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~LOGiSTiX (n> a powerful 
spreadsheet with an extensive 
database and containing truly 
superior presentation-quality 
graphics. Logistix also includes: the 
fourth dimension - (1) time 
management; (2) resource 
allocation; (3) task scheduling; 
(4) project planning . Commonly 
referred to as '... the best idea in 
business software since the 
spreadsheet'. 

THE INDISPENSABLE PLANNING AND DECISION AID 
No bo~ness rema ns stat,c You 
need to know not only wha• ,s going 

on 1oday, but what should be 
happen ng ne111 week, next mooth or 
next year So you need the r~ht k nd 
of 1nformatoo ,n a form you can use 
and undefstand, you need IO be able 
10 analyse ,1 n va1,ous ways and you 
need to be 3ble to pl'esent t to 
others Mos1 ,mpcttant of all. you 
need 10 maKf dec,s.ons about the 
future In shorl, you need 10 plan 

~ Clo\TABASE 

~ TIMESIEET 

~ SPREADSHEET 

GRAPHICS 

log st II adds the all-important 
feature of 1,me management to 
class,c spreadsheet features, an 
extenSrve database capab-1 ty and 
presentat,on qualitv graphics, to 
prO\lide a "ersat le, powetiul and 
easy 10 use planning and dec1S100 
aid for managers and professooais 

LOGISTIX - The best ~ o ,n 
business software since the 
spreadsheet. 

Grafox lll'l'lfted 
65 Barb;,y Rood 
Oxford OX2 6PE 

T~ ICll651516281 



OUTPUT 

A new weekly feature in PCN - a regul a r guide to the world or 
computer communications. 

The tint ahotl in the battle for 
the heart, a nd minds or th e 
world'• micro uaer11 were fired 
at the Hanover Fa,r lut week 
- but'° rar it doe1n't Jook like 
much or a battle . TheAtariST1 
were there, u were the Com­
modore 1288. but Atari 
trumped th11 by announcing 
that 1ta 128K version or I.he 

AMSJltAD[ffllb 10 400.'800 aerie1, the 130XE. 
,.,.-----,-------,--,---,--~ wouldbeinthe1hoptbeforet.he 
Master 1nterrupt..dr1ven programming with thi.1 guide to one of end of the 1how. 
the moet pov.·erful feature, in Locomotive Buie There wu no aign of the UK 

B8CM- 12 
A new meaning to 'backgro und music ' .. we tak e you mlO the 
powerful 10und ab1l1tte1 of your BBC Micro 

11 
Another delve into the world ofmach.Jne gamesman&hip in the 
company or Brita in 's top playe r John Nunn . 

HARDWARE 
CUI-Nt,-ti.tt.e .... 

.;-,..,c7lu-:-~vWaett~e ~,.-.,-.":-. ;:-:~:-a-nd,-y,-•,""'r."'11-ow---.p-to---,th,..e_m_u-ch=-a«""'l,-a,-med""""'
22 

=-~~Me'::r:d t:n!:!~a~: 
lap-he ld 100 reatunng a bigger d1aplay and other desirable more on othe r areu than on 
features MSX iteelr, leavine Atari and 

Commodore toahoot it out with 
c_Ql:..;- :;_;_c;_---,--,----,----,----~--- 21CC Alari gettine very much the 
Disk sy1tem1 fort he QLare proliferating butrewoffer u much u bett.er ofit 
~~~ckag e rrom Quest. We take a look at the hoet orreat ures on ~1!~ i.~eo'i:::!~ng (~·~ 

SORWARE 
compared to the IBM foo~II 
pit.eh lookalike, that is) with 
Jack and Sam Ttamiel in 
attendance. The whole range of 

--~ ----'-'-'-~-- ~- ---- --- 31:..:; =!~':a~ :ti;.h~h:1;;;~ 
AdatabaAeiaadatabaseisadatebaaebutatf l 2 P11i-F1leha11tobe 620ST, arKI including a (ewodd 
worth a look little numben that Ata r i UK'1 

REGULARS 
1taff hadn'theard offuntil they 
got to the thow. 

All promiaed, Digital Re­
eearch'• GEM •y•tem wu run· 

__ _ ... _ ______ 1 0u,.,... 21 ~i!enin~~.~': ~;<>~
1
: ~~ ~:8ti~~ 

More of the lat.eatadventurn . cuatomen are to receive d1ak ~~!1r ::u~~.!!:°~'Ja: 
over Fair. Memotech aee, red; 
Ep90n'1 desktop 1yate m; and 
more m1cro1 aprout window•. 

-- 5 --
"w-"-==--,----ce 26 ::i~~e°f~4:n?!1t~~~{~ 
Part 2 or our Commodore 64 Syatem) rathe r than the built­
printer interface ofTera a IOfl. in ROM ven ion. 
ware driv er for last .,..·eelr.'• The reuoning behind thia 1a ~=· 31 ;~~~~~~:=~ha:~ 

Your page - for opinion, now claiming they will be 
moan,, praiee a nd gene ral pon. "--=-=-=Vilw=~--,- --'---'34 releaaed ea r lier than thi a. J>ro.. 
t1ficat.inc. A look ahead to the pachges ducti on i i &tarting thi • week, 

--=·=uq=•-=-- --' • that will be appea nng in ., n,. : ~::i~~ri:~"!f!~ . :~! 
Another batch of problem.a ware,torea nea r you. dard machine while con· 
aolved on behalf or QL, Sanyo, ~ 37 tinuoualy upgrading the oper · 
Amatrad and Commodore 64 The final part of our ~at ating ,,--tern . All far u I.he UK 

SinclairSpectromcompetJtion . ~·ro:~~ 
0
:~~at e:~ --Your hmta and t1pe with the 

cha nce to earn a tenner a time. 
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..._rd 40 elTect beta-tea:t machinet to go 

Qul 44 :~~~i:.rethefinalROMTOSia 

This could conceivably put 
Atari in the .. me poaition 
Sinclai r wu in over the QL., but 
the company i• b,.nking on 
gettinc the problems 110lved 
fut, before 1t I08Ni cw,tomer 
goodwill, and getting the tint 
machinea out earlier than if.I 
September deadline. It wu 
qu1teclea r that there were a rew 
tmall niggling problemt with 
the machinee on the atand. 
Trying lO aoceaa a di1k drive 
that wun't connected , for ex· 
ample, produced no error mN­
uge , and a 'friendly' opera t ing 
environment ahould make 
allowance• for people trying to 
do daf\ thi np. Other goof• 
produced erron of the orde r , 
u:aoa tt• 008 u..a. OS A which 
aga in isn't particu larly rnend· 
ly, and one or the mach1nea 
crashed for unspecified 
rtUORI. 

That u,d, the ST M.ries looks 
JOOO. The GEM/l'OS 1y1tem 
worlu well, and if the rough 
edgH a re aorted out th e new 
Aterul will conquer the world 
,imp ly on the ba..i• of va lue for 
money . One or the machi nea, for 
examp le, wu aet up to work 
with one of the new ultra-chea p 
Atari hard disk • and wu flip­
pmgthrough ue r iesorpictures 
at n ... h-ca.rd speed. 

Commodore'• 1tand , on th e 
other hand, wuove r amon&the 

busil\81 rruinufact urers , re­
necting the company'• current 
deaire to be aeen u a buaineu 
machine rru,nufact.urer . The 
128K venion of the 64 , which 
will run 64 IOl\ware a nd CP/M, 
waut lu t in evide nce but won't 
be shipped until May1June. The 
pri ce in Germa ny will be 110me­
where a round the f300 rruirk. 
but with the Atari 130XE at £170 
in the UK it'• inconceivable 
that thi1could be rruiintained . 

The company wu alao show· • 



ONITOR 

ATARI'S FIRST SHOT 
.,.. ingt.he PCtO, the PC20and th e 

PC900. Thefirattwoarefloppy 
and hard di1k IBM compat1blea 
respectively, and are to be 
priced low. But the PC compati· 
ble manufact.uren are CUJTent­
ly much more conce rn ed with 
compat1ble- i1h mac.hanet using 
80186 or 80286 proceMOn. No 
matter how cheap Commod­
ore'• 8088 machine. tum out to 
be (£1,500 has been floated) 
lhey are 1n 1evere danger or 

loo~:~~n~i.t!;~-=::.~ 
ma.,or launch for the ahow. lt' a 
t.hecoreofa multi-uaerayat.em 
and is Unix $y1tem V compali· 
ble. Again 1t will be cheap, but 
with no further news on the 

Am1ga, which is li kely to be 
Commodore'• ST competitor, 
the US oompany may be on the 
point ofloe ing the maw market 
byde faulL 

The MSX compa met' atan da 
uh1b1ted, if anything, eome­
th1na:ofaloaorinterestinMSX 
u a home comput ing stan dard . 
Moetohhemanuracturenwere 
displ aying monitor-., PC com­
pat1ble:S and computerised •u· 
permarket checkout.a. There 
were MSX machin es on di11play 
mle.rfac:ed to lue.r d1Sk ,y .. 
tem11,but1t lookll lakethe.ewill 
be uaed ma inly for m8.llt storag e 
in commercial enviro nm ent.a 
became progra mming int erac, 
t1ve v1deoe ••Just too complex to 
make 1t financially worthwhile 
for the mue ma rk et. 

JVC had an MSX machme 
hnked lO a lase r disk and 
touch-11ereen monitor, and had 
a paaaable car maintenance 
package running on 1t, but 
admitted that 1tama1n appl1ca­
t1on would be m education or 
industry. 

The Japanese were much 
more convincina on the bu.,. 
neu aide. with MitaubtSlu a =1i~!:t~;!!t~~::~:u~ 
•wit.cha hie apeed 8088-2 micro-

prOttMOr, but the PC-816F ia 
a whole lot of machine for PC 
fanciera. ha CPU 11 an 80286 
and memory is expandab le to 
6Mb with a m&lllmum lMb on 
the motherboard (256K RAM 
ch1P9eee m t.obew it h u.1). It alto 
includes a 30Mb hard du1k The 
company alto offered an LCD 
ven1on or the baa1c machine. 
This wu pract.1cally de ngeur 
for the Japanese rompaniet at 
the lhow, and with Cuio1how· 
ing decent 11z.ed colour LCDa 
1t '• an md1cat 1on that the day • 
or the cathode ray t ube are 
numbered 

Panuonic ~·ent one better 
with the JB3300, a deakt.op 
luggab le 1ncorporatmg a plu -

pla y lap port.able. The St.arlet • 
incident.ally , i• the machine 
NEC UK hu been denying all 
knowledge or for aome montha 
now. It hu a buil t-in WordlJl.ar 
compalible word prooeuor, 
aprtads heet, databaae and Tel­
com program 

The model at the show had a 
bu1ll in modem, which ahould 
probably put the mockenon any 
chancet or it appea r ing m the 
UK for aome coMide rable tame 
NEC wa, alto showing disk 
dnvu for this machine and the 
earlier 8201A They looked a 
reuon able am~. and had a 
reuonable Cllpac1ty, but 1t'• 
unlik ely that many people wi II 
want to be bothered carrying 
the extra weight a.round 

The Apple tta nd wu , u 
u.&ual , practi cally 1mpc)88ibleto 
get near, but a PCN •natch 
11quadmanagedtoget a1limpee 
of a few good1e•. Eruiemble , 
from Hayden Son.ware which 
produce1Sarg on Ill CheN, it an 
integrated package including 
'database, report, form, 

:::u~~~~;o~f~n~l~n1~ 
promiM!a it'll be a bit hkeJa.u. 
Front De:&k, an add.on dealt.top 
i-ckage from Layered Soft­
ware, wua!J10there,uwuthf 
Macadvan t.age UCSD Pucal 
eystem 

But GEM wu also malung 
an impreta ,on on the bu.ineu 

=~~o~:~le~a117ahj1~ 

NCCSC.W--, .._. tor&a,,e,taW., INlt IMr,y• 41skt. 
ma dis play . Pl:uama d1splaye thesy11tem, had eomet.hinglike 

~:11.:~:i:.~~il~~':rr:C~ :1!Z:n=~ ~ I>Rr~rr 
tively a variation on fiat LCD werepromu1mg touaeittotake 
d111playa. For eome reuon over the wor ld The tint third · 
Panuonichuchoeentoau.ach party app lication, GemWord 
ittoafull- s1zemachmethat 'su from L1fetree Son.ware, waa 
ugly u 111n - 1t looU like an there u were promi1e1 o( 
IBMPCw1th ab1g redbatonthe numerous othen. GemWord, 
top inc1dentally, 1, baled on L1re-

The Ja pan ese alto a~ared tree'• Vo!Uwnter Delux e. 
in the form or the Tandy Model All thi , "good publicity for 
200 and the NEC Sta r let, both the Mac, but DR and Atari 11re 
ofwh1charebuedona Kyocer a bqinnmg to look lik e a plau.i­
detngn for a n 80)( 16 LCD di.. hie ~·orld-dom1nat1on duo. 

IN BRIEF 
Communicating 
on the cheap ••• 
BBC Macro and Commodo re 64 
owneni lookin& for a cheap way 
into communications can look 
forward to a 1ummer bonu, 
Tandata (06845-68421 l iaofTer ­
ing a free quarterly subecnp. 
t1on to Prel!tel and M1cronet to 
anyone who buy• one of it.a 
modems and mterf acet be· 
tween May I andJuly3 1 

The TmllO with aulO-chal 
and auto-reca ll coeta about 
£114 1nc VAT whi le the mult1-
rate Tm200 will llet you back 
around £200 

• •. add a bargain 
printer or two •• • 
De.an Electronic,, which hand ­
le:Sthe Alphacom range, h.ucut 
the price or t~·o model• 'for a 
limited period 

The Alph.llcom 42 gives 40 
column print at the new pri ce of 
£49 95 while the bagger 81 
model give, 80 columna for 
£74 95 Both can be wi,ed with 
Commodore 64 and Vic 20, 
At.an and Acom micro.. Dean 
Electronic, i,on 0344-885661 

••• and you'll have a 
gem of a package 
The PrftSofiware Hand book is 
an introduction to public do­
main aon.ware and ofTen 70 
program, complete with docu· 
ment.ation for £27.95 

The programs includ e gamete, 
file handling utihl1et and busi· 
Dell 111pphcat1onaand add up to 
I200Kofcode Theyw1llrunon 
moat CP'M ayst.ema including 
BBC with Z80, Apple, Osborne 
and EfNl()nQXIOamona:otheni. 
Detail s from Davis Rubin 
ANociateton0386-841181. 

Cumana drives at 
smaller disks 
Following the up-market trend 
toward, ,maile r d111k ayatema, 
Cumana hu 11nnounttd a 
range of 3.51n driv es " la 
Macintosh an d Apri cot The 
model• range from a 128K 
,yi;t.em on •ingle-aided, 40track 
driv e11, up to 2Mb of,torage on 
twin SO.track double dene1ty 
un it.I. More detai l, from 0483-
503121 

Spectrum RGB link 
takes the lead 
Spectrum owneni look.ma: for 
high.quality display h111ve a 
new option in the fonn of an 
RGB mterface from Lawt.ro­
n1ct. The unit can be supphed 
with the co~ t monitor lead, 
and come. with m,truct1oru for 
oonnect ,ng colour 11gnals to the 
~ar connector on i•ue 1 and 
tMJue 2 Spect.nuna. luue 3 
model, require no modtfica lion. 
Price 11 around £45 ; further 
det.ail• rrom 0732-865191. 

PCN APRJL271965 



Amatrad hu launched 1ta: 
eecond computer, following ,t.a: 
earlier product policy to the 
let te r - nothing 1tarth ng, li t­
tle that', new, no m1staket and 

:h~Cf!c;~ec:~:nl;~~~l~ 
date Amat.rad'• pc:Muhon in the 
market 

TheJust11icat1on for the new 
machine 11 at.a bu1lt.-1n d1.ak 
d ri"e - t he 31n unit Am.atrad 

;!~~h~~~~~~=~:e0!~~: 
ea.Mette player Ot her mmor 

i~:r:y1i:!~de:h~~t:!! =~ 
the removal o(the rat her luri d 
blue, green and red key,. They 
have been replaced with a 
1tyliah povoder blue tel whi ch 
gives the 1y1tem a rather more 

bwl=:~!a~~~h: alao 
been changed wit h enhanced 
gra ph1ca commands and •m· 
pro,·ed erro r handling to cope 
with the comphcat 1ons of the 
disk dr1,.e 

The Lruly 1mpreu1ve aspect 
ohhe 664 11 pncing. At £340 for 

~:.{!~a~dw~~t~::1:u~ 
version 1trepreaent.aexcepllo n· 
al value for money especially u 
CP M and the excelle n t DR 
Logo are included free. 

However, a couple of doubt.a: 

PCN APIUL27 1985 

ll!mam. Thelin1 t concem190ft. 
ware compat1 b1lit y with 464 
program.11 Althoug h Amstrad 
int11l1 that the machmt1 are 
100 per cent upwards compatl· 
ble (meaning you can run 464 
program.a on the 664 but not 
vice veru.J, th e company 
admit.I that aoftwa.re corn· 
panies that ha,·e taken 1hort· 
cull m the op,enitmg system 
might exper ience problefJlll 
How many packages tha t wall 
affect rem•uu1 to be teen 

The seco nd doubt is the choice 
of 31n diab Although 3.6 in 
d11k1 are now w1de1pll!ad on 

the Macinto&h, Apncota: and 
Hewlett-Packard machinea.. 
they tend to be experuuve and 
diffi cu lt to find The 3m d11U 
suffe r from both problems, too 

Owneno r the464 who might 
wish to upgrade will be pleued 
to know that there ll a 8Ulndard 
casaette in terface at the back or 
the machine. and Am1trad will 
replace your program tape, (or 

th i{~1ce ::~~~k 3!!1atk. no 
announcement concemmg the 
future of the 464 except to aay 
that there would be no change 
1n pnc ing. 



=:.~·64·t~:. 'a..":~'. Windows 
tion ia ready to add famou1 

:r~::1:ii·.:~~:;:::!~ on MSDOS 
;.c;.._=.c.-.. r'--'..-.,;....-.• -. p,onJonahB..-rington . I.. 

Thecompanyhudevelopeda 

~ • ~ro:=uZ:t~:~:!!:: 1
~ 

be1t voice reprodu ction we've • 
eve r heard from a macro. 

k!:i~r:r~o:::.~~ . -·-R ~L . 

f l!!l .. ..t- .... ~------1 t::i!h,:fij~ou~=~gton'J 
..------------------ .. ..... Mmt"-U. ....... M1tt010fl 1

1 delay in gett ing 

QLBUGLIST 
Sincla ir hu ju.tt iu uedthefint 
QL Technic a l Newalelter . Thi• 
ia a n informa l document that 
will be iNued to tonware 
howies quarte rly. 

The documentcontaina a l11t 
or ,tandard, which program ­
men ahould follow, a hst orQL 

~~d=~1i,n;,f~ i~:,reQtl1t 
ROM (turbo venion?) which i.a 
currently being developed and 
may not be relealtd under that 
name . 

The liat or bugs conta11U1 
informati on which should be 
made availa ble to all QL own . 
en a nd not jus t software 
houaes. Even bugs in the new 
MG ROM a.re de\.a1led. 

Fift.y~ ightd,trerent bugsare 
deta iled and a list of th e ma.t 

:o.:~~~!r:~~~~i:~. which 
are longer than 128 characten 
cautea a butrer full error. 
• CALL can call t he wrong 
addreu if more than 32K of the 
Baaic area it uaed. 

~.~:~1: !~t~n=f~ dc!tri:O~ 
work. 
• The char acter' .' (rull atop or 
point ) i i treated u numeric a nd 
is hence equal toO (zero). 

: h'f:~1 h1:_. a bee~id efer:f1:.': 
crash Bu ie. To 11topth ia alway1 
have line m11 rro, a l the end or 
your progn1m . 
• Character compari aon doea 
not work on characten whoe,e 
code is greater than 128 (~ 
runctio n keya). 
• ooeca doea not work in a short 
roaloop. 
e Rererrrng to mdv8_ con· 
rWIN the 1yat.em. 
• RES PR can a llocau u much 
u512 extra byte.a or memory . 
• Ua1ng more than nine local 
va riable, in a procedure can 
craah Buie. e Closing SER2 cl08e8 SERL 

The liat or ata ndarda whkh 
programmen t hould follow it 
alao intereeling in that the 
PB ion programs do not follow it. 

MS-Wandowt out ll going to 
cawte the company problem, . 

~~~ D~~t~:.k8G':ib.t 
hu announced the releue of 
Open Window for MSDOS . lta 
ava ilable now for NEC'• new 
16-bitte r , the APC lit 

Open Window 1, a collect 1on 
of developme nt tool• for ap­
plic11tion.e programmers . Data 
can be exchanged between ap­
plication1. It al,90 otfen help 
ecreena. index 1equential file 
handling, colour and copy pro­
tection. Howe,·er , mice and 
icon1 don'tJe ta look in. 

Open Window may not be 
much of a challeng er to GEM, 
but 1t 1how1 th at Digital Re· 
tearch and M icroeof\don' t have 
a monopoly on fancy front end,. . -- · ,- -·11 

l:j:,··· 
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~ 
CREATIVE 

GAMES ASSEMBLER 
PROGRAMMING 

TW LWTTTU PIJBUSHER MACHINE 
Z80 and/or 6502 assembler programmers are 

PRIC[ urgently required to work on graphics based 
I I Sol\a,d Soft.aid SP,C64 £499 entertainment and educational software . 
2 2 wia Serie& b'biill lmH ine SP.C64 £6.95 Good salaries and good prospects are offered 
3 4 ~vn unttr us :;P.l.:64 £9.95 by a dynamic, growing software house. The • 3 HnanJaclr.sS1tar Dunell SP, 64, AC £1.95 
5 12 Gl't"ml,u Adventure lnt V•riout £995 jobs are permanent and based in the Cam-

• 10 GhOitbusters Activiaion Vuioua £999 bridge area. 
7 7 lm~1ble ~ 1•1on Cii&[fp c64 £9.95 Telephone immediately Martin Taylor, Nick 
8 6 BruttLee US Gold SP.C64.AT £9.95 Burroughs or Barrie Brown . • Star1on Melbourne SP £795 

10 6 ~oonCl'fft.a Incentive SP,C64 £6.95 
II 8 '.!:::olf Va!J:in SP.C&i. AM .£8.95 
12 9 Elite V'arious £695 PENTAGRAM 13 arancI~ationail Elite SP.C64 £6.95 
14 II tPo~:ilOiCOw HewflOn SP £795 .. 13 iJsGold SP.C64 £9 .95 Kiln House Y ud, 
16 16 Pole Pos1t1on Atariaoft Vuiout £9.95 Baldock Street, 
17 " ~mbatLlnx Durrell Variout £9.95 Royston, Berts. 
18 J>1U!£f2 CSS..E~IC CS< J:10 .95 
19 15 Al ien8 Ultimate SP £9 95 Telephone 0763 48818141Z8Z 
20 17 Emtr•idl'ale Level9 VariOUI £6.95 

~-~:llil111~ 3·1~1l~1l•M•lil 
tw mu ...... tw mu ...... 

Prote us Sof t ware I Soi'iiicl £4 99 I Solta icl "99 ROHHIII 

: ~;~:Ba&ebail ::~ 2 WidSenuButball £7.95 Llnktlde EH i 

: ~"'re~~e M1uK>n ~.:: HlndhHd , Surrey 
'4 BrianJacksSsta r £7.95 D • M • S TeL {042873) 8585 
5 Cremi,n, £995 5 Brian lac~Ssta r £795 
6 Sta rM>n £7.95 6 l\.le lio.u 1on £9.95 
7 S:toon~rHta £695 ! ~:~~~2 tt0.95 0-M-S , Oa1a Management system Is a disk based powerful 

8 8t"UC1![:;; £9.95 £6.95 random access data base . Th«e are two edit modes, the 

9 ~r11iii1National £6.95 9 Rocketball £7.95 first uses 3 user definable screens (80 co l) per record , these 

10 Dragontort' £7.95 10 SuperH Uf.!y £9.95 screens may be laid ou1 In any way you choose , specifying 
1he field headings, field types (string, numeric etc), t leld 

MICROS 
widths and any extra characters . Data may be transferred 
between screens and calculations made using formulae . The 
second edit mode uses one screen divided Into 3 sections . 
the middle sectlon uses a scrolling hst which may contain 6 
fields acro ss and up to 250 items In the lls t, the rest may be 
user defined as above . This section Is designed tor use as 
Invoicing or estimating etc. as It also Includes a thced cost 

=l~M~'l!!l!•!I ·!:M~l!!•M• 
data Ille to make entry of an Invoice or estimate fast and 
simple. It also Inc ludes severa l print modes , User Defined, IW- ...... iw - ...... List, Labat, valuations, reports, list ed it mode and pr int 

I ~rum £129 I leM~XT £2.3-49 
option s. The user detlned mode prints the data to user 

2 Ametiid £349 2 Af!f A2r1coc. £1,760 
speclt 1cations Including use of pr int font s. 

3 ~BM64 £179 3 Compaq £1,795 
4 Biicli £399 4 OiveUIMu £1,595 
S Atan800X L £125 S l>~Rainbow £2.359 0-M·Sl OATABASU (44 .95 S-flLE!S1oc:•c11111rol) £2:US 
e Elertron £129 8 Ericao n~ £2.095 HILE(l1Woc1 .. ) m .ts M·RLEIM11hnel m .ts 
7 ~m11.ein £499 7 f;iacintoeh £1.795 
8 tBM 16 £140 8 Wan,:l>ro1H11ional .£3,076 
9 M SX Cserie. ) J:250 9 Teiev,deoTS 1603 £2.640 e AVAILABLE FROM SELECTED DEALERS THROUGHOUT ENGi.AHO 

10 SinciairQC £399 10 Columl>ia J:2 .... e SEND Off PHONE FOR A FREE SOFTWARE CATALOGUE 
~ th,,rt..aNC(Hnp1~1'romboth1~ndentudm11l11p'--.ttM- e WE SPECIALISE IN WRITING SOFTWARE fOR 'tOOR APPLICATION 
tJw lallllOG. lbe J r.n«t whlil'I hafnifll m hicf, llreet. dunna: the -k Ufo e MAIL ORDER ONLY/DELIVUY FMl 
::eAi:1/n11t~'i:.~V T ~=::..1J:=,fl~.!:! e DEALER E'IOOIRIES WELCOME. 

:!.i~r'3cN't'1...1:'::m-;'i:t'!'~1~'::=:,'ir:tc~:J:~:~ 
OlllllaetMonOl-8926596 
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Link to Giant Mainframes and 
network to thousands of Micro 
users via your 'phone with free 
Modems and Comms software in 
the British Telecom Modem com­
petition . 

British Telecom is offering 1000 
free gift pa cks to plug direct into 
your home 'phone line. 

British 

TELECOM 

~DDD FREE MODEMS 

500 for Spectrum/ Spectrum + 
350 for BBC Mode l B 

150 for Commodore 64 
And if you haven't got a square­
type BT phone socket. British 
Telecom will arrange to alter your 
installa1ion a1 no charge! 

HOW TO ENTER 
(Monday 22nd April to Scnday 5th Moy Opm to 
midnight) 
For the 5 questions "phone 
01-627 30CO 0< 

021-4499944 ()( 
03 1-2258999 
To gel the Tlebreoker Sentence 'phone 
01-627 11990< 
0532 455030"' 
0632324444 
~te the entry f0<m using '/OJI skill and 
judgemen1. and send It off in the nex1 pos1. 

lkA.15 OF THE llrnSM 1tUCCM MOO(M cc;:Ml(1fflCl,I 

II n...~•~IJornCO'IIMO'dCJlt22rcl,tp110mcrq,t!il,ar;w 
~Morr,,109$~ .... ~dollM 
7}&..... !T'f..rt»~ .... ....,-0,,,.r"Qdt:N~ .... ~O"ICI ~--~ 3) Enll'iollOCl'ION<tt»lf'OC»onNcfllad-toorntO"ICI~ ... 
c,,oc:,e,!yollrW!~~ 
•) h(D'rClllitle:rl • CJDef'ont lO__.ol .... U'*d (rQ(b'ft -­
coe o1 ie-~o1 ... Nltw,Qllt~ l,;wld~W.­
~PC O"ICIP.Aa(EA RlOMU UO. O"ICI ,.~ a. 
~0,..,0-.-"'YW'Q-Dtf~ 
~) ~r.;it..ai:,w,oN~cico.tleltNIT'O"qllcnftV9deJI> 
Ol'\Mort086,..norc.oor.....a 
~Ailcl....,.,...,...-t»~olN~-PleoN.,,oan 
W•',QI..W,IOIIIC9il41 
1) ... ......,.... .... t»OQlldot~.,,.. ..... __,(ltl_O"ICI -....-n. .... 1cr~ ....,.do,INDO:'-- Ol~-IO-~ 
~O"ICI_..N~~J.,ldglClmOf«ll:O"ICI~ 
Df" ... ~~ .... t»~w.D,ld b .... ~ ola:::oo­

____ 
IJhOlelloorlol ... ~~illl"Clcndno~ 
.,.ti...-..cinoa'NfflM.,..t»,.-.,~ 
o, .... ~pk:ofl911__._~ .,~~ 
co--,non-lOll'l'IIIO-. .... O'OQltroomallirmoD9b~wo,,lo: 
Q ~o/Po,,,IO~cn~ , ""11C1Df*UI ~QOldwllDe_. lO 
----~nolinCt..tdl9CllflC)ftl9 

-OFFICIAL ENTRY FORM 
A. VOJ criswen 

Q I 
Q2 
Q3 
Q4 
QS 

e riet:weoce, SentenoeCCll'T'(llefe f25 wo«is 0t tess 1n total) 

-
C If I wn . I wo.Jd like #'le prize pod( for l'le 
O SPECm\.M SPECTRI..M + 
O BBCMOOElS • ')r.-e1 
n COMMOOOOE 64 

D My home 1eiephCnO lone ' )P 11''00'>CJPP'OOO()le) 

(o ) ~h0$0$Q,JCl'8-~BT~,ocicel'c, 
(b ) ""°""need"""'"'1rok>,..._ ,,.,.sT)lhOne,od<et' 
If (b). ff'leper,or'!,enlirQ telhellanBrltW'l Telecomnutl'l lntwdedCl'Olicn-
If this is o ....tYwlg entrv, I ogee k>OIK 8riNlh Teleoomtooc:,nyertmy lheto 
SQUOre-type BT 'phOne toeket OI o CO'lY8l'llent dole bebe 1st Mv 1985. M'( 
hne is on Resdentlol renlol. Is not o o:::irt)C* <rd Is not Rlr8d Ji8l'Vtoe. 
I \llder$tcn::l 8rihsh Telecom w11 not c::holge lot doing IM wot1(. 

Nano '"' -< 1::a,,1ols) 

Telephone.......,.. --
Sigm,e 
Dale ·-E I have read the n.HSd IM 8rihsh feMCOmModemC()l'T'IP8htlon<rdogiee 
to abide by them. I an o,,er 18 'l'8Cl'S old 

Segnotue d en1KJ"lt 
Dale ·•· 19"5 

Nano -- 'BlQCkCop,IOl:sJ - -- --- -
P"'1oode -

POST t.1MEOIATRY TO;-
8ntl$h Telecom Modem Cot'r'()efrtion 
POBOX73 
MITCHAM 
SUlll1EY ...,,. .... 
CR4 2XU (P(:g!oge 5'0'T'C recµ,ed) 

WINNERS WILL BE NOTIFIED AUTOMATICALLY 
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Cynical thoughts 
en soft)¥are games 
I am becoming 1ncreuingly 
cynical about the quality or 
moet10nware. The mivority - 1 
do not exaggerate - th• t COBtln 
exce&e of £5 are not worth the 
money, and for that matter 
neit her it most budget eoft.ware 
in the£1.99 range 

Budget ,oft.ware AN!ms to 
c:oruu.at of poor oonceptl shoddi· 
ly executed. and probably 
already previou s ly l"('JeC1.ed by 
the tn1ditional &Oft.ware 
house. . 

Al for the £5-plus range -
,90me of thete should be aold at 
£1 99, but in eome cases t l 
would 111111 be hard lo JU&tlfy 
that price 

What o( 'higher price high 
quality' 80f\ware ? Yes, what of 
it? The concept may be there. 
but what of t he execuuon? 
Some AO-C:alled high qua li ty 
&Oft.ware 18 ruu ofbuga 

Doubtleu aome program · 
mer&w1lluy:'Ah.yes Notour 
fault Complex prognim5. 
y'know' I would like to gently 
point out that every bug di&co-

~i=~u~:ro:1&,ha~:~ 
found m detailed mdepth pre­
product1on test ing 

It isal&0 no u.se blammgbuga 
w1th1n the computenJ (real or 
1magmedl. If such fault.8 are 
known they should be compen · 
soled for, surely'? 
Mar11r1 Schole,, 
Telford 

Spreading the gospel 
via computer 
The newly-formed Chri1t1an 
Micro Utel"8 A880Ciat1on hopeg 
to link t.ogethera large number 
of Chnll1an micro u11ert and 
a leo to promote the w,eof m1croe 
in churc h act1vit1eA 

There i i not only a great need 
to ditoover the few 1nd1v1dual• 
and compamet produc ing 
Chru1t1an eof\wa re, but al80 to 
share the expen1ae and 1dea1 of 
the many people who have 
eought to w,e m1croa m lheir 
church-related act iv1t1e1 

For furt her details and a 
~mple magaz.1ne i.end a large 
aaelo: 
Christian Micro UeenJ A880Cl8· 
lion, 
CIO 6 Walk ley Street, 
Sheffield S6 3RG. 
PA Clark (ittr f!lary }, 
Sheffu dd . 

PCN A.PRIL27 19& 
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Printer advice could 
be just the ticket 
I recently ask ed for your advice 
on a 1uit.able word prottMOr to 
u&e with my Commodore64 and 
Alphacom 81 printer. You sug. 
geated that I try Heswnte and 
t h1shastumedouttobeexactly 
what I required. 

I noticed 1n i1aue 106 that 
John Ormes from Crewe wanl8 

~;·a~:~0
;~~~1r:::troi:: 

modore gra ph 1ai and i.1 avail· 
able from WHSm1th for around 
.£99 with in terl'•ce- I have en­
cloeed IOme odd p1ece1 o( prmt · 
out.I as an exam ple 
DJK111g, 
Jluntrngton, York 

TUVWXYZ C.U t+- • I 

..r lf. '-, _ ..-'-,-11 I 

WXYZCLJ t+- • 1-

lf • '-, _ ,.>,-H I 

XYZC£lt+- • I--I 

Telling tales about 
new technology 
I wonder 1f any of your reader1 
might be able to help me with a 
:,!e;.;::"rct'::.amme which I 

The programm e will mve-sti· 
gate the ways in which office 
automa tion 11 changing peo­
ple', jobs. I am interested m 
hearing from people who ht\.'e 
found their working hve-s 

changed -for good or bad- by 
the 1ntrod uct1on of new teehnol · 
ogy 1nlo their office 

The programme will look at 
every area of office work, 1n­
cluding1eeretarial and clerical 
worker1, manager1 and pro(e.­
siona.La. All replies will be 
treated in strictest confidence 
a nd ahould be se nt lo me at the 
addrese below 
LuciLHil/ , 
27 Sw111ton Strttt, 
Lendon WCIX9NW. 

Hook-up solves Atari 
Centronics link 
In respon.e to the enquiry from 
Mr Turner of Le1ceater huue 
105), one or our product.I, called 
a Pn nte.rfsce, i.s a compact unit 
that pluga mto one,oyttJck port 
or any Atari computer . It pro­
vide. a foll 8-bit wide printer 
interl'ace which will connect. to 
any Centronic 1 compatible 
printer 0111,k and cas&ett.e ver­
sion, are availab le at £33.95 
and .£29.95 resped.ively from 
WE E lect.ron1ai, 19 North 
Street. Emawonh. Hant. POtO 
78Y. 
CR Warne , 
WE Eltttro111c1, 
Em.sworth, Ha11t.8 

No action on Elite 
exchange delay 
Many tha.nlu to S Jag1dar 
(Ra ndom Acceu, ililue 106) for 
hi s revelallon that Acom will 
exchange the raulty Ehte tape 
Perh aJ>8 he ha.s 1ucettded 1n 
obtammg a rep lacement lape 

I tent mine to AcomilOR. on 
January 26, afte r reading th 11 
wu po&A1ble m another pub­
hcat1on I received an acknow· 
ledgement. dated February 20, 
but nothing 11nce,des:p1tetend· 
ing two letter1 requeetmg ac· 
tion {one ofwh1ch was recorded 
dehvery). 

Perhaps Mr Jag1dar could 
enlighte n me u lo what hap­
pen1next-o rmaybe he 1sst1II 
waitmgtoo? 
M1/t.eJame•, 
Lttd,. 

Dare I say it? 
Thanks Sir Clive 
At the ri sk of g,vmR' the 1m· 
preMion thatChna Oakes' letter 
(iMue 106) has created a 
da ngeroua precedent in taying 

::e~i;J t~~ ~~;!.!~ I.a~~: 
u you may eee. rather more 
than that. 

Havi ng 1u.ffered the agon11-
mg delay1 of an ea r ly order o( 
both t he Spectrum and it.I 
M1crodr1ve1, it wu with aome 
foreboding that, immediately 
the Spectrum/Spectrum Phu 
upgrade wu formally 
an nounced fas fore&hadowed in 
your page1 which aaved me the 
eo&t of a Spectrum Plu1) I 
bundled up t he old machin e and 
despatched it wit h• note of my 
ActtAnumber{well,one ha,lo 

~~~).-.:~:::1:fn~~he eaxJ:e~: 
t i.aedchargeof.£50. 

W1th1n the wttk the up. 
graded machine was back and 
boy, do I mean upgraded. It 
rHponds like an istue 3 
machine - 1t went m u an 
iAue 1-W1th10m ede velop1ng 
bug• that no longer tee m to be 
p~nt. 

Perhal)8 you ahould withhold 
my name and address m caae 
S1rC'1h1t tquad tum upto force 
my old PCB back on me. 

To do what.ever the oppoe1t.e 
11 or addmg insu lt to injury , 
Sinclair then 1ent me a letter lo 
lhe effect t hat u it had r tp idly 
reduced t.he price of the upgrade 
to £30, 1t w&B arr •nging lo 
rerund £20 to my AcceM 
account. 

The (act that the refun d in 
question ha.s not a ppeared on 
my recen t Acceu atate.menl it 
neither here nor there - de­
layed by unexpectedly high 
de.mand or 'production difficul · 
tiet ', per hapt'? 
L F WoJman-JlaleJ, 
Maidenhead, Berk:J 



Two for the price of 
one won't work 

9:....._ • eo...so,-. M .-1 • 
,.,..,. ... Cf'C464. eo.w ,.. 

.... ,-prwte, ......... 
aoo u..t .. "".ui ._.. 
IUCMMs? C.. ,- llho tell • If I 
CMIIIHthtMfNdi:llldmtwb 
Nttl- lfMwft.ail ..... ? 
EJKay, 
LondonNW9 

A Euy bil firs t: you can't use 
No ne d111k driv e on both 
machines bttauae each 
machine UBee • d1trerent int er· 
face and operal1ng •Y11tem. 

re~J~;~~~:e:;':f~o~:r: 
few po tential t roub lf!flpC>U that 
you Bhould be awa re of. We'd 
recommend the Brothe r M 1009 

:!n~ee ~t ::, 
1~t'.0~t'b: 

Epeon-oompat1ble. aa neer 

~~~·1i8~!:;!i1,~~~~~~ 
to get at t.owork with your 64 -. 
there are aeveral availa ble 
commercially or you could use 
the one detailed in our current 
Workbench Net.ion (iauea 107 
and 108). 

For lhe Am.strad you'll have 
to buy a suit.able cable running 
from the Amstrad's edge con­
nect.or to a atandard para llel 
connector. SMC Supphes on 
QJ .. 4411282doeugoodone. 

The miuor troublespot we 
mentioned 111 that the Amlltrad 
doea not use standard e1ght-b1t 
protocol._ It Ulel aeven instead, 
whi ch might lead to probl ems in 
90me eeotenc operal1ona. 

Commodore drives 
cause a dilemma 

Q1 .... ~ ... -
..Wlk.etopwdt.aNadilt 

4kM to, R. I 11fMkntNcl tut tilt 
~1 541 MlkdrtNlsslow 
........... 'twortitoo..a.hthtrt 
anywa,th.ttlCMIIMa' ........ 
*fvt:witJIIIIJ'647 
Haydn Barlttr, 
Rothuham. 

A Unfortunately, Commodore 
~ nu to have th e policy 
thal if you buy ILi computers 
you muat al-90 buy ita peri­
phera ls. Becawte of t he weud 
de11gn of the Commodore disk 
interface it i1 nol poM1ble to uae 
what.you re fer to as a 'nonnal' 
du1k inte rface. 

There a.re, howeve r , a couple 
of ways round thi1 problem. 
RAM Electronic, produce. a 

device,the 1541 Ei:preu , which 
doubleti the •peed at which your 
1541 workll. The de vice COile 
£34.95 and RAM. can be con­
tacted on 02514-5858. 

The tiec0nd mea na to an euy 

~~v::1~:c!:~'re:~j.~!~ 
mach1net11uch a.sl ht Pel and an 
IEEE in terface. The 8050 drive 
gives you 11round l Mb of sto r ­
age- but it '• rathe r ex:pena1ve. 

~ i~u!~~ ~}7:::Jd~ ~:: 
dore di •k drivea, •uc h .. the 
4040, 8e00nd-hand and 
con&1derab ly chea per . The 
IEEE interface plug• into the 

;::e;~~;!;'~ t:a01u:r !k~ 
the at.andud disk port. Thne 
are both panlle l mlerface• 
which workcon&1derablyfaster 
than lheaenalonei88ued by the 
1541. Super Box 64 C01t.a£67.85 
and gives you an IEEE inte r -

~:e1::~;~t~~w~~~ 
Thi • i, an alable from Ha ndic 
Son ware , 5 Albert Road, Crow­
thorne. Ber kt, RGt l 7LT. 

Have you got your 
wires crossed? 

g . ...-....... - .. 
CNflCIMNkortone wfOI'"' 
l . Tlrt ....... Pfl. pod _ . .., ..... _..., ... 

...... Onc-',phaffillallptil 
•.,._..l'lilhceffec:t.Wlt.at'atht -? Davul Wat,on, 
Northf~ld, B1.rm111glt.om. 

~ :;1c1ay!:r,r dy':~~:i~: 
isn' t ge tt ing the frame pulM 

~rrZ.i~:!1.e :ci!~1:n1
~:~ 

lion, ao check the cable connec­
tions at both en ds . 

Ma ke sure t hat you've got the 

;~~ :i!:~ ~~':a"tt~ti:~, 
of the plugs . For RGB from th e 
One the pins run clockwiee 
from 9o'clock u follows: I-Red, 
4-Sync, 2-Green, 5-Ground, 3· 
Blue. Check the 90Jdenng; re · 
90Jdering ma y cure any dry 
jomt problenu. M1crov1tec 
which doesn' t aell an Orie cable, 
II on 0274-726500. 

Right technique 
by the book 

QI W s.M.lck'• 1**" .S..,.. 
fw#f atdutilli&- 1 .. .,,...lt 

•-, eo-diof'I SX64. C..W,... 
tll•ifU...,.-,furtwllookl 

., ...... .wcti ~ . .... ........ --.... ------Alan Barlow, 
Ti,,t(o,d,Nor(olk 

A !~t:: ·~=1fi:!1i;}o~~: 
Sub Logic progTam and 

H:~::~~. :-!YFl;,r,t.m:"t!: 
tor II 11 a genuine 1imulat1on 
almoe;t any book on nying 

:O~ldhe\/:ai!:•11 aircraft 
Your bestreioouraewould bea 

v11it to your local l1brarywh1ch 
ahould have -o r will be able to 
obtain - any number of N!· 
levant boolu. Manual• on 1n­
atrum ent n,ght rule• (l fR ) 
shou ld be of particular 1nteret1t 
1ince they will be generally 
applicable. 

Getting Sanyo and 
QL to communicate 

Q ..... ,.., .... i.ldltctwo 
-..cliiilea .......... MaclliN 1 

.. • IIMUrd s.cw., Ql -
JUCWN 2 II• SMyo MIC 555 wtuil 
two160KcllkckMINdaar.u.r 
HRlS. 

TM S..,. dNu't It.-.. a Mrial 
RS232 .te,f.,;e , INlt I c.an pt ON. 

ntSiKlairWtwelitfW,-tsaN I 
.... u.. Mrial ,.w ... eaWe frOM -.... ,-........ ......-t is Wl'OIIII for llrKt CNNC­

tloo to ... S..,.. 
flnaly , wit.at alMNft softwlN te 

...... u.. two to .....w. • .o -Tlle .... objKtisfortlleQltellM ... _ .......... _. 
..... ......,. •• Nterthe .. WW. 
worWtl~riaeither ... _ ..... QL 
K~nntth Ward , 
Aahton U,uhr Ly~. 

Ann:i~~;~~:t:~o:::.~: 
~~°:~ank~~tic~ y;~· wtn 
have to get for your Sa nyo. The 
cable you haveahould .,..-ork, but 
you will probably need a null 
modem. 

Thi, croues over the varaou, 
cables in the lead. transmit to 
receive etc. You can re-w1rethe 
S1ncla1.r cable, but thas 11 prob­
ab ly more troub le than 1ui 
worth . 

Once you have the two con· 

~~~1:::.1!:l~:n:! 
or buy aome aoftware that 
allow1commu nicalio n bet.,..·een 
the L.,..·o. In 1tuimple11tfonn, the 

90nware consist.I or a terminal 
program at each end. 

For the Sanyo, aomethmg 
like Pu(tct l1nlt will do the 
trick For the QL. commun1ca· 
t1on11 package, are quite rare 
QCOM,( aeeanyoftheQ L new1 
pull-out.e in va riou1 magazinff) 
provides 110me suit.able aof\... 
ware but 1tmean1thalyou will 

=i~~:!=rea! !!uthe 
The be.st , and tn08l difficult 

method II to write aome 90n,. 
ware tha t allow• the QL to 
accieu the Sanyo'• diska u if 

~P'l w~Fr!!v::•Q~ e~ :t~i s 
would mean patch1ngtheoper­
at 1ng1ystem. The Sanyo part i i 
11mpler. u all 1t ha, to do 1, 
receive and obey the var ious 
command.I &enl lO al. 

An almost-ueeable system 

=~~n~a ::~!f1;o~ o~! ~[. 
and prmt1ng oommanda and 
data to1t . TheS.nyoend would 

:d: aiio~
11:~~J1~t: :: 

UBCd. For example, the ':' could 
be uM!d to denote a command 90 
P1D!ffl1 e1Tar wou ld tell the 
S.nyo to open a file on drive 1 
called le«t. Anyt hing printed to 
at would then go stra ight mto 
the file 

Totell theS.nyo todO&e the 
file11mply se ndaControlZ. The 
Sanyo would ha,·e a Baa1c 
program that monit ors the ae­
rial port and t.ake11 the correct 
act10":' dependm, on the 1n­
struct1ona sent to 1t 

TRS-80 user groups 
get a call for help 

Q~l .... as,.ct,vM.. I 
ello 11M a TRS-tO wiU1 • diu 

4rM NCI ,rintet'. TM l.att« Is 
...._..tioftecliiltfttpnuHCI 
pttilwifflonlt.ltioflilNltNIJ' .I 
...... lftfNreilallWIPNP., 
.............. BritaillUaatlCNld ..... 
SLan, 
Banbury, Oxon. 
There certainly u.$ed to be 
,ev er al TRS-80 wier groupe 
scattered a.round the country 
although wedon•tknow ror,ure 
that they are ati ll opera t1ng­
ourli st i1aomemont.Nol dnow . 

However, you could try 
Micha el G1bbol\8 of the Binn · 

~nt:: ~f ~~1~8~!~ 
wich, Bir mingham 638 9AP; or 
Brian Pain at2 4 Oxford Street, 
Stony Stratford, Malton 
Keyne1 . 
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Disassembler add-on 
relocates Spectrum 
The Specttum diA&Uembler 
(iu ue 101) was excellent , ex-
cept that it couldn't be re lo-
cated . Th e following 75 bytes 
ca n be added to the end of the 
program to enable 1t to be ~ 
at any addreM. 

It worka by finding out the 
value of the prorram counter 
a nd then calcula ting an ofTaet 
from the hue addttu (60000 ). 
A table 11 t hen worked though 
to find all t he a beolute addre• · 
aet which are the n patched with 
the offset. 

Finally, a jump to the u1ual 
entry point it made a nd the 

61-39 00 21 00 
6 1- ,1 B5 23 36 
61455 11 OE PO 
61463 33 ro 09 
61-71 7E 81 77 
61-79 3C CA B8 
6 1-87 2- 13 18 
61-95 ,o 1£ OD 
6 1503 0 1 25 72 

diM&Membler i1 run u before . 
To add the code: 

I Ct.lAJ: ..,. and type in the 
loader progr am a.s before 
2 LOAD,,..-CODI: 

:e.~ndi:~ !:d.~,::rr:: 
promptwith61 439 
" Ent.er the da ta below - li1ted 
in the format or the original 
artic le. 
5 SAVE"1>1S MKrCOD«IOOOl,lt 14 
6 LOAD -cool ... where addr ia 
the deaired atarting addrett . 
The program i• then run with 
,mm usa .... .. Furth er calla to 
the routine while It it 1till in 
memoryahou ldbeto addr +600. 
OW Arthur , 
Pertku1t , MtdrolhUJn. 

58 36 El 23 36 
C9 CD 00 58 AF 
ED 52 

---D 2 1 
EB 21 BE EC 09 
23 78 88 77 1A 
EC 85 6P 30 01 
EC 77 o, 0- 0-
-6 05 05 oc 01 
02 71 11 07 13 

Commstar flies the 
colour graphics banner 
Traditional bul let in board 110fl... ViewpakfromSteebekSyaterna 
ware hu been weak in one worQ with most m1croa that 
particular a.rea: the abili ty to have a aerial interlace a nd will 
diaplay colour graphics. In an be ahown at Communications 
effort to rect.1fy the situation London.Earl1Courtthi e weelr.. 
AFPAS(theAMociationof Free It hu a built.-in viewdata 
Public AettN $y1tem 1) i11ued editor and the ability to eend 
tentativ e guide linn on on-line t.u tlgraphicad,rectlyto a mod­
araphie1 and direct. cur'90r em at apeede up to 9600 baud. 
addreu.ing in October 1983. To Viewpak curren tly hu a 1200J 
my knowledge no-one hu ev er 75 internal modem but there' • 
taken it upu a stand ard . no tta.eon why 300 and 1200 

Fort unate ly BBCMicroow n· baud unita could not be p~ 
er11 are luckier . Commatar , the duced. Enquirie. to Steebek on 
termin a l program from Pace, 0635-33009 . 
aupporu graphic& aa part ofita Acoupleofguya l' d like to see 
ability toacc:aa Preatel . Enter - get more encouragement a re :e·::~r18u:e =~no~: ~'ifaMndi.B~:.;

1:: c;:J;2 
nell have taken advantage of 518818).TMIOftwareh u been 
thia to include colour demon- written by Brian and it runaon 
at.ration fram es (or bulletin a Drapn 64 wiing the built.-in 
board callert to acceu . To do RS232 interface. 
thi t you have to awitch Com· The ayatem has th ree du1k 
matar' a filter to OfT. drivea , one from Dragon and a 

It loob 1uapiciou1ly like on- couple o(Cuman u. In all Brian 

~Getti~:.;_:.;n:.;g:.;gr;:.;;;;a :.;p:.;h:.;"1c;:.;;;;;:.;;;;;:.;;;;:.;be;:.;;;;aho;:.;;;;w:.;n :.;at:.;th:.;e:.;boa:.;;tU>:.;m;;;;;oriithiie~ I !!:hr::!=fic~PC ~:~~ :~!b~'~ : to~; e. ;:~i-h : 
di.a I one o(thelargeetbull etinboard board uaea an auto- a nswer 

on the Enterprise no~iliy ~ bygitt~ d!ra~~~ •)'ftemain North America. hu Telemodmodembutcanal80be 
Graph ic window1 a nd uaer aettinp of the video pagea, !;~=~edwh\~ ~:!nfi;P!~~ ~~~th an auto-anawe r 

6 1511 38 86 pp 00 00 00 00 00 

:: :: :~: £: ie~~::~a~~ .ily =i~= !~:~he80
:::~ ~ ce work.a with an IBM PC fitted The hott 10ftware is still 

If the 1hort procedure Youcantumth e traceoffby :!,~i:o~phicacard a ndcolour !:~\i~ !rce ~f't: !: 
~~~~~:

1~::t1~; :!':~ ~jX~::~•on key 8. However. it iath e princi pleo f approeched by a dtstnbutor ? All 

current.Jy being executed will HJ/ aborough,SM{f~ld . :::;~o::iv~u!;::~t: i : =~r,1::: .uldcomeoutof 

!!! t~~;~~:R~::~"" ~~h~:;~;ar:i~:~ FX ofF~:kic!!;u=~~dd1: 
1:'10 srr 1,.., RNo, 3 , .. 1 Thebu lletinboerdhol:taoft.- Commodore64communicatora 
140 PL(lr R,\1Cc<t1<t 1 ,""-'0C7a<t 11 ware t hentendsout a aignalto mustbelookingfor aa uitabl e 
::: : ~R'~~v;<) • ~

0 
THl.N 6MU 1 10 check the graphic& program ia RS232interf' ace. SMCSupplies 

:;: !::.!/~ETTE ~NDl.">">).RNtll .. '}",J .f'NO! 'l'l).RNOt~ 'l ~~)f~=h~~r~= :t.ei:;.:e~O:·£l9.9;kr!~niAt 

198 E'ND rathe r than the two minutes it Thecompanyclaimslhat it will 
1BIMI DEF TRACf' t.altn to tra ru.mit the aame workwithmodetTY .SMCcanbe 
1010 6lT H,£v 8 "TRACE <.<F·•cHut.11 J infonnationuaframe (thatia found at 1 1 WHt.em Parade , 
10.;.-0 Sl!:T VtDEO W'>Dt "' for 300 baud operatio n). PC Great North Road, Barnet , 
:::: :; ~~:~ ;~~"'-'R"' Canadacanben!achedon (OIO Herta . Tel : 01-4411282 . 
u,-;.0 SET VJDl.(I v • 1) 416 751 3221 (voice) or 416 J ac k Tramie l a lready tee:RY 

1e 6e (•PEN L 1 , •vi OE: ; • 761 6337 (300 or 1200 baud t.o have breathed new life into 
107f'I 'TRA<:£ nN ro 11 BELL). Na turally , GFXcanbe Atari. Thete microe are now 
10A0 O:SPl AY t1 '"'' .b FR( downloaded ifdni~ . runn ing cloee to Tandy a nd 
t0'ffl £">.1D DtF-" Hopefully theaameprinciple BBC Microe u Sy110p'1 

Easier route to 

t'!!~!i~te'"!~ee:~ 
wave f.rom B G Moone, (iuue 
106) about the Amatrad fire 
repeaL 

An identical method, from 
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S...icie : 
lll: Y DU 7a,I ..... 

where 76 i1 the key number or 
the fire button , l lnd1catetthat 
is ahould repeal when held , and 
88 i• theASC II value ret urned . 
CJ Lou:aon, 
So{twal'f. enginttr , Am,oft . 

could be adapted to apply to all favourite chOlce. 
rnicrw. Withthenumberofhost Two new Atari board.I have 
bulletin board •r •te~ atill a ppeared and, int.e.rutingly , 
below ten in the UK, it could they are both from north of 
awiftly be adopted u a atan· the border . Try Nick Roeaer'1 
dard withoulcauai ng too many SABBS on 0698-8848CM and 
problems . Ray ~ni 's LBBS on 0606-

a 1!'aJ~:v eu~:e1:i:10:J. ~~- thrun~ho ;.: o:.:! 



E
ver wondered how the Amstrad doea 
those clever v.vt:Rv ... oosu B, 
A t'Tt :R •.• GOSUB and ON.SQ.00-

8UB ••• Basi cco mmands ?So did I until I 
diecovered event block s. Lurking in th e 
depths of the operating system, they are 
th e key to ac hieving some remarkable 
effects . They are never at real, alwaya 
wai ting somew here in a queue or being 
kicked about by any program that has a 
mind todo1t. Used in the demo program 
to provid e ext.ended Basi c commands 
which are defined by a Basic 1ubrout1ne , 
they are s imilar to PROC functions . 

Event blocks may be only seven 
memory bytes long, but they control all 
the above commands and many other 
machine feature s. They are the means 
by which a program can request the 
operating 1yat.em to run a particular 
Basic or machine code subro utin e at the 
appropriate time. All becomes clear 
when we look a t the format (Figure l ). 

Event block format 
The first tw o bytes are a chain pointer . 
Computer buffs will know this implie s 
that the event block 11 part of a list of 
event blocks. Each block contains a 
pointer which shows where the next 
block is located in memory . The opcrat· 
ing 1y1tem is thu1 able to search th e list 
everyaoof\en, In fact the lis t is searched 
for any'active'blockl, ,e any block which 
contains a request for a subroutine to 
nm . 

The next byte det enn1ne1 whether the 
block is active. When the count byte i1 
non-zero , there are uncompleted re­
quests. Count can go up to 127, '° there 
may be lots of out.stand ing reque st.s all 
waiting to run when th e operating 
system decides it i1 time to do them. In 
deciding whether the event c:an be 
carried out, th e operating system uses 
thedass byte. Auhow n in Figure I, bit 7 
detenninea whether the event i1 1yn. 
chronou s or aaync:hronou1. Th e latter 
e.re carried out almost immediately, and 
would norma lly be used for urgent or 
tim~tical actions . 

These can be used to enable • Basic: 
program to spli t the VDU screen in two 
with a different Mode for each part, and 
to achieve two colour borders . 

Synchronous events 
Synchronous eventa wait for an uncer. 

10 

Basic listing 

I O REN DCtJ PROORAN. 
20 l'IEl'tORY 4299'91 INJT•430001PGET-43042 
30 REN ••Pote• 1n -chin• code. •• 
40 ••INIT1b-01 .... ILE b )-0 1READ b1POKE •,A8SCb)1 • ••+ l1MEND 
~ REN N.M:h1 ne-code dat.a. 
"10 DATA 221,1 10 , 0,22 1,1 02, 1 ,34 ,&.bO,lr .aB 
70 DATA 33,0,0 , 3-4 ,&.:50,&..S, 33,&.51 ,&.a 8 
90 DATA 6,2 ,14,&.fd,1 7,t.7CJ ,lt c8 , 20':li,kf 
90 DATA &.bc, l ,lr44,&.•8,1l,&.4d ,&.•8, 205 
100 DATA &.dl,&.bc,20 1 ,221,126 , 0,50,1<5f 
110 DATA ••8.237,91tlr"10,&.•8,205,lo62 
120 DATA &.a0,216.34,115b,&.•8,1l,t.~1 , &.a8 
130 DATA 205, &.f2 , &.bc,201 1 22J,IJO,O 
140 DATA 22 1 ,102,t,58,&.5f,.,.8,llCJ.~ 
l~ DATA 54,o , 201,1,49,1,.a,19S,t.Je,&.•B 
IM> DATA 67, 76 ,W 3 , o,o,o,o,o , o,o,o,o 
170 DATA o,o,o,o,o,o,o,o,o,o , o,o,o,42,1re1 , &.•e 
190 DATA 35,~ 0 35 , 78,:JS, 70,235, 167 
190 DATA 237,M,216 0 40,15,9,235,43,43,b 
200 DATA 0 ,4 3,78,9,12 1,1 77,32,23.l,55 
210 DATA 201 , 2'.!S ,4 3 ,4 3, 43,4 3 ,1 67,201 , - I 
220 REN 
230 REN • •C•ll INIT with lin• no. 6:5000 
240 NOOE lrCALL INIT,6SOOO 
250 O...S1PRINT TA8<10)!"DEHO PROORAl1"1PRINT1PRJNT"Jllu•tratin 
Q th• u- of •verit block•" 
260 PRJNT .. t.o i111pl-1t eMtr .. BASIC c-.nd• ooh,ch"1PRINT "c an 

be prDQr•~ .. . BASIC rout,n-." 
270 PRINT1PRINT"The de90 fir•t h lla t.h• ac:r..,., • Ith " 
280 PRINT " • Qraphic• p•t.t_.n, theri cl e•r• it .. 
290 PRINT .. u•lnQ t.he thr- c-.nd•1-" 
300 PRI NT .. 'cl•, l .. 1PR I NT" 'cl• , 2 .. 1PRJNT .. •nd"1PRINT" 'c l• , 3" 
3 10 PRJNT"The•e -tr• c-..nd word • h .. ve b--, "1PRJ NT" i111pl._ 
n ted ao t.h•t. they c • l 1 B••lc" 
320 PRINT"aubrout.ine 65000 vt .. an everit block."1PA INT 1PRINT" Pr-· .. k•y" 
330 I F JNKE:Va•"" THEN 330 
3 40 RE N 

360 REN •a...s,n c-..nd c l•-- • it in v ..,- tous - Y•· 
365 REN NOTE. The • Ch•r•ct_. in Jin• 370 l• actu•l l y • v.,..t 
ic•l b..,- (•- t.e,ct) 
370 oosus 500, •a.s , 1,oosue 5001 •a...s, 2,eosue 5001 •CLB , 3 
380 S TOP 
500 LOCATE 1,l1FOR 1•1 TO 241PRJNT 9TRJNG • <40,206> , 1NEXT1RET ..... 
""°°°RE N 
6::K>IO REN• • ••BASIC •lr c •lled by 'Cl.9 ea-and. 
65020 iX-01CALL POET,eix,ON IX OOTO 6:5040 , 65060,6:5090 
&5030 RETURN 
6S040 TAOOFF1PRINT CHR•( 23)f~C0)1 
65050 FOR iX -0 TO 320 STEP 21Pl.OT 320-iX,200+ i X,0 10RAWR 2 • iX 
,01DRAWR 0,-2 • iX1DAAWR -2 •iX,010RAWR 0 , 2 • iX1NEXT1R£~ 
65060 PAPER 0 1 LOCATE I,~ 
b:5070 FOR iX -0 TO 241PRI NT""1NEXT 1R£T~ 
65080 TAC30-F1PRINT ~<23>1~(0>1 
6:so90 FOR iX-0 TO 230 STEP 21PLO T O,iX•230 , 0 
65 100 ORAWR: 1"10,01DAAWR 0,-601DRANR tb0, 010RAWR: 0 ,601DRAWR I 
"10, 0•DRAMA 0,-"10 
65110 ORAWR l h0,01Pl.OT 0 , 230-U: 
65120 ORAWR l "10,01DRAWR 0,-601DftANR t"10,0 10RAWR: 0,601DRAWR 1 
60,0,DRANR 0,-"10 
6:5130 ORAWR 160,0 
65140 NEXT I RETURN 
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Machine code listing 

:COD[ fO. CALUNO ""'61C S/111 YI ~ - U TCl'IDCO C~ , 

OA8 4 3000 1•0I N 111 -- 430()() 

IF'IMH #C> Otc,.., ( ST(IC)(O 
1J~IOCLtlft. 

NT AfH (Clu ~ BIH IAOOf!l.811 WHtCH ~OS &T#IT o,-
(NfM1 ICOl'l'WtO -- I A8l..E. 

on .. 'Cl 
1-IC ADOMSS, 

1H ll£Y (Qu OIICCl'"H I AOPI 11/R TO ! Nll , [~ NT a.ex>:.. 
LOOCIT ( Qu OM:OIH I AOPI 51111 TO SC I I# R-Sx. 

Dft• '111'•1211 
OH• 0 

INAICS ...,,._ l.NOC D IIIHH 8 1f 7 sn. 
l~f;llC,0,-1-- [. 

1'10..CY COJ OICF2H 1- SIA 10 RCIIUC ST CVCN I, 

IN JTtt LDL,ll U 

:~:.:~:CLINlNO. 

C8l,JI=, D1.F ll4 
,,,_, Dl.f"S "4 

P-1D£f80 
L IME, D(F IO O 

IWQRI> SiP<'O£ HIN THI: R!U. 

::-~~I~~~ aoo., A.U5 1 . 

181~ HJlt ·as PM NC l [ H, 
llillllM rt)R aMilC ll MC NO. LO H,41 X• H 

LD CL I N( I,.._ 
lO .._ ,O 
lll CCl,l8l_o71,K 
lDt&_,lVfll 
L09 , 7 
L0(; , 0,l)II ; 

t0. l Al'IIACl't9VllS IN 
l(Y U H km>. 

---· l"Ou l IN( 10 r il' CJ ADDRCSS or IIA61C l l Nl_ NO. 
lD >11 .<IPSl"""fl lllCI START Of" MSIC ~9!. . 
IP«.HI. l_-f'AR( 10 I N ITIM..IIIC IT 

1 'Q.AS5' IVll IMC HI. IADYN«,;l 10 • • 
l " ROl't' SVJ[. JNCHI. ! It.- 'I I Nf"JCJ, SVl [ S, 

lD c.u-.1 lO DC,OC87~ 
CAll l !ol l CV 
LO IIC , C TM 

:'::!';\'::'~~~ 10 M L""-llD, 
INC HI, IOfl I I M NO. I N IO •; 

' PGll11 

' 

1PfH:PAAC 10 lNf'<OOU(;C 1'11>1, 

~~~~(! 

1"'11T I IIICCAl ll D8~'a.S~ 
LD A, ( Il l 10ll IHl f>AA-T U I PASMD . 
LD ll'AR Al'I • ,A ISAvf 11 ~OIII LATCH. 
LD 0( 0 CLI IIIC> 1Plt,. UP -IC LI N£ HO. 
CAI.I.__ , ,_ IND ITIIADDRES!; 
Ml(; 10ttWTWIO If l<C)SI.JCH L I NL. 
ID l(VIILolOl,I• HOAO AOOfft:SS JN !ll fva_, 

~!..:--:~~~v nm· THE U1.1X,.1, 
IICI 1n.,_ 1 ·1o All HJt.•5' 

1RO.J l!Nl IQ~C()',l[N IHI. •Cl.Sf>~l£N. 
LD L,0 0 
LD H , ll> • H IOI.I AODfl!E:SS 0,- M§lt. . • 

II N l[O U I \I Afl lAkf. 
I OLIMIIUS J '4'.~. 
I LO,,.O 11 OH O 8A!UC ••• 
11,•NUAIIJllt. 

C l Ae, I~ lAkf ~(lilt llltS. SYSl[ " 1; 0 , 

DC,-W CNTA8 IAOORlU Of'~ - TAM.(. (NO 

lD 8, 04..1 
l • Dr,Hl. 
~ .. 
:'i ~·k 

JH l,all 
AOD Hl.,IIL 

~CDC._'.Hl. 

m,~ 

'"' ~ ,or.,..._, 
AOO 14..,IC 
LDA.C ~, 
Jl<i'<l,lll.K,_ 

= 
( I Dt, l<lt.. 
CllC l<lt.. 
me~ 

'" ~ OH .Hl. 

tam length ort1me before hem~ proces· 
sed All that happen~ when the c,·ent u1 
'ku::ked' is that the count is ad\'lmced by 
one. It is not unt il theoperatmg&ystem 
decides to &can the list that the e,·ent has 
a chance or running. and e"·en then it 
runs only ,r all higher priority e,·ents 
have been done 

Addingcu commands 

As you will bCe m Figure 1 the e,·ent 
priority held 1n bits I to 4 of class. When 
thee\'ent does run, or course. the count is 
reduced by one and t he computer Ju mps 
to the routine whose address is gi\'en by 
t he address and ROM bytes. 

To use then ... ~ command, type m and run 
the BB.JJ1c hst mg. The routine at line 
65000 v.•h ich is called when the <·1.s 
command is u.sed can be changed to 
provideothertypesof &ereen cleanng. To 
type t he vert ical bar that precedes the 
command . type: 
KEY OtW88,l,97 0 M,124 

and press t heCT RL A key. 
The machine code h stmg provided 

showshow t hisisachieved Thisispoked 
m by the Ba.sic demo program and 
carries out these essential steps 
1 INJT routine accepts the line number 
of the Basic routine to be called by the 
exte nded command and loads 1t into 

1C°"9'-- IHI.,.. 
1lUI If C.N f>A$1 1>• I INI 
1•11' IF ft,...-0 IHll ll"ll 
:iJ(f$T(lllt IHI; llllfi1. I I N£ HO. 
19A(> 10-. 

:~.~\:~I/:~ .!~~IH-. /fl<Q. 

1lL5l. Ml HAVI Rf,ti( ... D IHI tHO OI 
I Tit( MSIC ~l(jl<-. 
1{j(J Hl "l I • llNI Flll.M,G, 
IADJlJ15f AOORll'>S Oii l lNI 

Figure 1 

•• ... .... , .... ..... 
1+ ....... --,. -3+ -.. ... .... , .... 

"' S+ ....... --I + -7 + --Tllrtdau llrt•• ..... ~ 
WtO• Otor llOM ...... 1._ MM 
lllb l t. 4 ....., ,~ .... , 
WtsS.l · • ·--
Wt 7 0 .... .,..,.._., . ,.. ..,...._... 

The way that addrewROM bytes are 
used depends on whether t he routm e is 
in RAl\.tor ROM. If it's m RAM, bit Oof 
clau is zero and the J 6.b1t address 
containstheaddreuort.he rout1ne. lrthc 
rout me is in ROM, b1tOof classmustbea 
one 

LINE. It t hen initia lises the even t block t---- - - - -------1 
(EVBLl, placing 1t on the synchronous 
events queue and arr anging to link t.he 
event block with an upper ROM routine 
at addreM C879 hex Thu, 1s the s.ame 
routi ne that is called by the EVERY· 

... oosue ... comma nd, and is able to 
place a request to run a Basic routine. 
INIT t hen introduces the res ident Sys-­
tern extensio n table conta1n1ng thelcLS 
command to th e opera t ing system. The 
JP Cl.S R i nstru ction ensures that the 
rouLine Cl.SR is called whenever a lctS 
comman d is executed from Ba.sic. 

The addre~ and ROM bytes are then 
used as a t hree-byte address which 
defines which 16K ROM the rout ine i1 
m, and therelativeaddressm that ROM. 
Further details on these 'far' add resses 
can be found in Amson·, excellent 
F1rmwareSpec 1fication, and the demon· 
strat ion program shows how to call a 
routine in the upper ROM 

Above t he event block there may be 
any required number or ext ra bytes for 
the routine which is called. In the 
demonst ration program, these are used 
to hold a pointer toa Beisic subroutine, so 
that the exten ded Basic command can 
call t hat routme. 

PCN APRIL.2'71985 

2 When a lcLS comman d occu rs, the 
CLSR rout ine first records the para­
mete r passed from Basic in PARAM. 
This parameter is la ter picked up in the 
finrt li neoft he Basi c routine,and is used 

to determine the type or Clear Scree n 
required . CLSR t hen locates the address 
or the Basic rout ine in memory by 
picking up LINE and calling SIR 
BLAOR. Examinat.ion or BLAOR will 
show how th is works. Fina lly, Cl.S R 
loads this address into the user field or 
t he event block and 'kicks' the event. 
l Once the eve nt has been kicked, t.he 
operaLing sys tem will call the Basic 
rout ine a t the earlies t opportunity, 
namely aft.er the lcL8 comman d has 
finished. As you will see from the Basic 
listi ng line 65000, rou tine PG ET is used 
to recover the para meter used in thelcLS 
command. It 's easy to extend the numbe r 
or type of pa ramete r passed to include 
decimal numbers an d st rings. !:i 

II 



Some professional progn un s now 
include smooth, continuous back­
grou nd music, even while they load 

from tape. It's a ll done with interrupts. 
An inte rrup t octu rt when a signal 

'inte rrup ts ' whntever the computer is 
doing and, if necessary, redirects the 
comp uter to an interrup t handli ng 
routine. Once the han dli ng routine is 
finished - a s a rule on the BBC such 
routines do not laat longer tha n two 
milliseco nds - the compute r retums to 
the point at which it was interrup ted. 

By writ ing your own handli ng 
routine, you can make the compute r 
ge nerate a tou nd each time it is 
interru pted, and produce continuous 
backgroun d music. 

12 

Th is is the basis behind the lnterrupt­
Oriven Music routine given here. The 
program plays mu.sic cont inu ously, 
whateve r th e computer is doing So 
mus ic can be played while a tape is 
load ing or someone is playing a game . 

Type t he program in , save it on tape 
before running 1t and then type: 

l 'K<X'code 
CA.U.On 

Music should then be played in the 
background. If it's not, reload the 
progra.m a.nd chec:k through 1t until you 
are sure you have got everything right. 

Once the music is playing, try tome 
va riat ions ~ listing the program, or 
even sav ing it. The music will carry on 
regardleu . To stop it press Break and 
then type OLD, or type : 
CA.U.Off 

The routine has been designed for use 
in your own program s. Include the 
procedure near the end of your program , 
and the line: 
PROCcode 
near the start. To 11witclt the music on 
and ofT, use .. CALL on" and .. CAW.. off ' as 
before . 

The mwic supplied with the routine 
is not hing special - in fact it 's taken 
straig ht from t he user gui de. To use your 
own tu neti, you will have to change the 
data from line 2230 onwards 

The first number in the data should be 

the number of not.ea in your music (up to 
a maximum of 255). The ll!COnd and 
t hird numbers control how often the 
program is interrupted; in other words , 
t he speed at which the music is played . 

Try experimenting to find out wh ich 
comb1nat1ons ofnumber11 best suit your 
music, but bear in mind that the second 
number mu st be in the range 1·255 and 
the t hird 1·65535 . The numbers follow­
ing - li nes 2260 onwards - should be 
the chan nel number, volume, pitch and 
length of each note in your tune. 

Two-timers 
For those that are tnterested , the 
progr am generates the .signal for each 
interrupt by using the 6522 VlA'1 time r 
2. Each time this timer counts down to 
zero, an interrupt is gene rated The 
computer is then redirected through the 
IRQ2V vector at &206 to your ha ndling 
rout ine (lme s 1620-1890). 

Beeause timer 2 is only a two byte 
counte r, it can only ti me extremely 1hort 
interval s, so t he handling routine does 
not generate a sound each time it is 
entered. Instead. it u.sesacountersotha t 
a tound is produced only every so oft-en. 

As it stands the progra m won't work 
acroiS the tube , as It directly &ddresses 
the 6522 However, 1t ,should not be too 
difficult to moc:hfy the routtne so that 1t 
uses the OS BYTE &96,&97 c&lls- user 
guide, page 436. 

The routine was, m fact, originally 
writte n using these calls, but they are 
only avai lable on OSI O upwards. 
Rather than leave OSO. I ownen out I 
have converted the progr am to direct 
addre ssing. so that the routine should 
work on all opera t ing systems JI" 

Listing 
UST 
1000 OEFPROCcod• 
1010 : 
10 20 01 H code 200,sound 7 
103 0 osword•t,,FFF t 
1040 osbyt• • LF F F4 
1050 v•ctor•l,20b 
10o0 1 

1070 •P•• d • lc70 
1080 nulllbttr•lc73 
tOYO count•r•lc74 
1100 po s 1 t1on •lc7:5 
11 10 : 
l 120 READ ?nu.t>•r 
1 130 DIM c h ann•l ?n ulflb• r 
1 14 0 D1t1 volu- ?nu.t>...-
11 :50 D1t1 pit.eh ? nulllber 
11 60 Dl t1 l mngth ?n ulllbtH"' 
11 70 : 
1180 READ s p..ct?O 
1 1% READ cycl•• 
1200 speed?l•cyc l •• f'IOO 256 
1210 •P•ed72-cyc l •• D I V 256 
1220 I 
1230 FOR not-o TO ?nu..t>.r- 1 
12 4 0 READ c h ann• l ? not.• 
1250 READ vo l ume?not• 
1260 READ p i t. ch?note 
1270 REA D l •ng th ?note 
1290 NE XT 
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Listing (cont) 

1290 ; 
1300 FOR P•••X•O TO 2 STEP 2 
13 10 PX•code 
1320 COPT p.a a•X 
1330 . on 
13 4 0 LOA •o 
1350 ST A count...-
136 0 S TA poa 1 t1on 
137 0 LDX • 7 
1390 • l oop 
1390 STA aound,X 
1400 DEX 
14 10 8PL loop 
1 4 20 LOA • a.5F 
14 3-0 STA lcFEbE 
1440 LOA UAO 
14 50 ST A Z.FEbD 
t 4b0 STA lcFEbE 
t 470 LOA • lc9b 
1 480 S TA IIFE6B 
1 4 90 LOA apee d+l 
1500 STA tcFEbS 
15 10 L OA a p eed +2 
1520 ST A LFE69 
1530 LDA • h.andl e r HOD 2:Sb 
15 4 0 STA v.cto,-
1550 LOA • hand l er DIV 256 
15b0 STA ve-ctor+ t 
157 0 RTS 
1580 .off 
1590 LDA • &. 7F 
t bOO ST A f.tFEbE 

1630 PHP 
1640 PHA 
1650 TXA 

'""° PHA 167 0 TVA 
1b80 PHA 
169 0 LOA count.er 
1 700 CLC 
171 0 ADC 11 
1720 STA counter 
1730 CNP a peed -+-0 
1 7 4 0 BNE ret u rn 
1750 LOA • O 
t 760 STA count.,.-
1770 JSR fMJat c 

1780 . return 
1790 LOA ape .cl+ 1 
t 800 S TA LFE68 
181 0 LOA a pe4td+ 2 
1820 STA &:FE69 
19 30 PLA 
194 0 TAY 
t ~ PLA 
1860 TAX 
187 0 PLA 
189 0 PLP 
1890 RTI 
1900 .1MJa 1c 
l'i'l O L OX po s it. t on 
1920 LDA ch a nnel , X 
1930 STA sou nd+-0 
t 9'40 EOR • 251 
1950 TAX 
1'9b0 LOA • a.BO 

1 '970 LDV • &FF 
l '980 JSR o•byt• 
1'9'90 CPX 115 
2000 8NE cont.1nu• 
20 10 LOX po •1 tlon 
2020 LOA vo l u-,X 
2030 STA • ound+2 
20 40 LOA p1t c h,X 
2050 STA •oun d+4 
20b0 LOA length, X 
2070 STA • ound+O 
2090 LOA •7 
20 '90 L OX • •oun d NOD 256 
2 100 LDY • • ound DIV 256 
2 11 0 JSR o•wor d 
2 120 INC po•i tion 
2 130 L OA position 
21 40 CNP nu.tl...-
21:50 BNE cont. 1 nu• 
2160 LOA # 0 
2 170 STA p o• 1 tion 
2 190 .continue 
2190 RTS 
22001:NEXT 
22 10 ENOPROC 
2220 I 
2230 DATA 5 
2240 DATA 75 
2250 DATA 30000 
22 6 0 DATA 1 , - 10 , •n, 10 
2270 DATA t , -I0 , 105 , 10 
2280 DATA t , -10,841, 10 
2290 DATA t , -1 0 , 41, 10 
2300 DATA 1,- 10,6'9,20 

~~~~~~~~~~~~~~~~~~-t 
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We move away from t he pen,onal 
compu ter based prog,-ams thi s 
we(!k to look at one of the 

dedicated chess computers. the Turbo­
Star, by Sc1Sys. 

De<hcated che&1 comp uters have 
several adva ntages over the screen 
based variety - t he most obvious is the 
fact t hat the manufacturer can use 
purpose built chips and ROMs to power 
t he machine . The home compute r cheu 
progTBm (HCC P), howeve r , has to work 
with what the target computer has 
available . 

One exception to t he ru le, a nd one that 
showed wh at could be done for HCCPs, 1s 
Psion's chesa program for th e Sinclair 
QL. But eve n Psion Chess.des pite being 
built on a VAX comp uter, can' t match 
the best of the OCMs. 

Th e two types of program are beg rn· 
ni ng to be &een as complementary rat her 
than competing for t he same market. 
People who bu y chess compute111 a lso 
te nd to bu y home compu ters. Inva riably 
t hey th en acquire one or more HCCP11 
which t hey en,oy pit ting against their 
DCM. It 's a n excellent way of learning 
th e openings a nd gaining an under· 
stand1ngo f tact ica l play . 

The fou r big DCM sup phert are 
SciSys, Novag, Fide lit y an d the German 
firm Hegene r a nd Glasier. For the past 
year or IIO SciSys hu ha d aomet hingof a 
problem . It released the Super Star 
mac hi ne in ea r ly 1984 wh ich waa 
immed iate ly overshadowed by conaider· 
ably &tronger release& from iu nvala, 

With the launch of the 'l'urboStar in 
th e early part of thi1 yea r - though 
SciSys clai ms that early vertio ns of 
Turbo.Star were available in th e UK j ust 
pri or to Christmas - the compa ny 
seems to hav e produced a machin e of 
equivalent stre ngth to anything elaeon 
th e market. 

Tur bo.Star is based on the same 
program as the Supe rStar but has32K of 
ROM instead of th e latter's 24K and 
rune at 4MHt instead of2 M~b . At.£295 
the price is steepe r th an SuperStar's 
£ 140 tag but SciSys reckon s it will fall as 
thed olla r/ste rlingrate imp roves. Supe r · 
Sta r ownenwill be pleased to know t hat 
they can upgrade their machines int o 
the Supe rSt.ar 36 K for .£50, t hough the 
macPiine will still run at the standard 
speed of 2M Hz. 
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SciSys 11 also marketing a plug -in SK 
'Kasparov' ope nings module priced be­
twee n £40 and £50 to be distributed by 
Syatema (Tel: 0734 586 4291. Thi s has 
been compiled by Ray Keene with the 
approval of Kasparov. 

TurboS tar has all the usual fac1lit1es 
including automatic repla y and a flex· 
ible method for dealing wit h t ime con­
trols whi ch a llows pracucally every 
conceivable sett ing, including second· 
ary settings . 

Speed chess is a popular recrea t ion 
amongplayersofa l l levels. lfyoumakea 
mistake. the agony is over w1t hm 
minutes rather tha n hours. C.Omputers 
are particularly efTecu,·e for thi s. smce 
quick games are very often decided by 
J1ttle pieces of tactics which a human can 
ove rlook. The following game ext ract, 
an notated by John Nunn. gives some 
idea of the level attai ned . 

The progTams are Turbostar {White ) 
and SuperConstellat1on IB!ack). White, 
who is about to make his39th move, isa 
clear pawn up and has a powerful passed 
paw n ate6, advantages amply sufficient 
to win the game 

39Qdl-o6 
A good idea . If the queens are 

exchanged Black will find 1t 1mposs1ble 
to sto p the advance of the i).pawn, so 
Super Constellatio n correc t ly runs 
away . 

39 Qo8-d8 
40 Bd2-d? 

This mistake. which make s Black a 
prese nt of tw o whole moves. is th e fi rst 
sig n of hesi tation by Turbostar . 40 
Qa6,.b7 followed by Qb7·d7 was the 
simplest way to win. 

40 dS-44 
41 Bc3-d2 Ne7-<15 

Thanks to his active knight Black has 
some count erplay and White's win isn' t 
so easy. 

42Qa6-o§ Qd8.f6 

43 QaS-1115? 
Another poordcc1s1on White block s th<' 
advanceo fh1s pasM'db,.pawn for no good 
reason. 43 b4·b5 wa s s imple and f{ood 

43 NdS-14 
4411d2rl4 Qf6d4 
45 Qlt5-c4! 

Now Wh ite is on the rii;tht track ..t~am 
Black threatened to draw by giving 
perpetual check with his qu('(>n, w 
45 Qf4--e3+ 46 KgJ.n QeJ-cl + 4i 
Kn--e2 Qcl--c:2+ and While cannot 
escape the bombardment. By con•r mf{ 
the crucial cl t;,quare. Turbo ... tar prt· · 
vents the draw 

45 Qf4-d2 
46e6-c7 

Black has no ser1ow, threat .... ~ Wh1h.• 
takes the opportunity to mo,·e w1tl11n 
one square of a second QU('(>n 

46 d4-d3 
A desperate a nd mgemou.'S attemp t to 
swm dle White. Black threatens mateb, 
47 Qd2.e l and White must choose h1!t 
counter with ca re 

4711.2·114? 
White falls headlong into the trap and 
allows Black to escape with a dr.1-.1. 17 
Nc5xd3? Qd2-d1 + 48 Kg t . rJ: Qd1·d1+ 
49 Kf2·g3 Qd2·g5+ Yoas also bad. i.mce 
Black wins the e-p.awn, but 47 Qchd3! 
would ha,· e wrapped the game up 

47 Qct2 .. 1+ 
481(sl-l\2 eS+t! 

An origina l combination Black block ... 
the line c4.h4 and so threaten" .inother 
perpe t ual check. thi s t1m<' b, 
49 Qelxh4+50 Kh2·gl Qh4-el + etc 

49Qe4xe4 Bt;7-e5 + 
Thesecondpomt of48 e5-e4!1stha t the 
eS square is cleared for the b111hop 
White 's reply 11 forced 

50f3.f4 Qehll4+ 
SlW--sl Be5-d4+ 

This forces a draw at once At first &1ght 
Black could even have won the game by 
51 d3-d2. but Wlute has th e !:>pectacu· 
la r defence 52 Qe4xg6+ 1 Kh7xg6 53 
c7-<>8•Q+ Kg6-h7 54 Qd8-d7 + Kh7-h8 
with a draw by taking at d2 or by 
contmumg to check with t he queen. 

52QMxd4 Qh4,,el+ 
5311cl·h2 Q,1·"4 + 
S4W ,sl Qh4-el+ 
5511cl·h2 ..... 

Exciting draws 
The start ing pos1t1on of chess is slightly 
in Wh ite's favour because he ha s the first 

ln prac ti cal play Whi te &cores 
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roughly 57 per cent to Black'& 43 per 
cent; among top-<:lass grandmasters it is 
consider«l a succeu to draw with Black 
against a player of equal strength. 

Man y of the Black ope ning sys tems 
em ployed today are designed spec1fica l ­
ly to stee r the game toward& a draw and 
when successful thC"Se openin gs can 
resu lt m games of unrelieved tedium. 
Because of this, drawn games have 
acquired a reputation for boredom, but a 
draw can m fact be the natural result of a 
hard &tr:uggle , as in the following 
encou nter . 
White: Super Constellation Ocvel 71 
Black: Sc1Sys Turbostar ( lcvcl 83) 

1e2...c .r ... s 
2Nc1-f3 N"8-<6 
38fl-b5 a7-a6 
·~>~ .... ~ 
50-0 Nf6xt4 
Black is playing the so-called Open 

Defence to the Ruy Lopez, an open ing 
which regained some of 1t.& popularity 
when Korchn oi u~ 1t in his world 
championship matches aga inst Ka rpo v 
m 1978and 1981 

6d2 ·d4 
7Ba4·b3 
8d4xe5 
9c2-c3 

b7-b5 
d7-4S 

Bcll-<6 

Thi s move 11 the mtroduct1on to a plan 
based on f';b t -d2 and Bb3-c2.designed to 
d 1i.place Black 's knight from e4 ll owcv. 
er. Wh1tem1xcshisph1nsb;>follow1ngup 
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with Qdl-dJ and Bcl-eJ. If White 
wanted to adopt t his plan , he sho uld 
have conti nued 9 Bcl -e3 Bf8.c5 10 
Qdl-<130.0 11 Nbl-c3(thisiswhyWhite 
shou ld not block e3 with a pawn } with a 
slight plus for Whit e, as in a game 
Nunn-Murei, Brighton 1983. 

9 
tOQ,11-0 
lllcl13 

llt8-c5 
o--0 

Bc5xe3 
Bla ck makes an error of mov e-order . As 
wes.hall see. it would have bee n better to 
play 11 n.f6 first. when 12 e5xf6 
Qd8xf6 13 Nbl-d2( 13Bb3xd5 Ra8-d8 14 
Bd5xe6+ Qf6xe6 15 Qd3·e2 Ne4xf'2! 16 
Kg l xf2 Rd8-e8 17 Rfl --el Qc6-d6 gives 
Black enough attack for a drawl Bc5xe3 
14 Qd3xe3 leads to the same position a.s 
m th e game. but wit hout al lowing White 
the opportumty he misses at move 13 

12Qd3xe3 n·f6 
13e5rt6 

White sho uld have pla yed 13 Rfl-d l ! 
Nc6xe5 14 Nf3xe5 f'6xe5 15 Qe3xc4 1 

d5xe4 16 Bb3xe6+ Kg8·h 8 17 Rdlxd8 
Ra8xd8 18 Be6-g4, since in thi s position 
t,he bishop and kn ight are worth more 
than a rook and a pawn 

13 Cld8~ 
14Nbl-cl2 Ne4xd2 
15 Qe3•d2 W-48 

16hl-<2 -· The re is nothmg wrong with this move, 
but 1t would have been iumpler lO play 
16 d5-d4 forcing more exchanges and 

leading to a near-certain draw. 
17 Nf3-d4 Ncfxd4 

17 .Nc6-e5wasmuchmoretot hepomt. 
so as to prepare c7-c5 expelling the 
kmght from d4 . 

18c3xd4 Qf6-f4 
19Qd2-c3 

White shou ld ha\•e played 19 Qd2xf4 
Rf8xf420rl -0Bg4- h521 Rat-d i Rd8-e8 
22 Bc2-b3 Bh5-n 23 Kgl -r2 with a shght 
advantage in th e e ndgame because of 
the weak pawn at c7, whi ch ca nn ot be 
defended by anothe r pawn 

19 Bc4+«2! 
Black seizes his chance; af\er a few 
twist.a and turns the position 1s revealed 
to be a forced dr aw. 

20Qc3-lo3 
The rook at fl canno tm o\'e, sinC"C Black 
could then cap ture at f'2, but now White 
has tw o threats, either to take at h7 or to 
pla y Qh3-e6+ forking ki ng a nd bishop 

20 Be2xf1 
21Qll3xll7+ Kc8-f7 
22Qll7-s6+ Kl7-&11 

The king cannot nee as 22 Kn-e7 23 
Ral.e l + Ke7-d7 24 Qg6.e6 i.s mate 

23<11" 7+ Mcl-17 
Dnw 

Wh1tecannot doan y better than tofon:e 
adraw Forex ample24Qh7-h5+ Kn .g8 
25 Bc2-h7+ Kg8-h8 and after a disco­
vered chec k , the Black qut:'en can 
interpose at h6, stoppmg the attack and 
giving Black a likely win. ,,. 
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WORD PROCESSOR 
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FOR Commodore 64 
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Agorillawa.sl8.k 1ngthecoal.8al 
the door. A 111x-foot mv i111ble 
rabbit began to dance . Cardina l 
Richelieu stroll ed by. Near the 
bar,a ahe1k wasdeep 1n conve r· 

:t~:~;~t:u~ ~ 1~u::ui:~~ 
with a vampi re. A werewolf 
chatted up a ballerina. As a 
cowboy, I didn't feel too COniPi· 
CUOUI. 

lf1 not every day that a 
new1paper report.er geta in­
vited to a very uclu11ve Ha llo­
ween Night Jo'ancy Drest Ball 
and 11ince my editor thought 
there might be a good story to be 
had, whowa1 I to complain? 

So here I WH again, caught 
up in yet anothe r tot.ally en· 
groll8mgd1sk-baaed tut adven­
ture from lnfocom. This new 
one is called SWlpn;f lva riou11 
m1crot1, £35..£40) and follows in 
the footatepe of 1LA 1IIU11trious 
whodun nit predeceaaort, DeacJ. 
line and TM W,tne,a Su1Jpttl 
introduces a new twist - a 
murder ii committed and you 
are the prime suspect! 

Southern discomfort 
The aettmg i1 Ashcroft Farm, a 
hundred-year old 110uthern 
mansion You play the part of a 
local newshound who h88 been 
invited lo ming le with the 
upper crust by t he hosteM, 
Veronica Ashcroft-Wellmann, 
an old friend 

You Jen 1t late 1n orde ring a 
fancy dret!S C08lume IIO had to 
take the only one left. a rathe r 
ridicu lousoowboy ou tr. t. In th i• 
company, 1t only 1tand1 out by 
re88on of 1ta relat ive taste 

So here you are, mixing with 
10C1ety'a best, 1wiggmg cha m· 
ptt.gne, gorging cav,ar and en· 
JOying t he exce llent on::hest.ra 
and the outland1t.h costumes 

However , the party fun 
evaporate!. when Veronica is 
8lrangled. You experience a 
slii:thl chokingd1&eomfort your­
eelf when you see that the 
murder weapo n 11 your cowboy 
!anal which 111 11t11l looped 
round her prelt y neck 

Well, you know you d1dn'l do 
1l but the evidence l4 damning 
and, becauMJ you are a 80C1al 
out.aider, all ringers are point· 
1ng in you r di rect.ion. Get t he 
picture? You've been framed. 

You mwrt.convince the police 
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PRIME 
SUSPECT 

•- 11........m.datAllocn>II Fanw. 
(by now swarming ell over the 
place) of you r mnooence. The 
befit way ill to (ind the guilty 
party . Who dunnit? And why? 
And where'• the 11Tt'futable 
proof? You alit0 have to remem· 
ber thal80meone out there 1t. a 
murderer, probtibly watching 
every move you make 
Laughing at you too, most 
likely . 

Gruesome joke 
The adventure 11tarl8 1n the 
bllllroom, near the bar . The 

t8:e 1:f ~:~l!e;'~:01
:.; 

already dancing - the band 
played 'Breathleu' - while 
many becoe:tumed partygoen 
&tand on the edge, d1ecu.uing 
every thin g from polit1ai to local 
1C&ndals. 

A sheik ta lk.a to Veronica. 
deckedoutas1'1tania, the 1-'a ,ry 
Queen . I sLrolled over and 
JOined them. Veronica 18 d1.s· 
CWJalng an upcoming honieshow 
in '-''hich one of her honie8 will 
appear Zar.Hans will be tickled 
by the hone·11 nam e - Lurking 
Grue . M • further in-joke, one 
of the gue&U comesdreMed as a 
grue 

Veroni ca 18cleerlyJusta tmy 
bit 'tired and emot ional' Her 
speech is slu rred and, u ahe 
waves a glue to emp hHiae a 
point ,,hes lop,111 the red liquid el l 
over herw hite dreu. Utte r ing:a 

word that lace-winged fame, 
are not ,uppoeed to know , she 
hurl , her glRM to lhe ground 
and11talbo fT 

Follow that fairy 
A.s l already knew that the plot 
centred around the bump1ngo1T 
of the host.eu, I thoug ht I'd be 
cunning a nd keepaclOtieeyeon 
her So when she len. I follov.ed 
lnfocom, u usual, wu several 
st.epe ahead of me. 

Jn hot pursuit, I reached the 
South Long Hall where Smythe 
the butler wa.11 help ing a gue11l 
with hli coat. Here's what 
ha ppened 'You reach the v1c1n· 
1ly of the coal closet, but you 
mWJt weave your v.ay .round 
the butl er and a guest Smythe 
1& taking the guesf,i coat to 
hang 1t up, and t he tv.oo fth em 
areblock1ngthehall Theguest 
tum 11t.o11tareat Veron1cau1he 
ru&he. by, and bumpeyou. Now 
Smythe , wh06e v111on i8 not 
improved by the gorill a suit he 
is wearing. becomes entangled 
in the 1JUest'1 o,;ercoat. Unfor. 
lunately, 1t'11 still attac hed Lo 
the guest an d th e tv.o of them 
fall to the Ooor You are en­
tang led m the confusion Vero­
nica heads off to the 90uth ' I 
typed Follow Verot1iro The 
response? 

'You try to extricate youne lf 
from the und1gn1r.ed tangle. 
but only aucceed in confuting 

matters more . Veronica. off to 
the aouth , d1sappean from 
sight to the we11l Again 
Smythe a lm08t suoceedll 1n 
reaching h11 feet. but the guest 
pulls him down aga in by lry1ng 
to pull hi• coal back on. ARam 

'You s ucce-ed m regaining 
your feet Smythe regainll his 
composure, and helps you to 
your feet, apolog1111ng pro­
fwiely. ..I've got your C08-

tume all dirty. Permit me to 
str11igh ten 1t .. He remo,·e11 a 
11mall brush from his 11u1t. 
.11tra1ghten11 your 1,est. a nd 
brushes the dirt off While 
Smythe 111 adm1n1stcrmg to 
you r costume the other gunt 
speedily a nd thankfully de· 
partethe area· 

Need !~ to say, an.e r thu1 
del1c1ouaboutofalapst1ck . Ver­
onica hM disappeared 

Diverting 
J ust th111 single hu morou11 
d1,·ers1on h1ghlighlli the 
amount of care. 1ngenu1ty and 
ettentio n to detail v.'h1ch lnfo­
com lav1aheson 1L8adventure1i 
Wheree!Ae v.·ould you find such 
e convincing end witty method 
of pre ,;ent1ngyou from tak1nga 
ooune of action? 

Suspect 18 a superb, richly 
detailed •nd 1nc1dent·packed 
whodunnil, pos.1ubly the best 
adventure yet from lnfocom. Go 
get1t. r 
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1: 
years ago Tandy tu rned the 

raona l computer busineu - and 
e perception or its 'dowdy' design& 

- upside down with the introduction of 
the portable Model 100 lap-held compu· 
ter. It - and the NEC 8201A,Olivctti 
MIO variation• based on that sa me 
Kyocera design- proved that fJOmethmg 
approaching a usa hie busi ness computer 
could be ru n on penlight batteries and fit 
inside a briefcase. 

A lot has happened since then. LCD 
scree n techno logy has advanced beyond 
the 40 column by eight line displays 
which characte rised the original 
Kyocera machines. Companies such as 
ACT, Data Gene ral and Hewlett- Pack· 
ard have all int roduced portable lap­
held machines which not only have more 
powerf u l 16-bit proce8'10ra, but can also 
use disk drives and 80 column displays. 

Given these advances-and the recent 
price cut.I by bot h Tandy and NEC 
(NEC's PC..S201A computer now sell, 
for .£299 and includes a free electronic 
mailbox 1ubecription in that price) - it 

22 

might eeem surp rising that Tandy haa The othe r m&JOr criticis m levelled at 
decided to release a new lap-held with a the Model 100 was •Ls lack of memory 
higherpricetagthlt n1t.1earliermach1ne compared to the NEC PC-8201. Tandy 
and wit hout the 16-bit spec11icat ions of hasgone10me way to remedying thi s by 
the Data Gene rals and Epsonf .of this borrowing NEC's bank -switching con· 
world. But that is exact ly what 1t has ceptintheway ithandlesme moryonthe 
done with it. new Model 200 portable, Model 200, which can hold up to 72K of 
which features a 40characte r by 16 line RAM, held m banks of 24K which you 
flip-up LCD 11ereen, more built-in sofl.· 'switch' m 11.nd out of. The entry-leve l 
ware and more memory. Model 200comes with 24K RAM-throe 

First impressions 
As a veteran userofbo t h the Model 100 
and NEC'• PC-8201, the first thing I 
noticed about the Model 200 was what 1t 
had borro wed from theNECand Olivetti 
varia t ionao n the Model 100. 

NEC gained point.8 for includi ng a 
separate cu r&0r keypad on the PC-8201. 
Tandy ha1 borrowed this feature and 
included it.a own proper cuno r-key 
clU8te.r on the Model 200. Similar ly, 
Olivetti was praised for providi ng an 
eas ily acijustable tilvup 11ereen on the 
MI O-a nd voilA, there', a nip- up &ereen 
on the Model 200. 

times the amount of the unexpar ded 
Model 100. 

In use 
The LCD display is almost 1dent 1cal to 
the Model 100, except larger. The date, 
time 11.nd copyright mes.sage that 
appears e.cro61 the top of the display is 
identical to its older brother's (except for 
the RAM bank identifying number 
which follows the time), and the bot tom 
line of the ,creen identifies the function 
keys and free RAM in the same way. 
Acceuing the files from the serttn is 
conducted by moving the cur&0r over the 
file name you want to open and pl"t'Ming 
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Ente r. 
The keyboard has been altered 11ight­

ly. Tandy ha, improved the function key 
layout by moving the Paste, Label, Print 
and Break/Pause keya from the right of 
the keyboard to the left., and ha, 
included a power..()n button. It offers the 
aame 'light touch' on the full-stroke 
59-key keyboard and integral numeric 
pad. 

Stonge is provided by the built-in 
CMOS RAM - in one of three 24K 
memory . banks in the fully-expanded 
machine. The memory ia, or course, 
non-volatile and battery-backed and 
data is organised into'RAMlilea'. These 
can be ou tput through the built-in 
parallel or RS232 printer interfacea and 
printed lo a file, the cuselte port or the 
acreen. 

TheTandy200includestheaametype 
of cassette interfa ce as the Model I 00, ao 
any Model 100 soft.ware which doesn't 
operate in machine code ahould load on 
the 200. I didn't have a chance to test 
this, but a quick look at t he Buie 
confi rmed th e machi ne'• compatibility, 
except when addressing memory lo­
catioru. Some toftware might on ly 
operate in the top eight linea of the 
acree n, however. 

Aaide from the 11bilit y to run moet of 
it.a Ba.sic program, the Model 200 can 
alao use the lOO's disk/video interface. 
Th e fragile multi -pin on the Model 100 
ha, been replaced by a d ikN!et and 
much stu rdier interface on the back of 
th e Model 200, with a sma ller and better 
connect.or. 

But the aof\ware that ru nt the disk/ 
video interface is sligh tly different. An 
off-the-she lf dialtlvideo interface for the 
100 will need a different connecti ng 
cable and modified operating system 
90ftware on the Model 200. 

The usual compliment of interfacea­
including parallel and aerial printers, a 
bar code reader and a CQl:lette recorder­
come on the Model 200. On the American 
version of the mach ine I looked tll, there 
wu also a built-i n modem, with a 
connecting plug for the phone, but thia 
will not be included on the UK venion. 

Internall y, it will take up lo three 
banks o(24 K RAM, each accessed u an 
individu al set of filet. The word Bank 
hu been added to the function keys, 
ena bling you to twitc h from bank to 
bank. Like the Model 100, the 200 can 
alto take ROM 90f\ware inside the 
machi ne. It.a 72K of ROM 90ft.ware can 
be boosted with •n •d dilional 32K. 

Software 
There are six pieceaofaoftwarewith th e 
Model 200. 0 BASIC is a standard 
implementation of Microeoft.'s Basic 
with all the proper addressi ng lo each of 
the inte rfacea on the 200. 0 TEXT is a 
barebonea word proceseor almoet iden­
tical lo that on the Model 100 but wit h 
the additio n of an 'interim menu ' when 
the PRINT option ia selected. Thi• 
allows you toaet line length, left. margi n , 
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top margin, number of linet per page, addreuesandechedulet,10youca nh ave 
spaci ng (throug h s 'number of linea to a number of different databaae11 to be 
print per page ' opti on) and a print,. manipu lated by ei ther prolJTam. 
pauai ngoperalorforsheet-fedpri nten. Finally, the latest addition i11 0 

Page numberi ng, head en and footen MPLAN Microeoft'1 Multiplan 1pread­
are not supported by th e new TEXT sheet in ROM. 
soft.ware, IO there will still be a large 
mark etfor alltheModel l OO'fonnatting' 
programs which have popped up in the 
pa.at couple of years. 0 TE LECOM i1 
basically the same telecommunications 
package Model 100 uaers have come to 
know and livewith. lt support,even, odd 
and no parity, variou1 stop and data bit 
format.a and a rang e ofbaud rates from 
751'> 19200. 

O ADDRESS and SCHEDL are an 
address book and a time-&cheduling 
program which make use of database 
facilitiet built into the Model 200. 
Neither requires pre-set lilenames for 

SPECIFICATIONS -- 80C85 
2.4MHz 

Verdict 
The suc:ceee of the Model 200 will be 
largely dependent on its price tag. It'• a 
nice machi ne and a distinct improve­
ment on the still·im preuive Model 100 
- but I'm not aure it'• worth the £1000 
Tandy plaru to charge for it. Tan dy 
shou ld really move the Model 200 into 
the £500-£600 pri ce region vaca ted by 
th e Model 100 and NEC PC-8201. 

Att.1000, thi1 pleasant portab le may 
be ovenhadowed by the Epson PX-& 
and NEC, oft h ia world. And that would 
beaahame . ~ 

- 72K ROM expandab le to 104K 
Z4K RAM ei:pandable to 72K ....... -w 

"""' 

52 keys plus eight function keya, four command keya 
and four cunor key, 

::~~~~1~:f~~232, caaeette and bar code reader 
$999 
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Super a. Sub Scripts 
Dowraoodoble Choroctef Set 
Ht-Resotution a. 8bct G<ophlc s 
Frletton or Troctcx feed 
10"Corrloge 
SN above fOf ~rtntet'pock P"CN 

RING FOR SPECIAL PRICE 

OFFICIAL ACORN APPROVED DEALER 

PRINT.AD EXPORT ORDERS WELCOME 
VAT INCLUDED WHERE APPUCAllE 

Poweftu l UTILITY to, 88C WOfd Copoblllty to, p,oportionOI PHONE/CRfOU CARO OftOEl?S WU COME 
proeeuon . spac ing wtth right-hand Postage 50p per order or o s stated 
Mo il t.wglng. Just1flcotlon on Juk l 6100 Heit doy Delivery lo, Pr1nlefsJ011k O,ives £8 00 
Easy enrryo l Pflntef control «> or I() trock ........... £16.00 AJU RANGE OF CONNECTORS I. CAILES AVAILAIU 
code< Send or ring lof detail s. PRICE UST OH REQUEST 

RING FOR SAMPLE PRINTOUT, @g ~ 
FULL SPECIFICATIONS 

& LATEST PRICES 
Oepl PCW5 , 78 Btlghton Rood . Wonh lng 
W. Suue x BN11 2£N(0903):Z13900 

0 

0 

0 



F·O·RTH 
= TOTAL CONTROL 

FORTH c.an access a<'r!/ memory IOC.11.on and any o/o port 
II vou want IO use lhe tv• OOWet" OI 'f04J' comoutet a1 speeds 
trom twen1y to OYel" Mry 1,mes taslef 1han Base - use FORTH 
w e are the FORTH Sf)eCr.illSIS- we sk>Ck FORTH b 
macn.nes trom Soeclrum IO VAX 
'If COMPUTER ONE QL FORTH-33 ru1 ""'""" 

editor . mecro-assembler. floa1ing po1nc graphics turmey 
complef. deeompilef mu111-1as.1ung an e.xcenent 
professlOO&lly wntten package m . 95. 

1¥ Spec.trum - Whit e Ughtnlng - the best g,apt\lCS 
package anywhere. ll"llefrupt dfrven system can generate 
animahoos - t 1t.t6 

"1 Commodore 64 canrldge- eoitof . assembM!f. cok)uf , 
sound. debugger acces s to all periphefa ts- £411.1 5 

1t Drago n carttldQe splttscreen ed !'IOI' sound. colour 
decompil er ove,la ys. ,ovs11ck and lmer support - lull 
ooc umeniation and SOURCE CODE b the comoleie 
package - £35 eoco--, t4I. 

It 1Starting Forth' by Brodie- the classic - £.20.45 
It 'Thinking For1h' by Brodte - ~ ellent - 215.41$ 
1\-' Forth Programming' by Sc.anion· £15 .50 

Oo-k·.-,..4f FORTH~ 
NtallM.oontMl'lull - HOwlOOOot, l'nOOell. ~totiQr- V , 
~ coo. 6502. MOO. 6908. aoeo. zeo. eoeelllOl59 , 9995, 1a . eeooo. 
l.8000.VAX.At)pltL L$MT- UMd'I 

Eprol!llc:wc1 ... - t1 .'5 

PCN APRIL2'1198& 

Send for catalopu• 
MlcroProcesoor Ellillllffring Lid. 

··-- ·- !:! ~5015AO 
Tel 0703 780084 

MoveMead Discount 
Software Co ...................... ...................... 

SPECTRUM COMMODORE 64 
•• • ••• • ••••••• • •••• # • • ...................... - -- - - - - -... __ 

'" ... - "" "' -... '" ... -.. . .. ... -- ... ... -·- ... .. 
~I AW.., ... , .. ,_ ... '" ...,_ •• .. -- "" "" - '" .. ... __ ... '" _ ... ... "' - '" ,. - ... "' "'""' ... "' ... _ ... .. -- ... . .. - "" "' - "" '" .. _ .. ... ..., __ 

, .. "' -- '" ... _ ... ... "' ,,_ ... ... ....... . .. .. -·- ... ... ,,,_ ... "' ,_ 
"' •• -- ... "' ---.... •• -- ... , . .... _ ... .. ... -... , .. . .. -- '" .. - "" ... .. ., .. a.. ... '" -- ... ... -· ... '" ....... ,., ,. - ... "' -- ... "' ... _ 
"" '" --- '" '" - ... '" - ... '" --- ... "' -- '" ... -- "' ... ..,_ ... "' -- ... ... -- ... ... 

AlprioNinc:tuclitVAT ~ lilld ~ • FREEDr'!otdenlll .. ONlof 
t:1500 /IICWOlf'lof .... l\lft ,,. lfflOUl'll.,.c:nwged075olOWatdslheCOlt 
1,000.ofmoretrdNrt ..i.ble lor al mec:t.. 5-ld•SAE lofMllls l 5..-ICI 
yourcheque,PO b lhe WlfflOUl'll (l)U IX*IIQll ,ltl'tlQUQd) IO-

MOYEMEAD l:'ARKETIN:t LIMITEO, 

Z BUCK~ ~'::~~R T~=:~!~e: (~~~ 3213 ~ 
OrdndNp91ched wiftW't 3 dllytof ~ of your Otdtir lllld Cf'leQU9 P O Al 
.,_.,.°""'*'tub!tCIIOev ""'°"Y UOE 

• •• 
'l--,..-.-i,.. .. ~..,-- .... -
-~-~Wll(fllll,....W tt--. ~-.-,, im,.....-... ....,~­..,..._ ... _ .. __ .. .,....,. 
,... ... ~~-----· --~--~--·-·--· ,.. ..... _ 1r ,_i ll'I ___ _ _ ... _ ............... . ·-



Last week I exp lained howto mstall a 
rese t sw11.eh a nd build a printer 
interface for t he Commodore 64. 

Now we will put the m Lo wor k. 
Listi ng I allows you to ret rieve any 

program you 're forced to reset by using 
the reset switch. Load the program 
whenever you're likely to require it . 
Press reset and type SYS 49152. 

Using the printer interface is a little 
moreoomplicated. 'l'heuserportthatthe 
cable is plugged into is the out put from a 
6526 Communicat ions Interface Adap­
to r (CIA). 

Three registers inside the chip are or 
interest to UJJ here. The first , at location 
56577 ($000 1), is t he Input/Output 
registerfo r portB ont heCIA. This is the 
address that you must either poke with a 
number if you wish to send 1toutofthe64 
or peek if you are reading a value in . 

There are eight 1/0 lines a880Ciated 
with this port , and they can be used m 
a ny combinat ion. 

The computer know s which lines are 
for what purpose by exa min,ng the 
status of t he Data Direct ion Registe r for 
Port B. held at locatio n 56579 ($0 003>. 
Thi s port haae ight bi ta a nd each bit tell s 
the computer wheth er t.he corres­
ponding bit in the data register is an 
inputoroutput . A 1 s ignifies that t he pin 
isa n out put line a nd aOthat it 1s an input . 

So now we know how to send data out 
of the computer . Ma ke sure that the 
DDR ha s 255 s tored in it (th is i1 eight 
ones in binary ) 80 that all l/0 lines are 
used as out put and poke the number of 
the character to be printed into the data 
register. All we have to do now is to 
ha ndle the 'ha nds haki ng' so the com­
pute r a nd printer k'how when data ca n 
and is being sent. Put th e characte r to be 
sent to the printer in the Data Regis te r 
for port Band t hen take the strobe line 
high and t hen low, 

The strobe line is pin 2 of the data 
register for Port A on the 6526; t his is at 
address 56576 ($0000 1. As with port B 
thia alto ha & a DDR whic h ia at me mory 
locatio n 56578 ($0 002) , and ia used in 
exac t ly the same way as the one for port 
B. So, you just have to make su re that bit 
2oft he DDR iuettoa 1 andsetbi t 2toa 1 
a nd then take it back to a 0, 

Listing 2 is a simple typewrite r 
program tha t demons tr ates t his. Listing 
3 allow • you to use a n Epson or simi lar 
printer . The program uses t he norm al 
Commodore print.er syntax. Ente r it by 
using t he Buie loader . If you press 
Run/Sto p and Restore, you will need to 
re-enable the eof\:ware by typing SYS 
so122. r 

PROJECT3 

Wiring diagram 
10 FOR rf -0 10 18 

c.ntr.ni<s 
I 

CBM64 
M 20 PEAD A 

2 
3 
4 
5 
6 
7 
8 
9 

10 
16 

c 
D 

10 PO E 49 1:52 •N, A 

E 
I' 

40 NE XT 

H 50 DATA l b9 ,1 , 14 t , ..', 8, .. ::', 5 1,l b5, 

J 
K 
L 
B 

bO OAT A 133 , '45 , U, 5, '"; .. ,,1 ;:::S, 4 0 , 7b, 

A 9'4, l b b 

Listing 2 
10 GE f A$: IFA • • ""THE N10:RE H I NPU f A CHAR 
ACT ER 
2 0 N• ASCCA1">·• 32 : REH OUTPUT I N LOWf R CASE 
3 0 I FN<97 THENN• N-3 2 : GOT070:RE H OUTPUT CH 
R1" CODES UPTO 6 4 
4 0 I FN<> l6S THENGOf070: REH FI FOR UPPER C 
ASE 
50 GETA1":I FAS• " "T HEN!l0 
60 N• ASCCA$ l 
70 PR I NTA1";: REH OUTPUT 10 SCRElcN 
80 POKES657 7 , N:RE M PRI NTER DATA 10 POkl 
ll 
90 POKES65 79, 25 5 : REN PORf ll DIR~ C I ION DA 

100 POKE5b5/8 ,2 55rRE H DIRECT J ON DATA POR 
f A 
110 POkE56570,t ~3 : REM SE T B I T 2 OF PORT 
A TO I - OUTPUT 
J 2~ POKE5657 6, 15 1: REM Rt S I Of<E BlT 2 10 N 
ORMAL VALUE 
130 GOf010:R EH RETURN TO S TART 
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Listing 
te pr in t"'3 HIS A••cHno d•t• ..... 
11 ,._ c J ,-,3 • cursor down 
12 pr1n t" l!t:!Pl• •- Na 1t ." 
13 ,._ cur.or doo«'t,r-ff 
28 f ort •5&432toS J l411,..••d• 1pok e 1, •1t • t+a1,..•ti 
39 if t( ) 82 4 28thenp,..1nt " typ1n9 _.,.<r ~--• 1n d 
• l • •l•t-t•"J.-nd 
35 prl nt"• l nt .... fe c:• ,.. • .c,y for u- - type :il•Y• :5oe72 
lll to r • - init l•I I-. " 
341 ,._ ....,,t•,'f91lON 0 ..t,i.t .e 
49 ay•:5oe722 .. -· tee d•tal 41 , 12,:s , t6S , 1s-.,201 , 4 ,2 4 9,6, 173, 12,:s, tee, 
52 , 3, 15 2 , 72 , 138, 72, 173 , 12 
11e dat• ~ .1 6'2 , e, 221 , 11e , 11N1, 24&,62 , 232 , .'2 4, 3, 2ee , 2 
.. 6,4t,~,48,2'9,20l, 13,24 9 
129 dat.•4 2 , 291, 32, 4 8,Sl ,20, ,65, 4 8 , 41, 261 , 9 1 , 48, 7 , 2 
et ,'96 , 4 8, 33 , 76,97, 197,2 4 
138 d a t a l e:5,32. 76, 9l, l'i'7,201, lbe, 2 48,B,28 1, 193 ,4B , 
2 .. . 20 1, 219, 16, 18,41 , 127, 76 
140 d•t•91, 19 7 , 169 , 10,3 2, 187, l., 7, 16'i' , 13, 32, 187, 197 
, 76, 12, 1<N1, 1•2 ,e , 22 1 , 1 13 
I~ d•t•IYB , 2 4 8,8,232,22 4, 3 4 ,296,2 4 6, 76, 1 2 , 199, 169 
, l<Nl, 133 , 252, 169, 138 , 133 
16& d• t. a.2':51, 13 4, 25 4 , 16&,25:5 , 2 4 , U•9 , 9, 181 ,2:51, 133 , 2 
'51 , 109,8, 101, 252, 13 3 , 252 
178 d• t •208• 196, 254,288 , 238 , lb 9, 27 , 3 2 , 187, t9 7, lb9, 
76, 3 2, 187, 197, lb9 , 12,32 , 197 
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e of the main selling point.a of the 
inclai r QL is tha t people can 
cquire a powerfu l 68000 compu· 

te r for a rela t ively small sum. 
It's main drawback was the lack 

of fas treliableatorage. But that isin the 
past, for Quest has produced a product 
line for t he QL tha t includes CPtM 68K, 
dis k drivet, e.nd memory expan s ions. 

Hardware 
The hard ware consist.a of a range of 
drives , a disk controller board, a 
RAM board, an d an expansio n 
coneole. The drives range in 
capacity from 200K to 
SOOK and with the ex­
ceptio n of the 200K 
unit, are based on 
Shuggart half. 
he ight driv es. They are 
housed in a smart pla1tic 
case (5in x7inx 15in) wh ich 
alsoco ntain1 thei r switched mode power 
supplies. 

"' 

To use the disk drives, the device 
dri ver must be loaded from the Micro­
drive every time the QL is switched on or 
reset, which takea about 20 &ee0nds . 
Once loaded, t he drives can be operated 
from QDOS with exactly the &ame 
commands as t he Microdrives , except 
that the device name is now FDVl_ 
ra t her tha n MDV I _, 

l t iapouib 1et.om ovecomplete M icrod­
rivea to dill by altering the clone 
program eo a ll re ferences to MDV2_ 
ru dFD Vl_ 

Once on dis k, t he improve ment in 
perform ance i1 quite significan t , espec­
ially wit h any software tha t needs to 
access masut.orage freque nt ly. Copy ing 
individual fil es fro m Microdrive to dis k 
ia perform ed with t he norma l COPY 
command, u both MDV and FDV are 
known to th e system. 

Af\.er the drudgery a nd un certa int y of 
uaing Microdrives, the dis k drives are a 
joy. Th e Ques t drive i1 well integrated 
with Q DOS, a nd ope ra tes well thro ugh­
out th e t.eat.t. 

A detac h able ribbo n cable connecu 
the d rive to it.t controller, an expa nsion 
card that plugs into the lef\.ha nd side of 
the QL. The bit sticki ng out the aide i1 
covered by a blac k pressed alumi ni um 
box, in the same st yle u the rest of 
Quest's ki t.. 

Inside iaa Weste rn Digital floppy disk 
contro lle r chi p capable of runn ing Bin, 
5.25i n ,3.5i n, a nd 3in drives. This board 
a lso contai ns the ROM switc h req ui red 
for the CP/M 68K opera t ing system, 

The d isk drive 1yatem oomeaco mpl ete 
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with a Microdrive cartridge containing 
the device drive r needed to control the 
disks and any aoftware using them 
under QOOS. On version 1.02, there is 
a l90 a utility th at allows CP/M 68 K to 
read QOOS files . 

The memory expansion board u8e8 
Texas 64K memory modulet, allowing 
up to 5 12K or RAM. The boards are 
availa ble in difTenmt sizes from 64K at 
about £100, to the 5 12K maximum st 
about£500 . 

There ill also a useJul piece of software 
avai lable th a t allow s the memory ex· 
pansion to be used aa a RAM disk . Th is 
package emul a tes the Microdri ve, or 
diak d rive, in RAM. Rat her than waiting 
for the Microdrive to find you r file, and 
load it into the QL's drive buffer . it is 
available a lmost inatanta neous ly and is 
th en placed in the drive buffer . lf you 
have a ll of the memory expansio n , thi s 
facility makes thing s a lot easie r . 

The review expansio n wu the top.of. 
th e·line 512K model. My only maJOr 
problem W88 inse rt ing it into the QL. On 
the first atte mpt, I inadvertently bent 
some of the pin s on the QL's expansion 
connector. With a little patie nce and 
practice, t his can be overcome, but it is a 
matter of techn ique - something not 
documented in th e manual. 

Apart from this minor h itch , the board 
worked faultlessly . The ext ra memory 
great ly improves the QL in terms of t he 
size of programs that can be run and 
increased work.space. 

The real power of the memory expan· 
aion is realised when it is used with the 
RAM disk 10ftware . Abacu1 loe.ded from 
RAM in about ten aecondJ, and once th e 
progra m wu runn ing, a help tcTeen 
appeared in about threeaeconds-about 
the 1&me speed as the floppy disk drives . 

As with a Microdrive, the RAM disk 
must be formatted before use , and any 
programs must be cloned from Micro. 
dri ve to RAM disk . Thi s takes about two 
minutes . Unle A the RAM disk package 
hu been ron figured to set itaelf up from 
Microdrive in boot·u p, thi e can prove a 
litt le awkward. 

To use the di11k dri ves and the 
additi ona l memory at the same time , 
you need the espanAion con90le. Thi s 
all ows up to four expansion card& to be 
mated simul taneously wit h the QL, 
leaving room for the extra power eupply 
needed when opera t ing more than one 
expan ,io n from the QL. 

At the time of writing this review , the 
expa nsion consoles weren't availa ble , 
but at Quest in Cambe rley I was given a 
'ha nds on' look at t he final prototype. 
The un it wu demonstrated wit h a JM 
version of the QL's ROM which still had 
10me bu gs in it , but it worked well with a 
variety or expansion cards and their 
U80Ciated firmware . 

Software 
Th e CPIM 68 K is 1upplied ei the r on two 
5.25i n disks, or five Microdri ve car· 
tridgea . A ROM cornea on ei ther the disk 
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controller card , or a special OS card for 
the Microdriv e venio n. This is used to 
diaable QOOS whil e CP'M 68K is 
running and is automat ically awitched 
in and out at nettUary , hence th e name 
switch ROM. 

The CPIM is adve rt ised by Quest as 
offerin g'• proven and familiar environ· 
ment in which to develop applications 
eoftware'. Th e Digital Research syatem 
supplied doea indeed offer th is, coming 
complete with a 68000 assemble r, a C 
compil er , and severa l utili t ies. 

Th e problem is that th e QL will not 
run these with out eome additio na l 
memory . Th is rather import.ant fact is 
not mentioned in any of Quest 's adver· 
tise ments to date. 

The CP1M 68K operating system is 
impleme nt ed in coaju nct ion with 
QDO S. Thi s mean s tha t if a cha racter 
need s to be printed on th e screen, CP 'M 
has to mak e the appropriate QDOS call. 
Th is switch es out the CP/M ROM, and 
a witches in QDOS which then prin ts th e 
characte r on the ecree n. Control is t hen 
returned to CP/M which resu mes run· 
ningth eprogr am.C learl yw ith allo fthi .s 
the 11ereen handlin g it ra the r slow, but 
not un\188.ble. 

The cul'l"enl CP/M 68K, venio n 1.01, 
is being reviewed for improvement to 
t he disk drive response time and to 
amend a few bug, , Diak aooeN is 
certain ly slow compared to th e IBM PC 
or the Apple, but not excee.sively 80. 

These speed problems ste m from 
at temp tin g to cram a fu ll CP ,M 68K into 
the QL'1 available memory - th e 
system run s a lot better wit h addi t iona l 
memory . 

While at Quest , I witn essed the C 
rompil er and an assem bler workin g in 

SPECIFICATIONS 

conjunct ion. The QL took some time to 
rearrange th e files in a setofC programs 
which had been prepared and compiled 
on an IBM PC but the progra ms 
compiled and ran. 

Documentation 
The manuals are gene ra lly well pre. 
tented and avoid computer Jargon. The 
first time user is taken through every· 
thing on a 1tep by ste p basis. The disk 
drive manual has a good index, making 
it a good reference book . It lacks 
de1eriptions of th e standard QL pack· 
ageaand how to use them with the RAM 
disk , and is also light on the gene ral 
specificationsoft he system. 

Verdict 
Overall, Quest has developed some 
useful additions that go a lot further 
towards realisi ng the poten t ial of the 
QL. The review system d id need a little 
refinement here and there , but Quest 
1&ys thi s will be fixed before long . 

Therei s nowaythattheCP ,M68 Kcan 
be used with Microdriveaforanyseriom 
work. Without a memory expansion, the 
syste m ia too small and slow. 

With the additio n oftw o400 K drives , 
the 128K RAM, and the expansion 
console, t hings begin to look a little more 
realistic . And having spent £1600 on a 
QL, monitor, and the a.hove equipment. 
you will have a system tha t will nm 
68000 software at a decent irpeed, and 
aho allow more efficient software pro­
duction with the C and use mbler 
packages. A price of £1600 is a lot for a 
machine t hat wuo rigina llyproduced as 
a cheap bminess/home computer . But to 
make the QL perfo rm well, add.ons need 
tob .. dded . 11".l 

-­_ .... _ 200K - aingle £286.35, double .£.458.85. 
400K - aingle .£412.85, double £573.85 . 
800K - aingle .£.488. 75, double £688 .85. 
64K £113.85, 128K £ 182.85, 256K £343.85, 512K £573 .85. 
£11.45. -­CP/M UI< 

os .... ... _ +4 to 1 card £125.35. 
disk £56 .93: Microdrive £91.43. 
for CPIM 68K on cartridge .£.45.43. 
Quest Internationa l Computer Equipment, 04215-66488 . 
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Beyond broke 
new ground 
with 1UI land­
acap1ng techni· 
que m the im­
meruiely auc· 

sm. =~~i1::.1:o"! 
1l take 1another 1nnovat1veslep 
forward with Shad ou:{i". a 
graphi c& • only. non-arcade 
quest -cum-strategy gam e 
which 1t cla1nu •• the 1111·orld' 1 
first ever 1con..dr1"en adven­
tur e 

Shad ou fi" 11 sel Ln the 
futu re whert! 1,pacecrafi can 
trav e l between stars , but not 
plan ets Plan s for a n 1nter-

~~8v~e:C~ d=~~f~~~:f:~~~ 
mu::ro-du1k and . ror i,orne 
b1zarrerea94:,n,embedded 1n the 
1pme or one Ambauador 

KC::1!ra1 7.,ofT, a traitor, de­
&1rell unwenal dommat1on He 
has kidn a pped Kryx1x and 
i.ta i;.hed him on the t.kyfortress 
ZofTV_ As m1&Ston cont roller or 
a n orga n1sa uon called Emgma. 
you must reiM:ue the a mba588· 
dor before tim e run s out 

Enigma 111 a &Ort or Magn1fi-

SPECTRUM 
FANTASTIC VOYAGE 

Not only a neat little 'ra \·erna ' 
g8me , Fanlaslic Voyag~ might 
teach you more lhand eft finger· 
~-ork 

The titJe '1 licen.sed from the 
film but - like others -
borrows httl e more than a 
~nano Which 11 not to aay 1t 
Ul.n 't prell )' good 

You've been micro-mm1atu· 
r1&ed a l\d 1ruected mto the body 
of one Dr Ernes t Hacker , •nd 
dueto a foul·upw1th the reducto 
ray. your only hope 1s togetout 
In your &ean:h for the eight 
t1eattered p1ecea of your •ub­
marme you' ll have to reduce 

l!i•RJMClltHJ;Jl:11 
SPITFIRE '40 

lr you can't a fford the £250.000 
or ao it would COl:ll you to buy a 
real Spitfire 1n Oyingco nd1tion, 
you might be tempted to look al 
th11eomewhatcheaper s1mula­
t1on from M1rronoft. whoee 

~Jlfhn:}a~,; .n W:!~:n,h!'!!:~ 
pit 11 likely to be ra ther 
crowded . I can't see would-be 
flyers clambering oYer each 
other to try 1t., though . It has 
.some finit·rale combat aequ· 
enc.et but the actual flying 
control, are 1luggi1h and jerky. 

In (act, the only place where 
they're rea II y hot 1• at thestart , 
when the fire button allows you 
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cent Se, ·en, a lthough Superb 
Six m•)i{htbe moreappropria~. 
Theft! 1 Manto . a tranaport 
droid, eMentia l for getting the 
rest or your crew aboard ZoffV 
Maul is a 1111'eapons robot, de­
signed to be an efficient killing 
machine but untested . 

Sevrina, Mari , and Torik 
are alien cr1m1nals skilled m 
marlumansh1 p. lock·p1cking . 
weaponry and explOAl\'H . Com· 
pletmg the team a re Zark 
Moon tor. the human leader a nd 
unarmed combat expert, and 
Syylk, an 1n&ect.01d. 

g:) 61] -- "'"' _ ... 
' 

ag~::~~t;ti:;:i~::;~~f 
,cons f11mall graphic 1mage1) 

~:~JO~st~~~;.~'!~tre;~:· 
All you have to do ia move a 
large cl"OM·ha1r to the de111red 
,con and preuthefire button (or 
equ1YalentJ to select 1t. 

Theecreen 11d1vided horizon· 
tally . Al the top 11 miMion 
command, 11pht mto three 

1n(ecllona. excu,e tum oun and 
blast v1ruse, . When the p1ece1 
are brought together m the 
brain , they t hrmk , and you can 
.,,cape 

You alart m the moulh . no 
exit right : thoee white p11lan 
areteeth Sop1ckupparto(the 
rocket that 'ton the tongue, and 
1t'1 down the red channel or t he 
throat. A parting or the ways 

~~;~;; ~~:~~ti!tZlT! 
the lungii then, p1ck1ngupa red 

:;=)~:o~~e~a~n:r ~,1 
that aprings out regu larly . 

It ', aa you flocit about 1n the 
two-ACreencavemo(a lung that 
you get your firat full apprec1a. 
t1on or the ammat1on . The 

to chooee from five p1lota, then 
from three modes (prac t ice. 

:~~;~:e cotom~ ~~nee!~ 
,uch tha t a ,light touch put.a 
you 1tra1ght through into a 
practice lle8llion. 

areas . Tothengh t 11a p1ctu.reo( 
the character in play while a 
countdown clock and a clwiter 
oh1x statwi 1corui, the colour or 
which md1eatet how the char­
acte r is (ar1nf (~g inactwe 
attacking, gett ing weak, et.c) 
ia on the let\.. In the centre is 
the view screen , an 1ri• (64 ) or 

~i:V:~ke::~:': 
and who else i.1 nearby . 

The lower lled.1on i, used for 
three main d11play1- ob,ect.t. 
moYement and bat t le - which 
are ca lled up on request . Each 
mcludes 1con1that allow you to 

~~;f./t':rk ca~cef~e co~':';~~ 
and acceu t.he other d111play1. 

The objt(U flereen leu you 
equip a character Th111how1 
weapona and equ1pment 1n the 
same location u the character , 
object.a bemg ca rried Cblank at 
the ttart )and a clwiterofact1on 
1com. The cluster leU you pick 
upordrop a n object , activate a n 
obJecU~g ann a weapon 1y1tem ) 
and make an ob,J«t ready for 
1mmechate use Ob.,ect.1 includ e 
rocket launche rs. amoke 
bomb8, toolk1ll, key carda ,&elr· 
destruct un,t.11. transporters 
a nd 8.880rted nnes . A bar mdi · 
c.ates 1111·e1ght carr ied. 

The movement i,creen shows 
a mucture of hollow and &01id 

keyboard rt't:lpon.se ia fast and 
the movement 11 amooth, but 
the coll1t1on det.ect1on ca naeem 
over~nthuaia1 t 1c. 

L1Yes left., tempera t ure, 

aeveral firm bas hes are uaually 
needed. When banking, the 
horizon-line jerU round in 
rather large lun:het, and the 
landecape beneath your plane 

~·u~ei~ ~m~ted ~:~!1.~~ ~ 
~:~: ,:::. pro:!:ewar!U:7io~e!l 
toOy beyond theedgeofthe map 
(or tou t h-e.ut England) but 
tho~h you continue to fly, the 
map 1an't updated . 

Havi ng listed the raulu , 
there are atill many good (ea· 

f;:.~:,!:~':!0
· ~:~~f,~ 

done, and the IOR.ware i.s well 
packaged. There are detailed 
inst ructiona on landmg and 
take-offproceduru, and a grea t 
dealofbackgroundi nformat ion 

directional arrow• together 
with a text deacr1pt1on of the 
loeat1on A solid arrow md1· 
cat.efl that movement m that 
direction ia possible; e,electmg 
one will cawie the character to 
move according ly. 

The battle acreen contain, 
similar d1rect.1onal arrow .s and 
penn1t.11 the character to peek 
into an ad.)acent loeat1on, t.o 
at tack . defend or retre at 

The gra phics are senerall_y 
excellent. My only cr1t1c1sm 11 
o( the ainall and differently col­
oured monitor 1com which 
allow mo"ement between 
BCTeena. The optiona l. \'Olume­
controlled, music 1a tint rate 
Playing t hegamewnngtheicon 
selection method couldn' t be 
ea11er 

There', a ~at deal m th11 
complex game and the count­
down element enhances the 
challenge. Beyond prom1.1e1 a 
later program which wall allow 
you to modify many of t he 
elemenu in Shooou·fi" · 

AlthoughShadoo.."{ire11nota 
game to get the a drenalin 
pumping. 1t doe1 offer a n 
a blorb1ng m1.M1on. One thing' • 
1ure - you'll find 1t different 
(romany t hmg you'veeverp lay­
edbefore. ..a....,,.11 
l'ri<o£995 
,......., Beyond 01·837 2899 

an area under threat from 
infed.Jon . You mwit sort it out, 
for your hre dependJ1 on your 
hoe ft . 

All locat1on11 art! labelled 

i:\:Iie :~~~Th~rj~~; 
walls have tome unuaual black 
and whi te texturing Organ.s 
and haz.arda have been given a 
lot or thought and the~ are 
many t urpriset . Good to look at 
and run to play, it '• a game 
you' ll come back to time a nd 
•gain . Bry.- SluMtr 

- 9110 
Price£6.95 ~ 
Qu1cksilva0202 · 
89 1744 

too. Thecombat practice9ed.ion 
allow, you to almoet rorget 
abou t the contro l• a nd concen· 
t rate irui~ad on maneouvering 
and ahootin4 - wat.ch out_ (or 
~n! ~~my 1n your rea r -view 

If you can get upin the airand 
deal with the enemy in real 
combat. your statua can be 
11aved t.o allow you to work up 
through the ra nlu . 

But (or all it. virtuett (includ­
ing excellent eound etrecu ) 

;r=~~ '40 looks be== 
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WIZARD'S LAIR 
Bubble But '• fint piece of 
Spectrum &0nware, which owetJ 
morethana l1ttlet.oSob~ Wulf. 
1.1 another attempt at your 
actu a l an: ade adven t ure; it 
aprea<b 250 ecreens over 11even 
level, of the cave.. rooma a nd 
pa888get making up the 
Wiz.ard's Lair, into which poor 
Pothole Pet.e haaatumbled. The 
only way to.scape ll by collect· 

SPECTRUM 
MIGHTY MAGUS 

Imagine a Cr088 between Quo 
Vadu , Booty a nd So~ry and 
you\ ·e gotM,gltl:,Magu• . 

ad~~~t~r:
1:~!r:~or~~: 

Magu .11, your que at tak ea you 
down thirty leve ls to a final 
encounter with F'raugy Th e 
Fierce in the Ri.11ing Sun Tern· 
pie. The adv enture ench when 
you ret urn to the ,tart. 

SPECTRUM 
BODYWORKS 

Aft.er has aucceMful televis ion 
programm e and pop-up book, 
Jonath an Miller has now lent 
h1..1 name to computer aoftware : 
Bod:,worb from Genea1• ~ 
ductiont . The package contist.a 
of sev en programs on t wo eat· 
tette1, a colourful wallch.art 
and an inttNctton booklet. 

Bod:,u:'Orlt., ia for anyone who 
want.I to lea rn more a bout ho w 
the ir body works, thoug h it'a 
more,uitablefortheclaaaroom . 
It promi!lell a.n exciting voyage 
of dia,covery ,round the human 
body, with 1tunn1ng ir- phiai. 
animatio n and gamea . One cu­
eett.e coven cell , , dige&tion, 
reap 1ralion a nd circu lation: the 
other , nervea, mu9Cles a nd a 

SPECTRUM 
CAR CURE 

Car Cure tetaout to provide a n 
expert mechanic at your ahoul· 
der . ltofTen information about 
vehicle diagnoet 1C1 a nd rout.me 
ma1ntenu>ee. There a re no 
graphu:::1 - jWlt menua a nd 
acrt!ensoftext and ,ta publishe r 
Simtron claims to have cram· 
med in 300 aym ptoms, 90 part.a 
and 900 raulll. 

Once the program·, loaded 

~:b,:~~:;:u:i~~:!e~':'::d 
.election ia two-keyed, tg ah1ft. 
and up.down arrow to move, 
and item selection by ahift. and 
right arrow . Single key ope ra. 
lion would be lesa clumay . 

Once you've made your ae.lec· 
lJon another menu a ppean, 
thiat.imeofdifTerenta.rea11uch 

:gi~~;l~n:f.;:te~1:8C~~ 
" 

.......,. •:,..-· = - · 
,r1111 A I 

oil ii .... = 
• :;. g 

,,., ~ ! 
are connected by Wardrobe 
Lift.land Magic Lift.a. 

Platform1 are patterned 
eq uarea, w1 th the odd brick or a 
different colour, and beware a 
CNnge of texture . Standing on 

;:Z:!v'::,~fl~~~:~i:~~: 
elsewhere in the great domain . 

Ladders are at.agge.red white 
diagona ls, but you can jump 
through them by pru111ng the 
'aearch' key . Thia iJ uaeful for 
checking pilea or Nbb11h or 
cheat.I for WM!rul items auch aa 
ah,eldt or extra magic. Shield.a 
protect you u long u theecre,en 

mara t hon aimulation. 
Theprogramaa.re1urpri 1ing · 

ly simple , and take little 
longer to go through tha n to 
load. 

I ata rted with the nerve. 
program.designed to 1llwitrate 

how the nervou.a 1y1tem con· 
Lrolsa nd~rd. inat.eathebocly . 
There are no u planation, -
nowhere are you told wha t a 
nerve i• or why .,.,-e have them, 
., you're t.aken1Lraightinto the 
t rantmiaaio n of a nervou, im· 

ing a nd IO on . Selecting one of ::e .1:}:r,:.~ ~i!~~,~~·:: 
fuel conaumption too high etc. 

Before any 11election you can 
mark the menu item, which 
highlig ht.I it; later you can 
review the route you've ta.ken 
- a clever and useful idea. 

The bottom level in aymp­
to~ it a •uggeat.ed remedy , tg 

=:.:;, ~::e~rw7tt
1:di:. 

cuJty rating and 10mecomment 
like'Gara~-1peciali1tequip­
ment required ', or'A competen t 
home mechanic can t.ackle thi1' . 
or coune, you may t hen have to 
refe r to a work.flhop ma nual for 
proceduf'ff, and tha t will prob,. 
ably te ll you u much, ir not 
more than, the program. And if 
you are a competent mechanic, 
would you be using Car Cu~ in 
the fint place? 

There are tome nice touchea . 
but.a n equa l numbe r of niggle._ 

There', the u.sual arTay of 
weaponry to help you, and an 

!~!r-dit~~~f1 e:~:s:JrO:; 
fou:lfve11. A, well 11..1 bib of old 
lion, you can a mau diamond.it 
and rin gs out of &heer greed , :r!~ei!:help you open tome 

>.. well u an array of good1ei1 :~r::.:.~·~rb!!lai:.~ even big-

The graph 1ca a re well done , 
and play is fut and furiou... 
Severaljoy1ticktarecateredfor 

borde r 1tay1 yellow (not long 
enough ). <kca.11onally you con­
front a montte r , like a giant ................... ~- ~ ' 

..:,: .... :i~· . . : ::: 

..... ,. ' •1• .. - ....... . 
1pider . You can nee , fight or 
cast a apell (atre ngthl I to 9). 

pulse . Lay-people are like ly to 
find the t.ennmology and 
graphicsdifficulttofollow But 

}~;it~f:~i'!t
1
h:1~™!,~~efuf1~! 

iei:J;~~u~~I: f~li!~~l 
cont.aina more mform at 1on 
than th e 10ft ware . 

ni:!:.e~th:e~~ ~~~~ · ~un~: 
mated illustra t 1ont of complex 
mechanisms . Th e 90-CallKI 
'gamea' are more boring than 
informative. ln 1hort, the ,of\. 
ware 1uffen from a lack of 
imagi nation . 

The ma rathon 1imulation ia 
de1igned to show how activi ty 
affect.I heart and brea thing 
ratet, body temperature. lac· 
late production and 80 on . It's 
explainKI bet ter 1n t he bookleL 
than a ny of the other progr ams, 

Th e ac:ree n 11n 't Just cleared . 
but 'curta1n1'a.red rawn acro111. 
This may look nice but 1t'11low. 
You can hold down key s for fast 
menutravene-ju.ta1well ,aa 
the keyboard re1ponae i1 other· 
wite rather slow and on.en 
miMN . Text 1.11 redrawn too 
frequently - more delay. 

The moe;t unuaual racihtif!II, 
and certainly t he mo1t uaeful , 
are Trace and Ok. Trace ia an 
e.xtention of Mark and LI u.led 
when you think a certain part 
may be at fau lt and want to 
check the aymptoms that it 
might cause . Ok it; uaed to 

1md you ct1n define your own 
keys . Even without the com­
plexity of Sabll Wulf. the game 
11 much more acceNible to the 
more humble player . lfyou 've 
mute red the harder example& 

d~~~~~~r!e~t."b~~1:t~:~~S: 
;,'1lhumbo:.. 8tl7"""""' 

l'rico £6·99 
PllltlitMr Bubble 
BuaSonw are 
0732-355962 

Regret tably I ha ven't ye t 
ca ught 111ght or the deadly 
dragon -lik e Fra ugy . Bonu.fl 
point.4 to Qu1ck81lva for 11.1 
30-name , u veable high a,core 

~ p=c:~i:.~~ri~~~~-. ~d 
the theme isn 't novel , but it'1 ~;ct;···;~~ 

Qu1cka11va0202· 
89 1744 

butcompletely fa iled to capt ure 
my interest. And I was very 
aurpriaed to d11COver that a 
male amoker aged betwee n 56 
and 65, who ii allO 30 per cent 
overweighl , can sprint at 16 
m1lea per hour for over a m1 le ­
i know I couldn ·1 

All 1n all I wa& very dis· 
appointed by Bodyu:or•• The 
graph1a1 aren't good, nor 11 the 
toftware particularly 1nforma· 

~~l~.v~ltor~ ~ ~~s1~~~~/:; 
eeen much better . For £16 you 
could buy acomprehen&1veand 
1lluatrat.ed book <or two I 

a...-
_ s,o 
Price£14 96 PIIWithtt 
Genes1.11 
ProdurtlOIU 
01-6808436 

rrom menua when you've check· 
ed them ou t a nd know they're 
not needed . And you can save 
and load rault d1agnoee, 

lik~;;:1fsf~~~~g:fc:rc: 
provide far more deta..1 I a nd you 
can lit erally have 1t to hand 
while you're at work. A ve­
hicle', workshop manual de-
8Cribet how part.II of a car work, 
how to d11mantle , check and 
replace them and there are 
many r,ult-finden on sa le. Car 
c~rejuatg1ve1you a rough idea 
of what may be wrong , and 

i:3;!~y:):!g~ r::t:,.::ra~; 
idea or what 's wrong before you 
start. Ho"·ever, of 1ta type it' a 
the belt I've yet seen . 

Brya.SIPJHtf" 

- 7/ 10 
l'rico£9.95 
P'Hlisw S1mtron 
0342·28 188 
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JliI]Jl_ 
~ 

PROUDLY PRESENT THEIR 
EXCITING NEW PRODUCTS FOR YOU 

THE MSX USER 
HARDWARE 

QUICK DtSK DRM •• . 
The fir11 rHI alternative to Micro-
Casset1e1 ........... ........... ........ 13t.OO 

(Sohware now being developed 
for this Quick Access Drive) . 

PRll'fTERS ... C 
J.P. 100. l100CPS-80COll 1H .OO 
J .P. 130o 11JOCPS-80COLI 229.00 
J.P. 136a l130CPS· 136COL) nt .OO 
M.C.P. 80 (4 Colour Printer P1oner) 

179.00 
Hardware prices .re excfu1ive of 
VAT 
Software prices are Inclusive of 
VAT 
Please tick the MSX Software 
required. 

WORLD LEADlll IN 
POLYESTD COATING 

TUNNOLOGY 

flCN APRIL 211tll6 

SOl'lWARE 
mus ... 1;nc1. vAn c 

ERIC & TliE FLOATERS ••••••.•••••..•. 5.15 
DRILLER TANK S .•..•..........•.•.•..•..•• 1.15 
BINARY LAND ........•.......•.•.••••.•.••. 1.15 
BEAN RIDER ..•.•....•..................... 11.H 
GHOSTBUSTERS ......••.•.••.•.••••.•• 11.H 
MANIC MINER ••••.••••.••.•.......• - ....•. 7.15 
STOP TliE EXPRESS ...........•..•.•••• 1.15 
DOG AGHTER ...•.••••.•..•.•............... 1.15 
NINJA ..................•....•..................•. 1.15 
JET SET WILLY ...•.••••.•.•......•......... 1.15 
ANT ATTACK ..........•..•.................. 7.15 
HYPER VIPER ...•.•.•..•.•.••••.••••.•..•.•.. 7.15 
SUPER DOORS ..........•••••.•.•.•.......• 1.15 
NUTS & MI LK ....••..••••••.••••••.•..•••.•• 1.15 
MAH NONG CRAZE .....••.•.••••.•.•..•. 1.15 
FIRE RESCUE ..........•.•..•.••.•.•.••.•..•. 7.15 
SUBMARINE SHOOTER ............... 1.15 

PICK ANY 4 TITLES ANO GET J FREE 

TlTUFREE C 
O ocharge 

lv."b!N ollO 

$$00- $012 1000 t1t7'S 
DSOO- '°'21000 at7' 

ssoo- 5012 2000 ...... 
0600- '°'22000 °'" P& Ppe,,bol .. 
r-.o..ot 10 

ssoo I0121000 
..,,. 

osoo I022 .... 027' 
P I Ppe,,t,o,i 150 

:1WbNol10 

ssoo 30123000 0715 

PIPS*'*' " 

BEAMSTICK 
FED UPWITli SPAGHETTI 
JUNCTION COMING OUT OF 
YOURMSX? M~ 

L..Ll8K 
HAS SOLVED YOUR PROBLEM 
Willi TlilS REVOLUTIONARY 
FAST ACTION, lWIN FIRE, INFRA· 
RED JOYSTICK ..•.......• Circa ! 39.95 

ONLY 
JOY CARO .•........ ............... ....... 1.15 

D ORDER ENQUIRY D . .,,,. ________ _ 
......... _______ _ 
,......., _______ _ 
ChlQ&,,e,~ 0,-, ffilOII pey ... 10 

~ 
Softw-CI OO~(Tot.i)C 
HercJwt,reOOOp,bCT~t 

·eoWYERS·. STEEi' MARS1t 
USS . HANTS. GUJ2 2tlJ 

·-· .•. """'" Cool 

t1125 [111S 

"''""' ..... ..... t2t •• 
'337' 0275 

TO FOC 

·-· ... 
au• ..... 
017' COTS 

'00 FOC 

·-· .•. 0725 '2115 .. FOC --VAT 15% 

TOTAL AMOUNT [ 
__ .__ ___ T Sendc,-... ..-0,0.,10 

~ ~~~-~tAtOOJE 



Mml of'the r.Jeum thw week and .. eheaptt,IO 1ryou'reJUlt 
are ronven..ont of p.me,1 on ~un, into machine code 1t'• 
ot.her maduM!I. Zapp, ho...,·ev· worth a look 
er , 1a an origina l. a1ngle-paM Combat Lyr&Jt 1• • ra1thrul 
a111emble r It cornH with an conven1o n or the &4 and Spee· 
editor, monitor, 1ymbohc d.l.- lr\lm plllff. and Durell hu 
aeeembler, hex editor and r.le added a rul~t roLaU.J\I 

Ku:::~~~~! 1
;~ ::.!:,°:iection ~ the 

c...l:l,- ta.II .... OIZJ.$44II 

...... £&.II ...... . 7J4.alt7 1 
,.... , a.ta , ..,... o:z,a-tn111 

COMMODORE 64 
Gatn or Dou:n loob very mce 
indeed . The rro phi ca a ttn't 
part icularly dtt.a1led , but the 
lrnacina t 1on that'a pne into 
them 11 •lnk1n1 h'a an arcade 
advlffttu.re and Virgin claime 
that 1tonl1 leavH 1'4 byt.Nfrtt 
We11 review 1l 1n f'ull lKIOn 

Gr1bbly' ,DoyOut11anamua-
1ng and tri cky liul e number 
Cnbbly II a cleverly animated 

froc, and whale the tNI. of tM 
graph1ca aren'l brilliant, 1t'a 
worth a leCOnd look 

Elu:Jon won't be r.ltaaed tall 
May l , but~reckonato 
have been work.an, on for fh""' 
monlha, 110 1t ahould be eood 

~:,.:rit~~~-~~ 
La1led 1Creena t.o nnd tM aeven 
rnagieal flowen of •' invarra 

.... .._ a.IS VlrDIIC-.01 -n7N7t --
:.._..::::c== ... =-... -----= r,=.11:=_-:= ---

a-=-----~ tuS=_ ........ m.s1411 c-=~-=~·~--~ EUO= _T ...... oaz-17J7tl 
, ...,. ta.M ~D7J4..fMMI 
r........ tu5 UIUIMlitOl»41141$ 

El.II ....._.__a..-,1m1 - ta..15 ....... ...-.etM-111'11 

SPECTRUM 
.A,A.Wro1t aounda almost too over 400 locat1on.e and the 
,ood t.o be true-a 100 perce nt atmotphere 1A en hanced by the 
machanecode,real·tuneadven· rnanu.c-npt te-xt and ,nph1c 
tu,. featunnc 'the unMlue alluat.ratior\f Summonedbythe 
walk·th~ ,raphaca ay. White GoddNII.. you •the War­
t.e:m' Wlucbeverw aryoutum, nor-Map, of Ca.,tle Arpnt 1 
the ~rspect1v e alte-n . Your muM rtt0,·er the (l'q'IM:nt.l of 
wk 11 to ret0,·tr nve atolen thekeyofhope.thela,.tdeftnce 
t reuuree from th e w1uard'• aga u .. t t he ahadow or Ma inor 
cu t le GamM Workshop II really bf. 

K~ o( H~ •• part two of conun,av1Lalflll"Ce1ncnph1ca 
1'0-~r of (x.poir 11wre an •htnturN 
....._ cus ....... 11.m»11 
..... D.15 C:CSll .... 17Sl 
....... a.158-W ..... 11-tll~ 
..,........ a.IS a.... W ....... Ol·NU7U 

....... , a.11 , ..... aa-111111 --

SPECIAL INTRODUCTORY 
OFFER ... ONLY £10! 

. . . cot ... - ·· .. ~ o1 Penooa1 Compote< _........,,__ ,..!Meadv""'-ol .... ~---,.-· , .. ,.,.1orzs-ond cot30_ to,.. . 

Thil-llMy'll-,..1es1-,..,.,.1.111e111op1 
- only 33p ,oct, lnlt ead ol 40p . POii and pocklnc ii -S.,t,y--~- ··· .. 

Please send ffll one month's frN supply of Ptfl0ft1I Computer Ntws with 
o,y ~ lmrodu<loly six·- subscription for £10. 

--~ 00 Cu,_..Ewope t:17 50 
OumonfMa.n'l'm t32 50 
O I endow my d.que mode poyob6e to Peoonol C~ ~ 
O PleoM tho,O- my A<tfftlV,to/0..iJJ,,lft#/OC.OII Eap,eu ca,d (de.le......,. not 

applKai,lo) 

Ac:cow,tNo -----

Sognod_ ---­
Whottypt°'comp,, .... doyouVM ? •••••••••••• 
0o you UM If IOf homeJWOfiJedu(oto()tl"---

~I I I I I I I I I I I lllltll 11 
Send to Sub.cnph<)n, Dept. 53.55 Fnth St,eel, London W1 

PC~ APRlLtT 1'86 



/Ill Make more things happen with Memoco. Ill/ 

Memoco Electron Robotic Arm 
12 Axis al movement. Arm ra,se and lower. 270 degree relation left or nghl. 
90 degree elbow movement left or right. 90 degree wrist rro,,ement ettfier 

Side al centre. 270 degree wnst rolatJon ,n e,ther direction. 
Claw open and close. 

Fitted wrth motor control circurt. Sw,tched from 5 \Oil TIL. Controlled by 
computer. Separate motor drlYOf pc,,yer supply. 

Ni-Cad 

A~~ D~~lr,"3 
Charges up to five batteries 

atatlme. 
Price __ £6.95 

Ni.Cad 

R4"cx'f>·~~t!~ies 
Guaranteed h,ghest quality 

EACH 
PP3Size9v £7.99 
U2/0Cel Si.le l.5V t2.85 
HP11.CCelSaze l 5V t2.65 
M'HP7 Size l 5V tl99 
MASize l 5V tL78 
8ormore-less 10%- An;mot 

lY..- 4 Y..v DCMctor$ 
StaH Current l'.XlrnA 

Dimens.ons: 
Length C>'a: _ 45mm 
Dia: ____ 24mm 
Shaft length: _ Smm 
Shaft dia: __ 2mm 

Price £1.50 each or 
10fc( £12.50 

R-Double<Mukitester 
43 rarces 

5¥"~----- £129.95 
lntertace cald £49.00 
=mcald £79.00 
~~.f £49.00 

EMOCO "''r~- ~ .... r:~~zw~~ 
15 WINDSOR STREET 

ELECTRON ~ MELlON MOWBRAY, LEICS 
TELEPHONE (0664) 63544 



QLBANK 
ACCOUNT GEIPIT ~ 

THE OFFICIAL MEMOTECH USER GROUP 
Fed up with infrequent Bink statements? Avoid Bank charges CA.UJNGA.U MEMOTECH OWNERS ... IF 
and keep up to date with Ol BANK ACCOUNT. Check your YOU'REN OT A.MEMB ER OF GENPA.T -
mongage HP, standing orders• Budget your b!Us YOU DON 'T KNOW WHAT YOU A.RE MISS ING!! 

• Automatic Posting of Standing Orders & other regular 
payments or crecMs LOOK WHAT YOU GET! 

• Delete', amend and even backdate entries Scroll through 1. MONTHLY MAGAZINE(BetwHn30140 .,.gn). 
accounts 2. 15% DtSCOUHT ON ALL SOFTWARE. 

3. BETWEEN 10"J1,& 15% DISCOUNTONALL 

• S4x different entry search routmes' HARDWARE. 
4 . FREE PHONE IN .,, OPEN 5 DAYS PER WEE K TO 
AN SWER ALL YOUR TECHNtc AL I PROGRAMM ING 

• Post llems to account headings chostn by YOU to suit PROBLEMS. 
your circumstances Prmt out md1Y1dual accounts & 5. ACCESS TO All LATEST INFORMATION. 
summary eg all payments to Bu1tdmg Society or 
Motoring expenses 

GENPATISONEOfTIEMOST ACTIVEUSERGAOuPSINEUAOPE 

* Output of Bank statemenl & accounts to mos1 Epson 
lltf CI..UB HAS rTS OWN SOFTWAAE LABEL SYNTAXloft ANO 
STOCKS ALL OTHER MAJOR SOFTWARE WrTl1 A MAJ... OROER 

compatibte printers Makes aulomahc use of memory TURN AOuNO Of <18 HOURS IN MOST CASES 
expansions MEMOPAO THE CLUB MAGAZINE CARRIES ARTICLES ON 

MACHINE COOE, GRAPHICS, PASCAi... FORTH, BASC, REVIEWS 
Cartridge & Manual (19.95 + 50p P & P, Cheques & POs Of LATEST SOFTWARE, PROORAMS SUBMITTED BY MEMBERS. 

10: ANDA HOST Of OTHER INTERESTING ITEMS 

soft w a r e 
GET THE MOST OUT OF YOUR MEMOTE04ANDJOIHOV'ER 3000 

cen pr 1m e OTHER USERSlf SEND TOCM.Y FOR MEMBERSHIP SUSSCRIP-
T10NS Ctt .OOPER YEAR TO 

10 Castle Str ee t , RUGBY . CV21 2TP GEIIPAT, 3 IUI.COCK STREET, IUIUIUY 1110 UH 

1r Coventry (02031 686162 

G~d CARWOO/J ISGROWING! Ei ·P (and you can reap tha benefit) - DYSAH ... ......,..,. ..., IITAOI 
~-1to,or1 0 r .. , .. .. , .. ... , .. .... . .. ... ... ... 

SIS SID .. 15.IO .. 70 1' .IO 13.70 

51
/ 4 

SIS ""' .. 17.25 ..... 15.10 ..... 17.lO ·~"' 11.IO 11.50 
DIS ""' .. 25.30 23.70 20.70 ...... 20 ... 11.30 2UO 20.20 

I 
SIS <>'!) .. 25.30 23.70 23.10 21.10 24.70 23.20 2110 "70 
DIS <>'!) .. ,, ... ..... 21.00 25.30 27"' 25.70 . .... 25.20 
SIS SID .. 16.10 1S.75 11.IO 11.50 ,,20 14.30 

a· SIS ""' .. 24.70 23.15 21.75 20.<0 20 ... 11.50 20.lll 11.IO 
DIS ""' .. 2930 27.45 250, 23.!D 27.10 25<0 ,, .. 2230 .. INAMltrNO.C°'M 38.ll) ..... 

l '/ " Micto SIS ""' 135 41.IO ,,.,. 
Okc,,..__uc.YATWIN._,.... .. s • .,..amao. s . OauDlolSIOtCIS.t>. k'Olf°""*"'DD • OoulmO.W.,QD • 0.-o....ty 

STOP PRESS: NOW AVAILA81..E MAXELL 3" ~ Oleks tvllilflblt In~ MOr,ot case 
u.eo Inc VAT & POSTAGE -- ,.,_ INAmt.trldOIW1 Pnc.sori 

ustlffl'Al'Ul (pillto,l\lfldll'riciell-10GO ..... ..... , .... -... ... ..... 10• bo. .. 
11' xl 'l r IPT ....... - .... ... . .. LiRi'ltl' .... ,...._ 
11· x 1•1,· m NCR 1000 14.45 .... 13.45 nc.Y AT.0..-.,he 
11·.,· ,,· tPT ....... - , .25 ~·· , . ., .... 20 ... ,...,.., 

11·.,· , ,· IPT 70 ... - ~"' ~ .. , ... -11· xt•11• m NCR 1000 ..... 1'.25 14..15 c.n-,. .. _. ..... 
11·x14'/9 tPT ....... - 1.30 , ... . ... .. _ 
"'8fTUOfnA . MTIOMlllritPtTw lOc..o.a. RRPC217 + VAT°'""PRICE t1N • VAT 

COIW'Ut'Ulcoe....abmedwiltl~d'IGCtofftM'lt · £11 + VAT-.i u 1-. ... 

GIJlWOOD't IT A TIOllllff CAT ALOOUI • FUii cob.f 224 - tUS l'IC 

C£j O•tWOOtl (Wl,olw,.J Umlletl ~ 46""-a ____ Cll110N •-toml113747 
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WIN A SINCLAIR 
SPECTRUM 

Britain's best-selling 
micro could be 
yours 
Here' s part two of our great competition that could 
make you the owner of a Spectrum Plus with 
Interface 1 and Microdrive. In conjunction with 
Sinclair, we're giving away two complete systems 
with ten runners-up prizes of top software titles. 

We gave you three screen photographs last week; 
here are the remaining three. All you have to do is 
identify all six games from the eight titles given 
below. Complete the entry form and send it to 
Spectrum Competition , Persona l Computer News, 
62 Oxford Street, Lond on WlA 2HG before Friday, 
May 3. 
1 Monty Mole 2 Battle Cars 3 Tir Na Nog 4 Sorcery 
5 Backpacker's Gu ide 6 Valhalla 7 Pyjamarama 
8 Strangeloop 

PCN 

,-------------, I Entry Form I 
I Name I Address, _____________ _ 

I I 
I E ~ I 
I The echtor's decision •• f,nal No conespondetnce will be I 
I 

entered ,nto The compet1t1on •• not open 10 employees of 
S•nd•1r Reseerch, VNU Business Publ1ce1,on1, Ou1ckset, or ~==~.!;... _______ ..J 



PSIZABLE 
DATABASE 
Armputerised database can be a 

boon, for a nybody running aclubor 
eepingacollect1onof,forexample, 

album •. Card index es are a ll very well. 
but a lterat ions look tatty , and searching 
and sortin g them can be a hefty task. 

One or the )at.eat database s on the 
market for the BBC ~hero (a nd Elec­
tron) is Pa, File, written by Ha 1Ku 
Software Technology , and published by 
Sigma Technical Press. Anyonefamiliar 
with the Ha1Ku Jap anese verse form 
might expect something short and 
esoteric. But Ps i File takes quite a bit of 
room, needing just u nder 12K for data 
storage. 

Presentation 
The package cons ist.sofa casset te or disk 
(the review copy was on C&J!.Set te ), and a 
32 page manual , a ll packaged 1n a 
video-s tyl e case. 

The manu al is well wntten, as you 
might expect from a company which 
specialises in comput er book s . Nonethe­
les1, it is sketchy in places, particularly 
when discussing the use of key fields, an 
important part of the database . 

The program it.self is pretty well 
1tructured , and 1f you have a ny know­
ledge of da tabase s 1n gene ral you will 
probably be able to find your way a round 
Psi File without much reference to the 
manual. 

In use 
p., F il~ uses the Beeb's teletext Mode 7 
(40 x 25) for display . Thi a is mainly 
becauseofitaeoonomical u.seofmemory 
(1,000 bytes ), but 1t dOOI al80 a llow all 
eight colours to be used . 

When you first load the progra m you 
are presented with a n eightoption menu 
and status information on the database 
currently 1n memory. Thi s mdude s the 
numbe r of recordscreated ; th e a v a I lable 
memory remainin g; th e est imated num­
ber of records you ea n squeeze int o It, a nd 
a space for any me1W1.gea from the 
progr am. 

The eight menu options . are fairly 
standard for program s of this type (&ee 
table). 

When creating a file you must specify 
the field name a nd type of each field, a nd 
whether you want 1t to be a key field: P,i 
F ile is hot on field types. Thi s ensures 
that the data in your file is stored .. 

efficiently, but doesn 't mak e the pack­
age as friendly as it might be. There are 
six data t~ : inte ge r , long integer, 
real, cha racter, stri ng and block stnn g. 
Each field type mu1t be 1pecified before 
you can enter data into it. 

Once you have declared the name and 
type of your field, you must decade 
whether you want it to be a key field or 
not. P•1 Fil e allows up to 30 key fields. 
and s ince most database s will not have 
that many fields in total. th is is 
generous. When you later come to 80rt 
and search your file . you will find 1t 
much quicker to use key fields than 
non·key ones - 80 you might as well 
declare them all. 

Menu options 
l Create 
2 Ent e r 
3 Ma.intai n 
4 Access 
SPrmt 
' Load 
1 Save 
8 Qu it 

When you've finished sett ing up all 
your fields, you can start enter mg data 
in to them. As you go through each field, 
you are prompted with the field name 
and type, and the length of the field 1s 
marked with white &quares which are 
overwritten as you type 1n your da ta 

You can delete charactena from your 
ent ry and th e white aquares refill the 
empty spaces. 

You can edit a.nd delete individu al 
record s, a nd you can a lsosort th em usi ng 
P, i Fil~'s bubbl e sort routine. Thissort is 
one of th e slowest sort a.lgorith1ms 
around but ha.JJ the virtu e of being sho rt 
on code. 

Searching can be performed on any 
numberoffield1, either a.s a key searc h , 
in which the progr am assumes it is 
looking for a u nique record,ora non-key 
1earch. A non-key eea.rch will present 
each record which matches a given 

criter ion . The criteria can be quite 
complex and on th e disk version may 
involve comparato rs such as' <' a.nd '>' 
as well as' •' . 

All versions allow wild ca rds and 
instring searc hes . You can use the '?' 
wild ca rd to replace a ny 1ungl e character 
a nd the '+' sign to replace the end or a 
word. Thus, for example. ' fo,o+' will 
match 'For ' , 'Foth ergill' , 'Footbllll' a.nd 
'Fool'. The in.string search uses the '$' 
symbol a.nd will match a. glve n set of 
characters if found onyu:hert in the 
st nngs being searthed. 

You can print your file from any point 
withm 1t to any other, or by usmg the 
sea.rch (acihtiesJ ustd escribed . L1m1ted 
formatlmg of text is available, to allow 
for the printing of add ress labels. for 
instance . 

Saving and load1ngfile s is straightfo r· 
ward, although the prompt 'Cmd F1le' 1s 
less than helpful. 

Verdict 
A typical application with ten to I 5 fields 
of average length can have betw een 120 
a.nd 150 records . Thi s is enough for many 
JOhl, a lth ough probably only for the 
hobbyist . 

The screens are well la id out, with 
good use of colour to d ist mgu iish the 
d ifferent parts of the display The 
program is in Basic, al though 11.s protec· 
tion is good and may hide machine code 
routmes for searches and sorts. If s 
surp ri sing how much guff is spoken 
abo ut th e unsu1t.abihty of Basic for 
i,eriout a.pplicatio ns . Compared with 
aome of the CP M-based commercial 
software l 'veseen,coded in Cor 6traight 
machi ne code, p., Flt~ is commendably 
qu ick . Even though t he program is 
RAM-based. a nd likely to be language 
rather than d is k bou nd, you 'll never 
hav e to wa.1t more than a. few seconds for 
th e file to be searc hed 

It may be unfair to compare a 
RAM-based program with a random 
accessdatahBM!, which can handl e much 
bigger files. but with RAM costs dro p­
p1ngall thet1me.a lot moreap pl1cat1ons 
software uses core memory for full &eale 
da.t.a sto rage. 

Pa, File is well up to 1cra.tch as a. 
smal1-8C8le home database , although 1t 
might hav e been nice to have more 
emphasis on the use of the product than 
on th e cleve r techn iques employed m 
progTa mmmg 1t. ,..1 

- Pai File - BBC Model B 
- £11.90 - Sicma 
Technical Pre. 0625-631035 -

ea-tte/Diu ._ - ­
Dool• .. --E-. 
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ACORN AND BBC 
Acom E-.ctron 32 K oomc,uter . ...... £88 .85 
88CMoci.lB32Kcom4)Uter ....•. HN .85 
N#Tt 5..25· 800K doub'e 9lded 
dual drtW ......•....•.. . . . . . ..•.•.. t34t .t5 
Opus 5.25" 800f( doubte aic»d 
dualdr1YeMttchat>ie 2329 .95 
Hobbit fqlpy tli J)9 ato,age system. .. (81 .8 5 
Modli!Ato8loll)Qradtkit .. • ••••• t71U5 
Canying cue tor BBC . . . • . • . . . .. t1 , .es 
Prllm Modem + Cornrnl Rom .. .•. . . £79 . 85 

ORIC 
Ork: 1 18K compu!M .•.. £21 ,15 

COMMODORE VIC 20 
lelot~ ---············ · · l!.14.15 
3 K Rlim P9(:fl;.... • ••••.••••• , t:12 .95 
SK Rlim C)IICk... •• •• •• • • . • £11 .15 
32K Ram Pll(;k.............. , . t2,t .t5 
Stonechlp Progtatnmeni Aid C.11 . . . t 14. 15 
&,peru,,.. data recotdef . £21 .95 
Standard ,ec::omer interface ...• . • . . . .. £5.00 

PCN APRIL271985 

ZX81 

lndHcomp 32K Ram'**'- ..... IHt.H 
OMNotah &4 K RMI C)IICk •• • • • • •• .•• t:24 .85 
lndetcomp &4 K Rlim peck 

swltCNble . . . . . tH .H 
lnctet,comp KeyboMI . .. . .... . ttt .85 

COMMODORE C8M64 
CBM&4 + Recotdef + ~idl +4 ~ o# 
IOttwat..... .. 1229 .8' 
~<Mita~ .. £29 .85 
Standttcl r«)()fW lntert.oe ........•• tS.00 

OTHER COMPUTERS 
•IBM PC 128K o...1 Ori14 +Mono acrNn + 
Ou!'Mdeilywt,eelprint•+ 
IOttwate.... ......... . . .. £2350-VAT 
CGLCM6cornout.,+~ .. . . £59 .95 
Atari 800Xl + ~ .............. £71 .95 
Ala.rt 800XL + 1060 0.. Dm9 ...•. £245 .00 
Ooldltar MSX+reco,oer .. . £191 .95 

MONITORSfTELEVISIONS 

~~2:=MMOt!l~ir..95 
5Myo3125N8 14• Normal 
At,eot .. . .... . £ 198.95 
S.,,)03125H8 1'" Hlgn 
AtaCdour.. . .. t'7t.H 
F~ TV/ROB MonMor . £231 .00 

141M3#11'ie'H """"- ._,., ==~·a-comouttr... . .. . . -· .. . 
Conot-.-C..... 
cornc,ute, ..... • 
C.seette care clNning lul .. 
Oitc:cat•dH~kit . 

N?;IUii#\~ 
5-ikoeha GP100 Dot M•lrix 
centronica . . .... . .. . .. . 
~GP100A.SOol M•trul 

f:11 8. tS 

. f:149.95 

£178 .9 5 
13 .85 
£5.8 5 

2149 .15 

RS232 Senel.. . . . . . . . .. .. .. . 2149 . t6 

~~~=2 ··~:::; 
BtOCMI' HR15 o.JsywhNI 
c.ntronicrt .• £3,U .95 

39 
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SINCLAIR COMPUTER REPAIRS 
f111:, rdiabfit rt1)1N1 by t.q,cntnot41 t11p19ttn, 
111""'1 1emccd s.ndkr COfflpulcn Nnce the 
~-- of lhe ZXIO OIN' pncc • indUM'l'C of 
• pMtt, iabow, pMQp MCI VAT11Taf)ffbvc o( 
fNh ' f'ooht6dic'ICMl'lfl ' \\.'hlle•)'Olt•Watltef • 

- .. -wllbk Sprdrwn ll 8 7' ZXJUIU0 .16K 
Ranit'995 Calorwnd•·11hche11\leorPO IO 
TV Sc"""" ol Q.n>bodte Ud, Frend!'• Ro-4. 
C-bnd~C6'3NP Td(0'223)llll11 

SPECTRUM~MEMORY 
EXPANSION SYSTEM 

11 System ltt t15.t5 IIC, VAT 
XICS,sttmFtctotyfitttt1£2fJ.H lnc. VAT 

PROGRAMMERS 
Urgenlly requ,red lor CONVERSION 

WORK lrom CBM64 onlo AMSTRAO 
Musi be HIGH QUALITY and 

conversant with MACHINE CODE. 
Wnte. g1vmg lull details. plµs any 

samples of your work to:-

SEVERN SOFTWARE 
15, HIGH STREET 

L YDNEY 
GLOS 

GL15 SOP 
We are also very interested m 

evaluating software for 
SPECTRUM'CBM64/AMSTRAD 

AMSTRAD CPC 464 
UTILITY PROGRAMS FROM PRIDE 

At..,,IW,.,.,_,,llt,,.,.,..,..._. {~-~ 

:::-?"i:~-=.:t...~=::.c -·c-- ...... 
:=:;:.i:,: -·---•LtM•·--­~- ......... ·•c..u• .. ...., 

••NEW•• 
~ ==-"C:...""'::.1111<,._ ===-..:.:r 
iS:&::~-

SPECIAL OFFER WORTH t3 .t5 

==::-.c:.=---:'·--.... -- -
...:=-~.!.'t":'~:­

PRIDE UTILITIES LTD (PCN) 
7 CHAL. TON HEIGHTS. 

CHM. TON, LUTON, H OS LUO UF 
Cl.1Stom1unouw• Ttl OS82-41115M(t-1Dlm) 

PCN AP RIL271~ 

MICRO FACTOR 
p,esonit 

MICRO-MECHANIC 
Written for lhe eYery dfiy ~ . MICRO­
MECHANIC .. a SIITlple 10 use progrtm 
requiring no computer experb$e. 
Al less than the price of an MOT faitutt. -1 
MICRO.MECHANIC be your guide through 
the Nies of lhe MOT tesl . 

S.sure ! S.ul e fl 

Buying a second hand car ? 
Let MICRO-ME CHAN IC tell you whtlt 10 
look kif In liter1lydo zensof lhe most popular 
cars in the second hand e1r marlc.et. :r==~~~~'°·= hrisk? 

AVOldof~~ :1e~~.~av~~ 
:'a ec, AMSTRAD and 48K SPECTRUM =: ~.~~: version you 
Cheqws madlt pay_. lO 

MICRO FACTOR 
1 A WHINaROOK OAIIOINI , LIID I 

Ll11 1AI ..... ...,..lb,....,. 

r.:.mm 
• !053758 1488 

- MAXAM-
FoR THE AMSTRAD 
THE COMPLETE COOE DMLOPMENl 
SYSTEM FOR THE AMSTllM> CPC 464 

* ASSEM8lER * MONTOR * lOCT lOPOR * 
"'::.=":..~~-::...~to 
fo,~--«-AIIHOt•~­

... ,__ l',oo c Wll¥Vol • No• 
~ loolono~MHOl·,11-Nt! I --11¥--....... to-(lf'l(lmoll ~·,..,..--~---lrC)lll ttU 

Ho<,,,,~ ln AU n.H k>nnab 

Tape (only) £13 .50 _..._ ... 
•••toM•l'NlfltNne ..... odapiot' U. .fO 

(Alpric " W .... V.t.t , p a p) 

~!~.!~ " 
... .~-o,f yow .t.Mtlrocl - ·--· ... »,u, ••n111" 

CURE AU YOUR CAR ILLS! 
c ...... _... l.tl ,,_ -- ""'f*k' ............. ... 
_,_ ..... .., .. ~ ............. h-,l"( .,,, .... -,,11r1 

~~~~':',:~:;:='.~':': .;:.~~ 
lhf• ........., 111tnrc •1t. ~,...-.,­_ _,rtff 

.......,..,...,., ..... ,,.1or ... lld .......... "°" ..... 



" 

F•II r,palr 11rric• urriH HI H ,no,t •luo1 
SAE for Mltst Almdlblf MIIIOrdff 

~~:G~S~ltCUall , ~ :£ 
Tit: OIOZ6403n ... ..-nt.mv.t.n 

NO HIDDEN EXTRAS 
sv .. • disks 

Nashua 
SSJSD 48TPI £12.60 
SS/DO 48TPI £12.90 
OS/00 48TPI £14.90 
OS/DO 96TP I £17.30 

3\l'i. disks 
SONY SS £34 SO 
SONY OS £46.JO 

Jm 
NA 

£15.20 
£20 .00 
£25.40 

All pr ices inclu de VAT & Carriage. 
Send cheques/PO to: 

ACCORDIT OHICE 
SUPPLI ES 

45 Mill R011d. Worthing, We!t SuSM'.lC 
Te l (0903) 503510 

MICROSHOP 

FLOPPY DISCS 
\Ii\ Id\ 

I I \I\ , \I \'-1 I \• 11 1.:1 I,, 

\\ I I • 

IIOI HI' \\111., I II HII ,11.::; :!~II 

CHILTERN COMPUTER CENTRE .,. ... ,....,......, ...... 
~ t1f00 ·---(9111,1··- ... ~ ... --..-. ... --,U..UC--IIUMU. :.-.......... _ ._ ....... _____ ..... 

IEwtllOWII COMPUTERS LTDjPCII) 
1UO.,,.~ .......... LU11LY 

~ a-::.:::::::_ z 

SPECIAL OFFER 

Oatalrf• dlskl 81 unbelievablti pnces 
15%off al rNdy LOWp, lcff 

until 30 June 1985 
WriM or phone NOW tor otfer details and 

spec:ialordertoon 

mlCIOIIW.rtCIOIIWTD 
-1111. Ttl ,(otll001191 .. ,. __ ,_, 

·-·----

BANG! 
M.lms surges wtilCh are common. cause 

extenSNe ~ to eomputen. pnntets disk 
drrves and TV Our hOusehokl tw,n outlet 2 
amo,500 watt (total klad) suroe suppressor. , 
complfflwithplOQ isessen~1 l ,00W1nlto 
aVOld costly repairs to ,oor equ,pmeni 

ONLY£9.95 
+ [1 .43plp 

e-..,.,. .... 0-...-. 
ESSTONE ELECTRICAL 

UMt a. 11411ED IIOAO. POftTM.fV(N. 
COflHWAU.. TIIIINO 

AU.OW280AYSFORDEI.IVERY 

PRINTER PROBLEMS? 
SERIAL - CENTRONICS CONYERTIR 

£59 .95 

:rrn::.:.i~~ffl Q~~~=-i:-
()11( .......... _~ .. .,...-._,. ........... ,...... ............... ,.... 

ffl 
mNlfO.~IIIOM _. ...... 
Tei aMlffllJI..,, 
lrDRIJl,llf"I 
D(M.(111("°'-"'llSWf:lCOMt: 

AMSTRAD OWNERS 
unl ock Amstrad 3-0fl1eare 

for cassette to disk u$e, etc 
Detail s from, or£9.95 to: 

PROSOL 
110 Keswi ck Road 

uu, caster LA I 3LF 
(0524 ) 36474 

• Bridg e Players • 
I, 'f"' ,r ,, " ...... · • , ,,._. " t. ~1 
f-" \11' 1 .. ,Ulf( \l ..... lff 

;~: " .... ~~.~· I :•: .... ~::;.~ ~ ,m. 
........... -4l,,,, .................... - .... .. 

,, ,...,,..t,., .... 1•1< .. ..-•n1•••fur1br,r&iud,ur 
"· · l 1tw.1.,.,1'()1n 
\1, Milbur• : hi 11~1111 ... h R, ..... ( h,c•, .. I.,.,, 
1(,7,1)11 
(" .,u, · l1•1·,,,..~ l'&t' 
l>o l't'I\ .,,. .. ._ . , .,.,l 

·t i?.>::.-.. ~-f~~ .. ;~~'.:' 
CO\ f\l OOOIU. 

C l2 
CASSlTrE HIRE 

ATl4H'411 llll l(lf'(,,\\ll\ ,\\,\U,\RII 
~Ott Tiii (l~(A"'f)"" 81 /1111;1 l)I Rf)\! 

DABSOIT 
ll8MAlt\("0'HA"lll\ll'1 )1\tll) ... \'I"" 

C,A\11\81(0\II A\ ... IIA811 \11\ltlllhltlP 
n I Ot t,,'ll>l'(ll DI\Ulatl RI 'IAl\"o, , 
'1UC"I Hlll "'' CiA\fl CIIARU Of ll ~• t',,( 

P._P l()TH IIHH,. H)lt 110 ((l\l" I U 
\II \181 lt\lll,11.11 NY.,l(IUQll Oft NY.,l-'I 

ORl>tRTO 

DABSOFT 
Jt(illlot0.0ll4HO, u , , ..... m I \If \lltJI C, 

••.wsw1••-"I&m1 

DATA MANAGEMENT 
- Leading the way in QL software -

Hbby , y~~ :,,.~~-.)7'0351 
o..r.-111..,_..,...,.,._""'°"~tor-

THE NEW 'FOREST' RANGE 
OF CABINETS 

A new range of computer cab inets. mad e~ our own craftsmen, 
designed especially for y:~n:~s::: ~c~fi~!~~ : ystem. Se nd S.A.E. for 

NEW FOREST CABINET MAKERS LID 
85 DERBY ROAD , EASTLEIGH 

HANTS SOS 5GW 
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QLSOFTWARE 
, ......... ~ -- [15., _..,vrS2...-.. 
_...._..., .. CUl:5 

·-- -~-·-- [ 4 1:5 

o .. :::n:~.i...~C.i.==-
O..Oll 1H lt0 

ortlllllll5ZIB..,._ 

.,.,.. 27128/25 on S ep-9o. 
Hl«lll,,_-.:t:T•....,. ~ 

,,_ £8.26+ m - £9.50 
3--49 PCS £1 39 +VAT• tl!I 50 

Setwl UK cheques, M~ Orders lo 
Dept PCN, SILICON an, 1 MIIINRold 

C.mbritgt CB4 1UY. 
AcceWVlu ertm. ,ttone 0223 3124$3 

LYNX 
°"9r508'cade~~ .. nuw,ty 

ptogtamt.~~Prq,ICII 

JET SET WILLY 

MICROSHOP 

WANTED 
PERSONAL COMPUTERS 

dmodelsboughllo,cash 

Morgan Camera Company 
160 Totte nMm Court Road , 

London W1. Tel , 01-3882582 

COMPUTER REPAIRS 
IN SOUTHEND 

',PffT~UM 611( lll(l ~ O .. 
(fl- ~1(1() 

MINNIE MICRO ELEC TRONICS 
12(.1 1l1PrnE s.p1.an•Ot> Sout,,,.f\(I 

TIPl0702620JJ61~ 

clJ- .u,,~ot- • 

WORKBENCH 

You've read the feature, now for the 
components you need, and all your 

computer components, read on! 
We will try • nd tr•ck down 

ANY specl• I components rou 
n .. d for no extr• cost, see 

our SPECIAL OFFER S 
Log~ P,obel(Jt 1:650 -.. ---... SA E lorbtlO 

~uSoftw .. 
Unit 10, ......... ~ Shi , Mersh Lane, 

f"rod "*", Chtahire WAI 78X. 

Computer Repair Centr e 
"··~'°"'""p,ot,k,,11 .. .-.ro-,~' Tltfflcalt•fo, 

~ ::~~=~D~~ :E 
Sidewiys RAM 6254 £:21 39 
El)f0ffll2764 £8 21 

27128 [15 00 
Phone : ot213552$ lll llli ..... r.M. IP'ArWCUJDED 'NJD~ · 

HEMEL COMPUTER 
CENTRE LTD. 

Enfield Communi cations 
135 lh JhSt rn1. Pt.drn End. Midcb 

Td.01..fn!l7772 

ttwt ldlolly .... ...,.,,,_.llor ___ lD 

L I E lltCIIO l'Elltl'MEJW.S 
s~~· 

~e.,qAQ1 3•'f"£ '°" ......... .__ ___ .... ,c;,,,,', .. .tli( 
~~ ...... w. ........... ....,_ta, 

OO•Clto~ 
Allol8C.C-.~W111Drf9)1'1........oe 

nn.~_.....Ofl .. ..., 

BBC SPECTRUM REPAIRS MODEM LINE 11RMINAL UNIT VM 65001 
n. ............ , ............. ..... 

Hemel ';;':;~~t':t;!~tre Ltd. 
Hemel Hempstead , 

Herta HP1 3AF. 
Ttl:04 42212436 

ORIC 
SOFTWARE AND HARDWARE 

UNREPEATABLE OFFER 
10 titles R.R.P. £63.50 inc VAT. For the 
amazingly low price of £14.95 inc VAT. P&P 
£1.50. Orie Munch, Ratsplat, Ultima Zone, 
Superadvanced Breakout, Defence Force, 
Chess, K1llburn Encounter, House of Death, 
Nowotnik Puzzle, Zodiak. 

Four co lour printer plotter (suitable for any 
computer with Centronics interface) R.R.P. 
£149.95incVAT . Special offer£79 .95 incVAT . 
P&P£3.95. 

Joysticks R.R.P. £10 inc VAT. Special offer £5 
incVAT. P&P£1.00. 
Available from: 

OPELL TD, 
Home Farm , Wentworth Dri ve , 

Virginia Water, 

PCN APRIL27 1985 

Surrey GU25 4NY . 
Tel : (Wentworth ) 28n 
Tele x: 846 224 OPEL g . 

...... ...,... .. ..._ .. ,mn.1100-120t~ 
~ ............. cc, ..... 

* £12.00 * 
SENDZ COMPONENTS 

'3 .... -.....~(-$$3...,, .. 
""" 

OUR NORMAL PRICES ARE LOW 
OUR DISCOUNT CLUB JS EVEN LOWER 

~1~~~ 
BBCModel "B" 
BBC Model 08" + OFS 
Acom 6502 2nd Proc. 
Acom ZBO 2nd Proc. 
TorchZ802nd Proc. 
Enterprise 64K Comp. 
Amstrad 464 Colour 
Amstract 464 Green 
Amstrad 001 -0.sc 
5" 1DOK4-0TSS 
5" 4-00K 4-0'BOT OS 
5" BOOK 4-0/80T OS 

"""""""""""' Phone for details 
Phone for details 

C299.DO £295 .00 
1:365.DO t:360.00 
C175.DO £ 173.00 
C339.DO £335.00 
C275.DO £210 .00 
£217 .00 £212.00 
C300.DO £295.00 
C207.DO £203 .00 
C169.DO £165.00 
C86.DO £82.00 

(138 .DO £133 .00 

Dual + Mon11or Sland £320.00 £315 .00 
£280 .00 
£320 .00 
£10.00 

£192.00 

Cannon PW 1080A NLO £285.00 
Juki6100Dais~ C325.00 
Philips 7502 Green [74.00 
Phl1ps 7002 Colour TV/Mon C196.00 

~~«- ........ 1t'Jl,IIA T ....... 

W• carry mosr leading brand names. Many ott.. $fJJ\o'JCN , 
repairsfHC . 

For mDf9 lnlormatJOn on how ,o g9f tM fUI/ dlisooln pnctl$ 
Md our monw, prb hi. imre or~ -

K, E ,C, M, 
8 WESTWOOD LANE , 

WELLING , KENT DA 16 2HE 
Telephone: 01-301 3745 
CALLERS BY APPOIWTMENT ONLY 

.., 



IT 
You'd think alter publicity· ind ude detail• of the vi11tin g The complai nt wu upheld, 
eeek.ing politician• had team '• Lroublemakers ... but but the ASA noted thatS1nd a ir 
fin ished virtimi1ing innocent moet of the gubbina 1till looUI had, before the complaint w.u 
Scotland 1upportera, football likebeingonpaper . notified, changed the .... ·ording 

::i:·:~;:'-o::t~dpu~i:~~!;. ol~t:~t!:b~C:~~l /ror:i ~ro;:~ 'f~~~~~ doe9:'n~ 
tiontterma. Butnotabitofit . lheAdvertiaingStandatdaAu - real ly have the .ame nng to 
Shy and retiring Sperry, mam- thority again . The o>mplaint 1t , .. 
frame computinc'• answer to referredtoaQ L advert iame nt MHnw hi le ""'e have exclu­
&hyandret1redJimmyGrievea, that ui d 'you can load a 90K aive new1 of the lnter-G a lactu: 

~~e~:"?f:n;!.::~~s~:J1uic Jiii~':~1:i~':t 1~i::":'i ~CU::X,~l~:::~::i~~ 
c!,r:f;u~i~t~;r!.c:,, ~m~dr~ !:!~i:!ii~d~:~re::!~: :~.i~~.Wi~~h:f!!,~t ~~: 
Waring?), to produce a n ident.i· own progr am& took 90 ,econda pany for well-known comp uter 
ty ca rd .ervice for rans. for 2040 K. 1peciali1t Robin Bradbeer, who 

wi~et~e~~ i:l~hJ!t ~a:; r;t•:~ 1.---------, I :;:~~l;h!~r~~g C:~i:~: 
ann ual reefortheca.rd . Thi1i1 lawnmower . When you've ,~-------~, 
then puaed thl'Qllgh a ca rd I' finiahedfallingaboutlaug hing 
reader at the t urnstile. You'd itmightoceurtoyouthat1t'1not 
th ink thi s then contacta Sper - 1uch a daft. idea al\er all . The 
ry'1 ma inframetochec.kto.ee1r idea or9quat httle R2D21 n.in· 
you"ve been involv ed in any nin g round the ground, or 
GBH-related incident#. You'd Wobum Abbey whiathng/n on 
be wrong tho ugh, becaulle a ll EnglUh Country Garden II a 

~;!~:fJ:~o}'~~tuf:~:,i: litg:::~~a!:::~;r they do 
SystemAOlve, and Sy1temao lve thing9 duferently , or coune. 
sends a blackli st back to th e Brit1.1h computer 1how1 usual· 
club8. ly have a fair quota or pal lid . 

At th i,1 pomtyou mig ht well lankhairedhackers1nanorak.a , 
find yourse lf aakmg eome but the Hanover fair 1nd1cated 

~~~:'t!U:!~~k ~11 ~=~~ ~'i~fn<;i~~:.r:::.~~:::r 
to the home team, and will bn.i,.hing bim away from in 

LiGillfilD 

j)" -'--:-~-:-~-:·-:'.-. ~-~-: 0 

..... 

lJS Q '/Ou<" 
inH: ial: i..:.e! 
~ s~ 

PCN DATELINES ·-

fron t of a Commodore 128 
Apple Germany 18 curre ntly 

trying to bui ld on the German 
computer user '• undou bted 
physical advantages with va· 
riou1llttle1tem.1alongthelmes 
of thoee illWJ:trated here The 
Badetuch (bath towel! 1n 100 
per cent Baumwolle might be a 
goer. but we doubt ir there', 
much marke t for 'd ie Sport tu· 
che Wimbledon aus Crmcle 
C.nvu' Not 1f you have to 
prance around like that with it, 
anyway 

li'WMl3il iMi~1 
The BBC tcroll routine m issue 
106Microwav esrolled up mthe 
newagenta with an erro r 1n 11 
Line 1051 ,hould hav e read 
106 1 ?&350 • S't- 8:"&35 1 
(S<PS) DIV 256 

What a •hame .JU.liit when v.e 
thoug ht we had finally 
achieved a perfect iuue . Better 
luck next t ime 

Tl99/4• Exch•np (UK TI UHr 
Grou ) 

Apnl 28 Royal Pav,llon, Bnghton Chve Scally, 0273-503968 after 7 .30pm 

Computer Aided Production 
Man• ement Exh1h1tion 

Wembley Conference Centre David Houchin, 01-579 9411 

COMDEX Spnng M•yS. 9 

Apple85 MayS.11 

Electron and BBC Micro Uter Show Ma y9- 12 
M1croCity85 May 14-16 
Hona: KongCompConr& Exhhn May2 1·24 

DEXPOSou th 
Com Eu 
Nat SoR.wara & Comp E:xhbn 

Busineu Computer Show 
Computer Penphert.11 & 
E:qu1pment Trade Exhbn 
COMPETA) 

Ma 26-29 
Ma 7.9 
May29-31 

Atlanui. USA Interface Group, 300 .. '1rtt Avenue. Needham 
MA02194 USA 

Novatel Complex, Hammen m1th, Pamela Goodwin, 061-480 7863 
London 

Br11tol E xh1h1t1on Comple:x 
Hong Kong 

New Orleant USA 
Bruu.els 
Briabane. Au.ttrt.lia 

Earls Court London 
Ken,ingt0n Exhbn Centre, 
London 

PCN APRIL21198& 



0,.,-lo<~-tiw,,Olill'flo'MC-"'f' -.,.,. Ot...-C•--·-----........ f<WO,,.,,. £1t"°"g.,ti.,y11M•IM•IOOXl~'"*'"'llo01':>JI .,,,_IIIOM-,og,.•--•IOVlt>• ,-i-lllOM ................ ___ ""10ofl~.-..11°""--
,._ ... o., 1w.-. ...... _,..,_.,...., ........ 11'1 o,_. __ ,.,,_ o,,_ ... .._ .. .-io,..,.,~ 
r..::::= ::c~~o1--...:-:. =:::..::: 
r-lOM .. mN _.;y_,,, ... __ AIAP1ol'°'"'-' ·--_.,,,,._ _ _,. ~ ~ ...... -~=:="1.:::~~ .. = o-....,su,_,..._Col,,.10r .... y0tl§M(t,•f ... 

IOOXL••...--0:-w,1" ... -....C ...__...~-.,,-~.,..,~·· ... -·,a 
'°'C9_...__,JILPIOl0 [)' •• ..... ol-ol ~··-· - .... _.,_, .......... 
IIOOXLl_ .. , ..... Mc,.. .. ~..,...-

ATARI PACK S • POWER W1THOUT THE PRICE! 

ATARI BOOKL AND RECORDER PACK 
Thtl,Oflaool(L,._..»QIN_"'"'- I010_o,_.., _ .. ti0<'9J - --ii!_, . _ ... "<I .. ,_ ----jlf'l)f<_...lod .. I00 41 PICU ~IW-=*fll_.,. ~..=. ~ : .. ~7,\.°' .. ™no!';!.":.::::: 
P.: • •""°'-,.,,.._ -o,,c_111t,,...,..,., .. , "M 
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ATARI PACKS • POWER WITHOUT THE PRICE 

SILICA SHOP LTD. 1-4 The Mews, Hathcr1ey Road Stdcup Ken1 OA14 40X Tet 01·3091111 

ORDER NOW-OR SEND FOR OUR FREE ATARI BROCHURES 

-----------------------' T~~ SILICA S~~=u~~~-~~p~:,~ :6: 4 T~l~~;:~~~~~~~~~rley Ro.d , ' 
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