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W hen )Ou're up against all the evil in the uni\ierse, you 
need the finest joystick. Weak, stick;: slow controls 

can only lead you to your doom. 
You need a Wico.• The controls in more than 500 

modem arcade games are actually made~ Woco! They set the 
industry standard for durability and periormance.And the same 
arcade quality goes into the Wico• )OU take home. 

Wico" joysticks work directly with the 
Commodore 64,n.1 Vic 20,1 

... a\l Atari• Home 
Computers and Atari'" Video C'James. 

Add an interface.and)Oucanconnect into 
aSinclairSpectrumor Apple 11• and lie! 11 )Qu 
ha\le a new MSX computer there's the just 
released MSX Grip Handle for )QU 

What do )QU get? A man-sized handle 
on a virtually unbreakable shall. Tough, 
ultra-sensitive Wico" switchgear. A heavy­
""' ight base.A years guarantee. And more shee 

dodging, chasing and blasting PD""' than e"'r before. 
The Wicott range includes the famous Red Ball,n,j straight 

out of the arcades. The Three Way Deluxe with interchangeable 
handles. The light but rugged Boss.And check out the state-of­
the-art Trackball: manyrnvners use it for serious programming, 

where it gives them effortless cursor control. 
Ask )"U r dealer to let )QU handle a Wico.• Quality 

()Ou'II find) costs money 
But if )OU want to ha\e less trouble fighting your 

controls, and more power for fighting the 
forces of darkness . .. only Wico• is '""°rthy 
of )OUr hand. 

w1ca~ 
THE FINEST HAND CONTROLS 

IN THE KNOWN UNIVERSE 
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The spiralli ng price war be· 
tween Sinclair and Acom 
threatens to drag all micro 
manufacturers into anot her 
damaging price- tag battle, 
from which the only winner to 
emerge will be the end user. 

OUTPUT 

ONITOR 

Sinclair has set the cat among 
the pigeons by slas hi ng the 
price of the Spectrum Plus, and 
aaa result a full-scale price war 
ison the way . 

Acorn responded immedia te­
ly by t.ltking£70offtheros t of an 
Electron. Commodore ~id last 
week tha t it was 'watching the 
situation close ly,' but it had no 

_Goi_·nc~ •-••_rcroo~_ •_d_wilh_ •_64 ________ ___ 12 ~~:~;~: tt~st; ;~i:s ~r: 
We're proud to present the first partofCrazyCaverns, an arcade continuing to fall in ones and 

r:c!:J!~::J!:!~"i!:n~~tSu~cTdO:~r:p~ r:::" by Tony ~°!~ ~~us~!i i~~~ la::.:~ 
brought the Amstrad below 

BBCout•ndabout 16 £200overChristmasis another 
-w-. --,11-,h- o_w_y-ou-h-ow- to- use- ,o- u-,C- .-,-io-poc- ke-tro- m-pu- te- ,-.,- .- ,.- m- o-te sign of the way the wind is 

termina l for your Beeb. bl~~n~pectru m Plus and the 

-~'--u,- --'"-m-="-n:..'--ph-~- ,--m-,,- ·w-,-:1-h-.v-.- ,-.u- d,-aw_ i_n_g -.w- .-, -m- .-rr-il-y -: : :~1ef~r°s~~~8a'j~~::~r 
your Spectr um. ~~~ 3!:taf %S:';; :u~~: i! 
64dowlltobusinen 22 Plus - £20fo r ak it,£30forthe =====:...._--------~- ~---Sinclai r servic e, as opposed to 
Serious upgrade possibil it ies for the Commodore 64: how much of the £30 and £50 pr ices of three 
a professional system can it be made into ? weeks ago. At t he same t.ime 

HARDWARE 
Brother'st..w 24 
Two latest releases from Brother: the BP30 graph plotter and 
TC600 Teleprocessor. 

PERIPHERALS 

Sinclai r announced that it 
would stop building and sellin g 
the-Spectrum in the UK . 

Acorn' s reply was intended a.s 
much to reassure the money 
men in the City of London as to 
boost ita challenge in t he home 
micro market. Apart from the 
scything cut to the Elec tron, it 
opened a trade-in dea l under 

~Ql_dioll_· ----- - --------- -
29 
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Cambridg e Systems Tech nology goes furt her alo ng the road to The MSX pr ice cuts started 
making the Sinclair QL what it waa always intended to be . before Christmas , whe n Toshi+ 

sonwARE ba led the way and Gold.star 
broug ht MSX below £200 for 
the first time. The Mitaubishi 

Gameplay 31 models are going in the same 
.=O:cw-:.:ec:xpe=--....,-la-k_e_o_n th-ec-h-al-le-n-ge-o-ran-ol-he-,-w-ee-k~',-ga_m_ea-~~.,-th~e :Sr:1;

5
~~~/f~~ u£°~!

9
~ow ~cb:;. micros , weeding out the good 'uns from the outrig ht 

hse>l~b ~ 

The Amst rad comes furthe r of ag e with Amsofl.'s P884:al 4T 
package, a Pascal compiler. 
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Price war Oarea up, this page ; A Oying visit to Uppe r Gum­
Or ic uber alles, page 2; Basi- tree, the setting for Richard 

~L ~i~ ~:f ::ih· J~bu!: :~~~erd's latest adve nture 

f:!~:b~or:~~~ ~J ~~!~! Software Pre-V" ... 37 
5. News of the latest. software to 

PCNCharts 5 :O~:~m1;;!Ja~~~~· and 

:R~!;:11:f~:t ~~:i ~s;r: 
machi ne sales charts . 

Billooanl 43 

Unwa nted Chr istmas pressies 
amicably disposed of or ac­
quired ~ in our free service. 

Qult/datell... 44 
c-==--=------= lO All the g088ip that 's fit to print, 
Your programming hinta and plusPCN'sda~line&forwhat 's 
Lips ttired for all. on both here and overseas . 
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In firing the opening shot 
Sinclair said that strong sa les of 
iU machines had made it poa$i· 
hie to take advantage of econo-­
mics of scal e in production , and 
so to cut prices . But it' s difficuJt 
to avoid t he conclusion that it. 
wanted to kick Arorn while it 
was down - Arom's sa les of 
Electro ns over Christmas were 
below target and the BBC, 
a lthough ita price haa ~n 
steady, is not gett ing imy 
younger . 

Sinclair will also be looking 
over its shoulder at MSX, and , 
s ince Las Vegas (issue 95) at 
Atari. Few people argue now 

;~!iil~!s9
~fie!~!~t~~it/:~ 

abou t £150. Atari's new sys-­
tem.s promise much more, 
pound for pound, but they have 
yet to delive r . 

Meanwhiletheoompany t hat 
shares the lead in the UK with 
Sin clair is keeping its powder 
dry. Commodore has th e C128 
on the way, t he Vic 20 on the 
way out, the 64 well estab­
lished, and the Cl6 apparently 
in danger of being st.ill·born 

Ata ri , which is partially re-
1ponsible for the outbrea k of 
price-cu t ting , doesn't ru le out a 
further drop in the price of the 
800XL. In the US the recom­
mended retai l pr ice is$100with 
some shops discounting it to 
$89, aothere is clearly 8COpe for 
further cuts in the UK price . 

'We haven't finalised our UK 
pricing yet, ' sa id Robert Hard ­
ing, Atari' s sa les and market­
ing manager. 'We have a world­
wide pricing strategy so we 
don't react to something that 
happens in just one market..' 



..... ........ _ to it.a 
aiticalaat week by announcing 

r:rd .=:&rofil:~!i 
t::ih ~t~1!h!~::rn~ 
selling reoord1 but there mu st 
be IOmethi..ng to account for it.a 
profit.a of $46 million. 

Stll•IM.,......._ oneor 
1983'• most attractive names 
hu finally made itintothe RIP 
column. The Li,a is no more. 
Fromnowonitwlllbeknowna, 
the Macintolh XL. It will c:ott 
$3,995; ordinary Macinl.o8hes, 
which are .till excelling and, 
more to the-point, selling, are 
r<duoed by $700. 

MU Wortdlle G,.., _._. are 
opening their doon to MSX 
wien.. They have aet up a 
tpedal MSX Help Line for 
anybodywithinterUtableqUH­
tiona about the Japanese micro 

!1:.1:::: f:-:n~:~e:"~f ~n 1i 
you need help, ringOl-7999811 
and uk for J ohn Locke or 
Georgie Gibbt. 

Allpta 5'ftwwe hu re-releued 

~~:~. ~f!it;i~g 
8~a~·~:; 

Commodore 64 game launched 
l&.11. aut umn wu 'extremely 
difficuJt to muter', its new 
venion includel a reduced skill 
'amate ur level'. May we look 
forward to more difficult ver-
1ions of some of the two-minute 
wondersnowon ule? Onlytime 
will tell. Tlto---­hu been given a BBC B with 
DFS,a monitorandaprinter,to 
uae on itA mobile information 
unit; it would like to hear from 
anybodyuainralimilar1ystem 
aoth.atyou can pu1on inform.a· 
tion and ideu on edaptationa 
and means or putting ,uch 
1yatem11 at the di1poN.l of di• 
abled people. 

Stratos pops up 
in Gennany for debut 
Oric't drH.m-machin@, the 
Stntoa., will now make it. 
debut. in Germany at the Inter­
national Microcomputer Fair 
t.his week. 

Originally, the 64K Stratoa 
wa, due to make an appearance 
In March - Lo make a clean 
aweep of the French market . 
But.y eta.gain,lhecompanybu 
changed coune and the French TOUCHIC- After ~ tfrM HNWt-hdulrd, llicndec M4I 

mu.et wait another month or ao. ........, CNllltOlldl wllaes,sot.-b',,._eo.,.tenNNl,.,..,...,.of 
Ae for t.he UK, it's st ill SMffllW.lb AatoswtlcllhntN~•reMOt •cMttol.dePN diQ: 

unclear whether the Stratoa • NWtar...,.,ou w1"1tobefrowllt.Acconfincto theM11nufactwertllls 

will be available under another lllcrMses b Nfiability NCI lih expte:b,nq. lacidentally, ft Is an RS232 
name. Orie •rt it will wait to T.$witda, Nl U. priltcipal CNI., ... be ~ eo.n,.,t.rs ..t :e.z:~~=:~~ t-~--_-_ ... _ ... _. _____ .. _._1•_2_.3525....::..:.:12.=--------...J 

m~;':i/h':,~~:~tanged Hard copy proof that 
tact icawiththeS, ,a ... .;,•aalso printers are cheaper 
trying to organ.i.se a manage- The OX-85 from Samleco it 
ment buy-out. hard copy proof that print.era 

At the moment Orie ta a are defmitely becoming cMap­
tubeidiary of a company called er . For £189, it featul"elS 120cps 

!':!tnsp0n~:,~mEder.nspnan"c•,ng
8 

d~tffi· over 80 colum111,, friction and 
•v ial Lrtctor feed, a nine-pin print 

eultyinOctober 1983(i88ue33). head, and optional lnterf acee 
Orie had debt.I of £1.01 mil· (or Centronice, RS232, and 

lion at the time, Edenspring Commodore 64. 
bailed it out by iuuing 25 Readers who have been 
mlllionoewEden,pringahares browsingthroughrecentRou. 
which raised £760,000. niaadverti.aement.tmay1"t!COI · 

But since the financial reacue ni8e lhe&erial number {DX-85). 
operat ion Orie ran intodiffieul- This is becauae Rotron ics is one 
ty and at one time one of the or the distributors for Samleco 
creditors threatened to take andwillbeaellingit.for£199 .95 
court action for the sum or - thi1 price i.e inclu.sive of the 
£100,000 owed to it. RS232 interface . 

At this moment Orie i.e talk- An unusual reatu.re of the 
ing to City iftltitutionatoorga- OX-8,Si.ethaLt.hebaaicmachine 
nise the buy~ut. If &ucce88ful comeawithnointerfllcn . The11e 
the buy-out would almost cer- are available 11tparately as 
tainlyinvolv e Tanaon-Oric'a plu.g-in cartridg e1. The RS232 
IOllwarearm . will«iet.£41.40,lheCentronics 

The upheaval• It Orie will £23, and the Commodore 64 
not help the comP41.Dy with ii.I connection £51. 76. Thie make, 
ambitious plana to rele8..9e va- the printer with the Commod­
riou.s other new machines this o"' 64 interlace a..o. 76- still 
year, but it hu at least taken cheape r than the opposition . 
th e first step by moving it.I Samleco haa not produced an 
officea to Cambridge where il interface for the $pect.rum be­
will be virtually next door to CIUM it reckons the CNl would 
Ta.n8oft.. have matched lhe Interface 1. 

The other new machines are Since thi.e interlace has a 
1uppoeed to include an IBM peeudo RS232 that worb with 

=~·::~~~it= 
version ie currently advertised 
a1 a v al !able, but don't be fooled, 
itwon'tbeout(ora monthorlO 
yeL 

For more deta.Jla. contact 
Samlet:0 on 07353-5-f.717 or 
Rotronicaon 0494-462757. 

Thom·EMI steps on 
to lapheld MAT 
Thom-EMI .. to litp into the 
portable market with a lapheld 
computer codenamed Mat 
(Mo.nagement Aid Tool). 

At the moment technical 
det.ailsoftheMat 1rea bit thin, 
&1 Thom is tight-lipped about 
ii.I creation . The launch date ia 
IOmetime Wore March . 

Mat will weigh leaethan 4lbl, 
be A4 siz.ed, and battery· 
powered with a liquid crystal 
display. It will probably fall 

eomewhere between the Data 
General One and Tandy. NEC 
and Olivetti portable.. It will 
coet Iese than £700. 

Ian Milne, marketing mana· 
ger, 1aid : 'Unlike th e personal 
computer market , where 
there's a clear and dominant 
leader, the portable market 
doet not have one cleer leader . 

'lt'1 It.ill quite a new market 
and no-one knowt where it'• 

:mrct~leo~:i~~-0::~~~~d ::u1:St>!~! p~~~::~ there 

Tie .............. Pm.m VTX pouibly an MSX-standard The DX-85 will be available 

5000 modem haa been cut in micro. in April or May by mail order 

~!~.tMJ ~:p.~~1n •.u: t; 
and get a slice of th e market .' 

~~~Yto~~~.ribce~= lr---- -----~.:.._ _ _ .:.._:.._ ______ ~ 

1pecifically for Spect.rum own­
en and the price cut aims to 
appeal to the growing band of 
Sinclair followen. 

- (0272-428781) 1181 
cut the prioeorita much fancied 
QL Auembler to £39.95 whil e 
enhancing the package by the 
addition of a link er. The price 
change brings Metacomco in 
line with the 'official' Assemb­
lu for the QL written by GST. 
E1:isting uaen of the MetaaMD­
co Auembler can upgrade to 
the enhanced venion on pay· 
ment of'a nomin e.l 1um'. 

AJ far u 1lw>rn i1 concerned 
Mai.COWdbethe1tartolarange 
ol computers . Mr Milne said: 
'We have the racilit.ies and 

ca~!~~~i:~ or the UK's big-
gcat electronics corn panie s, cer­
tain ly has a finger in almoet 

r::rv~i~~ ~-=~~u~~ 
tion. maintenan ce, el«t.rical 

C:· ~~:O":ifu~~~~::t:~ 
ware 1upplien. 

On another front It has re­
cently been active in the US. 
With the aim o( becoming the 

;u!~d!:u!!fl:SJietJi)~ b~ 
acquiring aof'lware hou.&eS. 

PCN F&BRUARY21985 



ONITOR 
BBC axe hangs over 
Chip Shop Basicode 

f!f !~!!re;{tJl8 th~f/:;si: 
code kits could be brought down 
to earth with a bump. 

The word is t hat Ba.sicode, 
the attempt at a cut-down 
transport.ab le form or Basic, 
could be for the chop. Trevor 
Taylor producer of t he BBC 
radio progra mme sa id: 'There 

BBC- BnioDde °"Hie••, out? 
are no immediate plans to 
continue to broadcastBasioode. 

vaJ~~s ~~~!~~~~~t:'~~t ~f 
hiring a programmer to pro­
duce th e programs to be trans­
mitted over the air is rather 
expensiv e.' 

Althoug h the future of Basi. 
code is atill in th e air, lhe Chip 
Shop programme is definitely 

PCN YEBRUARY2 1985 

on schedule for more dates later 
on in the year . 

The programme, which up through a seria l port to any 
started in 1983, introduced the standard video camera or re-
Basicodek.it for usentogethold corder. The 110ft.ware trans-

~~t~::~:~Th~kt[f:!:n~!~ ~:~::r,::7tn:!~~: 
:~wa:: [~~ i~~~:,p~1~ ~~ fj~ lt 'i) ._..J~~ ~~~ ~~c\t:te~/~:: 
range, the Electro n, the Dra- Paint applicationa . 
gon, an d the Orie - in t.ota l 19 Anothe r device iii Mic· 
machi nes. ronEy e fron Micron Technolo-

Th is feature ofCh ip Shop has Now you see ft _ gy of 8oi1Je, Idaho, for the Mac, 

~:Ub116ar~:~;:~~~:~· :s~ at a budget price : : ~~!t!~~.t =~;: 
en who've forked out £3.95 for M011tofusaa w our first compu- i.a an electronic eame ra that 
the kit, eage r to download free ter proceased imagea on telev i- tak es pictures through a nor· 

~:«:rf f Bi; g ra~io jd:::;: .b!! =~ ~::M!r!h~k~S:ey ~S :~c~ e:n°: e: ili e
0ff~tt~ 

drop the facility. space vehicles. The enh ance· digita l impulses. Software 

ha~ ~:gB:;,s~:i : 1~:~~:~1fo; ::~te~re e:~ l~~Jnd w~r! ::.~ .. ~~~gb u!p: i~ V:fi, 
so many different Basics on mainfra mea. Sin ce th en en· a threshold device that &ee:S 
differe nt machines. gineera, de.signen a nd movie· things aa black or white the 

The BBC also made the mis- makers have become very unit tak es four &hot, of each 

}:o~ l~~t!~!~tu~0~otr:~{~: ~:~~!~. Oii:y t~ ~t;:'~~~ :i::. !d ~~:re;~~::°th~: 
to pay for th em. 1 ing with mainframe a . to produce a roughly shaded 
• Hands off micro broadcast.a! Now image proce:&E1ing is picture . · 
See Home Front (page 5) for the coming int.Q the micro pri ce For a price tag be.low $2,900 
full story of the BBC's prob- rarI3e. Before long, the image there 18 the Phot.obase By&tem 
!ems. proceesing ability/capacity of a for the PC from Chorus Da ta 

micro may well be it.a most Syste ~ of New H.ampahire. 
importa nt aelling point . Last Thi& coruiista of a video inter· 
year some US companies, like face board for $600 called PC· 
Wang and Datacopy , brought Eye and two pieces oho ftware 
out high reaolution image pro- - Photoba.se {$235) which 
ceMOra/compute rs · the files images into dBa.se II (a nd 
$10,000 range. certain other data baae a:ya-

Th ia year there are all eorb tern) , and lmigit ($250 ), which 
of very much leu expenBive connect.t the hardware tQ 
deviceg th at bring image pro- grapbica p~am, . 
ceu ing, image filing and even In addibon to a PC you'll 
compute r eamera work into need a high resolut ion 
the reach of everyone from graphi c. adaptor ($700 an d 
IBM PC uee rs to CommOOore up), a comp09ite monochrome 
64 ex.periment.ee n . monitor ($600), and a video 

ln the executive auite the re c~era ($300) - plus dBaae 
can be a General Parametri ca II, of courae. PC-Eye will digi· 
Videoehow machine , a $3,499 tiee any picture or video frame hi·re• grap hiea compu~r with you want , with lmigit you can 
1,000 coloun , and about that modify an imq:e and insert it 
many variant& on a graph . The into another graphics progra m 

~Ksto~= o~mlo:; ft!~ ~~ n
1;rJirn:;: 

di.ak, Blide or directly to video to records in dBaae II. 
cas&ette. The potenti al market for 

Of course you also need an such devices i8 huge. At the 
IBM PC and th e Picture- It moment. moet execut ive su.ites 
software package with which get their elide preeentat.ion 
to enter your da ta into the artwork done outa ide, which 
Videoshow. The aoftware can co.t bet ween $25 an d $125 
off ere a.lmoet unlimited aseist-- per ltantparency , depend ing 
anoe in chart-ma.king , having on location and qua lit )', Man y 
26 graph form.a t.s, includ ing companies a re now find ing the 
five for pie-charta . However, hi·ret gra phica display era 

~io! ig T~~k>,;~ M:hich =~ri~:ixi:=":ta ti: 
effectively triplee rteo lution may requ ire aomet hing like 30 
by addrea&ing individual phos- to 60 slide&. At $100 a go, thiB 
phor dots on a colour monito r mounts up . 
acreen , not the three-dot pis:- M for inexpens ive Pboto­
elB. U&i~ micro-dot control, baau that can run on a micro, 
Ma cro-viB1on produ ce. images the poui bi.lit ies are endleae. 
u sharp aa thoae made by X-ray s an d pat ient. records can 
machin es in the minicomputer be marr ied in one file , finger· 
r ange. pri nt&, 1ignat uree: and ID 
~ are oth er approaches photo& are on anothe r; teeurity 

to image procesain g, the micro conacioua America will doubt.­
as camera for one . For Mac lee, be keen to put all of lhi • to 
u.e ra Koa la Technologies has uae. Whet.her it'• a good u,e 
brought out Mac vis ion, a $399 depends on your point of view 
image procesaor which hook& an. ...,. 



ONITOR 
Nimbus set to 
cloud competitors 
Rcsean;h Machines (RML) is 
reaching for the sky with a new 
machine called the Nimbus 
tha t promises to take it out ofita 
traditional educational fox-
hole. ' 

ing to sell quite a number of 
machines to education, and is 

~A~g:i:~~:~;zc~nd:rct~ 
as possible . At the moment an 
external disk drive will allow 
you to read and write 480Z 
disks, while eoftware to emu· 
late BBC Basic is under de­
velopment. 

~r,~~-;:::::,~·;:~;:Z.:?~ Joysticks designed 
!8:~in!t~;f wi1 !Pr;':t~ : for heavy duty 
wider market. Mike Fische r , Hot-sh ot games players have a 
managing director of Research choice of new joyst icks to wag­
Machine s, sa id that: 'Schools gle to destruction . The Gunshot 
and colleges are just about andHarrierjoy st ickBfromV ul­
ready to upgrade from thei r can are described as durable 
S.bit machineti to 16-bit .' he and tough - which would be a 
added that 'timi ng is ideal for wekom echange fromthecheap 
use of the new 80186'. models that tend to come apart 

The RML Nimbus has an in your hands. 
incredib le specification for a TheGunshot~ts£8.9 5, and 
machinew ith aprice startin gat pluga directl y into the Com­
£1 ,395. The machine has an modore 64 and Ata ri micros. It 
80186 running at SMH z, 192K features dual fi re buttons an d 
of RAM (including graphics ), suction pads on the base. Th e 

~;''!~:! ~:'c~l:!soa;~ft Gunahot can also be used with 

able), a minimum of one 3.5in ~ nS~rla~ t~h j~thi~~~:: 
built-in disk drive giv ing720 K st.on-<:0mpatible, and costs 
of storage. Expans ion is also £11.50. 
wellcateredfor;memorycanbe The £10.95 Harrier is tai lor 
expandeduptolMb , fourinter - made for the BBC micro a nd 
nal expansion sloUI are in- again features suction pads on 
eluded as well as a sub-system the feet. Vulcan also has a 
called Piconet . joystick interface for the Beeb 

Piconet 111lows up to 30 de- costing £12.95, that allows you 
vices to be connected to the to use Atari type joysticks. 
Nimbus through one port. Un- Soft.ware on tape a llows you to 
its that ca n be connected to thi s convert keyboard software for 
port range from RS232 and use with a joystick. 
Ce ntroni cs interfaces to mod· The joystick s are avai lable 
el118, This method of expansion throughLasky , Rumbelow,and 
saves the u.ser from running out independ e nt retailers. 
of expansio n space inside the ========= 
machine . 

Numerous facilit ies are in­
cluded as sta ndard with the 
machine . There is an RS232 
socket, mouse/joys tick socket, 
two cartridge sockets, sonkey 
(dong le) socket, three channel 
sound device , and voice output. 
A netwo rk also provides the 
facility of linking tile machine 
to other .systems. 

ResearchMachinesisexpect,-

Mac integrated 
software soon 
Software-starved Macintosh 
users will be pleased to hear 
that a full set of integrated 
applications software from 

:tetf!/'th~ c:e:r.~rii:s~~! 
l-2-3and Symphony )s hould be 
here by Apr il 

Jazz is a cloae relatio n to 
Symphony consist ing of word 
proceBAing, spreadsheet , 
gra phics, database , and com­
munications software . The 
package has been complete ly 
re- written for th e Mac so that it 
makes full use of the mouse, 
pull -down me nus, and icons. 

This cheery prospec t LA some­
what compromised by price : not 
only will Jazz cost.£495 , it also 
requires the expensively-ex­
panded 'Big Mac' to run, involv ­
ing an upgrade t.o512Kand the 
addition of the externa l floppy 
disk driv e. Thi.smeans the user 
unloading about£2,000 to get a 
st.andard Mac to run the 
packag e . 

Even so, the arr ival of Jazz is 
j U8t 88 import.ant an event for 
Apple as it is for Lotus. Apple 

desperately want.8 to build up a 
credib le app lications soft.ware 
libra ry, to tempt potential us­
ers away from the ubiqu itoU8 
PCIMSOOS standard. One of 
the Mac's target group s i.s the 
corporate buainess area whe re 
LotuaandAppl e obviouslyhope 
the customers are less price­
coruicious. 

Servicon doubles up 
on Spectrum drives 
Notcontenl with launching one 
Spectrum disk drive, Serv icon 
Dynamics (0594-542021) is 
launching two, both under the 
Crescent name. 

The cheaper and more in· 
Leresting is the Cresce nt 128 
range, which starts with the 
Crescent 128i, an inter face unit 

~~:~~,a~ \n::~-~b~ 
monitor output. This comes 
with a single 128K drive and 
costs£150. 

The unit can be expanded 
with the Crescent 128, which i.s 
a l 28K singledrive uni t costing 
£115 . The whole lot i.sdueon th e 
mar ket by Apri l. 

The system's cBpacity is con­
si derably below that of the 
newe rdi sk system.snowcoming 
on to the market, but.obv iously 
the RS423 and RGB interfaces 
will increase its attract iveness 
to users. 

Servicon also produces the 
Crescent 401 series for the 
Spectrum, which gives 200K 

storage (IOOK perside)o n a 3in 
disk. The 401 interface plu.s a 
200K DFS C08ts £230. 

Cheetah stalks 
further peripherals 
Rat.-catcher special istCheetah, 
committed to make the joystick 
redundant , is taking <in other 
familiar periphera ls. 

ln t he next eight weeks it 
plans to put out spe«h unita , 
games, a joystick interface, an 
adllpt.or , and an extensio n cable 
for the m08t popular home 
micros . 

II.$ speech synth eais module 
will be for the Commodore 64. 
Priced below £30 , it employs 
your old fri ends the alloph ones 
to make iUI gargling sound 
inte11igible. The joyst ick inter­
face is planned for tlui Spee· 
trum , as i.s t he extension cable 
set to cost £10. The games will 
be for both the Commodore and 
Sincla ir micros , but possibly 
the m08t interesting item in the 
pipeline is the simplest : a two· 
way aerial adap tor for compu ­
te r/TV input. That will set you 
backamere£2. 

Ariolasoft charges 
its batteries 
More US software is on iUI way 
to t he UK thank s to a dea l 
between Ariolasoft. and a corn· 
pany with the unlike ly name of 
Batteries Included. 

The de.BI will bring personal 
productivity soft.ware that has 
been among the best sellers in 
North America. The titles in­
clude such fami liar names 88 

Paft!:!~d 8:ei~:!1;:~t 
for those whose manBgement 
ta len~ lie in the home, and 
Home Organi se r . 

Ariolasoft opened up in the 
UKlastOctobe r withaportfolio 
of US 'en tertainment' pro g­
rams from the likes of Electro­
nic Arts imd Brode rbund. 
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c1l' OM EFRON!;. tM, - that the ~~ MEP bu been able "> give a 
help ing hand, becawieone of ita 
main objectivee is to develop 

~~;.~1 -i:~ Fothergill, director 
ofMEP, sa id: 'We provide BBC 
Radio with reeoW'Ce8 to show 
them the educat ional value of 
computer-tynchron ised radio. 

Hands off micro 
broadcastlni 
Whil e th e fight between te levi­
s ion atationa for the US aoap 
opera.a reaches ita climax, 
another tet of fottff are limber­
ing up behind the 88 C'1 micro­
phones. 

The BBC's popuhtr radio 
computer programm e Chip 
Shop could 118.ve ita Baaicode 

=~=~o~o p,::,t a n!,:;u~r ~ 
synchroniaed rad io program­
mes could get the axe. 

It all boil, down to a lack of 
funcb. At the moment the BBC 
is in a turmoil over ita licensing 
fees - and if unauoce88f'ul in 
getting the £65 it' a a.a.king for, 
ita cut.-back axe ia likely to fall 
on computer-oriented prog-
rammee. 

On the who le BBC Radio hu 
a good track record in producing 
computer-type progra.mmea. 
But it' • expenaive, eo it $8.Y8, to 
t.akeonafull-timeprogra mmer 
producing the right type of 
eoltware to go with th e radio 
coverage. 

l t'a on th is front that the 
Mic:roelectronic11 Education 
Programme (MEP) haa given 
financial ueist.ance to help 
produce educational computer­
synchroni.&ed radio program· 
Imes - for examp)e The Mole 
Concept, Comp uters at Work 
and Uniform Accelerated Mo­
tion. 

However, MEP's help is 
being withdr a wn by March 
1985 and the only direction in 
which pfOduoere can turn ii to 
BBC Publications which it.eelf 
hu l imited funda. 

"We aee computer-
synchroni9ed radio program­
me• as a simple way of direct 
teaching - with interaction 
between teachen and children. 

'I tee no reuon why BBC 
Radio couldn't pay for a compu­
ter pro,ramme r - in I.he aame 
way they do for a producer, 
reeearcher or preet nter. We 
have aet the ha.II rollin,, now 
it'a up to them where it goee 
from bere.' 

Acroea the Channel, the 
French government at.earned 
ahea d with it& plan to put 
mi.cros into its ly~. MilJiona 
of fta.ne11 were spent on equip­
ment, training counn and de­
veloping aol\ware but it bu 
fallen behind in hrof.dca4ting. 

TheUK.wualowofft.hemark 
getting a micro into every 
school, but it wasn't long before 
the BBC got its act together. 

Now BBC Radio ie atreeta 
ahead of France in producing 
ech1cational programmee in­
volving a m.icro. And in tenn.so f 
televisio n , the UK beataFrance 
hands down. 

Today a.II four televia ion ata­
tiona have had or have tome 
formofcomputerprogramme­
on BBCl Uaing the BBC Micro, 
on BBC2 Micro Live, on ITV 
Da tabaae and on Channel 4 Me 
and My Micro. 

But there'a • till room for 
improvement &nd the BBC 
shou ld protect it.a audiencee 
with eectiona l intereeta. 
l)yn.u ty, D..Uu, Coronation 
Street &nd Brook.side may glue 
large aud.iencee t.o their te levi­
sion MUI- but ahoul dn 't we be 
more concttned about qual ity 
rathe r than quantity? 

The BBC bu olwaya argued 
that the type of programme. it 
b,oadcutuhouldn'tbededded 
by the number of people likely 
to tune in. In the put thiA has 
wwl<ed vuy well. porti<ularly 
where computen hav e been 
~- BBCp......,,._.. 
in troduced a lot of ua to micros. 
I t should stick to it.a guns. 
Handt off micro broadcasts! --Julian Coleman, producer of 

BChool broadcuting, said: 'The 
MEPhuallowed u11todothinp 
that are not quite the norm. For 
instan ce, with its help we've 
produced electronic:& kite and it T ~~~'t ~~: r / 0~:t~ ~:n:~~~1~ 
hua laopaidfo r aprogrammer In Brita in one stc tor of 
to help produce three of our broadc ut ing In which P1'11· 
oomputer-•yncbron iled rad.io gr ammn u, not lnt,rruP" 

procrammes. ~~.;.;~, •-::orll~~.:~t :~= 
no'f!-:!!!10;:i8!:{~t ~=;~ :~~~. '::. ~ot":'1s1:r; 
educationa.leoftware.Theprob- lmPOttanL ' 
lem ii that educationa.l eetab- I ~:c:-,,- -- -:-:,---:--:-:::c-' 
lilbment.s hav e been puttina ................. ... 
toomuchmoneyintohardwan .... ,,,. ... __._ ... ._ .. 
andnotenoqh into80ft•an .' -111 
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GAMES 
TW LWTlTU PUBLISHER MACHINE PRICE 

I Gh0&t.8uste ra Activis ion SP,C64 £9.95 
IYI"s l>et-athlon O<ean SP.C64 £7.90 
Match Dal O<ean SP, £6.90 
Knight Lore Ulti mate SP £9.95 
30 Star Str ike Real Time SP £6.95 
Elite Aoomson AC £HU)() 

9 HunchBack lI Ocean SP,C64 £6.95 
3 Airwolf Elite SP £6.95 

12 Select I Come Records SP.C64 £12.49 
10 II Doomdark'8 Rev. Beyond SP £9.95 
II 15 Booty Firebird SP.C64 £2.50 
12 S Davis Snooker CDS SP.AC £7.95 
13 13 Stiff of Karnath Ultimate C64 £9.95 
14 17 Sel Hunter US Gold C64 £9.95 
15 8 Skool Da ze Microsehere SP £5.95 
16 C<lmbat Leader USO.Id C64 £9.95 
17 lnt ~'oot.ball Commodore C64 £14.95 
18 American Pootbail Are, SP,C64 £7 .95 
19 Beach Hea d US Gold SP.C64 £9.95 
20 18 lm~ible Miu lon CBS/Bf2:X SP £9.95 

iairiiil1h'1 
1W TITlI PRlC[ 1W TITlI PRlC[ 

1 GhoetBu aters £9.95 
2 Mt.i.dl Day £6.90 
3 Knight Lcre £9.95 
4 StarSt rik e3D £5.95 

1 Ghost.Busters £9.95 
2 DT"d )ecath lon £7 .90 
3 HunehBack ll £7 .90 
4 Staffof Kama th £9.95 

5 Airwolf £6.95 
6 Ooomdark'aRev £9.95 : ~!~nter £~::~ 
7 DT"1Decath lon £7.90 
8 HunchBackii £7.90 

7 Booty £2 .50 
8 Combat.Leader £9.95 

9 Skoo!Daze £5.95 9 IntSotte r £1-4.95 
JO SoS nooker £7.95 IO lmpossihleMiuio n £9.95 

MICROS 
=iilll@ilHl!I 

,w -, 1W MACHIIE 
Spectrum £125 lBM PC/XT £2,390 

£ 199 ACT Apricot 
£1,795 

CBM64 £1,760 
Electron £ 199 Compaq 
Am,trad OlivettiM 24 £1,595 
CBM16 £140 bee Rainbow .£2,359 
BBCB £399 Televideo 1605 £2,&10 

7 At.ari 800 XL £125 Wa ngProfeuiona l £3
1
076 

8 MSX (aeries ) £250 8 ITI'ExLra £1 985 
9 Eins tein £500 ~ PC £2.095 
10 SharpMZ700 £250 10 Macintosh £1,795 

Thae ch.ru are comp1led from both in~ependent and mult iple 110Urres atr'ON 

~!! ~~I:' .~fi:n~~~~~~~~:i:v~1~ h;~~~~e;::;;,i:i 
for the no·rrilta ~ a OO include VAT. Information for the .:r:;1 11n1 mkroa 

:!~~1~ N:~~~a::a:'!:p~~~!~:"~~y~'!:!t,R1:,~':can 
M cont.acted on 01-892 6596. 



r~~the six-four supplies c:m-. 
p.a. box 19, whitetable, kent ctS 'h:j 

Acc• • •IVI- Ordera: 0227 268289, 0227 482800 

The Sl11·Four Suppht Compan y is the 
prem ier independent mail-or~r supplier 
of speci a list product s fOf the Commodore 
64 . Shop by mai ... ord er in confidenc e -
and expe rience th8 kind of servic e 
enjoy ed by t housands of regu lar 
cu stomers in the UK, Europe and H far 
afield as Fiji . We can provide anything 
from our cata logue of O\ler 1 500 items of 
recreational, educationa l and business 
software jus t some of which Is listed 
he re. !Catalogu e SOp and large SAE but 
fr H with updates to customer s. ldtal for 
checking your softwa re collecdont Get 
on our mailin g list nowll 

COMPARE OUR PRICES! And 
w e'U t ry t o bett er a nythin g lower on the 
software you see herel 
Please add 50p P&P for orders under £20 
!Europe C 1 each item, airmail else where 
at cos t) . Mak e cheques/ P.O. s/M .O.s 
pay able to 
THE SIX - FOUR SU PPLIES COM PANY. 

WOROPROCESSING 
Bank Stree t Writ er 
Easy Script 
Easy Spell UK 
Easy Spell us 
Heswr i ler 
Micro Wordcr aft 
Mi rage Profes sional 
My Word 
Omniwr iter 
Papercl ip 
Super Text Professiona l 
Te ,ctpro 
Te11tpro 
VizaSpeU 
VizaW fi te 
VizaWrit e 
VizaWrite + VizaSpe l' 
Word Writer 
Word Wizard 
Wordcr a ft 40 

OFFICE 
Adv Report Generator 
Ftgaro 64 
Home Office 
Jane I + mousel 
Magic Desk 
Stat 64 
SPP {stat isltc:s) 
SPP·Jurnor 
Time/ Monev Manager 
VizaStar 

BUSINESS 
Buscom4 ·Stock Syst em 
Easy Stock 
Gemini Stock Control 
Gemini Stoc k Control 
Inventory Management 
Sales Ledger IAnagl 
Stock Aid 
Stock Control (SOLi 

ACCOU NTS 
Buscom 1 ·Monthly Accts 
Bu scom2 ·Wages System 
Busco m3,Retai l Acc:ts 
Future Finance 
Gemini Cashboo k 
Gemini Cashbook 
Gem ini Final Accoun t s 
Gemini Final Accounts 
Gemini PurchHe Ledger 
Gem ini VAT File 
Gemini VAT File 
Invoicing 

d58.00 
d65 .00 
d45 .00 
d20.00 
r37.00 
d24 .95 
d75.00 
c14.95 

ctd58.00 
d75.00 
d82.00 

c9.95 
d12.95 
d65.00 
d68 .00 
,85 .00 
d99 .00 
d42.00 

c6 .99 
d85 .00 

d42 .00 
d85.00 
c:14.95 

d220 .00 
r40 .00 
r29.00 

d200 .00 
d39.00 
d58.00 
199 .00 

C/d25.50 
d70.00 
cl9 .50 
d24.00 
d66 .00 
d75.00 

c/d30 .00 
c:20.00 

c/d25 .50 
cld25 .00 
c:/d25 . 50 

d70.00 
c55 .00 
d60 .00 
c 55 .00 
d60 .00 
d7 5.00 
c19.50 
c2 4 .00 
c20.00 

... Number One For Choice ... 
lnvosta t 
Mlcro-Simpl e • 
Purchase Ledger (SOU 
Sales ledger !SOL) 
Tran sact 

PERSONAL ACCOU NTS 
Budgetee r 
Che-ck book 
Che<:kbook Mana ger 
Oialog Home Account t 
Oia log Home Accounts.. 
Gemini Home Accounts 
Gemini Home Accounts 
Home Accountant 
Hous ehold Finance 
Money Manager ICBM I 
Mo ney Manager IT'Work ) 
Personal Accoun t ant 
The Elect ronic Clboo k 

SPREADS HEETS 
Busica lc 
Busic:alc 
Busic:alc II 
Busica lc II 
Busicalc Ill 
Cale Result 
Cale Result Easy 
Easy Caic 
lnstaCalc 
lns!aC alc G1aph1c 
Mu ttiplan 
PractiCalc 
Pract iCalc 
Programmabl e Spnu 1dsheet 

DA TABASES 
Dat a Manager 
Oatapro 
Oatapro 
Diary 64 
DFM Daltbase 
Easy File 
FCM lfilinglcatlmam 
Gemini Oat abu e 
Magpie 64 
Micro Magpie 
Mirag e Da tabase Manager 
PractiF ile 
PractiF ile 
Superbase 64 
The Consultant (Orac le) 
The Manager 

A PPLICA TION DATABA SES 
Easy Mail 
Electronic Add ress Book 
Home Inv entory (Practl 
Home Inv entory (Crtvel 
Home Manage, 
lrwentQIY 64 
Mail List 
Mail List 
Mi,co Cookbook 
Photograph:1 
Recipes 
Stamps 

c/d30.00 
d165.00 

c20.00 
c20.00 

c/d30.00 

cS.95 
d25.00 
c14.95 
c 14.95 
d 16.95 
c19.95 
d24 .95 
d62.00 
d23.00 
c/d9.99 

c/ d20 .00 
d26 .00 
d20.00 

c17 .95 
d19.95 
d49.00 
d51.95 
d75 .00 

r+d95 .00 
r47.50 

d40 .00 
d57 . 50 
d87 . 50 
d95.00 
d38 .00 
c35.00 
d60.00 

c/d2 1.00 
c:9.95 

d 12.95 
129 .00 

c/d24.00 
d45.00 
d42 .00 
c 19 .50 
d99.00 
d39.95 
d72.00 
d38 .00 
c38.00 
dBB.00 
d99.00 
d3B.OO 

d20.00 
d25.00 
d25.00 
c 12.00 

c:/ d12 .95 
d27.00 
c:19.50 
d24 .00 
d27.00 
d25.00 
d25.00 
d25.00 

LAN GUAGES/ENHAN CEMENTS 
Acos + c8.95 

d39 .95 
r57 .50 
c17 .50 
rS0 .00 
r29 .95 
r47.50 
,29.95 
c 14.95 
d34.95 
d49.95 

Breedons BASIC 
BC BASIC 
BC BASIC 
CP/ M Processor 
FORTH 64 
FORTH 64(Hesware) 
FORTH IHanctk:) 
FORTH (Melbourne Housel 
Logo (CBM) 
Oxford Pascal 

PilotlCBM) 
sunons BASIC 
Simon s BASIC Xt ens.on 
Su pa basic 
Turbo 64 
Turtle GrapNcs II 
Ultrabasic 64 
Zeus 64 
Zoom Pascal 

d24 .95 
r45.00 

c/d19.95 
c/d9.95 
c:14 .95 
r50.00 
d24.95 

c9.95 
d29.95 

PROGRAMMIN G AJOSIUTtl m ES 
Adventure Writer d24.95 
Assembler Tutor c:/d29.95 
Assembler Devek,pment d24.95 
Assembler 64 (CBM I d41 .00 
Basic Lightning c14.95 
Basic Lightning d19.95 
Chartpak d24.95 
CADpack !needs lightpen) d35.00 
Codewr it e, d85.00 
Disco (tape·di skl c9.95 
Disk Disector d27.50 
Oisk ey d36.00 
Discu s (tape-di sk + I c9.95 
Fastback (rapid backup) c9.95 
Games Creator cl 2 .95 
Go Sprit e c9.95 
Graphics BAS IC d26.00 
Hesmon ,35 .00 
HS-64 Assembler Dev Sys 167.50 
HS-64 A ssembler d + r55.00 
Hypersav e· 64 c7 . 50 
Je t Pack Compiler c 14 .95 
JetPack Compil er d39.95 
Machine Lightntflg c29.95 
Machine Lightn ing c39.95 
Masw 64 d69.00 
Mikro Assembler r55.00 
Mon 64 r39 .50 
Panorama-H c17 .95 
Panorama-H c19 .95 
Petspeed d4 7 .00 

~~~i;~;ners Utili! ies d~;::~ 

Quick Disk dl 1 .00 
Rocket !speed save/load) c: 7. 50 
RBS l rapid backup) c7.50 
SAM (speech synt hesiser) d48.00 
Scope c17 .95 
Sp,it eMake1 c6.95 
Supe,Fon t c6.95 
Taper (tape backup) c9 .95 
The Last One d57. 50 
The~OuiU c14.95 
The Qui ll d 19 .95 
Vic:tree r53.00 
White Lightning c 19.95 
White ligh t ning c29.95 

RECREATIONAL 
A full se lection of games and adventure 
soft wa re is available . including the v ery 
lat est releases . Try us tirstl 

COMPUNET 
Get on- line w ith a really useful and usable 
extenslOn to you r com puter . M arvellous 
funt 
CBM Modem JAN SPECIAL: r95.00. 
Includes fi rst y ear's CO M PUNET 
subscr iption . 

If tM hot h answ erphone 11 In uu and 
you'd ratMI' no1 place an or!:*' on the 
mac hine pleau IMv• yout n.mec • nd 
numbe r and IOffl.an8 will retum yOUf c.al 
promptly. W. v alue yourcut tom .. , .. .c1 w• w ent to be able to i.. you l 
Pl.US-4 •nd C18 SOFTWA RE ALSO! 
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Speedy solution 
gets approval 
I must congratulate you on the 
speed and helpfulne ss of the 
reponsc to my problem of link· 
ing QL to Brother M 1009 prin­
ter. In the first possible issue, ie 
the next but.one aner my query 
was published, Stephen Horn's 
letter appeared. giving the pin 
connectio ns between QL and 
Brother - precisely what I 
lacked. I have been in joyful 
print ever since. 

As if Mr Horn's cornucopia 
were not enough, your next 
issue carried a splendidly com­
prehensive review of the prob· 
lem by Allan Post.gate. For my 
mon ey Boot.s could do worse 
tha n employ Mr Post.gate full ­
time, stud ying th e linking of 

~ri;.:::r:!~i:;:i~~eo~8&; 
resu lt.a to a ll branches. 

Thankstoyoual l ,Jamableto 

confirm Stephen Horn 's view 
that the Brother M1009 is 
indeed an 'excellent litt le 
print.e r '. 

Anyone wishing to marry the 
Ml009 to the Spectrum wilh 
Interface 1 may be inter ested to 
know that the RS232 lead for 
this combinat ion from Trans­
form of Beckenham worked for 
me stra ight from plug-in. 
GCWatson. 
Croydon, Surrey. 

English micro that 
reads my needs 
I have just read Mr Tappy's 
letter (i88ue 95 ), and am fo~ 
to agree that the home micro 
market needs a machine to fill 
the SpectrumJBBC gap. I also 
look in the mirror and note my 
lack of yellow skin and sla nt 
eyes! 

Mr Tappy, th e micro you 
describe has existed for well 
over a year and, not only 

WIN 
A 

SPECTRUM 
DISK DRIVE 
The good news for Spectrum owners is that PCN and 
Spectrum deale r Micro Interface have extended the 
date of PCN's competition. The not so good news is tha t 
it's only extended by one week, to Febr uary 8. Togeth er 
we're offering thr ee superb Timex disk syste ms worth 
£300 each. They're fast, easy to use and store 160K on 
each 3in disk - just the th ing for yawning cassette 
users. 

In addition, we'll give away 24 keyboard overlays to 
the runners up. 

All you have to do is complete the se ntence on the 
right in the funnie st or most entertaini ng (and 
printabl e) way. Entrie s must be received by Fri day, 
February 8. The editor's decision is final and no 
correspondence will be entered into. 
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exceeds MSX and the majority 
of curre nt machines, but is 
designed and manufactured in 
England. 

It has an excellent Basic, an 
in-built assembler/disassemb­
ler , front panel , text-ha ndling 
language,sp rites,8upe rbsound 
and you can plug your joystick, 
TV, monito r , print.er , any old 
casse t te playe r (no dedicated 
recorders here), hi-fi and 
ROMs into the standard 
aocket.s. 

What about peripherals you 
ask? This micro can be up­
graded to a full business sys­
tem, but this is an expensive 
move for the home enthus iast . 
However , there are now avail­
able , two cheap disk drive s, a 
dot-matrix printer that plugs 
straig ht in Epson-style, plus 
various ot her items soon to be 
available . 

On the sonware front, t here 

~} ~~=ri~~yg:::i~~t~l 1~f1'!! 

from both in-house authors, 
and other companies such as 
HisoR., PSS, Xaviersine and 
Level 9 • 

Finally, what.other micro has 
I.he support of a uaer group 
which, for £16 a year, produces 
a superb monthly magazine, 
markets members programs , 
and among many other benefits 
has the facilities of direct advice 
from the magazin e editor, the 
venerated Keith Hook (some­
time sage within the pages of 
PCNI 

Oops1 I a lmost forgot to te ll 
you . Th is all-metal, profe81!1ion­
al keyboarded (wot., no mem­
branes ?) micro is a Memotech. 
So go all you patriots, forget 
about the invasion from the 
East, we have already got 
better machinery availa ble. 
I've bought British (an 
MTX512) so now it's up to the 
res t of you. 
CM Taylor 
Melksham , Wilts. 

MySpectrumneedsaT imexdiskdrivebeca use 

Name ..... .. Telephone ... 

Address ........... . 

Send to: Spectrum Disk Competition, Personal Com· 
purer News, 62 Oxford Street, London WlA 2HG. 



~4 
The natural 

development for 
Co odore64 

users 
Unlock the full pote ntia l o l you r d isk-based 

Commodore 64. use Superbase 64 - the comple te 
records -hand ling sys tem that puts business-style 
power and practical ity at your fingertips . 

Superbase 64 solves a host of filing problems 
with its easy record formatt ing, powerlu l index ing 
and sort ing, extensive outputting options , and its 
'Superbasic' progra mming capab ility. 

• lnvoeces • Stock 
• Finance & Banking • Prospects 
• Cdections • Management Accounts 
• Recipes • Car Aeet Records 
• Personal Fiing • and many many more' 

4 
-The complete information 
control system for the 
Commodore 64 includes a 
simple-to-follo w manual . 

Complet e your Commodo re 64 - Complete the coupon 

A powerful d isassembler/debugger for your QL 
MONQL - the late st program de,·c Jopmc nt tool from l·foof1. 
MONQL - a versati le and ca.sy-to-u~ disasse mbler and debugger 

for your Sinclair OL com puter 
MONQ L - debug yo ur programs, discover the secre 1s or !he OL 's 

operating sys1e m. 
MONO L - just look at all lhese features: 

- front panel display showin g regi~tcf'li, memory and 
disassembly. 

- modify memory and reg iMers. 
- search for byte~. wo rds. strings or C\'Cn mnemonics! 
- in1e11igcnt copy of memory contents. 
- full di sassembly to screen, printer or microd rivc. 
- single step yo ur programs. ROM o r RAM 
- setlrcsetdy nami ebrc akpointsand n1uch, much more . 

MONO L - supp lied on microdrivc c:mri dge with an extens ive 
manual 

MON OL - written b)· Andrew Penne ll, MO NQ L is a must if }'OU 
wan110 gc thcm ruto ut of your Q L . 

MONQL - ONL Y £ 19.95 inclu sive 
Expo rt and deal er enqu iries please write 10 us: 

SERIOUS 64 SOFTWARE 

Progn.mm en Reference Cuid e ( Commodont ) Book 
Dt w .. uon 8uic CoutN ( Honeyfokl)t. 
Dt W•tson Anembly Cow"N (Honeyfold)t. 
Mutercode Anembler ($umhine)l 
Aaernbler Onek>prnent Pack (Commodor e )d. 
MON64(HiJKlic: }I: 
Proqramm en Utilitiel (Commodor e )d. 
CPM ( Commodor'e)r&d. 
FORTH (Audiogeruc)i 
LOOO (Commodore)d. 
PILOT (Commodonl)d. 
Simons Buk: (Commodore)!: 
Petspeed 64 lluic Compiler (Commodore)d. 
JetpM:k Buie Co.npOer (Dl taview)t/d. 
Scope 64 (LS.P.)t/d. 
Micro M~ie (AIKliogenk)d. 
Superbue 64 {Preda:ion)d. 
Cale ltesu.lt Euy (HUl<tic)t 
Cale lle1u.l1 Advuced (H.ndic)r&d. 
Micro SWll't {Audx,genic)tld. 
£uy Spell (Commodo<eld 
Euy S&ock (Commodore)d. 
Cillhbook & VAT AccoMtl {Cemmi)Vd. 
final Account. (Cemini)Vd. 
Mb o Simplex d. 

t • Tape d • Disk r • Cartridge 

£US 
u o.so 
£12.50 
£14,95 
us .ts 
uus 
£1U 9 
£49.95 
£ZUS 
£34,ts 
£24,ts ...... ...... 

tl US/ £29.ts 
tl US/ £11,ts 

£3US 
£17.ts 
£44,t5 
uus 
£19.ts 
uus ...... 

£59.95/U U S 
£51.95/H US 

tl S0.00 

(Send a SAE fo r a list of OW" full range ) 

PLU S- THE PRICE YOU SEE JS ALL YOU PAY 

• FREEPOST (no ll&mP needed}foi ord~nnq • 
• ~EE pottt,(Jt', pacb'JU'IQ' and insuranc e • 

,,, 14 0..y MONEY IIACJt 9U.Ulllllee • 

ACT NOW, by send inq ch e que or postal order to:· 

64 PLUS 
FllEEPOST , BLETCHLEY , 
~TON KEYNES, MK 3 
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RGB/composite 
output choice 
n1 .n1thillkiqol1Mfrtnca1V 
!'( IIIOtlitor to tile Mlll .., iSNM 2 
SpidruM, I know~ l'lriUI a .... 
llltenaal COMMCtiolll U.. ridreo IC· 
INllis .. lilablfonthliedpCOIINC­
tor, therefore cowl JOlll .. swer tlle -·-' 1 Is this slpal a st.H&.rd CCNlt-
po,Jte ;opul'I 

2 • so, are tlleN all)' ,roWeMS 
llfMlaMOnltorwttll~ 
l•put? 

31stlMMicroritecl431 MZ 
ltktly to ....... bdter displ-, tJu• 
a TV/monftot? 

4 C.. the Wcnwltec be used 
.. compllten ottler tun tile 
Spectnom(Hl - 1? 

s1s..,.1~ t liktfy to 
CNN any 8ddltiollal profi,lttn7 
Graham Crouchu , 
Sitlingbourne, Kent. 

A Y e8, the signa l you can get 
Kout of a Spectrum is stan­
dard com))O$it.e. On issue 3 
Sped.rums and upwards you 
take the Video line and the O 
volts line from the edge con· 
nect.or and connect them to a 
cable (cutting off the TV end of 
your current TV cable will 
produce the right configura­
tion), you th en connec:t O volts 
to the outer part of the cable 
and Video to the core. 

On issue 1 and 2 Spectrum!:! 
you need to bridge fl gap in the 
Video line on the circuit board . 
The gap is bet ween TCl a nd 
TC2, and is marked 'VID'. A 
small blob of solder bet ween 
the two should do the t rick. 

Alternativ ely, you can inte r­
ttp t the signal going int.o the 
modulator, as this is oompo$ite 
video anyway. Attach the oore 
of the cable to the input (le.ft 
hand side of th e modulator, 
nearest the rear of the 
machine), tmd th e outs ide to 
the modular case. You get a 
firm connection here by pr is­
ing the top of the case off, 
inserting the cable, the n wedg­
ing it back on so the cable is 
trapped . This should work on 
all machines , and won't inter · 
fere with your TV output . 

But if you want to WJe a 
1431MZ you might as well 
throw away al l t he above in-

:~~~%:~ce,f~:or 1t:;1 solt: ; 
buil t-in circuitry that decodes 
the Spect rum's signa ls 80 it 
can be used with an RGB 
monitor , 80 the 1431 is RGB, 
not composite , and because of 

PCN F'EBRUARY21986 

this it will produce a bette r 

~u c':n1~!~h:~h~ : Pr;:::: 
RGB), and with rival RGB 
monitoni you'd still have to 
buy an RGB ad aptor. Adapt 
Electronics, of 20 Starling 
CIO&e, Buckhurst Hill, Essex 
tel: 0 1-504 2840) offers about 
the cheapest of these. 

The Microvitec is switch­
able, so the only problem in ­
volved in usi ng another micro 
with it is in gettin g th e right 
cable made up. As far u int er­
face 1 is concerned, there are no 
problems . 

Vic 20 printers are 
thick on the ground 

QI want• pmdertormyYic 20 bwt 
I CAaaot flltd OM to sul...,. 

HNl. l llaftnotedtltes,ecifi«I· 
tions l requireMdlllopeJ'OIIUII 
suant • Mitable pri.ter. 

I IIHd: 9 x 9 pi•, dot...trix; .,....­
defh1ed 11..,WCS, tnee dnc....-.; 
Hllirsed pmd; easy conMCtioei to 
Ute Vic 20; tr.ctor •IMI frictioll feed; 
80 CiollMn pri.t; COit £100.£400, 
MD avies, 
Llan chilo, Dyfed. 

A You're: simply not paying 
attention. With the sing le 

excepti on of user defined 
graphics, the Jistoff e.atures you 
mention is ava ilable on.several 
machines. 

Most of the popu lar printers 
are dot matrix with a 9x9 print 
head. which means they can 
offertr uedeacenders . There are 
few prin ters that fea t ure leM 
than 80 column print. 

With the exception of Com­
modore' s own print.er11, all are 
equa lly easy (or dimcult ) t.o 
connect to a Vicor64. Whaty ou 
need is a printer interface, for 
wh ich you 1:1hould ta lk to your 
local compute r specialist 
dealer. 

So, where do you go from 
there? Let'$ start with user 
defined graph ics. There are two 
a lternatives here : if you want 
the Commodore character set , 
most of the good interfaces will 
give you t his. The 8eCOnd option 
is to buy a printer with a 
buil t- in butter which holds any 
character Mlt you wish . How­
ever, you'll have to wri te your 
own program to send the char ­
acte rs to the bu!Ter. 

Your fina l features- frict ion 
feedandarangeoftype& tyles­
are a lso widely available. Try 
theprinters fromSta r ,Mann es­
mann Tally and Shinwa . Your 
best. bet might be the Epson 

RX80Ffr and the FXSO an d 
FXIOO machine s. The only 
snag with the latter is price -
genera lly arou nd .£.450. 

Losing your way 
in Simons Basic 

~

OWR I CMIMOdort 64 with 
5-ons Bnic. Rece.Uy I ltoli&fit 

l diskdrive•n d tMbooll TIM 
Aut-,,of tMJ54 J.Myproblelllis 
that Ill Ute book •re some Buie: 

extensions •nd ""°"*"'' ..... tlM 
1541. 

All of these ...e listed Ntll NI 
HMMbltr Nd H • Bnlc kNMlef' 
'""1NI bwt Met tNdeod NCI run, d ""Si...,., Bnicktywonts•reaone. 

The procraMS •re stored .t 
Ndresses 828-901; 51200-51478 
•• 49152-49887. C... you ltelp? 
Marc de Schryver, 
Aalst , Belgium. 

A ~!};i~n ~~i~~e ~rob~~ 
lies (we think) in the fact that 
what you'r e trying to do is add 
Basic exte nsions to a program 
that. already consists of Basic 
exten sions. 

Simons Basic mu.st alter the 
64's system pointers to the 
Basic interpreter. There is a 
strong chance that your disk 
routines come along later and 
alter those pointers again so 
that the 64 'forgeta' all about 
Simons Basic. 

The best solution lies in a 
good deal of ferre ting around in 
assembly language. What you 
need to do is work out where the 
start address of the new oom­
mand.!i lie, then call them with 
a SYS call instead or the new 
keywords . You'll also have to 
disable the part of the new 
rout ine which is changi ng lhe 
pointers. 

As we say, lhis will involve 
you in a great de.al of machi ne 
code. If ifs any consolatio n, it 
wil l bea wonderful educat ional 
exerc 11:ie. 

Atmos remote control 
of cassette recorder 

Qhthen.., wayofOJ*atiqtlle 
motor of • c.ssette recorder 

rttiiotety co11tr0Hed i,,, •• Orie -? Philip Smith, 
Salisbury , Wlits. 

A The best answer is, it de· 
pends. Yes, you can use 

remote control but itdependson 
how mu ch control you need. 
Physically, you need a cassette 
play er with the regu lar three 
jack sockets - EAR, MJC and 

REM. Next. get a cable that 

~~:A~::/e~d) i~ ~i~1:~~T! 
j ack8 (at the cassette end ). The 
pin outs are in your Atmot 
manua l. 

The next stage involves a bit 
of poke ing around to find the 
register that sends the required 
pulse to the cassette player, at 
which point we bow out 
grace fully . 

Differing values 
puzzle on Spectrum 

gWh7 wtle• I fonut • Microdm e 
c.rtridc• sewer•I tilnes does Ute 

CA comMMd retu111 different 
vMlft? I 11..,. ud ,.iues of 8SK, 
861( Mid 87K retuiniq:. 

Also, if I Pllr'CUsed Ml All)hCOM 
pri.te r for MY $pectniM, would I pt 
• fltl 64 ci..ncters I* liM from Ute 
Tnwon:I ,-ck.ace, MCI WNld .t be -? M Jamei, 
Dagenham, Essa. 

A There hangs a talc. Initial­
ly the Microdrives were 

said toproducedilTere nt values 
from cartridge to cartridge be· 
cause they were ident ifying bad 
secton on the tape . Capac ity 
would th erefore vary between 
o.round 85K and 95K. 

But a wh.ile ago PCN found 
that t he same cartridge format­
ted on differe nt Microdrives 
came back with capacities well 
ouuiide this range. You' ll find 
thatoneMicrodrive will almost 
inevitably format cartridges in 
a 2-3K range of its own given 
basel ine, so in your case Mic­
rodrive formats around 86K, in 
a range 85K-87K, whil e you 
might know someone whose 
drive will format the same 
cart ridges in the range 90K-
92K . 

Why? The reason is quite 
st raightforward, and has very 
litt le to do with bad sect.ors. 
Microdrives run at different 
speeds, 80the faster the Microd· 
rive , the higher the capacity . If 
you do have a friend whose 
dr ive formats at 95K then it 
makes sense to get all your 
cartri dges formatted on it. 

You shouldn 't have any great 
proble ms with an Alphacom. 
The pri nt quality will be better 
than a ZX printer , but worse 
tho.nmoetd otmatrixmac h ines. 
If you do have any problems 
interfacin g Tasword 2 to any 
pr inter, however , Tas mo.nSoft,. 
ware (0532-438301) is quite 
he lpful as regards the ins and 
outs. 



Copycat Amstrad 
appears in print 
This 1:1hort machine code 
routine for the Amstrad CPC 
464 print& a copy of the screen 
display to a pr inter. To erumre it 
works on any Centroni cs type 
printer, only ASCII characters 
are produced.and any graphic or 
user defined characters are 
replaced by spaces. 

The routine ii located in 
memory addresses 43824 to 
43899 and i.s invoked by C AU. 

43824 but since all jumps are 
relative, it can be relocated to 
any other add ress . 

Note, that the address 43900 
is used to store a value relat ing 
to th e mode and if th is needs to 
be avoided for any reason (t g 
another routine is at that 
address ) then the two occur· 
encesin the listing of &7C,&AB 
will need to be replaced by the 
HEX representati on of an 
alternative address to be used . 
KHDenham , 
Wimborne , Dorset. 

~ REN • :1crunc: 0P:.,• K. H.C•flh1.111 15 . 12 . 34 
10 r-£110RV 4:JB23· FOR x• 4382~ TO 4J$99;REAO,. POKE x, 
,., /'EXT -STOP 
20 DflTA t.cd ,t.1 1 , t.bc,e.2 1, &,7c,t..ib,is.36,i. l :S,&fe,IS<00, 
1.:za,a..0 ... t.te, t:Ot , ta::e, t.04,i.3~, ~::it, 1.1e , a.02, &c:J:6, ,~. 
u .. , e:01 , &1Ei, t.:1;.11, t.d :i ,l .. t , &cd,t:7', &-bb, S.c:d, 1.60.t. bb , 
a.r .. , &se, 8.30 , &04 , &f •, ec20, ~30 , t.02, &.3e-, t.20, Led, &2«, 
&bd,1.38,U b 
30 CATA &.c:d, &2b, 8,bd,l,t4, &.31.,$.7c, 1Sc.1.b,& b1., t:20 , Wf, 
t.3e-,&l:I~, t..c:d, C.2b , t..bd , I.IC, &3i', t.h: , 
·~~~ ~ 2, D~• ~. ~ ~ ·~l~K9 

Handy routine for 
64andVic20 
Whil e experimenting with the 
switches connected with the 
joystick port on the Commodore 
64 I rea lised how useful a 
program which display s the 
individual bit values would be. I 
produced the following prog­
ram to work on both the 64 and 
the Vic 20. 

Runn ing the program 

r.rompta you for t he memory 
ocation you want to ex· 

amine.TheS -bitbi naryvalue i..s 
shown at the top of the screen 
an d continually updated until 
function key number I is pres . 
sed. This returns you to input 
etage. 

The program is very handy 

for looking at joys tick and user 
ports. Try these addresses: 

653 - the keyboard nag; 
press SHIFT , CTRL 
and Commodore logo 
to see the flags switch 
on and off 

5632 1 - the joystic k port l, 
movi ng the stick 
chan ges th e bit values 

56320 - the joystick port 2 
56577 - theinpu Uoutputline s 

for the user port (port 
B), aft.er first setting 
thc00Rat56579 

- bit 4 the cassette 
switch and bit 5 the 
cassette motor contro l 

53265 - bit 7 the raster com­
pare register as it 
works 

DavidROS3iter, 
Paignton, Deuon. 

I REl1 • CQHSTi;>UCTED,DJPECTED, fWID + 
2 REN • PPOGPAP'11EP B'r' DA''III Pi:O'S-5lTEF'. f 
3 RE'1 f • + ,c, JULV 64 i • t 
... Plf• "l" 

10 

S Of"ff •"9. 
& DIN Af (7> 
1 PRI NT" :?" · REM t CUAR SCk(Etl • 
8 REN f IEXT LI HE • l-0£,DOl..tl,DOMll ,OOIIU,DOl,4N, 
9 REN t ,ClP.SOR l EFT,HEH ClRSOR LEFT AGA!tl. • 
19 ~ lNT" .. <IH fl DPRESS Of" BYTE · • 
2\ll t-AJlll 
2S P• f>£El<( ll ) 
29 ~ N <r lllT 1 • 
3liJ 1F<PffHDl2 8 >)CTHE:HAt <7>•PL • GOTO !.O 
49 Af (7)-cF Ff 
49U N+ IIT6 t 
50 IF ( Pft-l'D64 \) ('ITH0tflf (6)-FL. J--OOTO 7'l 
69 At <6 )•0FFt 
69 REN • I ll S • 
79 IF <PAHD32))0T H£1'1'1t <5) af\.f GOTO S'O 
89 Af (5)-oF FJ 
89 REn • BIT 4 + 
90 JF<P'ANDIIP"" THEUU(4)•Pl .f OOTO 110 
100 At C4 ) -<lFFI 
199 REN t IIT 3 t 
110 tF <Pt¥<D8:)>e Tl€tf'l 1<i>•Pt. r · oo10 1~ 

12e Af (J)-oFF f 
12' REN • JUT 2 t 
130 JF<PAHDO>O H£1fiU (2J-f 'l.l GOTO 15'1 
148 Rf'2 )-oF FJ 
1,$9 REN • Ill 1 • 
1$0 IF <P'AND2>>e THEHFIJ<D•Plf GOTO 17\1 
168 AHD -oF'F .J 
169 REN f BIT O t: 
179 IF(PAtlDl>)O THEtlAHO ) •Pl f GOTO IS'O 
180 At <9 )-cF' FI 
190 2-f• " " · Zf • fU (7) +Af (U +Af ( ~) •A.J( 4 ) +Rf(3) +Af (2) •A.J ( 1 )+A f (9) 
1~ REN * rE XT CHARACTEFS ARE HOl£,OOl*i- THEt4 DCNI AGAIH • 
200 PR INT" l:OW",Z f 
2 19 GET Gf 
219 REN f THE MEXT CHAMCT"U' l S F 1 · • 
229 IF Gr ·· · · n £ N OOTO 10 
238 GOTO 2':i 

Listing programs on 
a ZX printer 
Hertl's a simple way to obtain a 
list of all the programssa ... edon 
a tape as a pri ntout on the ZX 
printer . The Spectrum pri nUlon 
the $Creen the name of any 
progr am it finds before the 
correct one when it execute s a 
LOAOOr a MEROE command. 

The !!It.ream used is not ac­
cessible to t he OPEN command, 
so it cannot be changed in this 
way. There is, howc\'CT, a trick 
used in ROM to allow both 
screen and printer to share the 
sam e output routine, which 
means that by chang ing j ust 
one byte , all screen output can 
be directed to the printer to gi ... e 
you a written record. 
all screen output can be 
directed to the printer. 

Us ing the following proce­
dure you can therefore obtain a 
list ing of all the programs on a 
given cassette. 

First, type POKE 23 74 3,80 

The n place the tape in the 
cassette positi oned before the 

Clear-out of integer 
variables on Electron 
While sean:hing through the 
Eleci.ron' s memory I disco ... ered 
where the 26 integer ... ariabl es 
(A% ... Z%) are stored . The 
BBC advanced use r guide was 
ofl ittle helpsayingthat pages 4 
to 7 were main workspace but 
givi ng no further help. 

The resident integer ... ari · 
ables are , in fact , stored in 
memory location s 1028 (&404) 
to 1131 (&468 ). Us ing th is 
informa t ion I ha\'e written a 

10011'1 C 1.e 
2 0F OR T • 0 T O 2 S TE P 2 
3 SP,; • c 
40 CO PT T 
S0. VCLR 
5~ L DX£104 
6SLDA u, 

start of the first program and 
type l.,()AO"nosuchnam e" (or 
any nam e not used for a 
program). 

Finally , wait until th e print ­
out is comp leted, BkEAK 
the u) AD command , type 
PRlrn':POKE 231 43,83 and the 
Spectrum will be restored t(I 

normal. 
The last POKE: ie essential 

( PRINT is only t here to give an 
extra l ine) as without it, it 
would not be possible to output 
anything else on the screen . 
This is beeau.se the routin e is 
not equi ... ale nt to the more 
frequently used OPEN state.­
ment, which directs output 
from the PR-tNT statement to the 
printer , but works quite dif· 
ferently and is much more 
powerfu l. 

Another use for the techni· 

~r;;i;u;:pi;:c~ ;;;i~:r:;p 
with SAVE"f!ICree n"SCREf:Sf a nd 
the VERlPY-SCRE£NS until you 
get perfectsa ... ing. 
HarrySahinoglou 
Thessalonilci , Greece. 

small routine to dear these 
interge r ... ariab les, as they are 
not affected by the standard 
CLE A R command. 

Anyone more filmiliar with 
machine code might l ike to 
store the object code elsewhere 

~~io~0~ ~~=~!e!:~r:s~ 
ing Stephen Grigg' s program 
( issue 86) . 

The program also works on 
the BBC. Note that the routine 
does not clea r the format ... a ri· 
ables@%. 

i~f;';;g:,~;;,ol. 
79 , L OOf> 
7 :5S TA lc49 3 t X 
S S DEX 
99BNE LOOP 

180RTS 
110] 
.12 0NE XT 
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£29•95 * 
for a f?Urpose-designed 

aata recorder. 
You don't need a computer to tell you thofs amazing , clue for money or that a purpose 
designed data recorder offer.. all the features you've been waiting for. Optimised LOAD and 
SAVE cirruitry. Supremely reliable perfonmonce. Cue/ review buttons linvoluoble for locating a 
prog-om quickly). An oca,rote tape counter for progom indexing. Soft eject for genrie handling 
of your computer tapes. A lront~ooding design that complements the high-tech look of your 
computer, and makes the recorder easier to use too. In short, a mass storage device you can take 
for gonted. 

The Binotone data recorder will save progom s, time, money and frustration, So stop tec,ing your 
hair out. Tear out the coupon, and send for the comprehensive fad sheet now! 

•MODEL 01/ 656 5: COMPATIBLE WITH SINCLAIR SPECTRUM, BBC MICRO, ACORN 
Around £29. 95 ELECTRON, DRAGON AND ALL MSX-STANDARD COMPUTERS. 
MODEL 0116560 : COMPATIBLE WITH VIC 20 AND COMMODORE 64. 
Around £34 . 95 

• Please send me lne Fad Sheet on the Binotone Dalo ~ 

O~ N::~.~.:.~~t~:l:.~:.~~-~~=x·. : a: 131 
" ADDRESS............ ......................... ........ . " .1 'D~1r t/lfr~ · 

~
0

. , ........ ..... ...................... POSTCOOE .. . ... O ~~~ 

O Post to, Binalone irlemof;onot United, Q Bin•~~;)!;;,!,'!,'~~-~~~~~ :~';;!~ ..,enue 
O Binotone 1-bne, Seresford Aven,e , 5 Wembley . Mtddleseic HA01'1''X. Export Enquiries Invited 

Wembleit. M;ddlesex HAO lYX. 
e Q 



~

is week PCN is proud to present 
he first part of Crazy Caverns, an 

all machine code game of arcade 
quality written by Tony Crowther. Tony 
is the author of severa1 chart·toppers, 
including Potty Pigeon, Monty Mole and 
Suicide Express. 

Over the next few weeks the Crazy 
Caverns hating wm build up into the 
kind of game you'd normally have to pay 
real money for. 

The game is of the Mani c Miner type , 
and consist.a of ten screens. You need to 
collect. a series of objects in order to move 
from screen to screen . Type in the 
sections one at a ti me, then run it to 
check that your data stateme nts are 
correct. If they are you !J.hould save the 
section, then begin typing in the next 
one. 

Note that the listing here is for disk 
users. If you wish to use tape you should 
chang! the last ! ine of each section to 
LOA D FILE.NAME 1 1,1. ~ 
T•M.......,N:XtWNll 

Listing 

Part 1 
• M,...ARTt 1COPEI 1Wllill!IID DEV£LOP11ENT LTD. 
1 MT~U,9,64 1 133,2SI ,169,4,133,~,1176 
2 DATAl69,.,32,14,196,234,133,~,le:l2 
3 DATAl33,2:S:5,174,63,3,2 .. ,17,u ,:s,1«ie 
4 DATA2:59,24 1 1r.J,8'J,133,2:59,16:5,7-U,1267 
:5 DA'TAlll:5,1 1 133,2SI ,292,76,21,1'12,'NII 
O DATAl62,•,169,.,177,2:59,7•,7•,897 
7 DATA7 .. ,7 .. ,H,8 1 111:5,118 ,192,164,~,L~ 
e OATAl•,,:n2,1 .. ,e,177.2:se,41,l:5,1 ... 
;,, DATAH,8 .18:5, 128, 192 ,239 .~ ,164 ,2:54, 1, 

;; DAlA14:S,2:52 1 239 1 2:S4 1 232,16:5,:r.Je,2•,t:5 

II DATAlr.1 0 1 1 133 1 2:ill,144,2,2:39,2:51,1116 
~ DATA224,14 1 144,296,2:Jll,2:5S,16:5,2:52,14 

13 DAlA24 1 1r.1 1 4•,1:xi,2:s2,1••,2,2:J9,'J39 
!4 OATA2'53,162, . , 134,2:S4,U,6,2:5:5,224,144 

1, DATA24,144,181,'96,•,•,:12,6:5,:S.-2 
16 OAlA6o7,69,73,7'-,71.72,77,8",,e<t 
17 0AlA32,M 1 611,7•,74,76,71,72,:S2't 
11 DATA77 ,8:5,169,t,133,~,l t,9, ... ,90 
19 CIATAl33,2'1,174,63,3,2 4.,1 7,16:5,IM6 
~ OATA2'e 1 24 1 lr.J, 8'J , 133,2:19,16:5,2'1 ,12 t, 

21 OAlAlr.1 1 1 ,133,2:51 ,2112,76,l•'f,1'12,ll" 
22 DATAl62, . , 1 .. ,•,1:52,14:S,2'9,2N,l .. 9 
!3 DATAl92, 14 ,:2118,24 9 ,ZJ2,16:5,2'9,24 11 :J3 

24 DATAlr.1,14,1::,::J,r.i.,1<11•,2,2311,r.!lt,1129 
2:5 DATA224,2',2N,2»,96,169,e,l41,1"3 
26 DATAl4,~,129,16 9 ,l,141,2',2'N,11911 
2 7 DAlA141,26,2N,169,.,141,lll,2'N,911 
28 CIAT!lll41,17,2N,16'9,7.ll,141,28,3,9311 
29 DATAl69,1 92 , 141,21 .. 3,88, ''f•,16 '9 ,879 
39 DATA! ,141 , 2',2'918,169,.,141,111, 7«I 
~I DAlA2N,I 0 9, 27 ,141,1 7 ,2'1111,:z.6,2:5':l, 1 23 

32 DATA2117,173,~,297,U, 7 ,1U,2",128o 
~3 DAT!ll2117 ,179,169,234,l:57 1 72 1:59 111,9 11 22 

l4 DAT!lll7 8,l:57,N,,,.,131,24,l~,l,72" 
::l!5 DATA41,7,179,169 , 224,1:57 172 0 :59,899 
3" MTAl6'9,14,1:5 7 0 911,:59, 1 73 12:55 0 2W1,1111!5 
37 MTA74,234,144,43,173,~,2117,74,121-t 
l8 OAT!lll78,189,82,1'93,141,"6,,,.,141,l.:22 
39 MTA:5 7 0:59,l<lll, 7 1,M,141,711 1:59 16.39 
411 DATIIII09,7,!lo,7.17,~,287,7•,l?'l,117' 
41 MTA IB'J,82,1'93,141,62 , :59,141 163 1921 
42 DATA:le,1•1,6,4,,,.,l<U ,6:5,,,.,76 1637 
43 DATA26,1"9,128,32,8,2,2:5,,191,848 
44 OATA2",e.2:s0,•,16•.:n2,u 1,1, 11132 
4, OATA288,16'9,80,141,1,288,169 ,2:55,1236 :o OATAl41 ,28,2tl8,141,21 ,2tl8, 169 ,128,IM 

47 OATAl41 ,248,7 ,'96 ,2:50,169,2:5,,lo 11312 
48 OATAt,221,173,l,22t,141,lt6,193,1""3 
49 OATAl69,~,141 ,.,:z:ze,1T.1, 1 ,zze,11n 
59 OATA41 1 16,:2118,16,IT.l,116, 1 93 141 111194 

1 POKE56,32 , PRINT"CCLEARJLOAD"CHR$(34l"P 
ART1"CHR$(34l",8 
2 POKE198 2 zPOKEb31 19zPOKEb32 1311NEW 

:SI DATM,2 .. , 37 ,173 1 110 0 1"3,So,233, 111!52 
:52 OATM,7 6 ,1 111 ,1"3,16'9,2:51,141 ,8, ltl:5 
'3 DATA:z:ze,173,1 ,229,41,128,2'1111,16,IN7 
:54 DATA173,116,1'93,41,8,24.,9,173,~ 
,S OATA!Uo,193,56 1 233, 8 1 141 ,116,l'Y.1,IIIS6 
56 DATAl69,1'91, 141 ,•,2211,173,1 ,228,111:5 ,1 OATMI, 16 1 298, 9 , 173,11 6 ,193,24,789 r DATAlll!5,16,141 0 1 16 , l 'Y.1,9 t, ,234,169,1•7 

~ CIATM,133,2:59,169,4,133,ZU,173 ,111 3 
.. OATM,2M,56,2':J3,211,7 4,74 ,74 , 739 
61 OATA133,2M,17.3,I ,299,56,233,'3 ,II IT 
62 OATA74,74,74,133,~2,166,~2,244 ,12 6'5 
63 OATA1',16'5,2M,24,111'5, ... ,1:J:J,2M,982 
64 DATAl44,2,:Z:.,2:51,:ze2,76,2'39, 1'93 , IJ:J7 
6 , DATA96 ,177,2M,2111,6':l,2411 1 0,2111,1236 
6" OATA66,2 .. ,2,24, 'i'6,56,'1'6,:Y.j4 , lll4 
6 7 DATAl73,l 16 0 1'93,41,4,288, 9 ,296,9Sit 
68 OATM,298,32,ill,194,238,•,:2118,931 
6 9 MTAl73,116,1'93,4 1 18 12N, 9 ,238,986 
.,. MTM,2N,32,'51 ,1 9 4 1 :z.6,.,2N, 89'9 
7 1 OATA76,7'5,194 ,:n,297 ,l'Y.1,1 .. ,41 1 '978 
72 MTA32,l,1'1'4, 1 71a,8, 1 .. ,81,32,684 
73 MTA1,1'1'4,176, 1, 91a,11,9 0 ~,141,l.33 
74 MTAl1 6 ,1'1'3,96,"Jla,:59,190 0 168,121,l.17 
~ OATAl77 ,r.Ml,291 ,:n ,:HIS,'9,16,.,2'5':5, 1391 
;6 OATAl41,116,1'93 , 76, 123, 1'9:S,'96 1 281 1 11'5 

77 OATA77 ,1•4,ll , 2lll , 84.2 ... ,lt,176,943 
78 DATA':5,24,llr.5 1 1 , 1":5,lY,70,143,749 
~ DATA19"51 1 6 9 0 :J2 0 70 0 1118,1'94 1 173,2:5:5,129 

1M DATA2117,74,144,~,173,116,l'Y.l,41,l-
81 DATM ,298,22,238,2411 1 7, 173,2 48,1148 
82 OATA7 ,NI 0 128 1 144 0 7 ,2111 ,132,17 6 ,99 6 
83 DATA3,76,1'53 , 1'1'4, 16,.,1211,141,248,lll2 
84 OATA7,173 1 116, 19 3 0 41, 8 ,2118,22,761 
8':I OATA296,248, 7, 173,24 8 ,7,281,13'2,1222 
86 DATAl44, 7,211 1 , 136,176,3,76,182,"2':I 
87 DATA1•4,169,1::J:5,1 4 1,2 48 ,7,173,1,1 ... 
88 CIA1A2N,4 1 ,7,2111,:5,2 .. ,8,169,879 
ff CIATA2':1"51 14 1,116,1'93,238,l,2N,96,1241 
ff DATAl'5,.,173, I 16~1'i'3,41,16,298, 702 
91 DATAl l , 16.,,,1,141,291,1'1'4, 17.3 ,116,I ... 
~ CIIOITAl'93,1 41 ,2N,194 0 96 11 74 0 29 1 ,1'9 4 ,1 3 

'93 DATA32,:z.6 , 1'i"S ,56,253 ,8,132,141,1823 
'i'4 OATAl,2'1111,76 134 11 '9:S, 1 69,., 141 ,824 
'9:S OATAll6,193,189 , 7,t32,2 .. ,3,32,912 
9 6 DAT!lll:t,l'i":1,238,2111 ,1'94 ,239,2111, l,.4, 14 

" 9 7 OAT!lll73,281 ,1••.281.89,14-4 ,,,169,1170 
98 OATAt,1 4 1,281 ,19 .. ,96,:l:2, l 'i':t,1'9:S,111'52 
99 OATMI ,8,2tl8,3,238,8,2N,173,87'9 
IM OATAl16,1'93,41,4,2'1111,3,296,e,n1 
i:1 OATA2N,'9 6 ,32,2117,l'i'3,1 .. ,12 1 1177,II 

182 MT~,281 ,32,2 ... ,22,173,1,288,1127 
193 OATMI ,7,291,'5,2118,13, 1 73,291,M• 
IM MTAl'9 4 ,291,38,144,6,1 6 'i', •, 1 4 1,'"3 
111'5 DAT~l,1'94,'i'6,174,2t11,194,76 0 237,13 

"' I .. OAT#ll'94, •• 2S'5,.,2S'5,e.~,I.~ 

lt7 DATA32 ,1 17 , 1'93,173,1•,2N,2111 , 2'i0,11 ., 
!N DATIUN,249,173,281,1'94 ,2118,9,32,127 

I M OATA16,1,.4,32,1,,1,1'9:S,76,11.,l'i"S,96'9 
11• OAT"32 1 221 ,194 ,76,139,19"5,32,2 4,'9M 
111 D,IITAl90,41,8,2N,3,238,11 1 2N,"2 
112 MTA173,116,193,41,4,2N,3,296,'94<11 
113 D,IITM,2'1111,76,92,196,238,l,288,1•1'9 
114 D,IITAl6'i' , 1,1•1 ,142,.,96,., 169,7111 
~1'5 DATM,141,142,1'9:S,76,ll•,t94,173,1193 

116 DATAl42,l.-,,2N,3,76,282 1 194,96,1116 
117 OAT"i173 ,11 6 , 193 ,•t,•,2N,9,J86,"8 

t~ Et:!~~~t~i~;!!l~~:~t~~ 
!;1 MTA9 6 1 173,2N,194,141, 116,193,32,11 

~22 MTIU .. ,19'5,173,116,193,96,173 0 1 ,11• 

1 23 MTA2911, 4 1,7,281,5,2N,'51 1 173,1194 
1 24 MTAI ,2N,S6,2S3,8,132,14 1 ,I , ... 
~ DATA2N,32,287,1'93,174,291,194,173,I 

126 DATA! ,288,24 0 12:5,8,132 1 14 1 ,1 ,..._ 
!~7 DATA298,l .. ,41,ln,2M,291,65,2 ... ,1 3 

129 DATA7,2el ,66,2 .. ,3,76,18,196,,.. 
- ~n , rtCLEMl~ WAIT' " 
:591 FDRI ... T0t271R ... ,FOR.J ... T071fl:EAM 1R-fl:+ 
A1"DK!49152+1 1 8+.J , !ll11'ElT 
'592 11£ADA1IFl't(>lflTf£p,pfl;I HT"£...aft IH"l•l,E ... 
~ NEIT1f"ftlNT"CIK, ALL QOJ,E•• 
,M LDAD"PMT2",II 

Part2 
• fl:Df'MT21COOE21 WIZMD D£VO...Ol"t'l£f!IT LTO. 
I DATA173,1,2N,24,l~,8,132,141, ll 12 
2 DATA! ,2118, 173,1,288,'9 6 ,16,.,41 ,897 
3 DATA13:3,252,16'9,ll,133,2M,96,234,1267 
4 OATA32,31,1'96,173 1 116 1 1,.3, 9 6,173,ltlt 
:5 OATAI ,2N,41,7,291 1:512N,111,..,. 
6 OATAl .. ,121,1 7 7,25e,2111,71,2'98,3,1191 
7 OATA296,.,2N,281,72,2N,3,231l,1136 
I OATM,2811,96,:J2,28 7 ,193,1 .. ,81,'9n 
'9 DATAl77.2:se,281 ,73,2411, 7 ,M l, 74,1223 
le DATA24.,3,76,79,t'9 • ,2M,1,298,1886 
II DAT!ll96,281 ,~,2411,3,'2M,l ,298,9 .. 
12 OAT!ll,.6,234,234,1,ZJ&,'i'I ,196,173,1263 
13 CIATMl,196,2111, 4 ,14 4 ,8,1 6 ,.,t,813 
14 OATAl41 ,91 ,1'96,:J2,113,l'i'6, 76 138,1175 
~ DATAl'97 ,l'Nl,229,16:5,229,2N 11al 11 .. ,14 

16 DAT ... ,1 .. ,11,212,l .. ,18,212,169,992 
17 01'11115110 14 1 ,12,212,169,2",14 1 ,19, 791 
18 OATA212,177,222,141,8,2l2,141 11:5,1128 
~9 OATA212,2N,1 77 ,222,1 4 1, 7 , 2 1 2 1141 ,131 

!; OATA14,212,2N,177,222,133 0 22e 1169 0 13 



Listing 
21 DATIW>:s,141 018 1212 ,1 69,7 1 ,141,ll ,828 
22 Dl'TA.212,16.'S,222,24,lr.!,:J,133,222,1886 
!3 MTAl44,2,23e,2T.l,198,221 ,lb:S,221 ,I .. 

2 4 DATA288,42, I M,e,14e,4,212,1 69, ~ 
:r, DATMe,141,'S,:Zl:Z,177,218,141,1,97.I 
:• DlllTA212 , 2N,17'?,218 , l'll ,8,212,I0'9,l3'.2 

27 DAT"37 0 141 04 0212,2N,177,2J 8 ,J33,1122 
211 DATA221,lb:S,218,24, l r.!,3,133,218,IM7 f DlilloTAl44,2,2'»,219,loS,223,2tl1, l :t<,, 1 32 

3111 DATA2N,9,t.:S,222,291,13'.2,2N,:J,1148 
31 DATA32 ,244, 196 , 9 6 ,16 " ,e, 133 ,222 01"2 
:. DATAU ,9 0 13:1 0 133 0223 0 169 , 13:2, 133 ,218, I 

::3 DATA l 6 9 0 139,133 0219 0169,l , I J:::J ,229,118 

:J.4 DATA133,221 ,173,24,212,16'f 1 1 ,141 ,te7 4 
:I'S DATAl?,212,169 07 0141 03 0212 1169 1939 
:w. DAT117,1•H,1e,212,•o,a,u,• ,o,i.or 
37 DATA3:Z,,a,t•T ,16e,41,32, 'S3,197, 7b:S 
38 [llllt,TAl .. ,81,32,"3,197,1 .. , 121,32,836 
39 DAT~,197,76,IJ'5,197,177,~,281,t28 . 
.. DATAr.J,24.,13.2tl. ?6 ,241 , ,,2e1 ,II0'5 
41 l)ATA4,'9,2 ... ,13,2t11,?tl,24 1 1 9 1 9 6 ,938 
42 0ATA l 6 '9,32,14'5.2M.32 ,21'9 , 1'97,'90,11 ... 
43 l)ATIIIIM,l ... ,'96,1 6'9 ,?tl,133,228,16.9,le? 

' 44 OATM,133,22",1.-,t,16'9 , 90,1 4 '5,9:Jo 
45 l)ATA228,162,e,t6.5 0 228 0 24,1t:S,4e,~ 
46 MTAl33,229,U4,2,2311,229 1 16.9 0 86. 0 122l 
4? OATAl4'5,221,232,224,23 ,2",236,109,14 .. 
;; OATM ?,14'5 0 228 ,16'1' , 11 t ,133,228,1 &,, 12 

4'1' OATAA,133.:n,,? 6 , N , 19'5 , t,238,~ 
: MTA134,1'1'7,1?3,134,19? 1 211 0 21 0 144 1 12 

51 MTA4'1' 0 16.l,1 1 1 <Ml,1 34,1'1'7 0 177,228,1116:§ 
52 MTA2 4 ,le:'l,l , 1 4S , 228,2111,~,144,943 
:53 OATA l4,16S,228,24,111'5,4e,133,229,93? 
54 DATA l44 ,2,23t , 22' , 173 , 145,1.,?,16'5,128 

' SS DATA229 0 2'1,? ,2e8 , 13 ,I..S,228,lel ,12S-2 
56 DATAIN,144,?,1?7,228 1 2el ,97,...S,1242 

~ =~=:~!2~~~~::r~:~~;.~~~i~1r 
'5'1' OATAl7 6 ,2 . a'l , 13' , 141,24,,7,76,,,.., 
MOA,Tiu,.J,1'1'7,l ,1 .. , t , 162,4,19",,6:I 
61 MTAlll,4 0 24 1 1r.1 1 1 1 1S7,111,4,:U7 
6 2 DATA:291 ,!Ml,144 ,8 ,169,48 0 1:57,111 1 8'96 
63 OATM,:292,2ell,2:l:s,2N 1 1'12 0 2 0 2N 1 12:51 
M DATA229,238 12'9 11 9 7 19 6., 173 0 39 1 298 1 119'9 
6:1 DATAl41,218 0 197 1 41 1 2,249 0 Ut,173 1 1122 
W OATA2't,1'97,281,7,2N, 3 ,76.,2e,741 
67 DATAl'8,76,7,19'9,16.9,2':s:5 0 141 1 2'9,le7 4 
.. DATAt.,7,'9 6 ,lfl,2 , l ,l .. , l ,19:s,67 , 867 
6'9 DATA:J,21111,1 ,:ZW,3 , 2:54 ,4 0 2911 1 882 
7t DATA29t ,2,2118 , 3 ,2'22,:S,2M,2e l , 1111:59 
71 DATA3,2N,3 , 222,4 , 2N,21U,e,a49 
72 DATA2N,3 , ~ . :t . 2N . ~.76,3,ltll 
73DAT Al8',7 6 , 3 , 217 , 69,3,144,16 1 717 
7'DAT Al9:s, 6 7 , 3,24 , 1"5 , 2,41,3,4:'.M 
7' DATAl'3 , 6 7 , 3 , 1&'9 , t , 1'57,7&,3,62e 
76 DATA232,232,IS2 , 24 , le:5,'5,168,224 1 1142 
77 DATM,144 0 187, 76 ,211,1'8,169 1 128 1 1116 
:: DATAll3,2M,169,37 1 133 0 2:51,174 1 63 1 121 

7"1 DAT"3,2<MI ,II , l lo:S, 2M,2 4 ,le:'l, 18 , 1116 
:- DATA32,177 ,19'9, 76 , 113,1'8, 121 , I .. , l.7 

tl DATM,177,2M,l:S3,.:S,3,2N 0 192,l~ 
82 DATAle,2N,246,173,6:S,3,141 ,4 , r.i,e 
S3 DATA2t8,173,1>6.,3, 1 41,:S,21118,173,977 
IM DAT"68,3,141 ,29, 7 ,173,73,3, 718 
t:S DATAl41,2S-1, 7,173, 79,3,141,6, 792 
86. DATA...a,173,71 1 3 1 141,7,21118,1 .. ,'971 
:~ OATA!t,177 0 2M,t:s.3,2'-4,217,2N 1 192,14 

- DATA18,2t8,246,l .. , t,I0.,.14'9 , 1'3,llt3 
8' OAT~2,7,2N,192,4,2N,24o,169 1 1278 
911 DATAI ,141,76,3,141,78,3,88,'531 
9 1 M TA96,!5,231,~,tff ,1'n,2*<t,1te,1~2• 
92 IIATA211, . , 144, .. ,16 . ,e,141,2e't, 9 12 
'93 OATAl'111,162,e,16.l,e,2:5,4,2:se,7,te31 
'94 OATAIIIS, .. ,3,24 1 19:5,3 , 221,2:59,8:5'9 
ffl DATA7 1 176,6,IIS,,68,3 , 1'57,2M,8'2 
•• DATA7,232 , 23-., 1'52,24 ,11 e ,:S,168,927 
97 DATA2'24,2,1-.-..2:z:s,7&,49,234 , t73,tt27 
"9 MTA21•.1•1.-.1,2,2tll,B,173,218,IW.:S 
"DATA1 '97. 41,l,2 -.t,l,'96.,76.,8",732 
IN DATAlffl,1 1 1611,e, 1 .. ,134,197,171,1"4 
ltl DATA.228,2-., 1111:S, I, 14S,228,2el ,9S,te27 
lt2 DATA144 0 14 1 16:S1 228,24 1 111:5, .. ,133,"'3 !:3 DATA22B,144 , 2 , 23111,22'9, 173, 14:S, 197, 13 

!M IIATA!.:S,22"1 0 281, 7 ,298,17,16:S,221,12 2 

;,11:s DATA281 ,t&e,144,11, 177 , 228 ,3 1 ,9 T , 12 

I .. IIATA2t8 0 :S0 169 0 1 ,141 ,2'5, 19'9,96,84 .. 
1117 DATAl69,e,141 ,2:s,1..,,32,26., In,.,.,, 
IN DAHU62,:s,11,9,lll,4, 2 4,19S,1,691 
lM IIATAl :57 0 111 0 4 0 291 ,:58,144,B, 16'9 ,8'2 
~ le IIATA-.&0 1:57 0 111 0 4,292,2t8,23S, 173, I 13 

~ DATAlt , 218,31 1~,2N,249,238,148,l 

112 DATAln,U,'9,e , 1u,4,212,1'13,148,te46 
113 IIATAln,141,1,212,16.9, 4 ,141,:S,872 
114 DATA212 1 16'9,33,141,4,21 2 ,173,2'5,'96.'9 !i' DATAl"9,2 .. ,1'94,96,24'5,121,l6'9,49,t3 

1 16 MTA1 4 1 ,2111,3,16 '9 0 234 ,141,21 1 3, 732 
117 OATAl69,l,l<ll,1<1,22tl,169,121 , Ul,976 
~18 OAT~,2'18,16'9,2 .. ,141,26,2118,Be,tll 

!1'9 OATA'96,t33,2':11,U4,2,2311,2:51,292,138 

12e DATM0,2''5,l , 2'5'5 , t , 25'5 , t,:r:s,,1110 
SN PRINfW[C.. EMlP\.E~ l#llT'" 
,e1 l"Qllll .. TC1 1' ,R .. ,FOAJ•9l071READA1R-ft• 
A1~176+ 11 B+J 1A1MEll :2 111£AOA1IFR(>A TME-Holl"ERROR IN"l•t1E 

se3 NIEUof'RI,-jT"OI(, Al.I.. DONE'" 
~ LOAD"PMT3" , 8 

Part3 
e ROF'MT31Sf'11JIUl1lMD D£VELOPl1ENT LTD. 
I OA, ....... , . , . ,.ae.e. 1. a1 
2 OATAN,t.:S , M , t,21,M,9,234 
3 OA,TAt.3,o-4,e , ,:a , at,t , 2So:S,2t8,72' 
4 DAT ..... 63 , 2'N,t,'5,t,t,19,286 
'5 DAlM,9,41 ,1 28 , t , 41 , 128,e,338 
6 DATIU:!a , Jt.e , e,179,16.41,e,2'5'5,249,113' 
1 DATM,BS , 99 , 9,21,o-4,8,'5,2'5'5 
II DATM , 1 , , ••• a.21,e,a,2& 
., DATM,1,1,e,11,ae,a,1,a1 
II DATAN , 9,'5,o-4,e,:ll ,o-4,e,234 
II DATA63,lo4 , e,'5,ae,e,2'5,,298,72'5 
12 DATM,lo3,2'N,9,,,e,e,1t,286 
13 DATM,l,41,128,9,38,128,t,33:5 
14 DATA911, H,9,9,179,H.a,e , 25'5,24e,1e1' 
l:S DATM,BS,ae,a,21 ,64,9,8:5,33'5 
'" DATA9,l ,BI ,6.4,e,'5,M,e , 21:s 
1 1 DATM , t,a,a,e,ae,e,1,a1 
18 DATAN,e,15,64,e,21,64 , 9 , 234 
19 DATAt.l,6.4,e,:s:s,ae,e,:z:s:s,:zea,72:5 
2tl DATM,63,298,9,:s,e,e, 1111,286 
21 IIATM,9,41,128,t,41,128 , e, :J:18 
22 DATAl:58, 16.l,e, 179, 169 , e , 25'5,249, 113:5 
23 DATAa,B:5,811,8,21 ,64,11,Q:5 0 :i:r.! 
2 4 DATAN,e,ae,H,1,81,64 , .,386 
2' DATAa,a,a,e,e,ae,t,1,81 
26 DATA88,e,,,M,e,21,6.4,t , T.14 
27 DATM.:J,M,8 1 15151 811 1 111 2'5:S,2tl6,= 
28 DATM 0 .:1 1 2tl6 1 e,:s,e,e, 11i1,286 
29 DATM,11 0 41 0 128,e,42 1 64,ll,27' 
3111 DATAl6'5,96,lll,171,1611, lll,21515,24e,tt181, 
31 DATM,a:s,ae,11,21,8111,11,2 1 ,287 
32 DATAN,e,:ze,16,11 1 1141 11,lll, 2N 
33 DATM,e,a,:s,11,11,:s,64,74 
34 DATM,t 1 1111,e,1,84,111,1,1 6.7 
3:5MTA2'52,e,:s,2211 , e,?,T.!i:l,ll,73'f 
» DATA7,2'52 , e , e,1111,a,e,1M,4tt 
37 MTM,2,IM , e,1,168,e,9,2&4 
:,a DATA911, e, 1e,1,11,11,1s,=,•·~ 
39 DATA:S,8',e,:5,84,e,15,84,268 
... DATM,4,28,e,11,21,•,•, 415 
41 DATM,11,11,15,e,11,:5,M,74 
42 DATM,1,ae,e,1,64,a,1,1 6 7 
43 DATA2'2,t,:l,22',t,7,:ZS,,9,739 
44 DATA7,2152,e,9,911,9,e,1641,49'9 
4, DAT...,.,2,lt<l,t,2,19<1,.,19,222 
46 DATA1:ae . e.1t.ne.e.1 ,,:zs, ,t,6M 
47 DATA:S,e:s,e,1,M,e,s,a:s,24:oi 
48 DATAa,:1,'5,.,1, 6 '9,6,.4,t,144 
4., DATAe,t,•., ••••• '5,t.4,74 
,a OATM,1,N,8,1,64,.,1,1 6 7 
:II OATA2152,e,'5,22't,.,?,2''5,l,73' 
:12 OATA7,2152,.,.,N,.,.,169,49'9 ,:1 DATAe,2,UM,e,2,1 , 2,e,ie,21t1 
'54 OATA16'5,.,l.,l?tl,.,1'5,2':l,t,Ol'5 
:1:1 DATA:1,8',e,1,64,e,.,8',26e 
~ OATM,1,6'1,6,.4,1,89,.,t,21' ,1 DATAe,e,e., ••••• ,.6.4,?4 
:!ill DATAe,1,911,.,1,64,.,1,1 6 7 
:59 DATA2152,11,'5,221,8,7,215:'l,9,739 
611 DATA7,2152,., •• ae, •. t.169 , 49'9 
61 OATAe,2,19<1, •• 2,194,t.tt , 222 
62 0Ar1111:se,e,1e,1?1,a,1:oi,215s, 1,1>N 
63 DATA:1,e:s,e,1,1M,e,e.ae, :z:s:s 
M MTM,., .... , •• 84,9,1,164 
O:SMTA&:,,815 0 11,8:1,8' 0 1,196,16.9,6.l:S 
6.6. DATM,196, l lrl'l,l,111,249,9,111,74" 
f,7 DATA24 9 ,t,IN,'57,t,1ee,:n, •• :)7't 
68 DATAleB,:'17 ,I ,118,:S7 , e,111 ,24'9,6.911 
6'9 DATM,111 1 24'9 ,l,llo,16..,,e, 1lo, 741 
?II DATAl6"il 1 1,B:s,e:s , e,e:s,&:s,e,:s.9 
71 DATM,11,111,1,e , e , 11, 11,lll 
72. DAHlll,1, 11,11, e ,11,11,11,a 
73 DATM,1 1 1 1 1 1 110 11,21 0 84 0 1e:5 
?4 DAT...,.,2 , ,94,a, 2a,1M,a,20 ,321 
7' DATAllo4,t, 27,229, e, 21,228 ,e,6 74 
T6 DATA27,228,.,27,228,ll,26,1 6 4 ,7M 
77 DATAa,20,lt.4,8,21,84,11,2 1 ,316 
711 DATA84 ,e,e,e,8,9,t,9,84 
..,.. DATAa , e,a,e,a,a,a,111,11 
N DATAa , e,e,e,e,a,a,e,e 
BI DATA215S, 215S,e,2:5:S,2:515,t,l "il2,3, 121'5 
8 2 DATAll,1"2,3,e,19 1 ,e:1,e,19 7 ,6 72 
83 DATA83 ,I ,198,14 7 ,e,198, 147 ,11, 773 
84 DATAl 98,147,e,198,147,8,l97,83,97e 
r.l DATM,1'9 7 ,83,e,1 92,3,e ,19 2 ,66 7 
116 DATA3,l,2:5:S,2':5:5 , •,215S,2'5:S,e,1a23 
87 DATM,9 , t , t , •,••••••• 
ea DATM,e,t,e , 11, a,a,•,• 
8"il DATAl?l, 1 7 1 , t,1711,1711,11,1'91,2'54, 1 12'5 
99 DATAll,l"ill , 2'-4,9,1 7 6.,14 .. ,1 7 6,811 
91 DATAl 4,e,t 77 ,711,e,1 77,78 ,t,:S 24 
92 DATIIH77, 78 ,l,1 77,78, e,1 T6. ,l4, 7N 
93 DATAll,170,14,8,191,~,lll,191,826 
94 DATA2'5,4,9,179 0 l?t,e,11t,t7e,e,9:J4 
" DATM,9 , e , e,a,e,e,e,e 
'96 DATM , e, e ,9,8,8,8,8,rt 
97 DATAll,1,t,9,., ••••• •• 

"9 DATM,e,e,e,e,e,e,:S,'5 
.,., DATAl,M,29,69,2N,l27, 117,244, .... 
IN OATAl:27, .7 ,244,2'2,1 6 , 2'5>2, 2:5,2,.,JlJt, 
191 OATA2152,2 .. ,9,6",2 .. ,9, .. ,4B,9N 
1e2 DATAll,-.&,e,11,a,e,t,e,48 
183 OATAe,a ,e,e. e,a ,e,e, t 
IM OATM,a,e,e, a , t ,9 , 1 , 1 
18S OATM,e,e,t ,9 ,111,911,1 ,N 
UM, DATA21,244,l ,1 24 , 61 , 1 , :24.,13,-r.3 
1•? DAUW,., ,192 , 1 , 6 9,1 , t , 84,t,41'5 
IN DATM,84 , 1 , 9 , 16., l ,t , 9,I .. 
1119 IIATM, e , 111,1, 1 ,e,lll,e , e 
119 DATllll, 1111 9,e,e,e,t,e,9 
111 DATM,111, 111,11,e,e,e,9,t 
1 1 2 DATM , t,e,9,9,9,8,e,• 
113 DATM, 1 , 111, e,e,e,e,e,t 
114 DATM,4@,e,u,•,16.8,e,16.8,1e:5,641 
11:'I DAHU, 1 6.4,lel,6.9,IN,16.,84,16,:S:SI 
116 DATM , 84,e,e,1 0 ••••••• , .. 
117 DATM,l,lll,11,11,9,e,e,• 
1 1 8 DATAll,e,e,a,a,e,e,8,8 
!!'ii DATAll1 1 1 11110 110 1111,e,11,e,e 
128 DATM,., •••••••• 1111,a,a 
121 DATM,111,e,e,e,e,e,a,e 
122 DATM,e,a,e,e,e,e,e,e 
123 DATM,e,2,2,a,2,86,e, 9 2 
124 DATA9,8:5,128,7,19,64,4,e,316 
12:5 DATA6.4,28,e,288 1 28,11 1 2ell,1 6 ,:S:S2 
126 DATAe,16,112,e,:S2,112,e,52,344 
121 DATAll,e,e,a,a,e,e,e,e 
12a DATM,e,a,a,a,e,a,a,a 
:5N P'RJNT"(C..EARJ~ASIE WAIT'• 
:5111 FOAl•el0127 ,R ... 1FOAJ•eTO? ,READA1M-fl• 

~"°:~":;::~;;~~Nl"EF!MOfl IN"l•l ,E ... 
se3 NEnoPRIMT"OI(. AU.. DOME'" 
,... 1..0A0·1•A1n4•, a 

Part4 
• AEl9'MT41Sf'ftl21 WIIARO OEYEL.OPl4l:IOI• Liii, 
I DATAe,e,11'9,e,lll,221 •• , •• 3441 
2 DATAl1'9,e,e,221,11,lll,119,8,4:S, 
3 DATAe,221 ,9,e,117 0 9 0 1 0 14'il 0 488 
4 OATA15,6, 16.,,26,911,16 9 , 1'16 0 1 ?11 0 ?41 
~ OATA16'9,lll6,179,16 9 ,1116,17'8 0 16'1,21!1 , lt8 

6 OATAl69,815,815,B0,21,8:s,84,21 1 6.3:5 
T OAT...,.,a,e,e,e,e,e,e,e 
8 OATM , t,e,e,e,e,e,t,8 
., OATM,t , e,e,•,•······ 
, . DATM ••••••••••••• s,s 
II DATAl,64,17,6'9,IO,o4,B4,4,:U9 
12 DATA64,B4,4,ll,16,e,e,9,1 .. 
13 DATM,a,e,e,e,e,e,a,e 
14 OATAll, t,.,e,e,e,e,e,e 
l:S DATAll,e, 11,e,e,e,e,e,e 
16 DATAll,e,e,e,e,e,e,e,e 
17 DATAll, e,e,e,e,e,ee,e,N 
18 DATA:21,4,e,6.4,l,l ,e,1,•n 
19 DATA69 , e,1,6'l',e,e,1M,e,22:1 
3 DATAll,84 , 8,9,16,e,e,e,1N 
21 DATM,e,e , e , e,a,e,e,e 
22 DATM,e,e,•.•········ 
23 DATAll,e,e,e,e,e,e,e,e 
24 DATM,e,e,e,e,e,e,e,e 
:z:s DATM,e,e,•,•········ 
26 DATM,e,e,e,e,e,8,6:5,6'5 
27 DATA! ,4,69,6'9,611,16,84, 1 0 , 327 
28 DATM,B4,e,e,1•.•·•·•·1N 
2' OATAS,e,e,e,e,e,8,t,e 
3lll DATM,e,e,8,t,t,8,9,9 
31 DATAll,e,e,e,t,8,t,e,e 
32 OATM,e,e,t,8,t,t,9,9 
33 DATM,e,e,8,8,e,e,e,e 
:14 DATM,e,e,8,t,e,e,9,1 
~ DATM,., •••••••• 84,9,84 
:Jo OATAI,r.1,9,4, 16,64,4,e,174 
:J7 OATA6.4,16,9, l lrl,llrl,l,11>,16.,I" 
38 DATM,1 6 ,64,.,4,64 , e ,4 ,l':12 
39 DATM,e,e,9 , 9,1,9!1 , 8 
"8 DATAll,e,111,e , a,•,e,8,e 
41 DATAB'!!,a:i,e,e:s,e:s,e,21,e1,442 
42 DATAll ,21 ,81 ,e,:ze,e1 ,e,2111,22:1 
43 OATAOt,t,4,N,e, 4 ,N,8,248 
44 DATAA,88,8,4,lt.,e,4,16,124 
4':I DATAll,e,10,e,e,1&,e,e,:,2 
46 DATAl6 , 1,e,10,a,e,16,e,48 
47 DATAll,1,1,e,e , e , e,e,e 
48 DATAll,1 , 8 ,e,a , 8,8,e,e 
4"il MTA12tl,::18,1,14:S,'lt,168 1 98 1 e,681 
:M DATAl .. , 911,.,l>,82,'96,139,2t8,162,IN4 
':II DATAl28 ,1 22 0 152, 196,e,t4:S 1 12e,411,9915 
':12 DATA66 , I , t4e,1,e,232, 11M,, 176,2112,le 73 
~3 OATA224, 186,128,226 0 112 1 122,e,1 4 5,114 

54 DATA4:S,192,M,l,14t,e,2ell,179,822 
'5 IIATA64 , "8, 2 16 , 66 ,23 2 , 74 ,4e,1 78,'9 1>8 
56 DATAl,1 4 .,1911, .. ,194,1,14'5,8, 711 
~7 DATAIM ,139, 224 , 162 ,96,2'2,1152,82,11'5 

,a DATA224 ,16.2, I, 1 .. ,111,N,llo,t ,714 
~ DATA1411,11e,1e4, 186., 12e,1ao, ? 2 ,18b, 11 

641 DATA:560 186 12alil,l:S4,l,144,e,6.4,DIIII 
6.1 DATA2112,l,1415,t,-.t,M,'56, 6.6.,1576 
02 DATA210,66.,2:J2 166,411,7 4 ,l,14t,83:I 
6:) l)ATAl79 0 48 0 2e2,l,l4:S, t 911,48,59,946 
M DATAll2.:58,169,:58,232,:58,lt2,66,8'$6 
..S OATM,l .. ,1611,192,66,a,t4'5,1'9 ,ts3 !'" DATA232,'6,224,218,1?6,218,M,2e2 ,141 

67 OATAl69,212,l ,1 4 e,a,2N,2t2,1,,,.. 
68 DATAl4:S,e,3 2,:58, 48,158,1211,:58, :Sl9 
69 OATA2411,1580 :56,6.6.,e,t48,l?tl,194,1134 

15 .. 



UNBELIEVABLE 
SAVINGS 

* * COMPUTERS * * 
EX VAT 
t:115.00 

""'·" t:1'95.00 
£1315.00 
flS.. S.00 
t21 ff.OO 

t== [ 7'5.00 ,..._., 
H7 5.00 
(IM .51 
11 1&.2 1 

INTERFACE H I.SO 
SSITTE 132.00 

(Hts.00 
UIPS.00 

Llt 11eU 175% PHONE 
M201&0K82JC320KBDfl'IIH t t2tS. 00 
M2•128K82•360K8 0rl ... , 1157$..00 
M2• 12SKB 10M 8 Ha,a 0.Sk t:ltM.00 
U&IV POA 
MSC~ 128K b1eoK Oriv .. t79S .OO 
2MK lOMB t2t50.00 
~K2•M B t2085.00 
128K12 MB f:1645.00 
1,,1,fffiOtYbpan,,onalrom t222.00 
b tflt'fl.ll l H ll!'d O,stc 00...S POA 

••SOFTWARE•• 
.t.U MA.JOR SOFTWARE ~RAM S SUPPllEO AT 

LOW COST 
t3t0.00 

~::::: 
'""" 1:00 .00 

~~= 
t:1:15.00 
(IH.00 
( 345.00 

Nol only do we ofll'f lop qua ltt~ produc t • •• low 
pric.s. We a lso MP90fl and de'fllk>Q Sof1wa 1e wnh 1~ 
Hl1Sllnc41 of ou, long H l11bhshed sollWMR dep t 
NEW AELCASE - UNI)( MULTI USER ACCOUNTS 
SOFTWARE 

•• MATRIX PRINTERS•• 

HON EYWELL 
MAJ,fN[$MA ... N 
MA,..NESMA"'N 
NEC 
NEWBUR Y 
NEWBURY 
0" 
o" 
0" 
OLIVETTI 
PANASONIC 
SHl ~A 
STAR 
STAR 
STAR 
STAR 
STAR 
STAR 
TOSHIBA 
TREND 

MAYFAIR 
MICROS 
BLENHEIM HOOSE, PODMOR E ROAD, 
LONDON SW18 1AJ 

(XVAT 
tnM.00 
t1Nt .OO 

POA 
POA 

1159.00 .,,. ... 
n n .oo 

POA 
POA 
POA 
POA 
POA 

t37UO 
[ 177.00 
un.oo 
[ffl .00 

"°"·" tl 3U. OO 
H2$.00 ..... ., 

[1ffi.00 
U20.00 

~~::::: g::::: 
t:IH.00 
tffl .00 
£ 4111.00 

rnm: 
t lSS0.00 

TEL: 01-870 3255 I 871 2555 
w, .::oeot ollici., 0t~, from UK Go""' rnm-,it ~ 
Eduo;.itlonwhl&bli~nlt . Ma.lOrd M6nd b.port 
E11q,..1r1"w-.com..C.. 1tl't l)yaippo1t1lmtf'II 

•• DAISYWHEEL •• 
• • PRINTERS •• "'"' .. ,,, 

DIABLO 
OIABLO ~~:Tsu 
NEC 
NEC 
NEC 
NEC 
NEC 
N EC 
OLIVETTI 
OOME 
OOME 
OOME 
RICOH 
R,COH 
RK:OH 
ROCOH 

ROCOH 
R,COH 
SMITH 
coeoN, 
TEC 
TEC ,Ec 
TEC 

CIFER 
HAZELTINE 
OUME 
TELEV!DEO 

""' HRI S 
HRl5KtYW,trd 
HR l5Sl'IHIIM<St< 

""' ""'""" .... ~ 
Sl'IN IF...:l 1t1 
SP32048cps 

POA 
POA 
POA 
POA 
POA 

t::211 .00 r:rJ::: 
t 7tS.OO 
t325 .00 
(5.45.00 
t S..5.00 

(100.00 
£1041. 00 
tl44G .OO 
t 144G.OO 
[ NIUO 

E111UIO 
[ 1550.00 
UTU IO 
ta ts.00 

£1175.00 
(1249.00 

£12911.00 
use.oo 
tl3'..00 

~n~~fTERF1040~P t ::: :: 
STARWRITEAF5055!6cpt £12:15.00 
sr-u..o.r C•$t.OO 
Tracto,r UK.00 

veo.oo 
::: ....... 

AST. HERCULES. OOAORAM. $II.IONS 
ALL AT BIO SAVINGS POA 

ftSANVCJ 
Micro users 
association 

Important 
News for 

.SANYO 

micro 
owners 

* The SMUA has been formed to support YOU 
and your computer 

* Our services include unlimited telephone 
support for the software supplied with your 
Sanyo micro 

* For further details dial 100 and ask for 

FREEPHONE SMUA 

PCN PEBRUARY21986 
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QiUTPUT: COMMODORE 64 
' Listing (contl 

7e DAT,w..,,•,1441, t Y,N,IM>,1~, .. ,722 
71 DATA23'2, .. ,4.,292,lt,e,e,e,,.._ 

,M Pl'tJNT•CQ.EM)PLEASC WAJT•• 
!lt l FOIU .. TOl271lll-e11"0AJ • eT07,A:EA0,111ft,,ft• 
Ao~:JS972+Jt8+J,o111NEIT 
:leZ fl:£AOA1IFt1<>ATMCNPl'IINT "IEIIIIIO'I: IJ',l"l•l•E ... 
~ l'IEIToPRINT " CI(. 1111...L DONE!" 
~LDAD"l"MTr,I 

Parts 
It A£J'1PMT!hDtAM11WllARO Dl:VCLOPICNT I.TO. 
l DATA~ 0 1,2:S5,37,2S:!l,2",:zs:,,e,131z 
2 MTM,lt,124 1 198,.2,2:Je,~,122,~ 
~ DATA224,'t•,1•,11a,112,1111,11e,~.,12 

4 OATM,lt,124 0291>,:ze-,tn,1112, .. , ... 
S DATA14 ,12,1 .. ,229,294,22e,22tl,118,ltt• 
lo DATM,lt,124 023e,n4,224,lt2, .. ,ff. 
7 DATA280~,,,,.,56,n4,49,48,12',"62 
I DATM,. ,l l l,23e,244>,1112,64,224,"2 
: DATA224,9.,1N,12.,ll8,112,1112,23e,lll 

lit DAT~ 032,8,56,24,24,24,6e,284 
II o.JIITA,.6,32, l , 56,24,24,24 ,24,Z4 e 
12 DATA294, t e2, tN,t29,1112,llt2, 1112,2:Je,I .,. 
13 DATM,56,24,24,24,24,24 068 1 244 
14 DATM,1,lr.l,6.3,S 7,49, 49,lt3,4XI 
IS MTM,lt,23e,l2.,ll8,lll2,182,238,914 1• DATM,8,124,2:M,182,199,254,124,11:W. 
17 DATM,8,236, 1 2., 1 82,1112,126,l-,Na 
18 DATM,8,11e,252,294,2tM,~.1•,1138 
19 DATM,8,236,12.,1118, 9 0,90,248,.,.2 
29 DATM,8,124,2311,9 . ,29,2'39, 124,848 
21 DAT"32,224, 9 6,248,9•, 9 2,94, .. ,942 
22 DATM,e,284,294,294,228,~,118,1284 
23 DATM,e,:ze.6o,284o, 1112,lN,56,56,734 
24 DATM,e,~,~,221, .., ,54,i,8, 7-46 
25 DATM,e,231,18:2,6a, l 28,284,238,942 
26 DATM,e,2311,284,IM,lN,52,42,7'54 
27 DATM,e,12o,284,N,52, l e2,248,1129 
:28 DATAl24,246,238,124,e,e,8 , e,'724 
2'I' DAHlll,IM,2 ... ,112,e,e,e,e,4'72 
:'.N DATM,8,12e,236,284,148, l 48,l42,'J92 
::U DlilTA96,96,9.,2 ... ,8,8,8,e,529 
32 IIATAl2,12,12,38,8,8,e,e, .. 
33 IIATM,e,e,8,8,8,8,8,e 
34 IIATM,8,229,l.,.,192,284, 1 29 ,56,9 '72 
35 IIATAleB,11118,'72,8,8,8,a,e,288 
36 DATAl2 11118,:z:J2,ll2,8,8,8,e,44 
37 IIATM,24,12.,21.,124,54,252,48,844 
38 IIATA224,l .. ,238,24,48,286, 1 8,1 4,9U • 
:r, IIATM,e,124,198,128,284,2116,122,9"14 
... IIATA24,24,l.,8,8,e,e,e, ... 
41 IIATM,:'.N,12e,24e,2 ... ,2 ... ,12e,38,I~ 
42 DATM,248,129,68,68,68, 1 29,248,.,.. 
4:J IIATM,e,T.11, .. ,25!1,68,231 1 8,837 
4-4 DATM,24,24,1:lA>,24,24,e,8,222 
45 IIATM,e,e,e, .. ,68,12,56,188 
-46 DATM,e,e,e,124,8,8,a,124 
47 DATM,e,e,e, ......... •,1• 
48 DATM,e,6,12,24,48,96,192,378 
:9 IIATM,124,246,178,l:J4,211o6,254,124,126 

5e DATM,8,56,24,24,24,24, .. ,228 
51 DATM,124,Zlll,78,24,98,254,156,"72 
52 DATM,J24,238,79,21t,79,238,124,17 4, 
53 DATM,28, .. ,92,14e,2'54,12,:Je,61• 
54 DATM,2'54, 128,188,198,54,238,124,117. 
"DATM,42,192,188,24.,1 .. ,::zeA,128 , 1 1 78 
56 DATAe,2'54,228,24,48,112,IJ2,24,N2 
~7 DATAe,124, 1"8,IN,254,198,2-46,124,12' 

: ::;:::::;!.~e~!::~li~:~2••.1eee 
.. IIATAe, .. , .. ,8,M, .. ,12,56,318 
61 DATM,38, .. ,128,2411,129, .. , 38, ... 
62 DATAe,e,e,124,a,12,,e,e,2,e 
63 OATM,2 ... ,1211,68,38,68,128,248,178 
... DATM,124 1 2311,~,38, .. ,8, .. ,718 
.S DATA25l5,8,255,:J2,25'!1,25'!1,25,,e, t 387 
.. OAT°"",247,247,247,.,,25'!1,255,2"',l.7 . 
!7 DATM, 02'0,2'0,2'0 19',217,2 17 ,217,19 7 

611 IIATA25:!,2:14,58,14,14,58,2:J4,2"',1122 
:.OATA:Z:SS,171 ,1'72,170 1176, 1 '72,171 ,:zss,1 

::. DATAl78,l.,.,1.,.,1.,.,1.,., 1 98,199,179 11 

~ DATA25., ,2i,,2t5,215,2l., ,2 1 5 ,215 ,25'!1 ,I 

72 DATM,8,85,25'!1,255,115,32,32,7 .. 
73 DATA32,32,e,,255,255,e:,,a,a,768 
~ DATA224 122 4 ,224 ,224 ,224 ,2:14 , 224 ,224, 1 

7S DlilTAl4 1 14,14,14,14,179,14,14,268 
76 DATM,e,36,153,169,153,153,8,w.4 
77 DATM,9 14 1 ,144,144,144,41,8,!114 
";' DATA:255,255,264,:11 ,294,51,25!1,25:5,15:J 

7't IIAT~ 125:!,294,51,2e 4,51,25'!1,8,127l!I 
N OATA25S,25:S,2M,51,284,5l,e,e,1a2e 
• 1 DATA2SS,255,2M,51,2e4,e,e,e,9o9 
82 OATA25S,25,,::ze.4,51,e,e,e,8 , 7.S 
13 OAT~,2'!1,2114,e,e,e,e,e,714 
84 OAT~.~.1.e,e,e,e,e,518 
85 DATA255,e,e,e,e,e,e,•,25'!1 
86 DATMS,2:IS,95,e ;e,e,e,e, 425 
~ DATAtlr.5,llr.5 118:1,1815,1 85 ,18:S,1«5,19'5,8 

:- DATA85,lr.5,lr.5, lr.5 1 l r.5, 18',t8',t.,, 92 

:9 OATA125,85, 18S,19'5, 1 85,tlr.5 111r.5,t85 194 

:- OATA12'5,125,8' ,l t5 ,l t5 , lt5,tr.5,lr.5,86 

:· OATA125, 125, 1 25 ,85, 19'5 ,1es, 1es, 185 •• 

:2 OATAl2',125, 1 25 ,1 25,85,lt5,1es,1a,,.,. 

:3 DATAl25, 125, 125, 1 25,12S,e,, 1e,, 11r.5 ,"2 

:• DATAl25, 125, 1 25, 125 ,12:J, 125, 85, 195 ,•4 

~ DATA125, 125, 125, 1 25, 1 2'5 ,125, 125 ,85 ,•6 

:., OATA125, 12', 1 25 , 1 2'5, 1 2'5 ,125, 125, 125, I 

97 DATM,8,.,e,e,M,29,85,179 
;:. OATA:221,11,,221 ,11•,22 1 ,U 9 ,221 ,119,1 

5" l''fUNT•ICL .. EAfU"-.EASE NAJlt • 
5el , ~1••Tot'1 1Jlt,o4ol'Cl't..l .. T0 7 1AEAl)A1~+A 
1,0,::[12288--1'8•.J,A,NEIT 
5e2 AEADll1 IFft(>A~11H • EANJR JN•l•l1E ... 
'8=i JriEXT1PRINf•OI( .. Ai..L DOC!• 
5194 LCW, •Ptfll'l'TO•, e 

Part6 
e l'tUl"M1611'1USll 1WIZMD DIEYEL<W'M':NT LTD .. 
I DATM,e,6,51,97,2,45 ,l ff ,~ 
2 MTM,51,,7,2,45,199,4,51,452 
:J MTA9"1,2,4S,199,4,43,52,6,447 
4 DATA38 ,t25, 32 ,45,1 98,2 ,43,52,'35 
., DATM ,4 5 ,198, 2 ,43 ,52, .. ,45,3'3 
6 MT A1'8 , 2 ,4 3 ,5 2 ,4, 38,125,6,'68 
7 OATA34,74,J2,5t,1'7,2,45,1'9,S30 
I DATM,51 197,2,45,198,4,51,452 
• DATA97,2,45,198,4,4:J,52,6,447 
1e DATA:JB,125,:n,45,1911,2,43,52,53' 
II DATM,45 0 1'1'8,2,4:J,:12 1 4 1 4:1 1 :193 
12 DlilTA198,2,4:J,52,4,38,125,4,,468 
13 DlilTA34,74,3:2,2e,2 1 4,6,Jll, 1 441,558 
14 DATA6,34,74,0,38,12',0,:J4,:rzt 
15 DATA74, 6 ,43, 52 1 12,:Jll,12':!1,6,:J56 
16 DATA34,74, 6 ,311, 1 441,12,:Je,125,4 :!9 
17 OATA4,l4,?4 , . , 38 ,1441,6,29,324 
Ill OATA2t4,J2,5 1 , 1'7 ,2,45,l fll,4,"'4:J 
19 OATA51 1 97,2,45,198,4,51, , 7,54., 
28 DATA2,45,198,4,4J,,2,6, 6 1,411 
21 OATA25,l,7 6 ,251,1, 6 1,25,1,'41 
22 OATM5,198, l ,38,12'5,J,4!1,1.,.,Mt 
2:J OATAl ,:18, 1 25, t ,39,t ... ,1,311,:JIM, 
24 DATA14e, 1 , :Jll , l 2',l,:Je,lq,1,,16 
25 0ATA22,227 1 1 , 1., ,62,1 ,22,227,581 
26 DATA! , 1 ., ,0 2 , 1 , 15,78,1,61,2311 
27 OATA:Z, 1 1, 70 1 251 , l , 61,2'5,1,4 41 
29 OATA4:! 0 1'9 1 1 1 :Jll, 125,l,45,198,MI 
29 OATAl ,38, 1 25 1 1 ,J11,1q,1,:J11,:Jo6 
311 DATA149,1,38 1 1 2':!l,1 1 :Jll,l ... ,1,470 
:JI DATA22 , 22? , l , 1 , ,62,1,22,227, 581 
32 OATAI ,1 , , 6 2, 1 , 15,78,1,4:1,214 
» DATAl ff,2,43,52,4,45,198,2,544 
)4 OATA43,52 ,4,4 ,,lfll,2, 43, 52, 439 
:JS DATM , 38 , 1 25, 6 , ol,149,1, 9 1,482 
:N, OATA148 ,l, o8 , 1 4,,t,57,172,I,.,.. 
;J7 OATA45,198,1,57,1'72,1,45,11'8,717 
:J8 OATAt,J4,74, l , 21 , 2 14,1,3", 3e7 
:r9 OATA74,1,28,214,l,22,22?,1, ~ 
... OATAl 7,J7,1,22,227,1,17,37,359 
4 1 DATAt ,14,187,1, .. ,149,1,91,432 
4 2 OATAt 4e,1, .. ,149,J,S7,172,t,.,., 
4:J DATA45,1"8,I ,:S7,172,l ,45,1911,717 
44 DATAl ,34,? 4,1,29, 21 4,1,34, :187 
45 DATA74 01 ,29,214,1,22,227,1 , 5611 
46 OATAl7,37,l,22, 227,l ,1 7 ,:J 7 ,:J:59 
47 DATAl,14,187,t, 28,21 4, 6,311 ,481 
48 DATAl ... , 6 ,3",74,6,38,125,6,42" 
4., OATA34,74, 0 ,43,52,12,:Jll,125,384 
5111 DATA6,3",71, 6 ,38,148,12,:J8,:J4e 
51 OATA l25, 6 ,3",74, 6 ,38, 14e, 6 ,421 
52 OATA641,t4.,,1,91,14e,1, 68 , 149, 667 
53 OATA I ,57,1'72,1,45,1 98 ,1 ,57,532 
54 DATAl72,l ,4 ~ ,198,1,3",74,l , 52 6 
.,., DATA:211,214,1,:M,74,1 ,28,21 ", ''' 
5' DATAI ,22,Zl7,l ,17,J'1,l ,22,J2Q 
57 OATA22'7,I ,17,!17,1,14 0 187, 1 , 4 «1 
'8 DATAoe,14,,l ,1' 1 ,1 4 19, 1 ,68,1 4 1' ,667 
59 DAHU,57,1'72,1,45,11'8, l,57,532 
.. OATA172,1,4:S,1"8,l,3",74,l,,26 
61 OATA211,214,1,:J4,74,1,211,214,,1'4 
6 2 DATA! ,22,227,t ,17,37,1 ,22,328 
63 DATA227,I ,17,3?,1 , 14,le7 , I ,4115 

:; =~:::!-"!i!.~:i..2:,::r.~~~f 
66 DATAl ... ,2,3",74,2,48,1..,,6, 4 • 7 
67 DATA38,125,o,34,7 4,1 2 , 48 ,1..,,5281 

: :;~49=-:2!::~·~:::::.~:~~ 
78 DATA34, 7 4,2, 41B,199,6,311,J25,,t9 
71 DATM, 34 ,7 4 ,12, 4e,l .., ,6,38,4fl 
72 DATAl25,0, 45 ,198,6 ,411,1..,,6, A:zs 
73 DATA!ll ,9"1,0,4:S,1"8,6,38,125,566 
74 DATAl2,48 0 199 0 6,38,125,6,:J4,448 
7S DATA74,1e,38,1411,2,:J4,74,2,3',4, 
76 OAT.-.311,14e,2,34,74,2, ... ,1ff,521 
77 DATA6,:J8,125,6 ,34,74 ,l2,51,346 
78 OATA97,2, 4,,1 91 ,4,51 ,97,2, 4 9 6 
79 OATA4,,198,4,51,.,7,2,ot5,1'1'8, ... 
819 OATM, 4:J,,2,6, 311,1 25,32, 4 5, 3" 5 
111 OATAl ff ,2 , 43, ,2,4,45,11'1,2,54 4 
112 OATM:J,:S2,4,4,,11'1,2,43,52,439 
8:J OATA4,:J8 0 125,6,34,74,32,51,36,<I 
IM MTA.,7,2,4,,198,4,51,97,2,496 
85 OATA45 1 198 14,:Sl, '7 , 2 ,4:!,1 911, ..... 

.. DATM,43,52,0, 61,25,l,7 6 ,2oll 
17 DATA:i:,l ,1,01,2',1,45 , l ff ,1,5113 
N DATA38 , 1 2',1,45,lff,l,311,125,571 
89 OATA1,Jll,14e,1,:Jll,t ... ,l,:Jll,3111 
98 OATAl2',l,38,1 ... ,1,22,227,l,5"7 
91 OATAl9 1 62,1,22,227,l•l9,o2,41:J 
"2 OATAl,1',78,1, '1,2' ,l, 7 6 ,~ 
93 DATA251,1 ,61 ,2',1,45,11'1,I ,593 
94 DATA:Je,12'5,1,4,,198,1,38,12',571 
95 DATA11 311, 1 441,1,:Jll,148,1,:J8,:JIII 
96 OATAl25 1 1 1:Jll,lq,1,22,2Z1,1,5"7 
97 DATAl 'l,62,l,22,227,1,19,62,41:J 
99 DATA! , 1 :i,n,1 ,4,,1"8, 2,4:J,375 
ff DATA52,4,45, l .. ,2,43,52,4,4M 
IN OATM:! 1 1 ft ,2,4:J,52,4, :Jll,12' ,5e7 
1e1 OATA6,68 1 1 4 . ,1, 9 1,148,1, "'8 ,524 
192 OATAl4 9 1 1 1:S7 1 172 1 1,4 :S,1 "8 ,l ,o24 
193 DATA57 ,1 ?2, t ,45,1 99,1,34;'1 4 ,582 
IM DATl'II 0 29 1 2 1 4 11 0 :140 74 0 1 ,211,391 
lt5 OATA21 4, I ,22,227,t ,1 7,3?,1,5:29 
I .. OATA22 ,22? ,l ,17,:17,1,14,18 7, 42 6 
187 OAT.-.1 ,68 ,1 4 , , l , , 1,14e,1, 68,51'1 
IN DATA14'1,t,,7,172,l,4,,1.,.,1,62" 
189 OATA57, 1 '72 1 1 1 4:S,1911 0 1,:J4,74,582 
118 OATAI ,28,214 1 1 ,:J4, 74,J ,28,311 
111 DATA21 4 ,I ,22,22 7,1 ,17,37,1,528 
112 DATAn,227 1 1 1 17 ,:J7,1,t4,187,42A, 
11:J DATAl,28,2J4,6,Jll,14e,6,3",4" 
114 DAtA74,6,38,125,6,:J4 1 74 1 6 0 :J6.3 
115 DATM3,52,12,:J8, 1 2', 6 ,34,74,384 
110 DAt,.,38,l ... ,t2,38,12', 6 ,:J4,:J9J 
117 DATA74,0,38,14e,6,28,214,32,:s.:NI 
118 DATMe,l .., ,O,:JB, 1 25,0,34,74,522 
11 9 DA1Ale,:Jll,148,2,:J4,74,2,311,322 
1211 OATAl48,2,34,74,2,441,l..,,6,497 
121 DATA:JB,125,6,:J4 174,12,q,1 .,., ,S28 
122 DATA6,38,125,0,:J4,74,le,:Jll,32:J 
123 DATAl48,2,:M,74,2,Jll,1q,2,424 
124 DAtA34,74,2,4 e , 1'" , 6 ,3111,12',518 
125 DAtA6,34,74,12 1 441,l '" ,6,38, 4" 
126 DATAl25, 6 ,4 5 ,l .. ,6,4e,1 .., ,6,02'5 
127 DATA!ll , 'l ? , 6 ,45, l ff,6,38, 125, 566 

;: ~;~?c:,!,."!~·:i;:?4· ... 
5el FO'IJ .. 1012711'1 .. 1FOl'IJ-el071f1£AD11111~+ 
Aof'QIC£:J4fM9•J t ll•J ,1'11NIEIT 
:2 IIEAOA1JFl't<>ATHEN'fl:INT•ERROR JN•J•l •E 

~ HEU1Pl'tH.iT·C1C .. AU.. !ICM!• 
'4t4LOl'ID·PM Tr, a 

Part7 
e RE.IW'MT71 1't.18121Wlll'IRD DEVELOPMENT LTD .. 
I DATA74, l .,38,144t,2 1 34,74,2,:JIM, 
2 OATA:Jll, 14 .,2,34,74,2,4 • ,1 " ,'21 
3 OATA6,38 ,1 25,6,3", 74,12 ,51,3" 6 
4 DATA97 ,2,45,198, 4,,t ,97 ,2,49 0 
., OATM5, 1 "8 ,4,,t,9"1,2,4,,I H, ... 
6 DATM,43,52,6,.1,2',l,7.,268 
7 OATA:i:,1, 1, 0 1,25,1,4,,1"9 , 1,,e,) 
I DATA:Jl , 1 25,t ,4 ,,198,1 ,38,1 25,571 
'I DATAl,38, 1 ... ,1,38,1 ... ,1,38,381 
t e OATAl 25,I ,38,1 ... ,1 ,22 1227,1,547 
11 DATAl 9 ,62,l,22,227,1 1 1'1 ,"'2,413 
1 2 DATA! , 15,79,1,61 125 1 1 ,76,258 
13 DATA25 1 ,1,01,2',1,45 1 198,l,583 
14 DATA38,125,l 14:$,198,1 1 :J8,125,571 
15 DATAI ,le,t ... ,l ,38 1 148, 1 ,38,381 
16 OATA125,l ,:Jll, 14•,1 ,22,227,1,547 
17 DAT1111•,o2,t,22,227,1,1•,o2,413 
le DATAl,15,79,1,45,1"8,2,43,375 
1 • DATA52,4,4':l,1"8,2,4:J,52,4,4M 
28 DATA45,199,2,4:J,52,4,38,125,5e7 
2 1 DATAo,69,14•,1, • 1 ,14 e,1,oe,524 
22 OATA149 ,1,:5'7,1'72,l ,45,l fll ,l, 6 24 
2':J OATA57,172,I ,45, 1 .. ,1 ,34, 74,582 
24 OATAI ,28,214,1 , 34,74,1,28,381 
25 OATA.214,1 ,22,22 7 ,1 ,17,37,1,528 
26 OATA22,227,1 1 17 ,37,1 ,14,187 0 426 
27 DATAl,68,149,l,91 ,1 4e,1, 68 ,519 
28 DATAl49 1 1 1 57 1 172,1 0 45,1'18,1 ,624 
2" DATA57,172,l,45,lff,t,:J4,74,582 
318 OATAl,29 1 214,1,34,74,1,28,:Jlll 
:JI DATA.214,1,22,227,1,17,37,1,!128 
32 MT"22,Z27,1,17,37,1,11,1a,,•zt1 
D DATAt,:U,•7,2,45,11'1, .. ,51,44• 
3" DATA97,2,4,,11'1,4,51,97,2,4• 6 
:JS DATMS,1.,.,4,4:J,52,6,61,25,4:14 
36 DATAl,76 1251,1,6 1 ,::ZS,1,45,-461 
:J7 OATAt"8,t ,38,125,1 ,4:$,198,1,687 
:J8 DATA:J8,125,l ,38,t4e,l ,3e,148,.,.., 
:r, DATA1,:Ja,125,1,38,148,l,22,3'e 
48 DA1"227 , 1,19,62,1,22,227,I,~ 
41 DATAl9 , ,2,l,15,7e,1,61,25,254 
42 DATAl,76 ,25 1,l,61,25,1,45,-461 
43 DATAlff, 1 ,38,125,1,45,198, t , .. 7 
4-4 DATA:Jl,125,l,38,1 48,1,311, 1 441,~ 
45 OATAI ,311,125,1,311,148,1,22,3:Se 
46 DATA227,l,1 9,"'2,l,22:,227, l,"68 
4? IIATA1•,62,1,1S,?e ,1,4', 1"8 14 ll 
48 DATA2, 4 3,52,4,4S,l ff ,2,43 138'1' 
49 DATM2, 4 ,45,t ff,2, 4J ,S2,4,4N 
5e DATA:J8,12',•,o11 , u9 ,l,91, 14e,•t B 
St DATA! ,611,14,,1,57,172,1,45,494 
52 DlilTAl98,l,57 ,172 ,l,45,1'18, 1 , 673 
53 DATA.34, 74,1 ,29 , 214,1,34, 7 4,468 
54 DATAI , 28 ,214,1 ,22,227,J ,17 ,5 1 1 
SIS DATA:17,t ,22,227,1 ,17,37,1,:14:J 
56 DATAl4,187,I , .. ,14.,1 ,91, 148,5 7 1 
57 IIATAl,611 11 4 . ,1, 57,1'72 ,l,45,494 
58 IIATAtff, 1 ,57,1 '72,1,45,IH ,l,673 
::W DATA.34,74 ,1 ,281, 214, J ,34, 74 1468 

To N c.......i nut WNk. 
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10 REH CASIO tap e r eader 
20 REM 
30 HH (c) 198l Rob Mil H 
iO R!M 
50 RIM CASI O p r oduc es 8 bits, odd 
60 R!M par it¥ and l st op bit . 
70 HM 
80 REH Turn off interl ace. 
90 • rv 0.1 

100 MOD! 6 
110 baud•&lA 
120 REM Setup prosr am area (code " ) a nd output but t er (butter") 
130 DIM codd iOO, but t" 1000 
110 REM Se tup decod e area 
150 DIM d e code 256 • 
1 60 REM Put the charact e r eonver•ion tabl e into me mory. 
170 FOR U•O TO 255 
180 READ val 
190 decod e 7i%-val 
200 N'EXT u, 
210 OS.ASCl• &FPE3: bpt%•&70: cheU • &72 
220 R!M .Aaaem ble the pro1ram. 
230 PROCaaaem 
2l0 ~ - butt": B%•bPt ": RV! Prepar e tor BREAK! 
250 REM Uaer pre •••• BREAK t o e nd t he ••••ion and dump th e data t o 
260 R!M tape. Thi • 1• 11e••¥ but work • I 
270 PRUIT''' '"Hi t BR!.AK when you r ta pe haa tiniahed "'"runnin1." 
280 • KEY 10 OLD!MOOTO 310:M 
290 REM Call the p r ocram. 
300 CALL eodd 
310 REN we set her e whe n all the d ata h a• been re ed in. 
320 R!M Th e u ae r pre••• • BREAK t o atop the data tr an sfe r at tape e nd. 
330 buff"•IJC: bpt"•B"i REM Re cover the vital pointer s . 
310 MOD! 6 
;350 INPUT "Nu. e of 01.1tput f U•" • fiU 
360 f •OPENOUT tilt 
370 buffend• ( 7bpU•256*7( b p U+l} } 
380 FOR i" •butf% TO ( 7b pt"+256*? (bpt%+1}) 
390 BPUTI t, 7 1" 
100 NKXT 1" 
U o CLOSE# 0 
120 !ND 
lJO DKF PROCHH• 
110 YOR p" •O TO 2 ST!P 2 
l50 PX•codd 
160 (OPT p" 
•10 
l 80 
190 .at 

J SR init :Ht UP ACIA 
JSR ce tb ¥ t : s e t a b ¥ t• 

SOO 
S l O 

CMP l &!I : cheek tor data 
BN! at : !snore it dutt 

520 \ 
530 \ Sta r t of fil e 
510 \ 
sso LOY 111 : set skip count 
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.n,ut L.DY 
LDA 
STA 
JSR 
CNP 
B!Q 
T AX 
LDA 
JSR 
STA 
INV 
DEC ... 

cetb)lt : cet a b)lte 
:drop count 

a k : j lt not tlniahed 
flO : uain1 a poat ind e xe d a tora with 'i 
fl7 : cat a aven b)ltea per atrlnc 
chct" ; .. which we count in chct 
1etb,yt ; sat a character 
w&PO ; PO •• an• the e nd ot the tile 
a t : j it we h•ve reached the a nd - 10 around aaain 

; uains x to ln<1ax oacooa arrav 
dacoda, X: cet tha dacoclad cha.ractar 
OSASCI : diapla,y the character 
(bpU), Y: a ava in butter ar e a 

1•ove d(')lofn to newt hole ln buffer with Y 
chct" : knock down our counter 

:so round 1t we a N not a t zero )let 

When we set hara we have reached the counter sivin1 the lanath 
ot the atrins and • uat tind out how •an:r of tha cha ract er• tM 

hava crabbed are part of th• a trins 

The programs below occupy only a smal l 
amoun t of t he memory inside the Casio 
compute r. To store the maximu m 
amo unt of text all the remaining prog­
ram space is converted to data space 
using the OEJo'M command. This is 
followed by the numbe r of extra vari­
ables you want to create. 

If the only programs in the machine 
are data ent ry ones you can add 40 extra 
variables to the data array, (D EFM •o), 
giving space for 60elements. lfy ou have 
the RAM expa nsion pack you can add 
168 variables, (D EFM 168) and should 
change all occurence111 of 60 in the 
programs below to 168. With an expan· 

, 0 
'70 
,so 
590 
600 
610 
620 
630 
6,o 
650 
660 
670 
680 
690 
700 
710 
720 
730 
710 
750 
760 
770 
180 
190 
800 
810 
820 
830 
8•o 
850 
860 
870 
88 0 

JSR 
I.SR 
I.SR 
I.SR 
I.SR 
CLC 
ADC 
STA 
BCC 
INC 
JMP 

.. tb,yt : s at the atrins 1ancth sion pack you can store up to 1,300 
A : ,ri1tt to the lett... characters, with just the machine you 
! ; : : : :t::• ,!~: ~~~:t:~ !nto the can buffer up to 420 characters. 
A ; ... 1 . • · •&k• a character counter Procram O Dab entry and storar:e 

: 1tand b.Y t or aoae 1 u11.a 20 INPUT$ 
bpt% : move lo b,yta ot counter up •..or,y 30 FORC ,,.I TOLEN($) 
~!t' ~ j~~u!/~c!:c~/~!~r=~ value 40 F$ (B)-=F$(B)+MI D (C,1) 
bpt"+l ;adv a nce hi b)lta ot counter 50 A=A+l:I F A<8T HEN70 
n,cat :so a round to sat a nother 1trinc 60 A• l :B=B+l 

890 . init 
900 SEI 
910 LDA 
920 STA 
930 LOA 
9AO STA 
950 LDA 
960 STA 
970 LOA 
980 STA 
990 RTS 

1000 
1010 
1020 
1030 
10•0 
1050 
1060 
1070 
10 8 0 
1090 
1100 
1110 
1120 

,1etb,yt 
LDA 
TAX 
AND 
BEQ 
TXA 
AND 

••• LOA 
RTS 

1130 NEXT p" 
11AO !NOPROC 

I baud 
U 'P.:08 ; baud rat• 
,f&AD : turn on .otor .. 
&PP.:10 : , • and tape tone 
,f( bufU'. MOD 256) 
t>ptJI: 
... (butt% DlV 256) 
bPt"•l : aa tup pointer 

&PP.:08 : set a tatu1 raic 
: backup ,1 : check tor sot 

satt>;rt :.:lit not there 

l&li'O 
setb,yt 

; recover a tatua 

&1E09 ;set data value 

1150 DATA 32,A3,A5,42,l7,91L33,311 
1160 DATA 35,36,62,0,61,0,60,0 
1170 DATA 11:8. 4 9, 50, 51, 52, 53, 511, 55 
1180 DATA 56,57, A6,0,U,bO,O,O 
1190 DATA 65 , 66,67,68.69,70,71,72 
1200 DATA 73,7l,75,76.77,78,79,80 
1210 DATA 81.82,83,84,85,86.87,88 
1220 DATA 8 9,90,0,0,0,0,0,0 
1230 DATA 97,98,99,100,101,102,103,lOA 
12110 DATA 105.106.10?.108.109,110,111,11< 
1250 DATA 113, 11A, 115, 116, 117, 118, 119, 12C 
1Z60 DATA 121,122,0,0,63,lll,59,58 
1Z70 DATA o.o.o.o.6A,O,O,O 
1280 DATA 0,0.0,0,0,0,0,0 
1290 DATA 37,0,0,91,38,95,39,0 
1300 DATA 93,127,0,0,0,0,0,0 
1 310 DATA 0,0,0,0,0,0,0,0 
1 320 DATA 0,0,0,0,0,0,0,0 
1 330 DATA 0,0,0,0,0,0,0,0 
1310 DATA 0,0,0,0,0,0,0,0 
1350 DATA 0.0.0.0,0,0.0.0 
1360 DATA 0,0,0,0,0,0,0,0 
1370 DATA 0,0,0,0,0,0,0,0 
1380 DATA 0,0,0,0,0 . 0.0,0 
1390 DATA 0,0,0,0,0,0,0,0 
Uoo DATA o.o.o.o.o.o.o.o 
1110 DATA 0,0,0,0,0,0,0,0 
U20 DATA 0,0,0,0,0,0,0,0 
1•30 DATA 0,0,0,0,0,0,0,0 
lUO DATA 0,0,0,0,0 . 0.0,0 
U50 DATA 0.0 . 0,0,0,0.0.0 
U60 DATA 0,0,0,0,0,0,0,0 

PCN f'E8RUARVZ198.5 

~---------~: :rR~6C!.~~f~I~ATA"" 
64 PUT F$(1),F$C60) 
65 A= l ,B=l 
70 NEXTC 
80 GOT020 
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FINE 
ART 
/ l'rettyplcturos0d the 5pectrum 

with RG Luxton's Screeurfl)l'Olnl m. 

fi
ling creative? Want to ill ust rate 

our latest 48K Spectrum educa· 
onal or adventure program w ith 

some snazzy pictures? Well, he lp is at 
ha nd with our Scrttnart uti lity. 

Screenart comes in two parts. The 
first , give n in Fi gure 1, contai ns the 
meat of the mat ter: called Draw, it 
enables you to : 
e P LOT and D RAW using cursor keys, 

and also dra w circles and draw arcs. 
• Fill any shape, in solid colour, dots or 

vert ical or horizonta l st ripes as 
required; you can also alter colour 
and other a t tr ibutes. 

• Usee ithe r oft woscreenstosave your 
draw ings as you proceed ,an d to recal l 
either instantly; plus a facility t.o add 
keyboard and UOG charac te rs to 
your drawings . 

• SA VE to SCR EE N$, LO AD SCRE E N S, $.A VE 

data from dr awings, LOAD data , and 
ca ll a HELPSCREEN at any t ime. 

listing 

l e i "' . O . L UXTO N . 
ORAi.i 

4 8' CL E AR 44 ?' 98 : GO SU B 95 0 0 
:,e RE M ... IE NU* 
61!1 BOR DE R 1 : P APER 1 : INK 7 : C 

7 1!1 f>RI NT TAB 81 " SC REENA RT " I' T A 
9 a i · • * **** ** * " IAT 3,11 " • To DR 
AW ustn<;J a " IA T 4,:,1 • stn9I • spot. . 
" I AT O , ll " I To DR AW u s i ng • "I AT 

7, Sl " cont.lnuo u • lln • . " I AT 9 , 1 1 " 
d To DELETE • n)' I ln• • "I AT u,, :s1 
"<b • f o l"• S AVEin9 " I AT 11, S l " t. o S C 
REE N• ) " 

8 0 PRI NT AT S , 2SI INV E RSE t 1 • 
CHOO S E"IAT 6 ,2 :Sl" <A 
S I" LE TTER"IAT 15,::ll " P,.• •• "" h " " t. 
o c • l l HE L P SCR EE N "I AT 16, ::l l " f l"O• 

Ma in p l"o 9 r• •· 
9 8' F OR 1"'3 TO 9 S T EP J; : PRI NT 

AT l,l!ll ") "IAT 1, 21" (" : PAU S E 1:1: 
PRINT AT t,01 " "!A T t ,2 1" " 
11!111!11 LET • • "' INKE'f • : II" • • """ " T HIE 

1 11J I F • • •"• " OR • •• • 1• OR • •• " 
d" T HEN 0 0 TO 1 39 

128' NEX T I: GO TO 90 
138' I F NOT t. THEN BORD ER 7 : PAf> 

ER ? : INK e : CL S 
2ee REM *MA IN LOOP * 
2 18 INK i n ! PAP ER p• : BRIGHT bi" 

: F L ASH f t : lNVE R5 E Iv ! CLS 
22 9 LE T 101•:.11: LET )')' •)' : PLO T OV 

ER 11 I NK ln l :.11,)' 
238 P l O T OVER 11 AND • • • " • " I I I 

With th e seeond progr am , Loader, (to 
be published next week) you can load 
data from Draw and the program will 
tra nsform th is i nto DATA state ments in 
program l ines, which can t hen be 
MERO Ed or added to othe r progra ms to 
give an insta nt D RAW facility. 

Draw 
After t yping in the listing and debug­
ging, SAvE using .. SAvl!:" draw '"L1Nl!. lO". 
When Draw is ru n you will be prese nted 
with a menu. If t he progra m retu rns to 
Basic from now on, for whateve r reaso n, 
do not use RU N, but simply type in "GOTO 
menu" and ENTER . 

To start, press 1 and go to a clear 
screen. When you press one of the cursor 
keys (5,6 ,7, an d 8) t he x and y coordin­
ates of t he single pixel in the middle of 
the screen will be displayed x- 120, 
y• 95. You can startd r awingfrom here , 
or usi ng the cursor keys, move to an other 

248 I F lNKEY•• " B " DR IN KEY• • " :S " 
OR lNKE "<• • " ? " OR INKE Y• •" O" THE 

JNKEY• • • • THE N 00 TO ,.. ... lF THE N GO SUB 2 ... 
2 7 8 lF lNl<EY• • "9" THEN 0 0 SU B 2 ... lF THEN 00 S UB . .. ... lF I Nl<E Y• • " p " THE N GD SU B . .. , .. THEN 0 0 S UB 7 .. , .. lNl< ~Y • • • t, • THEN 00 S UB 9 

•• ,.. THE N GO SUB . ... ,,. INKE Y• •• q • THE N GO S UB 8 .. 
THEN GO SUB 2 ... ,.. lF THE N GO SUB 4 ... ,.. lF l NKE V• • • o • THE N GO SUB 5 ... ,,. JF lNKE Y• • ")' " THEN GO S UB 2 

3 80 IF INKEV e• • J " THEN GO S UB ? 
81111: IF )' • """ )'" THEN LET c • • • •: L E 
T y e • •• : L ET q•&: LE T w•& 

398 I F INKEV • •• r • THE N GO TO 5 11 
'4 0 9 I F IN KEV• • • a• THEN L E T +k•l 

: GO SUB 538: LET fk•9: 00 SUB B .. 
• 1e IF I Nl<EY• • · c • THEN GO TO 2 1 

posit ion to start drawing. 
When you are ready , press z and the 

'Plotted !' legend will appear . Th is places 
the first PLOT coordinate into a strin g, 
(C$). Now, usi ng the cursor keys, move in 
any directio n and at the next point , press 
z again . Coordinate s for thi s point will 
also be entered into the et strin g, but thi s 
t ime in the form of a DRA W statem ent. 
Each successive move move now should 
be followed by press ing t he z key. 

You can of course , plot your DRA w 
coord inates in any position on the 
screen, and althoug h the pixel will draw 
its own route wherev er it goe$ on the 
screen , the subsequ ent line will be 
drawn directly bet ween plotted points. 

At any t ime you can pressc to clear the 
whole scree n, and t hen press p to rapidl y 
print whatever you have drawn , and 
the n carry on drawing . 

Press the h key and the u i:-;LPSCREEN 
will be displayed . This can be called at 

5 5 ) - CI NKE V• - •5 • AND x ) tl l 
'438 L ET y•)' + II Nf<E V• • " 7 " AND y< l 

7 51 w 1 t N1<&:V• • " 6 " ANO )' )tl > 
"'"" P RI NT £e1A T e.e, P APER S I • :.11 

•" l xl " y•" l )' I " • : GO TO 2 2e 
588 RE M *PL OT SI R* 
:118 IF IN KE Ye < >"" THEN 0 0 TO 51 . 
:,2 9 LE T l"•x : LET • •)' : LE T :.11• ,c~ q 

: LE T ya y - .. 
~ 3 9 D I M ••l Z , 4 > ; LE T • • 11 , T O 4 

1• ST R• x : L E T • •t2, TO 4 1• S TR• )' 
: L E T c • · c •• • •111••• c 2 1: J F f k T 

HEN RE TURN 
:141!1 L ET :.11•r : LE T y• s : L E T q• x : 

LE T W• )' 

:,:,e PRIN T £81 INK 21 INVE RSE 11 
AT 8, 15 1"Plott • d ' ": P AUS E 111: PRI 
NT t:81AT e, 1 :, 1 • " : RETU RN 

690 R E M •PRIN T S I A* 
6H t IF L E N c • THE N 0 0 TO 6 :,e 
628 CL S : PR I NT AT UF, 41 P APER 

2 1 I NK 7 1 " NO DRAW I NO YE T IN MEM O 
RY ' " I AT 12 ,0l"PRE S S •• 11• • TO ST 
ART " 

6 3 e IF IN l<EY• < ) " x " THE N 0 0 TO 6 ,. 
6 :, lill P L O T VAL c• I 1 TO '4 I , VAL c• I 

:S T O 8 1 
60 e FO R I • 9 TO L E N c• STE P s : D 

RAW VAL c • ( t TO t•3 l, VAL c•t t • 4 
T O I + 7 1: 8 £ 1':P . 005, :!58: NEXT t : P 

AUS E .0: RE TURN 
7 98 REM * CUR REN T SCR EEN MEM* 

1 1 AND • • "'"d " )I INK lnJIOC 7 18' PR I NT CIJIAT "·'" P AP E!R :s 1 •c 



any t ime, an d you can return to t he 
program by pressing m. Pr essing p will 
of course, redraw your art work. 

Options 
• SAV E data . Thissavesyo urdraw ingas 

a character arr ay for use with the 
Loo.ckr program. 

b LOA D data. You ca n LOAD data back 
into the program from a previous 
SA VE . You canno t MERGE separ ate 
data tapes. 

c cLSatanyt ime. 
I Will instantly load whatever ison th e 

screen intoSCTeenAorecreen Bof your 
choice, clear t he data st ring, cs, and 
enable you to start draw ing again, 
using a new cs st ring . 

t Will insta ntly recall either screen . 
Using t hese two facilities it is simple 

to add circles, arcs and keyboard or UDG 
characters into your drawings, items 
which are not easily programmable in 
simple PLOT and DRAW stateme nts. 

You can for example, load a draw ing 
in to screens A and B, add further 
draw ing and keep loading thi s into 
screen B, and the n if you do not like the 
wayitisdeveloping,simplyrecallscreen 
a, load it in to screen B, and start again . 

It is important to remember that if th e 
t. option is used to recall either screen 
before t hej option is used, or a SCREENS 

save has not been loaded into either 
scree n , then ga rbag e or a black screen 
will result (nothin g in memory ). To 
recover, simJ)ly press c and sta rt aga in . 

Further options 
• Will draw circles a t the last point 

plotted . 
J Will draw arcs at the last point 

plotted. 

1:1198: IF )'• •• n• TH E N LE 
T y• • • ": A:ETURN 

728 PRINT £81AT e,e1t1• ( TO 1 11 : 
00 SU8 3000: RE:TURN 
7 ~ 19 RlliN • SC RllilliN• LOAD S IR * 
7 o!.0 PRINT £8 1AT 0,11!" PAPE R 5 1 "L 

o a d Scr een• l)'/n)?": 00 SUB 1588 
: lF )' • ••n• THEN L E T )'• • • •: RETU .. 

7:.0111 BORDER 7 : PAPlliR 7 : INK .8: C 
L S 

78 .0 INPUT I PAP lliR ~, • ent. • r na•• 
of SCREEN• • 1 LINE n•: PRINT £e 

I AT fill, 91 PAPE R :51 "S t.a rt racord•r 
•.. , •: LOAD n•SCRElliN'9 

7 90 00 SU B 30 88: RET URN 
8 11111111 REM * SAVE SCREE N• S fR* 
810 PR IN T £0;AT 13,81 PAPER 01 °6 

.. .,. Ser.en• Cyln 1 ? " : oo S UB 101110 
: IF y•• • n • TH€N L Et )' •• • • : RET U .. 

82 8 lf~PU I I PAP E R ~I "lli n te r n••• 
o t SC REE N'9 " I LINE +•: IF 1••• " 
OR 1• • • " T HEN GO TO 82 9 
8 319 S AVE +• sc RlliEN• 
8 48 RE TURN 
8~8 RE N * SAV E DATA SIR it 
8o!t9 PRI NT L01A T IIJ, 81 P APER ~l" S 

av• da ta lyl r,I ? " : GO SUB 1:189 : I 
F y • • " n " THlliN LET )'•• • •: RETURN 

878 CLS : DI M d•CLEN c:•> : L lliT d 
• •c • : SA VE "da ta • DATA d•C I 

8819 CLS : PRINT t NI< 11 lNVER511i 
1 1 " S aved 1 " I TAB o!tl l NVERSlli 81" To 

•t art a fresh drawtn9, 
tar • • n•• • '' • • 

The use of eit her of these will, when 
you are satisfied and press the y key in 
answer to the question 'ls this OK 
(YIN)?, save everyt h ing on the screen 
automat ically into the B screen , and 
de ar the PLOT and DRAW st ring (CS) . It is 
essential , therefore, that you press p 
before eory ,or recall either screen, if you 
want cird esorarcsonthesamcscree na s 
yourdrawing. You canstartafreshPLOT 
and ORA w stri ng{c$) to add to your Aor B 
screen , but thi s will not be permanently 
added until you use ei the r thej,e, y or q 
facilities. 
& Enables you to enter a st ring of up to 

32 characters from the keyboard , 
which can be moved about the screen 
into position. Initially, thi s will wipe 
away the part of th e screen that it 
crosses, but a press of th e p (park) key 
will rein state the screen with t he 
characters in posit.ion. If you then 
press y when ask ed, this too will be 
automatica lly saved into the B screen . 
Pressing n will clear th e charac te rs 
and rein state th e screen as it was. 

f PIL L. This subroutine will fill any area 
which is enclosed by line s, but will 
' leak' out if th e boundaries are broken . 
You will be given four choices to fill 
with a solid colour, with dots, or with 
one of two 'hatches' us ing either 
horizontal or vertica l lines. 

As any lines or dots within the are a 
will affect the filling, before you pre ss f 
you should pre ss r t.o reset t he drawing 
mode,prcssstouseasinglespot ,recall 
your drawing by port and the screen 
let ter, and then move the pixel 
anywhere withi n the area to be filled, 
preferably two or more pixels away 
from th e edge of the boundary line. 
Then press fto call the fill routine, y for 

89.rl lF lNKE Y•<>•n• AND I Nl<E 'T'• <> 
" • • THEN GO TO 8 9 8 

90111 CL & : 00 TO 191 9 ANO lNl<lli'T'• 
•" n " I+ 1929 A ND lNk'.E Y • • " • " t 

9 1111 CL S : CLEAR : RUN 
920 LET c• • c•c TO L EN c:•-81: DI 

N <1•1 1 1: LET P•·· · : 00 sue 5811: 
00 TO 288 

9 !>0 REM *LO A D DAT A S IR * 
9 6e PRINT £•1AT 8 1 81 PAPER ~l"L 

oad data ly ln l ? " : GO sue 15 0 19: I 
F )'•• • r, • THlliN LlliT y• • • •: RETURN 

97 8 CLS : PRINT £91AT 9, 81 ,. A PE 
R S I " S t.•rl r•c:order, •• . . • : LOl'ID 
" d•t•• DATA d.(' : L lli T c•·o•: DIN 

ct•Cll! LET p• ·•• 
988 LET 1t:•VAL c:•c L EN c• -a TO Lili 

N c:•-s1 : LE T )' •VAL c • CL lliN c• - 4 T 
O L EN c•> : LET c:• • c•c TO LlliN c• -
8 1: LET 1t:1t:• 1t:: L E T )')' • )': CLS : LE 
T q • x: LET " •)' : GO TO • • nu 
18811 REN *HELP SC Rllilli N S IR* 
18 18 lF I NKEY • < >"" THEN 00 TO 10 ,. 
1829 BOADlliR 5: PA P ER O: IN+c: 8 : C 

11938 PIIIINT TAB llilll l " HEL PSCR EEN " IT 

A8 181 • ********** •: PRINT TAB 4 1 
" PRESS l<EY REQUIRED •... • 
1 e 49 PRI NT •• • Sava dat.a•' • b • 
Load data • ' •c "' CL S " • " • • Draw c 
I r e I• ••' " 'J • Add k• yb ti•rd c:h .ar a c 
ters•• •+ • Fi 1 1 " 
11111se PRINT • J • L oad • xl stt n9 sc 

•••ory a.nd CLEAR 
data at.rln~ · ' " • • Ret.urn t.o ••l 

n progra••• • o • At.trib u te•"' • p -
P rint. dr a .. ln'J s o fa r • • •q • Sav• 

yes , followed by one of the option 
·letters, and filling will start. 

lfthe area to be filled is irreg ular in 
shape th en it ma y not be completely 
filled in one go . If so, the n simplymove 
the pixel to an unfilled area, and call 
the fill routine again, and filling will 
conti nue. If you are us ing the v 
(vertical), h (horizon ta l) or d (dot) 
opt ions, the n careful use of the x and y 
coordinate s will hel p ensure that the 
'seeding' pixel is placed in the correct 
positio n so that the pattern of a ga p 
between each lin e is maintained. 

When fillin g is completed you can 
decide if you want it permanently 
stored in t he A or B &ereen before 
reset tingthedrawing mode to 1 for line 
t.o contin ue drawing. 

d Inevitably, you will make mistakes 
and want to alte r or clean up your 
picture before fina lly SAVEing to 
SCREENS . The single pixel offered by 
the d option of the menu will del ete 
any line s and thi s, coupled with t he 
judicious use ofthej (A or B screen), 
works wonders. 

q Press ing thi s key will en able you to 
SAV I': to scREE:.lS, but remembe r that 
you can only save what is on the 
screen , so before using this opt ion 
ensure that the picture you want to 
save is reca lled t.o screen using tor p. 

• I.O ADS recorded SCREEN $ images into 
the Screenart progr am, and offers you 
the choice of savi ng them in the A and 
B screens. This is usefu l if you want to 
use an existing SC REENS image a.s a 
sort of 'stenc il' to tra ce or amend parts 
to use in a fresh drawing . A single spot 
opti on ('s') can be useful here. 

o The o key enables you to reset the 
attributes, thuschangi ngt hecolourof liJ, 

SCR lliEN9 •' "r • Reset. dra .. ln'J Mod 
e • ••t • R•c•ll & c:re• n • • • • w • Loa 
d SCR lliEN9"' " )' • Dr a w a rc• 
1061!!1 P R INT • tz • P lot.a ea ch point 
1 • ' • COOTo • • .,en,.. • • rest. a rt • fro• 
B ASICl " 'T AB 8 1 INk 11 FL AS H 11°0 
O NOT USE " • RUN• " • : PAU S E 0 ! BOR 
OE R 7: l NK tn: P ~ PER p a : BRIOHT 
br: FL ASH fl: IN VE RSE I v! C:LS : 
11:lliTURN 

1:110' I F INKEY•<>")'" A ND INK EY•< > 
• n• TH lliN 00 TO 1~18 
1029 GO TO C 1~31111 A ND INkEV•••n• I 

+ C l ~ o!t· AND JNkEY••" )' " l 
153 111 PR I NT {91AT 9 , llllbS: LET y• • 

15"1111 IF INk'. lli Y•<>"" THEN 00 TO 1:1 .. 
1:160 LE T)' •• •)'• : IF JN+<EY• <> " " T 
HE N GO TO l :lo!.0 • 
1:179 RETURN 
28 81111 REN *PRINT C i l'tCLlli 5 * 
2819 INPUT I PAPE R 01 "Ent.er red I 

u• • I L I NE r • : IF r••• • OR r•• • 0 

THEN GO TO 2 0 11111 
282 9 FOR t• l TO LlliN r•: IF CODE 
r •tt lC"IB OR CO DE r • c 1t >O? THEN O 
O TO 2810 
2838 NEXT 1 : 1F y+VA L r • >17~ OR 
)'-VAL r•<l9 OR 1t:+VAL .. . )2 50 OR ·­
VAL f' • < l9 TH lliN PRINT £9H H 8,91 P 
A PER O l r •1 • 1,. t.oo b l <J! "IAT 1 1 81 
"P r ••• an )' key and tr)' a9 a1 n. •: 
PAU SE 19: GO TO 2819 
204111 INI< In : PAPER p a: 8 FUOHT br 
: FLASH f I: lNVER Slli t v 



P APE R and IN K , and se tt ing FLASH, 

BRI GHT and INVERSE on orofT. This wil l 
change the colours , etc currently on 
screen which can often be most 
st rik ing, or you can use t het opt ion to 
recall screen A or B with its original 

listing 

2a59 CIRCLE •,y,VAL r• 
28 6 8 GO SUB :1518 
28 7 8 IF y•••y• THEN 00 SUB :,'!128: 

GO S UB 5538: RETURN 
2888 lF y• • •n • THEN 00 SUB :,549: 

RETURN 
2 188 RE" *PRINT CHAR A CTERS* 
2 1U!I INPUT I PAPER 5 1 • Enl•r char 
acl•r s •1a•: lF as••• THEN RETURN 

211:, IF LEN ••>32 THEN PRlNT f:81 
A T 8,81 PAPE R :II " Too lon 13! '"••· 

32 ch arac t.ers>,"I A T 1,81"Pr••• 
• .,)' k• y and t. ry •'9•1n. •1 : PAU 
SE e: 00 TO 2118 
212.11 lNK i n: PAPER i:,a: BRIGHT br 
: FL AS H f I: INVERSE IV 
213.1!1 LE T" a•l: LET b • • 
21 4 0 LET •••a: LET" bb • b: PRINT A 
T a ,b1a• 
2150 IF lNKEYS• " • THEN 00 TO 215 

2169 FOR I • 1 TO 3: NEXT t 
2170 L ET • • a +IINKEY• • " 6" AND a<2 

2 188 LET l)•tl• I INK E Ye • · e · AND b+L 
EN • • <32>-I INKEYe • •s• AND b)9) 
2 198 PRINT AT ••,t1t11t1•1 ro LEN a .. 
221iJ8 lF INl<EYe • "p " OR lNK CYS•"P" 

THEN POl<E 236'!18,8: GO SUB '!1548: 
PRlNT AT •,bla• : 00 SUB 55UII : 0 

O TO 2229 
22 10 GO ro 21•HJ 
22211 JF )l'•• • y• T"HEN GO SUB 1'5218: 

GO SUB 55'48 : PRlNT AT •,bias: O 
O S UB 5538 
223e IF y· · ·n· T"HEN GO SUB 5:1'48 
22'48 PR I NT LIIIJIAT li!ll,8f PAPER 51 "A 
nct.h•r char 7• : 00 SUB 1511118: IF 
y•••y• THEN 00 TO 2118 
22511 IF )l'•••n• THEN LET y ••• • : L 
ET r • 2 : GO SUB 25311 
22611 INK 8: PAPER 7: BRIOHT 8: F 
LASH e : INV E R&&: e : RETURN 
2300 RE" *DRAW ARC• 
2318 LET c • x: LET d.•y 

23 2 8 LET cc • c: LET d.d • cf 

2338 PI.OT OVER 11 INK t n I cc, d.d l 

PLOT OVER 11 lNI< i n;c I cf 

2348 PR INT L81AT 0,81 PAPER 51 "N 

cv• cur•or to ,+In I ah " pr••• I . • 
2359 I F INKEYe • • • THEN GO TO 235 . 
23 6 9 JF INt<li:Y• • •j• THEN P RINT UI 
IAT e,81t1•: INPUT" PAP&:A Sl" E nt.•r 

arc .,. : LET •• •118: 00 TO 2'"'" 
23 78 LET c•c• (INl<EY•-·9· AND c<2 
551 - I l NKEY ••• :,• AND c )9) 
2388 LET d • d•IINKEYe••7 • AND d(2 
'!l:,>-IINt<EYe • •6• AND d>01 
23 98 GO TO 2328 
2498 PLOT INI< lnl x , y: DRAW INK I 
n1c-x,a-y,• 
24 10 00 SUB 5518 
2'428 IF y • •")I'" THEN GO SUB 552 8: 

GO S UB 55 3 8: LET • • c : Lll!:T )l'•d: 
RETURN 
2 4 38 IF y•••n• THEN GO SUB 5:148: 

00 TO 23 18 
258"8 RE" * SC REEN• DISPLAY 
25 18 .lNPUT I PAPER 51 •Dtsplay SC 
r• •n A er 8? 0 1 L I NE,..; I F ,.e<>" 
a• AND ••< > "b• THEN 00 TO 2518 
25 20 L E T" r•i 1 AND M••"•"l•l2 AND 

2:138 00 SU8 3189: RANDOMIZ&: USR 

colours,a ndt hencont inue dra wingo n 
that with th§' new att ribute&. 
If you wan t to use your own user 

defined gra phics CUDGs) i n your draw­
ings it is only necessa ry to prepare the m 
on tape using one ofthe man yp ubhsh ed 
program, stop Screenart run ning , load 

C:t•l21: RETURN 
3888 RE" *LOAD AfB S CREEN S IR• 
3818 INPUT I PAPER '!11 •stara In A 

or B scre•n?• 1 LINE n•: IF n•< > 
•a • AND n•<>"b• AND n•<>"• THEN 

3828 lF n• ••• THEN RETURN 
3930 L ET" l • il AND n• • "a"l•i2 AND 

3840 GO SUB 3988 
3858 RANDO"IZE USR :i: RE TlH'tN 
3888 REM *SCREENS LOAD POl<E8• 
39.,8 POKE p1,C127 A ND 1•11•C191 
AND 1• 21 : P OKE p2,1228 AND l•ll+ 
C21iJ1 AND 1•21: RETURN 

3180 REM * S CREENe DISPLAY POKE S * 
31UI POKE p3, 1127 AND r • ll•U,.1 
AND r•21: P OKE P4,t22 8 AND r • I )+ 
1281 ANO r• 21 : RETVRN 

4 11188 REM .-.rJLL* 
41818 PRINT f:81AT 8,81 PAPER :,1 •F 
111 ly/"I ? ": OD S UB 1!588: tF ye 
• • ., . l"HEN LET y• • •" : RETURN 
4 92fiJ INPUT I P A PER :, 1 •f"ull,Dol,H 
orl:r,Vert.? U/d/h/vl " I LINE•• : 
LET "9•11 AND 118•"t"l•C2 ANO• ••• 
h•J•t3 ANO 11••"d" OR 11•••v • 1: lF 

9< 1 OR 9)3 THEN 00 TO 492 8 
4 02 2 l F ····a· OR 11e• •v• THEN 00 

TO 4288 
4025 REM *HORIZONT AL• FUL L FILL* 
4838 PR1NT £81AT 0,01t>•: LET a•a 
: LET b•y 
4 8 '4lill I F POINT lx,yl• 8 T HEN P L OT 
lNK ,.,,x,y: LET • • x+ l: GO TO 484 . 
4e5e LET x•a: J F 9•2 AND POI NT c 
•,y•ll•l THEN 00 TO 4111J79 
'4068 1,: POINT c11, y +9 l•8 THEN LET 

y • y+13: GO TO 4.1141.11 
4 0711 Ll:T" y•b: LET 11• a-1 
4988 I I"" POI NT C•,y>•8 THEN PLOT 
lNK 1.,1•,y: LET a • x - 1: 00 TO 4 118 . 
4899 LET x•a- 1 : IF 9• 2 A ND I P OIN 
T C•,y•l)•l TH EN 00 TO '4118 
'41 89 I F POINT <• , y+91•8 THEN L E T 

y •y •13: ao TD 4888 
4118 LET y • b: LET ••• 

4129 IF POINT t•,)1'1•8 THEN PLOT 
INK !nix,)': LET x• x•1 : GO TO 412 . 
4138 LET x•a: IF POlNT tx,)l' - 11•1 

THEN GO TO 4'1:58 
4 148 IF POINT C• , y-91•8 THEN LET 

)l'•y-9: 00 TO 4128 
4 1!58 LET y• b: LET • • • -l 
4168 IF POINT 1•,yl .. 8 THEN PLOT 
INK l"l>t,)I': LET •••-1: 00 TO 416 . 
4179 LET ••a-J: IF POINT cx, )'-1) 
• 1 THEN 00 TO 41.,8 
4 189 IF PO IN ·r lx, y - 91•8 THEN LET 

y•y-9: 00 TO 4 16111 
4 190 RETURN 
4288 REM *VERTICAL•DOTTll!:D FILL* 
4218 PRINT f:01AT .-,01t>•: LET ••11 
: LET b- y : L ET v• C 1 AND "9•31 
421:J IF POINT 111,yl• I OR ,.D INT C 
11-l, )l' l•l THEN OD TO 4268 
4228 PLOT INI< 1 n l x,y: Lll!:T y•y• l • 
v: IF POINT C•,yl•l OR I POINT 111 
,y-vl•l TH E N OD TO 41249 
4238 GO TO 4228 
4124e LET x '" ••2: LE T Y'" b: IF POlN 
T l •,y>• l OR PO IN T" C11- l,yl•l THE 
N 00 TO 4268 

t he UDGs in to the area of memory 
reserved for th em , and res tart Screenart 
by typin g in COTO menu. Then, by u&ing 
the c option, your UDGs can be called in 
the usual way . A joysti ck can be used 
with the progra m , using the 'fire'button 
to operate the key . ~ 

4258 00 TO '4228 
4268 LET )l'•b: LET ••e - 2: IF POIN 
T Cx,yl• l OR POINT C11•1,yl • 1 THE 
N 00 TO 43111 
4278 Pt.OT INI< inlx,y: LET y • y •1• 
v: IF PO INT C•,yl '" l OR POINT C•, 
y-v > • 1 THEN 00 TO 42 901 
'4289 00 TO '4278 
4298 I.ET •••-2: LET y•b: lF POIN 
T 111,yl • l OR POINT Cit•l,)l') • l THE 
N GO TO 4310 
4308 00 TO 4278 
4319 LET" )l' '"'b - 1-v: LET •••: IF PO 
JNT C•,yl • l OR POINT 411-l,yl• l T 
HEN GO TO 4368 
4329 PLO T INK lnl•,y: LET y • y- 1-
v: u r P OINT 111,)l'l • I OR P OINT c., 
)l'+vl•l THEN GO 10 4348 
'433 8 00 TO 4328 
4348 LET • • x+2 : LE T y•b -1-v: I F 
POINT C•, yl • 1 OR POINT lx-1,yl • l 

THEN 00 TO 4368 
43!:58 GO TO 4321iJ 
'43 68 LET y • b - l • v: LET x•a - 2: IF 
POINT Cx,y> •l OR POINT l••l,)l'l•l 

THEN 00 TO '4418 
41378 PLOT INK lnlx , y : LET y•)l' -1-
v: IF POINT C•,yl•I OR POINT" (x , 
y+111•1 THEN 00 TO 4398 
4388 GO TO 4379 
439 8 LET 11•11- 2: LET )l'•b-1-v : IF 
POINT Cx,yl• l OR POINT l••J,yl•l 

THEN 00 TO 4'418 

4418 RETURN 
:1888 REM •ATTRIBUT ES • 
Sllfl8 INPUT • tnk? "I tn: 
HEN 00 TO 58 18 
:,929 INPUT •p•p•r? "Jpa: IF pa)9 

THEN GO TO 582 8 
5838 INPUT • Brl91'1t.? " lbr: IF br) 
1 THEN 00 TO 5838 
:,949 INPUT •F1aal'I? "lfl: IF fl>l 

TH&:N QO TO 5848 
'!18:,8 INPUT " lnvars•? •11v: I F Iv 
> 1 THEN 00 TO sase 
5868 DIM 1•c 7e4> : PRINT A T 8,81 
OVER 11 INK lnl f'APER pal BRIGHT 

brl F LA SH fll INVERSE lv11•: RE 
TURN 
5588 REM * SET POKES 11!:TC• 
:1518 PRINT L8JAT 8,81 PAPER :!11"0 
I< Cyln> ?" : GO SUB 1588: RETURN 
5'!12 9 PRINT £81AT 8,91 PAPER Sib• 
I TO 111: LET ye•• •: Rll!:TURN 
!5!538 POKE p1, 1., 1: P Ol<E p2, 2111: R 
ANDO"lZE USR :,: : RETURN 
!!1!!14A' POkE p.1, 191: POKE p4,2111l ff 
ANDO MlZE USR l:,:+121: RETUMN 

"""" RE" *SET VARS SIR * 
9'!110 L ET i n•8: LET" pa • 7: L&:T br • 
8: LET f . .. . : LET lv•e: LET :,:• 6'!13 
43: l .E T .. . .,u.•S 9 : LET" fk•e: LET c 
••••: LET i,;•128: LET y • 9!S: LET t 

-0: L ET c:i•8: LET ... 9: LIET pl•l:t• 
4 1: Ll!:T p2•(Jt +5>: Ll:T p3•Clt•13>: 

L ET p'l•C11+141: L ET b••• 

9528 FOR t • :,: TO :,:+23: READ J: PO 
KIE 1,J: NE XT I 
9538 DATA 33, 8,64,1 7, 8,8,1,1,.2, 2 
6,23 7 , l ,. 6 ,281 
P5'49 DATA 33,8,0, 17,8,64, 1 ,192,2 
6, 2 3 " , 1 76, 2 81 
"559 RETURN 
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~:~F3 
~{i:'aunth:;f~i;~w&a~!~ :=====~::;;~~~~~~iJlE:i:iiij ~!:ht~::,:n~~~f1::::i: 
wait ti ll you visit Upper Gum- about you can do without get-

~':~~t~~~~:W ~h~~~ ~;ii:~~ up by a particular 
with its fr iendly football mug- It helps considerably, how-
gers and vigilant police, but ever ,ifyoucanfigureouthowto 
act ion in Upper Gumtree stop the bull chasing you when 
means beans on toa&t for tea or you find yourself out&ide ita 
taking the dog for a walk. field . . . unfortunately the 

rigie:·J:·~t ~isutff1 ~fcs!!! ~:·:o~~de~Ol ~e/~ ~e! 
Blowitovitzmovedin.Sow hat.'11 before figuring it out, not to 
wrong with t heProf?Well, thi s mention being pitchforked to 
ionadventuregamesoh ecan't deat h by Farmer Giles till I 
be gane, can he? He has to be a discovered eomething lhat took 
mad profeMOr. He causes his fancy. I was also lured into 

:~li\eeer:k~n~=:.::~ ~ ~~:t~:~::t fufj ~ r;o:; 
t:sd:y!11~ddi~~i;!aC:u:!::i~ - :~rape~.:nt~nn: ,m:sntefiv:: 

plH~!y~ltimate aim, natura lly, ,... telling you wh;'i.iimeandday it I 
istotalworlddom ination. Your i.e., and alter a few houni of 
ultimate a im, natu rally, is t.o compulsive playing I'd man-
stop him . .. well, you and _, :.._ ,,.__,...,a, aged 46 per cent, wilh the 
Emma and Wally, the gang of problems at that stage get.ling , 

thrr';ou sa mpled Urban Up· tof~~r;::l :u!~~ders round j 

~:;.~·1 :~:w ~:h~~ re::cc!~; ~=rda ~~Ul~~lf~s::. :!d ! 
hu a marvellous sense of wasplea santlysu rprisedtofind I 

~u:~il~:,;d~~ki~:tr~'~~: ~~~~!i~!~!1
~!f°K ~p~ I 

allowing for the quick visit he Station of the Year. Closer I 
made t.o Dante' a Inferno in inspectionrevealsthatthcyear 
between . probably only night faJling. when you take &0mething you was 1923. Oh well. But the 

While down there he seems to Gumtree is played in real t ime, shouldn't. Be careful what you game will be getti.ng closer II 

have been won over to the andtheeventsreflectthis ... no saytohim-rememberhe 'a not inspect.ion from me, and l re-

~::0:: 1~~aTra~fe'°£;rGUl':~ ~!~1.~gotu!~enf;~/~~ ::n s~;°B~i!~f~~:rei_:~ ~ir;w;~~!;~be~c It one too. 

£6.~if!~ro:J:~~!~~: ~=to~~r:!;~!~~:~~!~ tree. Below the belt Tome stone 
Software (06286-63531).Ad isk when you go there during the There's just room to mention 
version isoniUJway,for£9.50 . day, l don'tk now. You begin, though, in a quiet one of Romik's new titles, 
Th e company sent me an early You can also hold the game, country lane, a typical rur al Aliard'•Tome,a lsofortheC64. 

~~:»:!::~~~a~~;~n!:tth!~~ ~JE:r:~ ~:fin~~~~~fe~~ ~n:~r:sF~~f!gt ~rdq~~~~f; :;;i~d~:t~ 1~ut1n~i 

~::::tsdidn'tmaketh ings :;::,i;:: t:; o:;;i~~wowr:~~ ~:~~~::t:t~~~::~d ra::u~ ::~es~~~~ sloppily 

Gumshow ;bi;feUVY~~ %81~~i~~~ ::~~=:tt!~&'ef:;ot .he an~
1
~1i:n'f~r:~;~~~:·ro~~ 

Those have now arrived, never mind, t hat 's just another She's not thaJ co-operative, round underground caverns .. . 

M'r:~.g~= ~~8 
~°i:fn~t {;:~~i;: hJrof !u~dvO::~, huroJes :.du~:~~::::~:~ !~~n: ~: ~~~!ht ~ d~=e:e~!a;h;:~~ 

by storm. If you don' t like the generally tougher than those of has a judo black belt. She a l.so then a sleeping ore holding a 

~~t~~h~::~~~;~f~;i:~~ fu'!<': U~ta:~:d i~i::!~ e~ ::r; ~~:~; : :r; ·o: d~ ~::~~~f~X::~~ ;~;:i 
till you find one that suit& you, because more is going on. The are full ,butshewo n'tgivethe m have known. But the ore wakes 
while F7 can be used to repeat humour th i!J time round was a back to you till you've carried up every time I make a move. 
your last command . lit tle lessapa rkling - probably out a particu lar task. Drat . And the giant's no use, he 

Inputs can also be linked becauseScarthorpe offersmore Shewande raaround,usually just sit& round moping, even 
together using AND, THEN or scope than the town and coun· cloee at hand , though Wally afl.er I'd gone to the trouble of 
+ , they can be printed out at try mixo f UpperGumt rtt does. initia lly remains immobile for finding his belt for him. 
fast, medium or s low speeds, But there are still Iota of reaecms not unconnected with Alliard' , ToTM I'd recom­
and you can a lso have graphics laughs to be had . I loved the the alx>ve-mentioned Ford mend, but you should certainly 
00

1~;:::;~:::e~tartstolooka ~~e:~bt'o~ 1f~ff\f:b1~1: ~~ 8on:i g~~:esiol :e~v:! ~~~fb)a~~~~tJ;!~rs!~t
8
g~~ 

littl e funny , don't worry , it's and pops up to interrogate you badly-needed gloves off Wally, down again. ~ 
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y;ere are many proud owners of 
mult i-thousand pound computers 
who will laugh at the idea of usin g a 

£200 computer for business applica­
tions. There are many Commodore 64 
owners who will laugh right back -
because they're already doing it. 

There are no hard and fast ru les about 
what you can do with your machine. 
Spendi ngacoupleofthousandpoundson 
a computer system will buy you extra 
speed end convenience and very little 
else. Most dedicated business compute rs 
feature faster processors, larger mem­
ory,greaterdiskspeedandcapacity,and 
more sophisticated software. 

So it's up to you whether you want or 
can afford to pay for tho se extras. If not, 
rest assured that the 64 can perform 
adeq uatel y as a business machine, as 
many small companies and pr ofessional 
users can testify. 

To getyour64 doing something a little 
more profitable t ha n playing ga mes you 
need to look at two areas: peripherals 
and software. 

Peripherals 
We can take periph erals first because 
the same advice will apply whatever 

22 

application you are considering, some­
thing obviously not true of software. 

First and foremost you'll require a 
disk drive. There are two reasons for 
this: the extra speed and storage capac­
ity , and the fact that most serious 
applications packages arc available 
only on disk . 

With the 64 you're limited to two 
choices. First, you can go with the 1541, 
Commodore's drive dedicated to the 64. 
The advantages are tha t it simply plugs 
in and runs, you don't need to worry 
about disk compatibility, and it's the 
cheapest. The disadva ntage s are that 
it's ext remely slow as disk drives go, 
offers only about 170K of storage, and 
it 's a single dri ve. 

Having two drives makes a consider· 
able difference. It allows you to keep 
program and data disks instantly ava il­
able but separate , e liminating the con­
stant swapping necessary with one 
drive. The difference between hav ing 
one and two di sk units is as great as the 
difference betwee n using disks and 
cassette s. 

The second choice is to use one of 
Commodore's parailel drives for its 
range of business mach ines. These t he 

lEE E interface which is faster but forces 
you to buy an additional interface since 
the 64 doesn't have true IEEE. 

The drives are more expensive than 
th e 154 1 and an lEEE interface will add 
another £50 to the cost. On the plus side, 
storage capacity is generally greater, 
and double units are available. 

A third option would be to buy two 
154ls. Th is adds considerably to the 
tangle of spaghetti wiring but is a 
cheaper and still workable solution. 

Your next question is the choic;:e of 
printer. Again, the printers Commodore 
sells specifically for the 64 leave a lit tle 
to be desired. They are aimed at Lhe 
home user , a fact reflected both in price 
(low) and facili t ies (limited ). 

Looking at third+party printers is 
more rewarding but, as usual, involves 
the purchase of anot her interface. Your 
choice between dot matrix and daisy­
wheel printers wHI depend on what you 
want to do and who will be looking at the 
output . 

If you need any kind of graphic output 
daisywheels are eliminated immediate­
ly but dot matrix printe rs have oth er 
benefits. They are usually quieter, 
faster and much more flexible, allowing 
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you to print a variety of typestyles and 
graph ics through software . While daisy· 
wheels allow changes oftypestyle you'll 
usuallyhavetostopprinting,changethe 
print wheel, then continue . 

The only mer it in daisywhccls is that 
their output is indii,tinguishable from 
electric typewriters so if your intended 
readersare died· in-the-wool snobs, it's a 
da isywheel for you. 

However, it really is time this non· 
sense was dispensed with. Once upon a 
time typewritten letters were frownt'.!d 
on and all correspondence was done in 
qu ill and ink. An epidemic of dot matri x 
print will haul the business world into 
thcpresentday.Conde nsed,emphasiscd 
dot matrix output is perfectly accept· 
able. 

perform perfectly well. There are only 
two rules: get a hardware model and 
insist that it's 'system transpare nt ', 
which means simp ly that it won't 
interfe re with any of your software . 

The last major peripheral you need 
consider is a monitor. Clients won't be 
impressed by the sight of your porta ble 
te lly and the ext ra definition of a 
dedicated monitor is worth the expense. 
A related topic is the question of 
SO-column cards . The answer, for the 
moment anyway, is that they're not 
worth considering . 

Most display only monochrome, if 
they do offer colour th ey won't work with 
any colour monitor costing less than 
£400, and they don't work with most 
software packages. 

Software 
So, which to buy? St.art looking at 

Epsons, the Rolls·Royce of the printing 
community. The RX80Ftr offers a host In a sense, softwa re should have been 
of facilit ies includi ng friction and trac· discussed first since t hat's t he way you 
tor-fed paper (tractor·feed is ui,eful for should go about thi ngs. First find your 
general applications but friction-feed is software, the n arrange your syste m to 
a must for letters ) for around £250. The accommodate it. The main potenti al trap 
FXSO and FXlOO are fast.er with a few isbuyingsoflwarethatwon' t workatall 
extra 'extras' for about £400. with your system ( see t he comments 

Slightly cheaper, but without sacrific· about interfaces above), or soflware that 
ingmuchin the way of qua li ty,areStar's doesn't use your system to the full. 
range of Gemini printers, and machines For example, many word proceS!:iOr 
from Mannesman n Tally and Smith packages simply ignore the possibility 
Corona are also worth checking out. that you might have two disk drives . 

Daisywheels? Well, if you must, have Othe r packages may not work with your 
a look at the Brother HR5 at £250 and I chosen pr inter . Beware! 
the Juki 1600 at £500. Since most business applicatio ns will 

There's a wide choice of interfaces require writing in some form or anothe r 
ranging from about £35 to £120. For it's not surp rising that word processors 
most purposes the cheaper ones will are the most common applicat ions 
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packageava ilablefor the64. Th isisgood 
news because you can find a program 
that will do what you want at a pr ice you 
can afford. 

Many 1541 owners witl have received 
EO$y Script free with the drive and for 
most purposes you should find it adequ ­
ate. The best alte rnatives include 
Vi.zawrit.e from Viza Software, and 
Paperclip from Kobra . The former is 
easier to use, the latter more powerful. If 
you reall y need an easy-to-use package 
for limited use, try Horm!word from 
Sierra On-Line. 

For mani pulating figures, your sta rt. 
ing point must be Mu/tiplan, Microsoft's 
spreadsheet - usually more at home 
on the IBM PC and the like, it's a 
near -miracle on the 64 for £95. Recom· 
mended alterna tives include Easy Cale 
from Commodore(£40),Handic'sCalc~· 
suit (£95), B usicalc 3 From Supersoft. 
(£50) and Practico rp's Practicalc (£45). 

Databases also come in a variety of 
sizes and prices. For a combinat ion of 
simplic ity and flexibility, Commodore's 
own Easy File is hard to beat. It will 
accommodate straight forward filing to 
report generation of invoices, reminders 
etc. Good value too at £50. 

For more specialised needs Superbase 
64, costing£90 from Precision Soflware, 
is a powerful, progra mmable database. 
Thepower comesatthee xpenseofeaseof 
use but if you really depen d on informa· 
tion mani pu lat ion, Supe r/xues hould be 
your first choice. 

l n the general purpose category, you 
might also like to check out Viza 
Software's Vizastar. This is an inte­
grated package featuring spreads heet, 
database and business graphics at £100. 
It's also compatib le with Virowrite, 
which might be a worthwhile feature for 
you. 

For more specialised applicat ions, 
there are many compan ies offering 
dedicated packages including stock con­
trol , payroll , VAT and accounts . '1 

The following is a much-re stricted 
list of retailers and manufacturers of 
business·related products for th e 64. 
Tllo Sa-F- 5-, PO 1oI 19, -­
.W.."-t-64 software specialist. 
C..Solln ... ~-.Kioptoo 
Nil, Sun-, - software retailer . 
~ 64, 11 - Soun ...._, -.r-. Slalh - 64 
specialist for software, peripherals 
and hardware . 
64SolhNnc..tn,1-­
UIIIIN WC1 - name says everythin g 
- large range of business software . --rr--.,.-ao., ~ E......_, Wora­
produccr of financial and account i, 
package s. --.1070oll-­
.... SoMlltpte, LOI.._ N14- produc· 
er of business soflware. 

--· 293 c.,,o,floW, U... ,.,,.&t*,Clllprel,&ta-database , 
book-keeping , stock contro l and in­
voicing packag es. 



W~::e!:rft!~-~!n~i·~~ ~&IQ 
TeleproceNOr, or for that matte r a 

BP30 personal printer /plotter - two new 
models in the range of Broth er port.abl e 
periphe ral s. 

Brother first hit the market with the 
popular EP44 portabl e typewrite r /print er 
- a long way from the mulli-functi oning, 
interfaceable machines with full-travel 

keL~r:a~~~~\1:r~ !:te Ti~~re!ti~g 
features in their own right. The TC600 is 
really the bigger Brother, offering full 
word proce88ing facilit ies built in, includ-

:~~~;:f:f!~p~'::.:::g~~:~!t;. 
an externa l 3.5in micro floppy disk drive 
(FBIOO) can be added allowing an addi­
tional lOOK of file a to rage. AlAo inclu ded is 
a standard RS232 seria l port for connect,.. 
ing the TC600 as a computer printe r or 
terminal. 

The BP30 on the other hand, is designed 
for a totally different purpoee. ltcanonlybe 
described ae a portable graph plotter f orthe 
executive to inatant ly (well almoet) dis. 
play ,graphically , listaofnumericdata. It is 

capable ofplotting in four di ITerent colour8, 
and three different text sizes which may be 
plotted in three directiorui (up, down or 
aero&& the paper). 

Ei ght different type s of graph are 
available at the touch of a button , thus 
offering a high degree of flexibility . Th e 
main drawback.a associated with the BP30 
are lint that the typeface is unsuitable for 
business letten etc. and second that no 
means is available to connect the system to 
any external devices. 

Features 
The TC600 iA similar in aome respects to 
the E P44. It uses the aame electro thermal 
print head a.ssembly, and thus the same 
typeaofpape r and ri bbon cartrid ges. It alao 
cont.a.ins a built-in RS232 port. What it 
does not contain is a builtrin calculator. 
Wha t set.a it apart immedi8tely from the 
EP44 is it& matt black appea rance. 

Good look.a are mainta ined under the 
cover too. Inside is con ta ined a 69 key 
keyboard which is very comfortable to use. 
Above the main keyboard are 15 calculator 
style function buttons, two side switches , 
and of course the LCD panel. 

S. rre p t e family: the TC600 lrisfltl Is l>ic bf'otllff, tile BP30 Is • p-apll plott ff. 

Th e function buttons carry the opera­
tions shown in Figure 1. Th e two slide 
switcheaare used toae t line apacing(l, 1.5 
or 2 lines ), and al80 select typew riter, word 
proceeaor or ~nninal operating modes. 
The LCD screell , now almost essential on 
t.hese machines, is clear and eas y to read at 
any angl e by using the rotary contrast 
control positioned on th e Jen. of the 
machine. The diapl ay is made up of 24 
characten (made up of a 7 x 5 matrix) in 
text mode; a lso indicated a.re a low battery 
voltage, and whether or not auto unde r line 
is enabled . 

In addition to the norma l shift and shit\: 
lock keys, the keyboard contain s two other 
function control keys, 2nd shit\: and 'code' . 
The 2nd shift.k ey enable& a wide variety of 

Figure 1 
TC....u, -

Ke, -HotZ Set Hot zone 
RMf Print_text fl ush to the right 

mar gm 
crR Centre line oft.ext 
m_, oft Autounderlineon.loff 
Mode Select print mode 
U,.,.... Cun,or up 
RlcM..,.... Cursor r ight 
DoWII MTOW Cursor down 
left MTOW Cursor left 
"' ' Insert at cursor 
Print Pr int a file 
ExN. Exit from a file 
Del Delete character 
COM Continue printing stopped 

file 
EtclOII Cancel errors, stop printing 

a file 

extra printable characte rs ranging from 
variola lett ers from foreign alphabets to 
cunency symbols (see Figure 2). In all , 44 
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extra characters are made ava ih1.ble. 
The second function control key affects 

farfewerk eyetha ndoesthe2ndehifl(20in 
all). All 'code' key funct ione are printed in 
green on the keytops and deal mainly with 
the word processor and disk file ha ndling. 
For exam ple, REPLA C E, DE L~. l"LND, and 
COPY are us,ed with th e word proceMOr, 
while LOAD, !JAVE, KILL, and JOIN are U8ed 
when dia.k-based work is done. 

The typeface provided on the TC600 is 
excellent, producing near daisywheel 
qual ity. With the BP30 printing is 
achieved using miniature, water Mlub le 
ball point pens. Four of these (red, blue, 
black, and green ) are mounted with in the 
head usembly on a revolving carrier. 
When the plotte r needs to change the pen 
colour (eithe r by U!er request or wh ile 

cha racters at ten CJ>IJ (characters per 
ee,cond); medium • SO characters at six cps; 
large • 40 characters at three cpa. Th is 
may seem qu ite s low, but ie quite faat 
enough to keep up with a ll but the fastest 
typists, even wi th the large print font . At 
any ra te, the very fast typist is unli kely lo 
uaethis type of equipment. 

Mmentionedabove,thema indisa dvan-

;ti!~::r:o~i l~~::~~~~reu:~: n:ir: 
an extern a l micro or main frame. The 
reason for th is ia that, unlik e the TC600 
and EP44, it does not contai n a serial port 
(or any port for that matter). The presence 
of thia facilit .y would have greatly en · 
ha need the marketab ility of the product by 
opening up the market of low COl5t gra ph 
plottin g for micros; in its present form it is 

·~ • .. --
Tiie .30 Is _,. an 'u.eecd:M to( ~• wortdlora. 

. - . 
= = 

plotting a graph), it simply moves to the unli kely to break out of t.he 'executiv e toy' 
right-hand side of the carriage where a type market. It is nonet helesa, a re mark· 
ratchet mechanism adva ncel!I t he holder by able 'executive toy'. 
one position. A.a well aa the features already men. 

Characte rs are plotted when a bar t ioned,th e BP30hHfacilitiestodrawupto 
running along the back of the ca r riage is eight different gra ph typea (t wo pie charte, 
prea&ed aga inst the currently active pen. 

four bar graphs, and two line graphs), all of 
which are acceued at th e touch of a butto n. 
All the uaer need then do is enter the data . 
Bar and line grap hs are automatic a lly 
scaled withi n the numeric limit.a of zero 
and 7,500,999, t hough the smallest num· 
her allowed is 0.000076 . Because all 
grap hs are plotted a to r above the zero line, 
it i11notpossibletoenternegativenumbe rs. 
Thia will limit the machine's scientific 
value, though not neoessarily i ts bus iness 
potential. 

The pie chart optiona allow for e ither 
normal uO.flhaded or sh a ded with the 
relev ent percentage figures printed along· 
side . The bar chart options allow for 
multipl e urahaded or multiple shaded 
ban, and dual mu ltip le U08haded or 
shaded bars for comparing two different 
yea.ra for example. The final group, line 
gra phs, offers the opt ions of a lim ited 
numberofli nesor an unlimited numbe r of 
)inea on the graph. M08t graphs are plotted 
in differe nt colours . 

Documentation 
'l'wo manuals are incl uded with theTC600, 
the instruction manual and the connect ing 
applications guide book. The instruction 
manua l is a 71 page A4 tome which details 
almost all th e upecta of the TC600 modes . 
Photographs a nd illustrationa. are ~ 
througho ut, ahowing the user with com ­
mendab le cla ri ty exact ly which key s need 
to be preased to obta in all the diverse 
functions of the machine . 

The connectio n guide book is a bonus not 
normally included with most printers (or 
for t hat matte r moatmicros )and dealaw ith 
hitc hing the TC600 to a wide rang e of 
micros and printers (the Apple 11, lie , ll e; 
theAtari400,800; t he Commodo re 64, Vic 
20; the Texas Tl 99/4A; the TRS80 Model 

~2~t =l ~ ~~C~h~a
6nf!~ 

IBM PC, PC J r ). There is even a sectio n on 
connecting it to ano ther TC600 via a 
modem link. Also included iA a section on 
using the TC600 as an output device to 
various daisywheel pri nters and typew ri­
ters - a bonWI indeed. 

Documentat ion for the BP30 is under· 

This process doe8 make the plotting 
process quite noisy when compared wit h 
the'l'C600, but is no louder than a standard 
electric typewriter. To replace worn out 

4 Colour s : Slack Red Green Blue 

pen&, the actuator bar must first be moved 
away from the pe08 by pulling a lever 
designed for the purpose . Care must be 
taken during this operation to preven t the 
pens being dropped underneath the pen 
888embly. A spare set of peM is inclu ded 
with the machine. 

The keyboard of the BP30 i-8 exactly the 
same as that on the TC600, though with 
fewer key& (58 as opposed to 69). Alao, 11 
calculator-style key, are included, and it 
seems fitting that six of these are in fact 
used as a calc ulator; the rema ining five 
keya are for printi ng direction , manua l 
colour cha nge, character aize select ion, 
and mode eelect ion . The three modes 
availab le are Normal Print, Delayed 
Pr int , and Calculato r . De layed Pr int 
simply mea ns tha t the LCD screen fill s 
before any printing takes place , a llowing 
the user to modify a scr~n of information 
before it is printed . 

The speed at which th e BP30 plots its 
characters varies depending on the size of 
the characters being plotted, as does the 
numberofcharactersperline: small• 160 
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New-the official Spectrum Upgrade! 
Turn your Spectrum into 
a Spectrum+ for just £20 

Here's~ exciting news for 481< 
Spectrum owners ___ the official 
Spectrum Upgrade Kit 

The £20 Kit has everything you 
need to tum your Spectrum into 
thestylishnewSpectrum+. You 
don't even need an undffltanding 
ol electron<>. just the ablity to 
solder a few wires together! The 
leaflet in the kit gives dear, step by 
steptnStructions. 

If you're not sure about doing rt. 

~~~~~~·sr~r:!°r: 
for£30we'11 upgrade it for you. 

Whkheve< you d<tide on. you'll 
ako recffie the new SO-page User 
Guide and Compan'()l'l Cassette. 
The bigger, bett er Spedrum 
keyboard 
The Spectrum+ measures 121.":i" x 

f~d.~~~~keys. 
You11 find the new keyboard has 

a smooth. positive action - ideal for 
touch-typ;ng word P'O<eW"& 
simulation programs. and extended 
programming sessions. Two retrac­
table leg, ~ve a perfect typmg 
pos;t;on 

There are 58 keys in all tndud­
ing 17 new keys. Pr(lfVammers will 
be pleased \o ... dedicated 
punctuation keys. a space bar. and 
separate stuft keys for graphics and 
extended modes. And a reset 
button a lbffi you to clear a 
program from your computers 
memory without disconnecting the 
powersuppty_ 
The official Spectrum Upgrade 
Naturally your upgraded computer 
will accept all the peripherals in 
your Stndair system-Interlace 1, 
N\krodrives and so on-as well as all 

Spectrum software. 
Just as importa new Spectrum 

software and peripherals wiN be 
de,ig,,ed with the Spectrum + in 
mind. So the Sinclair upgrade adds 
sty1ish looks. new capabilities ... and 
new potential for the future. 
lnduded - the new Spectrum+ 
User Gutde and Companion 
cassette 
The new User Guide 
has"""' 80 pages o1 
information, induding 
a handy BASIC dic­
tionary. The Companion 
Cassette provides an 
interactive tour of the 
new keyboard, and incble, 
three entertaining ar<:ade games. 
TO ORDER BY MAIL: 
When ordering the Upgrade 
Senic:e, send off your 48K 
Spectrum to the address befow. 

:~~~~~~ 
priale payment (Please do not 
retum the mains adaptor; manual 
or other ancillaries.) Your upgraded 
~will be despatched lo)"" 
wllin10daysol~)OO<orde< 
'When ordering the Upgrade Kit. 
srnplyoomplete thecoupon..-­
ing the appropriate payment and 
post it: to us at the address be4ow. 
Please allow up lo 28days b~ 
BY PHONE: Actess or Bard.tyc.ard 
holders can c.an camberley (0276} 
685311 fOf personal attention, 9am 
to 5pm Monday to Fnday. Only 
the Upgrade Kits c.an be ordefed by 
phone. 

P,ease note: the upgrade offer 
applies to working 481( Spectrum 
models in the UK only. 

• Professional full-size keyboard 
- indud~ 17 extra keys. 

• o,,pons;,. typtwrite,-style action_ 

• Accepts all current Spectrum 
software and peripherals. 

• Complete with 80-page 
User Guide and Companion 
cassette. 

rr~~~n:-~~~~~~=~~~~~----
1 ~';z~~~AT. post and pad<lng USff Guidt and Companion Cassette 

I O Ple.-SNld me the Spectrum+ Upgrade Kit.. I endose payment of £20 
I OR 
I O ::hpa~~:Sp«trumformt. l~mycomputertogether 

''"""""·--"""' I ~abletos.ndaM-Researchumntdtorf ___ __ _ 

I Please CNlge my AceffllBardayurd no 

11 I I I I I I I I I I 
I -"'~ --------- - - ~ PW\S(=~..,.= , I Name:MI/Mr,/Ms ____ ________ _ , ........ _______________ _ 
L;---- ~-~-~-~-~- ~---- -~-~-~~·~::.~·=:. .... 
Sindair ~arch Limited, 
Upgrade Department 
Stanhope Road, Cambetle\( 
Su~ GU15 3PS. 
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n. _. bmltflJ opermted dlslt rfM Is •11 excelltlt port.w. ...._. devb. 
irt.andably smaller due to the limited drivenfromamain.sadapter;youca n'trun 
funct iona of the machine. The layout is both pieces of equipment off the same 
very sim ilar to t hat of the TC600 instruc· adaptor, thou gh. 

from the mains ), and only use th e batte ri es 
when the maina is inconvenient. This also 
goes for the BP30, as this draws even more. 
(This would also prove economica l in the 
long run, as t he adaptor COits ta.bout £14.) 

t ion manua l, in that it Use& photographs The best way to learn about a product is 
and illustrat ions/diagr a ms throughou t . to use it, so init ia lly I started to write this 
Again the sta ndard is high, covering all textusingth ismac hi ne - whichprovedto 
graph modea as well as t he norma l typing be a near fatal mistake. Aft.er using t he 
modes. machine for a week or 80, I saw that the 

Verdict 
Excludin g the power drain problems, the 
TC600 rates highly, and offers good va lue 
when compared to othe r typew ri te rs. It can 
be used for anything from a school ch ild 
writ ing an essay to th e Chance llor pre par · 
ing the budget (except he has to supply his 

In use 
Very little can be sai d about using the 
BP30ot her th;m that it i., rema rk able ea.11y 
to operate. The various graphs are selected 
by pre88ing a key marked 'GRAP H', 
press ing one of the numbera 1-8, an d 
enter ing the data. A sma ll diagra m of each 
graph type is printed on the case above the 
relevant numbe r, 80 there is no need to 
refer to the manual 

Whe n all th e data has been entered, two 
options are availab le to the user: plot the 
grap h , or dry run the graph. A dry run 
traoes th e per iphery of the graph without 
act ually plot ti ng, and is very useful for 
posit ioning the paper correctly. 

There are a number of things which the 
BP30 is not good at. It's not very accurate 
when sh adi ng the inte ri or of the graphs, 
though the qua li ty isnot unac:ceptable for 
thi s level of graph plotting. The other 
proble m concerna the plotti ngof shaded pie 
charta, the fi nal segment is left blan k, and 
has no pereentage figu.re beside it. 

This forces the poor human operator11 to 
calculate the percentage value themselves 
(the bu ilt-i n calculator could probably be 
used though) . Both these problems appear 
tri vial and seem e8$ily overcome, so why 
haven't th ey been? 

As a typewrite r on its own, the TC600 
would be good; with the bu ilt-in word 
processor, it's excellent. Needless to say, 
the word proce880r is not up to the stan dard 
of the larger , commerc ia lly available 
packages (mainly due to the limited LCD 
size), but it does have a grea t ma ny 
facilities. 

Though not partofthi s review, I was able 
to get my han ds on the opt ional 3 .5in disk 
unit (mode l F B-100). It runs on four 1.5 
volt, penlig ht batteries, plugs into the 
serial port on the TC600, llnd increa11es the 
on-line memory by lOOK to 114K. It. may, 
like both the TC600 and the BP30, be 
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battery low ind icator was nashi ng, and 
800n afu!rwards the printer became cor­
rupted. 

The batte ry life on th e TC600 should be 
400,000 characters, but in this case it was 

QWERTYUI OPASDFGHJKLZXCVBNMqwer tyuiopas d fgh jk lzxcv bnm 

1234567890•" / @£_ &' ( )?i - ! <; • , . t , . % : +$?i 

Characters enabled wi t h the 2nd s h ift key . 

nowhe re near th is figur e . Was it the I own calculator). 
batte ri ea or the machine?To my surprise, l The BP30 on the other han~ is. a stran~c 
realised that the 'beast' dr aws lamp of the piere of equ ipment, its usea h m1ted by its 
batte ri es. So, as a recommendation to a ll ve ry nature as a perso nal plotter. I t even 
would-be buyers, make sure that you buy has it.a shorkomings as a plotte r; however , 
the ma ins ada ptor {it only draws 26mA I cannot tell a lie - I loved it. r'j 

SPECIFICATIONS 
Product 
l'l1co 
Descri­
fe.tures 
Optioos 
Print Method 
PNdooct 
Price -­foltum -· --Distrillutor 

Bro t her TC6()() 
£4 15 + VAT; adaptor£ 11.95 + VAT;d isk £175 + VAT 
Portab le t ypewriter fprinte r , with word processo r 
Seria l port , 14K RAM for fil e storage 
3.5in micro floppy OOOK capacity) ma ins adap tor 
Electro thermal, carbon ri bbon cartridge 
Brother BP30 
£ 199+VAT; adapto,£1 J .95+VAT 
Portable, personal gra ph plotte r 
Eight graph types, thr ee text sizes, four colours 
Ma ins ada ptor 
Hammer actuated ink pe ns 
(for both TC600 an d BP30) is Brot her061 -330 6531 . 
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"The facilities for setting 
selection criteria . 
are impressive" 

•rt represents very 
good value for 
money" 

" . . . particularly 
easy to use" 

NOW EVEN 
BETTER! 

e WORD PROCESSING 
e HIGH RESOLLITION SCREEN DUMPS 

e PRINTS SPECTRUM AND USER DEFINED GRAPHICS 
e JUST PLUG IN FOR LPRINT LUST ond COPY 

e COMPATIBLE WITH MJCRODRIVES & PRESTEL ADAPTOR 

~rnrnrnEtECTRDNICS 
DEALER ENQUIRIES WELCOME 

ORDER: To EUROLECTRONICS, 26 Oarence Square, 
Cheh ..... m, Glos. GI.SO 2JP Toh (0684) 292448. 

From:Nome: ------- --- ---
Address: ---- - ----- ----

This order is for: (Quantity) 

ZX LPRINT lllot£34 .95 
CentronicsCoble ott<J.95 _________ _ 

RS 232 Cabteot£9.95 
Tosword 2 ot£13.90 

Please odd £1.-45 p&p 

I 
I 
I 
I 
I 
I 
I 
I 

fcm;t~~ro~~~t'° ~i:1~°i~';ir zx lp ,mtl : 

_______________ _. 



11e lack of a fast and reliable storage 
ystem is one of the major draw­

backs of the SinelairQL; however, a 
remedy is now at hand. Cambridge 
Systems Technology has developed a 
floppy disk interface, which is probably 
the most significant peripheral develop­
ment for the QL yet. 

Hardware 
The interface uses the Western Digital 
WD 1770 disk controller chip, one of the 
new generation of disk controllers, and 
requires little su pport circuitry. The 
necessary oontrolling sonware is con­
tained in an on-board EPROM, which 
means that the interface uses a negli gi­
ble amount of RAM. About a third of the 
printed circuit board is empty, and CST 
is thinking about putting an additional 
l 28K of RAM into the vacant space as an 
optional ext ra. 

ThesWNltltecolltrolerlMltlylMlclle:1tlteQL 

The standard of construction is first 
class, except that the crystal (for the disk 
controller clock) is mounted vertically, 
making it look rathe r vulne rable. Con­
nection to the QL is via a 64-way female 
connector at one end of the interf ace, 
which plugs into the expa nsion port at 
the left of the machine; a 34-way male 
connector at the other end is used for 
connection to t he disk drive( s) . One or 
two disk drives may be used, and they 
may be 3in, 3.5in or 5.25in, 40 or 80 
track, si ngle/double-sided. If two dri ves 
are used, they need not be of the same 
type. The inte rface is configured for 
double-density operatio n . 

Software 
Tony Tebby (the autho r of QDOS) was 
responsible for th e soft.ware in the 
EPROM which is very well integrated 
with QDOS. The disk drives arc treated 
in the same way as Microdrives , except 
that they are called flpl or flp2. 

As with Microdrives, 5 12 byte sectors 
are employed, and Tebby has used some 
clever software techn iques to enable 
QDOS to ascertain whether the drives 
are 40 or 80 trac k , single or double sided. 
The optimum stepping rate is also 
determined automatically by the soft. 
ware, so virtually any drives may be 
used. 

There was a lot of room left in the 
EPROM, and thi s has been used for the 
addition of some of the functions pro-
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IN A 
SPIN 

I The Ql '""" up 111 ,nt - this I 
floppy disk system, sar l.eoa Heller. 

vided in Sinclair's forthcoming 'QLkit' 
toolkit for the QL. 

Documentation 
The 27 page manual contains detailed 
fitting instructions, information on the 
use of the interface with SuperBasic and 
the Psion packages, and details on the 
additional functions provided. It is 
well-written, with plenty of examples. 

disk interface vl .04 1984' isdisplayedat 
the top of the screen. 

When Fl or F2 has been selected, a 
disk may be inserted, and the disk 
formatted by the usual format oom­
mand,eg: 'forma tflp l _fred'. l used a 40 
track double-sided drive, and the mes­
sage '720n20 sectors' was returned 
when the formatting finished, indicat­
ing that 720 sectors each holdin g 512 
bytes were availab le. In fact, 'dir Opl _' 
indicated that 714 sectors were free , 
since QDOS needed some of the avail­
able space. Anyway, I was left with over 
300K of reliable disk 5torage· 

I can't say very much about the actua l 
use of the interface, 81\1 it behaves exactly 
like a Microdrive - except that it is 
about three times faster at loadin g and 
saving programs, and complete ly reli­
able . I successfu lly patched the Psion 
A re hive software to ru n on disk, and 
there shouldn't be any probl ems doing 
the same to Quill, Abacus and Easel . I 
understand that version 2 of the Psion 
packag es will work 'as is ' from disk, 
when Sinclai r releases them. 

The interface and matching 5.25in 
drive s will cost about £250 and when 
large-scale production gets under way, 
the interface will be avai lableon its own 
for about £145. 

Verdict 
The addition of this interface to the QL 
transforms it into a perf ectl y viable 
sma ll business syste m. A total price of 
under £1000 (includi ng VAT) for a QL, 
monochrome monitor, disk interface, 
twin disk drives and printer, which, with 
version 2 of the Psi on software when it 
becomes available represen ts excellent 
value for money. l!l 

Al CONKtN., dM QDWi ,nNlllces • ....... aysten1. 
In use ... ,,..,,.~.,.,..,~~~'IIC"lr.r.'""' 

Installing the inter face is simp ly a 
matter of ensuring the QL is discon­
nected from the mains, removing th e 
cover over the expans ion port, an d 
sliding the in terface in until the connec­
tors mate . The disk dri ve(s)maythen be 
connected to the interface (power to the 
drives should first be removed ), and the 
power restored. The usual init ia l display 
is th e l'eSU It, invit ing the user to press FI 
or F2, except that the message 'CST QL 

-·-
..... Computamate QDisk Prb £149 
for interface .......... Cambridge 

~~~;:::~n.=1 and WH· 
Smilh 
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• TrV betore vou buy 
• Flexib le terms - weekl y, monthl Y. annual 
• No capita I outlay/Immediate delivery 
• Purchase option with rebate of rental 

Micro-Rent Is Britain 's top -value 
m icrocomp ut er rental specialist You can hire 
on a short term basis, and give the leading 
machines a t horough trial In your own office , 
before deciding on th e right one for you r 
needs. 

If vou already use a micro, Micro-Rent can 
supply additio nal machines for short-te rm 
projects , or to cover breakdown~ Extra 
pr inters or monitors also available. 

Micro-Rent is Independent of anv 
manufacturer. and offe rs expert Impartial 
advice on all aspects of microcomputer use. 

CALL TODAY 01-833 2531 
•prlees quoted are Dased on 3-month rental, exe1ucslng VAT. 

l~l~I 
OSBORNE APRICOT 
IBM PC APPLE ue 
SIRIUS LISA 

MACINTOSH 

MICRO·RENT 
127 c1oudesley l!Oad, London N1 

•7 a,b.nend 
.i....inon. 

p,ns•BOCXlll.A'l'W'4 
• c.on-.eci & dDuble 

width~ · ~cdcl.r 

•F~...:=-la.:I 
•c.ntronixinterf9CI 

Pecuge pnce ird.ides 100 lltlNt8 
ol~l*,ll~t:eblltorirUrl_.._..., 

IIYeiablitfordll,talOMng~ 
BBC. Orie. Or9gon .. . t243.43+\ll,T• £279 .9!1i 
MSX. t249.52+\ll,l• £288 .95 
Arnltt'9d.- t249 .52+\ti.T • £288 .95 
SinctlrOL.. . C26083+'1AT- £299 .95 

~kamp,stonVF. . C289 .52+\AT • £309 .85 

Commoclo,.. DPS1101 
°"'y"M',etl Pnul'l9ml•IDMi 61001 
oompdile wll:h .. Commcxtore home COIT(llMrl 

E:304.30+VAT= £349 .95 

The UK's Best Printer Prices Mall Order + Expart: + Trade 
....... J~:::: ~!i: ~;~:::: Hat Line Phana 01 .. eee 8382 CASH 

& CARRY 
COMPUTERS 

... t23995 + VAT - 1:275 .94 
C1fi .OO + VAT • ()elyeryby5ecl.ricor-[3deylpleaseadd[5 OO+VATper!Cam. 

···· g: ::::~:f: OeherybyT.N.T.CovemightlplNseaddt9.50+VATperitem. 

... :::g::::~:i: t:253 . ~ .,=~~~!.lmn-.edilte 
+VAT• s:372 • deepeC,ct,onl'90Bil]toforderor~cleeren::e . 

·"i~: :i=::: ~~J.i~el'xtt~CI\: 
53-51 lligll Street. 

l:,ofdon, Sumy CRI 11111. 
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JEWEL Of POWER 
Concealed in unpromllling 
packaging, TheJewelofPower 
turns out to be an excellent 
animated graphics adventure. 
As you'd expect, doors open by 
meaM of redrawi ng the picture 
for each location-and in some 
places there are animated 
effects. 

Having explored my house 
and discovered the purpose of 
my quest (look for fragments of 
a wand), I was walking in the 
countryside when a goat sud· 
denly appeared at one location, 
only to disappear again alm0&t 
as quickly. It emerges every 
time you arrive there, but I 
haven't yet figured out why. 
Elsewhere I got caught by a 
giant and placed in a cage to 

~ 
~ 

LABYRINTH 
Thie ma.ze<hue stan Mork, 
whose task it is to find &even 

f!b~~~8
th d:fu:~1:! 1e~t~~k~! 

well-animated little character, 
and well need he be to keep clear 
of the many creatures of the 
labyrinth. 

You can alway s try to di&­
patch the creatures rather than 

~i s~e'.d~t~J~:r::.~t 
fire s in the direction of move­
ment, and an even more deva&· 
tatin g weapon: a creature ­
crushing boulder . Th is is a 

await my fate, the giant's face 
appearing to leer as he did so. 

There l8 a picture for each of 
the 120 locations, and with the 
animated touch~ a.a well, it's 
astounding to see how it 's all 

ml 
~ 
with the pict ures appeari ng 
inatantly rather than drawn. 

But thi s does have its anags. 
For instance, one way ohaving 
memory is by restricting the 
parser that analyses the com· 
manda, and this doca prove a 
nuisance in ph1.ces. When you 

handy thing to have , though it' s 
cumberwme to move a.bout. 

Each room of the labyr inth 
ta kes up one screen, with 
maybe a dozen or so rooms 
interconnected to make up the 
fint. level. One of the exits ia 
barred by a portal, only opened 
when you've oollected the 
magic crystal. At firat you can 
bob about with out worrying too 
much about maps , but as soon 
as you're through the firat 
portal you need to try to keep a 
tra ck of your progress other ­
wise you find your11elf return· 
ing to the first level face to face 
with some of the creatures you 
thought you'd left behind. 

To give you atrength to keep 

see a box of matchea you can't 
GET BOX or GET MATCHES, but 
must OE'T BOX Of' MATCHES, and 
simi larly in one place OPEN 
TRAP D(>()R works , but OPEN 

TRAPDOOR doesn't. 
You have to study the object.a 

in each pict ure, not only t he 

~~t:~! ll~t; :::~r;:; 
M1RROFr.. I was told 'All that is 
here you see,' implying there 
was nothing more to be found: 
yet i(you STU DY MIRROR, some· 
thing hppefUJ., and thi s wa& 
only discovered by studying the 
80lut ion provided. 

The other major fau lt is that 
there's no automatic restart to 
the game. You're told you muat 
reload the data, yet when load­
ing the game you're not told 
where the data (ilea start so that 
you can mark it on the tape and 
rewind. Thie is soon overoome 

all this up you need to eat th e 
fruit that' s lying arou nd the 
labyrinth. Unfortunately, you 
al80 look tasty to the nasty 
inma tes , of which there are 

nine varieties, all acting in 
different ways. Some can only 
be bashed by the boulder , others 
are seen off with one shot , some 
with twoahots, whileone ortwo 

WiAirii;i'h',M 1aJ~:h!Jur~!~:~:nrt;~ 
BUGGY BlAST down mu, the dreaded L<ugon 

Crystal Convert.er). What you 
have to do is point and fire your 
lasers at the various 
approaching aliens. 

'Blu t' is the operative word in 
this space shoot-'em·u p game. 
The graphia, and movement 
are extre mely impress ive, but 
the game has a serious Oaw­
nojoy atick option. 

The game starta inside a 
detailed mothership where 

f:rl~~~!~A!~hti:~~~ 
given the option of using either 
the cursor or another set of 
predefined keys. -CRYSTAL THEFT 
Crystal Theft is one of lhe first 
adventurea to appear for t he 
Ametrad , and is text only. 

or~ia:r:~u!alo~~t ~~;a~ 
windows showing the locat ion 
description, inventory , mes­
sages from your character and 
your latest inalruction to th e 

p',ta~ ne is &et on a minor 
Vegan colony world, presum . 
ably populated by eccentric 
vegetari afUJ.. 'i ou play the part 
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"'' ~ ··· 
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Corridor, the enemy stongho ld. 
Your buggy will worn along 

the wire-frame Corrid or under 
it.a own steam (aorry, Argon 

The laser sightJ:J lll"e twin 
prongs that move up, down, left. 
and right. For really mean 
aliens, you may need to fire a 
Xion Phaser instead. The Lur­
gona have a wide range of 
defences in their six sectors: 
cytra.x cannona, helibombe, 
orbital 11uacers and doom11hipe 
(most imprcseive), and argo n 
magnel.$. As if that wasn't 
enough , there's also time spin­
ners, radiat ions storms, reverse 

~~~t~t~~~!3~~"!r;:~; ::o~!s~ ~~ardolh~a~ 
is to penetrate a Vegan temple 'Pardon'r to any instruct ion 
and recover a vital FTL crystal. 
All this is carried out aga inst 
the clock, and the elapsed time 
may be displayed at any stage. 

According to the program 
notes , the Semantic Analyser 
module can understand com­
ple.,: iMtruct ions of the form oo 
SOUTH THEN TAKE THt: KEY AND 

CUMB'M-l£ROP1t. 
I have my suspicion&, howev- that wasn't a point of the 

er , that it has either been compaea.Hyouhaveproduceda 
t..a.;mpered with by a Vegan 'Pardon?' respoDSe to a recent 
infiltrator or is programmed to instruction, it can the n take 
understand Vegan rather tha n several repeats to get the Ana-

by saving the game as soon M 
you've started, but it is st ill 
annoying. 

Complaints apart, I crtjoyed 
J t~l of Power thoroughly, 
especia lly trying to figure out 
the Escher-li ke monument I 
ventured into, where you can 
continually go up or down in a 
never-ending circle. It's per ­
haps best to SA VE your 
achievemenl.8 before you step 
into here, believe me. 

Wit h castles, desert, forests, 
prison cella, lanterns, dunge· 
ona, maus and even trolls on 
bridges, this iadefinitely for the 
traditional adventurera. ---8110 

..... £9.50 
,....._.Slogger 
Soft.ware 
0634..Sll634 

seem to be indestructible. One 

~':!!t/! r in::i:r::~hf:n: 
to their mug-sh ots in the in· 
struction.s , but at leut you can 
pau.sethegam etocheck,a s welJ 
a& awitch the sound on and off; 
control is via keyboard or joys­
tick. 

Labyrinth is a simple but 

:~~;b~:i:nr:t bi!~~f1~::; 
with nice sound and graphi a,. 

Mlkec:em.nl 

-7 110 
Prico£9 .95 
PIIIIIIW Aoornsoft 
0223·16039 

gravity zonea, time zones and 
mine jammers. Altematively, 
you can jump from the Corridor 
back into space and try to dock 
with the motherahip. 

The whole game is gra phical­
ly superb: oolour, movement, 
andl30und areal I used effective­
ly, and there'ae nough variety of 
action to keep you interested. ... _ 
171=riLrand ~ 01-379 6756 

lyeer to understand a simple GO 
NORflf. 

To my mind, a good adven­
tur e should start. with simple 
problems and progreu to the 
harder stuff as you work your 
way into it . Thie one offera too 
many dead endB and I've j ust 
deae.rted the Battalion. The 
Vegans can keep thei r crystal. --

-61 10 
..... £7.99 
,...._ Wicc:880ft 
0625-72988 



Leisure Genius is well known 
for ibl skiU in faithfully trans­
lating the most popular board 
gamea, such as Scrabble, Kens­
ington and Cluedo, to the home 
computer. Now it's turned its 
attention to the Big Daddy of 
them all, Monopoly. 

Up to six players can take 
part, any one of whom can be 
taken by the computer. You 

:~~ 08~~ t~rti!!!:~~~rd~~ 
and token colours may be 
changedatanytime. You get to 

SPECTRUM 
WITCH'S CAULDRON 

Mikro-Gen' s The Witch's Caul ­
dron i8 a graphics adventure in 
which you begin life asa 'plucky 
toad', and must restore yourself 
to human form. The rea80n for 
1our reptilian resemb lance is 
that you've upset the wicked 
witch Hazel, who has impri8-
ioned you in her lair . She 
doesn't seem to be arou nd in the 
early 81.ages of the game, 
though her mad assistant Moc· 
tuper keepe interfering in your 
a ttempts to de-toad yourse lf. 

Naturally you're on the look· 
out for spells, and the inst ruc­
tions tell you that there are 
strange ingredie nt.a scattered 
about the 100 or so locations, 
some of which must be put into 
Hazel's cauldron, . if you can 

W1A39i;H11',M 
POTIY PIGEON 

Potty Pigeon is an average 
arcade game which uses a good 
variety of coloun;, but unfortu­
na tely hasn' t the graphic s to go 
with them. 

Percy, dad of t hree very 
hungry chicb, has to keep his 
greedy family supplied with 
worms which are scattered at 
random around the screen. But 
alas, there are dangers in­
volved, for although Percy is 
bles.,ed with three lives he has 

AMSTRAD 
THE WISE AND FOOL OF 
ARNOLD BIACKWOOD 

Arnold goes to somewhere el.se 
yet agai n, in t he third of his 
qua intly named adven tu res, 
which are gathering quite a few 
fan.s. TM Wise and Pool of 
ArrwldBlackwoodha s tobethe 
first adventure where t he pur ­
pose of your noble quest is to 
find a Wimpy Bar in Rochdale . 
His Lordship has a treat for you 
and he' ll han d it.over in the said 
Wimpy Bar . But first, explains 
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choose your favour ite token and 
deciding who goee first ia 
accompliahed by the computer 
- cast dice rolled across the 
boanl . 

The fami liar Monopoly board 
occupies the top half of the 
screen. Pressing D rolls the d ice 

=~!~r;;c:::r:~~!t~:~~~~ 
lower ha lf of the screen scroUa 
to t he right and shows, in large 
size, the squa re you are current. 
ly on, plus the next three. 

Mak ing all the usual 
Monopoly transactions is very 
s.imple. Press ing a 8ingle initial 
letter (rg M for Mortgage), and 
following the prompt.!, a llows 
you to find out who owns what, 

find it . 
You begin in a different 

location each time, but always 
in and aroun d the witch's par· 
1our: under the armchair, in the 
fireplace, under the couch, and 
such like. Each location has its 
accompanying picture, and 

very good they are too, includ ­
ing you yourself 'doing the 
toad',sotocroa.k.Sogood is this 
impress ion t hat you merely 
have to t ype the word up, and 
there you are, perched on top of 
th e armchai r or hair -way up the 

to face horrific obstac les. 
He ha8 to avoid speedy cars, 

noisy planes, paratroopers, 
dogs, cata, creepy spiders, killer 
Venus snapd ragons, frogs, Un ­
identified Flying Objects and 
humans - a ll of which may 

tr:;~~:i J:~~tf~~~ 
worm rounds saps Perey'sener­
gy and to restore his fading 
strength he has to e at a Mayfly 
which hovers at the top of the 

rent bid appean and the bid­
der's number is highlighted. A 
new bid is made by entering 
your playe r number and then 
your b id. A time limit is set, the 

chimney. As you hop about you 
must look and exam ine every· 
thing, includi ng objects t hat 
are depicted but not neceMBrily 
in the text which occupies a 
dozen or 80 lines beneat h the 
picture. 

The re are some objects that 
you're unable to get in your 
initial form, such as a bottle of 
whisky , but there are clues 
writ ten in various place8 to try 
to help you metamorphose . So 
far I've managed it several 
times, turning into a bat or a 
cat, but each time my efforts 
were t hwarted: Moc::t uper 
seems to find batburge rs parti­
cularly tas ty, an d it doesn't do 
to change into a cat if you' re in a 
location you'll then be too big to 
get out of again. I've been 
caught in a mousetrap, whe re 
typ ing help producea a mouse 
who &&kB you a riddle. One of 

may utilise in several ways. Ae 
he ploughs throug h the eleven 
aheet.s, he may bomb a Red Bird 

screen . (which, incidenta lly, steal s 
With a ll these dangers it's worms from Percy at every 

lucky tha t Percy is equipped opportunity) or he may confuse 
with exploding eggs which he drivers by dropp ing these eggs 

t he introduc t ion in typical 
sty le : 'I muateama few bob,' coe 
I'm on a Whisky Diet. I lost 
three day s last week.' 

Arnold i11 text-only, using the 
Amstra d's windowing di8play 
to give location descr iptions, 
directions, prompts, response s, 

inventory , t ie, and it'8 certainly 
a colourful game . Responses are 
reasona bly quick, but unfortu· 
nate ly the claim tha t it under· 
stands a wide vocabulary is not 
ab&olute ly true. For examp le, 
in the encounter with Mexican 
Pete (this being just one of 
Rochdal e'• stra nge inhabi ­
tanta), he has t hreeo bjecta , and 
offers to sell two of them to you 
for $500, asking you if it's a 
dea l. Ianswered 'Yes',onlytobe 
told to come back with the 
money, which I a lrea dy had. 

That apart, there's a lotoff un 

:::: ~efv!i:~_b ? !riifr:vi:~1 

end of ~ h i~ is deno~ by th~ 
wordB Going . . . Gomg ... , 
and an auctionee r's gav el 
thumping down, mak ing the 
board shake! 

The computer looks aft.er all 
the player's property records. 
and finances, but you must 
make your own claims for rent 
- just like the board game. 
Community cheat and Chance 
canh are displayed and acted 
upon at t he appropriate time. 
Well recommended. BobChap,ell 

-9/lC 
Price£12.9S 
,......,Lei sure 
Genius 01·935 4622 

these I could answe r, another I 
couldn't, and 1 was dead again, 
having scored a feeble 200outof 
a possible 10,000. 

Despite t he deaths, and only 
having uncovered 11 location.s 
so far, the gam e i8 proving to be 
great fun, with a lit tle more 
uncovered each t ime. You can 
save thegame,uyou'll n~to , 
and full sentences can be en· 
tered as well 88 abbreviated 
commands. Keyboard response 
is brisk, and adven t ures shoud 
well enjoy being under th is 
part icular witch's spell . 

The .standard ofMikro-Gen' s 
80ftware has certainly rocketed 
over the 8ix months . 

MlkeGetranl 

RatJn19110 
Prieo£6.95 
hblMer Mikro-Cen 
0344-427317 

and dirtying the ea~ wind­
screen. 

Thie effect makes them crash 
an d enable Percy to .snatch up 
the wriggling worm and rus h 
back (carefully) to feed his 
young chicks. 

Compared with theCommod· 
ore 64 version thi s is, I'm afraid, 
adecidedlypoo r sub8titute. 

... .. 5110 
Pr1ce£6.95 ,._ 

Ka ... -

Gremlin Graphics 
0742-753423 

worked out how to wake the 
bugling busker , though a foray 
into Rochdale's underground 
(~ the cemetery ) was success­
fu l, leading to subterr a nean 
tunnel.sa nd a hila rious routine 
with a small box. 

So despite its faults , Arnold 
an enjoyable romp for those 
with a sense of the rid iculous, 
and patience to cope with the 
responses . Mike GernNI 

llw "17 110 
Price£5.50 
hblishef Nemesis 
0933-623967 
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MUCH MORE ON YOUR SIXTY-FOUR 

DEALER ENQUIRIES WELCOME 

Print your heart out using EPSON printers and GORLITZ 
interfaces - over 10.000 sold in West Germany. Definiti­
vely THE BEST connection between VIC-64 and EPSON 
printers is our VIC-EPSON-INTERFACE: 

Plugs right into any EPSON (board 8422) • 2K Buffer (SK option) • 
Z80 processor • lots of additional con trol functions • brings you the 
original CBM character set with all graphics in up to 40 sizes• inclu­
ding double height and double width printing of CBM characters • 
precise HARDCOPY from SIMON 's BASIC • BUS connector dou­
bled like 1541 • DI L-sw itch for device address • pr inter remains un­
changed • Interface can be switched off if Centron ics port is used • 
No. 8423 for external use with EPSON-compatible printers like 

STAR etc. • Prices include DIN cab le (im) and manual. 

VIC-EPSON Interface type 8422 (board) .......................... £68.50 
VIC-Centronics-lnterface type 8423 (external) ............... .. £69.50 

prices do not include VAT. This is just one GORLITZ product. We are 
looking for dealers in UK. Our Phone: (01049)-261-27500. Mailbox 
for letters, queries and orders starting October: (01049)-261 -2044 . 

GC>RLITZ COMPUTERBAU • P.O.BOX 852 • 0-5400 KOBLENZ, WEST GERMANY 

PCN FEBRUARY21986 33 



34 

R,, 
··1,1A •• ER 

if pRIN1 ,, 
NO V011A1 GOOV ,srn ----------The unbelievably believable TOSHIBA 1351 is! 

D Letter quality at 1 00 cps 

O Draft quality at 192 cps 

D Multi-font capability 
o 24 Wire Head 

O Range of paper handling options 

D Serial or parallel interfaces 
D Downloadable font versions 

No further need to buy two Printers when for 
the price of one you have high speed word 
processing, high resolution graphics and a 

high speed draft printer. 
* SPECIAL FONTS AVAILABLE FOR SCIENTIFIC WORD r----------------------, 

••ocEss1Na, cHEM1CA, srMsoLS ,Ho••••1c LANov.o<. 1 don't believe the TOSHIBA 1351 is that goodl 

NORTHERNOFFICE: WI\RRINGTON (0925)82506.5 

Please send print sample. 

NAME: 

COMPANY:------­

ADDRESS: -- -- - - -

_ _ _ _ Postcode ___ _ 

PhoneNo - ---- --
PCN I ----------------------
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CHESTER COMPUTER SCHOOL, BRITAIN'S PREMIER COMPUTING SCHOOL 
- ---- ----presents ---------

The Practical Computer 
Program Series (P.C.p.s.) 

MODULE No. 1 A RELATIONAL DATABASE LETTERPROCESSOR 
* Designed, produced and maintained by the School's own Software Factory. 

* If you have ever wanted urgently a file on your desk of all your 
corresponden ce on a certain subject, product , account , client or supplier , 
and have n't been able to get it, then look no further because here 
it is, today! 

* The School sets a 
New St•nd•rd in 
app lication software. * Each licence holder 
receives a unique 
guara ntee, unmatched 
by any other software 
house. 12 months 
guara ntee including :­
- Training 
- Modification Rights 
- Expansion Modules 

ALL YOUR 
FILING AT 
YOUR 
FINGER 
TIPS. 

- Help line to the programs 

* Direct from the School 's Software Factory , 
probably the most powerful and useful program 
on a microcomputer today - yet simple to learn 
and use.just let it grow and GROW and GROW ! 

* CAPACITY: Limited only by your 
hardware . This is a big and powerf ul 
program which will grow with you AND 
yo ur business. 

* Priority delivery for Apr icot , 
Sirius , IBMPC and Televideo . 

* Full Integration . 

INCLUDING 
Text foJ the future 

EASYLINK 

Chester Computer School Limit ed 

=_CHESTER _ 
-=-SCHOOL -- 7 Stan ley Place , Chester , CH1 2L U . Te l: (0244) 318959 
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jj~jiiij Amsoll. seems 
tohaveaninex ­
haustible supp-

Ell!!lf.:.,1!1J. io~f furnv~~; 
micro. Best of 
the bunch t.his ~-=--week is Micro­

Cen's Pyjamarama. The hero 
Wally is in the throes of a 
nightmare and you must help 
him find his alarm clock and 
wind it up . As you move round 
the house you have to find 
various objects to help you 
attain your goal. 

The graphiai are among the 
best I've seen on the machine 
ttnd even tho ugh the pri ce is 
steep I'd recommend it. 

NotsoDrogon'sLair,anothcr 

fltxifriNd £7.50 
HouseolKDmn £6.95 
,,.,.,.._. r.&.95 

FrHk'N 'Stein £8.95 
Drapn'•uir £8.95 
BattltFo,Mldw!Y £9.95 
Software Stir £7 .95 

AlT1$0ft product, but originat· 
ing from the Hornik stables. 
This is a rather slow and dull 
little number that would be 
overp riced at a fiver . 

Frank'N'StelnisPSS'strans ­
lation from its Spectrum game 
and looks nice. Batt k For Mid ­
way is 'an accurate computer 

don 't want it. 
Now the snow'a gone you'll be 

able to turn to a ski sim ulat ion 
to relive all those wild momen ts 
or glory in your local park. Ski 
Star2000 gives you a 3D skier '• 
eye view of a n obstacle course 
through snow-necked goggles . 
You're guided by the horizon, a 
route map and control panel. 
The press releue botists an 
infinite number of obstacle 

course d~igM which you can 
genera te with the Course De­
signer section of the package. 

There are fixed modes so you 
can compete with friends on 
these for best times and highest 
scores. A 64 vers ion will be 
released short ly a nd Richanl 
Shepherd claims that ' this 
progr am bears no resemblan ce 
to any ski program on the 
market '. 

vers ion of the Second World --- ---------~==---
~~~n~a~ ~k~~c :ahc!~~ =::.=-~.,~ .... =·~---~ g_""·:-=:.-......~"'"-''"!~'~~!!°c=,._c-'~~,~,.~,--
improved on its original ver· "-! £5.50 l.teraptor073Sfi..71145 
s ions - full reviews to follow. Helfin £S.95 Meniourw. Holise 01-940 8064 

Came l Microeisoneofthefew .._., l,IMOCNt £7.95 Crtml•Grapllics0742·753423 
produ cers of non·gttmes soft.. Afdl:!•Atbdi £9 .95 So.tllerw Saftware 0705-374349 
warefo r theAmatrttd.ltsFlexif- filidersKNpen £l.99 Mad:illtnlnic:Ol-9l54944 

b~;~~~~ ~0fu! be~~~!tfa~f1~~~:: Software Star £6.95 Wctht GWN {Cbcoffl) 411297 
sucha.sacttlculatoryoucancall SldSU,2000 £7.95 ~5MpNl,I06216-&l53l 
up at any point . 

CMMI MiCftl 0392-21189.2 COMMODORE 64 
Solid Softnn 0253·58634 
MAft 0277-23022 
A....n 02n -2J022 
Antsoft 0277-23022 
A.uo110277-23022 
PSS 0203-6675 56 
AMctt,eC-. j~) 4 18297 

SPECTRUM B 
Automan is a trieval language, giving grea ­
two-part arcade t.er flexib ility than sta ndard 
game based on menu-driven approaches . 
th e TV series of What puzzled mewu where the 
the same nam e. press re lease sta te s, 'Machine 
One part is a code drivers make Megabase 
sort of 3D car subl!ltantially faster than other 
chase , and the comparab le database prog­

p tform affair. De· ram.s'.Sojustwhat'samac hi ne 
spite the promotion and pack· code driver in thi s case? 
aging, it's rather a disappoint,. Answers, please, on a postca rd 
ment, altho ugh a full review - lo Orphe u!I. .,.,....., ... BrianBloodaxe 

~ n ':!. takes t he oft' 
favoured Norse """°"' theme ,· with a 

j t:l.1rc platfo rm-type 
:JliW. format , whose 

~j appeal looksset 
__ _..___, to rival class ic& 

like Jet-Set Willy and Manic 
Miner. There are 104 screens, 
over 300 monsters (including 
pint s of lager . bishops, aeisaors 
and the like ), hidden traps -

:':-:v~~:i~gif~ \\ o;~,y~nd we'll 

Afglu;n Attack may be an 
inexcusably taste les.s t itle , 
more so than Raid Over Mos · 
cow, but it 's just a rather poor 
Quilled adventure. Our ad ven· 
ture reviewer report.a that 
although it's in two parts , 
neither is really worth the 
effort, and it attm.s unlikely 
that ita author(s) travelled 
muc h furthe r than th e lavatory 
in searc h of inspiratio n . 

Following Ocean's Gift From 
The Gods (and others), Mel­
bourne House is borrowing 
from legen d in the search for 
new game scenarios. Uly88Cs, 
the Gorgon , and the Minotaur 
all appear here . There are t hree 
frames, the first being a sort of 
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Kong game - climb Mount 
Olympus, and avoid the tumb-

~iifa~~je~re~~:i!h~:: 
poline and Minotaur, and the 
thi rd's a mazejob in which you 
have a monster -bashing mace. 
Nice gra phi cs (no sound ), but 
not really a classic. 

Softwa~ Star comes fn)m 
Addictive Game& who brou ght 
you Football Manager. You 
ta ke contro l of a software house 
and have to take it to financial 
success. successfully handling 
problems with staff, advertis­
ing, finance and launches. 
Could be &0me MDs will find a 
u.se for th is in 1985 ( it's notic· 
able that there doesn't appear 
to be any facil ity for buying 
yourself Ferr aris). 

Heroes of Karn is an i llus ­
trated adventure, Hobbil aty le. 
Your brief is to ente r the land of 
Karn and free it from the 
powers of darkne ss by releasi ng 
the four heroes- Beren, lstar, 
Hald ir and Khadim - from 
captivity. 

The program allow s you to 
instrud the other characters, 
and once you've visited a loca­
tion you don't have to wait for 
its pic:tu re to be re-drawn if you 

wi:::=r r~:· US Gold still th~: gta~ o;ase 8:; bubtt:: 
dominate the value for money under. The latest is a glider 
stakes . Its latest,$yngoft'sSen- simula ti on from CRL. Written 
tine[, is no exception. It's a 30 by an experienced competition 

d::~i~:~~~e:J!r!r:ru.~ust fi~!ri~:ilo~,nu ~::~:1~.88:~d 
Although Orpheus is better checking the 'View from Cock· 

known for its Or ie softwa re, its pit ' instrumentati on. There are 
latestrelease is aC64daLabase four speeds, and a select ion of 
called Megaba ~ . weather conditions to add zest 

It uses a sentence type re- to the program. 

Activ ision is 
one of th e few 
son.ware 
houses produc · 
ing MSX sof\­
ware is any 
quantity, but 
unfortunately 

not in any much quality, (if you 
want really good MSX soft.. 

ware, look to Konami, but be 
prepared to fork out over £15 

r::is~%e}~iritj~1:s~tu~i~ 
based on rathe r old game con­
cepts . Overpriced . they ~ay be, 
but they should give Activis ion 
a head start in the MSX soft.. 
ware rush that is sure to come 

lthwt'bill £11.99 .lcttrrisiN 0628-75171 
Pltfall2 £11.99 .lctt.Wo. 0628-75171 
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ASCAL 
ATA PINCH 

Amstrad owners who want to do serious -11 with • complied lanpuge 
could do -than to by HISoll's venion al Pascal sa Simon Williams. 

The Amstrad CPC 464 ha s one of the 
fast.est Basics (Locomotive ) avai l­
able on a home computer, but you 

may still want to use a compiled 
language. You want the extra speed 
without programming in machine code. 

Pascal is a stro ng contende r for the job: 
for instance, it resemb les Bas ic in many 
respects, though it's a bit more fussy 
about syntax, and the . language is 
favoured by schools and unive rsities 
because of its 'st ructured' characteris ­
tics. A Pascal comp iler has been brought 
out by HiSoft, which has already issued a 
vers ion of Pascal for the Spectrum, as 
well as DeuPac for the Amstrad. 

First impressions 
The Pascal 4T compiler comes on 
cassette with a thorou gh 96--page, ring­
bound manual. This isa User Reference 
Manua l for the compiler itself and 
mak es no pretence of teachi ng you 
Pascal. Hisof't does produce a tutoria l 
gu ide, but this isn't included. 

The reference manua l covers the 
syntax of the various Pascal 'parts of 
speech', a descr iption of t he extensio ns 
made to the language to take account of 
the CPC's features, and a description of 
the commands available within the text 
editor . It also contains a series of 
append ices which offer a list of error 
messages, a description of the turt le 
gra phics package included with the 
language, a number of exam ple prog­
r ams andasetofuse ful library routines. 
Sadly, there's no index. 

In use 
Pascal 4T uses about 19K of RAM, 
leaving about 20K for programs and 
data. On ce loaded from cassette, the 
language ta kes over from Basic and the 
Arnst.rad is a Pascal machine. 

A help menu is displayed before you 
sta rt , consist ing of a number of single 
character commands which are used 
mnemonically to perform different ac­
t ions. For examp le, to list a nu mber of 
lines of program you would type 'Ln,m' , 

Comparative timings (sec I. ---4TISO-2.4 2.8 
29.4 29.6 
33.8 120.0 
30.4 119.7 
30.0 52.3 
30.4 53.1 
19.8 61.2 
21.0 58.3 
40.4 202.1 
33.4 105.6 
33.4 105.2 
18.6 30.7 
19.3 37.9 
19.4 34.8 
84.8 346.1 

SeePCW(Dec84}for Pasca l benchmarks. 

where n is the start li ne number and m 
the end line. Line deletion is simi larly 
doneusing'Dn,m'. Yousoonadj usttothe 
abbreviated instruct ions. 

Editing th e text file (the lines of your 
Pa scal source program) is achieved the 
same way as in Basic. You use either a 
copy cun,or or a single line editor with 
Microsoft-li ke delete and insert com­
mands. Line numbers are used pure ly 
for reference whe n inserting or editin g 
text, and the editor provides them 
automat ical ly if asked. Renumbering is 
also possib le. If you type in a line of 
l30Uree code with the same number as an 
existing lin e, the old line is ren umbered 
one higher - a use ful safety net . 

A completed program may be com­
piled by issuing the 'C' command. A 
nu mber of compiler opt ions are avail ­
able, govern ing such thi ngs as a print­
out of the compilatio n and the internal 
checks mad e as the code is compiled. 
There is a sensible set of defaults for a ll 
these opt ions, so you need only use those 
you require . 

HiSoft.Pasca l compilesstnight toZ80 
machinecode,andt heobject codemaybe 
executed on an y CPC by loading it as a 

each one. Error code$ are given, wh ich 
mu st be looked up in the manua l - with 
over 70 differe nt error mess.ages, it 
would have taken a lot of memory to 
include them with t he compiler. The 
compilation is quickly over , and you're 
prompted to run th e object code. All you 
have to do is press 'R'. 

HiSoft. Pascal is fast by micro stand­
ants for the language, partly because it 
run s as Z80 code ra ther than an 
intermediate code, such as that used by 
the Acornsoft ISO Pascal compiler for 
the BBC Micro. 

This Pascal would have been faster if 
it were not for the Amst.rad 's firmware, 
which makes t ime-consuming keyboard 
checks u.sing a long-winded ROM call . 
This may turnout to be one of the biggest 
drawbacks: well-documented ROM calls 
may be a boon tot hen oviceprogramme r , 
but may prove a he adache for commer­
cial soft.ware houses. 

The turt le graphic rout ines are a 
welcome bonus. They are the routin es 
everyone remembers as th e spectac u lar 
part of the educational language Logo. 

They 're loaded separate ly from the 
compiler, from the oth er side of the 
cassette. A set of 15 command s includes 
th e usual backw anl s, forwanls, t urn , 
pen up and pendown, and combined with 
th e speed of Pascal , routines using them 
run much faste r than under the more 
stately Logo environment. 

Verdict 
HiSofl. Pascal is a very usable imple­
mentation of the language, and runs 
with commendable speed . The editor 
should be no surp rise to anyone who has 
used the Bas ic editor on the Amstrad, 
but has a number of ext ra faciliti es. 

The package sensibly compiles direct­
ly to machine code, and this may be run 
independently from the compi ler , mak­
ing it like ly that individu als and soft.­
ware houses will use it to write their own 
commerc ial software. 

The language has been well inte­
grated with the facilities of Amstrad , so 
it's much more th an a simple trans lation 
of HiSofl.'s Spectrum Pasca l. The com­
pany is at work on a version ofC, and if 
the implementation is as good as this 
one, the Am.strad will soon be well 
endowed with efficient, compili ng lan­
guages at rea sonable prices. ~ 
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SALES MANAGER 
T.C. SAPHIER 

SOFTWARE MANAGER 
C.A. SAPHIER 

PCN FEBR U ARY21985 

MIPBf16\ 
SOFTWARE& 
DISTRIBUT ION 

1 Sandy Road 
Top Floor 
Seaforth 
Liverpool 
L21 3TN 
Tel:051·9209713 

COUNTS 
CASTLE 

COMMODORE 64 £6.95 

OUT 
SPACE 
SPECTRUM £5.95 

MSX £6.95 
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[~ IS[PIEJE[CIHI ~S[L[OITI 
SPEECH 64 

NOW AVAILABLE IN 
VOLUME DIRECTLY FROM 

MANUFACTURERS 
WELWYN ELECTRONICS 

THE HOME COMPUTER SPECIALISTS 

BBC'B' + DFS £529 
with 100K disk drive 

BBC'B' £349 
Plus 5 software packs 

SINCLAIRQL £349 

COMMODORE 64 £234 
with cassette recorder 

ACORN ELECTRON £149 
with 5 software packs 

ACORN ELECTRON £129 

QL 14 " MONITOR £175 

SINCLAIRQL £519 
with monitor 
FRIENDLY ADVlCE&SERVICEATEVERY BRANCH 
230TOLWORTH RISE SOUTH,SURBITON 01-337 4317 
30STAT10NROAO,BELMONT,SUTTON 01-6422534 
114GUNNERSBURYAVE.EALING 01-9925855 
26STANLEYRO AD,NEWBUAY (0635)30047 
1 MANORROAO,CADOINGTON,LUTON (0582)458575 

~ £1000instantcredit :IC 

THOUGHTS & CROSSES 
37 MARKET STREET, HECKMONDWIKE, WEST YORKS 

----... -·-- ---- ~~o~if~ _. * ~w ____ ... 

- ,ci.a,,0,,,0.0""1~:e-DIS,U 

~:=l:8:N:: 51:!!----
=::: :;;.~"-1 a. r~...= ...... 

Ttl: {0924) 402337 for General Enquiries. 
ALL PRICES INCLUDE VAT + CARRIAGE 

"" "" ... .... .. 

.. ... 
m 

.. ·­•·· 
IOFTWW nn.11 :c::~-- • · -·­_ .,...,._ 

Tel: (09241409753 for Credtt card Olden ooly. 
EXPORT ORDERS WELCOME 
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SPECIAL OFFER 
FOR ATARI 

40016001800 OWNERS 

Hire your first 2 games FREE from 
our extensive range of software. Up 
to t he minute releases avai lable. 
Apply Now! We now have Atar i 
hardware for sate at discoun t 
prices. Modems suitable for Atari 
Computers now for sale. For further 
det ails sMd s.a.e. to: 

CHARNWOOD GAMES 
27 WARWICK AVENUE 

OUORN, LOUGHBOROUGH 
LEICESTERSHIRE 
TEL: 0509 412604 

•USINESS sonw&IIIE 
PUCHPACI . ... .... . .. ... ... . .. .. TATUNGUllSTHI 

TOO WAIT(A lMELS I 
twU."6llST INVOICES c.,1,111ae, •. vu 
STOCl(CONTAOI.. MTASPIVMI =' = ... r..:::~: 

,11..,_.~~;=.·w. .. . 

rJll[l~IJ-SE~IJ 
The home comput. ~ r SQl(lllisC in Seotlancl 

BBC. SPECTRUM, VIC 20 ANO ALL 
PERIPHERALS. 3 MONTH WARRANTY 

ON Al l REPAIRS. 

Uftl'Tl.,Dln"1r:=-c:m·=.1Mcl, f'Kt6CJW. 

HOME COMPUTER REPAIRS 
Loaits ..- ~pffON on,­

WEPATTIIEfDSTUFORANT ~- ~AUL~;_:_ ~ 
._. - -- -- - ----- -c-1, ..___ ___ ~ fflM 

~!~ --=------===---- = zu,.... -- ...... _ __ _ t l l.N 

.. --:::;x.!..-:=----~~-­
botfwf.il~{OPl)ZIM<tS 

ZEDEMCOMPUTERLTD ,~ .......... .,.. 

TtM rttlewd,C l tltf1--,, , l11S(lsMIIICNlllllll 
l'illtlln.auttllMlrNIMIW ... NilOf. (IJIIIINlllor.C 

llffu(1'loM') 

• IIIOlllcl) 
• COMPRatENSMINSTRUCTION lrlANUAl 
• R.JllFU.TURE. IIENU·ORIVENSCREENEDITOR 

~:;n:::..cr=k~~·::tt/~:~1= 1c 
linc .Movclcopy/dclc1eblock. Set u,~.Stnn1, 

:.~~:::~~::C~':}~iks~lockload/sa~e,llor 
•OISASSUHUORHEIOOMPAJIYPAIITOFRAII 

OR ANY ROM ON SCREEN OR PftlNTER 
•£XPRlSSIONEVALUATION-pln1dirfftoryol 

CGfflffllnni11ffctlfflSKCN1dt1eant. 

msfiM~rrif~,,.~ ..... I 
Ar- Ltd (Hpt PCI) 

POIPl19ltlldon,SE251Jl 
- TIWIE UIOUIIIIEI WlLCONf-

DISCOUNT PRICES 
ON DISKS & CASSETIES 

C 1 5 Blank Cassettes 
pack.of10.. .. ..... ...... t3,50 
3M 40T SSJDD sv .. in disks 
Boxof10. . ....... £15.00 --··-**RAMTOPS** 111rv.i.- .~..._. ...... , ... . ,,m. 

WANTED 
PERSONAL COMPUTERS 

all models bought fOf cash 

Morgan Camera Company 
160 Tottenham Court Road, 

London W1. Tot: 01·388 2562 

PHASE FOUR COMPUTERS 
FOi ID VU T IDT IN' SOFTWWAl\11 IWlDW.W 

~~$'i1M"'i~~ 
SPECIAL OFFER 

Q.icbhol,-t N~ .£, .2S 
Alooo,,/offlwitchfot.- ___ __ ,. tUS - .. - ......... _ .. __ ., ____ o... 

IOOO------~"•"""'-_,... ,..,..Ntlll __ 

---:'.::..:;::==== 
AU ltiCfl IHC, VA.T. AND ,u. 

TO; l'tiSI FOUi COIIP'UIUS, WI PIEIUSll 
4satllM IOd,fflU,IIP'(.UTUl"POllmln61H 

Td:fflll:SIN(191)%71ll.U.M ..... 

SEVERN 
SOFTWARE 

As a rapidly growi~ technical unit, we 
suppfy our own original titles to certa in 
other companies to mar1c:et on a world· 
wide scale; we also take on conversion 

~~~~:~~~~ 
require:-
FREE·LANCE PROGRAMMERS for 
contract worl< of all typeS. 
ORIGINALSOFTWARE forsubmission 
to our mar'keting companies 
WRITETOUSAT. -

15, HIGH ST, 
LYDNEY 
GLOS GL 15 SOP 

giving us details of your progress to date 
plus work samptes, from CBM 64, 
SPECTRUM, AMSTRAD, ATARI. 
CBM16 MACHINES 

Most Home Computers 
Periphera ls & Software 

MU. ORDOI DIQl.lfllU WU.COME 14·1·~~~:r ........ p ) 

LYNX 
°'"81' 50 arcade games, ai:t...entures and utillty 

programs, lnduaing Software Pro,ects ' 

JET SET WILLY 
S.AEtor ii'sl,o; 

Phoeni n SoNw1re 
Unh 70, M.wsh LIM Sli., MMsh LIM, 

Frodah1m, Cheshlr• WAG 7BX. 
PhoM: 0928 35525 

ELECTRONIC AIDS SOFTWARE 
Pay Roll& 

Accounting Slw 
for 

Commodore 64 
03N49339 

LYNX COMPUTERS 
48KRAM£90 
96KRAM£1 40 

BRAND NEW STILL BOXED 
RING: HARLOW 36898 
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Acorn 

• ..n- . All original, Snowba ll , 
~obbit, Fo~ Meu.or1etc. Replic• 

~ra~,i!i~.t~~~~:~ 
I Ml ..-., gamt11 {or thfl Acom 

~~ Tl001~~;t:teJ:~1 
mai.lbo11 612246462. =.:. ac.. DFS, AMS, 3i~ di~o:~ 
£15() OVtt ..... 
''''" ,. 
'""' 

PCN Billboard 
=~~,!f:~rJ:loi 
oft'trltontidered. 

Apple 

~I: 01-527 2S50ut27officehourt. 
..,....,....,.....,, card,nddi.u.: 
tot.I contro l over 1tRN, toDe and 
l,pell!Ch ot YOice. Phu manu..la . Small 
gpe.aktr1. Tel: LukflOUi,898801. 
.__.m 2020usenhaving1urph111 
literature, toftw,re, etc, for uJe or c=,nriJ:.1: Ann, Wolvt-rhai:npt.on 

Atari 

::.:~ !::i'tf~b;~~~ 
(cueette but tnt.nalenble to di1k) + l:sl~ beginner: £1.5. Tel; Adam: 48..'i 

~r.·~: .1,~~~·~r~1~ 

~~~ )~. 1:rz:;o~;~ 
work p-r program; DatabMe , 
Forth, monitor & diNNembler prog ­
nim-. Manuala. Sanyo CMeette, 
le.d,. ~ the &ot OllO. Tt l: (0803) 
212320 

Mttttit 

~------------------------~ I Billboard Buy & Sell Fonn I 
t- - ----+------+--------1 Free forner - from now on you can adverti se your 

I second-hand equipment and (almost) anything else you I 
t- - --- - +--- ---+---- - ---1 want for free inPCN . To place your BiHboard ad,fiU in th e 

I form on the left with a maximum of 24 words. Send th e I 
t---- - - + --- ---+- -------1 completed form to: Bi_ ,. ...... __ New,,'2 --.i Stnet,- WlA I 

2HG. 

11-- -----+- --- ---+------l Note that wecannotguaranteethatyourad appearsina ny I 
1---- ---+---- - - -+------l specific issue, and th at we canno t accept ads from I commercial organisation s of any sort. I 

I !~=m e. .. . I 
It- Telephone . . . .. I ~------------------------~ PCN FEBRUA RY2 l98.5 
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PCN DATELINES ..... ..... . .... ~--Aericot & Sirius Com11:uter Show Feb6·7 Kensin~n Town Hall London Paradox Groue 01-2412354 
Intl trade show for home compe, Feb 17-19 Olympia, London Turret,. Whe a tland. 0923· 777000 
&0nware et.c LET 
ZX Micro(air Feb9 Alexandra Palace London MikeJohnst.on 1 01-80 1 9172 
ln t1 Computer Graphics User Feb 19·21 Barbican, London Mountbuild, 01 -486 1951 Show and 

Conference. 
MEXCOM Feb25 -28 Mexico Cit~ 1 Mexico AESI Ltd

1 
01-379 7628 

PC Trade Show Feh26-28 Barbican London EMAPintl. Exhibitions 01-837 3699 

~~itrt'fort'°i'NTERF~~E March 4-7 Atlanta,USA Interface Group, 300 Fint Avenue, Needh a m, 
Mase0219-4 

DEXPO Euro(!! 1985 March6-8 Ollmei a 2 London CGPOl-5829256 
Penona l Compute r Show March 13-16 Sydney,Aust.ralia Overseas Exh ibition 

Serv ice. 0 1-486 1951 

Pel'&Onal Computer Show M1nch21-24 Anu1t.erdam, Holland RA! Oebouw BV, Europaplein 
2 1078 GZ Am.llterdam 

80M o'fxi\YJ~~bn-
Mareh21-24 Anaheim , USA Interface Group 300 FirBt Ave, 

Needham, M.A 02194 



Cronies and Frogs in Mikro-Gen's Progs .... 

WITCH'S 
CAULDRON 

SPECTRUM 48K £6.95 

44 The Broadway , Brack ne ll , Berks. 0344 427317 



Name ______.::i. TetNo. 
Address __ _ _ _ MyQL Serial Number 

is 

Position_ 




