


ATARI 400/800 
MAGIC WINDOW 
Deftne cherectare on 

r~~ ~;:,, 5ea~ ,~: 
merges cN!IIMtCt.er eete 

:::x~~ ms 
Olerecter m ernpulotten 
~ rotete. invert. 
left. nght . up. do.lvn. hOld. 
"""P9- cenc•I 

_.,,._ 
CheN!ICter _t _ Ai.a 
~ 11"'1 colour mode 
Excellent e,cemple• 
auppl1ed 
16K RAM or more 
Author M . VW.lker 

BBCQAM ES 
Mua,cProceaaor 
Protector 
\Nizer'd 

DRAOQNQAME 
M,ned·Out 

Pleeeo -net me the geme• ee e.cked 
C1495 § Tot.elcheQue / PO enclosed 

C7 95 peyable to D..»cka,tve 
C695 

ATARI 400 / B:>0 
Mog1cWndow 

C595 0 

C895 0 
W A RNIN G T .... M P"ot r-ar•.olodKCOf d· 
lftt 10 O UICl($1l VA u,r, 1.,m,0 111.oe end 
con ctl!OOl'lt of ._ .. _ Cot)Mt o l whK:h 1,e 
1w.Ubwon,..,...._ 

Ad&9 M- -~ 



Two·pa h er a.1\'mg )OU lhl' 
complete run-do"' n on mcchama, 
Moragc, optio ns a nd mamtc naocc wtao, t;f JI 
Monitor 2 
Car 1ndgc sof1•arc for )Our BBC 
page 1; full rcpo n rrom 1hc us·s 

Epson Basic 
The OX IO's system disk with Multi Font Basic makes its capab ilities 
so special that its sort ware deserves its own assessme nt . Karl Dall as 
obliges. 

Orie Sound: Part 1 24 
The Orie has much greater potential than its sound commands.­
Zap, Ping, Shoot and Explod e - might suggest. Bob Maunder 
sounds it out. 

Tandy Graphics 26 
Harold Gibson shows you some new angles on an old reliable -
how to produce good co lour grap hics on the Tand y without being a 
programming expe rt . 

PCN PRO-TEST: SOFTWARE 
SpectrumWP 30 .,... ........ 

;:;/~1::;11:;::~~~.-Can the Spectrum·owncr achieve 
pog, 4; one iac kk's its Joadin& true word processing. Ted Ball 

.........• .......... ......... problc m~pugd; sof1warc 1om1x look s a t the inexpensive Shirty 
'n ' matC"hpa~6. andcmerageof and an even cheape r package 
~::~ eA~ ~e°:s s.x pagcs lS from Quicksilva. 

IBM Reports You could v.1n a tenner for your 

........ . • 
32 thoughts 

Microwaves 19 Fo llowin g his review of PFS:Fil e last week, Pete Galliard looks up 
Readers share 1he1rv.heczcson PFS :Report , the repor t generator package to which it int erfaces. 
lhc Lynx .O nc.Beeb.Tandy. A I G h" 

35 Dugon. Ne.b'""'"" Spcmum pp e rap ICS 
~:::'!::.~:!1!:,~ .,,.. 20 It's all done with a paddle or joystick. but is the OPS graphics 
Phllhps manipulati on package for the Apple II a joy to use? Mike Whitney 
Gameplay repor ts. 

=!M artha. She 's L.ilhng: ,· .. a-B·1.·1-;J .... ;"'t .. ,"',-, .... i·:;"''"i1-·;;·· "# ... ;"'l"'1-i7",···,-#";""~·, .. ,P'ti--
~:; ,,..,. , ndh,mm, } 1 CTI Print-out 38 
fromhca,en 
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A bunch or nev. rt leasts 

Pn,gramCards 
Com- 64 
CharttheelcctKm resuhs 

BBC..-18 
A four.card memory uul11y 

St,odn, m 
U:t Munchman en1er1a,n )OU 

Readout 
Verdie! on 'Vi( Graph,cs' 
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Repon from Cambnd~ 
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Billboard 
Quit/Datelines 
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Bar ry Miles no tices some refreshin g design poi nts on the CT I CP80 
dot matrix printer. 

TG Track Ball 41 
For less than £50, a periph era l 
that bri ngs a famil iar arca de aid 
into the home - and on to the 
Apple II. Ian Scales keeps it rolling . 

r;zw1;;;llJifiilm t;;,J nit;? 
Enter the Sord MS 42 == =.. 
Th e spearhe ad of the Japanese 
assault on the UK market is here . 
At £190 it' s double the price of its 
compet itors, bu t the difference is 
wort h it , says Richard Kin 



BBC fills a slot 64K question: 
plan a micro 

lyGNI......., ld1-hand Ade of the BBC s To use the eartndac sod.et, )'OU Two Bn&,hton rompan,tt have 

The lon1·pronused c.armdac M>fl- keyboard with an m1crface 10 ... ,11 aho need a BBC ,.,th an come t~thcr to mah, • un.qut 

•"11rc50Cltt for the BBCM1tto will plua In cartridsc·bu«I toftwarc:, upt.raded I 2 mach,M opc"rauna olfc r to rans or the Forth lan1uo1,e 

bcnatl11bk'fli1thu11wow«h and 11 p,·n your BBC Mtero the i)Mtmra1hcrthan1hcO!opcra1 ,n1 -dcstgn)'OUrcw.·nmicro 

AromCo..putcnwdwt•-«k pcra"<rol\l)ICUII l~m ~ •1th fflMIV c:arf) 'Thecompa,n.o. Rcmsoft•htdt 

thal authonscd BBCMICfOkoft An Acom spolnman wd car· 880 lr11 t.asn·1 bttn camtdout wlbFonhlOft..-arc.andAdH1ftttd 

ctntrts •111 be offcnn1 a spcuh 1nd1uoftwaretlur.1 ukdthuodc:t already. thr!i ursradc ... ,11 be done Tc:111 Producu •h .ch makn t)pc · 

syn1hcsaYcaru1dge upgrade for OS is upcc:tcd '1n a few monlhs' and fornoulrach.uF"hcnyougc:llhc 5tttmg c:qu,pmut based around 

from June 1 And London DUC would be 'rompc 111,,dy pnctit' speech s,·n1hcs1s.·cartndgc RO\ t Apple II C1rcu11 boards, w-,nt 10 

dcakr Ttthnomatia oonrirmcd 'The user manual for the 5)'"'Slcm. •)'Mcm1nstalkd produ«a6.&Kcolourmadm'ltand 

that 11 ~ be tt«l\"lnl the tic,..-cvn. says that thc range ol Thc:A0001announ«mentpointi are .ask.in, potcntaa.1 users to help 

upgradc l 1u.•.-1th&n1wo,f«b car1ndae 1ohn11rc ..,,11 1ndudt 10 a trend '°"'.irct. cattndacS on the•d,.....upthclnaldnt,n 

II li:::,~~~;:,::1;:1::n,t =;~=:~~": and :i:::,~c~IHfCUfflOfe 1nl~:q-;s·t:~1~:r~,:fe'"J~I~ 
=========================== the rcsulaof11>hichw ill be used to 

PCN HELP-SCREEN 
--~~- .... '°'--..... ~ ......... .,_...._ 
Prestel rethink on bank holiday charge ............. 
folk,v.·1111 1n1cocntton by PCN. Prntd i, 10 k>ok 
... al IU. pohcy ol chatl&III domtshc yjCf1 fOf 
computcrumconbut hohda)' But thcrc•1llbcno 

chanac ,n lhe policy f« lh11 ... 'ttk'1 Sr,1111 Bant 

Hotiday 
The pt1cin1 rcth inl. fol10W1 compl;unt\ from 

Micronct sublcnbcrs ,.ho found that 1hcy ,.·ere 

charted 5p • nwMc fo, '™II! Prestcl on Easter 
MCNMby 

Vernon Ou.i,mtana:. Prn1cl databmc ma,,., fOf 
1hc:Auoo a1ionofl...ondonComputerOub, .nocon ly 

dcadcd 10 oontcs1 his Prcstcl bill, he also put up a 
'll>111rn1111 on the dub's nc:1,.-5 p1gcs on Micronct 
'Bct ... «n Chnstmasand the: Ne,. Vear. Pr~tcl .,."» 

frec10l,,.-asam&zed1ofifldlha1lhadbecnCNr~fOf 
C'Offlputcr tuM •hcn IK.l"I the S)'llem on f.Mtcr 

Monday,' hc:sud 
Richard ll ca.w:, Micronet's managin1d,rc1or. aho 

uprcMCd wrpnse th al a time char1c ""'" being 

k:\'1ed 1lusi§ 1he fir.I I hll\C heard ahout 11 You ha\e 

ffl) full .upport 10 persuade Prcstcl 10 drop the 
char,c:: he $1..d 

ACCOC'dmg to Preite!. the Chl'liUl\as pncc bttal 

•-as• spcaal an11naemcnt 
Ar1er •1r«1n, 10 1ec 11r the eh.Iran could be 

dropped for Monday'1bank hohday, Da\' 1d Muuon. 
head or marlctmg. 1otd PCN 'Unfonuna1cly, the 
Pre.Mel $0(1..,-,,,c cannoc dlSl1111u1ffl u,;e,s 

'An important part ol our busann.\ n tra,'CI agents 
anJ many of them ... ,11 be open on that <by~ we •Ill 
flOC be able 10 drop lhc: tune ch:.irsc ror the: rom1n1 
bank holiday. 11011,c\'er. ,,,e are prepared 10 lool at 

future bank hohdaf'OIIC:asc: bycai.c bas.s,' he sa,d 
'The k>ngcr-1crm v,cw k)ol.s (\U better Mr 

MUS60nronfinntdthal &1.prilrlolPrn1el'su.pda1u11of 

11u compuJcr network 11 • .-,II mlrodutt soft.,.-ue 1ha1 
... 111 be abk to d1>11n1uish bc1,,.ttn domesl.c and 
bus.,ne\& users. And 1ha1 could mean free use of 
Prblcl on C\Cry banl. holiday . 

define 1hc propo1ed mac:h1ne'11pc· 
edieation Ai an added 1n«nm'C, 
rnz,es ol t100 .,.. cash. • fru 
mxtune: anJ frtt :sot1 ... arc arc 
bc1n1offcred 

'The buic ronccp1 for lhc 
machine 1s a 6.502 proccu,or ,,.,,h 
~Kol RAM .disk 1nterfactf0fthe 
Sc>a) J'-'.!,n iruc:roftoppy. RS?lZ 
wNJ ,ntcrfatt. ~Hn modc:m. 
ptr-allcl po,1, RGB roklur ovtpul. 
caswne 1n1erface andancxpanSK>II 
bus The langua11e for lhc machmc 
"'°"Id be FOfth 19 

E.xpb.in1n1 the dcaSICin 10 tlffll· 
Lale the q~IOIIMltt. Paul Y..111· 
tcr.Advanct'dTcitlS)'Sleffllo man· 
ag.mg dirttlO, \aid, 'I bthC\ 'C lhlll 
ttrtam lhmp ».re missed out m 
l)foduan11ncwmachmc . 1',,oik:ul 
ol •luch t1 asLma po1cn11a1 uwr1 
"tui1 thc) ,unt 

The companw:s M) they arc 99 
pcrttntttnain 1ogo1hcad, but the 
level of response will be 1mponan1 

·· ~ ,,.. .. 

At long last Orie - with 16K 
The 16K Ones ha\C landed The 
rompanyronfirmed last wcd. tha1 ,t 
hH been U11ppin1 dw: machmcs for 
1wo ... ub 

"oul6« O'llfflCJS "ho ha\C 

IJNmcd lhc olkr ol bu)lftl their 
io.ncd 48K modch lhould no... be 
rc«1vin116K \CU.ons 

'The 16K One lhould turn up 1n 
s1orcs 1n July. and 111 a pad.al( wuh 
applica11ons 1111o1II cost .£129 ~ 

One: Producb has abo laundacd 
its first pcnphcral, 1he Onc:Co6our 
Pnnter ,,.,1h Natl., btuc. r(d llftd 
arttnontap hKduc1n1hciohopJ11n 
June for .£169 9:'i 

~~~~?'-~~w~~!t!~~~ £120 invader 
mxturic ICcond canndge skM and nn·1 be 

Ahhbugh Alan do«n't hlc to uparadc:d any funhcr 1han 48 K or 

talk about 11, you can ma~c your handle •n SO.CO,umn card Sibca 

A tan 400 do almos1 c,cry1h1n, 111 sells an ffO.cofumn card fOf the~ 

mon: CI(ICMl\'C ubboJ the ~ II at .£249 1mtalkd And the prMX 

c:apabkol adv&nta,a ol the 48K Alan .Qt 

For{69 ,theStheaShop1nd01her ha\ ·c been 50fflC'llhat reduced by 

indcpcndcn1 Alan dealers around the announ«ment or• price cut m 

thccoun1ry11o11l upgrade your 16K £300 on 1hc 800. but the extra 

Atari 400 to 48 K - "'"·1n1 you a memory 11 \l1ll I good l>Y) for those 
machJne capable of runn1n, Jatac 'll>ilo8ll'('ad)'O'lillll the<Q.I 

Jll"CJSDffi', doina 1WOtd pn:,cn61.fll The 16K boant cxchanac ... ,11 

and other ICrlOlr.'i romru11111 ap- offiClally void Alan's •uranty on 

plica11ons The actual poet 1.s (99. the: 400. but $1ntt almost all 1hc 

but you 1( 1 a 00 discount on the dcalcD Klhng the: uvaradc arc 

trade·11nofyourcx.i'ilin1l6Kboard Atari service «ntra they 51111 

1be Atan 400. til.c the flOO. "111 .SCl'\'tee upgraded Atan's under 
ru.D Atan't 1n1crbtt rnoduk IOU!it' .,.-,,,n,u y AnduAtantpOl,.nman 

disk dnva and pno1tr1 (•• • aJM of MMI the company ha.\ no1 )Cl 

l1JO) a ndw11h1hc:48Kmcmory"11l refused KO'ltC 10 In urs,adcd 

run business packagu, machine 

., __ 
A 11001 Kona company has set up 
ihop m Bnl ain v.11h a new .£120 
home rompulcr called the Conn: 

" "ith prom~ fca1urn ol 1SK 

RAM upandaMc to 67K. colour, 
bu1lt•IIIJO)'SIICL and 16K ROM this 
mac:hmc s.houkt turn heads 11n the 
home computer liclJ 

In addioon 10 iii mam fca1urn . 
)"Oii can cxpttt 10 ae• • full we 
lcyboard. an IIIO?A ~ and 
oompa11bil11y "11h tck:lnt and 
\1e11oda1a. The sound of 1h11s hulc 
black box COYCfS c11&Jit octa\CS, 
I .oz.& loncs. 16 volume 11cps. •nJ 
1he graphics arc vwr dcfiMbk 

And to ma.Le the pa.cl.• more 
a11rx1we £40 'll>Ofth of software If 

1hr011on1n 

There arc ten packag,cs 1n all 
fi\C 1amct. •nd more serious ap­
pheations mcludc: a te lephone 
dircdOf), month!) expenditure. 
rc«Wds manaaemcn1. 11t\•cnt0f) 
and pcf'M>IW acrountmg 

'The comp;1ny behind this de, ICC 
1sAlsyComputcrsU K.asubsl(hary 
or Germa ine Vtdeo m Hona Kon a 

Cmic Chan, d1rcc1or of Alsy 
Compv1cnandmarl.e11namana,c1 
ot thc parent romprany. ~ ·11ac 
Conu 35 JS the fint Fntration of a 
1Cnn o( computers. \l.c 1n1cnd 
produc1n1 more rompu1cr1 

' I thmk ovr mach ine matchc , up 
101hcTI99 '4A, Spcarum. Dnigon, 
One and V.c: 20 m tenM o( 

capabll11y' 
First st11pmcnu ol the ne" micro 

areonthc:11o-ay 
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Frills of the show 
, ,.... DMW c.nt. AMINMt, USA 
You can count 1hc auract.ons of 
Anahei m on 1wo fi ngers. On one 
:wdc of rhc s1rce11\ D,snC) land, :md 
on the 01hcr 1s the cxh1b11ton «ntrc 
th:u hos1s 1he N.11tonal Compu1<:r 
Conference (NCC) c,·cry rcw 
yurs 

Fantasic~ dommatc bo1h ~ace s. 
but what makes 1hc NCC more 
mtcrc,tmg is 1hc possibihty 1hat 
some of I he fantasin w1 II c,·cntua lly 
find 1hc1r way on 10 1hc )hchcs of 
yourk>cal\t\Op 

Some "''II be sllllborn and i.omc 
•,ullha,c 10..pend more llmcon the 
dr a~ing board. Rut one "'3)' or 
another the NCC c1hibi1ion. con· 
fcrcncc and Jamboree g1,·cs a fair 
idea of 111hich 111ay 1hc ""Ind I) 
b'™ing 

It 1sfa rfrombc 1nga PCshov. and 
bnght Cal1forn,,m~ pu)h1ng lnck 
lhc frontiers of scicncc ,n 1hetr 
garage) don '1 get moch room unt il 
they achic,c mulo-m ,llion dolla r 
turno,·crs. En·n aUow,ng for OUI· 

breaks of g,mm,d;f), ii 1.S a con· 
scna 11~eshow. 

The v.h1tc--hcat of 1« h nok>u 
gkiv.-s rnos1 ~,rongl) around the 
edges or the cxh1bl1iion The 'CC 
has sp1tled o,er from the Anaheim 
Con,entlOfl Ccnirc mto the ca r 
pa rl.., ,,,.here la rge 1cnts ha,·e bcC'n 
pttch«I, and inm the nearby 01)· 
ncylaod lfotcl . 

By roincidel'ICC thC'sc arc"as are 
1hc most uncomrortabb hoe as the 
IO\l,ns,,,.t'lter 5 mahcat._, -a,·t'. ln1ht' 
tents (known as the Pav1hon) 1hcrC' 
is ta lk o f m)u rr«ltOn and legal 
ac tion as the temper a ture climbs to 
I l)dcgrcesand,· is1tol"li hu.rrya11,ay 
bt'fore then shirts d1ssoh·e 

POM1bly byro,ncidcocc the ten ls 
house some o( 1hc more mter~t ing 
JaP3ncsc compames. 

Sord ,s 1hcre ,,,.,,h 1hc M.S and a 
new 68CO:l-bascd PC , the M68. 
11,htCh has a memol') ' c-.. pacuyofup 
10 4Mb and a su~d,ary ZSOA 
prOCC:S!,Or for 8·b1111,ork. h will !>ell 
for abo ut S.S,000 11,hcn it comes out 

in lhe US in th ree mon1hs. 
Toshiba is 1here with a portable 

TI OO perM>nal computer. a new 
T)4)) business system, and the 
P l).50 printe r which gives lette r · 
quality wor l.... h1gh·sp«d drafts, or 
dot-addre,;~blt' graphlCS at the 
fltel..ofasw11ch. 

Sony a nd Sharp arc the re . Sony's 
h1gh hgh1s arc h1gh-capacit) Oop­
J)ics. business and graphics so ft· 
warc. a personal word procn!IO r. 
and the SMC · 70G Gen lockc r dc:d1· 
ea1cd grap h1a system for abou.1 
SJ.<XXI. Sharp hadoncofthcs tar.;of 
tht' ,;hQv.. the PC -50CW1. plus the 
hand -he-Id PC- 1500 and the f>C. 
12S0s1uden1"§ rompu1er l...11 

Bad, 1n the main hall, ,,,.here the 
ca rpets arerolour-rodcd co kl you 
know11,here you are. mo,;tofthc btg 
namesaregathercd VSSK"Orpdraws 
goodc ro,,,.ds...,,1h ademoofV isiOn 
- a lady called Lisa condllCU lhe 
demo . Al thc Apple stand ano1hcr 
Liu is on ~how. bu1 che lat~t 
offeri ng is the Appknc1 - fine 1f 

)'OU 11,-a,n1 to tie se,·era l Apples mt 
an IBM ne twork Tand)' has the 
,·cry 1mprcss1\·e Model JOO. a nd the 
TR S-80Modd4.but forrea,;on~or 
snobbery u has left 1hc cu t-do ...,,n 
Sl20colourcomputcr, the MC ·IO. 
at home 

Tc'(aslns1rumcn1undEpsonare 
concc n1ratmg on $0ftwarc. TI for 
lhe Profcssional and Epson for the 
II X·20 

Ul..c11,1sc IU\I 3) fora~ the PC IS 
concerned - but this ,s a ma,n· 
slream show and IOM"~ main 
a11rac1ion is a mim. the S)'stem 36. 
1bc: main mtcre~ t Of"tl\hlCh is1hc faCI 
tha1 , 1 has bee n launched at all 

Cap3C10us disks. voece ,npu t 
S)-SCcms. 1ouch·sc ns1h\'C screens. 
a ll manner of clever andlo0fflet1mes 
h,ghl) -p riced cqu1pmen 1 ,so n \"tc"" 

When it all comes into l hgh Street 
shops lhcrc will be i,ome fun to be .... 

And 1he fm·olous \plCndoun. of 
D1snc) land will probably he a\a 1I· 
ab le ,n a hok,graphic d15J)la) 

Sharp bursts bubble barrier 
S harp"s PC-5{0)bubblcd 10 the lop 
of the 11,a\e of ncl\ por1ablc~ to 
appear at tht' NCC 

It loo l s muc h hke lht' Ga,ilan 
(PCN. mu, 10, Ma, ,fJ. J0)11,•11hoU1 
a couch-sc:n51t1\·e panel h ha§ a 
l)pe"tl\merJ.:e)boord.a ca n1t'dLC D 
1ha1 folds a""i)", 11,c1ghs lllbs and 
filsintoa n att acMc ase 

Bui the ba,ic system. 11o·1th 128K 
or RAM. also carries 128K of 
bubble memory Morage Th is 
mea ns tha t 11ohen the power 1s off 
data 1sno1 lost-bubbk memory is 
slowe r lhan com·c n1ional memory 

51w,•, re-sooowttt1...._aw.,LCD 
•121KofWIWl "'""'7 , 

SMSNDW- .......... lll•tledrkW..c.. , a.~1 0 1PCN,..... bu1non-,·ola11 lc. l11satcchnok,sy 

=2:.2:=~'!T".:'~.:t=.::.:':: that has dt'feated !IOmC of the mosc RO M cart rtdgc but Sharp plan~ 10 
.... ,.,$2,795Nltllieclll: ..... •fw......._..._ . ....... ....,.... famousn.amt'S in1hescmtronduc1or add bubble canr tdges of vart0us 
tllie"-r,,r-. .... .,........,.,.__. .............. ,_ _ 1 ..,.i. busmess(rgNa1ionalScmiconduc · bus mcqapp hcations 
-.w,-111eu....._..,. •• ..,... ..... .. ....._ 1or in1heUS.P1esscymthcU K). ThcLC D pant'lfoldsna,o,ertht' 

t-=T=-a_n_d-=--y-c_ut_s-- --,rP-n ___ nt_'_o_r_a_l_l _ --1 ~t::~~t's;;;n:;;:~;~x:~ ~~=~.:~;i;:~;~;;.::~;~ 
11 Sha rp says they "tl\"tll be compa1ibk charactt'rs, or up,,,.ards of .SI .OOO 

with IOM PC floppies . ptxe l§w1th b1t·mappcdgra ph1~ . So 

For a chea p 11,ay into cok>ur 
computing the Tandy MC·IO 
should be ,,,..orlh a look ""hen II 
crm.scsthcAt lantic . 

colour cost ~~:~ ~~rm~::~~ r~h:::~ de~~~;:t1:·:,.,%n:~ t~·t ~~.~:':: ;~~ rp~~.,~~~f::{:U~~~~ 
m 1hc UK 1h1) yea r for less tha n 37~11Cr-O!,san8(kharacler span it supports the full IHM PCcharac· 

A 4K cut-down \ef"llion or the 
Colour Com pute r . the MC- IO sells 
forSl20 in US§tores. It is dr iven by 
a 680J processor and runs Micro 
Color Basic. It h::i.safirmSpcctrum­
hl e keyboard. a ca»ctte po rt and 
room for a 16K RA M cx pan ~t0n. 
Thi s 1s due in Auf!u§I and will C051 
SlO. 

The um111,·c1ghs lt'ss lhan 21b5. 11 
g1\·es )'OU a choice of eight rok)ur5 

and 25.S tone s forwundcffce1s. and 
w11h !he MC-10 )'OU can dmc a 
d isplay of 16 lmcs of 32 cha ractcrs . 

·rand) ' took 1hc unusual ~,cp of 
pulling the MC-IOs1r,11ght inlO IIS 
stores. b)··pa))ing the NCC. 
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£2«>. The systcn1 1\ buih 11round a n te r set. 
You can hool the Alphacom ln1cl8088andrun~onrccha rgcabk Deh\ ·erics of the PC·50CW111,ill 

18J2 up lo RS232. Ct'ntronK'). or baller~ Of from a n AC adaptor. heg m m the US1nautumn.and1hc 
IE E E 488 in1erlaces. or Co Com· MSDOS 11,ill COl»t' m an ordma ry pnce ,,,..11 be abou.1 $2.500. 
modor\' 6-' •nd Vic 20s, or Alan t-::::-- ------,'--'--- --- ---, 
S)~tim:he 18-12 A tphacom has Floppysquash ;;!at~~~:h:n:.~:s~ r~~~ 
mt'rgedanO h\Clllprintcrmcc han· Among media manufacturers tion in Ju ly. 
ism ""'ilh a plug-in nlOOule ,,,.hteh pushing up the capad1yo(floppics 
rontr~s 1he interface to you r micro at the NCC the trforcs of Sony and 
an d hence cha racte r genera tion. It Tandon 10 fit 11qua r11ntoa ptn t pol 
will CO§t $200 1n the US and should 11,·erc P3rl icularly no1ablc . 
be ,n produc uon next month Sony"s )Y.!m mKTofioppy now 

It prmts a t ROcps ,,,..,h 40c harac · comes m a doub le-sided ,·cr,;ion 
1crs 10 a hne . ~ unil 11,c1ghso nly with !M b. a nd Tandon' s 3Y:in 
41bs a nd me asu.re1. 101 ... x 7112x J in TM35 lirlt' of dr i,·cs also has a ne w 

A lpharom prodl.Kls are d1stn· pt'a k o(JMb. 
buted in the UK by Dea n El«tro- Whe n i)"Slem buildt'rs51ar1usi ng 
nia or Wingfit'ld Row (0344) Chesc:: umts in new mac hines 1he1r 
88.s661 s1orage will cost rough ly $2&) pe r T..._ 1, lJIIJS..,...,,, ltnff . 



VIEW FROM AMERICA 

II 
The American Nippy micro 
dream is tax from Japanese 
d d et

• bi A triple Japanese alliance: has mach ines wh ich ha\'C dcd1ca1ed e U I e ~:\~: ~:!~c~~cr;,~~:~1~1d:: 'rat~::;::~~rcspcctablca, 
From Cltrls Rowlef desktOIU)'Slcms. 720K per drive . gl\mg a lola l of 
Opink>n polls •nd consum« surwy1 art an America• obsff1ion and Na1ional Pana somc. Matsuffl11a l .44Mb. but IO or 16Mb 5

1
1,in 

they oftN pro¥ic1t intrii(uinc sn1pshob of the nation today. and f uJ,t)U arc r('spo ns1ble fo, the W1nchcs.1crs arc prom1~ d soon 
for Instance ~questionethbouttheideisureactMtinreccntty Due t 16. v.hic:h ..-.111 be sold m 1he Lamba n 1s in 1hc procc~ of 

Oftly 15 per ctrd admtt_ted ~oinc to a Nr °!' nlpteklb once• week. So U~1 ~~!:n~::=; and has ::
1
~"x'~:C~~r ;;.~:: 1i;:;0;: 

forsetUlsVe,as,thiu s stilhparitannation . an opllOf\ allov.mg the us.c of the s.alc 1n Junt. at £2.595 for 
In tlM NIM ttudy onty 54 P*f' cfflt of rn,ondents confessed to 8087ari1 hmct1cco-proce.,)()r .rom· mooochromc and £2.995 for 

IY~nc sex at Ust once a week. So foq:etttie sexual rtWlutiontoo. csw1th 128K of RAM ass.tandard. colour. 
~ more of them owned to diainc the prden and of course a upgradable 10512K. The ne ... · micro,,.both adesk 1op 
heatthy 72 per ce1't watcfle.d • lot of TV. Aclock~cdor8M I lzgi,·esi1an machmcaswcllas a ·por tab le'. The 

Howe¥er,NlanotMfstudyasmanyuSpercentofAmericanhomes edge oH:r many mach1nt'S m 1hc main modu le 1'i 99><398><325mm 
wen found to bt infflted witti homt com,uten. Apin, in• CMlup poll ~me cla:.s. and this 1s amply and i1 ... -cighs·m at J0.6Ks 
17percentofAmericanssaiclthtywere'verylnterested'inownlnca dcroon)tr:ucd b) the speed and (J.8 x l5 .7x 12.&.n and 23.4 11:>s) 

...,.
5 

computer. Another 19 per cent~ 'faifty interested' and only ~~~h~;; 1~!,!t :;~~~ ~~: :a~:. ~~~:::7i ~:s~I~:~~ 
4 per cent wert ·~ot ~ ~ mternttd: have eight colours. The graphics thcc arry mg·h:mdlcandhcadorrror 

Eftnmore1stonisl11q1nthelandof1n4iricluats.when10perceatin run a1 much the same "J)Ccd as 1hcwtdcbluc yoodc r. 
any study 'MII IM tile wron,: ,..,,.. for the Prtsktent of the United 
Stites, only two percent In the C.altup poll didn't knowHOUgil about 
computers to form an opinion. 

Ckariy, Americans knO'aitlM infomlation ace is upon them. And a~ 
of them are conc.med that without co,nptlte, 'smarts' they wil end up 
as musll birains unable eYtfl to keep up simple com-enatloft. Indeed, 
tut 45 per cent wllo .,,. not at .. internted NI ownNtl' a comptlter are 
~-..,. old. Americ.11nt0fff'50hawt littlekrteratinthe 
pesky t:ltiftct, except of course wlleft quizzed in ttMir rolH as parents 
and pand,......U. WMn they Mtddeaty nince extreme klternt. 

EYfl)'one hert:wantstobt reassurecltltattheirktdswilla:etcom,uter 
smarts to tMJ Caft llold up their elld of a simple conftrution and, more 
importalll, ftftd a joll. Hetlcil a p-eat proportion of the rnac:INMI ltou&M 
were pu"haw4 by ••lb for use bJ children. 

ritty per cent or more of llome computer IM.lyen spend Sl,000 or less 
for their macllinn. Howeftl', there it a ticn~nt second stroke to the 
US man.et. Some studies show that H many as 23 per cent of home 
COfftptlter bvytn Sll4ffl $2,000 or more on their machines. 

Tycom first 
in UK with 
newMSDOS 
Tycom 1his ... eel bc<:ame 1hc firs1 
UK manufacture r todchw r ~ 
of \'CISIOI\ 2 or lhc MS DOS opera I· 
mgsystl"m from Micr050ft. 

MS DOS 2 1s a revamped ,enion 
of the opcra1ing S)-Stcm 1h:U has 
some ka1urcs ~mular to 1hose 
found on Umx·l1kc s~1cms. Sup­
JJOfl for hard d1)kS: tree-structured 
d1rec1or,cs: ba1ch-1ypc operations: 
she lk: and p1p1ng .... here 1hc output 
from one program becomes the 

,nput ror ano1her. are included. 
Hu)Cri of T )'OOffi

0

'i Micmframe 
12 ... -ill be ab le to choose between 
MSDOS 2 and CP M 86. And 1he 
company upccls ~1 v.111 ,,.,an1 
MSDOS2 

Use~ofCP M 86 ... 111 beabk to 
buy MS DOS as a n optional extra 
for £ 18-1. This 1S con~1dern~y more 
than !he £.58.65 pnC'C 1ha1 IHM w1ll 
charsco-.-ncrsof lhe IBM PC. 

The pncc charged b) Tycom is a 
rcRccit0n of the quanuty of 
MS DOS 2 \)'~terns II l"Xpc(b IOW'll 

·JOM ... -111 be bu) 1ngrons idcrably 
more~o(MSDOS21hanusso 
theyrn n bu) ,1 cheaper.' a compa ny 
spo l csman sa,d . "Bui we will be 
kccpmgthe prKt' under re\lew.' 

When questiofted about wut they use their comptlten for in • 

~=:::~~::.!"=.~a;:;·::4!::..CO: The essential database 
ca lled Micro DBMS - Tht' Unwtr· 
sal Applicauoru The report argues 
that you v.ant ma.umum capab1b· 
hes from )'Our software. 

A free da1abasc is hl ely lo be a 
standard feature of new machi ncs 1n 
the near foturt. This bon us will 
bring database sal~ 10 the le,·el of 
busincS!t micro salc!i w1thm three 
)Ca rs. accordmg to US re~arc h 
company Strategic Inc 

per~•nd 'adutt aeamtn&tool' wasplaeff fourtllwitti42 perC*nt. 
~ord processifl&' was way down the list at 18 percent and 'countina: 
caforiet for my diet plan' rated I ll'lfl'I four per cent, thank sod. 

Another study eumined software Illes .nd fMnd tut while 1amn 
took 57 per cent, a hefty 22 per cent stood under the headin1 
'eel~ parposes ' and another 18 per cent under 'llome 
mancement •. 

fqturalt)'pmnsaftwareO&ltselhtlternt.CMles1etconsumedand 
replaced. And wllo IINcb more tun one spruch.hNt. 

Wlloan1a•tHMfolksbuJina:homemanapmentsoftw1n1?Afterall, 
llow 1MnJ of us need a computer to WOt1I: out our cheque book 
transadiont? 

Wei , maybe tlMy realty do nffll to. One study found that mean 
income for computer buyet"t was $26 1800 , while the me.1n inceme for 
non-buyers was 521,600. Home computer IM,yen haote to far bNn 
prtdomlnantty well off. Of courw , the .,. .... lower prices of popular 
machifft may cbft&:• tllit year if .t pet u predicted by industry ...... 

Oddi)' enoueh, that pp in ,nean lnc»met matches "efJ nelltt)' tile 
$5,000tu deductiontilltOMc....tak.e In America on a comptlter us.eel 
for IMttiMM purposes. No wonder e¥flYOM it tencoinc Bourbon and 
Budweher down at tlM O.W Drop Inn. They're aN crouched Offl' their 
busi"" t homewor1I.. No surw, hat ac:tualty IOM to far as to run a 
Niehon·styletest. ~son rnac:MIH measur,i what TY watclMn watch 
for the networils and ad¥ertheri. Bvt one don perluips wonder MW 
muctl of that tu deductiWe llastffSS llonMwortc mct,t really tu"' out to 
N "Clusll, Crumble and Chomp' or •n 'Adwnture on Purple Panq:ora ' , 

T his conclusion comci; m a rl"potl 

You abo need the l)Surance 1ha1 
pn:,gn,ms and da1a ~,on ·11ose thcu 
value JUSt because of a change in 
the S)'$tCm, II adds . 

DR's answer 
D1g11al Resea rch", an$Wtr to its 
arch·mal Microsoft"s MHaSIC hM 
h11 the she h es or local oon1pu1er 
shops. m 1hc )hape of PtrM>nal 
Baste. 

PcrM>nal Ba~ 15 Digital Re· 
scarch"s first fully Oedged Bas ic 
interpre te r. a nd 1t cla,m~ to be 
... ·ntten to the t.lBasic spec1f1C11t1on, 
So 11 \hould be possible to execute 
some M Bas,c SOUfC'C rode .... ithout 
moc.hrying 11. xrord ing to Chris 
Lusby T a) lor. D1g1tal Rcse.irch· s 
technical suppon consultant . 

'The source code is a complclc 
MBasic. bu1 some oft he comma nds 
ha,·e been changed 10 make 1hem 

more CP1M·hl e." §aid Mr Lusby 
Ta) lor. ·we ba,e also extended the 
debugging faahlte) v.uh TRACE 
and FOLLOW commands 10 lei 
)'OU s1ep through a program a nd 
k«p tr.Kl of a ny changes to 1he 
vanabk s.· 

The language itse lf has not been 
extended, he said . 

Personal Das.c sk>1s m beneath 
D1g11a\ Rescarch"sCB:1sic.1 lscom· 
piled 1mplemen1a11on. 

The m1crpretcr runs m 96K 
under CPIM·86. MPtM·86 and 
Concurre nt CP 1M·86. all D1g1tal 
Researc h's 16-btt ope rating sys· 
tems. and it .... ill ros1 £100 a copy. 
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Orie tapes in a twist 
One bdte\'CS ,,~ won't-load-blues d1rcc1or. saKI that his company thcwckomcca~sen1ou1w1th1hc h1glw:s1 quahty. We can talc any 
will soo n be O\Cr blames Cosma'$ me thods of du· micro 11.sclf. Mr Johnson cla1mcd sample One Ii Les, and load 11.· 

The company has sent its sofl - phcat,on for lens or thous.arKb of 'Mostpcoplcprob.'lbl) won't be too OrK:'uoft\liarccompanyTa nsoft 
ware du phcator pack mg - chum- sofo,.,uc CH§CIICS 1ha1 wouldn't bothered abou t the .... cloomc ta pe. · ,s going 10 do its°"" dismbution, 
mg 11 1s to blam e for lhe load~ng load. Cosma. bowc,·c r. blames the hcsa1d Bui Tansoftca~ncsha,c said Mr Johnwn. and O ricdcalcn 
probkms. Dul 11·s a mo,1c "'hich mach1ncsfor thc1roublc a lsobccng1nngpr~cms, andthc wi lt ha,c to male the runnmg 
rou.Wmakc1td1ffK'ult togctholdof ·Jt's all ofh,,th Cosma: said Mr cha1ns1orcsh 1wcbccnscndmgbacl thems.clvcs irthc)'V.a n11ogc1 hold 
One prQ&rams. \ 1nce the same John~ . ·lllcre "'as a l« h nical 'lensorthousands'oftapcso"erthc of softwa re. 'Sm11hsandLaslys.,. 1U 
rompanywasmchargeof nauona l prnbkmv.11h 1hc1apes1ha1sccmed past few v.·ech, at'COrding 10 Mr beablc1oromc:10Tanwf1forOnc 
!iOflwarcdmnbuhon. lo be qu ite v.idesprcad, a nd people John~ . branded sof1v.-arc,· he said. 

C~ma Sales m W11ney w;b s1aned saying that there wauome- Mr Sobey. managing director of Out Pau l Kuczor a ofSalamander 
duphaitmg and P3Ckagmg One·~ thmgv. rongv.11h1heOnccassc11c Cosma.,sJustassurcthcproblcm - v.hOM:-pad.ages v.crc to ha,·e 
ov.n-bra nd sof1warc and distribut- S)1ilem Bui we·rc usmg a sys1em hasno1hmg1odov.11hh1scomp:my been offiC'lallyappro,cd Onc50f1-
mg TanM>ft and mdcpc:nden t pro- 1ha1's been m use for )·can;. The 'The Orte mach 1~~ a ppear to ware - 1s unhappy aboul the new 
granH 10 Lasky'(. D1:cons. and probkm 1S purd y dov.n to the ha ,·c a problem: he said ·we 1es1 arrangement . ·11 lea,·es Laskys. 
Smi1hs unlit a few da)'S ago quah1y of 1he duphcauon · our produchon rigorous!), and our Dixons a nd Smiths up ,n ctK:: air.· he 

Pa ul Johnson. One 's techmeal The v.orsl offenders h.:ne been data duplication compan) is of the complame d 10 PCN 

Hot micros :~:d~~k:o~~. :!:';r ·a;:'. 
Thc neu llmt' 'iQmebody s idles up and all 1he One databast' ~f1v.·are PCN Charts lo you 1n a pub and S3)"S: ·~st. 1heycouktgrab. 

"'anna buy an One v.11h da1ab3sc Witnesses sa) rour people broke PCS C hart s follo., ·s the riw and r111 oflhe UK's l>Hl-.wllln,t mkr-08,, This 

:::;;arc.· II)' makm1 a c111zen"s mandgo1av.aymanf.sco r1es1a1c. :::::!':''f; ::r:,!~ ac'!a~~1-:,. , ;:ial~=~ : r : :~n~ 1,.:;-e~i;: 

The J D Computer Shop m Bel· If )'OU \et' an)'lhmg Iha! smles tkposl l.-onlyor ckn . Thl1• tt k'11n,tur eu ho"' lhenumbt-rolm lll<"hlneno ld 
mont. near Su11on. v.as hroken m10 you as susptctous. a ll !he police or In 1hc two-• ·ttk pniod , ndiltJ I rortnl1h1 bt fott publ icalMHI dal, (In th is 
on Sunday Ma) ' 22. and ck),.c to JD's managing dircelo r Pete r castMa y m .so 1t-ch.arUtdlthe story lnhi,t h strtttsbd., ·ttn April Z9 

1-"-·""-•-·o_,._•_•f_ho_""-rom-~ pu_«_,,_ K_i,_,h_,_o,_o_,.,,._,_25
_"- ·-----, a "t1:~: pricn quoted aN' ror Uw IH>-frilh mockb a nd lnclutk VAT. 

lX SU per SOft rc~~.:t7Rlr::~r:,~~:!;·: !;~:;:!..~1: ~~ 1~;:,;:;.~~:~c:~~1~';:: =~ ;~, '!:1~:': 

New ,;of1warc from JRS Sor1w.:ue (0903)65691 updatnt,, ·n ya ll, mat , • ·tt k ... so•· a1chrot"thea rro• s1o rollo•t he ups 
could speed-up ZX8 I loadmg. and do,ou or th,t hf'sl+Selltrs. 

The compan y has mod 1f1Cd ,t.s 
programs so loading 1,mc ,s said to 
be down 10 on,c mmutc instead or 
!he more usual four m1nu1cs 

The mputi ou tpu t signa ls h:.vc 
been cha nged. effccmely ahc nng 
I he v.a, cfo rm to la le fu II ad,an1 age 
of 1hc mach me·s circu11ry. The 
mu1mum frequency has also been 
limi1cd 10 4l ll z to help produ« 
reh ablc opc rahon when low-cost 
tape rerorckrs a rc used 

There arc fi'"c home-"' nucn 
ga mes for 1hc ZX8 1 11.11h fa)t· 
bid mg eapacit). Games Tape 11 at 
£4.95: L<M Island at U. 95; 
Gr aphia TooHat a 1 £5.95; Bat ­
tleships at £4 95 and the ncv.l) 

I '111 t •I' 111 q IJ Ill 
1,lil I 

111 1111 
. ' "'" 1111111111111 

s.,-, ., ..... : loll. tM Ziil 
.... t..Wb.,~.Bott-. 
2 1Msi.....i.u.. ...... t1me. 

£100 off Atari 
Atanha1tomcdthcpricev.ar(PCN -s n 1nall, a\a ilable now from 135 
mud/) bydroppmglhctagonthc: Apple Il l dcakB mthc UK. 

~ r~;:./i ac~
1
~~~~i S)~:r~;~~.~::-:n ! ;~~= 

mcludn the free baste program - IOll\ :tlueof£3 .832. Th 1scons1stsof 
mmg ku. the mtcro itself. S)'Stcm Softv.arc 

The Alan 400 has dropped £10 ProductTr-ammgPacl.Applc Wn· 
from (159.99 to £149.99, bul this tcr Ill and Produc1 Tra1n1ng Pack . 
11mci11oocomes"'1th1heprog_ram· VisiCalc Il l and Product Tra mmg 
mmg kit. Pack. Appk Dot MatTlll: Pnn1cr 

App le has a lso Jumped on the andCabk:K11andfulllntcrfaccK11 . 
merry-go-round b)' dropping the Not 10 be 001doflc. 1he Cok>ur 
Apple ll l's price from £2.869 to Gemchasalsom a rehcdm1oba11lc 
£2.395 for!hc 256K \"ersion al a new pri«- of £194. oo .. ,n from 

h has d1srontmucd the 128K £225. The Gen1e Il l v.111 -.ell a1 
\"ersion asthc256K v.·as m1JChmore £1.8'17.50a soppos«l 10 £2,240.50 
popular. bul v.111 contmuc 1osupply Youroukl ;,li,osa\·e mon<:y 1f)ou 
2.56K upgrade kits for lhc 128K al· gotoBootsf<>r)ourmicro.OnMllY 
the nor mal prict of £680.50 19 !he Dragon's price v.cnl do"'n 

App le has paclagc de al~ou1100 from £199.50 10 ( 175. 
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Top Twenty upto £1,000 
MO DEL PRICE DISTR IBU'lOR .. 1 (1) Sinc lair Spectrum {99 (SI) .. 2 (2) S1ncla1rZX8I {40 (SI) .. J ( IOI Orie I (48 K) £169 (OR) 

" • (J) Atan4(l) mo (AT) 

" 5 (4) BBC Mode l 13 099 (AC) 

" • (5) Co mmodore VK 20 £110 (CO) .. 1 (12) Lyn't48 £2!.'i (CA) .. I (9) Ncv.b ramA (228 (G R) .. 9 (14) Atan800 £.JOO (AT) 
-. 10 (7) Dragon32 {200 (DR ) 
• 11 (13) Epson IIX20 £472 (EP) 
'Y 12 (8) Commodore 64 £345 (CO) 
• 13 (-) Sharp ML.80A {.S-19 (S ii i 
'Y 14 (6) Te 'fas1l-994A (150 (TE) 
.- is (15) Jup 11crAcc {90 (JU) -.11 (II) SharpPCJ500 £170 (Sii ) 
-. 17 ( 16) Apple llc {969 (AP) 
• 11 (20) Acom Atom (IU (AC) 
-. 19 (18) ColourGen1t £224 ( LO) 
-. 20 (19) TRS80Modcl I £199 (TAJ 

Top Ten O¥er £1,000 .. 1 (1) Smu\l n.754 (ACT) .. 2 (]) Oh,e111M20 £2.75-1 (OL ) 

" l (2) Chbornc I £1.581 (OS) .. • (5) IBMPC 0.392 (IBM) 

" • (4) Commodore 8032 (1.129 !CO) .. • (7) Appk lll £2.780 (A P) .. 1 (-) Supcrbram II £2.070 (IC) 

" I (S) II P86A (1.5-41 (IIP) .. 9 (9) Xc rox820 (2.415 (RX) 
.&. 10 (-) EpsonOXIO £1,99.5 ([ P) 

~ c~r:~C:i l.'
1
cr.c:'pu1c!c;~·c~:!" ~ ("om.fr'!lm t!;;· ~~ 

Epsofl C. - Gf\lnd} IJ1,1~1nc,~ tlP' lk,.k'll·Pa.. l :m.t IIM I~ IC- k;uus 
Compul<'f' IU- J1,1pilcrA<:<' LO-Lov.cEk:ctr(lfl"" Ol - Ol"cth OI -Onc OS 

O;borncComp1nc:n(·orpot11uon 11:11- RankXcro• SN- Sharp 5' -Smc:bn 
fA Tandv TE- Tc,H llbl"'rnc nt, 



Desq mixes it Model module 
If you're serious abou1 moocy. 
Com'>-hare's Fastplan 11 co uld come 
m hand yfo r.•.,_ thecomp.an yMi)"· 
11'5 a 'fmanc1al modellmg S)""Stcm 
designed for S.CUO\IS bu ... 1ness plan· 
ncrs · . 

a,.o..w ~ 
Sort..,.arc that 11.11! let )OU mo: and 
match a pph ca1ions paclagcs from 
lhffcrcm soh ,,.arc houses 1s Ix-mg 
dndopcd ,n 1h(' US 

rhc Dc-.q, from Ou.1r1crd«k 
OHicc S)·stcms . ... 111 ..ell fo r S395. 
You 'll need 256K or RAM and5Mb 
on a hard d1sl to u~ the package. 
and at fi~ t 11 111111 run onl) on lli M 
PCs or compa ublc sys1cms, bu1 ,f 1t 
h, Cs up 10 Quartc rd«L \ prom1sc-s 
11 should rcf)ay the m, cst mcn l 

'The basic idC"a.' u,d Quarte r­
deck\ Gar) Sa~cr. ·,s th:u peop le 
Y.OUld l1k to be ahlc 1orunsc,cral 
program, - not nc.-tt~sr,r ,I} fro m 
the wimc manufactu rer - at the 
Um(' umc. ll 's mullHaskmg. 

Fair'sshare 
June 16 IO 19 a rc date~ for }·our 
dia ry: -.C\Cral romp am cs ha\ C 
announced the) ... 111 launch nc" 
prod uc1~ at 1hc Earl' s Court Com· 
pu1crF a1r 

Starofthesho....- ... ,11 proh ahl) be 
1hc new lov.·cost micro from 
Memo1cch 1'11chcd a l ttk: lo...er 
end of the mar ket ( PCV . Apnl 19-
Mo, 6J 11 prom 1~ 10 be a ~trong 
challenge r 10Spc c1rums. ll 8Csa nd 
On" 

Abo a t the ~hov. v.111 be Virgin 
Games. showmg 11~ first producb 
for the BBC. Spectrum and Vic 20. 
and announcing nc" pach ~s 
planned for other machmc s 

Enrotc l'~ t::OS nmgc of m1CKK 
v.111 also be a F:ur feature For 
£2.875 )OU get 1v.o 3-WK llopptc-s. 
monnor , ke)board. CP M and a 
nctv.or l.. mte rfacc. The mo re prtce y 
modc h run under Tu rbo l>os. and 
ha,e a mulll·u...er capactt) ... ,th up 
to l6 wotk s1a1ions • 

And 1hcre·11 be the opportuml) ' 
for a sneak pre.,.,ew of Maplin' s 
d1al ·up shopptn g S)Stem 

cs.sc:n11all) lt"sd1ff1CUl!c,cnont.1g 
~)Stems bu1 "' c arc tr)mg to 
produce Jn c m1ron mcn1 that ... 111 
makc1tc~icr' 

Moch of the memo') that 1hc 
Dcsq needs ,s u..cd b) the ;ir,phca· 
tH>ns. lt.,.;1U. forc:,.rimp lc. kl )OU 
bu,ld i S1.1pcrcalcfilc and k>ad 11 mm 
Muluplan or \\ordSta r At thc­
tcrmmal. 11 pr<"i.cn1, ~ou v.11h a 
v.1ndo ... fac,ht). and ~ou cJn al..o 
ul!Camous,c 

The onl) pad.age th:it the Dc..q 
can·1 handle ~ far is V1s1Cak, 
... h.ch k)ads m a fixed location m 
memor) and 1n1crfcres ... -11h the 
[)e,,q \ memol) managcmcn1 
·copy pro1ecte d pr~ ram'>-aho g1\c 
1rouble bccau-.c lhc) all bdic , c 

their disk is m dmc A. and 
package) that -.me d1rcc1 10 the 
~ rce n ared1fflcul1.· .).ud M r Saxc r. 
but he added that the Dc..q co uld 
shll ... or l. v.1th them 

·Most pad.ages don't need to be 
altered al all for 1tk: 0c)q. • he ~ id. 

Tbc S)'Slt'm is "rmcn 1n a prop · 
ne tary a m ftcia\ m1ell1gcncc lan­
guagc . ltmdud cs func11on\that ... ,ll 
kl )OU cu,tom1..c 11 for ttk: l1nd of 
opcra11<1tb )o u 'II be runmni reg· 
ularl) ', and Ouar1erded , w)) 1hat 1t 
1s ... orkmgon 1mpro, mg the k,·d a1 
"hteh 1he Dcsq mtc gra1es pacl. · 
age~ 

The De~ ... ,11 ma l..e u~ dcbu t 10 
1hc US la 1cr 1h1,)ea r Qu;nterded. 
,son OIOl· 213 392 9851. 

Business 
packs for 
thebigfour 
Fresh from across the Atl antic arc 
four soflware pac l agcs for ~e of 
1he top-sc llmg bu~1ncs) machm n 
- S1n u,. IBM PC. TRS-80 II and 
Appk ll orlll 

The nev. releases offer financi a l 
model ling. graph and cha r! crca· 
lio n. a tcleoommumcauons prog · 
ram .a ndaca~hanalyM s package 

A ll arcd,s l -basc d and run on the 
UCSD p-s)"Slcm. ,e r- ion 4. 1. Pub­
lishe r Fero x lntcrnat10nal tiop:,10 
ha,e them runmng under MSDOS 
by lhe ~ummcr 

Fero>: Mode ller 1s a fim1ncial 
modcl hng ~)·stem a\lov.1111 you to 
ercale a nd sohc models . a,L ''A hat 

No1 surpn smg. ttk:n, lhat ,1 costs 
£603 .75 and ... ,II run on the IB M PC 
a nd1heS 1nu sundcr MSl:>OS Uuer 
Yen.ion.,_ ... ,11 run on S.b11 machmcs 
und c r CP M 

Fastp lan 11 ... 111 facc s t,rr compe 11-
1KMl from similar products. ~uch as 
Oouom Lmc Stra teg ,s1 fot us.c on 
CP M from Pete & Pam at OJ5. 

Co msharcab op lan) ad1sl..-ba..cd 
app hca uons 1u1dc ror Maslerplan · 
ner , its £281. 75 spreadshee t 

vou· 11 be able to bu) ra,tpl an II 
from 100 Corns.hare dealers 
1hroug.hout 1hc U K or d11ee1 from 
1hccon1pan) m Wh1tc hall. London 
SWt. on 01-222 5665 

,r · qUC"StlOn~ :md prml rcpo rb 
Control is under a mam menu a nd 
SCH.'n sub-menu s The prt« 1ag ,s 
£862.50 

Am o ng the compc1 111on arc In· 
tcll1gcncc U K "s M1cromodeller at 
£7.il.75 a nd S))tcm atics ln1e rna· 
IIOOal's Mierofine s'>-Cat £776.25 

Graphpov.e r . pnc c £258 75. 
gl\·cs you high re,;olutMlfl colou r 
grap h1C"i allo ... mg you toCTea1e ptc 
and tx1rcha rband lmc graphs ... h,lc 
a ',;hdc show' rca1ure ena ble s 
graph s to be s:ncd for later pre­
sen1aoon 

The 1clccommunte a1..on, J»CL· 
age . l..ott()n. com ( 149.50, and 
allo ... -.. you to connec t differe nt 
mac hine s 1oge1her 

Consuhanh Ed ge allov.·s )OU 10 
crca1e )00' °" n menu for flnaooal 
anal)-si~ o fbal ancc shecl "· c:h h flo 11t• 
forecasb.c1c. llv.1ll costrou£ 207. 

Alh rea ,a ilabk m the UK from 
D ataflcx on Oi-N 8 4176. 

VIM spreads the word 
By .... .. c.-.. 
W11h lhc Vot«' Input Mod ule 
(V IM) from Voi~ \fa ehme Co m­
mun1ca1ions of Ca hforn, a. ta llmg 
to )·our rompu1cr 1alcs on a ne" 
meanmg 

Currcn11) a1,a1\ablc forAppk 11. 
11+. llc . Frankhn Aec a nd B:1.,_1.,_ 
mac h1nes. 1h1s fac1hl} v.,ll be c,i;. 

te nded 10 co,e r othe r machu\C, m 
the ne ar fu1urc VIM ro mo a, a 
p11,1g-m PC'B v.1th all opcrat mg 
so ft.,.,.are to bu tld. edi t and tram 
rnc abulancs 

The 1,ocabularic,can acccp1 up10 
80v. ordso rphrascs (1o I 6scrond~ 
1n length) m mcmor} at an} one 
11mc. a nd 11 ha~ 1he ab1ht) IO toad 
many ot her \ ocabula nes from d1,;k . 
the reby cx tcndmg the ncx1b,ht) of 
1hc sr,;1em 

The VI M PCB .tets as an m· 
1crmcd131)' bc1 ... cc n the Le)"board 
and the l..c) board decoder b} 
rccog n"mg spolc n ... ord) OI' 

Le)bo ard 1npu1 Thi s 1s the n pa,:,ed 

IO 1he computer as a s1andard 
ASCII stn ng 

11\C hear! of the ~)..,_tern ,.,_ a 16 
cha nnel a udio ~1rum anal)'«r 
contro lled by a 68003 micr o­
procc"SOr. Thi s dm cs firm ... are 
rc siden1 m an onboo rd 4K Ep rom 
The ,oc abular y and ,·0tee panc rn~ 
a rc m a n cx1ra SK RAM . v.hich 1s 
a l-.()onboard 

User mte rfacc ,~ ava 1l'.ablc 
through a Shure mierophone ... ,th 
an opuonal foot-peda l sv.11ch for 
cas,ope ra1on 

De,cl op mcnt of 1h1\ '}"Stem has 
ml.en 14)car)sofar.andrcprc,;cnb 
a step forv.ard for machmes a1 
rela11,·cly\owco,.1 

The manuf x lur ,:rcla m,~ that the 
,y,1cm ,~aec ura tc 1098 per cent of 
mpul "'uhm •-·' m1lhs,.•cond '>-of 
phra se compktion - VIM ... ,11 be 
gi,en a PCN Pro-Te st m issue 15. 

The UK d,.,_mbumr for VIM 1) 
CGD.ooUl·!'78.W72. lt cos 1~(899 
1nclUSl\'C of VAT VIM and l,,. Ill actfoll 





ADVERTISEMENT 

Buy~ Try- the Huibl e way to ah.op for 90ftwue . Slmply buy any item fro m our .c,ftware range . Try it oa.t at 

home. If tt•a not exactly what you e,cpectfft then we'll ky it back for a hall 80"- of the priN you paid agaiNt another 

pure~ of equly&lent or greater catalogae yaJ:ue ..•. any tim e within 1 month of parchue . 

Which mean. you can kN p right up to dat e with th e latest eoftwa.re and gam ee re l ..... withoa.t making costly 

mistake s. 
BowhWor b 

Example: Buy a game for £10. If it's not as good as you thouoht, then well buy 11 back for £8 aoainst your choice of anothe r 

game worth£ 10 or more. Just send us the dirferenc:e . There's)USl one simple rule .... w e can only aqree to buy bac k 90ftwar e 

that's m worlang order. 
Look at our supe.r selecuon and complete the order form to take advantaqe of the hottest 90ftware deal ever . or telephone 

your order 10 Software Ceain on 01-487-5974 , quoang your AccessJBorcloye&rd nwnber (U.hour celephone omvx:e). 
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A DVE RTISEMENT 
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12'V15t 
lOYl!III 
16V1t() 
16V161 ,,v,~ 
,ev,a 
,ev1&1 
11!iV1M 
U5V1 6$ 
13V187 

""'" """' """' 52Vl71 
ll.'.)V172 
13V173 
13V1U 
13V175 
13VIN 
t3Vln 
&3V!7' 

ADVERTI SEMENT 

-...... ..... ..... ..... ..... ..... ..... 
U .00 ... .... ..... ..... ..... 
"" "" .... ... .... ... .. ... 
"·" .. ... ..... ..... ..... ..... ..... 
"·" "·" t14 .t6 , ... 
"·" "·" t17 .M 

t2U5 ...... 
t2 •U5 

""' "·" " ·" t11 .tl ..... 
"" ..... ..... 

[11.50 , ..... 
t1U5 ..... 

Ml'ftAeq 'd --"" "" "" "" "" ,.. , .. 
... ,.. 
"" , .. , .. -"" " "' "" '" ,.. , .. -"" , .. 
"" '"' '"' ,.. ... ... ... 
'"' '"' ,.. , .. , .. , .. , .. 
"" '"' '"' , .. , .. 

- ._ ... 
~ ....... ~ 1:tUS 
~....-350084 ( 14.7' 
~sr,,u. 3&0IJM t lUS 
~,..,,,..~ tl4.1 $ 
~,.,._,..l50081 m..oo 
~..,_ 3500N tn .n 
~s.,.,.. 3sooee t2UO 
.............,~350010 t14.71 .........,....,Sll!w 3'50071 t14.71 
~SiM...350072 t21.7!1 
~Son.II 3'50073 Dl .71 
..._.....,,....,.. 3'50074 121.7!1 
JV,.,,._. 3'007!1 m.OO 
JV~ 31Ci07' t22.00 
JV~ 390071 02.CII 
~Corp . 3700 71• DUS 
Rol<i.nC:O,,, 31001"' t».2t •~s.ma. J11X11a auo 
91r-.g,c~ llQOII tll.00 
Gltllli Sollw.. 3'00W' 121.1111 
Gltllli $oh.., 3'0083' DUO 
~Sottw..~ m.oo 
h-HameSal!ww. ~ tn.00 
~DN,gn 4100N' 121.10 
~ 4200lr at.• 
~ 420CW DUi 
OM-,11: Irle: U00N tit Ml 
o.t.oft lflc: t30080 titMI 
f qtS.~ "°°'' 0100 
Englilh~Ca4SQOt2 t1• .• 
o..- 4IGOll:1 m.oo 
~Softw-. 4700$( m.to 
9,l'lll)MSoftw-. 470095· m.• 
~~ 4100N msi ,...._Sollw_ 4100tr m ." 
S,,,-~ 47GON DUO 
~~ 41GOIW" m.• ,,.._Soltw-. 470100 ttuo 
9,nlpM~ 470101· .,. _. 
~~ 470102 07,IO 
~Softww 47GI03" tn .M 
~~ H0U)I l:27,IO ~Sollw-470106' m.-
~ ...010&· t27.,0 
~ ...0107 tt .. 50 
S,,.,00 ...0109" tH..1S 

~ ·~~ t1UO 

::::: BUY WITH CONFIDENCE .... TRY 
'"·" AT__,!~~~~ .,.,.., ra:1~~ .. 

find a ,etum -esslaboland a.,. ., ... buy- ·1~,~ ~'· 
&.!;Oii 161< ,..,._,,. ~ )tQ(l62 baci(=:..~:re:=101:loybeck ,. ' ') 
~a- :: == = =--=~·=!==~ ,~~ •• 
::'.!!.., ;: == = =::=:~it!·=~~are ~ .. ; ~:.:.":~ = ==--= m.n °'~~rrc:.irr~= fWOOfmoreaoftwareitemsagainst ~~,,........,_ =: == := t1uo thepurchaseolemoreexpenstvei1em ... thenproyidedlha t lheirnitial 
;:'"°~:°'~ :::: == = ~~ f:::=~~no4exceedthalofthenewprogramyouwant ... we' I 

SOITWARE CENTRE 128 WIGMORE STREET LONDON Wl Tel 01-487-5974 
BRANCHES: LEICESTER ILFORD SOUTHAMPTON 

9 Millltone i..ne Le~er. 426 Cranbrook Road, The Software Centre, 112 East Street, 
Tel (0533) 532704. c..nt, KW. Dlord. Tel Ol-554--6574. Southampton, SOI um. Tel0703-24703. 

·------------------· Please rush me the following programs , and put me on the Sofw-are Centre mailing list for program up-dates and 
grea t special purchase offers . I oonfinn tha t I shall nOI an empt to copy any pro0 ram bought from Software Centr e. 

N"'"" 
Name 

Name 

Cheque ( ) Post~ order ( ) enclosed 

Code No 

Code No 

Cod e No 

P~ase debit my Access ( ) Barclayc ard ( ) in the sum of £ 

Total order val ue £ 

Accountno. ... 
My computer is( RlUe ) 

Memory 

N"'"" 
Addr ess 

Poot code 

Model 

Penpher ~ 

Customer Tel. No 

Stqned Please ~llow up 10 J.4 d~ys for dehvery 

SEND TO: 
SOFTW .ARE CENTRE 
128 WIGMORE STltEET 
LONDON WI 
01-487-5974 
ORYOVRNEJIRESTBRANCa 

·------------------· 
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Load up your Lynx 

At long last. Lynl wr1 .... are ,~on u s 
way IO dealers. ""h1le the launch of 
the 96K has been brough t forward 
10JunefromSc:ptcmbcr(PCNiS 1u, 
9, May6-IJ). aeoordmg 10 Campu· 
1c rupo l csman la1:m Banl s 

If the comp.an) makes 1ton 11mc. 
11 .... 111 kill three birds.,.,11hone\tonc. 
s.ncc us pro,mscd disk drwcs and 
Ccn1romo pa rallel pnnlcr mtcr· 
face arc also due out around then. 

Mr Bank s ~ys Camputcrs 1s 
cum:ntl) culuatmg more than 2.5 

gamesfor1hc l ynx Thccompan) ·~ 
f,rs1 homc -1..-r11tcn game ,s Numer ­
ons. a ·really n1ad cduca tion:tl 
game·. for £9.90 

The monsten m this ,pa«· 
mudcrs-typc game are m rac1 
numben . so 1f )·ou .... ,m1 to Lill 16. 
you ha, eto fire the mulllpk s8and 2 
al II s1multancously. 

Clhsene-bascd Teach You rself 
Bask 1s ""mten b) Viscount Soft­
""arc and sells for £6. 9.5: both can be 
ordered from Spee1rum Ce ntres 

Printing in parallel 
o .... ncrs of the [~ II X20 and cos1s£114.30mclud mg VAT 

• Kum.ahMa l'>Orcleascda ·furlhcr 
lhrcc packages m its O atama~ tcr 
scm:s for the Epson DM 8 (a 
ma,hng hst) and OM 9 (a database) 
cos t 03.9.5. OM !O(a label maker) 
costs .£20.10(06281 1n8). 

Nc .... bram micros can now u~ 
pn ntcrs ""Ith a Cc ntro nics·l)'J)C 
parallclm1erfacc 

Kuma Compulcrs has produced 
a scnal parallel ron,c~1on dcv~ 
th:u plu~ mm the RS232 port. h 

Mr Micro re-maps the Vic 
Frustrated VtC 20 users can ™'"" thmkm g )OU arc usmg a JK e,pan-
dcal ""Ith the 1dM)ncra~1c~ of the ston ""hen m rae1 an SK or 16K 
V te's memory mappm g "" hen mem- Clp.t1b1on cari ndgc 1s bcmg u..cd 
Of) cxpanstoneardsarcbemguscd Unu l now, users ha,e had lo rely 

A Manchcstc r-ba)Cd compan). on speci al roulmcs . 
Mr M,cro. has prodl.K'Cd a plug-in RAM Dam costs £13.95 and 
board calkd tltc RAM Dam It comcs.,.,nhafrecgame Mr!\·hcrots 
work s by foolmg the compu1crm10 on061-n8 2282 

12 

CONCORDIA THE EXPERTS 

FOR YOUR 

EPSON QX10 
Thol--llli.eOXIO~ ldNllll:lf ... .._tir...._ .• __,,_...,.pow-,w,c1 
--..111Nlllfy ... motll~t""".Tte~lfdl.ii:IMCPM,MfllASC , l'M'I 
~.aectlloutlMllll..tydillo......_....,.,_._,VOU.ISQ!cRAM ·-~ 
,no----lol'AS2:l2.~l*' ...... ...:1•'9'111*'-
0lco.netneOX10-ltBtT~High'"°""°"gr~~gn1pha, 
....,~~gya.11mo..-.,o.i,styoti.e.111ei-'"""-,,c19-.w .. """'01A 
on'NFXIO~ 
ll'll.a ..... _to"*'l'MWi.-...onlwOXIOlnd90_.,.hql~p,og-lll 
~"°""'*CONCOAOIA--•booldilttoMlyc,,..IIOOI.C ...... 

To get one ri ng 01 337 4541 (Day o r nigh t). 

Concordia (Est 19711, give after sales support 
6 CENTRA L ROAD, WO RCESTER PARK, 

S URREY, KT4 8HZ 
PHO NE Ol 337 4541 TELEX 929980 

CORRESPO ND ENCE COU RSE IN BA SIC 

Ste\eColc.ass 1s1ant'3 1ei,mana· 
gcr at Sptclrum\ Wclv.·)n Garden 
Cit) hc-adoffi«. )<11d· ·Weha,efull 
stocks of theSt games. and Spec­
trum Cenun must re-order them 
1ns1ead of Just .,.,a,tmg for them to 
arm e. asv.edon"t keepsoh111arcon 
back-orde r · 

More game~ are bcmg prodl.lCtd 
for the L)·n~ by Gem Sof1v.are 
Moos1er Mint. Sultans Maze. 
Gol f. Game!! Pad, 3 (..,,hich con· 
tams a combtnatlOfl of Rc,er,;1, 

Snake and Pontoon) and Gempxl.. 
4 CO'll £7.95 each. Thoe arc 
available only by ma il order at 
prew:n1. but Gem w,11 supply Spee· 
Imm') hc:td orfice v.11h supplies 1n a 
fo11n1g.ht 

Rom,J.. has also come out v.1th 
some games. namcl) Moons of 
Jupiter and 01hers 

Gem can be oonlactcd m Sa...,. 
bndgewmth. llcrts. on t0279J 
723567. v.h,le Rom1L. can be found 
on Slough 71535 

Duo from Diablo 
Pnnter technol<>g) 1S SCI 10 take 
another smdc fo...,.,ard as 01ablo 
~ans to launch ,.,.,oncwprm1crs m 
the UK m Scp1cmbcr 

The Model 6.JO [CS (for ex· 
tended characicr scl) cram, 224 
pnniablc cha racters onto one pnnl 
wlM:cl. and should 1n1ercst users 
""1th ""Ord processmg ~hwarc 
allo.,.,mg 1wo or more t)pcfatts m 
anyonedocumcnt lt co mc)""lthan 
mte rfacc1ha 1allo.,.,sd1rcc1conncc-
1ion1oan IBM PC' 

Diab lo 1s not putcmg a UK prt« 
on II }Cl. but 1n the us ll COSh 
$2.300 

The 01her prmtcr ..... 111 amact 

those"""° ""an1 a low cost ""a) of 
prmtm& Oul high rcsoluuon colour 
graphic$. It costs SI .200 m 1hc US, 
and will pnn1 ,n SC\cn colou rs plus 
btack usmg the mk Jet prmc,~c 

TM 1nl.. romes m cartndgc form 
and 1sspr:l)Cd oul at a resolutton of 
120dotsan mch. bu t compa red with 
dot maUIJI pnntcrs 11 is slow. 
prmt mg text al 20cps. 

Marlin l fousehco. l)iablo'sman· 
ag,er for technical supp<m. Europe. 
said from 1b Wokmgoffitt : ·11.,.,·,11 
do you graphics. charrs. 1cx1, you 
name 11. lM high speed ones arc 
a lways more e1tpcnsnc. and 1h1s 
one gi\es )·ou total graphteconlrol ' 

VIC, BBC, 
TI, DRAGON owners 

NEW 
EPSON 

PRINTERS 

NO 
INTERFACE 

NEEDED 

RX80 .... ...... .... £275<rn•2'•~'"'"'v,n 
FX80 """"""" £365(W97',~l,JmcVAT) 
MXlOO .............. ....... .. .. P.O .A . 

Wt also supply complele accounling si·s1emsfor lhe small 
business. Compalible •·i1h all micros. Please phon, for a 

free demonstration. 

MAIL ORDER 
FREE DELIVERY TO YOUR 

DOOR BY EXPRESS COURIER 

PICK UP YOURSELF 
PLEASE TELEPHONE 

17 OAH ·WEEK SERVICE( 

HOST MICROS 
53 THEP A RA DE 

BOURNE E ND-O N·TH AMES 
BUCKINGHAM SHIR E SL85SB 

TEL 06285 22780 

PCN MAY21-JUNE2.198.3 



Slimline drives, for BBC and other micros 

SAVE MORE 
THAN £100 ON 
THIS FULLY 
GUARANTEED 
DOUBLE DISK 
DRIVE 
Take up this offer now and you' ll 
gel this superb double disk drive 
subsyslem for £100 less than its 
normal price of £700. And ii 
comes with six month s' guaran· 
tee, and VAT is included . 

Thanks to Personal Computer 
News, you can build up your 
system, whichever micro you 
have, for only a porl ion of lhe 
costs. 

And the only extra you ' ll need 
is the interface. This superb 
offer comes with cables and 
software worlh more than £35. 
Bui you 'll pay nothin g for them 
in this offer. They 're your s with 
PCN's compliments. 

Boxed in a light beige , low-profil e case with its own switch mode PSU, these 80-track double-sided 
dri ves give you SOOK of formatted storag e with the BBC micro, or 1600K for other machines. 

The BBC drives of similar spec cos I nearly £800; so tak e ad, ·antageof PCN's special offer now-get 

your order in by the closinE]g;ale, Jun ;;O, D 
1 hl"l ofTtr ('(NJWS l'llth 1111 )OU need 
txc:tpllhtmltrf»tt 
e Ma1n Jn bk-"'llhplu g 
e T,..lndrh tni blC' 
• BBC disl.:rormatlf'.r prognim =~~:~'";~tly I~ ,-oukl ro~I 

p pcm and -- -··-··-- .. ............................ . .. .. ...................................... . 
send it to us today, with your j To: PCNSpec1alOfTer. VNUBusmess Pubhcaltons.6ZOxfordS1rtt 1.LondunWI A2 HG 

ch eq ue for £585.45 fo r eac h : Yes. please send me Disk Drive Subsys1emsa1H99 + Deli\ ery + VAT 
Subsystem. We' ll deliver within : (total price £585.45). 
28 days. The drive s will be ! lcl aimm y FRE E main sca blc .d iskdrivc cabl ea ndBB Cd iskfo rmat1erp rogr am. 
provided by Micronix Compu- : worth over £35! 
ter s Ltd . 1 Jencloseachequefo r 

But remember, this offer is : Business Publications. 
for our readers only . we ; Name 
can't send the goods to compu· : Address 
ter deal ers. And do n't forget : 
you 'll need a dr ive interface 10 : 
allow this kit to work with your : 

made payable 10 VNU 

machine . i ThisPCN Special Offer re presents ~·ery special value: 
: ifslock s are exha usted , ru11 refund will be made t o a ll customer s immediately . 
: VNU Sw;1nn~ Pubhal!KNIS ll'IOOl'pot'.Utd in 1hc: Nc1hcrland!. ll .1ndct,n:g11,1cr I\ R OltH7 11"1km 
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WANTED! PROGRAMMERS WITH IDEAS! 
Art ie Computing , the moker s 
of Gobblemon , Galaxion s, 
Ship of Doom , Combat Zone . 
Voice Chess and many othe r 
bestselling home computer 
games ore looking fo r 
programmer s with bright 
idea s! 
Have you got the game of 
the decade locked oway 
Inside your head? 
Could you invent another 
Poe.Mon? Or the 1980's 
answer to Space lnvoders? 

If you con devise new 9ames 
ond write them into workable 

programs for o wide range of 
hom e computers then you 
could be the person we're 
looking for. 

££££££1 for Pr09rom1 I 
A rt ie will pu rchase your new 
program s as well as 
guarantee high royaltie s on 
all subseq uent sole s. If the 
game you dev ise is even 
moderately successfu l this 
cou ld mean consi der ab le 
earnings for you . 

Unllmlted technical 1upportl 
If we th in k your ideas hove 

potentiol we will provide you 
w ith fu ll technical support -
all the hardwor e you need , 
assistance wit h program 
development and advice on 
how to creote even more 
popular progr ammes. 

All negotiations in strictest 
conf idence. Please write to 
Managing Direc tor . 

Artie Comput ing limited , 
396 Jomes Reckitt Avenue , 
Hull . North Humberside 
HU80JA . 

PCS MAY 27·JU~E 2. 1983 



Leners come from people like 
you,sopulloutyour INKEY 
fingerandfecd usa line. lfit'sof 
star quality PCNwill add£ 10 to 
your spreadsheet. 

Add ressusat Random 
Access. Ptrsonal Computer 
News. VNU. Evclyn Housc.62 
Oxfo rd St reel. Londo n WIA 
211G. 

Traumas of the 
tripewriter 
P Brown Kenyon is absolutely 
right in his assert ion that mod· 
crn·elect ronic ke)·tX>ards could 
easily handle much faster 
speeds than are at present 
possible on the ancient qwerty 
layout. 

Unfo rtunately there arc vast 
numbersof'tripewriters' which 
arc sti 11 mecha nica I in ope ration 
and . C\'en for a fairly slow 
operator, still canno, handle 
any real speed. I would regard 
myself as a medium-speed, 
fairly accu rate operator using 
touch method. and I can get the 
keys to clash fairly alarmingly 
quite often. 

At first I was impressed by 
the ergonomically designed 
·squashed dolly-mixture' key· 
board. until I thought about it 
and wondered if 1tie designer 
had remembered tha t there are 
usually a couple of arms 
auache d to 1hose hands which 
are to operate the keyboa rd. 

Andwhatof myback? I could 
imagine that after a couple of 
hours hard slog (however soft 
the touch) my back would be 
aching. necessitating )Cl 
another visit to my bclo\•ed 
OSICopath. 

PCN £10 Star Letter 

While I am in the mood to 
bang on about keyboards 
another point I feel would be 
usefully remembered by the 
manufacturer is 'Yes I really 
would like a machinewithasoh 
touch- but I do like 10 feel sure 
that I have ac-tually pressed a 
key and that it did operate'. 

I feel that a d«ent sized 
thuml>-opera1ed space bar is an 
absolute must. partly on the 
grounds of case of use and also 
because I hate waste, and see no 
point in having the damn things 
if they are not to be used 
(thumbs). 

As to speed or operation o n a 
conventional keyboa rd. I might 
ask of P Brown Kenyon ~hat 
speed he can actually type a t? I 
knew a lady who could bang 
away at 9Swpm, and t hat on an 
Imperial 66 or some such. 
Unless I am writing off the top 
of my head and have at my 
disposal a word processor and 
dictionary facility, I doubt very 
much that even v.•1th practice I 
could get much faster . 

While typing this teller I had 
a brilliant idea. Why don't we, 
the people wot will use ·em, 
design what we think we want? 
Jan Allt'n, 
Lendon W1 

Wt" 01 PCN put 011, tho11ghu on 
pa~r in last wuk ·.s Keyboards 
Micropatdia, and agrt'ed ~·ilh a 
lorofwhatyou.say. NowiJ'.sup 
to tht dtsignt'n. - Ed. 

Programmers 
vs processors 
I fully support Mr Brown's 
cri1icism of re\iC""'ers mooning 
about the lack of touch type 
keyboards on the cheaper home 
computers. It seems these ter· 
ribly ha rd done by re\'1ewers 
expec-t an o rdinary home com­
puter to act like the more 
professional (expensive). dedi­
cated word processor machines 
found in 1heofficc. And that ira 
computer owner can•t type SOO 
words in five seconds !hen life is 
simply not worth living. 

I ha rdly think the Spec-trum 
o r any other home computer 
was made for the imen tion of 
word processing o r fast typing. 

A pote ntial computer owner 
will want a computer that docs 
the job of computing : he is not 
going to worry about whether 
the keyboard is full-travelling 
or not. Reviewers should criti· 
cise faulty keyboards t hat cost 
hundreds of pounds where 
speed is important , and not the 
cheap computers that 
meant for en thu,;;i.tsts. 
R011ld. 
St'lly Oak, Birmingham 

Keyboard operation is one · Point taken, Mr 011/d, bm 
rather large facto r in my choice t nthusias lS s,il/ gfrt kty boardsa 
of machine. fair po1mding - Ed. 

K'N MAV21 ·JUNE2, 198) 

Tycom Microframes 
- six of the best 
I was surprised at your review­
er's less-than-charitab le com· 
ment5 on the T)·com Micro­
frame (PCN Apri/22). 

I would not presume to 
comment on his technical 
assessment, but I can vouch for 
the machine's satisfactory per· 
formance in the demanding 
multi-user environment of a 
busy London hotel, where it is 
in use 24 hours a day. seven days 
a week by unsophisticated staff. 

We now ha11c six Micro· 
frames installed. and if these 
con1inue to perform as they are 
doing at lhis moment we shall 
probably have over 50 around 
the world by the end of this 
year. 

lncidenlall y, one of the main 
attractio ns of the design of this 
machine to us is the bolt-on 
expandability your reviewer 
seems so much to decry. 
Afan Boyer. 
Direc1oro{Group Sys1ems. 
Tm srhouse Forte PLC . Umdon 
WI 

On course for 
micro training 
We arc pleased 10 be able to 
reassure Mr McLaughlin (PCN 
Muy 6·f3). that help i) now 
available in Scotland for in· 
service training and advice on 
theuscof microcomputeTh. The 
Secretary of State for Scotland 
established 1hc Microelectro­
nics Educational De11elopment 
Centre (MEDC) in 1980 to 
provide trai ning and advisory 
services 10 the post·school edu· 
cal ional sector as well as 10 
industry. 

Initially the emphasis was on 
indus1rial applications but this 
has now been extended to all 
aspecu or informatio n tochnol· 
ogy. A series of 16 dirrerent 
courses and seminars are avail· 
able free to staff from Soonish 
colleges and universities du ring 
the months of May and J une 
alone. Throughou t the year. 
MEDC staff arc available to 
eo-opcrale with other institu­
tions in providing courses for or 
wi1h their own staff. 

ME;DC is based at Paisley 
College and is funded by the 
Scottish Education Depart · 
ment to provide these $.Crvicc:s 
free to colleges and universi-
1ies. We would be pleased to 
add Mr McLaughlin's name to 
our mailing lisr and discuss 

with him the provisions of 
courses he and his colleagues 
might feel most appropria1e. 

Courses already available 
range from micro-processor 
control systems to database · 
languages and business ap­
plications. and can include any 
applications of microcompu· 
1ers in education. indus1ry and 
commerce. 

Our contacts with visitors 
from many European and inter· 
national educational author· 
itiessuggest that this innovation 
of the Scottish Educa1ion De· 
panm ent has no direct equiva­
lent elsewhere. We rely on our 
colleagues in other institutions 
to guide ourde\ ·elopment in the 
abse nce of such models. and 
welcome visitors 10 the perma· 
nent display of a wide variety of 
microcomputers and sohware. 
Peter Willianu, 
Director. MED C. 
Paislry Collt'ge. Scotland. 

Microdriven to 
distraction 
I was \·cry sad to read in PCN 
this week that Sinclair will not 
be making his Microdrivc:s to 
work with other popular home 
computers. Allhough I have 
not got my first microcompute r 
yet. the Spectrum was not on 
my short hst, but the idea of a 
cheap alte rnati11e to the cassette 
as storage in the Sinclair Mic· 
rodrive was. 

I only hope now that a third 
party will come ou t with a 
interface that Ylill make ii 
possible to use it with othe r 
micros like the Vic 20. Dragon. 
Ata ri etc. 
David Les/it, 
Colchestn, &stx 

Support your 
local Micro-Prof 
I am a loyal fan of Ptrsonal 
Comptdtr Ntws. However, I 
was disappointed about the 
coverage or the Micro,.Profes· 
sor from Taiwan ( l'CN May 
6-/J). As a Taiwanese and 
owner or this computer, I felt 
you failed to apprecia te its 
qual ities. 

This compu ter h.ts a great 
future. It is the type that many 
of us ha\•e imagined with its 
memory 64K RAM and 16K 
ROM and portability . 

It also has features of bigger, 
morecxpe nsivemodels.inclu d· 

" 



ing six colours, a sound board. 
high and low resolution 
graphics eq ual 10 the BBC 
Model B. a vast softwa re range 
matching that of the ZXSI and 
Speclrum, and a vast range of 
low priced software . 

Ma ny people are blind 10 
1hese facts due 10 the ineffecl i"e 
promo1ionanddismalooverage 
it has recei\ed b)' all conce rned . 
Th is comput er may be what 
many people a re looking for. 

I hope you will do it justice 
with a longe r. more thorough!)' 
resea rched . article. 
/l si,y11n Simg, 
Blttchlty, Bucks. 

Although the MPF s memory is 

~;~·~-~ n;~a:/:~~:tJJ/1,:4&:t 
but not u1 the sumt timt. It has 
sound, bm only one sptuke rund 
no real so1md gMtrator. so 
making sounds use.s CPU timt. 
It has high-resohmon graphic.s, 
but not thtsameas the BBC. A.s 
Richard King. hardwarad,tor, 
su;s. the MPF i5 adeq,.att, bm 
no ma1or adl'anu. 

Bw then that's only his opill· 
ion. Othtrsw,11, no doubt, differ 
- £d. 

Miss out mail 
malingerers 
Sadly it has become a common 
thing to hear complaints over 
the deliverie s (or rather non­
deliveries) of software com­
panies. O\'Cr the last few 
monl hs. 

Although we arc unable to 
force soflwa re companies to 
send the good!) within their 
specified time. v.·e can help 
matte D. 
I. Befor e order ing. phone the 
company and check on :l\aila· 
bil1tyofthe item . Then you will 
know whethe r to expect delay. 
and they have no rea l excus.c. 
2. If possible. order by phone 10 
save time. 
3. If remaining time 15 runmng 
short. contaet them and 
threa ten to cancel. 
4. If or when 1hey exceed the 
time limit. cancel your order. 

1-lov.e\er. there is one wa y to 
get your software/hardwa re 
items easily. I ligh Stree t stores 
are now offering an expand ing 
range of software, a nd many 
computer sho~ are opening. 
So the easiest. safest and quick· 
esl method is to pay a \'isit to 

your local shop . and avoid all 
the excuses. 

I am not Sa)'1ng that all 
software companies are bad (in 
fact some offe r 1remendous 
services), but sadly t he major· 
ity are. and none of us likes to 
take lhe risk. 
Paul Smith, 
Cheam, S11rrty . 

Don't Beeb cruel 
to Commodore 
That's ii . 1·ve heard enough (to 
coin a fami liar phra!>e). Just 
because you BBC and Spec­
trum owners like to argue 
among your~lvc!) there is no 
need to drag us 64 owncn, 1n. 

Mr McA lpine makes sense 
when recom mending prospec· 
t1.,,e bu)ers to analyse !heir 
ruture needs and wants for a 
micro computer and con.se· 
quently buy one that is irtdi· 
\'idually suited to the user. and 
not. as in many cases, because 
Joe Bloggs own,; one or (da re I 
say 11) t hat it 1s Bri11sh. 

For Acornsort todo justice 10 
the BBC(whc n using maximum 
resolu1ion) it must make full 

use or the IOK or so a\ailable. 
Therefore. creators of software 
for the 64 wish to gi\e the same 
serv ice by writ mg sort ware har· 
nessing 1hc much larger mcm· 
ory available . 

Thus. using memory effi­
cien1ly, alongside the other 
great virtues of the 64. such as 
·automat ic collision detection' 
and 'prior ities· , true value-for· 
money software can and is 
be ing produced. This can be 
seen on Llamasoft programs fo r 
the 64. so come on. l' CN. let's 
see a re,·iew for a 64 program . 

In response to Mr Pease. 
nowhere do I see Mr Oowden 
stating or implying a 64 has a 
highe r resolution than a BBC. I 
Chink Mr Bov.den 1s implying 
what can be done in IOK, 

On the matter or resolutio n 
capabil ity . I am sure you will 
agree with me when comparing 
the Atari 's grap hical qualities. 
It 1s one of the best picture 
makers when talking in terms o f 
hom e computers. e\en though 
its reso lution 1s lov.er 1han a 
BBC's. 
Slwilmulra Se1h1. 
Wtlwyn Gardt11 City, 
Herts 

G cc (Cambridge] lid 

,, 

BBCModel 'A' 
BBCModel'B ' 
BBC Disc Interface Kit 
BBC Disc Interface Kit+ 1 .2 
BBCAtoB UpgradeKit 

::g~=i~~~:,~r1~:1s -100ns) 

BBC COMPAT IBLE DISC DRIVE S 
TEAC SLIMLINE 
FD 55A40TrackSingle Skied 1 OOk 
FD 55840 Track Double Sided 200k 
FD 55E80TrackSing le Sided 200k 
FD SSF BO Track Double Sided 400k 

~g~~~~~:~1i1~~:~fw~OOk 
F055F280 TrackDoubleSided Tw1n800k 

t~i~:::448ir':t~~g'tJx:;.<)!~su 
~~::g~~::i~:~~~~=\! ~~~ 
OuaJOrives80Track0 1$(800k) + PSU 

~~g::g:~::i~~fl 
KAGARGB 12"Colour 
BMC RGB 14" Colour 
BMC Green Screen Colour 
* All PRICES INClUSIVE OF VAT 
• SIIOd,.~IOprlofNle 

£299.00 
£399.00 

£75.00 
£85 .00 
£46.00 
£24 .00 

£485.00 

£215.00 
1:270.25 
£241 .50 
£266 . 15 
£345 .00 
£454.25 
£609.50 
1:228.00 
£380.00 
£299.00 
£390 .00 
£699 .00 

£14.00 
£15.00 

£295.00 
£305.00 
c110 .oo 

Sony14•Colour 
NEWBRAIN 
NewBrain Model 'A' 
NewBrain Model 'AD' 
Printer Cable 
Mon1tQfCable 
Cassette Cable 
PRINTERS 
SeikoshaGP 100A 
SeikoshaGP 100V 
SeikoshaGP250X 

~m'/.;M?EFJ;·3 

NECPL8023·C 
DP5 10 
PrinterCablefOfBBC 
ZX81 SINCLAIR 
ZX.81 Home Computer 
ZX8116kRAMPack(Memotech ) 
ZXSpectrum 16k 
ZXSpectrum 48k 

ORIC 
48k0ric 

JUPITER ACE NOW IN STOCK 
• PLEASE PHONE FOR P&P CHARGES 
• E&OE 

GCC (CAMBRIDGE) LIMITED 
66 HIGH STREET , SAWSTON , CAMBRIDGE CB2 4BG 
. TEL : 0223 835330 (2 lln es) TELE X: 817672 

£295.00 

1:269.10 
£299.00 

£7 .50 
£5.20 
£4.00 

£230.00 
£270.00 
£316.00 
£440.00 
£345.00 
£340 .00 
£345.00 

£11.00 

£49.95 
1:28.75 

£125 .00 
£175.00 

£169 .00 

ALL PRICES INCLUSIVE OF VAT. PLEASE PHONE FOR P&P CHARGES 

PCN MAY21-JU,E 2. 198) 



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

J . •. 

- 'I 

r For further Information end the name of YoUr nearest stocktSt ring our Hot Line : 01 ·965 7766 Ex 241 , ot post the coupon to l 
FREEPOST, Smith-Corona , London NW10 7SS For Eire contact : OMNITEK., Dubl in 01- 5210 36 I Please send me further infomlation on the Smith Corona TP-1 Printer · I 

1~:A I 
L r elephone No . _ _ _ _ _ _ _ Details of yau r com puter oc,,,,-J 
• TP· 1 Dedicated Printer around £485 + V.A:r. Tractor Feed around £95 + VA:T. 

SMITH-CORONA TP·1 
POi MAV27-JUN E Z,1983 11 
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VIDEO GENIE & TRS 80 
EXPANSION 

DP 1000 
Disk & Printer Interface 

in steel case 27 x 15 x 6cm 
Plug in and go £76.00 
Includes real time clock. 

48K RAM INTERNAL 
48K Memoty Extension, USlly lined ins.de the 
lctyt)o;rdwait NoExp.allSM)nlntertacerequmed 

£43 50 

FeaturoROMs 
For TRS80 "Mooel I and Video Genie. Plug·1n unrts lit 
on expan$ion edge conl'leCtor Compatible with ~~~nrt::~~:oneUSl~u;~sro~r cable'' 
V® Genie £29 95 
TASSO 04 50 
Spl1tterCable £14 50 
FutureROMslorabove £18 95 

PHONE FOR DETAILS 

DP 2000 
g;~ &d1~~

0
J~11~

0
~~rfsa1:t!~~

1Jr~ c,a;~ 
9.5<:m. 

All you need is your computer and disk 
opera~~iyslem 

(Extra drives can be connected) 

Printers****** 
EACA 
EG3085~1~sdotmatrix) 
~~~t~~me 1croprinter) 

HR1 (lowcostrehableda1sywheel) 

The ROM 

£357.00 
£200.00 

£630.00 

For TAS.SO (3 chip ROM) and V!OeO Genie (remove =~ :C::!Yt~!F=::1~0~~ 
improves TRS80 tape lc»amg. Pefsonaltsed. 
message on powtr up 
Op1iooallowtrcuedriYer £14 95 
FOf 2 chlp ROM TRS 80's As above but WtthOut 
personalised message £1895 

Computers 
GenielComputer 
Genie II with numencpad 
Genie lwith48K internal RAM 
Geme II with48K internal RAM 
Colour Genie 16K version 

Disk Drives• ••••• 
TEAC 

£287.00 
£260.00 
£318.00 
£297.00 
£168.70 

CS50AS,ngle40Track £185.00 
C050A0ual40Track £330.00 
CS50ESingle80Track £245.00 
C050EOual80Track 099.00 
CSSOF Smgle 80 Track Dual Sided £359. 00 
C050FOual80TrackOual Sided £675.00 

CANON 5y,· SLIM DISK DRIVES 
a.rt wlllun 
Dr1" I PSU 

6108 40 TK OS £169 £199 610614-0 TK SSl £139 £169 

120 80 TK SS £189 £219 
220 80 TK OS £229 £259 

fig. FORTH disk 

8~!1;rii~i~"eookbylhom Hogan £2
5

.00 
m .95 

All PRICES ARE EXClUSIVE Of Y,.T & CARRIAGE (TELEPHONE FOR FURH'E.R OElMLS) 

CREDIT 
FACILITIES GENERAL NORTHERN • AVAILABLE MICROCOMPUTERS LTD. 
~ 8 WHITWORTH ROAD. SOUTH WEST INDUSTRIAL ESTATE, PETEALEE, Co. DURHAM SAS 2JJ. -:i-1 
~ TELEPHONE: PETEALEE (0783) 860314 

NEW FROM BRAINWAVE 
BRAINWRITER 

A SUPERB NEW WORD PROCESSOR 
FOR YOUR NEWBRAIN COMPUTER 
THIS IS THE ONE YOU HA VE BEEN WAJnNG FOR Ill 

Jtntloot1tthflt1tum: 
TwoS.,,.,NP-r,Hlo"""-0t1; 
eopy~t lo~2: 
&octMowro.-~; 

=:::;-,.:;e_:~C«-toPrltffr; 
lnslantty~~,-,.. ; 
~ WordWl'apatwtdotllnH ; 
Doc&.,ntMt Fomtatting; =:::;.~~~chMlgeol~slff; 
Tuts-ctt6Highllghtlngofchounwettls ; 
T-.r1S-Ch6~otd'loHfl'fllO«Jf ; =~~:·::,:.pa.#KWN; 
c,,.,..:,. lnMttlon. OtNtlon; 
UM ln-1i0n. o..fion; 
Ctvr.cr.rAUnePa.lfk>nlttdlt2lot' ; 
Mo_..0-..orp,Mtof•IIM ; 
Droc11trMrnr,,....,..Nuv«l10tapetKdiK; 

~;:1,:,::'=a::x: 
Anl~IIIM>UMl9ittcJu6«1. 

REWMBER- 8AAIHWRITER Will WOOK ON TI.PE OJI DISC (GRUNO'I' CP M} 
Ek.,..,. IS rr.lUbie on tApl emetlt- Ofon I ROM IO bt used 11'1 tht Gnwldy 

ROMBox-ThlsUNSl'IORAMwt'llnftlleO "'*-""••-•ma ...... , • ...,..............,. 
Pri c• • Tapet34 .50 • ROM • £41 .40 

Br•l nw •ve Softw • •• Limit ed 
ruun..mnA-CUM: . n. YB111,U1 • • UlSTlM -usu cot 4JT ,,.....-rm.zrm1 

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

Briel Specifications * Aead/Wrile speed ol 750 BYTES per second 
* Capacity: 101K BYTES per CASSEnE 
tr Average access time 22 seconds 
tr Up to 138 FILES per CASSETIE * Completely automalic - no buttons to press * Fully built, boxed and lesled. Just plug in and go 
tr System can support TWO DRIVES 

Available from stock 
PRICE £135.00 plus VAT 

Also available for NASCOM computers 
PRICE £120.00 plus VAT 

Access and Barclaycard accepted 

For more details contact: 

IHan Camputer Praducts 
KILN LAKE, LAUGHARNE, CARMARTHEN, 

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

POi JUNE3-JUNE9, 198J 



lr >ou'n cot lOffldhin c to crow 
•bou1 • • • a bit ol mack thal"II 
make I.he world • bttter place 
ror mkro ust:rs, then Stnd it to 
PCN Mkrowa"et,,,..-.oor rqu lar 
rndtn ' blall and tips ... . 
We' ll pay ) OU LS If' • ·e pri nl It. 
We'U paJ Jou t , ttt mott lt )our 
llltk gem ctH our ,·ote ti 
mk rownt ol lhe mont h. Think 
on ... and write to Mk ro­
.-.n s, PC.N. 62 Oxford Strtt t 1 

IAodoaWIAl UC. 

Lynx problems 
addressed 
Here arc a few addresses in the 
Lynx"s system RAM. 'They 1rc 
mostly opctlllnC system 
routines, and by altering their 
contcntS you can make 1hem 
point to your own routines and 
thus build new fca1ures into the 
ope rating system: 
&620CWI Wnte character co 

.a«n 
&6202/3 Pnnler dm·er 
&6:ZOUS Read a characte r 

from keyboard 
&626314 PLOT routine 
&6260/E Wnte byte to scrcc:n 
&62.88/A CalLtd dunn g error 

handhn&, normally 
con1a1ns RE"f. 
NO P.NO P 

&629516 NMI vector 
&629819 INT vector 
&62A 7/8 Put b)'tc to cassette 
&62800 Input routine 
Chr1.1Cytm1, 
Brockndl, &rks 

Grubbing out 
eartiage 
If you're dcvek>ptng a large 
proara.mm,·ol,,ngbtgarra)-son 
the Orie. you may find that the 
characte r sc1 suddenly stans 
changing. TI11s is the famous 
garbage collection problem in 
Microsoft Basic. Although ,t 
looks like )·ou',c got a.round 

> 
> 
) LJST 

10 CLEAR 200, 16349 
20 FOR l(•t TO 19 

28K free. unused and discarded 
.strings arc filling memory. 

The solution. as always. is to 
1n5en a hne X•FR£(".') al 
regular poinu ,n your program. 
Ask.1ng for the 1moun1 of free 
memory forces the Basic to 
dear up old s1nngs, and hence 
avoids lhc problem. 
SW Lucas. 
Ch~odle Hulmt, Cltah,u 

Clocking-on 
time for BBC 
Mcrc's a quick way of getting a 
rul time dock on 1hc BBC. 
Define function keys O and I 
ClCIClly as sho•TI 

"KEYO CLS·J. "Hours. mms. 
sees", H%, M%. S%: 
T l.•WO' (5% + M%'60 + 
H %'3600) M 

'KEYi CLS,TI • TI 
MOD8640000 P ;TI 
DIVJ60000;··,"; (TI. 
DIV6000) MOD60; ··:·';(TI. 
DIVIOO) MOD601 M 
Press FO and type in 1hc 

time. From now on, pressingfl 
•111 teU you the 11me 
Joma Bndson, 
Barnsley, South Yorl..sh,re 

Backwards banes 
for Tandy 
due's a short machine code 
subroutine (sec 1llus1ration be­
low) 1ha1 might come m useful 
fo r TandyColo r Computcrand 
Dragon users. The rou11nc re­
verses 1hc tex1 screen. and is 
srcat for explOSIOC'ls and the 
lok< Set DEFUSRO • 16350. 
The rou11nccan bccalkd \lo"llhm 
a Baste program 1i111th A • 
USRO(O). Dragon users may 
want to change the addresses 
becaUJCoftheir32K RAM. 
RMa/on,y, 
BrQ4/ord. Wat Yorl.shir~ 

Drlgon:the 
whole scroll 
The program abo,c allows you 
tolCTOII the Dragon' s h1·rcsolu· 

30 READ 81 POt E 1~349+X. B 
40 NEXT )( 
::50 NEW 
60 DATA 142,4 . 0,134,b4,lb8 1 132 ,1b?,1 3 

2. 48 , 1. 140. b, o. 38 , 243. 126 , 190, 244 
> 

PCN MAYZ7 ,JUN82 , 19113 

>LIST 
1 0 CLEAR 300, 30000 
20 X•30000 
30 • SCROLL DOWN 
40 DATA 8E, ID , DF.EC.93,ED,B8,20,BC,Ob 

, 10, 24, Fb, 39 
50 FOR D•l TO 141 READ At11 POt E X+D,V 

AL C "&.H"+A tl ) 1 NEXT 
bO • SCROLL UP 
70 DATA SE.Ob,OO.EC.SB,20,ED,91,BC, 10 

,DF,2F.Fb.l9 
90 FOR D•1 TO 14i READ A•: POt"...E l(+D+t 

00,VAl..("I..H"+-A•> 1NE)(T 
90 Pt10DE 4, 11 SCREEN 1, 11 PCLS 1 • DEMO 

100 FOR D•l TO 1001 LINE -( RND(z:55) ,RN 
D(l9::5)),PSET1 EXEC 30001 

110 FOR D•l TO lOOt LINE -<RNDC2:55J,RN 
DC 19S)) ,PSET1EXE C 3010(H1N£l(T :PCLS1GOTO 
100 

t1on screens (PMOOE 3.1 and 
PMODE 4.l)upordown . The 
machine code rou11nc is re local· 
able 1t any address . Ca.II it v.1th 
EXEC JOIOI to scroll up and 
EXEC )(Q)J to scroll down. 
Do"rnElM. 
flasle, North Humlwrs1d~ 

Bigger bangs 
on the Orie 
If you find that EXPLODE. 
PING and SMOOT arc too 
shon on your One then you can 
lcng1hen them with a PLA Y 
s111ement s1r:ug.ht after the 
soundstatemcnt. Forcxa mp~ . 
10 EXPLODE:PLA Y 7,7.x.y 
-'lohc rcxisthccmelopcmodc 
and y ,s the duration 

Using this. )'OU canC\.Cn hear 
the effect back~ardi and so on 
according 10 thc third number . 
And note that y can be 10 the 
range 0-65535. and noc 0-32767 
as staled on paae 101 of the 
manual. 
G Tans~y. 
Pool~. Dor$tl 

Tldy up 
Newbnin lines 
Many pnntcl'$ produce a con­
densed type g1nna more than 
120charac tersahnc . lfyout ry 
this wuh a Nev.-bra1n. you"II 
d1.§CO\o'Cr 11 puts a CR. LF after 
e,ery 80 c:hanctcn. Here·s a 
iho n Basic routine to beat this. 
It looks through the hst of 
opened files for 1hc pnn1er (8) 
and sc:ls its line lenglh to 132. 
Call 1his immcd1a1cly aflcr the 
pnnter file as opcMd 

IOOFORa • PEEK(86) + 256 
'PEEK (87) + I TO PEEK 
(100) + 2S6 'PEEK (IOI) 
STEP6 

110 IF PEEK (a) • 8 POKE 
PEEK (a+))+ 256 'PEEK 
(a+4) + 1.132 

120NEXTa 
130RETU RN 
R WTu/ey 
Odbrook, Derb)sh,r~ 

A PEEK to 
adapt programs 
I know a couple of PEEKs for 
the Spcc1rum. Try PEEK 
23733. If you·,·e goc a 16K 
Spcctrum.1hcans .. eris 127. A 
48K Spcc1rum p,cs 25S. You 
can use this in your own 
programs so that the progam 
can adap t to the size of machine 
1t is running on. For example. 
an a<hcnture game might run 
'lolth 100 or 500 rooms dcpcnd-
1ngon-...htdt mach1nc1t'lo-ason. 

PRINT 65536-USR 7962 
g.i,es )'OU the number of free 
bytes left on 1he sysccm. 
Gurry Ha~k,,u, 
Tlwrpland3. Northampton 

Uptening Oric's 
LOAD 
There's a problem when you 
LOAD machine code su~ 
rou11ncs or data from tape 
.,..,1h1n an One prognm. It 
LOADs the data but !hen slops 
ckad11 thc READY prompt. 

You can a11oid 1his by 
POKEingl60 (RTS) in10 1hc 
k>cauon dircdly before the 
star11n1 address of I he data 10 be 
SA VEd Then you SAVE !he 
rou11nc to sun automatall). 

When 11 LOADs.11 RUNsof 
ils own accord . 

The first th1ng11 doc.sis hit rhc 
RTS. so it returns 10 Basic. So 
youcanLOADthcrout1nc,1nd 
11 -,11 continue RU'.'ll'n1ng 

Ai an example. 1f the data 
stancda t #9800. you could use: 
POKEl97FF . 60 
CSA VE "Routine", Al97FF.E 
#(end address). AUTO 
A.ndrtWHtlrrlpWtt. 
J.knmtndak, ~IU 

" 



Got a query? Max Phillips opens the pod door Hal. Send all those unan swerables her e . 
No perso nal rep lies pro mised but you never know ... 

Wrtteto: Max Phillips, Routine 
Inqui ries, Ptrsonal Compuler 
Ntws, VNU, E,·clyn House, 
62 O xfo r d Street, London 
W1A2 HG. 

The protection 
racket 

Q I own a BBC model B and 
a m dne loplng some games 

for it . Ca n you pleaSt explain 
what prottdu l"tS arc nettSSar y 
to apply for copyrig.ht , and lM 
costs lnv~vtd . 
ve w~,. 
8aJingJ1okt, fl antJ 

A t~:wnm:~:~~~r~:~,e :~~ 
copyr ighl and you 'vc got an 
instant legal mudbath but 
here's a workab le basis. 

As far as music. writing and 
so on goes. you automa1ically 
gel copyright of yo ur own work 
in thiscou nlry. You don't even 
need 10 stick (C). your name 
year of first publicat ion. on the 
product in the UK tho ugh it is 
necessary in ot her countries 
and il's a worthwhile notice 
here. 

I don't see why this sho uldn't 
apply to softwa re but si~ the 
solution prcdates the problem. 
people have yet to find out if it 
docs. 

So assume that you·"e gol 
copyright on your prog rams. 
Put a BIG notice to !hat effect 
on your cassetle s, docu menl­
ation and tit le pages. It's won h 
talking to your solicito r if you 
want a more detailed explan­
ation. or simply to get Che 
wo rding of the notice right. 

Remember that you can't 
copy right stu n like the names of 
your games this way. If you 
reckon chac the majors arc 
going to use your names to sell 
their crude old games, then you 
should get the things 
tradema rked. But that'sadiffe· 
rent a rcade game enti rely. 

Micro sales from 
the outside 

Q Why, whenen r I enter a 
eomp uter shop do I ~ l 

lgnortd and some limes thrown 
out? I am 13 and ha ,e a 48K 
Orie . People of my age do buy 
sonwa re , • , if I get chance 
~for e I' m thrown out. I am 
always polite. 
Toby SimpS(Jr,. 
Norwich. Norfolk 

A !:p :~o~~~aw:nht,: t~::t 
you out. He who laughs longest 
depanme nt . . . if the bad ones 
eject their customers then they 
a ren't going to make it . 

Of cou rse, if it's a business 
dea ler selling and demonstrat­
ing to majo r customers then the 
shops may have a poin t . If )'OU 

start screaming. shouting. 
Keyboard-lo itering (an offence 
under the 1984 ·Just one more 
game' Act) or perhaps asking 
too technical quest ions. you 
cou ld have problems. Or be 
offered a job. 

Ser iously thoug h . the shops 
10 be in are those which let you 
look a t books. software and. if 
you're in the market for one, 
new machines. You may find 
that buying somet hing is a great 
help. Once you let the sho p 
know that you don't view it as a 
cheap arcade then you should 
be able to es tablish a working 
relations hip. 

Selling computers is a costly 
and difficult business, so corn· 
puter shops have tr adit ionally 
been somewha t host ile to peo­
ple who walk in off the st reet to 
sec what's new. Now that the 
market place looks a bit like a 
Pacman battle field . it's a diffe· 
rent story. Shops will. just like 
the co mputers. have to get a 
good sight more user friendly. 

Keep in touch 
with your Torch 

Q I own a Torch a nd ,-·ould 
likc toJolnMkrond . When 

I eorotactfd them they told me 
that ii couldn 't~ dont . Yd in 
your a rtkle on Micronet (PCN, 
/ m, e 8, April 29 - M ay 6) JOU 
say that JOU use a Torch. So 
what Is the oorrect ans""u ? 
Roy Curnow, 
Norwich 

A Ralph Bancroft writes: It is 
really six of one and half a 

dozen of the other. Provided 
that you have a Preste l registra· 
tion it is pe rfectly possible to 
access most of the pages of 
Micronct .since !hey arc in the 
public domain of Prestel . 

Howeve r. )OU won't be able 
to access lhc pages conta ining 
the telesofl""'areand a few of the 
informa tion pages. or use the 
mailbox facility. To do so you 
must be a membe r of Mic­
ronet's closed user group 
(CUG) and 1odoc ha1 you have 
co pay Micronet's an nual sub· 
scription. 

The telcso ftware pages are 
unlikely to be of value to you as 
they are wrinen in a special 
format that is unlike normal 
programming languages. To 
take advantage of 11 you need a 
down loader program that auto­
matically loads the software 
from the Prcslel pages and 
decodes it 10 run on you 
machine. 

As far as I know there is no 
proprietory down loade r pro­
gram for the To rch. a nd even if 
there were. there is no software 
on Micronet or anywhere else 
on Prestel specifically for the 
Torch. 

Microne t promises its mem· 
bers at least 100 free programs 
for their machines. In the 
circumstances, it is a promise 
that it couldn"t keep for Torc h 
users. That is why you (and 138 
others) ha,.·e been to ld it isn't 
possible to jo in Micronet. 

I ha"e spoken to Richa rd 
ll easc, Micronet's managing 
director. who is sympathetic to 
the plight of Torc h ownus. 
After all. it is (at the time or 
writing) the only mic ro with a 
built in British Teleoom· 
approved modem. And it 
v.ould be nice to be a ble to talk 
to ot her micro users through 
mailbox. 

Mr Hcasc: has agreed to wrilc 
to the 139 Torch owners who 
have already contac ted Mic· 
ronct. offer ing them the oppo r­
tunity to lake out a subscrip­
tion. Unli ke othe r members 
they won't have to pay an initia l 
joining fee to cover the cost of 
the aco ustic coupler and ter· 
minal software. Any other 
Torc h owners who want 10 join 
should contact Microne t on 
01-837 3699. 

Makingahash 
oftheprint 

QI han an Acorn AP-100 
pri nttr ~hk h n-prod uces 

most cha racters perfectly, But if 
lt ypl' ln a£ onthe scru n, l get a• 
on tht printer . Also, typing a# 
on the screen produ «s a £ on tht 
printer . 

Please oould you tell mt how 
to o~u come th is aJ It is terrib ly 
annoying. 
JGM11n1. 
Woodford Gretn, Essex 

AAlllogethe r now. , . repeat 
after me ·Hash(#) is the 

same as pound(£).· You ough t 
1olcarn it any""aybecauseasfar 
as your average comp uter is 

concerned, there really is no 
difference. 

Cha racters a re stored and 
identified in a comp uter using a 
code called ASCII. The A 
stands for American so there 
never used to be a£ sign. Most 
manufacturers stu ff o ne in, 
using the code for II (code 35). 
So I and£ arc the same t hing. 
Depending on the computers 
and printers you use. you'll get 
all sorts of confus ion. 

Th e best way to avoid this is 
to read them as the same 
character. So you should be 
happywi1h a pricco f #120or a 
program instruct ion PR INT !, 
AS 

In your own case, the situa· 
t ion is further complicated by 
t he presence of a£ key on the 
keyboar d . lfthis printsa · (ope n 
single quote). chances are it is 
gene rating ASC ILL 96. Who­
ever put the £ on the key has 
probab ly redefined the · as a 
£. But the printer will get a 96 
and that's what it will print. 

Youdon'tsaybu t I'd hazard a 
guess you're using a BBC micro 
(£keyst hatge nerate96s .. ifs 
a giveway) . If so. and you' re 
using anything but MODE 7, 
you sho uld be able to redefine 
the# sign to look like a£. If it's 
your own program, you could 
even kludge the keyboard so 
that a 96 typed on the£ key is 
immediate ly transl ated to a 35. 

A software wish 
for the Genie 

Q I am considering buying a 
Colour Gtn le but I a m 

n-lucta nt btt a u.se there ~ ~·cry 
litllt sohwart for It . In Oata ba· 
sks. you list it a"i a games 
machine . from rev tcws r ,·e 
read it's much bcttt r than the 
Dragon and llSgood ll$1he Lynx. 
What 's ,·our opinion? 
J E Bradford, 
Stroud, Glos. 

A p~::;e ot! h~;ihi: !fth 
,·cry little software. Both \he 
Colour Genie and t he Lynx arc 
in this awkward po.sit ion and il's 
difficult to judge a micro un 1il 
softwa re sta rts to appear. 

You can either r isk buying a 
computerised white elephan t or 
play safe and let the others do 
che risking for you. 

As for the Colour Genie 
being listed as a games machine 
in Databas ics. it's only an 
estimate of how the machine 
will turn OUI. 
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Micro of 
many faces 

Without MultiFont Bas ic. Epson' s 
powe rful new QXIO compute r 
would merely be a nice machine 

with 256K of me mory , pleasa nt ergono­
mics and attrae1ivc. slim-line contours -
thanks, mainl y, to the specia lly designed 
integral disk drive s. But with the Multi ­
Fonl and special grap hics command s. plus 
the ei1:1ras Epson has add ed 10 its version of 
CP~ 1. its capabilities become so spe cial 
that its sof twar e deserv es an assess ment in 
ils own right (1hc QX /0 itself was rcl'ic wcd 
in PCN, May 20). 

The OXIO syste m disk contai ns CP/M 
and Multif on1 Basic. as well as a number of 
transie nt commands. of which 11 arc 
unique to the machin e. lr left in drive A. 
the disk boo ts automatically on power-up. 
Th e machine enters Mullifont Basic wi1h 
1he MFBASI C command a nd re turn s to 
regular CP/M with SYSTEM . 

The SYSTEM command can also be 
executed from wilhin a MultiF ont Basic 
program . 

A numbe r of parameters can be added to 
the MFBASIC command. na mely: 

" 

• Definin g a first program to be LOAD ed 
and RUN (MFBASIC(fi/enam e) 
• The number offiles which can be opened 
at any one t ime up to a maxim um of 15 
(de fault 3) 
• The upper memory boundary in hex. 
resc:niing a memory area for storage of 
machin e languag e program s bu1 co rres· 
pondingl y reducin g the amount of memo ry 
which can be used for variables or Basic 
program text 
• Maximum record length of random files. 
specified in either decimal. hex o r octal. up 
to 256 bytes max (de fault 128) 
• Stac k a rea size. between 256 and 1.024 
bytes (de fault 512 byte s) 
• Buffer size fo r eac h RS232C port, max 
1.024 bytes. 0 render s RS232C ports 
inoperativ e (defa ult 256) 
• Erro r message language - English. 
French or Ge rman (defau lt En glish). 

Basic line num be rs must be in the rang e 
between O a nd 65529. One qu irk I noticed 
is tha t a SYNTAX ERROR wilt be 
registe red if they arc not entered in caps in 
the WIDTH 80 mode. but in the WID TH 

40 mode they will be changed to caps if 
entered in lower case. This is no problem in 
the WIDTH 80 mod e, since the caps lock 
key operates only on the alpha keys (but 
SH IFT changes the case to lower case ). 

In WIDT H 40 mode. spaci ng can be 
quite crit ical: LIST40 will display a syntax 
e rror because it must be LIST 40. 

Each line must be limited to 256 
characters, but PRINT ca n be abb reviated 
to ?. Thi s appears to be the only com mand 
tokenised in this way. 

When entering MultiFon t Ba.sic pro­
grams, all keys are operative except H ELP 
and ESC , though the ESC funct ion ca n be 
written into a progra m with CH RS(27) . 

Existing lines can be edited either by 
ret yping o r LISTing in the normal way. 
ED IT can be used in a manner similar to 
LIST for one specific line number, and any 
change s made can eithe r be programmed 
by pre ssing RET URN or aboned wit h 
BR EA K o, CTRL C. (Shifted RETIJR N 
enters a new or edited prog ra m line as 
rea dily as unshift ed , unl ike some basics , 
which allow a shifte d RETURN to exit a 
line without affecting any changes that may 
ha ve been typed in . BREA K or CTRL C 
can also be used with LIST to abon such 
change s in the same way as with EDIT. ) 

MFBASIC automaticall y ente rs the 
EDIT mod e on encountering a syntax 
error. but if the fau lty line is edited and 
entere d using RETURN , the n all variab les 
will be cleared. 

LIST• will list all program lines bu t 
without line-number s. 

In addition lo the obvi ous cursor 
con tro l. home. CLS , back·space . insen 
and de lete keys. CTRL can be used with 
five lette r codes. as follows (characte r 
stri ng in ~uare brackets can be used within 
program lines) : 
CT RL B move s curso r to first characte r of 
previous word on line; 
CT RL F moves cursor to first character of 
next word on line ; 
CT RL E deletes all characters from cursor 
to end of line (CH RS(5)J; 
CT RL Z deletes all characte rs from cursor 
to end of screen (CH RS(26)J. 

'Line' in th is contex t means to next 
carriage RETU RN. which may be up to 
256c ha racte rs away (screen-width , unless 
redefined with the WIDTH comman d , 
de faults to 80 columns) . 

Variabl e names may be up to 40 
characters long but they must begin with a 
lette r (not FN which will be interpr ete d as 
indicati ng the beginning of a user·defin ed 
funct ion) and must not be one of the 167 
reserved words . 

String variabl es must be terminated by 
"$" (dollar sign). Nume ric variab les may 
be integer (cg A % ), single.precision of 
seven significa nt digits, roun ded to six 
digits for display or print-o ut (eg A!). or 
double·precision of 16 significan t digit s, 
printed as 16 with le ading zeroes sup­
pressed (eg A#) . 

All characters a re significant. eg VARI· 
ABLE and VA RIETY will be tr eat ed as 
distinct variables . 

Th e most obvious di fference between 
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MultiFon t Basic and all 01hers is. as its 
name implies. it abili ty to display or print 
out any one of l6differcnt character fonts. 
namely (in order of style numbers): 
0-0CR 8 -Fon t 
1-Bodoni 
2- Old English 
3-F1ash Bold 
4-Commercial Script 
5- Helvc t ica Light 
6- Helvctica Light Italic 
7- Hel vetica Medium Italic 
8- Broadway 
9- America n Typewriter Medi um 
JO-Light llalic 
I I - Heh ·etica Medium 
12- Bodoni Italic 
13- Sans ~rif Shaded 
14- Microgramma Extended 
15 ~ Old Germ an. 

Old English and Old German are 
near-unreadable Gothic scripts of small 
value, and the same might be said of 
Commercial Script, which is a sort of 
copperp late, but the remaining 13 are a 
good workab le r ange of faces. though the 
absence of an English classic such as Times 
bet rays the transatlan1ic mind behind the 
select ion. 

The significance of this de\·elopment in 
the future of comput er print ing cannot be 
over~mphasiscd. When the sophistica­
tion of th is conce pt is matc hed by the 
qua lity of dot matrix printe rs we may be 
able to dal e the beginning of the end of the 
daisywheel from the launch of the Epson 
OXIO. 

Any typestyle from I to 15 can be 
defined by pr ess ing the style selection keys 
SFI. SF2. SFJ, SF4, at the top right-hand 
of the keyboard in various comb inati ons. 
which can be expressed as hCX or decimal 
numbers . eg Bodoni can be selected by 
turning on SF4 (lighting an LED on lhe 
key) and leaving off t he r ema inder. 

A font can be selected within a program 
by the command . 

OPTIO N STYLE /font number/ 
but this is possible only in the WIDT H 40 
mode . 

It can also be changed within a prog ram 
by in\'oking the STY LES function. syntax 

PRINT STY LES f2 (string variable, old 
font no, n~w font no) , 

Th ere a re some quirks. If a font has been 
selected by the style select ion ke)'S. no font 
but the boot-up sans can be used for wr iting 
program lines wit hout creating a syntax 
er ror. But if a font has been selected by 
invoki ng the OPT ION STYLE com mand 
(which can be used in direct as well as 
program mode), then it will no t only accept 
program line s but will also LIST and give 
screen me ssages in the new font. 

Th ere is also some confusion be tween 
what is rep rese nted by fo nt numbcrsO and 
16. One par t of the manual refers to the 
font s being num bered 0-15. another 1-16. 
1-15 are the same in bo th cases. and O and 
16 see m to be t he same font. but it looks 
rather as if different usages may require O 
or 16, and may resu lt in errors if the wrong 
con\•ent ion is used in the wrong place. 
Onl y experi ence will reveal if this isso. and 
I haven't had the mach ine long enough 10 
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di scover whethe r this is confused manua l 
writing or a r eal glitch . 

There is no simp le way of varying the 
chara cter-siz e as V1el1 as font. though 
invokin g the WIDT H 40 command will 
display double-size characters compa red 
with WIDT H 80. Howeve r . since a 
WID T H command also clears the scree n 
(in direct as well as programming mode) , 
this isn "t the way 10 mix different sizes. 

Once the font has been selected by use 
of the OPTION STYLE comma nd. it 
becomes the default font , but it can be 
mixed with other fonts programmed as 
charac ter strings within quotes and using 
the style selection keys. 

On e way differen t sizes might be 
achieved could be by way of t he program's 
ability to ZOOM a graphi c image to a 
larger or smalle r size, but while the demo 
disk includes an illustration oC this effect. 
the manual con tains no he lp on how to 
achie, •e this . 

If you want to experiment with a zoom 
within a program (say. by using a FOR . 
NEXT loop 10 zoom it forwards). be sure 
to zoom it back with anoth er loop. using 
minus steps. so that you don' t have 10 
reboot. 

A tip: if t he necessary routine issa\•e d to 
the battery -backed CMOS chip in ASCII, 
using the SA VE "C MO S:··. A command. 
it will always be there when you want it. 

even after power dow n and back up again. 
and can be re -LOAlxd or MERGE d. 

The sa me of cour se goes fo r any ot her 
frequently used subro utin e. as long as it 
does n't excee d 2K in lengt h. 

The zoom is qu ite inte rest ing if it is 
emplo)·ed to exa mine thecharac terset. not 
only the 16 different font s , but also the 32 
graph ics symbo ls accessible from the 
keyboard by ho lding down the GRP H 
SHIFT key and the alpha keys. 

G RPH SHI FT B. fo r insta nce. displays a 
littl e ma n. 

These canno t eas ily be redefined wit hin 
Basic. but they can within CP/M by using 
the unique C HARADEF comman d . This 
displays 12 of the mo re interesting charac­
ters. with slight variations (for instance, 
the CP/M linle man is walking. while in 
MFB asic he is stat ionary, facing front). 
Any one of them can be modifi ed and 48 
others can be specially crea ted. using a 
blown-up 14 x 18 mat rix display, enteri ng a 
I for a filled block . 0 fo r a blank block. 

Each user-defin ed character is coded as 
a two-byte internal code from F7AO to 
f7ED Hex and the new set can be SA VEd 
to a syste m disk . The matrix includes a 
non.printing line for instruct ing t he printe r 
on proportiona l spacing. 

Most of the graphics com mands arc 
self-evide nt (st'~ list). Vlith one or two 
exception s. 

MultiFont Basic Graphic Commands 
mu:r 

IIT-, 
C*tL 

Toggle for selection of b1t 1mage mode at print er. 
Draws circle, ellipse or arc. 

a.s Oe arsscreen. homes cursor. -_, Selects foreground. background colou r for scree n display. 
Draws lines between specified po ints. -GD @ 

I.Ill[ 

Displays graphic cursor (+), r eads co-ords into \'ariables. 
Reads specified range of display dots into variable array. 
Draws st raight line bet\\een two poi nts. 

LOCATE Mo,..es curs.or to specifie d position. ---mu - Selects one of eigh t international character scb 

Changes cha racter font in the WIDTH 40 mode . 
Fills areas with ~cified colou r. - Rese ts display dot at specified display co-ord inates. 

PllT 
PVT@ 

Tums o n displa y dot at specified grap hic co-o rdinat es. 
Displays a grap hic pattern (stored b) GET@) on the display 
screen. 
Sets number of charac te rs to 40o r 80. 

BIT is requir ed to output mos t control 
codes to a printer, for instance: 

BIT ON : LPR INT CHR$(27): C II S 
(75): CI IR $(90): CH RS(O):BIT OFF 

can be used to place an Epson printe r in 
high ·resolution graphics mod e and reserve 
90col umns for gra phi cs. BIT OFF must be 
com mand ed before outp uttin g Mul! iFont 
characters to the printer . 

COLOR will treat all colou r numbers 
above O as white. unless a colou r card is 
fitt ed. wher eupon I to 1 gi\ •es blue. red. 
violet , green, light blu e. yellow and white, 
respectively. The pa rameters arc CO LOR 
lfo"ground colo11r, background colo4,r/, 
COLO R >0.0 prints Vlhite on black 
(act ually gree n on black. with phosphor 
screen) on a monochrome monitor . 

LINE (X l, Yl )-(X2,Y2), will draw a 
line betwee n the two co-or dinat es, but 
LINE (X l ,Y1)-(X2,Y2), B will draw a 
r ecta ngle of which the line between the two 
co-or dinate s is the dia gonal. LINE 
(Xl,Yl)-(X2.Y2). BF will paint in the 
r ectangle. 

U any 16-bit hex number from OCO) to 
FFFFisappendcd, lhe line will be o ne of 17 
different kind s of dots or dashes. In this 
case, BF cannot be speci fied. but its 
omissio n mus t be represented by commas. 
eg: 

LIN E ( 100.30)·(300. 30), •. & 1149 
will print a line of faint triple dots. 

Jflines are drawn across eac h othe r. the n 
quite complex cross-hatc hing and screens 
are possible . 

" 



ow you·vc digcsecd all the information 
bou 1 the Orie t 's graphic capa bd1ties in 

our Graph1Ct Micropaed1a (PCN 
ril 15·2210 May JJ.io;ndwfr~). 

;you'll nttd sound 10 make the picture 
complete. This wed: we begin a two-pan 
feature on how 10 mak e your Orie more 
tuneful . 

You've probably already ex· 
perimen ted with the small set of 
pre-defined Orie sounds-ZA P, for 

exam ple . But the machine has a much 
greater sound po1ential tha n these sound 
commands might lead you to think. 

The most promin ent sound to come out 
of the Orie is the click it makes each time 
you hi11hc keys. You can turn this o ff and 
on >Ri1h t he CONTROL F command. and 
you also do this within a progra m by typing: 
PR INT CHR S(6). 

But there isa proble m with this method. 
Th e instructio n is on ly a toggle, and will 
turn the sound on or off, depending on its 
plattmen1 in the prog ram. 

You can get round t he problem by 
alter ing one of the Oric's system variables 
held in memory page zero: this is the 
keyboa rd toggle byte, and it Ji ... es at 
loca1ion 026A . The tif1h bit holds O if the 
key sound is on, and I if it's off. 

It is therefore possible to POKE a I into 
this bit to ensure the tone will remain 
swi1ched off. Since address 026A also 
contains other impon ant switches. such as 
cursor toggle and the double height toggle. 
it's imponant to prescf\'e the other bits in 
thei r normal states. 

P • PEEK ( #26A), POKE #26A .P OR 8 

Thus !he fifth bit ischangcd 'to I if it was 
0. bul stays as 1 ifit was I befo re. 

Th ere arc fou r pre-defined sound corn· 
mands on the Orie: ZAP. SHOOT. 
EXPLODE an d PlNG. All four ma y be 
used in progr ams. while PING is ident ical 
to the e ffect of pressing CONT RO L G on 
the keyboa rd. Try this demonstrat ion 
progra m: 

10 FO R N- 1 TO 10000: PING: NEXT 

To understand the full sou nd facilities 
pro ... ided on the Ori e. we should consider 
three specia lised comma nds: SOUN D , 
M USIC and PLAY . As a general ru le of 
thumb. MUSIC and PLAY arc used for 
musica l sou nds, and SOUND an d PLAY 
for othe r sound effects. 

Th e most useful soun d command is 
PLAY 0.0.0.0-it swilchcsoff the sound! 
When expe riment ing with these effects 
you'll often end up "'ith a program t hat 
lca\'eS a siren ringing at maximum \'Olume 
e ... en when the progra m has stopped 
running. 

If you include the instruc t ion PLAY 
0.0.0.0 as the last line of 1he program. it 
$huts off the sound. Ina real emergency hit 
CONTROL F and RETURN befo re the 
neighbours a:xe down you r front door . 

The Orie has th ree ton e channels and 
thr ee noise channel s. You can ·thcrcforc 
have three different tones and three 
di fferent noises all at the same time. The 

our Orie o with a bang. 

Sound out 
your Orie 

PLAY command contro ls which chan nels 
arc used and in whal way. It has the 
following form: 

PL AY T .N.EM,EP 

Tisa number from Oto 7, a nd controls 
... a rious comb inatio ns of tone channel s. 
These are switched on acco rding 10 this 
tab le: 

C111«ultl(• I on 
none 
l 
2 
1 and2 
l 
1 and3 
2and3 
l.2and3 

The Ni n the PLAY scate ment contro ls 
comb inations of the noise cha nnels in 
c xae1ly the same way T switches on the 
to ne channels. with \'alucsO to 7 as above. 
EM a nd EP define the sound niv~lop~. or 
shape. EM is t he cn ... clope mode and EP 
t he envelope period. 

EP is easier to understand - it has 
values betwee n O and 32767. and con trols 

I he durat ion of the en \'elope , or how Ion g it 
takC$ the sound to s1an and end . The 
en\'elope mode is best illustrated by the 
diagram above. 

Th is becomes much clearer when we 
hear the differen t sound shapes. In the 
following program you enter the envelope 
mode value. and the program plays it with 
the note C sharp: 

5 REM DIFFERENT ENV ELOP E 
MODES 

10 INPUT··Envclope mode (1·7) '': EM 
20 EM • EM AND 7, IF EM •O THEN 

STO P 
30 MUSI C 1.l.l.0 
40 PLAY l.0. EM .1000 
50 WAIT SOO 
60 PLAY 0.0.0.0 
70 GOTO 10 

Modes 3 to 7 are contin uous shapes. but 
arc stopped by line 60. 

NIXTWIIK How )'OU creat e chords with 
the One's sound command s. and ho-. you 
can a«() mpan y music and changing 
oct3\'es with pictures. 
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I PleaR Rnd me the books Indicated above . I endo~'- 1 
I

N•= 
Address I 

I I .. ____ .;. __ .;;--.;;~ 
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Let's/ace it-th e sound from your Dragon 32 
wouldn' t win any prizes at an Eisteddfod. 
You11eeda:-

~----- Dragon 32 -- -- --

Sound Extension Module 
• Fully-cased module plugs into cartridge port 
• Provides 3 channels of sound; 3-note chords 

and harmonies over 5 octaves 

• Uses new BASIC command. No need to 'Peek' 
or 'Poke' 

• Many built-in sound effects (e.g. bomb, laser) 

• Music and graphics can occur together without 
loss of speed 

• Based on popular, well-proven sound gener· 
a tor 

• Two lnpuVOutput ports included 
• User manual provided, with examples 

Cheque/P.OJAccess No. to:­

J.C.B. (MICROSY STEMS) 
29 SOUTHBOURNE ROAD 
BOURNEMOUTH BH6 SAE 
Tel : (0202) 423973 

ONLY 

£34.95 
incl usive 

Write or phone for further details 

HAVEN HARDWARE 
ZX PRODUCTS & JUPITER ACE 

4 ASBY ROAD. ASBY, WORKINGTON, CUMBRIA CA14 4RR. 
New retail outlet in WMehaven Town (',entreat 
85 Scotch Street, Whitehaven, Cumbria 

PRICES INCLUOE VAT N«:JP & P SAE FORDETAI..S 
Some ol the products are afso available from the 1ollowirtg agents: 

THE BUFFER SHOP, MICROWARE, LEICESTER. 
ZXIOlZXl1HNIOW.W 

..... bf"-* KJT09S U..Tts95(NfWle'llllldbyF+:,p'1t~~ 
IMfleYNNMIIIWI moso u,r~95tAs,evitwedb¥h/Jtll~ltlllo71 

~ ........... KJ1£fi951U..1taSO 
~r.,NNIIII KIT£295 IU.Tt495 

.... o.t,ilfl'llt K1Tt1095 U..1£1495 
(Ca'lbtusedlllfl 161C AAM nlprvterdo.cmolW1Joafd) 

,,..,_.CUrxw'-r* Kllt1795 IU..1[249S 
•111-,,~ u110r~moo 
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Tandy colour clues 
With a\l 1he exciteme nt and inlerest 

in newcolourcomputers .so meold 
reliables tend to be forgouen. 

The Tandy Color Compute r is one such 
machine. As the pictures on the oppos ite 
page show. the Tandy computer is quite 
capable o f p roducing good colour graphics 
withou1 a great deal of in-depth program­
ming knowledge. 

Take the first picture (Figure I). for 
cxainp lc. Ifs created in the Tandy's 
PMOOE 4 and features a bluish back­
ground. The background is not fully blue. 
because blue is not generally ava ilable in 
tha t mode. but this prog r am gives yo u blue 
as an extra high-reso lution colour. 

The bi ue is generated by including both a 
PMODE 3 and a PMODE 4 statement 
while sett ing up a graphics scree n. The 
format for 1his combined statemen t is 
demons trated in the first listing. 

In the second listing. the pictur e - a 
dodecahed ron - i.s a prod uct of PMODE 
4. and is based on a sta ndard ci rcle 
construction. Circle-based displays-such 
as the polygo n - are de\'eloped from a 
simple FOR ... NEXT loop contai ning 
thre e trigonometric functio ns. The X and 
Y co-ordinates are first calculated and 
stored losingledimension arrays - or AX 
andAY . 

Oncof1he benefits of this method is that 
any of these values may be taken from the 
array at any time and used in whatever 
manner )'OU choose. The geometry of this 
procedure is illustrated in the diagram 
below. It consis ts of a right-angle triangle 
in a semi-circle: 

Flpro4 

The ang le at B takes its value from the 
first line of the FOR-NEXT loop (LINE 
100) and increases from zero to maximum 
as the loop cycles through the step sizes 
input. This means the angle at C (the right 
ang le) is driven round the semi-circle. 
Using the cur rent value for the angle at 8 
and the diameter AB . the length of the side 
AC is calcu lated. i~ ABSinABC . 

The angle ACD is a lways equal to ang le 
ABC. so we can use bCOS (ACD) to 

" 

calcula te side CD. and bS1n(AC D) to firtd 
the length d . The geometry is taken care of 
in lines 130 to ISO. 

Polygons a lways look good in high 
resolution. and are often U5Cd in adverts 
for expensive micros. These a re not really 
difficult with a circumscribing circle. 

Decide how many sides the polygon is to 
have- ·p· in our example- and then use 
this value 10 determ ine the step size in the 
FOR-NEXT loop. 

If the Polygon has nine sides. make 
•P'•9(1ine 30)sothateachstep •Pil9. The 
results of the calculat ions need not be 
disp layed. but can be by means of the PSET 
statemen1. 

The LINE inst ruction is used 10 draw a 
line betwee n each point in turn (lines 190 
and 200) 10 give the outline. Another 
LIN Estatemenl is then usedtocon nectt he 
points inte rnally(lin e 230). An alternative 
method is to use. say. a hundred s1eps. (i~ 
Pi/100). allhoughsomecareis then needed 
when choosing the array elements to be 
used as para meters in 1he LINE instruc· 
lion . 

Otherwise. some surprises result - and 
there are enough surp rises in the Color 
Comput er without addin g to them. In 1hc 
FOR-NEXTloop.1he step size de termines 
the number of pixe ls set in construct ing 1he 
ci rcle, and the coun ter is U5Cd to initialise 
the a rray elements. Listing 2 shows how to 
include the geometry in )'our programs. 

In order to keep thedisplayas a 11ractive 
as possible. the circle reall y needs to be 
cent red on the screen. Th is is achie\'ed by 
using suitable values of X and Y (line 90) 
and adding them to the values just 
calcu lated. 

For examp le. if you require your circle to 
be 150diameter. let X •53. 

The high resolu1ion screen is 256 wide. 
sowe have256- IS0dividedby2. This will 
be added to the value calcula ted for AD. 
and 1he to tal will be stor ed in array AX. 

In the same example. Y would be made 
92. which would be added to the value for 
CD . andthistotalstoredinarrayA Y. You 
will notice t hat Pi has been used in the 
FOR-NEXT loop format- this is beca use 
of the relations hip between the circle and 
Pi . 

The Colour Compu ter calculates a ll 
a ngles in r adians. A radian is dcfin~d as 
that angle subten ded a t the centre of the 
circle byan arc equal in length to the radius. 
It follows that there are two Pi radians in 
360 degrees. and the comp uter reads t he 
value of the angle ABC in radians. 

If yo u want an ellipse. it can be drawn on 
the screen by using the circle method 
described above. and including in either 
the AX or the A Y calcula t ion a division 
factor. An example of this is line 520 in 
Listing I. This sho rtens the co-ordinate 

and has the e ffect of squeezing the ci rcle. It 
is certainly much easier than using the 
ellip tical formu la, and is \'Cry similar to 
Radi o Shack's approac h to the ellipse in its 
extended Basic. 

Wh ether t he major or the minor axis lies 
horizontaldepcndson ~hetherth e X or the 
Y ordinate is shor tened. 

The elliptic a l shape shown in Figu re I is 
calcul ated and sto red in the same way as 
the prev ious examples. 1he LINE state­
ment is then used to joi n one of the poin ts to 
each of the other points in tum. Try 
running the prog ram in Listing 3 - some 
rea lly pretty colours result. 

Breaking prohibition 
One of the interesting thmgs abo ut these 

PMODE 4 displays is the normall y 
proh ibited colours that are generated. The 
method used to obtain the blue back· 
gro und displayed in Figure 1 someti mes 
results in a nasty green colour; th is can be 
overcome by resetting the computer or by 
including an instr uction tose1 upthescreen 
to COLOUR SET 1. 

The blue background colo ur used in 
Figure I can also be produced by using t he 
PSET instruc t ion contai ned in two nes ted 
loops. If the step size is varied , diffe rent 
hues can be obt a ined. a llhoug h you a re 
working in PMODE 4. The foreground 
colour is buff. Some very pleasing ef fects 
can also be had in PMODE 3 using this 
method. especially when working in COL­
OU R SET I. 

Text in high resolu t ion can be produced 
by using the DRAW instruction . Eithe r 
use a comp let e statement for each letter as 
requi red as in Listing I. or enclose all the 
varia bles excep t the X and Y co-o rdinates 
in quotes to make a string expressio n , and 
give th is the name of the letter to be 
re produced . Add the co-ordinates later 
when required. 

For exa mp le. ifan 'A'wasrequired, t he 
String could lake the form: 

A s-··u •:EJ:N ;U I :F3:N :D4:l.3"' 

At the poin t in the prog ram where it was 
needed the whole instruction would read: 

DRAW " BM J24.98:''+A$ 

All the programs in this artide should also 
work on the Dragon 32oomputer witb little 
or no modification. Even the PMODE and 
ochc r 11aphics ooaunonds don·, c:han&e. 

The Dr agon and Tandy USC allllOlt 
identical versions of Microloft Buie. and 
run the same 6*)9 processor. Loot for 
more detail$ on Dragon and Tandy 
compat ibility in next week' s PCN. where 
we'll show how to convert cassette·bued 
software from one machine to another and 
wba l dwtscs have been made to the two 
machines' BUQ. 
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There will always be 
good reasons to buy the 

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

HP-86 personal computer runs out of 
solutions. 

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

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

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

• Data communications solutions. 

But there are 
reasons to 

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

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

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

Graphics Presentations, when combined with a plotter, 
lets you produce professional-quality pie and bar charts, line 
graphs, and text pages. You can even make overhead trans­
parencies. 
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t~verygood 
buy1tnow. 
- --..11111• 

POi MAY27.JUNE2 , 1983 

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

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

· F/,p"I HEWLETT 
.:,:.. PACKARD 

CONTACT \'OUR LOCAL DEALER FOR FULL DET AILS : Abe t dee• Tyu1J Compums Lid, 
Td 0224-647365 Bdf1t1 Card1a<"Sen')('u, Td 02}2-62SS66. Bclpcr (Dubys.h iff ) MKil«uonL1d, 

Td 077182-6811. Binnin&.b1m }ohn MabonAuocl11u Ltd. Ttl: 021·606}51 . Swnlock-Bondain Lid, 
Td 021-745 &616. S.Ume-lll So..nh Co.n But into M.chinet, Tel, 0202-39»40 . Briahton Offkt Mach,~ry 
Enp nunn &, Td 021.l-6896S2. Bri ll~ Dttim&I 8u!1neH Mach1nu Ltd, Ttl· 0272-2 1409} . C.mbrid &e H1· T'k 

O.stnbu1ion Lid, Td ~4-8\IJK. Edinbu.r&h Robo:1 Offk t Equipment Lid, Tt"I· 011-2 25 )871. Gla1 10" Robos 
Offict Equ1pmcn1l.ld, Tel 041-221841J/4 1-larl-STCM IC'rot, Tcl·027'29S22. Hi&h W yeombc Rlptd Reali lid. 

Te:1·0494-26271. ~ edt Holdene Lid, Td .05)2-459459. b ka ttr Sum lockServicn, Td :05Jl-2967l. 
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Td · 0 1-488 2400 Swnlock-Bond,i11 Lad, Td : 01 ·2SO OSOS.01·6260487 Man(-.H tH Automalt d Bl.itlM H Equ1p~11t, 
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Two-way stretch to Spect rum word processing. Ted Ball screen tests a pair of package s. 
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Shifty looks good 
W

ord pn)CC\~mg )S one the main Shift)'allows)·outo1ypeinanded ii.1ext , 
ap plication)> for microcomputers. format1 he text fo r print ing.savet he text on 
but 1he Spectrum and ZX Printer tape, and load text from ta pe. 

:::i~:~asr~~~~:n!~~ef~~P;r~~1!d-i;~,~~· Features 
IIO\\C\Ct . Shif t) can be useful if you Before you can star! to en1e r new text 

alrcad) ha\e a Spec1rum and need onl) )Ouarcas kedfo r thcma ximumnumberof 
~mall amounts of 1cx1 prinJcd, and it paragraphs and 1hc m:u.1mum. number of 
Q\ Ctcomesonc l1m11ationofthe ZX Printer characters )OU v.an1. When you ha\'C gh•cn 
bypr in1ings1de"a}\On the paper. allowing t his info rmation you get !he prompt ·Press 
lineslongerlhan thcnormal32charactcr) FLAS IICU MPR INT key (h • help)· 

10 

FLASI ICU MPR I NT is a mnemonic made 
up of the initial letters of the comm ands in 
t he me nu. At !he beginning I he only use ful 
commands arc 'J-1'. which displays the full 
menu , a nd 'N'. for next pa ragraph . which 
a llows you to star t typing in your tei'l . 

While you arc ente ring text you can also 
make cha nges and correctio ns by moving 
the cursor arou nd and inse rting and 
dele ting 1ex1. in the same way as editin g a 
line of Bas ic. 1 lowevc r . Shifty provides a 
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full-screen edi tor . so you can move the 
cursor up a nd down lhrough the lines of 
text. as well as left and right . 

When you have finished wilh a para· 
graph )'OU press the ENTER key and you 
get back co the FLASHCUMPR INT 
promp t . 

If you want to ed it any paragraph. you 
use ·c to call up 1he paragraph . and you 
can then use the full-screen editor on it in 
the sa me way as before. 

With ·r . for Find. you are aske d for a 
string and Shifty searc hes the whole text 
for the string. I( it finds it , it di splays 1he 
see1ion of text and you can then continue 
looking for more appear a nces of the s1 ring. 
o r return to the menu . 

Shifty does not allow you to edit 
immediatel y it has found a st ring: )'OU have 
to re1u·rn to 1he menu and then call up the 
paragraph for ed iting . 

The 'A'. ·u·. 'M' and 'R" com mands 
~llow you to ma nipulate paragraphs. 'A' 
Joins twoconsccu11ve para grap hs to make 
a sing.le paragraph. ·u· splits a parag raph 
in two, and you move the cursor 10 the 
point whe re you want the paragraph to be 
split. 

"M" moves a paragraph to a different 
posit ion in the text, and ' R' remO\'CS, or 
de letes. a paragraph. 

·r allows you to inse rt a special message 
into the te xt . The specia l message has to be 
put into the program. in daca state ment s. 
and you can ha\'C as many different 
messages as you want, as the insert 
com mand asks you for the line num ber 
wher e the message begins and the number 
of da1a items to be used. 

If you are going to use t he same special 
messages frequent ly. you ca n sa~·e a copy 
of the program with the messag es in ii. 

'L' and ·s· arc Load and Save. When 
Shifty saves text. it also saves tv.o other 
data files a nd you have to watch the screen. 
to pr ess a key when Shifty is ready to save 
che next data file. When the saving is 
finished. Shifty asks you co rewind the tape 
and play it . and automatically goes into 
VERIFY mode. 

·p· prints the text. You are asked for the 
firs1 and last paragraphs 10 be print ed. the 
line length (which may be anyt hing from 20 
1088characters).1h e spacing between lines 
(one of three values). whether yo u wan c 
the right margin justified and whether you 
wan t to view the text on the screen or get it 
out on the printer. 

If yo u select a line length of more than 32 
cha racters. Shifty will auto maticall y print 
che text sideways. 

Only a limited amount of formatti ng is 
allowed. Apart from the formatting in the 
Print command , all you can do is include a 
special charac ter in the text to force the 
princing co continue on a new line. 

Anything else you haYe to do yoursel f. 
For example. to centre a headingyou have 
to put the right number of spaces in front of 
it acco rding 10 the line width )'Ou select for 
printing . 

Getting started 
Thcdocument ationconsiscsorfou rcl osel) 
printed she els of A4 pape~, and explains 
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the hardware you need for Shifty and how 
to use it. 

Although the documentatio n includes 
everything you need. it is not organise d 
Yery well; the headings arc not the same as 
the comma nds. so if you want de tails of a 
particular com mand . you have to scan 
throug h the instructions until you find what 
you want. 

There is a samp le tex1 file on the tape. 
and if you scart by reading through the 
ins1ructions and practising on the sample 
text. you will soon be able to use Shifty 
without more than occasional he lp from 
the menu or the ins tructions . 

In use 
On the whole. Shifty is fairl y easy to use. 
with the sa me abbreviated menu com ing 
up after each ope ra1ion has been finished. 
and with eac h command giving full 
prompts for the informacion requir ed of 
you. 

However. it is someti mes tedious to use. 
With the Print command you have 10 give 
all the formatting information C\'Cry time. 
even if yo u jus t want several identical 
copies of the same cext. 

You can a lso spend a lot of lime saving 
and ver ifying backup copies if you are 
working on a Jong file, and since Shifty does 
not allow file names for saved texl, you also 
have to be careful to keep records of the 
text yo u have on tape 

Shifty is a liulc slow in formatting text 
chat is to be printed sideways. but the spee d 
does not really matter unless you are 
princing large amoun1s of 1cx1. 

Reliability 
There arc a few minor bugs tha t drop you 
in10 Basic if )'Ou gh•c inval id re sponses 10 
the prompts. 

Forexample. if you ask for more than 1he 
recommended maximum numbe r of char· 
acters when sett ing up you get an ' Integer 
ou1 of range' or 'Out of mem ory· error. 
according to the size of the number you put 
in. 

The tape supplied for review was an 
adva nce copy and these bugs may be fixed 
in the pr od ue1ion version. The instructions 
do cell yo u how to gc1 back in10 t he 
program af1er a crash withou t losing your 
text. 

Verdict 
Shifty 1s certainly good enough for any 
word processing you will want to do on the 
Spectrum-in ract it is almost too good for 
the Sinclair hardwar e . _ 

Pr inting the text sideways enables you 10 
get the maximum use out of the ZX 
Printer . 

The ratings reflect the features of the 
Shifty program itself and do not take into 
account the limitacions of 1hc Spectrum 
and ZX Printer. 

You should remember. however. that 
the Spectrum keyboard does not allow 
touch-typing and is difficult to use for 
typing large amounts of te xt. and even 
though Shifty can print up to 88 cha ract ers 
you get only 22 lines to a 'pag e ' when it is 
printing ~dcways . 

RATING . ....... 
Docomentatioft -­Us•-
R ..... ily 
OMraHVllue 
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Spinning 
a line 
A word processor sho uld allow )'Ou to ed it, 
format and manipulat e blocks of text in 
order to produce a nicely printed output. 
Despite its name chis progra m is not a word 
processor - ii is just a very simple 
line-0rien1ated text editor. 

When you load the program it comes up 
wich a menu giving you the oplions Exit, 
f-lelp. Oea r Mach ine for Input. Edi t Text, 
Print Text . Load T ext and Save Text. The 
only instruction s included are displayed by 
Help. which prints three screens of 
information about the editing commands 
and specia l uses for some keys. 

The instructions fo r the editor corn· 
ma nds are very brief. and it took a lot of 
crial a nd erro r to find out what some of 
them did. 

The editor allows you to select a line for 
editing. inse r t new lines. and dele ce lines. 
When you are editing a line )'Ou can delete 
characters with chc usua l SH IFT and ·o· 
keys. but to insert charac1ers within a line 
you first have to open up space by pre ssing 
the SHIFT and ·9· keys together. once for 
each char acter co be inser ted. 

When you do this you lose the characters 
at the right hand end oft he line. but there is 
a bug which someti me s makes che charac· 
ters at the end of the line being edited 
ovcrw ri1e the begi nning of the next line. 

Calling this program a word processor is 
an exaggera tion. and eve n as a text edito r it 
is poor. I have seen better ed itors included 
wich assemblers and programming Ia n· 
guagcs priced at only little more than 
Quicksilva is ask ing for this. 

RATING ........ 
Docomentatioft --Uullllily 
RlliMllily 
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Havi ngcrea1ed your databa se, whal do you do with it? Pet e G alliard tests a package that pu ts it to use. 

Write files 

~.-• 1• 

41,5".0!: 

TlltklNlfNt,ut ....... wltlllPf$ :lttootl, 

Tic logical follow-up lo a database 
pac kage has 10 be a report writer 
pack age. since only t he most soph· 

is1icatcd databa ses have ma ny facilities 
built in to let you format yourinfo rma1ion. 

So. hard on the heels of the PFS:Filc 
package I looked at las1 week comes 
PFS:Report - and indeed, PFS:Report 
wdl work on ly wi1h riles created with 
PFS :Filc. 

I tested the package on an IBM PC, using 
the estat e agency database create d las1 
week. but you can also get hold of versio ns 
for the Apple II and Ill. 

Features 
PFS: Report lets you se lect the informa t ion 
from your PFS files thal )'OU want 10 
include in your repo rts. define the layout. 
including headings and 1otals. and fina lly 
print the report. 

You can use the same kind of specifica ­
tions 10 retrie ve records as you use with 
PFS:File - matc hing complete fields o r 
parts of fields, numer ic fields or rang es of 
fields. The n , whe n )'OU have picked Ou! the 
set of records you want 10 use. you select 
the tille, the type of printe r . and the 
number of lines per page and page width. 

Finally . you choose which fields to prin t 
and in what orde r . across a maximum of 16 
colu mns . and )OU pick the field on which 
rhc records arc to be sorted by defining ii as 
Column One . Sorting is opt ional - 10 
produce an unsorted rcpOrt. Colu mn One 
must be d ropped. Up 101hr cecolu mnsca n 
be de ri\'ed from the data in other columns. 

J2 
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Presentation 
PFS:Report is every bit as well presented 
as its sister file package . You get a pair of 
diskett es . one for back-up, in a box 
toget her with the familiar easy-to--rcad 
manua l , packed with numerous examples. 
scr~en photogra phs. indexes. a nd glos­
saries. 

There are full details of how to sc1 up 
your printer 10 work with the package, but 
as with PFS:File, there's no programmer's 
manu al . beca use ther e are no facilities for 
more sophis1icated users 10 add their own 
touc hes 10 the software . 

In Use 
Getting started could hardly be simpler , 
with a single com mand which rakes you 
dire ctly to a master menu. From here. you 
can choose to design and print a report: to 
pre -define a report design which you can 
then save if you want to use it frequently; or 
10 set new hea dings for an already-defined 
report. 

The first step in prepar ing a repo rt is to 
pick t he records you wanted to include. by 
setting out its ret rie\'al specifica t ions . 

T o searc h for records coniaining a 
partic ular character str ing. you simply 
enter that st ring preceded or follo""ed by 
two dots where informat ion before or afte r 
that string is to be igno red ... N3. for 
example. will dig out a ll the reco rds with 
addresses in London N3 from the estate 
agency file. 

You can also use the @ characte r to 

repla ce characters you can not specify 
exact ly- S@'3. say. will let you searc h for 
hou ses in London SW3 and SE3. And you 
can choose numeri c ranges against which 
records arc to be match ed - select every 
recor d from the housing file whe re the 
house price field is betwee n £35.<XXI a nd 
£50.<XXI. for example . 

In short, you have the sa me kind of 
record retrieval options as PFS:File . 

There's a second menu, 1he Report 
Opti ons menu, to let yo u pick your report's 
vital sta tistics. The report's title can be up 
to one line in length, and you must also 
specify your printer page width and the 
number of lines to be printed per page. 

You get a screen with the names of all the 
fields on yourchosen file, and you number 
those fields you wish 10 include in the 
repo rt in the orde r in which you want 1hcm 
to appear acros s the page . The first two 
fields you select will be 1hc sort key. if you 
choose to have the recor ds sor ted in to 
alp hanumeric seq uence . 

Numeric columns can be totalled at h-.o 
levels, with a sub total each time the sort 
key changes, and a grand tota l at the end of 
the report. You can also choose to 
calculate final aver ages a nd sub-a\ erages 
for numeric columns. and for any type of 
column you can print a coun t of the number 
of entries in 1hat colu mn. 

You can a lso car ry out simp le calcul a­
tions using t he standard ant hmcti c fonc· 
tions to gene rate up to three col umn s from 
1he data in the other columns. 

Reliabil ity 
I tried to crash the package, bu1 it stood up 
well and was resilient. There were a few 
cumbersome procedures to be gone 
through when. as I was print ing the repor t . 
I found tha t I rcallynee dcdt ochangcso mc 
of the data on 1he files. Because 1he two 
PFS packages are sold as separate pro­
ducts, I had to go back and re -load the 
PFS :File diskette to make my changes. 
which is a real nu isance. I would have 
pre ferred to see an option to copy both 
packages onto a single diskette. 

I also found PFS :Repo rt a slow pe rfor· 
mer. especially when sorting files. 

Verdict 
The finished reports are \'cry simple. and 
tabular in forma t . If this is how you wa nt 
your repo rts to look, the n this package 
mak es it \'Cry eas y to prepare t hem . But if 
)'Ou want to put toget her more customised 
repons. you will find PFS:Repo rt 's abil i­
ties a severe constraint. 

RATING 
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COMMODORE 
64GAMES 

ONLY£11.95 
INC:. VATa~I TAG• 

Available Now 
f . MONEYMINEFIELD 
Drive through the mine-filled mazes collecting as many 
money bags as possible belOl'e running into a mine. 
Challenging and tun !or all levels of players. 

2. FIRE FIGHTER 64 
The raging fire is buming OUI ol control with every minute 
threatening the existence ol your homes and forest, but you 
may be able to save them. The resutt is an exciting and 
challenging stralegy game. 

3. PEDESTRIAN 
Dart across busy boulevards . wind your way through a 

r~ti ~Zii1:~ I~~~ ~~!'~~ and muggers. Challenging 

4. HYPERHEN 
Find your way through the hazardous maze of chk:ken 
coops whi1e avoiding the deadly consequences. Wild killer 
haw1<s, sneaky coutes and fiendish zompys are all out to 
ruffle your leathers in this exciting arcade·style game. 

5 . SPRITE EDITOR 
Allows easy creation, editing, viewing, animation. 

DATAlECT COMPUTERS LTD 
33 31 l"ORTUGAL AOAO 

WOt(IHG,SUf'IAt'f' 

TEL : (048621 25 9 95 
ACCE SS AHO BAl'tCU. YCAAO 

fltKJNE YOOR ORDER THROUGH 

liiE[DQ~!2n 
DeptPCN7 

180a Bedfo rd Road, Kempston , 
Bedford MK42 8Bl 

PCN MA Y 27-JUN'E 2. 1983 

The choice is yours! 

8 1,11 do )'OIJ 1talty .. IIQ ... 11oluch pnntcr is hcst for your apphcauon~ 
As 'lnlh 1hc Computer market 11's a difficult )oh these dat--s kno•nng 
...-h,ch pnnt<:r ,s most k11tabk- for your pamcula1 nttds Wh1Che\·cr 
manufacturtr)'OUlurn101hc)' lcllyou 1hcir's isidcalfor 1hcJ()O 
Wdl . •·c at H1kkrbiiy hnc b« n m compv11ng fOf o,,.·c, 20 )·cars 20 
) 'Cart 1n 11,hich hmt .,..,.,-e p ined an a11o-ful lot of Cllpt'UCftCC' F.itpmcl'llT 
11o·c arc happ) to share 11iith )'OU - ,fc arc 11ollhn_i 10 c,aJwuc your 
arcum~ancn and advise on thc ~ pnntcr fOJ the )oh at l.«n pnct' S 
Wc.-111 nuit csu1t tht pnntet )'01Jb1Jy•1II be tht bcstfor)-our~ So 
al 1he end of thc cby you 11o·oo·1 be 11.-"J:Stmg m~ on facillhn you -.·on't 
I.ISC, non di you hnc a pnntcr "'hich. though cheap. -.·°" '1 do11ha1 )'OU 
necd 1tto 
Wcahoha\·carangcofM>f t-.-arc: 
Forthc Appk- 1 c Payroll£60. Bookk« pcr £49. SSP£70csc + VAT 

Another first from 
Hilderbay ... 
Word Processor System for Spectrum 
At J:151 - a stnSlbk funmonal S)'StCm Ill.it alk>-.-s )'OU 10 hnl. your 
Spct1ram .,,ith a da1i)11,hccl l)·pc...-ntcr al'°""mg a .. ·<>rd P,Qll1JOT 

f«ilm' 
You can input )l!Uf Spectrum u~ng c1thcrt hc compulcr h)-board OJ 1hc 
tn,c ...-ntcr lc)ix»rd 1111h or -.·11hou1 the dai,)"lthttl 11oork1ng. When 
)'Ollr mforrnt l()ft ,s read) lht t) pc-.antcr •Ill opcracc asa pn n1cr If ,n 
1hc mta nhmt )'OU -.·ant to opcralc thc l)pc•n1cr as a l)pc,i,n lcr lh!Scan 
be done • 1thout h.i\1nc to dtsronncct lhe Spcctrum Pr~ and further 
1nforma110na\.11labkoorequest 
Spc<1rum 5of1-.·arc: Pa)roll, Seed: Control. SSP. cir 

Pric:conappln 11on 

Also avai lable 
For Spectrum - CcnlroolCS 1)11( parallel interface 1nclud1ng cabk and 
ronn«too R«ogntSn LUST and LPRINT Docs screen cop) 
Compkt c 11o11hdm1n,a~r1-..1rc Onl) 09 .U + VAT - pk astcontact us 
aboo1 a\-adabd1I). Simple 'lliord prOC'CSSOI' for Sped Nm fr« oo requnt 
-.·11t.rrm 1cr or 1ntcrfaccordc:n' 

HILDERBAYLIMITED 
PROFESSIONALSOFl"WARE 
(°'1lt PCN 2)&.10 Partway, Rftffltl Part, LA,ndo. NWI 7AA 
Tdtphooctt-485 10:59 Tdn !2ffl 
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HELP DESIGN A NEW MICRO! 
Rem.soft , in conjunction with a leading British O.E.M company. would like to make the following 
announcement that will be of special interest to people using or considering using the FORTH 
language ; 

WE INVOLVE YOO IN THE DESIGN. 
The OEM company concerned have designed the kernel of a powerful mk rocomputer utilising Forth as the 
primary language. However, unlike most contemporary Mkrocomputer manufacturers. we have decided to ask 
the potential users of this machine whkh features they would like to see incorpon11ted or left out at the design 
stage. The altemal.Ne is to foist a machine on the ma rket and hope for the best We do not agree with this 
philosophy as we feel that the end user should play a valid role in the design of the machine. We will send you a 
compre hensive questionnaire and utilise the resulting data to enhance the proposed machine's specification. 

WHY FORTH? 
Forth. we feel. is not just a~r change in the fashk>nable aspects of computer languages. Forth is a 
sophisticated language that will meet the demands or a new generation or computer users. Microcomputer users 
are developing skills that invotve programming at machine language level ror their particular harcf.Nare applicaUon. 
They require a flexible and adaptable high- level language. Forth is destined to become that new and powerful tool. 
Forth will provide the necessary catalyst for many skills as it enables machine language programming to be 
re~ ily intermixed with high ~el language statements. Forth is fast and compact and idealty suited to educational, 
machine control environments, laboratory. home and experimental applications. The Mk:roe~nics hardware 
industry has achieved greater levels of integration such as Single chip Modems and Speech Synthesisers making 
it easier ror users to include these powerfu l devices in their systems at a low cost We hope that ou r final machine 
will fulfil the needs of a g rowing industrial. academic. scientific and home computer market, one that is beginning 
to demand more versatil ity at a lower cost You can see from the preliminary specifteation of our Forth-based 
machine that we have included two recent and s.gnificant advances: the Sony Microflopp-J and 64k R.A/'I\ chips. 
The questions you will be answering will enable us to determine such things as whk:h second high level languag e 
should be co-resident (if at all). the type of VO structure and what type of keyboard should be incorporated, 
whether the disc controlle r shou ld be on-board and the cost penalties invotved in these decisions. 

PRIZES 
As an added incentive we are offering the following prizes to be drawn M a later date. 
A I st Prize of £ I 00 in cash plus the proposed machine and Rem soft software to the value of £ 100. 
2nd Prize of the proposed machine plus £50's worth of Remsoft Software. 
(See below for conditions). 

We will now describe the kernel machine that wi ll be subject to changes resulting from your data. 

HARDWARE 
Mtu proc essor. 6502. Disc interface for Sony 

Microfloppy 3 1h inch standard . (70 track at present 
80 track when released). 
Serial RS232C, all modem signals . Cassette interface. 
Parallel Ports with harcf.Nare handshake. &pansion 
Bus. Cok>ur RGB output Composite Video 
(monochrome) . Light Pen input Graph.Cs Modes 640 
x 200. 80 column Text characters bit-mapped to 
screen (i.e software defined, extra character sets can 
be loaded off disc). 

FIRMWARE 
Resident Interpreter and Compiler for FORTH 79, 
single precision integer ( 16 bit ). Screen Editor. VO 
device drivers and data handlers . 6502 Macro 
Assembler. Extra Macro Assembfers for different 
processors will be: available later. System monitor and 
utilities. Double Precision integer (32 bit) extension 
vocabulary. Various Mathematica l routines will be 
made available at a later date and other util~s . 

REMSOFT , specialist Forth software house, will be supplying a full range of Forth programs for th is mach ine. 
Conditions of entry; The machines will be awarded as prizes onty if we decide to go ahead and manufacture them, 
we will however still award the £ I 00 cash prize. 
Please se nd In your name and address t o: REMSOFT . FREEPOST, BR IGHTON , BNl lZW , to receive 
your serial numbered questionnair e. We will draw the prizes on a date to be announced in this magazine. Allow 2 
weeks for the questionnaire to arrtve. 
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File under 'failed' 
It doesn·1 happen very often. We got 

review .software shortl y before we could 
get hold of oneoft he elusive new Colour 

Genies. so someone's making an effort. 
But the Molimcrx File Handl ing tape isn't 
that much of an errort. If s crude, and 
priced o,·cr the odds. 

Features 
file Hand ling is a Basic program 1hat looks 
after a list o f names and addresses. There's 
room for 68 but )'OU can fit 95 in if you 
suppress 1he Colour Genie's graphics 
screen and make extens i,•e modifications 
10 the program. 

You can '1 set up your own files with your 
own fields. not without cha nging lhc 
program anyway. 

Featur es and facilities are adequate. 
Records are kept sor ted on the first field. 
You can list, searc h. edit. delete and add 
records and LOAD/SAVE from tape. But 
there's no support for a prinle r. 

Presentation 
Again. adequacy appears 10 be the 1arge1. 
The cassette is bagged and labelled and 
1here are two pho1ocopicd shee1s. mos1ly 
1rying 10 explain why it's so difficult to load 
Colou r Genie programs. 

This is a real gem - I reme mber 
packagin g like lhi s. You used 10 gel Tandy 
Model I programs with the same sort of 
unimpre ssi,e presentation years and year. 
ago. It "ould be very enjoyable to ~how 
1hese people what yer ave rage £5.95 
Spectrum programs look like lhesc days. 

Now. nobody can document a program 
in 1wo sidesof paper . Especia llyi(thc fin,1 
half is aboul cassclle load ing and 1he laSI 
qua rter is blank . Even so. the manual is 
ridiculously lechnical . 

The Colour Genie is aimed a t firs1 
timers, who pe rhaps have bough! File 
Handling because the y thought th:11 £16 
would get them a userul database. The y 
will be over joyed to be told to edit the 
program at almost e,·ery turn. and to ha\•e 
to battl e with phrase s like ·Searc h is nol a 
true instring search'. Good. ll sou nds 
horribly painful. 

It's hard to bel ie \'C but the manual also 
has an amazing pompous streak. I t sho uld 
frighlenthe lifcou tofanyeagerc hild. How 
about ' If you answer in the affirmative 
then . . · What's wrong with 'Pressing Y 
will . .. 'o r "Type Y fo r Yes and . • 

There is one example in the docu menca. 
tion. Lonely as it may be, it's a welcome 
concessio n to t he (apparently unlikely) 
even! that an inexperienced huma n being 
might try co use the program. 11·sas hame1t 
doesn't work. 

HA R will find I-larding . it says. Nol on 
lhe review copy it won't . O r perhaps I' m 
suppose d to whip up a quick fold·to­
capitals and compare routine. Come to 
think of it. the program just does n't work if 
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)Ou\c got 1he caps lock kc) do"" · 
The documentation is a classic. But 

neither from !he point of view of literary 
nor comp uting achiC\Cmcnt!>. 

Getting started 
There's liulc 10 do after readmg the 
documcnta11on but get star1cd. f\f1er all. 
you·\e still no idea "hal the prog ram 
act uallydocsapan from the ad\ice that it"!> 
inte racche and che machine guides )OU 

throug h the progrnm. 
It's eaS) enough . . the manual men· 

l ions the " Ord CLOAD and you can 
probabl) figure out 1hat you're )Up~d 
to type RUN as well. Then )OU JU"t explore 
the program . II doc,;;n·11ake long . 

f8-Handliflll rte«d t an fb:N to.- , ~IIIN 
Nd'"*o~Md 'onlencl.,.,.thinc'twds.. 

In use 
You can"t really expect a lot from a Ba~ic 
program running in under 9K. Bu1 )Ou 
could expecl more than thi~. There was 
hard ly any discernible u~r interface. 
Instead. command ) and opt ion~ !>eemed to 
be haphazard and incon) l)ICnt. Pre,;;s 
RETURN for some options, not for 
other!>. A menu with numbers . A UCSD· 
ps1ylccomma nd line. Push alcltc r. Andi.o 
oa. 

Coupled wi1h 1he haphazard ui.e of a few 
COLOUR s1ateme nts and )'OU get the 
imp ression the program was poned (o r 
pe rhaps thrown) from a TRSSO machine . 
There are plenty of howlers for hackers. 
Remember the old joke 'Press enter to 
cont inue'!"? The ? al the end of this 
cryptic queslion results from a lazy use of 
lhe INPLIT sla tement . Molimcrx has 
addednewlife ... theColou rGen ie has 
a RETURN key. no1 an ENTER key. 

Of course. File J landlingis not iniendcd 
for much more than an example progra m 
or demonstratio n. Bue 1hat docsn· t mean 
youcange l away with a bad program . Take 
1he case of the user "ho \I.ants 10 kill the 
graphics scree n and squash an ext ra 27 
names in . 

First of all . why does 1he program not 
spot thee x1ra memory and use it? There's a 
function called FR E in the Basic !>pecially 
for I his. But 1he program apparently hasn·1 

spot1ed1hisfac1.soyouha\etomod it. You 
change the a mount of rcscn cd ~trmg !>pace 
m the C LEAR slatc mcnt from 49()) 10 
7500 ai, di rected. Then )Ou'd expect to 
change the hnc wh,ch !>C1' the ma:<1mum 
number of records. 

But this isn·t set up as a cons tant at the 
s1ar1 of t he program . The manua l sa)'S 
·Throughout the proirnm . . the num­
bcrs67 and 68 "ill be found . Thc'-C ,hould 
be increased 10 ... 95 and 96'! Usually. 
in prog ramm ing. )OU M.'.I unpor t:1111 con ­
stants once at 1hc begin ning of the 
program. fo )t "ho arc sup1xN: d to he the 
beginners .. . 1he users? Or the au· 
thOTS? 

Look ing al File I landlingas an C'(amp lc 
program could seriously damage )OUT 
ent husiasm. The horror con1inue,. ·some 
expcr imen1a1ion may be required 10 
balance the CLEAR s1a1cmen1 aga1n~t the 
numberyou inscn ... 'F ine. You mean 
Molimerx has not had 11mc 10 check "hat 
a reasonab le set of figure) "ou ld be. 

Reliability 
There'snol a 101 togo"rong . lnics f:wour. 
ii does validafe input" and ii does 1rap 
against mos1 silly e rrors. I'd !>!Ill hkc to be 
pre\"ented from scarc hmg and ed iting 
non·existcnt record,;;. You can C\ en de lc1e 
them . . but it' s hard to tell. 

Verdict 
It"s hard 10 pass a \erdict "hen a scn1ence 
would seem more appr opr iate. File I land· 
ling for the Colour Genie has the look of a 
rushed produce. 

It"s not unique - any new machine i!> 
accompanied by such produc1' and 1t") 
great 10 see that Lowe Elcctro niD and 
houses like Molimerx hrne anempted to 
support a new machmc. 

But shou ld thi s be represcmati\C of 
Colo ur Gen ie soflware, then I'd t hink 
more than l"'icc about bu)·ing one . 

What I can"1 bchC\C is the price. 
Assuming it's a rush job. a ~topgap for 
someone who can ·1 program and is 
desperate for any1hing that CLOAO,. I'd 
estimate aroun d £2.95. I checked "1th 
Molimerx. at lcas1 t"1 ce. and File ll and­
ling CO .. IS £15.93. 

RATINC 
r,.tum •• • •• •• •• • 
JC.nM File Handling A.,ik.at io. Addrc)S he~ 
s,,t- Co lou r Gcmc 16K Prict, £15.93 
.... ............... lnhil (04241220391 
f onul : Cassette~ ·= Basic OtllltfW'ttSiofls: 
TRSSO mo<kl 1 and J. V,deo Gcmc mock! 1 
and 2 OvtSlts Mail order and dealers 
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No two businesses have the same problem s, th at's 
why we've put toget her some very special packages, 
built around the versatile 256 K Apple III at th e 
incredible new price of £2,395. 

Apple III gives you superb value and big capac ity 
in personal comp utin g. But did you know about the 
even bigger value and extra power our spec ial Apple -~ ---- -----' 
III systems offer! 

Idea l for the business user, th e Appl e Ill Busi, 
nes s System which has a 256 K Apple lll , App le Dot 
Mat rix Prin ter, word-processing and spreads heet soft­
ware, and our revol ution ary spec ial self-training 
packs. Price£2,995 . 

Th e Apple Ill Profile system offers the solution 
for users requiring extra informatio n storage power. An Apple lll with our 5 Mega­
Byte Profile hard disk unit has the capac ity, for example, to hand le a mailin g list of 
32,000 names and addresses. Price £3 ,495. Th en , for th e really big applications th ere's 
th e Apple III Big Busine ss system, an Apple III system with 10 MegaBytesof Profile 
storage capacity, that's approxima tely 4,000 sheets of A4: Price £4,950. 

App le also offers software solutio ns, AppleWri ter word-p rocessing, VisiCalc for 
nume rica l work such as financial plann ing, and Busir.ess Graphics for presentin g that 
importa nt infonn at ion graphi ca lly. 

Our trump card is Catalyst. Cata lyst allows you to run your system with all of your 
data and app licatio ns software on i:he Profile hard disk. It allows you to move from task to 
task with the speed and efficiency that no ot her currentl y ava ilable mic roco mput er can 
offer. Fastoperation, no floppy disks to keep track ofand care for, and most important, it 
is simplicity itself to use. 

App le lll 'sdara int erchangecapabilityallows you rouse infom1ation generated with 
one app licat ion program , in others. For example, when writing a memo using 
AppleW riter, you can include a financi al model generated by VisiCalc and mail the 
memo to a list of addressees generated by QuickFile, App le III's very own filing system. 

A ll of these packages are ava ilable now. Talk to your App ledealeraboutyou r business 
need s or send the coupo n for further detail s - no microco mput er has more programs' 
. . . ranging from personn el records, statu tory sick pay and payroll, to accou nt s, capita l 
evaluat ion and Critica l Path analysis. • 

Th e personal computer apple! 
,. 

·~11_. ... _ _ ....,.. . _...Jt...Cl'M ................ ---~ ..... \AT ..... •- ·--- - · -·~- ... 'W<'• ...... ,r,,. .... _ ...... _~ .... .... """' .. .........., 

To: Apple Computer (UK) Limited, Eastman Way, Hemel Hempstead. Hens. HP24BR FREEPOST. 
Please tell me more about the Apple Ill spccialv.ilue-added packages. 

Name Company 

Tel.No. 
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Nice priced print 
T:1is is a medium priced dot matrix 

printe r. opera1 ing al 80cps and with a 
wide range of capabil ities. inten ded to. 

pro\ ·ide good gene ral purpose priming in a 
wide va riet y of type styles. 

The case is substanti al and qui1e good· 
looking in a two-tone coffee and cream 
effect. A single transi t screw had to be 
removed to get going. and a1ten1ion was 
drawn to this both on the case and in the 
manual. Unfortunate!)' the manua l refers 
to {\,.o screws, u.hich might cause some 
frustration. 

The machine " eighs only S.3 kilos. and 
has a solid feel to it. It i.-. l,Upplicd wi1h four 
fairly ~ub!tlant1al r ubbe r feet. which en­
abled me IO perch 11 qui1e safely on top of 
my VDU . 

Setting up 
Get11ng Slarted was ~traightfo rward. 
alt hough the manual is a bit difficult to 
follow in places. par t lybecauscofthesmall 
print, and part ly beca use the translation 
from the Japanese is incomplete in pla«:s. 

Th e approach of 1he de,;igm:rs is a11rac-
1i,·e . They have pro, ,idcd for trac 1or and 
friction feed. but 1here is no need for the 
1rac1or to be remon!d 10 make ..-.a) for the 
fri ction. and the ins 1alling of the pape r is 

~ simplici ty it.self. ! The paper is deli,ered O\'er a rai l on a 

f :;;~~c g: i~y.a;!/~;!~~~~~~;;': ,:; ~~: 
C dcl>rgned so 1hat 1he paper reMs on the top 

afler it has been print ed. 
Finally. the righ1 hand sprocket is eas il) 

moved 10 accommodate difficult p:1per 
..-.idths. merely by ove r coming 1he frict ion 
o f the grip. 

The grouping of the control swilches is 
convenient. The bunons for form feed, 
hne feed, and to switch on and orf- line are 
grouped ne:ct to the gree n indicalor lights. 

" 

,..,. ...... _._ _ .. _ ............ ----­........ cncno1n-1 . .. _ ....... l'CN_ 
.... , .... 

... i..-1 .... ,....... .... .... _ .. __ .. 
CNN ........... ~ .. 
......,., • .....,,,_ . f«tMs ,..... . ......,. .......... ., .. _,...._ .... _ .... _ .... _ .... _ -··--...... -... _ .... __ . 
_._......, ..... ,., _, __ ,_...,_ 

TheCP80's paper feed mechlnisffl 1etst op rNrb torthoc.lptfu l dni&n, 

Also nearby is the red Paper Out tight. all 
of this in a very sm all square area. right at 
the front oft hc machine . 

It would have been ,·ery welcome if the 
d ip switches had been equally accessib le. 
but 1hiswasno1 tobc. It isacaseof.offwith 
the cove r an d hunt 1he switc h. 

This is a pily. beca use so man y options 

are available thal yo u would like to get 
access to the 12 co ntrols more easily. 
alt hough you can send all the co mmands 
fro m software . 

Cu riously. the ribbon is a carbon film . 
Fur thermore. ii is labelled as if it can be 
reloaded up to four limes. This is fascinat ­
ing. because I have neve r seen a film ribbon 
in a dot mat rix pr inler, and I would have 
thought the film would not be strong 
enoug h . The idea of 1rying to r eload the 
cart ridge with a new film ribbon is quite 
mind-boggl ing. 

Holding down 1he line feed button \\'hile 
switc h ing on the mach ine. and con1inu ing 
to hold i i , r esu lts in a pri nt o r th e entir e 
charac ter set. Thi s inclu de s some grap hics . 
and symbols for hearts, clubs, dia monds 
and spades. 

The smoked pla.,tic lid is extremely easy 
to move on and off. and cuts noi$C lc\•els 
considerably. I n addition. yo u ar e able to 
tear o ff the paper easily. though somewhat 
""as1efull)', over -'in from the print line. 

The machine is supp lied with a Cen­
troniG parallel inte rface as standar d. and 
there is an op1ion to have a serial RS232C. 

Documentation 
The manual is quite thorough. an d goes 
to some trouble to help begi nne rs through 
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I PCN PRO-TEST I 

'·••M.c' f I •• , - • (0 123~56789: J (•}"' ••acDEFOHIJKLMNOPORSTUVW)(YZ( \ J " _ '• bcdetgh i j k l•no 
pqrstuv .. xy~( I , .... et ..• r, HT LJ I --L+ -- -su · <)If# , -. 1012~•5 ttl'B r I J (•)?fl Aa CDEFtJ HIJl(l..lflff) /' 

OlfS1WWKYll\r -'• bcd e fg llf fAl•nopfr • tuvw• y z (:} ... ., ___ 1111••• .... 

~····• · 1 , ••, -.,0123 456?e9: 1< • >?eAaCDEFG H 

..... , 11,, ·. ltlDGUlf:1<•)1llltllf8I 

EH--E-E_E ___ E-E3=t=f=-j=t_I_3 -- --- -- --- - -- ------- ---
- - ------ ----- ----- - -- -

------ --- -------------------------------------------------- ---------------------------------------- --- ------- ----- -------- -- ----- -- --------- -- ----- --- ----------
' ·a»· S tt• - /01Zil150Zl9' I <•>7 1AICPEFOHPKLmtOPIRSIUVWXXZC \ l 

AI.FttDO J US T ..... S T MING EXCITIN8 NE:IIS TO THE N..AZA a.llCKLY 

Al.""EDO JUST ....... T IRI NG E>CCIT INO NEWS TO nc ~LAZA 8UJ:CKLY 

.,...., .1U8T .... T ., ... •xcJT I ....... TD THR ,....AZA a,JCKLY 
ALFREDO JUST "UST IRING E)(ClTINO NEWS TO THE PLAZA CilUICKLY 

alllll MT •t Ill• h£m• - TI .. PUll lltCllT 
ALFREDO JUST MU ST BRXNO E XC XTXNO NEWS 
AL~~KDO JU•T MUaT •RXNG EXCXTXNG NEWS 
AL~~-DO JUeT MUeT -~XNG •MCXTXNG N•w• 

the co ntrol code maze in a friendl y way. 
Th ere are examples of each contro l code in 
opera tion, and a usefu l appe ndix which 
lists them all. and it is doubly effccti\'c 
because it is cross-rde renced 10 the page 
numbers of the manual where the details 
are to be found . 

Up and running 
The effect of the carbon ribtk>n is to give 
extremely sharp cha racters. and this is an 
auractive feature. Howe\cr. the re is a 
snag. Although the ribbon is conti nuous. il 
doc~ fade quickly. on the second run 
throLgh. 

There is a le\•er 10 adj ust the pressure . 
but it would be beuer if you could make the 
ribbon rise or fall. as "'ith two-coloured 
ribbons as used on daisywhee ls. The 
ribbon is wide. and only a small part of its 
area is used. You would need to lay in a 
s1ock of refills and/o r spa re cartridge s if 
you had some substanti al jobs to do. 

Th e machine is not parlicu larly noisy in 
operat ion. although there is a mange 
squeaking. sound of the ribbon bei ng 
moved. which does tak e a little gettin g 
used 10. 

The loading of the paper is as easy as I 
have come across. and much easier than 
most. The fact tha t you do not have 10 
remo, ·c the traclor to use the friction feed is 
an added pleasure and the design le arn is to 
be congr atu lated. 

Features 
Th e machine has a variety of con1rol 
codes offe ring the sort or facilities which 
are rap idly becoming the slan da rd to which 
all manufacturers must aspire if their 
machine s a re to have any hope.of success. 

The CPSO offers the user a s.a1isfying 
range: tabulation. column leng th, line 
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spacing. form length. and skip O\'er 
pe rforation may all be set in this way. Jn 
man y cases this will 3\'0id the need to 
unscrew the lid in orde r 10 change the dip 
switches. 

Characte r choices are wide: en larged. 
conden sed. emphas ised. double strike. 
subscript. superscripl and underline are all 
provided. In addit ion you can ini1ialise the 
prin ter. and swi1ch on and of f the paper 
end detector. and you can send a back· 
space. 

Pitch setting is a unique feature. It's 
nei ther 10 nor 12. bul somewhere be­
tween. 

You can switch imo bit image mode. 
about which more later. and )'Ou may set 
unid irectional printing on and off in order 
to get the most accu rate s.tar1 positio n for 
bener qualit y print ing. 

Further control codes will switch the 
character set to italic. 

In the tabulation command is the ability 
to set up to 28 horizontal tab pos itions on a 
range up to the full width of lhe cha racter 
SCI you arc using. If you arc in condcns.ed 
mode , you may ha ve a maximum line of 
142 characters. 

Th e maximum number o f characters to 
be printed may be specified. afte r which 
the line feed is performed. There is 
an ove rall mnimum dependent upon 
wheth er you are using normal characters. 
condensed (maximum 142 characters). 
enla rged (maximum 40) or enlarged con­
densed (maxim um 40). 

The line spacing can be any number of 
72nds of an inch. or C\'en 216ths. In 
addition. a single code will set line spacing 
at eight to the inch. Th e form length can be 
defined in both lines and inches. 

When emphas ised characters arc 
printed . the speed decreases to SO cps, 

because of the time taken to produce the 
deepe r impression. This mode can be 
switched on and off within a line. 

Double printing. which can also be 
switched on and off within a line. resul1s in 
two pa~sof 1hc head. be1wcen which the 
paper is advanced ·about 11216 inch'. 
There is a warning that printing in this "' ay 
-as a resu lt of the print buffer being full ­
will slightly upset the maintenance or the 
form length. 

Subsc ripts and supersc ripts call up a set 
of ,1ery small chara cters. printed by two 
passe-s of t he head. again with 1/216 inch 
paperfced in between. This results in a 
dense impression. which is \'Cry pleasing . 
An escape sequence permits )'OU to switch 
off 1he subscript or supersc ript modes. 
eithe r leaving the machi ne in double print 
mode. or not . at you r choice. 

The machine will print bit image 
graphics in both normal and double 
density . Normal density produces 640 do1s 
per line maximum. whe reasdo ublcdens ity 
crams in 1.280 do1 pos itions. 

There is no table telling you which o f the 
modes work with one ano 1her. so you must 
ferret through the manual to find out. 

Verdict 
The machin e has a number of refreshing 
design points. like the ease of loca ting 
paper on the sprockc1s. and the clarity of 
print from ca rbon ribbons. This last is 
offsel by the speed with which 1hcsc 
ribbons wearou1. and theircomparati\·ely 
high cost. 

It is ergonomically sound. apart from the 
difficultyofaccessing lhc dip swi1d1es. and 
likely to satisfy the discerning buye r. 
..... CTI CPfKltypc-I ,._ f?..lflplus VAT ==-~=;~~~~~; 
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QUESTION 
WHERE CAN I BUY 

NEWBRA IN 'A ' 32K 
NEWBRAIN 'AD' 32K 
SINCLA IR ZX81 1 K 
SINCLAI R SPECTRUM 16K 
SINCLAIR SPECTRUM 48K 
ORIC-1 48K 
SINCLAIR ZX PRINTER 
SINCLAIR ZX81 RAM PACK 
SEIKOSHA GP-250X PRINTER 
SEIKOSHA GP-100A PRINTER 
BMC BM1 2E GREE N MONITOR 
SANYO SCM 12H GREEN MON ITOR 
SANYO SCM 12N GREEN MON ITOR 

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

£268.00 
£298.00 

£48.00 
£99.00 

£129.00 
£168.00 
£39.00 
£28.50 

£260.00 
£215.00 
£100.00 
£100.00 

£85.00 

CARRIAGE: 1 item £4.00. 2 items £3.50 each, 3 items £3.00 each, 4 or more FREE 

ANSWER:-

FOR ACCESS PHONE ORDERS , PLEASE RING (0532) 681366 

MICROCELL COMPUTER SYSTEMS, P.O BOX MT12. LEEDS 17, YORKSHIRE -
PLEASE SEND ME 

NAME----- ------

AOORESS ___ ______ _ 

SIGNED • CAR~9;~ ~!-------, 
FOR OUR COMPLETE PRICE UST TOTAL ENCLOSED r 

L..PLEASE TICK O PLE~SE DEBIT MY ACCESS NOL..I __._._._L...L.__._._._,._1 .i..1 .... 1 _.1'-_ ..... 1 ::I ::::I:: ___ __, 
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Put a 
top-spin 
in your 
game 
LJ.

ast week' s PCN Micropacdia' s 'possi· 
h ie ke yboa rd ' featured a trac k ball on 
11s left side. Instead of using 1he rather 

inappropriate clutch of ke ys found on mos I 
micro keyboa rds 10 send the cursor abo ul 
the screen we considered a phSible 
alter native. 

Thi s l) 'J)C of device wil l become more 
common in 1he fu tu re as computer manu­
facturers tr)' 10 develop more 'user fri end­
ly' tec hnique s for interfacing micro user s to 
their micros. Apple's mouse fo r 1he Li sa 
(PCN March /8) isan exa mp le of what we 
a re like ly to see appea ring. 

The track ball is not actu ally a new 
concept. It isan intere-.1ing, ·ari ationon the 
joys t ick and its most obvio us immed ia1e 
use is in game playing. With a joysi ick )O u 

indicate to the computer "'h ich direct ion 
)Ou "'ant t he game object to mo\ ·e in - the 
co mput er then takes O\'er a nd car r ies out 
the mm ·ement at its own pa ce. There can 
be no1hing more frustrating 1han watch ing 
th e gremlin yo u a rc trying 19 el imina te 
desce nd to th e bottom-left co rner of the 
scre en while )'OU. in th e right co rner, ho ld 
the joystick hard left trying to get O\Cr and 
bla st it into ob livion with no hope or 
catc hing up. 

The track ballo\'ercomes this by dire ctly 
matc hing the pos it iono rth e cursor with the 
posi t ionor1heball . A ~ the ball ca n ac tuall y 
be turne d th rough sc"eral com plete re­
vol u1ions 1his can be achie\cd with max­
imum accuracy. 

To mo ve from one side o f the screen to 
th e other require s a quick spin of the bal l. 
but small mov emen1s ca n st ill be achieved 
wit h precisio n . 

The bea uty of 1he system is that the user 
has full con tro l o, 1er th e speed o f the scree n 
ob jec t. In game p la) ing thi s can be such a n 

,n1,oh·r t'ta\l ,eated t,c1 .... ccn thrcc '-1.ht·t·l, 
"I\\O of the \\hcch dme lht· l\\O· 
d1mcn,ional n1r"or ,md .ire at nght angle, 
The third ,pht,tht·d1fft-rt'nn' and pro\ ,de, 
a ,uppori on the other ,1dc 

Tht· u,cr ,rmpl~ rolh the ti.111 m the 
direction m ,,h1ch he '-1.anh the oh1ect to 
mO\C on the ;,crccn 

If the dc,,rcd d1rcetinn 1, up the 'l."recn. 
1hcuwrr\,ll,tht•O.ill,1,ifhccxpt.·ct,11111 
mmc m Iha! d irect ion A,onl\ honLOnt.il 
mcnemcnt 1, required the bail TOIJtc, at 
nght-angle, to the ,... heel control hng lat­
era l mo\cmcnt and therefore doe~n·t 
010\Cll 

The other "heel. contrnllm¥ ,ertlc.i l 
mo,cmt'nl. OlO\C\d1rec1h agaln,t the h.111 
,cndmg the cur'iolH up the -.crt·t•n to ,1, 
de,1rt•d p,.:)<.ition . Rolhng tht· h .ill cro"· 
\q,e bcl\\ecn lhe I\\O \\hCt'h Ci\u'-(', both 

improvement t hat it becomes much easier '--- -- ------------------ ~ 
to pla y - often defeat ing lhe built-in 
diffi cully -factor. You soo n insti nct i\•ely 
know how the scree n ob jec t is going 10 
react 10 a giveru.pin. so if yo u 'r e waiting for 
an expl osio n to settle down on the '-Crecn 
yo u can act ually spin the bait in the right 
d irection and be pos itioned lo fire !he nex t 
missile. o r wha te\"e r. at the invader once 
the scr een cle ars. 

G ame playing aside - the tra ck ba ll 
conce pt obvious ly ha s pote ntial in cursor 
move me nt for more prosaic !asks - wor d 
p rocessi ng imm ediate ly spring no mind. 
What a joy to be able 10 position the cursor 
in the right place with a qu ick nick of t he 
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pa lm. whi le using the Other h:tnd to en1cr 
edit ing ins1ructio ns. 

We tes1ed a 1rac k ball device destined for 
the Appl e II. Th e TG t rack ball isa rath er 
garish looking objec t - more like a baby's 
pla yt hing 1han a piece of comput er eq uip­
ment . 

It is obviou sly ta rgeted fair and square at 
the act ion games m arket but ifs not \ Cry 
chea p . weig hing in at £49.95. 

When you prise the bo ll omo ffth e thing 
and tak e a peck inside rou find a lot of 
pla sticco mpo ncntr )' and ,·ery little else. 

The track ball ficsinlo t hc Apple 's games 
port on lhe back of the main boar d and 

simp ly takes O\'Cr the jO)'Slick routine s on 
any of the games prog rams and it work ed 
well on lhe va r iety of Apple acl ion games 
"'e t ried . 

A word of warn ing. howeve r. Onc e 1he 
;iction heals up an d 1he palm s s1art 
~weating - the ball tend s 10 I~ its grip 
against the plas1ic wheels and you find 
)Oursclr ha ving to bear mo re we ight on the 
ball to get the cursor 10 mm ·e. The only 
solution is to clean 1he ball off with a d ry 
cloth . 

- TGTrackBall ...... £44.95....,._ Applc 
gamnport C...... SBD Soflwarc 01-81092?5. 
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O I would Uke a demonttro1:ion of the Ep•on RX-80 and 
f'X-80 prin len. 

O Plea .. •end me details and the name of my local 
, toclti,t. 



• 43 Sinclair Spcc1rum. The re 1) a no11ceable 
difference in 1hc feel.,... h1ch 1<;much lighte1 
m touch than the Spectrum. The most 
Oh\iOu) feat ure 1-.. the shape or the keys. 
\\h 1ch arc squarr. but ha\e the bouo m 
right co rner cut off. for some reaso n. 

Apar t from this odd ity. the la)Out •~ 
much a-. one h;" come to expec l. except 
1ha1 there arc 1 .... 0 ,h1ft key,. There·~ no 
,;pace-ba r . JU\! a ,ligh tly larger 1han normal 
key on the nght hand :-.1dc. 

As might be expec1ed, each key ha<; 
mul11plc functions. including bolh upper 
and \o,...rr case, single-kc) Ba,;ic cn tr). 
con tro l func1ion .. and graphic-.. In fac1. 
each kc} doc<;c\c n more 1httn i,suggcstc d 
b) the legend, on the key,. since 1hcre are 
1 .... o '-et , of graph ,c i.) mbol, and only one is 
,;ho~n. 

... 

There's an ·ed11ing keypad' buih around 
the@ : : and I ke)S. so you can imagine 
there's plenty going on! 

Screen 
Th e qua li1y of the display was frank!) 
impeccable - stead) and clea r. with good 
definition and well-separated colours. 
Co mpared 10 the tatty output so often 
associ ated with lower-end/home 
machines. it was a pleas ure to use. 

In fact, I didn' I e\·e n ha,e to retu ne my 
TV. "h ich is ca,;ually SCI to channel 36. 
Suppose dly all computers and VT Rs put 
out thei r signal on this cha nnel. but the)' 
seldom hit it exactly. The Sord does. dead 
on. 

On e xamining the character-set, I 
couldn't help feeling that Sord either went 

a bit over the top. or passed up a n 
opport unity when they decided which 
symbols to include. 

In tolal the re arc 224 displaya ble 
symbols: the complete ASCII set . e x1end· 
ing from 32 (space) to 126(t ilde). followed 
by the firs1 set of graphics. " 'hich goes up 10 
159. There's ano1hcr se t from 22.S to 255. 
but 1he bit in themid dle(f rom 160to223 ) is 
used for a" hole bunch of oddba lls. Among 
these are a fe w useful ones like the £-sign 
(as well as the Yen). a collection or those 
litlle marks used to ma rk fool notes a nd just 
about C\ 'Cry single \•owel/accent combina· 
tion used in any language anywhe re! 

I ra ther felt 1hat 1hese latter . in part icu· 
lar. would be so seldom used thal they a re 
wasted ... would it not have bee n bet ter to 
includeawidersele ct ionofgrap hics? After 
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all, " ho nee d,;; an i "ith a Rumanian 
accen t? 

The so-called ')pn te gr:iphic-. · are thc­
mo:,t mtcre.)lmg featur e or the d1,pla) . 
" hich can be mo\Cd arnund a -.creen. The 
VIC and ANT IC chip<, in Commodore and 
Atari mac hine, prod uce \Cr) !,.m11lar 
c rfcch. bu t 1hc gcncr:11or m 1hc M5 1.'!, 
cxacll) the )ame 3.) 1hat III the Tl99 4A. 

There arc four i.cpara tc gr,1phie modes : 
32 b) 24 or Sb) Sa rca.'!,, " hieh 1sdcfincd as 
G raphic mode I: 40 b) 2.i or 6 b) ij block,;;. 
ge nera ll) u-.cd for tex t :~ by 48 of 4 b) 4 
block, " h1ch i, called Mullicolour mode. 
.ind at the \Cf)' top end )Ou c,1n ha\C up 10 
32 spn!e.) mon ng ag:urt!,.t a 16-colour 
pic1urew11h 256b) 192dots. and still ha,ca 
backdrop 1n one of 16 colours ! Thi,;; last 1,;; 
ca lled Grap hic 2 mode. and j,;; 1he one 
which auracted me mo,;;t. 

Unfon un.uel). org;im,;;mg and looking 
after the )Ub)Htnlial darn-are:t.) neCe).'!o3r\ 
to u<.e 11 effcetnd} " far from e :t.)). and 
re rill) nced.'!o)QnlC ~pccial funct ions 1odo 11 
proper!) . I 1mag111e that these are in 
Basic·G. since it """n't reall) practica l to 
t r) in Ba,;;ic-1 bccau-.c of lack of mforma· 
t ion and mcmOr). 

Allhoug h 11 can't real!) be Jc,;;cribcd a, 
part of the d1..,pla). It I\ v.orth mentioni ng 
the soundcapah1l111e,. largcl) bccau..e 1h1, 
i,;; ahocontrolled h) a ,pec 1al proce~sor . In 
th i, three )Qund chan nels arc pro,,dcd. 
toget her '" t h one no ise channel. and b) 
program ming "il h vcr,c and p;mac hc 
some preny amazing w undsca n be made. 

Storage 
Program and darn-s1orage arc on cas.scue . 
In thi s respcc11 hc MS is on a par wit h an) 
other machine " h1ch u~s 1his met hod. 
" hich is slo"· clum,;;y, and awk"ard at 
bes 1. and imJ)O""iblc a1 "o rst. 

The most 1hat can be s.ud for 11 ,.., tha1 at 
lea"! it'" cheap and av;ulablc, and thal the 
MSsa\eS and load.'!o tape "11h some degree 
orcon<1istcncy . 

Expansion 
Fu ll de1ail'i of the cxpan, ion capob ilities of 
1he M5 arc not )Cl a,ailab le. but appear to 
be imprcssi\'e. A) 11 sta nds. the machine 
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comes with one ROt\·1 ca rt ridge "h ich 
con1a ins 8a <;1c· I . Th i<; plugs into 1he ,;;]01 at 
lhe back. and b)' 1h1.'!o means the M5 
eliminates the "On.I hm11a1ion on 
machines at this le,el. "hic h is that the) ' 
te nd 10 be ,;;1uck wit h v.ha 1e,er language is 
provided b) the ma nageme nt. E xtra 
language s (if U\ailable) 1m·ariably take up 
,•aluablc RAM. limiting their usefulne..,s. 

Th ere is a bu ill-in Cen tronic<, prin1cr 
interface. a,"cl l a)por t<; fo rt he ' jO)pad s'. 
C<bSCIIC a n d T V. Th,s 1) a bit d1rferent. 
since there are three sepa rate sockets. It 
1ran..,pires 1hat one puts out a modulated 
T V·lypc ,ig nal, and the other '" 'o pul out 
un modu la1cd picture and sound signals 
which can be put directly into 1he newe r 
1ype of TV. " h1ch i) dc<;1gncd to be u-.cd 
" 1th vr R.)and mher'\tuff. 

Sord has plans "hich " 'ill defin i1el)' 
make a big diffe rence to i1s new baby . The 
compa n) 1s working on a 32K memory 
upgrade. :t di~k drwe and ;1 pnnler. a, "'el l 
a, se,era l app hc:uion progra ms in RO M 
cartri dges. 1\ dding 1hat lot to this machine 
will trans form it into something quite 
ser ious. I feel. Look for 1hesc m the 
au tum n. 

Operation 
People " ho 1es1 machine, tend 10 get a bit 
ja undiced a fter a while. All 100 often the 
new miracle mach ine spends a lot or ib 
time masq uerading as a pile of useless junk 
which h<-6 as ils ou1s1anding charaetcri,;;t ic 
1he abil ity to produce nothing al all which 
even lhe mo-.1 char itable pcr,;on could call 
u)Cful (or e,en inrell igible). 

ll app ily. the Sord M5 docs much to 
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dispel such glums. 11 works first time. 
doesn' t need a 101 of mollycodd ling and 
jigger)'·po kery to pers uade ii to continue 
doi ng so. and "hat's e,en belie r. it 
contin ues to v.ork v.cll. You don't haH : 10 
bala nce cold cart ons of milk on top, shO\'C 
ma tches in the back to kee p the plugs in, or 
press the ke)'S with se, ·eral pounds' force lo 
make lhem respond. 

In rac1.1hcn ices11hingyo u can sayabout 
the M5 is that in operatio n it is almos1 
in ,isible. and this is exactl)' as i1 should be. 
Far too man )' machines force 1hc user into 
unna1ural hab i1~ in!,.lcadof gett ing on wilh 
the job of respo ndmg 10 the user's 
com mands. 

Th e suppl ied Ba)ic ·I I!> prett)' much a 
S1andard Microso rt typc. lhough there are 
ce rtain mino r differences, notably in the 
keyword!,.. ASC() beco mes ASC II(). 
STRS() is changed to NU MS(). and there 
arc a number or new commands "'hich deal 
with the man ipula1ion of ~pritcs. Th ere is 
a lso a new"o rd in I IEXS(), "'h ichcon,erts 
I he String in 1he bracket,;; into its 11 EX (bai.c 
16)equ i,alcnt . "Jl1ishasbeenseen before. 
but onl)' m the larger Ba)ics. and i1sshccr 
con\en ience make, i1 "e ll v.or1h"hi le 
here. e"peeiall)' for manipulating the 
memory . 

Verdict 
E\•en 1hought heSor dM Shas3rnt hersmatl 
memo ry and is almos1 double the pr ice of 
its compet itors. I fee l that it is definitely 
worth 1he difference. since the saving.) 
which will be found in programm ing with 
the sprite-grap hics 3.) 3gains1 doing i1 the 
hard "ay will be considerab le. 

In rac1. the memory is not 1'1\ ~mall 3.'!o it 
might be thought. smce the M5 has a 
completely separate a rea or RAM ded 1· 
cated lo this. T he Spect rum purporh 10 
ha"e 48K . but of1ha1 ;1 good 7K is used for 
the ~rccn. )0 there·) onl)' 40K o r so ldt. 
This isn'I as big as )Ou might thin k, smcc 
)'Ou "o uld have to put in a lot of code 10 
handle the gra phics. 

On the M5. most of the work is do ne for 
you, and all 1har is left is lhe need to "-Ork 
out "-hat todo next. rnther lhan how 10 do 
it. M) on!)' rc'ICf\at ion is O\e r the 
doc umen1a1ion. "hic h ~uggests 1ha1 !here 
is cons ide rab le untapped potential in this 
machi ne. bul then foLlstopro" idel he keys. 
I "'antcd to kno" much more about the 
beast. 

Quality costs a 1i1tlc more . but 11's 
usually wort h pa) ing for. I feel that t he 
Sord MS is a qua ht)' mac hine, and " ould 
~trongly recom mend it toan)·one con~idcr· 
ing buying a small micro for expe rience . 

- L-SIIA runnmg at J.5~Ml lz ------........ ----.......... 
4K Ull('r-mcmoQ, 16K \ 1dcomcmo r).cx pandahlc 103.2K 
RK . cxpandahk 10 16K ,,.,th RO~! car1ndgc 
16ooloul'. l65 lencN. numhcr, and,)mboh . .i d1~pla) rnodc"~ 
Membrane !)pc ,,.11h !io5 lc>~ 
3,oiccc hanncls. I "h1tc noise. 1·special soun~· 
Tape (.,,.,th remote control). C'cntronK'\parallel pnnicr, TV1ochannclJ6, 
Con1pos11c, 1dco and wund 
Tape 
11,ghst rcclstor~ 

" 
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SPECTRUM 

Martha 
the killer 
..._.M adMartha .,.... 48K 
Spcc1rum ,,,_ {6.95 ,...._ 
M1L.rog<'n ,.,... Cassette 
L..plpB aste ...... Ma,lord<T 

Y~u\c Lapped alien~ by the 
bar rcl· load . and you\e mun­
chcddobllllt hey"recomingou1 
of )Ou're ear... You\c worn 
your brain cell..,do"n 10,;;tumps 
1rying to ki ll gianban d gonort h 
and enter ca,1lcs and find 
ln)''>terious black boxes on con­
cea led ledges in subte rranean 
C3\'CrTI<i, 

M a) be from time 10 lime 
you\c wondered "hY hardl) 
tln)Onc "' rite .. game, that com­
bine 1he tY.o. 

Well. nov. '-Omebod) has. in 
the shape of 1hi'> deeply sexist 
game. ~fad Ma nh a (men get 
chopped up in thi s one!). 

Objectives 
You are the weedy 1 lenry 
Linlcfcllow. a puny specimen 
of manhood improbably mtU"· 
ricd 10 a mapping great wife 
Mar1ha. Marth a hk~ nothing 
bcuc r tha n to go charging afte r 
you wit h an axe. gi\C O the 
.. lightest prO\ocatio n: muse bea 
founder member of the Socie1y 
for Culling Up Men (t hat's 
SCUM co you) . 

Hut )'Ou pla n 10 thumb your 
nose at her by sceali ng the 
"eck's housekeeping mone) 
and hitting lhe town to gamb le 
and drink it away. You'll ha\e 

First impressions 
The label hardly does justice to 
this complelely dotty advcn · 
1urc. The re's a rathe r washcd­
out loo king picture or the 
nu ghty Mart ha. axe in hand, 
ga ining on the swea1ing I fcn ry. 
There's a brief set of loading 
ins1ruc1ions, an e,en bricfe rse l 
of adventure comma nds. and 
thaf"sit. 

There's no hint 1h:H you can 
)3\C the game . though "'hile 
loading the game it pauses to 
as k you 1f )OU want to load a 
new game . 

Then it'~ into a title ~rccn 
wh ich gi\ C~ you the gisc of the 
plo1 and tcllS)OU: ' l f)'OUCSCape 
"'11h the lolly. you can explore 
the bright ligh1s at your lei­
sure ... or peril! I l it a key 10 
begi n. the Spcc1rum plays a rea l 
ll ollywood·\lyle B mo, ·ie 
theme lune . and the hun 1 is 

In play 
You're in the bed room, tom· 
plele with blue bed. purple door 
and a chamber pot. One thing 
this program isn' t shy abo ut is 
the use of colour . No wonder 
I fcnry feels the urge 10 get ou t 
from time 10 lime. 

You scuule a round 1he 
house. wich plen ty of JOlhes in 
store for you a~ you open the 
\'3rious doors, thoug h sadly. 
the pic1uresareonly there when 
you first enter a par licula r 
room . You ha\'e to ban ish 1he m 
if you wanl tocarryon playing. 
The nur -.cry i,; ta ~ly. complcle 

withgi an tt cddybe ar . The pie« 
tit rtsisra11u. thoug h . must be 
·Toe WEE ROOM ', which of 
course stars 'Th e Throne '. 

There's .some thing rat her 
weird abo ut 1he geograp hy of 
1he hou se. You land up near an 
undcrstairs cup board at one 
point. and if you decid e 10 iry 
going upslairs. you land up in 
the bedroom again . You never 
actually come dok·,u,airs. 
though . And ob jects which you 
find in cupboards and lake away 
with you somehow miracu lous· 
ly see m still to be t he re if you 
take a second loo k in the 
cupboa rd . Minor po in1s, 
ma)•be, but 1hey could do wi1h 
bt'ing tidied up . 

I lungry cats and crying 
bab ies arc the biggcs1 danger in 
this part of the program. as they 
are liable 10 bring )'Our s"'eet 
spouse run ning . Once tha1 hap­
pens . !here's 1101 a 1hingyoucan 
do a bout it. You get a grand· 
s1and view of your own ex«u· 
tion. comp lele with insiant 
1ombstone (will someone 
please wr ile a program withom 
tombs1ones in it ?). 

I found the cash and helped 
myself . So far. so good. but I 
was immediately brough1 co a 
Slandstill by 1he diSCO\ery tha1. 
10 ge1any fur1her , I wou ld have 
10 bea1 what I found tobe a very 
t ricky arcade- style game. I 
plugged a\l.'ay at the game. time 
and lime again. 

Time and lime again I failed 
to beat ii. Martha ca me run ­
ning. and it was back to sq uare 
one. 

I would have welcomed some 
short cut 10 get me to 1his poin1 
with just a coupl eo! commands 
ra1he r than makin g all 20-odd 
mo\·es1ogct ther e-especia lly 
since response t imes a re dread­
fully slow. 

At long last. hearc in mouth. I 

:.l 

crack ed it . Picked up e noug h 
pou nd no1es. didn 't trip mer 
the cat 100 many 1,mcs. stilt had 
a life left. I "'as on top of the 
""'o rld. assuming tha l now I 
would be able 1osa,·c the game , 
and wouldn' t hav e to go 
through all that lot again . or 
explore 1hc house for the 
twenty-fifth t ime . 

But then came an c,,en worse 
shock . . . and I won '1 spo il 
your undoubled pleas ure by 
telling you what came after 
1ha1. Suffice i1 to say 1ha1 the 
only way I go1 an idea of what 
else happens was by taking a 
look at lhe program lisling. 

And !here 's ccriainly a good 
dea l in there. Casinos. -.•i1h 
ple nty of opport unity 10 fritter 
away you r ill-gonen goodies a1 
roulette, pubs. cinemas. c, ·en 
an establish ment named 'Fifi's 
Fu n E mpor ium'. Gosh. 

But don' t e ver forge t tha1 this 
pan of the program, too. is 1101 
the least bi1 Martha-proof . Sa\' e 
the game. for goodness sake . 
before you do somel hing dafl 
and get 1he chop. Again . 

Verdict 
Thi s is a game to invest in - but 
only if you have eil her the 
pa1ience of a dead donkey. or 
)'OU0 rc a nat ur al wonde r at 
unexpecle d arcad e ac1ion. It"s 
funny, it"s gen uinely o riginal, 
and 1he graphics are great 
thou gh il's a shame 1hey vanis h 
when the texl appears. 

True. il'sse xisl and violen 1-
but aher al l. ii isn't c, ·ery da y 
tha t the womm gel a chance Co 
tak e aswingat 1hemtn. Sogcta 
slice or the action . 

Sllirityfawettt 
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Sell your 
unwanted 
Software! 

80 % of original price paid ! 
Any home micro ! 

Special opportunity to get into 
games programming will be 
enclosed with details sent! 

Spectrum 16/48K - ZX81 - VIC 20 - Commodore 64 
Dragon 32 - BBC A/ B - Orie - Acorn Atom - Lynx 

and Newbrain. 

s~~df~rflilldeta~st~:--- ---- - : --- --- - -- -- --------
' COMPUTERHOUSE PCN l Name ___ _ _ _ 
: Address. ____ _ 

FREE POST 
ILFORD 

ESSEX IG1 2BR 

:----- --1 _ ____ _ _ 

I :-------
1 
I 



JUNE SATURDAY4th (10a m-6pm) 
SUNDAY 5th (10am-4pm) 

THE 
METROPOLE HOTEL 
AT THE 
NATIONAL 
EXHIBITION CENTRE 

Birmingham 
VISIT THE COMPLETE SHOW FOR THE HOME USER AND SEE : 

A COMPLETE cross section ot all hardware and software available to the home user. 
A FULL RANGE of home compute rs pnced from £50 upwards. 

A COMPU TER ADVICE CENTRE run by independent expens tor the answers lo all your 
ques lk>ns. 

WIN WIN WIN rwo COMPUTERS- on• to• ~ou ono 10, • ~hoo l ol rourcho ,ce 
10 be ... on i11 • •en v,o,,. FREE"'"'"' form w ith &dYanco hcllel '! 

ADULTS : t 2. 00 
UNOEA 8s I OAPs: FREE 
25'11 DISCOU NT for part iHo f 
200, mor e 

PASCAL FOR THE 
ZX SPECTRUM 

H1SOft are~ to announce the availability of Hisoft Pascal 4 
fOI' the 48K ZX SPECTRUM. 
No kmgef do yOU htve to put up w.th the slow eueu tion speed of 
BASIC pr-ograms; Hisoft Pascal 4 produces progtams that run 
between 40 &net 100 Ives 10011 1.mes fastet than the equivalefit 
progra ms written in ZX SPECTRUM BASIC. For e11ample, a 
program to sort a 100 ffleffleflt auav of numbers W'!to ascending 
o,def 1akes 60 s,e,conds in BASIC, while HP4 produces I prog1fm 
which does the same rhiog in 0.6 seconds! 
NOW '(OU Ind vour children ctin learn to program in an e fficient 
and structured way by using Pascat, the favoured langYage in 
schools Ind univetSltiet 
NOW vou can wr•t• games programs etc . which runH fast as you 
need them to without having to resort to • ssambl« or machine 
oode. 

YE!i,SDGAME!il oncasse11c1ora11 
FOR YOUR MICRO lhc.' followm~, 

NOW you can use a Language wh1eh requires monimal re·leaminv 
when you move lr0tn your SPECTRUM 10 another computer; 
Hl$0h Pascal 4 has all 1he essen1111 fea1u1ei of Standard Pascal as 
deladed in the Pasc•I USoef Maou1I Ind Report - by Kathleen 
Jensen 1nd Niklaus Wirth, the man who de,.gned Pascal. 
Hl$0h Pascal 4 11 1 prolewonal piece ol software designed by a 

~ ~~1~1::' ~~t=bleco::~o;.~JJ:.'' -
~~:i',1,a:~ ~=~8;:.':~~~~l~tr~~~~e~ 
INCREDIBLE price of : ONLY £25 INCLUSIVE . 
w,a1sot1Mapowel'flAasstmbler . disassemblelandoebuQoer~Cllld 
DEVP.tie Tiws1rdldeSalasias.semolerttlalallowscondruonat~andhas 
ma,yl$Ul'l'lb!erCOIIVl'lln05 . allbellr,odlsUSeml)ler and a~ rwtlidl isw,y 
NS)'101Mandhasa,gllsteflldty Thllffllrt1pnagtc:omeswMatony11aoe 
mnia l9JY!f'l9Mloetaibolthesyst1mll'ld OEVf'ACcostsonlyC12 50inc:luSN8 _.,_ 
dt:tMITOOAYto 

,~ ... ~.~~! 
L'"" SMIMDOll 
5Jl3il! 

Tel. 10793 ) 26616 !A r'lsw e ring m ac hine ) 

Eilrc:lair 
!iPECTRUM 
ZXBf LYNX 
DRAGON 
ATARI 

Nam.,~~~~~~~~~~~~~-....: 

Add,as~~~~~~~~~~~-~<-
MAIL ORDER ON LY 

PCN MAY2'7-JUNE2.1983 



1ionedsoclose 1oge1her. lde nti · 
fication of t he cont rol kC}S v.tt) 

F th 
made ea)yb) thc1 nclu~ion ofa 

ry e ,~mplau:. 

In Play mushroom The Robo;ds. wh;ch look 1;kc 

.._ F,.:n1>S,,... \pttlruml K 
MN H lt'i ,....._. Oluck.11h,. 
IT"flJ?..1 •F....t {"',1,cc ..... 
¥. II ~ .. . B ,1.: r .('1111,n 

Frenzy may be se t in deep 
spa ce. around the Fon:~ of 
Faln on in the distan t Faluvia n 
Entpi re. but it bears more Chan 
a flee1ing rese mblance 10 Ber. 
ze rk, a fast·act ion game yo u 
may have met much nea re r 
home. at your local arca de. 

In Frenzy. as in Bcrler k . 
alien annihilat ion i) the nam e of 
the game. 

Objective 
The ene my in Frenzy is a pac k of 
Robo ids. rogue killer robots 
and 't hre e meter)o f mechanical , 
hell. ·,,.,h ich lurk in the maze of a 
wrec ked space sta tion. 

Only one can play. amf )'Our 
task istodcst royt he Robo 1d)by 
using the key) 6 lo 0. which 
move you left. righ t, up . down. 
and fire your blaster. 

Poin ts are scor ed when yo u 
hit a Robo id, with the ru nning 
to tal dis played at the top of tHe 
scree n . a long ,,.,ith che number 
o f lives yo u ha\e left to )OU. 

You have t hree 11\·es in all. but 
one is los1 each time you run 
into any of the walls o f the 
maze. or co llide with a Roboi d 
o r are hit by an ex plodin g pod. 

First impressions 
The ga me is rela l i\·cly easy to 
pla y. but I didn·t like th e wa y 
the co nt rol keys ,,.,ere prn;i. 
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mu)hrooms v.ith hu le feel . 
move arou nd the maze al a 
sedate pace as you zap them 
into obH, ·ion. Occasion a lly 1he 
shool ing sp ree is interrup1ed by 
a n explod ing pod which can c~t 
you a hfc. 

I quickly develope d a 
strale gy 10 avoid the explodi ng 
pod. By lea, ing the maze ,·ia 
one of the e~us provided you 
would fin d your~ lf in another 
maze. minu s the pod. Bui the 
d1l>3d\/an1age of 1his is that if 
you have on ly two Roboids to 
des1roy. the new maze fills up 
with )C l more· of the linle 
peris hers. 

In all 1herc are r.,·c le\'cls of 
play. 

The graphics arc qui1e 
good. but the sound is poor. as 
wellasbei ng lowinvol ume. l1is 
ext remely easy to ge1 a high 
score. as 30 is consi dered high. 

Verdict 
A boring game a1 fin.1 but wilh 
pe rse\•erance 11 slo wly grew on 
me. 

Th e sound cou ld hne been 
bette r . and the po imsneeded to 
ach ieve a high sco re should 
ha\e been increased. 

Overall the ga me is quile an 
accurale represen tation of its 
arca de cou nte rpart. though 
minu st hc~u nd. Tm,o,Jonf'S 

RATING 
uttin(_.i ,..,._ 
U..ofm.chin• °"' .. " ..... 

SPECTRUM 

Cashon 
the nail -- ·k~,-,.,._ ..... 

Spr\:1n,111P'ttl0til"1"i1·4"ol\'dt 
__.Ofdc:r J ....... l..1,-ma,,of 
crn~""~'•••t< n,cnc 
i...s-. s--i!hm.«,dc-~ 
l"()u1~ ------ '-ont ..... 
M,11lonkr. '* H '"" tb. \ k 
•.torhc--rdc lcri 

W ith a ga me ca lled Head· 
banger yo u maybe do n 't expec t 
any1hing too subtle. which is 
ju st as v.ell as )OU certainly 
don"t get it. The storyl ine is 
different from Space Invaders. 
bu1 th e id ea 1sthe)[l me. and the 
main d ifference is that here 
you·re ac tuall y encouraged to 
get under the missiles raining 
down on you and let them 
smack )OU on the head. 

Pres um ab ly it's aimed at 
ma~ hi )tS an d 1hose ,,.,ith a 
men tal age of six or under. 

Objectives 
The man with the iron head is 
Chico - no relat ion to Donk ey 
Kong's Mario. of course-and 
you must run him along the 
bottom or the scree n 10 trans­
pon bags or money from right 10 
left. 

The r e are four bloc ks prov1d· 
ing she lter fro m the hammers 
com ing down from heaven . and 
each bag of cash successfu lly 
mo, ·ed re stores one of the 
block~. Chico is moved by the 
·n· and ·m· keys . 

First impressions 

ou~ instruct ions. about v. hich 
the bci,t 1ha1 can be ~id is that 
)OU needn·1 sit 1hrough the m if 
you don' t wan I. 

In Play 
As Chico runs bac k and forth he 
can earn point... b) nutting the 
hamm ers, though he has to be 
direc tly unde r the m as a body 
blow wil l lose him one of his 
th ree lives . He , tarlS co ge t a 
headache af ter ten blow). 3) 
whowouldn't.and he mu~11hen 
aue mpt to nut one of 1he 
occas io nal red ha mme rs. which 
carry aspi rin . 

He can in fac1 hit a red 
ham mer at any time. though 1he 
longe r he lea\'es it the more 
po ints he scores. 

The hammers come do Wn 
ever foster. of ro ur!IC. and with 
the red ones increas ingly di ffi. 
cult to pick ou t )OU must 
C\'entual lysuccu mb and asce nd 
to hc adbangers ' hea,en for a 
score. 

Howc, ·er. long runs arc rare 
because the charac ter is too big 
an d clumsy to manoeuvre 
thro ugh the to rrent o f tool s no 
matter how n imble-fingered 
)'OU might be. 

Verdict 
With such a wealth of mate rial 
av ailab le for the Spect ru m. it') 
har d 10 see .,.,.hy anyone .... ould 
go out and buy this . You are 
offered a h igh·-.co re facilil)', 
a nd )Our sco re is grade d from 
Barry Manilow, to I lca dba n­
gers. Try as I might.an d I didn 't 
feel th at much inccnli\·e. I 
couldn't get be yo nd a sco re of 
9.600. which made me a Donny 
Osmon d Oass I . Mike Gtrr•rd 

The revie,,., cop) didn' t come RATING 
with the four-colour insen tha t Lastincappeal ~ 
i.s app arently now ready. but in PI.IJ•bilitJ ~~ 
an )'Caset hegameitselfincludes UMofmachine ~~ 
the long and allegedly humor· Offr .. Hlue ~~ 







1"'° lop edueetk>NI a-,.,.. 
~Ht.MNl~on1he 
BBC Micro put together 
here on one~• lor 
twtce the l1,1n on "'9 ORIC-1 
Mlc101or1he48 K ORIC·1. 
CW,,CJ .IO !ftc. 

Ill 
Two cl•ulc ga me• repm,, 
d!K'ed here lor y0ur 0AIC · 1 
Micro to test y0ur mental 
9911/ty and relluff to the 
full . 
Forthe48KORIC ·I ONLY 
Ont, CJ .IO lftc . 

' Ill 
ALL PRICES FULL INCLUSIVE OF VAT AND P&P ­

NO MORE TO PAY 
All advertised software Is In stock NOW and will be 
de spa tched within 48 hou rs of receipt of order . 

* SPECIAL INTRODUCTORY OFFER- DEDUCT £2 
FROM TOTAL WHEN ORDERING 3 CASSETTES! 

S
IJIK (l) 24 HOUR ANSAFONE 
a tware 

Ll.fflJ•ted 9 King Street , Blackpool, Lanes. 
Telephone (0253) 215511 



ll'M ,'d2:.lr !\ ' . ~ 
To launch our ser ies of round·up pages, Shirley Fawcett put s the finger on O rie ga mes. ~ 

Orie extravaganza
0 

Orie games are finally starting 
to bust oul all over , and all t hose 
be nighted souls who've been 
waiting for the machine are 
gett ing their hands on it at last. 
We have had a fair number of 
Orie tapes plopping through 
our letterbox. so this week 
we've given a bunch of them a 
speedy spin. 

DEATH SATILLITE 

• 
;:if;~a;~~:~th 
Sa1cl\i1e·. trum· 
pe ts Advent ure I 
f rom A & F Soft­

ware. Also known as Death 
Satellite. t his is a terrible talc o f 
gcigcr counter.; and deserted 
space s1a1ions, skeletons on 
beds and radioactive waste 
rooms, and radiation pills that 
don't work . 

Death Satellit e, despite its 
ra ther technicolour name. is a 
plain black-a nd-white-and ­
occasionally·red text adven­
ture. with what looks like a fa ir 
number of twists and turns , and 
a good-sized space s1a1ion 10 
explor e, 

You kick-offwi1 h 1he obl iga­
tory loud Or ie squeak - lhe 
only sound effect I came acros.s 
in a game where even the geiger 
counte r doesn't actually 1ick­
and wi1h a scrappy li1tleshee 1 of 
instr uclions tell ing you ten of 
lhe usual TA KE . NO RTH etc 
comm ands . 

Th ere are lift shafts and 
control rooms . med ical centres 
and engineeri ng workshops to 
be found. You also need fuel . if 
you arc C\'er 10 make a getaway 
from 1he Deat h Satell ite . But 
the only getaway you' re likely 
to make will be 1he one I made 
several t imes, by dropping dead 
from radiatio n sickness. 

OTHELLO 
Othello. from 
Kenema Associ­
ated, is a \'ersion 
of the well-worn 
computer game 

where you slap your counter s 
eithe r side of your opponenl's 
and sec their cou nters change 
colour 10 becom e yours. 

The instructions for this one 
are fairl y good. allhough 
they'r e only there within the . 
prog ram, not printed on the 
packaging . But there are other 
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drawbacks. 
Yes. it iJ lrue, the Orie is a 

micro tha l prides it.self on ils 
sound -ge nerating abilit ies. But 
good grief. must eager Othe llo 
players racking their brains to 
plan 1heir game strategy five 
move s ahead have t heir ears 
assaulted ? 

And therein lies 1hco the r rub 
with this game. If you opt to 
play against t he compute r -
and lei's face it. t here's not 
much point in buying a compu· 
ler casseue if you just want to 
play a boar d game wi1h another 
huma n being - you might as 
well allow a good afternoon for 
every time you play. You'll 
need it. 

I started the game up. A 
bright red board. with two 
'black' - actually t ransparent 
red - and two white pieces at 
thecen treappeared. I asked the 
Orie to make the first move. 
Mo re than three minutes later. 
it wasslill thin kingdeeply about 
what to do ne xt. Even afte r it 
finally made up its mind, ii had 
the nerve to announce that ii 
was 'Check ing' the new move, 
which it made in a flurry of 
rea l!)' very loud Space Invaders 
noises. 

'You must realise that the 
Orie plays a fairly high level 
game, and beca use of th is la kes 
a fa ir t ime to think before it 
moves'. the instructio ns warn 
you. Indeed. 

ORICTREK 

• 

Orie Trek comes 
from Sala mander 
Software. a nd if I 
though t Othello 
was loud, Trek 

leaves it way behind . l t' s$0 me­
thing of an empty-room- _be­
hind-closed-doors job. St ill, 
Sta r Tre k was meant to be 
played wi1h volume turn ed up. 
a nd this version won' t dis­
appo int in that respect. 

OricT rek is more or less the 
same anima l that Salamande r 
has already put out for the 
Dragon and others. It comes in 
the usual tough plastic box with 
aChek hovo r Kirkorsornebody 
on the cover. This characte r 
looks a bit like Rudi Nureyev 
about 10 have his teeth out in 
fro nt of Spaghetti Ju nction -
but it beats the packaging on 
most Orie software. 

You choose your game's 
level of difficulty, and its lengt h 
- anything from long to e ven 
longer, based on the size of 
galaxy you get lo defen d . You 
are issued with a ten page 
manual te lling you how to play , 
and trott ing you through the 
mean ings of !he Sta lus Light, 
!he Ene rgy Warning Light and 
the Uhura Ligh1. 

elegant- loo king an<l even slow· 
er-play ing versio n of Othello 
than the Kenema one. H ere, 
the board is no more than a 
mat rix of red dots. and althoug h 
you·re asked 10 name your 
moves by enteri ng X, Y num· 
bers. noXo r Yismarkedonthe 
axes of the boar d . 

AWARI 
You can launch hyperprobes ~ Awari. from 

and photon 1orpedoes, and fire Kenema once 
your phasers. instruct Scotty to more, is pleasant 
power up the shields, whi22 enough, if rather 
around !he galaxy on quadrant unamb itious. Ifs 
powe rand dockwithSta rbases. 1ha1 good old African game 
You can get shol at by Klingons where you move sto nes aroun d 
and fly into supe rnovae and (all 12 holes. The inst ructions for 
down black holes. And finally , th isgameareonceagai n onlyto 
if all else fai ls, you can blow up be found within the game, not 
spec laeularly. Stirring stuff. on the cassette label. but it's 

MULTIGAMES 
Tanso ft's own 
O rie Multigames 
I is altogether 
quiete r. Five -
yes, count them 

- games reside on this cassette. 
just wa iting to provide you with 
'Hours of Fa mily Fun'. Take 
your pick or 1wo from Band it, 
Projectiles. Colo ur Match. 
Oues l and Rcversi . 

I had a go W1th Ques t, which 
turned oul to be a fai rly dece nt 
adve nmre game set among 1he 
usual fantasy props of rambl ing 
forests. caverns, ravines. mazes 
and oake n doors. usually lock­
ed. I found a spot marked 
'Bi lbo Was Here·. but no Bilbo. 

I also found nowayoutofthe 
adve nture. 

Bandit, on the ot her side of 
the tape, turne d out to bea fruil 
machine game, and had the 
whole PCN office cracking- up 
wilh laughter. It doesn't do 
much but what it does, it does 
wi1h very silly sou nd effects. 

There's a very nasty me lody 
thal gets pla yed each time you 
pull the handle of your machine 
and the reels spin aro und. 
Then, i f you hit the jackpot. 
there's a rather bizar re se1 of 
z.ap, zap. zap sounds and the 
sight of round things- pres um­
a bly coins - falling oul of the 
machine's payout slot. 

As for Projectiles and Colou r 
Ma1eh. I couldn't get them to 
LOAD for love nor money. 
Rcversi I did mangage to raise 
from 1hcdead. on ly to find a less 

easy 10 get 1he hang ofi1. 
Unfor tunately. there's not a 

lot to this game. The board is 
simply a green rectangle num­
bered top and bottom. there are 
different levels of play. and 
there's a jollyc hinkingsound as 
you move the s1onesaro und the 
board . 

OUT-TAKES 

' 

At least Awa ri 
~ ~ LOADs. Among 
~, the PCN pile of 

the also-rans for 
t he O rie - that' s 

games that simply would no t 
LO A D at all - arc Zodiac 
Adventure from Ta nsofl. an 
everyday tale of treasure hunt­
ing with- appare mly- lots of 
sound effects. music and col­
our, and Salamander's Garnes 
Compendium, featur ing such 
goodies as Donk ey Derby. 
Kingdom, Viper and Space 
Stat ion. -- -27 .,._ __ ....,._.E 
5--a: BNI 4Ql.. (0273) n 1942 
-Orie Trek, '9.9' : GUICI 
CompncliUIII, £7.~ - .... 
..... ......... . One ....... . -- -· Martboroup C>rift, Worte. Avon 
8S22 OOO. (0934) 213"-
0dlello . '6.60: Awari. L.BiO­
mllil order. One clalen . •• , - -8JOH,...._. 
~ Ml87JD,(061)22J 
621D6-A.dwnc111t I (Dealb 
Saldlik). '6 .90- _. onlff, 
Oricdeakn . T...a -JCW, 
Mc....EJy . ~.(m,))2271-
Zadt0<.'9 99; Ori< M.._ I . 
'6.90- allil ordn, One dcalen . 

" 



Pro Pascal 
ISO Standard Pascal 

• Fully impleme nt s all aspects of the 
ISO Standard 

• Separate comp ilation facility allows 
large programs to be subd ivided into 
manageable segmen ts 

• 64-bit and 32' bit real arit hmeti c 

• 9-digit (32-bit) i ntegers 

• Str ing handling extens ions 

• Random access fil e hand ling 

Pro Fortran 
ANSI 66 Standard Fortran 

• Complete implem entation of the 
widely used ANS I 1966 Standard 

• Ver y fast REA L, DOUBLE PREC ISION 
and COMPLEX arithmetic and 
functions 

• INTEGER is 32-b its, but 8-b it and 
16-bit integers are also provided 

• File handling extensions from Fortra n 
77 include rando m access, error 
tr apping and end -of-file detection 

Each is a tr ue compi ler , generating bi nary machi ne-code p rograms which make ful l 
use of the registers and instructions of the Z80 processor. In either case, the comp iled 
code is re-entrant , enab ling ROM -based applica ti ons to be deve loped. Files can be 
inte rchanged between prog rams coded in the two languages. Mixed language 
prog rams can be wr itt en, and As sembl er -coded modu les can be linked in to object 
prog rams, using the li nk-edi tor and run -time libra ry supp lied as part of 
each package . 

~ Spero 
The se are top-grade profess ional soft ware 

products , written and supported in t he UK. Each 
comp iler costs £220 + VAT for a single-machine 
licence. The configuration required is a 
Z80 -based mi cro with 56K RAM , 200K disc 
storage and CPI Mor CDOS. 

Prospero Software Ltd. 37 Gwendolen Avenue London SW15 SEP Tel: 01-785 6848 
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~ProgramCards 
Once more we have rummaged 1hrough 
the Program Editor 's pile of submi tted 
goodies to prod uce another fine selection 
o f PCN ProgramC ards. Don 't for get 10 cut 
these nine cards out and file for future 
reference with all the 01hers you already 
have. 

This week 
We start with a t imely small program scn1 
to us by Rex Tingey. of Holywood- the 
one in County Down. not the film place. In 
keeping with the obses!.ion of the media 
with the fonhcoming Ge nera l E lection 
you can use this program on election night 
to keep track oft he result s as they come in . 

Once your result s arc ente red it is a 
simple step to produce multicolou r bar 
chan s of eac h individual result or. with a 
small amount of effort. extend it 10 show 
1hes1a1eofthcnationasa whole. Perhaps if 
you arc fast enough you can eve n ma nage 
to predi ct the outco me befo re the huge 

computer s used by the telev ision com­
panies and their pundits. 

All you nee d 10 beat these peopl e is a 
Commodore 64: the program itself tak es 
up only 2K! If you have a different 
compu ter Rex tells us it sho uld be fairly 
easy to convert to othe r machine s. We wish 
you well wi1h it. 

As promised last v.eek. all you BBC 
owners/users can. with lhe program from 
A Randles , of Ne w Brighton , Merseyside. 
now slan t rundling through t he memory of 
the machine to see whal it's doing. 

Facilities availab le in th is neat ly struc­
tured program arc options 10 tabulat e 
me mory in hexadecimal . modify memory 
in hexadecimal.convert decimal 10 he x and 
vice \'ersa. 

Philip Arnol d . of Thornt on I lea th. 
Surrey, has made a\lailable to us his 
enterta ining game Mun chman. This is a 
Pacman·lik c maze game written in Basic 
for the Sincla ir Spect rum showing good 

PffiProgramCa,ls 

Election Barchart Card 1 of1 

graphics capabih1y with animatio n. 
Philip himself is a student member of the 

Croydon Microcompu1cr Oub (whose 
meeting was reported in last week 's 
O ubnet) and has produced many good 
games for a variet y of machines. 

There's money in them 
programs 
Arc we to assume that most of you arc not 
interested in receiving financial rewards 
for the fruits of your co mput erised 
labours? Surely not! Well. the answe r is 10 
send in yo ur program, on disk or cassette. 
with a plain paper listing and brie f notes. 

Once this is done you can look forward 
to seeing it in print, the re by increasing your 
econom ic stand ing at our stan dard rates. 

Give usa RUN for our money. 
Con1ribut ions shou ld be sen t to: 

Program s Ed ito r. Prnorial Computu 
Nt ws. VNU . fa·elyn House. 62 Oxfo rd 
Street, London WlA 2HG . 

8312EB , ------------------------. 
A sma1r program to display results o4 ~ in bar cha rt lormat. Reier to 
ProgramCafd 8307CC lor control character explanation. 

1 N'J (I >•" BAPOATE" NS<2)••WYNC~" td <31•"SOIJTI-NW" NJ (4 )•"" 1DSTOI£" 
10 14t<5)•" FIWTOH" SP-s• · 
20 FOR:J•!T07 REACAf ( I) tE:"H FORI• e ro:; f?(AD','S <I > HE)( J 
38 FORl•0T0'5 li:EADCI CI> tUT GO$Ut999 
<lO F°'1G•ITO, FCFM-eTo, F'EADXS(0, 10 NE"ICT NEXT 
,e i,,PUT"IIJWD ll f" ; wt L~ EH(lnJ Z•t9·1tlHL'2• 
50 For.'G-1 T05 IFWr• tl-S(O•THUU 10 
39 tEX T IF"Wl•"AGfllWTI-Etf'11'3TFll'E•9 r,oro,a 
:10 IFWJ• "RESU..T"THEHGOSU!l900 FOR:J•0T05 11 1 >-R({ • NEXT F ... •1 GOTO.ZOO 
100 PFrnrEPE LLIHG•· F)R'~•ITOZOOO ttE:T oor~ 
110 IFMISTAl<E-9HEJ111-9 GOTOl :38 
126 oosu,,oee FOP.l•OT05 II' I ,Kl) N[(T 
13e ll'FUT" ll:'Ot,S IIHIIIIHll l",11 8• 
140 IHPVT" "LFIBR INIIIIIIH lt" ,11 I 
1'9 ltFUT" ll. JJtl IHIHHIN IM",11'2> 
It.a JHPUT"4"'-LC IHIIHIIH• r ,,..(J• 
179 IHPUT".._ 111 IIIHHIHll l",11' 4 • 
180 WPUT"'•JHDP IIIIIHIIII .I JD,,_.<,• 
ZOO FOR1•0 T(ni SP•II( JI IFSF')S'HH£HS5•SP 
llO 11[:,cT TT•IITT(SS/48) IFTT<,OOTH£HTT• lt{T(S'.)..1Je) 
lZQ IFTT( IOOTHOHT• l/'lT( SS/23) 
239 GOSOl99'9 PPIHTSPC<Z>" ::l.1"WS-cr 
l 4a S•7 FORl•OTO, X•ll(J 1,'TT V•IUT(Xl 
~ FOR:J-9T03 PRINTCS(l' " ::l"LEFTJ(SP f V•Af (IIH'S • IX-V1n 
0:69 IFJ •ITHEtf'C>IHT"'Crll J (l1STR S('\1(!11; ~ltlT TAB ll >:-tf :0 I' 
27& tEXT F'PIHT"' ll "' tlf><T lFFL•9T)EJFORl-9T~ 11 IJ-0 HEXT FL•0 
Joe OETAI IFAl •""'Tl£N300 
310 SS•0 GOT°'9 
'3'00DATA" • •.• • • " l!I " !I " I""","/"' 
310 DATACOH,LAB,LW,ALC,LIJ.IND.• :r ,• o •, '1'',• 7 ,• .. • " 1rr,," 
J29 DAT~J TE, SNITH, WEAVE!". CHAPL TOH, l'WftlD , FIELD . BLACX,GROSS,PA(;r.ER, IR<'lf'~ 
J:39 DATAHEWTOH, YESTEY ,GREEN, TAVLOR:, wEAF'ER, HOCSON, CAAIC...EV, JE ST()II, IROWH, COH 
3-i0 DATASNITHSOH,BIL TOH,STJGl'IAN,NILLEV, BlUETT. STPEET ,ENGLISH, TARGE,OOFFE, FULTOH 
999 PRIHT":TSPC<9 >" A. :RESU..T OF V>'-ElECHO I" PETm-1 
1999 FOfU-STO, R<P-R(l)+V( I > HEXT RETURU 

Commodore 64 
Commodore Basic 
Application: General lnt8'81t 
Author : Rex Tingey 
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YOUR SEARCH FOR COMPUTER 
GAMES ENDS HEREAT ••• 

• • • 

32K Rampack For Your Vic 20 
Special Offer 

Choose any of the following Gemini software 
cassettes 

requiring 32K memory. 

1.- 4. Invoice Statements 

2. Stoclc Control 5. Home Accounts 

3. MalllngUst 6. Commercial Accounts 

SPECIAL PRICE £59.99 (Inclusive) 

Send to: PLUS 80,31-33 LOWER ROAD, HARROW, HA20DE. 

SOFTWARE 1. 0 2. 0 3. O 4.0 5. 0 6. O 
32K RAMPACK ON ITS OWN £49.99 0 
16K RAMPACKON ITS OWN £37.99 0 

INDIVIDUAL SOFTWARE 
PACKAGE5 £19.95 1.0 2.0 3.0 4.0 5.0 6.0 

Name .. Address ... 

Tei.No: .. ,,,.._-~~ 
No.1~14clap~ a..-OMllr~ 

dlIDDOlill 
The 7th ZXlllcrofalrwlll be onJune 4that 

AleDDdra Palace Exhibition PavWon London . 
It's twice: as big as the last show 

Easy to get to from any part of the country! 
Come along and see: every thing for ZX computers• 

•Software:··~ r~~~:O~~JJs! rsaubs 
Practically every manufac turerofZX products 
Admis51on , Adults £1.00 .KJds (under 14) SOp. 

PCN MAY27·JUN1;2. l98J 



~ProgramC..-ds 
!~.!V,2ry Utility Card 1 of 4 
==~=~~~1r:~e~=fdmodifymemorywith 

10 ON ERROR GOTO 1320 
20 CLS 
30 l'tOOE b1VDU t<;o, 0, 4, 0 ,0•0 
40 PROCMENU 
~ END 
bO OEF PROCP'IENU 
70 CLS 
80 PRINT " MENU" 
90 PRINT 

100 PRJNT" I.TABULATE 2 .1'1£'10R Y NODIFV" 
110 PRINT 
120 PRJNT" 3 .HEX t.o DEC 4.0EC to HEX" 
130 PRINT 
140 PRINT" ":5. EXJT" 
1:50 PRJNT 
160 INPUT " lNPUT YOUR SELECTION No " 6 
170 IF S• I THEN PROCTA9ULATE 
180 IF 5•2 T~N PROCMEMNOD 
190 IF S • 3 THEN PROCHEICOEC 
200 IF 5•4 THEN PROCDECHEX 
210 IF S•5 THEN END 
220 IF 5 ( I OR 5 ) ":5 THEN PROCMENU 
230 ENDPROC 
240 REM u TA8Ut..ATION PROCEDURE •• 
2:50 OEF PROCTABULATE 
260 LOCAL COL,ROW,SCROLL, INDEX , S TAR T 
270 COL•l21ROW•l 1SCRCILL•Oi JNOEIC•O 
280 CLS 
290 PRINT" l'IE/'10RY TABULATOR" 
300 PRINT " 
3 10 PRINT " 
320 PRINT" 

This r'OUtlne ... 111 all~ you" 
to displa y the con t.nt.s of" 
---v e byt.•• •t. • t i •• · " 

~ProgramC..-ds 

!t'V .. ~ry Utility Card 2 of 4 
330 PRINT" Fro. 0 to FFF8 lo f,-o. •ny " 
:::140 PRINT" st.r·t •ddr-••• of your choic•." 
:SSO PRINT" Yov c•n •nt•r U•• st•r-t .&ddr•••" 
::SoO PRINT" tn OEC l l'IAL Df'" HE'.l( lo you -.ist" 
370 PRINT " pr.c:9d• the hell No ... Ith th• .... 
:,.ee PRINT " h•M slgn.Pr••• sp•c• bar one•" 
3'90 PRINT " to s t99, hold down to scrol I, " 
400 PRINT " pr••• r-•turn to EXIT TABU....ATOR. " 
410 PRINT 
426 INPUPINPU T THE START AODA£SS " 11• 
4 30 START•EVAL U1U 
440 IF START < e OR START ) 65528 THEN 70 
4:50 CLS 
4~ PR I NTTA8 <0 .ROW) "'START +INDEX 
470 FOR P•I TO 8 
.. ee PRINT TA6(CCJL,ROW) i "'9TART ? INOEX 
,.-,e, INDEX • INOEX+ l 
SOO COL•COL•::S 
510 NEXT P 
520 IF SCROLL•0 THEN ROW•ROW+l 
530 IF ROW•2 3 THEN SCROLL•l1PRJNTCHRSC 131 
5<110 COl.•12 
5SO AS •GET S 
St,O IF START-+INDEX • b5 536 THEN STAAT • 01 JNOE>C•O 
570 IF AS• " " THEN 4 6,0 ELSE PROCNENU 
58& ENDPRCX: 
'!590 RE" •• DEC Il'IAL TO HEX CONVEATOR •• 
600 DEF PROCDECHEX 
6Ht CLS 
620 PR I NT " 0£Cll'IAL TO HEr 
6:30 PRINT" RANGE 0 to 6~":53":5" 
640 INPUT"INPUT THE DECIMAL No "A 
650 tF A< 0 OR AH,":5":53":5 THEN PROCDECHEX 
660 PRINT 
670 PR I NTA" DECINAL.• "I .. A" HEXADECll'W.." 
690 PRINT 
690 PRINT " H•v• you finiah•d inp u t YI N" 
700 I NPUT A• 
710 I F A• • "Y" THEN PROCMENU ELSE PAOCDECHE,11 
720 ENDPROC 

I 

BBC model B 
BBC Beale 
Appkdon :UIMy 

Aulllor:A.-
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THE FIRST OF THE 
SECOND 

GENERATION 

Eartier this month Tomorrow's Wodd carried its first to software. Totally commined to re,.;ev.ing more 
ever new.; srory about a piece of softw.ire. Whilst not of softw.ire, in greater depth, than any other magazine. 
earth shanering importance to the man in the stree~ And totally commined to facing up to the role that 
this event mart<s the beginning of a quiet revolution that softw.ire plays - v.here it maners - at the man/ 
the expens have been predicting for months The time machine interface. 
has come v.hen standaroisation is forcing hardware k; the publishers that took Personal Computer 
into the background, lea,.;ng the spotlight on Wotld 10 rhe number one slot in the mart<et and that 

sorr::iher ~u use a 1CHARTERSLJBSCRIPTIONQFFER1 
~~:;d t!~e ma!;!~ 

micro for pla)ing games, ,- .. ·-'"·--·""'"•""P'- MJi:roScope, we can pro· 
running a business or just ,_ .... _ .... ,,_ .... ,...... mise the first radically 

learning about corn- ~= ........ ..,.... g:.:':,.--:.Ta!..c..-r new approach to micro 
puters, the softw.ire ~u ,,_ ___ ,,, -- magazines in five years. 
buyandusel'.ill makeor ---- Justasweledthefirst 
break ~ ur relationship ,_ "'*""" generation. we intend to 
l'.ith ~ur machine. lead the second. 

And just how well do .... The first issue of 
the existing micro rnag· SOFT 1'.ill be on sale at all 
azines seNe ~ur needs _ _.,._ ... . . ,.._. good newsagents from 
once ~u face that fact? ,., ____ ,_._., .. 12 20 May. 
Not very well at all. ,,..-,.. ... - ... -··-·-- And we are offering 

That's 'Mt</ we're 50 1 "Very special subscription 
launching SOFT, a brand L.. I Ii! I rates to charter sub· 
new monthly magazine r- ~ I scribers v.ho apply before 
that is totally committed L.: ____ ___________ _J the end of June. 
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7 30 REM **HEX TO DECIMAL CONVERTOR 
7 40 OEF PROCHEXDEC 
750 CLS 
760 PR INT" HEXADE C IMAL TO DEC" 
770 PRINT 
7 80 PRINT" Input the he x No preceded b y &" 
790 PRINT" RANGE tc0 to &FFFF" 
000 INPUT A$ 
810 X• EVAL(A$) 
8 20 I F X<0 OR X>b5535 THEN PROCHEXOEC 
830 PRINT 
840 PRINTA• " HEXADECIMAL 11 " ; X" DECIMAL" 
850 PRINT 
86 0 PRINT" Have you finished input Y/ N" 
8 70 INPUT AS 
880 IF A$ •"Y" THEN PROCMENU ELSE PROC HE XDEC 
890 ENOPROC 
900 REM ••MEM MOD I FY PROCEDURE ** 
910 DEF PROCMEMMOD 
920 CLS 
9 30 PR INT " MEMORY MODI F Y" 
940 PR INT 
950 PR I NT" T o modif y memor y fir s t enter .address" 
96 0 PRINT" in hv >< or dvc pr ecede he >< with &" 
970 PR INT " RANGE 0 TO 32766----&: 0 TO &:7FF F" 
980 
990 

1000 
1010 
1020 

PRINT 
IN PUT" INPUT ADDRE SS " A$ 
X• EVAL<AS) 
IF X(0 OR X)3 2767 THEN PROCMEMMOD 
L•0 : D•?X 

PCNProgramCards 

730 

750-790 

BOO 
81<>821) --
900 

920-900 

990 

1000-1010 

1020 

Proc:edw• for h-.. to dec:wnal ...__ 
eon-slon-

lnpotltringinhex 
ConY9l1 to dec:llm.i and ehedl. ... _ 
~xwithdtcirnel _ .... _ 
rNpOnN ror ~vwueor 
no1 

=:,,,1or~ ---

Memory Utility Card 4 of 4 
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1030 CLS 1 PRINT 
10 4 0 PRINT" HEX ADDRESS " l"'XI" HEX CONTENTS ..... 0 
1050 PRJNT1PRINT 
J0b 0 PR INT" DEC ADDRESS " ;X; " DEC CONTENTS " D 
10 70 PR IN T 
1080 IF L • t THEN PROCINC 

10 90 PRINT"Input tt\ • new d•t• byt• in" 
11 00 tNP UT "HEX or DEC u s• le wi th he>c "0 $ 
1110 O•EVAL<0$) 11FD <00RD>2 ~:S THEN PROCMEHMOO 

J 120 ?X•D 
J 130 L•L+l1GOTO 10 3 0 
J 140 ENDPROC 
11 :50 OEFPROCINC 
J lbO PR IN T1 PRINT 
J 170 PRINT"Do you w;ant to 111odi f y th • nex t by t e" 
1 180 INPUT"ENTER YI N "V S 
1190 IF X) 327bb THEN PROCRANGE 
1200 IF VS• "V" THEN X•X+l :GOTO 102 0 
I 210 PROCHENU 
1220 END 
1230 ENDPROC 
12 40 REH ** OUT OF RANGE PROCEDURE 
1 2:50 DEF PROCRANGE 
12b0 CLS 
1270 PR l NTTA8 ( 12 , 12>"ADDRESS OUT OF HAX RANGE" 
1280 FOR T•lTO b000 : NEXT 
1290 PROCHENU 
1300 ENDPROC 
13 10 REM *"' ERROR FOUND ROU l INE 
1320 CLS 
1330 PRINTTA8<2, 12)" .VDU FORGOT &. IN FRONT OF A HEX No" 
13 40 PRINTTAB<2, 14 )" OR PRESSED RETURN WITH NO INPUT etc" 
13:50 PRINTT AB (2 , lb)" ST ART AGAIN" 
1360 FOR T•lTO 9000 1NEXT T 
13 7 0 f>ROCMENU 

1030-1070 

1oeo 

1090-1100 

1110 

1120 
1130 

1150 

1160-1180 

1191) 
1200 

1210 

1240 

1281).1280 

1290 

1310 

133CH380 

1370 

==-".=. 
=....'""-::'.::."" _ .... _ -ecn..,1npu1Mring10-.... .._._ 
Slorenew~ 
-ftog1>yono10pm1 --Pfoc»dure to inctwntnt 
9ddr9u by one on f9QU1Nt 
_ .... _ 
-?.:::::."'.:~-
iner*'*1t addrNI by one 
BecklOlhemenu 

Procedure called when ..... 
oucdr.-.ge 
C>iapieyerror..,.....9'Kt -BedclOlhemenu 

~IOdNlwW'ltripped ...... -"""'---
8edc to the menu 
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An entertaining Pacman·like maze game. Set Caps Lock before running 

s~, , -1117 , l .. . , 
,.,~1·1• • T01..,, 1t\ ;1;,;:,;~ ...:n , ~(1111,,.:11 

TCl• INT (f.:IS:W. •~CK2:S.7•• 

·'~"!: ~:!~:--~~ 
•eu ,u ··-· , L1:JS1•1o u,u,._,. , 

!1,,.s~!~, 11•H 01 "' S•~;~•o,, ,, DI" L~!~ .-1o11, DU• e,,1, 
D ::,~i l • I TO ... MAD 1111.l'C11, s ,n.1 • u•, 

ff-
1 .. L•r .... :s, 
lffM "' 
2" U:l -17"1 ., - --M • ·-

•• NCM --
Ll:T P..:•=-• Ul;T~1 

•• NCW-·T 

ll:T C:OUJ<H•I 
0111 1"10 , O 

~·~ : -, IQ•• LU O<U•:J21 LllL~!1~!!:•IHo NI U It LU -·~ ~2~~• !• ,..._, 
l7• l'Ol(I: :USM , , 

'"-4ff4.l"T "- -:ltK ~~ 

"""ll'l" 

1'°':. c~;::i;~.-., ,._, 
Ll[ T Call--1t • l2 1 llltt~ 

Munchman Card 2 of 4 
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U .. IWl'I u ~ DflDf 
I- LU - -11 l'D,I .. . TO•• LST _ ... ,Cl'le111 90 - :!<Mio 

.... un ,., Ill.Cl ·- 3 . ... <O((h·I~•· 
!I • 132-0t81 l 1CH111t D(GI 

1~1111:ne,IIICTUIN 
, ... ~ • • -OITIIHD9t 
~urtc•tc .. 1811 , 
:Ni t• U:t -H l U'IGllo a:> - - • 
C l IN( 3• ... HHGl·I~) · ~ · u2-oua,1,c- • 01 8 1 = ~~ ::::3::,:u LcO, .. , ~1;;~~Pfm~J~£' Tl-tlPJm<~ 

t~-DOII 
2 

U:T •••1•1••• ,C ot Go 

:,.-:NI L£t -H lt,PJ 1 80 - - • Pfll HT AT 11,CI It.: :!I 

~ ~~~]§;~~r:7: :: L;_?:,M::-•~!o;: E;,~}~:~:311 __ 
35M Lill -H l (,P)o 80 - -· PfllHT Al 11. c, I t.: 71" ., 
U t ... l'"H J l ,.. I • IIO - -• -UOl AT 11,C I Ii. 718 • 111 
,.... 1,- 9(;- - - THl:H Lil l -•JI Ll:1 0,.1 
3 ... ltCH •• - T IIOUll..: 
·-l'"ORe-1 10 4 
"9:NI UH -H l (,-lel) 1 90 - -· 
c , I- 3 • - 10101-1~1• !1• 132-0CDl)la« • 0(81 
41M Liit -1111 IIIHC • 4J•lo L£1 8 T~l80,,,,IIIHOJo 

" ~~1~)~:: ::::;:::3,, :::.~:: ::-Jr~~!;~"' 80: 

1E=:: 
:;;; : ::,.-_*;"' "'0-i;::; 3

;,c1 1.«
1

~~ ~ - ,_, =~ ~: 1·= !'.-::~a~,- 2- 80 ... !IM 1 -1!'1 AT 11,CI 
•UH 
•.:iot .. IT 81 GO TO •M 
.... 111£ .. 
-Cl..81f'IIII H T''' 

;:: ~:~ • "01.-.t,••· 

••T C""l""'flCIH 
" IIQ Luc •¥ °" Ill•• lc•t ... 111t--·1 Pfll HT • 

I 

Sinclair Spectrum 
Spectrum Basic 
Requireff-s: 48K 
Application: Game 
Author: Phffip Arnold 

5 Selup-
10 la.d Data from 900().9190 

1 .. 20 Define calcu'ation funcoons 

40 Set up IMlal v8'uel for o-,ne 
50 OIMenM>n anaya 
55 load Oalll from 9200 

100 Initialise values for new g,arne 
200 --300-370 Reset mtin and ghosts 

400 ~~~::-,J~·s· ... ~:ri score routine 

500 RoUbne to Mt man and OI 

1000 =-OU1ol .... 
1100 

1500-1550 Roubne ror man eater, by 
ghost 

3000-3600 Aoubne tor movement of man 
about maze 

5000-5100 
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Gil Anthony Systems 
-- - --- LOW PRICES ------
-- WITH SUPPORT JUST A PHONE CALL AWAY --
- SOFTWARE FROM THE PEOPLEW HOU NOERSTANDIT -
- SOFTWA RE FOR THE IBM PERSONAL COMPUTER -

LOTUS 1·2 •3 
Oearty the bfft of !tie new 

int91o11ated sonwa,e pac1<aoe1 
a combined 11nancla1 planning 
sp,ead sheet wi1h g1aphic 1 and 

da1a t>ase capab 1hty 
Witn a superti bo•ltin tulOfto lead 
you rapidly throug h its exten SIY& 

tuncrions 
[345 .50 

MILESTONE 
Plann ing and schedu ling 

Pfo;ect, with upto200 act1v,t1es 
using CnhUI Path Ana1ys11 

£:332.SO 

dBASE WINDOW 
Powerful program generator 
IOI' dBASEII Two dal abases 

In one report, password 
1ecu r1ty 
£299 .50 

QUICK CODE 
The orlgmal program 
generator lor dBASEII 

Communicates with WORDSTAR 

£ 199 .50 

WORDSTAR PLUS 
MAILME RGE 

IOf lhfl pu rist. now lc1nc1¥ on !hit 
IBM PC. Smus and TI PC 
gener ation 01 m.tchm es 

With Ma1lmerge 
£375.50 

T\IT ORIA L SOFTWARE 
FROM A.TI 

PC-DOS TUTOR £55 .50 
WORDSTAR TUTOR £55.50 
1/ISICALC TUTOR £55 .50 
MULTIPLAN TUTOR £55.SO 
SORW ARE SAMPlER £43 .50 

All TRAINING PROGRAMS 
MAKE SOFTWARE SIMPLE 

dBASEII 
The powertuJ, easy 10 use 
AEL.>.TIONA L DATABASE 

~97 .50 

dORAPH 
Easy grapnlea1 OUIP',11 lrom 

your aBASEII reporti,. 

£235.50 

SUPERCALC 
Flex ible lorma1tnig. winoow1ng 
and won<shfft bu11<Mg PfOVlde 

a powerfu l tool IOf plannet"s. 

£ 179.50 

VOLKSWRITER 
Vw, secrelary can use th is 
word processor wdhOu t a 
Ph O in Computer Sc,ence 

- and so can you -

t1•9.50 

HARD TO GET OR NEW SOFTWARE 1 PLEASE CALL 
ADVICE ON PRODUCTS AVAIL.ABLE FOR THE IBM PC ? 

PLEASE CALL 
WE ALSO CARRY SOFTWARE FOR CP/ M 2 .2 AND CP/ M-80 

- SOFTWAAEFORPEOPLEWHOWANTBUSINESSRESULTS -
---- NOT SOFTWARE PROBLEMS ----
• FORSOFTWA.RE ON OTHER MSDOSSYSTEMS , Pl.EASECAU. · 

--- ALL PRICES , PLEASE AD015 ~ VAT ---
-- PLEASE STATE DISK FORMAT WITH ORDER --
--- POST AND PACKING INCLUDED IN UK ---

-- WE EVALUA TE THE SOFTWARE WE SELL --
- SOFTWA RE FROM THE PEOPLEWHOUNDERST A ND IT -

CALL0&3S-3$831 (24 HRS) 
TDAYSAWEEK 

Gil Anthony Systems 

• ActtpU fu.U t>agUMI .-. renca 
• o,vw, eodt lo,cotion In N-ru • 

• Sow Qante feowre • 
a -· • ll llldreds of witty rt plfu • vi .. c.,o.....,., 

• .-ictucfe.l three CU'COde t )PS Qlllne S 
• CU pa rt Of the adwnttlr9- • ·­(o,..i.)21Jl1(h,,,.,pn,) 

• Accept, mul lMlne commome • :.: 
• 11lrtt lkfll leve l.t • 

-----------------------------------------------~ ------
M..:1-flNU..'1 ..... .0ppe, ..... ,, .. ,..,~ 

Tidy up your Orie I Computer 
A profewonol Comole lo ooc~ your-One,~ CCWMNI recotder, 

cosMttft ond O FooiK"Op ""*90d. 
Sil e; 23" lS85,n,n) 1t: 261o1J• (673mm). 

Excellent volue of £36,95 inc. P&P. 
a...,. .. ,o-

lAMPLAS CDURHAM) Lm . 
7/t UMSA 'f STll fl , HIGt4SIEN. 
IIOW\.ANOS Gill. TYNI I. WlU 

IICCONSOt.~~:~.tsiooc.., a., 

PCN MAY 27-JUNE 2.1983 
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:1,2" ll',..;l[K2 J,...... t>€ .. 
5 3"11',..P:2~,,..,_ 

S<IMa..s , "' '"'' · •••• • s....:-1v1: •• , 1 1 i. 

=~NT IIJ.,9 1 " 9c:..,..,._ •• •. :;INT.~ll 
... 21'ftlNT ·........--;-· 
... 3 ~INT • q" I IN( l • "• • " I I .... 4 1 "• " I IMC 3 1 
• , IMIC 11 •e •1 1i... J 1""9'119999'Xl9" 1 Ii.(•• ···• 0•31•911•1 1 ... 1 , •4• 
-l'ftlNt "e" lll..: 3 1 "1 " 1 l ... l l "-"ll..:J1 • , •1 11« •1·-· I H~\;:c-:;!,.ha"I , .. ':.:!;-·• INC1!:::;!,_., 11•.:'~-:!;q·i 1.._I:·:;:_. 
I INC 31"9"1 IN( l l "CI " 
-l'ftlNT"Cl"ll...:Jl"S"I Jr.; 1 1 "• <1" 11,- 3 1 "1 " 1 
I IW l l " t " I IMI.: l 1"q q" I I .. :J1"999"I 111 I I "• fl" I l .. ll"t"I 

IN( l l " q <1"1 II.: J 1 •9•1 Jr.; 91"fl ... , I,._ S I "9"1 
- l"fl l!,ll " •• , IM< l l "S" I INKll"qq"I Jr,e,: :S1"9"I Ir.< l l"CICI" 
11 1«<31·,·· , ... . . - .. ,.- .. -· 11• 1 1 •9• 11 ... . , . .. ... . 

IN< 1 1 •9• 1 1,.. 1 , ·,. q "l 1..- ::u·, · , u•: 1 , ·q • 
... 71"f1 1HT "<1" l li'« :S1 •9• 1 IMCll"q q " 1lt« S 1" 1 " 1 l r«ll"qq" 
I H« Jl"t "l I .. ' l 1"phhl'>l',l'IM>0 " 1 I ,._ :11• 9 • 1 I..C 9 1"11 c.- 1 

INK :S1 •9• 1 INK • 1 •11 11•• INK 31"9"1 11'11< • 1 •11 • 
-Pfll!NT "q" I 1 ... :s.•9•1 , .... , ·11 11•1 INK 3 1• 9 • 1 lfllo •1•1111· 
I I- :SI "ff-ff"I INK • • "q • "I I- ll" 9 "I I ... • • 

.... ;:;:;i !~.~·;:..:":s!~.:,•q • 1,-: e,·-·, u• W9"1 
I INK:Sl "t" I , .... , ...... ,. , 1..:11 •rr r • 1 l -•l " J"•"I INKl1" 9 " I 

·- • 1 •q q•1 11•31 •9 • 1 J ... e,•"'l"I INK ll""9" I 
.. I. PflllNT • q"I INK 31" "9"1 It« •1• .. q•1 IW 3 1"9 "1 1- • • "II II" 
I It« 3 1"9"1 , .... , ._., !W 71" " I U• . •1•p ... " I I NK 31" 9 "1 

fM( • • "11'110"1 I NK :S1 •9•1 IM( •1 •po"I INK :Sl"9 "I lfllo •1"MM'I 

.. I I PflllNT "Mll"I II« ll "9"I !No'. •1•po"I II« :S1• 9•1 It-a. Ol"pho" 
I ll'il( 3 1"9" 1 I.._ •l" "'l " I HO 7 1 " "I I - •l""Cl" I I I« ll 

· -·· · •11« 71 " ., 
.. 12Pflll NT 1-71 · " I INK31"e9999999•1 INK•• ·-·1 IN<: 
71 " " I INK . , "noct"I I .. . :S1• 9 • 1 INK•• ·-·, INK ll" 9 "I INK • • 

.,_. 1 1..: 3 1 • ,•1 lfllo . l "IIJ M'l "I 
.. l:SPIIIINT"IIJt,"I lt« :S1•9 • 1 , .... ,. ,_. , 
I INK 31"9"1 I,.. •1· p,.,•1 l fllo ll " rrr•1 I NK ••">hO" I I - ll" 9" I 

INK. . l "<I 9 • 1 11« 31 •9 • 1 INK • 1· 1111"1 IN>; ll"ff"I l,._01"11" 
.. 10 Pflll NT • 11"1 I,._ 31°99" 1 INK . , ..... , I ... 3 1"9 " 1 lfllo: 01 " 11 II" 
I INK ll "CIC1"""9M" I I,_ e 1 •q q " I INK 3<"9" 1 I,.. e1·-· 1 

INK J 1 ·.·1 l .. • 1• 11 • 
.. Ill PfllH,l l " 11"1 I,_ :S1"9 "I I N< e 1•noq•1 IN< 3 1"9"1 
lli.' 3 1"9" 1 TW •1·-· 1 INK:S1"9"JINt' . l " q 11"I 

1 ... 31- 9 •1 ,... . . . . ... . 1 ... ,, ••• , ....... .. . 

5200 
5300 
5400 

::~=-="' Aldonol 

IOOCMI015 FnlpMol,...pmtfOUline 
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.. I O "'INI " q " I IM( l l "9" I II+ • • "CICl" I lWl<"l"I 
IIN<31 "1" 1 , .... , .Cl,,,,,,_Cl"I I - Jl"l" l l,.; • 1" Clll "I 

IM( J 1 • ••11i.. • 1 •99•1 u •:S1•9•1 INC•1 •• • 
.. 17 PfllO,IT " Cl" I !NI( 31"1"1 I ...... q"I I .. 31 "9" 1 I .. • 1•• Cl" 
I IN< 3 1" 9 "1 INK • 1"(1 fl" I IN( J1· ... ·1 I,_ ll"CI ... , IN( 31"9 "1 

I,. fl 1 •q c," I 1-. :S1 •1 • 1 INIC •••o 11•1 JNIC :s1•9•1 INK•••• • 
M l • PfllJHT " 9"1 I .. 31 "1"1 INK • l "pl\O"I IN< 31 "9" 1 I .. . . . _,.... 
I I .. 3 1" 9 " 1 u« l l "P"°" ' u« :s, - •• , IM(····· · , ... :s,·,· , 

I .. • •" P"O" I ,.._ :Sl"•"I INIC . . ........ , INK 3 1 •9• 1 JN( 01•pno• 
I H • 3 1 "q" I IN( • • " Cl" 
oell"'IHt" 11"1 l ... 31"ff"I INKOI " • " I I NKll 
• o IM( e 1 •ci• 1 IN( 3 1" 1•"9ffl H"I ,,.. 0 1 ••"I I ... :Sl"tl"I .... • 1· ci• ::: :!~ . p--.-1- -· 
OSfle U: T K -K•I • , L•t - lo NU' • .:i • • , -, TO J.Sfle 

0:: ~! ~~ ·o., t•:.::!~;t:.::., ,c, u: , s 1 .. 1, i,QIII 1-:~o .. 2;,10 •• ._.:-=~a;:~: 
0 74MI '::';. ~ =~3;

1
TMDI ~l~~-• UT -N • 1 

.. ,, GO TO,.. IQ - - • PflllNT Al ~.Cl ,,._ 7 1• • 1 

:ill : ~=;· 80 TO :SI M ,,. ,n 1'18) IMVt ... IT 18• -~--DA l A 29. 02 . 121,12,. 127,02,29 , 
MII DATA • • M, .. ,11 9 , 1270 •2, 29 , 
.. :MDAlA • · 2110 02 ,1:n, 119 , .. , :µ , 
M3fl DATA 29 , 02 0 I ll, 7, 1~. 02, 211, 
-· DATA 29, 02,l:M ,1 12 , 129, •2. 29, 
- DATA 02,127.1•1 ,1 27 , 05. 121, r.,. ::;: =~= :: :: ::z:: 2:: :: :: 
:::: :::: 1:: 1:: '::;:: ,:: .:: ,:: 1! 
'IIMD,IITA 10, 10. 10, 31, 10 0 10, 10. l"o 
• 11 • DATA 1•, 10.10,2 .. , 10 , 10, 10, 10 
1112.DATA • • •• e , 2 .. , 10 , I O. 10 0 I • 
9 13. DATA •• • • . , :SI , 10, IO. 10. 10 
9 10.DATA 10 , 10 , 1. ,2 .. , • • • • ••• :::: =~: !:: ::: ::: !!: ,:: .:: .:: 1! 
• ..,.. DATA ••••• • 17., • , ., • •• 
II MMIA S, .-:r, 29 ,1 27 , 29 , 02, I, • 
9 1 ... DATA 29. 0:1',1•1, 73, 127, :!<I, 29, • 
~DATA,..,-,.2M,"•"· ... . . . ... .. - . 
, - , ·11•, s:s. :s2 ,, ... . ·c· . 

IOOCMt1IO Dllll-...loldldby' 10 ----
l2l)O Dlla--by!l5 ---



/J) /J) CH MICRO 
MODELB 

£399 

(:: commodore 64 

£343.85 

THE LARGEST CHAIN OF 
HOME COMPUTER SPECIALIST SHOPS 

IN THE U.K. 

SOFTWARE 
PROGRAM POWER 
BUG·BYT E 
SUPERIOR SOFTWA RE 
A + F 
SIMON HESSEL 
MOLIMERX 
PHOTRONICS 
ACORN SOFT 

UIJ_ ..... _ 

TOLWOATli 
230 T Olwotth RIM South, 
Totworth, Sort>iton. 
SotreyKT59NB. 

01"3374311 

SUTTON 30-­-­SunySM2"8S 
01-4422534 

1-----------------~----------t EALING 114 Gunnerlbury Ave 

DRAGON32 £199.99 
PERIPHERALS 

DISCS SINGLEIOUA L 
TORCH Z80 DISCS -...._ ... _ 

t------------------1 CUMANA DISCS 

OJ-1925855 

RICKMANSWORTH 
Greystone Works 

ORIC-1 £159.95 

PRINTERS 
JOYSTICKS 
MONITORS 

B& WICOLOU R 

The Green, Croxley Green 

"""""""' He<ISWOO:W 
(0923/ 77925() 

1------------------1 LIGHTPEN S 

MtL TON KEYNES 
~I . ~ 
Stacey..._ 
M1tlonKeyr"1HMK126HP. 

.. 

SHARP 48KMZ -80A 

NEW SHARP CASSETTE BASED 
BUSINESS SOFTWA RE NOW AVAILAB LE 

,,,,,,. ,L : :: m 
:1: m 
i:it:t=·u m 

BBC BUGGY 

LARGE RANGE OF BOOKS, 
DISKETTES, CASSETTES & 
PRINTERPIIPERALWIIYS 

IN STOCK 

(0908) 317832 

NEWBURY 
26Slanley-

~ .. -(0035/ 300'7 

DEPT PCN, 9 TWEED CLOSE, SWINDON , WILTS 
SN2 3PU Te l: (079 3) 724317 Tradeenquirieswelcome 
Expon Orders : Please add £1.00 per tape airmail 

ZUCK MAN 
ZX81 (16KI 

• ALL MACHINE CODE 
llOKI 

• FOUR INOEPENDENT 
GHOSTS 

*HIGH ·SCORE ·HA LL 
OF FAME• 

* AUTHENTIC A RCADE 
ACTION 

• TITLE/ DISPLAY 
MOOE 

ON LY £5.96 INC . P&P 

. .. . . .. . .. . .. .. ... 
FROGGY 

ZX81 (16KI 
* MOVING CARS. 

LOGS. TURTLES 
• ALLIGATORS, 

DIVING TURTLES 
•FOUR ·scREENS' OF 

ACTION 
*ALL ARCADE 

FEATURES 
*ENTIRELY MA CHINE 

CODE 
ONLY £5.96 INC. P&P 

SPECTRUM VERSION OF 
ARCADE GAME WITH FULL 
ARCADE FEATVRH;-

., .......... ~c......o...c. 
•.-.,.,....s-odfffloelt•lT-

:t~~~ ...... 
•o,.- S.:-. '*-'- · T--:~ =--... ~-=-
·o.--....c;...-

"-~ ... ----· .....,__....,.__.._ ... ..... .......... _.. ......... ....... _..,_ 
THtS MAC-l..(00( OAMl MUST at: 
I UH TON NlfMOII 

ONLY m.16 INC. P&P 
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'Ylc:-· ... -- . .. - .. O.C:-.. £6.95 
fpa-k,188 ..... 1. 
Hands up all Vic owners who 
want to do advance d grap hics 
on thei r machines. That many, 
huh? All right. hands up every· 
onewhothinksabook titled Vic 
Graphics will show you how? 
What a trusting bunch we all 
arc. 

As a first step. cnle r a book 
shop, pick up a copy and 
exa mine the back cover. You 
will find a smart blue sticker, 
pa instakingly au ached by those 
awfully nice Duckworth peo­
ple. which says: 'The Com mod· 
ore Super Expander Cartridge 
is required to run the prog ram· 
mes {sic) in this book.· ' 

Now. hands upallof you who 
don't have that litt le extra. Pily. 

As those unfor1una1cs shuf­
fle sorrowf ully out of the book· 
store. !he rest of us can proceed, 
look ing fo rward to all those 
exciting graphic things like 
using colour. user defined char· 
acters and grap h plan ing. 

Whaddya mean. you read all 
that in the manual and the 
magazines'! Some or you mus1 
have missed it. Anyway there·s 
lots more. How abo ut scaling 
and stretc hing. rotati ng and 
moving? So und s like ph ysical 
fitne ss for micros. bu1 unfor1u­
nately , Vic Graphia will not 
mak e you a super-fit graphics 
program mer - that's figur­
a tively speaking. of course. 

Because . . . this is no1 a 
book !hat will teach )'OU how to 
do these wondrous things. II 
shows you how (not at all the 
sa me thing), and if you take the 
t ime and dfort to ente r all the 
fony -odd programs in the 
book, you can' t he lp but absorb 
som e of the prinici ples in­
volved. Unfortu nately, Mr · 
Hamps hire docs not go ove r ­
boa rd on explana1ion. 

PCN MAY 21,JUNEl , 198.l 

On e phrase you will encoun­
ter again and again. in varying 
rorms. goes somethin g like this : 
' I will not go into the mathema ­
tical detail here , many excelle nt 
boo ks have been writt en on the 
subjec t .. : (from page 131). 

What are these books? Mr 
Hamps hire neglects to te ll us. 
St ilt wilh it so far ? Okay , as a 
reward we move on tolhe really 
hunky stuf f - 30 displays. 

Ast heautho r pointsout in his 
int roduction , this leads us into 
fields such as computer aided 
design. flight simulators and 
other state of the art applica­
tio ns. 

So turn 10 page I 60 and 
repeat a fter Mr Ham pshire (it's 
down at the bon om. a fter all the 
exciting blurb): 'All progra ms 
in this section required 16K 
RAM expans ion.' If that isn't 
quite clear. repeat aflcr me: 
'All programs in this .section 
required 16K RAM. super ex· 
pande r and therefore some 
kind of mo1herboa rd.' 

Now ... hands up every· 
one sti ll in the game. Aha! So 
few. Sorry Mr I lampshir c, such 
a sma ll readership does not a 
bestscllc r make. PW 

Z-XO ~II( HOl'H.IM t~-...<IH 
\D\\!'\( tDl:-.iltlUA<I'.\<, 
\\lilt \Pl'l.ll \lflJ:",,;S I:\ 
DAT,\ ( (J:'11\ll :'\,;I( \110:"'\S 

'ZIOM~AINalK:N 
- .......... Appllutioos ln 
o.taCoflun•nlcation1', byJ C 
-UNlcl,olnadKR _..,_.,_onlW 
S-.ol$19.95 l .. -k, 34' 
Z80 Microprou"o, Ad~·u11ced 
interfacing with Applications i,1 
Dara Communicurion - if the 
t it le sounds like a mou1hfol , 1ry 
the boo k! 

This is defini1ely not for 
beginners. When they say 'ad ­
vanced'. they mean it, but 
happi ly that doesn' t mean that 
it' s unreadable, as issoo ften the 
case. 

However, there's so much in 
here that the re's no room for 
any light-heartedness. 

What there is. in abun dance. 

is great wodgeso fh eavys1uf f . It 
starts with a descriptio n or the 
mach ine which will be used as a 
test -bed. I t's called lhc Nano­
compute r-J-IL (High-Leve l, 
lhat sta nds for), amd t he book 
covers it in great detail. 

Such detail . in fact, that it ""ill 
be very difficult indeed 10 rela te 
1he info rmation 10 a real com­
puter. By tha t , I mean one )'OU 

can toddle arr to the shops and 
actua lly buy. 

From t hat point on. ii ge ts 
really difficult. You'd beuer 
have a prett y good idea of 
exactly what does goon inside a 
micro processor, since the book 
assumes you already do. 

Now , don't get the idea that 
J"m slating 1he book- far fro m 
it . I canno t appla ud the a uthors 
loudly enough for producin g a 
book which is not anot her 'How 
to make a zillion pounds in a 
weekend on your ZX81 '. 

II is about time people real· 
ised that 1hcse mach ines arc 
capab le or remarkable feats if 
programmed cor rectly. and 
that in order todoso.1he most 
imponani resource is informa­
tion. 

In all. this is an excellen t 
book for anyone who wants to 
und ersta nd the 280. but be 
warned, )'Ou'll have to do some 
mental press-ups. RK 

·- s,e....,, --·-·., loNPC..,..,_.,_onl 
w-. .. ,12 .101 .. _.. 
230,ctsl , 
All 1hes ignsare 1ha1 the coming 
pe ripheral is the speec h synth ­
esiscard. Cert a inly a lot of work 
has bee n done on th is subjec t . 
and sc,•era l large companies 
offe r chips or systems. 

Eltctronicully Speaking : 
Computer Speech Gtntrarion 
by Jo hn P Cater is one of those 
rare books which couns disas · 
ter by deal ing with a very 
fast-mov ing subject. but which 
arrives at the precise time when 
the re is a slight lull in activity . 

As a result, ii doesn't just 
cove r a selec tion of speec h 
boa rds and chips. it covers all 
the current ly available pro­
ducts. 

As a bon us the re arc 
several appendices. includ ing a 
dictionaryofrclatedtermino lo­
gy , a bibl iography of ad\'anced 
reading. and a sc leaio n or 
speec h-synth esis circuils. 

The boo k doesn't just limit 
it.self lo actually making sounds 
which arc intelligible - it also 
examines such subjec ts as the 
history of speec h-synthesis (did 
you know that research star 1ed 

in the I 700s?) . thc physiology of 
hum an speech. the mechan ics 
of speech gene ration. and most 
importanl of all. the actual 
rtosonJ for wanting to mak e a 
computer talk at a ll. 

An y book which addresses a 
complex subject such as art ifi· 
cial speech stan ds a better tha n 
eve ns chance of be ing com· 
plete ly unreadable. Thankful­
ly, this book is not one of t hese . 
It's written with a light touch, 
has plenty of (appropriat e) 
humour, and some very useful 
tables. RK 

"Microcofll,ut.nforBniNAINIMI 
tlcNM',ltyADTF'ryer,......,_.i., 
Ellotlllplw11Boo0sfl(lnpwoy, 
_, ..... , ......... 126 

..... 1. 
Fo r the know-noth ings among 
you looking for a n introduction 
to micro. this might just be the 
one. Nothing's beuer 1han 
hands on experience when it 
comes to gelling to gri ps with a 
micro. but Microcomp11ter1 fo r 
81uineu and Hom ~ is probab ly 
the next best thing . 

As the reade r is assumed to 
be someone who does n't yet 
have a micro. the a pproach is 
very basic: its value lies in the 
concise and straightforward de­
finitions and desc ript ions. At 
the risk of stat ing the obv ious. 
the author has tried not to make 
any assum ptions in the ear ly 
chap ters abo ut what you know. 

Seven sections take you prog· 
rcssively deeper into the sub­
jec t - from buying a micro . 
thro ugh a description of actual 
programs. to how to des ign a 
program. Eac h new jargon 
word used is briefly defined , 
and common terms arc set o u1 
at the star t or the sect ion in 
which 1hcy'II be used. 

The boo k Jea ns. if anything, a 
littl e too heav ily on the business 
side , but nevertheless it is good 
value, and is a helpful int roduc­
tion 10 anyone intere sted in 
micros. HA 



Clubnel kttps you In touch with the mkrocosm of ptrsonal 
compute r enthuslasl!I th roughout the UK. II is divkled into two 
s« llons - clubs a nd u~r groups . 

We pubUsh a list of these two gro ups on alter nate wttks. This 
wtt k It ls lhe turn of clubs, whk h are listed a lphabttkally by 
count y and then by town. 

Each ls.sue will also fot us on the actl, -ltlcs of a n lndi vlduaJ club or 
gro up wllh a fly-on-the-wall ttpor1 . first club to fut ure In the 
strie:s ls the Ca mbrid ge Mkrocom pu ter Club. 

1r your association has .sormthing spec ial on the a genda or If 
you'n just started a new one, contact us at Clubn~I, Personal 
CompulerNews, VNU, 620KfordStrttl, London \VIA 2HS. 

Cambridge punters 
It comes as no surpri se that Ca mbridge Then Roger Smith took the noo r and DerekTripp ,oneo ft hcorgani.scrs,tol d 
MicTOcomputer Club aur acts so me or the told us about a computer he had built. He me: 'Fi ft y per cent of our members are 
real experts, given that its catchm ent area had drop ped a Sinclai r ZXSO board into a involved professionally with compu ters in 
can lay claims to being the UK's micro boxandaddedaf ew ex1ras- mor e RAM, onc way orano1he r . And since the club 's 
capital. software . an RS232 board and an en· firstmecting twoyearsagowc'vchadsome 

On my evening visit last wee k, 30 hanccd keyboa rd - to produce what he in1cresting products to look at - some · 
me!11bcrs gathered with their pint s in the called ·a p::,or man 's BBC .' times before t hey are launc hed. 
backroomoflh e PorllandArm s tolis tcn to Duringth eeve ning'sa ctivitiesmembcrs 'Some of the peo ple who set up 
talks given by two of their members. also had 1he opportunity 10 glance at some Camputers have bee n me mbers of the 

DavidJuell ,cha irmanohheclub .spo ke specia l offers from a company called club. And beca use we have a wide range of 
on various ways of assemb ling bits of tesl Nolansco Electronics. Up for grabs were co ntacts we've got dose tabs on what's 
gea r and pulling electro nic compone nts Vic 20s and Commodore 64s for a years ha ppening in the micro fie ld .' 
togethe r in a useful and inexpensive way. hi re- and games cart ridges at £ 1 a week. His remarks were confirm ed by the high 

standard of t he tech nical a rticles in the club 
newslener. 

,0 

-~ Am.atcurCompultrOub. 
Mttu.11CBSC-llll nlli . Watery 

ic:1022029-W 
.............. Pc:l'l()fl.alComp1nc:10ub 
mu11a1 Crosr1dd Elttlro,11,cs Soci:al 

~~~:~~~;.~:,::. ........ 

The next get together is actua lly thei r 
annual gene ral meeting. A talk on satellite 
communications is included, and a look at 
the new Tiger machine is plann ed for July. --NNN:Cambrid&eMicrocomputer 
Oub. V.-r. Portland Arms, 
MitchumsComcr ,Cambridge. 
IINtilllCl:ThirdWcdMsdayof 
e\'Cl')'moo1h,8pm.Collt.Kt: Derck 
Tripp ,0223315662 . 

.... tlle ......... ilftlle~dlill (f• 
MU ... .._tllelr,W.to..,.._.•tlle l lll'dt 
9Mtlle0rk.left-llcisw5-tti'1',-, ... '111C' 
-•Sindalr.Z:UOl!Nnlwtiiutr-. 

rcsccn1,Nonon. 
~ A111.111c:urCompu1c:,Ollbmc:e11 
11YMCA.Slock1on,c:ac:h:al1c:111.11e 

~~~:J.:,9Ii.~~x;.£:;~~.C:: 
~;;E~e. ~:'.c:, 
S10tkion-0n-Ttn.Clevd.ffld TSl6 
ODY. 

CGIINWAU 
c...ll..,._ Ama1c1J1Club-

~~1::l.~1~':'cifro:.'~bomc:. 
eo,n .. --an. 
c.r-.1,.,_ Computc:rO ub .Con tac:tM 
F Grovca1J5Cause"' .. YHc:.ard. 
Pc:nunce. 
ltANWICompu1erctub.andCompu1c:r 
To,r,-..IIIC'c:ll.at ECIPL.aN.Ptftpe "'·lft 
Road,S!Ausic ll,fortmgh ttyon 

~J!~ 1~~:~I2!'.:Lr 
PU53DD . 

PCN MAV 27-JUNE2 . J983 





... 71 U39 11P !~~~~rr,c.~~g1~·S1okc· Socic tyfDCctut RoomOIOl,Nt• ·ca;;IJe 
~~i~ 1~7~~orkshm: ._.... Poay1cchnac:on1hcflfl.lTIIC'idayofc,·1;ry 

t~'fTEo~1ac1Ru arlcsworthon mon1h AnualM1~£6.ContaccPctc 
~?~~~rcyP1rk,Tyncmooth.1d: SCOI\AND 

n. ...... c..,..ra.. ofNonh ....... ComputcrOubmc,cUat·C-
Stafftmcc:t~oo the third W«lncsday WDTM ........ Bc:n',SxhckourtA,·cnvc, B~. 
c,crymon th AnnualwbtO .ContxtJ ~:~r~~t;is~·h Roll.1611illS1rttl. ll edt1edord. ~ Comp,utcrSocictymcc:u~ 
St.ifforOsturcWSllSDS Cannock Computer S)lC!Cm~. Old 

ICL..,..._ BrandtMteroOIIO.c .io ~nkod,c Road, Cannoct, fon11.1&htly Road.B~on.Rcnfrc•~tu~PA1 An11~ls uti..tl..:h.i lb.ll~udtn(j WBAE«kuonc.268rowmLanc , Con1K1TcrrySillk.20 Rcel'wood Dr,,c, >EF 
Tamwonh,Staffl ~ ,.!~°'~i.'~~~~u-~~li T_Y..,. Compu!frdub,coo1ac1Tim Cha~Tcrr.a:. WalutlWS 78AS 
Mi,1,nh.l.ll.Jl M1IIOflAH·nut-.Lt)fk'ld., W ... Compu1cr Oubmcc1111Puk 

E::ii:r~~i°f!~ucr Tam,..'Orth, Stafr<H<hhm: 8798.JG ll;allCommun,1ySdlool on1he:sccocid 
Bcncdin~ ll all. r..apttr Road.A or . 

SIJfFOU( 
andfounhMond.iyc,crymonth6.4S-

onlhclaSIT!lftdayofe~erymont h ll 9 of,Spm Ann..alsubJCS.-;!1.1h1.0.50 SOlllWIAma1e1.11Co,npu1e1Soac1y. 
~ContactS,monTa)lc..-.8Prioey w.. ,tlCTIX'OmpulerCh.ibmttls stl.lOC:nts.Con111C'tAIIKll'lll1.1n1.58 wnLM:tM,keAn thony.46Motcdun 

. Sunbllr,-on-~mtt.M>Cklnt1 ;:::~c~::!t".~~~::ts Pr,ncuA,enue, Walwl , WMK! .100$ . ParkOardic:ns.Edinbur,t.Efi177JR 
Con 1.aSnnonClark.8J.,..a1lmgSlrec1. WSl 21)11. td•0922-2.l875 
T 0V>uster.Northan1~N" 127AO Strttl.lp,w;cti.S\lffol l: = ~=i'!.~~~ri1:~ c.-lnl~ Compu1er01.1binccts, t -- ....., 
~~s~r~;~ i'it"~~~=n 

...._ ComputerO..bincc tsoothclHt C..-.,,,._[K:NIIP, annu.aJ11lbs: 

~=~Ic1;';:0::.~s~~1:r,cy 
f1.1l11"1Cmbco,h1p£2SEurcpt.'>fflaUusen 

A)hficldoo1hcfil'$land th1rdThund.lly scrv,cc(IOEuropc Coa tKtMqJud,eh. 
fortn,;if;i't~~adu?i:bcs":«w!:x, 1115~ evcrymoruh. AnnwibubsO.Con1ad ni-v.., CMtpu1trClubmcei;,1n !cl Wolvcrhampt on28.521 

Dcnc\.Da11~s.cioCuninpA•·cnut. Goffinl'\lb.Ca,·er~;1m Ann11.1lwbt WNt ..... AimlcurComputcrOub 
&rtlf)ft1f1Ashf1Ckl,t',iotis ~ni:!:::,Ph;:·;~ ll'ICCbat EnfK'klSchool. love Lane, ~c;,.~1~! 1.~•x~~ f ,:~ .Tom 
t.twNT- MocroComp., tcrChab StourbrKlgc.on lhc~andfcurlh 
mtt1n1 0c,vnw11rc DnvcJwuor Tundare,·cl)'ff'IOl'lth. Annu.aJwbtH. SrotlandKY168YB 

=~-z~~rs~g.;~K>D. mce1utGrdfon.Cuen;h.am.on1hcfinct Ofull·t1mcstudcn1s ContKtJohn ~ Anua1eurCompu1crSonr1y 
Tunda) e,-c,ymon th Con1act8ri.in ~~:,~:1!r~~·~~~~=· m«IJa t JSThn.tlc Lane. Aberdeen. on 

~61~~~~~~!:t~~!i!~-
()u:arm. 25 Round• -:ay. Camberley. thcsccOfldandfourlh Monda)'C\'C,Y 

tr~GUl51NR.ICI Camber1cy 
~~~2E;~J:1~~·.a 

,......._ MicrooomputerOubmcC"U l .... \1,croOub.C()ntact O.avcDc:S.lva. wtLTSHutE 
atfncnds~cehn,1 1-.0uendon 316Konp lonRoad .E well .Surn:y KT19 c:aiw--_.C..., PfopD!,Cdnc:w Skcnc:.Abcnkc111lurc A8 )6W R 

:~~,;=t'.:::~:i·!':.!;7_l;SIJ:ay 
osu d..b CCftlX1Mat1hcwJOt1C$,P1nh1H5. ~ Cotnpu1cr0ubintt1swcekty. 

~=mczrcf;:-:,::~)' C11lncSSI\OlY CootaaSS1ubb&,ISTheGlcbe. 

r~:.~::st.~~r;.:· woocmot 
Krmn.ay. lnverunc:.Abcrd«mlurc. 

R~ .Fam ham.SuRey(lllthuerond "'"'-P enonalComp1.11111aOub 
"-cdn,c,sda)'cvcrymonlh Annu:al1u~: W'"'"*IDl*ld: Compu1crOub ;~~=i~~~i·~~ ., . .,, £2. Con1ac1Ad.amSharp .141born mtCbatOldPheaur11 lnft,N~wSlrtt 1, 

=~=:r~~~or~;;~:~ry Road , Boundslone:, F11nham,Sunc)' Wortc,j(er .on thcsccOfldMond.iyevc,y G)'IMxlcnzac.38Ardronnc lStrtt1 , 
w ... S.,..., ComputcrC1ubmtt1,111 ~=!~/t1;e~~~~5:i~ll'.on.5.S 

lnvCrncMIV2)EX.le l.o.6).220922 
1«111rc room. ContKt \ 1r Andre....,,. Paddock Room.Grttn M~Pubbc =~= :;r:a:~~=:1~. Wor\.iop"8'7 )27. ~°:~~'::~!~-~~~~-~~~~~ 

Woru ;ur WRJ8PA 
8M t foot.Cft1hc1h11dTuesdayofcwry - U. CCft1ac1Chn,,Karne)'on(M.8). , ........ fflOllth at7 .)(lpm_Annllllwh,,[S 

....... CompumUioerGroop ContX1 68121 .....,C.O,..O... Compu1crU.cr Con!K!AlaSla.ir Mcl'bcnoa 154 

~~~~o:.!.~~ ~l';'~~IOll 
ITMC..,... Oubn.cebonfnd,)'J Groupmceua1Co-OpSonalOub. OakbankRoad. Pc:nh Plll lkA. 
ConlKI A Bond.SI Farnham ROlld. ~~~".':'\£~1!!~l. 51ir--,.._._. Compu1crSoac 1y, 

~~= ; ·~~~G,11 Gu,klford,S urn: yG U2SPE. 
~~:1~

1.l~~S~fv~OO!: 1tUM85620JS Con1ac1b.mn8r . cio)9 Kcn:1Qrlh 

RIJZI~ Benedict$, Nono-..:h ~~=~o:iL·.~~·;u;=,1;,1.~ Road. t~~~~oi2~~srJ:SouthYorklS70 
SIJ...,... Compu1erOu mceba t 
WotfKll'ICcntre.106 Roucnrow. 

S........_. ComputC'rGrouprnttt• Morden .Surrey =::;tci~~·~t:!!~~~J Glaseow ,on thc1h11dWe:dl'ICMf.afol 
l t Andtor IIOUK.Mmt Lane. cmsa.... tnemCftSundays4-10prn C:Wl)'IIWlflth Contact B Ouffy,2-t 
To..,.«,ttr ,Cft "e:dncsda) 'Sll 7 .30pm Cont.act PGcldman. PO Box IOOa. r:t~~.=r .Jj~7i=~h R~ac1 

Lomand0n•'C.Condorn1. 

OXFORDSHHI£ Surb!ton.SurrcyKT5811Y C'urnbern,11k10l8N W 
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ATAAI l'NCfS AEOVCEOI 
We ., S+hc1 Shoo 1•e o .. •Hd 10 1nnou r.c;e MMM 
l1nla$t1c reduct,ons ,., ,t.e p, ><:H ol lh41 """ 400 800 
pe1son1I compt.ue,s w, b4,I,...., th11 tt\ti Auor, II 11$ 
new p,,ce w,M become the U K ·, moSI OO()ullr per 
IONII computer 1nd hive th4!11rl0tt wt up the S,hc,1 
Atlrt UMU Club This club 11,el<l'y h n I hb< ,ry ol 
ove, ~ l)fograms 1od wuh you, ou,chu e 01 1 400 
o, 800 COfflj)ul 8f we w, U g ,ve you 1he ' "" 100 h " of 
ch•"il' Ttie,e a,, 1tao 0 11e, JSO p,otn1,or,1Uy wt1t 
ten ',ltme1 an d ut+l,ty p,ogra'T'l s, some • •• l,11ed 
below Com~• thoe ,e~y couoon and we 'H Nnd 
you lull d4!11,l1 Alt .,nl to,...ly g ,ve u1111ng on 01 301 
1111oro 1 3091 111 

ATARI 400 £149 with 16K 
wit h progr,mm•rs kit 

ATARI 400 £198 with48K 
with progr•mmers kit 

ATARI 800 £299 with48K 
wi t h prog r• mmers kit 

400/800 SOFTWARE & PERIPHERALS 
$1~~:·;:~~~i~·:£:~~·E~~;:,~;;;::E~:~;~,=":'~:~!{lTac;.~ J~ :. ~:i.~:.~~~'~,~:.~ 
!~1~!..~0t",~":~~::1

~ ·.:~ii~.~:!"!:':i~:::'::i'~=~ofc:~~.r:~r:;,~.·;;:~·~~.::1:.~!'..1:!.,~:.:o.:;u:·::~·!. "?.; 
H wtH H Mt•••• on our UMIS club 
ntE FOlLOwtNG 1$ JU ST A SMALL SELECTION FROM THE RANQE Of ITEM S AVAll.ABtE 

~~ ... --- .:'.:":-:":: "::=.:. 
. .::7:·;_-:-~-·-.- . 

:;J!J !j~\ 
:;.rJ!J;J 
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This five.page go.de lists as many of the mteros on the marl(ec for undef 
£12,000 as possible In Oalabasics yoo 'I find aH the speaficationS IOf the 
machines, add-.ons and software necessary to make yoor buying declskw1s. 

PCN keeps yoo up lo date in three-week cydes , starting with hardware, 
then peril)Mrals and finally software. 

PRICE Spectflcatiorl s listed for eadl machine indicate whal yoo get !Of the 
basic price quoted, which induoes VAT. 
PROCESSOR TYPE a microprocessor is theheartollhecomputer . TheZ80 
and 6502 a,e popular 8-bit d'1()S The 8088 and 68000 are common 16·bil 
chips . M a machine has an 8·bit and a 16-bit processor we have lisled the 
16-bit only . Cust. means custom·bullt 
SPEED IN MH.z Speed of the clock used lo drive the microprocessor , 
measured in MegaHertz (thousand eydes per second ). 
STANDARD RAM Amoun1 o1 matn memory used on the system. The 
capacity Is expressed in kilobytes 
MAX RAM normally et extra cost Amount q memory lo which the system 
can be e,cpanded 
MAX CHARACTERS c:olumns x llnes The number ol Cl ..irac:ters thal can 
be displayed across the screen and the number ot ~nes di. vn 

PRICE GUIDE 

METHOD (at extre c:ost) ThtS indicates the way the computer displays 
inloonatiorl Mon its own means thate mornlor as included in the basleprice 
Tv indicates lhat you can plug the computer inlo a te!evi$1on set (M+) 
indicates that the moni10f c:osts extra. LCD - Liquid crystal dlsplay. 
COLOURCAPABILITY teHsyouwhetherthemachlnecangwec:oloural the 
basic price quoted. 
MAX DOT RESOLUTION gives the maximum number o1 points across the 
screen by the numbef ot poinlS down the screen that are availabk, for 
graphics. 
KEYBOARD This tells you the type of keyboard that c:omes with the 
mactwie . W • word processing, C • calculator and T • louc:h·sensitive. 
No OF FUNCTION KEYS refers 10 the number ot key, thal c:an be used tor 
ddleterit jObs by different programs 
NUMERIC PAD indic:ateswhether the machine has a separate calculator· 
styte group of number keys to enter dai.a qudJy . 
INTERFACES BUil T-IN Sho'Ns the nomb8f ol standard connections built 
Into the machine . 
CASSEITE FACILITY gives a yes or no as lo whe ther Of not the machine 
can uses eassene lo store da1a. 

Sn::la.-ZX81 
T.,..,..TRs-aoPodutt "" Convnodore 4016 '632 Trenum Truec:an [1,983 t.SM< [2,472 OECPC325 

"' ResNtdi M~480Z ™" IOS O.tam.ctw. [1 ,995 CanonCX·l £2,500 Onc:t 1000 
Sharp PC 1251 '"' OAIPC - Tar,dyTR5-80Moo!M [1,999 AdMAlpl\tlrOl'IICP2U £2.~· 

CAPACITYPERDtSKANDDISKSlz:E tellsyouhowmanydiskdnvescom e 
with !he machN'lt, and the amount ol data in kilObytes (K ) or megabytes (Mb) 
Iha! can be 11ored on each drive Thereare two saes lor disks, 51/4 ore~. and 
lhey can be floppy (F) or hard (H) 
OPERATING SYSTEM gives the J)l'ogram that loolts after the ~al 
n.Klnlng o1 a computer. 
LANGUAGES INC is a column which lists the programming languages that 
come with the mad\lne •t the ba.SIIC pnce . 
OTHER ' LANGUAGES AVAILABLE indicates whether or nol other 
programming languages are available fOf the msch1ne 
DISTR1 e UTOR To find which company distributes the machioe reter to the 
distribulOr table from the c:ode ltsted in thlsc:olumn. The table is al the end ol 
lhe listings. snd gives the distributor's name and telephone number . 

AR details given are the latest availa.ble. We ask distribu1ors to le1 us know as 
soon as machwle speafications change so Oatabask:scan be kept nght upto 
date. This guide has been meticulously researehed and the informaboo 
conected from individual distributors listed. 

Cl,080 C.,,U,C:-0, [ 4.887 ............... 
Cl.093 ICLPCModill31 U.939 ....... £3.009 ..._ ... £90 -" rn, -83N C2.012 

C..ioFX702P £90 ~ ·""' """ c.o...-. IOT.chlofl.l "·""' 
,.....,. 
Clenlo T.tM-Topsffl 0 ,105 ~~m3 [:S,170 

£S.17S As· Assembly 
£2.019 HP87XM C2S71 ITT,000 £3,105 For1unt32 HIS~2 £S.20A Ba· Bas<: 

""'' £169 HP7SC - L.SIM3 "·""' (Mn "" ,000 £:2.S67 MontolOC:8910 0 ,162 Zeul:4 £S.400 Co: Cobol -- ... ...... - """ Heywood9000Cornposne£2,()64 SMdSysi.tn19 £2000 HP5et ... 200Mooel 16A £3.2 11 Haw11.Modill2110 , .. .,. Cm Comal ,..... .. ''"' ~.8032 [ l ,129 Haw11.Model110 £2.070 Ent&fJ)nMIOOO £:2.6A5 ....... t3 ,21A -"200 £S."62 fr forttl """""' "'" Commodor e 11 o [1 ,144 -- £2.134 '""""' [2.&15 T°"" £3,2 14 Allol900 IS £S.663 fn.Fortran Cornmooor• VlC 20 mo - [1 ,14A ResewchM.::tw.s380Z £2,147 ~BouModelA £:2.&15 SoolM223 o .2n ~=~ g:~~ 5NrJ)PC1500 mo 
._ .... 

[1 ,150 .._.. .. ,. £:2,150 ........ ...,, £2 , ., KontronRS180 £3,30& Pa· Paseat -- [17A ~MBC1000 [1 ,19S Fui.nCompJlefSFX ·20 £2, 15e --P3 £2.696 ColumbMI PC 160().1 "'·""' SWTtleh.ProductsS09 [S ,750 
TtncJyTR&-IOPodlet2 "79 Pooi0on900 [1 .259 Comer!CommuncalCW £.2,180 E9glell £2.702 """'"- £3392 8ASF7100 ts.eos 
T.,..,.. TRs-aoModel 1 £199 ~·- [1 ,37A 

=rlrOl'IICP2 £:2.197 """"'''" £2,708 e.o.1oe AMT 100 £3.450 ....,...,., LS.&42 ~.32 £200 ..... ..., [1437 [2 ,2A2 DEC Rainbow 100 £:2.71• .......,.,,,050 1:3,450 -IV 5,905 

"" NECPC8000 [1 .45,,I Kemwon K2000E t22A2 ICLPCMoo11110 £:2.75A Cromemoo5ystem2 £3.580 ICLPCModel32 £6,037 

°"""'°""' 
,,,. 
~~~~~:= ~Bladl8o•320S £:2.24l Mdlbenk SX 10 t2 ,75A l;>igrtal~3 t3 ,57fl Reif'bwlNI~ t&.037 

°'""""""'""' £225 =..'1."..wo £2..2A2 °"""M200 £:2,75A o.osion-1Comput.-012 £3.674 (),gil.#~ 4 £6.2 10 
=r::'°Colour £2<0 HP86A [I .SA1 £2.242 ...... tVSA TelevideoTSl602-C 1:3,714 Supwsta, £6.296 

£269 °""""' [1 .581 TMK332 t2.2A2 Viclor9000 t2 ,75A -- £3.795 Rlcel 6000 £6,327 
Multit.ct\MPSH £260 ~,CJ025 [1 ,599 """"'5M3000 £2.20< North Ster Advantage "·""' C....OPronlo £3.795 

i:'a~:!'°2()0.250 
t&.497 

B8CMicroModelA £299 [1 ,610 CAlPC £2,29< A,pplelll £2.780 p...,_..,JOOOOM £3,795 ...... 
°""'" £299 ,-"!:.., [1 .668 ........ Hoo,on "·"" Sanyo MBC 4050 £:2,817 Kemi1ronK3000 £3,705 =,,01• £6,780 

""""""' £327 """'°' [1.683 S.-,yoMBC l250 "·"' eon....SM4000 £2,8.Q OECPC350 1:3.850 ...... ....... [33() T.,..,.. TRS·80Model HI £1.899 C..UMnC2 £2.300 loglceVTSVitesse £:2,863 ·-· £3.852 Pucal Mod MICtoen;ine [7 .003 

"°""""""'" 1:3<5 CornmoooreSp P«9000£1 ,719 =-=: £2.300 Dec:lllon-1 Compute,011 £:2,869 

_ .. 
[A.019 o..t,lo3000 £7 .250 

B8CMooModel8 '"" =M=~eo3 ~g: £2,300 Eeglelll £:2.950 ~~~ [4,190 0nyx5001MU [7 ,607 -.aoo '""' ..... £2.360 2""""Z8:i-81 £2,978 [4,197 .......... " [8 ,205 

°"" ..... - [431 MiaoloaJbonBnt.G... £1.&IO HPSetieslOO , 120 £2.302 Morwoe EC 8800 £2,990 Tlll'IOyTR&-IOModel16 £4,199 -- £9S50 Coo,, ""' TOlll'libeT-100 [1 ,900 So«,M23P £2.309 -P3500 1:3,000 ~H4500 [4,310 Alloe&se-10 £9.631 EpeonHX20 £472 ....,...,, [1 ,932 IBMPC £2,392 TlnbergEC10 1:3.000 8MCOK1 1F900.Mooet~• 360 MtctoFiv.3000 [10.350 

"""""'' "" Tr~1.c:0C2 [l ,9A9 Xet0x 820 Model II £2 4 1S -· [3,003 AOS'2 [4 ,SOO ..._.. .. [10A80 
Sha<1>MZ80A , ... ·-83G [1 .9S3 H,ywood,000 £2.'30 Ctomemc:o System 1 £3,02S TelevdeoT5-eOZH "-"" - [11 ,4A2 
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: ,~, :l •l' ·'l 1 ' :1 
AcomAlom [174 6502 1 2K ~ 32)(16 l v(M•) • 256K192 W I • ~ BaAI Al HobbylSlnwro -- t3,795 ....... ' ... - ,.,,. M &40K240 w,. \ 1ll350K5'.·,F CPM22. M~ .. A2 """"'°' 
__ ., 

£2.197 ...... 3 ... ... eox2, M w . • 2 \ 3 2)(16()1(5 1, F CPM .. TI Good90ftwarecholce 

"'*Alpn.ttronoc::P2U t:2,524 ....... 3 ... eox2, M w • • 2 \ 3 2x320K5', F CPM .. TI t 327tiws•xtraltol'-----
~AlphatJoncP3 £2.606 """" 3 ... 80X2A M w . • 2 \ 3 2x190K5'.,F CPM TI 16brtop,tion1)roffl1Md 

AOS•2 [.4,500 ...... . 32K .,,. M .,,. w • 3 3 • lx82K5 ', F ....... _.... .. .. A3 -· All'narc:801 £2.700 "" . ... ,,, . .. ,,. (M • ) e w 2 " 2x800K51, F CPM .. ..... """'' ~1601 t3 . .U5 .... • ,,.. ,.., ,.,,. (l,H-) • w 2 " 2><800K5'.J' CP,,.. .. PMi.1C1o 16-0Q nn 10 20Mb 

Ab80015 £5.663 Z80 . '"" -801'C24 M w • • IK'50K5 1, F MPM u Mullj _- buu.a IMdWl9 

AAoe:8S&-tO £9.631 """' 10 ,,,. ,.., l!IO,c24 M w" • • 2x50CJK51.,F ..... ..... u Thet&-bllV.IIOl'I 

API. £1.610 ,..,. . ... .. ,,. Tv(M•)' e 2 2X188K5 1 ,F APLCPM .. Ml 'APL~ recommended _ .. 
'776 """ ' ... ,,.. 4()x24 Tv(M•) • 256x192 W • • CP M, 00$ 3 3. UCSO-P .. M -o1101tware.nde xtr• 

Appll,111 '2.780 """ 2 ,,.. .... 80x2 4 (M •) e 56())1192 W . ' . IX140K5'•F SOS.DOS .. w•emui...Appi.H -· '3003 280 ... .. ,,. M e 240:,clOO W 23 • 2 ' \ ' 2X386K5',F CPM SI SllndardCP M+ araphlcs -IV ...... "" . '"" ,.,,. M • 2.eox100 w 23 . ' 1 3 1 x 10Mb5'1.tt+ Ix 7«5 1
1.F CPM.MPM s, Harddltk.....-llOl'I _.,. "60 """" 1711 16K 40x24 T, e 320x192 T 7 • - .. Gemnc:ompulel',Baslc H UI _ ... , ... .... 1g ... ... 40x24 TV{M +I • 320X 192 W 7 • • - .. .. veruc.~grlll)hlel 

~ r ,oo [3, 450 ,..,. ... -80x24 T,M w • • 2 3 , ....... CPM BoCo 81 Up10b.wuser1 

8ASF7100 ...... ,..... . ... "''" M W 26 e 3X163K5',F BOS .. Cl twd dllc p,omiMd 

.... 1 .. [l,683 """ 1 ... 126K 10x24 T,M • 820x 168 W 1S e • • C'2 ~bus.Z80,IO~ 

88CMcoMOOIIA ""' 
..., 1• 16" 321( ... ,. Tv(M+) • 320x2S6 W 10 1 • MOS ..... Al LlnntlldablttoMoclelB 

B8C Micto MOOII B """ 
..., 2 321( "'''° T't(M•) • 6"0x2S8 W 10 ' 3 • MOS ..... .. VersacMslCle~ 

BMC OKI If 800. Model 20 [4,360 - ' ... .... ..... M e 640)(200 w " • 1 • 2x34()1(5•,, F CP M .. El .... ~-
-SM3000 

.,.,.. Z80 2 ... 10x24 M IOx24 W 14 e 2x35()t(5•, F CPM 82 CP M bu.._. maichne 

..,._SM«>OO £2.942 .... ' 129K ,... 1()1C24 M w" • ' 1 CPM MPM . MS.OOS 82 Z801ot8bottOlrwar• .......... C2.6S7 .... ' " ... .. ,,. Tv(M•I ..,,. W 11 • 2 1 2)(SO()l(5•, F CPM """°" 83 c.ix;,. -British Mero Mmi 803 [1.720 ,..,. . ... ,.,,. (M•) S12)(2Se W 17 e 2)(400K S 1,F OSM .. Thoe:11CPMc,omptllOII 

C-1010 (4,1g7 """ I ... 1281< IOX24 "'" 256x l9:2 W 12 • 1 1 1 8 e l x14Q5',F+ 1X10MbM CP M, DOS. UCSO.P .. C2 ~Hcompet,t:,it, 

CAI.PC "·"' .... ' ,,.. ,... .. ,,. T,M e 256xS12 W e 2 I ' ' 2X400K5'·,F CPM .. C3 A1tO Z80B PYOOKtOt _d ..... 
C2.01g """ . ... .... 10x24 T,M W 36 e 3 2X40C)K51 ,F CPM C3 i a -o1110ftwarenc:lucled c.m,,-.,,..,. = ,..,. . ... 1'2K 4Qx24 T\l(M+) • 241x256 W 1 1 • - .. c, """""' p,o,n,MolCPM 

ClnonCX·l "·'°° .... . 129K - IOX24 M .. ,,. w" • 3 1 1 2 2)(32(ll(S1..F MCX .... "' Pate ... Fortrlr'IUblrN 

C.S.OFX702P "" cw 2K 20•1 LCC c • c..- .. co Pocktt comoui.r 
CaluMiniC2 '2.300 ,..,. . ... (M•) • 1 • 2X 1Mb8f C7 "ChooN ......... own ler'fflltlel 

Clonk,""'*> "·"" 
,..,. . .. K . ... Tv(M.;.) 2 2 18 2>8001<81' CP M .. co ·eno,oeo1i.mw,e1 

a.1'1oT .... T09i2S £3. 105 ,... . ... 129K .. ,,. M W 11 e 2 2 ''""""" CPM C8 Wetchoutlcwh 

CotumbiliPCleCI0-1 '3.302 """' ,n 129K 1Mb 10x24 M • 6"0x200 W 10 • 2 1 • 2x320KS',F CPM,MS-OOS .. ArtlBMlookalike 

Ccmmodor• VIC 20 mo .... SK 32K 22,23 Tv(M+) e 176X1S8 w. 3 ' • ...... .. °" ~~homemltfO 

Commodo<o6' "'' .. 10 ... .. ,,. Tv(M+I e 320)(200 w . 3 • Ke<MI .. C9 Goodvalueb 

~ ... ""' .... 128K -"''" Tv(M+I • 320x200 W 10 • I 1 3 I • ·- .. "" Available by~ 

Cornmodore4016 £632 """ I 16K 321( .,,,. T,M w • 1 1 3 • CUMne. PETOOS .. C9 Tho PET 

Cornmodore 710 £1.144 .... 2 ·-.... "''" T,M w 10 • I 1 2 1 • ...... .. "" tie ................ 

c ..... ,,.,....,, [1.129 """ 321( ... ,.,,. T,M w • • CnMcle. PETOOS .. C9 Tho..,._PET 

"""""""''""' £1,374 .... 1 ... .. ,,. T,M w • • CUsetle PETOOS .. C9 Fu ... •~PfT 

Commodore &II* pe4 9000 [ 1.711J .... 2 961( ..... T,M w • 1 2 • C..-PETOOS .. C9 T09ot1Mrw 

Comp.iootp 67S - [6,780 "" ... - 80•20 M W 20 . ' 2x865KS'~ f_ ~ C10 u...u.os 
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Comlln ColTwnuriicaaorCP IOO [2, 180 Z80 4 64K 512K 80x2 • M W e 2 I 10 2X3llOK5'•F CP M e C13 SU..UCP M mcro 
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IIC .olt" art. ,.,·op Arotn'iOft Proeram 
Po<o.'Cf, A & .. . 8UJ H) IC, Cl~ forochcr 
BBC.oft•arc ('al1Lua a hcr6pm T el 
Ol -tS86"0 
\lk-1l " 11h ca,scuc um1. Au in M·, u,:L 
and O\~r L'O worU'I of pmfi wfl.,arc 
" ouldm!ilo,.-cr£2JO ',l,1ll!lo(llfOJU60 
Tel lb!>.loOC't.i Jl,,~7 ;iny hmc aflcr ·-....... G70JJ T .. -o canndgn. 8i11Ulc· 
ricklandSa1cll1tcA11a.;l..bnlndncw.£?0 
ono . (Compu1cr aormdgc av;11l,1bk) 
\l, Oflh{II O)wcch-,., ll,1rdlyuW'd 
Tel. f';Of"Kil;\Ml6.ftcr 4r,m 108.)0pm 
:bkfOfMich:.c l 
~T V.pme+)t'.l n r~a.nd 
1ft!itru(1M'lnll..-onh(8()()uw:\.salc ,.,.-.n, 
£4.S ono. Of 2.'<81 16K RA "1 and 
,vtt.,.an Tc-lS Lcpc..s00.54·'021 aflCI 
, J()pma, k for S.ffiOfl 
s,,.,cer-16K 4 ll'IOfllhiold -.11h L'l(I 
liOft.,arc ~u~ booL Compk1c 1u1h 
manual kal.hetc.1:.udkntcoodmon 
£140 lul011(0582)]185-tcvcntnp 
At.+ \'CS plltS lO c,mridgn 1ndudm1 
lkm:r k. 1"11fall. Don \.ey-t...on,. Spilcc 
ln\11dcn..Supc:r8rnLou1c 1cP~ 
andJOY'IKh.£140thclol Tc-I S.ffiOfl 
8ci1C011,f1Cld(~)ot628 
~ l6Kwf1•1reforwok(O.\Q)or 
, .. "Opallor1,g1nal1apcs Tel 01.-26m. 
b k for Pcler E•cn,np Oflly pie~ 
Z:U11 6K RAM (l()ftlQie t11pc recorder, 
tMnuM.p~.t,oo.k)Stcb.nGrccn, 
T cl. 0'21-.l~l 5'78. £60U1k:1 
-.- -.-...ntcdforca.hahop, nt1tc1.di,L 
dmc ctc, or romp,kte BBC ,y,1cm 

coolildcrt'd Wntc Fbt 2. "'°""'" 
llomt- , M,uon RNod, llands"'Oflh 
Birmingham 820 2JR (,.,,II colkd ,n 
M.dlMld a rca) 
Dll ptU1o8:K1Cnun1.1.1l.lcadte1C.,~111 
under 11Uoran1ec Onl)' £J9 Tc-I Bnswl 
02n~(\C1111\p 
Tl$.IO 16K MKII + montlor + c·ur.cnc 
recorder + llghl·pcn + kJ.,.~r Cl'>C 

mod1rK"llllOfl+1oC•cralboolr.\andma nu 
ah. +O:O .. or1hof§Oft.,.arc 1111.·tud1ngall 
T andy~. Game,. f rogcr. Bcncrl. De· 
knd, C0m11. F!JhlCI, Scral"llblc. DllUI 
Ba.!oe C?.<;O Tel 021,~J65111 
M#I pmn ron)(llc ctc rompktc ••t h 
PKMan. MiUe ('"rpc:, Comb;i.t , SL.ing 
and &..r 81;,,~ Tel. P l~ ton pn 
Ycm'll2166'hftcrflrm Pnct£7~ono 
WM111,i1:w«)l'1(!h;,,ndAJ"'flkllrompu1cr 
,ptcm ~ t.... 2X DOS l 1 dmcs, 
morutor ,1nd pnn1cr ',1,-,ffro0eC1 London 
Jirta MiLcChorO!il( .. "'j.L1.J1l l.1ndlor1h 
RNod, l..oftdofl SW9 Tel 01·~ J261 
......,. Gcnte so,, .. -..rc, 6 arn dc pmcs. 
('hcss, Gr;aphtc AsKmbk:-1 and Sound 
rrocram -.-orthup 1000.on l) £5clldlor 
thclotfo,07.Tcl \lidm~ 52-IM 
iNr11 Ml.-8JK. integral VDU and 
cawencun1 1.,.11b .CIOO..of t.,.are,«tud· 
mg Pnca l Forth. A~ mblcr . Che». 
E,;tendw B~ and man)' other Iii"'" 
and boob. Ofkr, 11round £400. Tel 
le>Tn (0333) ~703 .rm 6pm 
DIIII. ...... S.huprl SA-I00($1•) n<'ucr 
~. 8U(' com~t,bk et~ SS SD'DD 
,.,,h0[\ 1 man~.Cl20ono. Dunfcrm· 
linc . Tcl0)8)729770an,- 11mc 
Yk,,lO ON cas.scue UM_ 16K RA \1 
p«k. P1111c Co,.·c eannd&c, ~,era! 
gaMCS t'.ISSCCIC1., l"rOlfammc,·• Rdcr· 
e.ccGutdcandVtcRC\"C.»«i £2000fl0 
T el Ru~111g1on (090b2) 7JOH after ..... 
S.- for 6K Acom A wm Golf 0 . 
kc Crum Vendor £4. t"nm \t .Kh,nc £4. 
Cen 11pcdeH.any1.,.0£6orallfour{IO 
Send 10 Gary Read. ~, Wakkgra•c 
Gudcm:, Upmin,1e, _ r , ~, 
~MPU IOOOTVpmcpl~Olym­
ptcS.Gr.ind-Pn,.Codc·Brcll l cr ln,ad­
en. Sr,ace,.ar carlndge, Or-i, .... t lc:..b 
andbo ~ Oldpncd l f!O )1unulJ £(!() 
OflO. f'ully('J!Cnat,ng. nu,:n.;,p Phone, 
lh P' Wyromhcllb142Ciaf1~r ~pm 
Mad j0)'-.11d.: One onl~ Can s.iN)lt 
dc1a, l,foru..e .. ,1hZ)..,il\,£1. U"uscJ 
Tcl•0222--6288Jc\( n,nis 
r ...... vw:-1.08KR A M £20 lm,o.h,l\l( 
~11 l £9. Goric L &: Mocro-0,P' QI 

.. 

PCN Billboard 
'waruedSupcrU~r C'11rtr,dgc Tel 
01-6507.),&1 
C... .. X~2P J"O&r.tmm.abk pockcl 
romr,,tcf. romr,ktc .,.,,h ,:a;.lo<'ttc ml ('f· 

f~.lcads.ca,c,m.anuahCo..1£1001' 
mon11Ka,o.\l.1Hattcp1.CS01'oolfcr,. 
Tel Frcddyon01·5)12892e\l'ft1ff&l'01 
.. -cdcn<k 
Vk-lCI + ON, full) hoted, oou,11, IX"(' 
"82, 16K RA"1 , Pmcni.mrnt:ll Aid 
canndtc, mtro 10 8.t:SIC I + 2. £40 ol 
,ol'!ure. bools, .cm ono. CT V £S0 
CMM> Tel. Bott on 38915) 
me ol ficul JO)'l!Kh for we. N CMM> 

Aho BBC !iOft ,.arc . 10 \"09 Of !lo(II. 
Acormot1. rrosnrm IM"'"'. Inc! 9 
romput 1ng ctc Tel Ol-80!l ll'ill)b after ..... 
N JIH2-+ t""OC"llll!.1:l!cdm-a.muw.. 
~)nlhcsllcrh11d".arc Soft,.arc Tn,.n1 
T111or. Ui,crpon . Coolt,oo.k 8;1~ 
Tu tor. \\ 1thi+l'tlJlolCSS.mul1itlOfl•and 
ochcn . .C-450 ono Tel l.oughborougft 
(0009)368641ftcr8pi,lor(OS09)2.'01"'3 
before 
..... boolr. - (as1oCmNc1 h~t1ng) £6 
lh ·Soft PaKal romrolcr £IS. ~onh 
comp.lcr.CIO.l'.loth.,.- 1thm.i,nu al, Spcc-­
t111m m.:h,nc rode pror,u,m OOJ*'T on 
t;opc£7'\0l.lmb.6PatkStrect,Scar, 
bom1,.1gh. VOIHAQ 
~M Vie-20gamn1~.CS 
radl.i0flliespatclcach•1H• u1t 88 C 
Atom LX £2 each Ian Voelcr . 10 Crof1 

°*· London Nvn 
Wlc,.ZI and OS eassc:nc JO)l,IKl . Pro­
arammi:rs Rdcrcncc: Gulde:. tapes. all 
le.ids and ll\,llluak. mm, rondluo11. onl) 
fourln0fl lh!iold.bond . ..-1Dacttp({l50 
T cl. OC!\4.Wl226cvcmn11or.,.« kcn<h 
M*II Atom 12t... RAM 16K RO\t 1nci. 
F P •n.d toolbo,. _1 man.i,.h M1gK 
Book. acmna 1Kq11i1111tc4 and A1om1e 
l'roSJatn fflll"II-U*hof~,;olt•llrc. 
,nciudc, all ka~hCI(' °"'') .(J«.l Tel 
Urm1n,1cr2..t~ 
Stoft... f,;w" Al"J'k ~. Arp,ic..ntll'r. 
V~-<llk.Tll\oCCompkr. DO~ ToolL 1t. 
o•.-er _V) g,unn . .al d ,:J,. Nl..cJ. ofrcN 
lbr-d.:rc. 2-ISouthcrnhavEa. t [.\Cler 

"''-Matl «.01:(0 121( Bac l ·Upffl(JSt hoot 
d1sLs,1«ludln1hlldi«1~ Aho~ 
moscboo4cassc:ncs£1~9'.'i10An1oony 
Robcm , 16 lb mhlcdon ("IC"',('Cn\. COi· 
lcsrnorc.Oa l ham. l.cK"C!>ICr Td 0572 . 
8128Sl 
Aurl VCS + 6 c--..trmd,c,. ln,.tOrn. 
ComNII Br Cilkoul. 'l ,m - Rc1cn,gc-. 
l\11h1 Dmcr. Jla11n1cd !louse . •1th 
JO)'lCKk\,pad,Jki .... ,Jlnol '{)t1I {121.) 
ono Tct: NOf"Kh 71~216 
D s..etr- 16K !o0fl.,.;1rc ff;W" ~le 
Me1rorStorm. Grwnd Attlld. E1opc 
('.,..boy SNJOJ411'1t. 1'1ght 11,ir. JD 
T • n:r, ~durood.. all fo, only £20 or £J 
cacto T('I; Rtck 061-92!17882 
S.... PCI~ rompkte .. ,th pr1n1er 
ca'>M'IIC ,n,criilC'C' (CE I~). 11t,. RAM 
(C E1 55), spare pens, paper - ~ 
oompk1~ Te l \\,"\fe0ombc (O!'i?') 
-1m10 
W--4 Tricky Tu1or1:i.h- 1hc first ~1:r 
Character Ciraph,c,, (r,.:o IS). GTIA 
GraJ>hin(r,.:o9) ln c--..t\1oClttji)f1;W"Atan 
\lint e "'"h dc1a1h-rntt 10 u .. , on 
Str«t. Rrol.<"ry. 'r KiJ.,r11, .. e-. Stoke 
on Trent.Staff) 
s,,.,cer-. Blue: lc)boa rd "lmlhl old 
Compu lcr rompa hblc a,,sc:11c rll'COl"dcr 
Soft•1lrc 1« l11dn T 1mcga1e. l"cnem,-
1or. SpoolJmlln . + oth(rs 8l,1nllilf)C1 . 
earphone. m:i.,gaz,nn. Cc,nu,nc- rc;o..;,n 
for Jalc:W ort h ~+attcp(£175mno 
Tel \l,cc\.dao~s01-il-'62-161Snt 4(114 
M*II AIOffl l2K RAM 16K ROM 
,ncludmt J"Olr"m ro..c, toolbo., 
RO\\ . three d,fk rctu m.anllilh. k'tsol 
soft.,ilrt ,ndud,niGab.\ 1.111. ln•a.k:n 
Ccnup.::dc, St1u'i1,n, Golf, M1~lc 

Com~nd l"K-\b,n e1C Only (JO) 
Tel Upm,n~('I 2-1m 
"*- w .. ,-.dco pmr for Mlc. By 
Gnmd,und ... ,th ackkd fflilln~ Mbp1or 
.,.orth ~er £35. pncc .t20 20 Buc:U~ 
cio.c.Stol.cPar L.I Jl'"'to.·h.Suflol l 
f• .. Spcc1rum pmcs ',l,1ngcd 
A\CAJCI. i,..._111 .. l,1c. Rom an I mpirc. 
M:.to.1\bnha . . 1DT;;in.t 16K a ll£4c Kh 
2081M;U ast(~. IJ!lo"'"Kh.~uffo•k 
•• buy Oflf.llW arcade: ~t)k Spc:arum 
loft,.·arc:. Send llf!C I<> k A Kidd. 20 
Buckfa!>I Clo!,c. Stoke Pilrk. IJ!l,"IC'b, 
Suffoll IP298G 
W.W BBC(BJ CIIC\111 d1agr1111b lah.o 
BBC ( B) dr.k ,ntcr fKC f1nmg ,n,1ruc­
t11>m "•II p;iy £5 each lei. ldn, 
QJ8.I 00.U (da}·l: OlJ.77.\ 2869 ((•C· ru,,.,, 
.._ w,f1 .. arc b.lrp •~. Golf Oflly .CJ . 
Cent1pc« onl) U. kc (rum Vendor 
{4.fn11 t M.:hmc.U.anyl•-0£horall4 
£10 on ..»>e ttc Gllf)' Keil<!. 5) 'wakk 
~\(' Gdltli , l,pmin!>ltf. i:-:r 
Dll S,ncbor, ,u mo,i th, okl. I K .,.,,h 
manu.alandpov, ·ll'r,uppty 20progr1irm 
and a fc,.,map Tel ',l,arrcn. (Solllh· 
p1c)OI-J60IIMaf1cr6pn 
MMt VCS four ffiOfltbs old ••th COffiNt 
M,ssik Comll'land Ind £1 \oo.;hcr A1ll 
bou:d . pcrf«t cot1<h11on C~t £120. 
IKUpl 00 Tel Ot,02 K70'\l.1 af ter ·-a.. M7JllA -llsl>.. RA \-I Ofll) 6 ll"IOflth, 
okt pi~ manual and ffl.lln) proer1rm 
Plk -\\ Jn. F~n.kr.C'hc~ck U20ono 
Tct-,.in,,.tch(ll27017..._~e,cn,ng\ 
C-..,. \lk-2' ,Ol)-CILC Unl4 + pmc• 
t1lf)(:only(l?.'iono Ocnu1ncrcas011fOf 
wlc:ron11t1Sic 1e0110 ra,Cl("ndl<MHJ 
67)26aftcr Srm \lon- l noranyt 1mcon 
""CCLerllb(bouJ.ht l eb 83) 
M*11 At<)m 12K kA\I hi>.. KO\I .all 
lcMls. m.inu.:.I and 1"':nl) of ..oft.,.a,c 
1«l!Xhn g ln, ad..,i. _ .!it•rlr,:\.and A,ttr· 
Oleh, £1'\0. T d OM!~) Ht.? (Du.he)) 
CV<'.n111J> 
Caela .. X702P p,x kc1 rompum ont)> 
lhrcc mon 1h1, old c,,"\fflP,..:te "Mh m;,,nu,11 
1nd prog hbrar; U,Oono. Tel llcmcl 
lk mJ>Slcad49.~ 
• Model B Arormoft rroSJ•m,. 
P1.aoc10td. Snllf!pCr . Rocket Raid. 
Mon!>lcn.1ndCh1kofRiJdk) £711'.Kh 
or,.,.,,pforOlh<:rACOJnwftgamc, Te l 
D1i•td Ookb"or-th~ 054~ i"66 
..,...l &llcofu""ncardcc,,;1£1!1.l ... ,II 
Kn'flC 00 hHcrml Al'() full UCSD 
PH(al,..ilCll'l"'llh~mcnc;,,u on ('Q'<t 
000. rc;a!i<)fl;,,l)lc offcf". Tel 06.\-1 
.S1.1~19 
TltSIO l6K I.II'~ 2 (ir«n n>0n1tor­
t;l))(lle, m.iny l ap("S 1n,,-lud1n1 F d1tor­
A»cmbk1 t cv _1 pmcs iumho nu.n) 
boom~ ()urlprtnttr \IL 2. paptr ro lh 
allk~.nut1u:ih.D!Oono. R P~r. 
28 Lllffllcy A,enuc:. SL(~. L,nc. 
PE2HAT W_.... urscn t ly. Commodore 6-1 or 
BBC Model IJ" romputcr 1n cichan,c 
,.,tha7.XIU 16KK AMplu~m..inu.a l k'f 
only £70 ""-1lllng topa) halancc re· 
qu1rcd Tel 0 1-SH9~altcrf!rm.a~k 
fork 11u11kr 
MM ;1()}'800. Ekunp rr1n1c:r 1n1crf.cc 
\.11 .CII. A~cr()t(I,, air trtd ~c £19. 
A)!l,(mN,;r Ed11or camtd,c: Cl. 16K 
mentor} t..1nlU9.Nol C-d!Klllor £49.or 
£l!l.11hcklt Tel 8rigt11on600:IW 1f1er1 
OfSillurda\"$ 
, .- .. Alllnnckopmc•1l h ln\-...dt-n;, 
ti lCmKb.Golf. Ad,cnlurc .Slvl kacen. 
! 110 ono. Af'P') 115 Ono.i A,cnuc, 
Sutton("oklfodd . \l,C""-Md,11)(h 
Dll 161>...m1nu;;ol.thn;,etapc,.boolof 
49 g.mc1 £45 ortlt. T el . 01-646 3797 
af1crtorm (Too un,. London) 
\lk-10 .!it:i...-k ,iott hoard IIM.'mor) cipan, 
IJOf!Unt11K h1gh·IC'\e.tpand,1bk:-1027K 
plusV11.k1tll f ca lurMau todck: lcdump 

11apl11cs,draw. re number. 11...:c U~ 
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r- T19'9-'A•1thallkl'handm;onu.ok 
ptu\ SpiKIC ln•.odocrturlndge.) month\ 
old £1100fl0. Te l Ol--6Nl214(cwn· 
'f1Ponlyl 
"°"9 Acom 12t.... P'SU. nu.nu,1b_.or 1-
.,.,.rc. ,ndud,n,: AlOrn Adlcl'IIIUIC. all 
l"(>d CONt1toQn. mu,,t ..ell a~ I ha,c 1n 
At;onllOCihhuppotl £100 Tel l"l.lrllcc:t 
ti615.c,cn,np 
~ Pct2001l21>..~all 
ke)bolrd [11,CCllcnt cond1t1011 £27~ 
ono. Y11clc,- (02S2) 8722.-9 ( BtiK'-2 
RO\-ISfiucd) 
S,.C... joft"'arc ~le: . nine- lllpn tn · 
cluJ•n& A rudu. Gutpm.a n . Sp«l~I 
ln \-adc~. Ground Ama..-L. "k1cor 
Storm. Kru11 Kon1. 5p.i ... n of E\11. 
Golf. fl1gh1 S.mub lor Plca..c 11ng 
Ram-.ck112-19fordct•1b(af1cr'J'f'I) 
........ \tdcoCarlndgn £9V9cKh 
Ai nc... Tel Ardr~n 60!~7J for 
dciad, 
.._. Acorn Atom 1'c" lr.e\hoard. 
full) c,pandw. high rnoh,1l10n mod· 
1rK",tt011 GPliOA pnn1cr E.k~cn 1amc,. 
m1itctK:d~~lle. PSU. kll(h, m,1nu;;oh. 
ma gtc book. forty+ magu,nri. V.orth 
(f,$0. Aro:pc USO(forquK\.w~) Tel 
(04n)~)I 
MM \' CS 'Wll motuhs old, paddles. 
)'())'~.:h . .u ca1nd,c,. 1nd Defender 
Space ln,ackrs.Pac\bn. \t N;,lc('om 
nund .CIJO or '"<lP lot Spcc1rum Tc-I 
Br-ackncll2344.1afm6pnl 
.: Acorn',()r,v,mn.a-.nc-. Dckndcr. 
Mon~cn. Roc \.c1 R,ud l"h1kNJrhcr') 
()ucs 1.Sph1n,Ad,,·cn1urrOc....:horHO 
1hcl!M foe-oihcrachcniurn.al-ho.,,and 
• fhgln .imul.itor rrusr1m Tel Simon 
OOJ2!1JJICII 
Ml ...._"8to.. .1oCe11n1ym~rlcd. ,n;onu1! 
o,.e r £100ofpmc,;1lJKI.C60ofmaga· 
i1nc, 8.a-..c S P-~. Sr,ccd 8,1!'0!'. and 
-h ,n,:bn1~0)5ono.Tcl•Stwon 
atSlr,1tha,..-n20447fordcta,I~ 
0...- )2andAmbc1p,nn1d.lcado.and 
.omc tbSCIICi L.rnle ~. c 1ccllcn1 
C'Ol'ldihon (25() Tel (M(I l72 248-1 
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S.., h.1lf<,e1golfdu~.baJ.wc 8~ 
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pi~ 11>.. npanl,K)II. m01hcrho;11d or 
t.1m1br add-Oft, Tel Clc\clcy!I (OlS)) 
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S.., \ K"-20\ oodooCt'>tlcfor an) ()lh(r 
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T1tl,.IO 41>.. l e•-.;! 1 t>nh 4 month~ old 
uccllcntCOfldllt011 . ..._-.ft,.llrc.man""h. 
ofkf'< ll(lllnd (RU. ,c nu,nc b.ao,,.,,n 
Tc:t \l,rnh amlmNaftcr1~ 
AIM4 VC'S. >C\Cntccn cartnd,n. (111· 
lnJgcrKk. kc)ho.ardronuollcn . !>llin 
d;ord an::c»orte-\ OSO . no olfcr> Of 

aolkn._po.ta,cp.atd Frce MKfO\!St()l1 
( l"'O anrtdan)' \1 C M}"C:an. 2.1 Kona 
Road. l..onJ.on NW.1 ?IIY 
S.., Acctr0111CTVpmc"11hanrK1f:n 
forLXill 16J,,. KAM otw: U1V pmrfor 
ICll>Oflillblc f'(K"C Tll'I Med .. ay ~:!f,25 ,_ 
W..tN: Defender an.J 'l..tn.' Rc1cn,c 
ca nn dJ(:\ for the Atan VCS Re'"°" 
able offer> gl\c:n Td 11621 8'912.'iO 
C\Cntnponl'."(E11uarca) 
r.t 1032 )2t,. RAM ~ pr1n1er 11nd 
K>Mndbol. pll!IS m;onu;,,k, boo\.<! anJ 
rrograms U,OOon,o (ont.oct(ir.antham 
O&lll77R¥le\-cn •fll\"rO-llC21\!!6bclt 
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Ylc,,20 Cb!oClltfk<:l. Sup::tl. , ~n.kr 
,oy,.t .... k . . 1to.. RAM e , ~n...on. T ool\.11 
ma.;h,nc rode momtor. plu, booh .ind 
k)llffl; (If prop-am. mdud,ng 1an'I(,, 
cannds;tt UJO ono Te l n cct :zt~if7 
cu• n,nis 
ZU1 16K"nho vc:r{71.)l'f('l f,im~ Man) 
Z.X ffl,iJ.llVnf:I and \t (" hoo k Manu al 
kids e1, ,ndu.Jcd In mint rondnlOfl 
St,llbo•cd Ont),.C!Jl O ffcrurc1nu11:d 
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Tel 061·~'11N _\ f!'Ckt~~ 
"- 1.:t. ,..,_."._ .-t c;._. An• .. 
..- ~(,.,..._.~.-- .. 11~J 
pft .pcrfcct~-.Wtdlti..'l'l•hl1npa,cl;apn& 
Ttl 11,or'-:""' W21'fl ll\llA £17U ,,.. 
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IIIIDII L\ \1111hfik L~~.Supcri...i 
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-*' • .-...~,­
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~ 01-"""' . '11'1 -~,w,,~ CW) 
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l ~.Wftd,.wiNII 
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A,..... Pf"M" £1.fillll Olk' Pk.- kl 
01·:\lti~lleo,~ 
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lnu,dcn and M-k C",lfflm-and CooJ 
rondltKMI CowU4U.w:11.l.l~(>fll). Td 
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IS--~)8100 
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othtr boob £10) cuH<"1 onh Ttl 
Wffdil:-9:IO?I 
Dll lt.lr.:.•lllliC'l\c10II~ --~ ,,...,._...,,.\l("fll)ll,l \1--..I 

.... tk.-llidedl•--~ 
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Obl-224189)preknbl)C'OoC'llloap 
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•'Id •ord pro«,) 1111 u111MJgc lnor 
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months old •1 l h 1<:n u,tnJgo. M1.1n 
chluu.. 81Ut-a1doi. (i,olf CIC CO§I me 
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(,I.lode for lllkXf £7 .... 11 pi) po.ucc 
r,t M.c--cn81l~lfl"""'IIJI 
W.W Fulk, ll>-42 rcplaitormc-nt 
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t~ - -~Dr1v1ng 

Commodore is 
getting easier 

n ~ /Ni£. Fas1, effective spelling checkltf ensures 100% 
~~ typog,aphlc .ccuracy . An integra l part of 

SUPERSCRIPT 11, SUPER SPELL checks documents 
aoa•nsl a standard 30,000+ word dtcbooary and 
d;splays a Jist of every unrecognised word . 
SUPEASPEU handles both English and American 
spetling vanants . You Clln accept, ignore. COfTect o,,-

Steer yoor way to greater emciency and meet all 
your administrative needs ot the future with the 
SUPER range of quality software. 

Whether you want a fast and flexible database. a 
comprehensive and easy to use word processor, or 
a completely integrated office 'manager', PrecistOn 
Software has the answer. With software that 
harnesses the tull power of the new 700 business 
computer from Commodore. 

~ 
Database manaoer tor all business environments 
where aoeu,a1e and up.l<Ktate .nlormatlon is the key 
lo success. 

SUPERB.A.SE sets new Slandards in "8xibility and 
ease of use, 'tNith large record sizes. fully r.-definabte 
multi-screen record formats, sp,eadsheet-like 
eaAculation fac,lities, lut ·e+ tree ' keyaccess with 
selective retneva,, transaction lin«ing, 90f1ing and tui.y 
definable repo,1 formats . SUPEABASE can atso be 
linked to SUPERSCRIPT II. 

§,hP~ Enhanced version of the popularfuN feature word 'f"" -,,-' processor . Unrivalled table handfing with 2.&0 co1omn 
wide screen, scrolling In all directions, arithmetic, 

memory cakulator. column manipolatiOn and mail 
merge with record selection . Comp,ehensl\le editing 
and finish quality outp.,t formatting. Handles up to 
2, 100 lines of 80cnlumn text. And itspeltt! 

Versatile, last, .simple to learn and use, 
SUPERSCRIPT II processes letters, quotations, 
reports, maitshots and standard foon:I with 
professional ease, enhancing presentation and 
ensuring perfect c:opes every time. 

add new words, building up )'OUr own ~I008ry 
extension. SUPEASPELL also indudes a wo,d loo«· up facility. 

The uftimate integrated office administration syslem, 
with full records management, calculation, word 
pnx:essing and spel checking. 

SUPEROFFICE combines the database handling 
of SUPERBASE with the doct.ment editing and 
formatting power of SUPERSCRIPT 11. 

The availability of SUPERSCRIPT II as an integral 
word processor enables lists setected from data files to 
be used lot mailshots, tatwff. standard tonns and labels . 
SUPEAOFFICE indudes a powef'tul programming~. 
enabling you to build up a library of your own p,ogra.mt. 
System-wide help SCfNf1S are supported by ctear 
compNlhensive manuals and tutorials. 

Choose an oft-the-sheH application to suit your 
bus,net.s from a steadily expanding library . 

Come and see for yourself at the Commodore 
Comput er Show , Cunard lnlemalional Hotel , 
Hammersmith 9- 11 June 1983 on Stands 836 
and 81 24. Also atl he London Computer Fair 

16-19 June on the Commodore Stand . 

Precision Software Limited 
Park House , 4 Park Terrace, 
Worcester Park. Suney, KT4 7)2. 

P1t.'Ci.siun Telephone: 01-330 7166 
Sult wan, Telex : 895502 1. PRECISG 
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I 
Rates: £10 per single column cm. \1in imum \ize J cm. Ser ie" d1\Count a \ailable. Medt.aaical Dffl : Co lumn \\.1dth. I colum n 

57mm . :!:column\ ll !'!mm. :\columns 179mm. Co,, DMff : IOd,l)S prior to pubhc :uion 

1]~ 
)*' ..1,,~9""" 

j,,-~, ,)2 

:::n~~aic:-J:'::---,~= 
Ooldwllofl9'H:- SIMI ... .,..__..._.,. 
wor1oc* ts.15 

::r:-.'.;..5:::-.:;': ..... me.tu .. :.::: ............. _.,.,_ ___ $111'1P!tbl.A -M.-lfd.- P&P . .... IIIHIUlllt*,----· =~s-S~:r:-U:~e.n--... 

LYNX SOFTWARE 

AVAILABLE NOW. 

CASSETTE FILE HANDLER 
f .-.iWo<1JL yru, "*>1~~ Nomamory 
~ nNdld. Piiot .. ¥')!,II' ............ 
-MIIIINYou~IA*'ICI ... IY*"ID,oil<IW'li-= 

c:i.~~=:r==. 
- .-<-alD lllt.lHdfeCOnlllrOllllilt.0..-
_... __ ....... ____ __ 
~-:.:=.=-.;;:_,:'.:10"::l::! ~:=:t.---do,-, *'PI .... 

~one-"IWlll-ll'IIIIUli~hofn,I .._ ......... 
t 1f.(lftlqlAorpoil&mordlo"inc:luole P6 P 

RadSy1ttffl1 
170..0.,.,,.._Hil~, LOftlllOl'IN17a., . 

WANTED - PROGRAMS 
VIC 20 • IPIC TflUM • ZXl 1 

QA MI I • • USINI SS a I DUCATION 

8'.lttllit--Sofl-ll;lolanglarg,ood QUMtrciroo,-.w. 
olle,~otCNhPlffl*-~-==::::z..-.:...-.i .... Ofdolf 

CONrACr IW68l£WOAltSffOf' , r..~=8HlftgalDM ...... 

COMMODORE 64 
HIJRES Graph ics 
12new~~,ncll.,ongl)IOt.draw . 
orde. boll.,splillCf.-.-+ c:olouo',pew'I( 

UKof M -C 

Cheque posUol ordet" for £1• .ts 10 
SUE'S sonw& RE 

11 0.rdnef Dl1.,., Kltloullon, Not1•. 

Contact: Ian Whorl e, on 01-32J 3211 

Software 

Sm • II Sc hool So ftw • r• 
::;.-:=-;,.,~io;_,tit~~byc:i:= 
~dindMcklallffdlNlfW'lgtd'lemet,.lnePac:kageloonsastol•su11td 
<Jbt«tr,l•malChedprogram1usngtothelulbClll)IOllttJMoltheB8C·B MICIO, 
suppo,ted by toflwart doc:Umentanon, course notes, exeroM me,striale; , 
RevlllOl'lp,ogram aod~ Tttl 

P~T iflnine*.iot 
•••ThtfMOt~~~~~:~~lnA!g,tbfl••• 

.. pri0td.i t1 .t5 n:: 

BulMl'ldb 1lul dnct,ptionandUstolTIIINenctoeinglUfl , IO._ 
SMAU SCHOOL SOFTWARE, 41 SilW'lMM, tvyt lng l.a.ncl , P01 1 OHJ. 

FRENC H 
HOLIDAYS or 

Exa m s in View? 

Th kl PfO!l' all'I hclpl ~ 10 learn 
•ndritYIM French through 
vocabuLlry quiua Acce ntt are 
CAl"r<tdfor Starting:lfOITl800 
w,;wds .r,duded) build up 
)IOI.IT IOOUbuLlryon tap,rl 
Price £6 50 plut S()p p&p 
from J Hilr!P'U"""' 
~n.P-1e),W111, 
Guildford . Suney 
GUl 3PV 

VOCA BULAR Y PRO GRA M 
fo r t h e BB C Micr o (32K ) 

ATARI 400 /800 
Now Hailatlle- ltlt latest aames lrom tllt 

Slates 

EHOME 
I gTROfOllk) 

SEl«) SAEFOA FREEUST 

£21 ... 
[21 .ts 
t21 .ts 
£21 ,ts 
(2' ... 
t2' ... 
[2 1.ts 
a• .ts 

M .. KIOV'il~~Y.A.l .,p,:,Magamndpeelung 
~~ P0 1.1n 

C\IIOLSU . 
~CIF l'\\\II E 

3$ , H•dow P1rtl Ctff<*l t, 
Hllrr te, Nortt,Y0t k lohlre, HG20AW 

ORI C GAM ES ARE H ERE! 
t . THl:"1"S -TN ~...-..,.,... .,.,..,-. t~~="7·==! 
'.~~ . Hil..,....n.4 .,I Row. -·­f.. GRAPl«:S ~--~cf'lttKW 
"'*allll"onN1""""411 
t5 each f rom 

Tou chsto ne 
6 1 Htghfiekj Ro.cl , 
S•xll by, Lincol n LN1 20J. T 

DRAGON/ATOM/ORIC· 1 
ADD LOW-COST 1/0 POWER 

WITH A VIA BOARD 
Drwe eX1ra I O devices. from LEDs & 
switches to extra penphefa ls. Link 2 micros 
lof data. program transfer, spool lastings lO a 
second micro to pnn t.save elC. (see TEV ­
UNKbelow). 
:=w.=..:~:~=--=r..! 
IOC .... IOo--.. ~-c- .. -"'°'--0...«.nA ___ M_Tht_ 
___ .. ________ _ _ ........ --............ -
=~:::~=:=.--:: :=;rtil'OQUJl • .-w,,,,, ............ _._ 
:::.:.::="'.'=---1.111-;:~ --·Ow:.::: i~: 

• cl lii 

=·­=----=--""ANlll'"~--- ·_,llil' ............ _..,.. _,....._ 
MAIL ORDER ONl V 
SENO FOR LISTS DETAILS 
Alpncfftulfy~dYAT,PPetc 

Tnw11tl Mlcr•ttcll Utl, (Dl,t ,cl ) 
403 D•ll ow Ro• d, Lu to n, LU1 1 UL . 

Te l. 10512 ) 41890e 

SPECTRUM PROGRAMMERS 
would you lik e to see your 
program s PUBLISHED? 

OrlQll'llllhon:P,ogratMtor 16Kspec;!Jumwanted 
Cashpl!ldtor~.• xQbngprograms 

ContK1 :o.-p.rtmen1 M.S, 
c .. ,i.nou .. Pubtimion, , 

'l7 LOftdOn Road , 
Tunbrfdgew.i 1, KentT N l 18X 



.. 

MICROSHOP 
Courses 

CHESTER 
COMPUTER SCHOOL 
Modul1r training coorMa fo, office: 
pefa<>nnef : Manager• 

Technlci.na 
Profes1k>Nl a or all k inds 

ln troduc:Oon to mic ro s: 
CPIM 

~;·d1:=:1ng 
Network• 
Man.gement Inform ation System, 
Program Generator, 
and much more 

dne. two and lhree day courses. Three 
week executive courses include group 
pro,ect and prac6cal work experience 
All students receive course certificates 
Fees from £20 per day. Details and 
application forms from: 

The Princi pal 
Cheste r Compu ter Schoo l 
7 Stan ley Place 
Chester 
Tel : 0244 318959 

OPEN HOUSE 
f'OR 

COMPUTER NOVICES 
C"1ooii, "°"' nm,- d"Y ornffl 111~ 

IJfUPl.iJ-O>f<t o•u, ~ t OttAP/>k. />,t o,C P ,\I 

C-,w'"!J!:!t t::f,,~"""'111-" 
11t<lud111, 

Dbase 11, Wor dstar , Sllpercalc . 
lk odn 1tt fro.; 

MICltOCO~IP\ITl'.R AD\ ISORY 
Ct:!'ro'Tll:t:, 

Pvl)l~ltflf1lwSn.tllo8ank. 
Boro.,:II Ro.id, l .-dooiS t;11AA, 

Ttt.t 1-,n:8'8'E.1.1,z.'68 

Insurance 

WIU YOU TEACH COMPUTING? 
BEAUMONT SUMMER CAMPS would 
like you 10 leach compu1mg to & 16 yeat 

ok:tsat one of the many fine localioos this 
summer. So if you know Commodore 

basaoon1ac1· 
JAY HAMMOND , 

68 VICTORIA ROAD , LONDON NW6. 
01·3281079 

Services 

=:~-.c11-::::::=-.::=:::= --~ :~ec:,,'!.n~l5 
Sf*P MZIJOAK- tt..15 ----u.n.111-."';:"~~-...-_., __ 

.., _IJS...ltliMll ........... ,i,.iNll ....... ...... ,.......C11:M111 ...... ..,.;11e 11 ,n.,..._ , 
O!lc-~'IICZl,Mllll4K . 

~-=, :r:e_: .. a.:n-= 
~~ks· llf:JNfJJ:litijpj;Jj ·co-.'&1~;! 

klf....,_.,.,.,..,.,.~f.H--~ 
• ....OI'....... • 

4' WH T DID, U. UNT()N,OXON.Ox•OOC.. 

HOBBYIST LIMITED 
0, tflt41 1y1111•1J1n1.WdnlW,aMS.......,. 

5.:,0,.. 
Authorised Apple SeMi» c.nr,e. 

.=r.::.o~~~~=·~ol 
9UPPOl'tln9~.-.cl ooou. 

3 The Broadw•y , Manor Hall Road, 
Southw ick, Br ig hton BN4 4ND 

•T el:021l513>41 

~ t.<"-WEST DEVON 
~ ELECTRONICS 

DRAGON AND 
GENIE CENTRE 

15StadoaRo&d. 
Bonahridge , 0.YOII 

Tel: T eln.rt oa (082%) 153434 

Software 

BBC /OR IC 
SYMBOUCDISASSEMBUR £7.50 
prowideillabels,OOfflfflefa.lexlanddalaar MSIO =-~ documenled ~ (tf*)ty w1'IICh ..... ,,,.,,.,. .. 

CRIJ#CH Clllll'UTER SYSTEMS LTD. 
71 VICTORlA ROAO , SWIHOOH, W,L TS. 

.. 9'1CTIIII ... .. UMU 
ORIC1~ -Gel.,,..._Uwlql"'OOOI' · wi..~t __ ...,. .. ...,...____ t ~!l6 

SPECTRUM Ullt [NI X IBP NI! Q10HfJ 8 C.. N lll"f 

==~-=:.s:-=:s~::::ioo: 
SPECTRIM4M ml§l· 1n1..,.. .. ..,.,,.,_._.~ 
n,..c:,n 1a.1 D!l6 

==i:..~£,F--..:T...'1:-

Software 

DRAGON 32or 
TANDY TRS-80 Colour? 

Lois of programs - loCs: of useful hints and 
information EVEAV single month in 

MRAIN~,a~!tt'!~\~~page 
Send £2.25 (plus large 56p s .a.e.) tor 

sampfe issue to 
ELKA N ELECTRONtcS (Dept. PCN), 

FREEPOST, 
11 Bury New Road , Prestwk:h , 

Manc hester M25 6LZ 
or telephone061-798 76 13 ~,..,.,..,,..,., 

.~-.J~ 1L 
'"HITCH-HIKERS 

G-J{:f:Jfjty 
ADVENTURE GAME 

=~ "'£8.95 =-.~ ... '-o.i':.:1 .,.u•• 

BBC CHARACTER GENERATOR 
Mttlu dnven laalltltS 1ndudt reflect, invtrt and 3 ~:~:S ~~JJ5a.: J:~f multl-d\aracttr 

Et .95 "&PFRCE 
CHEOUESTO 

VI SC OUNT S ERVI CES LTD 
2A lkM.IHon Ao.d, South ... , Hanta. 

NOFUSSOUAAANTEE 0705-t33633 

NASCOM2 
na s-FOATH 1, 11 

,.~~- z.o 
~~~ ........... 

- --Nt602027'4724 
DAVID HU SBAND 

2~11oM.lr..,.._,PwlelH111NW . 
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~'9~q~a~se.::~t~='i!~h•:.•s: 
then ,tt back • nd relu. 
Premium Grade Agla R.EW. Cassettes. 
Manufacturers of high quality blank casset· 

!z.~su:a~::rm1 ·~~am:n 
purchase 25 cassettes ol 21h minutes each 

:t,'~:.1:~1.~-~~=t~&= 
~~ l~= l~=,.::~~h::::dJr: 
aey ~r. Boat on, Llncolnahlr• PE22 OUA. 
r .i: 02051~ 595 

AHl"fl•.,.fnclv•lwolVA1•r 1$" 

Please send me high-quality audio tapes in 
the quanttty indicated (llCk whet• ~ 

abJf) 25 c••••tt•• 
(- £1 .95 p&p) 

D 2 '~ ITW'IS £It 95 
0 5 ITWtl £12.20 
O &mins £12C5 
0 71).i,ITWII £1260 
0 10mins (1320 
0 12•,i,nwos £1395 

50 caHett•• 
("""" ng t2 .49 p&p ) 

0 2,,.,ffWII £22.75 
0 51TW11 £22.95 
0 6 mn1 £23C9 
D 7Y.lmns £23.99 
D 101TW1S £2•99 
0 12,,i,ITW'II t26C9 

1oocaHett•• 
(including £3 .50 p&p) 

0 2'knwis £43SO 
0 5ffllN ("50 
0 6ffW'4 £:•5 50 
0 7,,.,nw'III £46 .50 
0 10ffllflS ("850 
D 12'~ffllflS £5350 
lndud1ng inlay card & side-labels. 
Total Remittance£ _ __ _ _ _ 

NAME----- - -- -
AOORESS----- -- -

l enclosemycheque/PO _ _ _ _ _ 

PSeaM m11ke cheque!PO P8Y•bSe R.F.W. 

Second User Equipment 

BERKSHIRE MICROS L TO 

A.PPLE COMPUTERS 
-~ ... ~ Al"f"\.E ~.w:I 
~GoodNIK1':)l'IOll.-clApJIIM....,.onlleldl. 

PAINT ERS 
,. ...,.rw,g.al:-atdl.-clpnr,wt .............. 
"1cN"- t1 M , 

(0344)84423 

Tole! 

SURPLUS PREMISES 
TO LET 

ANGEL ISLIIIIGTON 
N. l 

IDEAL FOR STUDIO, COMPVTIR.SOfTWAAE OR 
OfflCES ATTRACTM REHltl.EASE 

01-3592465 

PCN MAY 27-JUN E 2.19&l 

APPLE NATIONAL 
IBM ON-SITE 

SIRIUS .All••---a\ 24 hr 
VICTOR CONTRACTS 

COMMERCIAL DATA SYSTEMS I. TD. 
Telephone : 0268-710292 (ask for sates) 

VOICE INPUT MODULE 
FOR APPLE II+ & lie® 

ING 
PAICEU991NCVAT 

C.G.D. LTD 

.CONTROL 
RlEVAL 

111 LOWER RICHMOHDROAD 
RICHMOND, SURREY TW9 Cll 

JOYSTICKS from £4.50 each 
DIRECT FROM OUR FACTORY 

... lllfORll : ~ Qlll.sl~,o,'lldi_..,. Z ........ UISI 
MMl. tirt lllvllolo. lS-5cort•-Q119.*IOflll,cie-s 

(Ul,.-llll 
MAOY.._h ,,.l*"'f' 0 IOCt.M- ,u,IA&itiOIV.C20 [SJ!j;Nd, 
FlWOlllT ..... ,.._..,,111115~din~I0'9110tl0Qll tl .• ncll 

CONNl:CTOAI o-~1-o,11m111...,..-1s~ .... .,~..,.riooe 
o.n 

o.,p1uaswwZ.t(IO.. "" 

AUIIM.$,UTTUISWITOlll 
[SM,~ T V ,,_.IIIQl!llllld'*""*' ) 

c:ir..,,,,,l'0,...,.,-~""°"'1,,cu.avAr ,,,am,..,_ ~....,,.. - ,.-"'t"ao,-­
VOL TMAC£ LTD ., PARK DRIVE , BALDOCK , HEATS. 

C.ller alfftcoml ~YtOfridey. T~:(0462)6"10 

Orie 1, BBC, Lynx 
cassette leads 

(wrlh motor control) 
Dtn 10 Dtn and remote jack or 

Din to three )aeks 
£2.95 Inc p & p 

Tex•• Tl99 /4A 
c••••tt• l••d• 

No need to pay r: 1 1. 50 tor Texas leads 
Oursa reonly E4.951nc p& p, 

Single recorder only 

CLARES"" 
222tOWlll•AoN ....... 
""""'""'"' m.:-.ssm, . 

Te lephooe (0295) 

67551 
Nonhlar.kr\l:iwy , 

Oxon.0Xl60ff 

" 



SALES 
OPPORTUNl'IY(S) 

An opportunity to join one of the UK's most 
progressive electronic consumer durable distribu· 
toes in thei r launch of a range of Home Computer s. 
We already have an establ ished field sales force 
actively selling our exist ing products range to 
department stores, brown goods and toy reta ilers 

· etc. We need two Home Comput er Specialists to 
suppo rt lhat sales force and, when directed, create 
their own prospect s/customer base. 
Candidates will be expec ted to have software 
experience, particularly basic p rogramming, and a 
techn ical appreciation of the Home Computer 
market. They must be able to demons trate thei r 
sales ability and be self motivated. 

Compet itive salary, company car and usual large 
company benefits. Full C.V. to the:-

Marketing Director 
CGLHouse 
Goldings Hill 
Loughton , Essex. 
Te lephone 01-508 5600 

Microshop Classified 

JOIN THE EXPANDING WORLD 
OF MICRO-BUSINESS 

THE COMPANY 
TOI Limited is the leading specialis t UCSO p-Sys1em 
sof twa,e house in Europe, and sole UK importer of the 
SAGE micro . Aaptd growth in the company busft'l8ss has 
c1Hted a number of e1tciting new vacancies in their 
Bristol office. 

THE POSITIONS 
SentOI" & Junior Sys tems Prog+'"ammtors ara needed to 
port the p-System to new hardware. W e are k>ok,ng !Of 
a soltd k.nowledge of the p-Sy stem, UCSD Pascal, and 
a1 least two Asse mbler languages, plus ab1l1ty to WOfk in 
e sme ll highly moHvated team , 
Contac t : Chfis lee , System s Manager . 
Custome r SuPPort St e ff ere reQUired to l)fov• 
telephone and sales supp()lt. and training services. 
Good experience of the p-Sys1em, and an abilily to get 
on with people a re esHnli al. 
Conta ct : M1k.e Tereniuk, Customer Services Menager. 
So l1ware Sa .. spersons ara needed to follow up the 
el'IOfmovs demand !Of both the p ·System itself, and 
p-System besed applicetions peckage1. The ideel 
applk:an t will have some knowJad9e of !he p-Sy stem. 
app lication • so ltwar a, e nd /o, previous sales 
e w:pet'"ience. 
Cont act: John Page, Softwa,e Product s Manager . 

THE REWARDS 
TOI prov,des high qu.hly bene fill 10 its staf f. end 
salaries to match abilities and upenence. :& 

TOI Limited , T D 
29 Alma Vala Road, 

~~to~~%~~~96 I 

· ~ ~ romputn 1mpon.1n1 Wtc~ of female 
........ 1 ... .,1 cyck "'-'ltl ,~ suKk to ct111Jhood 
dr-clof)mcrt t artd 1llrteW:1 l niqut procr:.ms Oft OrtC 

r..~wttc -46K Sp,c10tm ('hc,quc PO £7.25 MEDI­
DA TA.PO &~ 2(1,, '""998\\ 

GAN.CS - UTILlTIES - EDUCATIONAL - ACCESSONES - HARDWARE - S£flV1CES 

e c.r.. .. ._ . on 1rtd1Kting rornanins propllm 
CJ ~ SAE for drt011h: 1),.1, Kcw:.rct\ L1m,tcd. P O 
Bo~ 13, 811ltnhtMI L 42.SKI 
• .....,.W-.. Bu"IIC"~ llnd:'ier101Utar,,,ltr.. tM"1 
J.uU)' UCSCT'1ptl\ 't pr- IN a, ;;11L,1NI,: on rfqut)4 
C'ornn-\11CfO. l6Kl'ltt!,••10111'1Strcct,M.0)11t0rt.llnh 
. ... ..._..c..,.t«....._ US,mportp('bAK . 
pjus )21/K dlloC. n'IOIIO ffiOfl1IOf rnono.rolour:.•)rtel'I 
adaptmNISICAI (' EASY'wRIT[Rc1c £19t1J(1"1•-
1n1 £1:i<JO on UK h \ l f'O(C) (Pm.:.t c Sak - Phortc 
0703-736862 11f1c,t,pm) 
• .u.-to...,,. 400."llll ~t ·o•c All 1hc la1b1 samc-i 
,~11!1;,iblc f()f 1'11rt at fC;HOft.llt!lc rales Send l; It. fOf 
<.kt111l1. Number One: G.1rrM:1o Llhnry. I C'htrr)hoh 
A•·c, ll u1on. Mcnty. Swclpor1 SK41PT 
• S.-,.,.. wfl•.irc ~wuc rop,cr. f u1utt 
upgrildct U'l:11.Mk fbloCUC microdnvc u:.ndcr ilnd 
rnKTOdmcn,pter Copn•11h;,inyrrosr1m Thc"bcs.l 
;1,1,labk Ofll)' t7 ~ 7.cn Sofl..,nt. 6 P:.rt S1r«1, 
ScuborouJh, North 'l, or\:\h,rC' Y012 4AO 
8 AUl't ....... Pnnl totllh"l:d 1hopp,ng 11~1. M:lccun1 
from 350 1ttm " on n,ncl«rt p;ign lndudrs n:nwo nl 
upda1c fac.l<ty. 'lcnu dm·cn Auloboot J2K d~l 
£7.50 l oo<kof1. I loudoon Pl..ce.C.st lc Dorungt0rt. 
Dub ) 
• ,...._ ,or1hcAppl,t.Onc•ndHl:IC. \\'coffer 
youlO'lro) 11l1inoralumpk1mfo,t-ourPf~"II 
Plca'IC mntact Kn1gh1l Soft..,an•. 14 Kn1Jhlt Cwrt. 
Kn1ghb Park. Kl"l"Ofl , Surtt) OI-S49 )07~ 

e o.tc 1411lSi,f1 .... rc !IUf'f'(ICdon quillttycasscucs 
Macl'ln,c-C'O<k froSJ«, lop. ,11n1 It vw·, B,u gau1 at 
only £4 ~- Con1a.ct ··AMO Soll•:.rc'" 91 Carf,dd. 
Cla)brCM,Sl elMt:rsdak-Lai~rcSkc m26072 

" 

ADVERTISERS 

... oct .... - •• 

MICROSHOP CLASSIFIED 
f0<onlyCIOyoueoo,<1d- N ,owp,OQ1o •ot 

.......-,.11,.No I Sl:WNG WtlltLY 

MICROSHOP CLASSIFIED .lll>VERTISEMENT FORM 
fot,.....daH.t..dad,a PCN li.llan .... •b-!M'IM!I-WOtdan.ociobo•oUow..,oa ___ ol30 ••<1t<h 
Wni. 111~ k cop110baaddot1!~10IM'flode.'°"'"°.,.bdodd,eM,orlel.~-81MJ Allod.m~11i.. 
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THE WORLD'S LEADING MICRO S 
AT PRICES YOU CAN AFFORD! 

OEM offer one of the most comprehensive ranges of business micros in the U.K. - so come to our 
King Street showrooms where you can discuss your application and have a demonstration on : 

allvalll M20 IBM. 
f'• r1onalCofflpu 1 .. 

tf11)f)kz• ,,, 

\C, 
OSBORNE1 

~ · _. .J 
Also Canon Photocopiers from £3.48 p.w. Call our hotline 01-748 8404 for some of the keenest 
prices In Britain ! 

PLUS! Epson - Ricoh 1600 Flowriter - Facit - Oume - Praxis 35 - and a whole range of dot 
matrix and daisywheel prin ters and peripherals. 

As one of Britain's foremost companies in the f ield of high technology as well as one of the leading 
micro cc:npute r outlets in the U.K., OEM offer as part of our all round expert ise:-

TRA INING Our monthly training courses cover 
most leading softwate packages but 
must usua lly be boo ked 4 VIICeks in 
advance! 

S UPPORT Our customer support depar tment is 
second to none! 

NETWORKING Our Mult1net 20CX) range interfaces 
almost any compu ter to any other 
computer/peripheral whelher main · 
frame, mini or micro. 

BUS INESS A wide range includin g accounts. 
PACKAGES word processing and spreadshee t 

programs ! 

SOFTWARE Software written to your needs and 
DEVELOPMENT specification. 

HARDWARE Our team of enginecri will desiyn and 
DEVELOPMENT build any system/peripheral you 

require! · 

MAINTENANCE We w ill repair /main tain/seNice most 
micros whether pu rchased from us or 
not . 

WEEKLY Every Friday evening we change ou r 
BARGAINS! showroo m demonstration models -

which you can pic k up (only one 
week old) at vast ly reduced prices! 

T o : otf.C• Etf .C .. ncy M,chinN Ltd. ,CN12 
150 - 152 Ki111 St rfft, 
London W.6. Tel : 74 1 738314/SI& 

PINN Mnd ~ informatlon/quo .. on . 

l1m-,i O EndUMr O OINMr D Urgent 

I Nlw I r11QUirM'lllnt for O I •vttffn D 2-9 t'l'fl•""' 

0 100tmor•1Ylllm$ 

I w,11 bt pu,c,hMino with in 

D 1 month O 3 rnonth t 0 6 mon1h1 or more 

My budget ls ( ... .. - ........ . 

T1tt. ___ _ 

8 Orn c E EFF1C!ENCY MA CH!NFS LTD 
150 - 152 King StrH t , Lond on W.6 . 
Tel : 01 ·741 7383/4/S/6 Telex 263 55 9 MICRO G 
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When the BBC t\,hcro takes a 
back seal. u does n in a big 
way. llere it' s tucked into a 
Vanden Plas Maestro wired up 
fot full oommu nicallon. 

This tra"ell ing commumca· 
11ons room wasact ual ly airlifted 
int o Big.gin 11111 Air Fair to 
dc monst ra.te the UK contribu · 
oon to Wo rld Co mmum c.a11on 
Yea r. 

Called the Com municar 
(jolly ime ntive ... ) ii has a 
radio telephone. radio tran s· 
cei,er. CB rndio. micro-­
computer. 1cletext 1clevi.!.ion. 
high-power rad io.•casscuc 
p la)·c r , on-boa rd car compute r 
and ,·oice synthes izer. 

But v,,hat it does n't ha,e. we 
suspect, is someo ne who'd 
\1.301 10 USC 11. 

Lacking Aji/ity 
At 1hc Nat ional Compu ter reporter's first quest ion sprang 
Con ference. Anderson J acob- to his hps: 'Excuse me. 1sn·1 
son launc hed what ii ca lled 1hc that a I lype rion or, as "'e m 
Passport 11.s new 16-bit 1hc UK know i t. an Ajile?' 
portable micro. Your man on ·Yes. We couldn't cr1ll 1t an 
the spot hurried to the AJ A1Lle here. a pnnte r company 
stand to see the machine. has the name: said an AJ 

II had a familiar look. The executive. 

Slipped digit 
If you "ant 10 contact Succc~ 
Scr.-iccs about the Pickar d 
Joyst ick Controller feature d 
on page 40 or issue 11. try 
teleph oning 0922-402403. A 
d1g11 slipped ou t in the original 
-sorry. 

Uneout 
In the first part of ou r ZX 
Phone I lomc t .... o-part 
grap hic:) extr a,agani.a (PCN. 
issue 10) ther e' s one line 
mis.smg and one line misnum· 
bcred in the Computer Art 
program. Lane 100 shou ld 
read: 100 IF X< I THEN 
X• 60 and 1he hne that was 
line 100 should be tine 110. 
Got th:u? Jmt in case. here ,s 
"hat the two hnes sho uld look 
like once you'\ c fixed them . 
100 IF X<I TIIEN X• 60 
110 IF INKEYS<> • • TIIEN 

PLOTX. Y 
Knuckles ha\e been dul y 

rapped! 

PCN Da1elines keeps you m touch w1lh up-commg e\'e nts. Mal e 
sure you e nter them m )Our diar y. 

Organisers"' ho "'o uld like deta ils of com1nge, ents included 1n 

PCN Datelin es should send the informa11on at least one mon th 
before the e\ent. \Vnte to PCN Date lines, PeM nal Comp uler 
Ncws.62 Oxford Street. London \VIA 211G. 

UK EVENTS ·-11.hcro'SJ 
App le "83 

LX M,crofau 
Oflie<: Automaoon Shov. & 
C0t1fcrcnce 
-l1h Conunodore Co1nput e r ShoY. 

Blad.burn Computer Fair 
South of En gland Perw nal 
Computer Fair 
Com puter Fair 
Compuler Open Da) fah1b1t10n 

Compec Nonh 'SJ 
LI'e<k Softv. are F:ur 
B BC MICTO User Show 

""" Jurw:1 
June.Vi 

JullC-' 
Juoc 7-9 

Junc 9-II 

June II 
June 12 

June 16--19 
Jurw: 16 

June 21-23 
Junc21 
Junc24-26 

OVERSEAS EVENTS 
Computcn. Commun ,ca tlOn§ 
~1:: Elcnromc Technolog) 
Exh1b1t10t1 & ConkrellCC 

""" Ma) .ll-JuncJ 

lnt crna1,ooal Co mput crTcc hnolog ) June 7-10 

ln1e,na1ional Mi<:roComputC"r 
E.-h1b111on 

Nauo nal Compu!C"r BusmeS5 
& Office Systems 

.. 

AuJ2·5 

Aug 16-19 

VffllM Orpnrten 
Cony,;n llotcl. Dunmurr). Delfa\t 1\hcro l.02.l2fl6-B912 
Fulcrum Cenlre . Slough John R 1dmg. Data bas.c Pubhcat10n§. 061-456 

lllOO 
Ale11:andra Pala«. London \t1kc Joo~tonc, 0 1-8019172 
Barb1can Cent re. London Clapp& Polha k. 01,7.t7 3131 

Cun.in.I lntern.ilt0nal llolcl, London Commodore" Bu~inC"~~Maehm('s UK. 757 411 1, 

K,ng George·\ Hall, Dlackburn 
[,;hibitt0n II.ill. \\ood Green 
School. \\ llnC) 
Ear l, C'1)ur1. London 
Hoh<l,I) Inn, London 

[xt220 
Bradley En1crpr1~~- on2 Jl26n 
Juhan \\. 1lck. 099323.55 

RO) Bratt. Reed E,h1b1tKm~. 01-6-H 0040 
Tonv Kamm1sl 1. Couchmead Co mmun 1cat10ns. 
01-778 1101 

BrllC' \.u(', M.in,:hc\ter Ro) Bran. Reed E,h1h111on\. 01-MJ 80-W 
John Ta~lor Tea<:hcr·~ Ccnuc. l.eed, Gr.-.ham Ctc1gh1on 0532 7fl2181 
RC"nold Bu1ldmg. U\IIST, \laochc-ster Database Pubhcatt0n~. 06 1-.t.568.S(X} 

·-MC'lbou rnc. Au~1r:1lta 

!long Kong [,;h1h111on Ccn1rc. 
ll0t11Kong 
Kual.;I umpur.Mal ay,1a 

Auckland. /1.cv. L.caland 

........... 
CD IA. PO Bo,; 259. Rosc\ 1llc, 
S)dnc). N SW 2069 

Terr)' 11111. loduslnal & Tr ade Fau~ 
ln1ernat10t1al I.Id. 021-7056700 
Conference: & ['<hihiuon Mana gcn1cnt Sen,1ces 
SDN 8 110 . 9-A Jalan SSN 8 Taman \k 1a h, 
PetahngJala. Sdangor 
T rade & lndu smal [,h1h111on\, 12 ll ca1hcr 
S1rce1. Parnell. PO Bo'< 9682, Auckland 
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ALERT 
From The Mass storage People 

ICE bringmassstoragetothe EPSON GX10 
Once again ICE have increased their range of subsystems to support another major 
microcompute r - the brand new EPSON QXIO. 

ICE with the suppo rt of Epson UK have developed this powerful SW' Wmchester subsystem 
to enhance the dynamic capabilities of the recently launched QXIO. 

1f ..... .......................... SY," Wmchester Subsystems S, 10, 20, 40 megab yte . 

1f ...................... ....................... Easy To lnslalJ - Easy To Operate . 

1f . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . No Additional Desk Space Required . 

1f . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Fast Tape Streamer Back Up. 

1f ............... ................ "lattice " - The ICE I.ow Cost Networl<ing System. 

For further information regarding the above system or any other ICE subsystems please 
contact our Sales Department on Ashford , Middlesex (07842) 47271/47171. 

ICE Limited, Littleton House , Littleton Road, Ashford, Middle sex, TW15 1UQ. 
Tel: Ashford (07842) 47271/47171 Tele x: 8952042 (ICE LTD G) 



F1IEEPOIT MDCIIBITEll ID ID 

061-832 9143 Doolor---

SPECTRUM GAMES , nt.EEPOST MANCHESTER M3 8BB 
Please rush me a copy or -

~11~~t 
I encloH cheque/P.O. for £-- --­
or please debit my Aooese Card No. 

I I I I I I I I I 


