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Atari Screen Action 
More on the GTIA wonde r chip from 

In Ille' firstofrh·c pans ­
Dackground and gk,ssary . 
Sound mg out the V.c 20. 

Les Howa rth , who helps you put a bit or class 
into your gameplay. 

Unlcastun1 the Dr agon . V0t« s 
of1hcAU1 n PCN PRO· TEST: SOFTWARE 

f;l.ffiOti t;f .. The Organizer 
Monitor z A package that mak es CP/M 
Wh:u the USJapaMsc-standard mo re appetising by puttin g a 
"""' mcan.po1.rZ.-Acorn menu in your hands-a boon 
t"~:t:!n8h8r~~ a·:t:;'~ for the busy office, reviewed by 
rromJap3 n. pc,sr -', Nc .... -kx>t David Janda. 
Z.1apor1abk . p,,~J. D1g1ta l 
Rc« arch 1oei f~ IUM PC, po(t 
7; 1ndYoha 1romaaf1cr 
Vis,Calic.p,11:r8 

Random Access 11 
Youralter n at1\C gloss.ancs 

Microwaves 14 

Spectrum Specials 
A double-heade r from Ted Ball: Trace to help you dig out the 
bugs, and ZXText to mimic teletext. 
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Routine Inquiries 16 
Ma" Ph1lhJ'§ has lhe a n~"'cn Daisywheel Debut 34 

llli:!!:==s::mmRt.~(iii:~ A major breakthrough at £399? Readout 20 
Bcucr BaslC programming 
and GraphlCS ltthmquc s 

C.meplay 
Oric:/Con,- 48 
Ch«k-out on chess 1afflC's 

IIBCISpednim 51 
Grab the goods. dodge 1he aliens 

Spectn,m 55 
Mike Gtrrard'~ jpttl acu la r 

ProgramCards 
T199/4A 57 
Closm1 film credos 

Atari 63 
Eicapc from Pirat e Island 

BBCMoclelB 65 
Amn ,n1, alut' WPfor70p 

Clubnet 69 
ColchcSler' s machu't coders 

Data basics 73 
PCN's sofl.,.,,,ue loC'lcc1.K.>n 

Billboard 82 

Quit/Datelines 88 

PC, JL:,,,E JO.JlD 6.19Kl 

Th e 8086-based Duct 16 (anoth er 
flank of the Japa nese invasion) is put 
in a time trial agai nst the IBM PC 
and Sirius. It looks co mpetitive , 
says Mike Whitn ey. 

Barr y Miles reads a pro mising 
world dcbut into his test of the 
Japanese Juki 6100. 

38 



· ~ - .·· ··1111., 1••1 1· 

MSX calls the tune ., __ 
A new hardware and wfllnrc 
standard looks 1et to change the 
hafflu or home computer bu)en 
Fou.ttttn Japanese manu facture rs 
and two US firms ha,·c adopccd the 
new MSX Mandard, defined by 
MICfo,oft(PCN, IHUC 16) 

MSX II a stancbrd fOf" micrm 
C01l1n1 under £2(N). h co, ·crs hard · 
ware . based on the Z80. the Tuas 
9918 d1~1y chip and a General 
lnslru mcn ts sound chip And 11 
rovers i0f1v,,arc . based on a casscnc 
optra tin& lfllCm .. uh a 32K 8 as,c 
similar 10 the: 16-fflt GWBas,c So 
MSX !i)'Stcnu arc n<» only high 
ptrformcn . Thcy' rccompa11bk . A 

cartndgc for one machine ,..,II run 
on any ocher MSX machine . 

Japanc5C pohcy 11 obvtOUs MSX 
wnr.ksigncdfOf Japan'sov,.n home 
marktt v11htrt a lackof10f1,. ·arcwa5 
dam agana the 1nw,ch of borne 
computers MSX turn s home com · 
putcn ,nto re«Kd pla) ·trs 1hc: 
sof1..-arc:b«omcs1nttrchangc a blc 
So the Japannc ,et ou1 of a Sid)' 
p,ookm 

But . on a • 1dc r w:ak . MSX may 
pvca ll but !he U K'stopproduccrsa 
hard time . Soflw art housts ••II sec 
l111k potnl 1n wn un1 for non· 
stancbrd madunci wuh !imall user 
bales With MSX . they can ,.•rite 
one progr am for a v,.hok ran1c o f 

lleColt<ed 

mac:hmcs. Sounds un hLcly1 CP M 
offered far lcu comp,at1bd11y but 
you'd be hard put to find a top 
1oell1n1 8-bn business mx h,ne .. ,1h­
out 11. 

Uyou 'rtunsurc,.hat1 o up«1 . 
MSX supporu cvcryt hm& m ha rd· 
,.·arc 1s capabk of So you 'll ha, c 
featu res hkc spnlc graphics 1vaJI· 
at>Jt from Bas,c . Other de,iccs 
~•hkh can be supported 1ndudc 
louch padl. JO)"ticb . h1 h1-pu s. 
disks. spccdl synthesisers a nd , of 
all th ings, FM radio' Wilh com­
pante1 hkc Yamaha and PIOnecr 
,nvoh ·cd •hll d,d you. up,«1" 

lt•ouktbc s,mplc IOSCC MSX as 
the: pnmc • ·c apon of the MJ-Cllllcd 

SECAM) . Unfortunately , this re· 
lat1vcly small adju stment to the 
design has bttn structured 1n sUC"h a 

Removable 
Winnie deal .., Nipl er- way u 10 ll'IO\'C 1hc aux1hary port 

Thoscol)"OU•hoha, ·c or a rc about dosc:r 10 dot 3 (•her e they arc 
Bouncm& back after reports of 11.S 10 purchase a European Apple I le ..-,red m parallel. thu s being 
death 1n last ,.·«It 's PCN the roukt find you ha,·c a probkm. It mutually c:xdusocly in use) . No 
rcmovablcWinchc ~ilc rdm ·e1uh,c has become apparent lhat the rc:.al hardsh ip he re, bul for reasons 
and •di and soon to be manufac · mother -board has undcrgont a best kno,,,m 10 Appk both RAM 
turcd 1n the UK . de11an chan1c 1n Cork . 1nd ROM ha,·c b«n moved . 

Ahhou&hScag atc hastcmpor a n· Th 11 re-dc:11gn 1s thought to ha, ·c Th11 sma ll adJustmcn1 11 .. here 
ly shcl\·cd 111 produchon model been 1n order to a lto. · the COfrcct fOf' some US-dc:flgncd and manu · 
(PCN, assi.te 16) another US rom· colour signal gtnen1ion for the factu rcd ,nterfacn . 1he Pfobkm s 

and much . .. -ailed •Japanese mva­
Slon. Indeed. Slnct dtlivcnes to 
Japan of MSX iOftwarc ha, ·c 
already bc aun ,-;·c: arc~ agam 1n 
the J)Ol,lt!On or .. a,on g for the 
Japanese to ll'IO\C, Thci r da) 'I of 
S1t11n1 on the ft ncc and 11m1d tn t 
marketin g may soon be 0\-·cr 

But don't vtew MSX as IOkly a 
Japanese th reat (or pronusc) . h 'O 
Amcncan companies arc alrc:ad) 
mvolvtd and• numbcr or European 
manufacturcn a rc said to be 'm­
terci;tcd' hmay1 akc a •h1lcforthc 
first MSX PfodUCU 10 ma ke 11 into 
the 5hops, but II docs look Hthough 
5UCh standards ,-;,II shape the futur e 
of the industry 

moduk (V IM) from Vo,cc 
Machmc Commu nicattOM requires 
the 1Mtallation of a card ,n one of 
the l!Oslolsptus a nother PCB to be 
located pigy·back fashion on the 
mo1herboard In 1he US there 1s no 
Pfoblcm . lnthe UK,nochance - n 
JUSt docm't fit . How many Olhcr 
interfaces this n hkcly to affect ,s a 
matter of conJC(turc 

Appk(UK),. ·uno1a,. ·arc of1h1s 
unti l "'cry recen tly. h says 1he 
rcspons,bd11y fo, the oonncttion 
hcs •·1th the: manu factu rer . pany, OMA System s , has con· European market (te PAU began. For1nst a ncc.1he,-oteempu1 :=~ ~:,'a~~: .. ~,t::iid~;.1-Pri=--:.:-ma- -ry- -a:-·,=-m- - ,:========== == = === =::;-I 

tnbu1c andc, ·cn1uallymanufactu rc: 
0
:r- Y."/ 

OMA ·s M,cro-Ma 1num S)1itcm [ ~ 
he re. By Nm·embe r Sp«1rum usc:rs ~ 

The M.cro Magnum is billed as should be at>Jt to buy cduc,1tt0nal 

~!:S~~:~na,~~~~8!t~~ · :'.'.c'::i~ anul-=~ • JOll11 Smda 1r/ ~-===-* 0 0 0 ? 

The Mica n to combine the ad, ·1n· The fin e batch of about ten 111lcs 
11gcs of mass dat a s1orage and fas1 .. ,11 roc:us on re ad ,n& and 1C1Cncc, 

1CJCC51wilh the abd1ty to rcmo,·c the .... h,Jc ma thc:mallCI titles .. ·111 be OU! 
media floppy-style ne.111 )ca1 Pncts 11c expect ed to be 

One S~•1n Winche s ter dmc is a round VJ. 
fixed 1n the umt 11on1 con, ·cnu onal Thc proarams arc aimed at 5-11 
hncs, •hile a KCOnd dmc acce pts yea r okh ror both home and school 
cart ndgcscontainm1Micn1icalha rd use:. 1hcy can be used on thc:ar O'lllt·n 
disks. or w11h spcaahst Macmillan pub-

Nobury has renamed 1he sys- hca t10r1S. sa) 'Sthem1nuraciurer . 
tcm the Ne• ·bury Data SOS and has They will Kii 1hroup S1ndau 
s1ocks . .. -.,t1n1, de alers . End-use r outlets aOO from Macmillan . 
PfKCSarccxp,«tcd to be around the Basmp tokc (0256) 29242 . 

... a.....--PCII .. ..,_. .. .._,_ ................ .. .,.....__ ...................................... .... ....................................................... ................................................. .................................................. ................................... ~-· .......................................................... ............................................ -. ........ _ ........................... ---. ... ....... ................ ,._ .............. . 
~: :.:rnk~r!:n:m~n!c ,. .:~ ~----- -- - ..L-~-~ = ~~~~- - ~ ~------1 
Novembe r and in the munt1mc• ·1II 
import 1toc:ks from the US . The 
system's dm'tS hnc ldcno ca l ac­
cca tifflCI and a capaa ty of SM b . 

Newbury 11, also Pfom1sin1 a 
low-(()61 SMb ca rmdgc diik dnve 
for the firs1 quarter of 1984. Thn 
rcmovab4e'"'ly umt 1s cxpcc1cd 10 
cost around .£1.<Xn. 

el 
Sbda .. ......,...,....... .... 
WIKllelMrw.MMtilc .... 

Workshop softens Lisa ........... 
Apple 's fla.ph,p and pu1a11,c mas­
tcrpic« , L,sa, has COfflC' a step 
closer to bc:1n1 a real computer 
n1thcr than a neat but expcnsi,e 
e:itCCUll"'l' bauble . Apple has re· 
leased Worbhop . the first of a hne 
ol dcvclopmc:nl sof1,.·arc fOf' the 
machine . 'Fu turt 111a,tabd11y· of 
Toolk11 t .Owasalsoannounccd, but 
no details beyond ·11 docs 50fTIC 

amaz1ngth inp ' . 
Work.shopronsuuof1ncn,, ron · 

mc:.n1, in lhc Lisa trad11ion, ,.hlC'h 
provtdcs ,1 mouse-editor, windows, 
,konsand 10on . e, ·eryth1n1udone 

wit h 1hc mouse . and 111 s1m1lar 
functions arc done m tdcnt.c al 
way1, as one has come to cxpcd 
froml.w 

The PfO&tams may be ,.•r111cn 1n 
Pascal. Das.c:Pfus or MICfo Focus 
kvc12Cobol . but a68000as.scm~cr 
is also , ,.,ailabk. Jobs may also be 
done ,n the background, so lime· 
c:onwm1nabut a utomat.ctasks such 
as cross-rtfcrcncn and Pf1ntouis 
can be donc•11hou1 dogm a up the 
machinery 

One of1hc benefits of using a real 
16-bit p,occssor . as opposed 10 a 
half-baked impostor . 1s 1hal 1t 1s 

much easier 10 comp~ prO&flm s 
1nlo pure machmc code Instead of 
1nltrprc1cd p-codc •1th 111 m·bu1lt 
du&&ishncss, ) OU gt:1 much o( the 
rtal spud of a Jood fast chip . 

Aho 1nch.ldcd 1n the package is 

OuickDraw . 1 iraptn cs langua1 c 
"'hich docs the cle, ·er typcscnin & 
and dra,.·mg 1ha1 makes Lisa so 
spectacular. but this is av.ulablc 
only from Pascal . 

Pnccs arc 8:HK:Pfus .Q40. ?I.hero 
FOCUJ Lc,·cl 2 Cobol £800, Pascal 
{480. Tbcy ,.·iii be ava1la~c an 
Au1ust from l.JSa ln rormauon Cen­
tres . Toolk11 ,.·111 come later 
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Acorn is 
upstaged 
............ 
B11(k-as ,M>11'ua,d , ha\c h11lctlns 
1obttcthc:m 

And there 'A~ Acor n occupy1n1 
ttntrc stage al 1hc BBC M1cro Utcr 
Show, outmanoeuvred and of1cn 
btncn by hnlc Reas. W11h no 
Electron,, liCCOnd pr()('('S.S()rs, 
~moduksorTubnlOiC'f\CI S 
1ns«f rcpcllcn1. Acorn uiw ,u 
cxh1bns matched uid surpaswd by 
many of the oihcr, lcsscr- ll'IO'll·n 
companies 

lu display ron~1td of new 
1amn and cducaoonal software 
that ••e re ad,c r llscd MMnc: lime ago 
bu t arc only Just out . A spoke;;man 
declared lhat lhc rompany"s pur· 
poec ,n ~ la nchcslcr las1 v1ccli: • as 10 
cn m mach1M$on to th<: stand 1olc1 
al ma ny people as pm.,;1bk 1ry ou1 
1he pac .. agcs 

In a hm11cd ·~Y 1tns 11 a ,,,.OJth) 
aim . but 1herc • -as moch chud ,:hn& 
up dee,·esonOlhcrstands •here fir 
more "'-as on display. And poor 
Acorn c,·cn tot s1ung by the public 
- rductant 10 dmurb the pac la g· 

OutPaced ••• 
The pressure on Arorn"s Disk 
F1hn1System(DFS) 1s1rov.-m11a.1th 
che lau nch or Pacc Sof11a.a re suP­
phc:s' Amcom DF'S II less than I 

third o f Ac:orn '1 pncc 
1bc Pact S)'Slem . 1a.·nu en by 

Chc:sha m 50f11nre pt"od!.K'Cr 
Amoom, 111mpicmcn1cd ,n a s,n ak 
BKEPROM ltda1msfullrompat 1· 
blltl)' 1a.·11h Acor n's 16K DF'S and 
accord,n& 10 Pace 1111\Ci you 'iOffle 
e xtr afc:.1turc,; 

Thlesc ,ncludc the abt ht y tOSIOrt 
up 10 63 files per dis k , •nh file 
names of up lo 15characiers 

Nor docs II make 11nydcman<kon 
U§Cr memory. 11nce no part of the 
DFS is mo\-cd ,nto RAM Osher 
feat urhare a built-in formatte r and 
the a bdn y 10 uw any Acor n· 
compa11blc: d ,sl 

The Amcom Df'S ,s avai lable: 
now. It ~ w11h a manual and 
fi111ng ms1ructK>m for £29 95 from 
Pace on BDd ford (0274) .S7S973. 

• • • Watford 
plugs the gap 
Walfor d Ekc:1romcs -a 1 shov.-in1 
off anolhcr DF'S, aga m undcrcuC · 
11n1 Acom and offenn& uua 
fc:.11urcs 

11111 as a 16K 1mpkmcntat1011 
*hte h•1 ll11\ e)·ouama.X1mumof62 
f•dds pe r di~k ~. and II usn the 
u mc amoun1 of R A M ftS Acor n·s 
vtrs.on. Wa1ford Ja.)'5 1t 1a.1II read 

PCS JUN [. JO.JULY6.198J 

1n1 of 11s software offcrincs by 
removing the ~IIC$. n put chem 
ond1spl ay 1nlact andpromplly k.li.la 
rcw 10 light·fingcrtd visitors 

Eh<t•hcrc . lcp11ma1c transac · 
tions111·crc 1alm gplaa:. P ace:So ft­
w;ne SuJ>Ptn ded a bnsk tr.tdc 11111h 
IIS Disk F1hn1 S)'SICm .and Wa tford 
Elcc tron .asoldou10(11s 13 R O M 
Socket board At Che Asky Com­
puun1 scand .ome th,n g fflOfe 51n,s­
ter seeme d m be h.1ppcnmg - • 
smartly 1urncd-ou1 Japanese gent­
lema n "'as asl1n1 qucsuon s or the 
prnpne1ors m frac:1urcd E11.ghsh 
Ind ustrial esp1011age ,n Manches ­
te r? No. bu1 the ob,«1 or h,s 
1n1er~1 •-u a plom na program 

Nobod) reported many ulcs of 
boo l s. bul thlS was a sc nous show 
fCM" h1er:111ure a nd educat10nal soft· 
..... -arc sc:emc:d 10 ha\ 'C 1hc upper 
hando\ ·cr thcgamcs. Unks.llh1sn; 1 
false impression 1hc BBC s en­
dooemc nt o f Acorn's mtcro 1s 
sc:rv,n111spurpo:i,c 

And ,1's gcumg the mcSNgc 
ac ross the gcne r :rnon p p , 1a.hteh 

40-irac l d1s\.s on 80-trac l dm· c:s. 
,nc ludmg Arornsoft pr ot&tcd 
1.imcs d1sl s, and tha1 ther e tS no 
need 10 11a.1tch bct-ee n 62 and 31 
fikmodcs 

The RO M 1tstlf ros1s £42. 
Walford also dcmonsl ratcd a 13 

ROM socket bou d - this is 
intended mainly to 11\·c: )"OU the 
capaa1y for fflOfC: ROM-based 
soh 1a.-are bu t ,1,.,,11 also take: 16K of 
RAM v. hich 1ss1a.·,tchcd ,n1oopcra· 
oon b)' any Wn lc: il&na l to 1hc 
Stdc:"'11)~R0M area 

1bc board 1ssupphcd ready-bu ,11 
for 05 . FOf more infor ma 11on 
con tact Walford EkctronlCS on 
Wa1ford (09"..J) 40S88 

Full marks 
forClares 
Loca l sof11a.·are sup ph er Oarts of 
Winsf ord won the ult1ma1e aero. 
lade for its cduca 110nal so ftv,,are -
v1si11ng teachers thou&ht 11 111--as 
ucc:lknt. 

1bc prod\lCts 1a.·cre largely for 
ch ,ktren of pre-school and prim ary 
school ages. Bui lnlro . a l..ogo-hl e 
lang\13ge. 1a.1!1 probably appcal 10 
ch 11drc::n or up m three sco re ycan 
11nd1 en . 

II uses the ,-'ISual tec hniq ues of 
1unlc: 11aph1e1 10 demonstrate: 
prog_ramm1n1 con« pts a nd 
me thod s ,n a mathcm a1icalrontu1 
Its m;un d1ffc:rc:nct: fro m Lo&o. at 
firSl 11ght , is 1n thc strttn layout 
v.hcr e a section ,s 11\·cn to you n a 

might be assumed to lhm·e in 
Manchester 1f ,1 docs anyv.hcre ,n 
lhc cou n try For s u re there ,...u a 
nc"'' soft,...ue house born of the 
1alc n1 ofa 17-)ea,-okt prodigy . but 
"''"ton 10 1hc show ,.,ere ol a ll ascs 
a nd the y had to be dedicate d last 
Saturday 10 spend much time ,n the 
Rcnold Bu1kt1ng ol U MIST (Un •· 

5eratchpad area 111·11h room for 20or 
fflOfe inslructKKJS Intro cos ts 
£1.95 

SomcofOa rb'u tth tic-,;werc:alM> 
,mpr ess,\ ·c Its £5 JO)'littel roulmc 
rorwc:r ts non-,o ystick progams 10 
use: JO)'Slkl.s and 11 pvc:s you the 
opportumly lo vary thei r wn'"ttv 11y 
1hrou1 h 1hc50(1wart. lbcrout1nctS 
rc:loca1ablc and you can U"'e 11 1n 
IOObylcs 

Clarb ,son (0606.S) .Sl374 

Torchure 
Loo l OUI on JUI) 20 fo, the si llies, 
e\·en t of the yc:ar so far-the Torch 
Ca mbndgc·to- Bradford run 

A§ 1n thc prelude to thcOltmJ"C" 
Games, a Torch will be earned by a 
n.inne, up 1hoc: Great Nonh Road 

\·en.i i)' of Ma nchn ter l nslllule of 
Sctcn« and Tcchnolo&Y). 

The heat 1n the hall was of 
Uopteal 1ntensi1y and the cro,i;d 
1a.ould ha\ 'e done JUSIICC 10 a 
UnttcdiC. ty derby ma1ch One 
v,si1or grumbled gent ly 'You can·, 
ge t a pass out So you stay 1n-

and pass 001 • 

five 1a.·c:c:l s. The unit 1a.·111 g1\C you 
about 9 . .SK, makes no de ma nd on 
1hcmach1nc·H."C1Slln1~rmcmory 
and a>mcs 1a.·1th a ut1hty program 
that 1s intended 10 sof\·e the prob­
lem of 1ransfcrrin 1 sof 11a.arc (1n 
mac hin e code Of" Basac) from a 
ca~lle 10 a llobbl t (PCN. issue 
15) 

The board 1,nll cost £29. 95 
In respoMC 10 pubhc dem and 

Iii.on has sma rtened up the Hobbit 
The floppy tape syste m now romcs 
1n a lnm crc.im box 1a.·nh an 
' improved ' manual 

••• and IEEE 
opens Beeb 

Bu1 lh t.sTorc h,. -on't be a n immortal If you get fed up ,.·,th wa 111n1 for I 

name - more like: 3.Slbs of mK"ro, BB C d ts.k sys te m you ca n a lwap 
un ~ Torch oomcsout 1a.1th 50ffle- plu11n a Commodore one. 
thm1 hgh1c:r m llli J uly 4 produci BradfordOfficc:S)'llemsdcmon-
launch ext rnapnza sua1cd at the show a new dcvK"-C 

from Cambnd,c S)i.lems Tcchnol· 

Sideways RAM :::~'i:~~~n ,',~:~~e:~ 
from Ikon . . . ;;~::~~~:?~=~·.~ 

dn ve and ac:ccss dal a and programs 
on 1hoc: Commodore d,sk:.s. The company th:;11 s1olc a m.irch on 

Acorn 1a.'1th 1u ll obbu storaac: 
S)'ltem has pressed home 111 a<lvan­

tagc by h1urtehm11 a wdc"'11)'S RA M 
boa rd fCM"lhc BB C Micro 

Ikon Com put er Products re­
leased ,u Zuo Memor) op1ion at 
the show. bu t ,1 doc:$n·1 upcct 10 
ha\'C: the un,1 au, lablc: ,n produc· 
tlOII qu antth « fCM" another four to 

The dc, ·,cc:. called the CSTpro­
c:yon, coiilS £325. In add 1IIOll tO 115 
use 1a.·1th Commodore dm·c:s 11 ca n 
be used 10 hool up an)' ochc r IEEE 
dm ·c: wch as data k,g ,n a c:qu,p­
mcnl, plot ten a nd sc.c:nt1fic equip-

"""' Brad ford Ofricc S)"Stc:nu ~ on 
(0274) 7267&3 



VIEW FROM JAPAN 

, __ _ 
Epson clones 
a-plenty 
on show 

O..oltllelllldi,c-olllfolo ........ _ • ...,._ 
flirs.....Wlleult411in '. 

HM'eJOU ""tried to "'1 e:Metyftou.t 8 tr.dt fair? 0r WM a &oWfisll 
.. a ,&astic NI'? Of COllrM NL Trade fain wt a ........ INlsiHu. ........... -.............. 

TOQO IINted a c:-,a. of trade ....,,. ~.OM .. t.lfflHS 
srstNn M4I tMotMt• PCs, -41 '111 CNMtMr M'ff't mltCh dtffwNt 
tre. t1tN-co..t.,,.,-ts ii UM Wit. h1 fact OM of tM 111011t ll'l'OCMM 
lipts lit tlM first was a ,-tlaMrtJ IIICCHIM ltMd MfT'Ollndtcl lly a 
MIINofmlors, likeaPIP!ofolda.clintostlifllHc:llotlterto1et.t 
oW dotMs 8t. t-nWt ..... 

Nol:toMJIIIMtlMb i,1MM.,.~oWdc6ntlMMdaJt.,IMlt 
one ef UM W1iac futllres of a tr ..... ft tlM w_,. tt ........ the 
pnoeclttNtions of the u:WWton.. TIMI ,,....._. ... txlliltib tell ,.. 
.....u.ifts lillout wMctl RJ die whMt's ........__Nd IM tWltp u..t 
....,., tlltn: are no leu -.,...t. 

TIM Qpl:11 AINIUII .. ._. Show beca111e ~ of a altop 
... tor Maken af Gfflct tvloMltlH .,.. ...... T1lere wtn 204 
COMPMN1 ,.......t. IM 16,000 lttMI .. sllow II did"'t cou..t tlltM .. 
- .... dlMtss ,- haw to takt • trvst) . n..--oltlle_.. ____ __ 

... OHS in the prototype SUC•-n..r.•,. tetnpbtion to .... dine 
dericn Nd lie oonlltd lntoU-kinc tutu..,.,.. real. TomorrowtlMy 
~ bit, Wto,py reality II MON MltndMt, 

TNeforeuntpieOMaftlMfflOltMttf'tttiftlunits.ttMBuliNN 
S11ow - a Mltal Nx to inttct ,-, floNNn "°"" IMIMtiC 
............ lNMnl rl)'SstNl~tlttWunlN.nlalMIH$Nft 
wllllOllly OM l*r,oM-tlM COffllptilNI of JOIN' data.AIModMJ'llli"I 
CN NI.U... off- ...... ....,.. C: .... proxnit)'tCI a VN deren..f 
..-,.tor , PfflNlps '"" nylon sWrb.. How un ,- mwe • puce with 
,........ wttfl no MOrt tllaM a ftiMty ~ llox areu.d ,our "°"'"? A .. ad ,_.. .....,. be~ '-ttr In tlMI ,ea, to st¥e tMtn -..pro1--11--•·· SomeoftlMlnsadffllturousJap1 ..... ........tacturtnare"°"*"NI 
on .....,......,. • .,....nw . QuallblstM1NI , alMIMknllfttl 
"'° MOf'11tllN 15or20~ perNCOMwere,,.......wt-MOSt 
~ IYI face, Mhcripb afMI Ml,erlCrt,b. illtereMftlaMle ....... 
NdotlMrfubtrtS.AftdtlM tN1cehCOMIIC AnditJdrowR. TIMunib011 
.... _ ... ,., ........ £!00 . 

Tlilenwereacoupl,eofNW'llties-Sit¥ff-RMdlrlMadedbtedward 
proceuiq P"C Nit .,.lid a ZIO a"41 Wonhbr , n1nM111 CP/M and 
IPO'thtclS~flMKtiolllleys.fortlloleoluswttll.....,. 
Nlkt tlM UllitCOMWMS procntOr, dis,pl,ay Md drMS Ma~ wltlll 
aU¥ttJacroutlMNttomtotll.t,oucu lffdeU.. keyboard away"'" 
,. ........ It. 

MCI 311 or 3V!ill disks wttetltere i. force, Mt rutMt, fw drMs, 
•t.wlt.anldislu.. nhAHledtotlMPCSltiown .... wllenafvrtlttr 
CMtrnt was.,,.,.... ill Ute ,ortaMetwd. I saw,-&arce,ortalWn i. tlle_c_but_ol __ .,Uie_llyle.-_.., .... ____ .... ...,1,ervs..,.._. 
-·-lle-tlleJ_ .... ~-tlok-to 
Wtst.,,..,.olasbt....,IMllcl.. 

... ...,..._,_I_. T_lonb ..... _ 
loo-COM,Sloo<,lonb-c:..tlsoHtytol"CSOOO, ... IINff 
.. ottiirtrsi.ttlw~doMt~ . 

-........at1ust .... olUNllllooblikelytotakeoaSiftdairot1MI 
OWII pou!IMI. Tiie Scor SG3000 ..... lb fln:t -,,UrHCe .. the PC 
S11ow; b__,.su,ts at 2K kl.you e. IMtld II upto32K, Md lb 
sra,McsaMcolcMtranu:ce,tioNI .TIM:Bnkwaswritl:et11i11Jap .. a!Mt 
1oou ........ to tlle Vic 20'• - IIIOt tlMi lllpett ~ • 
,e,tt.a,s. lMrltN Madlille • ont,costallout £85 and MCotiationsare 
...., • ., wfttl a UM actllt. Scor , iftddNt.aly, n.adt Its.,..... as a 
..., .. coill..., ............ arQd9 PIM'-. sip ...... tilMs. 

, . 

Manchester's 
micro mart ,, __ 
Dcpen chn& on ,,.,hJctl kgcnd you 
care: to bc:lic:,·c:. Manchester ""'U 
"'here: thc:y m,·entc:d compu1en 
Wi1h names like Mark I and Atlas 
they conMstc:d of hundre ds of 
vah·c:s, m,lc:s of "'mng and filled a 
largc:room 

Thin g, hai,·c: come: a Ion& way 
11nce 1hc:n Computers wuh an 
cqu,,·alc:nt pov.·c:r can now be: 
packed mt o a box no bluer tha n a 
book androst around £100. 

Comp« North dcmonsnated 
JUSI how much the d1ffc:rc:ncc:1 
bc:tv.·«n mamframes , m1n1s and 
micros have: b«omc: blurred 

Undoubtc:d star ohheshow,,.,11 u 
new l2-bo computer from NCR 
c:alkd the 9JOO. At £22.000 11 may 
be: out or )·our range - but Atari 
and Tc::,ia, Inst ruments arc 1n-
1c rcs1cd in 11s innards 

Thc 9300 comes on (our pnnltd 
circuit boards . and hu IMb of 
RAM . Thaf 1 I Mb of J2-btt words. 
v.,hich cquals4Mbof8-btt ..,-ord.'11 

llS unique rca1urc: is the four 
32-bi1~rch1ps that po.. ·cr1t . 
Noordmarych,psthcsc. Tbc:yromc 
in small ~uarc pad:: ag« that ca rf) 
thc:cqu,valtnt of70 .000tnm~st ors 
Since NCR tS the first company 10 
p:t Jl·btt Chips lnlO production 
machmc s,othc rm anufacturn s arc 
bc:atin1 a path 10 its door. 'Both 
Alan al\d Tuas ln strumcnli ha \C 
c:xprc:ued an mtc r~t m them." an 
cnt h® astic NCR man s:ud 

Thc pnce performance O"l"crlap 
wasatsoto~sccnv.11hpenphcrals. 
Faat ,,.,.,u dcmonstratm1 11s 4S44 
full colou r fkx,hammcr pnntc:r Its 
l'lph ta performance ,,.,.as impress­
ive - but SO 'NU Its prta:. V.'C:11 
O"l·cr a.ooo. 

Justdov.nlhc"' -.iy Mannc:smann 

Tallywasdcmons1r1 11ng itsnc:wA4 
lnpk pen pkmcr - the Puy.J . By 
domg 1e,·c:ral pk,t.s US1ng different 
colour pc:ns 11 C'O!Jld produce: 
graphlCI c,·cry bit as imprcssffc u 
thcfac:11 And1hepncc ' J us1£690. 

The ploucr can be: hnkcd 10 any 
mttr o 1hrough an RS232C or para· 
lltl mtc:rfac:c Throughou11hc show 
11 was happtl y z1pptn& through a 
scnc:s of g.raphs. pie charts and bar 
charu pic:k1n1 up and dropptn& off 
1ts1elcctt0nofpen sc n·routc . l1 "'·1n 
be: ,n the Jhops ,n a ftw V.'Ccb . 

Also on the Manncsmann 11and 
wu the new M1'80 dot matrix 
pnntt r ltv.1llalsobc:1n1hc:shopsin 
a fcw•«k1 andco m028. 

Tv,-o Pf'odud s 1ha1 should ha, ·c 
rost the: 1,1mc but didn 't lllitrc !he 
Gulfsuc:am ll ypc:rion and Ander · 
son Jacob§on AJ1lc IBM-
compatiblc portabk1 . The 
machines arc iden tical and manu ­
(aciu rc:d ,n Canad.11 by Bytcc 

Gulfslr tam is a B)'tCC 1ubs.d 1ary 
and upped the 11akc:s 1n its battle: 
V.)th the A111t bya nnounan.a pnce 
CIUS II 1ttc §how . The s1n11t dm c 
vcrwon will n<>"A" sell fOf £2.69S a nd 
the dual double: density, double:· 
Sided disk. drive ,·crsion ror £2,99S 

Su:tccn·bttmach1ncs..,·crcwcl l 10 
1hc fore at tbc show. v.11h Cifcr 
taking the pnze for the che apest 
implemen ta tion. h s add-on board 
for hs Scncs I microcomputers 
costs £1. 14S . 

Anothc: r Bnuih rompan y out to 
make an ,mpact "'"h lhe 68(0) is 

IMP . Its IMP -68rornc:s ,n a vanc:ty 
of opll0fl5 11amng v.uh a machine 
thal houses 2S6K of RAM . an 81n 
lloppy and IOMb hard di.sk. Run­
ning the: U n1x·l1k.copc:rat1n1system 
ldm II would SCI )'OU back 50fflC· 

1h1nghkc£10.(0). 

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

.................... c.... .... ,. ................. .. ...._.., • ..,....,..... •• --... ...... nee.....,.._ ....................................... _ .......... .. ............... ..,...,....,,. .... ..,_.....__u11• 
an.c....11.11-en-. 
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Pret a porter Zita micro 
~ stylc~sc.ovs c,i:eanh·e 
should no1c that ITCS has re· 
v1mpcd its Andromcda Z..UI port· 
1bk. 
~ Excn111vc (an u,cttasingly 

~ ''\ 

-~ ~-· 

rommon t.11) comes 1n a leathe r 
carryina case. ,,.,,,h an optiona l 
monocr am . 

Standard features are a tOin 
screen, 128K ma,n memory, a nd I 

Z80 runn1n1 CP/M 2.2. Storage is 
pr(W'ldcd by 1"'·0 or three I Mb 
floppy dtSlt dm-csor I ranac of hard 
disksfrom51024 Mb . Thccha ractcr 
1et includes ptn.l ch aractcn to JIVC 
I raolu tion o f l<iO x 75 and there 
arc RS232, IEEE488 a nd Ccn1ro­
n1C11nterfaccs. 

Pnct$ sian from around £1,60) 
a nd include a free vouche r fOf ITCS 
soflwarc won h £2.500and valid'°' 
t•o~ an . Th1s1 llows)'OU to choose 
what softv.·ue you want bundkd 
,,., th the machine from ITCS's 
range of proprietary paclta,cs . 

The Andromed a Zita Execum·c 
r 90 dff 

custom -built models. indudin.a 
desk-top and port abk S)'ltems IOld 
under ITCS 's spccial lease scheme . 
Pl.lrchaseollTCSsof1• ·uep, ·cs1he 
buyer 1hc 'k>ran' ol a free machine . 

JTCS,.·aue1up1n 1981 wuhacall 
on 000,(XX). The Andromcda 
ranp: 1'1115 e5tabbshed lutycar v.·11h 
the Zi ta P. "h!Ch ITCS d1 1m.s was 
the • ·orld's firsl portable to l.lSC a 
280 • ·ith I floppy and to offer a 
.SY.in W1nchntc r hard d1slt. These 
drhes att supplied by the UK 
manufac1urc r Rod1mc , makinJ 
rrcs one of the s1ronacs1 na, 
wa, ·er1 in the UK micro bu1ld1n, 
busil'ICU Rodimc has since laun· 
cbcd 3\l'nn Winchcsien (PCN rssuc 
I). 

ITCS and a choice of maroon, 
black or brO'<fl'f'I lca1hcr ii one 

M d 07842 47371 

NITCMll - 1'111 .............. ... 
~ ................ ... .. .............. ,,_, .... .. =-.. --........... _ ........ ......................... -. .................. .. ............. .. ~ ................ ... ...... .............. ... ...... .... u,.._ .... 

PCN Charts 
PCN Charts gin you an up-t o- the-minut e-gukt c-to the actk>n In 
Britain 's HigJa S tf'ffl s lOttS. They'rt upd ated n er y t• ·o • ·ttkl , so 
)' OU ca n (olk>w lhe rise and rail of lhe lop- se llin g gamff a nd 
mkros . 

PCN Charts a re compiled rrom both lndepend e.nl and mu lt iple 
sourca acros.'!l lhe nalion. They don' t lak e .cro unt of mail ordu 
u~ . and in the case or the mkro charis deposit-onl y 0rden arc-

aho ucluded. Th e p ric'.fl quoted include VAT , a nd art ror Che 
no-rrtl.lsmod els. 

Bot h mkro a nd ga mn C'ha rts t hls • ·ttk show • ·ha t was x Uin& 
best in the two-Mttk per k>d up to June 16. Our next upd a te • ·ill be 
publ ished In two wttkl ' lime . 

PCN Charts arecompllfll by MRJU (Computers ), Lond on , (0 I) 
408 0250. 

GAMES HARDWARE 
TOPTHIRJY Top Twenty up to £1,000 

GAME TITLE PUBU SII ER MACHINE PRICE MODEL PRJ CE DISTRIBlTTOR .. 1 (2) The: Hobbi1 Melbourne Mouse Sp<clram £14.95 .. 1 (1) SindairSpcctrvm £99 (SI) .. 2 (4) A rcadia lmapnc Sp<c,ram LS.l-0 .. 2 (6) Drap32 OOO (DR) 
y J (1) Donkey Kina Microdcal Dragon {8 .. J (7) v~:zo lll-0 (CO) 
y 4 (l) Fliah1Simu la1ion Poon Spectrum £.S.9.S 

y 4 (l) ZXBI £40 (SI) 
y • (2) BBC B 099 (AC) .. 5 (16) T raM}'tvanian Richard Shepherd Spectrum £6 . .SO .. • (8) A1ari800 OOO (AT) 

Tov.·<'r y 7 (4) Atari400 lll-0 (AT) .. I (12) Horacc:GocsSklin1Non Sp<clNm LS.9' y I ($) Orie I £100 (OR) .. 1 (9) ··- Texas Tl99 £25.9.S .. I (11) Newbrai n A £228 (GR) .. I (29) Gndrunncr U amasoft VK:20 £6 
... 10 (10) Lyllll 48 £22$ (CA) 
Y 11 (9) Tcus 11 91J mo (TI) .. I (- ) Trader Ouicksi lva Sp<clram £9.9.s .& 12 (13) Colou r CknK £224 (LO) 

T 10 (7) Miner 2CM9cr Bi1fh ·<' Atari £28.95 .& U (U) Commodorcl>I OIS (CO) 
.& 11 (-) Anac:ltoftht' Ua.masort a,.,, .. {8 .lO 9' 14 (12) Epson HX20 un (EP) 

Mu1an1 Camels .& 15 (17) Apple fl E £969 (AP) 
• 11 (16) Sharp MZ80A £S49 (SH) 

T 12 (8) Blitt Commodore VK:20 £4.91) .& 17 (20) Sord MS 018 (SO) 
.& 1J (24) Moon Raider P rop am Power BBC £6.9' .& II (-) Nl500ffl3 £S49 (LL) 
.& 14 (lj) 30 Tunne l New Ckncradon Spectrum £•.9.s 9' 11 (14) Jupite r Aoc L90 (JU) 

.& l5 (19) TI Invaders Tt'XU TI 99 £17.95 T 2t ( 19) TandyColou r 040 (TA) 

.& 11 (- ) Crazy Kon1 l ntcrccptorMkl'OI Vic20 £6 Top Ten OYer £1,000 
• 17 (S) Pt'netrator Melbourne House 6ptttrum £6.9' 
Y 11 (6) Panic Bugby1e Vic20 I:1 .. 1 (2) Sirius I £2.754 (ACT) 
• lt (18) Zauon Datasoft Alari 09.90 .. 2 (3) IBM PC 0 .392 (IBM) 

.& 20 (-) Jct Pack Ultimate BBC 1.$.lO .. • (4) Apple) £2.7&> (AP) 
y 4 (I) Olbornc I £1..S81 (OS) 

.& 21 (-) Schizoids lmapnc Sp<clra m £6.00 .. • (6) Commodore 8032 £1,129 (CO) 
• Z2 (10) Croaker PJoer a m Po.,.•er BBC I:1.99 .. t (-) Oli, ·eni M20 £2,754 (OL) 
.& 23 (- ) PreppK II Atari Atari £21.95 .. 1 (8) DEC Rainbow £2,714 (DEC) 
.& 24 (-) Frenzy Oukksdva Spectrum £4.95 .. I (-) Ra ir Black Bo,i: £2.242 (RAI R) 

.& 25 (-) Maze Deat h Race PSS Spectrum {4.9,S 
y • ($) HP>l6A £1,541 (HP) 
• 10 (10) Supc rbrai n II 0.0?0 (IC) 

T 21 (23) Aichi Tansoft Orie £7 .9,S 
T 27 (II) Plane t ofDcath Ank: Spectrum ,.., ~= !r~t:~~~!us__M~t~~;-;~~ T 21 (13) Chophft('f Bio& rbund Atari 09 .9' ~:..r:-_-~~:;fr:: d~ Lwf~~~J::~;.-~udi~ T 21 (26) Huna,y HorlCC Poon Spectrum LS.9' 
1' JO (22) Counk Invaders Drap Data Drasoo £19.~ ~~ n:c~~iM:.;;:)'O SN- SMrp II - Stnm1r IO-
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DATABASE 

- - ~6 

BBC MICRO (32K) DRAGON 32 ORIC 1 (48K) 
SINCLAIR ZX81 (16K) SPECTRUM (16K/48K) 

The DATABASE represents the very latest in information retrieval reporting systems. Ideal 
for business and especially at home , can be used for endless filing app lications by beginner 
or expert , for hobbies or collections etc. Features include dynamic variable length data , sort , 
powerful searc h and erasure. Fully 'menu ' driven and incorporates user personalisation , 
save/load and printer options etc . We sincerely believe this is the lowest cost , professional 
standard DATABASE on the market. 
Exclusive unbeatable price of only £4.95 fully inclusive of manual , DATABASE software 
cassette and 1 st class post. 

Send cheque of P.O. to : DATABASE SYSTEMS , Dept PCN 
82 Towers Road , Poynton , Cheshire SK12 1 OF. 

PROGRAMMERS - 35% guaranteed royalties with optional cash advance for any good 
software. Send now for evaluation. 

DEALERS WANTED 

l'C'I J U!'t.EJO.JLL'I t. 19(0 



OS war cools Four-colour 
at a stroke 
bySeikosha 1bc D1gi1al Resc1rchil\tl(rosof1 

ba11lc h:n 1hro w.n up a n uncxpcc,cd 
bonus fOf' users. D1g11al RC'scarch 1s 
pluggm1 all 11s language compilers 
1n10MKTosort'sPC·DOSopcra1m1 
S)1ilC'm. 

PU I , PaK'iil. Cobol, Baste. C. 
a!Ki a pile of Digital ReS<"arch's 
ut1l,t) pactaacs a re ,omg on to ttK: 
IBM PC unde r PC-DOSdunngthc 
nc,n , .. ·o months But com~ny 
founder and prcsi<kn1 Gal) K1lda ll 
,nsiststhcmo\c1utr1 lun1ablowf0f 
porubiht )', and that 11 ,sn'1 a n 
ad mission of defeat for CP M·86 

Instead hc'smal.m 1a lo1ofno.sc 
about the-as )C'l huk-wcn mult1-
1asl:.1n1 S)'llC"m Concurrent C P 
M-86 . 'M.cfosofl has ma(hertcntly 
blnKd Conairrcnt CP M-86 by 

saymg 1hcy'II do1hcir°" ·n ,en.ion.' 
he U)'$ Y>h1IC" d1sm1ss1ng Unix n a 
'paper 11gcr' 

Nor h;H CP M-86 been seen off 
by M1C1osoft. he claims ' MSDOS 
1sn'1 our compcu uon PC.DOS is, 

and the 1.,.-0 are u:ryd 1ffcrcn 1 We 
aren' t s,cllmg langua,a fOf 
MSDOS Wc-reel.on MSDOS 
and CP M-86 a rc cqu,valc nt , and 
both or1hem arc a bndgmgstratc&) 
10 multHasl. 1n1 s)'slem s · 

1-k 5.a)'S Dig ital Research 1s 
,ummg lo end the O S duel by 
dc\Clop1ng a s-.11chabk opc ra1in1 
S)'Slem th:uc.an mimic 1heopen11mg 
M>fl,,.ueo f you r ehotce. And,..-orl. 
,s also goi n1 on co gtl Concurre n, 
CP,M up and running on 1op or 
PC-DOS- for September. 

[lpl s-t....MfNll ...au..4K 1..-. 

Abbex opens fire with Laser 
Wuh the C70Lascr(PCN. ,ssuc 16) of Abbcx. s.a,d ·wc·" ·e produced a 
in the shops nut month. Abbu special Baste for the Laser for 
EkctroniahopestocasJ11nYt1lhthe pwplc \liho ... ant to ¥11"1tc games 
re leas.co f sttwpacl.ages It' , a machine-code type lan cuacc 

II ha5 about JO mle s ~anncd for that ~ BaSK' S)'mbols . And '"''t: 
the 16K vcrs.on of the Laser Bui ha\ e .,.nltcn a fo nh packa,c. • h 
for staners 11 has brough1 out c1gh1 Abbcx also hai M>ft'A·.ue pack· 
1amn for tht 4K machine - Laser aacs m the pipchnc for the Comx 35 
Cha.5e. Laser B)kC'S, 3-D Maze, (PCN,tSSuc 12)and 1hcNC'Abn,n . 
Lase r lni ·:tdcn, Lasc-r Shoot-ou t . -. hich 11 hopes co ha\'e ready by 
ChtM. Draug.htsandOthcUo-all Auaust 
0.95 Con1act Abbc,c on Bedford 

Ma rlm Ford.mark et m1m anagcr 2 13571 

_,...,.._,.. ........ &.1111_ .......... ................................................ ..... ~ ........................ _ .......... ... ....................................... _... .. 
IWIIC ........ 11 ............................ ... 
...... ..., ........ n on ._. .... ._111 .. ,-... ·--.. -·.-- .. -­.............................................. 
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We 'A'ill also be s«mg D1gual 
Rcsea rdl prod1K't1 for much Mnal­
kr micr os th is yea r ,says Mr K,kfall. 
as the company has JUSI SCI up I 

comumcr produc11 di, 1S10r1 
Thal division •ill be bnngin1 ou1 

educational M>rt'A-are written Ln 
Loso. 'A"hteh Mr Kd dall u.ys will 
replact" BaSK, ford,s kks.smac hma 
suchasthcCo mmodor e64 . ltm.a y 
also dc" ·clop a scaled-down CPIM 
ror nonod1sk m.cros and port abk!i 
IUCh as 1hc Epson HX-20. 

'The re's no rnl ruson ""h) the 
CP M family should mean only disk 
S)'Stcms.'sa)"S Mr K11dall ·c assc-t· 
tc-bascd S)'lite msa rc now appearing 
•1th enoup memory to ha,·c 
~1 h1ng approac hing an opcral· 
mg sys1em 11.li.e CP M ' 

A wngk·p ,u.s co&our pnntcr ha s 
been launched by Sc,kosha and 
should be •~'l1labk Delli month. 

The GP·700A, •hteh •111 cost 
£425, usc-s a rou r-colour nbbon and 
four pr,n1-hammcn to print an) ' 
rombtnation o( colours ,n one go 
M otl pnnten rcqu ,resc\'t:rllll pa SSC$ 

topnnt1nc:olour . 
Thc madune is d1stnbu tcd m the 

U K by DRG Busine ss Maduncs, 
'Ahteh says 1ha1 the GP-700A can 
pnnl m JO shades sdcctc-d from 
sc ~·e n baste C<*)Urs 

The prmtcr •· 111 be P ro-Tested 1n 
PCN 

DRG, s onOl-62234_34_. - -

Prism packs Rumbelow rack 
MO\'CS 10 &Cl so ft'A--arc oul of 
spca alist computer shops ha, ·c 
ta l en a step for.urd • ith a deal 
bet'Attn Pmm M K"fo Product.und 
Rumbc~ -s. 

In :BK Rum bekrA"I Hores Pn sm 
¥1·111 tc l up software racks 10 hold 
producis for the Smda ir Spcclru m, 
Tl99/4A and the Vic 20 rrom July . 
Later ther e'll be 50(1•·11rc for the 
Commodorc64,and Pnsm hopes to 
Ml" up anot:htr ret a iler to extend 
the sche me . 

Though intended mamly to Sl\ 'C 

shopkeepers the burden of orde rin g 
a nd Slockmg 1<>f1ware . n 'A'III aho 
bnng a range of product1 into high 
s treet s1orcs, and should make 11 
easic:r to get hokl of popula r 
packaacs. 

Pr.sms.aid laSl 'ACCk th at 11 is now 
disuibulOJ for US 50rt-.·are make!'$ 
Stcna On-Line. Sm us Sof11ure, 
and O aiasof t. ll\ '1ng 11 a s1rongcr 
hand 1n the Apple, Atari, Com­
modo re and IBM ma rt.ell . 

Stcrn's main da1m 10 fame 11 its 
origina 11on of Froggcr . 

Forth bridge 
Noi many Spectrum O'ADCR -.·,II 
hine bought the mac:hme because 
of ,1s pocen11al as a Jupi ter Acc. bu1 
a small Poole compan) has pro­
duce d I FOf'lhcarmdgc 10 1urn your 
~)'Stem into a dcd.cated Forth 
machine . 

Oa, ·Kt lf usband'scartndcc takes 
the ptaoc of 1hc Ba~K' ROM m the 
16K or 48K Spectrum It carr~ 
12K of FI G·F OJCh, an RS 2J2 mt cr· 
f:aoc via an 825 1 mt erfa«eh ,p. and 
24 bns or parallel 1' 0 \la a n 8255 

Mr H usband pr edkts Chai OflCC 

you'vcsw1tc:hcdou t thc BaMCROM 
10 make room for the Forth, you 
,...on·1 wan! 10,....,11ch bac:k. But lolnoe 
1hc cartrKlge:. al N9 9S, cost,dosc 
to hal f wh at a 16K Spectrum SCIS 
)'OU back. he an tlClpatcs M"riou.Jbut 
limi1cdintercs1in11. 

It 1s on course for an Augusl 

launch 1nd -.111 come • 1th a manu:111 
and a yea r's lll<'mbersh1p of tht 
xForth Uscrs Group . 

Besides standard FIG-Fonh ka· 
1ure1, 1hc carmdge holds a Z80 
Assembler for maduDC rode Forth 
dcfin1tt0ns, a bu1h·m routine 10 
support a lTIQdcm or alkw, access 10 
bulletin board S)'Slcms, a mach 1DC 
oxk monitor and . not lca§I. an SK 
RAMod,s l. s11nula1ion ADd ,I's 
been dcsigDCd to support MICTO­
dnv cs - 'Ahcn they appear 

Mr H usband sa.ys 11 oon11ms all 
1he uandard Fl G-Fonh 'A'Ords and 
11\'CS full use of the colou r , sound 
and grapho raahttc:S of 1he Ian· 
1ua1e f-le expects routines and 
apphea1ions to come from 1hc User 
Group. 

Da,·td Husband IS on Bourne­
mouth (0202) 7Mn4 . 



Life beyond VisiCalc 
'The compa ny that dc,-elopcd Visi· Vis1Calc •nd its clones Y..111 h.andlc . values Thcn1t.,. 1llca rryou t ascncs reached the UK. "'here 11 Ii lo be 
Cale has prod!K"fit its ,·crsion o( "The groups o( users v.ho will of calculai,ons - 11cra11,'t solvin1 d1s1n butcd by Markc11ng MICTo 
whal the bus.ineu 50(1-..irc or the un<krstand T K!Soh·cr at oncC" arc - to ronvcrgc on an ans,.·cr And Sof111o-arc. l t'saomgtocost l286for 
future 1110111 look hkc t he t«: hmaans and ICICnllsls. the pad .age ... 111 also let you set up the pac:ka,c: itself, and there arc 

It goes beyond §J)f"cadshcc:ts, arch1tcds and so forth - anybody con,·crs.on tabtcs, IO tranS,aic also add.on package! scll1n1 at 
addrcUH unstructured problems v.hohastouscalotofcq ua1ionsa nd pounds, uy, to dollars , Mi you can £106. P,O\IKhn& sets of rudy ·bu•h 
and leads 10 a ttthmquc l,;no,,.·n as fonn ulae."sa1d Bobf rankston ,onc allcnhc un,tsin "'hteh youranswcr models to su,1 pa rtlC'Ular appltca-
~k-M>lnng Accordmg to its de- ofSofl..,arc Art1' founde rs 11ci:prcsscd lions 
s.gncr, 1shou ldopcnancwca 1cgor) ·11 .,, II be the ans11.·cr for anyOf'IC In add•tM>ft. you c-an ploC the s .. 1 arc alrcadyou1.cac: h oons.sc-
orbus11~51 sof1v.-arc whos.tprobkmsarcno1v.clls1ruc · result s. and fttd them mlo pack· ing or a dozen Of" so rnodcb for 

TK'Sohcr. from Soft""'ilrc Arts, 1ured, or who needs 10 soh-c 11gcuoc h asV1siCalcusmg1hc Data financ:1111 manageme nt. dcct ncal 
runs under MSDOS l11s designed problems backurds to find out lmcrc:hangc Format 1,·salso hkc ly eng1nccring.bu1kl1nidcs&gnand M> 
to cope v.1th the k•nd of rather how 10 gcl a partw:ular rc~ul1 ' to run under Vis1Corp0s Vasl()n for1h. 
u nscructurcd problems 1h111 not"· Apart from soh mg probkms operating enHronmcnt v.hcn that But ano1hcr 80 packaacs arc on 
mally need a fa•rly heavy load of b11d.v.·ards from the rcsu h -bactr,. comes out m the autumn the dr1v.·1ng board from pubhshcr 
J)fOJU1mmmg.rathe11han1hcmorc solv,ng-TK 1Soh·cr •111 atso lei TK!Sohc r hasbccnout 1nthcUS McGraw lh ll as v.ell a1 from 
clear-cut '\\'ha1-lr que!iuons 1ha1 )1>U make I guess al unknov,n since January . but 11 has only JUSI Sof1v.--arc A rts. 

Pegasus 
takes flight 
on Rainbows 
Dy August you' ll be abk: to get the 
full range of Pcg11:'iUS busmcss 
softv.arc for use on DEC Rain· ,,..,, 

D EC plans 10 h11,c MSDOS 
,mpkmcntcd on 1hc Ra,nbow b) 
1he end or Jui) Pcgasus 111 ,11 adapt 
,ts packages for 1h11 c,cnt. and 
launch tv.·o ncv.' S)'Stcms mto 1hc 
bargi11n 

The nc111· c lcmcnis arc Job Cost· 
1n1 and Saks Order Pnxnsmg -
they t()ln sales. purthasc and 
nominal ledge r, m,'OICmg. stod , 
ronlro4 and pa)'roll 

Pn«S arc left co Pcaasui dcalcrs 
- Adda Computers of Eahng. for 
cx1mpk:. ch1racs OOO per module 
and £1.250 for a Kl of fi,·e. 

Allez France 
with the BBC 
No need 10 YiOff) 1bou1 ro110....-m1 
up doubtful pos1cank m your 
ncv.·sagcnf s v.·,noo,,.; now )W can 
take lessons from your ov,n French 
M1Slrc:Mona 138C Model B. 

Kosmos Softv.-arc's French Mis· 
tress CQfflCS 1n 1•0 rompkmcn1ary 
casK ttes ro-,c n nJ a range of ,·oc:a· 
bulary m different subJCCIS, phrase) 
andhSISOf\"Crbs 

But II a1ms 10 go beyond lcarn,na 
by rote and ac:cordm1 to KosrTMM 
you can crcaceyou, 0111nlcs.ionsand 
uorc them on ussc ttc 

The: French Mistress ma)· .5parc 
Che rod bul IC docs ha, ·c a ICSC mode 
co chec k your prog ress, the madunc 
keeping an eye on your spccd and 
accurac:yoftr•Mlauon. 

The casscncs cost £9 ~ each 
Kosmos IS on Dunstable (052SS) 
J9J2. 

ffl,. __ ,... ................... i. ........ ... -~-·-....................... .,._ ..... .................................. -......... ....... ,.. ..................... ..,.._., ....... _,..._ 
f---------...J...------- --l lflllllll..W .......................................... .. 

Epson twins get business 
applications from APS 
If you' re runmn ga businc\S11111han 
Epson I IX20or0X 10. AP S)'Stcm.s 
ha~ 1us1 broadened you r chotte of 
soflv.-.irc 

Scllmgat£2.ScacharcApv.ntcr, 
a v.-oJdpr0tt<is1n1p:ackaac. Rca:1p1 
Program, v.hteh has k'CQUntin& 

faal11tcs 10 issue mvOK:CS, and 
Rcs1auran1 Program. v.hich tlcm· 
,scs rca:1p1s (II the pomt of s.alc 

AP S)'stcms 1s also dcs1gn1n1 a 
nccwork sys1cm for the hotel. 
catc::rmaandgroc:ef)' •ndusmc:s It ,s 
on 01·399 12S7 

~-..... --_. ........ ~ ...... ...... 
... ia .... ,..., ...... i. • ._..,. ..... 

FMS converts for MSDOS 
Lavm1 down its name u a bird of 
,II-omen Ra,·cn Computers has 
51ashcd the pncc of the FMS 80 
d.ata~ and al the s.amc time 
adapted It for U$ on lhc IBM PC 
a nd CMher MSDOS sysccms. 

FMS 80r'86 will now K l you back 
£J9S, f r0tn 11.s prc:,'IO\IS pntt of 
£650. The new cntry-k:,·d 5)'SlCm, 
F'MS 81, IS added to Ravcn"s 
catalogue at £250-,c ,s upgrklablc 

to the full da1abasc management 
syi cem. 

FMS 80 Sllrtcd hrc IS a sme lly 
CP/ M pr oduct and Ra\cn da mtS 11 
is Of'IC of the top fi,·e best sclk:n 1n 
1he CP/11.i category . lu conversion 
10 MSDOS and CPt,.t-86 1s due to 
be fo4k>wcd by adap1ation to othe r 
formats. 

Ra\·cnCompu tcrs•son Bradford 
(0274) J09386 

Soft-hearted? 
From the dcpths of dar l cst West 
Javt,, Che Centre for Anamel Re­
sea rch M"nds a plca-c.an you sp.irc 
anyAppk:M>ftv. .. re1 

Tbeccntrc., ·as,1'cnanApple ll . 
CP/ M. disk dm·e a nd pn ntc:r. bul 
no10f1wa.rc. With ana nnual budgct 
of £100 for 111 romputmg and 
su111s1ical operauons u can·, buy the 
50.fiv.·arc II nttd:s- a da1ab.lilsc, 

1gncultural apphcation1. and • 
procram for lcarn ,na cxc:m,cs 

John Dlmcnt. • volun1ccr at 1he 
ttntrc, ha1 v.·nnen educationa l and 
statis tical softv.-.irc. but ,n order to 
adv1nct.1he ccnuc needs he lp . 

If you can hc lpcontactJoh n a11hc 
Cen1rc for An•ma l Researc h, PO 
8o J: 123. Dogor. West Java, In­
donesia . 
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VIC 20 GA MES AND IJTILIT IES 

ML ... 1-llOOU:IT t '.- PO:O."'TOOS- Hi.I .O W 
Th,c,tlfCll~ofc:hMttfonheVIC,11')'10bta11hcrompuM:'r , bownoffun . 
f'lllcolour,loOundtffttb alld1wron [5.5' 

SUP'E:llBAN"KMANAGElt -AfuUlu111rc:vcrM09afl)'IM'mor)'MU.bulnttd. 
JKt.lpl,MIOft ru• 

i******~~':.j-*Ficii:c::ici~······i 
: truly AVAILABLE AT YOUR FINGERTIPS : 

ii USER PROMPTING PROGRAMS metefy key In birth ll'lbml· • 
ii bOn as requested by the computer- READ OUT fand Of PAINT Jf, 

: ~~·=:::11::'.":ui.~== : 
• eph«Nr• . etc. ... 
• THE SIDEREAL TIME Of BIRTH it 

ti THE ASC~=O:t~~~:tsv~=.s · Minutes : 

THE~!:~ ~::,c:. T~~~~~: Sign, : 
THE SUN ANO MOON POSITtONS lr'I &,g,'I, o.g,Ns, Mlnut•s it and- ,. ALL THE PLANETS' POSITK>NS .... s.on. Oegren W,d Minutes ,. 

• THE LUNAR NOOE - THE PA.AT Of FORTUNE - THE • 
• VERTEX ANO A HOST Of OTHER BIATHCHAAT INFOAMA· • 

: TK)N AT T~~;~~ Of A KEY : 

: :~:;1', ~~~~~~= : 
• GIVES YOU THE ASPECTS ANO MIDPOINTS it . ,. 
• FOR 48K SPECTRUM AND DRAGON 32 >t 

: F~~~~:,;:,,on.cu..ne : 
FOOONlY £15.00 : 

• gi~;:i~r;.~~ l~~~t~·rcrTitA. T~bFPf~ : 
• BIRTH TIME, etc . it 

! Senclorder1wrtnel'leQue p.11y•blt10 ! 
: STELLAR SERVICES : 
• 8 FIR TREE VALE , LEEDS LS17 7EY : 
: Toi: (0532) 692no • 

·······~ ···· ······················ 
PC-.: JU"'ll' 'O-JU . 'l flo,l'MJ 

COM MODORE 64 GAMES AND UTILITI ES 
WSAll Rt :SClJf. - Our~11vc-™<Ntolllul1popibt 11cadepme 17.,. 
PONTOON- ROUUITT t:- ACl!'S HIGH 
Mottpowcrf 11hcneom.1lul111111lt1 hrcesru1pmnofdla-lol'lhc:64 O .H 

M,CSOtTM - A:.Kmbk:randO.-mbk r ,•1 1hdea11U l tohc:\ ronvc-rte1, 
r. ·cryth 1n1ou1procramfor1hcV IC•1lldo1ndfflOft (7 ,9' 

h1I documen1atl0fl .,,,hall 1111l11r proa,-

Othc:r -"• ·im~ l'lltlMM for the VIC 111d Commodore 64. w:nd for free 
brott!ll(t. illcfudln,: aABBITSO tT\l 'A llC for IIN: V IC , MOUr~Ofkr of 
t1.!t cKlrlorbYy1wocwmo«"at f1 ... . 

s-i~·, .. : MR. CHIP 
SOFTWARE 

O.pl PCN. I NEVILLE PLACE. LLANDUDNO. 
GWYNE DD U. • .l-0 3DL. Tt l: 0492 49747 

ll A:0.'Tt:D: IIOTSIIOTSOFTWAltE WRIITR 'S, PIIO,EA1'D ASK US, 
ABOUT OU R FAIR DEAL POLICY A1'DTOP RO, AL TIES 

DEALER ENQ UIRIES WELCOME 

11•c20 DIGITAL 
v ·~ LSO CASSETTE DECK 
COMMiooRE AT A REALISTIC PRICE 

+ PET - -\f .L"1IJ 99 + £1.51) 
:;.· ~ii• P&P 

INCLUDING 
5FREEGAMES 

Al lo w 70.y s0em,~ 

•FullyC--
• Dnign«I by our E,,,,;,,..rs -
NOT ju$t an lntwf«:e unit 

• All C6lbl# lncJud«I 
• Pow.red MKI con troll«/ by your 
com,wt# - SIMPLY Pt.UG IN/ 
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QUESTION 
WHERE CAN I BUY 

NEWBRAIN 'A ' 32K 
NEWBRAIN 'AO' 32 K 
SINCLAIR ZX81 1 K 
SINCLAIR SPECTRUM 16K 
SINCLAIR SPECTR UM 48K 
ORIC-1 48K 
SINCLAIR ZX PRINTER 
SINCLAIR ZX81 RAM PACK 
SEIKOSHA GP-250X PRINTER 
SEIKOSHA GP-100A PRINTER 
BMC BM12E GREEN MONITOR 
SANYO SCM12H GREEN MONI TOR 
SANYO SCM12N GREEN MONITOR 

FOR 
FOR 
FOR 
FOR 
FOR 
FOR 
FOR 
FOR 
FOR 
FOR 
FOR 
FOR 
FOR 

£268.00 
£298.00 
£48.00 
£99.00 

£129.00 
£168.00 
£39.00 
£28.50 

£260.00 
£215.00 
£100 .00 
£100 .00 

£85.00 

CARRIAGE : 1 ,1em £4.00. 2 i1ems £3.50 each. 3 11ems £3.00 eac h. 4 or more FREE 

ANSWER:-

FOR ACCESS/BARCLAYCARD PHONE ORDERS , 
PLEASE RING (0532) 449722 

M CROCE CO P TER S S E S I LL M u y T M , 44 NEWBRIGATE. LEEDS 1. 
PLEASE SEND ME 

NAME 

ADDRESS 

SIGNED TOTAL C 
• CARRIAGE£: 

FOR OUR COMPLETE PRICE UST TOTAL ENCLOSED£: 

PLE4SETICK O PLEASE DEBIT MY ACCESS.'BARCLA VCARD NO I I I I I I I I I I I I I I I I I 

PO; JU1'E JO..JULY6. 1983 



Share )'Our thoughts in the 
U K's Ji1rcl1cst nucro week ly 
letters co lumn s. Funny . feiSI) 
or faooful. )'Our lcucr co uld 
wm you £10 if it' s or star s1at us. 
WRfT(TO: Random Acee~. 
Persono/Co mp111er \ ',-.J . 
VNU. EH:hn l louse,62 
OdordS1rCe1. London WIA 
2110. 

Laws in 
order 
Many thank s to John Reynolds 
for his ·allernatu e gloss.ary' 
(PCN. iss ue 15). 

I would like to expand on 11 by 
offering a collec:hon or axioms 
co ns111u11ng th e All e rnati1r·c 
Guide to Personal Compu ting . 
Smith 's la" ·s o( mkr o pur · 
chasing 
If )OU do not seek ad,ice. the 
chances arc you will buy the 
wrong micro. Seeking advice 
results m ) OU paying more for 
1he "rong micro. 
O"Brl.an's orduin g law 
The a ,a1labihty of a micro is 
directly proport ional 10 the 
time e lapsed stncc its launch. 
Coro llar) ' 
By the umc )·ours arrives. it's 
obsolete . 
Intern a tional Sodel) ot £1tt . 
lrk al Englnttrs" La"'·s 
If it' s fragile , you' ll drop 1t. 
If ,rs r easonably robu st. you'll 
fall on 1t. • 

PCN £10 Star Letter 

~ 
The mos1 ob, ious wa) of oon­
nectmg1t upi s thal which results 
in the most damage . 
Only 1rreplaceablc pa rts break . 
Wlllhelm 's ' Po¥1t r Up ' la¥1·:!i 
T ry plugging 1t 1n. 
I f all else fails. read the manual. 
C. mbrldgt I nstitu te or 
Ma lhemat ks axioms 
Variables ~on't 
Constants aren' t . 
GOTOsdon 't. 
GOSUBs do. but generally 
don't come back, 
Oxford English Sodt ty ltxl 
manipulaltQn la" s 
Text must be handled carefully. 
Th e inexperienced user fre­
quently falls prey to producin g 
ou 1put thal 1s badly punctuated. 
misspelt. or garbled. Tha :ooc 
nok 1d:led1p . . 1'U nexol bo~. 
Drain' s law ofprog.ram ming 

PC'.\ IUNE JO.JLI '! 6.19t0 

If it " on't work, gi"e up. 
DJ Fazud-.erlry 
Creig,au, Cardiff 

Laws of 
ancient ROM 
After reading Mr Reynolds's 
ahern a li,e gl~ry of compu t · 
ingJa rgon. I was reminded ofa 
list originall y com piled at 1he 
end or 1980 by J,m Blad, and 
other members of the Newcas· 
de Personal Co mpute r Society . 

I am sure they¥1 1II not ob.tect 
to my repeating some of 1hat 
hst : 
Static RAM A lazy sheep 
ASSt:mb'er Somoonc who buys a 
Nascom kit 
C~-as.w mblu Somcone "ho 
can't get their Na.scorn to work 
S,-ntax It ,aries - but I bche"e 
£25 per hour 1s !he go ing rate 
Dand McA11ley 
Chu1er·le-S1ru1. Co D11rham 

And still 
they come! 
1 wouldhketoaddthe following 
to John Re)'nolds's alte rn atne 
glossary (PCN. Random Ac­
cess. issue 15). 
AettS s time Th e penod that 
expires between 1he app hca11on 
for and the receip t o f a cr edit 
card. 
Algorithm Digital music 
Alp ha-numeric Twice as much 
as a quarter-numeric . 
Cunor Bad manner ed person. 
Dtd ka ted ch ip Lo)al fried 
potato . 
Malnfnme Important vacuu m 
tube . 
Scroll Aoc1cnt media . 
Car/Thomas 
Grmub;. S Jl1m1~n,de 

Pros should 
POKE more 
Re Ian Lin1,1,00<t's letter ask ing 
for th e whcrcabou1s or a com­
plete list of useful PEEKs and 
POKE s for his Spcc1rum. I 
thmk )Our reply pro, ,ides 1hc 
cla.ss.1cCatch 22.orshould I ~y. 
peerless POKE 'SJ? 

llow does one e ,atuat e a n 
address 1f in the first place one 
doesn't knO" ' ""ho or ~·hat 
abides there ? Mehl dabblers in 
the mK-ro arts do not hue the 
11me an d . in most cases. the 
nett ssary exper ience. to pro­
duce the required lists . 

It ,s here that the profcs s1on­
ahcan most help . They are paid 
for their 11me. the1rexpcnencc. 
their ' help' . 

If magazine s hk e PCN. "Ith 

its ,·cry own Micropaed1a. can­
not find the time nor space to 
publis h 1f not complete. th en 
long . hsts of PEEK s and 
POKEs for the ,·an ous micros 
on the ma rkcl. J 1hink they are 
failing m the JOb of growing up 
w11h their readers. and guilt y of 
stay ing ~1th those ahen manu­
facturersofsoft1,1,a rew ho are a ll 
front co,·e r but nocon1en t . 

Wake up. PCN. You arc the 
biggest " ·eckly micro mag . Be· 
have like lhe best or else. 
FDu ck.,..orth 
Orrell, Wigan 

flmmm I wondtr how 
many o/)'ou really "''Olild lik e us 
10 p11bli5h such an 'tAflernatfrt 
manual' . I may l>e "·rong , b111 
isn't it fun 10 dtfrtand disco, ·rr 
new PEEKs tAnd POK& for 
your sdf? Any ,my, thtre 's no 
s11ch thing as a complete Im; 11'1 

ont that ,mu and runs de~nd­
in,: on JOur mpUI. (An y"·ay. I 
think wt art biggtSI AN D but, 
bt11 I'm open to s11gges110,u . . . ) 
-Ed. 

Fuel for 
fraud? 
For !hose people who keep 
getting wmc" hcre cxa11ng on 
Acornwft'sSphmic Adventure. 
and !hen they die. here is a lip . 

If 11 says · vourl ampisgettmg 
d,m · a nd you ~'anl 10 ca rr y on 
and nol di e af ler a fe w more 
turns. simpl y push escape and 
then reset the variable LF(lamp 
fuel)1oabou1500 - LF • 500(11 
starts off al 150 so this sho uld 
give you plenty of time) . Then 
type GO TO 231 a nd )Ot.l will 
start off in the same place as 
before . 
Jt remy Slatt r 
Salubury , Wilu 

Clearly a new version of tht old 
gtmt /i,ie - Ed 

Newbrain compiler 
queried 
Does David Ja nda really think 
the Newbr am has a Basic com­
piler or is he JUS1 quot ing ,cry 
mislea ding inform atio n sup­
pl1edb) •Grundy"h1chscemsto 
ha\·e Jumbled buzz phr ases into 
an attracll\e format? 

Basic on the Newbrain may 
be in token form but it seems to 
do Just the same as a ll 01her 
Basics and m1erpre ts hne by 
line (compiles source code to 
machine code line byline.1 f )·Ou 
hke). although II does check 
ahead for loops ¥1h1ch some 
Bas1csdon·1 . 

A compi ler 1s not so flexibl e 
bec a use all the source code (the 
progr a m listing) is pr ocessed in 
th e one com p1la1ion pr ocess to 
object (or machine) code and 
from that poinl become s fixed 
a nd uneditabl e unless a corn· 
plete recom p1la11on ta kes place 
which. on early IBM System 3 
Basic com pilers. could take 50 
minute s, before )'OU could use 
yo ur prog ram. 
Amhony D Hodgt 
Wakrfield, W Yorks 

Sorry 10 confuse. Many peoplt 
,ltfint a comp1ftr as a program 
which prod11cn mdtpendtnl 
obj«I codt whil'h l'an be run 
independemly from the mam 
compiler. Bw some mntim e 
routmt$ ha~·t 10 be m mt mory 
tt1·hen ob}tCf codt ,s mnm,ig . 
The Ntwbram dorm '1alloM• you 
10 do this. bul II has a prt· 
comp1/n of sorts. 

Ne .. ·bramcallsi1scomp1ltran 
imnaclfre compiler. Jn a senst 
il's a thrtadtd code compiler. 
Bui il's not a BMic interpreter in 
lht normal stnse. fl o.,..n•tr, 
those 111 the know at PCN do 
~liti•t 1ha1 the Ne .. ·brain Bmic 
is a l'Ompder - Ed. 

A better 
editor wanted 
I th1nkoneof 1he all·timc . most 
user un-fn e ndly fca turt:s a corn· 
putcr can have i!I the Baste 
edi to r. The most difficult edi tor 
!hat I have lea rnt to use 1s the 
Mic:rosoft edi tor. as used on 1he 
Dra go n and Video Genie . This 
includes useless commands 
such as ·x· which is the same as 
pressing RETUJ3.N. 

The simples t ed itor I have 
co me across so far 1s 1he one 
used on the Vic 20 (amo ng 
others). m whkh all you need to 
do 1s pos1t1on the curSOr using 
arrow keys for the direction 1n 
which you wan l to go and !hen 
sta rt t)·ping. 

Wou ldn ·1 11 be good if all 
ed1IOTl ,...e,e changed to this 
kind of S)'Stem? 

Could itev erhappenorw1II it 
be re,ected by the · 1r s too late 
10 change now · o r ·n used1tor ,s 
the best any" ay' a ttitudes 
" 'h1ch ha\·e already ru ined any 
chance that Basic had orbecom­
mg stan dardised? 
Julian Skidmort 
TroM·tll. Nor,s 

The more )'Oll nag, the q11il'ktr 
this "·ill bt put ngl,1- "" ho,w 
- Ed. 
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"BET YOU WISH 
YOU WERE CALLED 

IBM." 

.. .. ~ ....... ;:,o_:;:..;.11:"-

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

kncmn 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). 

Why7 
Pure self interest Our self 

interest and your self interest 
To begin with, price is a 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 

PCN JU~EJO.JULV6, 1983 
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or the option of RS 422 ports. 
For operating systems 
the CAL can have 

CP/M;CP/M 86; 
MS-DOS'and BOS'. 

Using the BOS" 
system, CAL's 

"BET YOU WISH YOU WERE BRITISH, 
ALMOST 33% LESS EXPENSIVE, HAD 
8 AND 16 BIT PROCESSORS WITH 
FULL MULTI-USER CAPABILITY." • 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 
CALtextword 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 for further 
IBM PC. Very easy to use. A detached information. 
71 key unit.. ~~·:.~::-:.=:~i:.~~~·~··•l>tM "-'h .... 

When 1tcomes to languages the CAL ID P1ea>1osen<1me1un""'"'"'~~LPC- -,;;;.,., 
PC features Basic, Cobol, Fortran, Pascal I Dl•m•de.1l«andwouldhkemo,edetaol>Mycunentm.,,n"'1eproructo 

and Multi User Microcobol. I 
The CAL gives you two400K floppy ::,., -"'" 

discs as standard. Plus an inbuilt5MB, I _.., ______ ___ _ _ 
lOMB,15MBor20MBharddisc. I ~ .. - L,mted TelNo- ~ == ~ 

The CAL PC has RS 232, Centronics 64H,it,St,ee1.Egham.SuneyTW209EY ~ I 
Tet(0784)36455 ~ 

PCN JUNEJ0.IULY6, 198J 1l 



Scaled a new PEE K in microco mputin g? If printe d your tip will ea rn you a fiver. 

U you' n gol somdhl ng to crow 
abou t .• , a bil ot magk that ' ll 
ma ke t~ wor ld a btlltr place 
ror mkro users . t hu wnd ii to 

PCN Mkrowa ,·es-our rq ular 
met ers ' hints and tips page. 
We'll pay you £5 if "'"t print it . 
We'll pay) oUnt' n more If your 
lill.~ gem gels our , ·ote as 
mkr"Ol'la,·e ot 1hc month. Think 
on . . . and •-r ile 10 Mkro­
wn n:. PCN, 62 Oxford Strtt l , 
l..ondon W IA 2HG. 

Orie a refonned 
character 
ll's great to be ab le 10 repro­
duce tele text graphics on the 
One . Bui 11 is pl;un annoying 10 
d isco,•cr tha t the pui:cl charac­
ters arc 111ronglydcsigned. 

The imaginary \'Crtical line 
used to divide thcchar actc r ccll 
into two columns 1s placed 
bc 1111·cc n the second a nd third 
pixels from 1he lcfr. It should 
really be in 1he middle . Perhaps 
Orie used a pre-p roduction 
One to di,·,dtd six by two! 

If you • anl 10 go back 10 
se nsib le dcfinittons. uy this 
routine: 

101*:MUIHTEGER CIRCLE ORAIIIHGU CARL THOMASUMAV '8 3U 
200•70> X• 127, Y•95;CLEAR4J C• O; l'IO\IE( X+O >, < Y+C >> P•C 
30000RAW< X+D ), ( V+C ); O-o-c,~, C•C+D/~ , U. P•C; DRAW< X+O >, < V+C >, P. •7 
40tHO 

30 PR INT CHRS (I l) O IRS 
(II) 
40gGOT030 
U SL,m, 
Mancht>Jttr 

Big screen 
for the Vic 
This short rouiine will lei you 
have a 28 x 36 cha racier screen 
on you r unexpanded VtC 20: 
10 POKE 56.28' POKE l2.28, 

CLR 
20 REM LOWER III MEM 

T0$2SOO 
30 POKE 36866.28, POK E 

36867.72 
40 POKE 36864.7, POKE 

3686.1.19 
The rou llnc uses up ~ K 

( from 7168107680)tog i\'ea IK 
screen display . Characters can 
be PO KEd 10 the screen as 
norma l . but !he add ress of lhe 
1op left comer v.i\l be 7168. 
Anon. 
Stirckl,y, Birmingham . 

SAVEd wi1h SAVE "NAME" 
CODE 32l81.16. 

48K users might like to locate 
the program highe r up in 
memory . 
Ru.fNrt Good,,.·ins. 

the circle and the radius is 
propontOnal to D . You can 
adapt the routine 10 draw 
elipscs b)' a ltering C and D . 
Carl Thomas , 
Grimsby, South Uu.mbtrs1d~ 

_Pl ... rm_•_•_,h______ Read all about 
Beware of the the lynx 
64 bug Lynx uscrsv.ishi ng 1oshort cut 
Commodore 64 owners may KEYS may be intcrcsled 10 
have noticed a bug which will knov. how 10 read 1he keyboa rd 
crash 1he machine . h occurs if d1rccily . Tius is ach1e\l:d by 
1he1.1scr isonthcbottomlincof exammmg 1he rclc\an1 input 
the screen. keys in a program port s. 
line which spills o nto 1he next For exa mple. 1he port re· 
line. presses ·ret urn ' a nd then spo ns1blc for the left and ngh1 
presses 'dele te' totrytoed it the ar rows is &980. ll cncc 
line . The 64 loc ks up corn· INP(&980)g1\es : 
pletely. 255 for no keys pressed 

But fear no1 ! The bug only 251 left arrow pressed 
OCCUrS in ct rtain colo urs . _ 223 right arrow pressed 
Black . Whi te. Purple. Ycllov,,. 219 bol h arrov.•s pressed 
Orange. Brown, Med ium Grey Th ree useful ports a re: 
a nd light green are all safe. &980-.-.J.dc\ete, re turn 
Sttvt Binks, &80 f. 1, shift. shift lock, I 
Brough, YorJcshirt &480 Space bar, 8,11.T.G 

Mark Naylor , 
10 FOR A • #8800 

IBB7F 
TO Would tht' a11thor of tht' abort' 

l1kt' to stnd us his or htr namt? 
More joy for Watford, Hut.J 

TI 99/4A users 
20 IF PEEK(A) • 240Tl-lEN 

POKEA.56 
30 IF PEEK (A) • ll TH EN 

POKEA.7 
40 NEXT 
Chris Thompson. 
Orpington. Kt>nl 

Scroll up for 
The Orie 
Ver t ical scroll ing on 1heOnc 11 
Upordown?Togo up try: 
10 PLOT 10.26. "Scro ll up" 
20 PRINTC II RS(IO) 
30 GOT020 
togodov.n . try 
20 PLOT 10.0. ··Scroll down·· 

l f<lH Wtu t • no1•• huutu,n 
2 kl.N f Of'" l ot 5t,ectru• 
1,1ttl,<t< .~ ... 
2 ... ~l#< t • .:.UI lU ~•~'i, 

l~ fit. .. D .. , ,,.l I•" 
-4U Nl •I t 

H• I 
8.,) kll'I u..ont.tr•t1or, 

Yoi, won't r«t'H't' your JIISI 

rttti.•ards if wt don't know tti.•ho 
youart>- Ed 

Spectrum adds 
white noise 
The Sp«trum's sound ab1h1y 
lacks a 'v.hi 1e noise' function . 
The short machine code prog· 
ram in figure 2 (bclow)providcs 
a reasonable 1mi1a 11on. Once 
the routme has been loaded, 
youcansc t thedura11on(PO KE 
3258J)or frequency of I he noise 
(PO KE 32589) and call the 
rout ine wi1h RANDOMIZE 
US R 32581. The rou tine can be 

If you are having trouble wi1h 
theJO)'l l ickso n your TT 99 4A. 
check 1hc Alpha lock. Forwme 
reaso n. if this is engaged, the 
upward movemen t of the joys· 
ticks is disabled. 
A SJonts. 
Norwich 

Acorn's Atom Pls 
released 
Tbc c,rcle drawing ro u1ine in 
figure I (abo,e) v.'ill interest 
you if your A lom has 6K 
gra phics but no floaling point 
RO M . X and Y arc the centre of 

~"-. . . . . , .• , .• 1 • ....... 1• 

~,._, Hlf ,\'I.' .1'11 1,--.11:iE h•1 I 
F'mNOllNl l l ~ ~11 I HI.JS(. 

,.,,_.._ ,., , t,.,uuuNIIlU511'~11l~!">1 
• l<t:l f' .! .. ' ,I • t..u!il:. h'I lilt~ ., .. , .• I I t>11,~ u,, R 
llf , I. 1"¥ 

Lynx wears 
shorter sorts 
I rcfe r 10Joh n Moul.son's 'Shon 
son for1he Lyn,'. (M1crowa"·es 
issue 14): isn'11he bubb le sort 
method slow enoug h without 
this 11mewaste r? The faa is that 
the Lynx. like many othe r 
micros. can compare s1rings 
w11h '> '(but nol with' <'). To 
pro\'e 1h1s jusl DEL 140.150. 
and DEL 2IO. 330 in his 
program. 1hcn add the follov.· 
inglinc: 
210 IF AS (G)>AS (F) TI IEN 
GOT0370 . 

Th e program v.111 oov.· run al 
least twice as fas! and lakes up 
far 1~s memory . 

Admiuedly. this comparison 
tech nique is not mentioned in 
the manual. but 1( 01her m.cros 
can do i i. 1hcn why can·, che 
Lynx? Indeed. ov.ners who go 
solely b) ' 1hc book (and take 
reviewers' words as gospel) 
may ha\ 'C: been led to belie\•e 
that lhe Lynx docs not have a 
STRS functi on. Not so! Just t ry 
L ET AS • STRS (A). Simple 
ain't it . 
DMaungtr . 
Wartham, Dortst 



SOFT EK 
URGENTLY REQUIRE 280/6502 

PROGRAMMERS 
WE ARE BRITAIN 'S LEAD ING DEVELOPERS OF 
MICRO COM PUTER SOFTWARE, AND HAVE AN UN­
BEATABLE RANGE OF EXCIT ING GAMES FOR THE 

MOST POPULAR MA CHINES . 

· WEA RE LOOKING FOR YO UNG , DYNAMI C, INNOVA­
TIVE PEOPLE TO PRODU CE OR IGINAL IDEAS ON A 

FREELANCE BASIS 

TURN YOUR FAVOURITE HOBBY INTO HARD CASH! 

ALL REPLIES TREATED IN THE STRICTEST CONFIDENCE 

SOFTEK , 329 CROXTED ROAD, LONDON SE24 
01-6744572 

FOR BBC MICROCOMPUTER 
Software 
FOATHR OManddocumen tation ........... £34.72+VAT 
Manua l {fornewcomers to FOATH) .....•..... £6 .75 

Hardware and Accessories 
TOR C H drives and opera ting sys tem £780 .00 + VAT 
Printers, drivese tc ..................... Please 'phone for quo te 

FOR EPSON HX20 
Software 
FORTH ROM + documenta tion ............... £34. 72 + VAT 
(Manual ava ilable shortty) 

Hardware and Accessories 
EXPAN SIO N UNIT, VDU lntertace ate 
................................................. P1ease'phoneforquote 

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

COMPUTER AIDED LEARNING PACKAGE 

OTHER MACHINES: 
Dragon 32, Colour Genie , Apple , SWTPc 

H.C.C.S. Associates 
533 Durham Road , Low Fell 

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

PCN JULY7-JULYIJ.1918J 

THE OSBORNE SPECIALISTS 

For all things OSBORNE 

NEWERAC 
SOFTWARE: 

'CASHMASTER' - A n1l'(Nd C. sh Book & 
( 150 Nomin1IAccou nting system. 

Unique, eHy·to-+use. PfO+ 
fession1lly 1pp,oved for the 
small business . 

'AOMASTER' - Publicity & Advert ising Text 
[52 Oit play t yttem for the Retail 

or Exhibitton environmen t . 

'ClU BMASTER' -ThecompfeteGol f Club 
Syttem. now installed It 14 
U.K.GolfClu bs. 

AJI ttan<Hrd OsborrHI and other software avairable 

ACCESSOfllES: 

ERAC ADAPTOR for Muhiple TV/Monitor Di~IV 
PRINTER LEADS. KEYBOARD EXTENSIONS and 
TRAINING TEMPlA TES It competitive prices 

REPAIRS& 
MAINTENANCE: 

Complete Osborne repair servket 

ERAConsult•nt s ltd . 
127• , Wellington RoMI Sout h, 
STOCKPORT 

Tel: ()114801927 

" 



Lost in a maze o f bit s and bytes. tra pped in a forest o f e rror;. o r bugged by Basic? 
What ever your problem. ctccc,'-our I IELP func1ion ... bett er kn ow n as Ma x Phillips . 

Wrfte te : M ax Phillips. Rou tine 
lnqu1rles. Pusonul Compmu 
No·s. VNU . Evely n House. 
62 Odord Street. London 
WIA2 11G . 

My Pet 
can't spell 

Q My d ad owns a Commod · 
Ott Pt l " hkh <'.an 't spe ll. 

WM:n )OU I urn il on II says:"' 
Commodo re- Bask ••• 7167 
")1H 1-' rtt Keady. 

TM mK hlM Is an old ROM , 
200 1 serits. What chi p is ~­
spoasibk for I.his! 
Thomas Ph,J/ipJ, 
Kt11tring. Norrhal'lts 

A ~·s i~srran::uo":t1~~~: 
auempt 10 prcser,c 11 rather 
than fix it. Maybe you should 
ha,•c your Pet stuffed. 

The fault ,s two bits m the ·c 
to hash' error a nd lhree bit s m 
the B 10 quote·. Theore11cally. 
if s a ROM fault. 1hc chips 
v.here the boot mess.ages arc 
stored. Out it's so far fetched as 
to be unbelievable. 

You could try buying a new 
set of ROMS ... but try them 
out befor e actually pay ing for 
them . I( it"s the only thing 
~Tong wit h the Pet. l"d ignore 
ot. 

TheCP/M 
story told 

Q In part I o( thp Speclr-um 
Mtero paedla (PCN iJs11r 

14) it said lhat ' thf' Spectru m's 
7..80A can ' t run the CP/M 
business Of)('r ating system'. 
This Yoas ~ nltoncd as • dls­
lldvanlage ol the Z80A. 

Surely, i hf' ability lo r-un 
Cfl'/M also depend s on othu 
fKton , such as support C'hips. 
f or t-xampk . tht- L) nX uSH a 
4.\t ll z Z80A and Cam puten 
hopes to f"f':kasc CP/M for the 
machine In Sf'plf'mbcr . 
Clu-e Newto11. 
Cumbran. o ... ·,nr. 

A Micropaed1a wasn ·, wrong 
... 11 was JUSI a litt le 

misleading . Being able to run 
CP/M depends on a couple of 
things ... ha\-.ngan8080com· 
patible processor (~.8085 or 
280) a nd having RAM m low 
memory. 

C P1M was de,.eloped for the 
8l80. Inter s 8085 and z,1og·s 
Z80 arc basica lly the same chip 
w11h brass knobs on. So any Z80 
will run C PtM . But not the one 

" 

in the Spttt rum . 
CP/M d1\1des neatly into 

se\cral pieces. From O to 100 
hex 1n memory is used for b11s 
and pieces. primari ly for pas· 
sing inform atio n be tween CPI 
Mand programs. From JOO hex 
onY1ards is the T P A or t ransient 
program area. CP/M loads you r 
programs here. h goes on but 
the main point 1s that this 
memory must be RAM . I( 11 
~ ere fixed ROM. CP'M JUSt 
~ouldn"t go. 

Th e Spectr um 's memory 
map has its 16K ROM m this 
area. fromOto40CKlhex. So. as 
i1 sta nds. )OU couldn't put 
CP/M up on the Spect rum. 

Th ere arc othe r moralobJ«· 
11ons. CP 'M v.•111 v.·ork ~1th 
anything t hat can print chara<:· 
tcrs out in a row. But most 
CP/M programs assume you 
have an 80 col umn by 24 line 

disg~a&;urse. someone will now 
sit dow n and pro\·e me v.rong . 
You can put CP1fl.·I up on 
anyt hing ... using mon keys· 
rule that you can do anyth ing 
provided )OU arc prepa red to sit 
down anddc,elop it. The Torch 
Z80 disk pack for 1he BBC is a 
good exam ple. 

Which mus1 Jea,e you m 
some confusion as to the Lynx. 
Yes. it's got ROM (1he Baste) 
from O 10 4(0) hcl. Bui the 
thing about the Lynx 1s that you 
can s~ 1tch the RO~·I off and 
ha, ·c RAM the re instead 

Orie flicker 
fears 

RRttt nll y. I lrinl OUI lhe 
sound fad lilirs on a 48K 

O l inm)kl(alJohnM,nzies . 
As a prospttlht buytr . I ,..as 
d isgusled to Stt IM display 
j ump and Olcktt whcM,tr lhe 
Spt"11ktrc-mit1«t a sound . I han 
heard thal •c hange inl hepo"c-r 
supply has t urtd lhls faull. Bui 
itlhl !! lu o, ,.hy ... e faully (•nd I 
considtt the Ok ktr a fau ll) 
Orks stiJI bclna sold? 

Where c.n I ~el a mck er -rru 
Ork? 
OWi,1s1m1. 
811,gh mmr . Perth 

A EarlyOnc"sd1 d suffe rfr om 
a n1ckenngsc reen ~hen ev· 

e r sound was produ ced. c~ er 
produc1ion models seem 10 
ha,·c lost the prob le m. 

Wh y then. can you Shll buy 
Ori csw11h this problem? It's got 
a lot to do with the cost of 
returnin g and rep lacing large 

scocks of machine s. 
So v.-ha1 do )Ou do? You 

could wait and sea rch un11I you 
find a dealer selling n1ckcr free 
machines. Or )'Ou co uld spend 
your money elsewhere. 

My Orie 
draws a blank 

9 l o~n a 48KOr k l andh a, -e 
come across a problem 

k tr yln& to dndop a prO(t· 
ram . In it , I uw str ings such as 
\'$ • C II RS( IJO)+" "ll char · 
acte r "", 

I 1hough1 this would display 
thc>charac lu ingrttn. It dOH If 
I ust a PR I.NT sta teme nt but If I 
us.t • mott ronn n~n l PLOT 
sta temc-nl , it dbl)l ays a bla nk 
square bf'rort lht' eharactf' r . 

I can't find • ~-ay round th is. 
What's happt>nina? 
Ph1hp Prmu , 
London N W6 

A One a11nbu1es do seem to 
be confusing. I don' t think 

)'Ou\c a real problem here. Ifs 
a qu estion of ptck1ng t he nght 
rodcs. As )'OU know. wheneve r 
)'OU use an attnbu te (t hat is 
change colour or flash the text 
and so on). that au ribut c uses 
up a space o n the 5ttCC'n . 

In your case. the 130 means 
"SCI the foreground colou r to 
green'. On the One . any code 
with its high b11 set ( that's 
greater 1han 128 in dccimal) 
instructs 1he comp uter to dis · 
play characters 1n ·,m ersc·. So 
w11h 130. )OU get an lfl\Cl'SC 
space ra1hcr than a ~hlt e space 
bc(ore) ·our character. lfyou ' re 
on a ~h1te scree n. )'OU get a 
black hole before your green 
stu ff. 

That"si f you PLOT,t . Now a 
run ny thing happens w11h 
PRINT . It see ms that the 
PRI NT routines tum the high 
bit off. If you PRINT 
CIIR S(l30):-x-. the att ribute 
that actua lly gets used is 2. So 
)'ou gct a ~h11espacc before 1he 
green characte r. not a black 
one. 

So v.hy don't )OU a,.0 1d the 
1opscto fa 11nbutes( from 12810 
159) v,,hcn y·ou use PRI NT? 
Simply because !here arc other 
uses associa ted ~ith PRINTing 
CflR S() with codes from O 10 
32. These arc the conirol codes 
for 1hmgs like Caps Lock. Key 
chck. Cursor on/o ff and so on. 

Th ese arc listed on page 146 
of 1he man ual oppos ite the 
incred ibly cr )pltc list of a ttri· 
bute codes. I( )OU PRI NT one 

or these contro l codes. 11 is 
inte rcepted and the rclcvan 1 
toggle switched t he 
keyboa rd chck ,s changed or 
whatever . 

So. although you can sec 
PRINT CIIRSm the rangcO to 
32 for most a 1tribu1cs (,g. green 
or yellow) you' ll find tha l some 
codes don"t mak e it . All you 
have 1odo 1oa,oid th1s 1s use 1hc 
top set of codes. simply by 
addin g 128 10 the au ribut c )'OU 
want . 

If you don"1 bchc,c me. rese1 
your Orie and t ry PR INT 
CJ-IRS(6):~Silencc 1s cyan~. 
J lcre the 6 as an a un bute 
should make the text appear 1n 
cyan. But it' s taken as a control 
code. So the key-click 1s sw11ch· 
cdoff. 

Now type PRINT 
C I-IRS(l34):~s 11cnce IS cyan~. 
Here, the 134 isn·1 a con trol 
code. So it's used as an att r i­
but e. The PRI NT routines turn 
the high bit off. so the code 
becomes 6. wh .ch is cyan. 

Fun, isn' t it? So 11°~ JUSt a 
question of pickin g the right 
rodesto use~1th POKE. PLOT 
and PR INT. With POKE and 
PLOT. you can use cilhe r 1he O 
to 32 or the 128 10 160 codes. 
The top SC( hOWC\"Cr, will pr~ 
duce m\ ersc effects. Wuh 
PRINT , )'Ou use the codes fro m 
12810160butt heygi\c ·no rmal' 
effects. 

The key to 
Vic success 

Q l ', ·e r ttt: n tly pu.rchased a 
\lk 20 and want lo kno~· 

how to uw tht' four funclion 
ktJ S. r ,·c> tr itd thf' manual bu l 
It' s nry lillk hf'lp 
Richard RoMn.ron, 
London 

A r! ;:or~ 1iit:;~ n·,~s: ,.:~: 

progra m dc,clop menL Nol un · 
less you use a Super expandcror 
do your own machine code 
routines. But you can use the 
keys in your own program. 

The easiest ~·ay 1s v.·11h GET . 
Pressing any o( the function 
keys in response 10 GET AS 
gives the following codes in AS: 
FI 133. F2 137. F3 134. F4 138. 
F5 135. F6 139. ~7 136. F8 14-0. 

Altc rnatl\ ely. you can use 
PEE K(197) 10 read t he C'Urrent 
key pressed . Thi s migh t be 
more useful in a games prog· 
ram, since )'OU can test fo r a 
panicula r key being held down 
and thu s pr0gram auto repea t· 

l'C', JL "[ 10,Jl'l) b. 191<\ 
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ing lasers or whateve r . 
PEE K(l97) r eturns 64 if no 

kcyisprcsscd. l1can·1 recognise 
the shift key so you've on ly got 
four keys . .. F l/2 returns 39, 
FJ/4 rclums47, F4/S returns 55 
and F718 rc1urns 63. 

All this and more. in Com­
modo re' s Vic 20 Programmers 
Refe rence Guide . 

MyOric's 
so forgetfu l 

gl'm dc,·cloping • short 
garnt (78-80 llntS) ror my 

48 Orie I. TM problem is that 
a ncr l 'n shotdownaf ewallcns, 
the progn m g..-inds to a hall 
wilh an 'oul of memory ' uror . 
This hap~n s ~-ilh anotbt:r ot 
my program ,. Bolh a rt in 
I-I.IRES mode. 

1', ·c lrted forci ng garbagt 
~ltt lionwlthX • •' RE.("'') but 
It hasnod\'ttt. Could yout dlme 
what I 'm doing " ·rong ? 
G N Clifford, 
Wolwrhomprof'I. Staffs 

A ~:n:31~it~~r'3~av7::": 
good k>ok at your program. 
You should check that you 
reall y arc no1 using memory up 
wilh the data and progra m. 
Allhough Mk rosof1 Basic will 
take a large DIM statcmcn l, it 
won't a lways diSCO\"Cr 1ha1 if s 
not go1 roo m for it un lil )'OU tr y 
and fill ii. 

fa·en so. you'\•e got a rourid 
37K 10 play with . You'd need a 
Jot of dala to fill that . Bui 
Microsoft Basic does n'1 always 
mean it's ou1 of use r memory 
when it says ·out of memory'. 

Some of the 01her si1ua1ions 
tha t might genera te the mes · 
sage are leaping ou l of FOR/ 
N EXT and GOSUB/RE · 
TIJ RN cons lructs without 
finishing them properly or 
simply just demandi ng eval ua· 
tion of a too complex formula . 

Soch« k !hat your progr a m is 
do ing everything in a n ·o(ficial' 
way. If you are havi ng proble ms 
with a complex formula t ry 
simplifying it or breaking it up 
in10 stages . 

Lacking in 
resolution . 

Q So lM Colou r Gtnit ha.s 
hl&h reso,ut ion ,::np hks 

dots ll1 (PCN issu~ 15). Slrttt 
when has 15,000 pixels qu al · 
Lned? One day. my BBC' s 
ttfettxt gra ph ks wiU gain this 
du bious honour . 

Changing the subject , can - ·e 
expttt PCN to Pro-test tM 
Kt nd a D~U"S for the BBC? I 

PCN Jl.lNE)).J ULY •• 19183 

understand lhat thb 11.lterna 1h·~ I 
disk opcnll n& system does not 
usun y of theB BC's RAM. Wiii 
It bf: possible todumpAc:omson 
prog ra ms to disk and exptd 
them to run when ~ -k>adtd? 
J M McGoughar1, 
Harrogat~. Nonh Yorks. 

A ::·-:.pi ~:~s?y~r~~i~~~ 
J60x96 is a litt le conse rvative 
for 'high resolution'. The poi nt 
is that Eaca calls the Colour 
Genie graphics high reso lution 
so ifs a great help if all of usstid: 
with the term. And ju st to keep 
your BBCegoi ntact, l\·e heard 
lots of people quite reaso nably 
refe r 10 640X2S6 as medium 
resol ution . 

Let's change the subject . 
Kenda 's D MFS will allow you 
to move Aco rnsoft programs 
on to disk. It doesn' t use up any 
oft he BBCs RA M beca use it's 
got its o.....-n. or course. we' ll 
have a look at it as soo n as we 
can get hold of a copy. Kenda 
says tha t it will be a cou ple of 
weeks befo re it's re ady. 

Advice for a 
Yic victim 

Q Ca nyou help aVk20owne r 
suffering from poor docu· 

me nUtion ? ll ow do you find tM 
position of the cuf'SOr'! How do 
)'OU get ke ,-s to a uto-tt~a t? 
How do you Imitat e PRI NT@ 
without POKEin& chanc:ltn to 
thescr1ttn! 
PS- Why do you hate tht Vk 
2G micro? 
Peter Amoriioni. 
Lor1doriN11. 

A From the top. )'OU can rea d 
lhe cursor's posi tion with 

PEEK(2 14) for tht row and 
POS(O) for the co lum n. Auto­
repeat is available by PO KEing 
loca tion 650. A value of 128sets 
a repea t on all keys •.. othe r 
numbers give combi nat ions of 
keys . 

Simulat ing a PRI NT@ is a 
litt le harder. You ca n do it by 
calling a rou t ine in the Vic's 
ke rne l. The subroutine below 
ITlO\ICS the cursor to (X ,Y) in 
this way: 
1000 POKE 781,X, PO KE 

782.Y, PO KE 
783,PEEK (783) AND 254 

!010 SYS 65520, RETURN. 
Why do I ha te the Vic 20 

micro? Who me? I'm no t that 
passionate aboul any micro but 
the examp les abo\•e don' t en­
dearmetot htm achine. l t'salso 
got a small scree n and tiny 
memory. But we at PCN have 
noth ing against it . 
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STAil JA.\1.\.1£.R - W,p,na; 1he twn1 ffflffl my btow. I 
wan:bcd the: 111t r bbct nn,. ahead for w&M of cne"')' 
fi&hlcn Thn11.,, Siar Jpimcr · ·u the: hesc ~op III ehc 

pl a. y. iny ct,o,l'dllft& CMf&Y ,-,..-n made - doubt I could rnch thc-..C:.ll t1a1p1c 
OM"'flb,)C'I lf)ICC arcade &amc rcqwnf1C OM )Oytl!Ck) 

:..~=~ ~~?!'~·~~~~~~:;::~!:,C: l(': 1-:.:~:::a~~ 

.pmcachalkllJC'for kochof ala,a 
N"IGHT•'LICHT - An acnira tr Mffl llbll OII ol" n)1fl, I ""'P°' C"l ,lllr h&ln 11rcn r,. 
Ni&htfll&ht altowJ for u 1tc-of f. bndina: and 11rn.1ol n\l ftONHn inctvchnc loops and rol" 
SA.U,.\t,\,"il)t]l Gll APH K.'.S Sl 'STT_, 1 A~~ p,t"l\11\' ~"'f .. ,-....::m h 1hc 
l'IQnlr tvfflfl"IIH r 111hWS11~ f'lcl11rn 1n any mode°' (!Ok.Nr ~. k .l1 Oii 1hr ho·rti KfttM 
1nd1,&0r1,olp1Cturti011U!p( Requ1rrtonc"Jb)"".C:t 

GRID RUNNER C7 95 EVEREST t7 95 FR.ANKLINS TOMB t9 95 
OIUC TIU :K - A~,_ cl our dawc- Dr...-Trc l ' °'the-One-I' Tr.i k•cll or 
difftalley . thttc loOttl ol plH)' and mott fnturn t!'l;;on 1°"' tan !.hate a Khnp 11 A musi 
for1HOot-11Cn' 
OllJC GAMES co,tP[lr, DIUM - Four Utlhftl pmn for the · ·hok f.tm.t, OcwAt) 
Dcrby. K>ngdon,, V1J1rrandSpa,('cSl1 110ft 

ORAGON 32 ano TANOY 32K u,1HM t,p!Klfyt B8C MODEL B 
Or~ T,.._ £195 Wizard Wa, £7 95 OragonRicllf[795 lll\U 1 [795 Gama 
Gol' £795 o,ano p,,. C795 Vubn Comc,I ICUS GamnComo83CUS 
Nol.lgl'lt$ I CtQUet [ 7 95 a.rr.. Comp EOG G11PhC1 !tape) £2• 95 EOG Grll)l'l,C:t 
01£795~Grat)he:1Syslem fdtscJC2995 
£t 95 5ue»1 Sk.1 H8ngmllr'l C7 95 S1.ar OAIC I One T1tll £9 95 G.atnts Como 01 
~ t795 Nlgl'llftlghl:£795 C71S 

NOW AVAILABLE AT MAJOR BRA NCHES OF 

PCN JVS E JO.JULY 6, 198) 



SAVE MONEYoN 
SPECTRUM 
GAM Es Htrt 's your chatlef to sart £1 ot11111t of fil't 

top Sptctn,m pmes from John Menzies. 

ASTAO BLASTER 

iiuicKsiLvA 

I •• 
, 

i.. :, . 
~ 

' ~ 

ASTRO BLAST£R 
from QulcksilYa 
£4;95' £3.95 

~ · 
I' . -~ ·~ 

' 1111\\ll' 

ZX SPECTRUM 16~8k 

30 DESERT PATROL 
from Computer Rentals 
.£4-.95' £3.95 

Ju st cut out and keep the 
coupon below together with 

those in the last three 
issues. When you' ve 

collected all four take them 
to a branch of J ohn Menzies 

with a compute r 
departm ent and cla im your 
£1 off any one of the top five 

cassettes pictured here. 
That 's a ll you have to do ! 

But remember, don ' t delay. 
This offer closes on J uly 30, 

1983. 

THE BLACK HOLE ROADRUNNER r-----------· 
from Quest from Protek 

.£5,49' t4 .49 .£5.95' t 4.95 I - '°' ....... - .. ~ 
I --·--To get PCN every week, send off the subscription card in this ,.. - - • ._., n• 

ii fflmiil ~~~? 
I PCN JUSE 30-JULY 6. 198.1 



---- "' ---"'-" !S.95-149 - . 
The debate about 'my languag e 
is bcucr tha n )Ours because 1r s 
a Mslructurc<r language a nd 
)'OUrs lacks any form of mod· 
ulari1y' will contin ue as long as 
there a rc computers and t heir 
various languages around. . , 

One of the main cr111e1sms 
aimed at Basic 1s that it lacks 
structure and doc s not allow for 
various data types to be used. 
and recu rsion is almost non­
cxistc nt . TM Complctt: Pro· 
grammt:r , billed as a guide to 
bcu c r progra mming in Basic. 

aim:!> to p, o,..1dc another v1cwof 
Basic. 

This boo k 1s intended for the 

knowledge m this area the book 
pro,..,dcs a comp rchcn~il\·C in · 
troduct1on. TJ 

:::::?e : as:~ ~~te: ·,s~set~ ••• Ill!!!!!···· 
1mprowc th ctr programming 
techniqu es. It docs not profess 
to te ach p rogram ming. but 

lntrodUC'C S )O U 10 the concep ts llnzdiimlll of de fining data in a clear and 
caS)·lo-unde rMand style . along 
with dc 1ailed chapt ers on sor t ­
ing. search ing . grap hics. r ecur· 
sion. methods of progr a mming 
a nd other such goodie s. 

~lcthod sa ndm ethodologyin 
Basic arc ""ell oo,e red . with a 
101 of the e xamples having a 
Pa~al feel abou t them. A good 
fea tur e of thi s boo k 1s that the 
idea s e'<pounded arc indepen· 
den t of the d1ffercn1 vanants or 
Basic that arc ava ilab le. 

Program hs1ingsare 1ocludcd 
in some chapters 10 illustr ate 
the pmnt be ing made. 

Chapt er ten co, ers the m· 
gred1en1s that make a good 
program from the user point or 
view. a long Vrr1th helpful sugges­
tions abou t making prog rams 
mor e user·friendly. It also 1n­
du~ a good sect ion on hand · 
ling errors . 

A lot of1he 1dcasp resente d in 
thlS boo k can be app lied lo any 
language, an d for those with no 

·-... .. en..­
Ttcll•iquesalM~s · .., 
DoftaW He_,. MMI M PaullM 
Bokff, pu_l,y_ 
•tl 6.IO l,-k3 02 
- 1. 
M1crocomputnGroph1cs T« h· 
mq11cs and Applicut,oru aims to 
provide a comprehensl\ C int ro­
du ction to co mput er graph1C$ 
w11h the emphasis firmly on 
micros. 

The book is divided mto five 
parts. CO\'Cring 1hc use of 
graphics in part one and pro­
grc~ng to making simp le pie· 
turcsin part t\ltO. Part fi"c looks 

at the app hcat1ons of graphics. 
with exa mpl es from the buse· 
ncss scc:cor a nd th e edu cat ion 
field, and there is ma1crial for 
games addicts . 

Th e 14 chapters arc divided 
int o small sect ions m "'h teh a 
parttet.llar tcchmquc is u· 
plain ed . with examples mclud· 
mg a program h.stmg. and 
scre en sho1s. The book a lso 
includ es a mass o f schem a11c 
dr awings and equ atio ns 

The .... ell- illustr alcd ICXt 
cmboches a 101 of good ideas 
and algon th ms and the se: arc 
usually sup pl ied with a pro­
gram, some of which are quite 
lengt hy. 

There a rc well o,er 90 pro­
gram s. pre sentin g such tcch­
mques as labelling grap hs. 
removing hidden Imes from 
drawin gs. d ra \lt'1ng pie-c harts. 
shadin g diagrams. pktu m g 
da 1a !rends. drawing three· 
duncns1ona l sha pes. sca ling 
pictur es. and ammalion . 

If what )O U \lt3nt IS not 
co, cred )'OU "'ill probably be 
able to code 11 )Ourself a fter 
readi ng an d trying out exam· 
pies gi,en m the book; some 
chapters have cxcrc1.sc.s ""h1ch 
usually entail developing a 
piece of code 10 produce 
graph ics. TJ 

D SBORNE BUSINESS PACKAGES 

For further Informal/on send eoupon to: 
GEM SYSTEMS LTD (Dopl MCS) 

2 Crawfonl Road, Hatfield, Herts ALTO OPG 

NAME .. 

ADDRESS 

TEL. 

,. 

* 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) 

• Cant Sort-;':~~ I~~';,~ ~:r1m;5cardbox files 

GEM SYSTEMS LTD 
(DEPTMCS ) 

2 CRAWFORD ROAD, HATFIELD , 
HERTSAL100PG 

TEL: (07072) 66148 



SHINWA-CTI CP80 
FULL FEATURED 80CDLUMN MATRIX PRINTER 

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

COMPATIBLE CENTRDNICS INTERFACE 
AND INDUSTRY STANDARD CONTRDL 
CODES MAKES THE CP 80 
IDEAL FOR:-

BBC, DRAGON. ORIC, 
APPLE, NEWBRAIN, 
SIRIUS and many more. 

OPTIONA L RS232 
I NTERFACES AVAILABLE 
BOTH UNBUFFERED 
AND BUFFERED 

FULL ONE YEAR WARR ANTY 

SPECIFICATIONS 
• 80 COLUMN •AUTO UNQERLIN]NG 
+ FRJCTION AND ADJUSTA BLE TRACTOR FEED+ VERT I CAL AND HORIZONTAL TABS 
+ BI DIRECT IONAL LOGIC SEEK IN G +B ACKSPACE 
+ HI - RES GRAPHICS AND BLOCK GRAPHICS +SELF TES T 

+ 9 X 9 DOT MATRIX - TRUE DESCENDERS 
+ CDIDUS£1 Pllll 
+ EMPHASISED PRINT + £ A ND tt 

• GRAPHICS SET - - 11111111 .A. ...... , .. .,T ... .J I-.J....f-

9A BCDEFGHIJKLMNOPQRSTUVWXYZ[ \ l ~_·.bcdefghiJklMno 
(!AB CDCFGH lJA 'l.l'fNOPORSTCIVWXYZf \j"' _' •bcd • fgh1 J/4 J,, n op 
• • •s,:,1,,· ( >••, - , 10 1234~6 789 : ; <•> "' ! · , , ~, • < Ht-1 , - • 1 01 

NO DELAY! · TELEP HONE YOU R CREDIT CARD No. TODAY 
AND YOU CAN START PRINTING TOMORRO W 

· AND I F YOUR NOT SAT ISFI ED RETURN WITH IN 14 DAYS 
FOR A FULL REFUND . 

l~11;111iiiliii!!llllilllll~riPl;e1•lse~send me FREE print ou t samples 

and litt rat u,e. 

~.~~ .................................................. . 
..................................................... 



Hire forms of life? 
~

c compute r is fast approaching the 
ar as one of lhc most sought-after 
big' consumer goods - so it should 

come as no surpriSt: that more and more 
leasing a nd allcrna t ivc buying optio ns arc 
being developed to make cxpensi\'C 
machines more affordable. 

While it nccd n·1 be sa id 1ha t you want to 
get the most for your money, average 
comp uter buycn arc of ten unawa re of 1hc 
options. Bui ifs essential that those 
opth>ns arc uplo rcd if you're 10 get the 
most for )'Our mo ney. 

But finding independen t . professiona l 
and cheap advice can be a proble m. E ven 
the most well-meaning of computer store 
sales staff have the goal of removi ng the 
shekels from your pocket and their advice 
will inevi tably be biased. 

Buying impulse 
Many people dutifully wander into their 
local computer shop and re ly on lhc sales 
staff as their sole source of advice - a nd 
then look at o nly one comp uter system. 
despite the fact that they may be paying for 
a comp uter in the same way they pay for 
their car. 

II seems that the ma rkc1ing axioms of 
'impulse buying is noc restricted to super· 
mar kets' a nd 'buyers arc most inRucnccd 
by the advert i.sment they last saw or the 
person they talked to most recent ly about 
the purchase· still apply. 

It would probably be hard to prove !he 
rationality of such a purchase in terms of 
cost. efficiency, value for money and need. 
Some peopl e buy cert ain makes of cars just 
bee.a.use they like the colour. 

But if you'r e buying eq uipment to !he 
tune of 0 ,IXX) - more tha n a quarter of 
most people 's ann ual income - it' s 
essen tial to look at a variety of machines 
with t heir relevant sof tware and consider 
the best way to finance the purchase . 

Among the most common methods of 
purchase are cash. crcd it<a rd w;1h im· 
media1c repayment, crcd it<ard with g.rad· 
ual repaymen t and hire purch ase in a 
variety of forms . 

As mallcompan yo r partnershipc a na lso 
uy more comp licated me thods. including 
leasing purchase, leasing secondary hire . 
sa le and lease back - as well as secured 
loans. These a ll gi\·e you capi tal aUowancc 
claims and the opportunity for VAT 
recla ma tion. 

Obviously . the first two methods (cash 
or credit card with immediate repayment) 
require large amounts of available loot . 
The re is a slight advantage in using the 
cred it card because you often have upt o six 
weeks inte res t-free before you have to pay 
the invotCC. 

But most peopl e ha\ 'e neith er the type of 
credit card nor the credit limit neccss.ary to 

~o re than a sma ll part of a system. 

22 
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Individua l credit cards arc used most ly 
to get smalle r p1cccsofsoftware. per1herals 
or small 'pocket' mtcros such as the ZX:81 
and Spec trum. Th e purch ase of serious 
microcomput e r business systems is unlik e· 
ly to be considered with a credit card unless 
it's a compan y card or an Americ an 
Exp rcsscard. The American Exprcsscard. 
however, is not strictly a cred it ca rd it 
requires immediate complete repayment 
of you bill . 

Special offers 
There arc also oocasional specia l offers 
in which shopssell 1hci r goods for dcla) 'cd 
cash and minimal int eres t payments, but 
these often run when the computer is 
bccoming obso lete a ndthcmanufactureris 
planning to end production of it . 

The a lterna tive 10 these salc-s 1s hire 
purchase. 

The detail s of hire purch ase will be deal t 
wilh in de tail in Part 2 o f this feat ure next 
week , but gene ra lly the commo n variet ies 
of financing hire pu rchasc requ ire a depos it 
of up to 20 per cent , with the re ma inder of 
the cost apponioncd over two , three. four 
or fi\'e years with t he relevant amounts of 
inte rest . It depends on the exact te rms of 
the agreemen ts as to whether the inte rest 
rate is fi.xed at the time of purchase or 

.,. E: 

whether 111s hnked. say. to the Bank base 
rate. 

An 1nd1rcct fina ncing opt ion is the ba nk 
Joan. Leaflets put out by the banks 
emph asise the benefit of using a bank Joan 
in order 10 gi\·c you 1hc cash to go out and 
mak e the best dea l )·oucan at the computer 
shop of your choice. 

But mak e sure that the cheape r prkc 
docsn·t mean cheape r back-up service. 
You also have to be ce rtain of the machine 
you want to buy Vvhcn you a pply for the 
loan. 

Banks and fina nce houses vary grea tly in 
the det ails of 1he1r terms a nd cond itions. 
Generally they require repayment over 
t"''o or three years. \l.1lh occasional excep­
tions for odd periods . 

Repaym ents arc usually made mon thly 
- and you often ha\·c to supp ly 20 percen t 
or more of the purchase price as a 
down-paym ent . 

NEXJWED(: A close r loo k at 
bank loans. hire purchase 
agreements . finance leases, 
1ax allowance s for computers 
and 01her httlc details 10 
make your purchasi ng power 
st retch that liule bit further . 

PCN JUSE)O..JULVti.1983 



USE YOUR APPLE FOR STAR-GAZING. 

The CP/ M Is offered on a single board (StarCard) which allows 
full lmplementetlon of MlcroPro 's most popula r p rograms. 
It represent s a saving of £233 to any owner of an Apple II. 
II Plus or lle mlcroco mput et 

This single board (Instead of three) allows you lo 
expa nd the ca pab ility of your Apple to take In the world 's 
biggest selling word proces sing package or a date base 
program whJch ena bles cnt~ sort ing and reportin g or 
Information without programlng in a code. 

Find oul more about the Mlc::roPro 1ummer 58\,-ir. In no time )Ou cou ld be 
Star-gating . Conl&et us or any of our d lst ribut ol"I. 

PCN JUNEJO.JULY6.196J 

Ill 
M1craPra. 
Software that means bu.slneu .. 
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THEFLEXIBLLCOMPUTERSYSTEMFORTHEFUTURE 

ORIC 
SOFIWARE 
(avaiable oncasaene orly . Pnces nctuoe VAT and post and 
padung) 

ORICFORllt - ·-"""'"""'""' · 
Price:£ 15 .90 

ORIC BASE .,, .... ....,_,.,.o1,,....,.,....,.smo1 
busness Wlfronnabon. A8Ql.lres 4Bk machre . 
Pnce£15 .-40 

ZODIAC .................. . -..,.macooe. 
Pnoe £10.39 

ORICCHESS - """mact,ne. 
Pnoe £ 1039 

~ ORJCMON •--code....- 6'he< 16k 

~ ~£=-
"'~ ~~~t,. OF DEATH- ·-"""'"""'""' 
"'~ ~~~ GAMES PAO{ 2 -..,........, . 

"'~~~~UNCH--"""- · 

16k ORIC £ 129 .00 Inc. 
4 8 k OR IC £169 .95 Inc. 
Now wit h FREE Software 

£ 169 .951nc . 

One Products are~ IO 8l'V'O..IOCe the re6easeol lhe 
lour-c:do!.wpnnt$'. 
Tl'e Pnnler USN standard 41 ir1Ch ~ and 1$ SW!tChatlle 
between -40 an:t eo ChataCterl per n . 
n. wnmg mechanism is a clever .rangemM'II of lour 
n'n8ture bali>oot pens (red. geen. t;ueana tMck inks.) 
Th«e are 15 p,ogrammable character tizes and lour difWent ... ...... -The pen~ facility alows the Chww,g ol ODn'l:itex 
~andpiaurea . 
n. ~ i'lcludes an n1egra1 poo,,,9' aupp1y ana pnnter lead 

¥ , ••1,"t<+,;, ~1'"'o(h• •''•• ,,..., '•'<'>fli I'\ l<lll•,,.,in~,lo>l,~,'''l(P'>!JIOl"1t~ 

f , •" , , • ,,. • • , , lo ,, • ,._,_ ~ ,, _ ,It I • 

~' .: : : :... ... . ... . . .. ~-, ~ - - 1 ~ 

:~~- ·:~:~ _ ~- ~ , ,,4. ---- - l_ : ~ 
,. ... ~..., •• • • -..~· .... f • • •• " .......... ·~ -------~-l --

~ "'"" f, , ,..., H ''-•'• , , , , " , .. ,....., TradeenQu1neswetcome ,. ,, , ,...., ,, • ..., , ~ 



With the GTIA chi our horne·b rew games. 

Scoring on your Atari 
n Alan 800's GTIA modes a rc good 

r dra wing patterns or colou rful 
M'.'enes. But v.11h all t~ exlra 

colour~ ua1lable 11's ,er) 1cmp11ng 10 
create a game in one o( the mode~. The 
prob le m 1.s that ,I's difficult - you can'1 
pri m charactc ri. to the screen. so yo u can't 
display scores and messages. Or can )'OU? 

It is J)O'Slblc. and it's sur prising.I) eas). 
Not onl) can )Ou prmt characters in many 
colours. but thec haractent hem~h el>can 
be mulhcoloured. You can also use the 
s..1.mc method 1n ot her modes, a lthough the 
number or colours available will be 
reduced. 

_, 
To use t his exam ple m grap hics 6. alter hnc 
SO 10 w - W+20. Unfonunatc ly this idea 
doe!,n·t work m che _. colour o r GTIA 
modes. A differen1 me 1hod hastobc found. 

Graph ,~ 10 allowi, nme colou rs to be 
di spla)·ed a1 the sa me time. the-.e being 

10 GRAP HI CS 4 

The m~ t ob\11ous solution to the 
problem v.ould be to rnke acharac1erd1rect 
from the cha racter scl and POKE 11 onto 
the scree n. But unfonun.uel). ifs not that 
simple - v,hen )OU try th is 11 will only 
result m a few mc;:mmglc" plotted po1nb. 

Each characcc r occup ,cs eigh t consecu· 
t1vc byccs " 'thm the memory. and so by 
PEEK,n g at each b) te then POKEin g them 
to the scree n. )OU ,;.houldcnd upw11h your 
c~n character. right ? 

Well nearly . Th,s method does 'A Ork m 
modes 4, 6 and 8. but not in mulucolou r 
modes 9. 10 alld 11. Examp le I (below) 
shows how )OU POKE 1he letter A to a 

con 1rollcd by addresses 70J 10 712. 
Address 70J I !, the backgrou nd colour and 
is also COLO R O. so a plot of CO LOR O 
wou ld be in\o1s1ble. The se coloun can be 
set b) POKEi nga ,alue bet...,cen Oand 255 
int o the aboH~ rcg13tcn.. To calcula1c the 
numlxm 10 be POKEd. look up the table 

20 OL• PEH ' (89 ) +25b • PEEK rn9> 1 REM -f i nd start o f •creen memory 
30 W• 4 1 F OR 1&"57608 TO 576 151 REH I oop through B b ytes 
4 0 POKE DL+W, PEEK C I > : REM po k• b y t• to • cr••n 
50 W•W+l01 NEX T J 
99 S TOP 1REH • t a.rt of •w•mp l e 2 
100 DATA 0 1 0 , 101 1 111, 10 1 , 101 
11 0 DIM BS( 3) 
120 GRAPHICS 10 1 POKE 7 0 4, B i POKE 705 , 52 
138 FOR l • l TO 5 1READ Ba 
14 0 POSITI ON 4,1 0+ 1: 7 £b;B• 

graphics 4 screen. The charac ter SCI scans 
al memory addre"s 5734-1. and page SS of 
the Arnri manual sho"s the order m 'Ah1ch 
charac lef) arc stored 1n memory . 

The lcncr A 1s charac1er 33. and the 
following calcu lation loca tes the stanmg 
address required: 
57344 + 33'8 • 57608 

So the first b)t e of the letter A can be 
PO K Ed to the scree n from addre ss 57608. 
The next -.e,en b)ICS are then PO KEd 
immediately below this screen pos111on for 
eac h byte. 

J,reochprog,om r,plllutlt,l.J1g11 t\1tl1a II. 

on page SO of the A1ari reference manual 
and mullipl) 1he number of t he chosen 
colour by 16. 'Olen add the luminance 
value,lt'COLO R l 1stobesettoGREEN 
w11h a lum1nancc of -l . GREEN • 12 so 
12•J6+4- 192. POKE 705.192. 

Although 'AC normally plot anddraw10 
in graphics modes. 11 i.!t also possible to use 
1he print 116 command. altho ugh m th1\ 
case text will not appear - only a few 
ploued poinb are d1spla)Cd. 

But tr) pnn11ng a senes of ones and 
nough1s alld )OU" 111 find tha t each number 
one w,11 appear as a plot of CO LO R I and 
eac h nought "•II be a plot of the 
background and the refo re unseen. If )OU 

then th ink of these numbers as being a b) tc 
of binary code then 11 as !X)!>S1blc 10 plot a 
character usmg a number of hand made 
b)I CS. The bytes m example 2 ha .. e been 
shrunk 10 3 b11s in orde r to d,spla) the 150 NEXT I 

1b 0 GOTO lb O 
200 DATA 0 10 1 101, 11 1, 10 1 , 101 

l character in a bcuer shape. 

" 
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Professional Software 
for Apple JI 

••yroll An tnexpe ns tve yet accurate , reliabl e and 
eu:Uy operated program Designed for the oomJ)a.l\y 
wtt.h tens rat.her Uum hund..reds or th ousan ds or 
employees, Hllderba,,y P-.yroll offe r s a.ll t.he features or 
package s ooeung maey umes more handl es &JI t.a.x 
codes, a.alar1es and N I . oontr1butt ons , hourly , w eekly 
and monthl,y pa.ys ltpa , , wnmary ofJ)e8Tne nt.s et.c. Will 
also work backw&rda ( compute gl'088 pay and 
deduct.ions from net. 5>13) . &80 .00 + VA!!' 

Booklr:eeper A 111lm ple to use bookkeeping program 
can keep aevera.l books independently Up to 20 
&na.Jysia hea.ding s ca.n be ch ose n. VAT wtll be 
computed where applicable and tull a.naly als can be 
pr inted whenever requiNd.. "There ta not.hlng else llke 
u.on t.he market. . J oould.n 'Ldo wtt.hout.tt •. (Wlndf&l l 
Mag a.ztneRevt ew,Ap r ll 1983p76 -77) &4.9.00 + VAT 

lftatv.W ry Steir. Pay Prom April 6 all emp loyers mu,1. 
e&lculat.e and pay SSP to t.helr a lck employees. Rat.her 
than keep pages or tn!ormat.ion and work to 60 pages 
oft.he oomp llca.ted DHSS OWdeyou can s tmpty operate 
the Hlld erbl,y SSP system. A f'ree ·st&ncllng p rog ram 
t.ha.t. wtll run on Apple 11. SSP wtll work out. employee 
eltgtblllt.y, Unktng , all pos sibl e excl us ion s from BSP, 
tell you the tnformatton required and su pply all 
ftgu.re a required by you and by l&w. Ea.slly oper a ted by 
non -compute r , non-~11 personnel & '70 .00 + VAT 

COIIDl'GBOO• 

The H114erbq In:w-olcer We are current.ly 
oompleUng and t.eat!ng &n lnv oloe program . Lnvotcer 
crea.t.es. uses. and maJntalns a. price Ust., a maJ.Itng lis t., 
a.nd a customer ft.le &nd create s aa.Ies tnform&tJon 1n a 
form 8Ulta.ble for later a.n.al,ysl.8 by bookkeepe r . Our 
aaJes invo ices are produced on a prot.otiYJ)e ortnvot cer. 

Remember - we at. HUderb&,y prtd e ourselv es In th e 
development. of high qual lt.y profeaaton&l aottwa.re 
t.h&t. 18 tu.lb' l'UncttonaJ and with tun support.. Not 
fancy J)&C}ta, tng, fancy p rices or fancy na.msa. 

Contac t. us now for tu.rt.her tnformatJon on the se 
product.a t.nd our run r&nge of p rofessional Spectrum 
aot't.wa.re. 

Professional Software 
Hilderba,y Ltd Dept.. PCN3 8-10 Parkw-.y 

Regent.a Park London NW l 7 AA 
Te lephone : 0 1-485 1009 Telex : 22870 

COMMODORE 64 
BEST SEllERS IATEST! 
I challenge Y,:?_~,~~t• bett er d eal 

RABBIT 
PJLK,KU, I .M:JJlC \I C P . Centropods. C, do m. \ lo1101x•lc, 

\d, c.·11turc Px l E:.<.h LS 49 

INTERCEPTOR 
1-r~ ,. Scr.nnbk , ll•mc. Spn pc-m.in. Cta/\ron l ~..ach 

U> 49 

LLAMASOFI' 
C ndru nnc t , \ 1.itn , ICrKlmnn c, Ill, .\ It.KL of the \l111Jnt 

Came ls ~M h L .. 99 

AUDIOCEN IC 
\l otorm:m1J. RcnJ1.ss.11lC'C' ~~ d1i.8 ·H. Cr.mdm;i~k rC hcs.s 

{~ ,ccllcnt)f. 1- 9) 

TERM I AL 
Supcr..cr;m1blc. Supcrgnddcr l·..J<.h L9 9; 

" ENCLISI I SOFr " 
Super Font 1.6. 49 Sprite 111.Jlcr J.6. 49 

BEAT THAT! - ............... . 
CRESTMATI LTD -- &(1111-a~ SP,tna/1J! 

Oricnt llouse 
'42..-t5 Nev, Bro:wl St l.,oodou EC2 

TEL : 749 2510 ·-
iUICllO COtlPU'l 'l!ll ( '.ONSUU 'AN'l'S l;nJ 

INCREDIBLE OFFERS ON THE REVOLUTIONARY 
APPLE lle AND APPLE /I/SYSTEMS 
APl'II It STAKTU SrsTUIS from ody £1051 

DAISYWHEEL PRINTERS from only ••• £425 
MATRIX PRINTERS from as little as £289 

All products carry a 1 year warranty 

• • • OVERSEAS ORDERS A SPECIALITY • • • 
WHILE STOCKS LAST Am.E ll + 41l0NlY £.4H (+ VAT) 

CALL (lkl) ttn11 fOfl FUftTNlfl OfTAIU, l'l.US MA.NY DTHlfl SN:CIAl.S ANO 
fOft FIUf ADVIC~ Off Alff f'flOIU S•Oll(IUH 

I'(' J U,E. :io-JULl 6.1 9'0 



-•2 s wmp1t2 
You could. of course. use 8 bits perb)te as 
in normal character slruc t ure. but m 
graphics I01h1s v.ould result in a \·ery wide 

• j•r ,1:, -. 1-1;, :::1:-..·• •1"1 111.'I 

cha racter due 10 the elonga1ed plots. Using 
just thrt'C·b1ts-v.1d1h gl\ es a more s1andard 
shape. 
• Lme 20 sets 1wo of !he colour registers. 

10 DIM 8$ (2 0 ) 
2 0 GRAPHI CS 10 : POKE 70 4,8:POl , E 70 5 ,52:POKE 7 06,196 
3 0 FOR I • I 10 5:READ 8$ 
40 POSITION 4 , lO+I: ? £6:BS,NEXT I 
5 0 W• I 
6 (1 FOR I = I TO 5 :READ 8$ 
70 POSITION 27 ,lO+I: ? £b;BS:NEXT 
BO W-=W+l:lF W>4 THEN W=l:RESTORE 150 
90 FOR I • l TO l001NEXT I:GOTO 60 
95 GOTO 95 
100 DATA 11101110111011101110 
110 DATA 10001000101010101000 
12 0 DATA 11101000101011001110 
130 DATA 00101000101010101000 
14(1 DATA 11101110111010101110 
150 DATA 020, 22 0,0 2 0,020,2 2 2 
160 DATA 222, 0 02,22 2 , 200,222 
170 DATA 22 2 ,002,222,002,222 
180 DAlA 2 02 ,202, 222,002,00 2 

1e DI " e• l:J21 
~ MAPHIC& I01fOJI l•7e4 JO 7 12 1Rl'.AO i,,1f'(W IE l .W 1Nl:• T l 
2• DAHi l , $2,19• , ~ , 1::W., 14, .2,2 4, t,, 
3e irOR 1•1 TO ~1111£:AO I • 
•e POSITJDN •.1~ · ""' c• , e• , NC•r • 

2 

42 A- l oFOJI 1-0 TD l !hf"<lft W-84 TO IOOoCOLOflll l1 ~DT l ,W•A1 DRAWTO 7•- J , W-A ,A-A•il. 2 1 
N£ • T N1Nl iT l a W-46 
4 ] M 8 TOR( :::'ll9 1A€AO 11•1 P08 J TION 17 , M- 11 7 C•1 6 •,R£ 8TORC. ~ 1f"OR 1• 1 TO :S1R£AO 8• 1 
N>&l11DN 12, W•l t - c• 11t•1Nllf I 
44 POSITION 1.2.w • J•i1? C•18 • 
4 :S COLUllt 2•~01 l4o,1N 1Dlll:AiWTO J4 , l:sG 1P\.O T 3~ , 12] 1fll.O T 35 ,I M oDAAWfO ]7 ,1 50 
• • '1.0l :s• , 12-e 10RAWJO • 1,1 2¥ 10RAWTO 4 J,t!kl 10A AWTO 3• ,1 S¥ 1~ TO ] '9 0 12-e 
5'9 RESTORE: l:S. 1-I 
.. FOl'I: 1•1 TO 5 11t£AD 8 t 
79 POIIIHON 27.hHl1"> c • 1a t 1Nl[1t.T I 
N .,.._.. •1 1 IF W .. TKN N• l1 AIE8I DR£ 150 
9e FOft l•I 10 2&81NEH II SOTO 6'& 
IN DATA I I HH1 19111911 U l1 11 9 ' 
I u, DATA 1eooo10oM1e 101e 1e 1oe. 
12'11 OIITA 11 1e1~1e1e11ee1 11 e 
Do DATA oe1e1eeie1e 1e1e 10 , ... 
ue DATA 111 e11 1e11 1e1e 1e11 1e 
1~ DATA 0 1e , 11e , e1e ,9 1e ,111 
,..e DATA 222 . oe2,222,2ee.222 
179 DATA 3]:J , MJ.,333 , .. 3 , 333 
IN DIITA ... .. .. . . . u, ee• . .... 
34M DATA IHl8H na I I n•• 
3 19 DATA IUHll!llltl3111 UIIU83!H U 
320 DATA ... n e lllill U U U a 8 . , ie HI 
339- OIIITA 
3 49 OlllA ... I l ~la lll an I 11 11 Il l Ill 

10 DIM 8$( 32 ) 

3 

20 GRAPHICS 10: POKE 704,8,POKE 7 05,52: POKE 706,196 
30 FOR I = I TO 5:REAO BS 
40 POSITION 4,10+11 ? £6:BS:NEXT I 
50 W= I 
60 FOR ! = I TO 51READ BS 
70 POSITION 27 ,10+!1 ? £6;BS1NEXT I 
80 W=W+l:IF W) 4 THEN W= l:RESTORE 150 
85 GOTO 60 
90 FOR I s l TO 200 1NEXT !:GOTO 60 
100 DATA 11101110111011101110 
110 DATA 10001000101010101000 
120 DATA 11101000101011001110 
130 DATA 0 0 10100010101010 10 00 
140 DATA 11101110111010101110 
150 DATA 010,110,010,010, 111 
160 DATA 222 ,002,2 22,200,222 
170 DATA 3 3 3 ,00 3 , 333 ,00 3,333 
180 DATA 404,404,444,004,004 4 

The background to grey and CO LOR I 
lo red. 

• Line 30 reads each b)tC of 1hc characlcr 
shape. 

• Line 40 calculates 1hc posi tion lo pr int 
each hnc of data. 
II is important to make sure each line is 

printed d1rcaly under 1hc previous line as 
the 1nvis1ble cursor v.•111 no ! do this 
atuomatically in this mode . 

Changing the: col<>ur of a characte r is 
absolute s1mplic1ty. Just cha nge the digits 
in the data. ,tchangc all the ones totv.os for 
COLOR 2. You will also ha\C to POKE a 
colou r into register 706 10 set COLOR 2. 
Try POKE 706. 192 and re-run the 
amended program. 

All this leads to a mult i-coloured 
character simply by mixing ones and 1v.·os 
in the data, althoug h it is pr eferab le to keep 
one particular value per line. Th1sidcaa lso 
makes it possible 10 display charaetcrs of 
\'arious sizes at the same 1ime - C\c n 
striped leuers are possible. Example 3 
gives an a mazing display or a 1v.o-co lour 
and s1n ped cha racter. -3 And now for the ultimate - whole wo rds 
printed 1n one go. Prim ing one Jen er at a 
time to write a word would be ra lheT a slow 
job. not 10 me ntion in,•olving a length y 
program, You would ha,..e to r e-calculate 
the posiuon 10 pr int each characte r. 
I lowever. there is no reason v.hy this idea 
can ·1 be ex I ended to print a comp lete v.ord 
in one loop . 

The bcsl way 10 v.or k ou t the data 
required for a word is to draw a grid five 
hnes deep . Th e number of columns will be 
four times the number of \etl ers in the 
word . 

Fill the grid v.ith ones m 1he shape of 
each leue r. 

E\ery fou rth column is filled with zeroes 
10 act as a divider be 1ween each leue r. 
Eac h row of the grid is then po t into a data 
s1a1ement. Examp le 4 will demons 1ra1e 
whole-word printing and show the speed at 
which 1h1s idea can ope rate In fact . it is so 
fast tha1 )"OU v.111 need a delay k>op 10 show 
1he dig its clear ly. Afte r running this 
progra m remo, ·c hne 8S to bring in 1he 
dela y rou t ine . 

Uampla4 
The best v. ay to update scores is 10 keep 1he 
data for each digit on a sepa rate line . Atari 
Basic allows the user to RESTO R E to any 
chose n hne of data. so 1fyour score was J, 
then a n instruction cou ld be given as: 
RESTORE 14-0 + SCORPIO 

This would set the data pom ler to hnc 
170. ready 10 print a number three. Now 
add or change the follov.i ng lines to the 
previous example for a ltxt and graph ics 
program. 

This arttcle ma rks 1he second 
appearance of the Ata ri GT IA chip m 
the pages of PCN . It v.as first featured 
in the April 29 issue in an ar1iclc 
co,enng use of the chip to set colour / 
luminance le\elS and control &pnte 
graphics and high- reso lution colour 
modes . 
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For those that do, 
The do's and don'ls of the new CGL MS home 

coo,puler reveal why 111s such a remarkable family 
computer. Unrivalled 1n its range. 

For lhose fam,ly members lhat do revel 1n creating 
their own personal coo,puler programmes lhe MS will 
lest all their abilities. And teach them many more. 

Alternatively for those thal don't want lo 
become so involved 1n programming the MS couldn't 
be more fun. 

from~s,~~~r::'Fo!";i!'";,:~~"fs to all users-
Stmply because the CGL MS has been developed 1n Japan 

as a soplusticated 'add-on' coo,puter system. With the back up of 
a unique software system. 

As yaur coo,puter abthlies grow so the CGL MS will 
expand lo meet them. One of the first things yau'II 

00 
0 



those that don't 

d1scov ... about the M5 1s its amaz,ng colour 
and graphtC reproductlOll, whether rt's bringing 
hfe to your own animation or pre-programmed 
cassettes and cartridges. 

The graphic modes capability of the M5 is 
1ust one of the features that sets this comput ... 
ma class of its own. 

It also ina>rf>O!:ales a mini·synthesiser. 
Slot 1n the Basic G cartridge and you can 
compose to your ears' delight. The add1t,on 
of a Basic F cartrid~ lets you do more 
complicated sc,enhfic, technical and 
arithmetical applications. Th ... e's also the 
F ALC cartridge which gives you an easy to use data management 
and family account ing package. 

And the CGL M5 1s st ill growing. With an ev... expanding library 
of cassettes and cartridges. Do yourself and your family a 
~f;i; =r~~ ~ ~put ... until you've found out more 

-~ 

!~ 
and those that might. 

r For full detaits Ind a technteal speclfation of the new CCL MS -, 
send us this completed coupon Apart from the fuH<Olour brochure I 
we'N 11$0 rush )'OU the address of your nearest stocktSI Se $Ure to 
see, demonstratlOO I 
tor~fl M5 It might bethebesl tam1lydectst0nyou'llmake I 

Name 

Address 

TelNo 

I 
I 
I 
I 

I Po$t the completed coupon to(;ompute-rGames L1m1ted.CGL House. I 

L
Gokhngs Hill, Loughton. Essex KilO 2RR I 

-------------- ll'CNl20/ ~ 



I Signposting CP /M 
F1r 1hose of )OU who arc COnfused by 

he C PIM operating system, there are 
programs available now that will 

make the CPIM enviro nment appea r a lot 
friendlie r 1han it really is. 

The Organize r from The lnfor m:u 1on 
People is a program that claims to help 
un1raincd comput er users (sec re1aries. 
accountan ts and so on) to use a CPIM· 
based micro a nd sof twa re without ""o rry. 

Th e way this 1s achie, ·cd 1s rea lly qui1c 
simple. Th e Organize r is se t up to display 
nn t menus instead of the awkwa rd 
d1rec1orics CP1M offers. Y ou 1hcn en1er 
)Our selec t ion (by number). and 1hc 
program or dala file of your choice is 
loaded in to mem ory and r un . 

So the Or gan izcr cffec1i,·c ly functions as 
a menu generator. job control prott ssor 
and a CP/M operato r in1c rfacc. 

The Organ izer will operate on most 
CP/M or MP/1\.l micros. and fort he purpose 
oh his review I tested it on a Vc:ctorS)'Stems 
3 micro. The onlyco nstrain1 on using The 
O rgan izer is that you mu st ha\C at least 
48K user available RAM . 

Features 
1l.c O rganizer comes with a standar d 
•front end' men u "'h ich a llows you to access 
sub-menu s or run applica tions dir«tl y. 
This menu can be altered 10 suit yo ur own 
partic ular needs . and again, you can create 
sub-menus . In add i1ion : 

JO 

• You can set up 1he Orgamzer 's menus 
with most text ed itors. 
• Menu sca nbestruc tur edsotha t "'-'henan 
operator asks for a progra m that is no1 o n 
the systems disk . the Organizer will 
reques t a disk cha nge. 
• 1-felpfil esca n bcc reated - thesta ndard 
menu has many . 
• Comma nd stn~ams may be set up within 
a ~nu. so that a string of different 
funclion s can be car ried out . 

As me n1ioncd pre\ iously. you ca n set up 
men us to suit youo.elf . Tiusea n be done by 
copying the existin g menu . MA IN 
MENU .M NU a nd mod•f)ing it . o r by 
crea lin g your own main men u from 
scra tch . Th e manual r ecom mends ) "OU to 
take the first option as the main me nu 
co ntains man y usefu l file descrip t ions. and 
all you ha\ 'e 10 do is a teach the a ppropri ale 
file to the dc scrip1ion. 

The Organizer is qui1e compr ehens 1\e 
and 1here are man y fea tures in t he 
pack age. l-lowc1,,er . 1he re is a d1.Stinct 
shor1age of e rror det ect ion rout ines. Fo r a 
proa.ram that is mean t to keep the user 
a way from the CP/M e nviro nme nt and its 
crypltC error hand ling, the Organizer cou Id 
do beuer. 

Presentation 
The Organizer disk. opcr a1or's man ual . 
agree ment and regist ration form come in a 
tr ansparen t plas1iccover. I I would be quit e 

easy 1obcnd lhe packagcaccide n1al ly. and 
thu s damage the disk . 

Unfor tun ately, for the mexpe n enced 
operator. lhe operating manual is nol 
much good at all . If )'OU are not frigh tened 
ofC P1M yet . then reading the first pan of 
the manual will put )OU off for life . 

In general. the documentation is not 
aimed at 1he 'inexpe rienced ope rator" as 
the manua l cl aims. I found it hard readi ng. 
and I ha\·e been using CP /M packages and 
associated documen tat ion for the past four 
years. For those who bu y this package. I 
would recomm e nd two to three thorough 
readings or the manual before using the 
package. 

The really useful information in the 
manua l was scatt ered abo ut 1n vano us 
places. not organised into logical scdio ns 
as you wo uld expect. The examples sho wn . 
ho\\ e\er, were clea r enough. and the 
manual ghe s good advice on how to 
orga nise your disks . 

Getting started 
The operating manual itse lr cont ains a 
sect ion on ·gelli ng s1arted'. and it really is 
quit e comprehensi, ·e. 

When used for the firs1 time. a pr ogram 
called GENORG must be ru n. This will 
display the na mes of 20 commonl y used 
terminal s. one or which \\111 probably be 
)"Ours . You will need 10 config ure the 
Organize r to you r par1icula r termin al, so if 

PCN JU:-.t:JO.JULY6.196J 



)Our ter minal" not on the h,t . then a mode 
can be entered in ""h,ch )OU enter wme 
cont rol rodc:o,aSM>C1ated v, 1th )·our tcr m1n­
at Th i', proce?!ts '"' not 100 difficult . and ,r 
)OU get 1t"" rong. the prog ram can be re-run 
and there ""'II be nod,1magedor1c 

In use 
The '-Crecri la)OUh ;md menu ,1ruc1ure 
depend on how good )OU are at dc~1g111ng 
1hem. The manual and 1he main menu 
supp hed shov. how IOMructure the menus 
and sub-men u~ The mam menu on 1he 
package loo !., good and" , tructurcd \'er) 
well. and I ld1 11 rt"' 11 ""a:o, arld auached 
sub-mcnu, to 11. A ll )OU ha\e1odo 1ogeta 
program or file runmng 1s 10 enter 1hc 
number to 1he ldt or the descnptton , t'f( 
I . L1\N G UAGES (lc;1d:o,on10,ub·mcnu) . 

So. ,ryoucnlc r I. a ,ub- mcnu ¥10uld be 
called. I ,tructure d m ) ,ut>-mcnu hke th,,: 
I. CISCOBO L . hub- menu). 
2. F80 .. .. .. .. FORT RAN RO. 
3. MBASIC5 .. . .... .. (~ub·mcnu). 
4. PASCAL. ... . .... . ... . .... . ... . .... . . MT+. 

If )OU n<>'A enter T. t he Orga nizer v, 111 
1mmcd.ately lll\Ol.e the For1ran romp 1lcr. 
ll ov.e\e r . ,r )OU cn,er 'I'. further !!.Ub­
mcnus would be d1spla)ed. ""' 
I.SC. . . ... ScopcTe'(t Edttor. 
2.CO t\·IP .. .. .... CO BOLComp 1ler. 
3. F2. . ... . ... FORMS II ut1ht) . 

To actually get the O rganizer to run a 
prog ram. a "stream· of mforma11on follov.:i. 
the program dcscn p11on: 
I. SC ...... . ScopcTcxtE d,tor .:SC((Enter 
file na me)): 

Each c,me )Ou enter option I. the 
prompt. ·Enter file name' 1s d1spla)e d . 
You ente r )Our choice and the text editor 
SC (Scope) goc:o, into ac11on. 

It 1salso pos'lb le toau ach help menus to 
1he end of menu:o,. so m.'.'>1cad of ente ring a 
choice such as ·1·. )OU could en ter ·?J' , and 
1! 1hcre 1s a help file present. 11 v, ,II be 
d1spla)cd. 

I sho uld pom1 out that all the abo ... e 
examp lcs '4erecrea1edb) m)"Self . You"" ,11 
ha\C 10 do the ~me ,r you purc ha'-t the 
package. Or el...e you c:tn ·1ag· )Our ov.n 
file!!. on to 1he cx1'!.lmg mam menu. 

The ..... hole pac kage •~quite flexible v.he n 
)'OU0\.e got used to 11. Some prCII)' 
comprehens 1\C command streams can be 
set up. ask mg for u'-Cr mpuc. allo ..... mg disk 
exchan~c'.'>. imua h,.mg he lp files. etc. 

Once )Ou h:l\e l>coome used to lhe 
sy:o,tcm, you c;in ) l.1p pasl men u, a nd go 
d1rec1ly to lhe final men u. You ca n adJuS1 
lhe package easil) 10 suit different ~k,11 
lc\elS. 

Depe nding on lhe speed of your micro, 
lhc re-.pon-.e time v.:111 var) bc1v.een 
sdect,on arld exccu11on . On the Vector. 
re!!tponsc 11me ""a"' quile acceptable, but I 
was usmg81n disk!!.. rathe r than 5•. ~,n. The 
Orga nizer looks afler file handling \Cr) 
\\e ll . a nd\\ ill cope ""'1th 1ed1ous Jobs such as 
de lc1mg • .BA K files. 

Reliability 
If )Ou enter 10\ah d comman~ in the 
com mand st ream. the Orga nizer nor mally 
tells you so v,hen 11 Ines to execu te the 

GAlASET lTD ~ ....... L 
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command st ream. Bui th1sdoes not always 
happen. O n someoccas ,o ns. wMn I gave11 
bad file names. the O rganizer crashed into 
the C P/M opcra11ng sys1em. When 1his 
happened, I had to re-enter it manu ally. 
after which 1he Organizer car ried on from 
""'here it left off . On the whole. the re could 
have been more error trappi ng. and I hope 
The lnforma11on People will rectify 1h1s in 
fu1ure,ersio ns. 

Verdict 
If )OU ha ve a micro in a busy office 
en\ 1ronment where opc raton; unfamiliar 
v,.11h CP/M will use ii . the Organizer could 
come tn handy. II will be u\Cful if there is 
someone m 1he office with so me idea of 
how to SCI up menus and how to run the 
machine. as ""Citing up the pack.age to suil 
your own par11cular needs can be difficult . 

But once thi!i 1s done. 1t should prove 10 
be a handy utihly for yo ur syslem. 

RATING 
Futum ---­U..flllily 

nnnn nn nnn nnnn - nn 
-·- nn --~- --CPIM- CPIMm_(_ ltAM 
... ._ .. )Nlt Sl'9,..._ n, 
ln~hople."3 ...... A,-: , 
Newan.. OH 4lffl USA. - .. II-DO 
... ____ _ 

•u• .... ,1,, .... .. " .... 

-- - ·-------

JI 



From today , Britain is totally 
independent of American 
microcomputer technology as 
Torch Computers launch a new 
range of products to fit the needs 
of everybody . 
THE TORCH 300-SERIES 
Two workstattons to exploit the 
potential ofTORCHNET Local 
Area Networking - the 
standard 301 mode l and the 303 
with TOSCA Synchronous 
Commumcauons. 

THE TORCH C-SERIES 
Torch's highly acclaimed 
commumcatmg micros, 
imp roved and upgraded for 
today's market - the CF240 
twin 400k floppy-dISC colour 
machine. the Cf'S240 with 

TOSCA Synchronous 
Commumcattons, and the 
CH 20Mb hard dISC models . 

THE TORCH 700-SERIES 
The ultimate business 
machines featuring tnple ~ 
processor technology The 705 
Torch with 68000, Z80 and 6502 
microprocessors offers the 
UNI X operating system, CP/M 
compat1b1hty and twin floppy­
dISC drives . the 725 has a 20Mb 
hard dISC 

THE TORCH Z-SERIES 
Torch 's umque upgrade for the 
BBC Model B micro, With 
enhanced software and 
CP/M -compatlble ope rating 
system. 

TORCHNET LOCAL AREA 
NETWORKING 
The hardware and software 
required to hnk Torch 
computers mto a fast and 
efficien t L<>cal Area Netw ork. 
with special apphcauons 
programs to fully utilise the net 

TORCHMAIL-PLUS 
The second generation of 
Torch 's sophisticated 
electronic mail system to 
exploit the British Teleccm 
approved oommumcatmg 
m1crocomputers. 

TORCH COMPUTERS BRING 
TOMORROW'S TECHNOLOGY 
TO TODAY'S NEEDS - THE 
BEST OF BRITISH 
INNOVATION TO OUTSHINE 
EVERY IMPORTED MACHINE . 

TORCH :t.~: 
COMPtlTERS -.:!)(!V 

Perfectl y made In Britain. 
Abberley House, Great Shelford, 

Camb rid ge CB2 SLQ 
Telephone. (0223) 84 I OOO 
Telex · 818841 TORCH G 
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A Slethoscope on your pro grams. and a te letext d isplay facility. Ted Ball pee rs a t two packages . 

Spectrum tracer ••• 
When )O U are debugging a Ba .. 1c get the s1a1eme n1 listed on the prinler as with FOR and NEXT on the same hne and 

program 11 can be difficult to find .,.,ellaso nth escrcc n. Thctop2211nesofthe IF . . . TII EN infr ont ofN EXT. Trace.,..ill 
out "hat 1he program ,s actual!) screen arc left for U\C b) the Basic .. ,op " 1th a.n error repon instead o f 

domg instead of .... hat )OU meant 1110 do . program .!I01he screcn d1 .. pla) \\-Orksmthe excc utmg1heNEXT . Cur10usly. Trace will 
Trace for the ZX Spcctru m helps your normal way v..hilc a program 1s bemg qu1te happ 1lyexecu 1c 1heNEXTif1t1sno1 
debugg ing by di .. playmgtac h sum:ment m u accd. pr eceded by IF . . . TI IEN . 

::~gl~~:~~ ;r~!~::t~~:~~·::~;~~f !i~~ to T~~:t';;-su3s1::t :!?u::i~;1~N~~~ Verdict 
by.step. INKEY S and USR. allhou gh there arc Apan from the probl ems '*ilh GOTO . 

Features 
To J ta rt T race )'O U ha \e 10 g1\ e the 
mstruct1on RAN DOMI SE USR 31840on 
a 16K Spec trum . or RANDOMI SE USR 
64608 on a 48K Spectrum. This can be m 
immediate mode or m the progra m. and 
you can use a Mmilar USR call v.11hm )OUr 
program to turn off the trace. so )OU can 
trace the v.hole program or Just pa rt of it . 

In use 
When a prog ra m is be ing craced each 
stat ement is displa)ed in t he lov.er part o f 
the screen. 1oge1her v.•1th the line number 
and the slatc ment number w1thm the hne. 
befo re it is executed . When )'OU pre~ the 
Caps shif t kt) the sca1emen1 1s exec uted 
and the nc:<t ,tatcme ntd 1spfa)·ed. You can 
u~ the S)'mbol :,h1f1 mstead of Ca ps shift to 

somcpoi ntsnotedin t heinstructions a bout GOSU B and NEXT . T race work \ \Cry 

lhe use of INKEYS and USR in a pro- v.ell .a nd l rouldn'tfind a nythingclsethat 
gra m tha t is co be tr aced . v.ould cra-.h it . or make 1t mi-.s a program 

The Bas1ccommand-.1ha1 do not \\Ork in error . 
the u-.ua l way are GOTO. GOSUB and Th ereareanu mber oft oolki1pr ograms 
NEXT. As described in 1he ms1ruct1ons. a"'a1lable that mdude a trace as "'ell as 
Tra ce will slop v.1th an error report ,r 1t other progra mming a ids. although usually 
co mes acros, a GOTO or GOSUB 1hat the tr ace in a toolk11 will display only the 
poin1s1011s.c1r.rorexample IOGOTO IOor line num ber. You:,ho uldcon \ ider '*heth c r 
20 GOSU B 20. l lov.e\e r , 1h1-. t)pc of getting the Basic lltatemen1 \ di-.pla)e d by 
GOTO is of ten used 1n the form: Trace is a sufficien 1 extra feat ure to justify 
10 IF INKEY S • MM T I IEN GOTO 10 your buying this program. 
'*here the progra m is ...,aiting un1il a key is 
pressed. Th e proble m with NEXT is not 
menuoned m 1he instruc1ions. but is 
probab ly related 10 the restrict io n on 
GOTO and GOSUB . 

If )'Ou ha\-e a hne or the form: 
100 FOR a • I TO 10: IF x>y TIIEN 

NEXT a 

RATINC 
F-m -.............. -·­-·-

••• •••• • •• •••• •••• ••• 
• • • and text placer 
ZXT exc 1s a prog ram for the ZX 

Spec1rum which a llowi, you to set up 
displays t hat mimic 1he teletext broad· 

cast news and mform a t,on seni ces -
Ccefn on the BBC and Oracle on ITV . 

The caSM:HC rcce 1\Cd for re\1CW had a 
hand-v.nm• n label. but ..,a_.. marke d ·Tes1 
copy onl) ·. The instructions consis ted of 
sc,en pages phot ocopie d from a cyped 
original. They CO\er all the features of the 
prog ram and ho"' 10 use them, but a lot of 
space 1s ca ken up expl;u mng how to u~ 
colou r and graph1~ on the Spectru m. and 
)'Ou'd need 10 knov. t his befo rehand 1f )'OU 
are going to use ZXText success ful!) . 

Features 
Teletcxc 1sorga m..ed mco numbered pages . 
each page filhng che TV screen. Wit h 
ZXText . to ~t up a page )OU ha\e co .... ri1e 
and t)'pe in the program lines needed to 

product the page. Th1sallo v.'S)'OU to use all 
the Spect rum's colour and graphics fea · 
1ures m che display. but )·ou are limited to 
what )'OU can gee into nine mult1·Sta1cmen1 
program lines. 

In use 
The top line of eac h page includes the page 
number , the day and date, and the time m 
hours. minu1esandseconds. The day.dale 
and time ha\·e to be en tered e, cry lime you 

run ZXText . 1'be day and date are not 
upda ted by che progra m. but the lime 1s 
advanced while ZXTex 1 is runmn g. 

The dock is a bou1 as accura 1e as you crm 
expect from the Spectrum - comp a ring 11 
wich a digila l watch guaranleed accu rat e to 
vrithin i,ix o;ccondsa month I found chat the 
ZXTex t clock gamed four ~nds in one 
hou r. 

There is an alar m clock faciht) m the 
progra m. Th isu.s.tst he Spectrum 's built-in 
beeper. bu1 v.hcn 11 sounds 1hc only v.a) 10 
s1op 11 is co use 1he Brea k key to stop the 
pro gra m. 

When ZXTe11:1 1.1, runnin g )'Ou can 
display any page on the screen by typing 1n 
lhe page numbe r. Yo u can also set 11 up 10 
cycle 1hrough a selection or pages, but todo 
this you ha\'e 10 alter Che program . 

Once you have )Our pages set up )'Ou can 
53\'e 1hem on cape using one of the pages 
provided. I lowever. once you have called 
up t he save page I here is no way to get out of 
it wichou1 actuall y sa"'ing che prog ram or 
using the Brea k key . When you ha\e sa\·ed 
your pages the program waits for you lo 
verify the tape. but there is no thing on the 
screen to tell you co ven fy. 

When you've done 1h1s the program 
au comatically runs again from the begin­
ning. so you ha ,·e to type in the dale and 
1imca gain . 

Verdict 
ZXTcxt is rather difficult 10 use and 
includes \<"r)' few error checking and 
use r-friend!) feature s . ln ,alid d.ates resu lt 
either m garbage being displayed in 1he 
dale field or the program cra\ hing vrith an 
e rror message. 

Smee you ha\c 10 wnt e the program 
code to prod uce thed1spla)'S)'OU want.you 
nught 1us1 as v.ell do the whole 1hing 
yourse lf and write 1he small amount of 
extra code needed 10 call up pages. 

RATlNC 
F-m •• -.............. Uu­- ••• •• •• -·- II - ..-....- ....._ ... 
..... ZX Sp«tl'UI, 161t Of 48K Nle Ui.9S 
,...._ Tc.1p1c CoMpulcn . 1 .. 8f'Oot unc, 
Corfc Mukfl . Oond BH213RD,._. 
Ca11enc a...... Madlilncmde .... MM ...... 
- ZXTcst ....... 5...a.lCdTdnr at 
desplliy ..... ZXSpcc:t,-.16Kcw48K Nlt 
U 9S ........ I...-.S.c......-c. 17Torryl)rwc . 
Atva.ScotlMd fKl 2.SN0,._. C..Cnc 
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Daisvwheel pr ices cut? Barr~ Miles sees how Japan's new ent rv, the Juki has nrun ed them. 

~

e Ju ki 6100 is a low-cost daisywhccl 
printe r from Jap.tn . It uses Triumph 
Adlcrdaisywhccls , IBM ribbons. a nd 

Oiablo 630 software - the sinctre st form 
of flattery is imi1ation. 

It is clearly designed to bring daisywhccl 
print quality into lhc ha nds of the sort of 
user who. for reasons of cost, could 
previously think only in terms of dot 
matrix. It's a major brcakthroug_h a t £399. 
and the Jap.incse have chosen the UK as 
the first co untry in which to set up a 
dealership . 

Print at a low 
Oca rly they take their rcsponsibi li1ies 

very seriously. Juk i sent two engineers 
from Tokyo to photograph the entire first 
consignment, and meticulously checked 
every single printe r after it had arrived in 
this ·country. I spoke to one of the 
engineers , who told me that this involved 
100 printers. 

Juki employs 10,000 people in J apan, 
a.ndhasbeenmakingcompu terperiphcr a ls 
andt ypewr iters for45years. In addi 1ion10 
making its own -brand mac hines, the 
compa nym anufact urestheOl iveu iPr axis. 

Getting started 

'Flamming errors' may c.au.se prob le ms. 
Well . yes, I imagine the y would! 

The 'chec k ' hght comes on to warn )Ou 
that ribbo n orpapt rh as run out: if it blinks 
al you, this is 10 indteale an error status. 
When you have clea red 1he error. you can 
pri nt the content s of the: 2K buffe r, by 
pttssing reset . The 2K buffer comes as 
standard . Slrangely enoug h . space has 
been left on the printed circuit boar d for 
three more RAMchipst obesoldercdin­
lhe holes arc there. but no sockets! Ship for 
a hap 'on h of 1ar, I feel . 

The lid lifts up a nd off 10 gain access to 
the daisywheel. which drops int o place . 
a nd is secured by the use of a single le\·er. 
The IBM ,typc ribbon is relatively easy to 
insert , a lthoug h it is a slightly mucky 1ask. 
The ribbon is very wide , and sur e eno ugh . 
whe n printing s1aru. you find that ii uses 
lhe top , middle and bonom . of the nbbon 

The machine comes well protected. with in 1urn. Commend ab le economy. particu · 
lots of internal packing to be remov ed. l,uly as the ribbons arc \ery cheap. 
There is eve n an unpack ing schedule Wilh the lid off you notice that !here is a 
pro vided, altho ugh if s a litt le ambiguous lot of sound-proofing foam Stuck aro und 
beca use the translation from Jaoane.se is and you begin to wonder why. The manu,il 
less than perfect . boasts of an induction mo1or. and says this 

The ma chi rtc is housed in a fairl y tough gives a simple r mechanism, and a more 
off·whi te plastic case, a nd the cont rol accu rate printing pos111on. I 1hooght 
panel is easy to read. It has touch-sensitive simplicity ...,·ould give grealer qu1etneu. 
switches in orange, mauve and blue. These but now I am not so sure. 
con1rol reset. pause. and Form feed . The manu al, in a rather confusrng way, 

The rcscl switch is used to release t he describes the use of the bail lever to wind 
printer from a check or erro r ttat us. The the pape r round the fifth line. It docs not 
pause bun on takes t he printer off-line deliver the paper into precisely t he right 
temporarily , until the reset switch is set. In alignmen t every lime, a nd only has the aid 
add ition, a sliding switch co ntrols pilch . of a single plas1ic pape r guide. and 1"'·0 
This may be 10, 12, 15, or propo r tion al rubber rollers on 1he platen. And there 's 
spacing . You mayvarythisinsof twarc. not anorhcr snag- it won't work wit h 1he top 
hardwa re, once lhc pri n1cr has been on the printe r ! As is usually lhe c~se. the 
switched on. lever ooncc rrtcd protrudes through a slot 

Ligh ts indica te ·power on', 'ready' and on the top of the printer' s case. But the 
'check' respectively . This is a liu le uncon - Juk i's slot isn't long enough. The trouble 
vcn1ional, but referencc1othccomprch cn· appc.an to be that the lever, being plastic, 
sive manual tells you exactly what these slender and long, bends so much that it 
me.an. The ·ready' light will blink if erro rs cannot comp lete its t ravel before himng 
relating to dat a trans feroccur . The manual the end stop. 1herc doesn't seem 10 be any 
disconce:rting.ly suggests that in addi1ion 10 easy way of adjus tin g it either. 
parity errors , or buffer overflow er rors. I can only hope thal t he samp le I had 

() *+, - . / 0123456789:; <=>?@ABCDEFGHIJKLMNOPQRST 
UVWXYZ[\ J . _ ' abcdefghijklmnopqr stu vwxyz 

()•+,· ./0 1234}6789:;<;>?@ABCDEFGHIJ KLMNOPQRSTUV\11 X 
YZ[fl)ti._•abcdefghijklmnopqr s tuvwxyz 

()• +,- ./0123456789:;<;>?@ABCDEFGHIJKLMNOPQ RSTUVWX 
YZ[Q)t._•abc defghlJ<lmnopqrstuvwxyz 
( ) •+, •• / 012 }456789 : ; <:>-.ABCDffG HI Jl<LHNOPQRS TUVWXYZ[II) 
6 _ 0 abcde f ghi j klmnopqrs tu vwxyz 
( J•• , • . / 012 3456789 ,; <•>?fABCDEl"GHIJKLHNOPQRSTUVWXYZ[O) 

()*+ , -. / 0123456789:; <•>?@ABCDEFGHIJKLMNOPQRSTU 

wasn't typical. But on the othe r hand. "'hat 
did those engineers do if they didn't find 
1hisfault? 

This was particu larly disappointing , as 
much of the design has bee n thoogh1 out 
wilh considerable care. The re is a 10. 12, 
and IS pitch calibration on the t ransparent 
lid of the machine . But just a moment -
there is somethin g a linlc s1range here: the 
maJ1.1mum number of columns is only 110 if 
you a rc using 10 pitch. Reference the 
man ual confirms my fears : the maximum 
paper width is only IJ1n. 

On the face of 11. 1his doesn't matt er 
much -a fter all , who needsgrcal widths ? 
Ma ny people won' t find 1his a problem . 
But the daily prolif cra1.0 n of sp readshe ets 
means lhat more and more people arc 
going to be wan ting 10 print Ot.11 columns of 
figur es. Thc Triumph Adler range of print 
wheels includes some very auractive IS 
pitch \'ers.ions , and I'd rather ha\ ·e a 
maximum of 198colurnnsthan 165. which 
is all that the Juki can offer . 

Ten dip switches arc ava ilable . They're 
rcasonablya occssib le by raising the clip-on 
part of 1he top of the hody . These oonlro l 
auto matic linefeed when carriage retur n is 
se nt : impression level, for when you arc 
using multi strik e ribbons; selection of 
internationa l character set; form length; 
I l in or 12in lirtc spacing,6per inch or8 per 
inch, and oon11nuousor cut paper-giving 
a pau se to change sheet (p ressing the reset 
switch sets pri nt ing going again) . 

Self-testing of the machin e as more 
complete than in some cases. The buffe r is 
checked firs1, and then, if you have 1he 
serial interface option fitted. that is 
checked next . Finally the character set is 
printcdou1 

Up and 111nning 
There were no par t icular problems in 
running the prin1cr. ah hough I did cxperi· 
cncc difficult y in using it with 1he word 
processors I have . I couldn't get to the 
bonom of this, but it appears that the 
handshaking may be somewhat out of !he 
ordinary in its reaction with my hardware . 

Certa inly, the prinl quality is superb, 
and 1hc wide range of daisywhee ls avail· 
ab le gives a good choice to lhc customer. 
Unfort\Jnatcly the changing of daisywhccls 
proved troublesome in the extreme. 1bc 
manual was no grea t help eit her. The 
problem is that the carrie r bolt. which 
locates into the slot in the daisywhecl in 
order that the motor c.an drive it round , 
proved ext remely unwilling to engage. 

This was aggrava ted by the facl tha t lhc 
bolt doesn't alwayss1op at 1he sa me point , 
eve n on reset . You would normally expec t 
the bolt tosrop at top dead centre, but ii did 
not. This would matter to you only ir you 
change dais:ywhccls frequcn1ly. and I 
$USpccl that most users will buy only one. 
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• price 
or if they buy more . will not bothu to 
change them often. 

Features 
The number of con1rol codes aYailablc is 
outslandin g. a nd 1hc descripti on in the 
manual is qui1e a<kqualc for you 10 be able 
10 gel full value out of them . 11\t 
introduetion runs like this: 'lnc control 
codes come m special con trol code s based 
on escape codes and those control codes 
shown in ASC II table.' 

But once you're past that ) 'OU can make 
progress. You can backspace by one 
colum n. or l /60m m graphics mode . 
li orizonta l and vcn ical tabulati on arc both 
possible. as arc upwards line feeds . and 
half l ine feeds in both directions for 
subscripts and superscripts. 1nc ldt and 
right margins may be set. as can the top and 
bottom . TilC pnn1cr may be co mplete ly 
reset from software. The extra symbols on 
the d:usywhccls may be accessed by escape 
seq ucntt$ . Automatic backward pnn l may 
be set and reset at will. alld )·ou can reset 
after a remote e rror . 

Word-proc essing functions are numer· 
ous. You can se:t up bold or shadov.• 
printing . and a lso se t a n automatic uflder · 
line . Yo u can also sw11ch proportional 
spacmg on and off from software. 

It is possible 10 slow down 1he printer 
with an escape ~qucncc which allows 
more time for the ca rriage 10 scuk before 
printing . llu s is no doubl to enhance 
precision. ihough there ~ems 10 be little 
needfor1t . 

You can define 1he line feed m muhipl es 
of l/4Sin. and )'OU Can decide the character 
spacing 1n )·120t h increments. This en· 
ables graphi~ 10 be printed and lets you 
dose-up letters 1f you arc 1ryin1 to cram 
lhem in. Youcan1urnofflhebi-direciiona l 
princing ,f )OU v.1sh. The manual specifies 
how 10 ~nd these comm ands. but ii falls 

l'CN JUN[ JO.JULY 6.198J 
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short of giYing examp les in one of the 
dialect s of Basic. 

One thingJuki has been able to do away 
with is the fa n for cooling. Th1sisa11racti\'e, 
beca use ofte n you prinl inte rmittently. a nd 
silence in between is good. The prin1ing 
i1sclf is pretty quie1 . but Che reason for all 
the foam is fairly obvious: there is a 

contin uous high p11ched v.hine all 1he time 
the pr inler is prin11ng. This is fairly 
distractinJ, and quite un pleasant. 
a lthough I think most users could learn to 
li\·e wilh it . 

The speed of printing is as close 10 the 
rated 17 cps as arc ocher printen 10 1he 1r 
rated speeds. If the paper loading lever 
worked. lhc print speed v.ould be less 
import ant. of course:. 

Verdict 
This is a ,rery inte resting entry into the 
market. and is rather like t he Japanese 
en lry into lhc car marke t- lo1soffaci li1ies 
for your money. but a few design deficien· 
ciesin1o t hcbargain . There is no doubt that 
the Juki competes extremely well 011 
prictlperformancc ratio . 

The machine has a range of facili1ics tha t 
would do justic e to a much more expcns i,•e 
machine. There arc.rllaws in it, bul nol 
sufficient to put off the budget-consciou s 
consumer . I'm told Ju.Id policy is to 
produce a new model eac h year . Afler this 
promisingdebu1.1he next one will be worth 
kx>king out for . 

... ,.16100-,,rhttlpnnin ......... 
Jllll ..... 099,.. VAT ....... CcllmMIKI ---·0256-1. 

" 





The new 
TI Professional Computet 

If you want the business edge, 
it's the answet 

Today's business mana~,er is 
fuced with a world of questions, 
often tough. Questions about 
productivity. Cost control. And the 
botromline. · 

To hd p you come up with 
sharper answers and alternatives, to 
give you the business edge, we intro­
du ce the new Texas ln.sm.Jments 
Professional Computer. The one 
with the power, the expandibility, 
the easiest-to-use keyboord, 
extrcmdy high resolution b.,-,1phics, 
and a broad array of softw,lre. 

All the leading operating sys­
tems and pnJb,nimming languages 
are available. You can use many 

popu lar app lication p~,ra rns from 
the best software suppliers to help 
you ,create sp read-sheets, do word 
processing, corism1cr ~,raphics, 
communicate with orher data bases 
or create you r own. 

All of which lets you control 
assets, ma~ ,c your time, and make 
projections for tomorrow's 
perfom,ance-today. 

And for a dear "hard copy" 
printout of information, you can 
rely on the new 850 Series printers, 
made by Texas lnsm.tmcnts 
especially for the new TI 
Professional Computer. 

The TI Professional Computer 

helps you make better business 
decisions based on bette r 
infonn ation. With the pcrfommn ce 
and reliability you expect from TI. 

In short, it's the answer. 
For full infom'k'lrion phone 

0234 223000 or write to 
Texas Instruments, Manton Lane, 
Bedford MK41 7PA. 

TEXAS~ 
INSTRUMENTS 

Creating useful products 
and services for you. 

~-------------- SPECIFICATIONS,--------------~ 
System Unit 
16-t:Mt. 8088 ffilCfOOtoottsor 
64K bvle RAM . ~able10256K bvl• 
4Kbv'leO"aon,csdlS,l)&avmetl'IOf't 
5-slot exoensoon bus ·­~dt.$IQ"'ldlow i,tol ... 
POJ)IJaftvJ>eW1"1te,a.voi.,1 
97 keys. inctudiog 12 luncuon keys 
$e,J>afate 1U1W.c keypad and cur90f conuol 

""""' Tacble response _ lo, QUICk l)OS.1!""89nlly 
\Jppef·aodlower-caselettflf$ 

Otspl11yUn.t1 
12 -.-ic:n monochrome CO"een OhOSc)hOrl or 
13 onch full-oob.lr. 25 .._ • 80 ooturms 
Hogh '"°"',on. 720 • 300 pe)IM ........... 
Bv,11 m 320K bvle do'>kette stilf'ldafd 
A(td,tJOnilj lfllem&l SIOl'age ()( 32()1( bvle 
do:.kett@ o, 5 o, 10 Mbvte Wn:hes t• dtsks -CommuOM:llbOrlS OptlOnS 
ITV . 3780 
3270SNAstand alone 
3210 esc 8nd SNActu!rer 

Oper11t,ng Svstetnt 
MS .. -OOS. 0.0,ta!Resfffcto "' CPtM-86•. 
(Ind Concuuer,t CPIM 86• UCSOp Svs1em"' 

~ 060L FORTRAN Pnc.,i 

AppjteebOM~t 
O,,e, 100 i,togrilfflt ..,-a,lable from tht mo& I 
POOutar sol!wtre vendor$ such as Mocroso!t 
Ash1on Ta,1e. M,c,o Pro. IVS. Sorcom. MPSL 
Gteboet and othets 
P11nt"'1 
150-co, Tl850Seroes lorrnoJtappi,cabQt'IS 



Jus1 once in a .... h1le a peripheral for 
Apple-bus compu1ers comes along 
which is so advanced that e,en sea· 

soned Applc maniacs jusl stop and siare . 
The Vidcx Ultr aTer m is such a dcVlce. 

Essen tially it's an impr o\·ed video display 
card. bu1 the extent of the impro,e ments is 
suc h that il's a who le new ball-game. 

There have been many '80-column' 
cardsmadcfor theApple.somebette r than 
others. but o,•crall the most popula r is 

" 

ably the Vidcx Video1erm. which 1s 
the only one which hM been w;dely copied. 
cloned and cmula1cd, and which is rl:cog· 
nised by almost all software compamesasa 
regu lar option. 

Vidcx's new product oo t only provides 
an ·ord ina ry' 80 x 24 display. but displays 
of80x 32.80x48.96x 24.128x 32.132x 
24andan incredib le 160 x 24! Asi f somany 
formats were not eno ugh , it also provides 
in\'Crse and normal . as wel I as high light and 
lowhgh1. two character fonts and special 
graphic symbols. 

Presentation 
The UltraTerm comes wrapped 1n deep 
foam wit h a manual and dcmonsrratton 
disk. all inslip-o\erco\e rwithan auracti\ c 
design. It catches the C) 'C and. although 
provtding sumdent pro1cction for the 
PCB. 11 would need extra wrapping for 
posting. other-Aisc the book "'ill suffer. 

Documentation 
As is usual with all Videx products. the 
documen tation is immacu la1c, and an 
example 10 C\t:rybody else. Viekx 1s a 
compan y .... hich be lieves thal its products 
...,.,II be mosl useful if 1hcy arc ·ope n' . •~that 
~ I necessary inform:'.ll1on is not only 

ailablc bu1 is put in the hand s of the 
ycr. 
7b 1s atlllude contrasts sharply with thal 
manyot hcr compan 1es .... hodon"tdothis 

. out of either nar row -minded protec· 
ness or bone-idleness. ofrer products 

-ta 1ch arc less useful. though potcnt1allyno 
¥ ss ca pable. 

I (oJ:~c~: a~3:x~!::'d1:ab~~: ~ :~:~~:!: 
which is broken up into sections. with the 
essentia l mstallation, troublcshooting. be· 
grntlt:r's guide. and ope rat ion sect ion s a1 
the begi nning. where they belong. 

Following these arc chapters on soft­
ware cn\·ironmc nts, some specific sof1-
warc. the pr ogram me r's gu ide, and the 
hardwar e interface and SC\era l append ices 
on 1hc ASCII code cha rt . characte r sets. 
CRTC reg1s1ers. firm...,·are lis1ing. schema­
tic diagram and theory of operattOn. The y 
finish up wnh a glossa ry and an index. 

Wi1ht hca1dof a manual asgoodas1h1s. I 
don' t think that there's any quc s1ion tha1 
couldn' t be ans .... cred. but there arc so 

many .... ays you can u 1s boa rd that 11 
would ha,e been u~ful 10 mclude a 
quick-refe rence card !)() tha1 )OU don't 
need 10 keep look ing at chapters (i\e to 
eight and append ix 8 a ll the 11me 

A ,er) 1mponan t deta il co,cred m the 
hardware mterfacc chap1er is selecung 1he 
correct monitor for use with th1!> card If 
you ha\•e a sta ndard 9in 8 & W momtor . 
then J'msorry1osay11 JUSt .... on'tdo. You'l l 
need one .... 11h a much highe r bandw id th. 
and you'll probably find 1ha 1 the persist · 
ence of the phosphor is too shor t 

What all that means 1s 1ha1 1hc 
Ultra Term makes much smaller do1s lhan 
most mom1orscan handle. so you need one 
which can respond at a frequency of at lea ... 1 
17Mll z. as agamst 1he 7 to8Mllz of mo...t 
monitors. 

Colour is perhaps the best md 1ca11on to 
choosing a monitor. Mos1 ambers ha\e a 
long persistence, as do the deeper gree ns 
The pale greens are possible . though I hey 
Wlll gwe a small amount of ~h1mme r. but 
any 8 & W is quite useless . 

The bandw1d1h mu_.., be checked from 
lhcspeoficat ion, but unles.s )OU ha\ 'C some 
speoal prcJud1ce. 1he 1\pplc Monuor is 
probably the best buy smcc 11 has all !he 
necessar)' characterist ics. 

PC"- Jl ,1 'lO-Jll) 6.19!0 
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Controlling the production of tomato grow bags may 
sound simple enough, but co-ordinating all the different 
aspects on a band-ne w production line was not without 
its headaches. When the prod uctio n manager turned 10 
the company's new micro for an answer, it was THE 
LAST ONE which made it possible to create a system in 
hours rathe r than month&. TLO 1hen went on to pr oduce 
over one hund red individual solutions for this company 
in a period of less than a year. 

A simple, moving, gra phic display was needed by a 
major computer retailer to demonstra te how a new 
product line could main1ain compatibility with some of 
his earlier machines . Half an hour's work with THE LAST 
ONE and he had a proqram displayino bar-charts. 
graphs and printouts . Ll.ttle more than an hour Later the 
same program was up and runnintJ on three other makes 
of macro. When asked what made the four machines 
co mpatible , he laid the credit squarely with THE LAST 
ONE - "some manu factw"ers would be hard put to even 
use the same mains plu9 - no at least gets them all 
spea.lting the same lanquage~ 

The b iochemistry department of a mAjor Scottish 
university had a need for a filin9 system which coul d 
store details of abstracts of biochemical articles and 
which would allow retrieval of relevant material throu9h 
entry of key words alone. A massive database had to be 
imp lemented on an App le II computer and retri eval 
times needed to be measured in seconds not hours. TLO 
did it and the solutio n has since been widely published 
for use on other machine s. 

U•lng a compa.ter to aolve a complex problem is not 
always u euy u it aouncb . 

One aoh11ion that b.u helped aolH hWld.red.t of 
problezu in installations t.hroa.ghout the world la 
THE LAST ONE 1no 1. 

A glance through th e thl'ee examples on this page 
wW give you aome idea just how versatile no ia. 

TLO runs on the Appl e ll and ll e, Commodoff 4032 
and 8032/96, TRS·80 Model U (TRSDOS or CP /M) , 
most CP /M , CP/M 86 and Ms-DOS machinu in · 
eluding the IBM PC (PC·DOS ) and Shiu . 

To out U.O ror £50 + VAT 
A limited demonstr ati on •enio n of TLO is now 
available for jut t51 .SO including fu.11 docum entation , 
VAT, poat age and packing . This is hilly refWlda.b le 
against purchase of the full ve n ion. 

Find out what TLO can do for you by H ncling today 
for a fr ee information pack . It could be tbe aolution to 
hun.d.recb of yo ur problema . 

THE IASl"GJE. 
D.J. 'Al' Systems Ltd. , Dept D . Sta1ion Road. llminat er, 
Somenet , TAl9 9110. Tele phone : llmiuter (04605) 4111 

Nominated 'SOFTWARE PRODUCT OF THE YEAR 1982 ', and selected as 
finalist in Recognition of Information Technology Achievement Awards(RITA) 

PC"', J U!'.1:JO.JU LY ~. 198.l 
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The Ultral'crm board isa real work of ar t . 
1f such a t hing is possible in an elcctronk 
de\:.CC. The chips are pac ked, with al most 
no space be tv.cen them. 

There's more advanced technology in 
the screen memory. whic h is 4K or \'C,Y 
high-speed s1a11c RA M . 100 
nanoseconds! Thal's more 1han 1w1~ as 
fas1 a) good d)man1c RAM. and more than 
four limes faster than normal DRA M . 

The really tricky stuff is the use of th ree 
I PAL ch1ps. Thcsca rcsccon dcousin sto 1he 

infamous ~, but smaller . sim pler and 
farmorcrcliab l . 

On the 1op oft~ 
DI P roc:kcr-sv.1tcha: ,eh arc used to 
select 1he defa ult opc ~t1un of the board. 

There arc 1v.o sict i olcx conneccor-

pms. one for the outp ut signal aOO 
hght-pen connectio ns (J3). and one whtCh 
carnes compos ite S)'nc and video signals. 
as v.cll as the Ult ra Term Stlec:t signal (J6). 
This lMt 1s not explained rurthcr . but it 
wou ld appea r that 11 can be used to pass che 
output from the UltraTcrm to a colour· 
encoder board . . . 128 x 32 Visicalc in 
colour"? Could be. 

Operation 
lnus.c: lhe Ult raTcrm isa real pleasure. The 
display is solid and crisp wi1h not the 
shg.htesl trace of instabi lity. Thc charac1e rs 
arc bc:au11fullyshapcd. and pul all 01hers 10 
shame. The actual matnx 1s9by 12 for the 

PC, JL'l:.~JULY6 , l'MJ 

standard se1, and 9 by 16 for the altc:rna1c 
or high-quali 1y se t . 

Th e various op tion s arc mos 1ly control · 
lcdbythcusc:ofcontro l charactcr1 . Th1sis 
how the: original Vidc:otcrm worked and 
where 1he funct ions arc the same, the 
contro l character has been kept. Th is 
means 1hat old software will work qu ite 
happil y on the new boa rd. 

The Ult raTer m is much easier to use: 
than its prede~sor. since almost all the 
sta nda rd Basic editing commands have 
been implemented. 

Provided the card is in Slot 3. the UCS D 
p-system recognises the Ultra Term as a 
sc nal devtcC and uses it at boo tup. The 
sys1cm can be made to use the wider 
di splay modes by using SETU P to build a 
new SYSTEM.MISC INFO file. Once this 
has been done. the on ly det ai l necessary is 
1oscnd the correct intialisation string. and 
this is bcsl done by writing a sma ll program 
lo do t he job . Call it SYSTE M.STA R· 
T UP. and it will work at boot time . .. I 
found that the 80 x 48 mode was best for 
writing text. and the 128 x 32 was best for 
prog ramm ing. 

Th e documentation suggests t hat much 
the sa me can be done with CP/M. and that 
Words tar. in particular, can be configured 
to use any of the available display formats . 

Under DOS. the various display format s 
may be selected either by using the con t rol 
key sequence or by a specia l set of escape 
codes. These complemen t the usual set 
nicel y. and mak e switching from one 
format to another easy. 

A so ftware case switc h is provided by the 
use: of Cont rol A. as iscustomaryon Apple. 
This is the same as on t he olde r card. and 
applies to all operat ing systems. but with 
DOS there is a difference in that Baste 
ker, ·ords ente red in lower case (which 
would be illegal) a re con"·er ted to uppe r 
case befo re being sent to the comput er. 
This is a brillian t idea, since it obviates the 
need to cons tantly switc h cases. which was 
a problem on olde r boar ds. 

A few thin gscould have been better. The 
mos t se rious sho rtcoming is the fact 1hat 
the board docs not use the standa rd 
window a nd curso r scra tch locattOns in 
quit e the same way. Writing toloca tions36 
a nd 37 will move the cursor. as expected. 
but reading from them will not necessarily 
rclum the cor rect information. 

As forwindow ingbyPO KEinglocat ions 
32 to 35 . .. forget it. The UltraTe rm 
doesn't even look at them, and e\·e n if it 

d id, the manu al says it would not be 
possible since the card useli a hardware 
scrolling method which doesn't permit 
this . A pity, but in view of the suppo rting 
softv.a re. not absolute ly essential. 

The accompanying disk has an impress­
h·e demonstration. which whetted my 
appet ite (as it was mea n1 todo). Run it. and 
suddenly almost L1sa·hke displays seem 
eminently possible. 

The guarantee pe riod is for 90 days. 
which is1 bi1 shon , but no worse than that 
offered by manyothercompanics. My only 
concer n is that wit h such an advanced piece 
of engineering. and with so many unusua l 
chips. fixing a brok en one may pro"·e a 
lengt hy business. 

Verdict 
This 1s a real beau ty. It 's a pleasu re to use 
and works well with every program t hat 
might possibly need a wide display. In fad, 
it is so good that it shines a rathe r 
unnaucring light on the Apple I I . 

What a shame Apple didn't sec fit to 
apply the kind of in"·enti\enc:s.s that Videx 
has . Apple's 80-colu mn card is pitifully 
r estricth·c and difficult to use in corn· 
parison. 

Videx claims in its advert ising that the 
UhraTer mw illsetancwstan dardforvideo 
displays. I think in this case it may well be 
right . I want one. 

- Vldc1UknTnm ....... Mllltt-eode 

~~~--~';!':',!" 
eo.,,pu,, .. (01) 796 IOZZ/l'4 



PCN PRO-TEST ... 
Japanese Duet 
ScH:ral m,crocomputcrs based on 1hc 

Intel 80AA ch ip ha\c appeared m lhc 
pa!.1 fcv. )Ca r!. The m<l'it popular. 10 

th1...coun1ry atlca~t. 1\lhcSmu\ with the 
IB M PC wmmg up )lr<mg.l) on the rail 
The fact that the~ machine, haH: hecn 
mar keted ,I\ ']6-h11" m ien"' ha~ cau'l('d 
wme contrmcr\\, a'> the 8088 '" m fact an 
8-hll chip v.11h 16-bn internal an1hmc11e 
onh 

From the cnd·u'i-tr\ point of \iev., the 
quc,1100 of v.hether a machine 1s 8-b11 or 
16-hit 1, of no g.r('al importance unlc~ 
th,, difference can be shov.n to affect the 
pe rformance of lhe mac hine Both the 
S1nu,andthc IBM ha\el)een.id1~ppomt· 
ment 1n 1h1sre,pect, ascanbe-.ccnfrom the 
beoch te\l figure, pubh, hcd from time to 
t ime. It 1-. a tnhute more tn 1hc mar J..e11ng 
~kills of the compame, concerned than 10 

an" inhe r ent quahtie\ of the machine that 
the, \.CII a, "'di a!> 1he, do 

Bui the 8088 ha, a hrother chip the 
80X6 "'h1ch 1,. 1oall intentsandpurposc, 
1den11cal.except that 11 has a l6-b11da1abu, 
andc.1n therefore bcdcscnbcdcorrec th d\ 
.1 Jl)..h11 chip \fachme, ha<..Cd on 1he i,tOsti 
.ue no"' be-l·onung a,a,tah lc. Jnd 1hc 
Dul'l· 16 1, one <ir them The D uct 1, 
interesting m another v.,1\ 100: 11 1, 
manufac1ured m J apan, dnd 1'>a pom1cr10 
the J..md of compet111on to be c ,cpec1cd 
from 1h1, qu,u 1er "'hen the moch heralded 
JJp.mc-.c 1n,al,1on gathe r~ full ,1ea m 

Presentation 
The hard"'are " adcquJtch pacJ..ed 1n 
1hree b\1,ce, con1ammg. re,fX'Cl 1,eh. the 
mnmtnr. the J..c,hoard and the pnxei.'.\Or 
,tnd m,inuah Setting up ,n,ohe'> pluggmg 
kc,hc.,ar<l . ...crecn ,md pnnler (1f an,) into 
lhc pmcc"or un1l "'1th the cab le, supphcd. 
Jnd checking the conf ,gurauon '"'nch 
-.c111np Thc<it: ,1111tche'> arc read1h dC· 
cc,,,ble from the t,ad.of1h e cat,1net.mmg 
a t,all·pmnt r,en. and ,pcc1h 1hc<l1,J..·dme 
1,pc, ,ind 11, hc1hc r you're mmg J colou r or 
a monochromc...crcen I hadnod1fflcul1, at 
all m getting the ,,·,tern connected up and 
running 

Do<:umentation 
Jnc manuJl\ are tiound m three malchmg 

nng-b1n~n. "'Ith a hinged arrangement 
allo111mg 1hem tobc placed on thede,J..- top 
at an ang le so )OU can turn pages 11111h on e 
hand llus ,s a u-.cful fcalu re, and I hor,e 
01heN will cop, · 11 

l lic manuals ar e v.ell la1d ou t . 1nforrt1a· 
me. and con tain detailed hne 1llu~1rat1oos 
"'he re"er the(,(' are neces~ry- In M'.lnte of 
them, ho"'c,cr. the 1ex1 1s marr ed by 
rather too man\ l)pograph1c a lerror $. And 
the quamt phra~ologv of one or two or 
them sho111 e,1dence or 1he1r Oncntal 
ongms This cau~d no pro blems in 
pracuce. t,ut I will ne,cr unde r.tand *h)' 
,omc Japanc'C manufacturer!, seem s.o 
reluctant lo ha,e their cop y pr~rly 
corrected b)' a na tl\e E nl!,h,h speaker 

llle manuals supplied are the MSOOS 
diskette opera11ng S)Stem manual. the 
Basic language manual, an d an introduc,. 
tor, manual ~s.cnbmg 1he hardware and 

set·upp roct du re~- I w~ a1w .. uppl1ed 1111th 
a selection or add11,onal sof1"' are. of III hich 
more later 

Construction 
Tite 011et 1s ,er) \Olidl) comtructc:<l and 
s.tiouJd s1and up 11,e\l to normal u...e A) 
16-hlt machine) contain quite a t,11 more 
electr oni~ lhan their 8-b11 counterparts. I 
was pleasantly surpns.ed 10 find that the 
proce sso r umt, complete 1111th 11110 5m 
dii keue dmcs. has bee n fitted m lo a box 
on!) lS.S x 13 x 3.5m There are '"'o 
re awn, for this: the electronics ha,e hccn 
\cry carefully la1dou1. and the dme, u\Cd 
are of 1hc ·shm-hne· ,aneh onh Jhout 
half the height of norm a l dme, 

The Duet 1s supphcd m three b,Nc 
configura11e1m The proce,'iOr unit " 
common to all three. hut 1hcre 1\ a chmce <if 
screen and ke,hc.Mrd The monochrome 

... _ .. _ .. ___ .. _ ---------·-........ _....,. _ __ ..,. ...... 
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config.urat1on include~ a su.n d ,ud 
k eyboa rd . .,.,,th 12m amber mom to r The 
colour configura11on has the ,;ame 
k eyboa rd but w11h a h1gh-quah1y 12in 
colour mon11or The lh 1rdcho1cc 1nclude\a 
slightly smaller but \1m1larly la1d-0u t 
k eyboa rd and a 5.Sm gree n monochrome 
monito r , providing portabi li ty of \orts 

The system supphcd for rc"1ew ,nctud«I. 
the colour momtor ;,.od standard 
kc) lloard Thc~ b()(h appeared 10 be of 
ad equ.at,dy ~td eonstruction 

lchdh aveocc~t0n tot 1lr.:ethcltdoff ,and 
can report that the electr(wuc oons1ructi011 
is o f the high standard ~-e ba~ come h1 
cxp«.1 of the Japane,e 

Keyboanl 
The l e)bo ard 1s a <,eparale, lo""·profile-, 
95-key umt. The keys are arranged 1n four 
,.ell-separated groups essential for a 
ke)board of this size The alphanumeric 
kc)board 1s arranged in ~tandard Sclcctnc 
fashion no ISO non\.C'n,;,.e here' To 11~ 
nght is a \mall group of cur\(Jr and Olhcr 
conlrol key<,. an d there 1, J ,tand.trd 
nume n c pad on the extreme nght 

The eight progr a mmahle function leH 
are ,r,ens1bly arranged a long !he lop of the 
ke)'board. making 11 simple lo locate the 
req uired func 11on from the fuoc11on-le, 
display on h ne 25o f 1he screen These le\'s 
ar e modified by the sh ift ke)<,. gL\mg a 
maximu m of 16 prog rammable func11on, 

The keys ha,..e a hghl. bul smoo1h and 
po\1t1,e fcell Programmers mm} experi­
ence u, ually p refer \llff l..c,,.,. v. herea,other 
u-.ch parhcul:trl) l)'p 1,;t<,- like a lighter 
mo , emcnt, a<,lound herc. l t's,crym uch a 
maueroftaste. bUI I had no p roblem\ v.ith 
acciden ta l dou blc-ke)'lngor m1ske~1ng a, I 
have had on some other ,er)' wft 
keyboards 

A ste r ling sign 1s a,,a1lable (a!ii -.h1(1ed · .1·) 
by a 'iOft warc comma nd. although th1<, 1\ 
not ind icated on t he ke)-cap 

Screen 
Th e D uc1- l6'~scrccncan func11onc11hcrin 

400 pixel\). The tt"xt font exploits fully lhc 
resolution of the ~ r een and 1, of high 
quaht). and text can be supenm posed on 
graphics ""'1thout restnct1o n Th e high· 
resolution graphics function v.1lh all three 
screen optio ns. although. of rourse, 1n 
monochrome onl) with the ,.,o 
mQnochrome l,('rccn, 

With the colour screen. eight cok,u 
(black. blue, red, magentl\, g,cen, C)il, , 

)ello w and v,.h1te) arc a\.-ailable indcrc~ ­
dcntlyateac h pu:cl. and for each cha r acte r 
on1he1cxtscreen Allthe colou11iare-pe re 
and v.ell ~,urated with notraceoffri naing 
or other abe rration I d1>0bt 1f you wl l be 
able to find beue r on any other muchtn e m 
1h1~ cla~'io 

Colour grap h1C\ o f th1,quaht)' r u 1re a 
101 o( memi,>r). and the dcs;gnc'J of the 
Ou e1 ha"c apprna dilcd 1h1~ rrop lcm m 
rathe r a nmcl v.ay , W11h t he 1111mmum 
memo r y con figu ra11on. only fuh colour 
text 1s 1mpleme n1ed. 10 en; that a 
rea~n able a mo unt o( riie ry 1\ left 
a"a,lab le for uS('t proiram\. 11h each 
12XK o(add1t1o nalmemoryin alkd32 K , .. 
re<,crved for h ,g_h -re soluuon d>lour. cn a bl· 
1ng the- full range of colour tbtu re'i. to be 
ut 1h~d To be able to ef,ogr am high· 
resolution gra phics you ..,,II also need 
Ad,anced Bask . since the standard Basic 
has oo h1gh-re10h.1t1on abthl) 

I Storage 
/,, , _ "·"" cnnfig""""" "'""d« !:!I<~ of 

RA~I. of "-h,ch l:! K IS fC'l{'f\Cd for lhc 
screen, and 32K for the operating ,;~-.tcm 
software. If the standard Ba51c l'io 10 u,c. a 
fun her 32K IS occupied h, lhe mtcrp rl·tcr. 
lea \lng .12K for the u1.er pr ogram If 
Advanced Ba,;1c I\ m u..c, ~OK "rcqum:d 
fo r th e mtcrp r eter. leaHng a mere 1-U( for 
user prog r ams Up 10 tv.o add111onat 121'K 
mcmor) ban k\ can ht" added m1ernalh 
and at lea<,t one of the..e v.111 alm<N 
certain!) be reqm red if ,ou v.111 be u-.m~ 
Advanced Basic Th e\ cost (420 each. 
which as a bit on 1h; steep ,;1de. The 
memory can be made up 10 a full ~I 2K h\ 
the add1t1on of an external memon unit 

Tv.o5.25m Oopp) d1'il ettedmc\. v.11h J 

formaued capacit} of O\e r 701.lK each. 
come a,standa r d th ,, 1s more 1han 1v.1ce 
1hecapacityofthcmax 1mumconr1gur,u1,in 
on the IBM PC A IOMb W mche,terdmc 
1s also a\a1 lahle. and a 16\ lhdme v.111 t'IC 
ava1lableshortl) 

Thefloppydfl\e\"-111 not no rm.i ll~· read 
IBM forma t d1sl..c11c,. hut ..oftv.are " 
available lo ma l.:e 1h" fX"t\\lhk. al the 
momenl. th,., 1\ \upphed onl\ 10 ,oft"-are 
house\. but 11 ma, late r be made ol\a1lable 
1oend-u~f\ 

tex t mode, 40or 80column;'':b:) 2~4~":"'~'-~"i' _,__.,... __ -iL.--------"""' m h1gh-resolu t1on graph1: mode (640 b) 
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<111143 The only trouble I experienced 1,1, 1th 1hc 
S)Stem occurred ""hen one of the flopp~ 
dn,es failed to function correcth The 
importer, Lambart. 1mmed1atd~ s~ppl1ed 
a complcre rep lacemen1 system unit , and 
informed me that this 1,1,111 he standard 
policy m the e,ent of hard1,1,are failu re, 
Unfortunate!\, one of the dn,e, on 1h1, 
one also tai'led to function correctl~ 
Tram,fcmng a dm c from one machmc 10 

the othe r soh·ed 1h1s problem 
Lamb ,i.rt says that the onlyprobkms 1hat 

ha\'CprcHou,I) an,;,cn w11h thedn,("~ ha\C 
bt:cn cau~d b,• d1~kettes 1,1,1thou1 rem­
forcement nngs Con,;1denng lhe un ­
dou h1ed q ual 1t y of 1he rest o f the ha rd1,1, a re, 
I am certa1nly incl1ned tog1,ethecompan~ 
t he benefit of the doubt here. and put lhl\ 
malfunc11on do"'n 10 Murphv ·, La"" 

Expansion 
The Duet-16 has three senal pomandone 
Ce ntromcs parallel port titl ed as standard, 
so enabling any type of pnnler o r com­
mumca1 1ons de, ice to be U"Cd w1thou1 the 
need for add111onaJ board, An IEF.-488 
mterface hoard is a,a1lab le as an option. 1f 
r equired 

A small thermal p rinter, ~h1ch ca n be 
clipped 10 the back of the ~ysiem unit. 1,; 
also available At first I ~as puzzled h, 
this. as a machine or th1s class deo;er,e,; a 
r ather more professional quality o;en1cc; 
but this pnnler 1s supphed for use 1,1,nh the 
small screen and keyboard , and a purpo-o;e· 
bml! carryinJ·Case.10 provide portab1lm 
The lhermal pnnler has an unu\ually wide 
r ange of pn nt opt ions. and produce,;, a 
quite reaso nable pnnt qua hi ) . but onl) on 
specially treated roll-paper 

The standard system can be configured 
10 make full use of all the feature s of f1,1,o 
C ll oh dot·m a lnll' pnn1 ers and 11,1,oC ltoh 
da1sywheels or 10 u~ the bas ic fealure\ o( 

an, A~CII I\IX' printer I tncd 11 ~11h an 
Apple dot matn,; pnmer (~ h1ch 1, 1n fa(·f a 
mod1fo.=d C l toh), and h,ul nod1ff1rnlt, di 

all 
There 1,;nooth crp nn1,mn mlcrn,dl\ f,1r 

e,;pan,;100. \ince the Ducl',dc'lg_ner,;ha,c 
cho,;en to prondc C'l(p,rn,100 framre, 
~h1ch co me a, cxtra, on oth.:r mach1ne, a, 
,1andard 

Software 
The standard operafm[l. \~,1cm ,upphed 1s 
MSDOS. a, <m 1hc IR\1 PC CP ~I -Kn 1s 
prom1-.ed a, an option h, Au,e.u,1 and a 
mult1·u ~r ,er,100 of Umx ~ill he made 
a,a1lable m 1h1,countr, earl\ ncxt ,ear 
11 is alread) in U\C m Jap.rn B.N c h6 I\ 

supphe d a, ,1and;1rd. 1,1,1th B,NC A (an 
ad,anccd,cf\mn. \lm1l,1r 10 IB\ I Ba,;1c A , 
but 1,1,1th \C,cral C\ten,1 00, w e"pl<Hl the 
colou rgraph1e<.capab1ht1e,;oft hc Duct) a, 
anop11on 

Version, o f WordStar , \l;ulMcrg_e and 
Spel!Star. and the ,prc;ad,hcct packag e 
~iuh1plan , all modified 10 u-.e the colour 
features of the Duct. arc no1,1, a,a 1lable, as 
.., ~hcrofoeu, lc,cl II Cobol. 1,1,11h For m, -:? 
and Amm,llor Th" 1,; one of the be,t 
Cobol, a,a1lablc on m,crocomruter, An 
accounting package. the Dala\Cnc OTS 
\y,tem ~ 1~ a\"\O a,a1lablc. ag;nn ad,1pted 
10 u,;e colour le'(! 

Lambart <;.3}" 1hat 1he Derv. e nt Da1a. 
S)stems Ret ne, e dalaba-.c ..ofl1,1,are " 
read\, and the compam " look mg for 
otherpackages,;u1t.ihle for thc Duel. Since 
MSOOS 1s 1he ,t:md.J.rd IBM PC operating 
system, 111, hkel)' tha1 !here 1,1,111 ~n be a 
, c ry re,pcc tahlc chmce of soft~ are for th1,; 
machmc 

Verdict 
There are 11,1,0 11,a)S of ~ummmg up th1\ 
machine: fim. 1n rclauo n to othe r 8086and 

M~ machmc,, ;rnd 'Ccond. tn rd,111on to 
m1croc11mputcf\tn ~cncral. l'hc Uu ct-161,; 
h,t'Cd on a true l6·b1t 80S6ch1p. runmng,11 
X MII, I u\Cd .m Apple ll e. ha,cd on a 
6~1:! (h1p runm n~ at l \ 111z .• 1, a bench · 
mark for a 'lmpk ~nc\ of 11mmg tr,i.. of 
the four ,1.1ndard Ba\lC anthme11c oper,1· 
hon, OnJ.\er\ rough ,rndre;uh ha,1,nne 
\\OutJ e~pcct all e l-.c being equ,11 ,in 
eight t1mc, 1mprmemcnt in c 11ccu11,m 
\peed becau\eofthe('PU cloc L ,pccd .• md 
.i furlhcr douhling or b<:l!er heca u-.e of 
16-hllnpcratmn 

Judged h, 1h1, cntcnon. the perform­
ance" d1-..ippo1nt1ng 10 \3\ the lca,1 l 'he 
greate,1 1mpro\emcnt I mc,'hurcd \\a, m 
muh1phca1 1on, \\here 10.000 repeal\ of 
' A • A*A' IOOL ll ~co nd, on the Apple 
and 19secondson lhe Du et-16 E,en thl'1,; 
not a,; good a,; u lool "· ,;mce ,mglc · 
prcc1,;ion (,;e, e n d1g1t,;) 1~ u,;ed on the Duel, 
1,1,herea,; 1he Aprlc operate, at ,1 precl\mn 
of nine d1g11\, and 1,1,0u ld therefore he 
expected to lale longer 

The re cou ld he mam ofrea..on,for th 1, 
Perform.J.ncc 1, aff«tCd h, a numbe r of 
factoh. 1nclud1ng clod-speed. the effi· 
cienc, 1,1,1th \\h1ch the CPU U"C\ clod­
qcle\, and Ba,;,c mterpre1er ~f1 1,1,are 
dfic1enC\ Both of the machme,; men· 
lioned ha,e Ba,;ic mterpr ete r,; 1,1,nUen h, 
M1cro,;oft, and I here "Cem, no good re;1,on 
to expect an) 1,1,1dc ,an.tlion in th eir 
quahl\ 

I ha,c Ion~ bchc,cd 1h,1t thc Xt186&:lhX 
fam 1h of ch ip,,. t,1Lmg into account the 
,;oftwar c 1,1,h1ch 1, assoc 1a1ed 1,1,1th 11, 1s a 
bhnd a\lc\- 1n the for1,1,ard march of 
m,crocompute r lechnolog) .an d the Du et-
16ha~ g1, en me no rea'ioOn 10 rcron,;1der 1h1, 
opm1on m fact 11 ha, rcmfor ced 11 

01her.ma\-d1...,'lgr cc ~•th lhl\ ,1c1,1,. hut 
of all the machine, u,mg8'1868tl8Xch1Jh. 
10 my l,.no,..ledge none ha., ,e, appeared 

f"l\; Jl'l'-'-Jlllt, I<;:,,:\ 
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1Ah1ch has produced 1he kind of perform· 
ance 1mpr0\emen1 o,er the earher 8-b1t 
techno log) 1Ah1ch could reasonably be 
e,pcc ted 

But gl\en that )OU ha\e a part 1cular 
requ irement for a machine based on 1he 
8086. )'OU ""ould be well ad,,iscd to look 
senously at t he Duc t before dec iding 10 go 
for ·he Sm us or IBM PC It appears to bt 
s1 gm ftca ntly faste r than e 11 her o( them . a nd 
has a number of comemence 1mpro\.e­
ments The d1)kette capacit) ,s '""''« that 
of the IBM . and the colou r screen and 
graph ics arc ,n a different league 

As rega rds price. this 1s hca,·1ly dcpe n· 
dent on !he extra features )OU wall requuc 
The basic configu rat ion is £2.595 for the 
standar d monochrome ,·erS10n, and £2.995 
for the colour o r por table ,ers,ons. This 

includes all the input/outp ut ports )OU arc 
hkcly to need 

A (£250) and an extra memo,) board 
(£420). but C\Cn with these extra rosh. I 
suspect !hat !he Duct-16 ""Ill pro,·e 
compeutt,c. 

I( you want full colour h1gh·rcsolu t1on 
grap hics you will ha,·e to fork out for Basic 

SP£Clf1CATION ..... -----Tm---------
£2,995 ( £2,495 lot' monochrome) 
Intcl8086run n1n1• t 8Ml lz 
128Kcllpandableto384K rntcrn..lly 
8oo 1St r-., andd1aJnosha 
40or*>x2S.c ,&htroloun 
640 X 400, c1ghl COk>ul'I 
9Skc)"S,clJ,htfunctionkc)"S,numcnckcy~ 
Two720 KSh mh alf-hc::1&,htdrnd 
MSDOS, 9u.c86( Advao«d 8 1$1Ccxtni) 
Lamban.52 Moorbn d se Road. Matdcn hud. 8crb, 1cl . 062872037 
Non< 



ORICl 

Knights 
and days 
- On<O.... - O..C-.SK 
,-... 19_99 ,_.... TraMOft. 
0353-ID I ,._. c~ne 
......... Bai.IC and mac:huw: code 
..... M1.1lordc r 

Far from bcing5qucczedou1 b) 
arcade gamc':1.chcs) 1sal1,e arw:I 
well and II\ mgon m1crmof JU':11 
abouteHr) makc)Oucanth,nl.. 
of. ThcOnc-l 1snocxC<"pt1on. 
since Tan~f t has 1us1 brought 
out a ches.!> game. "it h r,,e 
lc,els of d,mcult) and class) 
grap hics 

Inc macro is your oppon cn1 
and )Ou ente r mow:s by giving 
rhc )tar lmg and finish ing co­
ord1na1esof )Ourc h~n piece. 

In play 
Yom onl) 1t1'!olrut1om, for the 
game are held a\ the fir':lt file on 
the ca.!>~lle. not on p.tpcr. 
Learn ho" to play the game 
fin.I, since t he ln\lruc1 1on~ 
a':lsumc )OU arc a player 
;tlread) 

Load ing 1h1.!> tape I found to 
he a h1tlc difficult. \I.Uh both 
,olu me and tone le,el.!>need 1ng 
to be~, premcl) And 1hough 
the fi~t file Mlould lood the 
5.erond automaticall) accord ,n(! 
10 the m ... 1ruc11om,, 11 v.ouldn't 
ob hge fo r me 

On ce loaded . 1hc d,..,pla) 
.,how) 1hc boar d . a !>Cratch-pad 
v. here mm e:,,ared1:»1>la)ed. and 
me!.o~gl·,_ The graphics are 
good enoug h 10 pla) 1he game 
w11hou1 needing 10 use a board 
of )Our own But lhc ~rnndard 

of play v.a) quite a different 
story. 

or 1he fhe le\els of play. I 
won easil) at lhe first lhree 
le\e ls. Al le\e)s four and fi\'e, I 
found things v.-ere hnl e bcner. 
The delay betv.·ecn mo\es v.as 
so long 1ha1 I 10:,,1 all patience 
wit h the game, and quickl y ga,·e 
up . 

I thought the length of t h1nk· 
mg lime v.a.., out of all propo r · 
tton 10 the le,el of d1fficully the 
game offers. 

Or te Chess lacks a number of 
features 1ha1 arc standa rd in 
other programs For examp le, 
1herc 1s no facility 10 se1 up the 
board for pr oblem SOl\'mg. the 
com put er will 001 suggest a 
mo,e. yo u cannoc mo,e be· 
tween le,cb of pla) dunng a 
game. 

The resuh 1sa mcd, co regamc 
of chess and hnl c else. 

Verdict 
I am a kecnc hes_o; pla)erbut I'm 
no Bori.,;Spasskyso I th1nka 101 
of people "'Ill be d1sappom 1cd 
""11h One Chc!.o!.o. A 48K 
machine with a,cryfa..,, proces­
sor I} capable of greater lhmp 
1han th,..,. 

It 1.\1 not without redeemi ng 
quah11es. ho""e,er. Ei'ror 
chcc kmgform, alid mo,..es isof 
a , cry high sta ndard and the 
endgame is strong . 

The gra phics arc cJ1:ccllen1 
with eac h piece clea r!) defined, 
and after mo"e\ ha,e been 
en tered bo th 1he piece to be 
mo"·ed and 1b dc!.otmat,on 
square are flashed. 

RATINGS 
l .stin&: •ppea l ~ 
,..,.,_ fl!tfl!t 
UMoflMCM MI ~ 

°"" ... ,... "'"' 

COMMODORE 64 

Master 
games 
-. Grand Master .,._ 
Commodo«6' - £17 95 
,....._ AudtOStRIC,POBox: 
88, Re• d1n1, Berk.s, tel (07}4) 
586JJ4,.... CasscltC 
........ Mach1nc code ... 
,....... Vtc'200lllllt all major 
supp hers 

Grand Master ,s the Jates1 m a 
lo ng hnc of chess progra ms for 
microco mpute rs. and this o~ 
runs on a Commodore 64. ""ith 
casscne deck. 

You're great ly he lped m 
G rand Mas1er by a \e r) clear 
d1spla ). and a large number of 
special facihlles. Although the 
game commences "'-•th a bla ck 
boa rd on a v.-h1tc backgro und . 
scree n. bordt rand backg round 
colo urs can be changed 
1hroughout the game 1f 
require d. 

In play 
There arc ten )e,els of pla). 
\1!1th a response 11me ra nging 
from abo ut fiH' seconds up 10 
hours and e,en da )'S 

While 'walling for a mO\e 
from the rompu1e r . the best 
mo"e 11 ha_o; thought of so far 1.,; 
d1spla)ed on 1hc screen. and 1f 
)'OU ""ish, simply pressmg 
RUN STO P will make 1t take 
that mo,c. 

When it's )Our mo,c. )OU 
ente r )Our mo,e ""1th the co­
ordinates of the square )OU 
want to moH! from. and 1he 
co-ordinates of the one )'OU 
""ant 10 go 10. Correc11ngn\O,es 

is done by prcs_o;mg the DEL 
key.and)o u can e,en take back 
mo, cs by u_o;ing the left arro"" 
key. 

While Grand Master 1s 
pla)ing from its large repcno1re 
of open ing mo,cs. and before 
cn1ering 1he midd le game. )OU 
ca n ask for a hint on ""h:u 11 
1hinksyou rbe stmo,c is. Thus1t 
ca nbc an instruc ti, e opponent. 

All mo,cs are 11med 
throughout pla) and 1he docks 
rese nt to zeroaf ter e"e l) game. 
You ha,e 1hc opt ion of pla )ing 
ei ther black or"" h1te but cannot 
S""Of) du ring a game. 

Gr a nd Mas1erdoesappeair10 
be belie r al defending 1han a l 
anack ing, as is the case ..... ,1h 
man) chess programs. 
Throu ghout 1he middle game 11 
pu lls its punc hes and does n't go 
in for the kill. 

In thccndga me.1houg h.1hc 
program is aH!r) effecll\e 
op!X)nen1 indeed. It goes 
straight forih e Jugular . 

Finally. 11 st icks 10 the rules of 
ches.s allo""ing castling. 
cap 10ring en passant and 
promot ion. But 1t suffers one 
fault : v.hen promoung a pa v.·n 
)·ou a u1omat1e.11ly ge1 a queen . 
It Choose) "' hat II v.-anis. 

Verdict 
That one error apa rt th is ,s a 
supeno r chess game a nd 
pro\'ldes ""'Orlh) oppos i1ion for 
players up 10 qu11e a high 
stan dard . Thedispla) 1sgood.1t 
1s ell:tremcly \Crsat1le and 
cannot real\) be faulted . 

A helpful m:,,truc11on manu al 
com pletes a ,·atue- for ·money 
package. 



FROM FOX ELECTRONICS 

SPECTRUM 
~ UPGRADES 

(ISSUE 2 MACHINES ONLY) 

TURN YOUR 16K SPECTRUM INTO A 48K FOR ONLY 

£21.00 
A high qual ity kit at a low. low price This Spectru m upgrade is easi ly fitted by anyone 1n 
approximate ly 15·20 m1ns and requires no so ldering or alterations to your Spectrum. 
Simply pushes into existing socket Full step by step instruct ions supplied and 1f for any 
reason you are not satisfied with the kit return to us undamaged w1th1n 14 days and we 
will refund your money 

Also availabl e tor bo lh the 
SPECTRUM or ZX81 

The FD42 Keyboard. A keyboard to house you r 
Spect rumtZX81 PCB and give you a full type writer type 
keyboa rd, no soldering or elec tronic knowledge re--

£2!i:1051y . ~ 
INCLUSIVE ~ 

VIC20 
More memory for your VIC20 
Vixen RAM Cartridge for the VIC20 
Sw11chable between 16K or SK + JK 
Gives you the op11on of lult 16K RAM or 8K and 3K RAM m 

ZX81 
THE BEST 

AVAILABLE EXPANDABLE 
RAM PACK 

AT THESE NEW LOW 
PRICES 

16K 32K 
£19 .50 £34 .00 
(+ 45p P&P) (+ 45p P&P) 

The ZX ·PANDA . A t 6K RAM pack expa ndable at any 
time to 32K by simple plug-In insertion of a £14 .50 

modul e. 

one package When added to a Standard v1c20 The ZX·P AN OA . a specially contoured unit . desig ned to 
gives 16384 bytes of exua memory~n eliminate wobble and memory loss. Housed in a very 
memory blocks 1 and 2 o, allractive case and now at very attractive prices! 
3092 bytes of exua memory 

8",1~i~~~ ~:~,Z =~~NO SEND NOW TO 

=f,·~~:;weenm•mory . FOX ELECTRONICS = 
~~ly~o;:~1~~~ow;: :;::'!~~:~~e::~sc::~~~~ tt9'~5 141 ABBE Y ROAD CALLERS WELCOME BY APPOINTMENT 
No re·addressmc ot e,ustmg BASIC pro0rams needed • BA SINGSTOKE , HANT S. TEL : 0256 20671 

KEYBOARD FOR THE ZX81 Please send me 

Another repl acement keyboard . lh1s one wi lh a calcul a· lendosemyremit1anc:elor 
tor type fee l. Peel oH backing and press to fil al only Name .. 

£9.75 + 25p p&p ,..,, ... 

PC, JU, E :11).JUL V ft. 1983 " 



Upgrade your 
16K 

ZXSPECTRUM 
Now! 

CHEETAH 32K Rampack for the 16K Spectrum 
Now Available 

The Cheetah 32K 
Rampack 
The Cheeta h 32K Rampack 
simply plugs into the back of 
your ZX Spectrum , so there's 
no need to open upyour 
compute r and invalidate 
your guarantee rights , or 
send it away . 

No-Wobble Design 

~~ 
~~, 

The Cheetah Rampack fits tightly into the 

c '.HEE l'AH 
Cheetah Market ing Ltd . 
359 The Strand 
London WC2R OHS 
Telephooe : 0 1-240 7939 

chance of a loose connection losing your 
programme. 

Fully Compatible! 



SPACE DODGES 
BBC 

Orion ups 
and downs 
.._ EK-ape from <>non.,.._ 
BBC32KM. C6.7S ....... 
H~I . Hope Cottaac . 
W1ntrrbou rne. Ncwbury. Jkr\ s 
RG16888 ,._. C,w,cuc 
....... MK hu~codc .... 
Mail orde r 

E.scaptfromOnonisanot hcrof 
those games 1n,olving a lot of 
ru nning up and down ladders 
and across p\a1form.) collcctmg 
things a nd await ing the aucn­
lions of an assor1ment of grem­
hns bcn1 on doing )'OU m. 

Objectives 
You arc landed in the top 
left-hand corne r of the screen 
by a Oying sauce r. Then you 
ha,·c to scale tht: scaffold ing. 
pic k up an assor tment of 
gooches and get back to your 
wait ing \Chicle and away un­
scathed (could ha,c bccnca \lcd 
Super market Shopping). You 
also ha,·c the abihty to make 
r unn ing Jumps to clear holes or 
low-flying missiles. 

Varie ty is provided by four 
differen t .sets of scaffo lding. 
You ca n choose which )'Otf d 
prefer to climb. Varia tions 
within these incl ude CORVC)"OT 

be lts, a gre mlin launching de ad· 
ly missiles, ,e rtica lly mo"'ing 
platfo rms. electric doors which 
come down and trap you. and a 
gobbler which can dispe nse the 
ult imate pen alty if given the 
oppo rtunity. 

In play 
Those of you fa m1har v.ith 

PCN JU'.'-E\O.JU LVt. . 198.J 

Do nk ey Kong and its arcade 
,arian ts should find )OUrsehes 
at home v.,th this one. Con1rol 
of t he pla)e r iss imilarbut there 
is also enoug h that issuf ficienll) 
di ffere nt to nng lhe chan ges. 

The a,·a1lability of four 
scree n formats is a big plus and 
sho uld increase the enJ()ymcnt 
of playing 11. 1f only because )'OU 

arc less likely to gt:t bore d or 
stum pcd-)'OUJuSt mo , con to 
ano the r variation. Mult1plyth1s 
by the selectable difficuhy 
leve ls and 11 should keep the 
most easily Jaded gamcspcrso n 
amused for a v.hile. 

Th e graphics are prcuy good 
100. The hero or 1he piece 1s 
recognisably humanoid - )'OU 

almos t feel h1sdcspc ra1ion ashe 
struggles aga inst the com·cyor 
bch . He did seem to ha,·c 
problems v.ith one of the plat· 
forms. ho.,.,·e,·cr. which ms1s1cd 
on impaling him e,en t hough a 
neu tral obscn·er declare d he 
had landed fair and square . 

The bes1 fea ture is the 
'j ump'. A bang on the space ba r 
and ou r hero docs a slow· 
mo tion leap. 

Verdict 
Escape from On on s« ms a 
good m,estment for keen ac· 
tion games pla)'en.. The re a1e 
faciliucs for both keyboard and 
JO)'Stick ope ration and the 
graphics a rc good enough to 
kee p )'OU iden tified wnh 1hc 
starring screen obj«t - espc· 
cia lly if you ·rc , cry sho rt and 
walk with a limp m both leg.,. ... _ 

SPECTRUM 

Planets 
of plenty 
._, JctPx ...... Spt('trvm 16K 
PttN Ci-~ ......, Ulum11ePlay 
1MG1mc(0530141 l-485,._. 
CtiKne MIII WI-ISnnth.Jofln 
Mc:IWCS, Slnclairdc:akrs. mail ...... 
Jct Pac 1s 1hc first product from 
a new I) formed company\\ h1ch 
claims 11 has 'the mos! cxpc rl· 
enced arcade ,·idco game de· 
sign team m Bn tam.' 

Objective 
In a word - gre-cd . You're the 
chief 1es1 pilo1 for Acme lnicr· 
stellar Tr ansport and ha,c been 
asked 10 go 10 \ar ious planets 
and asse mble rockets. But that 
see ms a mildly bo ring aC11\<IIY 
- once )Ou·,e bu ilt one rocl.e t 
the others arc the s.amc. 

So 'when )OU am,·e on the 
ptanet and Slart jetting around, 
you decide to take a few 
·sou\cnirs· m the form or 
je wels. eleme nts and gold -
\\h 1ch oddly keep fallmg from 
the sky. 

The ahens are a mue pce, ·cd 
thal )ou\,e tried to \\alk off 
'w-11h 1heir treasu re. v.1thou1 so 
much as paying 1he V 1n VAT . 
So )OU ha,c to shoot them ..... 11h 
your Quad Photon Laser Phas· 

"' You also ha,c 10 fuel the 
roc:ket )OU\c a .. sc:mbled 1n 
orde r to get off each pla net -
and thal means collecting sit 
fuel pods - .,.,.h1ch also drop 
from 1he skies. 

First impressions 
This is one of the only casse t te· 
based games - no. the onl)· -

r,·c c,cr pla,·cd "'hose on· 
screen graph ics match the 
artis ts' impressions that look so 
en11ang on cassette sJee,·es. 
Thcdocumen1at1on1salsoqu1 te 
suffiac n1 to explain the pnnc1· 
pie. so Jet Pac wms on both 
counts. 

In play 
The first plane t feat ures fire· 
ball·t)pc crea tures tha1 don't 
get m )Our .... ay too much as 
)'OU build )OUr rock.et and then 
rc· fucl to mo,c on to the next 
plane1. The tr ick is 10 stay 
ho,cnng abo"c the planet on 
the three 'safe areas· abo,c the 
ground - 1f you don't the 
fireballs ..... 111 get you . 

110 .... e"cr, the air seems th in· 
ncr at the top of the scree n and 
1hc aliens tend to kee p away 
from 1t. The second plane t 
harbours mean furry creatu res. 
lhe third vicious bounci ng 
spheres and the fourth some 
Slrange·look mg little insects. 

The insects arc a new breed of 
tough creature that Jealously 
gua rd bot h Jewels and fuel pods 
and seems to ha,c a hc:11-
sc:ckmg capability t hat allows 
themtofollowyouaro und The 
fifth planc1 ( I didn't get any 
further than that) fea tures 
flying sa ucers \\ h1ch see m c, ·en 
meane r than the mSC'ctS. 

Verdict 
L111lc fo s.ay here. e.,;Ct'pt t hat 
I ha,e ne,er had more fun 
playing a ga me on the Spec· 
tru m. 

A clas~,c wh,ch should rank 
with Space tn,aders and Pac· 
man 1n the computer game 
an nals of fame 

CeolWhetlwript 



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

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

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

Finding the right package 
A glance at our t~l ve main category headings confi~ 

just how a>mprehenslvt Mlcrocomputer Soltw.ire Directory Is. 
l . 100 soltw.ire products are listed. under these titles: Systems 
Software' Utilities' Accounting" Management Systems" Other 
Business & Commercial Systems" Prolessiooal Servires' Industry 
& Manufacturing" Retail & Distribution' SdenUfic' Educatiooal• 
Government' Garnes/Home/Hobby' Misrellaneous' 

Ead, entry gives the package name, function. supplier, a>sl 
and also tells you "'1ich machines it "111 run on. 

~ _.. SordMllM!(l , Ml(V . 
MltVI.Sord M 2Q anmo,;l,tlt. Sord 
M:tQ · .. ,,_19 _., .. 
,ecue,t, AK~M IL~ -· ..._,""'"9 ...... _~,o+...-tABC I Matching with your machine 

If you already havt a machine, you'll want to know about 
a,mpatibility. So we'vt induded an index by machine make and 
model And.just to make life easier still we also cross refer 
machine type "1th operating system. 

~- ·i:i<=::-::::::.!!1 
A8CSottw1,elld 



I 

Knowing where to go 
There's little point in identifying the perfect pad<age unless you know 

,.;,ere togo foril Our separate alpha listing ol suppliers provides all the 
information you need;addresses. phone numbers. ,.;,010 speak to,andan 

outline o1,.;,1c:1, other packages are available from them This sectioo oould save 
you a rewfruitless journeys. 

Pinpointing 
special needs 
Some pad<ages may be 

tailored to the unique require­
ments of your business or 

profossi<M\. The quick reference 
Octupatloo Index al the back ol the 

book can rut yoursean:h time to 
nlinutes. And if you already knowol a 

package byname.Just go straight lo it 
They're all indexed by tit le and aaonym in 

the 11-Z index. 
In short.~ you want lo find exactly ~t.at you're looking for, Miaocomputer Software Directory Is exactly 

~hat you've been looking for. 

MICROCOMPUTER SOFTWARE DIRECTORY 
The Complet e Guide for Buyers and Sellers. 

1 .... 1>uk1 hkt to retth't • copy ol the Mi<roromputtt Soh ware Dim:lOI}' Order by us.Ina this fonn. Ply on rtmpt ol invoitt~ 
and take.tv.n113tolthuptdal introduao,ypnctof£t9.95. orquottyourcard nwmff AtttssD VlsaO 

-.Ex,....a DlnfflClul>O I 
Signature Name__ Mycardnumbnis 

I Myadd= __________ _ 
~ll'ldkattprd,tn'4-ihodol1111ymmt 

Alttma1lvdyonlcl'by1c~Ol ·l2Jl21l 
P'ltaw send this onitt lorm to Compvllna Pl.lblic1Uon.s IJd. Ewlyn Houst. L ~-_-____ M_ y_1e1ep1,ooe ___ "° -- 62,0>.fordStl'C'tl.LondoaW1A211G. I 

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



- .... .,Don.. 
:U°':C.'!.-»"" ......... -..::­
ENl7PT ,01-J61S720 ... ea....- -­---­....... ---~--­U n1il now, the Dragon hubc cn 
more than a litt le lacking in 
ad\'cnturc games. despite the 
fact chat 1hcmachinc has32K to 
play with. Bui this adventu re/ 
graphics quest from Wintcrsoft 
uses up all that memory a nd 
more . If you don't underst a nd 
how that's possib le. read on . 

Objectives 
Your task is to find Shcdir, the 
Ring of DarknC'S.S. hidden 
somcwharc in the enchanted 
land. Th is is presented to you as 
a high·rc sol u11on map al the 
s1an of the game. It's a land of 
forests, lakes, ri,·crs and other 
enchanting features. but also of 
less-than-enchanting ones such 
as bandi ts. du ngeons and gia nt 
rats. 

You name your own charac­
ter. and you al.so decide on the 
various qualities you arc g<Mng 
toha,·c . The game plays slightly 
diffcrcn t ly according to your 
choice. 

Arst impressions 
The fold-out cassette insert 
gives you all t he bask insuuc· 
tionsyo u need , including the 14 

single-key commands. "ithout 
gi11ing 100 much away about the 
adventure it~lf . which takes up 
both sides of the cassette and 
loads in severa l stages. You arc 
quite righ1ly advised 10 ha\'C a 
blank tape handy IOsa\·c a game 
in progress. as you arc unlikely 
10 finish it at one siuing. unless 
you ha\'C. stam ina above and 
beyond the call of dut y . 

E\ ·cn when t he game has 
apparently been loaded. you 
must keep the tape in the 
casscuc player. there being a 
separate 30 mau 1hat )'OU may 
stumb~ across at some point of 
your quest. and as this couldn't 
be sqcc.zcd into the Dragon's 
available memory it has to be 
loaded by itself when needed. 
This means that when you come 
out of the maze. dead or alive , 
the tape need s rewinding a nd 
pa rt of t he main program re· 
loading, but this takes very little 
time and is a small price to pay 
fort he fun of the mau itSt:lf. All 
these instructions for loading 
and reloading arc in the prog· 
ra m and arc q uite easy to 
follow. 

In play 
The adventure itself isn·1 so 
easy. I began by trying 10 think 
up a suitable fantasy-type name 
for my character. and christ· 
ened him Godorful. Next I 
distributed 40 points between 
lhc qualities of intelligence , 
strength and agility. to decide 
whether he was an elf. a dwarf 
or a human, and whccher his 
principal skill was 1na1 of a thief. 
a warrior or a wizard . This 
completed the build·up of 1hc 
ctlarac1cr, and Godorful the 
wizard elf was born. 

Before seuing off. you are 

handed a supply of go ld. food. 
and what a rc called Hit and 
Experience points. The former 
measure your mortality when 
up against bandits and lhe like; 
take too long lo dispose of your 
anacker and your Hit points 
diminish and you die . 

Experience: points build up as 
you go. and represent your skill 
in dealing with some of the 
problems you ·11 come across. 
Your food will last you just 21 
days. each fflO\'emcnt on the 
map (controlled by 1hc arrow 
key,:)1aking oncday . To let you 
knowthcsizeo fyour task. the re 
arc almost 3.000 trncl days on 
the map . on whkh you appear 
as a flashing red Z 10 tell you 
where )·ou arc. 

Various interesting land· 
marks are scattered about the 
countryside. so natur ally you 
head for one of them. But don't 
worry . I'm not going to commit 
the reviewer 's mortal sin of 
givingaway too much about 1hc 
game itself . Only experience 
will tell you how 10 deal with the 
various problems. and when 
you're killed yet again you'll 
find yourself muncring . 'Now if 
only I'd h11d one of those . I 
could have seen him off. So 
where do I get one? 

What you ought 10 know is 
that some of the landmarks 
when approached and ente red 
tum into separate graphi<:! 
rou1incs. You therefore have 
many other places to explore, 
and you arcn ·1 simply moving 
about the main map the whole 
time . Some of these locations 
will even help you sol,•c the 
problem of your diminishing 
food supply. 

The JD maze is a welcome 
inclusion , and shows that the 
writer . John Humphreys . 
hasn"t stinted on the game's 
feat ures. The quality and size 

isn't quite as good as you'd find 
if it were a comple1c game in 
itself. but it isstillquitc impre,;s­
ive. I wonder if there's more in 
there than the giant nu that' s 
seen me off twice so far? 

Togiv~you some idea of the 
options )'ou'IJ have. the corn· 
mands include Attack . Cas1 a 
Spell. Enter , Board a Cnft. 
Inform and Sc.arch. Transact , 
Oimb , Steal. Get and Unlock. 
As the game progresses. you 
might need to use these in 
combinatio n. and there is 
naturally an increasing number 
of items available to you. such 
as "''capons. spells and so on . 

One useful feature the game 
has is instant reincarnat ion . 
Your character . when dc­
ocascd. will be returned to a 
different part of the map to stan 
all over again. My own charac:· 
ler , Godo rful, t umcd out 10 be 
rather apprnp riately named. 
and he st ill hasn't figured ou1 
how 10 cross the river that 
divides the map in two, o r how 
to cross 1he lake 10 discover 
what' s hiding on the island . 
Pe rhaps I'll try him again with a 
few more in1clligencc points. or 
tum him into a dwarf warrior 
and sec what happens . 

Verdict 
The responses 10 your 
keyboard entries arc instant, 
though in certa in places the 
printing doesn't stay on the 
screen long enough for you to 
take all your option s in. But 
apart from that. and the typical­
ly high Dragon software price , 
you won't get bored with the 
game for some lime. 

f'OJ JUNEJO.JULY6.198l 



Mike Gerrard looks al Spcclrum releases. confron ling amazing mazes and alien invasions 8 
Spectrum s~ectacli 
And s11II they come a1 )OU. 
tr ) mg lo tum )'OUr home into 
the ul11mate arcade. Game\ 
good. bad and md1ffcren1 -
this latcs1 ba1ch or 16K Spcr­
trum cas!o.CUcs has examples of 
all three. 

BEETLEMANIA 
To s1art wit h 
1he good. Beet· 
leman1a ,s a 
Pacman st)'le 
game. wnu en 

1n machin e code, m which four 
beetles chase )O U round a maze. 
I found 11 e,c n mo re: add 1CII\ C 
1han the ong inal 11 is ba.-.cd on. 
For one thing. the graphics are 
excellent. v.ith th e gree n bee t · 
les scun hng round hke scor· 
p1ons. while 1hc man races 
fram, ca lly along w11h his hul c 
legs going at nineteen to the 
dozen. 

Th e ga me beg 1nsv. 1th a bnd 
demonstrat ion shov.mg you 
how )Ou' re to collect the eggs. 
v.h,ch are left one at a ume b) 
the beetles. and dcpo!> •l them 
safe ly in v.hat i~ descr ibed for 
some rea~ n a'loaloc k . Eggs an d 
locks appe ar ran do ml) in the 
maze. and ...,.hen fou r eggs hi \e 
been safel ycollectc d an <'"<II" 111 
flash . an d )O U must scu rry out 
of that to t he ne"<t le\e l. 

This is 1he same maze. but 
with SC\ era! of th e wa lls JOmcd 
up . so g1vmg )"OU a hu le le~ 
brc athmg space. Succeed here 
and the ):1me thm g haP,;,cns 
aga m . making 1t \er) tnck) 
indeed to a,'0 1d 1hc bcctlc-s 1n 
th e 1nereas1ng numbers ofblmd 
allc)'S. Funher ~ucces~ ta l e~ 
you back to the origi nal maze. 
opened up again. but this time 
with a purpl e sptdcr racmg 
along the co mdors to add to 
you r problems. Bc)Ond that I 
do n't know. as lhe)p1der got me 
c,·c ry t1mc. 

Thi s mcreas mg diffi cult y 1s a 
welco me feature. as is th e 
sc n'loible ..... ay th e co ntrol keys 
are sprea d : 0 for up. Z for 
do ..... n. I for left an d P for right. 
You ha,e fi"e lt, es. thr ee skill 
levels. and "h1le rherc is a 
high-score record the game's 
only fauh is 1h;it as soon as t he 
last hfc ·~ lost II S"ltChc) 
m)la ntly back to the openi ng 
screen without giving )"Ou II 
chance 1ocheck )Our sco re. Bui 
that apa rt . co ngratulah ons to 

PC'N JU1'EJO.Jlil, o. t9tl\ 

the game's au tho r. Stc"c 
I lugh es. for improving on a 
goodorigmal. 

MAZE CHASE 
Wh at a cont r ast 
10 Maz e Chase. 
.....hich 1s a s1m· 
p ie (and I do 
mean sim ple) 

,anat1on on the sa me game. 
The act ion 1s quick enough. 
being al'loO in machme code. bu t 
this isn 't so moch Pacman as 
Matc hs11ckman. Con 1rol here l'lo 
by use of 1hc ar row kc)"), which 
ha ) ne,e r see med to m e 1he 
most sensi ble part o( the Spec­
trum keyboard la)OUt. and 1he 
grap h 1cs are d1sappo 1 nt1ng af ter 
Bec 1leman1a. 

There are four mazes in the 
16K , e~1o n . with 12 in 1he 48K 
program al.so on the tape. and 
)Our ope ning opuons are tn· 
struc11ons. demonst rati on. rc­
set11ng the h1gh ·score 10 zero. 
or play . A maJOr comp la int i~ 
1ha1 if )OU don' t press any kc) 
within about 30 seco nd s. "h1ch 
is qu11e po-.s1ble 1( )·ou\·e left 
the tape 10 loa d . )OU au tomat1· 
cally get a k>ng demo nstralion 
ga me. w11h all three h\ es. and 
no way to break out of 111ha1 I 
could find. Oth er"1se )OU ge t 
the usua l fea lur es o( four 
ghos ts. fruu to cat. and m· 
creased speed as )OU go. Not a 
pa1ch on the onginal. thou gh. 

J awz 1~ th e 
under"ater 
)pace tn\.'aders 
" hich most 
peo ple "ill 

know - m fact yo u' ll need to 
know 11 as 1hcre are no tn>,truc· 
11ons tn the prog r am 10 e "<pl:11n 
ell'.actly"hat )Ou 'rc mea nt to be 
domg. You arc 1old the cont rol 
L.c)·sand 1hecaSM'1te mscrt tcl b 
)OU that )'Ou·re meant to be 
L.1ll1ng 1he 1,ha rk'lo v.h1le avoid­
ing the poison pelle1s 1he JCII)· 
fish al 1he top o f the sea are 
d roppmgdo"n on )OU. 

This isn't a ga me th at e,er 
pa rticularly appeale d to me. 
but Jawz ,s an adcqua1e 1( 
shghl ly hm 1tcd adap 1:t11on 
offering) ou a one or t" o- pla)e r 
ga me. ;1 h1gh·..-.core reco rd and 
1hrce )k1ll le,·eh. Unfon unate· 
ly the )hark\ look as fright· 
enmg asa bo"I of goldfis h . 

GALAKZIONS 

• 

11,c ah ens m 
M1kro · Gen·s 
Gal:1L.zion, are 
more menacing 
- oratlea,tthc 

first fi\e rowure. llt c final row 
coniams "h at loo k rcm:trk:1bl) 
hke 1"0 pair~ o( fl)mg )CUow 
kmckcr). The ac11o n 1n th1) 
game ,hou ld be fast enough to 
appeal 10 t he add icts. thou gh 
th e cr eatures don't mo\e o(( the 
Mde of the M:rccn and back on 
again. 

In fact the aliens arc qu ite 
restrained to begm "ith . 1he 
firs t "a\e peeling off m ones 
and 1wos and firing ,c ry (cw 
Mlots at you - but )'OU ha,c to 
watch t he shob 1hey do fire. 
which spit down 1hcscrccn "1th 
great .,peed . fr om the seco nd 
wa\C on . ,hough. they come at 
you tn great sw1rhng buoches. 
an d whi le 1heydon'1 e:ch1b111he 
u.,ual nasty tendency to herd 
)'OU into a co rn er fo r 1he kill. 
they are ne,·e rthel ess \er)- mp­
py mo, ers - especia l!) 1hosc 
knick ers Not a perfect co py. 
then. bu1 still a sa11sfymg ,er· 

PANIC 
Pamc. o r Space 
Panic as it's 
bette r L.oown . 
comes fro m the 
same co mpany . 

It is the fam 1har a hens and 
ladden. ga me " he re )Ou con1rol 
a little man . or 3) 1n 1h1'lo \en,ion, 
a 1:111 thin man. who 1s be ing 
pun,u ed along le,cls and up 
ladders by nasty lmle crea1ures 
which he must kill by luri ng 
them mto hol es and then 
bashing them on the head. 

ll"s JUSI as"ell they're not an 

enda nger ed species. 
Wi1h t he wealth of colour 

a\.'ailable on the Spect rum . it's 
hard to see "'hy an)One "ould 
choose to make the crea 1ures 
purple agamo:;1 a black back· 
ground. unle.:;s thC) ha, ·e a 
stro ng ..ad1s11c ~tr cak. As w,t h 
Ga lalmons. if }Ou like the 
ong1na l )OU probably won't be 
disappointed with the spee d 
an d fea tu resof1h 1s,ers,on. The 
ma n turns into an ominous skul l 
an d crossbo nes shoul d he be 
se nt to mee t his maker. while 1f 
you fa il to bash a n ahe n after 
lunn g hi m mt o a hole he will 
cha nge colo ur (or she " •II. i1 
being d ifficu lt to tell "ith 
alie ns). II will 1hen 1ake a 
plun ge through 1"0 hol es to sec 
1he alien off. 

If )OU fatl again )'OU gel 
another colou r ch ange. and will 
need three holes to despa tch 
him After 1ha1. forge t 11. A 
cho1eeo f skill le,els"ou ld ha,e 
been met. bu t yo u can't ha,e 
e,er) th1ng. I SUPJ)O)C'. 

Bo1h these M1kro-Gen 
ga mes will wor k with M1kro­
Gen ,oysticks. though when I 
atte mpt ed 10 use my Kempsl on 
ones I got some "cry odd 
results. Or maybe I've JUSt bee n 
killing 100 many a lie ns lately. I 
don' 1 know. 
........ l49S,AWA 
Soflwtrc. ~ D\lndonald Road. 
Dtd:sbury. Mandw-iler M200RU. 
061~SQJ 
... a..., £49S. HeWS09 
Consu.ltanc.s. 60a s, Mary's SIJc,et, 
W&lllnJford, CbonOXIOOEL 
'-. IA 9S. ElfinSof1wan. 
lll.ldsons House. Binery Road. 
GrHI Y1rmou1h NRJO)NN, 
(o.93)S.3J?O 
................. £5.9Seadl, 
Miao-Gen, 2-4 AprCreKenl. 
Brxt.ncU . Bcrtdure RO l:Z 2BK. 
(009) 887730 
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MODELB 

£399 000 MICRO 

(:: commodore 64 

£343.85 

DRAGON32 £199.99 

ORIC-1 £159.95 

SHARP 48K MZ.SOA 

NEW SHARP CASSETTE BASED 
BUSINESS SOFTWARE NOW AVAILABLE 

VIC TAPE BACKUP la a new and unique mac:hlM-COCM 
progr1m which c:an provkM MCurtty bKkup copiea of moat 
Vlc.20 progr•m• currently avallabte . 

• Wllmckilp~ l)"PNolprog,wn,inBASICor~ 
• DMMedlNlrUCtlOn&prow:Nld 
. v..,-r'°'* Wlfh~p,ompt,r,gl}'lteffl 
• No ,.. IQ Of9NII .,... 
· ~wllhallTMlfflCWYconligutMION 
• AlowWIOI frot lo«I em:n 
, Wnttill"I by RN10 Wes!. noted expone,nc ol PET C8M VIC 

"°"''"'"""' P'1ce £7.15 (lndudff VAT, ~I Ind p«kln(I- no e•tr .. l 
5«\dord9r'lwi'ltlen.,q,.....POcrotMCI • CPlyM iTolOtOI.IIIOL ...... ~• 
UdlOhtdiltritlulcn 
LEVfL SOFTWARE LTD, P.O. 80X55 , SHIRLEY, SOUHUU MO 4SL 
TfL : 021'4&311'21, 

=-"""'-=:,,-;::.n._-:::.~--~ll) ..... ~--
1 ........ ~-~- ... ll)-t.,-
....... 
.o()l)AESS -

THE LARGEST CHAIN OF 
HOME COMPUTER SPECIALIST SHOPS 

IN THE U.K. 

SOFTWARE 
PROGRAM POWER 
BUG-BYTE 
SUPERIOR SOFTWA RE 
A+F 
SIMON HESSEL 
MOLIMERX 
PHOTRONICS 
ACOR NSOFT 

PERIPHERALS 
DISCS SINGLE/D UA L 
TORCH zeo DISCS 
CUMANA DISCS 
PRINTERS 
JOYS TICKS 
MONITORS 

B&WICOLOUR 
LIGHT PEN S 
BB C BUGGY 

LARGE RANGE OF BOOKS . 
DISKETTES , CASSETTE S & 
PRINTER PAPER ALWAYS 

IN STOCK 

TOLWORTH 
230 T olwo,1h Rise South, 
T olworth, Surtwton. 
SurreyKT59NB. 

01-3374317 

sunoN 
30Station Ao9d 
Belmont sunon 
SurreySM268S . 

01·6422534 

EALIN G 
114 Gunnersbury Ave 
Edng 
LondonW54HB. 

01·9925855 

RtCKMAN SWO RTH 
Greystone Wcw1cs 
The Green, CroxJey Green 
""'""8nswom 
HetuWOOJAJ. 

(0923)779250 

MILTON KEYNES 
Unit 1. Heathfiekl 
Stacey Rushes 
Minon KeynesM K126HP 

(0908)3 17832 

NEWBURY 
26-Aoad 

~147PB 
(0635)3()()41 

ORIC SOFTWARE 
Drpt . CC III Ill WOf'U'tln Rd , ~hlvirm , Woru., V. Rl4 IS S 

0.- - E~ ~ 

Oho-1...._IJl«IIYl ()iequewdl!Nd 
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R)IProgramCards 
We srart wi1h the second half or John 
Waters· Video Tit ler program for the TI 
9'J 4A . In fac11h1s program has found more 
1han one user in our offi ce for a home video 
library . 

At lase. all )OU Ataria ns- v.e fi n1sh o (f 
Philip G reen's ad\'Cnturc game . Pu.Uc 
Island. You v.crc left last v.cck either 
dr ow ning an a whirlpool or dying on )Our 
own sword. 

Ca n you esca pe ? Will this be t he end of 
our hero? Only you can supply the 
answers. so carry on programming . .. 

To bnng a little sanity back to the 
proceedings. ~e arc startin g a program 
from Ja mes Bridson . o f Ba rnsley. for the 
BB C M odel B . 

A l just 70p, for two v.ccks' v.ort h of 
PCN. this has got 10 be the cheapest. most 
read1 ly ava1 I able word process• ng package. 

Tius 1.s quite a sizeable program and 
the refo re disk use rs should eithe r use the 
MO\Cr routine (PCN.1ssuc 15. rcf831 5M ) 
to recapt ure the disk workspace. o r set 
PAGE • &EOO (3584) then use tape for 
storage. 

I lowever. this small drawback is easily 
offset by t he feat ures a\•ailable. 

These include the ab1hty to ope n and 
close text. load and sa\e files. plus an 
adva nced fea ture allowing n ght JUSt1fica· 
tion of block s of text . 

Aut omatic word-wrap is also included, 
as is a printe r interf ace for the APIOOA. 
Users of othe r printers will probabl) find 
no proble m with this. but sho uld )'OU use a 
pri nter offering more lhan 80 characte rs. 
you must adjust the re le\·a nt code acco r· 
dingly. 

A RUN for---, 
Wep.1yforpubhshcdprog rams ,so.,.,.hynot 
si\e us a RUN for our money 1 

Con1ribu 11ons shou ld be sent on disk or 
cassette , with a plain paper hst1ngand brtcf 
notes to : 
Programs Edit or . h rJonol Comput~r 
N~ws. VNU. E\·elyn ll ouse. 62 Oxford 
Str eet . London WIA 211G. 

All disks and cas.scttts will be returnt:d , 
at ou r e'tpense , after conS1dtr at1on or 
publication . 
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For those of )'OU 111ho might ha,c a 
:meaking feeling that 111-e' re ignoring )'Our 
micro . he re isa brea kdown of the ma chines 
we 've cove red in our fi rs1 16 issues. 

If your mtcro~ sn't fea tur e at all. or is 
t raihng at t he bottom of the chart. )Ou\e 
only yourself to bla me. We can only 
pub lish what )OU send us. 

Vic owners who might be feeling hard 
done by should also note that CBM 
progr a ms can easily be ro m·erted to run on 
their mac hines. 

Jn add1t1on to the machines below, we 
ha"e also run a total of ten program s and 
sub-rou11nes m Microsoft Basic 111h1ch 
should run with minima l a l1crat1ons on any 
micro (excepc for those Fort h fanattCS ,,.,.ho 
ha\C bought Ju pite r AccJ) . 

PIIOGAAMTAUY 
Sp« trum 
BBC 

°"""" Commod0tt64 
Orl<I 
CBM 
Atarl400/800 

7 Appl< 
7 Vk20 

MZSOK 
Lynx 
ZX8 1 
Coklur~ nK" 
Tl99/4A 

600 IF M>=O THEN 630 ELSE 610 
610 IF F=68 THEN 630 ELSE 620 
620 DISPLAY AT (22, 1): "NO. OF SPAC 
ES BETWEEN ROWS:" :: ACCEPT AT<2 
2, 27>VALIDATE<DIGIT) BEEP: M 

RE- APPEARFOR vm::o RECORDING:" 
700 ACCEPT AT(24,24 ) VALIDATE<DIG 
IT> BEEP: P 

630 R(A)=A :: GOTu 650 
640 DISPLAY AT (22, 1): "ROW NO. (1-
24) :" :: ACCEPT AT<22,16 )VALIDAT 
E<DIGIT)SIZE(3) BEEP:R(A) 
650 DISPLAY AT<23, 1) : "TITLE LINE 

:: ACCEPT AT(?4,l ) BEEP:LL$(A 
) 

660 CALL TPRHIT <LL$ <A>, R (A), TC, T 
B> 
670 NEXT A 
680 IF T=83 THEN 690 ELSE 710 
690 DISPLAY AT <21 • 1): "TITLE COMP 
LETE, ENTER T !ME REQUIRED <SECON 
DS) FOR SCREEtlDIS<'LAY. TITLE WILL 

710 IF <F>=68)~( F =72) THEN 800 E 
LSE 730 
720 REM TITLE P.ODUCTION 
730 CALL CLEAR:: GOSUB 1020 
740 FOR B=l TO L 
750 CALL PRINT<LL$( B),R(B), TC,TB 
) 

760 NEXT B 
770 PD=P*250 :: FOR N=l TO PD: : 
NEXT N : : GOSUB 1080 

780 IF K=82 THEtl 7 30 ELSE 790 
790 IF K=78 THEN 350 ELSE 1000 
800 DISPLAY AT<21,1 ) : "TITLE COMP 
OSED AS ABOVE. IF CORRECT ENTER 
Y FOR ROLLING T IT~ES - IF NOT EN 
TER N FOR RE-START: .. 



'WORK STATION' 
DE-LUXE VDUIOPERATOR S CHAIR 
FUU Y ADJUSTABLE SEAT, FULLY 
ADJUSTABLE SPRUNG BACK AND 
UPHOLSTERED IN RICH BEIGE 
TWEED . 'COFFEE ' FRAME, TWIN 
WHEEL CASTORS OPTIONAL. 
SUPPLIED K.D .. ASSEMBLED IN 
SECONDS . 
Vkteo 1: Seat height 4 10 560mm on glides 
Video 2: Seat height •so 600mm on castors 

t,om:£29•95 
PROFESSIONAL WORK STATION WITH 'COFFEE' FRAME , TEAK MELAMINE 
WORKTOP AND COURTESY PANEL AND C1T ORS. FITS ALL LEADING MICROS 
Modet A : 610mmdeep , 1010mmwtde,695mm htgh Supplied KO 
Model 8 : As above+ 305mm x 1010mm upstand AsSflff'lbHld in minutes 

To : 'WORK STATION ', FREEPOST , PROSPECT 
MILL , HINDLE STREET , DARWEN , LANCS . 
Tel , 0254 nsn1 

Please send me: 
D Model A «• C39.95 + £4.95 p&p 
D Model B ~· £49 .95 + £4.95 p&p 
D Video 1 «• £29.95 + £3.95 p&p 
D Video 2 «• £32.95 + C3.95 p&p 

I enclose cheque /postal order payable to: 

'WORK STATION ' for ~ ------ I 
I 

1 1 1 1 1 1 1 1 1 1 1 I I I I I I I 
Or: please charge my Access account no. 

NAME_· ___ ___________ I 

I 
I 
I 
I 
I L_ Pleas.•llow ,,<1ars1or~ ----

ADDRESS_·-----------­
------ ' ~S TCODE· I 
SIGNATURE· --------_j 

Caling al n 
tyspits! 

one-fniger ei 

I I I I I II I I I I I I 1111 I L-----------:1 
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810 ACCEPT AT<24, 24) VALIDATE ("YN 
") BEEP: R$ 
82 0 W=ASC (R$) 
830 IF W=89 THEN 340 ELSE 560 
840 IF F=68 THEN 930 ELSE 850 
850 CALL CLEAR:: GDSUB 1020 
860 FOR C=l TD L 
870 R<C)=23 
880 CALL HPRINT<LL$ (C) ,R (C) ,TC,T 
B) 
890 FOR Q=M TD I ; TEP -1 
900 PRINT: : NEX" Q : : NEXT C :: 
GDSUB 1070 

9fO IF K=82 THEN 850 ELSE 920 
920 IF K=78 THEN 360 ELSE 1000 
930 CALL CLEAR: : GDSUB 1020 
940 FOR E=l TD L 
950 R (E) =23 
960 CALL DPRINT<L~$ <E>,R <E),TC ,T 

.. ....., ... 

..,.eoo 
910-1000 

WMitcorrectOtnol? 
c.. - -..- 1ooo10 
un onVCRtoreootd = =:-v·wll,limed91ay, _to __ _ 
Iv.~ 

Video Titler Card 6 of 6 
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1090 PRINT "PRESS E TD EXIT, RT 
D REPEAT DR N FOR NEW TITLES : .. 
1100 CALL KEY<O,K,S):: IF S=O TH 
EN 1100 
1110 RETURN 
1120 REM STATIC PRINT 
1130 SUB PRINT<LL$,R,TC,TB) 
114 0 V= 16- INT <LEll<LL$) / 2) 
1150 FOR I=l TD LEN (LL$) 
1160 CD•ASC<SEG$(LL$,I,1 )) 
1170 CALL HCHAR<R,V+I ,CD) 
1180 NEXT I :: SUBEND 
1190 REM TITLE PRINT 
1200 SUB TPRINT(LL$, R,TC,TB) 
1210 V=16-INT(LEN(LL$)/ 2) :: CAL.L 
CHAR(128, "0000001818") :: FOR I= 

1 TD LEN<LL$) :: CALL CDLDR<13,2, 
16) : : CALL HCHAR(R,V+I,128 ) 
1220 FOR C=l TD 14 STEP 1 :: CAL 

B) 
970 NEXT E :: GDSUB 1070 
980 IF K=82 THEN '.'30 ELSE "'90 
990 IF K=78 THEN 350 ELSE 1000 
1000 END 
1010 REM TIME DELAY 
1020 FOR T=l TD 1250 :: NEXT T 
: RETURN 
1030 FOR C= 1 TD 14 STEP 1 , , CAL 
L CDLDR<C,TC,TB):: NEXT C ,. RET 
URN 
1040 REM DISPLAY CDLDR 
1050 CALL SCREEN(5) :: FOR C=l TD 
14 STEP 1 :: CALL CDLDR(C,16,1 ) 

: : NEXT C :: RETURN 
1060 REM SUB DISPLAY 
1070 FOR T=l TD 2000 :: NEXT T 
1080 CALL SDUND<l 00,440,2 ) :: CAL 
L SDUND( l 00,330,2 ) 

1010-1020 Tlmedelmy~ 
1030 Selup...clldoc:ilowrttorcllpllly 
10.1060 $Mupcob..n forir.omllllon 

1080-1080 =:Trou1n110..-~ 

L CDLDR(C,TC,TB) :: NEXT C 
1230 CD=ASC(SEG$(LL$,l , 1)) 
1240 CALL HCHAR<R,V+I,CD) 
1250 CALL SOUND (20, - 3, 0) 
1260 NEXT I :: SUBEND 
1280 SUB HPRINT<LL$,R,TC,TB) 
1290 V=l 6- INT<LErl (LL$) / 2) 
1300 FOR l=l TD LEN(LL$) 
1310 CD=ASC(SEG$(LL$,l , 1)) 
1320 CALL HCHAR<R,V+I, CD) 
1330 NEXT I : : SUBEND 
1350 SUB DPRINT(LL$,R,TC,TB) 
1360 FOR K=G TD O 
1370 V=16-H<T (LEN <LL$) / 2) 
1380 FOR l=l TD LEN(LL$) 
1390 CD=ASC(SEG$(LL$, l , 1)) 
1400 CALL HCHAR(R,V+l, CD) 
1410 PRINT:: NEXT I :: NEXT K : 
: SUBEND 

1270-1330 AoPAnllOcllplilyholtmorllll ... 
1380-1410 AoJlnelOdllpllr ......... 

-







QUEST 
SIMPLY THE BEST r~ 

BLAc[ 
HOLE 

THE SCENE: AJlen spacecraft are using 
hyperspace drive to enter our universe through 
a black hole. Their intent Is destruction. 
YOUR MISS ION: To uphold the defence of your universe .u 
long as posslble whlle lnfllctlng the maximum dam;tge on alien forces 
YOUR WEAPONS: Poslttve and Negative Ion Guns are deadly at ,my 
range but the ton stream Is bent by the massive gravitational field of the 
black hole. The Neutron Blaster 1, equc11fy deadly but has only limited r.:1nge 
YOUR BATTLE: You are under constant attack from the allen force which 
pits fiendish offence crah against you In ever lncre.ulng Intensity_ In deadlier .md 
deadlier form. 
How long can your fleet of ships surv ive 7 How m.my enemy er .1ft can you destroy 7 
IOO" u super efficient machine code illlo~all this ,utlon tobe p.,uked In to run on the lbK 

jor 48KI Spectrum. Superb animation. high resolution gr..tphla. lncredlble ex:ploslve ..tnd full 
sound effects combine to make Blilck Hole i.et a new i.t,md,ud In Spectrum softw<"re 
Also features a speclal !earning mode to help develop your skllls 
Embedded In the software Is our unique score valldlfler which en..1bles us to Introdu ce a new dimension 
to computer games. The top ten scorers In each calendar month from Aprll through September wlll 
receive a Im a Black Hole addict T-shirt and the chance to compete for prizes to the value of l SOO In a 
championship to be held at the end of the year. We wlll then publish a llst of the top 1000 scorers so you 
can flnd out Just how good you are 

HOW GOOD ARE YOU?Take up the " BLACK HOLE challenge NOW and find out. 
Send £5.50 to QUEST, 119 THE PROMENADE. CHELTENHAM, GLOS GL50 lNW 
to receive your copy of ··eLACK HOLE " by return fl~t class post together with 
a membe~hlp number entitling you to discount on our forthcoming blockbusting 
softwa re. 
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~ U . M 

Or~~o:;:.:::aa:~~~~ l:'tound and rernowld from the Ceves toQether 
With •nv othec treasu,es that you may di9co,,e1 
In the ITIIU'e thefe are seYeral creatures, some 
ol wncm you rrust k• and otnefs whO wM help 
you-it they !Mt like 11 Thi ont,, e,ot lrom ltle 
C.aves • l)llfOlled by a learaome Dfagon whO 
you must detea1 IOMC.ape with the Amulie1 
Sl..i!»fb 3-0 gr~ and re,,li611c monsters 
ffiilkett..a rn.ist IOI alQWf'l&rs ol Sharp mac..,... 
Price £9.95. 

NEW COLOUR CATALOGUE 

BBC COMPUTERS 
* OFFICIAL ACORN/BBC COMPUTER DEALER* 

HARDWARE 
BBCModc lBlffl 
BBCModclA"'•thJ2K,u:11~ 
BBCModcl 1\(1u~1:11rewldt )U99 

!~~~~~c:':!h:1,Z~~ 
PlusMon,tors - 1'1m1en.-Conn«1one1e,c1c 
Topqu ahty.111u1honscd A B upgr.-dc l1h £65 

BOOKS(BBCMICROI 
~=~\J~C~~t~~~~:'.;J<Birnbaum)Q. 95 

~;:~
1~{S11

~~ g 6~Sc1ua) 

Allabmc i1cmsin stock at J>ublica1io11 Dure. Same day 
despalc h - l lowc,..cr .due 1odema ndfor all BBC 
related produc ts ..... c suggest )OU tele phone fi~ t . and 
.... c will rt'St'rl't')Our orde r. 
VAT - \\ tha,tl-01)11.) ll,$0011,prittsiMl 11d, il .S in1pt ) add(I Pff 
Ot'dC'rfor postatt. r, peroomp111w ror Sttu rkwdri i,·tt, • 
• 1,(lfttS,A, E. fM M I lkunquiriH. 

CARDIGAN ELECTRONICS 
CHANCERY LANE, CARDIGAN, DYFED, W. WALES 

TEL 0239 614483 
l'ttc>Ht,l'IOtil10AMtOSHIIIIOH-Ut 

Ct.OSEOAI..LOAYWEONESOAY 

BAU ST COMPUTING CONSULTANTS 
31 ~ ~ • F.,IINlffl • H..,t , • P01' IAX 

h i: F.,.eNffl(032t)2t1"80 

PROGRAMS FOR TRS-80 
{Pleases1a1e model (lor It ) and memory size Level 2 on1y) 
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USE THE FAST LANE 
28th September-2nd October Barbican Centre, City of London 
The PCW Show is Britain 's most 
popular micro event. Hardly sur· 
prising, with over 200 exhibitors 
showing an exciting range of 
micros , software and peripheral s 
- for business and commerce, 
education , science , industry and 
the home . 

But if you use a micro at work 

.. 

(or are thinking of buying one) 
you can avoid the crush . Just clip 
the coupon below and send ith 
with yo ur busi ness card and a 
cheque for £2.00 (normal price 
£3 at the door!) . We'll send you a 
special " Fast Lane " ticket. And 
you won't have to play the wait· 
ing game. 
-----------------------------------------------------. I THE FAST LANE , 
: Plese send me one .. Fast Lane " ticket to the 
: 6th PCW Show. ! I enclose my business card and a cheque 
, for £2 .00 madeJ'ayable to the '"Perso nal ! Computer Worl Show". 

I ~f r~~~s:: :: :: : :: : ::: : : ::: : i:: ::::::::::: 
! Send to Amanda Ste phens 
: PCW Show, 11 Manchester Square l London W1 M SAB 
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BACK A WINNER! 
Be first through the post . Subscribe to 'Per sonal 
Co mput er News' now. And make sure you get 

your copy of Brit ain's newest microcomputing magazine , 
sped to you post-haste, direct from our p rinter s. 

We are still runnin g our special Founder Subscriber Offer 
which offe rs you fanta stic value at £ 15 for a whole year's copie s. 

We pay the post - and you get 8 issues free. 
No more need for you to worry abo ut missing 
out on all the latest news and developments in 

the rapid ly chang ing world of microcomputing. 

Instead , you can sett le ~n l!A••o1 IAII!• 
back comfortably , ell Ur IUIIJIOI.IIWII, 

knowing that your copy 
of 'Personal Co mput er 

News' will soon be with you. 0 0 
Simpl y make use of the O 

coupon be low. 
You know it make s • O 

sense to be sure. 

611ARANTEE YOUR COPY O 
FIU IN YOUR ORDER CARO NOW. ....... : ..... ---

YOUR SPECIAL 
PERSONAL 
COMPUTER 

EWS 
SUBSCRIPTION 
OFFE R CARD: 
COMPLETE 
AND CLAIM 
YOUR8FREE 
ISSUES! 

••••••••••••••••••••••••••••••••••••••• 
i SUBSCRIPTION ORDER CARD : 
• I would like to be a founder subscnber to l'el'30'1al • 

~~~(~~:S:!:t ~~~{ !~~}r!~iuift ~~ut ely free. 
0 1 year rest of the world (51 issues) £35.00 
O I enclose my cheque made payable to Penona l Comouter News 

O Please charge my Access/V1sa/Oi nerS/Amencan Express card 

Name --I 

I delete wh ere not apphcable I 

Account No. 
Signed 

Plita.st" uw blOC'lt C'ap,ta.l.s. 

Send 10 Personal Computer tse-.~. Subscnphon Department. 

rrcepos138. London WIC60Z 



Clubn n kttps )OU in lo~h "'Ith lht' m icrooosm or pu-1onal 
compute r enthus"iasts 1hrou~hout the UK. It 1:5 dhlded into t"'o 
~1Kln s- dub!l11rtd usergroops . 

grou p "'·ith II n,-on·lhe·"' -all reporl. This "'·tt k "'·e reaturt' the 
Cokhes tu- Sinclair USt'r Group. 

We publi sh a list ol' th nr t"'o groups on allernale "'ttt.s. Thi s 
"'"' kit isthelu rnol'use r ,:roups, "'hkh11rrll stedalphabe1k all) b) 
machiM and spec ial lncr r ts l. 

lr )OOr assoclatkln hll5 ~ mt'.thing sptda l on lht' agenda or ir 
)ou' ~e just slarled • new oiw. contKI us at Clubntt. Pt rsona.l 
Comp11tnNews, VNU. 620dord Strttl, London WI A l ll S. 

The usu itroops listing Is bastd on lhal or tht Amateur 
Computer Club . E.x h Issue"' ill also focus on tht' ac th itino ran lndh ldualclub or 

Colchester coders 
II v.as a bus) e,emng for members at the 
Colchester Sinclair U\Cr Group 1•01th 
S('\Cral e,cnts on the agenda. 

More than 20 members packed mto 
Straight Ro..-id Centre for the regular 
ge t ·l<>gether. laden "'11h their Spcctrums. 
ZX81s. TV sandcas~ ue sforso mc S1ncla1r 
action 

Thcdub~tarted three monihs ago under 
the supen 1)1on of Richard Lo'o\ n. I le told 
me : · 1 "'as teaching some teachers about 
micros on a teacher trammg course. and 
afre r 11 finished some of the peop le on the 
oour!>t' and m)1iClf decided to start a 
com puter club . 

·Weha,e3 7membcrsonou r books a 
m1'<ture of )Oung and old "'11h different 
capab1htics. The club 1s run onan info rmal 
basis - but there 's usually a talk.· 

ESP. a local soft"'are and hard"'arc 
re1a1ler from Southend-on-Sea dr opped in 
10 ~ho"' 1h "'arcs. The \.ad!!o s"'ar mcd 
around the table 10 see demonstrations on 

1'~13;13;llrlhtW ...... 
c...i.,ac-. A1omliiotrGroup 

='·~~c:~c=~~~:~::t:~ 
Fra11.h,·dlDnw:.Co,,·cn1ry.020J 
61)156 , 

=-~~ncr~~ro.:IN 
~!-:!~=f~ 
John.Jf.,SdMiol.OrdanceSutt1, 
Clwi11ut.m,Kc:n1.063A42811(di11)').0634 
J73"59(nc) 
_.........,, Aroffl Uw:rGroup Mc:co 
alA\ tC,Crc:1t·c-m1R~.~II. 
M~tr8onT~yt•ciepcichool 
holtdii)'l.fc:n ii C01M.:1>ot111 
Aj,J(W\l, 192 VudwcCloloC:. 
Faikwon h ,MHCi.tsltr ,06 1.(181~ 

P('S Jl,,[:l0-JU LY6.198.3 

the la test zap and bias! games and 10 look at 
add-ons for sale. 

Th e duectors of ESP. Mike Foy and 
Dand Baker. arc the authors of a ,ers 1on 
oflllc l l1tch lh ker's Guide 10 the Galaxy 
tr anslated for the Spccuum. 

In anot her oorner of the room Richard 
Lo"'n demonstrated a "-Ord processmg 
package on h1!!o ZX81. By usmg a Cent ro­
mcs1n1erfacchc"'asableto.!.hO"' membe r.!. 
1he ZX81') cap.ab1hties m "'"''"& lene~ 
and prm11ng labels. 

llalf" a) throug h the c,enmg the more 
Jllil,,tf.,INDMW ...... lfESP~te~ 
............ Nftw .... ~ 

lltldl.Nt.-..._...n•_..,........ 
~-W.llll . 

experienced members shifte d to an a1om· 
ingroom foral a lkon machine cod mg. Don 
Cru1d:shank expla ined 10 fello"' -members 
the conctplS 1n,ol\ed. rc lali ng II to a Z80 
proce sso r. I-Its lalk was the 1hird ma se ries 
planned 10 run for se, era l months. 

- Cokhesrer S.ndau U1otr Group V­
S1ra11h1 Road CC"nlrc. Cokhc11er ...... 
E~ery fortn11h1 c.11111: Rtdwd l...o-11. IOJ 
Prtll) &ilt Road. Cokhu1er. E.sw• 

, ... 
fll 
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ln~ .nA r(Nl1e:li:Strtt1, Bur11ky, 
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'--, V.cU""Cn~1ec:bon 
Mtc,n,tc Twnda~ II 6. 11 
Pul)techn 1eolSonh . 
COM-M)'Ccm reComaccRobtn 
9ardbttr 
..W. Propowd dub Coctt.n J sa.r . 
7 8c:xtl Road. Cromc:r .Norfotk.0263 ,,,... 

REPRINT 
SERVICE 

If you ore interested in o part icular article or 
odvert isement in Persono l Computer News, 
yo u might like to toke odvontoge ofourspeciol 
Reprint Service. Let our high quality reprints 
provide on attract ive and impressive addition 

to your portfolio of promotional material. 

For furlher details ond o quotation, give us o 
col/today. 

Ring 

Robert Buggs 
on 

01-636 6890 

PERSONAL COMPUTER NEWS 

......._ Edlll..ltlO&ltUttnGroup 
Of&hooc of ..-1-.-t TRs..80 UkH 
Group Cont .a O.vc Flcldlcr . Head 
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For immediate 
coverage of 
your market 
phone the PCN 
Advertising Team 
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and be seen with 
the best! 
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CW UNf" .... Cont~ Adnan 
W11en, 9 MOM t-. Rumford. Eau .... 
= ='ir~Ac::. 
= , BedfordlatreLUl O,OS82 

...., ()SOZUwnOlolb(Sou11K-ra =>=-=~i,10 
Remember 

Let us know about your microclub oru sergr oup 
so we can be sure the information printed here is 
up to date . Drop a card to Sandr a Grandi son , 
Listings Editor , at Personal Computer News, 62 
Oxford Street , London W IA 2HG , or give her a 
call on 01-636 6890. 
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To: Department EP 2 
Georae Philip SeMces Ltd 
Arndole Rood. 
W1<:k. L.itttehampton, 
We,:tSussex BN177EN 

35 EDUCATIONAL 
PROGRAMS FOR 
THE BBC MICRO 
Ian Murray 

Here is a selection of fully documented 
pro1rams ranging from mathematic s to 
a.eovaphy. history and general science to 
spe lling. 

Designed for use in schools. colleges- all 
proa:rams have been checked in a classroom 
environment - and at home. this book will 
allow you to put your BBC to work as soon as it 
is unpacked. Each program makes full use of 
the BBC micro's remarbble graphics 
capabilities and together they provide a 
useful insight into programming techniques . 

£6 .95 {paperback) 240pp 

Available through all good bookshops but d you 
experience anydtfflculty please fill m the form 
below. 

I enclose my cheque/postal order for L -- - ­
(P1ease make cheques/postal orders 
payab~ to Geora:e Philip) 

Name~------ -- ---~ 
AddrH s _ __ ________ _ 

PCN JUNEJO.JULY6 , 198J 



PCN Oau ~ sics IS p,esented m three·wttlc cycles This Wffl It s the turn ol software 
packaoes. nm wm hardware. and two weeks h"om now. peripherals We un t tit 
all sottwire l)W(ages In. so wi·W! compiled a sele(:tioo_ QMnO best sellers lrom 100 
pubhshersandd1stnbuton 

we confined COYtrJOt to five mi1n types of 1P"4at1ons business. ed\1Qt1011 
~mes. home and uti11ty Al. oeians p,ublished are the latest MLlatwe 

CompanieswantJngtoaod thetr best·selhng ~Qesto Oatabasics. or wanting to 
update 1nlormat100 already here. should send detJ1ls to Oatabisics. PtrSOtJM 

sonwARE 

ComputtrNtws, VNU, 62 OkfOl'd Street l onOon W1A 2HG 
Affl.lCATION Ead'I so#t-A1re pacbge 15 IISted alphabtt.ally by n:s appheation 
PRICEinciudesYAT 
MACHINE/OPERATING SYSTIMon which the best stlll,ng pa,ckaoeS runs 
OTHER VERSIONS IOCStQtes Whrthtfor not the p.aclrJ,Qe runs on a different machine 
oroptrabngsys1ern 
MEDIA SUPPLIED Ind.ates., what !Ofmat the package oomes- either cassette 
drsk,Ofcartndge 

MAJL ORDER AVAJLABLE telts you wtlethtf Of not the package IS l 'llllable by mall 

'""' HAADWAAE REQUIRED shows the need for speoa.1 hardware. such as disk dnve 
IO)'StlCkorpooter 
PUILISHER/DISTRIBUTORThiseoderelerstothedlStributorcode~attheendol 
the kstinQS. wtuct, win Q!Vf: the name and telephone number ol the 
publtShef distnbutor 
COMMENTS- any olhef potnts ol inte1est 
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The ovenlhelming response to PCN's Billboard 
service is causing delay in publication of some 
advertisements. To solve this growing backlog 
and to cover some of the publication costs we 
are now charging £1.50 for each ad. Eve,y form 
received at PCN's offices, 62 Oxford Street, 
London WlA 2HG, must be accompanied by a 
postal order or cheque for £1.50 made payable 
to VNU Business Publications. 
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UliCfM\ltff11ttfor111lc.•1llwlli,c~n, I("· 
ly.offtn Tel P "all.(r.0 2n1ln11 
s,..ct,.. pffl(",fOl'",..k'SlirT rc:k.)X 
Tr ("k,C~.andAd>Tnlu re200. Td 
Amtohllm n-'6 and aJ. for Szmon . all 
laf!Narc:oo,.,nal 
Mlri ... "8K•11hdoskdm t.pt' (,CU•m· 
,n,en l,1 . tioob. t i t and mud! M>f1•-arc 
m.ilN) ll,ilffln. •~">flit O\tl £7'0, only 
£400 T el OI-M26S~J 
C.aa.p l la• I. (8 antenu,_ fflOUIU 
SV.R ffl("tcr. all 111111!,("d r(ut £,If), kif 
41\K Sf,«tn,m . •"OVIJ ronwdc r \"ic 20 
•1th(U,.KII(" Td ,or1h..rnp1on(Ofl(MI 
~,e,c:n ,np•·tt l.(ft<h 
..... IIZIOl, di\ldn.-c: . •-onhf2.CUI 
atte:pl (1.00> Ind fr« PCIZII Ind 
PfHll("r Cor11K1 " 1111 Tarillbmuni. II 
Suon llall . 16 ,. ._ Cou" London 
W2'YA 
We 20 eompu 1e1 . ~1'ttte 11n11 Jelly 

'°'°"""" and ~™ ~ndcn. 
looo4Mlft•-..rr.(100ono Tel 61g,11 
lhll 7Jl!if>I 
iurill0. 4!1K. 410re("Ur(l("r.8?2pnn l l"r. 
JIO)iititb, I ntrudu,r;hon 10 Pmcram.m,fll, 
I and 2 ron,"("r-..totlftat f rc:ndl mu.c 
C'Ol'llp(MI. •ltlOU• pmti. 15.50 Tc-I 
SIOM1. \h nthud}'41 

W.W ZX8I IK•1llp,11) up lof lO.Mlnf 
ZX81 tiou.SM.1hc-11 N.AM p,ac11.•.,,ntro 
•11 PI ) (1 0 Hobb)" Tc:I 8 ..dford 
(OZ7')49'882(a fm !lipm wtt l.tMb) 
s,.ctrw. pmn 10 ) •"Of) for youa 
Planc:IO!Ck.llobbtl . Mllftl'.hrr,Al'QIU. 
8hnd Alk y. St:,a•nolEol, PtflC"lfalor. 
) O T WHK"land-,.-.Sl~'C Tc-I 
Shc:mcld666861 
~ progra,m;Ou,n&.A rcatkA("-
11on,>1rtNlly- . ( Uor• 1ll1•·op I> 
w ,11.n Tc102n1JJ37' 
-.-- WIIIJl'llef ffll1Pll""(P080 
Ml("l"ONn1•t111c kft) fot ,.,.1c. or u· 
dlang,r.~•t 11'4 Snuth.M Edc nflt"kl 
Oank~. YIOl'""""-<"f Par l . Sunty KT .f 
7DY 
..,._ dis.krontrolkr.DOS)l,p,erfcet 
• or1'.,n, otdt r, only 00 AP(lk dtsk 
dn,-,e. ntta.. nc:• ""JIPl"I MOIOf and 
front door,011K",..,.,.c-0K.J1,1st L~ono 
PIKlM Wok11t&h,,,111 (013A) 18J.388 aft( r 
!liflfflor•«ll"fll.hand1"1'.f01""T1111(Do.'1 
phon("h1ly 14. 28. I'm °"' Hobda y) 
a., \17.f(IU Q"-.ftth1 CIK>mf,- fni. 
111fim, 11n1.add!C11\·c:. «n1ip«kpmr. 
~rb p,nrntauo•. fvn arcade rc .. 
turn.M'.llllllh' "nt c 8 Sl.twon 71 
Grttn ROid. "•nl on. Hourncnw",ll h 
Td 0202~2'8911 
Mart O'IIMn •111t dosk dn\n I ~·e 
111,jill) pmn and 1M1l11o« for Mk Of 

c-.«:llana< M11hnn~ 
T ... C GPll$ p,, nk'rfot,..k£1SO P 
" all.er T el oon13.137$ 
W L)n..tl'lrttlll!Ollt~Qkl + bool1 + 
I~ kJf (199 ur swop for 'l"•tlora111 • 
a,ti °'" Sm)ii Es«v h\"(" OltM Tcl 
01-624..:.iO 
WII ,wop rompk le CB nc ptll!o all 
__ .,h,,e (l 00forl50 • ·orthol 

V,r 20 11,,.,._a,c!iOfl•are , 1U ofkn 
roMMkr«I Td Pc-111.l"lh 71711 
llflZXll • 11h,,1rlOU)b,11,o4ha, .,.. ·att. 
0\-c:rOJwortholbook,llld l lOOworth 
of d1•are. \.ivt COO. barp.1111-1 £85 
T"I Rc-ip1(04Jllc,cl'lt11C'> 

Matt ..... JWl>pilm r('('l)ffl("r. 8111i!C" 
-.anuab . ()l)\'tt . f...-l" rnon1 ~ · old. Gori. 
Zauon . A,ntn kc-. St~. S~m.-1· 
•• . Fros,,. GalaetoeC'hbt, lnutatJIOII 
10 f'ro&rlllMINI& I , £220. Te l 0703 rmn, 
...... 1aJC111. U W. t!K'lud1111 FOf1n11, 
"(lffdbaslC,dlswi5ie'mbkr , '8K,adve11 · 
111rc pmn. Cave . l1l,c Valle)', Satp, 
Cbc•. p11,1,1 many otlw:n S Pll)IOII , 9 
Orme ROid. K111&11on, Surrey 
Vli:21, Cl."l~ll(dcd:.16KllAM 
pack.JO)~tr l. .lolofpmn&li0f 1"'11rl", 
boob .I raap. all for USS. Tel 02n 
64493-l(aft( r 6pll'!) 
MM ¥CS. '4111 under ...-..rnoty. ~ 
.IO)~b. pM!dk,1. ca rl rMtcts. Comba1. 
Slann;iisttf. Ockndc:r. M1~k Cont­
ll\Jfld. Raodc-n ()(The Lou Ar k . (IU 
ono Tel 01-731 04)51fl"r6pnl 
Vlt2t &C2."'1plw£100tof1•-aR.Uti(t 
V,r l!lil!li Jlfllll("r IRIS Plf)C"r. { l!l(t 
ll>hdllllt" rode-mon1tot. ) K RA M pM 
00 boot.1. {~ . Of all for 080 T(I 
J'liobury({lt,)j)~I 
..: ...... I, Ab,.olu t( barpin al tm. 
hanily11W'.'d, ptrfc:ct OOfM.11111)11,rompkt( 
... ,1hOf1J1nalpa.cl1ftt: ,lllll llUJlandlcaih 
CallShttdoeOl -7-4111-tlino... tl 
~ ...... IZK RAM , l6K R0 \ 1. 
RO\ t boa rd, £100 •orth ol ..of1...-..1t. 
P,Olrllffl boot.s. lllMIUh. kloCK, PSU , 
musclo(ll.(UO Te l lncrchollrncU.138 
....,. AO & aml)(r ffl0fl110f 11nd 
caw,r U(.W1fflOlllluold.alillC'fl',IM 
ran,co4tol1 •,1r("1ncfudln1 lnY-ad(rt, 
lntablilK .("l(".a1"11("W~2(1.fo,~at 
a,o Tel. N.ichardO!lill"6..'9!5 afm ..... 
Ta-N, 12KU ,d2c,pan-1111erfaec: 
•11h monllor and Cb,tlle. pill!> Acvbb 
now, 1.,,c-dmt and()udprt111e r .(W("r 
t:400 !IOl'1•-arc. compk-1e ,yi.ecM COO 
Tel Lc:1tewe,7QJbl9 
.._. ..... JOll•,1r(".tclor,wop. 
di!>ls. C'<lf.tctto and ROM"t Tel M 
Varflt"II. ,U Wood End. Or«n N.oad. 
ll;ii)n, M>ddkilCl ,e3 2' 11 0 1,561 .. ,, 
.... LII lhk ••th VDU ,1nd t»fl( 
111111.M1nual,Md.of1• .. rc • ..-,-,£1~ 
TelO!li2'220..ll0 
L,- l:lo.l("(I.Hncw.A J,pkarm'llfuKn 
1a•'tolca1Utl.Stopiodhomc- Td 02'10 
780073(C rc:•"<")1f1"'6pm 
.,....., homt compu ter. •• II n ffillnae 
Yww l lMnr NIOFTlOO.aho PSU.na 1nt 
roftdlhon. fflOIIC")" adJ c-,1hc:1 •"I)' Td 
OS{M882«(1. f filni..,.,..._an)t•fflC" 

....... DI I pNf 16K RAM. mml 
«-d! IIOII. {6(1 wonh ol PfosrMnS, all 
bo•cd.WOfth t:lt0aa:qll'.C70 Tel 0!56" 
82678 1.ttcr6pll 
,._. OOll'lp!MnMJMikCorntnaodc.r· 
tndF.(l!li:Bon1~CbcMCorn· 
pukT. ~ t10 i.ew, ilCft for £40 Tcl 
021·$2l) 19ja hn6f-• tt 11.dayt.bt 
for Mark 
,..._.. ZX81 for 111lc:; OS lnvadtn, 
Mitlo- Ck• CIK"til, M 0,,.. ·11t Tlf'lt , , 
l.,ambof1 Cent.ptdc, GDS Bruk.out, 
JK Gr cye St,-rr.,i,tcr , U0 .50 thclol P 
EVIM,58 Wt:Slwood R oad, Poruwood . 
SouthMlf*)II T d !lis&J98 
.-.. VCS, 20a, nr\lda<"t . i.e w ~icb. 
C1«lk111 cmwSIIIOfl, mdudQ S(a, Rud­
en, Dtfc:ftlkr. Frogn. hana• , Olea 
e1e, lcllfor a-,... £200 T cl<MI~ 
9110 
C..- a nfldcc TV pme. , car1od&cJ. 
t.rp 11111£2S Td .Enth(38)34 1,9afm .... 
...... ln1db~- . tllbt 11101Hh$ old, 
ptui 1111N: c:anndfn. Tro11 I. Trom II , 
Dll"l"(IM and Or.conl el(", OOO 
V1111chH.Td.(06.21.!li)2889-4evc:11N1pOI'" 
weckeilldlfof-q1ud:Ak 
........ andm-anlWforAIXIR 
Alo., '20 Prop- ,0.-c:r Toolt.1. 
(10 Atora B~-f>ro&rNmBook ,U 
Tel 06.2J1!li6'71t'·e111-,. 
~ Alorll 12K pi~ 12K Willi Toolt. 11 
ROMandti: lceuoll ofp«IITl,fflliadlld­
'111 Chew. Oalnlaa, Altvc11111rn. De­
kmckr, {120 ono Tct 02J02 !5111 
(B<d,) 

PCN JUNEJO.JULY6.198J 



~• ,-wu. 1wu-1h11dlCOMpna. 
Cram!Ofl MIIIIOI'. Pmoncr. Thundc:r· 
land . MISMCIIIA!Uc:ro.d.Ol"aUforCIO 
Al!IO llT .!>20 3 2 Duk OOfttrolkr W. 
may IWOI) Tc:I 08'1 2788 c:~ 
•'ffkc:IM» 
hw BBC tohwan. luivc ~, XI 
uoelleru pros1am1,,.,._'bol,sinc:w c:~ 
Pie- wound \\' ~ wndon Asn onty 
T c:t 01-90268J8.a$kfor8Nlo11 
S-W,- £X3.l. pin 16K R,.A\1 , q,vu 
2fJOK w prtfc:a.Jfckd tapn. all boIN. 
'"'"h £1..0. Olorptn for £70. Tel 0%4 
8261t11f1«6p,1.Mly 
r- MVCB ' f rttCBfrom-,.-. ,t n. 
rttt1V1'1fJ111DC:l t11mc:dfrOIIICBfruk10 
IIIK'fO f~• k E111m~ home-hMoe ilftll for 
JtHl £90cw, PO 8o 1.1Cll1. Ratt.ooole . 
Co Dublu,, fa re. 
....., buakc:r! A ny ,ood budd.u °"' 
IM«= •"'-M CB' IIOl!IICB- wttball 
n u 11'(MIKa11ic:ua,heavyCN1ycable, 
power pact). M~ .wn quictty to fMk 
c-.hforaSp«lnat11 D Kc:Uy,PO Bos. 
109 Rathrook, Co O..bh1, E,r c: 
~ Cllc:M Clwle•ac r •• on111W 
bo•, •111! IMINC IIOM alld n,k1,, C:J.OCf. 
knt roftdiuon, 1,1-,intc:d pracnt, Kii 
for0$0IIOTc:ICt51263870 1.Mkfor 
AIWl(wc:ckc:ndl.c:\a) 
Auft VCS Mttl •111! ~nty. plus 
c111ndfn. Conbmt SlaffllMICt . Mn.wk 
Command. Dtfcnckr . Ra.ck:n ol the 
l....olt Ar k. (IXlono. Tc:I 01·73 1 00.S 
aftcr6pm 
~ floppytapc:Mdtc:111,...kn,luirdty 
IM:d, pt~ "ra1&fll 1nl0 the Vldc:o 
Gc:lllCU~&IOd!!. kllwnoe£70for 
q.....:k .ale: T d . Carlo, 01,6,}9 4333 UI 
:?610f01-7326'156 
TII$ • Model 1 16K, L 2 man~b. 
mo,mor, rcw,«r. wft•are- m,_ Alan 
vcs £60. Kl«ltOII ~rtndfn UOe-Kh. 
Ro&andJ11~iynt~r£42$. T c:I 
01-190816J1ftc r 6pn 
TII$ '° Model I 16K. L2 VDlJ. •JC, 
rnain..aislAd !,0(1 .. -..-e-£200 Ttl Not· 
hn.,flam ~ aflt'r 6pm Mon,f ri 
C..,.... CB K l up, 40 dur.Mll ii., 
l b,rnnl 420M , po..~r tupply , SWR 
rnclc r , Hy-p,aSol, ·t'r RodA111c:nna lbO 
Am~r.14 MJrC·fflOut1t.1tc:1M bo.-.c:d EJ.. 
di~ 48K Sp«inim or One T c:I 
01·16'66.591 f1e-r1pm 
C.-.. 6' -II CMKIIC: lftd Pf(IS , 
rc:krc:Mt ma11l.lal 040 dc:h,~rc:d, OJI) 
collc:ctcd Tr i (07S4) 2lnor (07~) 
].t()Oaftc r tipm 
Wk2t plu, ClN caMCIIC. $arp,n Chc:!il 
1nd PlrwnCm-e canfldtn.•11 bo • c:d n 
new llXI llw lot Tel 051.,.20ti16J. 
M1kc ll olt,( Widne-s) 
~ VKKak: •nh ~k-11p dtske11e and 
man11al ptm --wor\.N11 Sh1.1pn S.n 
dt5k dme Swap for Pet k'fl • arel 
luir<ho--arc: Tc:l. 01·20Z!i616eYa 
Wk2t Alie• aorlndtc •Ill t•ap °' !iCU 
£1!i,"'Ol't bC20 Tel Leedl6616'>' 
l l'I Spearum.e•oellen1~ 1t011. ptin 
rwr arcade qualr•) prna;. •llttl.ldl•J 
Dcklder. S«.mtile, ~ .. and$) 
~C-£200.your f0fl 120 Tcl 
01-2021123 
w ..... 16K ZX81 proa,t,ffl'li on tape:, 
mu$! be lllldc:r l2 --.! wor lrn11, c:1 )0 
l)cfc:lldc:1, A"t'ffli!h J Mc:lkw, 
O.,c:enha.-c,n, Clay Lane:, Wl11tc:p 1e, 
\\ 1Mford. Cht;;h,rc: CW7 2QE I..IAi 
()ftlypk-
Olil:1 "8K RAM,au,ew,1t11• ·antc:da,fi . 
t,o,.c:d •1111 PSU and demo 1apc: O.. ly 
£1"40 Tc:I Rotbc:rl'l.wn{0709)!ilQJJ6 
"- sol1• --arc:.Don.1qiK1ftJMan-. 
Drl&Ofl Tre k, Gnnd Prii , Planet llt\--a· 
..o1. Madnc:iland M1notMM Swopany 
oneOfmott.forMlyothe-n Tc:l.bleof 
Ma11(062-')11·l74aftc:r(ipm 
Auft VCS thll •llh warn.nl), rl\ll 
e-anod,cS,Corno,. 1,StarinaMcr, MIS6'le 
COfflmand, Dtk ndc:r, Rlldc:n of the 
I.ml Art, llXI ~ Td Ol-731 OO!i 
lf1crfiprn 
Auft VCS ur,, ... W arlord.. £U 
B<,..lallJ. UO Breakout . .UO Bladt· 
Jack.£8 11M at kie-.~.DIK'hal 
Ro-4 . K11.m,aa.,1.,., PAll , AS.Stveb,nd 

PC\ JUl'-EJO.-JULV6.1'*3 

PCN Billboard .t.c.. Atom 12K+12K Flo aun, POl.n1 
RO M and Toolbos. ROM rc:1\lla1cd 
PSU . M111ypmaaadboob.Mllpc:e11 
tcrttnnKllutor.£150 1helot Td:01 ·328 
m.tal\er6.JOpn 

UQOl 12K CelffiOII monitor E.i ended 
11tUll "8 K Ulowerc.,e lT MMnor.3 • oomJN1e 1 ~nct""°1 lh £2J Sc:I B.--!ilJ,'Cl.lCMdrc:\"Cned!M"anen 
dn;kdnn-1. ldc:p,n nlt'r...cc:.,y ntbett,. forU Tel Ol·!i11 IJl 7( Dtrc:k) hov.K'IIW1rc:d<:aK.notpcrfeabu10illt)' 
,, + _ ........ nc1prorr-- ,1"0 T ct ...... aoftnre Alt)"bodyUttc:rUc:d 00 Tel 01-ml867C"ft(Cl'O)'OOI) 
C• rdiff6.i906 John Edmun(li; 11 flarl"'I I IOh•'Ue udlanpdub lor ........ OXNXl video piae. very pod 
~ ZX81 ltiK ontmond1o6d.boud IMSt,«l,ru,r.lti K. '8 K,P 111IOe-kc:IMk.t1. oondl 11ot1. 7a-e-anfld&n1lld\tdl .. 
..it.II leach, manWII. °""<'' »)I( ol 61 Alboume ClbM;, Bn&fllOII Endoiie Mi.lllfflllM Y.'ill KU~ £80 Myrtle 
'°'1wuc:i..:ludi11&C.--,Aip!Sun11J.a. SAE .,..Oflofprop Cot11,c:, Le ... Road. 0.Wmktp, '°'· MOMf'l()ty. J.D DdCftdc:f , ICtt~ .............., e-annda,e 101•-.:,pfor lllly Nonh Dt"<'«'I Te l C)ulde!p 807'9 
oo o.o n1: K,b)1h rzno. P It P. o1t1c, -.tvc-•1we-~1or11wVk20 eve. 
lndudc:d . · Tel. Sha•8A89J5 . ~ AIOm. ltiK ROM (FP ROM + 
M.t Sur Ratdtn , Shlmut, Alf Sintc:, ........ a.rtndp for Vic: 20, AIII •• Propam Pv,r,c:, ToofbQ•) . 12K RAM. 
F~r .M~iy f un l k*lellldothc:n. onp...tJ*hg:,q.barpio1LJU$1.U , · c;:m;e-ttc r«order. PSU. lcrdt. ~,. 
£10c:ach Tc:I 8mt ol(0212)4066Hpm- Tc:l:Ott"YSI M.y (~)42t toftWJ.~ ( lnvxkr f «tt. lri.trodudory 
1pm ~· 1rn,w thll1JC:MOlorp111 , .... 16K V1dOtohwareph,sunu. PKk. Prol«10f, C)b Alf.Id: CIC), 
..... lt1tc:th•-TV J-,.c:tC'OMOk ~fro.Ort~•-tc:dTel.(05J.4) il~Td Bn1M f c:rry82(1867" 
• ..ih 12 cartndfc:i. lldl,diftJ Doftkey, 26204or21 41' after'pni w_...,n, rorn.putc:rrnasa.nnn-.k 
Koac , M~rcc:on, O..~ and IU I forNile.ltmot! ae-w(-+ kadllld lffllC1 contaulnlf Sp«tf\1111 pro,p-llfflS 
l>r"1°"L.COAOYC1£400, •JIW:lllor.£llf0 ffiall"').W.Si.\toh•--arelapnforNk, pkaK' J.- K,lb). I) Phillopt; V.al k . 
cw, Td 6n11ol80310 £12 (llldllda V111·'"*· Stanr11&1. l-0 R.11,·mnc:y, G,r;c:nt NP2 SBN Ttl. 0685 
1U l ptuirotni,u1tr1NPZ1Ra,O'l'tr20 Dtfe-lllk r . l-0 MMC)- Tel 01•"C:ntry 841561.tkr6pm 
I K proCfMM Uld aJI leads, OJ Aho 49'28 (Andy) Zlll 16K phn; K.1yd« fll.ll wze 
lnic:rwate ElttHOIIIC Footbd &NM, .... 1dc:t)-pc: ,nth tol""--arc: Md kc:)board, W of,...- lolt•arc: , (111· 
on.I}' a~ ln1crme-d' V.m c: IO: 7 llafd,t,Nc: intc:rfaoc for OBC M1Cto dud ,'lf f¥1 Suti••i,oe , a.a. Md 
Copfo«I Road. 6, llc:ncay Eac• or Td Slalld, manuah ~ du$t Cffl"<'t aha Scrllllbk) and liura u 1H. 000f olWn 
02774!il27 4 1ncl\Mkd, p:,d a)lld,0011. Ill for £15 Tc:I (07M2)529 11(Ashford, MiddJc) 
Vie 11 toft.--.,e for 5* 1111:luda 611IJ, ON), Muk II l.oedl; 74)060 T ... TRSM) Colour Compuic:r, lhrtt 
~fu. Cown!Mh Ind many more Vie 2t boIN II OS caw: 11c rc:corder months old, ptJd £2«1, •ll ICU' ~ ( lllO 
T el {0742)61'224tordn ... ii.Ofwnte10 Ma!ilcnn,thc Vic"20booli:.1)·1nhaw:r OIIO Tc:I 61lac:nc:ay 52492 for funher 
I AdlUIJIOltl Crn«nl. l'ano.t CN161, lllpe pt111; pmN tape: 1ndudln1 Siar de-laih(EJK 1) 
Shdfi,c:ld:5j88 P Elldltapecos.uo w.n. Froac-r. Cruy BaJloon, (l !IO tw,I Han- BBC B Micro - •"tth 10 
,..._ Accl6KSoll"rc:Dictat or. U Td . Ol·l409f'illaftc:r5pm 1r.-pe-op,:11oundl.ondo9arc:akw 
ln1rvdc:n. £4 Brc:akOU!, 0 ~ lblph zut (16K) Zon ·X soul!ld 111111. Kemp- 1•-ops . ncw,, up , prosr11 .... nwtJUllln 
Lorcni.k 6rootElldDn 'ft.l leMy-• JIOll l c:yboe.rd. C20 WOl'lh of tofl•--a.re, CIC Aho ha\"<' Off ( .«J P'oC'lffll Tel 
Ardel.Sohhlall. MKlaldt89SSJA S9tttrur.bolrd.kadt.~e1C AU 0 1-90268.38.• kforBlui ,111 
Vie 11 C2N ~ ue. 1e-nll cue- nunl eondtltOII Cwt o--er (Iii) aa:q,t ,....-..,. toft...-..-c Chal1C'C!Pt:n1u1n and 
cable,o••erJOproa,arn.. pcrftt1COfMb. (1 27ono Tel S Kenl01101 01-6606001 lil 11111cdll OU1C/Wu~.a99,ac:1r1or 
ltOII.-Ualandma~.CVC"f)'ll'IIIIJ M.t VCSll!de-t&JMainnd,allldudlnt: lwoplorwmil1re-assc:1 1a,NMW Alto 
holed. -vrtll l:200. pnoc ,ne-hidtn, AAe-roelh. Be-m:rt. Dtmoe A111Kk. •'Mltc:d.111namr.busonc:MOJedl.ca t,on 
J'°"'.atc llld t11w1.- £1XI 1)11() Td P......,.~Spa,cc, ln,-.kn.alt,o,.c:d . ptlftlOYll Tri (0210)21 StZO(Crewe) 
Gk-nbol181,20taftt'rSpm ,·re Wort .lli210.• k.•'11£ 150ono. Tl'I 1'1t1N leve lll .l2 Khpa ~ l111crfae-e 
-.....: !iO Vic Prop1m1, U Ma$tcnna ALt.noo,(0908))19668c:,allld• C'nds (100 LVUI prWIICf , aoo. , ..... dlW, 
M,C (ZXSI), 0 8 ~ Compo.ate:, ....... ZX Sp«irwn, pay £61. Al'IO £JOClpa1r.l6Kkeyboe.rd1110N1or.£?lXI 
0a~ J. l2 Vic RdM anua.1,£6 A<h· .....,lc:d 8/WTV ,.ny)U('UCC:pl1: 4 111 OfCOllllple-1C,£1,0 ldc:ahmallti.lllCM 
•rnd Basoe Prot:r- . £4 Jerry, 13& Will,natop,,y(IO W n1c:100u~r Tel Wotve-rh~on6Jl88' 
lhllmanOIIROld,L.ondoll ,Nl Bf)'llll , ll l laup;, ·oew RNd, Sc:ll()ft, ,._,, Mz...80K . .IIIJhrctOl11IIQIIJ1JIPhQ 
._.. Ace:, bfaftd nc:• (1.1t1•--arucd Oe•'OIIEXl22 Pf board f111«1 ..... t.11£1())u,holl••c:M 
pru,e-), b...-pWI II £10. Tc:I Mchon ...... Vic:20arcadepmn,e-anrJdac:s, ~lie, l'l)Od ~IIOII, £425 °' .. ,u 
Mo,,,bny(Lcoa)6.l611 CtiKUaOforhe1toft •11re Tc:I DIKlc:y 1•q, for B6C8 Tc:l.0619622:860a~c:r 4 
Vle11 + )K,cbt.aswue,,oy,tic: k , Supe r 237189 aftc:r 4 JO pm a.nd Ml: for f1111 
&panckr.A•"<'IIJCn. lU!r.cc: , Slarbal- Rachatd ,... O,OOOco..pumTVpn,e,wor th 
1le.Omcplu.cccat1ndcn 1,C11K11n . _.... bOllw (Olllf'I.I ICI A tan, One, 6M ,110t 1ha1oid,•-a11105.~ 
,,duct,"' Vkmc:n, Mynad , ~land t>nconorh kc Mllllbe-10oldc rt llan$1X (5)• ·0fth£16c:act..wa111 (8 c:act.,botb 
mapz,nt'tW()tlh(4j(I Sdb£2SO Tri 1n0111115 Tc:I (010.l) 7336'5 (Sl,u1II- hal f pr,c,c: Tc:I (Ol44) 51S4h..u 
lntif,dd656 amp1011) mmt (Apple ll c:q11 .. alc:111)•11h 1wo 
C--t 1C!i02PPcnona1Compuic:,.a..- .....,. ,'leleopK07000phll1wo~1- dri.11 dn..u, Apple~ modlric:a· 
plc:tc:•1thC11K1te11uc rfaoc udmi11111- 1n, Mlllldlk11Uld$a&clb&e-Anact,W IIOII, p,nc:,a and uiol11,u k'f t ...-arc: Md 
lb,(400IIOTcl 01-BlmlC\lc:•np 0110orswopfor£X8 i•11h l6K Tet nwtelllk,£100 Tc:I 01·908l9J9e..a 
llldweckclllh (Frc:dd),) (06J1)6MJll{N~lc:) only 

: READERS' BUY &SELL FORM : 
I =~:~s:~ii~~~ ~~:1°u;1:~~~~:~ : ~~;:~to)~:.~;~,} n

1

; ::r~~n~/;; ~: ~fu~;;~I 
I number and send 1t wilh a cheque or pos1al order ro, £ 1.50 payable to VNU Business Publica1ions, 1 

to Bill boa rd , Pt rsonal C ompulr:r Ne,irs, 62 Ox(ord Slrtt l . Lond on WI A 2 11G. But rtme mber, t h 1s
1 I servtC'c 1s nol for romme,cial ad..-ert1semenis; we will not include ads from cornpanu:s large or 

I i;1s~i~: ~~::;~~scfi~7'~e"_~l:;~i
1
~:~~

1
~~~;~ ~~~~~~:· :~~: n;:~:;~i~

1
:: ~:~~:: ~: 

I Please wntedea,ly putttngo nlyo ne word in each box. and remember to include your full addttSS 
d lrkphon n mtwr C\en tf )'Ou don't \\'ant them m the ad .. ' u 

I 
I I 
I I 
I I 
I I 

I I 

' I I 

I I 

I I __ :, 

" 



btel : £10 per single column cm M1n1mum "zc 3 cm ~rics dt\C.'Ount a\-a1lablc. M«ltankal Data: Colu mn " 1d1h , 1 column 
57mm. 2column,; 118mm. '.\column~ 179mm. C.,,.o.tn: !Oda), poor 1opubh,ation 

Software for 
• PET SHARP 

·­-· 

TEXAS ,.....,_ __ .. _ .. a-......o... __ _ ... ~--=":,"-..... ....... ... ___ ........ ~ 

::...,"":.::-0:::: ......... ~ ................ 
s.i-,=-c-.e-:....c-
=-c-- .. -·o.-·-·­.. _ 
,.._ ... ,.,..........._~2MS$t5,M ) 

T ............... IJI~ ,..,,...._,uo .... ,..... 
~ U~AIUS SQFTUJME 

CAI YOU MISS OUT ON 
A GOOD GAME? 

We couldn't which Is how we cen oft• you 
mote quality progr-,nt. 
ForlNIOragon32 
&;:.,.,.., 13 tl.45. Odyuey J*t1 1-,ICI 2 tl .15. 
ForlNl8"cttuffl"8K 
M)'Mlry~ tuo . MUMteode tUO , 
For walogue Ind UI Ollaill lO OIOllt any ol h 

llllc:lw, .,....Wfile tc> 

Bamby Software 
Levert>urgh 
Isle ot Harr is 

PA133TX . 
or phone085982 313 or 239. 

PINse phone between 9am and 9pm . 

PHOTON SOFTWARE 
. PRESENTS 

• FOR THE TEW TI NIU • 
GAIIEITA.PE 11 

fM~O.,,. .......C.00. .~ ~ 
Mwl~._,....,,.,._~t,tsi'ldP&P -­GAIIEITAPI! 2 : 

~~S::~o.11.o.,i....,o. --· PHOTON so nWARI 
»L ..... lleN, LINNNW11. ltt:1111"5ffl1 . 

A SINClAIR SOFTWARE.'HAROWARE 
SPECIALIST CONVENIENTl Y 5'TUA TEO 
N'EARM1 ANOM62MOTORWAYS 

PHILIP COPLEY HI-FI L TO 
6 WESTLEY STREET, OSSETT, 
WEST YORKSHIRE 
TEL: 0924 2T2545 
HOURSOf"BUSINESS TUE-SAT 1030-5 .30 
OPEN BY APPOINTMENT UHTil 8P M 

eo..taet: Ian Whorlc) on OI-J2J '.\211 

Software 

BBC CHARACTER GENERA TOR 
Menu dnwn tdtits include renect. inven and 3 ::ts ~~~~~ mliti-dlaractef 

£9 .15 P&Pf"ACt: 
CHEOUESTO 

VISCOUNT SE.RVICES LTD 
2A 8outton Ao9d, SoutheN , HMta. 

NO FUSS GUARANTEE 0705,,l3.3&33 

ProfllSOr Fr• nk tortt1 '1 H5 HORSE 
RACE FORECAST p,09~ tl • 
1« iou 1 pun,., ·, eid to sensi tN bett ing 
O.u i1 ffl t~ from • i,porting ,,....,,.. 
P9Pft' .net the pr09rsm p«>ducn 
bttt ing recommendluo,- . 
Vers,on,...,..labletOf 
Appl• II. '-to VidlO G.n ~. TRS-80, 
Spectr u m. zxa1.eac ·a ·, '"-Br•N'I . 
Stwirp MZ80A . Sh.Mp MZIOK. 

~~~ :"i;m;:::,.Sciffl<». 
0.. l fOtlt St . Gi1-1. 8 111:k.i i,g'-"'ll l,e. 
Footblll POOis FOf«ml .,..,!able 

ORIC1 
CMATl*'llll'UO~IWffllUIITNAllllllWt: 

CIISASK..a--.,.Tl nl Tf.M;&IT"I'. 

___ _... ______ ......,.. __ 
:':"a-....:::::-:.~'==,':'.: =--==::::=.:: ... __ _ _____ ._ .......... - -.... ::=-.:.·=:.=---......... 
~'!'£e!F.ar.£:r.:~:: =--.. -::.= ... ..--..... '--- ......... - .ht 

MICROPLOT 
1tn.lftcni1 .~ .c...,m111 . 

PHONE: 0203 503031 

• 
HICH REWARD f'OROUALITYPROCRAMS 
FOR ALL MICROS. SEND YOUR CASSl.Tl'E 
Wffll DETAILS FOR F:V ALUATJON TO: 

MICRO·TRONICS, 
Z7A MILJUCET S'TllEET , 

TAMWO ff1JTSl717LIL 

SPECTRUM 
BACK-UP COPIER 

,,. ... al .. )'1111"9c11Dmdl14t~O, ......... -o=:m-
'°'""-""" Nodltl~...., .... - ,....._ 

l.NyllO-

Odlf TME ~m.~zx rc-,u,. 
KI.YSOn , Dept . P(: N 1 

1-.-a, ...., Londor1Jo117IIIA 
,e l((y90FT...__.NIIIID~N ------

PrQRrammers Wanted 
We requi~ ql"lil f progr.mtt fM most 
micro '1 Mtd r..pmMncl JWOIUlfflfMB to 
utwkrt.ike conlrK1 wor\ . 
We fMY c.Hh fffl , roy.alties .and diit ribule 
inthf.UK.lftdUSA . 
~ .· B.lsingilob (0156) 15 1070twrlte 
to 
DREAM SOFTWARE, P.O. Bo:1164, 
hlin oke', H•nb . RGl 1 2l8 

LYNX OWNERS 
Nl.UO.~~=:;::UNr 
~[9~~-~ct-,.,.ptytClt 

NILUG 
5l, Klngswood A¥erNM, Sencl'1fs1Md , 

Soi.ittl G,oydon , CR2 IOO. 
Tiwllrsf~-/'IOW~ 

PCN JUNEJO.JULY6, 198J 



HOBBYIST LIMITED 
o,..,qys,a...1,- . ........... '*""' 

5 .... . ---c.nn.. :t=::.,~~==-~==-
~~-...:IIIOOl<tl 

3TM Bro.ctway, Mano,Ha ll Road, 
Southwtct, Brigh ton BN.4 4NO 

Insurance 

INSURE 
YOUR COMPUTER 

lmp,Kt ~ FN , 11WfflTnnaltln....,MAI 
,or)'OUf'CompulW E~ : 
C1aotr..n,- ai .OOP9Cf0(...-J 
tf,SOOlbO.SOO tl '- OOp.1t1J,-J 
tt.SOl>IO{W.000 t1•00,-U'S f..-J 
tro.ooo ao_oo,,.m,-_, 

_.,._ 
KGJ ln.u r•nc • Brok~ • ......... -. .......... --.... 

Ta1(03Ml)UD'Hd 

Hardware 

SPECIAL INTRODUCTORY 
OFFER FOR THE LA TEST 
+ BEST OSBORNE YET! 

* 80 Column screen * Double Density * Green phosphor screen 
SPECIAL PRICE £1 ,195 

~dieool,,wllon~"°""",_.P'Q 
t1 .... . WONITOAS 12ifteflfflOl'IIIOrSlorNo.t,a,N, ...... "'"""'"'~ ' allllAt:t TIIIQA CAMOlL ll l. llnl 111111 

DLA COMPUTER SERVICES LTD 
105 Mytchett Road, Mytchett, 

Camberley, Surrey. 
Tel. (Farnborough) 0252 516766. ..... ____ ........... 

...... C..-C.,MJUI 

To Let 

SVRPLIJS PREMISES 
TO LET 

llNGEL ISLINGTON 
N.l 

IDEAL FOR ST\IOIO, COMMEAtSOfTWARE OR 
OFFICES ATTRACTMRENTII.EA.SE 

Ol -3592465 

Software 

POi JUNEJO.J ULY6 . 198) 

NO HIDDEN EXTRAS-YOU PAY THE PRICE YOU SEE 
VERBATIM DATALIFE FLOPPIES 
M0525·015550·5500TWINPACK .......... CS.36 

10PACK ................. .. ..... ................................... t 21.25 
M0577-01550077 80TRACKTWINPACK t7.28 

10PACK . . .................... t 30.41 
MOSS0-01 0500TWIN PACK t7 .32 

10PACK........... . ............ t30 .61 
PAPER·PACK(250sheets9 .5> 11) ............................................................... C4.02 
LABEL PACK (250tabe ls !its 9.5trac1or) C5.32DISC-BOX (Slores 50 floppe s) £2 1.21 
MX80 RIBBON ...... . .................. ..... t4. 23 
VERBATIMS.25Cleaningkot .. . ....................... ts .23 

REMEMBER VAT AND CARRIAGE ARE INCLUDED 
YOU PAY THE PRICE YOU SEE i 

COMPACLTD • COMMER«: MOOS£, STUMT STll[fT, 
LUTON, l [ Of0fl0$HIRILU1SAU 

Te l. 0582 45 2 580 

Accessories 

Pru •r.<mm m• thc 

PET/CBM 
lh R .. ~10 \\ c, 1 

SIM Ollf'J•,,...---.dwrE'TCIM• ( l4" • _...._.. ,,oi., 

"""" ADOUSS 

,. ___ ..,_ __ 
Al $ AS$0CIATES 
ltlftia MI Ho41St, lthi:111W11 G1nltn1,l1ltiol 
W. Yoruil re ID17 ISHP. Ttl lllt74) 5145'3 

SHORT -LENGTH 
COMPUTER/AUDIO TAPES 
~~q'::.~1t1-==r::=i:;::,:: 
then tit bec k end relu . 
Premeum Grade Agfa R.F.W. Cassettes. 
Manutacturttt ol t'lgtl quaAity btank casset· =,~~~-:r~~ 
purc:hase2S c.lssetl81ol 21t\rT'«IUtt$NCh 

:t,~~~1~.~~'= ru,: remttance IO: R.F.W. ~ Ing "Y~~:oc::=.t~:r~=h~~·~t 
T~ : 0205 750 595 

All~ .,_ Jndu-1wot VATat lh ~=.:..~=.~ 
"'*) 25 c•••• tt •• 

(-Ct.95p&p) 
0 2'hnw'it [1195 
0 5mn1 [12-20 
o emn1 t12 _, 5 
orn mn1 t12 .eo 
0 10- [1320 
0 12'>tl'l'linl [13 .95 

50 c ....... . 
Condudingt2.49p&p ) 

0 2'h ffill"II: t:22.75 
0 5ff'IIM t:2295 
0 9ff'IIM £23'9 
Orn ff'IIM £2399 
0 10mww WN 
0 12* IIW'II t2e.,, 

100caaaett•• 
(- £3.50 p&p) 

0 2\t llW'II £4350 
C SIIW'II tu SO 
O IIIW'II £'5 .50 
0 7'hmne to&e.50 
a 1omN t.aso 
a 12'h .,...,. £5350 
lncludinO ln&ay card & side-tabels. 

Total Aerrittance £ ------
NAME--- ------
AOORESS--------

lenclosemy~---­
PIMN m11ke cheque/PO p.yeble R,F,W. 

" 
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THf.NEWDnTAl ,H TfOATHEIIC 

:=::-..=_r-=.:s:-'J::...~.,.....~ 
tu•,.,m 

MAOYM.T .-tnf D tldrill - ·•A&,ti•Vc20 ntsuo 
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U..llf,_.._a.1A1ASE- .... tr-,,i~........, 

=-rinr.rir:i:::::.-;.-::=..::r ........... 
on 

OM .. S_.,NO.. llif 

r::-"""':1.~~1=-... --=..-=. .. ,s 

,_,_. ............ , ....... ,_._ UM 

WIIAl.ll'UTT(llllfflDIU U.M ..,_o ••-•n...,..,u ...... ,.,..,--.Tllt 
::--~ ...... '°'*"-""CIICllllllllilllllll .............. 

IS.- ........ lV ,....IO.-'IICI-..-J 

Dll TAIU.IOY STICINU OSfTFOIIIICf1 e • 
O(UA "' I ADAP'TOfl IOI MID CMI.[ ru • 

MAKE YOUR 
ADVERTISING 

COUNT 
PERSONAL 
COMPUTER 

NEWS 
offers 

IMMEDIATE 
IMPACT 

on your market 
Call Ian Whorley 

or 
Christian McCarthy 
on (01) 323 3211 

Microshop Classified 

e At.t VCS carmd,n for N rc-. W,c: tdec:hon from 
onty l\p • da) Lile \km bmlup 11, UO !lend 
ffirqUIL'..,P(). and c-nq1111a 10 Loophok Sof1• .1rc. 
T )Mwydd. Cx C .. 1c-U Est,K-. Bu1l1h " c:I~. l"<Pw}~ 
. ....... ~ 8 .... _MdllCOOVllf)plic.t tlOII 
fll lly ~ ,, ·e pnce In( •· ~~ a. rtqiacw 
Com1.i:·M1C10, l6 Kl'ltti • 'Of1hStr tt1. Roy!iton, Jlc rtl 
e ~ Ne,i,ffl,n UKr Group Mc-mb«1hip 
1ndudn .!i.tonthly 1'e•Wuc-r Bnu11n £8 ~ I~ • 
n, .38 Euro,,c £1 1.)J USA £1)66 f'l)lMftl 10 
A nllKllly l lodfr. 15SI Jot111',C01.1n, W1l didJ 'ol.'FI 
?RY Tram.ta\hG1robilnk6420JJOO,p!'dcrml 
• LNNIIII l'Of Lpu; pmn' ~ cl k:>ol nc, f11t1hcr 
COfflPl,lm AUK\ by \t,1m.. a here Send ct.cq11e for 
£5 00 l o h ddlimcnt. 7 Elmtrtt A VHIIC . Wctt 
8 ndpord. ' othngNIII J\0?7JU U11h1.a o.11 rc,~nc:• 
• n lt/ 4.1 s.ftw.. rompu1cr "rdpmc JofOM"or 1wo 
pl.ll)C'O ~dl'Ompilhbk U ccllc-al~. Bcat 
romputcr or JOU' fnc'~ 0 9'. Tcktofl {UK). )0 

Gtf,IOII Wood R'*1, IA-eds fl C'al ' " (KOOi 
e "-l2. lno11n1nc,•pmn ·e,~·, Ynll 
.U 00 •·Darcdc\11 Plloc' l100 "OuiYI Rc-1.on' 
£7 00 Spcctni111 ··Supatrck" £7 00 One I . -Smu1· 
pen· l~...r· £7 00 ln1co,oft 4 Crac Plxc. Aber· 
d«R.Srodad 
e L,n 41MMM1•,1rc Lab)rmt h -JD \1uc C'hantt l· 
lor UK E.ronomywmvla 1or Olhcllo-Trad,uon.al 
eo.rd Game Sp,KC Trek - Zap the Ki.n,o., (4 1, 
each MVO!ng P ~ P O.War Cotllf"'llfll, 17 Tea 
Oo,e. l"on~ildt. Susw ~ 

GRAPHICS 
' Tltt New lntelllte nt Gr1pklcs Rff 
• Serial Dr p1t1lltl tptt1Uo11 
' 31commands 
• s1z1ts611:,1,on ,11il,1 
• 151ZS lt r1 

'Pric:tsl romt551K. 

COMPUTER AIOS 
., ....... Cr . ....... . lAIIIU:ltllCII 

Clubs 

SIRIUS USER CLUB 
M[(flHG Ofil MONO,\Y 25TH JUl..'f 1983 AT TM[ 
Kll'(lf[D'l'ltOTCl [USTON LOfoOON ••rnsc NTAllONS 
AAO DEMONSTRATIONS Of" 1115 Ml"SL SGS. M.SA.11 
NDM"IAlllGUl , ACKAGCS 

O(lAUrltOM :UfTllP'tl $(MOU$[. COltOC* 
SBU T, lUTOM. flL: (0582)41 2214 

MEMBERSHIP WORLDWIDE 

Appointments 

TO ADVERTISE 
MICROCOMPUTERS 

£250 COMMISSION 
YES, We will pay up 10 £250 or 5% of Sale 10 Agents, 
Reps or Persons who supply to us a business lead 
which we convert into a sale. 

For details: 
Computer Incentives , 
500 Chesham House, 

150 Regen t Steel , 
London WIR SFA 

Tel : 01-439 6288 

IN THE APPOINTMENTS 
SECTION OF 

CALL IAN WHORLEY 
ON 

01-323 3211 



NOTE TO EXHIBITORS 
1982: 47,543 reasons to be at 

the 5th PCW Show 

1983 : 20 chances to be at the 6th 
Six months before the doors open on the 6th PCW Show, Britain's number 
one micro event, only 20 stands* are available for allocation. Need we say 

more ... ? 

To discuss stand availability today, phone Timothy Collins on O 1-486 1951. 
For exhibitor list and further information write to Montbuild Ltd, 11 

Manchester Square, WI M 5 Ab, Telex 24591. 

* correct at 20.4.83 

BARBICAN CENTRE, CITY OF LONDON 
28 September - 2 October 1983 

PCN JU'\;[ :,0.JUl' 6. lfJtQ 



Words in 
edgeways 

ErSC* MCIS-HwWlsW.. • tlpt 
.... ....., .t 130 .... ,- -
......, Nln4 i.,. u.. 4nlre .. ..tt ... ,..,......,...........,.,. .. .,. .,,,_......_ .... ._.,_. 
UNltepllNU..ltiilie ,,- .... •130 "'1:Ml' *..._. ..... ..... 
~1ttww..1u,1U..,tb ? .... 
. .. . ... tr...E..- ....... 

I ... tWU..Su..wC.-MIIIP'rt. t- • 
...... .. HllO. £,IIN II __..U.. 

HASH-UP ••• 

Just to set your minds at rest 
PCN is able to re,·eal 1hat 
Victo r's mos 1 rccenl ad deliber· 
ately shows the machi ne up,­
side-do wn. Th is 1s supposed 10 
catch you r e)·e. and it certain!) 
"orh. It maye,en ha,edra"n 
your eyea"ayfromasurpns 1ng 
clai m in 1hetex 1. 

._.'4!~Wiillll-...llil ::=-,,;.:=::, .:':'=:: 
The Program lis1ing 1n Portrait 
of 1he A 1ari as an Artis1. PCN 
issue l6,"assl1gh1lynusleadmg 
- 1\ tarians should no1e tha 1. 
where the program says£. they 
shou ld type I. Sorry for the 
1rnuuion! 

- · 
The ha rd disk op tion. "e are 

1old, gi,·cs you IOMb -
'equ ivale nl 10 three m1lhon 
words' . Veryshort"ords! 

;c ~ • Pro-Testof1heTandyT RS·80 Model 100 
~ =::::..; • The new Digita l Researc h Basic for CP1M 
~ -... 86 mac hines i: 5!! • U1ility packages for the Newbram BUT NO COVER·UP 

~ 
•l 41'9 ...., • RS232 inlerfacc for 1he ZX mac hines Apologies to Jay Myrdall. 

U'D/ $ I ~ --• • ROMs ror Co mmodoremachines L.--......- · 11 1 

A re,ol!.:nary ne: uaining 9 ~ • ~; !:.~er: Vic20. Spce1,um. BBC. ~1i~~~::~~:E~~ 
method seems to be just the ~ LI.I e Micropaedia Sound Par t 2 last "'ee k's co,e r was wrongly 

~ ~~~t;:~::~:1.;;:~:~~ ==================================~cr~e~d·:•e~d~-~~~~ ~~ 
take """ 10 full p,o ficiency ~ - -~ 
1n ... well. no 11me at all. ..., "'•If"" _J::_~~-r~.. 0 Silicon Valley Computer 't -~ o{" 

Cen tre is adveri ismg on-sight ~~ • . . t . .. ~ 

trainrng cou...s ro, people ~....._°' ~~\I " ho, "c assu me. find ten m1· · j 
nutes 10 learn Usa a b11 of a \ 
stram. On-s1gh1 tra mmg pre-
sumably in,·ohes the use of ~ 
na,h cards and a series of tutors o0 °0~ ._ . .-:·:·:·:·.· .. ::\: -:,: 
h1ding behind the door . c:-----

PC N Datelines keeps }Ou 1n touc h wi1h up-com inge\e nts. Make 
sur e }'OU encer them in )Our Chary. 

Organ isers "'ho "'ould like details of coming e,ents included in 

PCN Datelines shou ld send lhe informa11on a t lca'!>t one mon1h 
before the e\en l. Wn te to PCN D:nehnc'!>. Perwnal Compute r 
News. 620xfo rd S1ree1, London \VIA 21 IG. 

UK EVENTS ·- .... 
IN"<po Curopc '8J Ju11e 29,Jul) ' I 
Malvern Microcomptucr Fa ir JUI):? 

,\I K"roTn1de '83 Ju ly6-8 
IBM UscrsConfcrence &. Ju i) 12·14 
Exh1bmon 
81hZXM1trora1 r Au5ust20 
Acor n Usc r Exh 1bit1CW1 AuJUSI 2.~· 18 

Compuc er Ope n D ay September I 

I lomc [ntcrt ammcn1 Shew. Scpl7·!5 
Computer Open Da) Ex:h1b111on Scptcmber22 
Microcompu1crs 1n 8U)IIICSS Scp 27-29 
Personal Computer World Shew. Scp29--0cl 2 

[..t DlilN 
lnrer nalional M IC'roComputer Aug2 -$ 
Exh1b,oon 

Na1100al Computer Bu~1ncss & Aug 16-19 
Office: S)" te ms 
Persona l Computers&. orrlC(' Sep HI 
A utoma11CW1 Srste mi E :ch1b1t1CW1 
AIISlra han Computer Exh1b1t1CW1 Sep 13- 16 

ln1emal1011al Penphcral Eq111pmcn1 Sep 13-15 
&Sof t.,,·areE.x~ tiCWI 
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Join the jet set. 
Th e Acorn Spark-Jct printer All prin ting is logic-see ing and 

employs the very latest dry-ink bi-dir ectional and can be executed in 
printin g techn ology, resultin g in fast, normal, doub le height, doub le width 
clean and virtually noiseless printin g. and und erlin ed characters. 

Thi s is all du e to its advanced And yet, with a ll these advanced 
serial matrix pri nth ead. Electronic featur cs.,thcS park-Jct costs on ly £365 . 

impul ses fire minut e part - ;;;;;;;;;;;;iiiiiiiil icles of the carb on rod at 
high speed thr ough a 7 x7 
dot matri x, producing 
extremely hjgh-quality 
le ttering and graphi cs time 
after time. 

And, as there arc no 
moving par ts witrun th e 
head itself , th e action is as 
qui et as a wrusper. 

In additi on, th eAcorn 
Spark-Jet print er is also 
capab le of handlin g high 
resolution graphi cs and plottin g. 

It works with any 8 bit micro ­
comput er, via th e centroni cs para llel 
interface, and is specially recomm­
ended for use with th e BBC Micro 
(also designed and built by Acorn 
Compu ters Ltd.) to form a thorou ghly 
professional word, copy and graphi cs 
process ing system. 

Not only that, but )O U also 
rece ive a free program on casse tte 
that enables you to 'dump ' graphi cs 
from ei thcr monit or or TV. 
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If you' re int l'rcstcd in joinin g 
th e jct set, simpl y call in at one of th e A dealers listed below. I le' II tell 
Wi!4CORN you everythin g you need 
ciJMPUTER to know. 
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Iii 
ALL PRICES FULL INCLUSIVE OF VAT AND P&P ­

NO MORE TO PAY 
All advertised software la In stock NOW and will be 
despatched with in 48 houns of receipt of order . 

* SPECIAL INTRODUCTORY OFFER- DIEDUCT £2 
FROM TOTAL WHEN ORDIERINQ 3 CASSl!TTl!SI 


