
people would cease to bu y it. 
Q: Do) ·ou have anydcadlme 1n minda t wh1ch thc81 will cease to 
be compet it ive? 
Siltdair: No. 
Q: (No te: this ques tion was asked four days before the 
go"cmmc nt called a General Election for Ju ne 9) Given your 
outspoken na ture on go\·crnmcnt po licies rega rding research 
fundi ng an d on impor1 du11es for computer pa r1S and assemb led 
fore ign computers. have you considered en terin g po litics'? 
SiMWr': Th ere arc two t hings: ha\ 1ng pol 1tica I bel id s and wanhn g 
to be a pohhcian. I cer1ainly ha, e po litical bchds and wa nt to put 
them across. And I think I' m far more likclytogc t thcmacros.sby 
trying to be succcs.sful tn hfc and pu lling fol'\\'ard my views . 
Polit icians. 1f they're 10 be good politic a ns. do n·1 so much ha,.-c 
the ideas lhcmsclves a nd impose them on people as be reccpti\C 
to 1dca5 around them and decide on those that arc best to se rve the 
needs of the people. 
Q: So you've got too many of your O\\n ideas 10 be a good 
politician? 
Siltdlir: Yes. l 1h1nk 1hafsngh1 . 

~~~~~~~~~--! 

Disks in a spin 
.......... 
All IS not -.·ell amon1d 1sl and dnvc 
manufactu rcn who plan to bnng us 
the nc•t shrunken a:cncra11on of 
floppy d1~ .s1oragc systems. 

'The latC:$1 news t1 that the ANSI 
romm,11« (Amencan Na1ional 
Standards Institute) has come out 
v.·11h a 2610 21 ,'Olc re,cctmc Sony's 
).Si n ria:ld shell floppy disk as an 
industry standa rd. 

A \'tlnc1y ol manufac1uren arc 
plough,n& ahead ,..1th a number of 
ph)'MOI shapes and wzc·s The 
frontrunner appears to be Sony 
whte h srooptd Hcv.1ctt Packard's 
200 5erics of 16-bil mtcrOS Thcst 
•••ere rdeascd ,,.,,h Sonfs ) Sin 

dn\ 'Cs onl) 1monthaf1crthcdmn · 
6rsi appearance ,n the UK The 
.scene then appeared 10 be set few a 
Sonykad 

Earbcr th is )'tar 1hc rompan)· ao1 
u ,ac1hcr v.1th Shucart and a v.idc 
nnc ty of disk manurKtuR"n 10 
pledge fealty 10 the Sony s tandard. 
Other maJOr manufacturers . 
hov.e,·er.ha\ ·cd1ffcrentt<ka s 

The dose dcos.ion by ANSI hu 
~n ,n1erpre1cd by Shugart as a 
partial victory. 

'We bchc\'C that the marlctplatt 
v.·111 ult1ma1ely dc1crm1ne the stan­
dard fOf m,crofloppy media: .uld a 
Shupr1 spok«man 
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Price wars Is it the end for CP/M86? ., ... _ 
Ytctor lcdloology h.u added 111 nail 
10 the roffin ol CP'M86 by dtsoon· 

.------------------,1 tmu,1'1111 for the: Smus and V.aor 

v.·1thlanguagu M1c:rosofthasb«n 
hcsttanl to implement M·B.astc and 
Basix-86 compiler under er M86 

Ai a bela ted rounter-mcasurc. 

., __ 
Folkw.mg hard on the hetls of 
Smda1r Racan::h and Commodore, 
numcr<M.rS other micro romparucs 
arc pnmg 1hc pnao cuts baltlc 

S,nda,r "3shed pna:':'i on 1ht 
Spc,ctrum to £99.95 for 1he 16K and 
£129.9S for the 48K on May 2. 
Mcan .. rulc. Conunodott wiys,ts Vic 
20"Martcrpad, ' (PCNww JO, Ma) 
IJ.:ZQ) was JUSI the !ilart ol 1ts CUlS 

John Baxter , m:ukct1n1 man, -
1cr, uys: ·w e arc rcduc1n1 pncn 
on the whole range of items -
ha rdware, soft't11""2rC and 
pcnpher als. • 

In Just threc .. uls.pooc:So(NCR 
machines shouJJ 1al.c a tumbk 
NCR hMcut theeos1$Q(the DcastOn 
M aie VScncs,nthc US,andM~ I 
Wd:,sccr, company spokam.an YY$ 
·we vnll be announang pnoccutson 
the scncs m about a mon1h At the 
s.amc lime, •'C 1ull announce: new 
1QOCbcs oom1ng ou1 ror 1hc Dc:os.on 
MatcVSc:ric:5 .' 

Teus lmtf\iJTICflts has aho en· 
1ercd 1hc rraywi1h 1wo~olfer1 
on1hcC}).14A 

The first deaj gJ\ff a•OI)' I patrol 
,oys11cb.alkpnnc::r1'8asK'1uton.1J 
program and a Connttt Four pn,cs 
canndcc•·1th1hc mx:ro. llaucoond 
~offc r gt\'csaspccch§)1'1lhc:s6, 
er (worth abou1 £49.5CI) or 11 
prognim rcconkr (•vn h (<M.95) 
•1th su: olT r s plu1-,n canndp 

Thc nucro's pnoc !ta)'!i at a 
recommended (1 59 95. 

Sanyo h.d aho jOlncd the lrtnd, 
bnnpng the MDC 2(0) do-.11 lO 
(1.45(1 from (1.950 and the MOC 
300) dcw,n from 0.150 to £2 .2SO 

11ic MDC l(O)•·dhta) at U,195 
but l.ogitcc. •'hteh markets San)'O 
rrucros, plans to NI the poccs of ,ts 
p«Knt range 

Oncand Lyrn -.·,II no11mmediatc· 
ly hc 1n\'Oh'td ,n the pnoc braulc 
laian Banb, spokesman for l~ynx. 
wr,Ki ·We're •orchmJ pncmg \'Cry 
do!i,cty and •"C •111 n:act n l!i 
ncccsA,,Y""11h,nthenYirlc1.· 

Atan l!i v.,t,tdung too Aa:ordmg 
10 • dealer. the industry ti buwna 
v.11h NJTIOU.rs thal Alan and Com­
modore •tll drop their~ n they 
get mlo a fflll)OI' pnce v.-ar 

Now ,t "'111 offer only Mlcr'OKllfs 
MSOOS. drorpn1 °'&ital Rc­
s,earcti"s ahcmau\'C 

ACT. the Smus' UK distnbutor. 
quictty Slopped p«)m0l1ng CP'M86 
way Nd 1n Deccmbtr last )'Car. bu1 
tonllnue$IOSUppor1 USCB1illho1'--anl 

tostd .. 11h11 
()na9,"ld,erQk.thcUKlooksKI 

lO follow the US lead 1n talm,a 
MSOOS to htan U11ma1cs pu1 
MSDOSon 96 pt:ra:n1 of Amcncan 
16-bu mact11nN. 1lus isn'1 Stmpl) 

bccalfSC: MSOOS rums out lO ~ an 
anagnm ol IBM 

Dlgi1al Resear ch has rchcd on ,1.s 
nval M icrOi<Oft lo support CP M86 

Digital Rac arch developed its ov,11 
Personal Bas.c. But II fflll) be tool.itc 
10 510p the land$hdt. Notable straa­
gkr1 arc O[Cand Futun: Tccfvlob. 
I)' S)Slcms, though 11'1 bLely both 
rompan.cs v.111 ffiO\~ 10 MSDOS 

"""' \\'11hou1 CP1tt86. O.ptal Re· 
search •1U be forced toshc::ltcr m the 
8-bl,1 and 6'(((I baKd markets 

CP'M Y(:l'StOn l. c:oupcd wnh us 
GSX graphg support, looks hlcl) 
to be the dommant s.bi1 opc-ratm3 
S)~em C,,M~KJ)W\ ldcsa n ldtal 
environment fOf ~<nd 68:XXl S)'S­
temsand a,'Olds thcl'!051: ol Un,x-hLe 

ZINffll _ _ ,_. .. ..._...,.. ... ..._ .... n•l'IIIIII.,..._ 
..... ...._ ............... ~ ... t ... ......_mDIII._,. ........ a,. ...... ZWl .... _ .. a....,. ..... .,_ __ 
....,_,.._....__ .. .. _._,._ ...... n • .,..., --.--.,1.-.cr..-.z.--,.-z.a....,.,._ ...... ..,.. .. 
............ a ......... tl,IZS.z.Miit•---114&211M51. 

Big boost for Unix at NCC 
f,.. D..Wo..t. ...... USA 
N0 Mad1ntoshfrom Appk.andnot 
a hmt ol an IBM ponablc. but there 
•-n pknl y to oak "'he n the Nanonal 
Computer Conference (NCC) 
opened th.lS v.uk 

A S2, 79:S portable v.1th a IOMb 
hard disk appeared on the Kaypro 
!'land; Maxtor showed a disk drive 
that bnnp 1hc l'I05t ol Aora,c dcw•n 
below SIO I Mb. The Japmcsc 
dcmonscratcd-.'hatcan be done wi1h 
pnnicr 1cchnok'CY and the da,ms of 
Unll lo be everybody'1 f.;wounte 
opcratm& S)i.lem took a hu,c stc-p 
fo,v,-ard. 

11ic Kayp, o IO II 31 pounds isn '1 
the hghtot portable, but v.·11h 64K of 
RAM and IOMb on dt.dt 11 esn't the 
pumeS1e1thcr . 
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Buil! around a b!O. 11 nins 
CP M2 2 v.·11h e...t. PaliCll and 
other Llinpaga Thoe may be 
wpc-rfluous. Jin« 1he pncc-t13 rov­
ers a scncsof applicatNJm, 1nchld1n1 
WOfd p,occwng, spttadshcc t . and I 
spcU..n, chcd.e, 

The systc-m has 4K 10 dn"'C bit 
pphlCS on 115 9m monochrome 
screen The package ti rounded off 
by a full l)'J>t""''ntcr Lc)'bolrd. and 
there arc ,ntcrfxcs fo, a CcnlronlCS 
pnnter and two scnal dc:\'ICCS 

Mut o, deaned up ,n 1he storage 
sraLcs through shttr \'Qlumc. hs 
EXT-l(W)) (amdyofS 1-~n \\ 'incMS,, 

ters ,ndudc:s a ~1b urut co,cina 
Sl.69:5. If mMb ~ms CU'Ctill'C, 

opifo,7SMbacSl.29S 
Contrast thn v.1th. for 1nscancc. 

the dtffcrcncc a hard d,sl males 10 
the pncc of an IBM PC. and you ain 
toe v,hat fi haf)penm3 10 scongc 

"""-ll .s.n't only hard chsk5 that arc 
affce1cd Tandon crammed I Mb on 
10 a JY.:in floppy to sell for 5228. 
Am lynha&3.3 Mbona5~.indtslene 
fo,$370 

FUJIIW unveiled new dot maln.t 
and da15yv, httl pnncen at the NCC. 
and ,is emphases has bttn on pnnt 
qL11111y. M.1rsublsh1 offered anoll'icr 
\lC'Wof.,.ha1oouldbc1nsiorcroryou; 
a seven-colour themul pnn1e, «Kl· 
1n&SI.SOO 

A 11p1r1e1n1 feature of 1hc NCC 
Ousyuroould tum out 1obeATrs 
deal "'ilh Mocorola. Intel and 
Nataonal Suuoond uccor. 

Tbctc three procagorust5 tn 1he 
microp,ottMor marlel have qrced 
to fUtther 1hc cause of Unll b)' 
implcmenuns Urux System V on 
theirdupscu. 

Mcan"'hilc Digital Research. dc­
vdoperofCP 'Mand11J$J)lft-OITS.h.as 
undc:rtakcntosuppon V~nthc 
llandard fealurc ol CP'M sysiems 
products 

VmCorp 11wlf demonstrated Vi· 
510nona WanaProlCMionalcompu­
ter at the NCC. and ,t promises to 
have11JIA.achalkngcr1mplcmcn1cd 
on scvt:ral more S)'Slem1 hcfou 11 
bcoomcs rommcn:ully available ,n 
Oclobc, . 

Af\,lr'TpOr1 on 1JwNCCwil 
~lnnul•'ftt'sl'CN . 



VIEW FROM JAPAN 

ff'Oftl Sers• Powel 

How software 
drives a 
hard bargain 

~ar ""'1th me 1.1rhlle I 1cll )OU a story. Its moral will become 
obVlOUS. 

Somethin g like a )-ear ago I finally bro ke down and bought a 
PC. ltwasancasydcc1s1on. My1ypev.-ruerhad g1,cn up the ghost 
and I took II as a sign from whoc,·er dishes out 1htse signs that I 
cou ldn't 1t,,e w1thou1 a "-Ord processo r. Subsequent e,cnts 
demonstrate 1hc doubtful 1i111sdom or tak ing easy decisions a nd 
al.so the shape of lhc micro VIOrld in Japan. 

I I ere. w11hout going into too much detail . ,s an example or how 
the mighty ha,e fallen - the mighty bei ng price s of 12 months 
ago. 

The processor rm using cost £470. At current prices that'!) a 
pnn ~lysu m: about a )Carago11 bought 16K or RAM .a ten key 
numeric pad. ten function keys. and colour. The reason 11 was so 
au rachve to me was that another ,endor'scasseltc ga,e me Vlord 
processing on the sys1em foraboul £27. all hough 1ha1 requ ired a n 
exl ra l6 K al a sim ilar pnce 

If speed had been an issue !here was a di sk "en ,on a,·a,lable for 
somc lhmg hkc 1hree 11mes the pncc. But that would hm·e 
m,·ohcd ano1hcr £450. for a smgle-s1ded . double-densily. 
smgle- umt dme. I wisely abstained. and dugoul an old cassette 
player . 

The cheapes t dot·mamx pr inter 1he n cost £250. The cab le was 
ano ther £14. Smee the only people .... oo e,e r saw my originals 
were editors."" ho are paid to damage their e)eSdea phcnn g poor 
quality pnn t. I op ted for ,t. 

Besides. a daisy ..... heel ""ould ha,·c cost £950. 
But Japan 1s the land o f the CRT . so my monit or .... as rcl a1"·cly 

affo rdable. To hum our my kids . ..... ho .... a nted to run games. I 
ptcked a 10 .... rcsolu11on monitor for £150. 

If I'd needed CPtM at the time • .,..h,ch ll ea,e n forbid. the re 
would ha,·e been a further outlay (on top of the d,sk dm ·e) of £220 
for a 32K RAM expansion umt. not 10 mention the software . 

Th e real hea rt ·b rea ker"-"aS I hat al my friendly neighbou rhood 
elect rical goods shop demand for the se devices exceeded supp ly. 
Tbe net result was that a strict discount pohcy ..... as m ope rat ion. 
and there was no wayo f circum,eno ng It. I got 12 percent . 

Six months later, with lhe micro boom ""ell under way . e,ery 
man and his brother had pl enty to offer tn the way of periphera ls. 
The £450 sum now bought a double-dens,1y. double ·s1ded disk 
dnve . The extr a 32K RAM e,cpans1on pa.ck was do wn 10£140, and 
the discount on 11 all was 20 per cent. of fered more or less 
a utomat,c:ally. Tos.,..eepthc pot .salesmen would e,e n tosstn disk 
Basic and a couple of blank disks. 

T""o months on. 1he orig.ma! CPU had 6-IK RAM . bc:uer 
grap htCS, more 110 po rts. and was a h1tle mo re compact for the 
sligh1ly more compact priccof £340. And"" hal onginallyboug ht a 
~nglc -sided, double-de ns,tyone.<J,s k un it now bought a dual umt 
with double-density. double -sided disks Aga in . !he 20 per ct nl 
di scoun t .... as virtu ally standard. 

Tod ay. my printer ,s listed al abo ut £140 and there' s e, ery 
chance or a small di scount on that. A da1sywheel no w $Clls for 
a round £420. and a lighter, cheaper model ,son the way al £385. 

II doesn't ta ke a computer to work out that thmgs are look ing 
up 1n Japa n for anybody who ,s building up lheir experu se on a 
s1ra1ght forw ard. workmanhke m,cro syste m. lbcre 1s no VAT 
here, bu t we ha ,·c a plethora of manufac1urcrs who can mo,·e 
eq uipment from productio n lme to di<'iplay shelf virtually 
o,·erni ght. at prices tha t bcro me more reaso nable with e,e ry 
passing day. 

But it's nol so rosy on the soft.,..a re side. It makes me ""ecp to 
nick through US and UK magaz1nesandseehowh1tlc )'OU pay for 
really great software. and the chotce you ha, ·c. 

Professional' s 
gift of speech 
Tellas lnstrvmc:nts hau nnounoeda As ror v.hat you'll use 11 ror. TI 
speed\ reros.mtl()ft board ror 115 says ,I's ,n1cndcd fOf such apphc:a· 
rtte n1lym1roducedT I Proressional ttons •s ' l ntelh ,c nt telephone 
computer lt sa)1i1t'seas.c r10 1a lk 11 1mwe nn 1', meanins that you can 
a computer th•n 10 pomt a1 things ca ll up 1he computer and ask 11t•h.a1 
v.11h a mouse MCSN&f:Shne b« n left on it 

This ncv. adJ-on uses thc LPC Thc mach inc(1! 11hasr~mscd 
lcch niq.x (made famou s by your 11t·or<h) ,nll then 11vt you a 
Spu l 'n'Spcll and used by TI ,n syn1hcs.scd<hctattonoh lh1hason 
spctt h cq u1pmen1, .. hich allo..,,"S file 
memory lo hold about 30,,. ·ords ll can bcconncctedd ircctly 1o thc 

Th ,s is noc as small as 1t 10Und§. phone • ..,,·,llc:ost ·1a1ehundrcds ' and 
sinceoneofthosc•~dscanbewcd Jhoukl be ava ilable m the third 
1ocall a new !iCtorv,ords from the quanerof1h1s)ear. wiysTI 
d 1s.l A f1opp) -.,11 hold abot.11 16 An 1n1cresuns detail 1s that 11 is 
m1nutcsofspccch, and T I uld that controlled b)' the TMSJ20ch,p TI 
11 hadn't done the sums u to hov, Y)'I this Ka 1ruc J2·bt1 ()fooeMOt, 
mocha W,nchcstcr v,·ould hold bu1thcrompany .. -asn°tablct o11,-e 
C('rta,nl) 11'1 hours and hours more details 

Sanyo micros' 
software lure 
Th rcc nc•' bvs,nc:ss m.cros should 
be available to upand the Sanyo 
, a n,e 

logltel, •hic h mar lets San)·o. K 
bf1ngin1ou1 the 1150at £1.822. the 
1250 al £2,395 a nd the 40SO 11 
£2.817. andsa~ that dealers should 
now ha"e lhc m..ch,nes m )IOCl 

The first t•·o arc 8-bu mach ines 

runni ng thc CP M 2.2 opcra 11n1 
5)1item , •htlc the 40SO. I 16-bt t , 
rum onCP M 86 

A"'* ranfC or Pc.c ht rtt soft · 
11t-are can be used on thcic mlCfOI. 

lr you buy one of these new 
models you can set the Pcadurcc 
POPKncscut·pna:. Th11.S.paner 
consis ts of •'Ord l)fOOtSs1n1, fina.n· 
cial modclltn&, a. ma1hng 1)'5tem , 
tclca>fnmun icatlOflsandan Englt sh 
Oicuonary. No,m ally scl hn1 at 
£850 1he pnce has bc(' n slashed to 
£425 

Softly, softly learn on IBM 
Nev,·romc:rs tothc IBM PC11t1\lfind 
t11t"O proga.ms from Pete and Pam 
Computers particu larly usdul 

ThcPCTutortc.chcsyouhow 10 
use the mlC'ro without the need to 
11tadc through pages of the 1nslruc· 
tionma nuah 

All )'OU do is k)ad thc <hsk and 
1oUow the mslructions on the 
Kr«n The program docs the rest 
by 1ak,n1 you thr oug.h 1hc PC's 
reat1.irCi The program costs £68 

Copy II PC helps you se t round 
the habit of some so11warc hou1es 
v..ho ma ke 1hc1, soft v,"lre unoopi· 
abk. whteh ()fe,·enlJ you from 
makm 1 bact -up copte5 

Pete and Pam daims that Copy 11 
PC mal es back-up roptes of more 
l)fOtC'Clcd sof1-.-are than 1ny 01hcr 
ropy program . docs u quicker and, 
at £46. c:osts le!l& too . 

Pete and Pa m Computcn ,s on 
01·7691022 

Forth with 64 
AudiogtntC ,s launchm1 thr ee IOft· 
...,-a,ccanndgcsfor1heCommodore 
64, 1ndud1ng • Forth romp1lcr a nd 
a ~,ord pro«ssor. ""h lC'h should be 
a,-a1\abknc: 1(tmor11h 

The Forth compiler. •hK'h costs 
£29.9S. IS, acrord,n110 Aud,ose· 
ntC. 'fOf people "'.ho a rc frvstratcd 
with the l1m1tationsof Ba~but arc 
not ready for assem bly Jansuasc.' It 
uses standa rd Forth commands 
v.1th faah ucs to extend the Ian· 
1uafC by uscr-ddinc:d commands. 

Mon 1t0f, alsocanndsc baJcd for 
the 64. Ii dcsiJnCd ·10 take !he 
nllitf)' out of machine code', 
accord1n1 10 AltdlOICnlC. and II the 
same pnce as Forth 

It con ta ins the standard TIM 
monitor commands plut Olhcrs 

1nclud1ng a'iKmbkr , d1sasscmbkr • 
Cenuonic:s ,nterfacc, ()f1n11n1 dis· 
a~mbk r, quick trace, fill. hunl , 
1ransrcr and Step Code. 

The CentronlCI 1ntcrfacc oom· 
mand allows 1he 64 to mterfaoc 
direct ly via Lhc pon 1ovanow types 
of pnnter by means of a cable 

Wordcnft 64. a 11tmd prOttSS1n1 
packa.gc-.11,,,·ntten ,n mach,nc code 
and 1va1labk on canrldae. Cosuna 
£89.95, 1111dcri,·t<1 from Wonk raf t 
20 - the Vic 20 ,·c:r.s.on. and 
Wordcraft 80. thc word prott5IOI' 
for the Pet . 

Whcn released, these J)f"oduc:15 
can be bou1 h1 from A11<boacnic 
de alers, Commodcwe dcakn or 
direct hom Au<hotcnl( ,n Rud 1ng 
(073' 586334) 
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Hold fire on 
Dragon disks 
Dragon usrn ,u ll ha,·c to •r.a•t ror As with the other products. 
d1sl. dmH •nd MK upgrades Orap hu )Cl to fix the pnce for 

Dngon confi rmed last .,..-cd, that t hcd1sl. dm'C androntrollcrbut 1he 
111o.lllbcatlcastanothcrfour,.ccks companyuys ,, ,,.111 bt abo\11 £29S. 
before the producu arc rcka§Cd Disks an be U$Cd .,.,·uh 1he 32K 

1llc har<t....arc 15 all ready.' a Dn.gonbutnotv,,11 h OS,19 BccauK 
~l.csman t~d PCN "All 11oc arc oflhumallamountofmemory.thc 
v.1uun1 for 1s the oprratmg S)'Stcm company has ,-.rmtn its ~n opcr· 
to be pu1 mto ROM ' atmg !i)'Stcm to WOfk with lhc 

The upgrade 106.:IKcc,mnnotas Mi<:rOM>ft Bas.cm ROM . 

UCSD-p peps 
up Rainbow 
and NECAPC 
More po,,,·cr to the portable UCSD· 
p ope rating l)'Stcm a1 ,t hops on 10 
the DE C Rainbow and NEC APC 
m.ach,ncs 

TO I. the p-s)-stcm'1 UK 
champ.on. has • nnounccd ,·efSIOrls 
for these 1v.·o machines. alone w,th 
,ts standa rd apphca ttom pa,eltap 

The re arc a few spttt.tl features 
j ust for the newcomcn. Doth the 
Ra1nbow0 sZ80and81::.l8prottUOn 
lrCIUpportCd OntheNEC.thcre' s 
1CCH11010Und and araphicsas •·ell 
IS support for a ,..,met)' of d1~k 
formau and I hard disk 

Common to both ,·cf110nS .s 
support for pnnte r 'JX)Olmg. RA M 
dn.ks and JcrCcn dumps as "'·ell as 
thcusl.lllp-systcmfca turcs 

TM Rainbow and NEC ,oin the 
ranksofSagc. lBM.Smus.Appk. 
Osborne. Xcro1 and N.ascom n 
p-systcm ~bks And the sup­
pon for DEC"s belalcd Rrunbow 11 
JcaSl goes 10 show that all .snot lost 
fOf' the mach ine. lm11al SUppl) 
problems are now being clu rcd up 
and the bacUog should Ix o,,cr b) 
the end of May 

TOI can be contacted on (0272) 
742796 

plug·m dups bu1 as a rcplac-cmcnt Another snag ,s th;u the Mi<:ro­
for the machine's ma in circun M>fl BaSK: O\'crwnics the th ird 
board,soyou' llh,wctorcturnyour quar1cr of Che Dragon's lnCffiOl'Y 
maciunc to Draaon or its Ko·icc map..,h1Chrncans11Ui1,fyou usc thc 
a1cn1s. ""ho arc st ill be1n1 6-IK board )'OU ,i.111 not Ix: able to f------------------- -l 

Potts arc the standard UCS[). p 
poccs . A dcvdopmcn 1 system, 
1nduch ng c11her a Pucal, Basic or 
Fortran rompilcr, 11075. Thc1um 
of £29 bu )'S • run·t1me on lysys1cm. 
the minimum needed to run a 
UCSO- p 1ppla11on 

appo1nttd uW: the top J2K of RAM for 

PCN Charts l'hc oompan) plans 10 scll 1hc progr•ms. D1sk uscncansc1round 
64K boardand0$19d tslopu:mng this problem by 1AS1n1 the OSl9 
S)'SIC'm 1n a sinalc pac .. aac fo4' abou t opcr111n1 S)'SIC'm 10 ,.,.,itch ou 1 1he 
£ISO. 'Thc64 K board"'1llrostabout M,crosof1 ROM and load Oasic:or PCNCllartsfolkl.,., ·J11M riw and rat1of1MUK

0

!1bC'st·Kftin1mK'T(J5. Th i:<! 
£1S.1ndudm11nstallatt011rost s a nothe r lansuaacfromd,s k fortnipct y 1op-ot .1~ list lrlb .)OU "'hal 's MHin1 bet o,tt ttw 

1-=:-: = c-:,---,= -:- ----=---=--- ------i NMHHtr : It dOH no1 lab lltt(Mlnl ol mall ordH and d(la AOt rounl 

British Micro d::,T;~~=~::r::: ~;:',!~!"',.::;::.:.ra:,i:;:i::::::::::::: 
brings Mimi ::;::!;:ed. :. ::t:~klm':u l;! : ::: ~ ~,to th$ t ha11$1tll1M 1tory ln hl,:h slrtt lsbn•tt •A pdl2'a nd 

Fran!. Sketch dcscnbes the gcner- Madlhw prku quottd a tt ((M' IIM' no-Rills modffl and lnduff \' AT. 

Trojan trio ::.:~;1:::;1 ~~n:1~ ::::m,:..~.~ ~~l:;~:=pl~c:~~.~~ = ;~,~I~~; 
8 n h~ M1tto has rtk&K'd ,ts tint •s yc1 undecided upda ttdn ttyaJtff"n atc.,.,-f'di: .. . '°"' ·a1dl(CM'lhnrro "'·51ofolkl"' lhn ps 
homc·&rov.nsof1v.-,.rcfor1hcM1m1 Trojan 1s Bnttsh MK'fo's 0""'fl andcto....·m olthtbnl-Rtltn . 
Wn ucn for bu~ness usc::n. TroJan proaramm 1n1lan1uaacandopc r11t· 
Saks Lcd1tr and Tro1an Purchase ,na 1y11cm. and the pack.aaa can. 
Lcdac r are out nc;w. and Tro1an thc rdorc. be used only on the 
Nominal Lcd,cr .,.,,II JOm the rang<" M1m1 
1n about a mont h You am get the new PKltaacs 

All th ree cos1 £250. and supple· from 6r111sh MK'fo's30 UK dcakn 
mcnt the Cashfh: spreadsheet re· or from the company d irect on 
kascd 1.a§I month andcosuna£J20 0923-48222. 

Music program 
Music:Took1$up forarabsforBBC 
users •ho arc buddm g composers 

At £S.15 Mus,c Tooli has fo·e 
programs - or1an. au11>tunc 
generator , symbol "'Tiler. M>Und 
e nvelope explore r and I three-pan 
tune playe r - .,..,th 60 prOttdurd 
,hich, by u~ng a m,x 'n' m.atch 
tcdl niquc. means more complex 
programs can be created 

Another sound pad,.agc from 
MUSK'SOrt IS Pic:man II Ll.75. This 
sco·e1 IVi'O purJ)O§n - 1IS 11 run 
game •nd IS •n car, C)'C. hand 

PCS MAY2(P,tAY26.1 9ll'! 

co-ordmaoon tra iner The pmc 
usn h..rcs araphics •nd ,s menu· 
dn,·cn 

If you ,.ant 1oenhancc the sound 
of your mu<IC ~hgn furt her. 
then ,a ._c a lool at the MIC'fO\'OC 

Mat~'OC d a sound system bu ilt 
for the BOC mKTO At Ul 11 comes 
v.ith t•·o $phcnc.al speakers. Jack 
50Clct and ,'Olumc control ""hac:h 
plua mto the bac._ ol the Bccb·s 
cas,na 

Further deta ils from Micro-Ad· 
vent on (0245) 59078 

Top Twenty up to £1,000 
MO DEL PR ICE OISTRJDlJTO R .. 1 (1) S1nda1r Sp«!rum "" (SI) .. 2 (l) Smcbnr ZX8 1 "" (S I) .. l (10) One:: I (.S K) £169 (OR) • . ()) Au,n4(K) """ (AT) • 5 (4) BBC Model 8 099 (AC ) • • ($) Commodore Vte 20 £170 (CO) .. 1 (12) Lyn:.:48 m, (CA) .. I (9) Ne"'bra1nA ms (GR) .. t (14) Ata ri 800 £400 (AT) 

'f' 10 (7) Dngon32 £200 (OR) 
& 11 (13) E~ IIX20 £472 (E P) 
'f' 12 (8) Commodore 64 [3,&j CCO) 
& U (-) Sharp M.l80A £5'9 (Sii ) 
'f' 14 (6) Tc"Ca~ T1·99 4A mo (TE) 
• 15 (IS) Jupuc r A« 190 (JU) 
'f' 11 (II) SharpPCl500 1110 (S ii ) 
'f' 17 (16) Appk ll e 19111 (AP) 
& II (20) Arorn A1om (174 (AC) 
'f' I t ( 18) C<MUr Gcme £224 (LO) 
'f' 20 (19) TR S80 Modd I £199 (TA) 

TopTen-£1 ,000 .. 1 ( 1) Sinus I £2.75J (ACT) .. 2 (3) Oh\Ctu M20 0,754 COL) • 3 (2) Ckbornc I £1.581 (OS) .. • ($) IBM PC £2.J92 (IBM) 

• 5 (4) Commodorc8032 ( 1.129 (CO) .. • (7) Appk: Ill £2.780 (AP) .. 1 (-) Supc:rbrain II £2.070 (IC) • I ($) IIP 86A iU4 1 (H P) .. • (9) Xcrox820 £2.415 (RX) 
& 10 (-) EpsonOXIO £1.995 (CP) 

: .i:~i c!.~"c:' f"l~~~ ~·~~rt;. Com~t( n ~!1; ~ an 
Ef'Ml'I • -Gn1Mt) 811$111tM i. -tk•kll·P'x l ard - -~ IC- Icarus 
COW!fMtB IU - J..,,..nAct LO-Lo,,o 'l! Eltttronia Ol - Ol,,tm ot -()n( OI 
- ~COl!lpoltnCOrpOfltllOII IX-lb11tXt'f'O~ IH-Sftllrp S.-Slftd, ,r 
TA- Ta,w;t) ft -Tc•as lmcrumc-n11 



Dial-a-cure 
A mamu:nanc:c scTHCc th.11 ••II 
d,agnoK hardware and soft ,..-arc 
faull.S O\Ct the phone IS being 
offt rcd to user'! o f thc nc,.. Tninsle<: 
Kl)pcon Senn (PCN. ,nur JO, 
Mu y JJ.zo) 

The marriage hc:1111ccn Tum.I« 
Computcn. and Tdcma,niena~ 
Lid should mean 1hatanyonc 111,11ha 
Kl)'pton machine and a telephone 
can get ac11oa 1mmcd1atdy 

RoCf'r l>a) ofTclcma ,ntcnarw:t 
s.a1d:'WcarcQfft>nn1ascrY1ttthat 
acu fas1 Unl,kcmanym amlcn;uicc 
SC:l"ICCS that norma lly 1akt a day 10 
diagnose a problem . v,rc ha,·c 1he 
us.er up and ru n nmg 1hc nc-t1 day · 

An)'Of'IC 1a\.1n1ou1 • Tckm.1mtC· 
nanoc con1ra<1 IS g1vt'n • Brmsh 
Ttlcoom·apprO\. ·cd arous11c rou· 

Cifer micros 
plug in Unix 
If you hJ\'C a C'ifcr machine you an 
now ha ,·c the Unit opcnu ng 
S)'SICffl 

B uilt around 11tc Motorola 
MC68'XXI microprOCC'SSOr. 1ht 
Un lll; 16-hu plug ·1n board g1,·« 
256 K o f RAM a1 £99S. It ca n slol 
1nl0 1heC1k r ScriN I micros Of the 
M "" C1fcrClub(PC V. u.rur lf. April 
}9./tli, y6 ) 

W 11h tN' new board fitted mto 
C.fcr's 8·bll mach,nn . the 111,0 
ZIJJAs vnll be fr« 10 handk: otN' r 
opcraoon s 

One .. ,11 ac1 as a OOf'P' d,sl 
procnsor and the 01her\li111 handle 
the ,,dto 'iCl'tcn and li.t\hoard. 
,h1lc the 16-b,t board run s the 
pt"og ram s 

Cifc, .. ,11 aim the upgrade II 
pcopk 1n cdun,1ion:II. sc 1cnt1fk 
and cng,necnng arus 

The Un 1:c option vnll be a ,iulablc 
from C ikr Sys1cms. Mdkshi.m 
(002') 706361 

pkr, 1 dum my pflnl cr and an 
ms tructtOn manual The us.cr's 
proporllOn of 1hc Tclcm a,ntc nancc 
d,agn(ll<(IIC program 1s suppllCd b) 
Tr.mst« on 1hc !i)'!ilcms d1sl..s that 
come ,,,,,th c,cl) machine 

The ('Of.I of I S)'S ICffl for lhc 

bot1om-cnd mach ine ~aboul £27S. 
""hich ,ncludci the 50f1...,art a nd a 
year's ma1n1cnancc 

Wh< n a fault occurs on your 
S)"Stcm )OU rclcphonc 1hc Tdc ­
mamtcnaoc<" controller. "'"° got'\ 
through a ltst of Mmpk operator 
c«OB. If no obuous faults arc 
,dcnt 1ftcd youconn«1101hc ma ster 
control romputH O\Cr the 1clc­
phone nct11o1Xl Thc remote d1· 
agnosltcpmgr am ,s then acuutcd 

lfthcrc'sasoftY..:uc fauh 1noncof 

Graphics boom 
Soplus1 ica 1c:d bu~nc-ss gra phics 
\lion·, be a pla)'th1ng o f !he rich 
muchloogc:r 

Ca l1forn 1arcsearchor1an, u tion. 
Su atc:gic Inc . sa)'5 tha l falhn g 
memoryc:ostsand1mpt"O\c:dl«hn1 · 
qltCS "'•II SOOl'I hn ng fancysn,phics 
...,·1th 1n rang,c of man) mKTO uscn 
and pt"cdK1s a n an n ual grO'lll,h of 
200 per cent fOf busmen graph.a 

1M mos1 cxpcnsn,c part of a 
1n1ph!aS)'SIC:m IS fall 1n1 1n pt"M:t by 
2J pe r «nt a yea ,, u sa )'5. ""h1lc at 
the sa me lime pro«s.sors and 
storage: arc becoming morc: ad· 
, ·anc.::d 

Andall 1h1~-,;1ll lc:ad101 graphics 
boom , 11pt"c:d1CIS 

i..,c:ad1n1 the fickl v. 111 be the GSX 
and v,s,On pachgc: s. 1<1) 1he 
rc:~a rrhcn Dc:s,1nc:d IO be: S)'!i· 

1cm·1ndol'pendcn1. 1hcy could 1akc: 
ofr1n1h,c .. ayt ha1CP M ha s done 

GSX from 0 1g11al R c:s,carch n 
al ready l\'a 1lablc 1n 1he U K on 1hc 
IB M PC , thoCT,clc,ideo80) .a nd lhc 
Xc:rot820 Manyotherrompan1n. 
meludm g N[C .Tuas l nmumcn1 s , 
FUJIISU and DE C. arc said to be 
1mplc:mcn 1,n11t 

VtstOn. from V"icor p , 1sdu,cou1 
later thi s )Ur for 16-h,t opcrallng 
S)'!ilC:fflS 

Moch futu re: 50f1warc: de\-clop­
mtnt wlll roncc n muc on 1he 113M 
PC .sat-s thtrcport 

Bui IBM .. ,11 v.a1t fo.- the boom 
before 11 1umps 1n , sellmg a h•&h 
rC$Oluuond1~ayonly,hcnalarsc 
market for 11 has built up . Then 11 
wi ll fflO\'C: agrc:sst\'c:IY. prcdlCU lhlS 
report. 

1ht stand a rd pachgcsoffcrcd .. ·11h 
1hc Kl)l)lon mactuncs. the en· 
g1neer .. 1llc11hcr tell )OU theror r«t 
opcrauonal procedure or 1r.1nsm,1 a 
rcplX"Cmcnt pachgt had, IO you 

lnthtcaw:ofh a rdvo,uc faulu, thc 
d 1agnosu o run chcc:h 1hc pnnlc r . 
monitor. li.c) board and S)~lcm uml 
If nctt..sal) • nt.. printer or 
oomputc r is <tnpa 1chcd 

Reflex takes 
atoughline 
on monitors 
Momlon arc not lflO\lin fo.- th<ir 
robust qua h 11cs Thc) a rc SUS('('pl · 
,bit 1n fflOfC bruu l cm 1ronmcnb 
v.hcrc they arc mo, ·cd about. 
bumped. bashed or 0 1hcrv.1se 
abus.cd 

Bu i now Rcflc:c 1ss,clhng1 pa,rof 
mon 11on da1mcd to b,c capabk o f 
.. ·,1hs1and1ng1hc\liOfSt trc:a1mcn1 m 
c:n ... ironments such as unwc rsmn 
andfactortn 

Thc9tn E DM926X and 1hc 121n 
EOM 1226X rc:a1urc: an all-me1a\ 
casmg and robust ,·idco ,npu ll 
outpu t conn«10f'S 

Thcy cost £127 and £14.'5 respcc· 
11\'C:ly 

Both vt'BK>ns come v.11h either 
P.t blac l and v,.h 11,c or P J I s rcen 
phosphor scr,cc:ns 

Rc:fl,c:c IS on Rc:ad1n1 (07:l.t ) 

'"""' 
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ADVERTISEME NT 
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that's in working order . 
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SOM'WARE CENTRE 128 WIGMORE STREET LONDON Wl Tel 01-487-5974 
BRANCHES : LEICESTER ILFORD SOUTIIJ!.MPTON 

9 Millllone Lane Leicestei- . 426 Cranbrook Ra.et. 1be Software Cena-e, 112 East Street, 
Tel {0533) 532704. G&ntsH.ill, Word. TelOl -664-6574. SoutharnPIOI\ SOI lHD, Te l 0703-24703. 

·------------------· Please rush me the following progr ams , and put me on the Sofware Centre mailing list ror program up.....dates and 
gr ea t special p urchase o ffers . I oonfum tha t I shall not a.ttempt to copy any program bought from Software Centre . 

Nome 

Nome 

Nome 

Cheque ( ) Polca.l order ( ) erck»ed 

Pleuedeb11my~ ( ) Barcl.lyc.ud( ) an1he1Umot[ 

My compu ter is (make) 

Memo,y 

Nome 

Add<eu 

--· 

c«teNo 

Code No 

Code No 

Total ord er valu e £ 

Acooun<no. 

Model 

Perip he rals 

CUSlomer Tel No 

Siqned Ple.se o1Uow up lO 14 doiys for dehvc-ry 

SEND TO : 
SOFTW ARE C ENTRE 
128 WI GMORE STR£ET 
LONDO N W I 
0 1-4 87-5 974 
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B • f • 1 Artie offers us1ness am1 y time-limit 
An<wn>ngeolmoaoofod,..,.=· chess game 
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Prelude iC'flCS $CN1Kth1n1 for hcad·ban&el'I arc 
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ll )'tCCU)"Sthatyoueanuk' the m by Amc has iapntcd 1tschn.$ofrer· 
themk'h ·n. m a nc1work. or as lfll for the 48K Sp«lrum ...,·,th 
cermmals connected 10 1 mai n- Chcssll.andfore,thera 16KOJ48K 
frame. Thcfourmodclsin the ra nac Spcc1rum, 11 has produced Chess 
ucbascdonthe Z80prottS50f .a nd Tutor Thc tra ine r has lhr« lc,·ch 
a fr«-standmg hard disk dmc is of performance:. but the game 1t§Clf 
also a.,.a1labk uses hmc hm11s rather 1ho1n lc, ·clsof 

Prelude 10 is the bab) of the ~ skill C'hessllcosts£9.9S1ndChcss 
fam ily with 16K RA M. and hke us TutOJ £6 95 
blggerrclam·cs. 1thau n1n1eg,11cd Thrce·D Ou.-dracube ,s 1 30 
12.lnscreen l1sp,tee.a11hefoo 1of , , 1 , , , \,, \'et'$60flofTic ·tac· toc J1runson 1 

~~.::~;c~~li,~;'h~ofthc \ \ \',\ ~ ~ ~, \ \ i!~~ 48K Spectrum, 1nd eoo..ts 

Prelude 15 and 1hc ,...,·o Prelude disk 'lllllh an cxchangc:ablc hard disk more J>O""'erful mode l has one hard For the ZX81. Artie has I game 
20 ,·ers.ons ha, ·e 6M ll z dock frc- opt.on ...,.,, h IMb cap.K11y. and dmc -50 Mb) toragu.sopposcd10 fOJ 1hc 1h1n\;1na pla)c r, Rc,crsa. 
qucncy . 192K RA M (made up of ""hen connected to the Prtludc the imallc r model', 2Mb a ,·efSK)flofOthc llo (£5.95) 
th rtt ban\;s of 64K). 32K EPRO M HOS ntc mal hard d1§k offcr1n1 Prelude's operating li)'Slem is f'inall), three arcade games -
ch ip. and they come ...,.,,h the upto50 Mbstoraic,canbc uscdto CP' M, but the micros ha, c been l'lll'OfOfthc48KSpcco\lffllndonc 
follo'lll·ma soft.,..·are ,nduded 1n the run I ""Kie rangt of apphcatK>IU, designed to 11kc future develop- for the ZX81-a re 1mong1he new 
pn,ec, ll )'ICllt 'lll'Ofd proccssm1. such as financial and aoooun1ancy mcn ts for Prelude such as MS- releases. Cosmic Dcbn1 com 
ll -bascd;11abascm1nagcmcn t ,CP I proara ms DOS. Un,xand 160J32·bitproccs- U 95,30Comba1Zonc:£5.95,and 
M compallbk wft...,rare and I ne1· The two \"CfSIOOS or Prelude 20 ung Ratdcr £J 9S 
work ,nterfatt ptocniOfopllon differ m that 1hc lcSll po....-crful Th .s lhrtt-) 'Car-oldcompanyhas Arhc ,s al 396 Ja mes Rtt\;111 

Prelude IS has one .S\l.t1n floppy modcl ha,1t'lll'Ol'ioppydnvn1nd1he 1'111"0 dcak B, bot h ,n 81rmmgham A,enuc:. f lull. North llumberstde 

:;:::=====j;=; ;:;=::::::;;;iii r,;;Ti;;;;l:
1
---:~ ~

1
:---~,~~o<~h,toM;,oOOOijij"°~~~«~-,-,aa~on;;;,i,M;;.j 

I contro Sloe\; program, 'lllhtch n; wnnen m 
\1Ba5'C, th is br1np the cosc of the 
Epson S)litem to abou 1 (4,000 for 
foe tills. The p,OJRm ...,.,11 be 
a \-ailablc ....-,1h1n I couple of ...,·ee\;s 

Shopkeepers ...,.,II soon be able 10 
compute rise their ull l)'Slems 11·11h 
an Epson 

P&M Software of Wigan 1s 
devclopn&• proer1m that con,erts 
an Epson IIX20 m10 a 1111 control­
ler, 'lllllh lhe addttton ofan clc-ctro­
n,cdra ""·cr rostin1£150 

Ou t now IS I ,olf h1ndteap 
pc-ogram, ~a, n for 1he Cpson 
f-lX20, for £45 plus VAT These 
1teim are 1\la,1labk direct from 
P&M on Wigan (0942) 497123 

Pre-script ion 
_ . __ ....._.. , 121 .....,.........,,l.ellu'•-.• S1ncethePharmaccu1icalSoclet)'of 
c- •1 AS lN ..... .._ ...._. .... ,_..., ..,_ lllml c.-.,.... Grea18nta1 n 1atdlas11utumn tha t 
....._.. .. _._......._ ___ ., .... _,._... 111 pill bot libe ls dispensed from 

,_... GNts t4el fw a___..,.._, I ..... _._. Miii .,._ chc m1s1s must be pnnled - by 
......,_., .. ....,..... ........ ~ Miii 1 ..._., Ja nuary1984atthel a1~1-"1nous l-'-~------ ·---- ---- -- ---•-•_1.a_1•_11_. __ -I ::~~:n,~~~!;: been 
Taking stock ~?~~m~~I~=::.: Pr!~;, R~~~r!:~te:«O: 

with a ZX81 ~ c:t!nl,JXM~:.:~,.~.:.nd tS ~·u~~p,O:~~:~~~:~: 
Tackh n1 51ock conuol and p<Mnt· 
of-sale apptteahons 11 1n unlikely 
J<>bfort he ZX8 J, but1tca n bcdonc 
wuh software from Micro Sia.n and 
Dat,S)'SICffl'li 

Thcrc'sa Stock Cont rol progni m 
ror £27.50-11 ntcdsa pr,n1er 1nd 
16KofRAM 1orun. And 1MCU11,c 

Danny Cole ma n of l\hcro Sign pach F, 
i.ltd ' We intend to cllpand the This li)'Slem con51sts of a 32K 
rommemal u~ of the ZX81. as BBC micro (Model 8) ,oih a 64K 
well as wntm g wf 1·••arc for the 
Onigon, Vic20andSpcd rum' 

Thc pack.lg« will be 1va1labk 
rrom May 23. rrom 1he compa ny II 
PO Bo1 60. Wokmg. Surrey 

Super-duper VisiCalc 
Un1blc to re1sm the urr:c lo lcal"e a 
proven 1ystem alone, 1hc C1hfor­
n11n outfit Kraft Sys1cms h:u pro­
duced a 1ubrou11nc thal ,1 uys 
enhances VmC 1k 

Krafl's()uid:·Vis runs with V1s.i· 
Cakon the Appk II Of 11+.a nd 11 
uses a JO)liltck You pre-boot !he 
Ou.ck·Vrsd islc bcfOJC loading Vis.· 

" 

Cak. and the Jubrou11nt 1hcn lets 
you direct the cursor with your 
JO)'SIICk 

Kraft uys th is 15 a qu,c l c r and 
ellliicr way of us.ins a ~cadshcct 
proaram 

Qu ,d, ·VS)cv.t, .t.l'Jl.'Jl.::i 1rom Pete 
&: Pam Compu tcrt. on Rosscndalc 
(0706)227011 

cxpans.on lxtard, bnn11ni us 
capacoy up to 96K. plus an EpM>n 
printer, Tue dr.il.. dmc and AVf .,. ... 

Tbc S)'Stcm can hold data on 
2.<XXl different drugs. and ...,.,II 
remember ""lmmss and $Kie· 
dfccts. lt'lll1ll p,m1upto~ labcls 
of ellacll) the same 1ypc1 t onc t1mc 

Two other compan.c, ffl0\'1ng 
into 1t.c s.amc fickl arc Oransc 
Computers1nKnuuford,C'hc!.huc. 
and P&M Software 1n Wigan 
Both s,cll Epson S)"itcms 



RIBAdownto 
micro scale ., __ 
Although IHI 11i'CClt's Roy al lnst1-
IUIC of 8 r11ish ArdlltccU (RIBA) 
lhow was ror the 1ftel0ftados o{ the 
arch1tectur.il and construction 1n­
dus1ry with thc'1r large b.ank 
acrounis.1hc:rc•rouamong1hc huge 
computer gr:aphlC:$ systems a sa11s­
f)'ln1 ircnd 1<, ...... 1rds mKTOromputc, 
UK Ill the business 

Thcrequ1rcmen1sof 1hc1rch1tCC1 
arc 1,1.id 10 be so spcaahscd that 
only u:pc nsi,c eq uipment 11 cap­
able of pcrfOfmmg the tasks of 
graphic display. This ,s not roll) 
thcca'>C. 

MOit of the apphca tlOfl:S dtown 
were of course g_raphtC$-OnCntcd 
and therefore tended to use Appk 
computers. I l~·e,·er, one of the 
best uiCS of I micro was demons­
trated by lkamscan of I tendon. 
whose S.ncl1ir ZX Spcctnam pros· 
ram for steel beam analyws and 
cakulatton~arompa ny .... uha 
real ,.,-a,encu of the computer 
Ctdd. 

A pkthon of accounts and 
bu'Wncss packa,cs "''ere dcmon5-
tratcd by a varic1y of oompan.es, 
invariably u~ ng Commodon: 
cqu 1pme:n1, the best of .. hte:h 
appeared to be l h fill l upphcd by 

ADC Dau of l..<teestcr for the 
"'holcpmutof arch1tecturaJ...,mk 

Within the ran1e or Appk-bascd 
systtms thrtt stood ou t on thc,r 
01'in Robocomo(Londondcmons­
tratcd its improved and uparadcd 
CAD system using 11S un,q11t 811· 
u ak tnpk: ·u: 11 ,oysuck 1C'C'hn,q11e 
w11h new software (u,s11n, Apple 
owncr1can set th,srora mcrc£4.50. 
Olhtrsoould,nvest ,n a rull,.,orksta· 
tion syscem 11 £,t,S00and upwardi). 

The Scnbc 30 dra,.,·m1 and 
modclhn& sys1em rrom CIC Lon· 
don showlcxcc lknt use or graphM:S 
(in h1&h resolullon) on KJccn w11h 
plotter or pnntcr interf ace and a 
mult1phcity of easily understood 
commands and featu res 

Ca!!Cadc Gnipfua; Dc, clopmenl 
had probably tht most ,n1ercst1n1 
pt«c or hardVo-arc, 1n that 11 used a 
~lly <b1gncd JrlphKS prottS· 
SOJ1opcrforma llgniphK":Sfunctt0n1 
on 1erttn Th•s un,t is a dc<hcatcd 
proa:WM" us1n, lhc Motorola&nXI 
chip al 12 . .5Mllz a nd incorporat es 
220K RAM d,rtct ly ,n1crfaccd 10 
lhc Apple u an 110 dcvu. Th 1j 
system can therefor e perform all 
the graphta; func11ons and d,§pa) 
v.11hou1 anyd1sccrn1bk dclay 101hc 
opera tor 

Sage package Forthcoming 
Fon h fans wdl shorOy be abfc 1ousc 
their lan1ua1t on the Saae IV 
buJincu micTo 

Sortware house Kuma ,s pu111n1 
the firuJl11n1 1ouchts to what ,s 
thoughl to be the fi~ 1mpkmc nta· 
ttOn o( Forth on a Sa,e sysrcm 
available ,n th,s country. The Forth 
impk.mcntatl()(I will be wpphcd on 
disk a nd shoukl be on sak. from 
June I . 10 co,nc,& v.1th first 
dcli\·cna of"thc Sage syste m 

Kuma IS also spt"Cad1ng ,ts net ,n 
anothe r dirtctK>n. It plans 10 re· 
kuc an ed1tor'asscmbfcr for 1hc 
Camputcnlyru:l.1 tc rth 1imon1h -
1hc packaie ....-1l15ell for £19 . .50, a nd 
more 1rt planned. 

PCN MAY20-MAY26, 198J 

Back ,n ,u mams1ream busmeu 
Kuma II producing a gaptua 
package for the (pson HX20 for 
£17 . .50. ForthcCommodo,c6' 1t is 

prcpann 1a databascs)-stcm, hkcly 
10 cost £2,t .50, and a n xcoun un1 
packaic caUcd Ea'Sivat, due to cost 
£39.50-plusVAT 

For pme·playcn v.·nh an Atan 
or Sharp system Kum a hurclcascd 
A<h·en1ure Pa ra,on. a dungeons 
1nd dra,ons pmc Vohteh cosu 
£8.6S. This ll part of an ad\·cnturc 
game kncs th.11 Kuma D <k:,·clop-­
ing ror A tan, Sharp 1nd Commod· 
ore systems 

Kuma 11 on Maidenhead (0628) 
11ns 

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

Briel Speclllcalions 
* Read/Write speed ol 750 BYTES per second 
-1> capacity: lOt K BYTES per CASSITTE 
* Average access time 22 seconds 
-1> Up to 138 FILES per CASSITTE 
* Completely automatic- no buttons to press 
-I> Fully built, boxed and tested. Just plug ,n and go 
-1> System can support TWO DRIVES 

Available from stock 
PRICE £135.00 plus VAT 

Also available for NASCOM computers 
PRICE £120.00 plus VAT 

Access and Barclaycard accepted 

For more details contact: 

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

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

ZX SPECTRUM & ZX81 
EDUCATIONAL SOFTWAR E 

SJ)KtrumJunkH-Ed1.teaUon £5.50 
Use your Spectrum to help your children with their school 
work . Th ,s cassette cont• ins e,ght •ttr.ctJYe. eH y-to-u se 
program s for th e 7 to 11 age group. 

Topics include Enghsh comprehension, spelhngs, 
homophones, junior science, maths and history. 

• Entermil your own question s •nd answers allows you to 
adapt two of these prog rams for eicerc1ses in any sub1ect 
area. 

• Moving colour graphics and sound are ex tensively used to 
improve mo11va11on. 

• Use th e .. draw" progr am co produce l)IClures, maps •nd 
di8gram s. 

Suitable for lhe 16K or 48K Spectrum. Program notes •re 
s upphed . 

C)..LeYelChemistry(C11 £5 .50 
Th is c.11sene cont•1n1 four clearly pre sen ted rev111on,tutorial 
prog r•mt. The subject matter has been carefully Slructu,ed to 
cover t he most impon ant aspects o f: 
• Ei.ments, compounds and mixtures. 
• Structure, bonding and propert, n. 
• Aedox. electrolys11 and the .ci1v11y series. 

48K Spectrum •n d 16K ZX81 versions of lhe CHsene •re 
ava ilable . Please specify which you require. 

Prol••:IJon• I Comput., Assi st HJ LHrnlng marw lals from : 
CALPAC COMPU TER SOFTWARE 

108 Hermitage Woods Crescent , St Johns , 
Woking , Surrey GU211 UF. 

OveruH o rders: r&.50 ($ 11.60) pe r cassene; includes 
AIRMAIL pos t•ge. 

IJ 



Leners come from people hke 
you.sopullout )"Ourl NKEY 
fingerandfeedusa hne . If it'sof 
star qual ity PCNwill add£ 10 to 
your spreadsheet. 

Add ressusat Random 
Acccss, PusonalCom1m1tr 
Nt..,.·s. VNU.fael)n ll ou.sc.62 
Oxfo rd Street, Londo n WIA 
211G. 

The qwerty 
question 
Regarding P Brown Kenyon's 
letter (PCN May 6·May 11) 
about keyboard la)·ou t. surely 
the poin t is that m1lhons of 
people ha\'e been trained to 
touch·type using the present 
standard la)out . 

To change now would even· 
tually create chaos. as has 
happened so often w·hen othe r 
standa rds ha"·e been changed. 
I laving to 1each present users 
anothe r 's tandard' keyboard 
would cause confusion and 
leave them ·Jack of a ll trades. 
maste r of none·. 

New users will always find 
plenty of courses and tx:,oks on 
lyJMng available, and afte r all. 
high-speed t)1>1ng is not essen· 
t1al for the a"·erage home corn· 
pute r user. Jus t typing a pro­
gram from some of the poorly 
pn ntcd magazine list ings is 
enough to slow the best typ1,st to 
a crawl. 
PVBamfitltl 
Brighton, East Smsn 

Keyboards 
disentangled 
In PCN (May 6·May JJ). )'OU 

pnn ted a lcuer from P Brown 
Ken)'On which stated that the 
·qwe rty keyboard "'"as designed 

.. to try 10 slow down the 
IYJ>ISI . · Unfonunately th ts is a 
well reported myth. The qwe rty 
keyboard was actually designed 
to increaset hemax1mumtypmg 
speed. TilC early typewriters 
were prone to Jamming (t hal 1s. 
if adJaccnt keys were typed 
co nsecutively they often 1a m· 
med 1ogether) so a keyboa rd 
layou t was des igned that would 
reduce this, 1n whtch the most 
commo n!)' used characters 
were separated - this was the 
qwert)' keybo.ud. 

P Brown sugges ts that a new 
keyboard format should be 
designed. Th is would cause 
se"'eral prob lems. for example 
wha t form shou ld the new 
standard keyboa rd take. and 
\\>h1ch of 1he many compames 
would design 11? If the qwerty 

" 

keyboard was aba ndoned . the 
resu lt would probably be sc,er· 
al different desig ns competing 
for themarket - 1nthclongrun 
this would not help the corn· 
plete bcgm ner.11 would simply 
conruse the already confusing 
maze of m,crCH»mputers that 
are available by adding one 
more differing featu re to the 
comp uter . 

P Brown Mated !hat teen· 
agers would be able to force 
manufacturers to aller 1he 
keyboard layou ls on t heir 
machines - I feel that this is 
,,ery 1deahst 1c. and unhk.ely to 
occur. And surely 11 is an 
advantage for a user to be 
familiar with the keyboard lay· 
out used by most business a nd 
home compu ters . 
JamuRaint!, 
Srolct!-on· Trt!nt, Staffs 

It's a hu1orlcal fact that lhr 
qwtny ktyboard wm drs,gnrd 
10 rrduu JQmmmg on rarfy 
ty~Wrllt!n, as ..,.~ both say, but 
"''t! ma(r thr pomt al.Jo 1ha1 ,h,s 
JQmmmg WOJ dur to wrrd as 
"''t!II as kq prox,m,ty. For 
drtoilrd information on 
ktyboa rds past, prtStnt a11d 
futurr Stt this wttk's M1cro­
pard,a-£d. 

Bingley show 
stopper 
I recently visited the compute r 
show held at Bingley ll all. 
hoping to gain mformatton 
which w·ould assist me in buying 
a suitable micro, but sadly 1he 
"enture was a waste oft1me . 

The hall was packed 10 (and 
beyond) us capac11y to such an 
exte nt that to scra1ch one's nose 
required a carefully compiled 
program or mo,emen t . The 
reason. of ooursc. was that 
many stalls were o,·e r-run by 
youngsrers playing the various 

d1fferC'nccs betw·een t he Z80 
and 6502 processors. par11cu· 
larly with reference 10 the 
instruction sets. 

I e\·en surp rised him by 
pointing o ut (from his own 
brochu re) that 1he fi\e or six 
macros he was selling w-ere all 
6502 based . 

It would appear that the only 
way 10 buy a machme suited 10 
one's needs is to read a maga­
zine. such as PCN. to obtain a 
general JMcture, write down the 
pe rtinent requirements. go to a 
dealer w,ho sells an arb itrarily 
seleaed machine and run the 
thing to see 1f1t matches the hst 
of requirements. 
R A Bloor, 
Bum,ngham 89 .SXY 

I ho~ "''t! art at ltast somr htlp.' 
- Ed. 

More colours 
on the Dragon 
I ha\ie been prom pted 10 write 
10 you by An1hony Asqu11h's 
letter (PCN April ,.S.12). He 
complains abou l falsc informa· 
lion be ing gl\·en about the 
Colour Gen ie in rev1ew-s 

One of the main points he 
makes is that in comparisons 
between the DraSQn and the 
Geme. the Dragon 1s said to 
ha\e nine colours and the 
Gcn1ee 1ght. ll e thenda1ms the 
Geme has 16 colours ( eight 
foreground. eigh t background) 
and 1herefore the Ge nie has 
SC\'en coloun more than the 
Dragon. 

Surley he must have rea lised 
thal 1he Dragon ha.,; both fore· 
groun d and background col· 
ours. giving 1t 18 colours. 
mca mng that w,hiche,er way 
you look al it the Dragon has 
more colours. 
Paul Griffiths, 
Carnforth. Lanes 

gamcsor fered . ---------
Mind )OU I chink it's greac 

to sec the kids so eng rossed. 
because e\Cn tually they will 
ascend into t he more soph 1s:t1· 
ca ted usesof compu1ers. but for 
future shows I t hink more 
t hought must be g,..,en to allow 
po1en1ial buyers access to the 
stands . Indee d 11 would appea r 
that Bingley Hall itself 1s too 
small to have an exhibi tion or 
th1s t ypc. 

When, afte r three cirru11s. I 
finally managed 10 contact a 
rep rescntali\·e on one of the 
very few stands actually selling 
hardware. I was amazed to find 
that he knew nothing or the 

The brains behind 
the business 
I hope )"OU publish my letter. so 
I can say !hank )"Ou to Malt· 
house Co mputen. of Ormsk1rk. 

I recently purchas,ed a New,. 
bra in from them. a nd the after· 
sale service wasexcc llcnc. I had 
ma ny mgghng httle problems 
due exclusively to my fumbling 
unfamiliarity with my new 
machine . Howeve r. they 
nursed me lhr ough all my 
teething !roubles witho ut e"er 
losing pa tience. 

I must also add that I ha\oe no 
regrets about choosing the 

Ncwbram, and ha"e found 11 an 
excellent buy. I had roughly 
£400 to spend so I looked ,·cry 
carefully at the BBC B. Bui I 
am not too interes ted in games 
so the excellent colou r and 
sound featur es of t he Beeb did 
not sway me. 

I lowe\'e r . I do inte nd my 
syste m to grow as money be· 
comes a vailable and my busi· 
ncss expands. The Newbra in is 
ideal. and for the extr a £ 150 I 
was able to gel a mon itor and a 
cassette player . I hope to in­
crease my memoryby64 K soo n 
and Malthouse says 11 will do 
the inslalhng free. 

My main use at t he moment is 
stock-tak ing. and the bau ery 
back· up allows me to wander 
rou nd the shel .. es and cellar 
entcnng stoc k IC'\'els with no 
problem. 

I have been rea lly pleased 
with my both my Newbrain and 
with the support from Mike and 
Stuart of Malthouse. I wish 
them well. 
oa,•t! Pugh. 
Wonlty, Manchester 

Old Epson 
exposed 
Yourre1r1ewofthe E pson RXSO 
was very 1nlcresting. It was also 
revealing abou t 1he previo us 
mode l: '1he pape r is no longe r 
mchned to chmbo ff the sp rock· 
ets .• .' That has hardly been 
shouted from the rooftops (un­
ti l now I thoug ht it was peru har 
10 mine) in reviews of the MX 
series. Must we wait fo r a 
review of a new model to lea rn 
of its predecessors· shortcom· 
inp? 
John HamdJon. 
Edinburgh 

I'm glu,J ..,.,t unco,·trtd Jhis littlr 
grm . llopt it hrlps- Ed. 

Sing praises 
for Smith 
I have always been inlerested 1n 
microcompu ters . I did compu· 
ter studies al school, and l'\'e 
been thinking abou t gettin g 
one. 

The Smcla1r ZX8 I 1s a \'cry 
neat and compact computer 
and 11 1s \'Cry cheap. only £50. 
When Smclai r int roduced the 
Spectrum. with eight colours 
and a soun d gener a tor. I was 
keen on pu rchasing one. but the 
price did not suit my pocket. 

The Sinclair Spectr um soft-
ware available suits my needs. H ... 

PCN MAY20-MAY2b .l'ill0 



From the p eople who really know ........... .. .. 

JOYSTICKS 

Jo1Slkh f,w : ...... Now11ra1lablf'.1 M,cron•·,Jdi J()ySfld OS 
slK"''" r,l,o,·e ll 1tlt qwal,ty lflkros'M1tclt 

IIC T-Vlc 
:;; ;::,r::1-c;;!"."!.~";~Zi':f/:!I(' 

..... 
Or1c 
ZXII 
S,ectn11111tc. 

mtf'r/«d f<>r ZX81 andSptt1tum m~ros 
We l11n~ b«n lpttralms JUSI 11, JO'fSIICks ior 
'"""1 ,von 1111d our ro1ti,ro~ws nvrytltm& ''°"' MJ<.r«Offll'U1''1 IO Hllh·mom,, 
tqu1p~,.,, 

DOUBLE DENSITY 
80 COLUMN 0.0. 

EPSON FX80 
DAISYWHEEL from 
MONITOR 

(Prices + VAT & Delivery) 

DISCOUNTS 
ON 2 OR MORE 

PCN MAY20- MAY 26. 1983 

Dedicated 

ZX81 
Typewriter-style 

Keyboards 

OFull-~ kevs. rated at 
15 m1lllonops 

D 065 ne..<ons ororessiooal 
n"EChanosm for toueh· 
!Vl>ngfeel 
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--.14 and1t 1sa,a1lablemmanyshops 
m the h igh sirect 100 

When Iv.a s read ing through 
POV (Afml 19-May ti l98JJ. 
I v,as inte rested 10 read 
tha t w 11 Sm11h has made a big 
reduction 1n pnccs- 10£99.95 
from £125 fo r the 16K . and an 
CH'n bigge r rcdue11on f rom 
£175 to £129.95 for the 4SK , 
And I was amazed 10 learn that 
W II Smith is to introduce 
mt<:rocompu tcr shops w11hm 
shops. 

A , cf)· big cheer for w 11 
Sm11h from me. I am p leased 10 
say that I shall now be purchas-
1ng a 48K from WII Smtih. and 
all because of your v..ri1c up m 
PCN A big thank you as v,cll. 
GDarb> , 
Kmg1 lJnn, Norfolk 

Gmh - 1omeone to,·a us. 
Thanlu - £d. 

Pirates prevent 
progam profits 
I am wn1mg to a ,r m) ,.,c,,_,s on 
an increasing problem m the 
home computer market - soft· 
ware p1ra11ng, There arc not 
many of u.s v, ho can honest I) say 
that v,c: ha\e ne , er copied a 
program fora fncndorrecc i,cd 
'p irate' progam s. 

Yel 1h1s p1ra1mg is reaching 
qu 11e slagge n ng numbers. and 
the softwa re houses are losing a 
lo1 of mo ney because of 11. Bui 
what can be do ne'> 

IIO\\C\Cr much the program· 
mers tr) to protcc l their soft · 
ware . you can be sure that 1he 
p1ratesw1II find a waytoropy 11 
De sptte recenl gO\ernmenl 
par11C1pallon. lhe pirate s ha,t 
not been de1errcd. And after 
all . there 1s not much 1hatcan be 
done to slop them. 

Th e rcccn1 popul a nty of the 
sof 1w are I I brar 1es has not exact· 
ly helped. Some of the ad\e r· 
tisemen1s aclually encourage 
copying. Surely the program · 
mus and companies desen.e 
their profits? I would hke to 
hear your readers " \'1ews on the 
'iUbJect - 11 could b<' a \-Cr ) 
m1eres1mg debate. 
I R Monlt'man , 
Lond()n E/821/L 

Wtll , ld s htarfromJou . Thu,s 
somtthmg 1ha1 af/«15 all of us 
Ed 

Commodore 64 
strikes back 
W11hou1 w1sh1ng 1oget ln\-Ol\ed 
1n a running argument abou1 
home compu1ers. Robe rt Tizo · 
n1 (PCN Apn/8-1 .SJ might note 
tha t a Com modore 6" ~,s 

,. 

• •J , 111 tl fl 1', .. •flill1l '-'-

about t\\1CC as much as a I suspect lanofbelongingto 
Sinclair S~lrum and Che IBM the 'slaggmgSmclair ' club him· 
and Smus PCs ~, about self. I le says rhat 'two th irds of 
,.,.,chc time s 3-'i much (my) lcn er \\a s JUSt Commo-

1'be Commodore 64 is about dorc propaga nda .' It \\as not. It 
lwice as fast as a Spcc1rum. "'as a str aight re,ie"' 
while the IBM and Sm us In answer to I D Walter's 
machines arc about three times inquiry (Roulm t' Jnqumt'S, 
as fas1. PCN Apr,/ 8-J.SJ about the 

The Smctan Spec t rum 1s on rompanson bet.,.,.een a 2Mlll. 
m)' list of mac hines \\Ort h 6502 and a 4M ll z ~. the 
buying for one reason alone reason lhe 6502 is so much 
the remarkab le amount of fas1er is tha t a Z80 on a,erage 
cheap qualit y soft.,.,arc a ,a1I· takes fou r times as many clock 
able. It also has a good Uas1c qcles to execute one mach ine 
and graphics system other· mstruc11on as 1hc 6502 docs. 
wise 111s homblc . The Drago n Thcadv a ntageofrunmngthe 
1.s no bener . The Orie. Lynx. clocka 14Ml-b.1s1hatt he65021s 
Co mmodorc64 . BBCandCor 4 restricted to machine instruc· 
tcx machines arc a ll wonh 11ons that take integer nu mbers 
oonsuknng. The Atan and of microsecon ds to execute, 
Tl 994A arc both too slow. as .,.,.hcreas 2.80 1nstruc11ons may 
are the Spectrum a nd the One lake 3.25 microsecon ds or 2. 75 
Th e Lynx and BBC arc both microseconds. 
fast . Dr Kt'llh 8o14dt,i, 

l-lo\\C'-Cr as far as a mmahon Computt'r Crmrr. NELP 
1s conce rned 1hc Commodo re ·s 

::•::t isw~,:;~e~n~ a;s ~~;~ Expandability is 
modorekeepssaying - lhcke) the advantage 
adJeCII\-C is '! he best'. 

Go rdon J Milne (s.ame col· 
um n) soullds to me like one of 
the \Cry small perce ntage of 
users he 1s lalkmg about. The) 
ha"'e mamframcs for 1m-ertmg 
matnccsatAb<'rdccn Un1,ers14 

ty . What' s wrong w11h playin g 
games ? 

I do seem to ha, e upsc 1 a 
numb<'r of people by my lcucr 
(PCN March 2.S·Apnl n but I 
stan d by c,eryt h1ng I s.a1d. 
Brian kers ladc (PC\' Apr,I /. 
Mu~ 6) should note chat be· 
cause the Commodore 6" 1s a 
·soft machmc' u11y or 11s keys 
can be reprogrammed M S 
Pease (s.ame column) rom· 
plcte ly missed the p0m t about 
high resol ut ion colour graph·~ 
I am ..,ell aware that the BBC 
machine has a 1·ery high resolu· 
t1on mode - I use graphics on 
1he BBC micro regularly- but 
this mode has only t \\O colours. 
The mos 1 useful mode 1s 320 x 
192 .... i th eight colours m 20K. 
.,.,h,ch is extremely res1rict1"'e 
on user memory 

I filld ll hard to know quit e 
how I should reply to Ian 
Mcr\lpmc' s let1cr (l' CN April 
11-19). I ha ,e l\e\erbccncallcd 
a ·flash lecturer" before 

lf e sa)S tha t ' the 1\\0 most 
popular home co mpuleTh', 
namel) ' the Sinclair Spec l rum 
and the BBC compu1er ·v,ere 
gunned do ... n 'The) lllO'!it ccr 4 

1a1nly were not. I made one 
cnhcism and one romphmen t 
(speed) abou1 1hc BBC All I 
said abo ut the Spectrum was 
that 11 has 1he ~me graph•~ 
S)'Slem as the Com modo re 64 

I ... rue m defence of Dr K 
so .... den' s leuer after I McA I· 
pine 's cruel a nack on 11. As M r 
Mc Alpine says. nobody can say 
tha( one particular rompulcr is 
bener than ano1her. Bui Keuh 
Bo .... den's recommendatio ns I 
thmk mos1 \\Ill agree w11h 

The One outperforms 1he 
Spectrum and all the ot her £100 
'toys' for JUSI about c,·ery 
apphca11on. l t has superb Basic. 
sound and I O for 1hc pnce. 

Not hing comes near the 
Camputers L)nll in the (~ 
£250 pn cc range; 1h fan1a~t1c 
Basic.gra ph1cs(512 >< 512)and 
expan~o n cap.ab,hhes far ex· 
teed those of mach ines such as 
1he Dragon or Colo ur Genie . 

Now to Mr Bo.,.,den's most 
contro\e™al s1atemen1. r e· 
commend mg the Commodore 
64 for the £350+ price range. 
Mr McAlpinc Slates that he 
wishes to exp.and his machine . 
ll e could exp.and 11 1n ,anous 
ways~ he ma) wan t a second 
processo r . \\h1ch v.dl set him 
back £200 for the de\ icc to 
allo"' h,m to use his second 
C PU. ll ow c,e r. after a )Car 
and a ha lf the ·T ube " is sull to 
appea r on t he ma rket . 

fa1ra processors fo r the 6" 
will plug stra1gh1 into 1he bad.. 
making ii far cheaper 10 use 
CPtM e1c on the 64. Should Mr 
Bo"'dcn hke to add a disk dme 
he would first need to buy a 
{IOO+ disk interface uml (not 
presen 1ly a,a1 \able for reaso ns 
known only to Aco rn ). 

A 64 owne r cou ld JUSt walk 
into an) Commodo re deale r 
and buy his IS41 d isk dri\ C for 

£299 (often less) . go home and 
plug II straig ht Into his 64. 

The 1541 disk dmc 1s fa r 
supcnor toAcorn' s. ltc a nst ore 
up to 170K. and is •in1e lhgent' 
(11 has 11s own CPU. and 2K of 
RAM and RO~ t)asopposcd 10 
the BBC's umnrelhgent IOOK. 
It is also possible to add a £40 
IEEE 488 to the 6-1. allowing a 
maximum of 22Mb on d1~k 

The 'S ID ' chip on the 6-11s 
much mo re advanced chan t he 
Bee b"s synthesis chip. On t he 
8 BCyo u cano nlycontrolp11ch . 
\'Olume and A DSR. On 1he 64 
you can cont rol ptlch, \'Olume . 
ADS R . .... a,eform, pulse and 
frequel'IC). 

On 1hesub1ecto fquaht) of64 
programs. Wo rdcraf1 is a far 
bener WP than View. and on 
the game s side there arc superb 
programs . 
Gal'ln Harns , 
Stanmore. Mtddx 

And / 1hmk Dr Bo .. dt,fs rtpl_\ 
u,,d Mr fl arr,s's comml'IIIS 14111 
IH a {int p/a<t to t ntl ,his 
long·ru,ining dtbult- Ed 

In search of 
the perfect price 
I rercr to the lett er from S1e,..en 
Willingham regar ding Com· 
modo re RAM prices. No1 on l) 
arc Commodore's pn«~ H:r) 
cxpenSl'-e . but 1he con1enh of 
t he RA M packs arc nothing 
exce ptional. The 3K pack con· 
tains abou 1 £5 or RAM and 
other components. lhc SK ab­
ou t [16.,.,o rth of ro mponent s 

Anyone cons 1denng the J K 
RAM should buy the Super 
Expander. as i1 only COM$ £5 
more for a ll its added fariht1es . 
An)one "'ho 1ssk1lled a1 solder 4 

mg and know s about lhCSC" 
things ca n buy 1he SK RAM 
pack and upgrade it 10 16K. Kits 
for thts are sold in the US. but 
cost pro h1b1ts 1mportmg one. 
So far most of 1he independent 
supphcrs have ju mped o n 1he 
bandwago n a nd charge onl y a 
litt le less than Commodore. 

Ear l) t his )Ca r Boots the 
chc m1s1 v,as selhng packs at 
reasonable prices. ,r 3K £14. 95, 
SK £22.50 and 16K 04 .95. 

I ha\-e stopped bu)ing RAM 
cartr idges for our A1ar i video 
game b«a use while the price 
was £14.95 11 was OK but lhe 
new pncc of £26-Q2 is not . 

Byt he \\3) . 1t"sa bou t t1mc"'e 
had a na11onal users' group 
dc \ ·oted entirely to the Vic 20. 
An)one m1eres1ed in J01,nins,1 
helpmg should ... nee to me. 
B GBrya,i, 
.S Htnford Rood. Clarr, 
Sudburv . S11ffoll. 
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Got a query ? Max Phill ips ope ns the pod doo r Ha l. Send all those unan swerables here. 
o personal repli es pro mised but you never know ... 

Wrtltto : Ma,c Phillips. Routine 
l nqu1nes. Pt rsonal Computer 
NtM?S, VNU , EH:l)n I louse. 
62 Oxford Stree t. London 
WIA2 11G 

Apple display 
by design 

9
1 am internted in makl na 
slm ple ,:amtson ffl ) App6t II 

I do not t oo"' all lhe 
toc•lions In RO~I a nd RAM lo 
bt able lo mak e ffl) O"n charac· 
ltrS like this: 

IOHGR 
20 POKE 8192, X 

"ith X bt ina my character . 
Lukt Ru:hdalt. 
UJndon, SW7 

A I hate 10 burs1 )Our bubb\c 
but . )OU can' t do user 

defined charac1ers s1ra1ght· 
a way on an Apple. ThcApple"s 
high reso lution sneen is bit 
map ped . . eac h do1 on 1he 
screen corre,;;ponds to a b11 
(e11her a O or I ) m 1he Apple\ 
me mory 

If )'Ou hkc . the scree n holds 
not the codes of the characters 
but 1he1r shape s. Bui. as )Ou 
know, )OU can do 1t. What )OU 
need 1s a program called a 
cha racter generator 

When )OU PRINT charac· 
ters. 1he char acter ge nerat or 
loo ks at the code. fc1ches the 
approp n aie charact er ~hapc 
from a cha racte r table and pub 
11 1n 1hc app ropn ate pan of 
memory. Change the cha racte r 
table and )Ou\c go t use r de· 
fined characters. 

Of cou rse. the prog ram isn't 
simple . For a scan. 11 needs to 
be tn machine code, simply for 
spe ed bul )Ou can buy characte r 
gcnc ralOI"\ Name\ to lool. for 
ar c program,;, hkc Am ma1nx 
a nd llR CGo nche OOStooll. 11 
disk and I hghe r Tcx1 from 
S)'nergis11c Sof t" arc 

If you' re a member of an 
App le use r group , )OU may also 
find they ha\e somelhmg m 
thc1rhb rar). Fmally. ,f )Oucan 
get hold of some of the Amer­
ican Apple mags. li ">lmgs are 
not 1mposs1blc to find. 

A look at the 
larcer Lynx 

gl rt'ad ,.-ilh intuffl a bout the 
nailable use:r memor) on • 
Lyn~. 1,.·ould belnt cns ted 

to know Che an ilablc memor, 
,.ilh nwmor) eJt.pltlnstOns. Dots 
the grap hks g.rkl or 6X 10 re · 
m1ln 1t 6x 10 ,.Ith expansions? 
PM y,rs, 
Ch,lmsford. Eutr 

A Belo~ 1s a guide to some of. 
the expansions possible 

Reme mber 1hat "Ith ban l. 
switching and the ab1hty to 
surpr css cer tain colours. )·ou 
can coo k up an) configu ra tion 
)OU like 

A 96K machine ~,th d,~ks 
"Ill run Camputers' o~ n DOS 
~h,le a IUIK disk machine ~,II 
ha\-cC P 'M The re 1s httl c point 
m pulling CP 'M up on 1hc 96K 
machmc as u only has a 4(). 

colu mn screen and most CP M 
programs c.icpect 80. 

The last co lumn also reflcc l"i 
the mcrcalllC m graphlCS rcsolu· 
t1onw1th1hc memo') upgrade"i 
Th e 6x 10 )OU refer to is the 
matru: on ~h1ch characters a rc 
formed. This doesn't change 
but 11 docsn"t need to. 6x 10 is 
perfect ly adeq uate to dcs 1g.n 
clea r. legible characters 

BBC disk 
discussions 

gl"m used lo usln1t • •ma in­
rra nw' (• DEC 10) a nd a m 
ut to take my nn:1 , 1ep, in 

mkrorompulln g b) bu)ln g • 
BBC Model 8 and a prlnlu . 
\\ hal are 1he a dianta~ or • 
disk d.ri,·e"? I ask this not in 
tt'rm "i or ju sl the faster loading 
but in term s ol,.hatcan be done 
"hilt »cluall,y running pro­
c.ram s . What •re thea d van ta~ 
of ha, Ing t,. o dri, ts In.stu d of 
j ust one? 
G.V,num. 
Stok,-on-Tw11, Staff$ 

A:~·~1;:~~~.:~;;::r ~; 
using a mtero. Casse t tes are the 
best way of as.$ur1ng )OU of the 
advantages of a disk dm·c. And 
a$1ng.led1sk dme ,s the best "ay 

T .... IWI U-IWI -- -- ... 48K 161( 321( 40 column, 256x248 P'•phic• 
961( 64K l2N 40 cofltmn, 256x248 p-aphics 

1211< 64IC 6411 ao.........,s12x248sn-
1t2K 1281( 6411 80column.Sl2x248p-aphics 

1n the ~orld to pers uade )OU 
that you need 1"0 

The most obnous ad\<antage 
1s, as )OU s.ay. speed. But d1sLS 
ar en't 1us1 faste r. they're more 
rchable a nd more comemenl 
Disks gJ\-C you random access; 
1nforma11on and progra m!! arc 
store d m sepa rate named files. 
SO)OU can get the one )OU want 
Wlthout sea rching and "'ndm g 
through a heap of tapes 

You ca n al.so ha\C random 
aettSS w1thm any one file. So a 
program could read JUSI rhc bits 
u needed ml O RAM as II 
needed them 

This le ts you Leep bigger files 
ondt sk than )OU can gel ,ntothc 
BBC' s small RAM so )OU can 
ha\e address hslS up to the size 
of a disk.ordo"ord processing 
on documen ts that arc many 
pages long. 

In otherwords.adtsk dn .. e 1s 
needed to get any ser ious 
pcr formanceourofacompu ter 

The re arc orhcr perks 10 
havmg a t"'o-dme system. 

When you're prog ram ming. 
)·ou ean ha\ c )Our program disk 
m one dm e and a whole p.lc of 
ut1h11es and aids in the other 

If you ' re gomg 10 get scnous 
about computin g. get a d1sl. 
dm ·e. Betteu.1111, get '"'o, and 
unl ess you"rc after mass1\e da rn 
files. remembe r tha t ,~o lo" 
capacity dmes arc " on h a lot 
more than one high capaCII) 
dm ,e. 

For more 1nformat1on on this 
and other d1sl.·rclatcd toptcs. 
don '1 n11ss M1cropacd 1a, 1n next 
"eek's PCV. 

Don't bum up 
your Dngon 

gl ha, 11' p~m s "'ith m) 
Dragon ,. M'n I tr, · lo ust 
KE 65-a95,0. l'hhi Is sup­
~ lo inttta se- tht speed of 
tht mac-hint, but on mint i i 
ta uso a t'ra!>h. 

I ha, 11' bttn in touch "'ilh 
Dragon Data "ho lell mt thal , 
due lo dllrull'nl lok>nln CN, thb 
"'Ill not l'lork on all maC'hlnes. 
Tht) .wt) that lhto Dragon ,.-as 
designed lo run al onl) 0 .9Mll z 
a nd that lht) l'IOUld no4 ust th is 
POKE. 

I undttStand, ho,..t,u , thal 
an lnc:rtasing a mount of corn· 
merdal soft,- ·are uses thi s 
POKE. TMrtrort I .a nd aA)oot 

dw ,--ith similar mat'hi nt":S, 
,.ould not ~ able to run II. I 
,.ould bt grat efu l for )OUr 
a<h~ . 

~-- -------------- ~ John Bud<.l,y, 
Salford. Manchwu. 

AUnfortu natel). )ou'II ha\e 
to bche\e Dragon Da1a. If 

1he Drago n could reasonably 
be gua ranteed to run at t he 
higher cloc L speed, 1hen 1he 
t"eak ~ould be made 10 pro­
ductio n mach illCs 

• You' \e spotted that this is a 
problem for commercia l soft· 
ware that uses 1he POKE. But 
good software houses should be 
a\·o,dmg 11 rather than using 11. 

1lterc ~hould be no need to 
use the POKE. If )OU can't 
wn 1e a prog ram so that 11 goes 
fast enoug h ,you' re not gomgto 
sol\e 1he problem ~llh a hnl e 
btt of gre ase from PO KE 
65495.0. 

In ot her words, 11 someone 
tries to sell )Ou a Space Invaders 
that rehes on this PO KE don't 
wor ry. ll a\-C a loo l.. at some 
machinecodeproducts1nstead. 

Random events 
on the Orie 

~ 
I han ju sl bough! an Ork 

and am •ork lng on• PfOK· 
I hat rdits ralher hea, ·Uyon 

random number gencra cion. On 
m) old ZX8 1. I ,..as a bk to 
acttSS lhe random number lb;c 
al any point by using RANl)(N) . 
On lhe Orie there is no SU('h 
function a nd the list ahuys 
begins from posieion I . 1'hls 
means lhat e,tt)lime I s"'itrh 
on the Ork and run lhe prog· 
nm. I alwa)S gel lht same 
sequence or r ando m numbt:n . 

Ca n )OU hetp? ls lhere • 
substilute tor RAND on the 
Ork ? 
MrCSm,m omls. 
Blrmingham 

& 
l can' 1findany rcfercncc10 

RAND . RANDO MIZE or 
a1c\c r1n oonnect1on "'1th the 

Orie So lct'i, program round 
this. rnlher than wo rry abo ul 11. 

Th e besl way to seed a 
random numbe r generator 1s to 
,...a11 for some unpr edK1ab lc 
real time C\-Cnt. If )OU ha\cn' t 
go1 one of the~ handy. JUSI 
prompt1 heu ~r1opressan) key 
and ha\e the. Orte go 1hrough 
the random number hst " h1le 
the user is bus) chOO'i1ng "h,c h 
kc) 1opress V1z: 

ICXX> RE~ i 51mulate 
RANDOM IZE 

1010 PRINT, PRINT 
- PRESS ANY KEY 
TO CONTINUE-, 

1020 X•RND(I) 
1030 IF KEYS• "o ll EN 

1020 
IQ.I() RET U D.N 



There will always be 
good reasons to buy the 

new HP-86 personal computer. 
You'll run out of problems before the 

HP-86 personal computer runs out of 
solutions. 

And there are lots of software options 
- for everything from accounting and 
finance to engineering. 

• Spreadsheet analysis solutions. 
• Letter, memo, and report solutions. 
• Information management solutions. 
• Presentation graphics solutions. 

Put that together with the modular 
configuration of the HP-86, and you've got 
a system designed to expand as your needs 
expand. 

• Data communications solutions. 

But there are 
reasons to 

From now until 14th July 1983, Hewlett-Packard is offering 
three valuable pieces of software for the price of one. In the 
Personal Productivity Pac, you'll get VisiCalc® PLUS, FILE / 80, 
and Graphics Presentations. 

VisiCalc ® PLUS is a powerful analytical tool that lets you 
lay your worksheets out in front of you electronically. Change one 
number, and adjustments are automatically made through­
out. It's a wonderfully easy way to do your 'what-if 
planning. 

FILE/80 software lets you store and retrieve infor­
mation quickly, add to your records, delete or modify them, 
and maintain your customer files or stock control system 
for rapid review and usage. 

Graphics Presentations, when combined with a plotter, 
lets you produce professional-quality pie and bar charts, line 
graphs, and text pages. You can even make overhead trans­
parencies. 

" 
PCS MAY21-JUfl/E2,198J 



t~verygood 
buy1tnow. 

PCN MAY27-JU1'E2.198J 

All in all, this is an offer designed to meet your essential soft­
ware needs. With the HP-86 and the Personal Productivity Pac, 
you're ready to achieve true efficiency. 

Incidentally, if you've only just bought an HP-86, don't kid< 
yourself-our offer stands for existing owners too! 

F/,-;'9 HEW LE TT ~a PACKARD 
OONTACT \ 'OUR LOCAL OF.ALER FOR tl .ILL DETAILS: Abnd«• 'JrMal Comput,nl.td, 

Td 0224+17)6' EklfNI Cudia.. Stmrtt,, Td 0212-62S566 ··~, Dtrbylturt MidltttlOII Ltd, 
Tt:I onJal-63 11. Binni.e1h• 111 John M•bon AIMJO&IU Ltd, Td 021-6436)SI Sumlod :-8ond 11n Ltd. 

Tc:I 021-70 8616 e-rH-UI Souffi CoHI &"IMH Ma..hinn, Tc:I 0202-19l040 Bri1lliton om« Mtchuwry 
E~nn nn.,.. Td· 021)-68%82 Briatol Dr<-,maJ 8u11ncnM'l('h1no Lid,, Td 0272-21t09J Camltrid1c H1-T~k 

Dlsmb\1-Ltd, Tt l 09S4-81996. Ediakr l" Robo•Omu E41,.upnwn1Ltd. Td Oll-22S387t Gl••IJO•Robos 
Ofl"1e<t Equipme nt Lid, Td 041-221 klJ/4 Hart.w STC MICI06, Td 0279 2fl22 Hi1lil \\ '~ Rapid R«111 Ltd, 
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.s:f9i 'I) Got a tip? Send it to PCN and get a cash reward. £5 for every htnt printed 
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, - l'> 
1r,oo·,c, lOI JOtMthiftl 10 cro• 
•tKKII ••. • bh ol mapc 1ha1'U 
1nalr.c, tM •orld a btltc,r pla« 
ror mkro u-.e,..., then se:nd II to 
PCN Mk:ro• a,tt--<1U r l"f'IUlar 
rtadtts' hlnu a!ld lips .-. . 
\h 'U pll) )Oii t5 ir • • prinl It. 
\ \ ,-'Upa) )OUt\tn mottir)our 
lilde ~ ~u our rntr m 
mkro"a' t olth«" mon th. Think 
on ... and •rite lo Mk ro· 
wn~. PCN, 61 Oxford Strtt1, 
London\\ IA l ll G. 

Vanishing errors 
on the Atom 
OccaStOnally lhc Atom report\ 
an error 1n an &rf)arcntl) rrror· 
free lutt If )OU can't find an 
error. chcd, tha1 1hc hrK con· 
tams no RETUR'l statcmcnl\ 
If the Atom rc1urns to a lmc 

An eyefull £•PEEK 066J.l>+ 2-'6 'PEEK Between the lines 

on the Lynx ~~6-Js~: :;g~~ :~: on Spectrum 
It can be: quue d,fficult 10 7Jl56 Then (LOAD 1hc Ifs poss1bk 10 GOTO an) 

dc,ck>p Iona L)nx prognims s«ond program parhcularstatcmcnt ,nan, one 

bcaiuscohhcmach1nc·s1nab'II· Bot:h program, arc nov. ,n hnc on 1he Sp«trum To do 

11y to scroll If )OU add lhc memory but only the '"°nd 1s th1,, 1dd the hnc 9999 POKE 

foUowmgproccdurcsto1hccnd 3Cct'SS1blc. Jom 1he IYiiO v.·11h 23618. hnc-2S6"1NT(hne. 

ofapr~ ram.,-oucanhst1 1 1n POKE 165-18.2]3 and POKE 2.~) :POKE 2.3619,INT(lmc. 

~«nfuls. a pa1e a1 a 11me 16549.66. 256) : POKE 236.."0. Mate 

DEFPROC I~ IJGrrrl Francu, Then set line 1nd Mlle and 

DPOKE 111\1(\1. 10 £11flfld. M1ddl~x GOT09999 

E~DPROC Another ustful tip is to 

OEFPROC PAGE change the n.ashmJcursor pr-o-

h'"h Tum the page ~:,:·~rbr~:~, 1~1;••F'!'; 
LCTl•DPC[K(lll\1EM) ontheApple uamplcPOKElJl,17.l>Sp,o-

DPOKE lll\1 E \I.I + 150 lk re's a qutd, •n 10 rnnt io ducnafulls1op"hcn l'lPl!ftS 

LISTI.I+!~) lhc Applc:'i IC'III pa~ 2 Just e).tculed 
EN'DPROC VTAB lo the appropnatc line Gaun MonJ.... 

To use 1hc procedures. 1ypc 1nd then POKL 41.8 before Bury Si £dmundJ, Si,ffolk 

PROC IN Then 1,-pc PROC PR INTing the tut 
PAGE 10 h\t the first ISO hnc Before )OU doth!\. )OU need 

CT~t0.R&'rR~
1
~~u :, ~; :~':

1 
~~,:~:; Old and new 

1hcncxtscrecnru1. ,·oucanhu ~pagc.SoPOKEIO-l.32 
as many 11~ 15 }OU hke. POKE 103.1 POKE8192.0bc:· 
simply by repeating PROC IN, fore loading 1he program (orm 

conta1mng an error. 11 reports PROC PAGE. H )Ou hkc, )OU a boot or calhng program) . To 

the erro r but Jl\ts the hnc can e,cn include the RENUM d,,.play pa,c 2. u~ 

number of the Rl.TURNstate· comll'W\J 1n PRO(' l'J tol..ccp X•Pt.EK(- lf\.."99) and to 

llere·s a "a~ 10 rcicuc a 
program after )OU\c 
acc1dcn1allyNEWcd11ona 16K 
lc,cl II TRS80 Mode l I . Type 
POKE 17130.1 folk>-.ed b) 
SYST[ \1 When the •J 
arPCan 1)-pc I IJ'Xfoik><,,edb) 
Ll~T 

m<nt the l1st1n1 Ud) ckar 11 use FOR T 20JS TO 
So 1f)OU set a rc:pta1cd trror 

man error-free: lmc. 5« 1f 11"\ 

got a RCTURN in 11 Then 
check all the hnc) 11 returns to 
A.ndrttt• Thomp10n. 
Wr/h,Somrnn 

JC Pc"~rt. )074 POKE T,160 . ,c>..T. 
Ltt<h M,chMI Osbornr. 

A quick flash 
for the T1IS80 
I lcr c:'s a proaram for a Lc,cl II 
TRS80(modcl I or J)togi,c11a 
fbsh1ng blod. cunor \i cfflOr) 
~tobe prot('(1cd toallo'A 1hc 
machu1t code 10 be MOred • ..o 
ansv.er 32727 m rcspon,;c to 
MEMO RY Sll.E? The 
machine CO<k 1s entered anJ 
RUN b) a 8&MC program us.ni 
POKEs and US R After 1t 1s 
run. the Ba~~ can be: dclttcd 
w11hou1 hur11ng 1hc c:odt 

Thcrou1mc 1.s,u11tcnfor 16K 
machines bu1 can be rcloca1cd 
for4K models Set ME\tORY 
SIZE ? 10 20H9 then CNn,gc 
lu,e 10 to FOR '<• 20'40 TO 
2009 and line 20 10 POKr 
16526.216 POKL 16527.79 
A•USR(O) 
land DBird,, 
G1/J111,:ltom,J.;r,u 

Tandy tip 
ll crc·s a hand~ "a' to ch..rin~ 
all 1hc LPRl°"T\1naJ)fogram10 
PRINT 1n a T RSS(I program 
Unfo r lunatcly. 11 docs 11 for the 
\I.hole of memory rather than 
JU.SI the 8 a,;;.c PfOJr&m. To 
change PR IITTs to LPRl'T, 
1u,1 s•ap the 17~anJ 175 mcr 
60UXJ FOR , 171.29 TO 

12(.x) 

ltOOIOIFPErK (X) 175 
·niE'1 POKI ~.178 

t,(KIW'IC,, , 
AJBr~r. 
L) t!Nm. Lan,aslurc 

Doubling up 
your programs 
\1an ) TRS80o•ncn•1llol1cn 
•anl 10 pn one pro,ram on to 
lhc end o( ano1hcr ll crc's m) 
method. 

C'LOAD the program with 
lo•cr hnc numbt~- Find the 
end of the first program Yiillh 

10 FOR X•.l2729 
X. A1 NE.XT 

TO 32767: READ A1 POE 

20POtE 10520,2101 f'Of,E 16527.127r A• 
lJSR<O> 

3-0 DATA 42 , 22,64,l4.2l2 , 127.ll,2l1.12 
7, 34, 22 . 64, l'r-5. ~. 26. 205 . o. o. 24,:. ~ . 2:5:5. 

127 . 61.50. ~:5. 127,40,2. 241 , 201 , 42, l2.64 , 

126.2"'3-9.209.119.24.24:5, 179 

1/ornchurch, F.sirx 

Go-faster Orie 
loucan~ur..in0nc8as.c 
J)fo,ram b) up to 20 per cent 
lll1) l'i 1hc method Turn the 
.. c)board off v. llh CALL 
IL6CA In the "«110n'i that 
don'1 require l.c)hoard input 
\\°hen \OU ~ 10 USC the 
tc,~rd. turn 11 ~k on ag..ri1n 
"11h CALL lfN().l 
88,nfrl·. 
l'rr5IQ'1, lo11, c 

Quicker 
key function 
It\ d,mcuh 10 ,r,r1tc Jtamcs on 
lhc O ne using the KL, S func· 
t1on It 1al..es a -. h,k for 11 10 
au10 repeal and hcntt skl'<\s a 
pmcdo-.n 

One \I.I)' roul'kJ 1h15 IS 10 
DlLK location 7M.l 1n the 
\)\lcm \'ariablc, Some of the 
,·aluc'i )OU v.111 d1<,CO\Cr arc: 

4~310 no ke)S. pre~\Cd 
48....lSI kh arrow 
~5 nght arrow 
4ll11900",linarrow 
48375 up arrov. 
483R2 space bar 
You can cxpcruncnt to find 

any others )OU MN 
CriJ1(&rtl1/f. 
Otln W) 'o,-J...J 

You can use th is ,r }OU 
amdcntall) l)l)C C'LOAD m· 
s.tcadofCSAV E. CLOADw11l 
clear the memory and try 10 

load the program from tape 
Just prns 1hc rc~t bunon 
(1A!ioidc the c.xpan~ SOC'l..el 
door) and follov. 1he abo,e 
procedure. 
l)AmlJlron,:, 
Und,,.,,.ood. \ 'otrm,tha,nshtrr 

Add to the TAB 
A Pfoblem m the Onc·s ROM 
!1,IO~TA8from"or k1ng. You 
can correct th1$ by ackhng 1010 
1hc TAB required So PRINT 
TAB(r,.l+ 10): Yll"III TAB N 
~ -AJthe firs1c-.0CO,umns 
arc prOlected. you·n alj(I find 
1ha1 TAB(ll)andTAB(l2)"1ll 
gl\c the same rcsull as 
TAB( IJ) 
KRAmn, 
Borrot11tult. lNrb)slt1" 

Magic scroll 
for the Spectrum 
11·, a s.hamc 1ha1 there·Ji no 
SC:ROLL commanJonthcZX 
Spectrum . There ha,e bttn 
iOffle subs111u1ion, pubhshcd 
m,ol\lng POKE and PRl"'IT. 

A much hd1cr v.-a) l'i JUSI 10 
use LCT A• USR :\~1n )Our 
f!foSr•ms 
\I Rtdman. 
1/1,:ltbnd,:r. Som<n~ 



SHINWA-CTI CP80 
FULL FEATURED 80 COLUMN MATRIX PRIN TER 

PROBABLY THE BEST PRINTER AVAILABLE IN THE WORLD 
BELOW £300!! 

COMPATIBLE CENTRONICS INTERFACE 
AND INDUSTRY STAND A RD CONTROL 
CODES MAKES THE CP BO 
IDEAL FOR:-

BBC, DRAGON, ORIC, 
APPLE, NEWBRAIN , 
SIR I US and many more. 

OPTIONAL RS232 
INTERFACES AVAILAB LE 
BOTH UNBUFFERED 
ANO BUFFERED 

FULL ONE YEAR WARRANTY 

SPECIFJCATJQNS 
• 80 COLUMN 
+ FRI CTION AND ADJUSTABLE 
+ BIDIRECTIONA L LOGIC SE EKING +BACKSPACE 
• HI -R ES GRAPHICS AND BLOCK GRAPHICS +SELF TES T 

+ 9 X 9 DOT MATRIX - TRUE DESCENDERS 
+ COl)USD l'IJNT 
+ EMPHASIS ED PRINT 
, GRAPH IC S SE T - _ _ Ill I I Ill.A 

...... , HTL .J 1-.J...+ 

9ABCOEFGHI JKL MNQPQRSTUVWXYZC\J•_•abcd•fghiJklNno 
<!ABCDCFGH IJl<lt,N()PORSTVVWXYZ{ \J ... _ • • bcd•fghfJA J,. n op 

• • tts'J'.L:' I> ••, -. /012::S 4 :i6789:; <•) ? .' ·,1 ,:,&;' ( )JO , - . /O J 

NO DELAY ! · TELEPHONE YOUR CRED IT CARD No. TODAY 
AND YOU CAN STA RT PRINTIN G TOMORROW 

- AND IF YOU R NOT SATISFIED RETURN WITHIN 14 DAYS 
FOR A FULL REFUND . 

Addr ess ........................•.................................. 

.................................... Post Code ..•••..... ......... 



ZX81 - and now 
for ET the sequel 
Last week .... c gave you the first set of 
modules to help build our ZX81 ET-t )'pe 
program . On these pages we present the 
col1Clud1ng sct of program modules to run 
the program )"ou'II find m today's PCN 
Programcards sccuon . These modules arc 
con«rncd w11h making the pictures we 
cr eated last week moH'i on scree n . 

TI 
first program might be called 

ombs'. Type 1n the following line s, 
d 1t drops square bombs (~rho e,·c r 

heard of a square bomb?) from the top of 
the screen at random : 

10 LET R•IITT(RND•40) 
20 FOR 1• 42TOOSTEP -I 
JOPLOTR. t 
40UN PLOTR.( l+ t) 
SO NEXT I 
60GOTO 10 

Lmc IOstansbydefimng R asa ra ndom 
integer. Line 20 uses the STE P 
kc)""Ord 1os1cp1hc FOR . .. NEXT loop 
downwa rds ra ther than up (hence the - I) . 
Line 40 UNPLOTs pi.xcls alterna tely. If 
youcombmc it with the Skyline program in 
last .... ·cck"s a niclc, )Ou'II sec Manhattan 
destroyed before )'OUr ,er) ' e)es: 

10 FOR I • OT040 
20 LET R • !NT (RND•S) 
JOFORJ•OTOR 
40 PLOT I.J 
SONEXTJ 
60NEXTI 

" 

70 LET R • IITT (RND '40) 
80 FOR I • 42TOOSTE P -I 
\IOPLOTR.I 
100 UN PLOT R.(I+ I) 
IIONEXTI 
120GOT070 

The follow ing addition to 1he program 
(lines I 12-t IS)providcsa usefu l Explosion 
effect which )'OU can add without gell ing 
mvoh cd m the details of ZX:81 POKE s. 
Use 11 V>'hcne,·er )'OU wanl to make your 
display shudder and shake: 

IOFOR I • OT040 
20 LET R • IITT (RND•SJ 
JOFO RJ •O TOR 
40 PLOTI.J 
SO NEXT J 
60NEXTI 
70 LET R • INT (RND.40) 
80FO R I • 42TOOSTEP - t 
\IOPLOTR.I 
100 UN PLOT R.(I+ I) 
IIONEXT I 
112 LET X • 100 
113 FOR I• XTOOSTEP-5 
114 PO KE 16424. I 
115 POKE 16424. (X- 1) 
116NEXT I 
t20GOT070 

Unlcssyou·vcgi,cnsomeext ramemory 
to your poor o"erwo rkcd ZX81. 1h1s 
program may not 111ork. Hit docs n·1.shm 1t 
down by alte ring the width oft he display 1n 
Imes 10 and 70. J ust lo111er the value 40. to 

20 for example. Increasing this number 
increases 1he display w1d1h 10 a maximum 
of 63. 

So far. e,erythmg 111e have wntten has 
been a display rathe r than a game . Smee 
most space games require some1hmg to be 
shol down by the player, the ncxl exam ple 
shows you how to do JUSt that. 

Firs1.1he compute r displays 1hc 1race of 
a cru1sc missile wanden ng across the 
screen at random: 

IOLET Y • 20 
20FOR X • 60TOOSTEP- I 
JO LET R • IITT (RND•J) 
401FR • I T II EN LETY • Y+ I 
SOIFR • 2T II EN LETY • Y- I 
60PLOTX.Y 
70NEXTX 

Lmes 40 and .50 alter the course of the 
missle. movmg 11 up or do111n al random. 
according 10 the value of variable R. Lmc 
20STEPSacrosst heTVscrecnngh1tolcft. 
Line IOsctsthclaunch posihon 20p1xclsup 
the nght hand side or the screen. 

You can combine this m1ss1le trace 
display with Sk)'hne and the Explosion 
ins.en described abo,e 10 produce )OUr 
own Wo rld War Ill scenario . Enter t he 
Skyline module first, follo111·ed by the 
M1ss1le module. w11h the Explosion tacked 
on at the end. Remembe r to change the 
hne numbers as you do so. and to change 
any GOTO statemen ts this affects. 

PCN MAV 20-MAV216.198.l 



You' re now ready 10 turn )-our program 
into something hke a real game. We could 
genera1e another missile trace. launched 
rrom the bouom of 1he screen under 1he 
con1rol of the pla)'e r. If the second m1ss1le 
intercepts the enemy cruise missile. the 
player wins and mankind sunri\·es: 

IOLET Y • 20 
II LETL • O 
12LETP • IO 
13 LETO• O 
20FOR X• 60TOOSTE P-I 
25 IF INKEYS • "T' THEN LET L • I 
26 1FL • ITI IENGOSUB HXJ 
30 LET R • INT (RND'J) 
40 1FR • I TII EN LET Y • Y + I 
lO IF R • 2T lt EN LET Y • Y - I 
60 PLOTX.Y 
70NEXTX 
lll PRINT AT l . l;"YOU MISSED" 
90STOP 
IOOLETO•O+ I 
110 IF INKEYS • "8" Tii EN 

LET P•P+I 
120 IF IN KEYS • -5" TII EN 

LETP • P-1 
130PLOTP.0 
140 IF P• X AND O • Y TI IEN 

GOT0200 
1501FP• X+I AN D O•Y TIIE N 

GOT0200 
1601FP• X- I ANDO • YTI ·IE N 

GOT0200 
t70 RETURN 
200 PRINT AT I.I; "ENEMY 

INTERCEPTED· YOU WIN" 

ll us program will JUSI fit mto an 
unexpandcdZX81. Lines 10to70providc 
the m1ss1le trace, but with a few e:ict ra Imes 
mscncd. Compare 11 with the preYlOus 
program. 

Lme 11 sets the interceptor la unch 
variable to O (not launched). Uncs 12 and 
13 set the stan co-ordinates for the 
in1erccp1or, ,~ the mterccplor 1s launched 
IO ptxcls from the left of the bouom of the 
screen (P• 100 • 0). 

I 

I 

-

-· .;,- ... ~111:J :1("-""m :.1<1:•---

Line 2S changes the launc;h variable L 
from O (unlaunched) to I (launc hed) if the 
·r or ·up a rrow· key is pressed . 

In line 25. if the la unch va nable L• I . 
then the subroutine which draws the 
inter~p tor trace is called (GOSUB 100). 
The subroutine called by lme 26 sta rts a t 
hne 100. and finishes at hne 170 v.·1th a 
RETURN statement, v.h1ch returns the 
computer to the next hne after the 
subro utine call (hne 30). 

The sub roulme (lines 100 to 170) plots 
them 1ss1letractusing P andQforthcXa nd 
Y pixel positions . Line 100 advances the 
m1er«ptor up the screen. while lines 110 
and 120stee r 11 to the right or left . 

Line 140 tests to see 1f 1he curren1 
interceptor pos1hon eotncides with the 

'The ZX81 has a 
set of graphics 

characters which can 
be printed with 

normal PRINT and 
PRINT AT statements' 

m1ss1le pos111on. and if so, goes to hne 200 
and <kclares you the winner. 

Lmes 150and 160arc putmtomaketh1s 
rather difficult game easie r. They work by 
1est1ng 1osee 1f1he missile 1sd1rcctly 1othc 
left or n ght of 1he interceptor . 

If your ZX.81 has e:iclra memory you 
could expa nd the game considerably. You 
could add a Sk)'hne at the beg1nnmgofthe 
progra m. Substitule !me 80 'YOU MIS· 
SEO' v.ith the Explosion module de· 
scribed earlier.Ch a nge hne I0 1oallowfor 
input of d1fferen 1 ,·alucs for Y: 

10 INPUT Y 

llu s will allow )'OU to set the pos ition of 
your 1ntercep1or·s launch base at the start 
of the program, If )OU want 10 make the 

I 

game more difficult . dcle1e lines 150 and 
160. 

With this and all of your programs 11 is a 
good idea to add lots of PRIITTand PRINT 
AT sta leme nls m orde r to make the same 
'use r friendly'. These could provide in· 
structions and rules of play. as well as 
comments such as 'YOU MISSED' etc . 

So far so good. but we have not looked al 
everyth1ngtheZX8l hastooffer1n lheway 
of graphics. The Z.X81 has a set of graphic 
cha racters which can be pnn1ed with 
normal PRINT and PRI NT AT state­
ments. These graphic character arc switch· 
ed on in the graphics (shif t 9) mode : 

10 PRINT •lillnil ·· 
20P Rt NT· - ·· 
30 PRINT ··11m ll ·· 

Thispn n1.saspaccsh1pontheTVscrccn . 
To mo,e the spaceship ac ross the screen. 
cry this program: 

5 FOR P• OT026 
10 PRINT ATO.P;· olmlii! ";AT 

1.P:· ll & ll · 
20FORD•IT07 
30NEXTD 
40CLS 
lONEXT P 
60GO T05 

By adding 10 the PRINT AT state ment 
v.ecan pnnt more spaceships. Change Line 
JO to; 

10 PRINT AT O.P;" olmil ";AT 
I .P;" II IBll ";AT •.fr olllllil ";AT 
5.P;" !Bl'I ";AT 8.P;" lmlij ";AT 
9.P:" II B ll " 

The space bctv.ccn spa~ h1ps is dete r· 
mmed by the first number . so you could get 
them closer together by changing 11. By 
combining the INKEYS mstroction from 
last v.cek's computer art program and the 
Bombs program at the begmmng of this 
v.cek's. )'OU could put together a Space 
Invaders program quite quickly. 

But we want to help ET, not m,·ade 
space. so tum to PCN Programca rds. 

--
il J~ IL~ 
'-~~~~~~~~~~~~~~~~~ 
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Hey pres to! Geoff rey Childs pu lls off a few conjuring tricks on his tru sty MZSOK. 

Sharpen your Basic 
S

ince I bought my Sha rp MZ80K 18 al tere d "crsion or SP.5060. ""h1ch can be PO KE4354.0: POKE4355.50 scb 1hc 
mo nths ago I ha,e nc"erfcl t . · Jfonly I obl a ined as well as membership fo r le~ length. It maybe best to incr ease: the5010 
had "'a1tcd I could ha,c boughc the 1han1 hc~to f m0!>tgamcstapesfrom1he 51 m case the end of )Our SAVE gets 

XXXcomputer.' Sharp u~~ ('lub. Yeo,11 College (SA i corrupted PO KE 4356.0: POKE4357.18 
Some recent modcb hi.e the Sinclair rcqu ircdforcnquuics). Butfon hep res.eot POKE4358.0: POKE·H59.1 8 docs the 

Spectrum, the One . BBC micro or Com· I shall work on the assump11on that )'Ou're rest 
modo re64 ha,cfeatures 1 .... ,sh were on my using the normal SP·50"..5. Thc..c momtor loca11on\ ,hould be the 
Sha rp. bul I don' t fee l any of 1hese would I have ne\c r found an)Onc v,hocan !ell <.ame on the MW.IA . although the loca· 
be a benercom puterfor me . me v.hy Sharp 1hough1 !hat you shouldn•t l1om; 1n the 8 a,1c ma} he different 

Times mo,c so fast 1hat some people PEEK the Basic. And it's especially 
might feel 1hat extolli ng the ,·1rtucsof t hc anno)ing tf )'OU forget 10 POKE 10167,1 
MZ80K (or e,en Sharp's new MZ80A. ,, befo re run ning a program !hat requ ire, 
hkc a moto ring magaLine g1Hng a ra,e th1s.So1J,,hen)ou sa,canewBasiclsuggcst 
review to an Aus t in 7. But I don't 1hml. )OU ha,c this mod1fica11on installed 
Sha rp users v.ould agree It' s also helpfu l to ha,c a computed 

If )OU only v.ant a computer for games GOTO o r GOSUB that works hkc 1he 
playing. the re arc muc h mo re suitable Smda1r one. rg GOTO 300+ 100"2 1, the 
modclsaround. a lthought hcSharp1sbyno cqu 1,alent of ON Z GOTO 400.500.600. 
means t he worst. The Sharp. hov,c"c r , has Each of 1hese can be done b) a couple of 
no colou r. and although !he highest simple PO KES. 
reso lutio n graphics at SO x 50 v,ere Th ccasics 1v.aytodoth1s1s to LOADt he 
reasonable IJ,,hen the MZ80 K first came Basic and then - .,.,,how LOA Dm g or 
out, they're not so good 1he~ days v.n1ing a progra m - IO PO KE m direct 

But on the other hand. )OU can m1:c mode the follov. ,ng: 
graph 1csand 1extatth1sre)()l u11on.and1he PO KE 10167.1: PO KE 7389,25: POKE 
Sharp has probably lhe largest character 7415.!40: POKE 7416.25 and CR (car-

se~ fu~~ ~~~1~'~ 1::~:1dc rcda fcat ureof nage relurn) 
lhe Sharp. but 01hcr machines ha\e Then ag:un in d1rec1 mode (ha,mg 
become so soph1s11ca1ed latd)' lhat the changed lhe tape). enter USR()J): 
on ly plus po1n1 is case of program ming. US R(.36)andCR. Now>·our newBas1cv.1ll 
Some peo ple don·1 hke 1hc keyboard on be SAVed m the nor mal .,,ay. 
1he K (the A has a \Ct) ioodo ne), bu111'1, If )Ou\c programmed )Our allerauon, 
fine for a two-fingere d typist like me. 

I mus1 admit that v,.ha1 amacted me first 
v.as 1hc integral des ign I la\ ·mg go t 1he 
computer out of the bo'(, e\en a ham· 
handed 1d1ot hke me had 11 v,orking in a 
min ulc. 

Th e integral desig n means there arc 
nc"e r an)' load ing problems, v. hichcan be a 
r eal thorn in t he ncsh to.some cn thusias1s 
M) compute r has been 100 per cent 
rchablc, v.11h nc,c r an) h1n1 of a break· 
do*n 

'My Sharp 
has always 

been 100 per 
cent reliable' 

1n and v.anl to change the name. or use a 

Clean machine !~s~~~~c~~~~1~:~~~l'~~i~/:;f:~~ 
The M:rccn \oca11ons arc consccume. using USR(33): USR(36) 
v.h1ch ts a grea t help,! )OU v.an11ov.ritea Suppose. for somc~re reason. )OU 
games program .,,.ant 10 call your new Basic ·PIG' You 

Ease of ed iting is a ma)Or pomt 1ha1 PO KE m the ASCII codes for the lcuers 
manybu)ersdonotconsidc r .on lytocursc from loca tion 4337 on. follov.cd b) C R at 
at the d1fticult1cs later. With the Basic I the next locatio n. You must not go pasl 

Statement puzzle 
Coming out of the mon1tor and mto 
machine code, consider 1h1s hnlc puulc . 
There arc tv,o slatcmcnb v.hich call. 
exaclly lhe same machine code rou tine in 
Sharp Basic, What arc they? 

The lv.o statements arc RE M and 
DATA lf )OUarepuuledby1h1s.DATA 
11sdf doesn' t do anything. 11 ,s only 
acmatedby READ l nfact.if)ouarenot 
usmgany DA TA m your prog ram and like 
being eccenmc. )OU could enter all )ou r 
RE MsasDA T A' 

Now . as prom ised. lei's dig into Basic. 
Ea rlier I PO KEd 10167,I 10 rcmo,e 1he 
PEEK protect. The re 1~anot hcrv.ay1odo 
this by POK E 10180. 195. Thi~ actually 
makes a conduional Jump m10 an uncon· 
d111onal one. and thu\ allov., PF L K('."J). 
location\ IOl~J-!0192 for Jn" other u',,C'\ 

lf )Ou v.ant)OU r rompu1cr1opla) a hule 
tune C\c ry time 1t 11, Rf:.AO 'I . first ~ou 
POKE 4684.199: POK E 4685.39. For the 
mach ine code minded. 1h1s se1s reg ister 
pa1rDE 1oa new address, IOISJ1ndec1mal. 
Locatio ns 4686-Scall a fflOflitor subrouunc 
10 play music from the addre~ m D E. unh l 
,t comes 101he ASCI I code for a CR. All v.c 
need 10 do nov. ,s g1\·e 11 a tune to play 
POKE 10183-7 v.11h 68. 71. 68.. 71. 13 
respcct1\elyo r an) t hmgclsc)O u choos.c. If 
you don't put m the I). the computer wi ll 
go on un11l 1t findi, one 

Now for somet hing a bit more subs1an­
t1al. You probab ly k.now that 1hcre arc 
~me tv,.o-lcucr v,Ord, )OU ma) no t call a 
\arrnble and one of these 1s F"I Th e 
compu1e r ha!> got 10 lno.,, this Sure 
enough. if ~ou lool. ha rd al the machine 
code )OU can find 1h1s stgnal. At 97M·7. 
the re is t he machine code message ' Jump co 
5006' v.hich actual!) means 'p n nl SYN­
TAX ERROR" 

~~~a:~1su~ 1~t;e,:e /:/ ;!~,3~a~n, a~la~?t~ ~J:;: ~t~n4~~~7~m~i;~3~.~~ Dealing with DEF FN 
conccn1ra1e on. It 1sa clean computer , PO KE4340. 13. Suppose )OU alter the S(X)610 8624. then 

When I bought lhc Sha rp, I wouldn' t Next )·ou ha\C to s.el up the file leng th. the comp uter v.ill assume )OU arc begin· 
e"·en ha\C known IJ,,hat1hal meant . In ~ I program start and e'<CCulton addr ess ning the rouune for D EF FN . So v.hat )·ou 
compulers the Baste ,s in RO M But t he Thesea rev.nttc n intotv,.o localions in hcx, do is POKE 9766,176 PO KE 9767,33. 
Sharp hasasma114K ROM .a nd the Basic 1s the firs l one 1hc low and the second the I laving done this. 1f )OU enter a hne in a 
LO AOe d from 1apc (or disk) a bo\'e this high. Basic program 40 FNA(X) - x•x. 1t will 
Not onl) ~ t his mean that )OU can run Wnh SP-502.'i. lhe length 1!> 12800 now v.ork JUSt the same as 1f )OU had 
the Sharp on languages hkc Fonh and (locallQns 17408-18437 arc the Bas1cv.orl,; cnlc rcd40 DEF FNA(X) • X•x 
Pascal for lhe mere cos t of a tape, but that area. and nol loaded from tape ) and the The pom t he re is that )'OU v.on't need 
yo u can ob tain 1mpro\icd Basics or c,en s1ar1 and executio n addresses arc both DE F FN any longe r . because )'OU can do 11 
change the 8as1q·ourself. 4608. Th ese 1wo numbers arc S0"256+0 m anot her. ~m plcr way. A nyv,ay. be fair 

The Basic I normally use 1s a sligh1ly and 1g•256+0rcspcc l1\·ely. l l:ne n'tyousome t1mtsforgo11en 1o pu11n 21.-
L--~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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FMV,C20and ~ 
si,iccouNnNG ~,s,EM 
H ighly comprehen sive 
program det iBned for 16K, 
24K . VIC20& Prinler . 40col 
VIC20. CBM &4. Makes an 
klu l introduct ion for you 
and your staff to the workl of -
computer accounts . 

, .............. , 
•M-~vw •pltdly11o-• 
• Up10Z:IG-,it1,- 1.,. 
• 0.JNOl. 
e s.m...i , ... d ........... 

lor .... llJPil'I •sw.._.......,. 
lforallo,IM--pellJI 

· ~--.-, .. aboftl e E.iplriodt.1tf)'OII ..... _, .... ._,. 
e c-__,._ ....... ...iCNdi ..... 
e VAT-,Y( .... oraro-1 
e PWS•11r. -ltf-f•N"" 

.ui.oi,.; i: ~ 

,__.,........, 
..e . ....... ,._ .. _...,. ===-~ *- .. --......, .. _ ....... W!flttl~------ .. -..... ,._,.... .....,, ,.. 
TAPE PROGRAM, DATA TAPE 
ANO MANUAL £24 .95 + VAT 

SPECIAL~=.:""''­
OFFER! Phc:.IMfordetails -~-..... --.... T----0.1,_-.._._._ ,........ ....... _ .. ......,_ 
& .__..... ........... .. 
u..,iPC.Nil\1(- ..... ~Nl-~~==MAH 

FOR BBC MICROCOMPUTER 
Software 
FORTHROManddocumentatioo ........... [34 .72 + VAT 
Manual(fornewcomer stoFORTH) ........... £:6.75 

Hardware and Accessories 
TOR CH drives and ope rating system £780.00 + VAT 
Printers, dnvesetc ..................... P1ease 'phone for quote 

FOR EPSON HX20 
Software 
FORTH ROM + documentation .............. t:34.72 + VAT 
(Manual avallat>Je shortly ) 

Har<iware and Accessories 
EXPANSION UNIT. VDU lntertace etc 

....... ........................... Ptease'phoneforquote 

COMING SOON FOR BBC MICRO 
FORTH FLOATING POINT EXTENSION (ROM) 

COMPUTER AIDED LEARNING PACKAGE 

OTHER MACHINES: 
Dragon 32. Coloor Genie. Apple . SWTPc 

H.C.C.S. Associates 
533 Durh am Road, Low Fell 

Gateshead , Tyne and Wear NE9 SEY 
Tel : (0632) 821924 

l'C' MAY20- \I AY26 . 19(U 

Put Your 
Micro 
In Control 
The 12 INl:nl oomoDer CJM you two 13 Amp mam1 
toekeuundertlltcontrololJ'OUflwxntrNOO.. You daft, 
nNdanyspoc,ol-lOgoclhe-- - ond 
......... .,. ____ BASIC_ 

Thi c:cnrcDen are q,pbed With fl.dL..., 10 klDow, R'llb'IICbClnl and -­R2o dNl b dooc,,ondthoolm--boolmg """"" - ondb _ ... __ 

Adi;,klr1areuailabletoraDpopal&rffllCIOE~ 
Sanclu ZXBO, ZXSt ond-ond .....,ochen­
,-:comdmlllthe.ddr-below . 

{ADPQl l!dade VAT) 
0..0- . n.t----c.c.r.:illf - ll) D 

1a~wa.--,. o11P1C111111e11.i 
1a1Jcomp111i11m12-.CC11111a• 
b dllaol omr.oo.rt prodrlmDO. 

SJr esearch 

ATARI 400 & 800 
400 ( 16K.exc BaslC) [149.50 800 (48K + Be,S,C:) £375 
400 (t 6K) + Be,s,e + Recorder + Joystx::k ,.. 5 EMan11 
C.s.settn + OemoCassetw £231 
400(-481() + AI Abcwel tems [324 
800(48K) +AI Atxwettems £425 
800 ('81< ) + Base+ Disk Dnve ... Joystick ... 3 Blank Dssks + 
Demo 01$k tl60 

Spectrum from ffl 
Oric l('8K ) [169 
Ace [89 .95 
ZX81 [ 49.95 
EpsonHX·20 £462.00 .... 

£329 .... .... 
EPSON QX·IONOWIN STOCK 

Coming soon - Soni M5 - £169 

24 GLOUCESTER ROAD 
BRIGHTON 698424 



E SBORNE 

For lurthe1 lnlorm1tlo1t send &oupon to: 
GEM SYSTEMS LTD (Depl MCS) 

2 Cr1wlonl Road, Hatfield, Herts AL10 OPG 

NAME. 

ADDRESS 

TEL .. ..... ..................... . 

BUSINESS PACKAGES 
* Osborne 1 with double density 

disk drive 
* Printer 
* Amber/Green screen monitor 
* All leads 
* Free Software 

INCLUSIVE OF MAILMERGE, WOROSTAR 3, 
SUPERCALC BASIC 

SPECIAL OFFER £1,599 (plus VAT) 

,Card Sort;,~~~ ~r.'i8rtf~ ::r m~JJ"' rdbox files 

GEM SYSTEMS LTD 
(DEPTMCS ) 

2 CRAWFORD ROAD , HATFIELD , 
HEATS AL 10 OPG 

TEL : (07072) 66148 

""' 

The Cheapest Rampacks In The World 

ZXSPECTRUM 
32K RAMPACK 

Simply ~uos into user port at rear 
of computer and increases your 
16KComputerinstantly to48K 
e Fuly Compo_ with al accessories 

£39.95 
• No need IOopen oompu le< and ""81date gua,antee 
• Wt'f send yotxcompule< away and wait-. tor upgrade 
e Fuly cased , tested and guaranteed. 

ZX8116KRAMPACK 

ZX81 64K RAMPACK 
JUPITER ACE 
16KRAMPACK 

£19.75 

£44.75 

£24.95 
......... ,.,,.,c-o ..... - .-.. ... -ee.v, . .,,.,~- .. - · 
ZX SPECTRUM HOLDALL 
to protect your computer from dust. dirt £7 gg 
and grime. During storage and transport . , 

PRICE INCLUDES VAT and P&P. Oelivety normally 14 days. Export orders at no extra cost. 

Send cheque/P.O. Payable to:-

CH E ET AH 
MARKETING LTD. 
DEPTPCN . 
359 TiiE STRAND 
LONDON WC2 ROHS 
Tel : 01-240 7939 
Telex: 8954958 
16K ZX81 and 32K ZX Spect rum Ra m Packs no w availa ble at larger bra nc hes of John Menzies . 
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.,. 24 the DE F and got a syntax er ror later? 
Having do ne this you have a spare token 
which you ca n use for a new word in ou r 
Basic if you wish. 

You may ask whe t her t he new FN wo rks 
exactly the sa me as t he old D EF FN, and to 
be st rictly honest . t here is one minor 
difference . Duri ng its route 109765, where 
you diverted it, the compu ter attem pted to 
eval uate FN . If you enter, fo r exa mple 40 
FNA (X) • 61X, you would probably get a 
DATA E RR O R , since unless thccomp u· 
ter is told otherwise i1 takes X a.s 0. 

Howeve r in this occasional (and it isn"t 
usual), case you could insert 39X• I. and 
cvcr)'1hing would be fine . Th is quirk co uld 
eve n be an advantage in one way . If t he re 

PCS MAY 2().MAY216.19'0 

is a syntax error in a OEF FN the 
compu ter may be miles away from the 
original before it is found, and if you have 
fo rgott en where you put the D EF FN line, 
it can be a laboriou s debugging job . Here 
the compute r will, in ract,eras h on 1hc line 
itse lf. 

Th is has dull with the DE F FN all right, 
but what can you put in its place? Some 
computers wai l for a r esponse after GET. 
buttheSharpdoc:snot. Both typcs ofGET 
have the ir adva ntages. Why not have lhem 
bot h? 

lltcwai l ingGET, I shall call SEA RCH . 
mainly beca use it has the same number of 
leu ers as DE F FN if you include the space , 
which the compute r docs . 

I lowcve r , you will need 10 find space for 
the new rou tine . The re is a very long 
message at k>ca tions 15584 onwa rds, the 
gist of whK:h is that you ha ve forgotten to 
tu rn you r printer on. If you rep lace this 
with a message which may not have the 
same inscrutab le Japanese manners, but 
means the sa me, by POK Eing 15584-9 with 
80,46,79.10,70. 13, you will have 28 loca· 
tio ns to spa re fro m 15590. 

The method you sho uld use for the 
SEA RCH routine is 10 co py part o f the 
GET routine starting at 10327 into the new 
k>cations . This rou tir,c a1 one stage calls a 
mon ito r subroutine: which puts the ASC II 
of a ny key pressed in the accu mulator A 
and O if none pressed . You ~ n 1hereforc 
di vcrt the rou t ine back i r the accum ulator is 
Oand on ly revert back to the G ET rout ine if 
it is not 0 . 

lbecopying is easiest todo by en lcri ng a 
single line in dir ect mode : 
FOR N• O TO IUO KE 15990+N, 
PEEK(10327+N):NEXT 

'Haven't 
you sometimes 

forgotten to 
put in the 

DEF?' 
The rest of the rou tine is given by 

PO KEing IS(()S.11 with 254, 0, 40, 249. 
195, 102, 40. Of course. you ha\ ·en' t 
finished yet . First you must ma ke the 
compu ter recognise the word SEA RCH. 
We can do this by PO KE ing out lhc D EF 
FN and replacing by SEARC H . PO KE 
5419-24 with 83. (IJ, 65. 82, 67. 200. These 
a rc the ASC II codes for the le tters. except 
that 128 is always added to the last one. 
Ncxl you ha\'C to make the computer Jump 
10 the new rout ine instead of the D EF FN 
one. PO KE 6731,230: PO KE6732.60 isall 
that is needed for lhis. 

Here's anot her hulc puzzle . It is a 
mc1hod I ha\ ·e disco \·crcd for reading 
protected Basic progra ms. and can also be 
used for protec t ing your own programs. If 
you know enough abou c computers 10 find 
the a nswer . i1 is likely you arc ju st the so rt 
of perso n '4'ho will be looking for an 
ingen ious way to protect pr ogra ms, ralhc r 
than copying other peopl e's. 

Before LOADing a progra m POK E 
X.33. The program is almost sure 10 stop 
with a syntax erro r. PO KE X!44 . The 
excla mation mark is no joke , and it won' I 
be much of a joke finding X ei ther if you 
rea llywan11odo is to br ea k into a procecled 
progr a m! 

" 







New style Vufile for BBC 
pr0\'1ded )OU·\·e a hnl e patience . lf you·\e 
got a disk S)'SICm. the first thing )OU do IS 
follow the 1nstruct1ons and copy the 
program and lb dem o file off casscue a nd 
on1od1sk . 

Vufilc is yet another of those home· 
cum-small business computerised 
ca rd indexes. But this one has a bit 

more ped igree than most . Psion has 
already produced a top selling \ Cl'Mon of 
Vufilc for the Spectrum. Alld its arrival on 
th e 32K BBC micro will now gh·c th e fans 
of these two incomparable machines C\'C TI 

more to argue about. 

Features 
Vufilc lets you loo k after almost any 
1nformat1on that )'Ou could keep in a 
cardbox . You get to design the cards and 
say vrhcrc the information "''II go. Each 
card has 10 be less than 40 x 20charactcrs. 
and )OU can have as many fields as you can 
fit on. 

Fields extend from the colum n you sta rt 
them off at to the right hand border of the 
screen. or any tt"XI on that hne. So the 
max imu m length of the field is 40 charac· 
tcrs but )'OU can, unhke the Spcc1n1m 
\Crsion. set hmlls to lengt h which Vufile 
ngorou sly sticks 10. Once )·ou·ve designed· 
a ca rd. you can't go back and modify 11. 

If )"<>U'\e used lheSptt t rum\ersion. the 
first th ing you noocc ,s that all 1ha1 
"'on<krfulrol ourh asgonc. Vufilewor ks 1n 
black and "'h1te with only the nsqut red 
'Searching· message breaking lhc barrier . 
11lc othe r problem 1s 1ha1 )OU can store less 
informa1ion on a 32K disk ba~ BBC 
S)'llem than you can on a £130 Spect rum. 

Don'I la ugh. but you r £750 BB C 
config uralion 1s hm11ed to 16K in one data 
base while a 48K Speclrum manages 
around 34K. Vufile 1s primar ily a cassette 
based progra m and datab ases arc kept in 
R AM . 

It's simpler all round.bot h for Psionand 
the user. but 1t docs mean that Vufilc ,s 

plain "'eaker than any othe r package 1hai1 
uses 1hc disk dnve . PMon docs point out 
that Vufilc uses an opt1m1sed data storage 
S)1ilem 10 get the most out of lhe 16K. II 
also uses van ablc length records . but I 
couldn' t detect any sign of any real da ta 
compr&ss1on go ing on. 

Vufilc does e\erything )OU
0

d e,:pcc1 
w11h 1hc cxccp t1on of a command 10 leap to 
1he last record in the file. You can sk ip 
through the file. edit and de lete cards and 
search and son the file. There's also a \ery 
hm1ted printing facihty "'h1ch pulls out 
selected fields from 1he cards and pnms 
them in a colu mn form a t 

Bui you ha\e n't gol the se parate print 
la)Oul oft he Spcc1rum \ers 1on and )Ou\c 
even got togueMtheWldlhoftheoolu mns. If 
they"re too na rro"'. information 1s JUSt 
truncated . 

Presentation 
Vufile 1s well packaged 1n a 75l"y, ai r and 
cardboa rd library box. wi1h a carefull y, 
labelled ~ ll e and a 13 page manual. 

The docu mentation ,s perfectl) adeq u­
ate. mainly because the package 1s so easy 
to use. It could do with a httle bit of 
reorgan isation - how has Pslon managed 
a 13 page book thal needs an index, and 
\\hy hasn't it got one?There·salso the odd 
phrase such as 'MODE 7". "\\holly RAM 
reSJdcnt ', "\\he re nnnn 1s ttle length of file 
asd1spla)edby 1he •LOADcommand'and 
so on. bu1 mO!lt BBC u,;crs will ha"e no 
troubl e "'1th that httlc lot. 

The pre~n tatton 1,:;ccrt :11nly a lot better 
1han the cram med cassette insert the 
Spectrum \e,s1on suffered from The onl y 
real s11ckmgpo1nt 1s1hc repeated assertio n 
that Vufile has been imp leme nted on a 
\'ar1ety of s1m1la r m1croco mputcrs and has 
en)O)'C:dhu gesa les. l lugesalesma)bc . but 
it's hard to think of thc Spectru m as a 
vanely of similar microcompu ters. 

Getting started 
Gcning used to Vufilc is no troubl e 

~~~~~~~ 

JO 

Anol her minor Mroke of genius 1s the 
demo file. a complete "'orl d gazettee r 
Tlus 1s a good "'!liY to learn about the 
pr oiram. The only dra"'back 1s tha1 ifs 
prob a bly mo re fun to learn aboul Pshlu. 
Dan and the Burma K)at than1t1stofiddle 
"'"1th ·O rder' and ·Sea rch' . 

In use 
Vufilc has a minefield-type user mterfae< . 
You ha\e 10 "'ork to a se t ofunsta1cd rules 
that only become dear as )OU learn about 
the package. Searching 1~ fiddly . and 
su rpn smgl) slo"'. and e\en a fter )OO\e 
selecte d a bunch of reco rds 1t can take 
Vufile a fe" mome nt~ to mme bad. and 
for\\ar<k bet"'ecn card~ 

Smee 1hc field!> aren't l)pcd. Vufilc 
trea ts number!> hke "'ords. So -.earchmg 
{u) ing <. > and so on ) and i,0r11ng on 
nume nc fields produce) ~ me odd result, 
Vufilcalsouses t he FOand F9funct ,on ke)'S 
as a 1o~en conces)10n 10 the fact that the 
Ol3C has got them. If § curious to sa) 1he 
least. especially as F9 is fruslrating l) near 
to Break. 

11'eprogram1 sfull of ht1lecul ·dc·~O.­
chang c )Ourm1nd about"' tla l \Ou'redmng 
and Break 1s the only \\3 )' ou1. This takes 
you 10.a main menu "'here )'OU restart 

Reliability 
Vufi le doc s haH !1hr oug h,po1<- There.ire 
many "' ays 10 hang 11. from prc .. ,mg 
Escape "'h,lc 111.s Lt!>l1nga file to a )1mple 
request 10 go back.,ard 10 the pre\lOU!> 
car d follow,ng some sea rche~. Once )OU 
know 1he package. )OU can 3\0ld these. 
and most of the ume you can Break and 
resta rt lhc system "'1th )OU t data in1ac1. 

Verdict 
Vufi lc is a compe1ent padage tha l ha~n·, 
)uffc red too much in 11s 1ran~1tt0n to the 
BBC Smee 11 onl) lool s after 16K file~. 
a nd it's got such a "ea~ printing ab1htv. 1t 
1sn'1 muc h use for an)lhing more than 
lear mng aboul or demons trating file hand· 
hng systems . 

The pncc. at £JJ 95.1.sabuoh )u rpr1se 
compared to the £8.95 for 1he mo re 
capable Spectrum .. ers1on. but 1f you '\e got 
a tiny a pphca11on ttlat needs this sort of 
electronic cros.s·rcfe rencc sea rching. 1tlen 
Vufile could JUSt "''ork . But do n·1 expec t 
too muc h from 11. 

.111 
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,.. .... c..- ... w1-<IOOCl'S ,32-.- .. __ 
10.•-'-1.lC.. V•1U .. ldl .... .. , ... 1,-, ..... lltM.~ 
t._:WX, NOO.,I_ l(w, KMI .. °""* ,.,..,._,1 .... -
----.10000JJ(JIJJJ(JIJ ..... ,c ... ,,... .. ,.,_) 

£475 .,.. 

.!Jar lJJ lJJ m 
BBCMOOA 2tt .OO 
BBCMOOB 39t .OO 

• 

DISK DRIVES 
ONLYf1ts .OO ------ ---ORIC 1 BBC Sottw•,. from : 

• Acom Soft., G.mln l, 
'THE REAL COMPUTER Bugbyte , UK , Superiof' 

SYSTt:M 4tK OHL y t 1N .OO Sottw•,. , Progr • m 
INCVAT Pow.r , MPSottw•r• 

COMPUltRS 

COlOUR MONTORS 
14. M5ctovtt.kt250.00 

GRE EN MONn'Oft 
~ttS .OOlncVAT 

COMPUTER BOOKS & ELECTRONIC MAGAZINES 
SOFTWARE, HARDWARE SUPPORT/SERVICES/RENTALS 

C.'LL IN FOR FURTHER DETAILS 

TWILLSTAR COMPUTERS LTD 
17 REGINA ROAD. SOUTHALL.. MIOOX 

TEL: 574 5271 124 hoursl 
OPEN 10.m..&pm SIX DAYS A WEEK 
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I PCN PRO-TEST I 
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Pete Galliard nips eh rough 1he PFS:File package for 1he IBM. lc'sfrie ndlybu l isit flexible? 

Simple searching 
M

ost database pad,a,cs currtntJ) on 

the market arc aimed at the 

programmer . and arc daunung to 

the lcu computer·htcrtltc u~r But 

PFS:Fl\c 1s one of a new breed •hteh 

ancmpcs 10 bndgc 1h1s pp b)" making 

mformalton \torage 1nd rctnc,al more 

IK"ttss,ble IOC\Cf)Onc rompu1cr1lh1cr· 

1tcsincluJcd 
I ICSICd II on an IBM PC v.11h 192K of 

mcmot). but you can gel ,cr,.t()flS for 

smaller IBM systems and for 1he A~e 

Features 
PFS ·File lcl.s )'OU dc;;1gn file'!. m the ,hapcof 

fOffl"IS. cn1cr data mto them. 1nJ rcule, c 

tha t mforma11on. It 1s a mcnu-dmcn 

system complete v.ith a ,cry taS)·IO-UiC 

SCT«n dcslgn function lnfonnation is 

rctnc\cd by 5earchmg and matching 

commands. and the data can be d1\J)la)cd 

on ~ccn, or 1ent to a printer 

1bcrc'salso1nm1crfacc10PFS Report . 

lhc saslcr report·• nt1ng package •htch h:H 

much grc1ter data mampulatton ab1h11c, 

But PFS File 1l§Clf •ill let )OU pnnl 

!ltlccted rccordsorficlds.sor1cd 1f )OU V."l\h 

on one fickt 
More upencnttd usen •111 find 1ha111 

lacks the l1nd of fca1urcs packages hl c 

Supc:rfilcanddBascllpos.s,ns 'Thcremsno 

on·hnc data ,·ahda11on and no ab1hl) to 

hnl-tn )°"' ov.:n prop-am routines 10 do 

further ,ahdatton or manipulate f1l(:j Its 

search facih11c, 1re also sinctly lov.-1..e) 

you can 1ean.:h on stnnp 1nd numcfk 

ranges, but thcre·'l, no 'loCOpC for u'!.ma 

complc,: ~arch 1lgon1hms 

Presentation 
P .. "S.Filccomes on a senglc distenc storcd 

in the back of the u~rmanual, all packaged 

ma srurd y amlboaird bo,: A spare cop) of 

1hc softv..are 1s included. The user m,1nual 

11 a smalhsh chunk) boot.., v.h.c:h 1s v.cll 

wr111cn and easy 10 folio. '41th plc:nl) of 

examples and pho1og.raphs of screen 

dsspla)'l, Tkrc·s no nttd to ha,c 1he 18\1 

manuals handy, smce there arc sc,cral 

usdular,,endiccsincludm1one Iii~ v.11h 

rclcnnt PC-DOS commands. such as 

dctai~ step-b)-step 1nstrucc1on\ on how 

to formal d1sle11cs or rename filt'\ 

The manual will be partlC\llarly aClrK· 

11\e 10 Jess 1cchnM:al USCl"l. SUKt II assumt"S 

no computer kno,,,ledgc . Record'!. arc 

called •forms' 1hrooghou1, and the v.ord 

·ctataba.sc· nc,er appci,rs 

There 1s no programmer's manual for 

more ad, &need ~n.. but the package has 

few facihtics to offer an)Onc v.ho m11h1 

v.ant to carry out such ta~b 

In use 
PFS File is >ttaightfo..-.-arJ 10 1n~i,II h 

ntcds a m1n1mum of6-' K memory and ran 

v.orl.. v.1th a s.inglc disk dmc S)stem -

though 1'4odmcs male 11 etitC':r 10 use . It 

can a lso be u~d on hard d1sl. machines 

11 pa)~ tOP',1t 1gooddcalof 1houp1 ,n10 

the dcs11n of )our files before )OU Mart 

LOA01nginformaoon 1n10 the compu1c r , 

Mncc changms the design ol 1hc file 

s1rue1urc a1 a la1cr stage Ill slo• · and 

C'\lmbcnomc It's better 10 ronsidc r "'hat 

data ,s to be hckt on v.h1ch files from 1he 

outset, and how many ficl<k arc lo be hckt 

on each page 'a1th1n each file. Once 1h1s IS 

dcaded, )"OU arc ready to LOAD your file 

oo.gn 

,... .... There 1s a s1ra1ghtforA ard menu 

S)"Stem,andselcdin1opoon I puts)~1n10 

thef1ledes1gns«11onofthc package. I lerc 

)'OU name your~ file. then design data 

input screens b) mo\mg 1he cuf'iOr about 

the screen and 1ypin11n )OUr cho§cn field 

names. (oU0•11rcd by a colon, •hcre,er )OU 

v.ant 
Each §Cl"Cen can hlndk up to JOO 

separate da1a nems, and ,·ou can continue 

on further screens 1f you •1sh. up 10 '2 
rages TM P1Dn and PgUp ke)-S let )OU 

slip bctv.ccn !he different pages or your 

lorn, 
I found ,1 ,ery easy 10 dc~gn these input 

scrrcns. and rroduccd a brae file •11h 40 

fiekts o,er 1hree pages 1n Just a fe,. 

minutes Bui there is no d1\tmct1on made 

bc1•een numcnc and alphabchc ftckb on 

the forms - this would ha\e been a qutd 

and CIS)' "' 'a) 10 \ ahdatc data IS II IS 

enlered 

a.ta..., Option 2 on 1he main menu tales 

)OU into the ADD function. v.hcre )OU 

tntercbllmlO)'OUrchoscnfilt . Yousclca 

the file name, 1nd the blank form )OU ha, ·e 

created for 1ha1 file appc:af'l,on the !iefccn 

The filt 1$ upcblcd rcrord b) rcrord. anJ if 

)"Ou make a m1!!1akc on the record )OU are 

currently updattnl , )~ can corr«1 11 

1mmed1atel) ·. 
Bui 1f you made your mistake on a 

pt'evious rcrord )'OU'II ha,e to rc1um to 1hc 

menu and re~nte r the ADD function If 

)'OU •·1sh to change: lhc form design after 

you ha,c added da1a to the file, )Ou •111 

find 11 a 1cdious and 11mc-consummg 

procedure 
Data entry is fast and fnendly to u~. but 

1heamoun1olda1ayoucaMtoreonasin1k 

d1sket1e 1shm1ted10 I .IOOone-page forms 

Doublc-stdcd diskencs n1sc tha1 figure 10 

2,200 forms 
It 1seasy to reach that maximum qu1cUy, 

and this d a senous lim11at10t11f you S,,an to 

build large files 

o.ta retrin'al Data is rctne,·cd from the 

PFS Fil~ usin1 the s.amc screen )OU used 

for input You can retnc,e e,e') rcrord in 

the file siart 1ng w11h the most rca:nt. or 

spcaflC records by search ing for complete 

fields. parts of field!>. m11chm1 numcnc 

fiekts, or 1earch1n1 for records con1ammg 

numbers•"llh1naspeafiedran~- Younn 
also use the ·1· character to perform a '!\of 

match to find. sa). au <bta ,tenu "hich do 

not contain a S. 
I set up a test house ulcs S))lem. v.11h 

one file of ,endors and one ofr,urchasers 

My ,cndors file listed hou}CS for i.alc c1nd 

their priccs. number of rooms. uw,11 and so 

forth. The purchasers file hsted bu)ers· 

names and adJrcssts. pncc ranac SOUJht. 

and ,,-pc ol property •-anted 

I v.asable 101earch rorall hou~s w11hm a 

range of pnccs. or for all hou~ 1n a 

partlCUlar town or v. 1tha partK"Ularnumbcr 

of rooms I coukt also search for parti cular 

names on the mes, but I could not "J)ttlfya 

more comp lu algorithm ror scd:1n1, ou1 

record!> w.y to find house, ~1ng 10 per 

cent more 1han a \endor's c~n pncc 

nng< 

Verdict 
PFS.FHc sc1sou110 be simple. andsimP,C" 

1115. 
Man)' or the other <btabasc paic:kagcs 

l\.l1lablc can be u~ to 1.a1lor )OUr S)'Stcm 

IO fit )'OUf a~te.alH)n C1Cact(y, but th1.5 IS 

1mposs1blc •uh PFS File You arc .1hcrc· 

rorc. constramcd b) PFS')i file lltruc:tures 

•hdl •di lead 10 §Jo-A and u,cffkw:nt 

w:archts through larac file~ ,r PFS and your 

apphcattoo arc dl-ma1chcd 

But it's a \Cf)' good pacbgc for the lcu 

cxpcncnced, or for uS(:rs -who don·, a.n1 to 

,c11n\ohcd 1noom~.x file S)~tcmdeiiin 

It is fncndly and c~y Co u,.c, •t'II 

docu~nted . and the sor, .... arc Kcms \cry 

rcbablc 
If )Our application isn't too large for 11s 

rcstncttOn.SOl'I file MU. thc-n this packlgc IS 

well "''Orth loo~m& at 

IIATIHG 

r- nnnn -- nnnnn - nnn --- nnnn - nnnnn 
v .. ,.,._ nnnn 

._. PfS Flk ....... Da1.mw 

IIWlaJclMDl ...... 18\lpcf'M>UIOl'lfflf"UICf, 
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andlll .... Pt'.non..JC'Mlf'Y1("n,m.m1~10 

NIXTWDJ( Pe1e Galh,trd 11,cs 1hc PC"l 

Pro-Te st 10 PI '. Report , 1he s1~1cr 

~tacc lo PFS · File 



LEOsoFT 
BBCBBCBBCBBCBBCBBCBBCBBC 

EASYFILE A genera l purpose card index filing 
system on tape , stores up to 500 files 
within the program (no messy data 
tapes to load). Menu prompt driven with 
user definable field width, file length etc. 
(AorB) £6.95 

BANK Keep track of your bank accounts with 
this easy to use bank statement 
generator. Automatic insertion of 
standing orders. Standard Bank format 
Hardcopy (with any printer). Over 500 
transactions can be stored with this 
single loading program on tape. (A or 
B) £6.95 

LEOsoft (Devon) 
65NewRoad, 

Brlxham , Devon. 
Telephone Brlxham 3159 

BBCBBCBBCBBCBBCBBCBBCBBC 

t'CN MAY27 ·JU,E 2.19tlJ 

iU1cno Cmw1rnm CoNsm:rAN'I'S l;m 

APPLE /le STARTER SYSTEMS from only £1057 
APPLE l//256K and PROFILE 5 Mb Hard 

Disk Drives 
(Normal Retail Price £4190) 

OUR PRICE £3495 
Also 

APPLE//+ 48KforONLY £499 (+VAT) 
Tr ade In your App le II+ for App le It. or Appte Ill. Call 

(0942} 8928 t 8 for details . 

" 
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YE§, SO 6AME§I ~hc:f>SCllc lora/1 
FOR YOUR MICRO ,olb.\ IOJl. 

~~~- ;ffi.::· ~: ~ r·r·r ¥. 
~ ':.~T~+ 

Name,~~~~~~~~~~~~~~ 

Add,as~~~~~~~~~~~-~~ 

192 Malvern Road, Worcester 
Telephone (09051424152 

for 

SHARP 
SOFTWA RE 

Outstandin1 f Hturfl 
• s.J-...,ui,._ • S...,..lll'Ol'C~- .... ~--IG-
• AIGUldt ... _pbl ....... wu;,,w.. • Arudll,.__...,..-, 
~--~~ • for US.-,'""" ~W'ldo.,W, 
~.whoch......,."°""ftQtt.Sp..""""•....-,o,,\....,or~ 
~ION..Y O:+tt n:VAT • fwl .... Gf~~----b 
~ ................ WHs,,.t\a.-.N ....... ~ttq,10,~ 
............ • fo, 'f'tClt,~M.Aun400NAuriNt ~ 
(14- M °"'VAT 

Now Avai lable 
• ~.....,. IID~ 'f'N' 5iftclwlf'StON ,-to>_.. -"lftlJDr-d-
• ......., ...... Horse~si-«1n1111,._,.S---~ il.N eKfln: ,&f' 

SOLE UK otSTIU8UTOR 

tiE[!!Q~t2n 
- I 80a Bedford Road. KffllJ)Ston. ~ . MK42 88l 

PO/ MAY:20-MAY216, 198.l 



Practical Pascal for 
Apple programmers 
~

seal For the Apple is a comprchcn- computer , introduci ng 1hc UCSD p- .------ ------, 
1,·c ~lf ·tcachingcoursc which can be system and using one of the programs from 

used by bcginncrS or more expcri- the disk to illustrate loading . cdi1ing • 
cnccd Apple US(:fS, and consists of a compiling and running a program. 
.SOO.page textbook and a disk conta ining a Thcfirstchaptcralsointrodu«ssom c of 
number of example and explanatory the basic features of Pascal by explaining 
programs. the stateme nts that appear in two of the 

............... ,.... ........... ....._,_ .... _ .. T.....,... ,....._ ..,..tlllt,.. ........... -To use the package you need Apple dcmons1ra1t0n programs . 

~~~~·;:,:.;::~:sf~ o~::1~~ ::~: on~~h:;~:;:;,~ap:~a~~h;:::: C•l ,.r.a.. ~U?AU. 

dnve . and t he Apple Language Card . ch a pters . Thcygiv c as~ lcmat icacrountof OKI TQ:TUCIAPII.ICS; 

Features 
The main par t of the package is the 
te xtbook . and all hough ii is written for use 
""11h Apple Pascal (which is a form of 
UCSD Pascal somewhe re bc1ween ver · 
sions 1.5 and IV .0) it does cover features of 
Standard Pa.seal that arc not implemen1ed 
m Apple Pa.seal. and a lso mentions the 
differences bct.,..,ecn Apple Pascal and 
UCSD Pasca l \'Crsions 1.5 and IV.O. 

Many of the dcmons1ration programs on 
the disk. a nd most of the exercises and 
examples in the early parts of the book use 
the Turtl egraph1cs package from the 
Apple Pascal System Library . This helps to 
make lea rning more cn1crtaining . but ii 
a lso ties 1hc book 10 Apple Pascal and 
makes 11 1mposs1ble to use with Pascal on 
other systems. 

The disk includes a num ber of expiana· 
tory progra ms .,..,hich step through the 
dem onstration program s, showing what 
happen s a1 each stage . how the variables 
chan ge . et c. 

Thcs.c explana tory programs arc cspcci· 
a lly useful 1f)OU arc studying on )'OUrown 
a nd ha\ e d1fficuhyw11h anyoCthe features. 

Presentation 
The boo k has paper co, ·ers but is sturdily 
bound and can be opened out flat . which is 
, c ry important as you ha\·c to refer to the 
book continu a lly ""h1lc )'Ou a rc ""orkinga t 
the comput er . 

The disk comes in a print ed folder , and is 
protect ed by being laid in a cut-out 1n a 
piece of s11ff card . 

Getting started 
The book begins with a s«tion describing 
the mimmum Apple system you need to 
run Appl e Pascal, and how to make 
back ·up copies or the system disks and the 
MACC : disk provided with the book . 

There is a short section on wha t 10 do if 
)'Our Apple cannot read the MACC : disk. 
and giving a gu aran1ee from the publisher 
10 replace a dcfecti, ·e disk free within one 
mon1h of purchase . 

Most of the book consists of alternate 
practical and theoretical chapters. and the 
first takes you through a session at the 

l'CN MAYZ0.MAY Z6,198J 

Pascal. building on preceding ideas but full 
of cxcrci~ 1hat you should work throu&h 
to get the full bene fit from the book. 

In use 
Pascal is a large la nguage with many 
reature s . and although it is not difficult to 
get started you do need to put in some hard 
study to learn it a ll. 

The book cove rs the whole o ( the Pase-al 
language , from simple data typtt and 
control struc1ures up to file handling and 
the use of pointers to create your own data 
structures . 

Such esoteric fea tures as passing func. 
tions a nd procedures as pa rameters (in­
cluded in Standard Pasca l but not in Apple 
Pasca l) arc described for the sake of 
comp letene ss. 

The predomina ntly practical nature of 
Pascal For 1hr Apple helps you through the 
complexi11es of Pascal. 

You do not need any special knowlcd&e 
to use the boo k, but some mathemat ical 
background 1s needc-d in IOmC late r 
chap ters, pa rticular ly the last section 
which is a case study on the minimum path 
problem. 

The MACC : disk is especially us,cful 
here as it conta ins N ·o files Jivin& the 
distance s between 18 and 94 ci1ies re· 
spcctively . 

Thisallow s youtotcs tyourpro g.ramon a 
problem of realistic N.lC withou1 having to 
type in masses of da ta . 

Verdict 
I con sider Pascal For the App le to be a n 
exce lle nt uxtbook, and very aood value 
for money . The use of Apple Pascal's 
Turtlegraphics makes it easy and enter· 
taining to get sta rted , without ucri ficing 
a ny of the rigour you need for a proper 
underst a ndin& of Pa,cal . 

Struct ured pr0&1amming is intr oduced 
right at the bcJinnin& and emphasised 
throughout the book, so that you lc.arn 
prope r programmin& habit$ at the same 
time as )'OU lea rn the lanauaae. 

The book CO\'ers the whole of Pascal and 
includes the standard syntax diagrams. so it 
will still be a useful reference when )'OU 
have finished studyin1 it. 

UJ. IT,UJIUICIU. 1 ITll'ffQI:; 

nocuvu DU.VST.U(S I Un'tCP); 

YI.I Slllb:."XIU Il'TIGD; ..... 
POa SIK!Q9Q 1• I TO S 10 ..... 

.... 
,«)ft(S). 
TUIJl(U.4) 

lm> ;( • l!I.Al,i<;TAJ. •) ..... 

... 
UIITTWTU; 

:=!."tt,~); 
:::~::~~lli, 
llUNs 1'AJ.(160); ........ 

POC.OUllt WIIJft ); 
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I PCN SPECIAL I 
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If you're loo king for hard copy Ian Scales has the an~wers- and the all·importa nt questio n,. 

Print power: 
everything you 
need to know 

Pnn1crs arc one of the first th1n1s most 

u~n hooL up 10 then mKT°' 
Choos,n11hc nch1 one. ho•c,cr. lSa 

fa1rly<kmand1n1 bus1nCS!i rcqumna a cool 

bc.,d and a firm gras.p of )OUr l1kcl) 

rcquarcmcnts 
All pnntcn arc !IOI 1hc same The field 

can be broadly spht 1n10 three ca1agonc, 
At the bottom of 1hc pocc: r.msc tt:crc arc 

the a ltrrnatl\c l)pn hkc 1hc ZX. pnntcr. at 
1hc 1op of the heap arc tile letter quality 

cbts)'Vlh«ls. and OC:CUP)mg a large chunk 
of mtddlc ground arc the dol mamx 

1lk: fin:t ca1caory includes printtrs like 

Sinclair's ZX or Apple's Silcnl)'J>C and 
represent computer manufKturcrs ' 

PCN compares the recent contenders 

TheApple 
Dotiutrix 
,,._ TNI PCN, March /8, 1983 
l'rioo £489 
- IOOq,s 
~ Parallel Centromcs 
~.....,_ $e\'cnd1ffcrcnt character 

•,ndths 1nd ,.,anabk propori.onal spa(lng 
Olanacrs can be pnntN Mandard. bold 
or clonp tcd. 

Traaor and fnct10n fttd arc 5tandard 

andcamase,odth wlO.S 1nchc$ . Cont.act 

Apple (Ol42) 60244. 

Faclt4510 
Dot...trix 
,.,._Ttlt PCN, A.pr,I I, 198.J 
l'rioot498 
- 80cps 
a.t.fac:a Parallel Centronecs. Senal 

RS232. 
c..,al f"~ Full European character 
Kt. Has propontona l spaong and 
characten can be pnnted 11 10. 12 or 17 

per inch Chancten can be pnnted 

standard. elonpted or underlined 
Block graphtCS pius h11,h resolution 

graph1e5 High res dcns11te) o( 70. 62 and 

IOOdou peru,ch Fnct1on and 1nctor 
feed sianchrd Cont.act ACttSS Oa1a 
Commumca11ons (089S) S9781. 

Olivetti JP101 
Ink jet 
l"te-Tt« PCl\ A.pnf 19. IWJJ 
"1ee 059mcVAT 
- 67-SOq,s 
lllterfaca Centronics. RS2J2 £55 cxtni 

GeMf-.1 fitaibNff : Uses spark Jet. Perhaps 
its main ad,·an1age ,s a l~t no nou.e 
Pr0\idnten.12or 18chuacten~r 

mc-h f las foll European ch:uac1er (otb. 

and three types o( undcrhmng and b11 

iraph.cs Its paptucs capabtlmn arc 
C:(trCmely good 

Trac10, and fne11on feed 1ss1andard 
Contact M1Cro-Pcnl)Mrals (0"-56) 3?32 



attempts to enhance their produas with 
compara tively priced printe r offerings. 
The ZX Printer remain s cheap at the 
expense of paper width , paper quality and 
prin t qualit y. hi s useful only to people who 
want hard copy listinp of programs and 
this is all it is really designed to provide. 

The probl em is 1hat printer prices have 
refused 10 descend in pace with the 
compu1er51hey serve . 

A computer is composed mostly of 
microchips and the cost of manufacturing 
them has been steadily coming down over 
the pasl ten years. Con\'Cntional printcn. 
however, ha ve the handicap of crucial 
mechani cal components and it has not 
been possible 10 radically cheapen their 

manu facture without making them flimsier 
and less reliable. 

Elect.ros1atic printers introduce tech· 
nology with fewer moving pa rts but at 
present comp romise on print quahty to 
such an extent that they suffer severe 
limitat ions. 

Releases 
Although dot matrix printers arc stuck 

with lou of moving parts they do seem 10 be 
expe riencing benefi ts from !heir mass 
production. As everyone knows. the more 
you produce of one thing, lhe cheaper it 
becomes per unit . 

The Japanese manufacturers haven't 
wasted time in virtually co rnering the 

low-cos1 pnn1er marke1 and expans ion of 
this market 1.s s1arting to ha,e a lowermg 
effect on UK prices . 

The past eot1plc of months ha,c seen 
some notable releases - especia lly 
Epson's new and rclatwcly cheap RX80. 
At unde r £300. it and its compc111ors are 
viable printers for users with micros 1n the 
.£300 to £450 price range . fa·en lower 
priced matrix pnn1cn arc ava ilable at 
aroond £200. althou gh these tend to lose 
points on qualit y and f'lex1bthty. 

The dot matru: printe r sends a pnnt· 
head back and forth across the paper . On 
the head is a row of (usually 7 or 8) pms . 
The pins arc punched thr ough an ink 
n bbon onto the pap(r and build up the 39 • 

~•r tlae ,a,fl twit RIOfftlla PCH ,r..Jntff • ,...reNflbt,.,. um,te ef TM !"CH Pri"1itn ,., '"ChtY Ulllllk.atn tlllt tr.ft eff ...-..e11 UN reur 
,nllter1 . 1Mn .. t.\ea&Nllllack. ...... nria.lllel.~W.rellf'fl,tntffltyec......,s.euc.tleldrah,elo, 

,.....,. d dew •P Ute ,ricel,.rfomunce 10 

Epson FX80 
Doi matrix 
P9IO-Tftt PCN, April 29, /983 
Price £438 inc VAT 
- 160cps 
W.rtKfl Paralle l CcntroniQ, IEEE 
op1ional extra . 
._..,.. ,..,_ definable proportional 
spacing. Subscripts and superscripts arc 
good quality- has double strike giving 
dose to daisywhecl quality . Provides 
normal condensed and double·width 
char acters. You can define your own 
char acter SCI and double and even 
quadruple de nsity bi1 graphics arc 
available. 

Trae1or/pin and fric1ion feed standard. 
Contact Epson UK (01) 9000%6. 

PCN MAY 20.MAY26.1911J 

Epson RX80 
Dot matrix 
Pto-Tnt PCN. May 6, J98J 
P\'ke £250 to £300 plus VAT (the dealers 
tend 10 SCI their own retail prices- shop 
around) . 
- IOOcps 
llltltrfacft Paralle l Ccn1romcs. IEEE and 
RS232 optional c xiras. 
.....,_. INtll m Altcm a tl\'e character set 
ava ilable plus double stnke , bold stri ke 
and a full range of wid1h.s and pilches. 
Modes may be turned on and off within a 
line. Bit graphics arc available in a wide 
variety of mode.s. Trac to r feed i"i 
s-tandard. Con 1act Epson UK (01)900 
0%6. 

Star 510 
Dotmmx 
Pro-Tat PCN May IJ. 1983 
Price£289plus VAT 
s,-I IOOcps 
hit~ Parallel Centromcs 
GNeral futlM'ff A 9 )( 9 matnx prov1deli 
eithe r 10. 12 or 17cha ractcr~ to the inch 
while the hne p11ch 1s progr ammable . 
Pitch changes ma y be: made "1thm a hnc . 
Superscripts and subscripts arc gene ra1ed 
1n un1d1rcct,onal mode. 811 graphi c:1 
come in ~nglc or double dcn~1ty in a 480 
or 960 dot ma1nx. 

An interesting feature is the pnn1er' s 
use of a normal 1ypewn1er n bbon mstead 
of the usua l printe r ca rtridge . 

Tractor and friction feed 1s stand ard. 
Con1act Miro Peripheral s (0256) 3232. 

)7 
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* Centronics parallel or RS232 data interface . * Compatible with most micro & personal computers. 
* Interchangeable printwheels. * Drop-in ribbon cassettes . 

Et'__ lf:'I 
~ 

r: For furtherlnformlltion-,,d the name of your nNf"Nl stoc:km ring our Hot Line : 01-965 7766 E.x 241, or post the coupon to l 
FREEPOST, Smtth-Coronli , London NW10 7SS For Ek'e con tact · OMNITEK. Dublin 01-5210 36 I Aease send me further lnk>rmation on the Sm ith Corona TP-1 Printer · ' I 

I:' ,:.. I 
L T•le phone No . _ _ _ _ Detaiill ol your comput8f" _ __ __ _ _ ~J 
• TP-1 Dedicated Printer around £485 + V.A:T. Tractor Feed around £95 + VA:T. 

SMITH-CORONA TP·1 
POi MAY :ZO.MAY?.6.11183 



'4 31 characters as a matnx of dots. 
Ifs a pop ular method and there is a wide 

va riety of mat rix printers on the mar ket in 
every price bracket. so picking a dot matrix 
printer 1s not a n easy matter. Pote nt ial 
buyers must arm the mselves with a proper 
unders tand ing oft he things be fore \-Cntur­
ing forth wit h a fistful of no1e.s. 

The first 1hing 10,-.orkou1 is inte rf acing. 
Most pri nters could rea lly be descr ibed as 
purpose-b uilt co mpu1crs in their own 
write. A pn ntcr will usua lly have a small 
"·olatilc memory (buffe r) and a processor 
to manipulate it and oon1rol 1hc pnnt head 
as it goes O\ CT the paper. 

Far fr ombeingdircctlyunde r thecon1rol 
of the micro . they deal as eq uals-obeyi ng 
and in1crprc11ng text code. Tiuscomputer 
to pri nter commu mcat 1on 1s earned out 
through an interface . 

Interfaces 
An interf ace is a small group of clcctro nk 
\.'Oft'lponen1s which takes 1hc signa ls rrom 
the compu ter and com·c rts them so they 
can be sent down a cable to anot he r 
compa tible interface waiting at the other 
end toco m c rt them bade 

There a re two main types or inte rface. 
'The first rs known as a serial inte rface- the 
mos 1 common or wh.ch 1s lhe RS232 . Th is 
sends pulses one a fter 1he 01hcr. r a1her hke 
a one lane roadway. 

Its a ltern at1\e is a parallel interface and 
1he mos I popularof1 hese 1s the Cen lromcs . 

The Ce n1ron1cs sends its signa ls m ranks 
ove r a mulli-lane roadway ra1her like 1anks 
in a Russia n May-day pa rade. TM: ad\·a n-
1agc hcr c,o fcoursc. isspced-youcanget 
more ind ividual b11s dow n in a give n time. 

So the firsl thing 10 work out is what 
interface you rcomputerhasand at tempi to 
ma1eh this to interfaces on offer on 
available printers. It 1s impo rtant to 
distinguish be tween 1n1crfacesavailable as 
standar d on a pri nter and t hose available as 
extra cost . So me man ufacturers gi\·c you a 
choice-ei1 her one or 1he other-for the 
basic price. 

It ma y turn out that you ha\·enostan dard 
interf ace on your compu ter . If so gel 
interface prices before ma king a purchase. 
as the expe nd iture can radically alter the 
econo mics or the whole exerc ise. The 
Spect rum . for instance. is cheap partly 
because it has no interfaces. These 1hen 
have to be added at extra cost before a 
reasonab le printer can be configured . 
Kcm pston doc~ a Ccmr on iC) inter face for 
lhe Spect rum. 

But having the n ght interface unfor t · 
unately doesn' t guaran ttt compa llbility . 
Some com pu ters r«x>gnisc differen t char ­
acte r codC$ and this ca n lead to maJOr 
prob le ms- always get an assur ance from 
the de aler or, if poMiblc. sec the prin1er 
runn ingwi th yourmodclco mputcr fceding 
the text. 

Speed 
An other criterion that must be conside red 
1s prin t speed. A llhoug h IOOcps sounds 
fast . it can still take some time to get 
throu gh a length of tex t . Like all feat ures. 
speed is gene rally a dir ect trade-0 ff aga inst 
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price . If )'Ou plan 10 use your pnn ter for 
business try and work out how much text 
yo u arc likely to wanl to pu t 1hrough in a 
give n time m detcrminmg your r'equ1re­
men1s. 

Remembe r too that manufacturers' 
speed claims tend to err on the opt 1m1s11c 
side. I I sccms tobcacon\e nt ion 001 totake 
acco unt of the t ime tn\ ·oh·cd m ca1Tiage 
return. 

As a ro ugh guide it 1s wise to knoclc 2010 
30 cps off the cla imed speed . 

Many users will be interes ted 1n grap hics 
capabi lity. Th is is often \erydependent on 
supponing softwa re- make sure you get 
all lhedetailssorted out befo re getting too 
enth usiastic. 

Prmt Rexibihty as anothe r qua lity the 
imponancco f which will differ from user to 
use r. Do )O U rea lly need a full European 
characte r set or need to ru n differen t 
type faces on the one page? (it can often 
look rathe r gross anyway) . The sa me 
app lies to different ptlc hcs and print 
positio ns(1he ma x1mumnu mbcro fcharac­
tcrs that can be pn nted on one hnc by the 
smallest characte r set) . 

Feeding time 
Feed methods arc another problem . The 
dot matrix works best with a tr actor reed . 
The pape r 1s pulled under the pnnt head by 
a ip rOCkct which mar ries with a line of 
perfo rations on the fan.fold pape r . Once 
the pape r is out of the printer the Slnps of 
paper do wn the side of the sheet w11h 1he 
t ractor ho les can be torn o ff. 

Alternat i\'e feed methods - shcc1 reed 
for inslance - tends to increase the pnce 
qu ite dra ma11cally. Unless you wan t 10 use 
lette r. head paper sheets. fan fold tractor 
feed will probably be qu ite sa tisfactory . 

Print quality 
Pcrhapst hcmos1importa ntcons 1dera11on. 

howe\Cr, 1s print quality . O n the face of it. 
a dot matru: pnn tcr ,s an ideal method or 
puttin g what appears o n a screen onto 
paper. II reallyuscsthes.amc method as the 
cat hode ray tube building up characters 
from a malnx of dots . 

The dot matrix printer is conven t iona lly 
suppa,scd to come underneath the da1sy­
whee l printers 1n terms of print qual ity. 
Instead of a mat nx. the da isywhccl uses 
moulded characters which stnkc the pape r 
through a ribbon using the same principle 
as the typewntc r . 

Th e da1sywhcc l is really a con-,ob 
dcSlgncd forpcoplewhov.ant thccon \ cni· 
ence of computc r-generale d tex t but WlSh 
to r etain the 11lus1on that e\•ery Jcuc r sent is 
the result of half an hour's slave labour on 
an electric typewrite r. 

11 1s mte rcstmg 10 note that the ea rly 
typcwntcrs somcl 1mcs featu red a scr1pt­
typc \\h1ch was supl)(ntd 10 rese mble 
' Joincd·upwnt1ng' . 11,c idea was the sa me 
- 1t was des igned to appease cor rcspon· 
dc n1s used lo pen and ink . 

My guess is tha t the days or the 
da 1sywheel printe r arc probab ly num­
be red. E\ cnlua lly people will gel used 
do t·matn<t IC<tl \\h1eh they a lready rccci\e 
m gas bills . arculars and C\·en. someti mes. 
books. Good dot matrix pr mung is 1us1 as 
easy 10 read as thal from a da1sywhccl and ii 
has been complc1cd faste r . quieter and 
comes from a machine that on ave rage 
costs half the pncc . When it 's finished 
dom g lc1ters. the printe r can ou tput 
gra phics in its spa re time. 

One alle rnat1\e to dot mat rix is ink jct . 
The odd man ou t m this round. up is 
Olh,ctti's JP IOI. This pn nter uses a spark 
to R1ngink ou1 of acaps uled1rectlyo nto the 
paper . 

The JPIO I docs on ly one hncofdotsat a 
t ime, but does them \-Cry fast - this ma kes 
u particu larly good at grap hics. 

Questions you need to ask 
PCN Checkh~t - a rm you~I( \It llh the ri ght ~t of que ~11on\ IH/ore 
)'OU pu1 yourse lf on the prinler market 
Wllll • • ..t II ,rWT Thmk care full) about print quaht) and 
graph 10. 

Will )OU really pnnl a lot of lc ll cf'\ and do )OU 't\;.lll t graph ics 
hard-copy ? 
.... ....,... .. _, ls 11 \\Orth £10010'-1\e t he odd minute or so m 

pnnlm g t ime" 
C.....-., Will 11 run pr oper ly .,.,,th mv compu ler~ How much -.11111 

cost to mak e it do so'? 
..... Wh a l ii the r~al speed ? 
..._ lt ov. much do t hey cost and ho.,., long wtl l 1hcy la.st'' 
,- ....... Is the sta nda rd t racto r adcqu..11c or t'.1111 \\Ort h !he e:c:tra 
mone) to buy a s he e t feede r? 
c.1'11111 .... Will 111ake the paper1 
Aa1J11tr It o• many diff ere nt characte r o;ct'i a nd graphie<i mod~ are 
ava ilable for th e mon ey1 Whal will e "<lra fe, 1tures ~r~ 

..... M ake sure )O U hea r 11 fir st. 

....... Will the dealer fo. 11 i£ 1t breaks a nd how long will he ro n1muc 
domg so? A re the re maintenance schemes a\ a1lable"! 

" 



If our hand s are tied in S 

Control the action 
If )'OU cnJoy a fast-act ion ga me on )Our 

Spectrum or ZX81. )'Ou'll L.now ho'" 
difficult 11 is 1ocon1rol four or fi\e keys. 

Different games use different keys. and 
they' re often placed at a'"lo.'"ard positions 
on 1hc kc)·bo.:i.rd 

To make mauers v.orsc, m:tn) games 
don't ha\C the ncccssa r) line 10 control a 
joystick co n1roller has 501\·cd this prob­
lem. It can be co nfigured to the Spectrum 

But now Success Sen-ices claim s its 

joysttek controller has sol\cd this prob­
lem, II can be configur ed to t he Spec trum 
or ZX8l. and can conu:rt any kc)· 
controlled game rcgardltts of v.hcthcr 
joys tick rou1ines ha, c been wnttcn into 11. 

The Pickard 1s the cnd-rcs ull of as,mplc 
ptecc of lateral th1nk1ng. The Spectrum 
,·crs1on '"<' tested measured 4.510 by 31n by 
I Sin a nd has 40 mini ature jack socke ts 
arran ged ,n four ro'"s v.11h ten sockets to 
each row. Eac h sockel co rrespondsdi rCCI· 
ly to the kc) posuions on the Spec trum 
kc)board . 

Presentation 
Above 1hc firs! row of soc kel.s arc fo ·e 
cables. eac h w11h a miniature Jack plug 
Each cab le is labelled e ither up . down. left. 
nght or fire. The use r simply plugs- in lhe 
cab lcs. 1elephone-reccp11on is1st)lc.101hc 
keys dedicated by 1he program. Simple. 
huh ? 

PCNsmodelwasobta medstra 1ghtfrom 
the manufactu rer. a nd thcrdore ga,e no 
clu es as 10 its normal packagi ng. But I \\3S 
assured 1hat an} JO)'StlCk contro ller .. 

ordered wou ld be su11abl) wrapped to 
w11hs1and lhe Jour ney through lhe post. 

The unit comcsw 1th an ms1ruct1onsh ect 
which g1,es details on connec tion~. More 
about that later . 

Protruding from one en d of the box ,s a 
13--way nbbon cable sph t into I\\O par ts 
One part has fiH: \\1res solde red to a 
seven-way ro nnecto r and pm assemb ly. 
The ot her pan hase 1ght wires soldered 10 
a n eight -way con nector and pin assembly. 
so 11 can be fitted to the Spcctru m"s print ed 
arcu11 board. 

The othe r end of the unit contains a 
slan dard JO)'St1ck $0<:ket 

Ease of use 
The Spectru m po"'er supply plugs into 1he 
umt . but gl\·cs the Spectrum its nghtful 
sha re through )'Cl anothe r cable 10 the 
compu ter's 9V soc ket . 

A hnle w-ork is required before you can 
use the uml. First )'OU ha,e 10 ope n the 
Spcc1rum (goodb)e •arra nty?). You then 
ha .. e 10 remo,e the t""o Spectrum ribbon 
cables. On open 1ng1he umt. I found a small 
circuit boa rd w11h 1he clect romcs mou nccd 
on 11. Th e connect ions could clearly be 
seen but const ruction cou ld hau· been 
nea ter. 

On the end of the ribbon cables there 
"'er e a few IOCKC str ands of "'ire "here the 
msulatton had bee n remo,ed . In add 1t1on 
the oo nnect1ons to the terminal were 
~parate d b)' a \Cry small margm . and I 
found this a bit IAOrt)'IR&, 

The cabling. by the way. 1s arranged so 

that the ke)boar d 1sst1II opcratl\c. I found 
fining the J...e)board cab les to the con nec · 
to r at the end of the controller cable "a~ 
cas). "hlle tf}mg to fit thec ab lcsback into 
the Spectrum PCB \\a S fiddl ) ll owc,cr. 
having finall) gol the con~c tors fined I 
reasse mbled 1he case and plugged· 1n an 
Alan JO)"SIICk 

I 1hen used the fi\e cables on the top of 
the controlle r umt to plug mto the soc ket s 
tha1 corresponded to the J...e)·s I "'amed 10 
use. Unfortunate!) .mak1ngsiablecon nec­
uon s pro,ed tr oublesome . but after a 
couple of false stans e,el)1h1ng w-as "ell 
connected. screwed back togeth er and 
primed 10 ob literate a hen s. The beauty of 
the S)"tem is t hat the keyboard 1s sull 
usab le (crucial really. )OU sti ll ha ,e to 
LOA D the games). 

Verdict 
Predict ably. the JO)'Sllck gaH~ a measur­
ablc1 mpro"cmen11omyma.zegame. Once 
fin ed. I he umt 1seas) 10 use with any make 
of JO)"Shck - I tncd 11 oul with two 
different make~ and 1t worked sa 11sfac· 
tonly . 

Apan from m) 1raumat1c expenellCe 
fitting the controller nbbon cables into the 
Spectrum·scasc. I had no problems. At its 
pn cc the P1d,a rd rep re!!oentsgood,a luc for 
mone) .and I ""ooldqu11chapp1I~ purchasc: 
one myself. 

......_. Ptd,ardJoy~uckControlkr ,... £18 ~ 
ptus(I 00~1a,candJ*·l.1n, ......., 
SucttllSco·~.0922~).1 
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The word processor for 1he BBC machine . 
This ROM based word processor simply 
plugs in lo one of 1he empty socke1s inside. 
Suppl ied wilh full spiral bound manual and 
casse11e con 1aining an e)Cample documen1 
and free !yping 1u1or program , 
Now availab le from stock. Ouan1i1y 
Discoun1s 
£39.00 + £1.50 p&p + VAT 

.MCINSTPI IMll " 1'11:ZXII 
llot ....... 111 _ _ _ _ 

lXfl MI...., ............. _ _ ....... _ ... ,.. ....... .. .............. ,"'" .... ~ --... -·--=~-= .. c::.-=-_.....,. .... __ .. ...._. _.,.e......,. ..... zu, ... ».._ .._ ... ...... _ 
....__. n r.a.,....., 



The single-board C9Ecomes without trimmin gs. Francis Monk man finds it something of a mystery . 

I 

" 



When Adap 1ors Engmu nng found 
one o r its employee s "' as mlc rc\ lcd 
m computers. lhc compan) de· 

cided 10 ope n a computer d1\1S1on. The 
C9E board 1s us fim product. and 1s aimed 
al 1he hobbyist and OEM markets . PCN 
obtained a pre-relca-.c m11ch1oe for testing. 

Presentation 
The C9E Compu ter llo.ard from Adaptors 
Engineering is a single-board 6809-bascd 
unit, a nd at present resides 1n a temporar) 
prefab-type casing. 11 enigma11call) re· 
fuses to g1\C much away about its mien· 
lions, but these must pr esu mabl) •include a 
\'1sn to the ta ilor. 

Wondering 1f this could indeed be a 
sheep m wolfs cloth ing (rarer than the 
other) I opened 11 up. and found a curious 
blend of 1ng_red1ents 1ha1 hinted thal the 
machine might tum out to be a bit of a 
puzzle. 

A circui t board.some 12in x 8in holds 18 
chips , whteh include the 68A09 processor 
($Cm1-spccded version nomtnally running 
at l.5Mhz). 64K or dynamic RAM (the 
new chips, so there's only eight of Chem). 
and two (presumably SK) RO MS. One 
concatns a ,·ers1on or Basic, and che othe r 
holds an asse mble r (hnc·by · hne) along 
\\-1lh the machine's operaltng syslem. 
1ntr1gmnglyent11led '09E' ( remembe r the 
hardware is/was called 'C9E"). 

It's almost as,rS1c,c Wozniak had bum 
in on S1e,·en Jobs one day shouting 'Grea t 
idea - we 'll ca ll it Bpple'. 

ButOn\\-1th 1heplo t : 18chipsplusanalog 
bits a nd pieces will fit happi l) on a board 
hair the size or 1h1s one. "" tn\icstors tn 
glass·fibrecould be on 1oa good thing here . 
lberc111T expans ion sockets .tla Apple on 
the board- fi,•e or 1hem. 5()..way. minus 
one for a 'r ighl way round' cutout. They're 
also single-sided. wh,ch 1s a good ,dea as 
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TNtoekeu N the bad! of tfle USMC.,.. fort.pe recorder, monttor and power, wlttl • larce 
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double-Sided pro 1otypmg boa rds are hard 
10 find a nd cxpcn-.1,e 

But \\-Ith all 1hat board space, couldn ' t 
they be more chan 0.6in apar t ') Soc keted 
ch ips plus lhe widlh of a PCB amoun11o a 1 
least half an mch, lea\lng not much room 
for the odd solder-blob - and 1r)oU "'an1 
wire-wrap (man) ' a prototnxr's 
favountc ). fo rget 11! 

I had ongmall y though1 'mdu<;;tnal 
con troller' v,hen I heard about 1h1s one, 
a nd was 1hen assured 1ha1. ""hate,er the 
maker's plans for 11. that v,as noc amo ng 
chem. Then I t hought that perha~th1o;;v,as 
the kind or board (hke 1hc K,m. Sym. A im 
and many others) 1ha1 5('n cd a, an 
cxccllenl tntro to compu1,ng at the 
machinccode. 'hardv,are le,el- Just l,le m 
the days before Sinclair and 01htrs prO\·ed 
cha! au rac11ve packaging a nd aggressi,·e 

markc cmg arc more po .,.crful lure" 1han 
techmcal specs 

But if 1h1s board 1sdeo;;1gncd for a market 
al prcscn1 not too.,.e ll catered for. I hen the 
general la)·out, espccmll) !he placement of 
those cxpan, 1on -.101,. ,,. gomg 10 make 
hard.,.arc buffs v,ondcr v,hat cl~ ha, been 
merlooked: ma)be the ,,7c .... a, agreed 
before 1he circuit design \\as done 

Construction 
The sp,1em I ""1w ha, been put 1oget her for 
1he benefi t of 1h1,; re\le"'. and a n) 
comment on. orcn1 ,c1,m of1he kc)hoa rd, 
connect1ono;; - aparl from the mtcg.ral 
expano;;1on o;;loto;; - and PSU "'ould be 
,rrele,ant. Bui I wasn'1 enhrdy ,mpres§ed 
w11h the v,ay the "}'te m "'a " put toge1her . 

The ndco connector ,;ockct \\a, of Che 
son more frequent!) -.een on old o--cillo· 





NOWAZX81 
PUSH-BUTTON 

KEYBOARD 
FOR UNDER £10 . 

..__.""',...,.....~ 
Nt-•N IN~,,... I• 

At last there's a really cheap but eff,c1e11t way of 
ironing out the ZXBl's only real bug: its keyboard. The 
Filesixty Buttonset offers: 

• A full-travel calculator-type moving keyboard fOf only 
£9.95. • Installed in seconds-The peel-off adhesive backing 
means you 1ust reglSter into pos,bon and press.• No messy 
labels, dismantling Of solde11ng. • 3 groups of colour keys 
to pick out shift. numerals and newline.• Prec1S10n moulded 
in ABS to match your ZX81, with contrasbng legends fOf 
maximum leg1bollt}< 

F1leslxty Ltd., 25 Chippenham Mews. London W9 2AN. England 
Tel: 01·289 3059 Telex 268 048 EXTLllN G 4087 

la rders to F1les,xty Ltd., FREEPOST. London W9 2BR.I 
J ~madepayabletoF!le54xtylld I 
I fltease send me tqt)O Buttons.etbl ,. £9.95 NC.h I 

(-WandP&P) 

I :: -~~AU I 
1-... I 
I ,CN..... I 
L----- FILESIXT!.J 



"ill 43 ,;copes. No modula1cd TV ou1pu1 "'a" 
a,a1lablc, although 1h1.!> 11iould be a mu<il 
for the home marke1. and the very 
pro\ls1onal ke)board I "''t"' had no Break 
kc)' - surcl> 1hc final ,erc; 1on will ha,c 

Operation 
Po"'ermg up I had ,;ome !rouble gcmng a 
s1able displa)' on my BMC monitor, I 1hen 
found tha t the character mtens11) 11,,as 100 
lo"' 10 allO'A a ,;no"'·free background 
(\loh1ch mc1dcntal1) ga,c some m1ere,;11ng 
random graph 1C'§d1,;pla)~"' h1lc 1 he pr<xes­
sor "'a~ bus)). 

G1,enaJ2x 161e'<t"'m00"'.afewblock 
graphi~ cha racter". and a characte r set 
(upper ea~ onh) that loolcd as 1f 11 had 
been de<-1gned on a sub"'a} 11,all. v.1th a 
spra) can. by a com m1ucc. th1,;, machmc 
doesn't lool -.et to ,;;core 100 h1ghl) v.1th 
VDU ac,1hete, - ·•· for e:<ample. 1urn, 
out to he a diamond 

If) ou 're gomg 10,;;pcnd ume redc, 1gn 1ng 
character ~t,;. then it's prohabl) v.onh 
,;;pending the t ime :md effor t "'here 11 
maucr,. ,, on gemng the charac1er ~I 10 
look con,;;1s1en1. If this 1s a read,-made 
charac 1er set. then I ad,·1,;;e AdaP1or, 10 
look for a belier one. 

But apart from lh1,;, e,e')lh1ng ~emed 
to be worlmg D9E ca me up \lo1th 11S 
o;creenful of menu op 11on, (16 hne,; 1sn'1 
much) "'h1ch allo"' ,ou to enter Basic. 
A-.scmblc r . Ed11 (nol \I.hat mCKI people 
mun b) an Editor) and do ,;mou,;; thmg,; 
\\llh mcmon at a machine code monitor 
le,el 

DOS and Pn nt are ah,o there -
ah hough ·una, ailablc '. according lo the 
mcS'iagc the machine ou 1pu1,;, - plu,; 
cassette LOADandSAVL I d1dn'1hinea 
cassette recorder dm plug combination 
hand> .bul ,;elect1nge1thcr,1mpl'l rc1urned 
mctotheD9Emenu c1ther1hcC9Ecan 
de tec t prc-.cncc at,.,cncc o( a casseue 
pla)cr. or thc\C' arc al,;o ·una\ailab le ' 

A \\Ord a bout pnntel'<i 11ih1le e"<amm· 
1ng 1hecharac1er,;et na a FOR X•OTO 
255: PRINTCIIRS(X) :: NEXT X 1)pcof 
rou t me, I found that pnntmg 1he ASCII 
code for ESCA PE (27) ca us.cd a 1ump out 
of Basic back 10 D9E. As most pnntel' 
recognise ESCAPE as a rode v.h1ch 
pre«dcs command strmg \ (for rnb ,;to~. 
hne lcnglh. t)pe size. grap hics. )OU name 
11) 11iatch out for problem, \\he n PR INT 
does become a\a1lablc 

The Ba~1c11selfseemedO K.and 11,;1\fa<;I 

enough to hold 11<;,ov,n v,11h JU~t about an_)" 
PC on the market. In the ahsence o( a 
Break kc) . c•ot from endle:i.:i. loops v.a~ ,,a 
a re\Ct buu on "'ired to the back panel No 
ed 11mg ,;eemed possible \\:llhout a 'cur.or 
up'funct1on,andt)pmg EDI T, ED. Eand 
E. caused no magic v.and, to v.a\e . 

So, back lo D9E 10 find out v.hat E DIT 
mean,;, It turn,out 10 mean ·ed11 mcmor)' 
,~ display a scrccn ful of he'( dump. v.i1h a 
curwr to mmc round and change things 
f irst you enter 'Sta rt add re,;s' and 'Final 
address· (apparenll) ignored 1f final 
addrcs s<s tan address+J28) S1ar1 
add resses below4(X)hex came up O K un11l 
I pre\Sed RETURN. whtch relurned 

me . for some reason. alv.ays to 400 hex . 
v.h1ch appears to be ~rce n memor). and 
does no 1 respond 10 bemg v.ntten 10 
direc tly. 

The asse mbler 1ssmglc·pa~s. s1nglc-hnc, 
'to\h1ch 11, fine for shon program\, debug­
ging. and 1rymgou1 ideas. but )O U ha\e to 
calcu la1e forwa rd-references )Ourself. and 
you "''"d up w11h no sour« file. There 
appear'- to be no d,sassc:mbly. and 1he 
·Tra«· function 1s m1sleadmgl) named 10 

the point of absur d,!) 11 cons1Sb of a 
single brea kpomt m~n1on with register 
content d1spla)·-

Documentation 
The manual. "'h1ch seem, ,er) much 1n a 
'proV1s1onal' s1a1c. 11, terse m con1ent ,f not 
m Sl) IC, At fiN 1 thoug ht the Basic 11ias 
un y. but ha,mg spoued 1he SK RO\I I 
d1scmered m quick successio n first. 1hat 
,a nable arrays may be mult1-d1mens1onal; 
second. that stn ng arra)'S are perm111cd. 
and may be mul11-d1mensiona l : th1rd. that 
variables arc noating point. and fourth. 
that math s functions are suppor ted. 

Nooe of 1hesc ,s mentioned m 1he 
manual. and it's perfect!) po,;s1ble 1ha1 
01hers exist. Granted the manual mu,t bc 
rega rded as be ing m 1tsdc,e lopmen1 stage. 
but 11 had been t)peset and printed . £\en 
v.ha t there 1s1sno11ooclcar mplaces. Basic 

LET. for e:camplc. 1s 1mphed to be 
oh hgatory rather 1han opt10nal. 

Verdict 
I hke 1he 6809. although pro« ssoB 
designed to be eompa11ble w11h ear lier 
archi tectures. 1n 1h1s case 1he 68(X), of ten 
ha,e 1nstruc11on set anomalies as a result. I 
hked 1t less on acquamtance. d1.SCOH~nng 
the i;lov,nes.s of the mdeii: registers. and its 
nasty habit of sett ing status bits during a 
·ismre 10 mem ory' instruction. 

It's s11ll bener than most chips a ~ a 
begmner'sgu1de 10 machmecode. as11 has 
(ev. of the Z.80'sanno)'ing mcon<;.istencies. 
and I hke 64K DRAMS. because )OU get 
lo1s of memOr) and few chi~. 

So ide ally I v.ould sa), great, JUSI "'hat 
you need 1ostar1 on. Bui 100 much seems 10 
ha,c bee n 111-con«l\ed(or 1us1 forgotten). 
from the hard11i·are 1ot he vi<.leoc1rcmlr) to 
1heO Stothedocu menta 11on. pre hm1nary 
or not. 

If Adap1on Engme e rmg has a lot of 
pre-release tmprO\Cments up its slee,·e. 
then I wish 1he comp.an) luck and I'll be 
qu11e ready to re'lse m) opinion. but my 
feehngis that mostofthisshould ha,ebeen 
selllt"d at a much earlie r stage m the 
mach1ne's h1slol'). 

The C9E board "'"'ll be sold assembled 
and tested for £185 plus VAT. excluding 
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keyboard and power.supply. The choice 
will be up to the bu)cr. bu1 Adaptors w1II 
have its own mode ls. The PSU will cost 
£10.70 plus VAT . and the keyboard £4() 
plus VAT. 

The re arc also plans to produce a range 
of cx pansaon boa rds, including a co lour 
encoder. a disk<0n troller . a 128K mcm· 
ory expansion board and a CP M adaplor 
card. 

POi MAY20- MAY26, 1983 

SPUIFICA­-----------M--
61!A09runnmga1 anom,HI I ~,1111 
32K ron1a1n1n1 D9[ orcrallnJ \~\!Cm ;1nd RJ,11; 
1-A'O paJ('\ of ~2K cxp.andat>lc 10 2, tb 
J2 b) 160f 2.'6 b\ 19! p!'(t°I\ 
Non<.l;scrmus1M1ppl) 
F"e SS-~eipan\ton 001\. tare mtcrf..-c. \Kk(•1>\ltru1 
T,pc ~-D9[ and 81SIC 
Mail ordtr from. Adapton (Eniinecnng). LonJon [7 



TRAVEL SPECIAL 
COMMODORE 64 

Tracks of 
my tyres 
"- M0tOJManui .,._ 
Commodore 64 ,.._ £8.9S 
r...... A~~ntt,P08ox88. 
Rudin& , BcrU ,.._. C..sscue 
........ Bas.c ... _._ NOM 
O.W. ~t.il Ofdtr . dcakn 

The. Commodore 64 " ,en 
,uong (m '°und. high re...:,Ju·· 
11on gr.11lh1c,. ;tnd colour. and 
dc-.crH·, 10 ha\c prog ram,; 
\H11tcn "'h,ch nploi1 thc...e 
qu.1h11c, 

t\rcade game, are a nawral 
chmcc and car dn\ mg g;imc,;, 
m pamcular. arc ,uff1cicn1h 
tt:,tm~ to he .1 challcni;c "h1lc 
not tlcing ,1, f rt1'1r ,1tmg ;1, 

.11n:r.:1f1 'lmul.illoih. for 
:1mplc 

Objectives 
Choc.Nng one of mnc k,cl, of 
d1ff1culh, ,ou pilot ~our con 
;iround .i trad "h1ch include, 
motor\\.t\ -.cct1on,. ordma n 
ro.id, .ind d1r1 1rad, h.-,1, 

\ou v.111 mccl 3 numher of 
h;11ard, on the "'". mdudmg 
,l,cli.. patchc, and a,al,u,chc" of 
houltkr.., I n add111on )OU haH~ 
10 pa ... s ot her rood users. and 
the local a mbulance crosses 
)Our path. 

In play 
Throughout the g;1me t hen· 
arc reah .. 11c engine no1..c;; a .. 
,ou dr i, c. and a ron-.tanth 
ch.1n~mg .. pcedomcter " JU;I 
one of the da .. hhoard mstru­
menh 

You also ha,c to keep an 
eye on a gauge which 1clls you 
1f )OU are drhmg too slo\\l y to 
keep your batte ry charged. 
and a fuel gauge tha t \\ arns 
)OU to call m at a garage. 

01her haza rds include Jogs 
m 1hc road - h11t1ng one will 
cau..c )Our engine to o,·erhcat. 
.. 1gn,ried by a nashing hght , 
follo""ed by an 011 "armng 
hgh1. If )OU fail lo get 10 a 
garage m 11me. your engine 
slops dead. 

Pothol es will make your 
.. 1ccnng go ha) '\\ir c. 

Each map secuo n com­
ple1ed earn,; an cxlra thou-.and 
mile,;. and for clocki ng up 5000 
mile ,; )OU get an cxira car to 
;idd to the fi,c you star1 off 
\\Ith 

If )OU st11l ha,e four cars 1n 
the garage a1 thi s time. you 
,;core a ma~l\c 10,(XX) miles. 

Verdict 
The prog ram 1s surficient !) 
ab<;orbmg for blase user,; (me) 
"ho genera lly take no interest 
in g;1me,; to ha,c a tho rough\) 
t!OOd 11me. 

Motor Mama 1,; a rir)t-class 
arcade iame of atxorb 1ng m-
1ere .. 1. and requiring ron .. ,der­
able skill to soccccd. 

It 1s a pity that 11 comes on 
ca,;sette - alt hough a car­
lndt!c \\Ould undoubtedly be 
more C'll:pen-.nc - because 
th,,; is a game hl:ely to be 1n 
gre at demand ,n the home. 
alld ""a1tmg for the casse u c to 
load ""'11 pro"e frustrating. ....,._ 
RATINC -... ...... ~~~~~ .... ,._ ~~~~~ 
u.. ...... hi .. ~~~-- ..... ~~~-

ORIC1 

Flying 
tonight 
._. One Fl,gtn .... 48K One 
NN £7. 9S,..... Tamoft 0353-
2271 Prodw:u lntcmattona.l 
,.... Cas.seucl.-. Bas,c/ 
m.cb 1ne code ... Mall order or 
Oncdcakrs 

Flight simulators seem to be in 
fashion the se da rs so 11 was 
me\Jlable that one ""ould be 
produced for the One. 

A flight <ii1mulator puts you 
m contr ol of some aircraft o r 
anot her - gene rally a Boeing 
747 - .... h,ch you ha,c to Oy 
around and land safely. o,cr· 
coming e, cr )day hazards of 
air 1ra,·cl suc h as mountai ns. 
crosswinds. lack of fuel. 

Objectives 
You ha,e to contr ol speed. 
chmb. descent and d1rcc11on of 
t he plane and put 11 00\\n 
s.afcly on a ,cry short run"a) 
to wm the game. Should you 
fail. points arc ded ucted from 
a fixed score. 

Throughout the game a 
bird ·s C)e view of the plane 
and surrou nding terrain is dis· 
pla)Cd. There arc also se,eral 
digital readouts to show direc· 
tion. spe ed . and the hkc . 

As )OU l r) to land, the 
colour of the runwa y changes 
to indtCa1c where )'Ou are . 

In play 
Scmng up the game prO\ed 10 
be a hu lc difficult - surpn ~· 
,ng. because the inst ructio ns 
were clea r enough . One side 
of the casseuc ""as labelled 
.. r· and the othe r "S". I took 
this 10 mean fas1 and slo"" 

recordings but af ter much , ain 
lr)lng, I d,.sco,.·ered the labe ls 
had been S'-" itched. 

1l 1e game takes abou t 30 
,;crond,; to load. di,;pJaying 
mcS!k.'lgcs hl:e ·fas 1en y-our 
seatbelts' and 'Extingms.h all 
cigarettes· before 1al:c-off. 

Then )OU get a Vle\\ of the 
scenery with the runway on 
lhe far nght o( the scree n. You 
ha, c to steer your ai rcraft on 
10 1he run"'a) through tt<XS· 
""'nds. o,er 1hc moun1ains. 
and past ot her hazards. 

Once the plane is hncd up 
'-"Ith the runway. a JD view of 
II IS d1spla)ed (altho ugh II 
sudde n!)' bcro mes night) and 
you ha,e 10 land . I ne,e r 
ach1C~, ed thi s. 

If )OU crash )OU get a 30 
actio n replay showing 1he 
plane hilti ng the groulld and a 
pa rachute Ooatmg genii) to 
earth. accompanied by a few 
bars from Cofonrl Bogr)'. 

A post mortem is then con· 
ducte d tclh ng you ""hat went 
wrong. your score a nd an in· 
vitation to play again. 

Throu ghout there ares.arcas· 
tic messages to keep you on 
your 1ocs. 

Verdict 
As O,g.ht simulators go On e 
A1gh1 is refres hingly different 
with plent) of comment and 
things g0tng on. t,11:ccllenl use 
is made of the O ric"s graphks 
and sound and on tk \\hok . 
the game l<ii great - which i~ to 
sa). add1Ct l\C. 

My only grumbl e is t hat at 
the ea"cst le,cl. it 1s still well 
nigh 1m~s1blc to get the 
plane do""n 1n one piece. 

RATINC ~­....... -Uwo<-
Offl' .. v1tu. 

Da,WJ-
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Compo ser is an exciting new musi c 
program for VIC 20 owners. 

Pop in th e program and you 'll see 
two staves of music appear on your 
scree n, all read y for th e notes of yo ur 
new hit-tun e.(Eve n without pr evious 
musical experience you'll be surprised 
how easy it is!) 

Use th e keys on the top row of th e 
keyboa rd and as they play you 'll see 
th em appear as not es on the screen. 
You can put in sharp s and Oats by using 

the sh ift key, and change the length of 
any note jus t as you wo uld on a pian o. 

When you're happ y with your tune, 
you can play all ofi t back and even store 
it on your tape recorder: 

Very soo n you 'll have a who le 
concerto or catchy album track. 

And if that sounds good jus t listen 
to th e price. £ 11.50 for th e com plete 
program. 

Send in the coupon right away. Ready 
to start on your next big hit! 

COMPOSER THE MUSIC PROGRAM FOR VIC 20. 

Co..Reg.'\ o.16')l).?0 

PC''-: MAY :ZO.MAY?o. 19183 

Ava1k1bk soon from .all 1~ood ~oll w.1n .• dealers. 

f°'Scnd 1h1.scoupon to: ~larkc1111g t-. l1croSoO:ware Lid., 1-Ri:.l:.POST. Ipswich I PI SBR. 

r.o. I IJ r-I IIlll.: J 

Signature. 
PU.ASf l'.SIBUXH-'rl T"U 

Name 

Address 

.. 



Sell your 
unwanted 
Software! 

80% of original price paid! 
Any home micro ! 

Special opportunity to get into 
games programming will be 
enclosed with details sent! 

Spectrum 16/48K - ZX81 - VIC 20 - Commodore 64 
Dragon 32 - BBC A/B - Orie - Acorn Atom - Lynx 

and Newbrain. 
- -- - - --------------- I------ - --------- ---
Send for full details to: : 

COMPUTERHOUSE 

FREEPOST 
ILFORD 

ESSEX IG1 2BR 

: Name _____ _ 

: Address _____ _ 
I 1 -------

:------­:-------
1 
I 



MICRO MUSIC 
BBCMICRO 

Called to 
the bars 
,._ 88CM11MC:Synt~ r 
....... M11s,c,y ntha.i)(', 
.,.._ 32KB8Cm JO"o,.... N.50 
,....., 8u 1·B)'lC'Soft~ arc 
OSI-W 2642,._.. Caue ttc 
.... Boot s. Snuths, matl order 

Have you ever toyed with the 
idea 1h:.1 inside you hcs a 
do rmant Moza rt. Gershwin or 
McCartney? 

Well, now here's your chance 
1oscc1fthcydo . 

First impressions 
The program comes in a stan­
dard cassette casing with a 
colourful cover. Inside 1hc co,·. 
er arc lcng1hy mst ruct1ons on 
how to LOAD and RUN the 
program. II takes a little Ythilc 
to get to grips v.1th 11. and you 
need to read the instruc t.ons 
carefully in conJunction with 
t he sou nd section in the BBC 
use r manual. 

Objectives 
The a1mofthc progra m 1sto use 
the menu driven system 10 
shape the va nous envelopes 10 
produce the type of sounds )OU 

want . 
The cornpos1 t1on crea ted can 

then be played back all at once, 
or as sections. with the facili ty 
to play back pre, t0us rcnd-
11tons. And 1f )'OU hke. )'OU can 
u"·e you r masterpcce on disk 
orcasse ne. 

In play 
Wuh my fingers itching 10 
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crca1e some wonde rful sounds. 
I typed yes m response to the 
q uestion displayed m the mid· 
die of the screen asi:ing 1f 600 
notes was sufficient. 

Four op t ions appea red at the 
1opoft he$Creen 1n a ltlac hue­
D(osplay). E(dit). P(lay) . 
L(oad) and S(a,·e). 

To prog ram the en,elope s I 
sclceted the E(dll) fune11on by 
typing E(RTN) . Immed iately 
!he screen was filled "''tlh 
anolhc r me nu - E (m·e\ope) • 
C(hannc l). A(II) and S(«toon) . 

The sound parame ters arc 
changed by typing in the nu m­
ber of parameters )'Ou want to 
alter, ,g I follok't!d by RTN 
altt!rspitch . 

Eventually . I program med 
and named five en,elopes, 
namdy - guitar, bass. piano. 
drum and flule. 

I entered some notes in 
thesoundchanllCI and from the 
main menu opted for my ptece 
to be pla)'ed. Then . fingers 
crossed. I pressed RTN and out 
spilled a cheerful performance 
of' I am Sailing'. 

Verdict 
BBC Mustc Synthesiser takes a 
lin le while to get used to . There 
arc a lot of op1ions provided 10 
crea1e vers.at1le sound effects. 
but lhe emphasis 1s on expc n ­
me n1a1ion to get 1he requi red 
sound. 

Good use is made of the 
excellent sound capabih t1cs of 
the BBC ,a ndoveral h t'sagood 
progr a m which should prov ide 
endlesshourso fentcr1a1nmcnt. 

RATING ~·­...... -UMol..clliM -·-
1,- i-, 

SPECTRUM 

A sound 
purchase 
- Mus.c Makrr ......... 
MUSIC cx,mposmon Pf01ram 
.,.._ 48KSpcctrum N111£5.75 
......_. lkll~r Sofl• u t 0 1-
90) 1816 ,... Ca.M"Ue ..... 
m.a110tdcr 

Many recent softwa re releases 
ha, ·c tncd 10 ma ke the mos 1 of 
home computers as music mak­
ing mach11lCs. So. being some· 
whal musica lly inch ned, I was 
inte rested to find ou t what 
Music Maker had 1ooffer. 

Objectives 
The aim of the exercise ,s to 
choose a musica l key - and by 
U5mg 1he notes "''!Ihm 1ha1 key. 
crea1e your own melody, which 
can be played Nek at var10us 
1empos . 

First impressions 
The program came in cassette 
form. with a fair ly bla nd cover. 
lns1ruet.Ons on LOA D mg and 
how 10 use the progra m were on 
1he reverse side. 

The program pro, ·ed easy to 
use. and I beca me fam1har wi1h 
1t fairly qud :ly. 

In play 
After LOADing lhc tape lhc 
ccni ral area of 1he screen dis­
plays the range of musical keys 
available from C 10 0 nat. Next 
to each key is the number of 
sharp and nats . 

lchosc:Ebbyusi ngt hc K key. 
which mo, ·cd sequentially 
1hrough the list of keys . 

Nex t on 1he musical agenda 
was a selection of time sig_na-

lu re. Tbc number of beats per 
OOr-2. 3.4o r 6-1sselccted 
byusingthc Bkey . Thc value of 
!he nole - 2. 4. and 8 - IS 
selected with the V key. 

The next step is s1mplic,ty 
itself. Af1er pressing the oblig ­
ato ry K key to con linue, you 
selected the tempo. which 
varies from 38 10 188 beatS per 
bar. by using the keys 0-9. 

Then things really began to 
take shape. After I h11 1hc K 
key, !he screen greeted me wilh 
a colourful display of all the 
notes in Eb . 

Rest can be entered simply by 
press mg R 1ns1cad of sclcct 1ng a 
note. 

A maximum of2(X) notes can 
be s1orcd and there' s a counter 
to display the nu mber of note s 
used . And when a bar 1s filled a 
llCW bar line ,s drawn automati· 
cally. 

The re's also a mcc fac,hty 
prov ided 10 eithe r shorten or 
lengthen a note' s duration by 
using the right a nd left ar row 
keys . 

Selected notes arc played 
back as 1hey appear on 1he 
screen. The screen then dis­
plays a menu opuon to replay 
lhe melody. change its speed. 
add more 001cs to the melody. 
SA VE it on 1apcorc rea 1ea new 
practice. 

Verdict 
I found Music Maker both 
enter1aini ng and msiructil-e . 
Tilcrc is no prov ision to pro­
duce chords, beca use the Spec ­
tr um does n't ha, ·e a three­
channel sound chip. But o,·er· 
all. it's a gtXld program 1hat is 
well wor1h a hsten . 

RATING ~­...,._ 
UNllf-_ ..... 

1.- -. 

" 



SPECl1lUl1 
Raging 
robotics 
._. E.inbmty Allallh ...... ZX 
Sp«'1ru1 Nll £' 9S ..... 
ICL Sohwe ,._ C..... -------WH s-do 
Tobor comes in sltCk, we ll· 
designed packaging which 
seems to promise a new high in 
Spectru m th rills. arcade action 
par cxccllcnct . As for what you 
get when you load it up . 
wcll . 1hat's anot her story. 

Objectives 
On a mission to discover new 
life (sounds a bit familiar?) yoo 
dcvcl op tr oublcwith your prop­
ulsion and naviga t ion systems. 
You land on the planet Kala­
nium 10 look for grin ian stones 
to repair your ship. 

But (surp rise!) the pla ne t just 
happens to be ruled by a race of 
vicious robots whose only aim 
in life is to destroy invaders. 

But watch out : the robots will 
di.sintcgratc- wcll, thaf swhat 
the instructi ons say - if they 
collide, bu t green robots arc 
indestruct ible . 

In play 
O h. what a lo\ ·clyborc . After a 
\ 'Cry pro mising ti tle SCTccn with 
some tasty-looking grap hics 
bu ilt up duri ng load ing. the 
game opens with a ,·cry basic 
maze: indeed. Th cnadoor a 1 the 
top ld1 corne r of the scree n 
ope ns to admit the little man 
you cont rol. He strolb-very. 
very slow ly - to the bot10tn 

r 

right come r of 1hc screen. 
where he simply s1ands and 
waits for a pack of five robo1s 10 
mo ve into position . 

The whole process takes a 
good tv.·enty seconds , du ring 
which all you can do is sit and 
wa tch . 

When a t last you arc se t free 
of you r t ime warp , )'Ou can start 
to move , once again pretly 
slowly, and shoot at the robo1s . 

The robots can also bowl 
balls at you - again . 1hesc 
don't exact ly move at the speed 
of light , and 1hey disa ppear if 
they hit t he edge of the screen. 
But you can come a croppe r if 
you take a potshot at a robot 
which has just tu rned green . 

I f you manage to get )'Oursclr 
killed . you'll get a jo lly liule 
tombs tone. and 1he 1unc you 
can probably guess. lr. on the 
other hand , you zap all the 
robots . you get a sna tch of Land 
of Hope a nd Glory , and a new 
maze. Th is time , the robots and 
you move ju st a shade faste r . 

Verdict 
Give me Pacman any da y of the 
week . This game is ju st 100 
predict able for my 1as1cs- 1hc 
robots don 't even take up 
random positt0ns in the maze , 
bt.11 trun dle to the same spot 
every t ime . 

Wiping I hem ou t isso easy. at 
1hc lower levels it' s guaranteed 
to give you a gu ilt complex . 
You'll never be able to open a 
can of beans with an easy 
conscience again ... 

-r.....tt 

·----.. __ " 
---·· L __J 

" 

OF 

SPECTRUM 

Corridors 
of power 
- Tobof .... "8 K$pectNm 
..... l.7.9S........, Elfin 
Soh11..-are:. Ot9l·SJJ70 ,..._. 
Caut uc .._... M adunc rock 
..... Mall onkr 

You :.re a 1op~crc t agent .... ho 
must e nter a foreign embaS~). 
find the code room. steal 1hc 
cla~1f 1edaph ersandcscape. If 
1ha1 sound s bormgl) fam1har 
lhc difference m Embass) 
Assaul11s1ha1)o u ge1 a30,1ew 
of 1he building lb )OU 1ra\cl 
along ns corridor s. 

Nine le, cls of d1fficult) ar c 
offered altho ugh t he game 1s 
not\c ryco mplcx l pla)cd1ton 
a 48 K Spec trum but 11 will run 
on 16K. 

Objectives 
Th ere ,s a four·storc) cmbass) 
to explo re ,,..,th sc,eral room s 
on each Ooor. You s.imply ha, e 
to find lhc cipher room as 
qutekl) as possible and lhen gel 
out. There arc no gua rds or 
hidden dangers and all )OU 
need 1s a good sense of dir cc· 
11on. 

Fa1hng this. the re arc maps 
o n the walls at , arious p<>tnts 
""h1ch ...,,II show you a plan of 
1hc floo r yo u arc on. but )OU 
incur a t ime pcnall) for looking 
a1 them . 

First impressions 
Th e cassc ll c slce \ e 1s dea r!) 
labelcd and decora1ed wuh a 
ptcturc of the code roo m doo r 
,,..;,h lu rking shadow . lnstr uc· 
11ons arc printed on 1he ms,dc 
and arc simple and concise . 

a 

D 
D 
D 

The- game- loade d "llh out 
u oublc and of fcfl> the use of 
Joys t,ch or L.e)boar d . 

In play 
The g.ime L.1d,,. off b) asking 
,ou to .... a,1 ,,..h,lc 11 generates 
1hccm ba"'~) a nd for the abse nl· 
minded II d,~pla)~ a co mpas~. 
1he Ooor number. :md 1he 1,me 
elapsed 

The display 1s quite dazzli ng 
"" h green blu e ...,alls. )ello..., 
floor and hgh l blue ceiling and 
clea rly a 101 of 1hought has gone 
m101h1s. 

You u~ the four cur.or ke)'S 
10 mo,c left . nght . forv.ard a nd 
half turn . each s1cp 1akmg )OU 
abou1 fl\e mcires 1n the des,red 
d1rcc110n 

But the res.pon!.t to ~our 
fe,ercd buuon·pus hmg is ,er) 
sluggish "Hh the program 1ak· 
mg about fi,e tO~\ cn seco nds 
10 redr a.... the d1 .. pla) af1er 
e,ery mo,e. 

Oil« )otJ ha,c found these 
precious cip hers )Ou s1mpl) 
...,allz in and take them - no 
gu;irds. no boob) uaps . No-
1hmg. 

Verdict 
Emba~~) Ass.a.uh ,s cer1a1nl) 
different 10 1he usual t)pc of 
maze game bul 11 soon lo~t its 
appeal because of the lack of 
dange r . You could hard ly call II 
c :<c1tmg . 

You could drum up some 
inte rest b) compet ing .... 11h 
friend s for 1he fas1cs1 lime. but 
you could do 1h1s with most 
games. 

Th, s may be ICL's ide a ofan 
en1cr1am mg game. bul I'm 
afraid 11,sn' t mme . 

RATING ......... _.. 
Plllyawtty 
UseolMacWne -·-PCN \tA.Y 20-\ 1AY26.198J 



JABBERWOC KY give you the chance t o become a secret 
agent! Can you reach London with the secret plans before the 
KGB reach yoo7 
This adventure game with Arcade Action features single key 
commands for fast , real-time excitement r Written entirety in 
machine code for the 48K Spectrum! 

WIL L YOUR AIRLINER REACH IT OESTINA TION1 

CAN YOU OUT-SHOOT THE ENEMY? 

WILL YOU EVEN FIND THE GUN? 

WHO IS MRS . BORGIA? 

WAPfnD - MACHINE COO£ PROGRAMS - EXCfu.ENT ROYALTIES PAIO 

JABBERWOCKY SOFTWARE 
610 WASHWOOD HEATH ROAD, 

BIRMINGHAM 88 2HG. 
Ac cess or Barclaycard Orders Ring 

0213266394 
---------··-------------------·--------·----------------------------! I indou chloque/ P.O. prfM>le to J•bbenwcky tote1 £.. or debit my 

, Accc.-J Berdl yc.-rd 

i I I I I I I I II I I I I I I I I 
i Sigt'91Ul'I 

: ..... 
:--i .-~,.-.JABBERW()CK":Y-mN2HG 





TheWorlmg 

Dragon32 

'floeW ...... .._,,.,.,_ i.....-,.........,,.,s.,-. 
-.101439 61351 .. £5.95 
1-158,-J . 
The Dragon 32 has been pri· 
v,lcgcd w11h a deluge of books 
claiming 10 advance the pro­
gramming prowcsso f1~ user . 

This lucrat l\'C marke t has 
probab ly been saturat ed 10 
5uch an exte nt 1ha1 more fer11le 
fields of endeavour for 1hc 
D rngon user must be found and 
exploited . 

The Working Dragon bas 
been wr itten 10 pul 1he D rago n 
to wo rk on 'serious tasks' like 
·managing yo ur money'. 

The author claims lhc boo k 1s 
designed 10 be used. noc read . It 
illus1ra1es a modular approach 
to programm ing - progress mg 
t hrough a senes of subroutmes 
which can be fabricated mto 
·sertOus' applica1ion programs. 

Contents include sub-
routm« for runnin g databases. 
keepUlg financial records and 
displa ying account s. 

If s a good one. but )"OU'd be 
well advised 10 learn Basic 
programmmgfirs1 . IS 

. .,__,.,. __ 
32' ., ftoNft YOIIIII, Roeer lusll .... ---..... ,., Tinlllortoel,_,., 

PCN MAY 20--\tAY26.198J 

--101-194 44951 .. 
£4.95 (~ 110pac es) 
Yel another paperbac k for Dra ­
go n uscn packed w11h games. 

With Mx chap1ers and 29 
games , if s inevitable the usual 
arcade. space and ad\ •cn1urc 
game s will crop up . Bui brain 
1w1s:1crs and boa rd games arc 
lhrown m as .... cu . 

lim ll art ncll . 1he editor , 
claims the authors spc nl much 
time making 1h1s a n instruc tive 
boo k - illustrated by the 
vane ty of progr ams. l-lowe\er. 
I could n ' I help fcc hng nen ·ous 
.... hen I read 'the publishers 
ca nnot be held rcsponS1blc for 
running mistakes that may 
occur'. 

All programs ha\ ·e a gene ral 
introducti on preceding lhc last­
ings, bu t not al l the lis1mgs ha, e 
a sho rt cxplana11on to mdtca te 
whal happen s bet.,..een certain 
Imes . 

And .,..hen exp la na11o ns do 
appear they lend 10 be thin . Few 
of1hcm ha ve screen shots of the 
game, alchough some ha .. e • 
drawing or a 1eleV1s1on with a 
sketc h 1n 11. 

H )'ou·r e loo k mg for a cheap 
way 10 gel lots of games- and 
you don't mind typing m Jong 
hs1ings- then this is a boo k for 
you. Apart from 1ha1. 11 has 
httlein struct1onah1alue. TJ 

If )'ou·"c mastered Atar i's 
Bas ic and want to.shar pen )Our 
prog ram ming skills, then 'Mak­
ing the Most of your Ata ri". ma y 
be lhc shot m !he arm you need. 

The book clai ms to conta in 
all lhe techniqu es you need to 
know 10 get the bcs1 from you r 
mach ine, and 1s pr1manly 
aimed a1 newcomers w11h a 
month or more micro expen. 
en« . 

The 14 chapters. CO\ering 

1optcSfromgr ap h1cs 1opro gra m 
pr otect ion. expla in certa in 
com mand words and how 
they 're used . Occas1onally a 
small program (less than 200 
lines) is used to illustrate use of 
1he co mma nd. And !here's a 
useful lis1mg .,..here !he re­
dcfini1ion of a char acte r 1s 
given . 

The usual games crop up m 
chapler 13 - w11h a "ers 1on of 
F'rogger and Sma shout (a \Cr­
s1onofBreakoo1) . Thereaderi s 
enco ura ged to ado pt the prog­
rams and mcorpo rate 1hc ideas 
in lhcm into his own prog ram . 
\\-h1ch is com mendabl e since 
thi s facilitates learning bydo 1ng 
rather than by re ading a lone . 

Ther e's a 101 of information 
in 1h1s book and 1t !thould be 
useful for aspmng game s pro­
gramm ers. TJ 

Shoppmg around for a micro 
can be a btg headach e. That' s 
\\-here a boo k. hke 'Choos ing a 
Microcomputer· is suppose d to 
he lp . 

Franci s Sam1sh g1\·es lhe 
home a nd bus iness user grou nd 
work. 10 goon before he reaches 
for his cheque book. 

To the prOSpcC11ve home 
comp uter bu yer he says 'If) 
before )"OU buy' and ·cton't buy 
any micro 1hrough mail orde r 
unless you have been able to 
inspect the machine before ­
hand' . Tips for hunte rs or 
bus.mess machines include 
'a nalyse how your busme ss 
wo rk.s before start ing 10 loo k. 
for a micro ·. and ·gel qualified 
advtt 10 help you mak e a 
cho ice'. 

lnall, IJc hap1erssk im ove ra 
wide span of sub1ccts giving a 
general (eel of lhe micro ma r ­
ket. deahng .... 11h hardw a re. 
softw are. 1ec hnology. pro­
grammin g a nd so on. And to 

round 11 all upthere 'saglossary 
o f comp ute r jargon. 

Allh o ugh supposed to be 
aimed at both home and busi­
ness . this boo k tends to bend 
lowards business. 

For 1ns1ance. m chapte r 13, 
the hom e user loses out whe n a 
Ii.St of bu!omess packages IS 

give n. 
Ano1her problem with books 

hke this 1s tha l the 1nforma11on 
in them can get out -0f-da1e 
quick ly. 

Ho.,..cver . as a general boo k 
10 get rough gu idelines, 1h1s 
1sn•tbadforthemoney. SG 

Three cheers. Tllesc aulhon 
ha\ •e sponed 1hat usin g vari­
ables hke X. Y and Z o nly 
comp hcatcs the issue when )O U 

could eas ily replace 'oil filler' 
for X. 'oi l' for Y. 'labo ur ' for Z 
a nd soon . 

This boo k stops Basic look­
ing like a mat hema tica l mess 
and put s in good. pla in Engh.sh 
in.stead. It tak es you from 
scra tch. a nd must surel y be lhe 
toddlers ' guide to lea rning 
Basic. 

Chapte r 9, Amma11on for 
Ga mes. had me glued 10 th e 
spo1. learmng how to cr ea te 
ammated snak es and bounci ng 
balls. and made mew1.sh I'd had 
these facih11eswhen I was a kid. 

This very readab le boo k goes 
on to explain ma1he ma 1tcal 
fu rtetions and stnn g handhng. 
file handhng . progra mmable 
characce rs and sound. 

The cherry on the lop (or 
should I say the chces«akc on 
the screen ) 1s 1hc mine of m­
forma t1on coma med 1n the 
glossary and index . This book 
1.s ,.en wo rth the £5.95 imest­
ment. WP 

" 



DOUBLE DENSITY 
80 COLUMN D.D. 

EPSON FX80 
DAISYWHEEL from 
MONITOR 

£995 
£1195 

£365 
£425 
£89 

(Prices + VAT & Delivery) 

DISCOUNTS 
ON 2 OR MORE 

WE SPECIALISE IN OSBORNE ANO 

A.I.M. RESEARCH 

~.s:::::,:,;:a;i;, :it~·:tfc0,::';! = !!:! 
you 've been paying;::.~/:;/"'°° •tlcka than for 

xForth 
~,:,,~aisedUsed~~~~~;~,~ 
beglnnefS IOO. From t:50 
We llilo sel all FIG •nd Mounta,n View Prest literature on Forth "" .... , .... .. ,..._ ... ... ---!~ ,t=inal w~~j':J.. """""" The.,..,""""''°' 
serious~ an printers, does k>otnotes, oon1enise1e 
£225 
We alto sell Mitu and Scribble, lhe precleeeUOrS of FinalWord. 
wnh ~al tource code lor lhON With ~ needs 
The Word Plus (tml = cheCker by Oas,s S:ystems Not dlrectty relaied 10 

best ..:.~bulJ::°'!~~ 1J:~~·ltis.: 
performs rn,ny othef usetut taskt for wntets wont, With othef 
popular word processors as well H FlnalWord t 11 0 

dBase II ~~'*t.rsarantee 00 the only database handler 

Account s 
~ eu:= fl:~ems - oomp'8te accou,oog package, 

,-,.-·-'1·11111 ,,._.,.. ....... __., ....... -••- ,.r_ , __ *a•--,.. __ ,..__ 
M11Dp,a,"'°1S"li,VATIIII .. Ofdlf$ 

OM'-enqrurrln~ 
2011eA~hM 

TEL~7o'223)35398S ~ 

32K Rampack For Your Vic 20 
Special Offer 

Choose any of the following Gemini software 
cassettes 

requiring 32K memory. 

1. - .. 4. kmllce Statements 

2. Stock Conlnll 5. Home Accounts 
3. llalllng Ust 6. Commercial Accounts 

SPECIAL PRICE £59.99 (Inclusive) 

~------------------· 
SMcl lo PLUS 80, 31-33 LOWER ROAD, HARROW, HA2 ODE. 

SOFTWARE1. 0 2. 0 3. 0 4. 0 5. 0 6.0 
32K RAMPACK ON ITS OWN t49.99 0 
161< RAMPACK ON ITS OWN 1:37.99 0 

INDIVIDUAL SOFTWARE 
PACKAGES t19 .951 0 2.0 3.0 4.0 5.0 6.0 



IQProgramCards 
Ano ther dehe into our readers" programs 
for you 10 cut out and keep . The ob.scn ant 
among you .... ;u noucc the absence of the 
subroutine $«l ion this .,.,eel... Th is is not an 
o"·ersighl. but a result of the .... eal!h of 
readers 'p rogr a msthat are no" queumgup 
to be pubhs hed . 

We feel that )O U would rather get gomg 
on the programs so 11ie \Aoo11l pnnt 1he 
su brout, ne section on an occasion a I basis In 
future. 

Most of the programs and subroutines 
mdudcd eac h " eel:: arc capable of bei ng 
mod1fiedfo r uscona"·a nctyofmachmesso 
it would be nice to hear from an) of )OU 
" ho have done this for compu1en 01her 
tha n 1hc one for which they were.,., ntten . 
The address is given m column three . 

This week 
The unw ersal appeal of a little lost alien 
continu es. and now )OU can lend a hclpmg 
ha nd on your expalldcd ZX81. In a dose 
encounter .,.,,th Bnt 1sh Telecom. 1r~ ·zx 
phone home.· 

This program and us structu re is ex­
plained m depth in last .... cck's and this 
wee k's issues by Ad rian Boot. of London. 
"ho ,s a pho tographer and has taught 
various com puter- related subJcctS profes­
siona lly. 

AW Smar t . of Newport-on-Ta). 1s 
obviously one of those canny Scots as he 
has provided a program fo r the Dra gon 32 
10 play Connect Fou r. Th1sga me featured 
heavily m pre--Chnstmas ad\e rt1smg cam· 
pa ,g.ns on TV and no rmal!) uses a plastic 
pla)mg frame and counters. but transposi· 
lion to the Dragon pr0\1des an equally 
good re sult . 

CMBownencan at last breathe as,g h of 
rehef as 1he Database program from Ray 
and Alison Schofield. of Cheltenham. 1s 
completed 1h1s v.eek w11h the las1 1hrec 
of the Progra mCards in this wcll-rcce1\Cd 
series. 

We hea rd through the grapcvme that 
Ra). m fact . did not wntc much of this 
prog ram as he 1s more auuncd to III nting 
music programs. We plan toprin toneof h1s 

lv.ProgramCanls 
Homeward Bound Card1 of3 
8311HB113 
==~ ·:..;.'Y:!8meismadeofmodulnlntroducedlnPCN S..pages20-21,issue10, 

~ LET C .. • •t,• 
3eL£T8• 2 
4tlLETW•4tl 
SBLETZ • ;'tl 

~ ~RINT "1€LP l.L PtC)NE HOf1E• 
65 PRINT 
79 PftlHT " CNTCA SKILL l • '-'[RY HARO• 
75 PftlHT • 2 • HARO" 
N PRINT " !, • CAIIY" 
8:1 i,WUT t< 
9e CLS 

IN FOR I • ltl TC 611 
llrl LET R • IHT ( RNO • 8 ) 
12111 rDR .1 • e ro R 
l!.11 PI..OT l,J 
149 H[XT .1 
158 NEXT I 

2:111 ,.OR I • I TO ? 
2:211 F'OR J • 1:s. TO~ arcp -1 
238 l'\.OT l,J 
2419 Hf.:XT .1 
25111 HEIT I 

2611 UNPLOT 4 , 13. 
2?11 l>IPLOT 2, 12' 
2811 UNPLOT 6, 12' 
299 UNl"I..OT t, Ill 
3-N UNl"I..OT ?, 119 

PC"/ MAV20- \IAY 2tl,19te.1 

effort s in futu re so that )OU can eva luate his 
technique . 

Make thousands happy 
Kcep'emrom ing!Theprogramsed,1or .... ill 
no1 be happy unti l his desk is abso lutely 
co"cred m )·our programs . So make 
thousand s happy-se nd 1nJourp rogram. 
Bui don'1 forge l 10 include a plain paper 
listing with )Our cassette disk and a few 
bncf note s to ht-lp decode it . 

l f)our program ,s pnnted...,e"II recipro­
cate w11h a cheque at our standard rates. 

Contributions should be sent to: 
Programs Ed itor. Pu1onal Compmer 
Ntt1·s. VNU . fael)'n ll ou.sc. 62 Oxford 
Stree t . London W IA 2110. 
NEXT WEDC PCN's umquely annotated 
program listings include a memory u1d1ty 
for the B8C fca cunng memory tabula11on , 
memory modif y. hex to decimal and 
decimal 10 hex comef'Slon. wntlen ma 
...,·ell-st ructured manner, plus a Pacman· 
type game for the Spectrvai called 
M uochman . 

ZX8116K 
ZX81 BASIC 

- -Adnan Boot 
10 Seeds rllf'ldom number 

20 Tlmo--2S ~.:.-=.... 30 ...... Aenal pix .. oo-ordlnates 

70-85 
Set ... _ 

100-150 --
200 ---21~250 DrtlWZ..X. ~ 

200-000 DrtlWZ.X.'tt.ed 
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Tet.DepartmentEP2 
Georse Philip Services Ltd 
Amdale Road, 
Wtek. Utttehampton. 
WestSossex BN177EN 

35 EDUCATIONAL 
PROGRAMS FOR 
THE BBC MICRO 
Ian Murray 

Here is a selection of fully documented 
programs ranging from mathemati cs to 
geography , history and genera l science to 
spelling. 

Designed for use in schools. colleges- all 
programs have been checked in a classroom 
environment- and at home. this book will 
allow you to put your BBC to work as soon as it 
is unpacked. Each program makes full use of 
the BBC micra's remarkable graphics 
capabilities and together they provide a 
useful insight into programming techniques. 

£6 .95 (paperback) 240pp 

Available throoghaHgood--bul dyoo 
expenence any d,fficulfy please 1,/1111 the form 
below. 

I enclose my cheq ue/ postal order for £ ---­
(P1ease make cheques/posuil orders 
payable to George Philip) 
Name, ___ __ _______ _ 

Addre ss; __________ _ _ 

PCN MAY 2().MA\1.6,198.3 
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The gap, believe us, is wide. 
And the confusion surrounding personal computers, 

widespread. Because the term 'personal' computer now 
stretches to include a multitude of machines, with a diverse 
range of functions and capabilities. 

So let's set the record straight. And get down 
to business. Over the past quarter century Digital's main 
objective has been to personalise the computer. Permitting 
direct access to rtal computing power to whoever wants it. 

And in that time Digital have introduced 
minicomputer power into banks, mines, steel plants, farms, 
refineries, aviation, broadcasting, universities and assembly 
lines to name but a few. 

Digital were also the 6.rst company to mass produce 
minicomputers, and the PDP-ll is, in fact, the world"s most 
popular minicomputer today. 

A fact that makes Digital the world's largest manu­
facturer of minicomputers. Which, in turn, makes it less of 
a surprise that Digital have now developed a range of 
personal computers unrivalled in their ability to meet 
todays professional requirements. From the dual micro­
processor Digital Rainbow to the highly advanced Digital 
Professionals, the ~rst personal computers with the ability 
to perform numerous functions at once, there's a Digital 
personal computer to suit practically any need. 

And the Digital difference becomes even wider 
when you consider Digital's uniqueserviceback-up,which 
includes access to our Customer Information Centre, 
service support, software services and maintenance And 
in the unlikely event of anything going wrong, Digital 
guarantee to deal with any problem, on site, within 8 
working hours anywhere oh the UK mainland. 

Plus you automatically get a free U month warranty 
to cover all our hardware and software 

Ifs a service record that is, in fact, unrivalled by any. 
If you'd like further information about Digital pro­

fessional personal computers ring Digital on Basingstoke 
(0256) 59200 or contact any of the Dealers shown 
overleaf, then compare the facts with any other machines 
to see just how wide that chasm of difference really is. 

You11 end up on our slde every time 
Doing more. The Digital difference. 



Where to find your nearest 
Digital Authorised Personal 

Computer Dealer. 
LONDON 
Bc,,.uch.1mp Compult'I' Syslnns ltd 
l1S Fulh,1m Ro.ad. London SWJ 
Ttl 01-581 lH34 

~Compukr Tmmrwl 44 C.1thtdr"I PI.Ke 
LondonEC4 Td Ol -2..l021&7. 

~,1bltd . 
99 JOI ~'fflt Strffl. London WI 
Td OJ.4J9 3971 
!M,1rlti Res,t,1rch &: Advt"rhsmg~'ffk:INl." 

Cuestt'I Ltd. 0---12 New BndP' StrN't, 
London EC4 Td 01-5&.l ZZSS 

M.itmos Eledroma Ltd. 
14 16ctukl•P1.i«.London5WS9RX. 
Td OJ.J7J oo07. 
(()pf1cuns &: Opth•mologistsl" 

M1CT0 Busu~ 5~'11'15 PLC C.,nnon Strttt. 
London EC4 Td 01-021 1122. 

Pmon.11 Computl.'ff Lid. 220-226 Br-~lt' 
LondonEC2M 4JS Tr4 0 1.Jn 1200 
Pl.1nn1 "8 Consuli,HX)' Ltd. 4014 7 r .. 11 Mill 
LondonSWIYSJG.Ttl Ol-&39 .,143 

Jyrd..Xero11:(UK)Ud. ~Xtro,cSto«" 
"4 P1«.d1lly. London WIV 9HE. 
Ttl Ol-o290c94·S 

T~Xerox$tort' IIO~lt' 
LondonECZM OSU.Ttl 01-SU l!UJ,2 
r~ XttO'< Stott. :o-n Ho4bon\ 
London WCIV 6LS Td 01-242 9.5%·7. 

Sahw.i,rt Scicnc:"'. Thom !EMii ~-
14 C)IJ P.1rl Une . London WI Ttl 0J.499~c,q,g, 

Sohwnt' 5cln1CN-. U Old Stred . 
London ECI Ttl Ol-!.!i.l 1480 

Sumlocl Bond,1m Ud. lOJ -UR City Ro.id 
London ECIV IJX. Tf'I Ol-250050.5 

Syttc Products Ltd 
25 Bruton Ulne. LondonWI Tel Ol.409 IZ44 
jflttc; .. urt'V~ [)(,<.~Survcytllf. 
Structur•llv'l,,)l)'~M 

HOME COUNTIES 
D.tl•vKWltd.. Portr~ HO!.bt, [..1-,t 8.ly. 
CoicMSt« E~ COi 2XB Tf'I OlOtl 865&3.S 

Fffm1 ~•rC!'Ud..o5J Arnud.,leRNd 
F'dth•m. Middl(."5("~ Tel OJ.751 .5'."91 

CS! Ltd. Sto1rmopt' Ro.ad. Co1mb«ley. Sur"'Y 
Td OZ"OOZU2 
(Pvtotor Dro1kn& M.lnuro1ctur('f'ft 

KeyCompultrCmlrtS.. Ent~ House 
T«r.a« R<»d W•lton-on.Th..ma Surrey 
Tt'I l>'H22 427~7. 

Mtero Busull."S8 Sr,lnnt PLC 
119 120 H~ Strttl [ IOI\ Bcrlshm~ 
Td07.SH .SS211 

Microf..c,l.hn Ltd. 7-9Chun:h Ro.td 
Egh.:IIT\. Surrey Tel 0784 JIJJJ 
R.ml.. X'"°" (UK) Ltd. The Xff011 Stort". 
\A W,llwm Street. Slough. Bttlsh1rt SLJ IXY 
Tel 07.S.l ~6957. 

AUTHORISED mm 
PERSONAL COMPUTER 

DEALER 

STC MKTCJI',, West Ro.d H.,riow 
~xCM202BPTd 027944342 1 
Syttt Products Ltd. Co,d Houw. 
Tnt C•uww•y. Sto11nt'§.. M.dd~ 
Td: 0784 0.J91 I 

SOlTlll lSO\ITH EAST 
8.lrtholonwws Bus,~ S~Cf'l'd Ltd. rortntld 
ChKhester, ~ Tel 024J 775111. 
IAgncultur•I Supplim.. Fumtng) " 

Computtrbnd 
(SPffTingsComputn-Sh~Udl 
Spene« fiotbc!_ 12- 14 C•r llon Pl.KC!' 
South.mpton. Tt'I o;ru J9S7t 
Soltw, .. Sc><ne«. Abbey Hou,, 
232-292 F•rnbor-ouf;.h Ro.d F.tmborough. 
H.ints. Tel 0252 544321 

South t:.,..1ComputmLtd.. lSC.lSlleStrttt. 
H.1sh~ SUW'x. Tel 0424 42b844 

South E.t-11 Computm Ltd.JI W•tling Strttt. 
C•ntnbury. Kmt Td 01:27 59'117. 

South E.lstComputen Ud. 29High Strttt. 
M.udstone. Kml Td 0!>22o&lloJ 

SOl1lll WEST 
Comput.Kmler. Th<'•lrt' Squ.1rt. Swindon. 
W1ltsh1rC!'SN11CN Tel 079J612J41·2 . 

R..nk Xrro,c lUKI Ltd. The Xn"ox Slort. 
Bristol &r \.~I House. Bro,1d Qu.y. 
Bnstol BS,9q 7AX. Tel 0272 277828 

Softw•rt' ScM'f"IC~ Unit J9. Southfidd Road 
N.t,l'>t'.t Nr BnStol TC!'! 027.Z 8514oLJ 
South Co....t Computm Ltd 
South Co,-.t House W,mboumt Ro.td. 
Ft'fT'ldown 0orwt Td 0202 893040 

Whyrrwrk Compuh'* ZO M,lford Strttt 
S..lisbury, W,1.,th,rC!' SPI ZAP 
TC!'! 07l!JJlloQ 

MIDLANDS 
48 M,crocfflfres Ltd. Ufl4 North 8.n S..nbury, 
Oxon 0Xt60TF TC!'! 0295 06555 50796 

Micro Bus•~ S"Plems l,._C W1Asworih. 
Drmyshir" Td· 002.qsu120 

MMS Ltd. Krlwdl House!' 
75-'79 T.1VJStocl,. Strttt. B«fford MK40 lRR 
TC!'! 0234 40o01 

Zyg.il Dyn.tma PLC. Zyt:,dl Houst. 
TC"lfo,d Ro.td. 8icr,;.ttt: <Aon OXO OXB 
Td 0&92 .HOI 

NO RntEAST 
Mter°"'"rt' Computt'B Ltd. Dumond House!'. 
WtntekxL Street, Lttd, Tirl O.SJl 4.l4J77 

Micr<W,•re Computers Ltd. Pnory HOtM. 
11.\J H«Y-IC!'High Ro.Kl HullHU4058 
Td 04&2 562107. 

\~T«:hn1C.1l&Compuhng S~ lid 
Bnnkbum Ro.ad D•rln--.;IOf\. 
Co.Durh.lmDU60S Td,OJ25oOIU 

NORTHWEST 
Cytek(U KJ lid. S..ndrmgh•m HOUSf' 
9 W•""1(:k Road Old Tr•fford 
M.IT'lffi6tffMl60QQ Ttl 061~7l 4o&2. 

Micro Busu""" Systems rt.C. 
Birchwood 5(,C'nCC!' r•rk. W.amngton. 
Td o;i25 &22261 

R.ank Xtt0-= (UK) Ud. ThC!' X«ox SIOf'C'.. 
Peo1rt A!&ur•n«" House Dm,y ~u•r t 
L1vt'fpoolU9QR Tel 051-ZJ075ll . 

WALES 
R.ank Xtt0x (UK) Ltd. 1l'C!' X«o 11 Stort, 
SouthC•l tH ous,r WoodStrttl 
Cud1ffCTI IEW Ttl 0222 40118 

s..,... S- Ltd. 2o<> Nonh Ro.od 
Cud,ff CF4 JBL Td Ol2Z 34865,69 

sconANo 
Micro-C~(ComplC!'ttM1Cro15r,h.·"'tt)lld. 
JO Ouod.K Strttt. Ed,nburgh EHJ 6JN 
Tt'I OJl·.5!-673.54 

MIC1'0 Busn'IN!S Systems PLC 
Tumhoust AJrport Edmburgh 
Tt'I 031..JJJ 1000 

Pilgnm ~.~ M.Kh11"1C!'1 Ltd. 
u W.! L« Strttt Edinburgh. 
Tt'I OJ t-226 ssze 
(Sol1c1t<nl' 

Pils,,m ~~ t,,.1.Kh1re lid. 
Northfidd rt.ace Abttdttn. Td 0224 045104 

R..nk X«ox <UK) lid. TM Xtrox Stort 
100HopC!'Strtt1.Cl.t~gowC.Z ZTC 
TC!'! 041-JJJ 0495 

NO Rnt [ RN IRELAND 
Systffl11PlusUd.19C~mkyP•rk. 
Nf:w!OWNbbC"y. Northmi lrN nd 
Tel 023.134 2117. 

DIGITAL UK HEADQUARTERS 
Digit•! Equ1pmmt Co Um1tcd. PO Box 110. 
~•d1ngRC20TR Tel07J4&M711 



PffiProgrameads 
Connect Four Card 1 of 3 
8311C F113 

10 CL66 
20 OU'I A(., , "1) 
3-0 FOR 1• 1 TO 7 
4A COLU)•b 
:SO NEXT I 
s• M••"03'..9CE004CC03GEC" 
~ PLAY Mt. 
60 PfflNT91 I, " CONNECT FOUR": 
70 FM I •O TO b1PRINTeb.,+4 • 1,CHR '1 (4<1•J) J1NEX T I 
80 FOR Y•b TO 26 ST EP 41FOR .'(•8 TO !56 STEP 8 
qc, FOR l•O TO 4 
100 SETU .. 1. Y ,b l 
I JO RESETO• I. Y+I I 
120 NEXT 1,X,Y 
130 C l •O 
140 Cl•Cl+ I 
150 I F Ct< • 3 THEN 170 
160 PRI NT.420, "GAtlE DRAWN-PLAY AGAIN ?" J 1GOTO :520 
170 IF Cl/2>1 Nl(Cl/2l THEt,I C•O ELSE C•2 
180 IF C•O THEN NAHE• •" PLAYERI "' ELSE NAf'tE t, •"Pl.AYER2" 
1.,0 PRINT.J.b,NAf'IE t,1 
200 At, -CHR t, < 172+8 • CI 
2 10 PtUNTe44, A•i 
2 20 At, • JNKEY• 1 JF A• •• " THE N 220 
225 FOR l • l TO 7 
230 IF PEEtc:<338 +-11•2':5 4 THEN N•l 
23:5 NE l!T I 

PffiProgrameads 
Connect Four Card 2 of 3 

I 

Dragon 32 
Dragon Basic 
Autho<AW5mar1 

10 ON,- KtNn IO cyM 
20 AlfayN,,• , •) IIUNdlofWW'lliline 

30-SO =WTayCOl..(•)IOV-.. 
ot g Thie ii column ... -.. Oefinomuo,c-.. ~lhemulfC 

60 r ... 
70 ---· 1 
60-120 LooplOdi:lplay8bloc::kllnNCh -
130 lnlbali:NOOU,Wlrork)C,11 

numb9I' of ff'IOVN mtlde 
140 1na..- ....... 
ISO Chee* "'-1 v-r,e es not drawn 
160 ~..:'"-170 
180,-190 Aoulne '° dmplay which 

2c»210 ~:":'--....-..(,eel~ 
220 Wait for 1(.-y dllp,eNeon no1 ..... , 
225-235 Chick oolunn not w 

8311CF2/3 '-----------,-

1
-----------~ 

2 40 PRINl.4b, MWHICH COLUl'IN7M INI 
~ IF N< I OR N">7 THEN 18@ 
2':54 FOR 0•:5 TO 001 NEH O 
256 PRIN T. 4b,STRING• <tll,321 I 
260 FOR l •l TO 8 
270 I F COL (N H O THEN 190 
280 I F N•I THEN LN-COLCl)rCOLCJJ-cn.c1,-11ACLN,NJ•l-C: 
28:5 I F LN< O THEN LN•O 
2% NEICTI 
300 5• 4 • (1-C) 
3 10 RE'1 PLACC COUNTER IN CHOSEN COLUNN 
3,~ FOR J• I TO LN 
3~ FOR J • O TO 4 
340 SET CB• N• I , 2•4 • J, 3 • C/21 
350 r1• ••GA903C• 
360 PLAVMT J OOM•M • 
370 9€ TCB • N•l, 2 +4• J,ll> 
390 NEXT J , J 
3% FOR l•O TO 4 
400 SET CB• N+ 1, 2 •4 • U.i, 3•C/21 
410 NEXT I 
4~ FOR 1•0 TO 2 
4 319 FOR J•I TO 4 
440 Z•l • J 
4 50 IF AU, Nl •A (l +l,N ) +ACZ+2 ,N )+A CZ+3,Nl•S THEN P• l 160TO :510 
460 IF ACLN,Zl+ACLN,Z+O+ACLN,Z• 21 • ACLN ,Z+ 31•8 THEN P•2100TO :!UO 
4 70 IF ACb- l , J)•AC:5-l, l•J l•AC4-J,2 .. J) • AC3- l , 3+ J l•S THEN P •3 160TO :510 
489 IF ACl• l ,J) • AC2+1 ,l+Jl+ AC3 • 1,2+Jl +AC4+ 1, 3+Jl•S THEN P•4100TO :510 
4'N) NEXT J, I 

PCN MAY 27-JUNE 2.198J 

240 
250 
254 
256 
260-200 

-.. ,o Loop to COITlp6Me tul.,,.. -420-490 Loop to petbm tie win h -



BACK ISSUES SERVICE 
111 I 1111 <, \I'S I'\) <>l R I'< '\<<)I I I< 110'\ 

HOWTOGETTHEM 
All availab le hack cop,es of PCS can be ordcrM 
from our new Back l~ues Sen-ice, using lhc 
coupo n printed here 
For a guide lo the <;UbJc:ctsco\ crcd by M1cropaed1a 
C\·CI) \\Cd ,. see our \1icror acdia list abo\·e 
Send )·our orders to: Personal Compu1cr "'lcv., 
Back Issues Sc"°icc. 51-55 Frith Street, London 
WIA2 11G 
To make sure of geUmg all your rope\ m future. 
v,,hy nol fill in the 1ear-ou1 ,;ubscnptt on card in this 

.. 

MICROPAEDIA LIST 
Anatom y of the BBC micro 
Part I: Tune into the BBC - an exploded view: Tube map : 
blosso ming into colo ur: second opinion-a first t imer's look : maths 
and science on the Deeb: progr ammin g the func t ion keys: learning 
with Logo : BBC Basic; Use r Guide extra: al1ernatl\oc languages . 
Part 2: Introductio n to perip herals: pla) ing games- rc\ic"s and 
progra ms: ¥.Ord processing on chip and casscu c: histo r). 
Part 3: Net"orking : inter"\ ic" "it h Acorn's l lcrma n I la user : faults 
and servicing : video recorder link · up : t urtle graphics : Beeb boo ks. 
Go Forth 
Part I : Basic and For1h compared: For1h on your micro: assembler 
language: changing up: the Jupiter Acc. 
Part 2: Jup iter Ace software: guide to Forth : Forth on Apple . IBM 
and ZX8 1: mor e imple mentation s: Forth 79 v F IG-Forth : books. 
Gra phi cs 
Par t I : Colo ur co-o rdinat ed: Spec trum , Orie, Atari. 
Part 2: Graphi cs on the Vic 20: t he Video Int erface Chip explained: 
Drag o n displa) ·s: \ ideo easel on Atari 800. 

r - -------- ---- -- - -- ---- - -1 

I OROERFORM 
I Anyone issue is 75p, add1tK>Oal oopies55p, post& packJ"'9inciusive. Overseas I 
I 
readers p4ease add £1 per copy airmail postage Please allow up to 21 days I 

1
delwery. 

I 
Name Telephone(day) I 

1
street I 

I Town PostCode . 

I Pteasesendme =:';;~~:~ 1 
I made payable to Person al Computer News or pklase debit my credit card· 
1Visa1Access,AmeXt01ners 

I Cardno 
I 
L--------- --

Stgnature 

PC,. MAY?M,tAY 26. 198J 



~ProgramCads 
Connect Four Card 3 of 3 
8311CF3'3 '-----------

1
---- ----- ---, 

,..,,_ 
500 UOTO 148 
:,1e Pfl:INTel3,NAl'E • 1"' WIN9'f'\..AV AGAI N.,C'l' l l•H•1 
5 I 2 009U8 ee9 
515 OOBU8 700 
5N Pft l NTe 40, "f'\.AV AOAIN.,.IY/Nl"I 
,~ lt,PVt O 
5'-l' IF x• -v· HEN 5"1'Q 
5'10 0..5" 
5:W 1--0k J•I IU t, 1~Uk J•I 
~AO.JI~ 
579 N[IC T J, I 
~ OOTO ::!& 
5~ CLS 
6e0 END 
'" i. • •"O"Jl.81:!ll.1904C0,.8" 
71 e N• •"T4 l 1W• 1 POi XRPt I P•i 1"'121 AAOI Pt 21 f £F£EEP8000f"CEP 12GF CEPI :..'Ollf CFCPoF t• 
720 f't...AV " ' ,,. _ 
740 M'.Tl.MN 
M&FOR'1-0T03 
810 ON P 0010 sze,838 , 840,tr.:ie 
820 111•2•4 • (l• 1"111A-16 • 81•4 • N100TO 869 
830 81•2 •4et.N, Al• 4 • Cl•tOoA-l• • Bl•IUo00f0 U"'6 
846 81•20- 4 • Cl •l"l11Al•'l • CJ• l'01Ael6 • IH•A l 10010 N9 
850 81•4 • Ct .:l• l•Nl 1Al•4 • 1J•NI 1A-IO• lll • AI 
8~ Pfl:IN19A,C.« • f4'i'• l'OI 
878 NCO N 
~RETURN 

~ProgramCads 
CBM Database Card 10 of 12 
8311Co10;12 
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... S.c::ob'M~IO :.0 
500 ~"',:'!..":! 510 
512 ~ rOUC1ne IOlncMcMI win .... 
515 ~l'OUW'ltl0pl8ylhe 

520-530 ---_10 __ ... -·-540-580 StcupkwMXt~ 

set>«lO 0.-N O¥ef' 0-, IICf'Nn end .... 
700-740 -10ploy_ ...... -- _10 __ .... 

=.n,o :,,:=:-­
:7380 =~':tin St.m' onMI' 

7385-7380 Dlleb6e pnntet 

7395 RRMn 10 ms, h 
7..00-7585 Aa.i:.owbulln'DMt'onMr 

" 
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WANTED! PROGRAMMERS WITH IDEAS! 
Artie Comput ing . the makers 
of Gobb lemon , Golox ions, 
Ship of Doom. Combat Zone, 
Voice Chess and many other 
bestselling home comput er 
games ore looking for 
programmers with bright 
ideo sl 
Have you 9ot the .. m• of 
the clecacle lockecl •-Y 
ln1fcl• your hH"t 
Could you inven t another 
Poe.Mon? Or the 1980'1 
answer to Space lnvoder s? 
If you con devise new games 
and write them into workable 

programs for o wide range of 
home compu ters then you 
could b. the per son we're 
lookin g for . 

HHH1 for f'rogram,1 
Art ie will purcha se your new 
programs os well os 
guarante e high royalties on 
a ll subsequent soles. If the 
game you dev ise is even 
moderately successful th is 
cou ld m&0n cons iderable 
earn ings for you. 

Unflmltecl technlcal oupport l 
If we th ink your ideas hove 

potential we will provide you 
with full technical suppor t -
all the hardware you need, 
assistance with program 
deve lopment ond odvice on 
how to create even more 
popular prog rammes. 

All negotiations in strictest 
confi dence. Please write to 
Managing Dir ecto r. 

Art ie Computing l imited . 
396 Jomes Reckitt Avenue 
Hull . North Humb.rs ide 
HU80JA . 

PCN MAY 20-MAY216.19k3 



~PrograrnCanls 
CBM Database Card 11 of 12 
831tC011 12 

,-NIKT"""2:9Ulf"NENIH'fP!StlllfQ4f l (IN• 
,,e1•1trKT"fll!nl~11%¥TOCOM'1'JU•f..uT01t 
tell 1,01 .. •0 ?1000T0~1, 
"'' <ftH 1, t , 2001 
1!521Cll'tM2f , IOG:l 
"25,..IH'! t l," ............_ ,,,,,,, 
1$31,olll•ITOII """~,..,c, 
'"'1, flt••• • f1<lt ,WfMT 'IHI or JIIIITIII" 
ffl5 IF I'll•' • ' NOi .. llf U 2 Cl.09[2 l'lt !NTt l O,.Oltl 
"" IF lilt•' • ' OOTOtlN 
e7't IFU.IPTt (IMl,tl)<'U(I~ l.Dl t ("tt.f2 )>St <:r»~ 00 fO «. 
e,,,1"11:fH'! l? , fl*Oltf(n) .ICD --· .,., .. Jlfl''2aJl'l'2 
"'9"1NT I IQ.CIKI 
e,,, 00 TO tttl "" "''"''""'-! ~ M ,.,om, tt twlTOO ON' 
H"5"'1!ff'"81-.,,.ffiTCCOITIU' 114'\ff­
lfllr,oe.•••'N()IOOfOlfll 
MIS CPOI :t.t 2 OffiJ "21"""' •• t Olt4 
"2S P!l:IM'Tf3.'""·" 
H3t ,0, I• I TOM 
_..IOIDfltttC'II 
~!l'l"f•' t 'll-ONllff'OOOFDlt'M' .,,f .. ,,_.• , •n«,f,.llff M Q..09(t,.. f"'1't JO..OIU 
1'61 I',_.....,, C!O'!'tMMII '°' r,(l(P'(I) Olt l')f'(2))TI,0 ooto -
ef1'!1 NlH'! N I lllt(Wt(2'f ),C.D --· ..,,.,...,. .. CUl9(, 
.,,.,.,.,. , .. a..o,n 
IOS 00 TO tnt 
INlt NIH'!'"""' """' Ne ,.INTP II !lillTOO Olol" 
tm,_IH1 .. "!l'.nllll'QVfOCONtl'4.l'l~ffl 
vie,,o,. .. ••TMrtOOf11'1'11 
t11SCP01:1•2C,O, 
'72t (ftH •-• I OIN 
trn l'ltJKTt, '""" "'"·" ,..,_.. 
f73I "Olt I• I TO Iii 
f141'£"' 11HIC'l' 
f1'111'.,•· · ·~..,llf'T'D4D0,11!1TI11• 
tffl 1, ltt-•' • ' nc)I l'ltlH'!9' O..Olf:C ,-IKT-S CL09D 
ITAIFl'lf•' •'~ 

~Programe.rds 

CBM Database Card 12 of 12 
8311C01M2 

f1'1' JO'(((T(l ) 0, C) ' (2WF1'QIOOT011'11 
fTl"'"'llnK C,lfllOtltt (2')1.D ,,, ... ,,,, 
,m,-1., n ,a..OM:6 
17'9,.l.,. f"I I'\...., 
pe",OOT043'1 
.-e "llff"'IIIW! ., _ 'NI: "'llffDII IS tlillf'MI OH• 
"'5'9!1ff~-Wf"'TOC:t'H"IU'IM'V'otf 
""' ....... 1'40!~-lf 
Nl '"' !ll'f'47 • 2e,i,7 
#ff~41C1"%11 
lf2"!I l'IUMT17 'fflffl '°'"'"' ..,.,~t•' M"I 
...e11V:11t1ftl 
N!ll1' 11f•• • ·~-.,....,..~,,,Dl'IT•' 
""IFllll•" • "TIOl"ilf'lefQ..O!(l,-IHT l 1Q.0!(1 
'"',, ~· , · l'IOTI)lf,e 
"1t1'f..,. f1)!Pl>t'f2)) f1910CTO ... 
1117:5,..l' •l'f .. D.,WCMtt (:n ). lt --· ""'"'JMl'ltQ.Ol[I 
"""''"" 17 Cl.(.l'lln 
..,,(IO'l'tll• .. _. ,.,.,,.,iw.r 9U'f ~ "ltnD IS WITMI t'N" 
!INS"'llff'flltnl""""!YTOtCWflld*l..uTOU 
"l'"""•''T'MDIOO"'Ottlt 
,e1, "'91t4200! 
t12tCIP'Olll' · IDfflll 
N:n l"IINTlf.'"""""""' t,,t.,t 
"311'0IIJ•tfl'.IM 
,.._~11:tlCI ~1,,- •••. ~ .. ,.,..rio,,,~· 
...... 1'M • •1•n«)l,.IMl'IIIQ.Oltlll"lllff.,Cl._, 
,es 1' 1111•·· · lrlTtl ~" 
~Pl:Jtn 11ti'lfCMtft2t 1 1c11 --· '"""flff l lfQ.Olllf ,.,. ... ,,n.,a..o,n 
"'5 0010)4 ,, 
,,,.,,_IMl''NrJFLlrtl'tO' -... 
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"BET YOU WISH 
YOU WERE CAUED 

IBM." 

~ t•"',:~ "!',..,,, .. ;.:,: ..,,,,~ 

DESPITE what ·,.· ,·~. 
we say.we come not to bury IBM 

but to praise them. 
We think they make fine machines. 
And they're probably the most well· 

known computer manufacturer you've 
ever heard of. 

So rather than just ask you to 
compare our CAL personal computer 
with just anyone's personal computer, 
we'd like you to compare it with IBM's. 
(Plus the new DEC machine and the 
Sirius too, if you like). 

Why? 
Pure self interest Our self 

interest and your self interest 
To begin with, price isa big plus for 

the CAL personal computer. In general, 
we work out about 33% less expensive. 

But price is only a small part of the 
story 

The CAL personal computer can 
take8bitand 16bitsoftware. 

The keyboard is identical to the 

( 



or the option of RS 422 ports. 
For operating systems 
the CAL can have 

CP/ M;CP/M 86; 
MS-OOSand BOS'. 

"BET YOU WISH YOU WERE BRITISH, 
ALMOST 33% LESS EXPENSIVE, HAD 
8 AND f6 BIT PROCESSORS WITH 
FULL MULTI-USER CAPABILITY." 

Using the Bos · 
system, CAL's 

personal computer 
.,,., can operate as a multi­
terminal system with remote 
visual display units. 

Depending on your 
experience so far, some of 
this will sound impressive, 
or some of it will sound like 

gobbledygook. 
In either instance 

we'll be only too happy to 
tell you more. 

The CAL PC is the 
latest product to emerge 
from Computer Ancillaries: 

a British company that's 
successfully produced the 
CALtext word processor and 
the Durango computer range. 

Asa British company, 
we offer a fully established 
on-site service and support 
facility from our own engin­

eering staff throughout the UK and Eire. 
Which, with all due respect to our 

American friends, tends to put the icing 
on the cake so far as you're concerned. 

.• Please ring or write now forfurther 
IBM PC. Very easy to use. A detached information. 
71 key unit . p ~ ... ,._. . "'~"-·~ v Meb••t·.-,•o10..,,., ._(~Wit 

When it comes to languages the CAL ro~::::.:::.:::::::::LPC- ~ ~, 
PC features Basic, Cobol, Fortran, Pascal I 01,m,deale<andwou~,~·-·-·" '"'''"""''"""'"'product• 
and Multi User Microcobol. I 

The CAL gives you two 400K floppy :;.,_, ~'"'" 
discsasstandard.Plusaninbuilt 5MB, I -"'-----------
lOMB, 15MBor20MBharddisc. I r~No 

The CAL PC has RS 232, Centronics =&_r=~~~TW209Ev 
T~ (0784)36455 

PCN MAY 20- \ IA Y 26. 198.J 



From this is.sue Clubnct brings you a ...,·eekly fly-on-the-wall 
repo rt of the activi lies of individual groups. alterna1ing 
between clubs and user groups. Sandra G randison puts the new 
series on the road with a report from !he Apple buffs of 

Croydon. Next week: Ca mbridge ~hcrocompuler Oub. H )Our 
club or group has something special on t he agenda . contact 
Ptnonal Computtr NtM,s. VNU. 62 Odord S1ree1. London 
WIA 211S. 

.. 

Apple workshop 
Only a yea r ago theCro)don Apple UscrGroupstar1ed life wi1h 
JUSI JS members , now its membership has dou bled . Meetings 
usually 1ake 1...,·o forms - a formal lectur e. or a "'orkshop 
evening, "'here members use the eq uipment made availa ble by 
Vega Computers. "'ho d1stribu1e Apple. 

The work.shop evenings featu re d1scus.sions on the Ja1cst 
hardware . sof1 .... ·arc and add-on s. And. of course. members lalk 
about their lates t ,en tur es. 

Roge r Caws. chairman of the group. said: 'Whether you're a 
novice or a boffin. "'c alwa)'S ...,elcome new mcmbcrS. • Indeed 
mcmber .s ' Jobs do vary markedly. One e1.ening's mix included a 
designer. a cost controller. a programmer and sc,·eral 
busi~men . 

Afte r MrCaW$' l11,,ely talk on the tcchn1cah11esof PEEK1ng and 
POKEing . members took a break to con1empla1e the pros and 
cons of machine coding on the ir own micros. 

Mr Caws sa id: ·we want to pubhc1se ou r services 10 any 
disabled person an !he area "'ho has an Apple machin e and has 
a probl em w11h their compute r or programs. w e·,e got the 
expertise among u.s and "'e "'ould hke to offer 11 when v.·e can.' 

Futur e talks planned include a graphics dcmons 1ra1ion. 
organ isation of App le disks. Why Pascal?, pnnlen. and 
sequential and random aCCC"ss files. 
i.-: Croydon Appk UKr Group v ... : St<kla I louse, 3SO Lower 
Add1soombc Road . CrO)don MNtlilp: Scoond Monda y ol mon1h 
c.tad: Paul Vtrnori. Ol·m .5478 

Oubn et keeps yoo an touch with the microcosm or personal 
computer en1husias1s throughout the UK. It is divided m10 
two sectio ns - clubs and user groups. 

We publish a list of each sectio n on alternate \I.CCks. This 
week it's the turn of user groups, which are listed 
a lphabetically by machine. 

From time to 11me we will be rocus1ng a reature on an 
individual club or user group. If )OU\e JUSt started your own 
user gro up or if )·our group is plan ning somet hing of special 
interest. then drop us a lane and "'e' ll .spread the .... ord. Wn1e 10 
Oubnct. Pc>rsonal ComputC'r Ntws. VNU, 62 Oxford Street. 
London WIA 2H G . 
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PICK THE Twice as BIG as the 
successful Appfe '82 

BIG All the BIG name 
Appfe suppliers and 
manufacturers 

Demonstrations of 
LISA , the BIG news 
in business micros . 

TopexperUat 
the BIG three day 
convention, running 
alongside Apple '83. 

And here 's a BIG d-1 on admiuion to the exhibition : 
Brinq this advertisement with you and exchange it at 
the door for a FREE ticket (value £2) . 

PC'"I \I AY20-'-1AY26.19!0 



PCN Cbtaba$a Is presented wi three-week cydes This week II s the tum ot software 
l)Kkaoes. ntxtweekhardwire, ilOdtwo wetks lrom now r,enpntrali We can I lit 
alsoftwarepacboesin, sowtvecomptledaSNCbon, g1V1ngbestselltfslrom 100 
publtshffl ano dcstnbu1ors 

We confined COYeraQe 10 IM! main types o1 applications bu.s11·11s:s. education. 
games, hOfne and utlilty All dtt.aib published are the laltS1 Mllable 

Comparue:s wanting 10 add thetf best·stllmg packagn to Diltabasa. orWilnbng 10 
_update info«Nillorl already_ here,~ -~ omits to DltJbnlcs, PrfSOM/ 

SORWARE 

1: I m Ill 
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£33025 -· '552 
_ .. 

£114770 -· £17250 
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''""" 
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_,, 
''""" 

_,, 
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""'"' -II • 
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_., 
£1.725 c.mmooo., oooo • 

£1,56225 ~- • 
1202575 c.mmooo., oooo 
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£45,125 ~- • 
£2.300 ~- • 

£1,43750 CPM 
£2.100 CPM 

'""" CPM • 
£2.30000 CP M 

'"""' CPM • 
£373,. CPM • 
[3,,.. CPM 
£1.6.0 CPM • 

£2.27125 CPM • 
<>e025 CPM • 

£1,43175 CPM 
[ 1,380 CP M • ~-75 CPM • 

Comput,r Ntts, VNU, 62 Odord Street, London WIA 2HG 
Al'PUCATION Each softw.lrt ~ ts IISWd alphabetically by rts applabOn 
PRICEndudesVAT 
MACHINE.OPERATING SYSTEM on wtoel'I the best seiltng l)iekigt'S rvns 
OTHER VERSIONS mdicatn whether or not the packape runs on a d•tferentfflldltne 
orOl)tfatingsystem 
MEDIA SUPPLIED lf'ldicates in what lormat the paciQge comtS-t1ther cassttll, 
<11Sk, orcanoooe 

MAIL OROER AVAJWLE tefl:syou. wfltthet" Of not the~ 1SMaiablt. by mail 
O<der 
HARDWARE REQUIRED shows the need to, $PeC1a1 hardware. sud'I as Otsk dnvt 
,oysbd(Ofpnnter 
PUIUSHERlOISTRIIUTDR This code relm to the Olstnbulor code tablUI the lf'ICI of 
lhe ltsbngS. which WII g,ve 1he nime and telephone number o1 the 
publt$herd,stnbulor 
COMMENTS- any Othtf po1nts ot m1erest 
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- Su,-1c: 1 An bou:d, Ei.cclrn1 
COfflh!OOII. W\t o,,,nc:r LJ~ Aettp! 
(UO T d\llrcml111'51!342afm,4pm 
11WS1tt. dtspl;iiy _,or fnOOC"I 1 ZOO 
11nltKd. bought for my BBC COMpUICr 
•l'u(h I can«tltJ 1f1cr 7 lftOllthf 
•-.i1hn1.0'I Tr1Rr,prrl07.l72)21.1~2 
n II. pc,:isramnubk cak,,ilator •11h 
in.111.uh Md •Hh A\'l~IIOfl Module: 
.. tucti ,ftduclrt ICOfl'lprdtrn'il•·c K1of 
u~,on Pf()ll'llft1o Somr nuopchc 
tarlhNO TdRcca1c(ff7J72)21H2 
CCIMIIOOC)..:14,•'llhQ,~IIC'YAI I . 
ca!i&C'l1tt.11U1pz1na.and~n 
RdcttflCC GVMk. for CJ.4'1 J moo,tM 
okl T d061-7J7 1003aftrr6',m 
NCC ,C.-, 1en moo,11'1!. okl . 1nfrc· 
qKIHl)'-d. H IIC,. JIJIM(K q~III)". 
l qboard Jl'OCC!>MJr l'"lft ''•1n U"1:i. 
1rcc11 moo,110,. - fr« .ofhu•tt. 
!9'iO TC'I O"l!ll .Ul660 1 619-ll•m. 
4-~pm Mo• f n 
16'1Dtll ,forNk AIW1ndud1nJM11Ch 
!IOfl•-»tC'Hdnw,p.r.inc-. Pnf«1condt· 
11011 TclOl-kn 12291.....,... \pm 107pm 
ll iirr,- ' F1ot romc!orll.,cl'V'Cd 
(:OIIMOOOII.: M, C?:>; -1ot·11c. nunlolal 
and ~ ~ar \.ic Oltb mcllWC:nhip, 
020Tc l 01-~lfl0 1c:vcn1111J 
- ~rc.ArrowofDut h .Advc:n­
hlfe (iwo pant). 8utb)1C' SpKcwarp 
and 8tttJc-hcM, lkc:but A1otromcl c1. 
A1l.ant111nd f rogcr Aronnofl Ddcn­
dtr and AK.....S V.onh£75.tdfor 
UO 8 11)~1 rollcC'U Tel 025211722.SJ 
~ ,C:l2 1t. lSfflOl'lt~okl.11totd 
bn le. pn nlc-rm,euc: ,ntufaor Spare 
nt:,biJ,a and r-i,,:r, l)l)fflptrhtM,~e man1t­
• • 1th 11L1ny prl)J.lbli. ako boot 'Yow 
O,.·nCompuicr' rn Bii,~rrollca1 Tel 
Y• teky (0252) 87WJ 
11«:lAa Dii i built lfll O CMC • 11h 
l c:)board. 16K fflC'll'IOf)". C01U1«10r 
lc:lllh, m.a,M adaplor. fflaftNI, s..ncw, 
mapn11n. loo of toftwwc:. BKt..­
lllM, Othello, B~Jx lr., r,,tp,unarc 
Parlr.,de AUforOO T cl061 -19JSll5 
.U.Ul rotnpulcrpmc:t5....:,P Star Ra.id 
efl (bollicd -.11h 111Mnte1'°'"') offered for 
$ubm&11nc C0111ffllndcr or JIJfflbo Jct 
~ r Anyo dw:rROM cartndferoit­
wd,rrc:d Pn« Wffc:rencc oompc:RMCcd 
Te1Glama..c:(06l9)8'2686(Sun,n) 
Diii 16K, RAMP9(.0¥C r 00W'UfU!ol 
dl••r AN1p11111£40.Td(OJ6)J83 

'"' ¥IC20 •~Uc:d«lr..+J K RAMp« t 
+{8()wo,1holl!Oft•11 re + ,oyitod:and 
boob and ,upnnn, WM OJO, wN 
a)) or ,..,. fol L ~m. Tel Gan1.1111 
$?l6•htr<pre -

PO( MA Y Z0. '1 AY26, t98J 

PCN Billboard 
VIC-lt canndJe• ieclwdffl& >city ~ 
1en . RatRacc,St:11 Ba11le,lldloull!OfC 
to tcl at laalf pocc or , wop Td 01-574 
41221f1c:r5pm 
1• Z::Ut with Ok"tf(Nlic, l eyt,o.rd, 
-IMlll. lcM.p,wcr"'f'lflly.C• W wi, 
z..:t-. f,,.~ etc. JO Moa .. tr 

SMUP PC'l2 11 COfl'lpk lc wtlh prnttc:r •na. 1t11el11..-~Jow(tnrMJs« Muc . .al'"'Ol"lh i UO ~nfot- U OO PS 
cabin, -h bcclknl C'Oftd!!JOII w,n nffilft&C for -•• 1'11't'ro (IIOt + "'"' Tcl01,,l9 }' 2Ja fm 5pion 
rn Td01-99110171oen,no Z.X81) T rl01-5 1• 07ll WMfU:: VK·20 Oorl a.nndtt, UO 
WNfftllZl .5ptttnlffl4SK•inter f.oe • D Sl'ICTM* "8K , 2 lftOllthl old, w .,.1cdMh-xe011~V10-20coun1 
pnnlcr (not ZX) and le.eh. toftw,re. oomplcec .., lh ~,d. JO'Y'bClr., actwe• twe (upe - !*(I) A Kerr, 
ffllnuallltld1 f poM!ble.,C1Me n c:~ IUdunc oodic boc::* pho ,-ohwu e Biirb.n lr. Ca~ A ve • .klh&toiw, PAl 
T cl(<M62)59'60111er"""' (•ppn>:1 00 ..:.n lil. e1 Au.cMblrr , SET Tel.loh-215116 
WNfftll rnn1c1JorVic20.Tcl0 1..fl99 t-ltf llt S,rnul,11,on, Orbt1or, A,cad..,., lll .alll '8.KRAM huitt-inM0111tor,u,pc 
7•7J Chts..£18l.TrlEarkCot111tJ'l37 dcc lr. 8- s~ Mt h BllSIC pfU$ 
ACOtlN All* 121( RA \t , 12K RO M ff .1a0111H l pl1yth ...... m11111011tl1t e Pa.iol u11C'rpretc:r,111/0 U ... 11t11unwih 
Prot,....Po,,re1 T oo1txu.,F'lol 1"'CPoll'tl dtpkna bC CDMad, JOlfl 8't...ce, etc: A hoC-.ld,lllllOft lhl old ,0 2.SOIII) 
ROM . toh""'"' U l.S Call 17. Rei Noe· pb yen requ11c:d, 1nfor1M0011 ab-- TdDe: rc: ..... (OJ62)12CM06 
Str«t.OldPc:n~.Tyne ,tW earafW:r 0114tM pb yby-l PffiC . Wntc: (.: ) P TUU Tl99f4A plus JO)'I Ucb . al k ildl 
6')m MorelaMI. 8MC'tM ftl Flat c. • Hedco- aad - IWJ .• • pmcs car1nc1su Al 
,-JD - Ol,~r 1111elctyJ'l(-hPlf)C':r p1e,PowKTerracc,I-Olldoll Wl l -.aoo V.' .. l,c lh q •nkly Tri 01-IJ6 
lllf'C reMk'r and pundl for llak Full)' 48'1Sf)c-nrum+pnnl(r+8rolb pa,pcr+ 23Slcvcrunpandwcc: lr.cnchaftc:fS,,... 
W()l'l Ylt .,,h RSlll 1111Crf8" v.,n boou + IOft• -.,c .. ooh £400 Sell for lf'U:flLN a,,....n A n oe St,tttl"IIM 
dtl,w:r 1t1 North f.tic £I.JO OM T el £240 Td8ob,O lliford(Olfd)71U'4> Voeac ChQi a lld l'liK* VU-JO New, 
(0482),n,m AT•w:t +lcattrld sa .SpKc lt1vadrri. ui ...-..itcd pft1. Off en. wn1e to M O 
•11NC:N Mod Bwllhd11Ju n1erfacund c-Mt• tth,IO)"Jlicb .~.laardly Bool. 29 l...a.J LMc:. Oa yton WCM. 
Wonh,"nC",T ordlZ*>CM k r,K k,Ef*)'I IIIC'.d. VC')' aood cond 1110ft £60 T el ll uddtrdicld ffDll 9P R 
\ IXIOO p,1t11er. al cables •lld ,.-ldc Tot!Ofl(07WJ81'1'9757,f1cr~ lnG "8 K plvs Mom1cr M1111tpnw:,lld 
1tltn10111 tof1•1re (Ill(' Acorn !IOII) IICOIN A1om U K •1th fP RO M. bookby luS&nc-1.M.Ly11.11;Compuunc 
(1,750 OM; ltlll)' ~h TC'I IJr.tdfOfd - n!,UI, klldt ,lld !N IM adapl;cr 10 £1115 Tel01-5090i&19M)" l-
(027 ' )668642evc11tl!p p~ l 'f'CI ..:.nh U0 A ho T1111 ---· prni ter.5,non thtold.b Ule 
Dii i 1111 pro,rafflt 1n M..'C .nd BllSIC Jl;11nnclbooll. J'IC'rfec1CION110e. £12' wted, lll!O Tc:IOl·J029984 
O.la•y Olad .. , on. AMl!I A n x k Wllh Tel t.lOll 116247• WMTD: ~ ~ dn¥Cf (~ 
foOOnd •nd DcathrlllCC 20JJOII tai4oC"IIC. WMltD: Dr1C011)2or-•M('Oftlfl'l'IC' r ,. ll ticlUI S!OObolrds). Ml)"~--
(5 DJV.-1hot! 1055-..knROld.[ly. 111,oodcondlt!Oftlf!d('MIC( lcr«Ol' dmf dcrcd A bo 11wn1.b •nd OS drill 
c,,.tiffCf''P'T pol6lble T el RothcrM 111 52.U~ ' ""' W(J¥1d ~' ((lfflpk-te IYi!Cffl * 2CI tai4oC"Utt for w.k by R.obil . ..,,..orwcc t c• tt -"'!ypnoed 8 nd,e,)6.)K«111111f1C· 
Ronut, 8 11~. U.-,oft Mid 1 ... Dii i l6KR AM.-91 t e:,+,t)Mdow r l(loll.-e,LondoonS EII 
acinc Ahocanndgntotcl TclOl-,7 4 U OOwon h of,olt.;t,re,UO • wonil ol ~ AKllll 12K + l2K IOOlloJt, VIA, 
,122,r1er6pm boob + Mllf&l·~. £100 OM Tc:I ffllftll8' , leadi • 7 P MCI •ad f'(l'IWC"f 
CA$10f"Xj()2Ppx kdroinpu,1(' 1,Cl*"I· 01,99$'60l(l.,l)ftd()R W') pKlr. W1Nactt pt lll!OOM Tc:101-'67 
1e .. 1c:rfKC ..... 11,aal,.o-"Crill)i.,1'0Ch•lf ...-u ,o1t.-..rc:fon1 \c:oruch 111,e 2J9,t(e..c111mp). A l.c S..,C,LondonWl 
p,,ce) ono. Abo lob o( Spe,ctnllll ~- Ow-.. Drap Tre k, IIMl<kn IE.N 
toft..-.rc:to,cl;swop Trl F'ttdd)-01-jJ I (cartndft), A lcatraz, SpKc Wn, MJoa- AT ... VCS Mti. )O)"SIICQ, ~. CIC 

2892c¥Ct11np•nd,.-ec l tndt ~ Ad¥Cn1urc:., Attld , Ka1t rp611a, MdSf»ccln'INC:n ,CoebM..d Dck • 
AT• v..:ko pmr ""'"" b canndJel Au.ad., Don key Ki11t, " - ' lnVll:StOII dc ro rtndsu l• pcrfcc:uu ndt11011 Cott 
1nctudl&J $p;K-e 111~..drH . Ad¥Cl!ll1Jrc:.. Te1Nort hatnpl0fl582211 O¥Cr ll5 0 Sdl for £100 0110 Buyer 
..tSuprnnH libtl')'IIC' lr.Mwldu!ot llllt l w,1llnc:,.. _f0fdl,ip,8 K, c:a,cd . ~ Tc1 Dlll'lfna(0317)5,2 16 
c:owct.ctC' •bt>tndudc:dll25 T el(IM,87) l.BOotM> T cl02 1-JJ0"7'8 M:OM AICMII 12K RAM , l&K ROM. 
822198 AT• VCS.20cartndfcs.nc w )O)"St1Cb ACX'lnlbui k Owc, £1JO olM>ftwaa-.J 
IIMCIC* )2K OM l!l'IOlllh old. h,,rdty ~ Uoblc top l'ldco pmc COit ow, boot s • ...::tudtnt lnvadm .O.C..0.11· 
uwd.M1llb.'.u.cd.,oyUi,;bandl"l"'°'1 h ~. ,..,IIC'i fflllfl&C for A11n8Xl"8 K J:lllM.Pll'lic.Sftoolr.cr,Advc l!ll~rc £200 
ofboot,andKlh....,c Cott£290 . ,..lfl Qllfflfllll1Cr -hor..., 1hc:N1,10rrcordcr thckM Tc:101..UOMSI 
wll forllJO Tcll.c-icntcr(Cl:'\lJ)783854 Td<Wl-9'69110 VIC-it ~wop 11'1)' AIMltllill"C: nr11.dfe 
afm ?JIM Dlt pt., Siftdllor 16" RAM IMC'- 0.-Cr u dudtnc Advc11111rc Laad for thrtt ol 
lllt Ol J2 K ,nc:w~IIJl • "l'XCepnot1 DOotw,rt,.... n, llldudtfflMRop.OM• l!ll)"Rabblltol1...., e t• r,ct..tldi1ndudc 
Tool lr.11. Codc t 11. tnrodcr .. 1214! llil-. Scramble M~INh - boin .... O.,n,c l .S,,.CC·StomiandCO!lffl!C- 8.at-
iCfffftID l200bltud . ...-ordpnxni(lf lc:ach.1nd11Upzit1n111dudC'd £!,()for tie Call061-'8712.U •lld l!U for0..vv. 
fQr1hAw:Mbkr1•pu.UOO Te l Roger thck,t Tcl01·11'J 4JJ2(c~cn101p) lf1ttt,cratcd ...,H11Cn"pt eitm 
0022 b26-42 AT• VCS wuh 11 canndl"• 1nd-.donJ ATAII VCS + Qrlndst-1, Star Ratdcn. 
AT .. v..:kopmnrorrlfM,ltcr'"'llhCom- AMC'roidl. M C{lfflM;u,d, ln~--.dC'" Pi1f •• Atb.n111.C'°"""*Md R1tdenof 
bac.l'o1JblDn¥Cr.~ W 11 )190f! t~ f'lni.:ll•W.rtoro:h-11141y.SOO UC,Clk,11111 theLOMAr lr. At-.l9:5 eo.npktc: 
rounc s 1111,-aftl«d M .... ;...,_ C'OlllhhOR COM .o6o ,u ll attitpt £190 J07'11Cb .paddlcl.-MI JOIIIIOOftlPUI' 
lettcn el (. tcHIIM: N,,pin at £90 or OflO Pcle r ~bb 71"1rkl.a11t,,Sl,ouJh "'' Tcl0f93'8897(da)'l)Of <M9J66Jl68 
~ c:riTc:I ICc•J!:~ " )l _ Bcrhor phollt~~ ·- (c¥C1!1""1) ___ -- · 

:BUY & SELL FREE AD FORM: 
I For your free PCN ad . fill m th is fo rm pu111ng one word in each box a llowm g a maximum of 24 J 

I 
"'-'Ords. Writ e m bloc k ca pi ta ls and do n'I for get to in cl u de yo ur n ame an d ad dress, o r tel eph one 

number. But don ' t sendan ymoncy ... we o ffcrt h 1s se rv .cc 1o ourprw atc readers, free of charge. 1 

I It 's wort h warning , however , that we absolut ely will no t include ads from companies , large-or I 
sm11l . Al so. wccannotgu arantcc 1o put a n y 1d 1na s pecificWuc . bu1 willworlr. o n a first come , firs t I 

I served basis. Reprint s will be out of order too unless submiucd on a separ ate form. Send your 
I complete form to Billboard PtnOflal Comput er News, 62 Oxford Str t-tc, London W IA lHC. I 
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I I 
I ' .... - __ ::, 
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" 

• 
lbtel.: £IO ~r ~in~lt column cm \11mmum ,ize-' cm. Scnc: .. d1....:11un1 a\a1laNe ~ o.ta : Column "1dth. I rolumn 

"i7mm . :?column, I IKmm ,column, 17',!mm. C.,, o.tn: IOda), pnor to puM1~at1on 
c:.t.Kt : l.m Whorlc\ onOI -'~.l -'~11 

- No Frtlh l - TM Low.I Prlu l -
0100 llCO L - U otl+ VAT OIDD IOCOL - llnt +Y AY 

PACU. G! DEALS AT ruu UT AIL WtTH CHOICI or 
MATRJJ 011 DAISTWH£1L 1RINTDll D IASI l( • DP 

• CABLES & DISCS 

~,-~ ,~n~.~~ ~':::'J11~G:11=:--
AND STAIT? AC AT 41 WITH OYUWIGHT 1r UQUlHD 

DRAGON 32or 
TANDY TRS-80 Colour? 

Lots of programs - lots of userui twtts and 
informabOn EVERY M91 month in ~RAINeo:--ag::.,:x~ ~~page 

Send t2 25 (plus large 56p , ·• e.) for ..,,,.,.. ........ 
ELKAN ELECTRONICS (Dept . PCN) , 

FREEPOST , 
11 Bury New RO<Mt, Pr .. twkh , 

ManchH t., M25 6LZ 
or te .. pl:to,M,08 1-798 76 13 

(.HIIOCW..-WW).. 

JUPITER ACE 
USERS CLUB 

Newsl9ner. toftware (bolh games 8r"ld 
utili'bes) 

SAE tcxdtttails. 
Remsott . 11 a.o,ge Street , 

Brighton BN2 1 RH 

Doyouwantafast .br 
A~~~ ~~~ri::.:-;;\'" 
on your software? ZI 

A SINClAIR SOFTWARE.HARDWARE 
SPECIAUST CONVENIENTLY sm.JATEO 
NEAR Ml Al«JM52MO T0RWAYS 

PHILIP COPLEY HI-FI LTD 
6 WESTLEY STREET, OSS ETT, 
WEST YORKSHIRE 
TEL : 0924 2n545 
HOURS~eusmess rue..s.t.r 1o»sxi 
OPEN BY APPOINTMENT UNTll eP M 

BBC IORIC 
SYMBOUCDISASSEMILER t7.5D 
~.,.,COfflll"ltttt,ttxttnd<*t ..... lO 
crea.~~lil4lng&(.,.c:ifywtld'I _, 
$,#tddNql.wa:,. 

C1IIJIICII COllll'IITE• SYSTEMS l TD. 
7f VJCTORIA ROAO, SWJNOOH. Wlt.TS, 

NASCOM2 
ftH·FORTH 1,11 

~==.~.::=:.:~a: 
=..~,£"~f~ 
~- - ...... mo:t'J'Mffi DAVID HUI.A ND 
2:~lloold,.....-."oolt9H12:1NW . 

.. ~ .. --. OM::llDMll(l-&.r,..._....,.... ....... _ ..,.,, 
op.--Nlllrtllt ................. [41S 

5"KTIIJN 1U:W,YlfllNl>91AWl8 - C..N-'r 

::-:.-:-:.a:~~-:~ •. ::~-
... D~ 
5'ECTlll.,M'IKm!51 - .... _. 11 ......... M ....... 
-~mi1dllll DIS :.:i:.~~ ==--=--=~-:. 
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m<A S _.__ 
Aiier'IW• ...... .__ 

Software for 
PET SHARP 

TEXAS 

~~tndCl'OelN 
BMICT~Bec:tlonlca,OigilllT~ =-~ 
PET/SHA RP 

~.;:.-
PupM'l 

--- - ............... (£-,,..2MS5MM} T:..-=--=-.:=-
R URF!IUS SOFTU.JRF!E 

Keep the bank manager at 
bay with • • • Homac 

HOMAC ..................... £8.95 

WANTED- PROGRAMS 
'lfC20 • U'ICTfllUM • ZX8t 

QAMI.I • •U II Nl.11 • EDUCATION 
~-looliillgtor91*'....-,Y~.w. 

-.~orCMll~-~-=-=:z..~-=-i ..... °"* 
OONTACT IUHU-WOfl KIMOP, :.: =............_ ...... 

TRS80 e GENIE 

0-150McJdlll..:.'3c.~..=-IOf_..., 
SWldt"M4"$AEbW ....... IO 

RENT ·A·PAOG 
22.::;:. #: · 

PROGRAM RENTAL 

,., ....... n....,,. ,.,.Mlmn,,,.....,. 
........ IIIIATHS a----·----........ --....... -""::.. ............... __ 

T• • o 111••N 90TTL•S ..................... -.---­_ .. _ .... _.- __ 
-~•u••~ 

L ..... 4 ....... ca..t.°""• ........... ,00.. 

PCN MAY20--MAY26 . 198.J 

MICROSHOP 
Software 

Sm•II School Soft w• r• 

~~~~IO.!o"t~byC:1:~ 
~ol~Mmtl(l~hP~COl"IMCol• ..... ol 
~INlchedp,ogrllffll.....-,glOltieWh~dhBBC..eMoo , 
~ by IOflw.,. ~ . courM no4N. e...aM ~ ­
Re\lillorlp,ogra11.,,0Po1tT• 

Pd~ T.llfeslrd.d, ···The~~;::.~ ~ lnAlgeb,9••• 
tlp,IC«t• N .tSonc: 

eut .-Id tor• tu1 dNaipbon Met u. o1 r ... endoNiQ • ... • , ..,._ 
SMALL SCHOOt. IOAW AAE, 4 1 5'tWI L..1ne. Hrf11n1 la&end, P011 otU . 

,._.,.__~GIVAT....,.......,IOLIC 
~·-- ... ··.......o""°"..._, 
s.tda...iw,l'O~Noll> 

JUNlll'E" COMPUTING 
l~MllflOUOMDI.LlA. 

IIL\ .........., , WL TS SHI I .... 
T411; ....,. .. 

,.,,OBE THE SECRETS OF THE 
LYIIXRO"'I 

FULL ZILOG ot SASSEMBLEA IN 8K 
LYNX BASIC ON CASSETTE AT 

£4 .00 INC P&P 
OflllQIN SOfTWA.111 1~0.-~---~-"' 

COMMODORE 64 
HI res Grephk:a 
12 iww b..: c:omm.nct. including plot, draw, 
cwdl ••• tPlilactMl"I+~ 
1.5K ol'M - C 

Cheque, polUI o,de,, f()f t1 4.t5 IO 
SUE 'S SOFTWARE 

11~DfM, KhOu Non,Nol1*. 

SPECTRUM 48K COPY TAPE 
fMSTCOMl'U'T'f: COl'O SYS TOI FOIII MMttnlJM 

.Sfkt1Hf"8E.ST 
NOW 1HE CHEAPEST 

COOOMll~11lilt~C..,t140IQ 
l"l.Ul"t1CAO(Al..£SS FU _.....,. .......... :::._, ... , ..... o.-, 

n.o...~~oo-t. 
N8UIM ........ IIOI ...... ~ 

ORIC48K 

ADVENTURES 

8J 



.. 

SHORT ·LENGTH 
COMPUTER/AUDIO TAPES 
~,:q"!~-::=:r:::"WC:-t!~ 
then •It l>Kk and ,.lax . 
F>remium Grade Agta R.F W. Cassettes . 
Manotacturers of high quality blank cassec-=,su:~ iwogr~ . :S~~ 
purchase 25 eassetlea of 2'h nw1Utea each 

:'t1~~~1~':f'5~:i'= 
c-~.:= ::re:,"~ h:::~: 
My" Mr. Boston , Llncoln1hke PE22 OUA . 

A/lprlcH-,.~olVA TM fJ " 

~~~~=~ 
-1 

0 2'-' .,... tl19!5 
O Snww £1220 
Olll'WW £12"5 
0 7Y,nw11 £1280 
O IOmN £1320 
0 12'1'...... t.1395 

50 c••••tt•• 
(-£2. 49 p&p) 

0 2\.'t!TW'm £2275 
OSITW'II £22.95 
0 611'111'11 [2349 
0 7Ytn'W'II £2398 
0 10mN t2," 
O 12,,.,mrm £2&49 

100 c•Hettea 
(- £3.50 p&p) 

0 2\tn'WII [ '350 
DSITW'II £44!0 
a s.,.. £45!0 
O ,,,...,... [46.50 
a ,o.,... t.ta50 
0 12'>\ffWII £53 50 
lndudlng in1$y card & ~ 
Tot.al Remmanoet------
NAME------- - -ADDRESS __ _____ _ 

I endoMmyc:heQue/PO---­
PtNN R\Necheque/PO payabte R.F.W. 

GRAPHICS 
• TIMI New Intelligent Grapltk1 canl 
• Sertalorp1r111,1eperatiofl 

• 31comm11Mts 
• 5121 256 (131,072 pl111,1 

• IS1ZSl t xt 
O PTICH ffom [S5 IK. 

_SI( ____ __ 

COMPIITTR AIDS 
11 ....... er .. .....,. .l* lf 1•• 

* SPECTRUM 
SPEAKER * 

BcatyourbNpwilh a Spectrwn SpMk c. 

JUll~iril~ ~ ~~ nh 

OILlyll .SOblc.P&P 
Ai..Wllke , l l~O-. 
Cu.f ........ ~ .... Donet. 

T NNMall 

MICROSHOP 
Accessories 

JOYSTICKS from £4.50 each 
DIRECT FROM OUR FACTORY 

•lllffOIIM:W.._ 1...,.. ~---z ........ c:.. ,....., ..... _, s ... s-·-aliltllOIII.,_ tt•• IIT 
lllUD'f-. T .. I WIW O --- ..... •'lcZO G .N ... RW. ,,..,.._......,.s.,. .. _...,..°"""u.• .... 

CONNICTOIIS 
o·--.,WIW""'*lillll•lSw..,111111111111...- ... ._. 

nn 
OinlillllS..,.l~ 11i11 

.,_....,,....,.... 
fS- ......... TY,...."-a°"""*" """"•flO .. ...,. ,.,,,......,,,,,cua~M ,.a.,,., ....... _.. ,.,._,,,,.lld......., 

c.i .... ,~ ~~f F~D ,, PARK DRIVE, BALOOCK,'~joq 21194410 

Proµ,1mmm111h11: 

PET/CBM 
8~ R..rh, "C"I 

S- _...,._.....__..dit f£TOMat l4 9'0 

.............. 1'0 .. t 

"""" 

Insurance 

INSURE 
YOUR COMPUTER 

olmpllCt~F h, n.tl.T r-,tJr .ln~ ­
tot"y04KCompuWf~ : 
CIIOCI~ m.ao,»CIO(-, 
Cl,SOOtoCZlOO ClfOOo,CISi-1 
a.sootom.ooo c,,_000,mt.-1 I c,o.ooo aoooo,mi-J ...... -KGJ lnau r.nc. Bfoll:...-a 

......... -......... ---"'-T• U#flol!i 

To Let 

SURPLIJS PREMISES 
TO LET 

ANGEL ISLJNGTON 
N.l 

IDEM. FOR STUDIO_ COMPVTER:SOFTWARE Oft 
omCES ATTRACTMAENTUASE 

01-3592465 

Orie 1, BBC, Lynx 
c• ase tt elea da 
(withmotorc:ontrol) 

Din to On and remote J8Ck. or 
On 10 ttvee t8(lkS 
t2 .15 1nc p & p 

Te xaaTlff /4A 
caaa e tteleada 

NoneedtopeyC1150JorTeXQle.OS 
Outs ere only £4 .85 Inc p & p . 

5'ngle '""""'°'""" 
CLARES m,..-..-. --°"'"" TB.:..SSU7C. 

MZ·SOB (CP /M) 
SIMON : Advanced ITIC>MOr and powerlut 
~.Far. farbette,thanDO T.Hu 

~~ F~ ;Ntuf~~essembler with 
Z80 mnemonics, oondltional au«nbly. etc. 
Comprehensive editor, bul easy 10 UM. JuSC 
£20 

'°"~ ..... Oii--..... - .... P'Dllliflcl.M9or,.._IIOr....._dlMilt.. 

Mr M. F. Jones , 2f5 Whttchu~h AY9nue, 
Broeda tone , Dot-Mt BHll ILP 

(0202)ff3&4& 

OPENINGSATUADAY21 MAY 
MICROWAYCOMPUTERCENTRE 

39H IGHSTREET 
RAIN HAM KENT - ·lftCTlmll·-·m&:•,.,.IIM'I---Slhl,l_,....,,o.ico..... ..... ..,_,.. 

S-C..frw~ .... ~ .,.,., ...................... ...., 
aasNSSliUCNNUNIOSOfTWl,ltf.Al.SOA\<AUILI 

Wanted 

EXPORT 
YOUR SOFTWARE 

Continental dsltribulor seeks c:ontKt with 
UK ~dealefS. Ptease write k>: 

PMt aich 1251, D.8 .998 
U NBENB ERG 

WEST GERMANY 
~AECOAO 

f'C,I MAY20- MAY26.19fl3 



To Advertise 
Call 

Ian Whorley 

01-323 3211 

SPECIAL 
PRINTER 

OFFER 
CENTRONICS 

737-2 PARALLEL 
(811nd new. se,led & boxed 

withoutWifratlty 

()$\.
1 £215·00 

..a .VAT ... ~ Other~_..._,..._. 
RING AIMGRAM LTD 
Kings Longi.y (09277} 68211 

·-----------....... -· .. __ ... ......_ 

~ I 
IILl:: ,STIRS 

to1>01 4 

Services 

» :LEEs;T:~vN~~. 
• er.- QlO-~,VAT . ,.._ ,~,__b°'-ll..-bl9 •DNGm--•--.,..~-(:Wfwd.-... - ~ 
. ,_ .,,.. t... Jl'llbuJ --~-­..,_,. 

Special o ffer to c lear stock of equi pment used on short term project 
(Max. usage 3 months) 

OUAPAICES 
Oty. 1-10 11 ·20 21 + 

SINGLE DENSITY .............. £795 £710 £620 
OOUBLE DENSITY ....... £945 £860 £770 
• WARRANTY - Min 6 monlhl 
• SOFTWAAE-CP'M C Basic M Basic Super Cale Wordslar 

!"::'~.::::i:.:c-'_.._ , 
MATAIXPAINTEA. EPSONMX80 ................... £29510£340 
OAISYWHEEL,OLIVETTIPAAXIS30. ..l:350101:395 

CONTRACT TRICI A CA RROLL . Tel : 02 76-76455 or 76480 

Delham International Limited 
Prn ~ l~ . ltfll St,N.\ ~~ O.J ffW 
Tt~~- lllN ":\()14 

Services 

Mtc flO USU I T,SHIRT S 
f.HOfil SHA# IOIIO 
DI! SNCTIIUM OMCI 

SINUS 1 ........_, 

Mtc llO FUN T-SHIRT S 
"1'11 UKIII fMNOL.r 

-ttAVl. l'OU K~ MY l"DWHf:RALS r 
.-...........- ............. 1*1. -· -..... 

.. _ ...................... ~ .... ........ 

.., .......... ~--=• u.as.-- , ............. a.~--
~-===:-.:..·::.-= 
~~r 111:IOOfE:t\Ffkf:jj"COM~m~ fer..,._.,_ ... ,..... __...,.. . ............ 

4aWHT IIJrlD, LAUNTON,0 XOtll. OMOOG. 

HOBBYIST LIMITED 
0,.lffyltlae.-7,- . W......,.NllhllrUya 

$ .... . 
Author&«J Apple &,n,ht CMltre . =~r:::...~:=:-~==°' ~~mrldtlOC*.t 

3 TlM Bro.ctw•y , M• nor HIIII Ro.et , 
South Wlclc, Brigh t on BN4 4ND 

~T .. : W7JIJll3345 

Al. "'9T UIS ---·­...,_C- • C....-r 
1eol.....-<:-1:11oM. 

undiMW1 Tel:S l..al2512 

Second User Equip ment 

KELLYS 
COMPUTER MARKET 

SPECIALI STS 
IN 

USED EQUIPMENT 

USED PERSONAL COMPUTERS 
ANO PERIPHERALS 
BOUG HT AND SOLD 

01-6996202 
01-6994399 

227 DARTMOUTH ROAD 
LONDON SE26 4QY 

BERKSHIRE MICROS LTD 

.................................... ...................... ........... ~ ........... ...,pdeN _ _,,,_...._.,,,,,~ 

(0344) 84423 

, . ....._. ..... 
Col 

... _ 
CIJ:t.JJ :tll 

" 



Programmers ... Analyst Programmers .. . Designers ... Analysts ... Systems Programmers .. . 
Databas e specialists ... Consultants ... Technical Services Professionals ... Sales Support .. . 

Thinking of changing 
. b' your Jo .... 

.. 

. . . then think twice 
Think 

Warwick Woodward Associat es 
Warw1Ck Woodward ks.cx:1ates is one of the 
largest and certainly one of the most succe~ful 
permanent recruitment consultancies specialising 
rn the computer industry. 
We are always 1n touch w1th compam5, large and 
small, all over the UK helping them fill their 
requirements for new staff. 
Whether you have large IBM, ICL, Honeywell or 
s1m1lar mainframe experience or have spec1ahsed 
in the mini and micro computer side we would be 
able to help you find a new pos1uon. 
It costs you absolutely nothing to talk to~. so why 
not ring Janet Chilvers on Ol-734 7394 or mail the 
coupon today. 

Think 
Span Computer Contracts 

Span Computer Comracu is a highly successful 
contract recrwtment consultancy. For over 7 years 
we have placed thousands of contract personnel in 

both long and short term assignments.. We cover 
the whole of the UK and handle any type of 
assignment, whKh means. we want to hear from all 
those of you cons.idenng a move into contrawng 
or those contractors. who are looking for a new 
assignment. 

We think you'll be impressed with our overall 
s.ervKe so why not telephone Cathy Walsh on 
01·734 7394or mail the coupon tcxiay 

M.il thecoupoo to the Span Group of Companies, Freepost 37, London Wl E6UZ. T el:01-734 7394. 

I am interested indiscu$.$ing my future 

TelNo.(h) 

Experience 

(w) 

I will shortly be available for a contract O 
lwouldliketotalkabout'goingcontnct" 0 

N,me 
Add, ... 

TelNo.(h) 

Exper~e 
(w) 

PCN MAY20-MAY26 ,198J 



BACK A WINNER! 
Be first through the post. Subscribe to 'Personal 
Co mput er News' now. And make sure you get 

your copy of Britain' s newest microco mputin g magazine, 
sped to you pos t-ha ste, direct from our printer s. 

We are still runnin g our special Founder Sub scriber Offer 
which offers you fant astic value at £15 for a whole year's copies. 

We pay the post - and you get 8 issues free . 
No more need for you to worry about missing 
out on all the latest news and developments in 

the rapidly changin g world of microcomputing . 

Instead, you can settle smin BAM',,' IAII! 
back comfo rtably, r Dl.11111. 

knowing that your copy 
of 'Persona l Co mputer 

News ' will soon be with you. 
Simply make use of the 

coupon below. 
You know it makes 

sense to be sure . 

•••••••••••••••••••••••••••••••••••••• 

YOUR SPEC IAL 
PERSONAL 
COMPUTER 
NEWS 
SUBSC RIPTION 
OFFER CARD: 
CO MPLETE 
AND CLA IM 
YOURS FREE 
ISSUES! 

SUBSCRIPTION ORDER CARD 
I wou ld like to be ai founder subscriber to Persona l 

~ :e~~~SN:S:!:~f J~~~l ~~':}r~i~'t i~ute ly free. 
D I yearre stolth e world (51 issues) £35.00 
O I enclose my c heque made payable to Personal Comouter New s 
O Plea se charge my Acce ss/Vi sa/ Dine rs/ Ameri can Express card 

(delete where not applicable) 
Account No. ___ _ _ __ _ __ _ 

Signed 

Pk'-ase uSf' block etpita ls.. 

Send to Personal Computer News. Subscription Department. 
Frcc pc,$138. LondonW IE6Q Z 



Crystal football 
Newspapers and mic ros make 
an unbea table tea m. Or so 
football fonallC) 1n Burt on-on· 
Trent ha\C pro\ed 

Soft""are house. Peaksoft. 
accepted a challenge to pred ict . 
by computer programm ing. 
""ho ""as gomg 10 v.m the Oaslo 
Challenge Cup final betv.cen 
Burton Albio n and Maccks · 

Wayoutwest 
It's Wa)OUI. man \\CIJ. 
v.hat else could ta l e top J>0$1· 
1100 m laid-back Cahforma? 

Actu!I II). Wa)·out is a udeo 
game from Sinus Soft\\are 
"' h1ch tool the 1983 Golden 
Joystick av.ard for bes1 graphics 
of the year Smus comes from 
Sacra menlo and Wa)OUI. no 
doub t. comes from Wc,1 Coast 
h\ 1ng. 

Ifs a rare game that com­
bines grap hic excellence. pla)­
ab,ht)' and fun. to capture the 
hearts ohhe pla)C~. · s.:&) t"'™= 
m the know. 

The game is a\a 1lablc for 
Apple. Alan and Commo­
do re. So JUSI get m touc h ...,,th 
the Cahforman d reamers . 

fiekl Tov.n . 
Peak.soft rose to the chal· 

le nge . It put together 1h foo t· 
ba ll pr ogram Champton). and 
ad ded 1nforma h o n from local 
spor ts reporters. Then top"n· 
ter Rex Page ran the program 
on a D ragon 32 

It pred icted Bun on Albton 
would wm - which 11 did . 

It pred icted the ma tch .... ·ould 
be decide d by one goal- which 
it was. 

)I pred icted Burton goal,;cor­
crs .,.ould be Dolby. Fi,;;herund 
Ga uden - and 11 wa~ nght on 
the first two. 

It s.a1d 1he Yimnmg goal 
would come ,n the 82nd mmute 
- 11 came m the 84th 

Finally, 1t 5.11d the hke l) final 
sco re would be 3-2. This 11 got 
shghlly \\ rong as the wmnmg 
score was 2· I. Not bad. 
though . 

PCN Date line) kcc~ you m touch with up-com mge,en ts. Make 
su re you ente r t hem i n )Ourd1ary. 

Organisers ""'ho \\ OU Id like deta1lsof commg e, ents included 10 

UK EVENTS ..... - ·-

/ ERRORS / 
Graphics put straight 
In part four of the Gra ph1cs 
M 1cropaed1a (PC\ No 9) the 
ones couldn·t tell thc mschc'i 
apart from the ter~~. On page 
69 the first S(:r1cs of numbers 
sho uld read: 

111111 
100001 

and the sencso f numbersbclo" 
them should read: 

111111•63 
100001 •33 
In Figure I . page 68. t hl 

Yiords ·Dec imal represcnt:tlt0n 
of byte' sho u ld read 'Omar) 
reprcscn1a11on of b) te.· 

Grem lins conti nued 10 mud· 
die us 10 Figure 2 as the \\Ord<. 
·011 T should read 'B it Y and 

the \\Ord,;; ·SxS gnd' should 
read '6x8 gnd ' Fmall\ . the 
Yiord GIIAB m ou r memOr) 
map diagram of the One 
shou ld.of course. read G RAB 
Sorry! 

Poke point 
S C BtCkk', m1crm,a,e ror 
turmng )Our Atan screen gre~ 
m our April 22 issue Jost a 
PO K E. Th ere should be a 
POKE 1539.96 bet...,een the 
PO K E 15J8.2 and PO K E :!,II 

Disk slips 
In the re\lew of t he Comart 
1522. 1hc demon ircmhn~ 
struck and 1hc s1u of the disks 
shrank alarming ly, I n facl. the 
Wmches1cr has a capactl) of 
20Mb. not 5. as .,..e said 

Disks Yi ere al"iO a problem ,n 
the ,c,.,e.,. of lhe \ t ult11ech 
MP F II. We..a1dthcMul111ech 
dn,es \\OUld 1101 be the ~me 
forma t as the Apple dme\ In 
fact. they will be,~ all Apple 
softwa re will be acces~1ble 

PCN Datelines shou ld ~00 the information at lea~, one month 
before the c,c nt. Wn tc to PCN Datelines. Personal Computer 
News, 62 0 :icford Street. London WIA 211G 

-l n1crnatton.al Word Procc:ssm1 May2 4-27 Wcmblc)' Conference Cen1rc. Ph1hplt MaS1.1ner, BETA,01~6233 
[ th,bltlOfl 

Compu ters 1n 1kc C11y ~by24-26 
Computers Open Da) May 26 

MICfO '83 June I 
Appk '83 June )..5 

z.x Microfa1r June 4 
Offioc Au1omauon SOO'A & June 7-9 

Conferc~ 
41h CommodoreCompu1crShow Junc9-11 

Blad.bu rn Compulcr f air June 11 
Sou1h of Engl.and PerM>n.al June 12 
Computer Fau 
Compu ter Fan June 16-19 
Computer Open Day Exhtbtlton June 16 

OVERSEAS EVENTS -Compu 1cn. CommunicatMWI§ May 31-June 3 
& Elecuo111cTcdu,olol) 
Exh1b111011 & Confc rtlWX 
Tn1crnai.onalComputerT«:hnok,gy Ju ne 7-10 

l ntematt0nal M1CT0Computcr 
[:1h1b1tton 

Natton al Compulc:r Ou)!~ & 
Offict S,'SICffl S .. 

Aug2·5 

Aue 16-19 

Wembley 
Uarbtai n, London 
S1rathmorc Ko1cl. Lu1on 

Con-.ay ll oid, Du nmurry. Bclfa~I 
r ukrumCcnlre, Slough 

Alexandra PalX'C, London 
Bafflll:.ln Ccn1rc. l.ondon 

Mano Meoh. Onhnc Conference~. 0927.& 28211 
Tony Kam1nl\l1. Couch~adCommunl<'ation~. 
Ol·TI8 1102 
~hero l.02J266H912 
John RKl,ng. Da1a!'la)C PuMl('a11ons. 061-4"'6 
MSCX) 
Mike Jorutonc.01-8019172 
Clapp& Polhak.01-7473131 

Cunard lntcrnahonal llo1cl, Londoo Commodon Busmcu \lachm« UK, n 74111. 

Kmg Gcorgc'i l lall. Blacll)u rn 
Eth tbt11on ll all. Wood Green 
School. Wnncy 
Earb Court, London 
ll oMa) Inn, London 

·-Melbourne. Auslraha 

!long Kong £xh1bitl0fl Cenlre. 
!long Kong 
Ku ala Lumpu r, Mal.ays,ia 

(,n 220 
Drildk:y [n1erpns.«. f1172 JIU,TI 
Juhan Wilde, 09912355 

Ro) Bratt. Reed EJ:htbitlOfls,01-643 SOW 
Tony Kam1n1st1. Couchmcad Communic-a1ton1, 
01-m 1102 

-C[TIA. PO Boll25~. Rost\llk. 
S)dney, t-. S \\ 2tWJ 

Terf} 11111, lnduslnal & Trade Fain 
ln1erna11onal Lld .021·705 6707 
Conference & l::,,:h1bi11on Mana~mcnl Sen.en 
SON 8 110. 9-A JalanSS24 RTaman Mc1ah, 
Pe1al,n1Ja)'a. Sclangor 
Trade & lndustnal Exh1bmons. ll lka1htr 
Sutt!, Parnell, PO Bo..: 9682, Auclland 

pa,, \IAYZ0."1AY:!t. I'*-\ 



A two-minute operation 
turns your BBC Micro into the 

heart of a word processor. 
VIEW is a software pro gram from 

Acornsoft (the softwar e division o f Acorn 
Comput ers Ltd., who designed and built the 
BBC Micro) that enabl es you to use your 
BBC Micro,together with a print er,as a fully 
operational word processor. 

View is supp lied as a Hom chip that 
can easily be fitted to your BBC Micro by 
your local dealer, in a pain less two-minut e 
op erat ion. 

Th en,o nce installed, you only ha\'C' 
to switch on and View is opera ting 
imm ediatel y. (You can easily switch back to 
normal computin g with a single comm and.) 

Also includ ed in th e View package 
are two special books : ' Into ViC\,;'that takes 
you by easy stages throu gh all th e word 
proees ing comm ands and ex plain s the 

many \\3 ) s in whjcl1 View can help you,a nd 
the ·View Guid e'; which pro vides a qui ck 
reference to all View facilities. 

You'll fond th at View is, by any 
standard s. a thorou ghly professional system, 

..._ )N still surpri singly simple' for the 

..._ beginn er to master. 
::: Th e 'Spark -Jet Printcr" shown 
..._ in the photograp h is the ideal choice 
::: of printer for your word processing 
..._ appli cation. F.xt remel y c1uict,it offcr s 
::: high resolution graphi cs from 
..._ monitor or'T'.V.sc rec n and is available 
::: now from dl'akr s . 
...._ If you a like more information , 

write to Acorn soft , 4,a ~lark ct 1-1 ill, 
Cambrid ge CB2 3i\J. 

Or, for detajls o f your local 
Acorn soft deal er, phon e 01-200 0200. 

ACORN SIFT 



~~ 
Sensational 
s~ trurn 

~ oa111es 
161< / 481< 

al'SSCB ARD 8PllffS/PDSLOaAl'IIICS 
TD UTTL& IIIAII 8'11U.OR BIS aDl.aN 
a&Aa.CII IIM WAJIID&aSD llffO '11118 
aaNM.TIOIIAL OA11S. n-. OUR IATDT AIID 
Qll&ATDT . TIIUS OllAPIDCAL a.aGAltC&. 
18a/481l&a.N 

GALAXIANS 
Tlllll81Daff1CAL TOT11SOIUDIIU.I.. 

eoullD rma.oa.vmca. ... LSTa.a 
0,DDTKXJLff , a PIATD PVIICTIOII' . 
F~ AIID"1IUOW,. IU8UlltSD 

PIATIIIO POii A1tr IPSCftVII OWWSll. 
le&/'8aa.N 

-----------------------------------
O COl!IIIOS Price &5.9 5 

O FAUST'SFOLLT Prtce&5.9S 

0 11:TX Prtce&5.9S 

O SPOOKTIIAN 

D QALAXL\NS 

Prtce&5 .9S 

Prtce&5.9S 

ABBEXELECTR ONICS LTD 
-AaBLn'COUltT, Oll&AT IIOllfllWAT , LORl)()flf ll'W4 
Ts0l -actal4U 
1'1.1.ASECOMPIZT&tN BUJQ(CAfS 
NAMEIMr/M,.,..._ 

..-!CARD..,.,,.,.. 
""""'"" ..._~~toABBEX ·~g,r...,..~fo,-~ 

I _..., to pay by O OIEQIA: 0 Ao(;(XS8 

"-Oebltmyl'ftdlll'•nla/~ 

Numbed I I I I I I I I I I I I I I I I 
........ 




