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QL fails first test 
ll'}'Jetrlt.lt.loe -4,C.,,,.c.n.clt ac«ss t imes arc upwards or a system that work! well on the 

IBM pares 
software cost 
tothebone 

The elusive OL has finally found its minut e. Spectru m works poorly on the OL. 
way to a few lucky customers. But The drivCl!I on the OL we saw 1bc fix will Sllll be a long time Drasttc software pnang from IBM 
the: machine that 1s currentl y going were clear ly malfunctt0n1ng , a nd rom ins . There isn't a ddimtc date should set the cat amo ng the: 
out is a distinctly unfinished pro- took. nearly five minutes 10 fail to for the arrival of the rcdc si~ d pi.gcons, a1 least in America . 
duct.Thcfamousdongle1 sa11achcd load the Qu ill. circuit boa rd . but two or thr ee IBM has just announced a com-
but1hatisunfortuna1elyth clcas t o f The keyboa rd a lso bches the: months seems the: ear liest date plete portfolio of PC business 
your problem s. OL 's image as a business machine . likel y. Thefi.1isstillh kclyto 1nvot, ·e apphcatt<>ns packages al less tha n 

The dongle. )'Ou'II recall. was The key tops arc expcnS1vc, classy sendin g back )'OUr machine , so StSO per module . All b.ar two ar~· 
fined after it was decided t ha t the item s. but underne ath there's the business customcn would be fool· IBM -dc,•cloptd : the others a rc 
OL's SuperBasic couldn 't be fined same old membrane, and " e fou nd ish to put their files o n the OL now. revised versions o f PFS:FtLE and 
inside 32K. and will be: rcmo, ·cd them unp leasant and d ifficult to ll owcou ld it happen tha t 8r i11sh PFS:Report . 
once the main bo ard has been use. For an extra £30 or so the industry 's blue.eyed compa ny The most important package 1s 
redesigned 10 accom modate it . machine could have had proper could foul up so badly ? Managing probably IBM Personal Computer 
Thcoret kallyt hiss hould mea n that s-witchcd keys. director Nigel Searle exp lains t hat Writing Ass istan t whkh includes a 
the whole of the Bas ic as initially Sinclair doc:sn"t acce pt that there Sindairfclt customersv. ·ould ra1her spelling checker . A Graphing 
specified would be operational on arc maJor problem s with the Basic. have a provisio nal machine than no Assistant can be used with data 
thcmac hincsnowgoingout - bulll A spo kesman told PCN that a machine. but this doesn't explain prepared with the Fihng a nd Re· 
isn' t . scree n edito r would be added, a nd why it was launched ea rly in the porti ng Assistant s. 

The OL is ludicrously easy to that the Basic was going through first place . The major packag e, Planning 
crash from Bas.c( tryusmga n a rray 'fi nal checkin g' . It 1sn' 1 clear Sinclair says 1hat at the tame of Assista nt. won' t be availabl e until 
w1thou1 d1men.sionmg i i ) and the whc1her or not this will include a launc h it fe lt the problem s remain- Jan uary , but first repo rt s cla im it 
ed itor isp nmit1vc. As u.sc:rsrect l\'e radica l bug-fix. ing could be: fi.a:cd in fair ly short makcs pac kagcsl ike Mult iplana nd 
the machines it seems that a maJor As far as the dri\·cs are con· order . The company was clearly Visicalc look ·second rate '. 
bughunt1sundcrway . TheMicrod - cc:rncd.Sinc la1radmit s thatt hc long wro ng. and the OL has already Existing owners of the PFS 
rive synta.,: IS bizarre (althou gh thi s access 1imes will be improved on become the star of an Adve r1ising progra msv.illbeab lct ou pgradef o r 
must ha, •e bee n de libe rate) and later model s. It's not dear v.hy a Standards Authorily ca.sc: (seep 3). $45 a nd other pack ages include a 

r- ---------~---- --- ----------'----' ---'--l complc1e accounting S)'Slcm for 

Future net netwo rk bul c.an aJso delive r inter· small business forS80; a S60chcquc 

GSTreadyto 
take up slack 
GST Co mput er Systems wants to 
offe r an improvcd opera11ngs)'.Slc m 
fo r the Sinclair OL 

·~n 
. ~-.-. ~ ' __ ,.._ 

It will be •somewhat more con· 
current' andoffc r bctterwindowm g LIM:......, : f llhn'• Mtwar1L 
facilities than the e 1:ist1ng na1i,·e Fu1ure Technology Systems. the 
SinclairO-DOS.1hccompany s.ays. British company 1hat promi .sc:s )OU 

The new OS. 68K/OS . claim s as more tha n ) 'OU can ge t from IBM . 
its strong pom ts the abilit y 10 run a has scored a maJor poin t against the 
multi taskedopc:rat1ngsys tem . mul · Dig Blue. 
tiple screen windows using a bit · Not only has it spcaficd 1hc 

face boa rds and sof1warc 10 get 1hc acco unt a nd stock portfolio pack· 
nc1v.·or k up a nd running, 18M ca n age: and 'Home Solution s· which 
onlyoffer cablingsofar . coven filing of addresses. home 

Futur e's V- et tran smits data at finance and so on. 
one Mbit/ scc and uses Concu rren1 The move folloM 1hc company's · 
CP/ M and DR Net as 1ls SOftwarc. hardwar e price culs a nd may reflect 
The interf ace card has II.sown 5Mhz a move to try to bring so f1wa re back 
Z80 processor and 32K of RAM to under IBM cont rol 
hold the nelw orking.softwa rc. IBM has rcfu.sc:d to comment on 

V-Ne1can supportup 1032 nodc .s the poss1bihty of the packagc.s 
- ci1hc r ind ividua l micros ot appearin& in Bnlain . or a ny possi· 
multi-use r .systems . A gatewa y bleU K pricingstra1egy . 
node 10 allow accc.ss 10 E1hernc1 is If the software co mes 10 the U K 
undcrdc, •clopmcn t . The costoft hc at a SI • £! ra1e II will cause 
netwo rk will be below £500 per palpitation s among nativuoftware 
node . houses. 

David Fra.sc:rs.ays: 1"hcre"snot hing 
old about the: 28l - it 's JUSt that it 's 
nQt new.' 

mapped colour screen. a new cab ling for its own loca l area 
Microdrive filing system , a device f--------------------.-J.----------4 
;.dep<nden, ;npuliou,pu, ,ubsys· MSX stati·c tern. a menu and form·handhn g 
packa,ge and a choice o r comma nd 
or menu-drh ·cn shell progr ams . 

Th e oper ating syste m will beg.in 
life as 1he heart or the GST s 
'wholesale' , ·ersion o f the OL. 

·w e may yet offer thi s as an 
alte rnative OS 10 the OL.' said 
Chri s Scheybc lcr, of GST. ·If the 
market is unhappy with the OS lhcy 
get . then pe rhaps ou r syste m would 
fit the bill.' 

He slres.scd. however , tha l ~i ng 
the OST opcra1ing system 'v.ould 
nol be cheap . The Psion apphca­
tions packages bundled wilh the OL 
will 001 v.-ork undcrGST s68K/OS 
-a nd any software that Vl'ould run 
under 68KJOS v.ould have 10 be 
purc hased in addit ion to the opera!· 
ing system . 

The OST board system - OST 
has yet 10 finalise: the price or the 
unit - will allow the deve lopment 
of specialized ·ou· for compulcr­
aidcd design. 1crm inal emul a1ion. 
data acquisit ion and point-o f-sale 
cak ulatio ns. 

Meanwhi le , OL software sup­
pliers arc springmg up . An ea r ly 
enmple is ca lled OIC\'e r Qlogs. 

TNMSX ....... -as fw.._., .. ...,. 
The MSX standard hit the: UK last 
week - but hardware . software 
and pe ripheral s arc lagging behind. 
The: Japanc:5C compamc:s subscr11).. 
ing to the: MSX 280 standar d 
shipped in from Japan Kay Nishi, 
the Microsor t guru who started 11 all 
off. to help launch MSX . 

The: tdc:aorMSX is that manufac­
turers can produ ce machines ba.sc:d 

around the: Z80A processo r and 
Mkr050Ct'S MSX Basic . The.SC wall 
use the same software and the: same 
periphe rals. so 1hc manufac tur ers 
can cnsurccac:h machine has a large: 
base of so ftware and add-on s from 
the word go. 

The price or this ,s t ha t the: 
hardware could be seen as a liulc 
ant iqua ted. bu1 as Micr050Ct's 

Cu rrently eight Japarlc:sc corn· 
panicsa rcinvolvcd -C anon.JVC , 
Sanyo, Tcltto n, Hitachi. M11SU· 
bishi . Sony and Toshiba -
although und isclosed new subscri· 
hers from the UK and Europe arc 
promi.sc:d. 

As far as the meat of the launch 
was ronccrnc:d. Ala n Kilkenn y of 
the MSX Working Group was most 
forthcoming: 'The: MSX compames 
will be launc hing MSX ha rdware 
intothc:U Kinth evcry nea rfutur e' 

As a pa) ·of! . he st rcs.scd that the 
eight machinCl!I on show (tv.-o of 
them in a gruesome red) were 
actually for the: Japanc:5C ma rket . 
'B ut some of them will actuall y be 
similar to those launched m this 
country .· 

All this leaves us in cs.sc:ntia llythc 
same position as we were before the 
launch . The machines use a Z80A . 
have 32 K ROM and standard 
peripherals . ca rtridge slot alld soft­
ware. They will be on sale from the 
Aulum n. a nd to be rompctiuve will 
have to be pr iced a round £200 10 
DOO. 
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ASA slams micro men 
Tllc Advenising S1anda rds A u· 
tho rity (ASA) has hil OUI at 
·recklessly misleadi ng' computer 
advert ising in its latest repon. 

A strongly worded editorial com­
plains 1ha1 some ad\•eni sing 1s of ·at 
best . an ambiguous and often 
recklcs~y mislead ing nat ure, at 
worst. of downright decept ion.· 

In 1983 400 comp laints against 
computer ad\•en ising were re­
ceived . 265 "''ere found wort hy of 
fun he r investigatK>n a nd 55 were 
uphel d. 

The ASA suggestst ha1 one of1hc 
reasons for t he mislead ing ad \·cnis · 
ing is t he rapidlychang ing lec hnok>­
gy and its attendant ja rgon. In one 

case a compa ny advertised a 16K 
RAM pack dcscnbing i1 as '£29 of 
free sof1warc· mistakenly thinking 
that 'software' descr ibed all compu­
ter eq uipment o ther than 1he rom­
pu1cr itsc lf. 

Another reason 1s lhat pa ns of 
the com puter business. especially 
software publishing. arc still at the 
collage industry stage with many 
people seuin g themselves up in 
busil\C'$$ with lit1lcornoeitpcrtisc in 
marketing . The report ci1cs one 
instance: of a 17·)·ear--0ld who 
adveniscd programs he had wrinen 
and was unable 10 meet the demand 
his adverts gene rated . 

But the ASA ·s ma1or criticism is 

DEC display 
There were hints of how the other 
half lives a1 the DEC User Show in 
west Londo n last week. Unfonu· 
natcly ror the organ iscr, t he othe r 
half is thin on the grou nd in these 
straitened limes. 

Digital Equipmen t (DEC) is 
jus1ly famous for its minicomputers 
and in this area it attracts DEC· 
compati ble suppliers. as IBM does 
at all levels. Bui DECs flagship 
micro. lhe Ra inbow 100 (no.,.,• 
joined by the Rai nbow 100+) has 
not made a great impact and th is 
was rcnce1ed at 1he show. 

Onl y about 1cn per ~n, of 1he 
exhibitors dealt wi1h Rainbo"'"S and 
a number or these .. ·ere shame less 
enough to find room o n their stands 
for IBM PCsor PC clones . £\ •cn so. 
they ga mely en1cred into 1he spirit 
or the show by dcmonstra11ng 
products not pre viously seen and by 
revealing plans . 

These were exclusi\ •cly business· 
orientated : Dungeo ns and Dragons 
was o rigina lly wrille n on a DEC 
sys1cm but times arc more serio us 
now. Jense n acro rdi ngl y lau ochcd a 
.,.,·ord processo r. Facts added to its 
business range , a nd Dat a Trans la· 
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tion prcsen1cd a 
system . 

Jensen 's WPS-80 runs on 1he 
DECmatc II as well as 1he Rain­
bow. Perhaps i1sg rca1es1 amac11on 
to users will be the modu le it 
includes to suppon non-DEC prin · 
1cn . It also has a calcu lator mode 
a nd 132 character displays . II 
costs 038. 

Facts Software's suite or account 
ing packages. known as Microfacts. 
has been expanded by two syslems 
cove ring Payroll a nd Orde r Proces­
sing. The mod ules cost !JOO. Facts 
may be more familiar 10 )'OU in 1hc 
Commordore conlext but do n't be 
dcccivcd - Microfaa s isn't-&imply 
a co nversion but a complete rewri te 
for the DEC system. 

Data Translati on's Cadplan. for 
1hc Sirius and IBM as well as D EC 
mteros. is a product that has been 
deve loped by builders and users of 
large-scale systems . lxlfon t Com· 
puhn g also had a software product 
with its roots in 1he big systems 
lcaguc- RIM S/MPG.1he Level II 
Cobol program gene rator de· 
velopcd by ISR of Piusburgh. Th e 
mtCro version of this pack age is doc 

no1 agains t the inexper ienced or 
those lacking tcc hntCal knov.lcdge . 
h roundly conde mns mail-order 
companies that take money from 
the pubhc but fail to dcll\·er 1he 
goods. 'To be blunt.' the report 
says. ·some of them ad,e rtise their 
prod uc1 before the product ex1s1s. · 
• No less than nine rompl:u nts 
against comp uter compan ies "'ere 
upheld by the ASA in its la1cs1 
repo rt . Hcadmgthc listwasS inclair . 

Sinctai r. wuh two previous com· 
plaints upheld in 1he last )'car. was 
cntic1.sc:d ove r lhc delays in dc li\·er· 
ing the QL. The ASA concluded 
that Sinclair's initial productton 
targets were not high eno ugh to 

wa rran1 the ad\•en1sing campaig n. 
Sinclair was al.so cri1kiscd ror 

claiming thal .sortware was avail· 
able on 1he Spectrum for playing 
chess ·10 grand master standards·. 

01he r compa nies1n lhe firing hne 
were Comp uter Discount Centre. 
Computer la nd. OKlrontcS. 0111· 
o ns. ln1erfacc. Lowe Computers 
and Softscl. 

The ASA has issued "' arnings 10 
pu blishers 001 10 carry ad\·~n1smg 
from Com puter Discounl Centre as 
well as Anco Software. Boom 
Software and Odyssey Co mpu11ng. 
Com plaints had been made aga inst 
a ll four compan ies but they had 
failed to respond 10 cnqumcs . 

Protek modem held up by 
Telecom approval process 
.. --Your mou1h may have been "'a ter-
ing 11 Protek' s ad\'ert for its new 
modem at £59.95. 

But Prote k now says there's 
going lobe a delay. II 1swa11ing for 
Bnt ish Telecom approval for the 
syste m; approval has apparently 
been delayed by OT for a month . 
putt ing back the release dale to 
1heendofJuly . 

The modem will be completely 
RS232co mpatiblc . though 10 run II 
some of the smaller machines .. 111 
need a n inlerfacc. cable and some 
software . Thc5C will be a\·ailab le as 

to be launc hed m the UK fully in 
Jul y, a nd Dclfon1 expect s to s1ar1 
se lling ii in September . It prod uces 
code to 1he same Cobol spec as 
Micro Focus' MicroCobol. and 
Dclfon1 will beconccnuati ngon the 
IBM PC as a vehicle for RIMS/ 
MPG. The price is likelytobeabou1 
!899. 

Approaching DEC from 1hc 
othe r side. Personal Co mput ers Ltd 
was demonstrating a Compaq. Via 
Crosstalk it had 1he por table IBM · 

sepa rate packages priced bc t"'c en 
£9.95 and £24.95 depe nding on 1he 
requirements of the panic ular 
mac hine. Pro1ck v.111 be prod ucing 
interfaces ror the Electron. Spee· 
trum and Orie plus special adaptor 
cables for 1hc Vic20a ndCommod· 
ore 64 . 

The software .. ·111 be menu drive n 
and will allow connection 10 Mic· 
rone1andTc lccomG o ld. Therc"' ,11 
al~bcop1ions ava ilab le forcompu · 
ter 10 computer communic a uons 
including memory and program 
tra nsfer . as well as ~mp ly t)'pmg 
messages down lhe pho ne line . 

compatible machine hooked up to a 
DEC Vax super mini. and director 
Alan Brown was propos ing ii as a 
portab le ter minal. 

For Rainbow users who didn '1 
make it 10 the Hammersmit h show. 
the DE C User Group Occuswi shcs 
it 10 be known that a PC Spcaal 
l ntcre s1 Group is being formed 
wi1hin Dccus. Membe~h ip 1s free 
but next year ii may cost £15. 
Con1ac1 Ray Wood) 'ear at D EC o n 
0734 8.137?..6. 



VIEW FROM JAPAN 

B)'So,p-

Commando 
raid recovers 
Apricot 

Tlois is ..,IHilltd A Tole of two TechnoloeiH-M was ..-rthe best of 
-.-the-.toftimes ; Nwnthe daythotlvisitedthefint......­
of .. N:r Apricot lo ·-n . 

TI,e,.lololsdriwwaylaythewreckq eof1 fomerllo<l'ofllritbll 
tec:lonolOl)', 11974 Norton Commlndo 850 ~ to J1pon 11,,.11 
U- Ind - striclleft , its fnlnl forb twisted Ind the ty,. ripped 
"- the Mlnglod wheel. Griml<inc throop the l)lin of kis broken 
-the-of-bike1ndmxlllnelreferTecltonMrXin 
the - of c:onfidentillityl cllllocuecl the - of the dlm11ecl 
ports. 

The .....,. iostllled tounnc bnk was - visibly dntinecl for the 
scraphe111_the_lllelychromedmvfflerlool!e<lnthoup N 
llld)at--llleff.lllnly1nutllldescipeclunscllhecl . Butthe 
.,..., Its_ rider IOll'ecl n he turned to Ills new pride 1nd joy 
..... -.. llonto lols lwo-<layotd Apricot-I SC", pelillps , of llribin 's 
-iolec:Mi<1lskills. 

Mr x "°'" to u,,llin - lo - to - ~ he'd 
--1-ofllthe-pomdeolersintheUS1nd 
......, Nd II the ports !hay hid in stock. We all cet Into computers for 
OM reason or uotller, I suppose. 

But wtoy.., Apricot, 1nd wt,y the only one in J1pon? The closest 

- - for - kind of -- Is lo Ilona: Kone, Saroly ~wllokesllNt,tlon,upNllwltlo1--ldk-better 
- to like N Oft lllin nk I mien,? 

M INfflS 11,11 Mr X. 1nd Ills lriefld wllo owns the only Sirius in J1pon, 
- 1 further lriefld II Swire P1eific, the olficill distributor for the - .. -. YII - lriefld, -mioc ln,m I busi- trip to the Ptoples' 
~Wlc: of Cllln1, w11 willift& to pick up the Apricot while m1kinc I 
-- for Tol<yo W 5w1,. could be penulded to deliYer the 
-"'to the .....,t. 

Mfint MrX kedto be penulded ol the ,..._,olthe imestmetrt. 
f« l"NSOftl I acknowttdce lNlt don't undem.lnd , M wn. Partty tt WH 

just liketlolltime ten'"" 110, - he Nked whot he rHd Ind helrrl 
.-the Norton-lo the c-of the Apricot N was ffl)' encourocinc, 
Of the l,lp-molutioo sc,... he Slid there wn none finer. The -
ajlOCls of the ~s lmpreuecl klm eqllllly , 1nd n I frequent 
-.1 nNOSt -the ll'lnlljlOftlbility stirred up ll'lces ol )ulousy , 
~ n the loc.i ffllftuflClurwlS hlff,otto .-lll)'lhlnc ne1r1y 
11-,ful. 

I liso ........ thll, next to the MIC, N is the prettiest computer I've 
we, MN. Furtllennore, ltis experiettce of computers to date is of I 
W1nc-,1...-- .. hewnuntycoinc to be-w1t1o1n11- kN 
dM•ker like miM. In fxt Mtold me that he'd Hffl'lftfl considered I 
l1111nesecompuler. 

To..,fflirMtheWonlStlrhe 'susincisn 1suflicierrtlyfnttom1k ethe 
added expene wortll .... . AMI if Ulef'I are worse position s on a 
...,.._nlfortheco,rln,lkey , l'Yeyettoseetheffl. 

Then he let sliptheflClortket, in the end, ...-lecl klmtowlrrlsthe 
Apricot. Thelriefld-wil1,-the-Sirius hid done I sel inc joil, coupled wNh 
an astute piece of psycholoo. Un'"'5 you're• Nilunt en,ineer or 
,,..._ ,thel<s-r,lnrns,thedlysofpioneeri"llnd- .. 
ill penoul computers .,.. pne . tt.rdw•re and softw• ....... settin&' 
friotldlior..,.. friotldlior 1nd we II seem to be cettloc 1o1o ... pportiH --Al the ffllft wlltltheSirius described N: 'Tllosewllooptfw the 11sy 
-. .,.. the cliopn. T1IOle who opt for the only-al Ns kind in the 
COllwb)' •re UM N¥ttlturers. ' 

AldtloM, I,._ , iswloytherois1nAprlcolinl-,1nd-day 
,orlllps M will llo the first in the -'<I with I ck,.,.,. kaybolnl , 
~ CPU, 1nd - wheels on the ,,_Nor,......._ sloould 
...,u,i,,c co.._ with N tloll's II N wil be rood for. 

AMSties in 
with~ Replica 

Com mon sense seems to hai.c 
mumph ed at Ad,..anccd Mcmor) 
Systems (A MS). v•hic h I!> o ffering 
11s 3,n d1sl.. dm·cs fort he BBC\\ uh a 
ut1hty 1hat enab les )'OU 1ocop) tape 
software onto the disk. 

The u11h1y is Replica from Oarcs 
of Winsford. AMS \l!On 'tcnro uragc 
piracy because: Rcphca can·, be 
copied. and users can mal..c onl) 
one copy of eac h apphcaoo ns 
program. 

This 1s a scnsit1,·e sub1ec1 a nd 
Acor n.soft 1s belien~d to be sti ll 
ncgo11a11ng \\1th Clues. se,c ral 
month s afte r Acorn ser.·ed an 
inju nction o n a compu1cr magazine 
for pnntm g a u11h1y !hat allows 

Registration 
deal for PC 
Soft\\·arc piracy~ Some companie s 
a rc approa ching 1hc proble m on a 
rKw cl1ad . 

CGCS has Just released us IBM · 
PC communteat1ons pacL.age 
'Al2 1' . For JUSI £9.SO )O U get a 
d1smbu11on disk "'h1ch ·may be 
free ly copied and shared by 1nd1-
,·,duals for 1he1rO\\ n use or 10 share 
w1thothc rs' .1ne ca tch~Wcll.therc 

software 10 be tran sk rred fro m 
tape to d1sl.. 

Rephca oormally costs £IS on a 
Jin d1sL.. AMS 1s asl.mg £199 for a 
package of d1sl. dmc and sof1\\arc. 
The H1tach1 unit 11 se lls 1s double· 
sided: for 1he pncc )'OU get a 
formatting disk w11h the formatting 
rout meso n one side and Rcphca o n 
the 01her. Cab les and an 80-pagc 
manua l arc also incl uded. 

Ntd, Pearson. AMS' mart.e11ng 
director , s.aid: 'For some time 
people ha, c been bu)'1ngourdmcs 
bu1 ha, c been frusaratcd bccau~ 
1hey ha, c been unable to load and 
run succcssfully man ) of1he expc n· 
swe games 1hey ha, eo n 1apc.· 

isn' t one though )·ou may no1 alter 
the progr am or lhc on-dis k docu ­
ment a tio n. and 1f)·ou \\ant support 
from the compa ny the rcg1strauo n 
fee is £29.50. 

While CGCS 1sn' 1 encourag ing 
cop) 1ng. 11 hopes users will come 
back 10 the compan y for more 
products and thal cop)·1ng will \\Orl.. 
as free ad,cr11s1ng. 

Rcg1s1ra 11o n is no1 nc«s.sa'). 
though 1f )O U do ha,·c m1crfacc 
problems CGCS \\ on't he lp unreg­
istered users . 

Co n1act Peter Go ldmann 
01-399 8530 for further dc1a1l.s. 

Kaypro enhances model 4 
Kaypro Europe has announced the were based on the Osborne formu la 
Ka)·pro4 (84)- a slight update of - Z80 proctssor \\ll h bundled 
the standa rd Ka)p ro 4. standard applications software . 

Enhancement s. "'hen the packaged in por1ablc SC\\1ng 
mach ine C\·cntually arn "cs m 1hc machine mann er . 
UK 1n September. will inc lude Kaypro. howc\·cr. dc,clopcd its 
impro, ·ed reso lution. 392K 1lu n· product w11h a \anct y o r models 
line drives and full and hair chara c- (includ ing bu1l1-1n IOMb W1nchcs-
1erantc nsity. ter) and upgrades (tt,-b11· 8088 

It's fair to say that Ka)·pro has proce ssor board). 
fared bcncr m the US where it Thcpricc of thc Ka)l>ro 4 (8-1)1s 
round a slot in the Osborne·t)pc e xpected to re main the same as the 
luggablc market . The machine s standa rd 4. £1.595 plus VAT . 
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Games cheaper 
An a11rac1,,c (2 ,s emerging a., the Shep hard, a director of Ace. ·1r~ the on l)' y.ay to comba t 

Casio breaks 
£400 barrier 
on luggables 

rod,·bottomrostforgamc~asmorc Thecompan) isa lrcad) IO\Ohcd cop)1ng.'sa1dMrShcphard. ·Coun· 
supphencut thc..r prices md1s1nbu11nglo "' -cost,1 dcot apcs tc rfe11crs"'on't bcab lc1omakea n) And now. a ll 1hc compu1mg J)OY.Cr 

In the wal.c of Mastcmo mc and ·we lool.ed a1 the games sor1 .... are moneyo u1 of 11 • )'ou'II c, •er need m )'our bncfca,;.c. 
Pulsomc ( Issue 57) . '"'o nc"' corn· marl.cl last yea r and felt 1hcrcwc rc Mca n"'h1lc . Mastc nr omc says 11 "The Cas io FP200 mainframe ,., a 
panics. Ad,anced Comp uter En- alotofproductsbutfcwou1lcts We hJ'JSOldmcraquartc r o f am1l hon compac1 310X220x55.5 mmun11." 
1cna ,nmcn1 and Allanus Sof1v.arc. al.so felt that games "'ould come tapes since launch ing 1h £1.99 burble s Ca,.K)" confu sed press 
have ente red the cut·pncc games do""n 10 a more acxcp1ab le pn cc game) announccmenl Once you·,"<= rero-
marlel "1>1lh programsc:ostmg£2.99 lc,cl this )'Car.' sa id Mr Shephard It now has 27 111ics "1>tlh anot her ,crcd from )Our 1ni11al d 1sappo 1nl· 
and(l.99 rc1,pcc11,cl) ACE ...ell, 11\ ~,1me!I. currcnll) fouronthe"' a). h ,salsobnngmg mcnt. ho""c,er. this A4 portable 

lmt1allyACE.\Oft""a rc ¥ia)(6 .90 ten lltle!I m:unl) for the Com mod· ou t games for the BOC m add111on loo l s mtercst mg 
butpn cc~rc 1110£299 m Apri l ·our ore tM. a t half 1hc pr ice of us to D ragon. Spectrum and Com- lt"spn cedat£3.15 plusVAT.has 
sales¥ientupte nt1mes.'s..·ud M1ck) rompct1tof'\' game, modorc tM. a foll q¥icrty typc¥i nl eMt)lc 

•••••••••-• r:P::-r_e_st-:-e--:l~D::-:B=-s- --1 ~~~~d~n~ ~;~~~:n~~-t;!:~ce~; 
""111 also ,uppon "'ord proce,i.mg. 

CJl]I . 
1n1..,..CG1oo,j<l 132:fHIIIM-~ . 

Printers/plotters 
Full widt h pn nt1ngand plo111ng 1) 
the promise of lntegre'<' Colour· 
JCI 132. V.'tlh SC\Cn colours m its 
normal 80-column mode but a 
com press ion option to g"c )OU 

132 col umns The Cent romcs 
int erface ,s standa rd. and buf· 
fcred RS2.32 op11ons arc a,a,1· 
able . The unit cos1s £550 plus 
VAT . II A L Compu 1ers (0252 
517175) has launched 1he S¥ice t · 
P Model 100 fo r £-'98. The 
wo rl horsc of dot·ma tnx pnn11ng 
has acq uired a n elegant big 
bro therm the Epson stab le - the 
J apanese company has launched 
lhe RX-100. a pnnlcr¥i 1tha 15m 
ca rn age and a pn nt rate of 100 
cps . If )·ou can·1 s1and the noise 11 
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pnnu more quietly at 50cps . The 
price ,s £517. As an enhancement 
for the O l, M1crohne 82A and 
83A pnntef'!I X-Da1a (0753 
72331) has released the OK · 
Wnte r module . This 1s a plug·m 
unit v.h1ch. X-Data says. 1m· 
pro,cs the prm t qua lity. adds 
bold-face pnnt and undcrhnmg. 
pm-addressab le grap hK'S. and 
'half -dot-addressab k ' graph1~ 
al 240 dol!Jin 1r :tn) lhmg goes 
,..,,ong 11 also fealur cs a self· 
d1agnos 1te routine. The price ,s 
£99 

~ 
E,...,.RX·l OO:_..UINI ... .,.. 

Storage 
Kaypro. belle r l nov.n for 11.s 

po rtab le micros. h:ts sta rted pro-­
duction of a 2.7Mb 51,~m Ooppy 
dme called the Dm eTec 320. 

•• d and 11s Casio Ea<r,;y Table Language reJlgge (CETL). ¥ih1ch uses only us fun· 
damenta l commands to handle data 
editing . procc-,s1ng and mpuLOUt· Prcstd has rcorgamscd the M1c· 

ronct, Viev.fax. Ou bncl and ot her 
mtero database) as a prelude to 
la unch mg ne ""' sen ·,ccs 

All the databases ha,e bee n 
brought unde r the Pre)tcl Micro­
computer ba nner l,() M1cronc1 sub­
scribers arc v.elcomed b) a nc"' 
fron t page <when they log-on 

Thi s is l,Qmcthmg of an iron) as 
V,e ,.., fax v.as the firs1 micro data· 
base on Prc ste l but ""as o,ef'!lha­
dov.ed b) all the pub lte1ty that has 
surrou nded Mteronc1. 

Ne¥i l>Cnt ct) pl:mncd by Prc)tcl 
include School Lml. - a dedic ated 
database for .sccondar) schools. 
!l ead Star t - a home educat ion 
da tabase. and Execu11,·e l\11cronc1. 
¥ihich sounds suspiciou sly hle the 
promi sed Business Prcstel tha t ¥i3S 
due to start last au lumn . 

~ 0,V,:•-- · 
Th e track-to-track access lime 1s 
les~ tho.n thrte m1ll1.strond ... o.nd 
1hc data tr ansfer r:uc S((IK,scc. 
The un11 will appea r m future 
Kayp ro systems. Ooscr 10 home 
Opus (Ul-638 1698) has release d 
""hat 11 claims is 1hc UK's first 
double -sided 3m drwe ,e one 
v.h1ch does n't ha,e 10 be 1ale n 
out and Ripped o,c r A 200K 
single unit cosu £229.95. a 400K 
dual £459. 

IBM back-up 
RemoYable ca,1 ridge S)'Stems 
ha,e sho""n remarl.ablc res1h· 
encc since PCN pronounc ed 
them dead in a mome nt of 
abscn l·mmd cd ncss las1 )Car 
Now APS MtcrOS)'Slems (0273 

put 1scompa 11ble wuh Basic. ¥ih1lc 
the machine itse lf suppo rts an 
ex1endcd Basic. 

The K ree n is onl) eight Imes by 
20c haractc rs of LCD. and the basic 
mode l haso nl) 8K of RAM. but this 
can be exp.anded m SK stages up to 
J2 K. v.h1le the 32K ROM can be . 
expa nded 10 .i()K 

Its C PU 1s the mcreai.1ngl) popu· 
lar80CR5 

Ca,io is still struggling to brcal 
free from !he pocke1-ca lcula1or 
image tha1 dogs 11. Claim ing to ha,e 
produced a J ib m:unframe ¥iOn ·1 

inspire conlidence but the FP 
sho uld advance us desire to be 
1:1ken ser io usly as a per sonal corn· 
pu1c r supplier. 

For more mform :1t1on contact 
Cas 1oo n 01--'50913 1 

420195) is offe rin g the Alpha 10 
and the Bcta5-pcnerse ly ¥i1th 
20M b and IOMb respcrt l\ el) . 
Whe n you e'<hau'!>t one Winches· 
tcr. you \1mpl ) add anot he r. 
Alloy (0285 68709) has en hanced 
t he PC-Badup cart ridge tape 
dmc b)' 1ncrcas1ng 1t.s data rale.): 
tr a nsfer po 1en11a l is up25 pcrct nt 
to I 4Mb mm The capacity of 
the umt 1s 16.5Mb. It cost.s 
£1.750. 



GAMES 
GAME TI T LE PUBLISHE R MACHINE PRICE 

1 1 Je t SetWiltv Software Pr,.ects SP £5.95 

2 19 Soace Pilot Aniroo 64 £7.95 

3 3 Fiahter Pilot Diai tal lntecratian SP £7.95 

4 8 AticAtac Ultimate SP £5.50 

5 4 Manic Miner Sott Proiect""" ~-Bvte SP ,64 £5.95 

• 9 Hunchback Ocean SP ,64 £6.90 

7 12 Ninht Gunner Dinita l lntaoratian SP £7.95 

• 30 Code Name Mat Micfomeca SP £6 .95 

• 2 Checuered Flaa Psian SP £6 .95 

10 6 Fred Ouicksitva SP £5 .90 

11 11 Blue Thunder Richard Wilcox SP £5 .95 

12 5 Ant Attack Ouicksilva SP £6 .95 

13 13 R. ~aboo !The Flea\ Ouicks ilva SP, 64 £7 .95 

14 22 Scuba Dive Durell/Martech SP,64 ,0R £6 .95 

15 27 Trashman New Generation SP £5 .95 

111 - Flioht Path 737 Aniroa 64 £7 .95 

17 15 Revof MCs Ua masoft 64 £5 .95 

18 28 Pilot 64 Abex 64 £7.50 

19 24 Snooker Visions SP,64 ,AC ,OR £8.95 

20 18 Blanner Alinata 64 £7.95 

21 20 P~ Ocean SP £5 .90 

22 26 Twin Kinnnnm Valtev B•~Bvte 64,AC £9 .50 

23 21 Fort>idden Forest Cosmi 64 £8.95 

24 - The Boss Peaksatt 64 £6.95 

25 - Alchemist lman ine SP £5.50 

28 7 Chinese J• """'ler Ocean SP , 64 £6.90 

27 14 Wheelie Microsohere SP £5.95 

28 - Killer Watt Alinata 64 £7.95 

211 29 Android II Vortex SP £5.95 

30 23 Suoer Pioeline Taskset 64 £6.90 

MICROS 
Top Ten over £1.000 Top Ten up to £1 OOO 

TW LW MANUFACTURER PRICE DISTRIBUTOR TW LW MANUFACTURER PRICE 

&1 4 Annie Ill £.2,280 AP ... 1 CBM64 £ 199 CBM 

1'2 , IBM PC/XT (2,390 IBM ... 2 S ectrum £99 SI 

1' 3 2 ACT Sir ius £2,525 ACT ... 3 BBCB £399 AC .... 3 ACTAa ricot £1.760 ACT .... Electron £199 AC 

... s 5 Wano Professional £3,076 WANG 1' 5 4 Vic20 £140 CBM 

&6 - Kavoro £2,595 CKC & 6 8 MTXSOO £275 MTX 

& 7 8 Olivet1i M20 £2,180 OL & 7 Orie Atmos £175 OR 

& 8 9 T elev idea TS 1603 £2,640 TH 1' 8 6 Dra on 32 £175 DD 

1' 9 6 DEC Rainbow 100 £2,359 DEC ... 9 9 ZX81 £40 SI 

1' 10 7 NCR Decision M at e V £ 1,984 NCR ... 10 10 Atari 600X L £150 A T 

These charts are compiled from both lfldependenl and mu!t1~ sources across the nallOfl They reflect whal's happening ,n high streets 
duflng the fortrughl up to May 17th. The games chart ,s updated 8\lery other week 

Neither ma,I order nor deposit-only orders are included in these hsttngs The puces quoted are for the no-lr1Us models and include VAT 
Information tor the !op-selling m1Cros is culled lrom retailers and dealers throughout the counlry and ,s updated every month 

PCN Charts are compiled exctuSJvely 1or us by RAMIC. who can be contacted on 0 1 ·892 6596 



POLYSOFT 
THE CEDARS, NORTHERN HEIGHTS , 

BOURNE END, 
BUCKS SLB 5LE . 

SHCTRUII All tapes originals-not pirates. 
Pott COS ... £5.IG COMMOOORI M 
Stt1rt COS ... CS.Ill tolllWII Chu cos .................. tl .tG 
WlltfN WarkNil cos ... a .ao lootl* FM• as........... cus 
... k M1Ni11 COS ... D .IO Sti111 as .................... tt .ts 
TlfflHCNM COS ... £$.IO _.,II M as. . .... Cl.ta 
GtmtMlfvft COS ... ts .N Rl111 Ot Power OS ......... ........... a .to 
FrtlCll!tlM COS ... £5.11 SpKt Pilot ANIR .•...••••....••. , tl .to 
AnUttlct QS .... . D.tt ... ..., os ..... £4.N OfllCIATMOI .... as ..... ts.t• ATIIOS 4&1t C.,fflf t1H .ID 
Asb'tlluttr OS ....• £4.IO ATIIOS PRINTIA £141.DD 
Qeupl1yer as ..... n. ts IW S, ltl TAN ...............•. tl .15 

""'"'· as ..... t•.n Ork M_. TAN .................. Cl.IS -· as ..... ts .to utdMt hM TAN ..••............•. t7.ts 

'- "" QS ..... D .90 Dttenct foRt TAN .................. tl .15 
AllcAIH ULT .... t:5.DO HtlaWt TAN ...•••..• .. .. £12.51 
Jtt Pec ULT ...• t5 .DD Orlcl ne TAN ................ £12.51 
UUrJttnla1 t.N.T •... ts .DD Orie Cale TAN ........ ... ...... £12.51 

"'" INC •..• £5.00 LMltut1• TAN ................. t11.t5 ... INC •••. a .oo ....,... CDS .................. tU G 
MMllmar INC ••.• a. oo Spt(lal , ..., . n n , 1tt1M t2tcl 
Gtl111t1rNl11tt DIG •••. tl .00 OricCN TAN .................. Cl.SCI 
f ~fltl ll DIG .... tl .OI AAtltlol' TAN ................. t12.51 
S,,nPil« ANIR •. tl .ts WoN S11rdl CDS .................. [4 .tG 

...... ~Oric1Atmol 

111 orders despatched by return. 
All price s INCLUDE VAT AND POSTAGE . 

GAMES ..• GAMES ..• GAMES 
THE VIRGIN 
COMPUTER 
GAMES SERIES 
£££££ 's of 
Ent ert aining Games 
for only £2 .95 
Each oook contams more 
than 20 quality games 
programmes, each one 
specially wr,tten for the 
ser,es and unavailable 
elsewhere. Movmg graph,c 

i::~5; :~c/g;ar:r:r;;,:::~x 
are all here and guar anteed 
to pro1v,de hours of 
entertarnment. 
Only £2.95 each 

M l 

GAMES FOR YOUR ZX 81 
MORE GAMES FOR YOUR 
zx 81 (£3 .50) 
GAMES FOR YOUR 
ZX SPECTRUM 
MORE GAMES FOR YOUR 
ZX SPECTRUM (£3.SO) 
GAM ES FOR YOUR VIC 20 
MORE GAMES FOR YOUR 
VIC 20 
GAMES FOR YOUR 
l!!!.C MICRO 
MORE GAMES FOR YOUR 
BBC MICRO 
GAMES FOR YOUR DRAGON 
MORE GAMES FOR YOUR 
DRAGON 

GAMES FOR YOUR ATARI 
GAMES FOR YOUR 
ATARI 600XL 

GAMES FOR YOUR TRS 80 
GAMES FOR YOUR O RIC 
MOR E GAMES FOR YOUR 
ORIC 
GAMES FOR YOUR 
COMMODO RE 64 
MORE GAMES FOR YOUR 
CQM_MQDO~R~E~64'°-~~~ 
GAMES FOR YOUR ACORN 
ELECTRON 
GAMES FOR YOU R TI 99/4A 

JAMES 
SOFTWARE 

LIMITED 
We program games and edu­
cational software to our 
cli ent's specifications for most 
of the popular micros. 
We require good assembler 
programmers to wo rk free­
lance either ful l or part time. 
We offer excellent remunera­
tion for the right people. 

For further details ring 

0734415840 
35 Skerritt Way , 

Purley , Reading , Berkshire RGB BDD 

THE 
PERSONAL 
COMPUTER 
HANDBOOK 
TIM HARTNELL 
The complete gurde to 
selectmg and usm9 small 
computers, mclud,ng an 
explanation of how they 
work and what they can do 
for you, a detailed analysis 
of the avallable systems on 
the market and how to buy 
them, and how to get the 
most from your computer 
with an extended step·by· 
step gu,de to programming . 
Only £3.95 

SPECTRUM 
MACHINE CODE 
STEVE WEBB 
BASIC has ,t's l1m1tat1ons. 

~!c~~~t~e~o,~et,:;~~':c'i':)!\ 
own lan guage , fac,J,tatmg access to the most 
sophtst,cated programming 
and stretching both the ZX 
SPECTRUM and it's user to 
new hor,zons in computer 
programmmg. This book 
fully explams what Machme 
Code ,s and how ,t works, 
before explormg the 
mcred,ble versat,l,ty o f the 
ZX SPECTRUM. 
Only £3.9 5 

A.,•,l•bltt from dfl good bookshops or dlTect from rhe pub/11/'IP~ •ddmg '1' , ..,_ fo thp pTICP of e.Jch book ordered fo co11erour posM9P •ndp•ckmg PINJf' 
mdf!' chf!'(lurt PO s ,uydb/e to V,rgm 8ooh ,md HYtd ro Compute, Books Offer J v,rgm Boob 61 61 Portobf!'llo Ro.td London WJ r JOO 
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The manufacturers ' 
naming game 
Having cn1c rcd the PCN L)·nx 
compctitK>n (Issues 56). I'd like 10 
explain why a good name is impor­
tant to 1hc sale of a new computer . 

Most people look for a compu ter 
whose name they arc proud of. 
When asked what make of comp u· 
tcr you ha\'C, it wou ld ~ silly 10 
answer ·r,·c go1 an Orange comp u· 
tcr' or ' I have got a Flan'. 

I recall 1hrcc )'Cars ago when I was 
loo king for a compute r 10 buy. I 
camcac rossonccallcdZX80. Wd , 
the name struc k me and it sounds 
fan1asttC. I went to buy a ZX80. 

After a few mon1hs of hard 
a nal ysing I realised that the compu­
tcrwas u~les.sfo r mc. I cou ld no1 do 
anything •lth it. I • ·as so disgus1cd 
wilh !he compu ter I thr ew it 1nlo the 
n,·cr. 

This sho-,..'l 1ha1 1hc first instinct 
of any compu1cr buye r wi ll be the 
nam e. a nd with 96K I sho uld think 
the L)·nx should do •ell . 
Da,·idTan 
Richmond. Swrrty 

Bw, is th~ srcond instinct ntcfflarily 
so fara/7 - Ed. 

Acorn - could try 
harder 
It is abou 1 1wo-and-a-ha lf )'Cars 
since the BBC compuler wa.s laun · 
chcd . and loo king at 1he offt0al 
Acorn hardware available. I a m 001 
impr C$5Cd, 

For instance . I thought Acorn 
was releasing its own ROM cxten· 
sion board ? Will ii be abo ut twice 
the price of il.S co mpeti 1ors and do 
less, and will Acorn then declare 
othe r firm s' prod ucts "incompati· 
blc "? Of course 001. Acorn cares 
abou1 its custo mers. 

If Acorn ca nnot find the time 10 
develop ilS ow n BBC add-ons 
(bei ng 100 bwy Rogging the BB C 10 
the Ameri cans. perhaps ). why can '1 
the firm e ndo rse othe r companys· 
product s. ,g Compu ter Concepts' 
impr es.sive cx1ension gra ph .CS 
ROM? 

Also, you would 1hink (-.1>Uldn'1 
you?), !hat Acorn would be keen 10 
keep the price of peripherals down 
to ma ke the S)'Stem look a belier 

PCN £10 Star L.u.r 

3 
bu y, especia lly cons iderin g the 
price of the computer in the fim 
place. As an exam ple, you can pay 
£60 ove r the odds for an ·off,cial' 
di sk d rive. 

I could go on abo u1 speech 
synthesisers, DFSehips, tapc rccor · 
den , 5Ccond pr0CCS501'$ ,tc, '1C, 

but instead I'll ju st mencion the 

Would you like to see your name in prin t? 
Here is your chance on PCN's lett ers page. 

BBC joys t icks (no, don'! laugh) . 
These arc about the cheapest on the 
mark et and they' re fully pr<>5>" 
or tional. So wh y aren't 1hcre self­
ccn1ring versions a nd why lhc 
awful case (arc they really surplu s 
hi·fi cabine ts)? 

The BBC cou ld be the Apple II of 
the futur e-its support making it a 
good buy - but Acor n maymi.s.s the 
boat, if people start thinking that 
the 6502 is a bit old-fuhionc d : 
per haps they shoul d buy a (cheap­
er) 68())).basc.d syste m? 

I. for one, don't want 10 be left 
with a n obso lete rompu1cr. so come 
on Aco m . less promiSC$ and more 
products . Affordable ones would 
be nice. too. 
I A Empson, 
Htnttl H, mpsteod, ll trlS 

I'm sur, , tho ugh, thu,'s no lrullr in 
tlrtoutla11dishsuggn1ion1ho1Aeorn 
ho.s just bought Torch to oblain it's 
s«ond proussor. That "'-'Ould bt a 
touch 100 eymcal- Ed. 

Help to design a 
computer desk 

As part of my A·levd design 
course I a m designing a computer 
dcskJ-.·ork unit with the home user 
in mind. I am mvcs1iga1ing what 
form 1hese units should adopt. 
"'hether it be an expandable S}'Stem 
o r a solid single unit . 

I want 10 know what readers 
would wanl from a com put er desk 
and would be gratef ul for ideas. 
S Pl,n d,rl,itlr, 
Kirkbi, Ktndal School, 
Lound Rood, Ktndal LA 9 7£ Q 

Calling all 
bulletin boards 

I'm writin g a boo k called Thc 
On-line Handboo k which will be a 
complete guide to goi ng on -line 
with mk ros. As well as prO\iding 
in form atio n about how to tap into 
the world 's comme rci al datab.ascs, 1 
would also like to offer r eaders a 
guide to amate ur bulletin boards. 

If any reader has a bulletin board 
tha1 is ru nn ing- even if only for a 
limited period each wee k - I will be 
pleased to include details or nu m· 
bcr, protocol and informa1ion 
3Yailablc. Please send deta ils 10: 
Ray Ham mond. 70 Greenway 
Lane:, Bath. Avon . UK . 
Ray Hammond , 
Bath, Avon 

When is an Electron 
not an Electron? 

I ha,.·e, af ter hours of ravagi ng 
cnc)'dopacd iac, discovered prob­
ably the most signillc:ant fact abou l 
computers and computing: The 
defin ition o f the Elect ron. 

The Electron was first used m 
1980 in 1hc USA. It is now being 
used aga in. It is sim ply a banner 
""hich at1emp1.s to persuade or 
repcrSuadc the American public 10 
vo1e Repu t>,ican and ils candidate 
for Presidency - yes, Ron a ld 
Reagan . 

So now. the dcfini 1ion of the 
Electro n has been exposed cxclu· 
sivelyfo r PCN. a nd we ca n no w all . 
once more, sleep peacefully. 
Anon (Amtricon) Votu 
Chorltyt,,,.'OCH/, fl,ru 

Spectrum wanted 
- in W Australia 

PCN has recently beco me availab le 
in Perth, Weste rn Australia, and I 
ha, ·c bought my first copy ( Issue 
42). Obviously . ii takes a while for 
the copies to ge t 10 Australia. 

I was a mazed at the k>w prices or 
com pu ten and so ftware in the UK 
and have writt en 10 various sof t · 
ware houses . I was also a mazed 10 
read PCN Billboard and s« the 
cqui pmcntbcing so ldsccond-hand, 
I rang all 1hc sellers but they had 
sold their equip men l mon 1hs ago. 

I want 10 buy a seeond-hand 
Spectrum 48K and will pay £10 
more than the best price you ha\•t 
had. Anysof1wareo r ex1rasa re also 
soug ht. If a nyone can help please 

r eply by air mai l 10: 
Wayne Smilh , 24 Wyatt Road, 
Bayswatcr. WA 6053 A us1ra lia. or 
phone before 2p m Br itish t ime on 
0106192n8545(cost 1s appr ox£I a 
minute ). 

Also. 1hc firs1 company to offe r 
mail order to Australia will make a 
killing . 
WK Smith, 
WA ustralia 

This must constitute gazumpin t­
but h, doa sound d,Jptrar,- £d . 

User group for 
various machines 

Fo r sc, era I )'tars micro users have 
had 10 belo ng to the user grou p for 
thei r particular compu 1er. Exccp-
11oru have been 1hc users of Fort h . 
Pasca l and 01hcr special languages 
for whom user groups existed. 

With the gro -.ing use of Basicodc 
and the interest the radio tra nsmis· 
s.Ons arc generat ing.surely the t ime 
has come for a user group where 
users or diffe rent makes of comp u· 
1crs can co rrespond and in ter· 
change programs 1hrough the user 
of thi s \•crsatilc Basic translator. 

If anyone •,rnuld be intereste d in 
forming suc h a gro up . I would be 
pr epa red 10 ass1s1 in its creatio n . 
lnl crcstcd readers shou ld wrilc to 
me outlinin g what 1hey would 
expect from such a group. The n . 
depend ing on the respo nse, action 
could be take n 1owardssc:uing up a 
BasKX>dc Users· Group. 
WK~nt , 
S(} Main Strttl , Nt"'ton, Dtrby 

Barking up the 
wrong piracy tree 

I ha\ ·c sat week after week refusing 
tobe drawn . 

I have smiled at the gullibi lity of 
the great Brit ish public . I ha, ·e 
listened 10 the whines or the 
sof tware houses . Butc nouch is,.·cry 
much enoug h. 

Software houses lock 1hc1r prog· 
ram s beca use no way do they want 
people to sec the miserable level of 
bit twiddling that goes on inside 
them . And 1hat is the only reason. 
All this horsc·fea1 hcrs about copy· 
right pr o1cc1ion is so !hat their 
rapaciou s appc1i 1cs for mone y ~'ill 
never be questio ned . 

Th e sort of people Yrho cause the 
softwa re houses 1hc grea test grief 
do not ownaco mputc r . Thc ydonot 
need a computer . and mos t of them 
wo uldn ·1 know a computer if one 
fell on 1heir head s. They do no1 
break into loc ked pr ograms be· 
cause they never load a program 
into a comput er. 

What inccnccs me is that the 
software house s know 1his. They 
have alwa ys known it. 

I used to know a so ftware pirate. 
He had three high speed duphca· 
tors, and l"A'O Telex tape duplica· 
tors. He could churn out 12 games 
copies C\'Cry 30 seconds. and copy 
stereo musicasscttcs in under two 
minutes. He didn'1 have to brea k 
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anybody's k>cking S)'!otem because 
he never loaded 1hc prog ram in10 
thecomputer . Hcmc relyplacc d1hc 
program casseu e into the master 
position on the fas l duphc ators, 
made a few cop y mas1crs. then off 
he went churning out hundr eds of 
copi ~aday. lfth esoft v.·archou ~ 
arc spending 1housands of pounds 
on lockings)'!otems. why iuo much 
money bei ng thr own down 1he 
dra in? 

Due to the nature of magnetic 
reco rding it is imposSlble to stop 
someone from copying the or iginal. 
ask the big record compa nies who 
have been trymg for years for a 
philosopher 's stone to pro tect their 
upcs ~It:. So. with it being so easy 
for anyone 10 mass copy computer 
programs, you really c,i:pcct me to 
believe that the oompu1emik who 
ma kes a copy of a game (fo r which 
he has forked out har d-ea rned cash) 
so he can swopa game with a mate is 
ban krupting the software houses? 
Again , horse-feat hers. 

I de not condone copyright 
piracy, but first you must define 
your pirate . 

Ther e is obviously no black o r 
white in the copyright prot ection 
laws. j ust shades of grey. Stop 
penalising the peop le who put the 
caviar on you r chips . alld go alld get 
the real pirates. 
Kevin MF ox, 
North Annon , 
Sh,ffi,ld SJ/ 7DA 
S York.r 

Fears of satisfied 
Orie owner 
I am worried v.'hc:ther software 
houses will cont in~ to suppon the 
ill·fa1edOric·I . 

I a m a co llege studcnl and work 
with an Apple the re. For t his reason 
I bought a computer with a similar 
operati ng system and proctssor . I 
will eventu ally get a disk drive but . 
as most of my money goes towards 
my acade mic needs. I shall not be 
able to afford the upgrade in iu 
present form. I ha\·e already sug· 
gcsted a ROM cart ridge upgrade to 
Orie, but got no reply. 

I hope the O rie will not just fade 
out like the Microta n a nd I think. 
given the chance. 1hc Atmos could 
rank a mong the top rcw micrm 
under £200 if only software houses 
pu1 some trusl in Oric 's new found 
reliability. 

I am pleased with the facilities on 
my 48K Orie ; I find i1 a pleas ure to 
work with. easy 10 type on and I 
ha\'C e,i:ccuted C\'ery Baste com­
mand in the 162-page manual 
without encountering any of 1hc 
infamo us 'bugs·. 
R~rt Skinnu, 
£/ford. Pl)·mou,h 

Spikey problem 
of mains surge 
I wonder if ot hers arc having 

We' re loo k ing for the best game s machine 
code p rog rammers in t he country to joi n ou r 
youn g exciti ng developm ent team . 

The rewa rds are exceptional fo r the right 
peo ple who show a high degr ee o f creati vity 
plu s a full knowl edge of mach ine code 
prog ramm ing for Comm od ore 64, BBC, 
Electron, MSX and Amstrad systems. 
If yo u would l ike t o earn £20,000 plus per 
annum w rite wi t h details to : Mr. M . Mahony, 
Allig ata Softw are Ltd., 178 West Street , 
Sheffield S1 4ET. Tel: (0742) 755796 . 

~lligi!Jj 
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1roublc with domes tic appliances 
in1erfcrring with their home: com­
puters . I ha \'C had a numt'Crohotal 
losses due to mains spikes a nd the 
like. These at 6rst seemed 10 
o rigina 1c from the frid~ but now 
1hc 1V has a few victories under iU 
belt . 

Thi s is somethi ng manufacturers 
could have taken care of at the 
design stage . Filtering the mains 
could easily be incorporated at 1he 
production stage . 

If a compan y tried 1o markc1 say a 
radio or 1V or video that lost its 
tuning or erased its inna rds. just 
beca use ano ther a ppliance was 
used, it wouldn ' t $CII many pro­
ducts, would it? So why should 
computer owners have to fork out 
c:xtra for a main s deancr which , if 
incorpor ate d in the machine at 
bin h. would doubtless cost less than 
if bought $Cpa rate ly. 

I would like 10 throw down the 
gaun1lc1 to the manufact urers a nd 
invite 1hem to reply to this "spikey' 
problem . 
/an Hay. 
Ulltboum~. E Su.uu 

Manic Miner 
elbows the boy 

I read recently 1hat a lead ing 
software house is to increase pro­
duction of £15 games . I wonder 
abou1 the projected mark et for 
these considering pricn generally . 
£1 .~£2: 'Gr ab the pocket money· 

market . The money is the re but 
where arc the versions of old, 
fa miliar games to exploit it? 
£2-£5: The 'buy a n LP on Saturday 
crowd·. Will the Manic Mine r give 
Boy Geor ge the e lbow? 
£5-£7: The ' l \ ,•c given up 5moking 
and can stay with these games· 
marke t. J.s this no1 the reaso nable 
limit for the pric:c of games'! 
£7·£10: The ·can I get it ror my 
birt hday' crowd . 
£1~£ 15: The 'hope Santa Oa us is 
kind this year· market. 
I am amazed at lhc software house' 
confidence in pushing the £15 
games. 

If the y stimulate a trend in pric:c 
rises the n pity help parents and 
fanatics . I wonder, could the soft ­
ware houses oblige your magazine 
with the breakdown o f the price or a 
popu lar game? 
Ma11h~w HlslHnt. 
Kirk caldy 

A ir you r opi n ions , share your 
experie nces or ju st point out 
our occasional blunde ... If 
you have an impressive w1y 
with words you may pin £10 
for lbe sta r lett e r . 

- Random Access. 
Perso,ra/ Compuier Nrws, 
VNU, EvclynHouse,62 
Oxford Street. L!>ndon WI A 
2HG . 

SANYO COMPUTERS 
The hardware and the software! 

{ .. 
/,i,.· . a nt 

The fabulous new Sanyo MBC 
550/555 with IBM com!)<ltibility, 
1281256K Ram, 16 bit (8088), 
MS-DOS. choice of colour or 
monochrome display. Sinqle 
(550) or dual (555) disc dnves. 
Networking facilities are 
available. 

="'!i=:.re.:.r~ss~~~,:o~·=. 
=Pn"l~m Forms. PI.US (limrted otfet) A OiOICE OF 
Prinlffl Epson FX80. RX80. RX80fil. DX100. tee. Slw1wa CP80. Juld. 

Daisy Sttp 2000 etc. Also. the lalMJlous new FT·5001 trom KOC. 
From C199 + VAT. 

- 5anyo OR 101 £39 + £5.85 VAT. Monitors Sanyll 

!~t us"cot\'~~~d...mo 
+Vat+ our own sottware. value C50 

~.8:r.;.,""~ ~l~ ~~~ I) 
=~1;~ ~"i'11 ln1ndSlll!O oqulpmtftt. FmD t llYlry 

Cllltn 11ypr1or..,_men1001y , plmt . 
To,txoyt1 01rordef0<lorn1011dlll ll1. 
~ng a ooS1ev11119f llM38) 112439 (111. Acctsswe._l 
0< ltllll a...,,,1'0IAcctsl oo ID: 

ANGELA ENTERPRISES 
4 Nlnnlngs Lane, Rabley Heath, Welwyn, 
HertsAL69ID. Tel: Stevenage(0;438) 812439 

Mem ber 



£9~T~~~ 
(SIMILAR MODELS AT . 

Includ es connec ting cable, DFS Manual and Formatting Disc. 

We need to clear our stocks of brand new Shugart SA 410 Disc Drive 
Units, to make way for new merchandise in our warehouse . 

Each st· standard height drive has a 200K, single side , 80 track 
capacity and includes manufacturer 's full warranty. 

Cash with order only to include carriage at £3.50 per drive . 

Telephone your credit card order now. 

MIDWICH 
--· COMPUTER COMPANY LIMITED 

RICl(JNGHALL HOUSE, HINDE RC LAY ROAD, RIC KING HA LL, SUFFO LK IP22 IHH. TELEPHO NE: DISS (0379) 89800 1. 



Lost in a maze of bits and bytes , trapped in a forest of errors, bugged by Basic? What eve r the prob lem , 
CA LL on us. Our panel of experts ,sa t your command . 

Write to: Routi ne Inquir ies. 
Ptrso11al Compl#tr Ntws. 
VNU . E\'elyn !louse. 62 
Oxford Stree t . London WIA 
2HG. 

Into business 
with the Spectrum 

QI own and run a small 
healing company. All or my 

type copying is done on an 
Olinlli progra mm able daisy­
whttl lypewriter . Recenlly I 
pu rchased a 48K Spectrum for 
home u.wonly, but now th al the 
Microdri, ·tsa re becom ing more 
easily ava ilable I ha, ·e dedded to 
upgra de my comput er for busi­
ness u~o nly. 

I understa nd lhat th e Sincla ir 
int erface I uses an RS2J2 inler · 
race. Would ii be able to uR the 
Olh •elti or would a R parate 
print er be necessary? 

Also , if I \ol'ere lo upgrade to a 
business machine. ca n you sug· 
gest lhe bes-I way to go as far as 
new keyboar ds and number of 
Microdrin s needed a rt con · 
ttrned? 

My last point concer ns lh t 
Mlcrone.t 800 serv ice. Co uld I 
ad ,·erclse my produ cts on lhis 
service. and Is any bus iness 
soOware ava ilable on it? Abo, ·e 
all . why should I jo in ? 
S DPuks. 
Essington. South Staffs 

AYou don't specify the vin­
tageofyo urOlivctti . but 1he 

company's cur rent rang e of 
machines takes an RS232 inter· 
face. so there shouldn't be any 
great prob lem in using the two 
machines together. Phone Brit­
ish Olivecti on 014 785 6666 to 
check that your mod el does in 
fact have an RS232. 

A s far as you r bus iness sys­
lem is conce rned . we'd suggest 
th ree Microdrives would be 
handy. although you cou lds1ar1 
off with less. It wou ld be most 
convenient for you to use your 
appl ications program s (Omni ­
calc . Masterfile and Tasword 2 
would be a good start) on one 
drive and sto re your files on a 
second. 

The third drive is really a 
safety measu re. Microdr ive 
storage is rela tively fast and 
reliab le . but failure gene rally 
results in your 1ape cartridge 
being thorough ly munched. so 
it 's best to t ake backups of your 
files as you produce them . 

Th ere are a number of exte n­
sion keyboards on the market. 
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Th e Fuller FDS is relatively 
good value but the company 
seems to hav e been having 
trouble with the circuit board 
inside it. This means that some 
keyboa rds have shown a la· 
mentable tendency to go 
berserk. accessing odd 
keywords and cras hing 1he 
Spectrum . Ficting ln1erface I 
inside is also fairly difficult. 

Th e DK Tronics keyboa rd 
has apparently been revised so 
that it will take Interface I. but 
we haven't seen one yet. The 
third poss ibility is the most 
expe nsive - a £70 job from 
Transform (01-658 6350). Thi s 
takes Inte rface I easi ly. and if 
you're se rious about using the 
Spect rum for business it would 
be probabl y your best bet. For 
the few other keyboa rds 
announced, tread warily as 
some oft hem might not actually 
exist yet. 

Once you've decided on the 
bits. you might find it useful to 
talk to Transform anyway. as 
the company operate s a rairly 
effect ive interfacing se rvice. 
You'll actually find that many 
of the smaller Spect rum add-on 
suppliers are happ y to advise . 

As for Micronet . yes you can 
adver tise. but there's not likely 
to be much call for cent ral 
heating suppli es among Mic­
ro net users. so you 'd probably 
be best sticking to the local 
papers . You're not likely to get 
any business soft ware worth 
having from Micronet (apo lo­
gies to any budding Ashton 
Tates who've added their soft · 
ware since we last looked ) and 
it's difficult to nail down exactly 
why anyone should join. Cer­
ta inly it's fun tramping round 
the page s. but its serio us ap­
plications are still lim ited . 
Further informa tion can be had 
fro m Microne t on 0 14 278 3143. 

A useful address 
for Vic 20 interfaces 
ft Your arcid e on Prot ck (PCN 
'(M onitor, issue 50) didn 't 
mention th e addr ess: I wa nt lo 
contact Prot ek to buy a cassene 
int erfatt for my Vk 20 as I 
object to paying £45 lo Com· 
modore just for lh e caMette 
player. 
MJ Lunt, 
East HtrrinKthome , Rotherham . 

AYou can cont act Protek on 
Livingslon (0506) 415353. 

The address is IA Young 

Square, Brucefield Industrial 
Park. Livingston, West 
Lo1hian . 

H music be the 
food of colour ••• 
Ql' m ha, ·lng some probl ems 

using th e gra phics ror my 
48K O r ic-1. l-lowls it poss·ible to 
pul different coloured lext on 
the high-resol ulion screen and 
how can I get a chara cter that Is 
ii.Se.If differ ent coloun ? b it 
possible to get continuous music 
while a program iJ ru nning ? 

t~lnally, is ll pos.sibltl o drawa 
high-resolution pictu re while 
loading the next Part or a 
program? 
Bharat Darji, 
l~ictsttr. 

ADue to the way the Orie uses 
serial atl ribu tes forcolou r . 

most of what )'Ou want 10 do is 
very difficult. When you put a 
Jette r on th e high-resolution 
scree n. you are really pu ll ing a 
block or 6 by 8 dolS on the 
screen. To mak e a pixel a 
certai n colour. there must be an 
INK att ribute to its left. 

The re's no simple way to put 
attributes on the scree n using 
C H AR, so you would have to 
POKE the screenbytes im­
mediately to the left of 1he eight 
rows which make up the chara c­
ter with the a11ribute you want. 
You have to work out exac t ly 
whe re the letter is in terms of 
the video memory . then sub­
tract I from th ese addre sses. 
then POKI the INK au ribute s to 
lhe screen. 1NK attribu tes are 
less than 8; Ois black. I is red. 2 
is gree n t tc. 

A similar principle would be 
involved when you want a 
character to be composed of 
different colours. The best you 
can do here is to have each row 
or dot s or the letter in different 
IN K colo urs . To do this. just 
POKE different IN K values to the 
left of each row , 

Continuous music can only 
be done using an interrupl· 
driven machine code rout ine. 
Thi s would load th e PA RAMS 

area with the data for each note. 
send it all o ff to the sound chip 
and ret urn to you r Basic prog­
ram. You would have 10 reset 
the address poi nt ed to in #229 
and #'1.2.A to say #400 ( POKE 
#229.1024) . Thi s would 1hen 
divert the Orie lo you r machine 
code routine located from 
addre ss #400 and which ends 

with RTS (decimal 60). 
It' s not easy if you're not 

familiar with assembly lan­
guage programming or don't 
know how the Orie uses the 
PARAMS area for music. but 
PCN ( Issue 3 1) exp lained 1ha1 
in detail. 

To have a high-resolut ion 
pictu re drawn while another 
program is loading would re­
quire 1he same int errupt-based 
idea. so why don't you just 
CSAV e a tllRLS screen to be 
loaded before the next prog­
ram? First draw your picture in 
HIRES, th en CS/\VI ~ "'Pictur e 
Name". AIA(XX).1 #eFDf'. To 
re-load it. simply replace CSA VE 

Wit h CLOAD . 

Fuller Box 
hitches loading? 

QPlease gin me the addr ess 
for a company that suppli e, 

robot arms for the Spectrum . 
AJso could you tell me why a 
game J', ·e sa, ·ed on my 48K 
Sped rum doesn •1 load now I 
han a full er Box connected? Is 
ii fault y or is it the compu ter? 
Jo,rCarter, 
Frodsham. Chrshi rt 

A Colne Robo1ics (01-892 
II 8197) produces so met hing 
called the Armdroid. This is a 
large orange beastie with a 
mechanical grab style claw. and 
is a snip for £495.o r £445 for the 
kit version. The compa ny also 
sells an interface to allow you to 
use it with the Spectrum for £28. 
These bargain prices. by the 
way.exclude 15percent VAT. 

The Caine Armdroid see ms 
to be fairly tough. but you may 
be able to find some thing a 
shade cheaper. Whatev er you 
get. however. will still be fairly 
pricey . 

'Your loading problems could 
be something to do with 1he 
Fulle r Box not getting on with 
the Spectrum . If you can save 
and load without t rouble when 
the box isn't connected then this 
is ce rtainl y the case . But that 
wouldn't always mean that the 
Fuller Box is faulty. Some 
add--0ns do interfere with the 
opera t ion of the machine . and 
there's very httlc you can do. 

If only one pro gram is doing 
this, then it's probab ly some· 
thing you 're doing within that 
program. If all your programs 
won't load. th en you 've got a 
good case for getting the Fuller 
Box changed. 

II 
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More hint s and tips to make pro gra mmin g a little easier. 

You all know the ftt ling : aher 
hours , days or enn wttk s spent 
on a part icular problem you 
.suddenly see th e answer. Or on 
one of th ose late-night expedi­
tions lhrough the memory map 
you find some undi .sc<wertd 
(ra tun. Well don 't keep it to 
youl"Sflf -St nd it here. We pay 
£5 ror e,·u y lip and ro utine 
pri nted and .£25 for th e Mkro­
wave of lhe Month . 

St nd your contribution s lo : 
Micrott·a~·~s. PCN, 62 Oxford 
Street , UJndon \VIA 2IIG. 

IF statements and 
bubble sorts 
Afte r reading abo ut replacing 
1F statemen ts with boolean 
operations. I t hought it might 
be possible to apply this to a 
bubble sort to speed it up. 
Unfortunate ly this method of 
exchange was slower on my 
compute r (NEC 820Ia) than 
the ordinary 1F exchange as 
norm ally used in sorts of this 
kind . 

This may not apply 10 other 
versions of Basic. When con­
vert ing the program , note that 
the operat ion of the algor ithm 
depends on a t rue condition 
prod ucing a - I and false a 0. 
Kt nrt Garroch 
Ptriphtral.s £di1or. 

I .. 'DIN A (28> 
2 8 FOR T'- • 01 TO 2S 
3 0 A C TY. > •2 ~ -T Y. 
40 PRINT A CT!. > , • ., 
S8 NEXT 
.. 9 PRINT TIMES 
79 F L Y.• " 
B8 -=OR TY.• .9 TO 2 S 
90' S• i61TY. > 
100 T•A fTY.+ l J 

11 9 A IT Y.- CS( T J >• T 

12 9 A fTY. - CS) T> I •S 
13 8 FL Y.• FLY. - fS) TJ 
148 NEX T 
ts8 IF F LY.< >eJ THEN 
160 PRIN T TIME S 
17 8 FOR T'f. • l TO 26 
u, 0 PRINT ACT Y.J I • 
19 8 NE XT 

Vic's operation 
speeded up 

7 9 

., 

Location 37879, discovered by 
Ms Wright on the Vic 20 (Issue 
60) is a lot more useful than she 
realised. 

.. 

It can be used to speed up the 
opera tion of the Vic. 

Thi s is useful for adding 
difficulty to games and zest to 
graphics. It does not , however, 
appea r to work <Aith the supe r 
expande r graphics . Speed is 
achie\'ed here by using Multi­
colou r mode . 

The higher the value POKcd 
into 37879, the faster the opera ­
tion . 
t g POKE 37879.~~- faSt 

POKEJ7819,1-s low 
David H Williams, Holywtll, 
Clwyd, N \Vales. 

OricAbnos 
command mix-up 
Fort he benefi t of anyone who is 
con fused by the assembler list­
ingofa machin e code ro utine in 
the cent re of page 215 
of the Orie Atmos manual . the 
command at address l(:J.')6 
shoul d read: 
606ADC SW ,X 

Even though the remark. and 
OP-c ooe are correct . this could 
eas ily cause confusion to some­
one rea ding about machine 
code for the first t ime. 
M IVtbb 
Ha1htrly, Chtlttnham, Glos 

Spectrum programs 
unmergeable 
I have discove red a near fool­
proof way of protec ting your 
Spect rum programs from being 
listed . 

No matter what kind of 
protection lies within the prog· 
ram. if it is writt en in Basic. it 
can be merged (MEROE""). 
which prevent s the Basic from 
auto running . To preve nt this. 
simply write your Basic prog· 
ram and put all the protec t ion 
routines needed in the prog· 
ram ; on the last line put : 
9998 POKE. 23613,82: POK E 

23614,84:SAVE "p rogname·· 
CODE 235.52,APPR OX 

L en+ 1cw 
9999 ooTo start of prog ram 
The approx length can be found 

with : 
l•RINT'*l'* 72•(6$j _H · US R 7'Jit>2) 

Th is will not verify because the 
system variable s have bee n 
saved along with the program 
and since these are constantly 
changing. the re will be no 
match. 

The program is now un­
merg eable and is now unable 10 
be brok en into because of line 

Vic goes into reverse 
An interes t ing effect that can improve an explosion, or the 
demise of a player . in a game is the reversing of the screen 
contents a few times. Th e following routine can be used to this 
on the Vic 20. 

Th e pro gra m is sto red in a part of the memory that is nol 
affected by any operatio n performe d by the Vic and hence no 
memor y is lost when the rout ine is used. It can be accessed from 
Basic using svs 130 and from a machine code program via JSR 

IOIDA. 

I FOR A•7 JOTO 738:READ B:POKE A.8 :NEXT A 
2 DATA 173.15.144. 73.8.141.15. 144,96 
LDA!900F 
EOR #08 
STA !900F 
RTS 
M J Davits, Llandiel o, Dyfed. 

Alltheshadesofthe Orie 
On rea ding Mr Singh"s letter (PCN lssuc 58) about mixmg 
colours on the Orie I. I wrote a program which shows a complete 
range of the possible colours . 

It lasts for approximately 12 minut es even thoug h line O 
increases the speed somewhat. · 
Sttphttt TraJk, Newbury . Btrks 

fJ POkE 77 ~,2~~ 
1 FOR A•l 6 TO 23 
2 HIRE S 
3 FOR 9•16 TO 23 
q FOR C•16 TO 23 
lf!I FOR X• J TO :J":Fll.Ll , 1 , A:FILLl ,1 , A:NEXT 
2 11 CUR S ET 1 ,1 ,3 
39 FOR Y•l TO ~8:FILL J , 1,C : FILLl,1 ,B:NEXT 
q9 CURS ETJ , 1,3:~E XT C , B 

~· NE X T A 
60 POYE 77~. 39 

Cureforbodged codes 
Orie printer users may. like myself , have problems of corr uption 
of characters caused by the keyboard interrup t system produci ng 
incor rect codes on the printer. 

Th e following rout ine may cure this. When run it insta lls a 
machin e code routine activated by the ! command placed in a 
prog ram line before printing , so for example: 
(line number ) !: LPRINT AS 

This disables the keyboar d during print ing and enab les it again 
on return to the Ready mode . It can also be used in immediate 
mode allowing lis1ings to be made . 
A H Homtr , li,i coln, Lines. 

:!I "E"I ,.ltJNTl!:llt JNT l[ltltUltT ltOUTtNll 
6 11:1[11 IJSI! ' 91!",.0ltl! ,.flt 1 NT J NO 

7 ' 
1e DO!<E• 2F:S. l879:,.0lt J• eT 02::S:ltl[ADD: 

C~ • C!': • D : ,.Ol(l[ t8 28• J. D: Nf:)(T 
79 JFC'S( ) 2792 T t-!l!N ~ll'JN T•DA T A Eltlt Olllf• • ~TOP 
2:5 ltlll:JNT·~ •. , • :Nl!; W 
::,e DIIITA lfl •• 16, 133.27. t6 •.•.133,28,32.2e2 , 2:,e,•6 
49 DA TA U, •• 73?, 13 3 , 27 , J6.,2.3.133,28,32 , 4 ,2,~ ,• d 

W'J8 stateme nts I and 2. le ngth + PIO 
Ana lte rnat ivet o thismethod 9999 GOTO sta rt of program 

is: Thi s will save SCR.EE"1S into the 
9998 POK E 2J61l,82:POKC bargain. 

2.l61•.1C-&:SAv1 .. progna me·· Nigel Fo.sltr, 
CO DI. tt,..w, approx Hinkley, Ltics 
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lr your associat ton has something special on the agenda or if you·~·e jus l starled a new one, conlacl us at Clubnt t, Personal 
ComputerN~ws, VNU, 62 Oxford Slree l, London WI A 2HG. 

Make a date with 
Yate & Sodbury 
Microfa nsint heAvona reaca n Also to be exhibited is a 
loo k forward to weekend frolics Cheeta h chip speech synthesis­
at the Yate Compu ter Show, to er for the BBC and Spectrum, 
be held by the Yate and Sod- plus software that members use 
bu ry Compute r Club on Satur- at school. ·w e want to give the 
day. June 2. public, especially parents. an 

This isn"t their first cven l. insight into what micros arc 
·w e did a smallish show last actually used for.' 
October which drew abou t 300 Towards the year·s end, they 
people but we want this one to hope to s1art classes in Basic for 
draw more this time." said 50 members but Mr Thack ray 
organiser Alan Thackray. admils to having had a luke-

Thc show will feat ure 14 warm response to orga nised 
stands and represen t two micro activity. 
companies and possibly W H Ano ther batt le cry is also 
Smith too,a long with the public familiar - there are lots of men 
library which will demonstrate in the club, but where are the 
its cquip menl. women? So far only one female 

Using a BBC, the club's has joine d . 
Wendie Pearson 

"-e : Y ate & Sod bury Compu1cr 
Oub Vfl111t; Nc• 'ma n Canteen. 
S1ahon Road, Yatc, A\'On Meet· 
lnp : Fortni ghtly on Monda y C\Cn· 
ings c.tad: : A lan Thad:.r:1y. TcL 
02n6nm 

stand will demonstrate a 
Phloo py data storage system 

i= from Himag Systems in Fal­
j mouth. Mr Thac kray says it"s 
;Ji half the price of a floppy disk 
~ with faster access time . 

Bring your computer alive 
with a Jessop Turtle -
the radio-controlled robot. 

Tht pnnoP'c ol ,~~h1ng VffY young 
children funcbmental compul 1ng t hroug.h a 
)eYOp Turtlehas~bttn r«ogn1scd and this 
view ismdontd by resiean::h at tht 
Massachusett s lnst11ut~ol T«hnok,gy and at 
Edinburgh Un1Vft'$lty and IS already u.wd m 
hundttds ol Bnhsh pnfflM')' schools. 

The abst ract computtt progrilm bttonW'S a 
vis.bk-.~ rea.l11y. ttvough tht Jessop 
Turtle ; qud.ly ltMned, ~a:s.ly aS1S1m1la1ed and 
nolu~toopttatl'. 

And two MW M"ts ol devdopmmtsfurther 
enhanct the Turt\t to 1ncrt.iise itsup.iibd1hes 
and apphcahon as a ll'ach.1ng aid. 

provKJes proo(mact,on'foropmmental 
programming . 

• In the seconcbry !IChool, 11 c.an provKW: 
low..c::ost, l'ffioent l'ntry to robotics. ltsoptic:aJ 
encoders, which tell thtcomputer how far the 
Turtll'has lra~led Qf"whethttthl'~ 1sra1sed 
or rt:ildy 10 trx.! its pat h, att sam1IM to tl'toR 
u.wd m mdustnal robots. 

• Stconcbry 9Chool studl'nts wiJJ tum thl' 
mach1necodeprogr.11m, uSl'd tocon trolt ht 
Turtle, mto lhl' basis (Of" a srnnol l!'Xpl'TlmMIS 
and o:nosc:s 1n machine c:odt progr<1mmmg 
androbotocs 

• Becauseol 11sotrm,ucruracy. thl' Turt~ 

through 1tsdur'WU', bul thl' hMdw.att.and 
soltwarl'isdrslgntti fcwfurthtt 1nvtStigaitt0n. 

• And thl' Tun~ d ban@; ronst<1nt ly 
upgr~.dunr\gthtr'l(')tf )'Hr, you11bcab&I' 
1o;xld v1St0n, speech and r-Mlgl"-f1ndmgSl'nson 
to furthtt yourundrntandu'lg oi robohcs. 

11w )t5lk:lp Turtw at a sprtdaJ sunvner 
discou.nt prior has nevu- giwn bttta- QJuc-. 
And a Turt~ bought now can hem~. as 
~tsoccur.~conVffSK>n k.its. 
{Youc.innmconVffl yourC'lUSln~ Turtle 
from umbilicaJ cord 10 mnote-<ont rol.) And 
JeMop TW'tlesc:a.n now btdriwn from Sinclair, 
Al>ri , App&. U, RMI., AronvBBC , 
Convnodott and IBM f1UO"OI. Anothtt iTason 
why JN.sop TurtlH knock 1htspot solf thdr 
nvals 

-·--- r-----------• Thenewmnote radio--c:ontro W Twtle 
(two-way tod,rtet andc:onf 1rmcomands)1 sno 
longtt mi ncttd by an umbthc.1.1 cord and 
duldrm cannot mtttTUpt lhl' pn>Cffl with thl'ir 
bodlf"S as would happm wit h 1nlra-l'm control 

rn;1psandd,aw1ng, . N.11ne ......... .. ... •. . • .. ..••• • • •••••••• • • , ••••• onl~~~'=~~l~~·rH)t IAddmf ......................................... , 
I TheJessopTurtle ::::::::::::::::::::::::::::::::::: I • The availability ol full LOBOS for tht 

Smclair Spectrum and thl' BBC micro will 
OJ>ffi up nl'W woods few Turtles-and the'tr 
uscn. lt w1llbc~blet oopmmm lw1th 
Tu rt lit speech and vtStOn withou t netthng lo 
le;un a nl'W lartgu¥ , 

Tht ~ Turtle has a whole rangeol usn; 
• Nan introduction to computing for 

I - - Llmk«I, Onk, No,iSmools.\EA's)0<0...,uo No .......... , , , , , , , I 
I ~.~ 51·• Wha t Microdo )".M,lhaw ? ..•......... ....... ••. 

I 
Oisc orUS6'ttt ~based 7. ..•.•..•.••••... I 
Do you haw l.ogo!IOltw.uel .....•. YES/NO I 

• l'CN 

ch11dttn and adults thl' log,caJ. direct proas5 ..___:::::-----..._ 

"Received and understoodl " I allows quic:ktt underst-1nd1ngol prog,am, and -------------~ 
PCN MAY26198A " 



Wh ich book would your micr o want you to buy? PCN's review pages help you choose. 

~~..,. .. 
- ........... i.,er....i.111 
U.95 (---.112_., . 

The blurb on the back of the 
boo k doesn't augur well for 
what' s inside. ·Tue Spcctra­
video's 32K RA M is expand­
able to 2S6K', it chu ntcrs. 
Actually it isn't - it' s expand­
able to 144K. But this seems to 
be the only obv ious howler. 

Ho weve r, perplexed by the 
quantity of Ian Sinclair books 
winging into the office, we 
compa red the chapter hea dings 
with ano th er in the series, 
Memo tech Computing. The 
first few headings run as fol­
lows, with the Memotcc h head­
ings in brack ets: 
I Setting up the Spcctravideo 
(Scuing up): 2 Becoming a star 
o( the screen (Screen time); 3 
Palace of varieties (A bit of 
varia tion): 4 Repeating your­
self (Repeti t ions and deci­
sions): 5 Programs with strin gs 
anached (Programs with 
strings attached - and so on. 

Ther e's nothing wrong with 
using a tried and tested formu· 
ta. of course, if the formula 
works. But I really don 't th ink 
this one docs. Almost invari­
ably Mr Sinclair spe nds an 
inordinate time on telling you 
how to set up the fla,·our of the 
month. then plods thro ugh a 
fairl y o paque (for beginners at 
least) explana t ion of prin ting. 
variables, subrouti nes and 
strings with reference to the 
machine he's writing about at 
the time . 

Th e point is that , if it takes 
nine and a half pages to tell a 
beginner how to wire up a 
machine and plug it in, what is 
the beginner going to make of 
the following: 'The comput er 
converts mos t of the number it 
works with into the form of a 
fraction and a multiplier. The 
fraction is not a decima l fraction 
but a special form called a 
binary fract ion, and this con­
version is seldom exact.· 

What Mr Sinclair is doing 
here is just banging into some­
thing that he knows about. and 
forgett ing tha t term s like 'b in· 
ary' and 'multiplie r' need ex­
plaining . 

Th e book isn't structured 
eno ugh to be about learning , 
and althoug h it's ove rclear in 
parts, it isn't really clear enough 
to be an alternat ive manual. 

'f1nt .... - , ... , l8C 
llllcn,A.....,_. ' _to 
s..,.. ............... ..,.ewoe,. 
........ ~..,.F-111 
£1.501--.11 1 _., . 

This is basic to the ext reme -
including , as it docs, such things 
as an adaptor that can take 
three or more plugs at once. 

The book shows how to type 
using two fingers. followed by 
chapters on first steps to prog­
ramming, which will be useless 
if you 've spent a few hou rs' 
programming already . 

Commands. modes, strings, 
variable boxes. correction of 
typingerrorsu singedi tingkeys, 
loops. and so on arc detailed 
and colour and sound get a 
me ntion, with tips on how to 
write your own games using 
chesc facilit ies. 

Thi s is the sort of book which 
ensures you can't make a mis­
take - it even illust rates the 
BBC 's cassette socket so you 
don't try and put lhe cassette 
lead in the wrong hole . 

All in all , it' s a good guide for 
the absolute beginner , if a little 
slow. 

..... _ . ..,._c:.r... .... _.....,,._..,. 
e..t,,ry .......... 111£4.95 ,__.,220_., 
Cu rran and Pask, self. 
appoint ed missionaries of the 
micro processor. tak e the social 
implicat ions of computers to 
thecommon people. If you ever 
thought the re must be some 
gra nd reason for the hours 
spent at your micro. these arc 
the people 1ocxp lain your place 
in the scheme of things. 

The ·micro man' of the title is 
mankind living in a comput er 
environment . Fonu nat ely. 
most of the book doesn't match 
up co the esoteric levels of the 
meaty introductio n where the 
authors suggest it is part of our 
evolut ion to have crea 1ed com­
puters - or. in their terms. 
ano ther species. 

Th e book starts in areas that 
are easie r to get to grips with: 
Boole and Babbage. how com ­
puters affect education , work 
and play. and telecommunica­
tions . There are revealing re­
sults of a survey of what peopl e 
think compute rs are and should 
be used for. 

So we'll have to keep wishing 
for the Spectravideo Progra m­
mer's Refe rence Guide . 

Whether discussing natural 
philosophy or more mundane 
matte rs. the book is built 

JL aro und varied and colourful 

•• 

pictu res. But what do an Afri­
can village massacre, water­
lillics and Sherlock Holmes 
have in common besides their 
appearance here? Nothing 
much, I suspect . 

It see ms that given the start· 
ing poin t ' micro man', any 
pictu re can be tied to a text 
about comp uters and civilisa­
tion - but using a photo of 
slaughtered civilians to point 
out that they weren't killed by 
computers seems to me to be 
back to fronc. However, the 
text's wide scope is stimulating; 
it' s also backed up with a 
sple ndid index. 

Th is erud ite treatise de­
mands thou ght and conce ntra­
tion . At t imes absurdly prete n­
tious. at others just absurd. it is 
nevert heless a rattling good 
read. even if it doesn' t tell you 
how to get more out of your 
micro - in ches hort term . 

HA 

'C-'"'llw ..... r ... 11yw111o 
1 18CC-pot or' bJTon,Noble, 
poWisllodbJS.,,,.Ttcllnlul 
-.111£6 ,4S(pallfflNICll,297 
papsJ . 

This book will not be every 
Beeb user's cup of tea . Wrin en 
by a headmaster, it leans to · 
wards the educa t ional field 
rathe r than giving a gene ral 
ou tlook . 

It inlroduces the uses of 
micros and the n goes through 
52 steps to explain the machine. 
Most aspects of the BB C's 
capabilities arc covered. and 
you learn to use the keyboard in 
a crawl-befo re-you-wa lk 
fashion. Diagrams illustrate sa­
lient points and . where 
approp riate. a drawing of a 
screen shows what your com­
puter should produce if you' re 
doing eve ryth ing right. 

Th ese sectio ns cover such 
things as graphi cs. colo urs 
string ha ndling t/ C. Th e control 
st ruc1urcs arc introduced in 
these sect ions as they become 
of use. That is. things like 
REPEAT UNT IL are taken 
along with MOVE and DRAW 
enabl ing the repe t ition of lines. 

The book 1hen returns to 
chapter mode wi1h one on 
bc:uer Basic. Thi s includes flow 
charts and program design . The 
book finishes with a chapt er on 
simulations and then one on 
listings. containing the ideas 
covered previously. 

All in all . solid but not 
outstanding. 

Continues on page 58 
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When your computer 
demands the-· best ... 

As advertised 
on television 

... give it 
Memorex 
flexible discs 

Memorex discs OON available from 
Boo1s. John Menzies. Spectrum dealers 

and all ~~~~d:~~~es please 
contact H Buat, Southern Area 
01-7231011 andB A TS ofB ,rm,ngham, 
NorthernArea021-7426311 

Constant research. exhaustive testing and 
stringent quality control have kept Memorex world 
leaders in the production of computer media for 
over twenty years. 

Memorex flexible discs are a product of this 
expertise. From the polyester liner which cleans 
the disc during use to the plastic hub ring that 
protects the disc from damage, nothing has been 
nverlooked. 

However. attention to detail doesn't finish at 
the end of the production line. Every track of every 
disc is 100% error-free tested to ensure the 
Memorex user has the most reliable flexible 
disc available. 

Your computer will only give as good as it 
gets, give it Memorex flexible discs and it will 
give its best. 
For more information contact: 
Sue Rodgers 
Memorex UK Ltd, 96-104 Church Street, Staines, 
MiddlesexTW184XU. -
Telephone 0784 51488 Telex: 935013 
or Freephone Memorex Media. 
Flexlbledlsc reliability . When It matters , make It Memorex . 

MEMOREX 
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Gavin Monk shows you how to get a good sound out of the Spectrum with Basic and machine code. 

Making up new noises 
T:c ZX Spectrum Basic un r tom· 

mand as limited 10 say the least. The 
inglcchanncl and Jack or speed mean 

only 1he Mmplcst sounds can be produced 
m Baste 01hcrcomputcrssuc:has1hc BBC 
and Com modore 6" offer mult1--channcl 
sound which 1s for superior. HO\\C\'Cr. the 
sound on these modcl s 1ss t1lldifficuh 1ousc 
from Baste bt:causc of the many para­
mcters"'h,ch need tobc set ( up to fourteen 
on the BBC.) One Ba.sic also orfcrs 
mul11-channel sound but wit h the add1t1on 
of sc1 commands to g1,c zaps. explosions 

1 c~ 
--c r1 .. r 

-::. :-·r::1-1 ("", 

and the like . Tius short mach ine code 
rouune for the Spectrum g1,cs pre~ t 
sound rouun cs s1m1lar10 those o n the One 

The loudspeaker on the Spectrum , 
controlled by btt 4 ol port~ Tius can be 
illus trated by the following Basic: 
IO 0\rr 2j,1 , 1t,; Ol:1 ls.t, o: CiO TO IO 

Th is p roduces a buzz fr om the speaker 
and a black border . A black bonkrappcars 
because port 2S4 controls SC\eral other 
chmgs besides lhc loud:,pcaLer (to keep 
down the production cos1.s of chc Spee· 
trum ). The lablc bclowsho""swhatcach bit 

I <l 

of port 2S4 perform s . 
Bits 0-2 Bo rder colo ur 
Bit 3 M1c sockcl 
Bit 4 Loudspeaker 
BitsS-7 Unused 

The use of the pon to control the borek r 
colour as well mean s that 11 as hard tooutput 
directl y 10 the porl. The buzz produced by 

the Basic 1s the highest note that can be 
output d1r«d) from Basic. IIO"Mc\er . in 

machine code use of the port can produce a 
wide range of sound e ffects . 

An other way of generat ing sound in 

.1- rn:r-1 
~ r~ t 

r1l3 e h~ .Jde 

Sel scr-. attnbutes , lowe< RAMTOP and call 
machine code loade< routJne 

a ec, r c,c:n 7 f.1 er 

l C · 
..:o c o =..1-c _ ooo 

t, :i nl. .:c··_-:..; .. ,,_:l::"'--------
80 CT 
.1 LET 
:.:;c LC• 
CO ... CT ) 1 t t C.IJ 

~ J L " l 
1 C"O C L :, 
1 0~ LC T •$•"M ,CH I NC ~ODC 

~~~ LCT ~~c ~-~b~T ~c~ p r i n • 
ng 

1 - 0 For ~~ T + ~ n~-R 1 

~OM l-- ~S~ ·d~ NC · T 
l·l :'I LET ,$ .= c,, ·~,;1 1•;Jt,t i_:.. 

ng 

LC T =5 : LC'7 
(...0 ....,uc: 20 , 

170 C' P O .. I ;:. RO C..:1=", 1 

cor-11 · .. c u z,=ir:- 1c ....... 1 

1e o Lt:T , s..s ·i~a,1. " 
l'J O L ET •' LCT Y•ll 
.::o(, 1. o .:.uc =:.ooo ;;,c 1 "' ,. 1 

ng 
21 n F or ~ l T O - r~Q 

ou, · 

eo r cc: n 1 , ,~Noo· 1::c ~ _ :,f 
• T .. r· c ,...1 .., 

2 20 t i...: 
2 3 0 r- r · IN T f."IT .lO , ... , , ' ''I '-.C•l"J. 

0 9 ~ t ·~· ·1.1 . .. 
3~ 0 f~P -0 T~ - ~TCP l 

c: 1 --n r400t1 1 ::-""&_ ,_. ... r ~•it~· 

2!;:;0 R 1 1rr nT .10 , r:, ··, :01..i t-. :J v~ 

n "'' ;;t 1- n -: d. ·· 
2,:.0 PC1::: , :al Tfl r.- f t ,~ 0 , I :: E U 

Si f• n f ~C!.,..T 1 

~ 70 C ~ PRIN T ~T l ~, l ~, FLA 
1 , ""l;O T , OU" 

c 

Set up machine code call routines 

,Demo Program 
Prints messages on the scr-. and produces 
sound effects 



260 
999 

l.000 
L ~ 
l.Ol.0 
J.0 20 
10 :::.0 
10 40 

RCr1 U::':-t.. •-- .>e: l~ tt l..•f"'I 

F·i1!="£:R 1: 60P(,C:R l II"'!-. 
Thio - ol lhe P"'9'""' gl.-1he ._anon 
- menu alOWtng nim lo Nlect which lOUnd 
he requirN lo -

PRI N T 
Pf'Tt,T 
PRir,T 
r ·r·INT 

Ti'16 C, " ~ -::11P" 
TAE C· , '' fl!l _,TEP " Une 1070 08'8 lhe requinld routine 

10.l. ~ rr-rrJT 
LIJ~D PCOU I RED" 

-Ac - -'.:· IP Et<" 
Tn6 6, ··~ -E · P~ODE 

" pr.-c._,::, t E\ 1="Qr1 

104 9 nc M read r~~board 
l.O CO LET C• $= II WCY,;, 

~o 

l. OCO Ir ·• $ .. l... •-•R -. !I, . .l. .. THEf-' ( 0 
TO l. OE•, 

~ ;:,-.kHIJC .-1 ·r1I::c ,_ . .J::; 
' '4 ' ') -t-::..::- ( 2t$ = ··1··, +....,~ .• (~$=''?''1 ,+,,Cf) _h 

(a $ ="c.' I) 

10 6 0 CO TO 10~0 
1.sgg REM P, 1 , t • $ eat x,.,, PnnlaSmovlnglnfrom1herightuntilltisin 
200 0 LE T le n =LC r~ ;, $ poeilionx ,y 
2010 ron ·=~l. TC :.TEP J. 
20 20 I F 1 +len,~1 TH CN PRI NT R- ~ 
> i ; a$ ( T O , 82 -1 ) ·, 

2030 1r • +l~n ~$i T HEN ~~I NT AT 
y , i , a $ 
2040 RnNDO~I= c U~D rt~p 
2050 J!E,<T i 
20CO P ETU RJ, 
49 §§ P c ~ set up ~·~chi~· l..Ode 
5000 LC T -· t di t :::6S2C'IO r::t1 3:::soo 
for l. L-1'< 

500 5 nEZ.T(.)PC 
soe - LCT ,_.;.;:; () n r:·i (h E: C t S.Ut1• 
~oo ·:J CL.:. r·:""".::tiJT ' 'F' LEtlS::: t.)A:i:T LIH 
ILC Mn CH II-IE CODC l J r 

Ot<ED" 
S010 FOR ~~sta rt TO ~tJrt +C~ 
5020 r EAD d POKC ~ ,:· 
G025 L.CT , 
so:.o l'lE . ,.-

,. - t _. 

~ 0 05 r r L C39C T HE ~J LL~ 
T ·· Che,: , -~ 1_1 rt: .z: ,~ • or in :f ? t -2 •• 

PF'Ii! 
Z,T (:':i 

!309 ..... rLli 111 · ·~h1r 1e -=·~die. ~~t.a O.tatorlhethreernechinecoderoutinea 
::099 PC:~1 • ;{ p lC•.i 1.1 r+ 
C 1 0 0 Dt -.T A SS,72 ,92,0 1,~l,~l 2=0, 
7 ,a2s,2 2 ~ ,9e,1. ~ ,o,2~,1s,12e,~=o, 
16, i-i,-iL,~C4, 6 S ~~,25 4 s,21 ,= 
2 ,2 4 3, 1 - ~2 , 2~~,-0l. 
519•:) RC..t1 ,.:,3p .:,r1.-' ~ tE~ 
5200 c·nT n 1,it,0,24,3,l.1 · n,o ,33, 
0 ~ J 23-, • l. -; t l. • 0 I 229 I 197, .::os I 1.:: 
1,3, 1 90, ~~~, ~ ~4,1C7, : 2,2 ~ 0,20l 
!:' Z!9q PC'1 1 r<:: n 
s::oo onTH ..... ,'-a .. :,,~3,1.. ,17, ~,.:.), 
3,229,~29,l~ ~oc, ,.~1,~ i~:,22c, 
237,G6,22~,3 ~,-J9,2 0l. 

machine code is to use the ROM BEEP 
rom ine and location 0385 Hex . This 
routine can be used by loadi ng the DE 
registe r pair with the du ration and the HL 
registe r pair with a value dependent on the 
frequency. The registers affected by the 
rout ine are A F. BC, OE , HL& IX . 

/Hfort running it. ff you are gree ted with 
the message .. Checksum erro r in dat a"' you 
should recheck the data and try again . If all 
goes well, a demo of the new sounds should 
occur. 

program by pre ssing the Caps Shift and 
Space keys. Now type RA N D US f\ zap and a 
shon Zap will be heard ; the other sounds 
can be produ ccdb y rcplacingzapwith step , 
si re n, or explosio n as requ ired . This shows 
how easy it is to produce the new sounds 
from Basic. The machine code routine can 
be saved to cassette or microdrivc by typing 
one of the following: 

Type in the Basic Program shown in 
Listing I. tak ing special care with the d ata 
in lines 5100-5300. Now save the program 

After the demo you arc pre sented with a 
menu which allows you to press keys 1-4 
and produce one of the four prcsct sounds; 
zap , step , siren , or explode . Now, whe n 
you are fed up with playing . break into the SAv e "sound m.c" CODE stan ,83 for 21 • 
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WE ARE SOLE U.K. OISTRIBUTORSOF 
THE BROTHER 4QL PRINTER. 

You ar e invited 

to reserv e a 4QL system 

for your compute r. Send tor detai ls. 

4c:;,L Printer 
4~L monitors 
4QL Terminal 
44'- Cartridge Tid4 
4QL Software 
4QL LinH 
44'- modem 

EXCLUSIVE SYSTEMS 
4 YOUR ® 

sinc:lair 
e Hotdt 18 M ierodrive c.tr1ridfes 

e 1n1•iodck'f NIMfn f• tur• '"°""" 
f DI" future u.p,nlion of you, fifing ay,t-,n 

c:;luantum Leap Systems 
.,_...,.,.,,. . . • . . IOtv l c.rt .. do< Todv', , D zx D oL. c:;I Mrc::;ic.c~= Mls=•:...il-'-..1........1.-'-..1........1.-'- ..._......_..._......_..._._._. 
II £6 .99 eech, ,nclUMW. 

ll) 

~=to;.:::::~':.~~: l.!I Add=,oss=-....1.I ....JILL ....L-L.L --'- L.L--'-L.L --'-'--'---'-L....l.....J 

~=:~;;,';';~ttem1. 40~ 1~o;,~:,~:;wood CloM. Ftllhtm . 1...I ..l........l.-'-..l........l.-'-..l........l.-'-..1........1.-'- ....l.....J-'-....l.....J-'-....l.....J....J.......J 
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<11111 19 cassette or 
SAVE •"m" ;d ;"so und m.c" CODE start ,83 

for microdrive where d is the drive 
number. 

Now make a note of the following 
addresses in a safe place. 

16K 48K 
a.EAR 32'99 ..... 
EXPLOSION ,,,.., .,,... 
STI<P 32537 M2J 7 
ZAP ) 2$ ) 2 M2J2 
SIREN ru60 .,,oo 

Wh en you want 10 use the sound utilit y 
type the following: 
CLEAR address: LOAD -sou nd m.c .. CODE 

(address refers to th e value in th e table 
above). 

The first line of a 48K program should be 
th e following: 

I LET explos ion • 6.uoo: LET step • Ml.l7: 
LET zap - 6"2J2: LET siren•6 ,:2<i0: REM 

addresses for sound rout ines 

Th e new sounds can be used at any time 
in your programs by typing RAND usR 
[sound required) as before . 

For Z80 machine code users 

Listing 2 shows the Z80 assembler listing 
for the sou nd routin es which was writte n on 
the excelle nt Hisoft Gens assemb ler . Th e 
first routine is th e exp losion routin e which 
outputs directly to the loudspeake r via port 
FE Hex. 

Th e A register is first loaded with the 
border colou r system variable. Thi s is then 
rotated right three times and anded with 
07. Th is makes A contain the value for the 
current border colou r which is then saved 
into the E register. I-I Lis then made 1he top 
value of the stac k which is used to point to 
rand om data . C is loaded with O and is used 
as a frequency counte r (sec later). D is 
loaded with the explosion length and A 
with a random number pointed to by HL. 
Thi s random is th en mas ked so that only 
the spea ker bit (bit 4) is valid. The border 
colo ur is then added to A and this output to 
port FE. A delay depende nt on C is then 
produced at lines 190 and 200 which 
controls the frequency of the explosion. 
Thi s is repeated unt il the explosion length 
D (which is decre mente d each cycle) is 
zero , then the frequency is reduced and the 
program repea ts again. 

The Zap and Step routines arc th e same 
but with different values of frequ ency 
decre ment . The ROM BEEP routine is 
used and the comments in the listing show 
how it work s. The last routine is for the 
siren and is very similar to the zap and step 
one . The diffe rence is that the sound is cut 
off before the freque ncy has reac hed zero . 

Using th ese basic routines creates in­
terest ing effects; changing the intial condi­
tions such as duration. frequen cy and 
frequen cy increment or decreme nt means 
a varied and extreme ly useful sound library 
ca n be built up. 

lill 

,530 31H3SC 
;,533 1r 
7534 1F 
T~::; lF 
7536 E607 
iS3S El 
C,33 ES 
753A 5F 
7:i .... B OEOO 
7530 lciOF 
7'!;;.:;r i'E 
7S40 E~10 
;,:;4: 83 
;"'543 D3FE 
i:;4'5 41 
7546 lOf"E 
7!; 48 .?3 
;-54, 1~ 
7:;4A .;;or.:: 
754C OD 
;'S4C, ~u£E 
7'~4F CJ 

i'":>50 01 1000 
r.>~3 1003 

;-:;,;..., (HS01Ju 
.-s~ _1h11_•:. 
-;-·,.,~ L~.;,. 
75'!:~· 110100 
... s~o c:. 
0t>l ('5 
;-~,.:.~ i..lJE;~(I.; 
.~,:; Cl 
;-~._. ~1 
;"Sio;' 7L 
i'".:;t.::: It-;" 
7~69 ... OfO 
," ... 1:.U (:., 

, ...6C OJS00,1 ,:.c, ...:11J1..1, ,:, 
,5;,._ 11 0100 
;'';.,4~ L.8 
;~:& E'!:o 
7~-:"7 CS 
;s;--s: co:; 
·:;/3 ll·b:..IJ 

;:;;-1,. Cl 
~/(1 El 
~'.·[ [(·4-
.'.; ... •J Ll 

;,-5;;1 ...:ulr 
;N.., C'.:I 

....L4..> 
03Cs 
E:(LT IJ_t;:, 

t~~ =~:~ 
LOUP.; .~A, 
SIP EII -~.C 
-:.ouNv~ Cl C~ 
ZPP i:~ 

LISTING 2 

I ' 
2 ; H1.ch 1ne COOE> Sou-od f?ooti,-..,s 
3 ,CoPi,,-. 19h t G~vtn HorJ 19e 4. 
4 ; 

10 SOUHDS ORG 300C3 >t •1t1 ,W •::""191n 
::u, 
30 , 
40 , 
~ EXPLO 
60 
,O 
80 
90 

100 
110 
1..:0 
130 
14u LL .1r 
lSO L~l 
J,;Q 
170 
130 
190 
"-00 LOOP2 
ZIO 
220 
2,0 
240 
i::su 
060 
~70 
2$0 
i.:':'8 
Ju(t ZHP 
310 
31~ > 
3-U , 
330 , 
.s4U 'nE:P 
~~o ;...uUt-tL· 
3CO LOOPJ 
3;-~ 
:~o 
38:i 
~9u 
;:.•::; 
.. uw 
41U 
.. _lt 
4.U 
·14 
4Jo.J 
4• 0 
470 
4,,:.0 ::11=:Et1 .,., 
SOO LOOP4 
'JlO 
szo 
:;.::~ 
s_; 
~31j 
S.>5 
0::4Ct 

Js 
-:.~(­
~i"'0 

9:,.-:i9-;-

EXPLOSIOll 

LC, ft BCRt-CRJ 
RSA 
PRu 
RPA 
Rt1i) 1:17 ,11'*-L,· dt.· -:olcl'J• , ttl"" l b-.J.t ot 
PIP HL 
Pl.}$~! HL MJI .. HL lo? "ddr"U» Of' ~t,1d 
Lt' E,A .H -V~ bt>rder At t r t bo.lt• 
LL· C,O ,r"-tt.•t f..-E(h.' ,;;1",Ci, cou.nt•r 
l'- l• t!OF e. P lO.$tO"I l•n9 t h 
LD 11,' HL ,fl~r,1.ndo~ r.•Jnbo£r 
8U[' ",000!0000 , \•J'J'J.iPi# l..fT 
AL,(., A, E .~.dd t.,o• de-:-- • tt nt..·.-t~ 
C'UT • IFl ·,tl 
LL· &,C 
[\JH: L0(1PZ ,de-1,i:.,, ,j~P!i. nd•nt. or. B 
Ill(. Hl.. 
DEC C, 
JR t12,LCOPI 
VE( C , 1n,:rc<" -S.'f (r,:1ui;onc::,i 
JF' tlZ LU~ 
R[T 

:AP 

LD 
.;, 

Bt.,, 110 ;decre-,..,;:nt 1,, f,-~q, _,~oc:t 
.:O'JU JC 

STEP 

Ll eC,l':"·ll .,j"._t E-f J ... ! I fro:·luE'ri<.;y 
LV HL,tl~u._ .~ t, 1 t1 ,fit tr"'qt·otrtC:1 
:...t·:: l"IL ~l.- ,11.0 .'la f·'lalU<r•..:.» 
;..c, [L 1 t1· 'la 
f'l-:.HHI.. 
Plr ... ,H 8L 
1..,ltl.L CCLF 
POP ._.( 
r,_,f HL 
Lt t.'. ,I' 
thJ..• I ,_t-,.-d ~f f·'-•H, 10::1 4.\r,,.:,.1t -':." 0 
~ P tt.: Lif.:t J 
F"::T 

.... lf' Etl 

Lr. ,C ii;!!. ~Ad It ~'itJ.,,·,_::, 
LC.-, HL, lf 'See -~tv t f, Eqv•1x» 
LD i:'E 1 , ... .u ,• 01.. 

Cill. Hl. ""t::t-J._£ t' ~ j• ... ,._ :, 

PU~H HL 
F'U'.H Hl 
PU';H B._. 
lf'I..L CElf' 
ror tx 
Puf- HL 
:.:£(. HL,E'C , 11 1.ot r"-.Jl.'.h""d 

~[{ ~,L(llJf·.; ·::1~:t q,,, ,,,:i, 

FLT 

::1:-<% If-:;. I t"i(.L['; 
Q,:J'4'l 

1UOc,l .. w.:·LP EC"v 1· c,.;-3 >i-Y;a.t-.:• v J, ! ,Li:" 
10010 LiEf Lt:U W.1 ~· , LH ·1t t n 
Lt.lf11_F ":.. 1~ 
U.oOP ,""-_,j,J 
LOOF·- .~1b 
Lo«'4 ; .. _. ,. 
...,1,;IJHC· .~~ ... 
~HJ' TS5~ 
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TIMI ____ ... __ 

J apa nesc disk drives and prin ters ou 1sell 
the rest in Brita in and the United 
States. Now Japanese peripherals are 

moving into other sphe res. Indeed. some 
arc already here in the shape of 3 and 3Yi.in 
micro floppy disk drives. 

Roppy disk drives 
In J apan, more home micros mean more 
disk drives arc wanted. The most recent 
m icros have built-in disk drives. 

Sony and NEC have bot h released 8-bit 
ho me micros with 3Vl.in disk drives. The 
di sks hold aboul 140K andsyst emsi nJa pan 
arc relatively cheap at about Y l50000 
(£428). 

The hugely popular MSX mach ines will 
also have 3 and Jin.in disk drives -
Nat ional Panasonic's recen t survey shows 
that the most desired peripheral for its 
MSX comp uter is a micro disk drive . 

Th e micro floppy disk has various 
advantages ove r 5Y,in disks. For example . 
with the rigid plast ic protec tion 1hey arc 
mor e robus t than card-cased 51/o1in disks 
and can even be sent through the post. 
Also. the micro floppi es' disk ope rat ing 
system is compat ible with the standard 
5Vo1in floppy disk drives . 

At the moment a battle is raging in Ja pan 
betwee n 3Yiin :md Jin micro floppy disks. 
31hin disk dri ves were developed by Sony 
and also used by NEC; 3in drives were 
deve loped by the Hitac hi group which 
includes Maxell. the magneti c tapes man u· 

Peripheral chat 
faccurer. National Panasonic makes both. 

The Sony and NEC 8-bit micros · 3!1lin 
disk drives are built-in. but the only ho me 
micro with built·i n 3in Hit achi-type drives 
ist hc Sharp Xl D . 

Out side Japa n Sony is cenain ly t aking 
the lead . Apple's Macintosh has a Sony 
disk drive as standa rd and ACTs Apricot 
two built-i n Sony disk dri ves. Th e Dragon 
also has a Sony system available from 
Premier Micro systems. Meanwhile . 
l-litachi's 3in disk drive is popular with 
peripheral make rs for the BBC: Opus. 
AMS and GCC sell them for aro und £200. 

Micro floppies are underrated by micro 
users. possib ly du e to lack of software in 
this form at. but this sho uldn 't be a problem 
because of thei r SVo1in disk compat ibility . 
In terms of perfo rmance. micro drives arc 
just as good as 51/Ain disks . Op us. for 
example. boas ts 588K (unformatted) on a 
single Jin floppy and the Apricot Sony 
disks can hold 315K on a single side. The 
speed match es that of Sl/o1in disks. 

Jus t as SV,1in disk drives replaced the Sin 
drive s. micro floppies could well become 
the standard for business as well as home 
use. as they are soon likely to be 
cons iderably cheaper than sv .. in dri\'es. 
J apanese manufacturers aim to prod uce 
micro floppy disk drives in par ticular to 
meet demand create d by the MSX boom. 
Those disk dri ve manufacturers curr ently 
producing 51/Ain drives like Canon. Teac 
and Epso n will doubtless join them . 
Perha ps we'll see the price of m icro disk 
drives dropping towards th e hundred 
pound mar k by th is time next yea r . The 
MSX machine s in Japan cost about £188 
and th e disk drive won't sell un less it is 
cheaper than the micro itself. 

Printers 
Epson now makes48 percent oft he wor ld's 
printers. It has recent ly release d a new 
versio n of the MP 130K print e r called UP 
130 K. This incredib le dot mat rix pri nte r 
can hand le 288 char acters per second in 
draft mode and can be set 10 Kanji mode 
(Chi nese character mode vital for 
J apanese word processors) with 45cps a nd 
lcne r qua lity print. The expo rt version 
(re named LO 1500) should soon appea r in 
your local Epso n dcaler·s windows. Th e 
lencr qu ality mode runs at 65 cps but the 
machine will probab ly be more than £500. 

Epson 'sp rintcrsareove r £300. but sister 
co mpany Scikosha's p rinters arc all 

under £250. Seikosha provide s 
cheap printers for comput er 

manufacturers like Co m· 
modore. It has also 

teame d up with British 
distribu t ion company DG R 

to mar ket a range of printers 
compat ible with various home 

home micros such as the 

Spectrum and Drago n. 
Epson and Seikosha are owned by the 

giant watch maker Seiko. At first it looks 
silly to have two sister companies prod uc· 
ing prin ters, but they cate r for different 
need s, as is obvio us when you compare 
their print ers· prices. 

T1N1-.,;, .70G,\_ lo __ 

Th e Epson print ers' reliability is d ue to 
th e 350-strong femal e work force at j 1.5 

Nagano factory. When Epson built its 
factory. it agree d with the local gove rn· 
me nt to crea te more jo bs for women . Th e 
women are trai ned to unders1and exactl y 
how the pr in1ers work : they can spo t a fault 
while mak ing the machine and arc skilled 
enoug h to repa ir them. 

Some print er manufact urers are selling 
more than th ey can produce and so 
find it difficult to supply th e Brit ish market. 
NEC for one is supp lying print ers for IBM 
and canno t make enough to export to 
Eu rope. with the result tha1 the 
PC-8023 print er is st ill available in Britain 
althou gh NEC now has a couple o f new 
prin ters out in Japan. 

0..11.....-, ............. _,.. ... ,,.. ... 

Mean while smaller companie s such as 
Shin wa, Star and Brother . who have just 
entered the European mar ket , should do 
well. Less well known in J apan. th ey 
produ ce machines speci fically designed to 
sell in Bri tain . Th ey are also able to offe r 
tow prices However the price of a standard 
p rinte r . say with 100 cps. bidirect ional 
logic and high-reso lution graphics. is 
unlikely to fall belo w £200. partly beca use 
of the stro ng Japanese yen and because 
Japanese manufa ctu rers feel they are 
cheap eno ugh already. 

However, it all adds up to cheaper and 
more varied Ja panes perip he rals for your 
micros in the coming year . IZI 
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EPSON PX-8 
PERSONAL PORTABLE COMPUTER 

• .... Wla range 

. t:'~ rom~ansamwi1hooth 
software & technical expertise. 

• Big so•s LCD virtual screen with full 
graphi<s. 

• 64K User Ram expandable to 184K, Ram disk 
area. 

• Built in microcassette drive for mass storage. 
• CP/M operating system and Basic in ROM 

- wide range of compatible software. 
• Wordstar, Micro Cak, Scheduler: & Cardoox 

Plus supplied as standard in plug-i_n ROMs. 
Terminal & Comms software also included. 

• Dual NiCd batteries for non-stop computing. 
(AC charger supplied). 

• Three microprocessor.; for speed & power; 
inc. industry std. Z80. 

• RS232 and serial communication ports. 
Epson PX-8 64K Computer with all 9/'J 
detailed above. £79800 + VAT 
Epson PX-8 64K Computer as above. with 
120K RAM Pack. •£998.00 + VAT 
Epson TF-20 dual 5" drive unit (mains, inc IF 
cable) £525.00 +VAT .. --· 

PCN MAY261984 

Add6onel Sottw.-e 
either on cisk Of cassette. Please specify which 
version is required when oroering. 
• Lisp80 (9/'J Toolwol1<s) £ 60.00 + VAT 
• T( L Pascal Compiler £ 60.00 + VAT 
• C -80 (9/'J TOOM.'orks) £ 60.00 + VAT 
• Nevada Fortran £ 70.00 + VAT 
• Indexer £100.00 + VAT 
• Superfile/Superforms £195.00 + VAT 
• BS'rAM Communications £135.00 + VAT 
• Blast(PXSTO IBMPC COMS)£195.00 + VAT 
• HX20 DevPack (XASM68) £150.00 + VAT 
• Big so•s LCD visual screen with full 

graphics. 

DEALER PRICES AVAILABLE ON SOF"TV,ARE. 

.)Tf,Transam 
MIC!o;Y>1'EMS LIMITED ~ , 59/61 Theobalds Road, 
LONDON WClX SSF 
Tel: 01-404 4554 
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The OS9 opcra1mg S)Stem offers the 
Dragon 64 o" ncr 1 he taste of a 
profes!tional system for a hob byist \ 

pncc . Thefaciht1esoffcredby0S9put 1tup 
with the Icade~ of the first d1v1s1on of 
operating !tystems. such as Unix. 

Software support 
CommodoresCP M fort hcCB M 6-l( PCN 
issue 59) is. for the moment anywa)'. a 
non-starlcr due to the machine's lack of 
softwar e. and CP. M doesn't offe r hal f the 
facili1ics of 059. 

In cont rast. Dragon Dam's 059 as 
supported by a " 1de \'ariet) of appl1cat1ons 
programs such asa " ord proces.sor( rep lete 
with a 40.0CK> word spelhng checker and 
Ma1lmcrge) . spreadsheet. stock record· 
ing. record managcmcn1 system and !!>OOn. 

You can also get a C compiler. an 
extrem ely extended Basic (Basic 09) and 
Pa.seal. A comple1esoftwarcsu1te 1ncffect. 

A fir st-class dperating system for Richard King's Dragon 64. 

Features 
Th e system offers mult i-user sup port. 
multi-rnskmg. hie rarchical dircctone;11. 
passY.or ds. pipe). filters. fore- and back­
ground processes Y. Ith \ anable run-time 
priority and just abou t ever) 01her facility 
you might expect to find on a decent 
minicomp uter. There 's al.so dc\1ce-mde­
pend en1 mput 1ou1put with interrupt \, 
re-en trant code and common-use mod­
ules. 

' l-licrarchical directories· are files with 
lis ts of other files in them. This allows )OU 
to group related files together: )OU could . 
for examp le haH all your leuer s1n one file. 
or a file contai nin g a ll'!lt of groups of 
co rrespondence. eac h of which con1a1ned 
co mmon letter;11such as personal. bu~1ncss. 
notes etc. 

I lo.,.,ever • .,., h1le hierarchy is useful Y.ith 
a Winchcs1er (because not all 1he file 
names appeared on·sc reen at the sa me 
time) it's of small prac11ca\ value on the 
Dragon 6-t due to the limited disk ;11pace. 

Multi -task mg has the Dragon do SC\ cr al 
things at once. Unfortun ate ly. the Dragon 
doesn't ha\ e mull1plc input line~. so the 
multi -user 3SJX'.'Cl of OS9 is not available. 

Re-entrant code and modularity? Use-

ful if )OU want to use the same piece of code 
to do IY.OOr more different tasks . The code 
stay;111he same and a copy of the data fro m 
eac h calling pro gram b stor ed . so each 
\ •ariatio n on the opera t ion is kept sepa rate . 

Device-independent 1/0 makes i1 easy 
to send the output of a program to the 
screen. a printer. another computer. a di sk 
file. or any other device - 059 handles 
them all. Making it interruptable lets 
important but rare C\ents grab the proces­
sor's at ten lion for the shor1 time needed 10 
hand le the situation without I03ing track of 
other tasks. 

OS9 comes with a command file called 
G051. This loads a scree n driver which 
give;11 a display of 16x51. a major improve· 
menl O\ocr the normal re.solution of 16x32 
andG051 gives)OU lowerca se. I lo.,.,cver. 
using the larger screen rn.kesan ext ra 6K of 
RAM. 

In use 
When you use 059 ,ou' re deal ing with the 
'shell' of the syste m. Thi s links you to the 
'kernel'. Y.hich is the process controlli ng 
lhe hardware . 

OS 9 is not the friendli est of operat ing 
systems. Th ere are literally dozens of 
symboh :md learning 1heir mcan inp is a 
slow process. You don't get nice menu.sand 
such-like. just the pro mpl 'OS9:' and 
e\oerything you enter to this is interp reted. 

OS9 commands ha\c the syntax 
<Co mmand > /< Devicc Number> / 
<Dire ctor y> l< File Name>. If )OU 
wanted to look at the e rror me.:;sages you 

'v SYSTEMS DEVICE DIRECTORY L 

I I I 
DEVICE~(~) TERM PRINTER DEVICE 1 (Dl ) 

I I 
DO Root Directory Dl Root Directory 

I I I I 
DEFS startup CMDS file 1 file 2 file 3 

I I 
OS9Defs copy list dir del backup 

,, 

might enter 1 1S'r/o61svsl u tRMSO. Change 
this to USTli:>6/svslFRRMsol P & 01Rlo61 
c~ms and not only will the erro r messages 
be sent to a printe r . but a list of the files in 
lhc CMOS directory will be displayed . 

Errors produ ce a numbe r and a mes ­
sage. the most common for the first time 
user bein g 'Pathname Not Fou nd' . It gets 
tricky remembe ring the names of director­
ies you've crea ted using MAKD1R. 

OS9 take s some 20 seconds to boot strap 
itself from cold. then you have to ente r the 
da te and time (files are date stamped). 

OS9 with Dragon Data 's di sk drives is 
curio usly slow. The 6809 is genera lly 
reckoned to be the fastes t 8-bit process.or 
and there's a 40-pin VLSI chip which 
should be prelty nippy abo ut sending 
signals. 

An other problem is memory . OS9 
pro\·ides some clc,·er mechanisms for 
mak ing the best use or availab le RAM. 
llowe, •er. the Drago n's limi1ed to 64K. of 
which some half to o ne-thi rd is used by the 
shell , kernel.di skbuffer s andt hclike. This 
means multi-ta sking may not really offer 
much t ime-saving: most program s need 
daia and from a rough calcu lation . a 
p rogram of IOK with an arra y o r 100 
records by 200chr1racterswill only just fit in 
RA M. E\en assuming the data is on disk. 
accessing 1his will create bottlenecks. 

That said. where else can you gel a 'real' 
ope rating system on a home micro ? With 
OS9 Dragon 32 owners can upgrade to the 
64. and for not 100 much ext ra get 
programs 10 match prof essional ones (i~ 
CP/M). 

Verdict 
Dragon Data has come up with a strange 
animal . Wh ile OS9 offers facilities normal· 
ly associated with minis for a low price. if s 
badly ham pe red by its slow speed and 
restricted memory environment. I lowc\'­
er, it would suit anyone who could benefit 
fro m getti ng 10 grip) with a Unix-like 
sys1em. 

llotioc (/5) 
Fe.turn nnnnn -- nnnn -- nnnn 
RoliNililJ 
UiNofUN nnn 
°"'811 ...... nnnnn 
- Os9.....- 0pera cingS)"llcm..,_ 
Dr1gon64 ""' £39.93 ..... Drap01ta , 
Kcnfiglnc:hastrial Es11tc, Port Talbot. West 
Glamorga n 06S6744700. 
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The HP150-a touch of magic 
with its unique touch screen the HP150 is 

the ideal electronic office 

.SANVCJ 

FOR THE FULL COLUMBIA RANGE AND THE 
SANY0550AND555 

Prices from: 

SANY0-£999 
Including: 

WOADSTAR. MAILMEAGE 
SPELLSTA R. CALCS TAR. INFOSTAR 

SAGE INTEGRATED ACCOU NTS 

COLUMBIA- £2,650 
Including: 

SOFTWARE SUPER PACK 

Please contact 
SANDRA WOOD LEY 

Ber ks hir e Micro Centr e 
lShuteEnd 

WokinghamBerbhire 
Tel: 0734 & 782288 

LOOKING FOR 
SOFTWARE? 

WE HAVE BUil TA LIBRAR Y OF 
INFORMATION ON WHAT IS 

AVAILABLE 

A PHONE CALL IS ALL ITW ILL 
COSTYOU TOGETSOMEONE 

ELSE TO COME UP WITH 
THE ANSWER 

01-6255404 

BEGINNERS COURSES IN 6502/6510 
INCLUDING FULL ASSEMBLER /DISASSEMBLER ON TAPE OR DISK 

I I I I Beginners 
Assembl y 
languag e 

course 
These step by step courses inttoduce the real beginner 10 6502 

~:-~m;n~ss~,~~~~~~: ~~~~=rs 
weight in gold' '. No prior knowledge iS assumed and the a.n Is to =e:~e~r=;:~~ ~ee:~~qu~er!: !:'~ 
~em;;,:::~:,o~ wo:o~~~~~B~ 
cove,ed leaving the reader free to expAore the appkation of machine 
code. Numerous eKM'IP'&S iNustrate the points whde exercises along 
with the soU:ions test lhe understanding. 

The ao ftw •re: 
A COf'OP'eCe 6502 assembfer • Wtth 

: =c ~be4s : =6~~ 
• Hard-copy • lnsM/ffl0\18 

The assemb6er anows programs to be written eastly in e.ssembly 
language and these programs i1 translates automatteaHy l'lto 
machine--code . 

Blnary {BCDIH• ••d ec lma l tut or. 

This computer-aided learning Mor teaches the user about the varioos 
mathematk:81 notations used in mac:Nne-code programming The 
exetdses test the user's understanding . 

Plu • BBC end Electron co u rH• only : 

O.sassemblet - disassembles code anywhe(e in memory. 

Search uttity- searches fcw a string anywhe<e en memory - demonS-· 
tra1es use ol Assembly Language 

•Not included with BBC and Electron . 

I I\JI \L.J ••- elf••• HouM Courses are availabl e from : 
l...lf'1'\'C~lJ HONEYFOLDSOFTWARELTD 

~ 
••th Pl•c• W.H. Smiths, BOOTS , 

O 

Highs, ... ,, •• ,..., SPECTRUM stores and all 
L--E N 51E D ~ good computer shops 
Tel : 01-441 4 1 30 ~ and many bookshops . 

---------------------- ...... ---------------- ...11 
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Bongo 
Enjoy t he h ila rious ant ics o f the com ical 
mou se as he co llects th e los t diamo nds . He 

c limb s ladde rs, slides d ow n ch utes . use transPo rt er 
and trampol in es to j ump across the divide . Mult i screen 

game with three levels of diffi culty . 
Commodo re 64 £7 .95 - Vic 20 £7 .95 - Spec tr um £ 5.50 

Reali se your dreams of be ing king of t he open skies . 
Fly your ai rcraft into un rel e nt ing dog figh ts wi th 

enemy f ighters . Prove how w ell you can hand le your c raft . 
Five s tag es o f tough e ng agement s . 

Comm od ore 64 £ 7. 95 - Sp ec trum £5 .50 

Flight Path 
737 
An advan ced Pilot Trainer . 
Written by a f lig ht simu la tor 
instru ctor and pilot . Pano ram ic 
Pilot ' s eye view . 
Com modo re 6 4 £ 7 .95 - Vic 20 £ 7 .95 

Also available on Disk at £9.95 
TRADE ENQUIRIES . ANI ROG SO FTWA RE LTD . 2 9 WEST Hill DAR TFO RD KENT (0322 ) 925 13 / 8 
MAIL ORDER 8 HIGH STREET HORLEY SURREY 24 HOUR CREDIT CARD SALES HORLEY (0293 4) 6083 

PAYMENT BY CHEQUE PO ACCESS VISA SOp POSTAGE & PACKAGI NG £200 OVERSEAS 



Spectrum scholars 
' l\.V'rt.CHICTH "' 

"--t 'j• .. 
·-..,.... . 

",*'•!' 
t:~!" 

Shakespeare' s Macb~11, is among Pen­
guin 's newly-launched Study Soft ware 
series featuring progra ms written by 
teachers to give CSE and 0 -level students 
the abil ity tosrn dy Shakespea re's plays "by 
mean s previously impossible' - an im­
pressive claim. 

Documentation 
The documentalion is sparse. as it' s 
assumed you'll have a Penguin edit ion of 
the play to hand . The inlay tells you how to 
load the program and there are a few hints 
on how to use it. 

Getting started 
While the program loads. two t itle screens 
appea r - the Penguin logo , and the 
illustra t ion from the casset te cover . 

The programallowsyo u tosc lecl themes 
and characters from the play and will 
sea rch its dat abase for relevant refere nces. 
You can choose from seven characters and 
24 themes. But you·re limited to a 
maximum of lh ree items. so you could 
sea rch under one character and two 
themes. or vice versa . A searc h can be 
limited to a single act or the whole play. 

Th e simple single·key commands are 
easy to use and you can exit a ny process at 
will. 

In use 
Du ring a sea rch the scree n is split into 
windows. You're reminded of the search 
top ics. given a refe rence and a comment 
for eac h ·find '. Other theme s or charac ters 
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for consideration may appear wher e 
relevant. 

I decid ed to select Macbet h with the 
theme of prop hecy. Th e first screen 
refe rred me to Act I. Scene 3. line 50- a 
litt le difficult to find when you're not using 
1he Peng uin text. I spen t ages countin g 
lines without knowing whe ther I was 
looking at the right quotation . 

For the first ·find' the program asked : 
'Have the witches in theirprop hecyspo ken 
Macbeth 's secret ambit ion?' Th ere a re no 
easy answers in this stud y pack: the 
statements provided are thought-p rovok­
ing. not simple cribs. 

At the end of a sea rch you're given the 
number o f references fo und in each act and 
a total . i f your search has come up with 
nothing . it' s poli tely suggested that you 
may be searc hing unde r combin ations that 
will not help your u nderstanding of the 
p lay. 

Verdict 
The program has been given plent y of 
thought a nd the authors have chose n 1he 
most importan t characters and themes 
from the play . 

However , I was annoyed at having to 

loo k from book to screen: if o nly the 
relevant lines had been displayed . 

It's a great pity there's no option for 
print ing the results o f searches. Many of 
these might ha\'e been of value as revision 
notes and essay plans. 

Also. the program wo uld be of no use to 
Students unfamiliar with the text who could 
spend too mUch time sea rching irrelevant 
combinat ions. Less talented student s 
might find so me of the state men1s confus· 
ing rather than help ful. 

The progra m may offer an unusual way 
of study ing Shakespea re. bul to get the 
most out of it studen ts really do need 
guidance. from either teac hers or a good 
stud y text . 

Penguin 's Shakespeare doe sn't really 
live up to its more exa ggerated claims but is 
an interesti ng use of micros in ed ucat ion. 

Diligent duo 
From Amazing Games r,----

comes 1984. an O·level Alli\;' 
revision package for r ~~... ~ 
George Orwell' s no"e l. 
The program gives th ree Pf'C".f N 
out of four ways of p,...., t-:· l rvr­
revising the tex t with ~e:vr Sm,-1 
main menu offerings Pi:1tN'AGE 
bei ng: three exam ple li!le~r 'r:i?wrr.r 
essays: plot sum mary: 19gq. · 
notes on the text : and E![iE:.l!i:i::;!z;i 
quit. 

Once you've chosen one of 1hesc, you 
have to load data. The instruc t ions tell you 
to rewind the tape. press play and 'be 
pat ient ' .. . you have to be. 

There's a choice of th ree exercises: 
discussion essay. an essay requiring mal)y 
refe rences from the 1ext , and t racing one 
ma in theme throu ghout the 1ext. 

The plot summar y exa mines each chap· 
ter's plot in relation to its contents. 'No1es 
on the Text' is a glossary of the words and 
phra ses of ·New-speak': themes from 1he 
book such as Winsto n's ulcer arc also 
explained . 

Some of the info rmation in this program 
could be use ful for O· le\'cl candidates. but 
it would be so much eas ier and quicker in 
boo k form . 

Cargo. from Sinclair 
and Macmilla n , is a 
well·produccd package 
in the Science Horizons 
series. II has the advan· 
tagc of a readab le book· 
let covering the prog· 
ram 's use asa mode l and 
background informa· 

-----.:::.it ion. All perhaps a little 
daunt ing for younger users. however . 

You have 10 load and sail a ca rgo ship . 
Points arc scored for the safe delive ry of 
cargo. You can choose ranks such as cadet 
or chief officer and the ports you wish 10 
visit during the game . 

The screens arc generally very good but 
the one for loading is complicated and 
requires you to have read 1hc booklet first. 

Once sailing. all son s of mishaps can 
occur. assuming you've managed to evenly 
load the cargo on to the ship to start with. 
I ligh seas. gales and watersalinitycombine 
to mak e safe sailing hazardous. To survive 
mishaps . you must learn the princ iples of 
loading up. pla nning a safe journey. the 
imix,rtanc e of the Plimso ll line and so on. 

Thi s is a good examp le of a game where 
learni ng is incidental. but will undoubtedl y 
occu r . and in this respect it holds advan· 
tagcs over run-Of·t hc·mill formal pra ctice 
programs. 1131 
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TEXAS i 
INSTRUMENTS • ··--"~" 

+ comPUTEA GAOUP 
28129 BURNT Mil l 
HARLOW. ESSEX CM20 2HU U K 
,. .. HARLOW (0279) 443521 Te•u 8 1119' Al(HT£R 

SPECIAL INTRODUCTORY 
OFFER 

TI Professional + 
Daisywheel Printer + Cable 
FROM ONLY £1,595 + VAT 

TI PROFESSIONAL COMPUTER 
This is a 16 bit advanced business Computer with a large range of 
Software available off the shelf . The Computer has expansion capabilities 
of up to 1 Mbyte RAM, 1 O Mbyte Winchester disk, and the optional 
Speech Recognition System makes this Computer the world leader in 
small business Computers . 
System A501 - Single 320KB Drive, 64K RAM, Monochrome monitor, 

20cps Daisywheel Printer and Cable , £1,595 + VAT. 
System A502 - Dual 320K Drives , 256K RAM, Monochrome monitor , 

20cps Daisywheel Printer and Cable, £2,295 + VAT . 
System A503- 320K Drive , 10 Mbyte Winchester Disk, 256K RAM , plus 

Monochrome monitor , Daisywheel Printer and Cable , 
£3,770 + VAT. 

28129 BURNT MILL 
HARL OW, ESSEX. CM20 2HU U.K. 
Tel HARLO W (0279) 443521 Telex 81889' AKH TER G 





DATA EXPRESS. 
Expressbase U streamlines your database no end, says Neville Ash. 

DBase II is not only the database 
yste m by which all ot hers see m to be 

Judged, but has also become the 
hea rt of a whole industry producing 
software either to make dBase easier to use 
or to extend its possibilities. 

Th e industry around dBasc has included 
programs like Ouickcode from Fox and 
Geller , and Aut ocodc from Stemmos. 
Th ese give a useful and fairly fri endly front 
end to dBasc and recently Ashton Tate 
itself has joine d the rush by producing 
Frida y! The latter is ce rt ainly easie r to use 
than a naked dBase, but nothing like as 
sophisticated . Then we have the latest 
vers ion of dBase, ve rsion 2. 4, which has an 
exlcnsive tutorial , various extra help 
facilities and is a majo r improvement on 
the first issue. So how does a new packa ge 
like Exprcssbasc II fit inlo lhe pic1ure? 

Features 
Expressbasc 11 is designed for professional 
programmers lo increase productivity and 
hence cut the costs of program devclop-­
menl. 

Expressbasc allows you to crea te dBase 
programs using a normal word processo r 
like Wordstar , and of course it can be used 
wilh version 2.4's powerful Modify com­
mand , which is it self a fair lext editor. 

Once a program has been const ructed 
and typed in , the text file can be read by 
Exprcs.sbasc. The advan tage is thal in the 
text file, repe titive dBasc commands can 
be abbreviated, as can screen messages 
and user commands. Expr essbasc lets you 
use sing.le or multi-line sta temen ts o r 
commands and programs can be processed 
sequentially, up to 250 per run , giving a 
sort of batch facility. or cou rse. it also 
allows you to code dBa.se programs in 
sections, thus encouragi ng a st ructured 
approach. 

Its real advantages won't be seen until a 
large number of pro grams have to be 
created in a short t ime. Then, users can 
simply hack in their dBasc programs. 
complete with Expressbasc abbreviations 
and have Expressbase II convert the text 
file into prope r dBasc code for running 
under dBase II 

Documentation 
The spiral-bound manu al explains how 
Expressbasc works , the abbreviated com­
mands , how to select specific phrases, dot 
commands , automatic identat io n. bat ch 
processing and so on . It also deals with 
specifications, cost savings and erro r 
messages . 

The manual is clea rly written and 
examples are given, b ut the re's no index. 
This is a common failing of software 
manuals and one that could - and should 
- be remedied . 

JO 

Program development possible pathways 

' . 
L -- - - - --- -·---- J 

In use 
Due to its nature. when you use Express· 
base you actually start long before you 
even load the pro gram because you first 
have to write a program with a text-editor . 
Alternatively , you could use Expr ess· 
base's MLC or SLC (Mulci/Single Line 
Command Library) . The SLC library is a 
texl file you can set up contain ing 
expressions you find yourself using reg· 
ularly. Its grca tes1 value is for storing 
repetiti ve lines of text. The MLC library 
can be used in a similar way, but you can set 
up sho rt routine ssuch asa looptocoll ectan 
input , then pe rform some simple valida­
tionon it. There are four entriess upplied in 
the SLC library. 11 in MLC. and you can 
overwri te these with your own en tries. 

In a similar vein , there's a date test 
function which can be called up with just a 
single line command. You could add a 
routin e into the M LC to calculate lhe days 
between two date s . 

Ther e·s a useful abbreviation for the 
SAY and GET functions in d Basc . A 
program line such as @. S.D , 
6 . 16,DESC .SER IA LNO,S UPP CODE 
. . . replaces the dBase code for @ 6, 16 
SAY DESC:@ 8. 16SA Y SE RIA LNO :@ 
10,16 SAY SUP PCODE and so on . 
REPLACE can be dealt with in much the 
same way. 

Once the text file has been writt en and 
saved to disk . you can load Expressbasc 
itself by enrerin g EBASE. togethe r with a 
prefix according to whethe r you 're using a 
CPIM. MSDOS , PCDOS or CPIM-86 
system . 

Abb reviated commands in Expressbase 
include C for 'clea r', SI for 'set index to '. 
and . (period) . Since these sorts of com­
mands are the ones which occur mos t 
frequen t ly in dBase program s, cull ing 
them down saves entry time . 

Abbreviati ons extend to screen opt ion s, 
acceptance messages , memory variables · 

and a range of miscellaneous commands. 
One problem i~ that a prog ram written 

using all poss ible conde nsed forms of 
d Base commands is virtually unreadable. 
tgDCFo RA RT F, DO TH IS ... replace s 
lines like : 
DO CASE 
CASE MFUNCTION • ' ' 
RELEASE ALL 
RETU RN 
CASE MFUNCTION • 'C' 
DO THIS 

The menus are clea r and from the type of 
information supplied . it 's obvio us that the 
program is rea lly intended for the prog­
rammer who's thor oughly familiar with 
dBase already but need s some way of 
cutting down on the tedious chore of 
entering progra ms. First t ime or novice 
users will find little o r no use for 
Expressbase . dBase2. 4's tutorial disk . ora 
menu driven program genera tor such as 
A utocode would be mo re suitable. 

The re are ten sample programs in the 
manual to allow you to check Salamanca's 
claims abou t t ime saving and perfo rmance 
stat istics. The programs contain mo re than 
354 lincso f Expre ssbase code which would 
be expa nded to 559 dBasc lines with some 
7447 cha racters added. Now , if we assume 
programmers cam a minimum of £10 an 
hour, and can type at a rate of on e 
character per second , that 's a saving of £20 
over a very small piece of coding. lnciden­
lally, Expressbasc only take s some IS 
seconds to add those 7447 characters. 

T o save time 1 found it easier to set up an 
EXEC file under PCDOS and I couldn't 
crash Exprcssbasc no matte r what ridicu· 
lous things I t ried . However , t did at one 
point get dumped back into the operati ng 
system with no explanation after typing 
Control-C. 

Verdict 
Th ere doe sn't appear to be any direct 
competit ion to Expressba se apart , 
perhaps. from Fastbase which generates 
dBase command files and doe s a similar, 
though not identical , job of making d Basc 
code faster to write. However. Fast base is 
more expe nsive and not available under so 
many operat ing sytems as Expressbase . 

While Expressba.se could show savings 
and takes some or the tedium out of 
entering dBa.se II code, it's not really 
relevan t to users who don 't have an awful 
lot or entry to do. But for the pro fession al 
progra mmer , or for a large-scale project it 
might prove useful. lill 
MTING(/5) 
F- nnn 
DI 111 nnn - nnn ......, nnn ........, nnnn -- nnn 
- Exp...- 11- mo ­
s.i-So11waN: . MMoce CJooe. SI Paul's 
c-t . ~ Wl4 911N Ot-741 1632 -
Dloll - CPIM. CPIM-16, MSDOS , 
PCDOS - Softwue Lid 01433 1173 --- · 
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FOR SPECTRUM 48K 

CONQUEST A tactJCal gamewhocheven veteran 
playe~ wiJI find both challeng,ng and rewarding 

Mediterranean Europe 6 divided ,nto gnd squares. Your 
aom. as Emperor. 6 to gaon I 00 squares of terntory as qu,ckly as 
poss,ble - at the same tome deal,ng with Barbanan counter­
attacks. plagues. CMI war and nval Emper~ 

S levels of sk,11. plus a cononuous 'Conquest' game where 
all the d1ff1CUlty levels are thrown ,n together. 

30 BAT ATTACK AnallactJon.3d,mens,onal 
maze game where you gather up blocks of gold. at the same 
ome p1ttJng your wits against VICIOUS vampire bats whose 
only purpose ,n life 6 to locate. runt and k,11 you. 

4 levels of skill. At each level the game gets faster and 
more cornpl,cated. and the vampires more clangerous. 

Also available by sending cheque/postal orderfor£6.95 to Cheetah Soft Ltd. 24 Ray Street, London EC1. Tel 01-833 4733 



The IBM-compatibl e and portable Compaq wins Richard King' s commendation. 



Appendix B detail, the main differences 
between Compaq and IBM Princ ipal\). 
1he Compaq',; 8a'1c " comple tely d1,;;k­
ba.sed. \\ here a, the PC has part m ROM 
The PC can have up to four dnve,. an d the 
Compaq onl) t\\O, but the graphic, are 
huih-m. none of which , houl d affect the 
ordi na ry u\Cr 

There ,ire 1"0 01her manuah " h1ch 
come w11h 1he Compaq: one " the 
MSDOS 2.0 refcrcnl·e ;md 1he other" the 
Basic 2.0 guide. The...e arc. apart from the 
outer COHr.. prelt) ,tandard. Dull. no1 
alwaY'" a, clea r a, the) migh t be. bu t 
comple1e for all 1hat. 

Construction 

I don't kno" Y.hether !he engineer "ho 
des igned the Compaq hasM>me experience 
in aircraf 1-des1gn. bu1 1.,1rongl) ,u,pect w 
Certam l) t he insides bear a \cry clO\C 
rel'>Cmblance 10 the b11s you'reoccas1onally 
pnv ilegcd to ....cc v.hcn your flight can·1 
lea""e becau....c t he aeroplane "on't go 

When 1l°l'> folded up. the Compaq look\ 
just like a sc"mg-machme wnh a ra t her 
expensive han dle The cal'>C appears to be 
reasonab l) tough. bul 1 don·1 thm k 11'.-. 
qu ite tough enough to go m the baggagc­
hold - t ho ugh 1t ,hould fit under )Our.-.eal 
anywa) . 

Unfoldmg 11 1mol\eS lurmng 11 on one 
side to shp the catche, on the kc)board, 
revealing a small monochrome -.creen on 
the lefl. and t"o 51·,un drnes mounted 
\ICrtically on the ot he r Mde. each of which 
ca n slore a respectable 36UK. In us.e.1h1s ,., 
effec t 1\ely the equl\alen t of some 60 .000 
words of t exl . enough for all but the 
\lery largest files . 

It has a pair of hnle legs "h1c h flip ou t 
from the bottom lo g1\C a (\Cr) mild) 
incline to the main unit . and a s1m1lar pat r 
on the keyboard 

At each side ,s a s.hdmg halch. Bchmd 
one 1s the po"'cr -s.ockct and s" itch with 
space to hold the card and a Bnu sh plug. 
and behin d lhc ot her arc the vanou,;, I O 
connections . You are en Jomed to keep 
bol h open "'henc\er the machme 1' m u-.e. 
smce that's where the fan ex hau,;1,;. 

P<.' \IAY~ti l\11U 

Behind 1he right-hand panel are vario us 
I Oconnector,., plu,blanked-out pos1taons 
forl'>C\Cral more . Tho~ provided include a 
pa rallel pnn t er po rt suitable for dn\lmg a 
pnnter (Centron1Cl'> l'>tandard). and three 
\ 1dco outpuh Thc,c aren't JU~t e,;tra 
connector,. hut provide th ree different 
, 1gnal·typc!!. RG B for co nnection to a 
h1gh-rel'>Olutton colo ur mo ni to r . a, well a, 
compos 11c \ 1dco and T V , 1gna l, 

More mtimate acce ...... 10 the mach me 1" 
1hrough 1he t op panel. which can be 
enticed off b) Jud1c1ou~ u'>C of a narroy, · 
bladed ...cre"drnc r . 

II became quite obvious . at lhl l'> po1n1. 
tha1 the machme " not u-.er·serv iccahle. 
and any mamtcnance or upgrading,.., to be 
earned ou1 b) tra ined personnel. 

The chas\l!!. cerlamh look, and feel~ 
\Ohd eno ugh to t ake an'y rca.l'>Onable - or 
modernte l> unrea\Onable - amount of 
handling. 

The machme run!!. 1he ~ pseudo - 16-
bit p roce,..o r and 265 K of R AM. but I can't 
,ay whet her there are any fancy chips or 
ULA, m the re. nor \lohe1her there,.-. any 
prov,..,1on for ... uch enhancemen l\ a\ the 
80R7 maths-proce,\Or. The documen t a· 
lion doei,,n '1 help a, 1hcre aren't any c1rcu11 
d1agrami,, nor proper l'>peC1ficat1on, m· 
eluded. though since the machme I!!. aimed 
at people who are not expected t o have an 
mte rcst an th1!!. area. this isn 't surpmmg 

! The machine 1l'> expa ndable , and al'> 

Left : U.. btdl .t tlM rMt left I* rnHh tlM 
fH t•lla.tt aM ,....- MCMI . T1Mn tl •Ito 
'IMC• to INiW thf ,owet" ..... MNf I 

UK-~ ... . 
...._ : ,....,....thtt°" ccwer '"NII _,,.Utt 
..W _. .. ..._.... wfNct. ceilltrill>utn fflY<ll to 

tlM ~ ·,,.... contntet .... - !lot. 
littlt t• lb W'fCM. TN,-e ,s Ml tffy M:CHS to 
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me;t,oned above. lhe natural ad dition 1s 
some form of commu mcat1ons fac1hty. and 
smce th1,; requires only a few chips. the 
remainder of the ,;pace co uld be taken up 
w11h memory. An ideal candidate for t his 
wou ld be one of the mu ll1·functton cards so 
of1en purchased b) PC -owners. such as the 
Six-Shoo t er from Qub1e. which ha'i one 
para llel and one 'ieria l port. g1\eS memory­
expans ion in 64K blocks from 64 K to 384K 
(lhe lallc r lak ing lhc machme up 10 the 
max imum poss ible of 640 K). as \\ell as a 
clock-calendar. 01her companies also 
offer similar boards . and t hank,;; 10 the 
·u11ra-compaub1h t y' of the Com paq. you 
can be sure that they will work exactly as 
mtended . 

Keyboard 
The keyboard 1sn 'tan exac t duplicate of 

the IBM keyboard. but havmg ten prog­
rammable function kqs on 1he left-hand 
side . a normal qwert) layout m the cen t re. 
and a numc nc keypa d coupled with curso r 
co ntro ls on the right. 1t"s preny close. and 
unless you ha\.e l he 1""0 s1de-by-s1de. it's 
hard 10 spot an) difference-.. 

(I' s claimed tha1 lhe feel 1s beller, 
w1thou1 t he click) feel of the IBM 
keyboard but I don'l lhmk It matters much. 
The keyboard on the Co mpaq is as good as 
mos1. w11h no glanng bad habits except a 
\ery strong elastic prope rt y m 1he coaled 
cable. 35 "' 

)) 



CHESHIRE CAT 
EDUCATIONAL SERIES 

from 

AMPALSOFT 

CHESHIRE CAT 
The First name in Educational Software. 

An exciting range of top quality programs 

Available for BBC, Electron, Dragon 64, Dragon 32. 
Available shortly for Commodore 64, Spectrum 48K . 

RETAILER ENQUIRIES WELCOME 
Ampal Computer Services Ltd., 

31 Woodbridge Road, Darby Green , Blacl<water , 

Cambel1ey, Surrey . 

Tel: (0252) 8766n . 
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Display 
...-33 The built-in scree n is 9in across the 

diagonal. larger than some other lugg· 
ables, displays 80 column s of 25 lines, is 
good and sharp and has a green phosphor 
with a fairly long persistence which leads to 
some interesting ghosting effects in the 
demos which come on the master di sk. 
These caused me some problem. since they 
suggested that some highly origi nal 
smooth -scrolling full-scree n editor was 
available, as well as windowing. 

The demos, which arc very impr essive, 
suggest variou s uses for the machine , one 
of which iswrit'ing . Tos how thi soff , a small 
tw"'·Stan za 'poe m' is constructed on the 
:i.eree n, chopped up. rearranged by neat 
diagonal moves and edi ted . changing it 
from two lines of prose to two stanzas of 
about eight lines, cen t re-justified. 

Don't be misled , as I was, into think ing 
that this is availab le to you ... it isn't. It's 
just a very sophistica ted demo to illustra te 
the point . not a real editor. I wish it we re, 
I hough . 

Among the ot her screen ·bascd fea tur es 
of the machin e are high-r esolution 
graphi cs and prog rammabl e characters . 
and the se too are well demons t rated. In 
fact , if s possible to produ ce so me quite 
fancy gaming-pieces. 

In use 
From the style of the ope rations manual. 
it's evident that th ismachint is aimed at the 
non-technical user. so how well docs it 
satisfy those needs? 

In this insta nce the hardw are is relatively 

WTIII -,._ -, __ £2. 195 
8088 
256K 
80x25 
640x200 

unimport ant. It confo rms closely enough 
to the IBM standards to accept virtuall y 
any hardwar e or software for the real thing , 
and provided the disks go round reliab ly 
and the screen displa ys the expected 
results, all is well. 

Hundr eds. possibly thousands of diffe­
rent or not so different programs arc 
availab le, rang ing from programming 
languages. accounting suites. filers. edi­
tors. as well as more ent ertaining ones like 
the Microsoft Flight Simulator, and it's the 
machine's abil ity to cope with this pani cu· 
Jar program . which require s the pre sence 
of some quite minor featur es only found on 
IBM PCs and close relations. which proves 
that the claim of almost total compatibili ty 
is perfectl y just ified . 

So you ca n be quite confident that any 
progr am which you've see n demonstrated 
o n an IBM will oper atequite ha ppily on the 
Compaq . In general. of course , you'll be 
using less demanding programs such as 
Wo rds tar or either of the Easy Writers for 
an editor. Lotus 1-2-3 or a selec tio n of 
Visi-pro gs for spreads heet and grap h · 
drawing . dBasc ll for filing, and so on . 

Verdict 
Th e Compa q is as tough and well-made a 
machine as I've see n for some time , and it' s 
obvious that the company has made 
considerab le efforts . The price is reason­
able , and it's a good usable machine. at a 
price which should make it a very serious 
competit o r to the PC Portabl e, o r eve n the 
PC itself, part icularly since it's almost 
exactly the same thing. liil 

.._.._ ..,_.. -­...... Detachable . full 1ravel with 10 fullC'tion keys and num eric keypad 
Cen lronics. RGB andcompositevideo ......... ....... 
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Twin 320K Ooppydisk dr ives 
MSDOS2. Basic2 
Compaq.Su ites IOI·! I0,35Picadilly,Lo ndon WI 
lclOl-4398985 

---

Crux of compatibility 

When it co mes down to it . the acid test of 
an IBM compatible is its ability to run 

IBM software and . to a lesse r extent, to 
accep t IBM periph erals. On topofth isyou 
have to consider factors Ii kc ease or use a nd 
price . 

The Compaq comes through the first test 
with flying colo urs. It happil y ran the 
software PCN's real IB M runs. and spat on 
the Word star di sk PCNs IBM spits on. It 
will accommodate o ne of the widest ranges 
o f IBM software and ha rdware of a ny or 
the PC clones . 

As far as actually using it is conce rned. 
the attr act ion see ms to be less one of 
tran sporta bility than of compactness. To 
get it up and runn ing. all you do is snap 
ope n the ca tches holdi ng the keyboa rd/ 
base on to the fascia, pull out the legs o n the 
keyboard a nd the main console. then slide 
back the hatches that cover the power 
input and the interfaces. 

Overall it's ple asant to use , salien t 
diifferences being that the review 
machine' s drives mad e a slight clunk clunk 
noise (drive a) and a whinging noise (drive 
b). Thi s is margina lly less disturbing than 
the characteris t ic gronk gronk of the IBM 
PC 's drive s. The spea ker is slightly louder 
than the PC's and the keyboard consider· 
ably springier . I wasn't too keen on this last 
fcaiure . and it migh1 have bee n bener 10 
chan ge the keyboa rd layout . although this 
really depe nds on how used you a rc to 1he 
stand ard IBM keyboa rd . 

Under nor mal office light ing condition s 
the scree n is excellent , but the high 
definit ion has been achieved at a cost. If 
you use it in dim ambient tight you'll 
encounter pa rticularly bad ghost ing pro~ 
lcms and will be forced to train a light onto 
it. 

Is it worth the money? The answer is a 
qualifi ed yes. The price of IBM-style 
machines is high . but given that any one o f 
them is wonh the mo ney. the Compaq is 
cenainl y in with a very loud shout. 

-Lolllco 



JlJ~rl THE 
WH~B ~~[]S 

W~THA 
VTX SOOO MODEM 

e CONNECTS YOUR ZX SPECTRUM TO OTHER COMPUTERS 
VIA THE TELEPHONE LINE 

e DIAL UP: MICRONET 8000 
PRESTEL DATABASES* 
YOUR FRIENDS COMPUTERS 

e DOWNLOAD SOFTWARE 

e BROWSE THROUGH : 250,000 + PAGES OF PRESTEL 
MICRONET MAGAZINE 
MICRO SWAP SHOP 

e EXCHANGE ELECTRONIC MESSAGES 

VTX 5000 SOLD WITH A FREE COPY (WORTH £19.95) OF 
USER TO USER SOFTWARE 

VTX 5000 DESIGNED AND MAN. BY OE LTD. 

O.E. Limited 

l 
North Point 

Oe Gilwilly·lndustrial Estate 
Penrith. Cumbria CA119BN. 
Telephone 0768 66748. Telex 64157. 

r------- Prestel Mailbox 093051909. 

* Plea se Allow 28 day s for Delivery 

0 PrH1el and the Prestel Symbol are trademarks of British 
Telecommunications 

0 Mkronet BOO is the trading slyle of Telemap Ltd . and 
Brit ish Telecommunications 

r-----------------------, Tick 
a Please send me the VTX 5CXX> and my fr ee User lo 

User Softwa re. I enclote a Cheque/P .O . made 
payabl e to OE limited for £99.95 inc:l. VAT• 

a I wou ld like membership forms for Pres1e l and 
Micronet 8CXJ to be enclosed with my order 

NAME ------ ---- -
ADDRESS __ _____ __ _ 

POSTCODE ____ TEL . ___ _ 

L-----------------------J 



Bring on the buggies 
Two 'buggies' for the very young upwards impressed Victor O 'Neil. 

' E very chi ld sho uld have the right to 
two thin gs-a granny, and a micro'. 
So says edu catio nalist Tom Stonier , 

Professor of Science and Society at 1he 
Universit y of Bradfo rd . We can all relate 
to grannies, but how do schoolchildren 
rela te to micros? 

Seymour Papert . in his book 'Min d­
storms - Childr~n. Compmers , and 
Powerful ld~as· had a 10 1 to say on the 
subject. Children need not relate to micro 
in the same way they relate to granny. the 
micro is merely a tool with which children 
may leach themse lves. 

Central to Papen·s revolutionary ideas 
on education (us ing comput ers) are two 
thing s. On e is the programming language 
Logo, develope d by him and othe rs in the 
ea rly 70s. and the other is the turtle. 

Turtle s are objects which move under 
the control of a user. and its simplest form 
is a cursor on the screen . Howeve r. the 
impact on a young child is far greater if the 
turtle is something less abst ract. Hence the 
develop ment of robo ts. 

It is now over a year since Economatic"s 
BBC Buggy firs1 appear ed . The protOlype 
was built by Mike Bostock, the Microelec­
tronics Education in Primary Schoors 
T echnolog y Manager. using Lego parts. 
'Everyone wants to build a robot'. he was 
quoted assaying at the time, ·and at the age 
of 33 1 finally built one·. 

Kl Buggy 
Some peop le aren' I prepared to wait so 

Jong. and 16-year-old Mike Leppard of 
Southbournc in Mampshir e has built a 
turtl e-like robot for the BBC in his own 
home. The buggy is called the Kl (whal"s 
he going tocall lhe ninth ?). and comes with 
all the electronics enclosed in a sturdy grey 
moulded polystyyrene box. about 7in x 
4in x 3in. 

The buggy shows that anyone with 
enough determin ation cou ld build a buggy 
like this for themse lves. Mike Leppard has 
the resources to pu t the buggy into 
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produ ction if the demand is great eno ugh , 
and plans to use the help of his family to get 
them built . 

When lhe buggy becomes available 
Mike Leppard expeclS it to cost about £95. 
half the price of the BBC-Buggy and at th is 
price it compares favourably . Unlike the 
BBC version it would be supp lied fully 
assemb led. allowing you toenlerthe world 
of robotics two and a half hou rs earlier than 
you would with the BBC. 

Like the BBC Buggy, Kl is propelled by 
two wheels, each with a forward/ reverse 
motor . There arc bumpe rs on each corner 
with microswitchcs that tell you when 
you've hil somc1hing. On the front face 
there 's a light depe ndent resistor (LDR) 
and underneat h is a small lamp with a light 
sensor on either side . 

A pen slots in at the centre of ro tation . 
Thi s is attac hed to a soleno id . allowing the 
pen 10 move up and down for drawing . 
However , K l can be used as a Logo--style 
turtle - not as accurate as a dedicated 
turtle but much cheaper. 

A suite of programs demonst rates some 
of K I's capabili ties. Th e first program. 
Drive , uses the cursor keys to direct the 
buggy. The next . Draw. was an enhance­
ment of this, with PEN-UP and PEN-DOWN 

commands. Othe rs memorise and repeat a 
ro ute, seek out a light source and follow a 
black line drawn on a white surface. 

Youngtrainer Buggy 
Another robo1-style atlach ment for the 

BBC also appea red recently: the Yo ung­
trainer Buggy from North ern Compu ters 
( Issue 60). This is a simple r device, aimed 
at a different market - part of a kit 
designed to teach concepts of systems 
control by computer. 

The Young traincr itself is a box which 
plugs into the user port of the BBC. and 
contains a collection of switches. LED s 
and relays. A compre hensive instruc t ion 
manual takes you through a series of 
exercises which develop progressive ly 
more complex control and response prog-

rams. These use the Youngtrainc r as its 
input and outpu t . 

The buggy is controlle d via the Young­
traincr . using relays to switch its two 
motors on and off and to reverse directio n. 
It looks rather skeleta l. consisting of 
nothing more than two driving wheels. a 
castor. a batte ry box (for fou r HPI I 
batteri es) and a front-mounted micros­
witch - the collision sensor . 

Oth er sensors may be mounted on 1he 
buggy and connected to 1he Youngtrainer 
box . or directly to the BBC . Fo r instance. 
you can add LDR.s to seek out light 
sources , or microphones 10 seek out 
sound. These can be read fro m the analog 
port of the BBC using AOVAL. 

Th e Youngtra ine r makes teaching and 
understandin g the principle s of computer 
control technology both easie r and more 
fun. 

Verdict 
Buggies can't real ly be called 'robot s' as 

long as they retain the umbilical au aCh­
ment to Mother Computer . and they' re 
certainly a long way off replacing Jeeves . 
But they' re great fun and once you see 
them runn ing about unde r your control it 's 
difficult not to be ent husiast ic. 

If Mike Leppa rd can make K I into a 
viable commercia l proposition there's no 
reason why every child sho uldn 't have a 
buggy as well as a granny and a micro. 

The Younglrainer is a well-des igned 
package which would improve any Com­
puter Studies course. Vers ions of it are 
available for the BBC Model B. Commod­
ore Pet , Researc h Machines 380Z , TR S-
80, ZX81 and Spectrum . IZI 
~ K 1 Buggy Price Expected 10 be £95 
~ Mike Uppard. 21 Eas1field 
Oosc.Sout hbournc, Em.sworth. Hants, 
(02434) 3787 
l'rlidlld Younglraincr. including buggy Ptice 
£125.SOinc-, VAT ....,acbnr Northern 
Com pulCB, Ch urchfie ld Road. Frodsham. 
Chcsh;,e (0928) m 10 



ZEAL .~ 
SUPERB COLOUR MONITORS - MICROVITEC 

MODEL MONITOR PRICE 
~ 

1431 14" STANDARD RES. 225 
1441 14" HIGH RES. 499 
1451 14" MEDIUM RES. 340 
1431 MZ NEW 14" 285 

SPECTRUM COMPATIBLE 

"SIMPLY THE BEST ON DISPLAY'' 

SOUND BOOSTER 
FOR SPECTRUM 

e PLUG IN AND USE- NO 
INTERNAL CONNECTIONS 

e NO BATIERIES NEEDED 
e GOOD, CLEAR SOUND 
e OUTPUT CONTROL 
e LOAD/SAVE FACILITY BUILT-IN 
e FULLY GUARANTEED 
BRING THE SOUNDS OF YOUR GAMES 
TO EXCITING LIFE FOR JUST £14.99 

©® ~ 

~ 

ATPL SIDEWISE ROM BOARD 

~~~~.~: MICR0£4l.SO 

}t~ ~ri PACK £17 .50 

ZEAL MARKETING LIMITED 
VANGUARD TRADING ESTATE STORFORTH LANE CHESTERFIELD 540 2TZ 
TELEPHONE 0246 208555 TELEX 547697 
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FINGGR PRINTING 
Pe rhaps the bes tpa inting tha tc ame from 

the pad was a friend' s imitati on of a 
Mond rian- all st raight lines and rectan g­
les of colour. Balancing these is simple 
when you can move th e lines and blocks 
where you want. and t ry them in vario us 
places. 

Piers Letcher finds a Koala pad a bear essential for colour gr aphics. in ~~~i~~;; ~~~~:c; ;~7!;;:: !~!~ebsttt~ ; 

New graphi cs packages and ways to is on ly to be expec ted. A nd the fill was 
use them have bee n o vershadowed slower th an I would have thought neces-
by the spotl ight on the Macintosh sary - not so slow as to irri tate, but slow 

and ils MacPaint program . eno ugh to make you wait. 
But thou gh out o f the limelight there's 

much of interest in these produ cts, such as 
in the new graphics ta blet for the Co mmo­
do re 64 which has just arrived from the US . Ko.a. autions 
Made by Koala Tec hnologies . and distri­
buted here by Au diogenic, the Koala 
packa ge includes ca rtridge or disk soft· 
wa re , and costs £80 or £90, depe nding on 
which version you choose. Th e re are 
versions for th e At ari , App le and IBM , 
too. 

First impressions 
The red and yellow box and pam phlet are 
certainly eye catching, while the pad itself 
is in dul l comput er o ff-white and black. It 's 
rob ust, with a slant ed front for a better 
drawing angle and two buttons above th e 
main pad for cont rol keys; the se perfor m 
the same function but ena ble the pad to be 
used left or right hand ed. 

A lead from the pad plugs into the first 
jo ystick portonth e 64. Th e pad comes with 
what loo ks like a black pencil , but is 
actuall y a hard plastic stylus, which is the 
first cho ice yo u have for a dra wing 
instrum ent. 

PCN was suppli ed with a cartri.dge 
version so getting under way took only 
abou t a minute and was prob lem free. 

Features 
Most featu res are apparent from the me nu. 
Thi s let s you select 17 func tions , 8 bru sh 
shapes, and any on e of 16 colo urs or 16 
shaded patterns, all without using the 
keyboard . 

The drawing functio ns includ e lines, 
circle s, boxes, disks, frames, and rays, as 
well as free- hand drawing . Other com­
mands include fill , copy, transfer colour , 
mir ror and zoo m. The latt er can be used for 
editing 1he picture ahcr it 's finished , pixel 
by pixel. 

Stora ge of pictures on both the cartridg e 
and disk versions is s1raight to disk, and 
fairly fast , but it wo uld have bee n useful if 
the package had bee n ext ended to cassette. 
As it stan ds, you need to be a disk owner 
whichhc r vers ion you buy. 

T he grid patt e rns selectable from th e 
colour palette are attractiv e, although the 
number of col6urs available is not as great 
as on the Ata ri To uch Tabl et - b ut in the 
main the 64 doe s not have the colour 
capability of the Atar i. 

Documentation 
Two red and yellow pamp hlets come with 
th e Koala. A thin one describe s the 
har dware , and a more so lid one describes 
the so ftware. Th ese ar e exce llent , and set a 
good example to oth er manufacturers. 
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In use 
Although the pad is designed 10 be used 
wilh th e stylus provided you can draw with 
your fingers. effectively and accurate ly. 
Ot he rdrn.wing implements wor k too. but I 
would not recommend using anyth ing too 
large. 

Th e pad' s surface seemed ro bust and 
showed no rea l signs of wear after several 
day s o f heavy use. Tracing was possible , 
with the zoo m functio n being used exten­
sively afte rwards to correct slips o f the pen 
or finger . 

An d you don 't nee d to be a crea t ive 
genius to enjoy thi s bit of kit since you can 
have fun expe rimenting without the fear of 
having your mistakes recorded - th ough 
each result can be filed away on disk if you 
want to kee p it. 

Verdict 
Without the softwa re supplied th is pack· 
age would be hard to use effect ively. But 
with it , it's fun to use, and simple . The 
questio n rema ins. however . of jusl how 
use ful such devices and packagt s really 
are . 

Ce rtainly, as printer t echno logy ad ­
vances the results can be moved fro m 
scree n to paper and so man y will have 
application s in design . At the mom ent only 
really high-resolution machines can do 
this. So. Koala remains in th e league of 
pe ripherals that are imme nse fun to use bu t 
of little prac tical use . But , for my money , 
there 's no thing wron g with !hat. m 
,...._. Koala pad and Koa lapainler P'ltce-
£79. 95-di sk versio n,£89. 95- ca nr idgc 
,rcrsion( inc. VAT) ........... Koala 
technologies Inc. Dlltrlllllw Aud iogen ic. 34·.36 
Crown St •• Read iog. Tel: 0734586334 ..... 
..,.._ Applen . IB M. Atari . 



Learn a fore· la 
intwelve ou 

ItS as easy as B 
Your BBC Micro can now teach 

you a foreign language in ju st 12 
hours, via Linkword from Acomsoft 

Linkword is a software series of 
four langu age cour ses- French, 
Italian, German and Spani sh and is 
ideal for tho se who want to pick up 
an elementary knowledge before 
going on holiday, or for business 
people who need to acquir e the 
basics in a hurry. 

Each 12 hour program is 
based on a revolutionary new 
format, making learning en­
joyable rath er than laboriou s. 

For in stance, the Spani sh 
word for br ead is 'pan: so you 
are asked to imagin e a pan 
full of br ead and hold that 
image in your head for 
10 seconds. 

Thi s method will 
rapidly enable you to 

mmmrnrumcnm 



nguage 
rs. 
BC. 

build up a vocabulary of around 
400 words covering a wide range of 
useful topics. 

Onc e again,it's another exciting 
dimen sion to fulfilling your BBC 
Micro's pot ential. 

You can order by filling in the 
coupon oppo site. Credit card 
hold ers can order by calling 0933 
79300 during office hour s. 

Alternativ ely, you'll fmd all 
four Linkword program s at your 
local Acornsoft dealer. (To fmd 
out where that is, simpl y call 
01-200 0200.) 

Th ey come in cassette 
form, complete with an audio 
cassette demonstrating the 
correct pronounciation. 

iiiiiiiir' ~ 

And at just£14.95 each 
it shouldn 't be hard to 
talk yourself into buying 
one. 

~ : Acornsoft, c/ o Vector Marketing, Denington Estate, 
Wellingborough, Nort hants NN8 2RL. I Please send me the following language software 

I 
Packages at £ 14.95 each. (Coder 

Acorn so t 

PIW CHA \I Ql ANTITY TOTAL mc on l).) 

I 
French SBXl3 

Italian Sl3X14 

I Genna n SBXIS 

Spanish SBXI6 

I TO'li\ L 

I I enclose PO/cheq ue payable to Acorn soft Ltd. 
Or charge my cred it card. 

I 
Card ' umber ______ ____ _ 
Amcx/ Dinc rs/ \' isa/Accc:.s (Delete) 

I 
Please send me detai ls of the BBC 
Microcompu ter System D 

I 
Please send me the latest Acornsoft Catalogue D 
Name __________ __ _ 

I Addr ess __ _ __ ___ __ __ _ 

I __ ______ Postcod e ___ ~ 

Signatu re. 
Rcgi:Mm:I "'o.1524763 VAT 'fo. 215 8123 85 



PHILIPS 
Every small business 
can be a step ahead with 
The Philips Portable Computer P2000 C 
Ttie P 2000 C goes from desk to desk 
p,ovld1ng computer efltc1ency 10 many 
people ,n a small company The 
P2000 C portable ,s easy to move and 
can be set up in a flash And 1t is easy 
td use even 11 you have never used a 
comp ute, belore 
A secretary can IYPe with the P2000 C 
JUSt as with a typewriter only ,rs faster. 
eas 1e1 and belle, . You can orga01ze 
your ,ecords w,th 11, do forecasts. 
proteetions and estimates. analyze 

your costs and prices The accOll'niant 
can do his bookkeeping and billing 
and keep track of outs1and1ngs. In tact 
any business task can be done more 
easily and Quickly 

r; .. 1..,..H'9hllthta 
\ 9·sc,een,2,,&0~~32Kt;lwMO 

AMI 
2 ~ K8RAM,r..e<me<TO"Y 2!16K8AA ... 

OISi<Of,)(IOf'loll 
3 Twq5 '!.o"l1oj)OyQl...el""'1nupto6•0K8 ... ... 
• CP1M· anopS'(Slef'l ' 'pr!JV'd81CCessto1 

11tg,erang,eclaval<1tl61sol1-e 
!, 1nterl.::esseo9P<•rte<Me<ntl~ 

a"'91harodisk.o.itc(lff'frll.nC#IOI'\. 
NYemcntor l([E·488 

•tp ... , .... _...,.~09C>I~-·~ .... 
.. ~, ..... & I U_..... . ... ~ ..... 'tl<'IY-

P2000C-
the affordable portable. 
With free software. 
Plus J.tGE~ Accounts 
Packages on Free TrlaL 
Conlact our d1stnbulors for a ltst ol 
dealers 1n your area 

KinQsw•r Dai• Syst-s 
JOGuiklt0<dSll­
C-1w,.Sumty 
Tel ·(01328J&89 11 i.e ~ ,"4&e7 

Micro Des'9n 

°"'"" ..... 56CrtW11AO.OS....ot:«:I' 
ClleaJM• cw 11 ONN 
Tel (013!17)612 311elt"366IIO 

MklJ.ctronD 191tl:lutlOn 
MIOltc:IIOtlHouff ,Nott,r,gl!•mA09d 
B.io. .o«t>y0£5UO 
T.il (071311.')&8 11 Tele. 311~19 
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SOFTWARE il'llr1'~tl 
;:~~,~~ --: ;; ' 

~~· WHAT'S NEW• WHAT'S NEW; WHAT'S N~~ 1-
- to - ... publishefs: ff 

you wtsll your company's product 
to be included, pl,tue send only 
the very latest .-- to /J,y•n 
Sldnner, PCN, Software Editor, 62 
OxJord Street, London WJA 2HG; 
and please don~ fwget to indude 
prices and a telephone number. 

GAMES 
Microdeal pulled out all the 
stops by releas ing ten games for 
different machines. Commo· 
dore64ownerscan nowexperi· 
ence 1he delights of the Cuti!· 
bert rang e and all t he 64 games 
are available on disk at £9. 95. 

Danger Ranger, a fairly new 
Dragon game. is now avai lable 
for the Ata ri, and Microdea l 
ha s cove red t he Or ie, Ata ri and 
Electro n with Arena JfXXJ. 

Also prolific, thou gh not 
necessarily brand new, is the 
range under the US Gold 
banner . The company aims to 
bring the best of American 
software to Britain at low 
prices . Some o f the more in· 
teresting packages include Solo 
Flight from Microprose , 
Pooyan from Datasoft (re· 
viewe d on the Atari , issue 34), 

Beaclz Head and Zaxxon. 
Beach Head was nomi nated by 
th e Ame rican magazine Bill­
board as the best game ever for 
th e 64. Solo Flight may not be in 
the same leag ue as Sub-Logic's 
Flight Simulato r 2, but costs 
much less. 

Odd est t itle of the week has 
to go to Vision's Revenge of the 
Killer Tomaioes for the Spec­
tru m. This is a well-written 
machi ne code game in which 
you , as Smiffy the apprentice 
ga rdener, have to pick weeds 
grow ing in the cabbage patch to 
earn your keep. One prob lem is 
that t he serr ied rows of cab­
bages move up and down th e 
screen, treading on one mean s 
an instant wage deduc tion and 
the killer tomatoe s will try to get 
you. It"s not an easy game , but 
some how lack s that addictive 
quali t y necessary for a winne r . 

Che ss on micros is becoming 
quite t he rage , Chessmaster for 
the Spect rum (64 soon) was 
written by Tony Miles who is 
one of Britain 's lead ing chess 
players. Th e packag e is a chess 
tutor and comes with three 

The Graphics Magician 

Additional Type Sets 

$39.95 PenguinSoftware3122321984 
(Geneva) 

Hopper 

Danger Ranger 
Arena 3000 
Jungle Hunt 
Juggles House 

Stock Car 
Blockbuster 
Frenzy 
Rubble Trouble 
Childsplay 
Hotline 
Words and Pictures 
Music Reader 2 
Pitch Game 1 

Oxford Pascal 

Horace Goes Skiing 
Peng on 
Grabber 
Cuthbert in Space 
Cuthbert in the j ungle 
Cuthbert goes Walkabout 
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$19.95 " 

ES Microdeal 0726 3456 

£8 Microdeal 0726 3456 

£24.99 Atari 0753 33344 
£22.99 " 

£7 .95 Micro Power 0532 458800 
" " 

£9.95 Polarsott 0462 54812 
£12.95 Chalksott 0905 55192 
£9.95 " 
£9.95 Geedoh 0532 671924 .. .. 

£49.95 OxfordComputerSystems 
0993812700 

£6.95 Melbourne House 01·940 6064 
£8 Microdeal 0726 3456 
£8 .. 

tape s, two of which prov ide 
com mentary on the man y 
games provided. 

It' s compe t ition time with 
the Spectrum game Carnival. 
Eclipse are offering the £140 
Grafpad drawing tablet as the 
prize for cracking the game and 
the compet ition respo nse 
coupon o n the inlay gives you a 
£26 discount on this neat piece 
o f hardwar e. 

UTILITIES 
The most inter esting packag e 
had to be Oxford Computer 
System' s Pascal for the Com­
modo re 64. A nove l fea tur e of 
t he package is t he RAM-based 
comp iler whic-h you can deal 
with interactive ly. This allows 
you to get to grips with the 
language befo re progr essing to 
the disk-ba sed compile r . 

CP Software has extende d its 
rang e of Spectrum ut ilities. 

Supercode provides a hun­
dred relocatable mac hine code 
routines including a flexjble 
Renumber, On Brea k Goto , 
Block Move s, as well asa host of 
special effects like high reso lu-

tion scroll to left , right , up , 
down , diagonal and many 
other s. 

Also of int erest is a floating 
point Fortlr with a numbe r 
of Spect rum -specific ~o rds, 
which should allow users to 
creat e fast games while lea rnin g 
a version of Forth. 

The first pro gra m on Micro­
driv e to reach us is Prosign' s 
Basic +. Thi s add s stru ctured 
Basic com mand s like REPEAT 

UNT IL , adds an ELSE to IF . 

11rnN statements, as well as 
providi ng thre e rRoc functi on 
words for proced ure definition 
and calling, very nice. 

Going up-market to th e 
(doub le resolut ion) Apple , 
Penguin Software is contin uing 
its graphics emp hasis. The 
Graphics Magician Picture 
Painter will soo n be availab le 
for the Macint os h. Atari, Com­
modor e 64 and IBM PC. An 
unusual aspect is that you can 
transfe r picture s from the Ap­
ple to the Atari via joyst ick 
ports. A Graphics Magician 
Animato r is also available to 
bring your images to life. lllmll 

Beach Head 
Data Pro 
Text Pro 
Solo Flight 

£9.95 Centresott 021·520 7591 

Prattall Pearly 
Cuthbert in Space 
Pengon 

Arena 3000 
Gravitor 
Quack·a·Jack 

Ruby Runabout 
Codebook caper 
Mystery of Munroe Manor 
Killer Tomatoes 
Chessmaster 
carnival 
Dyslexia Beater 
Prosign Basic + 
Extended Basic 
Supercode 
Floating Point Forth 

Tune of Myclops 
Minefield 

Snackman 

" " 

£14.95 

£7. 90 Scorpio Software 061 ·835 1055 
£8 Microdeal 0726 3456 .. .. 

£8 Microdeal 0726 3456 
£7.50 Severn Software 0594 43352 .. .. 

£~;90 Scorpio,;>0ftware 061 ·835 1055 

£8.50 Severn Software 0594 43352 
£6.95 Visions 01-748 7478 

£15.95 Serin Software 369 3180 
£5.95 Eclipse Software 01 ·884 2461 
£9.95 Dunitz 01·4822202 

£12.95 Prosign 0904 769184 
£12.25 CP Software 0895 31579 .. .. 

£'.;90 Scorpio,;>0ftware 061·8351055 

£8 Microdeal 0726 3456 
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Chances are,we 
yournewAc 

If you're itching to get It speaks BBC Basic. Its 
your fingers on this long- 56 key electric typewriter style 
awaited computer, keyboard is robustly 
your best bet is to constructed with a 
fmd a larger branch good solid feel. 
of W H. Smith, The Electron 
because we're the provides seven 
major distributor of different display 
the Electron. modes from high 

Of course it's not sur- Astle<donfr om resolution graphics 
prising that it's proving to ~~ ::'.!"~~;;. necessary in games, to 
be so popular. I a full eighty columns of text 
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1lbesupplying 
ornElectron 

across the the screen. It comes this price and with its irnpres-
not only with a comprehen- sive specification, the Acom 
sive user-guide, but also Electron represents outstand-
with a book that takes you ing value for money. 
through the principles of As well as the Electron, 
Basic programming, as well you'll fmd we have the range 
as a demonstration cassette of Electron software. 
containing fifteen programs. So come in and see us at 

WH0SMiHTH • 
"''"' ·~•= """'""•" •= "~ """'"" ,_'""~~ ro"'"°""" ~p 
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Set course for Britain 's biggest 
ever home computer exhibition -
The Computer Fair . Over 150 
stands will be packed at the show 
with microcomputers . add-ons and 
software. 

Because it's held at Earls Court 
The Computer Fair ,s easy to travel 
to ~ car, bus or tube . So progra m 
the co-ord inates and make sure 
you're locked on course for 
The Comp uter Fair, June 15- 17. 
1984 Earls Court . London . 

'LOCK ON COURSE FOR 
THE COMPUTER FAIR' 

It's a must for every experienced 
microcomputer user and it' s the 
ideal way of seeing how useful 
and wha t fun home computers 
can be for visitors who would like 
an introduction to microcomputing, 
with expert advice on hand. 

'Practical Computing' 'Your 
Computer' and 'Computer Choice· 
magazines are sponsoring the 
show. so you can be sure a visit is 
worthwh ile. 

@.in P.Uter 
l9!/:.~75'-

E2.00forchiki"enlllder l ban::JOAP's.. 
'* Trade day only. June 14 



SPECTRUM 

Jeepers 
creepers 
- R,,pedc, S,.. Spe<uum 
..... £5.95- Visions. I 
FeJgate Mews, StudJand St, 
LoodonW6-Cauett e 
~B asic ........ N<>M 
...... Mail order /retail . 

Sub-title d The Centipede's Re­
venge, this seems to be a version 
of Centipede, albeit a good one. 

Objectives 
If you've spent the last year 
stuck in a compo st heap , in 
Centipede you' re based at t he 
foot of th e screen and must 
shoot the wriggling segmen ted 
cr eatur e as it descends. It 
zig-zags in a straightforward 
manner until <livened by a 
mushroom or other obstacle. 
Hit a body segment rather than 
its hea d and it splits into two 
new creatures. 

First impressions 
Visions appears to have caught 
the increasingly conta gious dis­
ease (Cassetium Garbagium) in 
which you fill t he cassette insert 
with this and thal but forge t to 
include instruc t ions - rather 
impor tant in this case as aft er 
you've selected th e Kempston 
or keyboard op tion you're in­
vit ed to 'select Speed 1-5.' Do 
that and you'r e str aight into a 
game without knowing th e con­
trol keys. 

In play 
The game itse lf is a good 
colourful version of the arcade 
classic, and that's more impor­
tant than init ial irritations. You 
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have three lives , with a bonus 
every 20,CXX> points, the H key 
will hold the game and there' s 
the essential Hall o f Fam e at the 
end. 

Your laser can move in eight 
directions using the joystic.k or , 
more awkwardly , two keys 
simultaneOusly on the 
keyboard , and it ca n patrol as 
far as abo ut one quart er the way 
up the screen. Sp iders bounce 
across the bottom iil an unpre­
dictable mann er - someti mes 
staying for ages and then sud­
denly pouncing on you if you 
don 't see them off. 

· From t ime to time a snail will 
crawl across the top, looking so 
like Brian from The Magic 
Roundabout that I found it hard 
to shoot it, and there are little 
bugs which descen d leaving 
mu shroom t rails behi nd them , 
and which appear to be indes-' 
t ructable . 

The five-speed opt ions range 
from the extreme ly fast to the 
t ediously slow, which should 
satisfy everyone , but the game 
could have done with more 
sound than incessant laser 
pin gs. Also, a rapid fire optio n' 
would ha've saved a lot of wear 
and tea r on the old digits . 

Verdict 
Versions of Centipede for the 
Spectrum are about as numer­
ousas, well. legs on a centipede, 
and this one's as good as most if 
you get that uncontro llable 
urge to kill a cree pie-crawlie . 

' Mike GerT1nl 
RATING(/5) 
Llstins-• 

Go into 
politics 
-1984S,.. "8K Spectrum 
,.... £5.SO........., locentive 
Software, $4 London Street, 
Reoding RGl4SQ­
Casscttc Lll9lllt Machine code 
._ ....... None ..... Mail 
orde r/reta il 

Th.is year being the pudding for 
proof of Geo rge Orw ell's pre · 
dictions , you reallyshouldn 't be 
surpri sed to find a game called 
1984. But forge t abo ut Big 
Broth er watching you - in this 
one, you effect ively get to be 
Big Brother. 

Objectives 
The game put s you in the 
hottest of hot seats-in charge 
of Great Britain 's economy. As 
Prime Minister , you must con· 
trol the web of factors that 
gove rn the eco nomy . You've 
always said you could do better 
than the lot in office and now's 
your cha nce to pro ve it. J ust 
ride out three t erms in office­
simple, eh? 

In play 
The game is basically a series of 
lists of informati on on the state 
of the economy. Most of your 
decisions are made by answer· 
ing yes/no questions and select· 
ing items from menu s. 

You always start with the 
1982/83 figures. Each round 
represents one year in office, 
the completion of which is 
sounded by the chimes of 
Westmin ster. 

Each year the balance shee t is 
prese nted to gether with the 
statusof eight major indicato rs, 
such as inflation , unemploy ­
ment and the trade bala nce. 

The year-by-year progress of 
the se may be called up as 
histograms - bette r not to 
look , they appear so much 
worse as rocket ing or shrinking 
bars. 

Oh, the Power! You can 
mangle the minimum lending 
rat e, bash the bank s, inte rfere 
with indust ry, dess icate depa it ­
mental budg ets, fork out the 
foreign aid and generall y go 
bananas with the Bud get. 

Wage round s are a little 
tricky - the three main secto rs 
(civil service, public and private 
areas) all come pleadin g for 
heh y rises. Make a derisory 
offer and they end up getting all 
they want ed in the first place. 

Five larg e colo ured rectang· 
les are displayed , each repre­
senting a major economic sec­
tor viz Gove rnm ent, Industry , 
Popu lation , Bank s, and the 
Rest of the World . his your job 
to keep all these equally ba· 
lanced, since instabi lity heralds 
disaster. 

A random factor is added in 
the shape of sudden and urgent 
Cab inet meetings. Find ing that 
you need to pump funds into 
Brit ish Ra il or that the pound 
has to be devalued can knock 
your clever calculations cock­
eyed. 

Verdict 
An absorbing econom ic game 
th at offers all the fun and 
megaloma nic pleasure of run ­
ning th e cou ntry with none of 
the inevitabl e consequences. 
Would you ma ke a bette r PM '? 

RATING(/5) 
Llstitoc1ppeal 
PllyNMy 
u..o1 .... ~ioe --

BobC ......... 

~~~~~ 

~~~~ 
~~~~ 

~~~~ 
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' . Forsufferersof PCNitus 
THE PCN BINDER 

Since March 1983, a mysterious malady 
has afflicted thousands of people in Britain­

PCNitus. The symptoms are perplexing . .. 
Those afflicted are found fighting their 

. way through piles of Personal Computer 

Newsmagazines ,~ · 
muttering strange things like 'can'tfind 

Micropaediamustbeh eresomewhere . . .' , · 
But a recent breakthrough has brought J 
instant relief to PCNitus sufferers. f I 
The cure is called the Personal .'il.~ 

~~ -d 
~-- -- - - -. ComputerNews "'- ~ 

binder. It's red, ~ ,,;, 
PERSONA L 

.. ~ 1' ' ~ 111 ~ ' 
..... ~ 1 ' .. ,....,~ ). 

.. - .. ~- -· 
yellow and silver 
and holds four 
months' copies 
completely flat, 
even when full. 
You'llbe ableto 
read them easily 
and refer to 
them quickly. 

So if you recognise the symptoms above - take the cure now! 
Just fill in the coupon atthe bottom of the page and send it with payment (£3.50 inc postage, 
VAT and handling) to the address below. 

r--------------- . ----------------------, 
I BINDER ORDER CARD . Pluse rush me ___ PCN binder(s) at£3.50each. I enclosed my cheque made I 
I payable to Personal Computer News. Please charge my AccessNisa/Dine rsl American Express card .:;.;:::::, I 
I I I AccountNo.... ...... .... Name ...... I 
I Address ....... ............... ........ . ......... .. Town ......... ... ................. Postalcode... . I 
I I 
I ....... Signed .. I 
I Send to Personal Computer News , Binders Department , 53155 Frith Street , London Wt A 2HG I 

L--------------------------------------J 



ORIC 1 

Death 
wishes 
-.H ouscofDcath .,..O rk 
Pl"IN£9.95,......, Tansort 
(02205)2261- Casscnc 
......... BaJic ........ None 

Anot her encou nter with death 
in your cont inuing quest for 
treasu re when you play this 
latest adventure from the Tan­
soft stable . 

Objectives 
Five treasures are hidden 
around the House of Death. As 
you 'd expect from its name , this 
place is no Home Sweet Home 
- it was once used as a set in 
such wond erful films as "An 
American Werewo lf In Guern­
sey' and 'Dracula Bytes' . If you 
find any treasures, they must be 
returned to the start ing point. 
Scores are given asa percentage 
of how much of the game has 
been completed . 

In play 
As this is a text adven ture (plus 
a few sou nd effects) , the autho r 
has conside rately made provi ­
sion for you to specify the 
colour of your choice for the 
text. Th e background to the 
adventure is also offered. 

The game gets off to a lively 
start when you find yourself 
outside the house . Ringing the 
be ll produces a knocking sound 
while rapping with the brass 
knocke r elicits a 'ding dong ' 
Before long , the finding of 
garlic , a werewolf mask and a 
mad axeman soon alert you, 
sensitive soul that you are, to 
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the fact that this is no ordinary 
house. A large ballroom and a 
trapdoor that isn't a trapdoor 
confirm your suspicions. Find­
ing a witch stirring a cauldron in 
the kitchen dinches the matter 
- this is definitely not Corona­
tion Stree t. 

You start the adventure at 
18.30- ad igitalclock at the top 
of the screen keeps the time . It 
chimesont he hour. Youca n bet 
your boots that something par­
ticularly unpleasant is going to 
happe n at midnight. 

The vocabulary is reasonably 
comprehensive and abbrevia· 
tions down to four letters are 
permitted. Input is of the usual 
verb -plus-noun type but single 
letters are acceptable (for direc­
tions and inventory , for exam­
ple). A save and load feature is 
available and while the prog­
ram is written in Basic, re­
sponse times are quite sat isfac­
tory - two to three seconds on 
average. As Basic has been 
used , it's possible to list the 
program - of course , you spoil 
half the fun by do ing so but it's 
nice to know you can peck if you 
really get stuck. 

There are quite a few puzzles 
to test you and the program has 
a nice sense of humour. 

Verdict 
A tradi t ional style of adventure 
with a pretty meaty content. 
Good puzzles and an interest­
ing environment , so in you go. 

RATING(/5) 
Listing appea l 
Playability 
Useof1111Chine 
Ch'eraMvalue 

BobCha-'1 

Who is 
whom? 
.._Ope ration Gremlin.,._ 
Oric-1Pltoo£6.95-
Win1ersoft ,JO Uplands Park Road, 
Enfield. Middlesex,.... C8$$CtlC 
'- Machincoode- Mail 
order/Retail. 

This progra m is a schizophre­
nic's dream - it gives you the 
chance to be eight different 
people which gives it a night· 
mare quality that 's original and 
appealing. 

Objectives 
The aim is to clear the space city 
Syron of gremlins and in so 
doing you encounter various 
problems like being hit by flying 
rockets , surround ed by aliens 
and t rying to find out not just 
where you are- but who. 

In play 
There are nine levels of difficul­
ty and the graphk s capabilities 
of the Orie are used to the full. 
You 're shown as a small charac ­
ter in the cen tre of the screen 
and as you move around, using 
the cursor keys, the maze-like 
city walls scroll around you . 

The best startingstategy is to 
dodge round, making sure that 
each personality has a weapon. 
This way, your e ight different 
characters can give the gremlins 
a really bad time. 

To swap from one characte r 
to another you just press the 
relevant nu mber. If that charac· 
ter is dead , you just have to 
move on. 

You can get as talus repor t on 
whichever character you hap­
pe n to be, giving your name, 
status and so on. This is useful, 
as each charact er has lo keep up 

its st rength by eating various 
bitso ffood left lyingarou nd the 
city. 

Press P to pick up a weapon, 
but be warned . Some weapons 
make the gremlins multiply 
instead of killing them , so test 
with caution befo re use. You 
can't be greedy with weapons , 
eithe r ; you're only allowed to 
carry one at a time. 

Commands are stra ightfo r­
ward ; E for eat , D drop and so 
on . From time to time you'll gel 
warning messages telling you of 
malfunctions in various vital 
parts of the city. 

You must try to find the 
relevant location and effect 
repairs before the situat ion gets 
out of hand. 

While you're dealing with an 
alien , or trying to find some 
location , you may hear a tone. 
This tells you either that you're 
close to an alien, which you can 
see anyway, orit may mean that 
one of the other characters is 
under attack , in which case you 
have to rush from character to 
character, trying to discover 
who's threatened, then make 
them escape or destroy the 
aliens . 

It 's this aspect that really 
makes the game a cut above the 
rest. 

Verdict 
This p rogram gets full marks 
from me for inventiveness, 
addictive quality and use of 
sound and graphics. 

It should give hours of fun to 
anyone with enough time to 
make the most of it. 

RATING(/5) 
Pla)'1billty 

UM of machine 
Llslfnc1 ppe1I 

o.er.11 .. 1ue 

Wendie Pearson 

fl!tfl!tfl!t fl!t 
fl!tfl!tfl!t fl!t 

fl!tfl!tfl!tfl!tfl!t 
fl!tfl!tfl!tfl!t fl!t 
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MHz I/ 0 INTERFACE 
Provides 8 Contro l Outputs and 4 - 6 Signal Inputs for 
Robotic , Industrial & many other control applications. 

Available in Kit form or fully assemb led & tested. 

1MHz 16BitVIA 
The User Port only provides 8 Bit Cont rol, yet many 

applications require 16 Bit Data Con trol. This Adaptor 
enab les projects using 16 Brts to be developed via 

the 1 MHz Port . 
Available in Krt form or fu lly assembled. 

USER PORT SERVO INTERFACE 
A simple Kit to enable the 8 Bit User Port to ope rate all 
types of Servo motors - adapts to any 8 Bit User Port. 

USER PORT DECODER 
Converts the 8 Bit User Port to provide 8 Addressed 
Outputs , 4 Data Inputs and a 4 Bit Data Input - many 

different Add -on units & projects may then be co nnected 
to enable one or all projec ts to be run simulta neously 

under program contro l. 

ELECTRON I/ 0 INTERFACE 
This usefull lnteriace provides theElectron with a normal 
BBC -type 8 Bit User Port PLUS capab ility of 16 Bit Port 

or Printer Outp ut plus 8 Addressed Outpu ts, 4 Data 
Inputs and a 4 Bit Data Input. "Enormou s potential for all 

types of appl icat ions.• 

NIKAM6502 
MICRO CONTROLLER 

A Star prod uct which enable s 
programs developed on the 
BBC Assembler to be do wn­
loaded via the RS423 Port and 
blown onto EPROM . The 
Micro Contro ller will then 
autostart on power up to 
perform as a ded icated Stand 
Alone unit. 

0-..:-::::::. 
~ ..,,_ ( 

~ ,~,- . 
19' Appl ications include Robot ics, 

Data Logging, Timing , . 
Mach ine Control , Speech 

"' & Sound Synthesis etc. 

Please write for full details & prices to:-

e ~~~,=~~J~: 
27-29 Leadhall Lane · Harrogate. 
North Yorkshire HG29NJ. 

HAANELLELECTAONICSCOMPANV Tel: (0423) 870938. 

TWO AMAZING OFFERS 
(WHILE STOCKS LAST) 

(D BRAND NEW AND FULLY GUARANTEED 
JUPITER ACE COMPUTERS 

ONLY £26.00 + £3.90 VAT & £3.45Carr . 
(Total £33.35) 

These are complete with power supply unit, 
forth manual , leads and demonstration 
cassette. 
BOLDFIELD is the only company fully 
supporting the ACE , and can offer JUPITER 
RAM packs and software immediately plus a 
whole range of exciting titles and hardware 
add-ons in June and July. 

(v BRAND NEW AND FULLY GUARANTEED 
SINCLAIR ZX81 64K RAM PACKS 
JUST £25.00 + £3.75 VAT & £1 Carr. 

(Total £29.751 

Bot h items are ONL Y available through our mail order 
service. Further details on request if required . 

Cheques/ P.O. to · 

BOLDFIELD LTD COMPUTING 
Sussex House, Hobson Street, 

Cambridge , CB11 NJ 
'llt RAMSEY (0487) 840740 

SIGNUS 2 COMPUTER GAMES 

SPECTRUM GAMES 
We only sell the best. 

Order today. Deliver tomorrow . 
Postage and Pack ing free. 

Crakaloa ..... . ........ ...... 48K£5.95 
Chuckle Egg ....................... 48K£6.90 
Pin Balled . . ............ 48K£6 .00 
TheOmegaRun... . ..48K£5.95 
GhigGurg ... ..48K £5.95 
The Pyramid . . ............................ 48K £5.50 
Trashman ........... .. ................ .48K £5.95 
TheSnowman ... . ..................... ........................ 48K [6.95 
LunarJetma n .. 48K £5.50 
Atic Atac.............. . . ... .... ......... .... .................. 48K £5.50 
Fighter Pilot ............ ...................................................... 48K £7.95 
Psytron ............... . . ...... ....................... 48K £7.95 
COdenameMat.. . . ................... 48K£6 .95 
Stonkers.. .. ................ 48K£5.5 0 
Chers II .................. .. • .48K £9.95 
Alchemist.. .................................................................... 48K E5,SO 
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TEXT&HIRES 
A major problem for Dragon owners is the micra's inability to mix 
text with graphics, aside from using a machine code routine or a 
commercial program. This utility, from Anthony Jewell of 
Twyford, Ber1<shire, solves the problem using an addition to the 
ROM routine. II allows you to type directly onto the 
high-resolutkm screen, and use all the normal print commands 
from within a program. As an added bonus, it allows the who!e 
character set to be redefined . 

We pay forpubli.shed programs on a Kale which takes into account 
length ,tomplexily , origjnaJily and programming ski ll. So why not 
give us a RUN for our money? 

Send )'Our Nntribution, on disk or casstllt, together with a 
plain pa~ l.isting and brief summary notes to: 
the Programs Nfilor , Pe-rsonal Compute-r Ne,n , 62 Oxford St, 
London WIA 2HG . 

Remember , though , it must be-your own work, not previously 
published dsewhe rf' . 

Type in the loader program: when run this will copy the ROM 
routine into RAM and modify it. The alterations make the 
computer remain in high-resolution mode and the machine code 
routine. read in by the rest of the loader, reads characte rs from 
memory (2862-31744) and prints them onto the high resolutio n 
screen. 

Disable ii with: 
POKE359,57 

The second program is a character definer; it must be used to 
define the new characte r set before the mach ine code is 
initialised. Once the characters have been defined, save the 
memory, includ ing the print routine, to cassette with: 

To test the code, try PMOOE4 :SCREEN1,o. It shou ld now be 
possible to type in high-resolution screen mode. In addition to the 
normal screen mOOes, there are a few more modes possible. 
• PMOOE1,3:SCREENt,O:PQKE&HFF22 ,255 

CSAVE"HTEXT" ,28671,32767 ,2867 1 

Initia lise the code with : 
POKE360, t 26:POKE361, 157:POKE359, 126 

Tnle : Text&Hirn 
Machine : Dragon 32 
Language : Basic/Machine Code 
Application : IJtj/ity 
Author : A Jewtlll 

LOADER NOTES 
10·30 

4() 
50 
100 
110 
120 

130 
140 

155-360 

Copy the ROM routine into 
RAM. 
Dataforatterations. 
POKE in the alterations. 
Start the loader loop. 
Read andPOKEinthedata. 
AddthedataintoPtoproducea 
checksum. 
End loop . 
lfthechecksumisinc:orrect, 
then inform the user. 
Dataforthemachinecode ,tobe 
POl(Edontothememory. 

• PMOOE4, 1 :SCREEN1,0:POKE&HFF22, 187:POKE&HB6,2 
• POKE&HFF22 ,30 

Try these and see what happe ns. 

5 CLEAR Hi10 .0, 8'6FFF 
10 FOR T=32413 TO 32667 
20 POKE T,PEEK<T .. 140(10) 
3(1 NEXT T 
40 DATA 32479 ,1 8,32480 , 18,32 4 81,18,32483 
, 124 , 32484,64 
50 F OR T=l TO 5 : READ A, B: P OKE A,B:NEXT T 
100 FOR T=3 1807 TO 32021 
11(1 READ A$:POKE T,VALC"~ ,H" +A'li) 
120 P=P+PEEK C T) 

13 (1 NEXT T 
140 IF P<> 1870(1 THEN PRINT"DATA ERROR" : E 
ND 
150 END 
155 DATA 0C,B7 
160 DATA Ol,44,34,36,FC,00,88 , 83,(14,(1(1 
170 DATA FD, 0 1 ,38,54,54,54,54 ,5 4,F7,01 
18(1 DATA 41 , C6,08 , 3D , FB,01,41,F 7 ,01,41 
19(1 DATA FC , Ol, 38 , C4,1F,F7,01,40,86,FF 
2(10 DATA B7, 0 1, 4 6, B6 , 0l , 44,81,(18,26 , 06 
2 10 DATA 7A , Ol,40 , 7 F,01,46,C6,0C, 3 D,C3 
22(1 DATA 7(1, 0(1, lF , (12, FC, (11 , 4(1, BE, <~6, (1(1 
2 30 DATA 30,86,Cl,00,27,07,3(1,89,0 1,80 
24(1 DATA 5A , 26 , F9,C6,0C,A6,A0,34 ,0 4 ,D 6 
250 DATA B3,Cl,03,26,01,43, 35~0 4 , 34,04 
260 DATA F6,FF,22,C 1 ,1D, 26,0 1,44, 35 ,04 
27(1 DATA A7, 84, 30 , ea , 20, 5A , 26, OF, B6, 01 
280 DArA 44 , 8 1 ,0D , 26 , 0A,7C,01,40,B6 , 0 1 
290 DATA 40,81 , 20,25 , A4,B6,01,46,Bl,00 
300 DATA 26,03,7C,01,40,B6,01,40 , B1,1F 
3 10 DATA 25 , 26,B6,01,41,B1,0F,25 , 1F,8 E 
320 DATA 07,BO,A6,84,A7 , 89 , FE,80,30,(11 
33(1 DATA 8C,1E,00,25,F3 , BE,1 C, 80 ,86,55 
3 4 0 DATA D6,B3,3D,E7 , 80 , 8C,1E,00,2 5 ,F9 
3 4 5 DATA 35 , 36,35,20 , 7E,80 , 0C , 3 9,E 7 ,80 
350 DATA ac , 1E , 0c,,25,F9 , 35,36,35,2(1,'7E 
360 DATA 80,0C,39,FF,00,FF,00,FF,00,FF 



• ELECTROn • 

ESSEnTIAL BOOHS ·fOR YOUR 
ELECTROn 

THE COMPANION TO THE ELECTRON 
All Electron enthusiasts will find this book an 
invaluable guide whatever their expene nce and 
expecta tions 

Jeremiah Jones and Geof f Wheelwrig!J! have 
combined their computmg expertise to provide 
an essential reference book wh ich covers the 
inbutlt capab1hhes of the Electron and explores 
the expans ion poss1b1l1t1es of this superb machine. 
Graphics , sound, word·processmg and 
periphera ls, games and utihhe&are all descnbed 
explamed and analysed enabling the user to 
unleash the full explosive power 
of the Electron 

SIXTY PROGRAMS FOR THE ELECTRON 
~l)losive gi!!!!fili. dynamic grap hics and 
invaluable utilities are all featured m this new 
book 

The most success ful software writers have pocled 
their talents m 1h1s spec ially comm1ss1oned 
collection which takes BASIC to the hm1ts and 
beyond 
Whether you are a games player or a senous user 
here's the book to make your micro work for you 

Where can you get them? 
From all good bookshops. Or fill in the coupon below and return it to Pan Books Ltd. FREEPOST, 

PO Box 109, 14/26 Baker Street. High Wycombe, Bucks HPII 2TD ~ 
For immediate 24 hour service phone 01-200 0200 and use your credit card 

--------------------------ELEcrRonReooHs ______________ --------
POST NOW. NOSTAMPNEEDED'Tb Pan Books Ltd, FREEPOS1'. PO Box 109. 14/26 Baker Street. High Wycombe. Bucks HP!l 2TD 
YES Please send me the followino ELECTRON paper!:>.1cks al £5.95 each plus35p for lhe first book ordered plus 15p for each 
add1t1onal book 10 a maximum charge of £1 25 to cover postage and packing 

name( M r/ M rs/ MlSS/M s) 0 Compamo n to 1he Electron@ £5 95 
address _______ ___ ____ _ _______ _ 

D 60 Program s for the Eled ron@ £5.95 postcode _ ______ _ 

I enclose my cheque/postal order for £_ payable to Pan Books Lid or debit my Access/Barclaycard/V1sa/'T'rustcard 

Qi!C !3 no. • 

Signature ___ _ ____ _ 

Allow up to JS days for dehvery This offer avatlable within UK only PCN 

L--- !!."..~-~':«: ____ R!':1~~~~~~n2:!~d---- !~'! r!1~~~<:,!8!5!~-------------- ~-·-- ·~---------------------



CHARACTER DEFINER 
N<ms 
10 
20 
30-80 
90 

100 
120 

130 
140 

160-220 

230-240 

250 
260 

270-290 

Setupthescreen. 
Dimensionthecharacterarray. 
Instructions. 
Resetthescreenandsefectthe 
charactertobedefined(ASCII 
number). 
Setlhearrayto zero. 
Print thecharacter blocks to the 
screen. 
Setuptheautorepeat. 
Print the numbers for the screen 
layout. 
Scan the keyboard and take 
action depending on the 

t~;~~-ecursorposition on 
thescreenandcontinue. 
Setorresetabk>ck. 
POKE !he character into the 
memory. 
lfthemachinecodeisactive 
displaythe~haractersonboth 
low-resolution and 
high-resolution screens. 

DEMO NOTES 
10 lnitialisethemachinecode. 
20 Select screen. 
30·60 Draw pattern. 
70 Selectcolour. 
80-120 Printontothegraphicsscreen. 
130 Delay. 
150 Printcharacterset. 
160 Lisltheprogram. 

PCN PROGRAMS: 
10 SCREEN0,0:CLS 
20 DIMA<l2,8 ) 
30 PRIN T"CHARACTER DEFINER:" 
48 PRINT"USE ARROW KEYS TO MOVE CURSOR" 
~(; PRINT"[ENTEF<J TO SET" 
6(• PR I NT" [ CLEAR J TO REJ,ET" 
70 PRINT"S PACEBAR TO STORE CHARACTER" 
80 PRI NT@480,"PRESS A KEY";:IFINKEY$=" " THEN 80 
90 SCREEN0,0:CLSC•:PRINT@448, ""; : LINEIN PU 
T"CHARACTER? ";C$:IFVAL(C$) ( 10 THEN C=ASC 
(C$)ELSEC=VAL(C$) 
100 FORI=lT012:FORJ=lT08:A(l,J )= 0:NEXT:NEXT 
lH• X=l: Y=l 
120 FORl=lT012:FORJ=lT08:PRINT@J*3 2 , CHR$ 
(128-79*<A<I,J> <>0>);:NEXT:NEXT 
13(1 P= X+Y * 32+ 10 24: PE=PEEI< ( P > : PF=2 55: t<E=A 
BSCPEEK( &H87)*(PEEK(&HF F 10 )(> 255)): ' AUTO 

REPEAT FOR KEYS:REMOVE JOYSTICK BEFORE USE! 
14('1 PRINT@!, 11 12 3 456 7 8 " ;: PRIN T @385+ 32 , " 12 
345678 11

; 

150 POKEP,PF 
160 IF KE=10 AND YC>12 THENY=Y+ l 
170 IFKE=8ANDX <> l THENX=X- 1 
180 IFKE=9ANDX C>8 THENX=X+l 
190 IFKE = l3 THENZ=l : GOT0250 
200 IFKE=12 THENZ=0:GOT0250 
210 IFKE=32 THEN260 
220 IFKE=ASCC" A" ) ANDY<> l THENY=Y- 1 
230 POKEP,PE:FORT=lT010:NEXTT 
24(• GOTO 13 (• 
250 A(Y,X>=Z:PR I NT@X+Y•32,CHR$(1 2 8+ 79 * Z) 
; :GCJT0130 
2 60 FORI=1T 01 2 :N=O:FORJ=1T08 : N=N+ACI,J ) * 
(2 A (8 - J >): NEXT: POKEt,H6FFF+C*1 2 +I, N: NEXT 
270 IFPEE K<3 59)=5 7 THEN GOT090 : 'IS THIS 
THE F I RST TI ME OR NOT . 
28(• CLS: PCLS : COLORl, C•: FORT= ! T0255: PRINT C 
HR$ (T);:NEXTT:SCR EEN1 ,0 : FORT= 1T02000: NEXTT 
290 GOT09t• 

10 POKE360,126 : POKE36 1,1 57:POKE359 ,1 26 : ' 
IN IT IALI SE MACHINE CODE 
20 PMODE4,l : SCREEN1,0 : COLOR0,l:PCLS : ' CHO 
OSE NEW TEXT MODE 
30 FORT=0 TO 19 2 STEP4:L INE C224-T,0)-(32 
, T>,PSET:LINEC224,192-Tl-(224-T,0>,PSET 
40 LINE(3 2 , T) - CT+32,192) ,P SET 
50 LINE(T+ 32 ,192 )-(22 4,1 92-T>.PS ET 
60 NEXTT . . 
70 COLORl,0 
80 PRINT@32+10, 11 Dr agon Te;(t" ; 
90 PRI NTCs!96+10, "and Graphics"; 
1(1(1 PRI NT@l 60+3, "ABCDEFGH I JKLMNOPQRSTUVW XYZ" ; 
110 PRINT~224+3,''abcde f ghijklmnopqr~tuvw 
x yz " ; : ' INVERSE PR IN TED AS LOWER C~\SE. 
12(• PRINT@480, "" ; 
130 FORT=lT01000 : NEXTT 
140 IF XX=0 THENXX=l :AUDIOOFF:POK E~HFF22 , 
30: SOUND! , 1 : PCLS: GOT030: 'C HOOSE YELLOW i, 

BROWN MODE. SOUND AND AUDI OOFF NECESSA 
RY AFTER TAPE LOADING. 
150 FORT=32 TO 128 : PR IN TCHRS<T>;: NEXTT 
160 LIST 
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Title: Split Screen Graphics 
Machine: Commodore64 
Language: CBMBasic/6502Machine 
code 
Application: Utility 

Many Commodo re 64 owners may 
have heard or read about raster inter­
rupts, and how useful they can be. The 
following listing from And rew Dilley of 
Goda lm ing in Surrey demons trates the 
use of raster interrupts to obtain split 
screen graphics. 

The value contained in the raster 
register is the number of the horizontal 
lines being drawn on the TV screen. The 
screen is divided up into horizontal 
lines with line numbers 50-250 on the 
screen window and the othe rs on the 
border. 

Suppose a program is written that 
tells the 64 to switch to bit map mode at 
one point and then back to normal at 
anothe r. Only those lines drawn after 
the switch will be produced in the new 
mode; the rest will be unchanged. 

To save the compu ter having to 
monitor the position of the raster all of 
the time, interrupts are used. Normally 
these occur every 1/60th of a second 
and are used to update the TI j iffy clock, 
flash, cursor, and so on. 

However, two things allow the inter­
rupts to be utilised. First, the address of 
the interrupt routine is held at memory 
location 788 and 789. By changing the 
values held here, it is possible to 
redirect the computer whenever an 
interrupt occurs. 

Secondly, there is a register in the Vic 
chip (53274) which allows the condi· 
tions under which the interrupt occurs 
to be selected. These can be light·pen 
interrupts, sprite collision interrupts 
and - yes, you guessed it - raster 
interrup ts. 

Once the computer has been told to 
provide raster interrupts. it needs to be 
told when. This is done by giving it a 
raster compare value. When the raster 
value matches the compare value, an 
interrupt is triggered. The compare 
value is stored in the same location in 
memory from which the actual raster 
position is read. 

The demonstration program shows 
the split screen effect wi th bit mapped 
graphics. By changing the one memory 
location, the sixth item of data on line 
640 from 20 to 40, the routine will give 
the split screen effect in extended 
colour mode. 

The high-<esolution screen is placed 
at8192 and part of the 64's character set 
is copied into memory starting at 14336. 

95 Clearthe screen. 
100 Gosuband load in the 200-240 

machine code. 250 
110 Gosubandmovethe 260-290 

character set. 
120 Gosubandclearthe hi-res 

screen. 295 
130 Setupthecharacterset. 300-380 
140 Set up the raster compare 

value. 400-440 
150 Execute the machi necode. 500-580 
160-170 Print title. 
190 Set upthecol ourofthe hi·res 600-650 

95 PRIMT ":1" 
100 GOSUB 500 ' REl1 LOAD MACHINE-CODE 
110 GOSUB 300 'REM CHARACTER SET 
120 uOSUB 400 'REM CLEAR HI-RES 

screen. 
OrawtheSINwave. 
Print message. 
Alterthecomparevalu&and 
thus alter the position of the 
split. 
And keep on loopi ng around. 
Copythecharactersfrom the 
ROM into RAM. 
Clearthe hi·res screen. 
Load the machine code from 
lines600-650. 
Data for the mach inecode. 

130 POKE 53272, <PEEK(53272) AllD240 )0R 14 ' REM THI S GETS OUR 
CHAR. SET 

140 POKE 252, 199 ' P0KE 253 ,15 
150 SYS I U4096 
160 PRIHT" :'ll.!,m,_ .. 
170 PRIHT" :iEPL!T-SCREEN GRAPHICS" 
190 FOR 1•1 024 TO 1023+40*19,POKE I, 16+6 ' NEXT 
192 REM THIS SETS THE COLOUR OF THE HI-RES SCREEN 
200 FOR X•0 TO 319 
210 Y=!NT<75 +70oSIH (X/10)) 
220 B•320o( HlT<Y/8) ) +8•<INT(X/8) )+< Y AND 7) 
230 POKE 8192+8,PEEK(8 192+B) OR 2 l (7 -( XAND 7)) 
240 NEXT 
250 PRINT":ol UNDER THIS ' SCREEN' YOU CAN SEE THE" ' PRINT" 

CHARACTER SET, " 
260 FOR T• I TO 1000 'NEXT 
270 FOR 1=200 TO 250, POKE 252 ,I · NEXT 
280 FOR T• I TO 1000 · NEXT 
290 FOR 1•250 TO 200 STEP- 1, POKE 252, I ' NEXT 
295 GOTO 260 
300 PRI NT "- COPYING CHARACTERS FROM ROM TO RAM" 
310 POKE 56334,PEEK <56334)AND254 
320 POKE LPEEK<DAND251 
330 FOR I • 0 TO 6408 
340 POKE 1+14336,PEEK(l+l3 •4096 ) 
350 NEXT 
360 POKE I, PEEK( DOR4 
370 POKE 56334 , PEEK( 56334 )0R I 
380 RETURN 
400 PR I NT "- CLEAR I NO HI - RES SCREEN" 
410 FOR 1=8 192 TO 8 192+6144 
411 REM DON'T CLEAR ENTIRE HI-RES SCREEN, SO AS TO LEAVE 

ROOM FOR CHAR. SET 
420 POKE 1,0 
430 NEXT 
440 RETURN 
500 PRIHT "-LOADING MACHINE-CODE" 
510 S•12$4a96 
520 1=0 
530 READ HS 
540 IF HS•"• ·" THEN RETURN 
550 H•ASC<HS)- 48 ' L•ASC(R IGHTS(HS, 1) )-48 
560 H•H+7*(H)9 ) ' L•L+ 7* ( L) 9) 
570 POKE S+ I , 16*H+L 
580 1=1+1 ' 00T0530 
600 DATA 78,A9,19,A0,C0,8D,14,03,0C,1 5 ,0'3 
620 DATA AD, IA ,D0,09,01,8D, IA,D0,A9,00 , 85,FB,58 ,6 0 
630 DATA AD, 19,D0,29,01,D0,03,4C,3LE A,8D, 19,D0 
640 DATA 78, AD, II, D0, 49 , 20, 29, 7F, SD, II, D0,A6,FB; E0,02 , D0,0 2, 

~.oo . 
650 DAIH B5,FC,8D, 12,D0,E8,86,FB,S8,68,A8,68,AA,68,40,* 



Checkandloadthe 305 Uses a function to save 
repeating PEEK (x) 
+256 *PEEK(X+1 ) 

machinecode. NB the 
code is relocatable and 
16KSpectrumowner scan 320·340 Show the information 360-380 Error detection lines : 
alterline 180 
appropriately . Oncethe 
codeis inmemory, it can 
be saved using SA VE "sort" 
CODE65000 ,289 
Examplefo r a Basic 
bubbl e sort. 

A number of database programs have 
been listed in the various magazines 
lately . Unfortunate ly, they often suffer 
from lack of a good fast sort routine. J G 
Will iams of Malvern, Worcestersh ire 
has so lved the proble m by producing a 
machine code sort routi ne for the 
Spectrum. 

The program wor ks by checking 
through the var iable area to f ind the 
st ring array to be sorted. Once located, 
the number of elements is ret rieved and 
any offset is added as required. The 
strings are then sorted using the 
normal bubble sort . Control is returned 
to Basic at the end of the so rt. 
Temporary data, for movi ng. is stored 
in the spare memory between the end 
of the calculato r stack and the end of the 
machine code stack and the printer 
buffer is used as scratchpad area. 

The offset refers to the number of 
charact ers from the beginning of each 
string of the array at wh ich thecompari· 
son is to begin ie an offset of 1 starts the 
comparison w ith the second lette r of 
the string , 2 wil l sta rt at the th i rd etc. 

Note that the prog ram needs to know 
how many to sort or nu ll strings would 
be sorted to the begin ing of the array. 
The program shows a comparison 
betwee n the Basicsortandthe machine 
code sort. Extracting the machine code 
sort from the program for use else· 
where should be fairly easy. 

includ ed when running 385 This shows the numbe r of 
passes required to sort the. 
data and is not essent ial 
forrunningthe program. 
Produ ces a random array 
asan example. 

the machine cod e sort . 
Note that the printer 
bufferisused tosto re 
essential informat ion and 400-420 
so must be renewed every 
t ime ther outine isused. 500 Produces the pr intout of 

the sorted arr ay. 

Title :A" •y SortVt ility 
Machine : Spectrum 
la nguag e: Machine cod• 
Application : Sort,outln e 
Author: JGW illl•m• 

1 REM ** * ** * ************** * ** 
2 REH * 
3 REM * ARRAY SORT UTJLJTV • 
4 REH + (M/C) FOR SPECTRUM * 
5 REH* J.0.WILLJ AMS.4 /84 • 
b RE M + 
? REH ***** *********** ***** ** 
8 IF PEE K 6 5 000 •33 THEN GO TO 

200 
1 0 DATA 33,5,9 1 ,0, 1 7 , 54,0,:S.5,1 

b , 251 , 58, 0, 91 , 42 , 89, 92 , 237 , 75 
20 DATA 75,92,197,2:S7 , b6,229,1 

93, 22!5, 237, 177 , 192 , 3'5 , 35 , 126, 50 
30 DATA 9 ,<,11 ,35, 78 1 35 , 70 1 35 , 23 

5 , 4 2 , 3 , 91, 3, 237, 6b, 235,208, 237 
40 DATA ns , :S, 9 1, 237 ,6 7,5,91,78 

, 35, 70, 35, 34, 16, 91,237,67 , 7, 91 
50 DATA SB , 9 , 91 1 61,254, 1 1 40 , 27 

, 5 0, 9, 9 1 , 9 4, 35, 86, 27, 35, 22 9, 42, 7 
60 DATA 9 1, 9 , 27 , b2,0,t87,32,24 

9, 186, 32 , 246, 229, 193, 225 , 24, 2 14 
70 DATA 235,42,10 1 ,92,9,237,11 

4, 208, 42, l, 9 1 , 11, 237 , 66, 235, 208 
80 DATA 237,91 1 5, 91,2 7 , b2,0,18 

7 , 32, 3, 186, 40, 124, 237, 83 , 5, 9 1, 34 
90 DATA 10,91,2 37 ,75, 7 1 9 1 1 9, 34 

, 14 , 91 , 4 2 , 10 , 91, 237, 9 1, 1 , 9 1 ,2!5,3 
4, 12, 9 1 , 126, 9, 190 

100 DATA 40, 7 , 48,50, 4 2, 1 4,91,24 
, 20 5, 4 2 . 7, <,11, 237,82, 235 , 4 2, 12 , 91 

11 0 DATA 3 4 1 19 1 91, 27 ,6 2,0 1 187 , 3 
2,8, 186,32 , 5 ,4 2 , 14,9 1, 24, 179, 4 2 

120 DATA 19~91 135 1 3 4p 19 191 , 12b 1 
9, 1913, 40, 230, 48 , 5, 42 , 14 , 91 1 2 4 

130 DATA lD0,237,75,7,9 1 ,4 2 ,10, 
91 , 237, 9 1, 101, 92 , 237 , 176, 2 3 7, 91 

140 DATA 10,91.237 1 75 1 7 , 91,237 , 
17b, 2 13, 42, 101 , 92, 237, 75 , 7, 91 

150 DATA 237 1 176 , 225 , 62 1 1,50 , 18 
, 91, 24, 21:s , ~e, 10 , 9 1, 254 , 0, 200 

160 DATA 237 ,91, 3 , 9 1, 237 , 93 , 5 ,9 
1,2 37,9 1,21, 9 1, 19,237 , 93 , 21 , 91,b 
2,0, 50, 18,91 , 42 , 16,9 1, 24, 180 

170 CLEAR 649991 LE T ill,. 0: LET c 
hecksum•O 

180 CLS : PRINT AT 10, 10; "LOAD ! 
NG CODE " 1 FOR y•65000 TO 65288 = 
READ ,;u POKE y, a 1 LET chwcksum•.a 
+chvck•um: NEXT y 

190 IF c h eck•u m<>26 144 THEN PRI 
NT "CHECK DATA! " : STOP 

198 REM 

LE SOR T" 
205 L ET •l• m•n t s•18 : 

m•n t • , 10 > 
210 LET off ae t•O: IN PUT (" Enter 
Offa•t - ) ") ; of .f.afft 
220 CLS: PRINT AT 9 1 11 ; FLAStj 

1; MBASIC SORT" 
230 60 SUB 4 0 0 
240 PR IN T AT 9,22; FLASH l; "SOR 

TING" 
250 LET fl •g• 0: FOR y•l TO 17: 

IF • • <y,of f se t+l TO 10> >• •<y+l,o 
ffset+-1 TO 10) THEN LET t'f • • $( y) 
I LET • • <y>•• ldy+l) : LET • • <y+U 
•tS1 LET flag • l 

2b0 NEXT y 
270 IF flag • l THEN GO TO 250 
280 GO SUB 500 
298 REM 
299 REM ****** H/ C SORT ***** ** 
3 00 CLS I PRINT AT 9 , 11; F LASH 

11 "M/C SOR T " 
3 0!5 DEF FN • <x)•F' EEK x +256 +PE EK 
()!+1) 
3 10 GO SUB 400 
32 0 POKE 23296, 128+-CODE "A .. 
3 30 POKE 23297 ,off set-lNT (offs 

vt/256.> : POKE 23298 1 I NT (offset/ 
256) : REM OFFSET 

340 POKE 23299, elem•nts- IN T <•l 
emo nt s/25b) : POKE 23300 1 INT <•h• 
m•nta / 25611 REM EL EMENTS 

3~ RANDOMIZE USR b :5000 
360 IF PE EK 23305•0 THEN PRINT 

"ARRAY NOT FOUND" 1 STOP 
370 I F FN a ( 23301 > •0 THEN PR I NT 
"J NCORRECT No . OF EL EMENTS CHOS 

EN": S TOP 
380 I F FN a <23306) • 0 THEN PRINT 
" WRONG OFFSET or INSUFFICIE NT S 

PACE TO SORT"' : STOP 
385 PRINT TAB 5J INV ERSE 11 " No. 
OF PASSES • ";FN a <23317> 
390 GO sue :SOO I RUN 
390 REH 
399 REH ** * UNSOR TED ARRAV *** * 
400 PRINT AT 0, 01 "UNSORT E D ARRA 

V" 
41 0 FOR y•l TO 181 FOR :z•t TO 1 

0 
420 LE T a •< y,::z:>•CHR• ( 65 +-INT CR 

ND+26)) 1 NEXT z s PRINT illS <y> 1 NE 
XT y: RETURN 

498 REH 
499 REH • • • • SORTED ARRAY * * *** 
500 PRI NT AT 0 , 19; "SORTED ARRAV 

00 1 F OR y•l TO 1e, PRI NT AT v,2 1; 
as (y) : NEXT YI P RIN T AT 21, 3 1 "PR 
ESS ANY KEY TO CONT I NUE" 1 PAUSE 
0 1 RETURN 



THE ULTlmATE 
PROGRAmmER~s 

TO OLK IT 
Abnlld newbook 'INVALUABLE tlTILlTIES FOR THE BBC MICRO' 

* Utiliti es to take the pain out of 
proqrammjng ... 

* Utilities to explore the hidden 
depths of your Beeb ... 

• Utilities to customise your 
machine and upgrade your 
proqramming capacity ... 

.ln.!llil.!m>..!l\!lli.tu!i~Y 
Jeff Au~ IS a collecuon or tools 
for the serious prog rammer. It pro­
vides the complete software toolk.1t 
needed to construct efficient 
programs, and the weapons you 
requ ue to disassemble them and 
an mhilate the bugs 

The accoml>.l!)Y.insl..!u! fully 
explains the use and mechanics of 
each utility and in so domg pr o­
vides you w ith a high-level tour of 
the mner world of the BBC Micro 

Among the utili ties inc lud ed: The 
Dissembler - delvmg deeper mto the 
'tnachme code ROM's or your Beeb 
A Music Processor - teach your mic ro 
to beep m tune Bad Program Fix -
resurrect your fatally wounded code 

Sorts - efftc1ently order your mdexes 
and files with lhts mppy httle routine 
'leletext Picture Editor - Create your 
own Prestel frames wnh thts mnovattve 
graphics system 

Other books for your Beeb also from 
Pan! PCN: 60 Programs for the BBC 
Mic ro (£5 95), Instant Arcade Games 
for the BBC M1cro( £3.95). The 
Companion to the BBC Micr o (£4 95) 
Available from your local computer 
book stocktst or by retummg the 
coupon bel ow 

••••••••·••••·••••••••••••• CET MORE OUT OF YOUR MICRO WlTI! ... •••••••••••••• 

CVS1'0M£R CH£CK UST 

No of 
book.s Tole 

D ~ ~~~~~forthe o ~ :, ... ,ac 

o~~ ~-:b~ sfor 
D ~~ on1o the 8BC Micro 

Amount 

BBC rYICRO BOmiS 
POST NOW NO STAMP NF.£D£D Tu Pan Book~ Lid FR£t POSr PO Jk.x 109 HIClh Vl ycoo ;t-,,, 
Buck s HPJ08NP Y CS plea-,e~nd m~rhiepaperb.\cks l.odicoted J uodcrsr <"nd I m11y rP1urn 
them wuhm lOdays 1f OOI fully 'xlllSf:ed and rf!'CC1vf"A nJLI. REFUND. 

NAME (Mr/ Mrs1Miss/ Ms) _ 

ADDRESS·-

I encl~ my cheque- postal ordf'r fn1 £ 
Barciavc:11rd :visatnu!Sfcard ACCCl1.lnl no 

PC'STCOr>E 

J)<lv11hl.- 10 Pim Books Ltd or de,i11t mv A~ 



'ere.Una: AdYenture 
Programs on the ZX 
Spectn,m' by Peter Shaw 

and James Mortleman, pubWshed 
by lrrlerfoce It £4.95 
{paperi>ack, 124 pages! 
'Spectnim Magic' b)' Steve Betts, 
published by W Foulsham & Co It 
ES.SO ipaperi>ack, 95 pages! 
'Step by Step Pn,gramming -ZX 
Spectrum' YOlumn 1 and 2 b)' 
Ian Gnham, published by Dorting 
Klndemey It £5.95 uc h 
{paperback, 64 pages uchl 
'An Expert Guide to the 
Spectrum' by Mike James, 
published by Gronod• It £6.95 
{paperi>ack, 190 pages! 
'ZX Spectrum Astronomy' b)' 
Maurice Gavin, published by 
Sunshine Publications at £6.95 
lpoperl>ack, 229 pages!. 

Hardly a week goes by without 
'another great book from Inter­
face Publications '(© Interface 
Publications) whacking onto 
the doormat in the entra nce hall 
of PCN towers. 'Crea t ing 
Adventure Programs on the 
ZX Spectrum', by Peter Shaw 
andJa mesMortl eman , isoneof 
the latest Crom this stable, and 
follows Interface's traditional 
format by having plenty of 
listings for you to hack in. 

There are seven complete 
adventures including •Elsie the 
Aadvark. (sic, throughout) goes 
Lunar Surveying.' Th ere are a 
number of howlers along these 
lines , including 'Minataurs , 
Hydra and the Scylla make 
excellent monsters.' PCN'scul ­
ture correspondent reveals that 
Scylla was actually a rock, and 
while this may be a handy way of 
dea ling with those failed user­
defined graph ics, the authors 
here seem to have uninten ­
tionally under lined the need for 
good research when you're 
writing an advent ure. 

The section on how to write 
an adventure takes up slight ly 
less than the first half of the 
book, but there's enough in­
formation to show you the 
techniques to use in pro gram­
ming an adventure. The prob ­
lem is that the technique s aren't 
rea lly all that different to those 
you'd use in other programs. 

• Work out how you store your 
locations in arrays and how to 
give the game a vocabulary , 
then you just zip through P LOT 

and DRAW and that's that. The 
only othe r things you'd need to 
know would 1:>e a little on 
organising long Basic pro­
grams, how to write a script , 
and how to produce fast com-
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plex graphic displays. None of 
these are covered in any detail. 
Still , seven adventures for £4.95 
can' t be bad. 

'Spectru m Magic-yo ur first 
programming book' is a dif­
ferent kettle of fish. Aimed at 
childre n from nine upwards, it 
sports a jolly cover that looks a 
bit like Gera ld Scarfe's imp ress­
ion of Ronald Reagan lead ing 
the invasion of Grenada. 

It star ts with the usual 'setting 
it up' chapter, plus a short 
homily on thes ubjectof'butter 
spoils the works' which indeed 
it does. The autho r takes 
a gently, gently, approach 
throughout - too gently I'd 
have thought, as by the time a 
beginner 's reached the end of 
the book they 'll have learned 
only very basic programming 
techniques. 

This makes chapter 31 
'Speeding ahead' , look a bit 
bizarre. It presents a sketchily 
explained piece of machine 

'ThoSi>eclrumWorbhop-word 
pn,ceulng1ndbeyond'b)'R1ndle 
Hurley, published b)' McGrow-HiN 
Book company It £6.95 (paper­
back, 142 pages!, 

This is a little cracker if you 
want to use your ma~hine for 
something more usefµI than 
saving the universe from 
hordes of aliens or trekking on 
an adventure. 

In 11 chapters you learn to 
use word processing programs 
wh ich build up into modu les 
that can each be used as compo­
nents for other projects. 

Author Randle Hurley gives 
listings for the programs and 
breaks the lines into chunks to 
explain them fully. The pro-

code, plus its Basic equivalent , 
to illustrate the difference in 
speed. Readers that reach 
chapter 30 thinking they've 
learned a bit about progra m­
ming are liable to change their 
minds when they hit 31. 

'Step by Step Programming 
for the ZX Spectrum', by Ian 
Graham, comes in two 
volumes, and is again educa­
tional. Both volumes arc 
beaut ifully presented , and use a 
screen-shot technique to pro-

grams are designed for use by 
newcomers and each is sup­
ported by some useful ope rat-

duce the p rogram listings. The 
ground covered in Book one is 
similar to that dealt with by 
'Spect rum Magic', but it's a 
little wordier and the explana­
t ions are clearer. 

Boo k two follows the same 
format , but this turns into a 
disadvantage because program 
length is limited to one screen­
ful. Also the informat ion in­
cluded seems a lot less systema­
tic than in the first volume. 

Mike Jam es' · An Expert 
Guide to the Spectrum' turns 
out to be an interesting book, 
although its usefulness is limit­
ed by an inadequate index. Mr 
James concentrat es on what is 
going on inside the machine 
when a program is running , so 
when you've finished reading it 
you'll probably have a bett er 
unders tanding of what the 
Spectrum docs, and why it does 
it. 

Spectrum Basic is covered , 
along with the tape syste01, 
Microdrives, communications 
and advanced programming ap­
plications , and the book in­
cludes enough in the way of 
machine code routine s to whet 
the beginner 's appeti te. 

And finally, what can a 
non -astronomer say about a 
book about astro nomy? ·zx 
Spectrum Astronomy ', by 
Maurice Gavin , isn't aimed at 
astronomers , but rather at 
Spectru m owners 'who wish to 
expand their computin g in­
terests into other fields'. It 
includes routines to allow you 
to simulate the movement of 
the stars and to prod uce star 
maps, but I think you'd have to 
have some prior intere st in the 
field for the book to grab and 
hold your attentio n . 

JL 

ing instructions and advice . 
For the more exper ienced 

user there is enough docu­
mentation to allow modifica­
tion of software. Programs in.­
eluded are Specpro, a basic 
word processor; and the more 
advanced Spectext; Specfile , a 
filing system; and Specmerge , 
which takes the output of the 
word processor and merges two 
files. 

There are suggestions for 
how to use these programs, a 
section on attaching a printer 
and an appe ndix of the machine 
code memory map. 

As a good reference work on 
word processing, this book is 
very suitable. 

SG 
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RETURN TO MARS 

~:r~i~:~:= 
DRAGON 32164= RCAOE) 

100"!.hl,'C C5.t5 
LairgeOisoountm · ordertoftwat• 

... TO 
PENISTONE COMPUTERS 

2StMalry' •St 
P-™•tone 

S~SJOIOT 

WANTED 
PERSONAL COMPUTERS 

all models bought for cash 
Morgan Camera Company 
160 Totte nham Cou rt Road , 

London W1. Tel ; 01-388 2562 

SPECTRUM KOPYKAT 

MEDSOFT 
61 Ardeen Road, Oon~ster, DN2 SER 

IT CAN EVEN COPY ITSELF 

SOFTWARE PUBLISHERS 
SELL IN AUSTRALIA TO 
OVER 350 RETAILERS 
COMPUTER PLAY 

is Australia's fastest growing reputable 
software distrib utor seeking to import or 

reproduce under lteence. 

Contact Kerry Harriso n 
COMPUTER PLAY 

P.O. BOX 69 GLEN 
WAVERLY 

VIC 3150 AUSTRALIA. 

SHARP 
BYMJJ1r6'~~':_~ft~ll~1~HR 

DESPA TCH 
CoMpl/~n. ExU:Nkd 8 0,11:Ba1u:-ock,~ f ,8u.i 1~u, 

Ed- t,o,,011dUtilit, Pf'Oflrarn.. 

D.C.S. ,38SOUTHPARA DE, 
BRAMHALL.STOCKPORTSK73BJ, 

BBC 
VOLUME CONTROL 

At last UPIOOWN or OFF variable sound control . 
Ktt & Instruc ti on• £2.80 Inc 

Other ~ ines SAE for details 

RACE Y DESIGNS 
47, Twycross Rd. , Burbage, Lelc s. 

BlAnH 
RefyOlllll~ lor~- qulfy-~ (llda 
~ ..... ....... budptprica ~iilboxflal W. 
mmpl,ltlwiehW..W.,.Cl!dlllldlnryCIIM. 
Prictls indUM VAT, pMt & p,8Clcing 
l ENGTll 80XPM:EllOI QTY. VALUE 
5 mins (c.5) (4.55 
10 min s (c. 101 (4.40 
12mins(c .121 (4 .45 
15 mins fo.151 (4.50 
30 m ins (c.301 £4.70 
60 min s (c.601 £'5.30 
90 min s lc.901 £7.00 

NAME ..... . ·-·-·-·-· ····-··· ·--·---·· ···············--·- ·-·····- · 
AOORESS ..••• - ..... -.• 

POOLS PREDICTION 
M.adeusyon48K~OulputStles!O,•"' s. ncwnnn 
P11\'Sftat_i.ns 1na~ d11w lJ'lclefwnich1llowSDroQ•1tn lO 
leimlfOfflill"sO'M'IIMllbs.lKIMYerMl\i •comes wlthht 
permutation calculator~ 
134chldenclswont,ywriletsotat ( 0' T'ltt$islhebalmdmost ::::n°l:::=/ llll'fMI Sfttl" Mr R~Slcfetlry . 

lkftlllhPooll ............ 111£9.9$ 
Au1tr 1HanPool1. . . ....... ....... ........ 111£1.Sl!i 
Ft.1:Rllcing ..... ................ ..... 1t£H U$ 

FU T RACE PREDICTOR 
Vtrysucoesstulrac::t"'9clictorlorlheflalfacinQsason No ~m~~=::. A~ Newpon. Salop, 

LOADING PROBLEMS? 
THEN LET THE ELINCA TAPE LOADER 
SOLVE YOUR PROBLEM. [S]J 
N(JWA VAILABl EFOA THE oc::: " 
FOi.LOWi NG MICAO'S 
ZX11°SKCTIMl•OltC 1 =:.·~...:a:.·..::-~ .... -
STILLONLY£14 . 99 -~ ""' '"' 

OTHER PRODUCTS INCLUDE 
6~ V.D.U. mains or battery. can recieve 
normal T.V. channels ................... £49 .95 
Wieh lrM non-glare s,'ffl\-SC:fNt\ awnag9 t:5.50 
Quality C12 micro tapes 10 for £5.50 inclvsive 
Loadmouth-Spectrum A mp lr118f £ 12.99 

inclusive 
ELINCA PRODUCTS LTD , 
DAISY WALK ; SHEFFIELD S3 7PJ 

TEL : 0742 756728 
PLEASE NOT!: OUR NEW ADDRESS 

COM PU CLUB 
CUTS THE COST OF YOUR 

COMPUTING 
SOFTWARE , RIBB ONS, DISKS , 

BLA NK TAPES , ACCESSORIE S 

IN FACT ALL YOU NEED FOR 
YOUR COMPU TER AT DISCOUNT 

PRICES 

MDNTHL Y NEWS LETTER WITH 
SPECIAL OFFER S 

A NNUAL SUBSCRIPTION £5 

Details from: 

COMPUCLUB 
FREEPOST HP6 5BR 

AMERSHAM 
BUCKS 

Cllaaoe1TLIM , Cudig-.~Tel:O.Z31114483 a.._...._..._a....ii.aMYw..._..,. 

bubble bus 
software 

magical games and 
utilities for the 
Commodore 64 and VIC 20 
Ava,iacle from 
W H SM llH L.ASKYS L•GHTN 1"1GDEA1.ERS 
SPECTHUM SH()PS GREENS HMV SHOPS 
GJriMESWOR10;SHQPS CENTH~SOFT il"<l 

PCS S IOCl( IST S il<>d a.I• Good D .,.111(» ~ 

_.,-·. ;i~;;:~s software 
Q 7- " " 87 High Street. Tonbridge 

- ' Kent TN9 1RX 
·"'- ·"-"' Telephon e : 0732 355962 

A 
WRITE OR PHONE FOR LATEST STOCKS OR 
FREE CATALOGUE OF NEARLY 600 TITLES 
FOR ATARI, BBC, CBM64, DRAGON, ORIC, 

TEL 08012 3404 ~~!~~l1?~t:£t}f ;~:~!\~if;::: 
8 CLARE DRIVE, THRAPSTON, NORTHANTS NN14 4TA 
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Quality ZX SPECTRUM Software 
HISOFT PASCAL 4T 

HI SOFT DEVPAC 3 
Of:Vf>1'C.•""*"9"Y~ TheOOC..-->1truci.,..., y_.c_...,~1#3 
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URGENTLY REQUIRE 

GAMES PROGRAMS 
Ocean Publishing Limited, publishers for a major software house. 
urgently require machine code game programs for home m.Cros. 

ZX SPECTRUM, COMMODORE 64, ORIC, 
DRAGON, VIC-20 and ACORN ELECTRON 

Our. national dealer network ensures maximum sales. Should your 
program be accepted we will pay top royalties or buy your copyright. 
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Wnl:ell'l contidenoe lOlhe 

SOFTWAIIE DEVELOPMENT MANAQEII 
Ocean Publishing Ltd., 6 Central Street. Manchester 2 

Tel: 061-832 6633 
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anymk;fomagazinecall 

CHRISTIAN McCA RTHY 
onOf-3233211 .x t.342 

&GETTOffi. 
.. HEART OF YOIJR 

ORAGDll32 

• Simpleto use cartridge 
• Includes many features 
• Manuals easy to understand. 
• Co resident with basic 
An idea! 1.ool fOf learning machine code 
programming. 
A permanent addition to your computer 
power. 

ASHBY COMPUTER CENTRE 
Z47AWY ltlGN STREO,$CUIITitORPf 011112.Jfl 

Tf:L:ICUKTltORPfl1115f 
tu..tOIIOE~fflOMSTOO( l!IAO(EJOJll!lllSwrt.COMt: 

WANTED 
COMPUTER 
SYSTEMS 
Apple 
Smus 
Superbrian 
Televideo 
IBM PC 
Osborne 
Commodore 

HARDWARE 
ACCESSORIES 
Floppy Drives 
Winchesters 
Printers 
ADD - IN PCB·S 

Fair cash prices paid working or not. 
Phone: Day 061 941 5732 

Night0625878595 

TAPE COPIER 5 

Makes BACK·UPCOPIES ol All SPECTRUM f)f()Orlll'M 
(rod 'Wladtl1Ht, m.c, uns~) NI:- ., e .-wai• Of. 
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MICROSHOP 

100,000 CASSE'I.TES 
PER WEEK 

Tbl s le th e ca pacity of 
Da taclo ne'a nc • casse tt e 
duplication plant -
Europe's most advanced 
data duplication fac ilit y . * Fut es t possible: 

the reputa tion for the highes t 
quality produc t . Swiss 
cassette bod.lee and chro me 
tape used udu sh ·e ly. 

* Faulty ca11aettu 
ellminated - our rejf:ct rate 

~:.~ :.~~:;:: °'~ ":01w J'I, - the !ndusuy's 

fut.est delivery. . * Cmitom buil t plant * New low contract ..... ~ - our spttially 
r ates - the m ost • built equipmen t 
compellli"e prices • IS designed 
available, wtth - , cxd us i,..ely for 
speciaJ rates for · \ ·, data dupli catio n 
regular customers . . \ giving you a * Top quality & consl&tently better 
rellabWty - we ha\•e product. 

DATA CLONE 
DATA CLONE Ltd. , th e apecl.allst.s in so ftware duplication. 

Unit 1, Ros.tin Square. Roslin Ra. d. London W3 SOH . 
Tel : 01-99 3 2134. Telex: 21879 

CORTEX COMPUTERS 
JUKI 6100 ACCESSORIES 

Full Range of Oaisywheefs £16.10 Inc VAT 
Send large SAE for print·out 

Multistrike Ribbons £3.00 Inc VAT 
BBC Cables £15.00 Inc VAT 

Interfaces for Spectrum and Commodore available 
Juki 6100 Printers still only £399.00 inc VATI! 

Te!eploneandMailOrden'#!lcxNnePrinterCMliagewit!llnUICt12.00. Postandpackaolng50p 

CORTEX COMPUTERS 
11t FLOORR YMANS 

S-10GREAT POATL..ANOSTREET 
LONOONW1 

TEL :0 1-4310464 

ASTROLOGY 
Wide rang e of Self-teaching and Accur ate Calcula tion Programs for many 

computers including 
48K Spectrum, BBC, Commodore 64, Dragon, 16K ZX81, 

Sharp MZBOAIKI 700, NewBrain, Tandy, Gen ie, PET 

Please send large sae to :-

ASTROCALC 
67 Peascroft Road, Herne/ Hempstead, Herts HP3 BER 

Tel: 0442 51809 

~ 
Wt'r41 look ... for a 

TRAINEE STAFF WRITER 
ltwilf6e-· 
• Is a mkr o e nthusiast 
• ha s writing ablllty 

ffyov_;:"U:,~~~~c:t=:":!n,~~~ -
c-p,Mf'GofflN,6 2 OJ1fordSt,London W1A2HG. 

... , 01 -323-3211 

Immediate 
Impact? 

ToadvertiM inth81argestsemidisplaysectionof 
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USERS "" """""'" _...., ... 

..., .... , 
Ftr~.ttwwril ••:- SCMXlLSl&IKTS 

55 NUii SQwtt. 8iJmlnoh,am 842 18R ..., ___ , 
ORPHON E:-021-35677t0 

HEWLETT PACKARD , APPLE , EPSON , 
VIC , SINCLAIR , OSBORNE STOCKS 

NEW, DEMO COMPUTER IEZX81 # 28 
~clemol)O Xlld U MW . 

APPLE. Apple II 48K demo £.310. F- °"')' ~ e-~~~~~=c?.~ 
~~s=.:~·~;f LE~:~ 
mo. 
APPLE 3 PROFILE demo C900, Sdtw- 900fl IO ~ 
r1ailblelOworilwithAf)Plil:ller.t:, Ei..woc:oloufe#dnew 

=~~"'~~=Jro:r.= =~~- II new 
qtt,FlnPI P 

s=s~ T,....,,.., 
torApple3riewt70 , V.-temi. ~3Qto!'IW)t .Vilifit 
Apple 3 clemo £60, VISiplo( 3 c1emo £60. Ouie*.1-
Apple tie new £35,~I newt5S . 

ATAAI. 

t130 .34k r•~newt1 • . 
t27, C-=re51Jtlor54new 

~ 1!i~ 8
M=1~p~~~~ 

"'1X100 Prirffr demo £290, RS232 inwrf.ce 1or Epson 
demo t-40. 

~~~~ ::,,~~J:~~T7 
=-~~~~~~~.~ .. ~= 
t85, card ~ demo £50, HP .. 1C prinle,r demo £85 , 
HP11clromt40, HP12clromt60. 

OSBORNE. Osbome 1 demolrom £370, .. single~ ~-===~~~= ring. OVS.S.11 £ 120. BSTAM ntw£50.0sbomemonilot 
a,apt, £1 0. 

=i:w=.~~-~~~90~?:. 
P&~newt240,demot200,Eiq,enll0nunilnewt5S. 
UiiverMlintl!'f.,..newt25,CPMsyswmlrom£35,Floppy 
dos drom £25 . Assemtllef. Puc.I. & MKtWMI ~ 

""'"-~~=::::~.=: 
AU. PRICES ~us VAT. Pleue ring IO dltlCic stodc 
positlonU90fflellemSm.yneed!OoomefromOI.W5'0fH. 

MOAG.AN CAMERA CO 
1IO TOTTENHAM COURT AO 

LONDON WI 
T .. ;01 "3U2512 
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SOPHISTICATED GAMES FOR VIC 20 
VIC CRICKET Realistic game of still 
and luck with all the major rules of 
cricket correctly interpreted. Full 
scorecard, printer and game save 
facilities. Needs 16K expansion. 
£5.99' 
LEAGUE SOCCER League cham· 
pionship game for two to 22 teams/ 
players. Automatic fixtures, full action 
commentaries, match facts. League 
tables, results check, postponed 
games, etc. Non league matches also 
playable - the VIC will even make the 
cup draw. Printer and game save. 
Needs 16K expansion. £5.99' 
WHODUNNIT? Twelve guests have 
gathered for drinks at Murder Manor. 
However one of them has more than 
drinks on his mind. Thrilling detective 
game for one to six players, with 
genuinely different murder everytime. 
You can even rename the suspects! 
Needs SK expansion. £4.99' 
TOP OF THE POPS Money making 
game about the music business. 
Make you own records and see them 
climb the chart. Printer and game 
save facilities. Needs SK expansion. 
£4.99' 
VIC PARTY 4 contains MASTER· 
WORD, A DAY ATTHE RACES, GAME 
X (Strip Poker). and CONSEOU· 
ENCES. Four games ranging from the 
serious to the ridiculous. All good fun 
- nothing offensive. Needs at least 
3K expansion. £5.99' 

Writ• fo,tnt•II • on new 
CB M 64 Version ! -­Di,tl'll,ll_ ..... _ ... lSll211Q. 

Tol:Ol/5634ZT 
WRfTE IOR OETAJ,S OI OfJR FULL RNIGf 

'P&Plree(UK}onJw.Al;ame1sold subje(:110ou1condilions 
olult, whlcllnn aiatllton,equesr. 

LLAMASOFT! ! 

awesome games 
software 

VIC 20 

CBM64 

ATARI 
SPECTRUM 

HOVER BOVVER, 
REVENGE 
AND NOW 

SHEEP IN SPACE 
The latest CBB 64 work by Jeff Mint er 

NOW IN BOOTS, LASKEYS & 
MANY RETAILERS, OR FROM 

49 MT. PLEASANT 
TADLEY, HANT$ 

TEL: 07356 4478 

PCN MAY26 1~ 

MICROSHOP 

EDUCATION 
SOFTWARE 

FOR 
SPECTRUM 

16-48K 
Intermediate Maths 1 .......... ......... £5.95 o 
Intermediate Maths 2 ..... ..... £5.95 o 
Intermediate English 1 ...... ... .... .... £5.95 o 
Intermediate English 2 .... ...... ....... £5.95 o 
GCE Maths (equations) .......... .... ... £5.95 D 
GCE Maths (geomelry) ....... ....... .. £5.95 D 
French Vocals ........... .... £5.95 o 
Chess Tutor .. .. .......... .... £6.95 o 
Bridge Tutor (beginners).. ... £5.95 o 
Bridge Tutor (advanced) ............... £5.95 o 

AND 

BBC MODEL B 
French Mistress (level A) ........... ... . £9.95 D 
French Mistress (level B) ... .... .... .... £9.95 D 
German Master (level A). . . . .. £9.95 a 
German Master (level 8) ............... £9.95 o 
Spanish Tutor (lm!A).... . ... . .. £9.95 O 
Spanish l iJtor (~ B) ..... .... .... .... £9.95 O 

Special Offer : 
Orders of 3 or more tapes 
subtract £1 from price per 

tape! 
Tick boxes tor required tapes 

and send to: 
PBALDWIN 

23 Brook Street , Mayfair 
LondonW1 

Cheques and Postal Orders payable 
to: 

P Baldwin 

VALUE 
APPLE COMPATIBLE PRODUCTS 

STAGGERING VAL.UEAT 
£3/9 ,00 +£47.85 VAT 
8ASE6'A compuibkwitb ~pplecards&J>d toflwarc . 

~!~~~~~ ~:.tn~~\~~~:c!~=ROM 
~~:c~'.~!~r;;=~­
~~£;~~:Ei~!tc:e~~-
ADD-ONS 
BOA COLUMN CAR D CPA 4 
£57.50 + £8.62 VAT 
:l80CARDC PA3 
£47.90 + l7. l 9VAT 
128K RAM CARD CPA 20 
£199.()() +ll9 .85 VAT 
16K RAM LANGUAGE CARD CPA 
I 
£57.50 + !8.62 VAT 
FORTH CAR D CPA 2 
£57.50 + [8.62 VAT 
INTEGER ARD CPA 2A 
£57.50 +{ 8.62 VAT 
£PROM PROGRAMMER CARD 
CPA5 
£57.50 + !8.62 VAT 
PAL CARD CPA 7 
f.57.50 +[8 .62 VAT 
PRINTER INTERFACE CARD CPA 
9 
£38.32 +.0.7.SVAT 
RS 232 CAR D CPA 12 
£57.50 +{8.62 VAT 
DISK DRIVE INTERFACE CPA 6 
£47.90+£1 .J9VA.T 
DISK DRIVE CPA 14 
£/39.()() +l20.85 VAT 
JOYSTICK CPA 15 
[/2.()() +£1.~ VA.T 

TURNKEY OFFERS 
Ba.sc64uni1 with ln0ffi10r. 1wod:im lincdiskdnvcsand 
distc:on trol lcrcard : 
£7JHJo+ll56 .00VAT 
Bue 64 1111il with moaiior. two dim tine disk drives a!ld 
controller ard, Z80car d and 80a:,h1mn card , CP80 
pnn 1i:1Mdc:ontrolkr : 

[1040.()() + £156.00VAT 
PC JOl wicll eolwr mo.ii 1or 

PRINTERS AND MONITORS 
CPBODOTMA TRIX PRINTER BO 
CPS 
l/89.00 +l28.JS VA T 
RITEMAN SLIM PRINTER 120 CPS 
£229.00 +LJ4.35 VAT 
AMBER MONITOR P.O .A. 
PHILIPS V700l /2" GREEN 
MONITOR 
[75.00 +[JJ.25 VAT 
Variolot 1'!00i1011-colour. ll!OMC.broine and 1mbtr ; 
Ln4 prin1m ~ ~ w,plKd 10 ordet •1 wery "°"'P<titn·-c -IBM COMPATIBLE PRODUCTS 
WE/IAVETAKENA BYTEOUTO F Tl-1£ 
PRICE! 
£1450.00 + l217.50VAT 
Noe dmifflil1r10 JBM PC.includcsl x l2(1K double 
illdtddiskdn,·cs.Colourvideoboard11'>dl18K 
muhihmction an!. upa nda~ I02S6K, with sena.t po« . 
parallel pon and docklcak::~r . PC JOI indlldu fiw: 
c1pansioa slou . keyboar d a.11d MS DOS 210. 

DEALER ENQUIRIES 
We 11c mai11 distri buton fm the Rllsc6'A and the PC 
JOI.De1lc r enq u1ricsar cwdoom e. 

DENTACASE LTD. 
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NEXT WEEK Laughlines at the wicket 

~~~9 IS-c:..., - PCN Pro-T- tlte Soni 
1$-11, known In Japan as IN Success. 
- drm-Tho .... _ ..... Orie 
Microditcs COIN ..... Ollf micro-...... 
He or nol He - To wftet )'OUT •ppeHl:e 
Mft's • Pre-Tnt of AIIM '• portaWe 
llc. 
Dnc• rMI' - r .. sound .-:iuc es 
-ld p,o ,,..,Dnc ... -
lunp. 
Glmn- O.r reriews conc:...tr.te on 
tlle ~"' and Commodore 64. 

:·.''· c' .. _. 

il'. ~ · .. ,,.- -- ~' . -'• 

Procrams - IWp ,-rMH to lhtiftls As one Laughlinecontestcloses 

'-,..F_ .... _ee_Oric_ d_ ...... __ 1_n ..... _g __ u_p __ -< ~~~~ht: ;~:~~!1 '~~~ ~C:~t~~ 
and make us laugh. We won' t 

App le Compu ter has des ig- give you any promp t ing in the 
nated June 4 to 9 as Macintosh new competition , and the gent• 
Week. Planned events include leman pictured abov e shou ld 
such exciting venues as Liver- need no introd uct ion. Don't 
pool Stree t station, familiar to feel inhibited - there arc no 
Monopoly players the length sensi tive Yorkshiremen on the 
andb readthofthecountry. We staff. 
think Apple might try to in- And thanks for your capt ions 
terest British Rail's catering to the Acornsoft Arrest in 
depart ment in taking on a the Agent Provoca teur shock 
consignment of fresh fruit . picture. 

PCN Dateli nes keeps you in touch with up-coming events. Make 
sure you enter them in your diary . 

Organisers who would like detailsof coming events included in 

UK EVENTS 
[- v .... 

Commiserations to runncrs­
up like Antony.S mith of Hud­
dersfie ld ('You ~e . officer , 
we're on a demonstration abo ut 
not being awarded the cheese 
mark'), and congratulation s to 
the winner this time round, R 
Hughes of Dagenham:' [ don' t 
care what Preste l says, I'm 
te lling you it's snowing .' Mr 
Hughes wins£20, which is again 
the size of the prize for Sir 
Geof frey's worck. No vulgar­
ity, please. 

Th e resu lt will be published 
in Issue 65- that's thr ee weeks 
away. 

/ 

Paging Mr C Mungall, a prize 
winner from some weeks ago. We 
have your cheque but we 've mislaid 
your address- pleaseoon1ac1 uson 
01-6890. 
A lso in the phone numbers depart· 
ment , our Back Issues spread in 
issue 61 invited you to call the Back 
Issues Oepanment for detai ls. But 
weg avenopho ne number . The shy , 
retiring peop le in the Back Issues 
Department arc on OJ -439 4242. 
In issue 61 What' s New, softwa re· 
wise , Serin Software's phone num­
ber is Farnham Comm on 3 180. 
Check to sec what the STD dialing 
code for Farn ham Com mon is for 
your area - it varies t hroughout the 
country . 

NCR reigns in 

In view of the success and 
popula rity of Red Rum, NCR 
should probab ly have called its 
raceho rse Ru m Do. But no , 
there you see the poor crea­
tu re's name on its jacket. 

PCN Datel ines should send the information at least one mont h 
befo re the event. Write to PCN Datelines, Personal Co mputer 
News, 62 Oxfor d St reet , Lo ndon WlA 2HG. 

°'" ...... RIS A Comp ute r Exhibitio n -May22-24 Bloomsbury Grest Hotel, Coram 
Street. London WCI 

RIB A Service s 01-637 8991 

Ap ple '84 
Software '84 
Office Automation Show 
Offshore Comp uter Conference and 
E xhibition 
5th Interna t iona l Commodore Show 
IB M User Show 
Compute r Fair 
C.ompcc Nort h 
Natio nal Confe rence and Exhib ition 
on Computers in Personnel 

May24-26 
Ju ne5-7 
June 5·7 
Jun e5 n 

June 7-9 
Jun e 12· 14 
Jun e 14- 17 
Jun e 19-21 
Junc~28 

OVERSEAS EVENTS 
E-
Micro Expositio n 
Inte rnational Com puter Show fo r 
Office , Home , Hobby 

..... 
May22 -26 
J une 14-17 

Fulcrum Cen1re, Sloug h 
E arls C.ourt, London SW5 
Londo n Barbica n 
Sic.can Ohu Hotel, Aberdeen 

Novotel Hotel , London W6 
Wemb ley Comp lex 
Earls Court 
Belle Vue , Manchester 
Royal Lancaster Hotel, London 

v .. .. 
Par is 
Cologne , Germany 

Database Pu blications061-4568383 
Reed Exhibitions 01-643 8040 
Cahners Exhib itions 01·891 5051 
Offshor e Conrerences & E xhibitionsOl-734 
4343 
Granard Communi cat ion s Ot-930 671 I 
Online Conferenc es 01-868 4466 
Reed Ex hibitions. 01-643 8040 
Reed Ex hibitions 01-643 8040 
Peter Mirrington Exhibitio ns (02n) 232030 

(lqaoiNn 
J Watt s Ma rketing Ld 0344 88648 
German Chamber of Industry and Com merce 
01-930n51 

EDffOIIML:UllerCyndy Miles ........ ...... Peter WorlockW MltorsHarrictArnold , LeahB atham NtwsNllor DavidGucs 1....,......,. RalphBancro~t...._......_l an 
Scales,........._ John Lcuioclrlfhran...., BryanSkinner .......,..., KcnnGarroch l..iltilipE*- Wendit Ptal'SQflE..eor", ........ Nicki<:RobmsonArt...._ Jim 
Dansie Alt E.tlNof" David Robinson A..a.t.tart ...... Floyd Sayers hww.r Mark EtSCn Pw~ MCNt.y Jenny Dunne er.,.......,. John Cade 
ADWEl'TISIC: er.,...,.... ...... Duncan Brown ~-... Bellina Wilhams ......... ~....., Sar ah Barron S.... n KVttwfl Christian 

~~~!~~"J j ~~~heS~!~~t~1:.!;n~~ifl~O~}J9~i~ 2===~ti~e~i 1~:0~Q~~~ 5:.t~~~~! 
London WIA 2H.GOl -32J 3211 ,......._., VNU Business Publications, E,·c\yn ll ~u.sc,62 O;oiford Street London WlA 2HG~ VNU 1983 . No material may be refroduced in 
wholcorin:rar t wllhoul written consen t from tbcoopyrighth oklers . Pholosetb yOu ickStl . 184-18601d Street , London ECI . Printed by Chase WebOffs.et,St Auslel ,Cornwall. 
Distribute by Seymour Press, ~34 Brixlon Road, London SW9, 01-7334444. Registered at 1he PO asa ntwspapcr 
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IN THE WORLD OF COMPUTER CHESS 
THERE IS ONLY ONE 

GRANDMASTER 
f)JJ@~[TI 

GRAND 
MASTER 

CHESS 



3NEW 
TURBO 64 

GAMES 
£6.95 
EACH 

ma maze o f ice cubes, harassed 
and chased by h1sarch enem,es 

Snowball and Snowbox His 
cha n ces of survival are slim . 

"lll~~~ ~ ~i:v~:~e~!io~~ skill with two 

Ice hunter needs special ice blocks to 
build an ig loo unaffected by the arc t, c 
sun. He has found the sou rce of the blocks 
in a mul t i level cavern, but can he outwit 
the grim inhabitants the dragons sea 
hons and v 1c1ous birds and float th e bloc ks 
down t he ri ve r to cons t ruct h is dream home . 
S ix levels and t wo pla ye r option. 

!Jtlso available on Disk at £9.95 
TRADE ENQU IRI ES AN I ROG SOFTWARE LTO . 29 WEST HILL DARTFORD KENT (0322) 92513 8 
MAIL ORDER 8 HIGH STREET HORLEY SURREY 24 HOUR CREOIT CARD SAL ES HORLEY (029341 6083 

PAYMENT BY CHEQUE PO ACCESS VISA 50p POSTAGE & PACKAG ING £2 00 OVERSEAS 




