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Pff YOUR WITS A6A/NST 1H 

-; ln the vast. unexplored regions of outer space. a dot appear5 on your scanner screen. Suddenly. you are 
surrounded by enemy fighter5. Too late to tum back. you prepare for combat. Your trembling finger reaches for 

your fire laser button. Who are these fighter5 out 10 zap you7Will you live long enough to find out? 

~ 
~ 



Pull out and keep 
Micropaedia ........,..,,,an2 

-IM......,.ortol - "",...,mien, 
1;;.pm,;; t;f'I 
-ltor 
1be PCW show gt ts the PCN 
1rc11mcnt on. 1v.-o full J>IF$ , 1 and 
J: ,ood and bad news for Cokco's 
Adam. pa~ 4; S1ncla1r puts wf1· 
ware on car1ridgts, pa~ J: and 
more news and l)t(lures from the 
las1 ~1«k. 
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~Wallflowers bloom 
., ...,. &..cnft high-rcsoluoon paphKS Put 11mcs raster than a Wuxhcs1cr 
The PCW show is 11111 tli, m1CT0 totelhcr.11lc1syoucrcatcyou°"'-" If )'OU can·1 wan for the 
show and even 1hc daustrophobtc: anphK" d1sph•)'S ,n a m11"w:r not Mcmo1cch.htddcn1waycht:v.hc rc 
atmosphere of the corwcncd car unlike that on Appk's Lisa. in the hall was a comJ>lllny a iled 
park 11 1hc Barbtc.an could not Another low-profile uh1b11 was Sohd1skT«hnology l1Y11sdc:mon-
dc trK1 from 1tsstarntin1. NECs 8201 portable computer stra 11ng "'hat u called a s,dcv.l)'S 

II hu to be satd, 1hou&,h. that built 11 1hc same factory as 1hc RAM system for the Beeb . Th11 
manyV1S11orsand cxh1b11ors felt the Tandy M<Xkl JOO and looking \·cry plugs into a .stdcv,·ays ROM sock.et 
saar i$ bcs,nnina 10 look I link much hkc it and &Jv« you an u011 IOOK of 
tarnished , Larp: numbcn mean Talung1muchhighcrprofilcwu memory h works 1n I iimilar 
frcq~nl scrums artd frayed tcm· the Elan. llus rcttntl y announced f15h10nt0 Mcmotch'1Jtltc0nd1sk 10 
pen m.cro 11.'0n'I be av1ilablc: until next pvc:fas:tacceMloprogramsnormal· 

As regular rc:adc:n or PCN ,rflll year so II oomc:s as no surpnst: 1ha1 ly 11orc:d on d,d: 
knowthc:rehasbetnsuc:ha flood or thcdemom.1ra 1ionorchc machine·, In the: \howgu,dc Sohd,sl Tech­
shows this year that you cannot promiied h1&,h-rcsoluoon graptucs nok>gy wu prom1sm1 a nc,.,. micro 
e,cal9e the: reeling that you·,·e seen was hnle more: than a vtdco tape and a 16-btt card 10 work 11o,1h 11\c 
it 111 before: player hidden behind the: stand rcsolu!c:ly 8-bn BBC. Alu, nc:llhc:r 

Evc:nthcfintpubl..:1ppearana: Al101nthe'yc:1-10-appor-1n-1hc:- product ,.,.H IM°rc: fo1 mspc:ctK>n 
or the: ACT Apnc:ot ,.,-.s an anti· lhops'categorywaithc:Mc:mocc:ch 'Can' t get the: ctups.' was the: sad 
dimu 11 was announa:d a coup!(' "The on ly contOlahon for not bc:in& rdnun or the: rompany:S staff 
ormonthn,oandnowlooksJusu able to buy one wu the ncra Anochc:raUt'n11on·1ra~ngpro-
htUc: old bat. boh-on ,oodic:s that 1to'Crc: on show duct a11hc: "-ow wu the: Buubox. a 

I 

.,... ........ _,.,.,., __ 
....... fflltd .... ttrt.r.'a ...... 
•1tiePCWS.. , 

The ACT Sland ,uclf was all Mc:mocc:ch wn <k1J10ns1ra11n1 a JOO..balld dirc:ct-c:onncc1 modem 
hig.tHc:ch, ICOflng h1&.h marts ror drsJt 1ys1em 1ha1 supporlc:d CP'M. from DaCom S)'Stt'ms . Sc:11,ng al 
pr esent ation. On show 11o·c:rc: JWl could handle hard disks and ,.,ill .£80.11118rmshTc:leromapJ)10\c:d. 
four Apncots. each with a m,ni- ""'Ork11r11has,hrond1sk1ub-systcm For those 1to•1th smancr poctc1.1 M>l<krm11ron,Maphn"'-u<kmon­
KNm peerin, a c 1hc: nc:w baby's tha t prom,sn ~ 11mc:s five: and Yliho know how 10 """"kl a :s1rt1m111s do-tl·) ·oursclf .lOO-baud 
rcacurn. The: rumour was that they ~--' ---- -----'-------- ----, modem thatrosu09 .9.S plus {101( 

wm ............... ,.oo,. not p,o- Jonathan's taste of honey ,,... ....... , .. ,o ... , .. .. 
duction models thal will be a vail· On the: Prnlc:I front. Micronc l ~=:.61~;2~: :=•,t;:.•~;ho:,\,.~;::= =~..::~ ,nd Joo,th,n""' ~~"Ff.::2F1.:;,:~~ 
:-; 1°." ~=:=~~=:i:~ ~=;~:rr=dc:~,~~';!~ ,C:~:~:~~~,g~~rs:,:: ~1hai'M,:on:cha;y::;~~:~; 

E.lc:<1ron or. fa1hn1 thal. the: BBC. ot~;a,ban was the: dc:ar wmnc:r m :!:~hr;~~~r 1:l~~ft,"'~4~ • colouncrsion and"' hen (and,() al 
Theonlyrc:allync:wau,ac1.onon PCN's show compe lltton. 700 Woodford Green. Essex. Darren ~~

1
~;:'u""lllha\C:IOpa)forthc 

this stand wu htddc:n away ,n t pointnhcadofhtJnc:arcs1challc:n- Scon. 1.5, or ll a)'t's ,n Middlc:sc:1; 
comcrW1t h,forala rgcpartofthc: gcr . Bu11hc:1c:nsionmountc:dasthc: and Bob Dudani , a.lso 1.5, or Such technic a l problems 1tocrc 
time:. no-one: around ..-ho kne w las1 compc lltors tncd then hands London N2 bc:nc:a1h the cnlhUi1asts v.ho run 
a nyth1n1abou111.llwuanamaz.in1 w11h the dcadhnc: approach,na. Jn Coniratu la11ons 10 all of them the: Oubspot pages on M1cronct 
gn.phia pachse 1ha1 oomb,DCd a the: pme 1hc bet buzztd. 1hc The: rnc or you can have I go ai ihc They had Apptn Nnn1n 1 Prest cl ,a 
Robostk:thi&h-predsiontJKlr.ba lll no....·cn grew, and finally fh·c gamc: inncuwc:ct •s1uuc:. full colour. plus Modems for the 
JOysddt with the: B BCs renowned ZX:81 and Dragon 

More power to 
the portable 
8oot·11Zcpor1ablccomputcrs,.,·c:rc 
a bi& draw a t the: show, v,·i1h nc:w 
m.actunes from NEC and Sharp 
mat.in& thc:11 debut . 

The NEC PC-8201A burs more 
than a pu51n1 rCK.mblancc 10 
Tandy 's Model 100 ponablc -
both machines were dc\·cloped by 
the: Japanc:se company Kyocera . 

Bu11hcrc a rc 1mpor1anl d1ffcrt'na:s 
bc:cwc:c:n the: baucry.opc:rattd 40-
rolumn Kt«n computers . 

One is mclDOf}' lllC : 1he NEC 
vcrdon can hold up 10 128K or 
RAM . wMc 1hc: Mo<kl 100 run1 
only to J2K ma,umum The basic 
price or NEC1 machu,e 1ndudes 
l 6KofRAM,,.,.hilcTandycu rrcn1-
ly offers only 8K ,n 11S baSIC pricc 

lheNECmim>ahomcludcsthc: 
raci111y fot dtsk dnvc:s. ,., h..:h Tandy 
has op:cd no1 10 1nc:ludc on 11s 
machine . Bui NEC ,s not clear 
when the: dm·n will be: av11labfc . 
what their capacily w,II be and 
whc1hc:r Of not thcy·11 be: battery· 
operated. 

NECs DUK ii more powerful 
than Tandy's and 11 t1 compat1bfc 
with NEC-s upmarU1 desktop 
Compu1en, 1hc PC·8CXX> alld PC-
88(0) Tiie NEC-~ fflOfC pov.:crful 

Basic cd11or is also SUJ)f)Ortcd by a 
supcnor rursor key arran1c:mcn1. 
,n which the: cursor kC}'I arc a 
separate 'pad' 10 the ng.ht of the 
keyboard. 

Thc:machu\C11o1llsc:llfor £47.5and 
comes sta ndard ,.,·ilh 16K - £2.5 
cheape r lhan the Tandy's buic 
pnct and with 8K more memory 
NEC p.-om,ses lhc: machine ,.,.,.11 be: 
avti labk:,ncarl yNO\·cmbcr 

Mcan""h ,lc. Sharp·s PCS(O) 11 a 
rt thcr different brc:c:d of maclunc: 
Unhtc: the: NEC and Tandy 
machines. ""'hkh hl\'C: a bu1lt-1n 
40-column LCD scr«n abo,c: the 
keyboa rd , the: new Sharp usa a 
~n,p-up "' fiO.column LCD screen 
much hkc the: Amcncan Ga,ilan 
portables . 

Tbc micro ,i based around the 
popu lar 16-bll 8088 pl'OOt'UOI" run· 
n1n1undcrMS.DOS lt "'111uldude 
192K ROM . 128K bubble -memory 
RA M-c:xpandablc In l"lto'OIIC()SOf 
64K to2S6K- a ndaJI the memory 
w,11 be: housed in the: machine 

Thc:dtSplayisliquidcrys1a l and 1n 
1u1 mode mows 80 characters by 8 

'"'" The: PC5CXX) will be: launched al 
Che lnlcmational bus,ncu Show m 

Birm1ngham1n 1,.,o,.,ccb AS harp 
spokt'Mnlll said he upccts II 10 go 
onsalc:1nchc: UK in1hcfirs1v.cckof 
NO\cmbc:r. a lthough supphc:s ma)' 
be: rc:slncted un11I Chns1mas 

The: baslt' machine ,.,,II sell for 
{I.M. -.·,th £JOO for the optional 
pnntc:r and an a n1..:,pa1cd £60) or 
more ror 1hcd1skdmc: 

a.,,csooo_ .... .,..,.., -PCN OCT0 8 ERb-OCT0 8 [R 12. 1983 



Games: the 
way forward? 
Tbc PCW show offered 1nlcrcstmg 
rckaKs and 11nlahsm1 gh mpK S 
1n10 the soft,..arc of 1hc fulurc 

It seems as dW)l.lgh soflwarc 
houws arc-at Lui ru l1sing lhc ntt d 
for ntw rona:pts m 1hc garMs 
markctandarc1'-or kmg on bv.1khn1 
on prc, ·ious lr.no-lcdgc ralhcr thin 
churning out ,ncrcasm&(y similar 
vanauons 

Aud iogtntc'sA IICC: ,n Vtdcoland 
loo ked parllcul arly att rac:11,·c Thi s 
w,lr be I 1raph.a-only \'Crnon of 
tM book fOf Commodore 64, the 
playu rnovm1 Al .cc "~ a JO)"litK"k 
In mxtuncrock and on three disks. 

now ••as 0u1Cksdu's An l A nack 
This 1,1,·c:1 a so rl of Knal pcnpcC · 
11,·c O\Cr 1n Eschc r·hkc 1ov.-n 1nd 
shows the way fonur d for a 
combination or ad, ·cnharc and 
arcade 11mC"s 

Three products show anothtr 
trend to 01 Y games - Games 
Dtsa1n<r from Qu,c~s11\ a and Pin· 
ball Arcade from Kansas C11y 
Sp;tc,ms allow )OU 10 1a 1lor the 
<ktail w11hm a buic:: fr amcwOfk to 
}'()\lr o,,.,n .... ·,sncs Melbourne 
House 11 soon 10 release Hura. 
v.hteh 111'111 do tht Umt for lhc 
KonsfPacman field Soon )'OU 

won '1nc:ed1obuy•new p meat• II 
Jt.tSI •lter one of )·our O'An l-ltlpm•te , a rompu1er sys1em (or 

the severely d1ubkd, llfH un,·e1kd 
by Ma1ncomp 

An yone with • Lynx. Sinus. 
Almarc . Apple II , Apncotor IBM 
PC a n use 1he home office S)'$1em 
""h1Ch COflSISIS of 8 VDU . A 4 
pi-mler , photoropter and acoustic 

""'"'" The Lynx nrpon 1sl2. l 8l •hll c 
an Apncot ,·ent0n 00615 more at 
£2,9$2 

Dir ector Cohn Wal~ s.a,d: ·w e 
ca1er for bhnd , dc•f. dumb a nd 
limbkss p«lpe who ., ant 10 ...,·ork 
from home • nd "'e pi-ov,dc a range 
of aKb for the d1sabkd • 

The syste m 1s a,a, labk from 

~--- ----,::;:---,-----,:------,- ---1~;:;~ ,~~:,;~:::J~f 

rams hnc been con,·crtcd for 1hc 

Bristol. and direct from M 11ncomp 
on0 J-487S43S 

An yone .,..ho fanacs DI Y may be 
in1crestcd 1n the Dennis Computer 
SyS1emfromSur hn&M1CTmys1em1. 

The system comes 1n k il form 
usina Sin l Sin boards and 1s baied 
around thc8-bi1 Moto rol a MC680IJ 
chip, 

You can lake your pick of 
pcriphcrah, mon itors a nd disk 
dnves 11ncc the syste m 1n1erf11,ttS 
wi1h a sood many or 1hcsc and 11 
uses the Flex opcra11n1 S)'llem 

Sofl...,·arc for the S)"SICm mc:lucks 
Conficu rabk flex 111,th ed11or a nd 
ti.SCmbkr. dcbua pacltaac. 68000 "°" ass.cmbkr and extended 
Basic . ~ ranae from £64.40 ror 
the dcbua package: 10 £230 for the 
68CO>crou-u.w:mblc r. 

The k11 can be dcvdopc d ,mo • 
m1C10 sys1cm for educauon. busi· 
ncJI, t'namccrin1or hobby uK 

You ca n ae 1 paralkl 1n1crface 
adaplors. h1ah-rt'solutl0fl anphi<:s. 
64K RAM board and 6809 CPU 
from the c:om~ nyon 01-486 7671 

New 10f1w1re from Bua B)1e and 
Rabbit So fi-ware will be 1n 1hc 1hops 
in1•·0...,·ed:s . 

Elcttron : Galaxy Wars. Ci1y De· 1--------- .. 
Bua Byte (051·7097C171) has ,...,o 

ii.mes out for the 48K Spectrum 
Tony Milner . dircctor of lhc corn· 
pany, Sl)-S thu lbt Bards and the 
Btts ,sabot.It a b« ny,na••ayfrom 
its hive in search or honey. •h ich 
lal er undcraon .n auempttd h1-
1ack from a teddy bear A likely 
story . 

Cavern Fi&htcr 1nvoh'cs m1.ss1ks 
and ships Both 1heg Spcclrum 
pi-op ams will be £$ 95 

-r- ·1n Kinadom Valky, aa raphi<:· 
al adventure for {9 SO. can be run 
on the BBC 8 and Electron . • nd 
1nvotvcs s1cahna u cawre chest s 
from k 1np; 1hrcc old BBC proa-
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fence fnd Spa« Invaders- all for 

'"" Rabbtf, colkctt0n COOSfSIS of 
P otty Pai nte r 1n the Jun1k, Lancer 
Lor ds. and The B,rds. all for 1hc 
Sp«lrum . plus Murder for the 
Commodore 64 a nd Lunar Landcr1 
for 1hc Vic 20. They all cost £5 99 
R•bbtt Sof t•-a rc can be ron lactcd 
in l larrowon01 -86J08JJ 

Another bl.U ff C mk IS due OUl 

the fint ...,·« k of December from 
Uamuo ft (07356 4478) u1 Tadk y. 
Hanis Re,cnac of the Mu1an1 
Camels will JOln the present ran~. 
!he la1cs.t addition bc1na Mctaga lac· 
1.C: Uamas. ""hK:h 1s £5.SO. for the 
Vk20 . 

A 68CO>CPU board can now be had 
for 01, .so from M aJdcnhcad so ft· 
• -arc home Kuma. 

Described bysaks manascr John 
Day u a ' cheap. 6fKKlO develop­
men t syste m '. 11 can be used on IIS 
own or anachcd to a ml(ro ' It 
.,.·ould sivc you an 1ncrcd1~y 
p<>'Nerful system 1f II WIS l ltachcd lO 
t he Sharp MZ80A .' he u,d 

ll ca nbcu scdasaprottSS 
con troller . con trolhn101hcr equ1p­
mu1 . and you ca n dc,·ek>p )"OUr 
011fn 68(XX) so ft...,'l re on II 

The board runs at IOMf-lz. 



VIEW FROM JAPAN 

.., __ 
Tinker toys 
tailored for 
success 

Adam approved 
Funher setbacks ha,-c hit Colcro' s no con\CJ"SfOO, he added. but the 
Adam computer 5)'5tcm ,mh the stand a lone l)'ltcm Y.111 ccna.1nly 
rcsuh tha 1 the rc,·ofutK>nary all-in- requ,rechangc: s tothc))OYl·crsuppl) ' 
one pad.a ge wlll definitel y not unit to ma._e 11 acccp1ablc 10 the 
appe ar 1n the UK until nut )e&I European authonltC$ ' 

"The Amcncan f ederal Com- Mr G ibbs wlll 11111 hopeful , 
munteatlOfts Comm1mon ( FCC) howc,'Cr. tha l that add-on unit 
hckt up 1n 11n1 o( the 1ys1cm .., hen m11h1 be na il able in chis country 
Cokco failed 10 pro ·ridc 1hc WOt""d bdore Chns1mas 
proccwng sof1wareneededtodme Tbc Adam was first revealed to 

n..11e1._..,Wof~illtlle~ .... ._....t.W ~ Ad~m·~'}h?hee l pnf;c' ~~~!!:·~~~;,in::,~!~~: 
.,.i....ntlle,-MrU,S'.lliisiaalkbNtetllltNllblckt.tlle Yiee'f:° a, appro,,·a asl year . It caused a maJ<>r stir by 
,...., .... 100 aN tile NlC '201 . All new ckctn ca l equipmen t 1n offcnng for $600 a complcce 1ystem 

-~·'711'1 ........ ef1.,..,,.,Ndll .... 't•INCII 1hc Un, 1ed Sratcs has co be tested 1nclud1n1 scnn &)·floppy (11m,lar10 
...... tlle........,Ntllefwllicll.,. ..... *-1 • 1-M .lltie and appnr,e db y 1hcFC Ct o malri.e 1he~nda1rMw:rodm ·cs) anddaisy 
NlC.,llllldliN•~,.,.._ . • ....,.IKt.MllefltAll,1401lir sure tha t 11 oocsn· c ,nmfc rc Yilth Yihecl pn nter . 
ldllncWtc,...,MISZJ.2,-t.aMl,....,_.. ,y • ..,NtN'lt rad10 1ra nsm1SS10nS ~m,lar facih11csare tobcoffe rcd 

....... .,.,., i.t,-... Coleco IS •tl hopc:l~r;i 11 can ~:.:cs~~:i~~~ ae:.~~~&
005

~ 

S....~ty,..,.._ta.ft~Ww .. kNwtlte ihc00~~~:u':J.1

~1 any~:~ S11'1Ctlhenth1npsecmedtoha,·e 
Nit aMI IIIINt ,........,. ............ _._... ... ..._.._ ,11rm ·mainEuropcbytha111mc1re. slipped . Coleco has been forced to 
II alk........, ... lln ..... I. I .......... IC:f'NI - ef tile.,.. YiCII and trul y out of the Y11ndow. 1nae ase the prlCC to $700 and the 
_.. tile Nit l201 IIN • tll6I ~ ..... I - a-dtell elpt Phihp Gibbs . marketing mana · d atefo r thcfintmach1nc11 o rollorr .......... ; ..... ,,,..,_ ,..ilM..-...._.NlC.t- gcrforCBSElcclronlC!i . ronfirmcd 1hcproductt0nhnc has .a1ppedfrom ....... ._.,..._,,tat....,, 1ha1a s.amplcof1heproduct hasyc 1 la1e Au1us1 unt il October 

Mew .._ i. fNI .._. tile mlldllN elCM ...._ • 1 Ver, 10 am, ·e ,n 1h1s country "The lack of a mach ine for 1e:st1n1 
..........., . tlCM .. 1--4,,_....,tlllt,-c. ... ...,.....,. . ' Wil houl a mad11nc toexam,ne in the UK ha, also held up any 
.......... J rt'eee..._.lltrw.11~..... Yi'ehavchadnoopponun,t y1oasscs a ucs.scs on "'h.at 1he UK prices 

IIIIMNtfflct, lllllt...........,tlleNEC ........... la. Yihal ;n"a't""lfcha:::~ arc re· ~!~ .. !it::rbcl ~ r!':~ 
0..,...., ....... ... tut tile.,.._ .... INI II II tllie !u~;~ethe!f'}(J

1 
Ori uropcan guwk : said Mr G,bbs ·G11n1n1 

lrMIMillliNeftltlNtwNlf.,...t,,..tl...,........,....._ Thcadd-onmodulcforthe1amcs approval f01 the European J)OYl·cr 
tnn.lNiN iN't ........ . 11lil"" If tnMf9r ........... t..... machine 11 hkd) to requ11e httk or supplies 11 an C'Jtp(nSl\·e proces&. · ... _,,......,~.,-c.. ................... - ~-- ---- -------- -- --i 
tnMlilrTN ..... -· 11,oNEC-.i.-.o ... -illllK--b-

-""'"·-,---lo-•-,..- · 
Wltllfm111Ntte,tes,-CM .... fw111'tetix...a.. ...... Mi11 

-IC-lm,-..,lo----... L--t1oo1•1o1npo--.,--•­.- ,0C11r_l_ll __ lllol20l _ _._ 
.. _..__ ...... - ... 2S.....,l,•-_._NEC_S. ____ ... _ ___ .. _ .... __ ... _ .... . 
- · At the press of I button ••• o.. __ ... .....,_tloollllollECl201 
c..lM,..., ....-M ....... . ................. ,,..,.. tlool...W .. - lo .... ___ .. __ ., .... _ ___ 40 ___ tlool_ 
............ ,..... ......... 
.............. -----·--­............ f'NII. 
_._ .. ..,. .......... c..w,.... ............... .,. ................................................. 

• .., ......... ICtNII. .... ,..._. ...... ......., ... 
........ ,.... .............. ,..,.... ............... 211t _ .............. -.... ..,.---· 
- .- ....... ,.._ .... , _. .......... .,L 
___ ., .... ,........ ...... ___ ....,_ ----·-·- .... --. .... __ , ____ ....... _ ...... 

,....._..,...._ ............. .....,_..-._ ..... -.... -._ .... _ ...... -.... -----·--........ -_ ... __ .... ____ . _ .. _____ ... __ ~111 

r • .,... ,r4..m.,-•••WN,,_,., ... ..._....,. ............... ., ...... -.............. -....... .... ._._...._..,_....,..WN,,_._ta...._ .............................. _ ...... -.- ...... -., --·~-,_..,._... ___ ,.. _ _ ..,.,. .................. . 

Ace speaks for itself 
Tbc Jupiter Ace seems 10 han 
m1ss,c-d ou1 on the limd1ght rettnl­
ly. but an Euex based company 
aims 10 boos t it w11h I new sound 
board for the machine 

~d at £JO. the sound 10 
boa rd plugs mto the back of Che 
Jupiter Ace and provides an edge 
conncctOf for 01her tcCC$$0nes 
"The board llSiCSthe A Y·J.8910ch,p 
Yihidl IJ\CS lhre ec hannc lsof sound 

andnoisci 
The sou nd output tS , , a a 2 . .S,n 

internal loudspulri:cr or a Jack 
socke1 th11,,.·1J111\·e about I Win108 
ohm. ho 8-bit input/out put J)Ofl.5 

are also provided by 1h11 c-h1p 
The board ,s J)O'l'ered by the 

Jupite r A«· s ov,·n power supply 
and t"OfflC'S 11,nh u11l11y sof111,·are. 
Contact EssexMicroEltt1.ron1CSon 
027712522 

Multi-Midas ~~··:i:~:ta:ri;::;!:,1:;:: 
suddenl y useless 

The Midas business m1CJO has been Like 1hc Tran.sccc arrange men I 
tnnsformcd into a mult, ,user (1huusut,PQ1t8 ) Midas ·MPSuscs 
S)'ltem a Mas1er/Userconfi1u r111on. lt can 

Sinon Compu1cr S)"Stcms (0 1· supportup1ol6users. . "The Maste r 
640693i) launchcdM1das-MPSlast system costs JU51 under £6.<XX>. 
11,·eek. pronm,n a tha t CP M com· Each user added to the networ k 
p.a11bd11y .. wld be ma1nta1ncd so 1nvof\·cs a further ll) 'OUI of £800 . 
.._-~NtW.a..ti-ltNf.,...INlt ....... CPJII . 
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Acorn goes to 
its public 
Acom Computers 1s movint ,n on 
the Stock Markel. Ten pt r ~n c of 
the company's shares arc bein& 
otrcrcd for sak on the Unlisted 
Securities Market (USM) . 

ZX cartridges 
Thtlmovcmcan sat thcnuni mu.m 

tender ~ of 120p. Acom is 
vall>Cd at£ 134.8millt0n, makin 1 i1 
1hc larJCSI. company on the USM. 
And in five years it ha1 sprouted 
Crom a OOO company to a busmcss 
tumin10\·crmorc1han£IOOm1lbon 
a year and mak1n1 profiti of 
£8.6JO.(O:Hnthcye.ar10Junc 1983. 

H~ a~~:U~,~~~%C:,~ 

Sinda.i r Resurc h has made ,OOO 
,apromtSCofcartrid~softwarcfor 
the Speccram barely four months 
after it rc,eakd 1lS plans (PCN, 
is.sw/0) . 

The Interface 2 , "'1uch ac:ttpU 
the a rtlid gcs. wu launched un· 
obtruswdy lasl .,·cdt 10 co-incide 
whh the PCW Show . Conun gsoon 
ar1cr the lntcrfaoc I , M1crodm ·c:s 
and Fla1-scrcc n td cvutOn, it tttml 
that Sinclair has had a busy Sum· 
mcr . And afte r the enormous delay 
1ha1 marked the M.crodri, ·c launc h 
it is a rcfre sJu na c:hanae to find • 
product launched 1''1lh such speed. will Mvc 47 A and 38.3 pe r cen t ol 

lhc shares rHJ)ttCi, ·cly Y>ith more 
than I milltOn of the shares bemJ 
re:scn-cd for cmploy«s. 

The I nrc rface 2 ,ocs into the edge 
connector . looks very styhsh and 
acttpU joysticks and • new series or 

1- ---------1 pmc.scartridJdThc1ntcr faot1nd 
all the associated 1•mcs can be used 
"'·ithboththc 16and48K machines SlimCumana 

Whal docs eve ry sood BBC or 
Draaon o"'·ne r upcc1 10 get ror 
Ch ristm as? British floppy disk 
dri ve manufacturer Cumana 
hopes a sood pc.rccntaae o( them 
will be waki111 up 10 find its disk 
drivc:s in the ir stockinp. 

C\lmana is launchin& 11J slimhnc 
floppy disk drives b bot h the BBC 
and Dragon micros durin1 the 
Christm U run,up. It has packa ged 
its drives in cok>urlul cardboa rd 
boxc:sand they •·ill be appcarin1on 
t he shelve s of WH Smith and the 
Spectrum chain . 

The drivcs will also come w,ith a 
comprehensive ~ pc rbac:k book 
which ac:t.s as user 1utdc and acncra l 
rundow n on how to use and main · 
taintheproduct.s . 

1llc drives for bot h micros a rc 
availabk in sinak-sided 40 and 80 
trxk a nd double·sidcd 80 1rack 
(orm ats,andcomc v,dth a 12mont h 
warra nt y. 

Libs pioneer 
micropolitics ., __ 
The Liberal Party has become the 
fint pohu ca l pany101et upa mtem 
user croup . Called Miao Lib, it " 
an informatK>n networ k (M Liber· 
all who ...--ant to use a micro in their 
campaipi ng. 

Thc lfOUP WU $Cl up at a frin&e 
mcc tina dun n1 the Libera l AJ,SCm· 
bly in Harr oaatc . The meeting 
he ard from a num be r or Liberals 
who had used micros to help 
main tain mcmbcnhip records, 
Ot'pnisc leaflet dt ll\cncs a nd corn· 
putc the results or annsscs of the 
c lcctontc. 

Also rcvtakd •as the 1Mide 
story of how 1he Uber.al candida 1c 
in Y covil, Paddy Affidown, had 
usedmicrosto p inthescatfromthe 
Conscrvath·n . Mr Ashdown used• 
SiriUJ and a North Star lfonzon . 

Furthcr<k tails from the Assoaa· 
ttOflof Liberti Counctllon (0,12 284 
378>). 

At pt'CSCRt the re uc 10 proS.rams 
ava:ilabk, 1nclud1ng such ch6 tnu lS 
as Hun 1ry Horace, Space Raiders 
and Bad:pmmon. There arc also 
ar~ Jame$ - Psst . Jct Pac, 
Goo k.ic and Tn.nz Am. 

The lnt crfaot211~dat£19 .95 
and the games arc a rlthc r hefty 
£14.9S. You also have 10 buy 
s1andard ·o· conncctM JO)'l tkk.s. 
litc those for the A tari . 

The advantages of the ROM 
cartridp .. 111 be apparent 10 
anyone"' ho has had troubk toad1n1 
games into the Spec:trum from 
cas.scnc . The canrid scs take only a 
coupk of scconds to load into the 
sysicm. so the product should 
appeal 10 the non-hobbytSt user 
~ho sempl y •-ants 10 play a few 
1amc1 ,mhout aettm1 too in, 'Olvcd 
in1hecon fusin1•'0rldof microcorn· 

putin 1- 1 l6K Spectrum ..,,th the 
Int erface 2and acoupko ! joys11cks 
makes one of the mos1 ccononucal 
aameimachinnonthc markc1. An 
expansion por1 ison the back so you 
can hook up the pn ntcr. 

The product 11 1v1il1blc by mail 
order from Sinclair Rcscarch. eel 
(0276) 685311. 

PCN ••ill nin • fulk r k>ok a1 
Interface 2 1n 1Mue33 

Corona adds desk-top unit 

I~ c..a•,......, .... _ ........ 
·-CIMlpallWlty. 
Corona data 1ystcms has folknri·ed 
up its IBM-compa tible portable 
with a desk top vcrseon and has 
appointed MK11«1ron as us distri· 
butor 1n the UK . 

At 0019 fM the portable and 
oan ror1hedd k1op .1hemach ines 
come with 256K of RAM and offe r 
en hanced 1rapho (640x325 p1:1cls 
compared 10 640x200 on the IBM 
PC) u standar d . 

1llc micros will be making their 
first public 1ppearancc at this 

week's Au tumn Computer Trade 
Fot\lm 1n B1rm1ngham and .tlould 
be in the shops by the end or the 
month . 

Corona is makin1 much of ill 
da imcd compatibih ty with IBM . 
bot h in terms or softwa re and 
ha rdware. It suwsts that softft re 
ondisk.s formaned (Mthc PC can be 
slot ted into either of its machines 
and nm without any problems . 

Tim maybe tt\lC up toapointbut 
uscn may expc.ricncc diffic:ultlCI 
with packa1cs 1hat make u.sc of the 
PC's lower resolutK>fl pa ph ics 
scr«n . 

Asa ll 1he stan<b rd featurc:sof the 
Corona machmc , 1ncludmg1hedisk 
controller. ex tra memory . printer 
portsand1raphicsarc1mplcmcn tcd 
on the main circu it boards. the fou r 
expansion sloU are Id! fr« (Of 
addiu on al expansion . 

lnc:ludin g 10 the 1ellin1 pnce are 
free so(twarc pacb,cs includ 1n1 
MS.DOS . Muh 1mate (a ., ·ord pro­
cessin1package) and ow Buie . 

1llc BBC CSIOO sanJlc 40 track 
drive will 0051 £213 plus VAT.1he 
80 1rack. singk·u<kd ,·cmon costs 
£245 and the doubk-s.dcd 80 track 
vem<>n will ao out al 044 . Dual 
dri,·« a re av1ila~e w11h storaie f---- - -----'------- ------ -------; 

~·~..:.~·.;~~::: NCC secures lines 
w1lloosts£286plusVAT . The prices 
fM the rest o f the Dra,on ra nae v.ill 
become available . 

PCN OCTO BER 6-0CTO BER 12 , 1983 

., __ 
Byearly next yc11youW1II be able10 
send and re<:civc prog rams and data 
over the telephone w,·1thout 1he 
dange r or the 1nformatK>fl bcm1 
s1otcnor·pirated'by~cbc . 

The 1CCUrc method or data tr ans· 
mission is 1hc rC$ult of research 
earned out for the N1oonal Com· 
putin 1 Cutre (NCC) by Mike 
Shain. a ttlcso(tware consultant. 

ThcNCChascomplctedworkon 
the ~fica tioa of the sys;tcm , 
which should incorporate a ta mper· 
rcskta n t module housing a modem 
and a chip wit h I untq-..c encryption/ 
dcaypcion ' k.ey' . 

The cncrypttOn a nd decryption 
would be ca rried ou t by software 

that would also con trol the spttd al 
11,hic:h the modem ope rates . 

So far the NCC has noc found a 
manu (ac:turcr for the device but a 
few firms have expressed 1n1cres1. 

The module IOl('ther with soft · 
ware would probably cost bct., ·ccn 
£200 and 0)) . 

The hkch cs t apph catlOII of the 
system is for 1clesoftware such as 
the businc:s.s scnioc due to be 
launched by Mkronet 800 on Pre· 
stcl. Aecord1 n110 MrShain 11 would 
be pot.Sible us.in& the syste m to 'try 
and buy' commcraal sof1.,,re . 

A subtcri bcr could download a 
business pack.lac fM free . He could 
then try it out to sec if 1t was 
su itabk . Th isfrce ,·cm<>n"1ould be 

$Cl'limbkd in such a way that it 
couldn 't be sa,·cd to disk and 
reused lf the uscrwan1cd tobuya 
copy or the pack.a1e he would ha\ ·c 
to download a second version that 
would run on his machine bul 
nobodychc' s 

lkcausc the ke y 1n 1he tam pe r· 
resistant modulcca.n also be used to 
encr)l)C informattOll 1tcouldabobc 
used to scra mble and uMCCambk 
clectromc: informatlOII . 

The enerypd on technique con· 
forms 10 the DES standa rd sptti· 
fied by the US Burcau ofSt a ndar <k 
ror protcc:ting non·m1btary data. 
The uandard 1sa lrcad y in IISC in this 
country by banks and other orga· 
nisationi. 



CAif 'IOIIORC.W/Sf AN f1Pf[)ITJON BlTTffWIAN MONTAGl!f MONTACI/Em? CVCRUr(FOR TIIE DT?,fGON 32)1JRJtM 
YOU All Tiff UCITEMfNT OF ff/MALAYAN MOIJNTAINffRING. YO// CAN CHOOSf ANY ONE Of TIME PEAKS IN~ 0/? 

Nffl/MN, IJIITONLY THE BEST AND THE BRAVEST Will lOOKDOWff ON THE 1IOOf OF THE ltVRlll. 
THIS. ANT> OTHER FINE GAMES. ARE AVA/lABiE AT SELECTED BRANCHES Of BOOTS. JOHN MENZJES,ANr> OTH!f. 

COMPUTER DEALERS NATIONWIDf. OR DIRECT FROM, 

QIJ,lmY S()FTWARf TOR THE DRAGON 32, 01?/C·f AND BBCMODfL B MICROCOMPI/TfRS. 
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High Street helpers 

Finl .. ,.....,... .. SWlleW ......... 
Mao uscn •nil k>On be able 10 US< 
a nctv.ork of brin1·11·m computer 
repair ~. 40 of which arc 10 be 
optncd throu&,hout 8 nt a 1n by the 
end of 1984. 

The ·eus Shop' chain v.111 speoal· 
as,c m m,cro and peripheral rcpa.in 
and will sell computer consum· 

abld. 1uch u d1sU, 11pc:s and 
KUUOr.« iuc h as books, maga· 
'ZIIK'5, c.1bks, a nd :M>Ckcts. 

The company behind the ,en· 
II.He, GCS En1,u~cnng . da1n'l$ lht: 
concept 11 nc• and sees 11 u a long 
term cffor11on1abhsb thc shops as 
prominent features m UK ll 1Jh 
SUCCIS M06t of1 hc sto rct,r,1llbc1t1 
:t.hopptna prroncts 11>1th car 
put.mi, 

GCS Eng,n«nng bcpn by sorr­
vic1n1 lar~ m1n1 and mainframe 
romputcnOCHIIC. A companyw,1h 
a computer system usually pays a 
tr:rvi«('()fflpanybo1h1omam 1a1n11 
and flll it 1lu1 KrvlCC d.ctn·11« m 
outnigcou$1y pnccd when rompu­
lcn cost tens of thousands of 
pounds - stn'IC'C' contract$ \liCTC 

usually pnccd between 10 and 15 
percent of the COil of1hc hardware 
per year 

But now, mo5,1 of the growth ,n 

Supercalc in colour 
UKn of Supcrcak arc abou.t 10 be 
tempted by a ntw ,trswn or 1hc 
pacltagt that t.cscolou r a,aphKS to 
1lS busn,cu fiks 

Soramhasannounccd the Super· 
cak J ror the IBM and compa11ble 
micros , such as thc Compaq and 
EaJk. Supcrak 3 1mpro, ·cs on ils 
prcdcuuon. Supcrcalcs I and 2, 
and adds colour a,aphKS derived 
from 11s sprudshcet data tilci 

f'ht 1raph1cs bc1l 1t1CS rtstmble 
Lotus' 1-2·3 package and 1ncl1Kk 
pte cha rts, bar srarM. arc-a lf•phs 
and h1Jh-low pJottm1 m h1&h re• 
sofo11on lk d1Splay has been 
dcslantd to be effcc;ll\e m 
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monochrome, a\ 01chn1 the need 
for1he h11hC01il colour mon1tonfor 
thclBM ltisclauned1hatv.1thboth 
colour a nd monchromc boards and 
mon1ton, the a,aphs and spread­
sheet can be vtnrcd simulllncouJ· 
ly. 

Supcrcak 3 should IOOn be 
a,a,l 1b&conara nic or o1hermteros 
such IS the NCR Ottis.on Mate S, 
Sm..u, Aprirol, T I Pro(cuion&land 
FUJIUU Mulu 16. 

You can buy 11 ei ther as an 
1ndl\·tdual purt'hasc or as an up­
grade 10 Supcrcak I or Supc rcak 2, 
Phone ACT Pulsar (Soram's mam 
UK d1stnbu 1or)on 021-IS,I 8.585. 

the computer market 111n lhc mK'ro 
area. With m.crosros1m1only a k"' ' 
thousand or a kw hundred pounds, 
the cost of SCI'\ ic,n1 contrxts 
cxpress,c-d as a pcm:ntagt of t he 
hardQre cost 1umps up dramatical· 
ly The result 11 thal most ustrs 
prefer 10 do ,,.,thou! S.Cl'\IClnJ 
a1reemcnu But ,,.1th th,s 111&,h 
Strttl 1ehcmc GCS plans to tap the 
nccdi of tht nc• uscn MICl'os do 
break do-.-.. n and mm.I arc portable 
cnouJh for a shop.based service 

The venture could h:,we a wide 
1pptal. Al prtscn1111s usu.alcotake 
you r dead, oul of warranty compu· 
!er , pnnltr or dnvc bacl to 1he 
dcakr..-hosold11 Oncof1hcma1n 
probkm s of ov,n1n1 an old S)'$tcm 
(and an old system may not ha,·c 
K<:n its SttOnd buthday) 11 ha\ '1n1 
to ..---a11 for 1 he dcakr to fix 11, Of 1end 
1t to tht manufacturer 

Ocalcn and micro manuractur· 

crs aren't re ally fillers of tqu1p­
mcn1 They art ,n tht busint'U of 
sclhn1 the ncv,cst and lhc: bc-11, so 
there's no rea l u,ccn11,·t for them to 
rrornlc a ,ood. cff1C1ent repair 

"'"""' ThHt problem s art rompound-
td by uKn buildin& up thC'ir 
5)'11ems from different manufactur· 
tn It's usual, for 1nstana:.1obuya 
computer from one manufacturer 
andapr1nterfromano1hcr.possibty 
notcvtnfrom1hcs.amcdcakr 'The 
Bus Shops'. says GCS, ~111 bt the 
answer lo a ll thcSt pr~cms.' 

lkihopw1llorrcra1hrte·moruh 
1uaran1cc on both pans and stfVK'C 

for popula r machmes 1ncludin1 
IBM, Or.C, Tens. Owornt. 
Acom, Smda1r. Smus. Dragon. 
Alln. Sord. DEC. Commodort 
and Apple, plus IC'mt"C for 
pc n phcrah . Tbcrc ...,,11 aho be a 
freea<hiccKn·ICC. 

Library replies 
to critics 
The S1ncla1rO....ncn Soft.,.are Lib­
rary (SOS L) has h11 back al soft· 
...,,ut producc:rs •ho claim 1ha1 
hbrancs arc robbing 1hem of bUil· ..... 

ThcSOSL,...,h1Chda1ms1obethc 
country's oldest and lo1r,a 1 wfl. 
ware library. concludes rrom a 
sun ·cyof,t.s members that bonov,· 
tng a tape 111 as hktly 10 kad to I 
purchase as not It found 1ha11n 49 
per cent of CISCI people tended to 
buy a !ape af ter lr)·1n111 OU.I lhrou&h 
thchbrlry . 

The qutstl()Onauc drc"" more 
than 300 replies, ""h1ch the SOSL 
says 'mu11 rtprtstnl quite a high 
proporll()O of mcmbcn •ho were 
1C11\·ely ordcnn1· .,.hcn 11 •-en1 out 
over 1hc summer 

Some respondents 1a,e a fflOl"t 
dc1a1kd rtply than the ii\11"\·cy ti kcd 
for . One IS.year-old clauncd to 
t,a,·c bou&ht 40 1apc1 "'h1lc a 
mtmbtr oflht library , and anot her 
member bou1,h1 ten 1apcs ovtr a 
year. hav1n1 h1rtd c1&,ht of them 
from the hbr a f) previously. 

At lhc foot of tht wn·cy, 1n a 
space for respondents' commtnts. 
many •en! oul of thc-u •·ay to 
spc-c,fy 1h11 ,·try bentfit of library 
mcmlxnh1p-1ha111 ga,·e 1hcm 1hc 
chance to test• tape before buym1 
it . 

The suncy abo gnl' the lit 10 
1e,cra l popular concept.ons 1n the 
mlCTObuStnrss. althouJh 11 must be 
borne 1n m,nd th:11 i1 CO\l'rcd 
5'ncla 1rusenonly . 

The su1gJc ITIOlit commonly h1rtd 
type ofso(t...,arc •~ the-ad,cncurt 

1amc Hardl y an)"bod y (3.27 pcr 
cent) ins borrcrwmg cduca11onal 
10ft•~ rc - dcspt1e the r1e1 1ha1 
mot'e lhan • 1hird of the rtspon· 
dcnu • ·uc Sludcnu 

Tht l \'tragc age was O\'Cr 28 
1lus m1y cxpla1n the sl1&,h1 mll'rcst 
1n 'tduc.ai.onal .software - but 
'cduc::ation' covtn mart lopes than 
the thrt'c Rs 1n this contl'Xt. and 11 
may say somcth1n1 about the way 
that d1ffcrcn1 pcopk arc mo.-c or 
lcu likely 10 reply to quest.on· 
nai rts. 

S-eftile,...,..... .... -Cknlp11d on 
S1udcn1s }4 42(1, 
Manuallun$1r.1Ucd 9 8J(I, 
Sk1Ucdimanaicnal 26.SS'\ 
ProfCSMOnal 2S.K 

Mtta,:ta,t 28.S2"f. 
ih tnp fflffll bttshl p 6.31 mon ths 
Anr~no. lapnhlml 7 .96 
Sptttnim o,nwrs n.37"b 
ZXIJcnu»en 3S.4'\ 

T apnboll l,hl 
BdorcJ0tn 1n1 S.6 
Afteqomu1g 4.9 

Maln1 ubjeds 
Ach·tn1urt1 31144 
S1mul.a1.ons 16.)9'\ 
Od1er1amc1 20.98'\. 
8uStnt s.slda1abase O 
Programm1n,aids 918'l> 
Educauon 3.27'lo 

Ctubmcm bttl.hlp 18.36'\. 



Disabled key in 
.,,..,..., 
The hot'Mbound d1~bkd - and 
1hat mcludcs ll(>rilphobtcs - arc 
being offered the chance of telf­
cmplo)mc nt W"llh none of the 
capital ou tlay. a nd \li1lh lhc v.or l. 
lmcd up for them 

'The 'home office' 1ehcmc from 
MIIS v.111 use hard ,,.a rc on pcrm a· 
ncnl loan from the Ocp,anmcnt of 
lndunl)' under 1u rcfflQlc 111ork· 
s tahon pla n If a dis.abkd "''Oflcr 
c,n p«)\'C: heor she 1s1uaran 1«dan 
income ofn01 lcss 1han £2.500 fora 
m1mmum ofl8month s,t hcOol1111ll 
loan "cqu 1pmcnc up 10 0.000 ,n 
value 

MIIS ,s promotma the L)nt, 

Apnrot and Smus mlCrOS for 1hc 
home offitt. the London firm 
Ma1ncomppr0\"ld1ng sof1111arc The 
home office needs a micro v.11h 
floppy disk capab 1hty. VDU .A 4 
pnntcr. photoroptcr and tck'phonc 
roupk:r . Thc S)'Slcm usmathe L) nt 
96K 111·ouldros1 { I .98Jand the ACT 
Aprirol 2.56K S)'ltcm runs out a1 
£2.684 - both w11hm the range of 
the Doi pla n 

Acoord,ng to MII S cha irman 
Cohn Wa lsh. the J()bs for the 
d1s.abkd homc-,r,orkcr will come 
from accountants and msurancc 
brokers 1n their home are a 

'Stockbro kers and banks arc 
mu:rcstcd and I suspcc, buildm g 

Genie modem 
Cok>ur Gcnw:owncrs ,r,1JI be abk 10 
hook up a nd dial"' 1th a new modem 
from General Nonhcrn MKTo­
romputcrs, 0783 860)14 

The Un 1\·cn.a l modem will cost 
about {ISO. 1s an acoust1CJd1rtcl 
coupk r dtva, and "'111 wOfl ..-11h 
any RS2J2 interface. The compa ny 
U)'\ the modem will be a'<allablc by 
Nm ·cmbc:j 

In add 1tt0n. the: compa ny uys 
that the Wiuird, the disk mlcrfxc 

for the Colour Geme: 1s now 
a11a1lablc Al .Cl IJ.&S the W1urd 
1ncorporatc:s bo1h disk and par allel 
pnntc r mtcrf ac:n Thcd1 sk oper.1-
1n1 system. ca lled ODOS . costs 
ano1hcr {4() 25 

The Colour Gcmc has bttn 
holdu1.1 a pos11t0n 1n or around the 
Top 10 1n the PCN Chans and 
thanks101hcact1\·11-ofthirdp.any 
suppliers 1t 1s qu ie tly bul gradually 
bc:c:omm1 a very \·cnalllc syslcm 

,-~~~~~~~~ 

SOC'K11cs,r, dlbe1 00.·hcsatd 'lbt re 
1s a lot of wor l th at thcS< offl«'S 
don' t ,r,ant to b(, bochered ,r,1th. hlc 
doubk-ch«:kmg . · 

' We ,r,111 be ta1lor1n1 our systc m 
10 eac h 1nd1""1dual d,sabthty,' said 
Mr W1lsh . 'us m1 sp«ial aids 
a ppropnat c for eac h C'IS< ' I-Its firm 
v.·111 also orga mJC cq u1pmcn 1 
ma mtcn ancc 

· rn somccascspcople "' 11h hand 
ops may ha,·e bee n ,r,"Ofkm1 
before they ,r,crc dcpmcd of their 
,ncomc by illness ,' he .d(kd_ •1111.s 
scheme: a n help ln)'ont' ,r,ho 1s 
bound to the house - C\C:n a_gor­
aphobtcs 11oho ha ,·e bcc n s tuck 
indoors for )"Clf"5 ' 

All hands to 
the musical 
keyboard 
Micros a n : lakmg a bxt scat m 1ht 
home 1f the mammoth nine -day 
I lomc Entcna mmcnt Spttt acular 
,n London was a tnie 1ndica11on or 
how you wa nt 10 r;prnd your k, surt 
lune . 

For although companies hk.c 
S1ndau , AOOJn, Al an and Ma llcl 
., ,.crcd1splay1ng 1hcu.,..11res. people 
flocked to 5lalb uh1bt11n1 Pf'OI· 
rammabk: muSfCIII k.c,boards. 

Youcouldbuy almc>l'tany1hmg10 
fill those lonely houn - CUKIIC 
r«ordc rs. viocos. TVs 1ndstcr«>S. 
For 1hc compu1cr hobby1M and 
boffin !he absence of smalk:rstands 
wumarkcd lln s~w ""asJust for 
the big boys 

With abot 90,(0) pcopk attCMI· 
in& 1hc show. the or1an1~ r Mont· 
bu,kt said: 1'hc main aurxtaon 
d11nn1 the •hok c~·cnt •lll a 1rou.p 
from the Bronx. US, calkd Rock 
Steady.· 

~-=--=-.,-.._,;--:-:--.---: . .....,...,......,,..,...,,Colow...,......,....,,..,..., .. .,.•"'lh,-:_-,.,.,.....--. _,...__,I wa~:,;~!~~~~!. tdcsoft· 

Zenith throws 
in software 
Ncxt t,mc you·rc ou1 shopping for-a 
busmcss micro \li1th a hard disk . 
Zc-nith will be trymg 10 ca1ch )our 
cye with an offer or free: 10ft,..• rc: 

With the Zc-nith ZIOO hard disk 
sysu m (hst pr1tt 0,92.S) ,·ou can 
now ge t the Lotu s 1·2·) 1ntcgr11cd 
busmcss package or Pc::1eh1cx1 SOl) 
1hro-.,,.nm 

ll11s ,s Zenith's fine movc 10-
\li·ar~ bund led applica1t0ns !iOft· 
ware. Prc:vtOUsly it has oCf ... rcd 
oper a11n1 softWlllrc and Ba SK: 1n the 
pncc or a S)~lcm, bu1 now 11 1s 
f0Uowmg 11r<wnn11rcndby1ndud­
in1 appla 1ionsa.s wcll 

Wi1h Lotu s 1·2·) 111ss 1aning 11-·11h 
one of the fflO!it sua:cuf ul pach,ge:s 
in the ,r,orld. but 11 "111111 be the US 
Lotus. noc 1hc UK ,·crsion 

Krypton's network factor 
The Transtcc Kl)' pt on k'rtCS of 
bvs,ncss micros ha,c been equ ip­
ped \li·11h 1hc m1s.sm1 lmk You can 
now arranac the m in a local area 
network (LAN) 

The import ant cleme nt 1s a 
LANop1 ion board ,r,hich )'OU plu1 
1n1oanyTraMtccs)""Stcm t hat 11,·cs 
you any of the four Krn,tonso r the 
ca rhc r BC Scncs to choose from 

Out lhc pricy ckmcn l . the net· 
wOJk con 1roller .,..,th a IOMb hard 
disk . w,llsctyouback0,950ontop 
o(thc .C17S for the LAN boa rd 

Transtcc 1s ca ll1n1 ns nct,r,orl 
Tr11nxt The: net will iCl"VC up to JO 
users . ,r,howll l haH:upto 160Mbon 
hard d1\l to call on Each uscr '1 
'wor k\ lllllon"c1n ha,e IISO\lin disk 

StOJa,c or ux the central store. and 
the system alk>,r,·s for pnnt spooh n& 
1ocu1 dcwo--n the number or pnntcn 
you 'll need 

For sccun ty there: 1s a ke y 
CncrypllOn S)""Slcm thatstorcsfiks 
in scrambled form 

The nc t,r,-orklng 50f111oa re "'111 
a llow you to run app1a1t0ns under 
CP 'M, a smgle ·uS<r oper a1in1 S)"I· 
tcm Trani1cc plans to implement 
lhc UCS D P,S)'Stcm and MSDO S, 
and more operaung S)'$1Cms arc 
expcctcd to be added 

A new i)'$1Cm ctp«te:d from the 
romp.any early ncx1 )Car ,r,·111 ka­
lure the 16-bil ln tct 1APX 186 
runnin 1 Xenix 

TranstccdonOl -2471327 
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COMM ODORE VIC 20 Home Computer. 
Easy to operate with o ....;de ..,oriety of 

progra mmes ovoiloble. Simple connection 
to TV set via aerial socket 

PRICE £139 •99 Eosytenns 
T WINNER ovo;loble. 

UP TO £750 INSTANT CREDIT 
SUBJECT TO STATUS. ASK FO,t DETAILS. 

- ~ Q.M<"~W//AIA · 

PCN OCTOBER 6-0CTOBER 12, 1983 

FREE 
STARTER PACK 

WORTH OVER £70 
IDEAL FOR BEGINNERS 

<I S INCLAIR Spectrum 48 K Rom 
Home Computer. life action 

keyboard with silent moving keys. 
Includes free demonstration cassette 
with 14 pre-recorded programmes. 

PRICE £129 •99 WINNER 
Easy terms ovoiloble. 

SINCLAIR Spectn,m 161< Rom. 

~ l~~ ER £99 · 99 

FREE! 
2CASSETIES 

We save 
you money. 

and serve you nght . 



IO 

ELIMINATE 
FAULTY 

CASSETTES 
DataClonc 1s the first com­

pany m the UK established 
specificall} for the duplication of 
data cassettes. 

All other duplicahng houses 
.ire audio oriented - onl) Dat.a­
Clonc has a duplicating S)·stcm 
designed from scratch pmcl) to 
·handle computer information. 

' l11c result? 

Crc.1tl) tmpro\'cd rcliabdi t) 
m d,1t.a transfer rates from 300 to 
beyond 2400 baud - pre\ iousl) 
unatb.m ablc. 

All fonnatscalcrcd for. Quan­
hhcs from 200 lo infinity. 

Conbct us now for brochure. 

Dab Clonc - the first 
.specialist SCI"\ ice for computer 
cassettes. 

DATACLONE I lAS 
EXPANDED , PRODUCIKC 

AN EVEN FASTER 
TURNAROUND . NOTE 

NE\\ ADDRESS. 

DATACLONE 
U ' ITI 

ROSU SQUARE 
ROSU ROAD 

ACTON. LO DON W3 
TEL:Ol-99321H 

TELEX: 21879 

PCN Charts 
Thb: lop JO gafflff 115115:rompU«I from both lndt:ptndt:nt and mulllplt 50UrttS acr oss 
the ruition. It rt:Oects "'hat 's happtn ing In high slrttt.s In lh t two • ·ffk.s up 10 St-ptcmbf,r 
29 and , llkt the mk:ro charts, dotS not take KCOUnl or mail order sa~. Tht micro 
charts this 111·ttk dtow the number of mac hlnts sold In lht hro -111·ttk pt r iod end ing one 
• ·ttk be.(ort publk:ation dat e."° lhty lt ll lht SIOf') In tht high strttt bt1• ·ttn Sepltmbt r 
15 and St pttmbt r 29. 

GAMES 

Top Thirty 
GAME TITLE PUBLISHER MACHINE PRICE 

... 1 (6) flight Psion Spectrum £5.95 ... 2 (5) 3DTau DK Tronics Spect rum £5.50 ... 3 (4) Jtt Pac Ultlmatt Spectr um £5.50 ... 4 (7) Artadla ...... , ... Vlc20 £5.50 ... 5 (II ) Hta lhrow ATC Hewson Spectrum £5.50 • • (I) Horace and lht Psion Spectr um £5.95 
Spidffs • 7 (3) ManlcMintr Bug Byte Spectrum £6.00 • • (2) Ptoetrator Melbourne Spectrum £6.00 .. • (9) Grid runner Llamasoll Vi<20 £8.50 .. 10 (10) Kong Oc:tan Spectrum £5.95 ... 11 ( 12) FootballManager Addlctlvt Spectrum £5.95 ... 12 (15) Spaw nofEvll DK Tronics Spectrum £5.50 ... 13 (23) Pool CDS Spectrum £5.50 ... 14 (- ) Jumbo Jet Pilot Thorn/EM! Atarl/400/800 £29.95 ... 15 (21) Zoom Imagine Spectru m £5.50 • 11 (8) The King Mlcrodeal Dragon £8.00 • 17 (16) Wacky Waittrs Bug Byte Spectrum £6.00 .. 11 (18) AH Diddums Imagine Spectrum £5.50 • 19 ( 17) Harr1tr Attack Mortedl Orie: £5.95 ... 2G (26) Zip Zap . ......... Spectr um £5.50 ... 21 (30) Frantic lmagint Vlc20 £5.50 

T 22 ( 19) Nlgblfllpt Hewson Spectrum £5.50 
.l 23 (- ) Tall<incAndrold Mlcrodtal Dragon £8.00 

Attack ... 24 (-) Backgammon Pslon Spectr um £5.95 
T 25 (22) Matrix Llamasoll Vlc20 £8.50 
T 21 (24) Dictator DK Tronics Spectrum £5.50 
T 27 (-) Hobbit Mtlbour ne Spect rum £6.95 
T 21 (25) Monsters In heU Sofltlt Spectrum £6.95 
T 2t (13) Mad Martha Mlk~ n Spectrum £6.00 
.l 30 (-) Chess Psion Spectrum £6.95 

Z-80 ASSEMBLER PROGRAMMER 

We requ ire programmers for systems and 
application development 
If interested ring Steve on 

061-681 6276 
DOLLABARN(HALO)LTD 

for details 

PCN OCTOBER6-0CTOBER 12. l\118J 



PCN Charts 
Ntllhtt mall ordtt nor d,posi t-only order s •rt inducted In the. listings. Tht prkff 

quoted an: for the no-rri lk modek a nd lndud e VAT. l nformaUon for the lop-Kllin & 
mkros Is aa lled from rda ik rs and dukn thr ou1hout the country a nd, like tht gamH, 
Is updatnl evtry alterna te ,-·ffk. 

PCN Chart.I are com plied exclw.inl y ror us by MRIB (Compu lttS ), London , (01) 408 
0250. 

HARDWARE 

Top Twenty up to £1,000 
MODEL PRICE DISTRIBUTOR ... 1 (I) Spect rum £99 (SI) ... 2 (2) Vic20 £140 (CO) 
A 3 (4) CBM64 £299 (CO) 
• . 4 (3) BBCB £329 (AC) 
• 5 (7) ZX81 £40 (SI) 
• • (5) T,xas £99 (TI) 
T 7 (6) Orie I £I.JO (OR ) ... • (8) Atari 800 £300 (AT) ... • (9) Dragon32 £174 (DD) 
A 10 (12) Atar1400 £150 (AT) 
T 11 (10) Colour G<nk £168 (LO) 
T 12 (II) SharpMZ80A £349 (SH) 
... 13 ( 13) Lynx £225 (CA) 
... 14 ( 14) Tandy Colou r £240 (TA) 
A 15 (17) Aqua riu5 £79.95 (MA) 
TH (15) Appk ll < £969 (AP) 
T 17 (16) Epson HX20 £472 (EP) 
... 11· (18) CGLM5 £150 (SO) 
A 19 (20) Sha rp PCISOO £170 (SH) 
T 20 (19) NaS<Om3 £549 (LL) 

Top Ten over £1,000 
... 1 (I) IBMPC £2,390 (IBM) ... 2 (2) Act Sirius £2,525 (ACT) 

• 3 (9) HP86A £1,438 (HP) 

• 4 (5) Apple Ill £2, 780 (AP) 

• 5 (6) Commodore 8000 £1.200 (CO) 

• • (3) EpsonQXIO £1,995 (EP) 

• 7 (-) Ollv<IIIM20 £2,400 (OL) 

• I (4) Dec Rainbow £2,7 14 (DEC) .. (-) Ajlk £2,995 (AJ ) 
T 10 (8) Portico Miracle £1,795 (PO ) 

SENSATIONAL " • •• 'I •) r'L H j~J 
SOFTWARE FROM ~UJ...!J"-!JI -

:i=.-'~RG~ o-· ~,.. Tel: (03«)27317 ' 

MORE SENSATIONAL ADVENTURES:- · 

SAS ASSAULT1 &2 DRAX MAZE ~ · 
LAND OFSAG AN STARTREK Ii!. 
TIMEQUEST MAD MARTHA2 .,· .a~ 

Alll:8 .9 5 .,.. .· 

PCN OCTOBER 6-0C'TOBE R 12, 1913 

NUMBER1 
IN GAMES 

&SOFTWARE 

LOOKOUT FOR 
OUR 2 NEW GAMES 

'KONG ' and 
'ARMAGEDDON ' 

fo r th e 
ZXSPECTRUM 

IN THE SHOPS NOW! 

£5 .90 
INSIST ON THE BEST 

Aaklor 
OCEAN SOFTWARE byname 

LLAMASOFT!! 
awesome games software 

ff. VIC20 
~ CBM64 
J• . ATARI 

t SPECTRUM 

#OW I# IOOJ'I. WUYI I 

IIAll'I fflTAIWfl. tM " '"" If • r. ltfASAJfT , TADU'I'. HAJlf'S 

TEL 0 73H4478 

BLANK CASSETTES! 
TOP QUALllY PROFESSIONAL BRAND 
COMPUTER/ AUDIO CASSElTES 
AT BUDGET PRICES 
Packtd in boxes of 10 cassettn 
C-omelctc with labels, inlay cards 
and lib.-ary ca,es. 

Pncn 1·,1<.lwh VA T post& poc.ltt"I 
wcn IO:IINO ~ QTT .'-

s-. SJJ.S 
.. .... SJ.,O 
u...a ,us 
IS... SU O JO... .U.20 
...... suo ,._ ..... 

C,.,_ P..,,,JOr'6rfflt:lewfe, l 

N AME 

ADDRES S ......••...............•............ 

PIOFESSIONAL MAGNmcs LTD 
c-ac a...,m a,mt1tt • ., Ltm 
f d,(0'12)­
TRADEENQU IRIE SW ELCOME 

II 
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Buy from the NewBrain Specialists 
Still supporting the NewBrainl 

NEWBRAIN - please call us for special prices and availablity 
Printers Epson FX80, RX80, RX80 FIT. Shinwa CP80, Juki etc. 

From £259 + VAT 
Recorder Sanyo DR 101 Data Recorder £39 + £5.85 VAT. 

"The NewBrain Dissected" by John Braga. £8.50 + 50p p&p (UK) 
Programme tape £9.95. Book & Tape £18.45 (post free in UK) 

NewBrain owners can't afford to miss this useful book! 

NewBrain Software Selection 
RUFAL (W) Super new adventure. 
BRAINZAP ASSEMBLER (W) An interactive assembler/editor 
opening up the world of 280 machine language. 
DARK KNIGHT (W) Graphics adventure game with many levels. 
MONITOR (W) 'rhe memory manager. Examine, fill, alter, move, 
dump, save, load, run, print, convert etc. 
DISASSEMBLER (W) Unravel the secrets of the NewBrain's ROM 
DATABASE (G) Includes sort and search on any field. 
NEWBAS (B) Powerful machine code assembler. 
LIFE SEARCH (W) (Adventure) Can take two lifetimes to solve' 
BRAINTEXT (W) An easy-to-use and very practical W/P 
STAR TREK (W) RidtheGalaxyoftheKlingon menace. 
BRAIN CHASE lW~Twonewfast-action 
NEWBRAIN INVADERS w 'arcade' games. 
BRAINWRITER (B) All the /Pfeaturesyou've been waiting for! 

EPROM version (Needs EPROM box) 
LOAN & MORTGAGE (W) Vital information for savers and borrowers. 
9 HOLE GOLF (W) Random holes. Fairways plus3-0 putting. 
TAPEWORM (W) Voracious invertebrate. 

Software suppliers: B=Brainwave, G=Gemini, W=Walkiss Computers 

£9.95 

£9.95 
£8.00 

£8.00 
£9.95 

£19.95 
£40.00 
£9.95 

£12.00 
£9.00 
£9.00 
each 

£34.50 
£41.40 
£9.95 
£7.00 
£5.00 

Please write/phone for full lists of NewBrain hardware and software etc. 
AUTHORS-DO YOU HAVE A PROGRAM WE MIGHT SELL? 

MAIL ORDER - Free delivery UK for orders over £5. Callers by prior 
appointment only, please. To obtain your NewBrain etc. , ring us on 
Stevenage (0438) 812439 (Access welcome) or send cheque /PO/ 

Access number to : 

ANGELA ENTERPRISES 
4 Ninnings Lane, Rabley Heath, Welwyn, 
HertsAL6 9TD. Tel: Stevenage (0438) 812439 

Member 

PCN OCTO BER 6-0CTO BER 12, 1983 
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Do the decent thing 
- buy British 

Britain has made its mark in 1hc 
busy world of computing for 
certa in. It is one aspect 1ha1 we 
seem to be able 1odcvclop more 
than most ot her countries in 
scientific research. Things have 
come such a long. long way 
from Sir Uncle Clive's ZXSO. 
Th at was only three years ago. 
but already the micros have 
been produced by the hun· 
drcds. for once we arc even 
leading the Japanese. Qui1e an 
amazing achicvcmc nl, 

Our micros are being ex­
ported to many counlrics. In 
fact, while on hol iday in Aus t ria 
I glanced at one of their compu· 
tcr magazines. Jn the program 
pages. three out of five micros 
fcalu rcd were Britis h, 

Howeve r . now 1hc Japanese 
invasion has begun to hit us. 
The Sord M5 has already pene­
trat ed into a rcw homes. 
Obvio usly, it is fair enough for 
the Japa nese to have a share of 
our market, but what ef fect is it 
going to have on the British 
computer industry? 

'The Japanese. being clever as 
they arc,, can afford to produce 
cheap micros. What effect can 
this ha\'C on us you ask? Eithe r 
UI it can lower the prices of all 
our home computers. Yes.dare 
I say it, eve n lower prices for 
uncle Oivc·s machines or 12) 

PCN £10 Sbr Letter 

~ 
force many manufacturers to 
quit prod uction of their 
machines throu gh lack of sales. 

Which will it be? I rather fear 
it wilt be the latt er. No longer 
will ou r homes be filled with 
Spcctrums, BBCs. Dragons 
and the like, but loads or H u 
Aing's specials at cheaper than 
cheap prices. 

J ust as things arc going well 
forou r country in one Tegion of 
rcscuc h, it looks like once 
again we arc 10 be overcome by 
anothe r co un1ry. So let' s all 
forget 1hc Japanese prodUC'1s 
and remember whilst things arc 
going so well for us. why give 
others a chance? 

P Callcm 
Lyn1on, N. Devon 

PCN OCTOBER 6-0CTOBER 12. 1983 

Don't carry a LOAD on your s ou ers, 
unburden yourself on PCN's letters page. 

But .. :ithout thac chcapo goods not go amiss, and could )'OU 

wouldn't we oil~ o great deal expla in why the sound gencr· 
poortr? Ed. ator required a separate clock 

- could it have not used 1hc 

Gobbledegook is 
unpopular 

ln PCNNo27your a nanarticle 
on how to ad IK of RAM to a 
ZX:81 for a few pounds; this 
article in my opinion wascxocl· 
lent, it was clea r and concise 
and would ha\'C been easily 
understood by most people 
even if they did not have a great 
deal or experience in elect ronic 
projects. 

The following week )'Ou ran a 
project a rticle on a sound 
ge nerator for the ZX Spectrum; 
the explana tion of 1he sound 
ge nerator. its rcgislers , and 
how lo ci-cate various sounds 
was very clea r , but the circuit 
diagram and an expla natio n 
thereof was about ai clea r as a 
Party Politica l Broadcas t . 

I have had a fair amount of 
experience of project construc­
tion and can usually follow the 
foggies t of diagrams and text, 
but I can safe ly say 1hat you 
have succeeded where others 
have failed. 

Surely the idea or a project is 
lhat as many people as arc 
willing to have a go, can 
successfully comple te and use 
the project, thus giving a better 
understa nding of how the hard­
ware side of things works a nd 
encouraging furthe r future ex· 
pcri mentation. Your projccl 
ocna inly docs not achieve tha t. 

You have assumed t hat your 
rcadcn arc all electron ics en­
gineers rather than computer 
hobbyists, so please write arti· 
des and draw circuit diagrams 
accordingly A clear reprin t of 
the Vero Board la)·out would 

processor clock? 
I am glad to sec hardware 

projects in your mag and hope 
that in t he future lhcy may 
become a regula r fea ture , but 
please remember not everyone 
has a professorship in micro 
elcctroniC'5. 
D WH odcn 
Telford, Shrop1hire 

This .. ·asn't one of our ~st. We 
will ~ unroveJ/ing ou r el«tro· 
nic gobbledcgoop as soon as 
pos!ible . So hold fire ... all 
will~ re~·ealed. Ed. 

What's a reasonable 
price for software? 

I am writing 10 point out lhe 
tota l absurdity of Andr ew 
Luke's s:uggcstion (PCN l11ue 
25) that 't here should be a set 
price for all software'. 

Does he rea lly think 1hat idea 
stands up to more tha n a 
moments though t ? Can an 
advanced business database 
and a simple nough ts-and­
cros.scs program bot h be sold 
for £.S? Tha t would simply lead 
to no more highly sophisticated 
prog rams being produced . All 
the firms engaged in such de· 
vclopmcnt would simply 
announce ·we ha ve stopped 
trading' . 

Or perhaps he thinks that, 10 
make sure the high-cost prog· 
rams are covered. his 'set- pric e' 
should be. say. £2,(0) ? In 
which case I can think of 
cheape r ways to pla y noughts · 
and<rosscs! 

Perhaps Andrew Luke would 
care to write in and tell us what 

he thinks the 'set price' should 
be. The only clue he gives us 
readcn (who a rc , doubt less, 
waiting with baited brea th) at 
themomcntis'withinrcason.of 
course' . I suggest that reason is 
the one t hing missing from his 
suggestion . 
lain D Stewart 
Al~a. Scotland 

MUSE on cheap 
education software 

Mr R Hughcswritcs(PCN!JSuc 
29) complaining about a shon ­
agc of good educational soft· 
ware. I agree there is a lot of 
rubbish around, but some edu· 
cational 50ftwa re available is 
really good . 

But all is not lost . the M USE , 
ME P. CET , software Mr 
Hughes would like is available 
for parents. even if not widely 
advertised . And. it isnotexpcn· 
sivc. Sinclair has made MEP 
sof1wa rc more widely available 
by adve rtising it and repac kag­
ing it , but it can be purchased by 
anyoncd ircctlyfrom the MEP's 
distributon for less. MUSE is 
for both teachers and parents , 
and softwa re is inexpensive. I 
don'I know whe re one can buy 
CET software. bu t some of it is 
ava ilable free from Micronc t . 

M USE can be reached at , 
MUSE, Frccpost. Broms· 
grove , Worcs 862 7BR. The 
MEP has 14 reg.on al centres 
which might be of help . Any 
local education depa rtment 
should be able to tell you where 
the appropriate one is. 

Anot her use ful group is 
MA PE (Micros and Primary 
Ed ucation). Wri1e to Barry 
Holme s, St Helens Primary 
School, Bluntisham, Cam­
bridgeshire (don't forget whe n 
you write to these non-profit 
organisa1ions 10 include an 
sac). 

And finally . look ca refully 
through software reviews, 
especially in specialist maga­
rincs - the re IS good stuff 
around. 

Good luck! 
Doug Wtllcr 
Birmingham 

Share your thought s in the 
UK 's livth et t mteroweck.ly 
letters columns . Funn y, feisty 
or fanciful , your letter could 
win you £10 if it's of star 
status . 
WIIITl11I: Random Access. 
Personal Compu1tr Nt .. ·s, 
VNU ,Evel yn House ,62 
Oxford Strctt . l.()ndon WIA 
2HG. 
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l;t•l•iiWjllM.!™ 
Lost in a maze of bits and bytes. tr •red in a forest of errors. or bugt;d b~ Basic? 

-" .,,-. .__ ~W_hatever your problem. access our 1-1 -LP function ... belie r known as ax hillips. 

Write .. : Mu Phillips, Routine 
Inquiries, Ptrsoru:,J Computer 
N~ws, VNU , Evelyn House, 
62 Oxford St ree t , London 
WIA2HG . 

Dragons don't 
forget 
n Plnw rould you tell mt 

~ how toloada subroullnci n 
Bask on a Dragon 32 without 
ua.slng lhe progr a m ln rMm· 
ory , I v,oukt like 10 be abk to 
wri te program.'ll u5ing sub­
rouliMS alread y stored on cas­
se.uc. · 
Herman Hagt'nbet>k, 
Utlmorid, Tht Ntthulands 

A ~~·~:a:,~:r~~~:c:,; 
Bas.Jes. The pnnc1ple is the 
same for all machines - all you 
need to know are the addr esses 
specific 10 your machine. 

Basic keeps two pointers to 
1ell 11 wher e a Basic program ,s 
stor ed in memory. Th e first 
con tains t he start address of the 
Basic program - STA RT is in 
Joca 11ons 2S and 26 on the 
Dragon . The second pointer 
tells the Dragon where the 

numbers 1n bctv.ccn cx1~1mg 
Jines. So your subroutm" must 
be at highe r hne numbers than 
your main program 

You may find 01hcr u~s fo, 
this technique - you can load 
and run a second program 
w11hout haVtng to U\.C 1hc one 
you're working on . A nice 
ut1h1y to wntc v.ould lei you 
kccplo1so( program in memory 
and switch bttwccn them at 
w;u. 

Moving on 
with the Orie 
n l ' n j ust got thf hang of' 
~ monmt nt on my Orie . 
TM probltm is how to spttd it 
up. I ,.-as told to try POKE 
ns.155 but this &ins only I 
smaJlspttd lncru~a nd thu~·s 
1fmost noimpro,emtnt111 111r1 
hana CHtaikd dh:play. 

a m you ghe mt a routine 10 
spttd thln p up •.• machine 
code perhaps ? Oh , and ,--hilt 
)OU'tt1 l ll,ho wd o)·ou ge:tmott 
than IWO colours at onct In 
Him? 
Adrtan Strphrnson, 
Pa,gmon, Drvon 

:::~ur'!~:: :':~e~·cndv~~: A !~~afr::;l~au;:re~;:i: 
ablcsstart) . ENOisinlocatK>ns routines for most micros. m-
27 and 2S on the Dragon. · eluding 1he One . POKE ns to 

So how do you append ? If red uce the amount of 11me the 
you move START up 10 two Oncspcndsmessmgabou t w1t h 
bytes before END . the Dragon the keyboa rd does he lp a little , 
will think II has no Bask: but in ge neral 1he spee d is a 
program in memory . But lhe functK>nof OncBa.steandcan't 
first program remains safely be changed . 
t ucked away before this new If you need a faster program , 
Basic program area . So you )'Ou should really be wnt mg in 
t hen CLOAD or type in the Forthormachmecode. In many 
second part of the program as cases. you won't need1own1c a 
normal. Finally , 1f you put wholeprogrammmachmecode 
START back a1 t he stare of the - yOUJuStspc ed up1heb 1ts 1hat 
first program . the two will be go slow In your case. if you 
joined . could program in machi ne 

On the Dragon. follow these code. you .... ·ould work on the 
steps : actual graphics movement -
I ) CLOAD or enter the first data en1ry. calcula11ons and so 
par t of the program on cou ld be left in Basic . 
2) N• PEEK(27)•256+PEEK If you can't use a faster 

(28)-2 language. you will Just have to 
3) POKE25.11 : POKE tryandsqucczethespccdfrom 

26.N-H•256 Basic . Thi s means thmk1ng and 
If )'Ou type LIST now . you'll writing in a 'fast' way Concen· 

find )·ourprogram hasgone. 11·s trate on loops and subrou11ncs 
st1llthcreinmemory - it'sjust - because they arc repea ted, 
hiding from Basic. impro ving them gwcs a 
4) CLOAD the second part ot t remendous incre ase in speed 
the program Move your subrou tines to 1he 
S) POKE 25,30: POKE 26. 1 front ohhe program and a\'01d 

Type LIST and )OU should GOT Os . Both lips work be­
have a whole progr a m. Note causeifyou1cllM1crosortBasic 
that this just tags the programs to GOTO a parttcular hnc, 11 
1oge1her - ,t .... on't insert line starts looking for 1ha1 hnefrom 

U M ................ rl__.te,t:11,eOrtc. 
the start of the program on· whole blocks co particu lar 
v.·ards! values . 

Scrap long vanable names PAPER and INK work as 
anddedarethemostfrequent ly they do oo the text scree n by 
used variables first . Don't do stonng two columns of an ri­
hundreds of cakula t 1ons as the bu1esdown the left hand side of 
programncedsthcm(forexam- t he screen. When you first sec 
pie screen addresses). Work the HIRES, all that's on the screen 
101 ou t at the star t of the is thcsc1wocolumn s .Sopu t11ng 
progr a m and keep them in an random a1tnbu1cs produces 
array as a ' look. up table· , Th e long Imes of cok>ur: 
hstofgo-fastert1psgocsonand 10 f-llMEM #97FF: HIR ES 
on. 20 DEFFN R(X) • INT(RND 

Probab lythesmglebcstth1 ng (J) •X) 
)'OU can do if you arc wntang 30 CU RSET 
graphics games 1s keep off the FNR(40)•6,FN R(200),0: FILL 
H ires. Use user defined l,l,FN R(8)+ 16 
grap hics , The charac ters give 40 GOTO 30 
the 1mpress1on of ll1res detail ObvK>usly, more productive 
and you can s11ck 'cm in st nngs displays require you to be very 
and move them abou l at speed . careful where you pul your 

Oh and while )'Ou're a t 11. a11nbu1es. 
you'll find usmg more than 1wo One's graphics can be quite 
J-llres colours on the One stunning but they do require 
another source of frus1ra 11on. some effort on your part. Any­
The Oric'sg raphics are capab le way. just 10 encourage you to 
ofspectacula r displays but they give it a try . there's a simple 
a rc unbclic\ 'ably d1fficull 10 use demo above . 
w11h the commands provided. 

Just 10 scart )'OU off. the 
Onc'sf hr escolour 1sco ntrollcd 
wi1h scnal a11nbu1c s much hke 
its TEXT screen . You'll find 
learning it a lot easier if you a rc 
a lready familiar with the text 
screen . Try appendix C in the 
manu al. 

As far as att nbutcs arc con­
cerned, 1he Oric's Hires mcm· 
ory is divided up into 200 rows 
of 40 'ce lls'. These arc the 
200x40 bytes that make up the 
memory used for the screen. 
Each cell is six ptxcls (one text 
character ) wide. So )'Ou can 
control the foregrou nd and 
background colour of each ind1· 
vidual block o r six pixels. 

Once an a ttnbute is an a cell, 
all the ce lls 10 its nght will have 
1hc s.amc aunbutes nght up 
un1d the next attribute on t hat 
line . To set the a11nbu1cs )'OU 
can use POKE. FILL, INK or 
PAPER . FILL is the one 10 
undersland - 11 places a given 
aur1bu1eintosomany hnesof so 
many cells (FtLL lmr1, ulls , 
,mr,butt) . Its great for sc111ng 

Spectnim link·up 

Q I own • 16K ZX8 1 and a 
48K Sptttrum . IJ It pow. 

bk to 0>nrwct the t,. ·o vii: t M 
tdgt-conntttorsot hat the Sptt· 
tru .m ca n USt the ZX81 's RAM 
or comm unicatt wlthoul exiw:n­
li n RSlJl lnltrfKH? 
Mich~I Tom/1,uo", 
Wallasey, Mrrsey.1ide 

A Anything ,s pos!.ible if 
)Ou've got the compo­

nenu. tools, cxpcncncc and 
inclinat ion to do 11. This trick 
isn't worth 1he hassle-the 16K 
RAMpack would ha,·c to be 
bank-switched. among othe r 
nast ies. If )'OU must ha\·e more 
memory , go for a ready-de· 
signed kit such as t he Basicare 
system or East London Robo­
tics' SP80. 

Incidentally, if you are a 
hardware type. then hooking 
thet,. ·oupwi 1hasc rialmte rfacc 
can be both cheap and in· 
tcres:ling. 
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Flythe 
Learning Curve with 

condor · 
database 

see costs take a dive. 
Get your database up and running fast with Condor the Integrated 
system you can upgrade when you need Increased manlpufatlve 

power - IBM PC and Sirius versions Immediately available. 
Condor Is compatible with all micros with C P/M, 

MSDOS, CP/M·86 MPIM, PCDOS . 

FAST TO IMPLEJIIIENT EASY TO CHANGE SIMPLE TO USE 

LEVELi 
Single Flies 

Simple Reports 

Computations 
Full Screen Formatting 

now only £95 

LEVEL II LEVEL Ill 
Multiple Flies Fully Relational 

Relate Datasets Database Manager 
Statistics Indexing 
Change Datasets Report Generator 

£195 £295 

~ 

Selected Software from M.O.M. SYSTEMS LTD ! 
21 Bon Accord Street Aberdeen 
Tel: 0224 571825 Telex: 739740 

~ M.O.M. I 
~ the information engineers 
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Scaled a new PE EK in microco mputin g? If printed your tip will earn you a fiver. 

U you' ngoc somet hing to crow 
• boul .•• a bit or magic thal'II 
makt tht worid a bettu plan 
ror micro USf:n, tht:n stnd it lo 
PCN Mkrowa, ·n--ou r rqu lar 
rudtn ' hints and tips pqt . 
We' ll pay , ·ou t5 If • ·t print ii . 
We'll pay you t ,c n m0rt lr your 
lill lt ~ m gt-Ls our , ·ott as 
mk:rowa ,tot tht month. Think 
on ... and "'Tilt to Micro­
waves, PCN, ,z Oxford Slrttt , 
London WI A 2HG. 

HIREfonns 
of graphics 
Here is an mtercstmg a nd 
perh a ps usefu l annbutc for the 
Oric· I. 

Type in HI RES on power up 
and do some drawing on the 
graphics port ion of the screen. 
Then change back to TEXT 
mode and press control L 10 
clear screen. Follow this by 
ESCthcn DEL. The top half of 
the screen will now be visible 
again. This could have grea t 
poten t ial in graphic and text 
adve ntur e games. 
A. S. Clarke, 
Sncinton, Nouingham 

Something ELSE 
for the Orie 
The ELSEbugmOricBasiccan 
be fixed using a small pa1ch in 
RAM, since the subroutine I hat 
con tains the bug is called rrom a 
rou1ine on lhe zero page . What 
the bugdoes isaddan extra ·y• 
to the variable before the 
ELSE. TilC following program 
de monstrates t his: 
!OA • t , AY • 2,B • J 
20 1FA <> BTII EN PRINTA 

ELSEP R!NTB 
To fix the bug. type in the 

following program and run ii. 
The machine code can be put 
anywhe re in memory by alter· 
ing the value of STA RT in the 
first line . 
10 STA RT • 1400, LOC • 

START 
20REPEAT 
JOREADDA 
40CS • CS+ DA 
50 POKE LOC. DA 
60LOC• LOC+ I 
70 UNT IL DA • 255 
80 IF CS <> 2838 TI IEN 

PRINT ""TYPING 
ER RO R"", EN D 

90 DOKE#FO,ST A RT ,EN D 
100 DATA IC9. IC8 . #DO. 

16 

#05, 120. 161. ICA 
110 DATA #DO. l!T7. IC9, 

#27, #FO. IF7. #4C 
120 DATA #4E. IEA. #4C . 

IE8. 100. IFF 
David Huntu, 
Gl(l.Sgow 

Dragon 
double-take 
Two tips for the Dragon 32. 
I POKE 329.0 sets the 
keyboard into inverse mode 
and POKE 329.255 sets it back 
to normal. Th is can be built mto 
a program removing the need 
for shift 0. 
2 EXEC 41194 ca n be used to 
pause a program (tg at the end 
o f a page of text). Prcssmg any 
key rC$tarts lhe program . 
P Surc/1/ft, 
London SF.25 

The ASCII 
conversion 
On the Orie-I, ASCII values 
arc nol readab le using the 
KEYS funct ion. PEE K(735) 
ANO 127givesth e ASC II value 
of the current key held down. 
This location will not read the 
shiftlctrl keys, for these you 
need to use location S2l. which 
i;etums the following values: 
Noshiftlctrl • 56 
ctrl • 162 
Left hand shift • 164 
Right hand shift • 167 

These keys also have 1he 

10 FOR 1 •24:576 TO 2 4 59~ 
20 READ A~:PmE l, VAL("Mi" -tA-. 1 :NEXT I 
30 DATA BE,0b.(10.Ab,84,88 , FF-.A7.a4. ",O, Ut 
,e c, 1E, ou,27 . o3 . 7E . b0.('l~.39 
5U PMODE 4: SCREE N 1.1:r't.LS 
60 DRAW " BM70, Q6SBU~,fMD3tJL4[4RD2~R41Hl.4/ 
1 F2BR2NR4U2NR3U""',R4Df<Nf--,4DJH4V2NL4~R~•4U:..'l .. 
U3k4[,IR6B0~" 
70 UHAW NF<4U2NR3U~·R4L1RN05fi4D~BH U"-,NL H ~ 
BRNR4D3NR302R48RU~··R'1 o-.(.41--( lF 2 
80 IF 1Nl''EY1"' 'CHR1" 11 "S) 1 HfN GOTO ~m 
90 EXEC .~H6o uu 
100 GOTO 80 

•• .....,.._, ... ~ c:elN,-. 

one-l ine program . 
10 INPUt "E nler two num­

ber>""; A.B, PRINT A;"" EOR 
'";e·····; (A O R B). AND 
NOT (AANDB) 
Jan Worrtlb<wr, 
LD £nschtdt. ThtNt thtrlonds 

Chemistry of 
the Lynx 

20 (g,a ph;, B) • B 
~(g rap ~icC) • .C 

• EtoY 

U,O (graphk Z) • Z 
270 (graph;c () • ( 
280(grap hic-)•-
290 (graph;c)) • ) 
JOO(graphic +) •+ 

The LYNX routine shown be· LIST will now give : 
low COn\:cns the numer ical 10 LIST • A 
values in a string represcn1ing a 20 NEW • B 
chemical formula into sub- etc 
scripts. It may be of use to 
LYNX users wanting 10 write 
programs using chemical for· 
mulas. 

Note tha t the add itiona l 
CJIRS (29) in line 150 prevents 
the subscript bcmgo11erwritten 
by the following line. 
Joh n Ridg"'·ay, Fam"''orth. 
Bolton. Manchtstu 

Experimenting with these 
keywords can gi"·e some supri.s­
ing results. 
MWaring. 
Chorlty. Lanes 

A betterZX 
printout 

following priorities: --------- Here is a 11prega rding the use of 
t he ZX Printe r. It helps the 
prin t qua lity if ,·ou a) Hold the 
pnnter pape r as it comes out o f 
the printe r a nd keep a slight 
tension on it . 

Right haod shift l.efl handsh1ft Newbrain in the 
~;~~~. Ladyb,tdgt Sinclair style. 
Deant Bottom An unadvertised fcalure of t he 

Back and forth 
Dragon graphics 

This sho rt machine code 
routine (above) for 1hc Dragon 
can be used to inve rt the first 
four pages or the graphics 
screen iechange the foregro und 
colour to the background co l· 
our and vice versa. The change 
is very fast and is operated by 
using EXEC &M6COO. once the 
code is loaded . Program Ja is 
the machine code loader and 
program I b is a short demon­
stratio n using the routine . 
CJ Barlttr, 
pxbridgt , Middlatx 

Newbrain is lhc Sinclair-style 
single key cn1ry of keywords. 
lncrc are obtained by115mgt he 
gra phics cha racters, but the 
manua l docs not give a lis1ingof 
the rele, ·ent keys . To obtain a 
listing. try typing in graphtCS 
characters within progra m lines 
alongside !heir normal keytop 
characters. tg using cha racter 
set 2 (use GRAP HICS key as 
·shih ') ente r : 

t0 (g,aphk A)• A 

b) Print a couple of black 
characte r lines to warm up t he 
printer styli. This can be done 
on t he Spectrum by: 

LPRI NT INVERSE I ; '"32 
SPACES"" 

This stops the firs1 few lines in 
a listing being slightly ligh1er 
tha n normal. 
J Warmough, Banthory, 
Kinta rd, Scotland 

100 INPUT "0-tEMlCA l. FUhM\11 A 
110 FOR N~0 TO 1.ENCFt,) 
!20 ]F ASC<N I Dt<F'li,1-t,J>) !",8 1 U N lf:I 

'l ::s:At. .. CHRt. (29) ... MlD$ CF1,,N , 1 > -+CHR$ C:'8) 
130 ELSE. LCT A'S•A • ,.M J D1><F1,,N . 1) 
140 NEX T N 

Which bit do 
you want? 1~0 1 1:.T F•-A• .. Ct·ms, '9) 
A simple way of finding lhc t6i) PRINT Ft. 
exclusive O R of two numbers 
(bitwise)isto usc1hefollowing Al.)'1:11,...._tit~• ..._....._ 
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YEP FOLKS - IT
1
S HERE 

CAI.Jl~OllNIA 

HOWDE DO PARDNERS 
Jhis here 's Prospector Jake , I sure am havin ' one 
helluva time tryin ' to peg ma claim with those damned 
lnjuns a hootin ' an a hollerin ' all over this territory . Ma job 
gets harder as I move from one Gold Field to another . I 
know , that is me an' ma stubborn hornery ol' Mule here 

AVAILABLE NOW 

Spcclru m 48K 
Com. 64 

know of 24 rich an' I mean rich seams of pure Gold . All it needs to maKe 
this here ol' critter happy is that you help me peg every doggone last 
one of them claims . 

Can YOU help Jake become rich , help him peg his claim, dodge the 
arrows, avoid the tomahawks, and plant the Dynamite in just the right 
place ? ... YOU CAN!!! 

YIPPEE ... Git yer Picks an' Shovels and join the CALIFORNIA 
GOLD RUSH . .. NOW 

Amazing Arcade Action ... Stunning Sound and Graphics 
Available NOW for Commodore 64 and Spectrum 48 

including P&P 

SPECIAL OFFER SPECIAL OFFER SPECIAL OFFER 

Order CALIFORNIA GOLD RUSH before October 16th FREE 
and get a 1 0-game Cassette of terrific games . . . 

COMING SOON NOW AVAILABLE 
LJ:APIN' LANCELOT: .Medieval Machine Magic to enthral you 
GALACTIC SURVIVAL PAK: Every Astro-Traveller must have this! 

We always need Dynam ic Dealers 
and Imag inative Writers 

PCN OC'TOBEM~OBE R 12.19!0 

r------------------
I Please rush me CG R for (m/c) 

I TOTALSUMINCLUOEDt Name ............................... . 

I :'.:.":~~~v~ MS Address ...... . 
I 30 KINGSCROFT C:OJRT ..................... . 

I BELLINGE. NORTHAMPTON ................................. . 



I PCN PRO-TEST I 
L.J•r,, ,i, ...... ,~ 1 

,-
With the decline of the 400 and 800. Max Phillips Pro-Tests their rejuvenated successors. __ 

A 
.. new m1cr~go.1hc: Arnn XL ran ge,., 
almost umquc . Ne"' machines are 
uwally late . full of bug., and 1ee1hmg 

t roublcl!o and despc rate ly l!ohort of )Oftwa re. 
Arnri has simply moderm!>Cd 1b one 
machmc - ba..cd on the 4(X) and 800 
model). So bear 111 ,mnd this 1?> a H:ry 

mature !!oystem tncd, IC!tted.undcrslood 
::md .,uppon cd . 

There.,.,1llbct.,.,o model ... a 16Kalld~K 
model. A 1h1rd bab) du e m 198-1 1s the 
1450XLI) - a 6-'K machine with built m 
d1!<> .. dfl\('l!, , 

Unhkc prc\lous At:im,. 1hc company 
"''II be of fering official upgrade) be tween 
rnodel'j,. Planned lauoch date and pnccl!o :ue 
not )Cl fim1h~d for all the nev. producb 
but the 600XL tcl!olcd here.,., 111..cll for ( 160. 

Presentation 
Alan ha> stuck w11h 11" .. paC'ious and 
futurn.11c packaging . The machine 1t)('lf •s 
be a uufully St)led :md mile:,, apa rt from the 
cheap sc,en11e~~ 1ence fic11on look o f the 
.i(X)and 800. lb h,er) is al>Orl of chocolale 
an d o ff."h1te and O\erall ~hape ,ery 
r en11niscen1 of one Acor n Electron . 

The onl)' flaw 1~ a cunucal looking 
carmdge socket CO\Crcd b) t"o fl1m~y 
mc 1:1I doo~ Instant reac 11on from almosl 
e,cr)one "h o ha~ ~en 11 1~ to poke their 
fingen m! Ifs al.!,O \\Orth no1mg that 
a lthough the 600X L run, >A>llh C)l:isung 
add-ons. 1i look!. a b11 out o l plaa: si111ng 
ne:cl to chem . 

Documentation 
The 61X) \\Ill be supphed \\Ith an Qv,.ner~ 
Gu1deanda 14 page 1ntroduc11oh 10 Baste. 
We did get the flim~y O>A>ner\ Gu ide but 
1hc Oa"c booklet "'a~ n·1 a,a1lablc 

The co n1cn1 1~ t) 'p1cal of Atar i p.11:kag· 
mg O,en1led and mrn.tly em pcy. The 
Ov,ner·.!> guide doc~ go \ery qu ickly 
through 1he b."1,1c-.- ~111ng up. self tests. 
ke)board and plugging cartridges m . 
There·~e\en 1hree lutlc Ba,1c program~ for 
)QU totr, 

Atari rehes \Cry heaHI) on m u~n. to 
lc:1rn about their mac hme~ 11 may be 
ncce~ry to bu) a Ba~1c tu1onal. l111smay 
haH· been real>Onable m the days " hen a 
4CXld1dn'1come\\1lh Ba~1c. but che@X L 
doc~ and 11 ~hould be doc um ented You'll 
al...o need A1ari·.!>pcC1ric magaz.inc..-s 10 keep 
)OU m touch and up 10 date. 

Construction 
The 600X LI.!> ,upcrbly bui lt - parhcularly 
for £160 . The machine ,~ l>Olid and 
produced >A>1th quah ty compone nts . 

Inside. the mam board 1s co .. ered 1n 
metal sheeting to comply w11h Amcnca\ 
rnd10 uuerfe rencc- la~. Th is pre, ·cnb )Ou 
geuinga t 1hcch1ps\.\1thea~ - v,ell alngh1 

11 make, J>u1ting1t back 1oget her again a 
re,11 problem' f-"ort~ that are m1erested. 
1hc ne"' machmC.!> arc made from the !Mime 
rece1pe a, the old a 6502C and Aiari's 
custom ch 11~ GTIA . PO KE Ya nd ANTIC. 

The po"cr ,upply 1~ merely an 1mpro, ed 
H'!rMon of the ongin:11 uml\. A different 

" 

The Ataris 
born again 
plug ~tOl)ll )OU ~-.appmg new for old . 

The Qlher curio I.!> the cartndge socket 
Old Atam "ere famou~ bee.tu~ they 
automat1callycu 1 the po"c r suppl y"'he n a 
cat1 ndg e wa~ changed. ·1111~ \.\.11.s~upposed· 
ly to protect both machine and ca rtri dge 
from pos.!>ible damage and 11 a\soo(fcrcd an 
au10ma11c start "' hene\er )OU ~" appcd 
pr ogram,. 

TilC new !toOCket doesn't cut 1he J)O"'er 
and It doe.!>n't hu rl the ca rtndg~ . Ck--ca· 
MOnally you'll hang 1hc ~ystcm b) doing 11 
and unfonu na1cl) )OU do ha,e 10 hit re~t 
toactua lly~tarta newcar1ndge going. Still. 
11·s be t tt'r tha n machine.!>"' here )OU ha,c to 
)Witch on and off to swap ca r1 nd gL~. 

Keyboard 
The 6(X)XL 1s bles!toed "uh a supe rb 
ke)board . It\ \Cry ~mular 101hc Elct tr on 
and Lyn:c m red but. 1f an)thmg. I.!> 
slightly belier. For the mrn.t part ifs a 
standa rd Atan layou t . 

There's ,1 .!>eparalc row of general 
purpose cont rol but ton~ - Re~1 . 0p11on. 
Select. Start and. a nc"romer. ll elp 
The...emalerunmngoom mercia lp rograms 
a real ple;bure . Cou pled \\Ith the Atari\ 
ab 1hty 10 auto-sta rt d1sl, ca~'!>Cllt' or 
car1ndge program~. )OU rarel) ha,c to go 
near an 1ns1ruc11on~ sheet to get a game 
gomg . 

The only ke) that seems 10 be m1~~1ng 1s.1 
Pau~ l.e) ~ u!.eful for telephone call~. 
:,ore trigger finge~or"' ha 1e,cr. Of cou~ . 
many games \.\Ould be rumed 1f the u\Cr 
could frt.-ely stop and ~!art them But 11 
"ould be a p rogramm er's deci.!.1on 10 
implement the kc) o r 001 

Wh en )OU arc act ually prog ramming the 
machine. the l e)board suffer~ from too 
many l"o fingered an d often t\\O ha nded 
co 1nb1nat1ons. The \Creen ed110r is dn ,e n 
>A>llh Co ntrol and Shift co mb1na11on~ p lu~ 
edit ing k e)S on the fa rend of 1hc kc) board . 
And the re arc a (ew ~neaky unl abe lled 
combina t ion~ Con1rol and I pau~.!> 
screen output for example. 

T he stan dard co ntrol key~ Con1rol A·Z 
gene r a1e an an1ique range of Pet-st)lc 
predefined gr aphics . The kc)·~ thcmsel\es 
aren't labelled. so for the fi~t fe" weeks 
)'Ou'll need a ke)bo<ird charl !>etlOtaped to 
)'Qur b.a1hroom mirror . 

The XL ma chine~ all>O ha,e an mler· 
nation al character ~I added to their 
r epertoi re and thes.c arc a,a1lable m 
e:c.acllythe same manner a~ the predefined 
~hapes. To ~""uch bet"een the two, )OU 

need 10 be m Ba,ic and use the dcgan t and 

memorable PO Kl:. 756 .204. If )Ou aren't 
u31ng Ba~1c.) ou ha, e to hope 1ha1 >A>hoe,c r 
"' rote )Our program has remembered to 
prO\lde a \\.\IICh . 

Atar i ha~ abandoned •b logo l ey . Thi s 
used to switch be1"e cn in\ocn.c and true 
,.1doo. The l.ey is ~11ll 1here. but the lege nd 
is now an equally 1mpene1rablc divided 
squa re thac looks hke 11 "'as stolen from a 
book on )Cmaph ore. 

Screen 
The XL mac h1rn:-. plug ~tra1gh1 11110 a TV 
and the 600XL .it..o has the "'elco me 
add11eon of a mom1or outp ut . Th1sdn,.es a 
Co mpos ite mon itor . The TV picture I.!> a 
httle disappo intin g altho ugh this could 
~1mpl) ha\C been our ea rly machine or our 
particular ' I V 

Reg,1rds act ual capab1h t) . the screen is 
,..1rt ually unrivalled . The Alam arc ca p­
able of 16colour)al l6bngh tnesslc , el.!>-
1hough :111 256 can' t be done at the ~me 
tune. The 6(X)XL ,upporb 16 different 
sc reen formab (or mode .!>) 32 1f )'OU 
co unt being ab le 10 s\.\1tch a four hne 1ext 
window on and off al the bollom of a 
gr aphic-. scree n . 1lus •~ an ,mpro, ement on 
the 12 mode, offered b) UK and re«nt 
American 400,.. and Mk),, (those filled "1th 
the GT I A d 1~~a) chip } and the nine 
offered by the ong1n.il C'rl A chip ~y~tems. 

The n\OdC~ allo\\ )OU 10 select bet\\een 
a,a1lablc rolo un. . graphi c<i rcwlu1,on.1e:ct 
and doubk he1gh1 te'l:t mode~ and so on. 
The m;1'l:1mum rcl>Olu11on 1s 320x 192. "1th 
the corrc, 1>0nd1ng 1e:ct format bemg 24 
row~ of 40 character ... Th i~ may seem a 
hnle o ld-fa ~h1oncd compared to mach ines 
hl.e the Elooron \\h1ch can manage 80 
col umn,640 p1:c.el M:rccns. 

The lacl. of 80 column te,;t I.!> a b ind for 
-.enou.!> u,!,C though peop le \\ hO u~ Atari· 
"n ter seem perfectly happy w11h 11. The 
lack of gra ph1C',!, resolution •~ ms1gmficant. 
I hgh rc'iOlu1ion 'l(.'reen~ :ire use ful for 
C't'lmpu1er aided de sign, art, busmess and 
mathemat1eal gr aphu.~ large. static and 
dc1:11led d isplays . 

The Alansha\ e alway~ been unashamed 
gamh n1:,ch 1nes \\here 1he lacl o f resolu· 
uon t.!> rarely noticed . Besides. Atan has 
pr o, 1dcd far more 11nportan1 facihues for 
g.ames"'rner.!> 

For starter.. there·~ player missile 
graph1~ A1,1ri'~ rendering o f spri tes. 
The 6(X)XLcancon1rol mo'"mgobJ«tson 
M"r cen m ha rdware provid ing for fast . 
smoo th arcade games. You can use !hem 
)'Our\t'lf though 1t 1sn·1 a ,1mplc 1:tsk from 
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the built in Bask 
01hc r usefu l !ricks arc smoo lh scrolling 

in any dircctK>n and the ability to reassign 
the colour palette at will . The result is that 
1hc Atari plays arcade games as well as any 
TV game and almost as well as many arcade 
machines. All in the comfor t of your own 
home. 

The only thing that see ms to be missing is 
user defined characters. Of course. you 
don 't need these for ga mes in !he way you 
use them on a BB C or Spectr um because 
you ca n use playe rlmis.S,1le graphk:s . But 
they would be helpful for more serious 
program s in areas like ma1hs and educa­
tion . 

If you ignore 1hc gradual improvement s 
to the system, Ala ri doe s seem to have 
developed a remarkabl e display system 
years ago. It is st ill a target that o thers have 
to foUow. 

Storage 
The Ataris ha ve 1hr~ storage systems, 
ca riridgc .eassc u c a nd disk . 1ltecartri dg<..'S 
g ive lhc machifl(' its 1V ga me ability, 
allow in g non- techn ical users 10 bu y it as a 
plu g·i n·an<l·go xames con.sole. 

Next up 1s the dedicated easseu e 
record er syste m . Alari produce s its ow n 
rttardcr (£50). It does take so me effon to 
convert a sta ndard casseue reco rder for 
use wi1h the system . The advantage is foll 
rcm occcontr ol and superb reliabili ty. The 
disadv antage is tha t it pu shes 1he COSI up 
making the 600 a very eitpc nsi ve 16K 
system . 

00(' of th e much imitated 1rkks is the 
aud io tr ack on the cas.setce reco rder which 
can be reproduced via the A tari 1hroug h 
the TV. Thi s allows progra ms such as a 
foreig n language lutor tO reproduce 
ge nui ne foreign speech unde r computer 
co ntrol. 

Finally Atari o ffe rs a d isk system with i1s 
own DOS. l-lowcvc r. 1he 600XL really 
O('cds its memory ex pansion 10 make the 
disk system practica l. Yoo can usc' ttie 
elderly 810 disk drive with a horr ibly 
crammed 88 K pe r disk or a new mode l 
1050. Th is uses a dual de nsity forma l to 
pro vide a small 127K per disk. 
One drive can be connected 
st raight to the 600XL and 
if you use the 8SO 
inte rface 
modul e 

The 600XL is very 
expandable simply 
because it' s quite happy 
wit h ex isting 400 and 800 r peripherals as well as a range of 

J :w:~~1:a~;:~:n::~~11~~;=~~ 
~ a 64K memory module lo bring 1he 600 in ! line wi1h 1he big boys. 
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THE RJLLER BOX 
The Sound System for the Spectrum 
~~ .'::.! t~t~~~~~~Z:~1~~~~0::11'~tt°!W{Au~iM 
~~~R BOX allows you to pr ram your own music, explosions. 
zaps, chlmts, whlstlts and an tnn':.Ytt range of othtr sounds. &ast:d 
around the popular Gl·AY·3·&912 sound chip. It gtva you 
complete control owr 3 channels of tone and/or white 
nolsf:. plus an owrall tnvt lopt control. 
Also provided w1th a Joystick port, the unit gives Instant 
command ow r all your own gamts programs. The pon 
Is com~t1blt wfth all the commtrdally avallable. 

~W,ua·~t~~~~~th full documentatton and 
a demo tape which lndudts the type of sounds you can 

~~~~~~:0
1tt'=~, 1~~~:!:.fh~r~:~1J:r00 

aUows acttSS for other ptrtphtral.$. lndudlng the nni SPECTRUM 
Micro orttts . vta IU duplicate user port. 
Cff111n lmag1ot, AttUC ,nd 

~·=·;.~·-The Fuller 
Expenence. 

Firmly established in the development of computer hardware. the acknowledged leaders in their 
field, the vast range of Fuller experience is available to you through their comprehensive selection 

of accessories. This ever expanding range makes Fuller the natural extension for your Computer. 

THE NEW FDS for the SPECTRUM, 
ZX81, LAZER 200 , JUPIITR ACE, 
This elegant desk top system. designed for the 
professional user. In Its slimline case. the superior 

keyboard contains all the graphic characters for the above 
computers. With the additional function keys and SPACE-SAR, 

speedy and Mcurate data entry is made simple. 
The Fuller FOS Is easy to install. based on the very 
popular FD42 system. It requires no soldering or technical 
knowledge. For the user who Is reluctant to Install his 
computer circuit board Inside the FDS a buffer Is available 
([9.75 + 80p&p) wh ich simp ly plugs onto the expansion port 
and connects directl y to che keyboard . 

The Fuller Orator - Speech for the Spectrum 
A wuh hit at • numbff of rtctnt Miao fairs. thf: F\ILLD OIATOl wa •n 1lloph0M sys;ttm.. k$td on tht lit-SP0256 AL ~ t synthatsff chip. DI rutty 

~~~:::i::ftc.i~~·= ~t~~~~ :r"o~:!'rd~:l~~::t:f:r:u~1::e":f=:.•~·11'=~;~st!ct~~'!:~~~':~~u, ltJo-.n 
PAI([ (Inc. V.A.T.) £39 .95 plus 80p p&p. 

,k &§,f .upply tM loUowfn9 llfflU (Wi lt !tau encl q.Ulltif)'I 

l)ltW.$t.wnd- .. , .. .... , 



-11111 11 It also has 1hc srn ndard ·pe ripheral' 
mtor face as v,.ell as a new pa ra llel bui,. 
'Pe ripheral' allov,.s you lo co nnect c11hcr a 
single uni t such ai, acas~ u c r«'.Order. disk 
dme or one of 1he llC Y,,' A1an pnn1c~. 
'lll csc arc a n80colu mn dot m;llnx pnn ter. 
a low ~1 lencr quaht)' printer and a fou r 
colour pnni erfplottcr . Altcrnam·ely. 
the re's a multipl e inte rface box to v. h1ch 1t 
can be connected . 

The new machmc soo mc into their ov.n 
with an Expande r box . This uses 1he 
parallel bus a nd so, unhke the other new 
add -ons. can't be bought for the 400 and 
800. Th e Expander has dual RS232 
interfaces. a Ce ntr on1cs port and eig ht free 
slots for all manner of good ies. bo th Arnri 
and 1hird party . Product.li already being 
v,.h ispercd about arc an 80 co lumn boar d . 
d ock. hard disk con tr oller. VCS card and 
man y more. 

Atari is al.so plan nin g a CP/M box 
providing 1he mach ines wilh a 2.80. CP tM 
2.2 and an SO column videodi\:play . So. in 
1heory. the 6(K) JOins the ranks of home 
micros that can grow into full bu siness 
machines . So. although in terms of actua l 
performance the 600 doesn't offer 1hat 
much O\'er a 400or SCX>. it has a muc h bette r 
upans1on capab 1li1y. Coupled v,.11h 1hc 
new ke)'board. the 6(X) comes across as a 
much more se riou.li hobb)'iSt comput er 
than 11s gamts pla ying prcd c«-Sso rs . 

The only sad loss is that the 600XL has 
only two Joystick soc kets instead of lhe 
usua l four. Most of the 11me users won't 
t\•e n noucc . But !here's the odd piece of 
v11ally important softwa re 1hat only comes 
into its O'*n with four Joysticks -
Thorn-EM l 'sSoccer. for exa mple ! 

One bad habit of Atarisin gene ral 1s 1hcir 
mad desire to leave you m a hea p or 
spaghet11-style wiring. Man y of the 
peri pherals require their ov,.n po v,.cr sup­
plies a nd some oft he boxtS used to con nect 
1hcm need thei r own as well . ll opcfu lly, 
the expander box will help 1idy up an 
expanded syste m. 

Basic 
Th e 600XL brea ks ne"' ' groun d for Atan 
beca use 11 has a built in Basic. I fov,.e1rer. it's 
no t a new Basic. 11s the same 1nterpre1cr 
that comC'.lioncartr1dge for 1he 44X>and800. 

ll 1sa Mmple Ba.!i1C, \cry s1m1lar to an SK 
l\·l1crosoft hke those suppl ied by Apple and 
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l'riceo&A.......,. 
Atari6(X)XL £160 End Scp1cmbcr 

£50 End Scplcmbcr 
£200 End September 
.0.SO NO\Cmbcr 
£300 Oc 1obcr 

IOIO program recorde r 
1020 Colour pnn1er 
102.S Dot ma tnx print er 
!027 Leiter quaht y printer 
10~ 127K di sk driH! OOO End September 

Commodore . Parb of the system arc \er) 
ni ce to use bul 11 ckx.li h:.1,·ew me hm1tat 1ons 
not least of'* h1ch is chat 1t is rather slow . 

On the plus side. Basic has a delig htful 
M:rccn cd11or using the four curso r key s 
wit h insert and delete line and character . 
Many Basic kc)·words can be simple 
ab brienaied. Basic van able na mes can be 
of meaningful lengt h and man y simple 
e rrors arc echoed v,.•11h a cursor h1ghhgh1-
ing the pos111on of 1he m1.litakc 

Less fne ndly 10 the beginner a rc the 
ma1on1y of run -time e rrors v, h1ch generate 
error codes rather than message s. Many of 
lhe machine' s rea lly spec ia l facilities 
req uire ) 'OU to s1art messmg abo ut wit h 
fiddl y PEEK s a nd POKEs. E\e n those 
feat ures v,.h1ch a re supponed. e .g. SET ­
COLO R . arc frequently be tt er con troled 
with POK E. 

So Atari Basic is perfectly adcq ual c as :1 
ho mecom1>uter language. Thcre' sno 1h1ng 
wrong with learning 11 as )Our firsl 
lang uage. Bui bc av,.are 1ha11hcrea re more 
sophis ticated \ef)1 ons or Basic. such as 
BBC Baste. a,a1 lable on 01hcr machmes . 

Software 
Soft v.a rc is the real clincher for the Alan 
sys1cms. Its a ncestl) m arca de .. and TV 
games has gl\cn nsc 10 a vast catalogue of 
prof e.lis1on ally '* nll en and pr oduced soft· 
ware. Contrary 10 first 1mprc.l>Sions. Alan 
so r1v,.arc sp an.li the v,.holt spec trum -
games. ed uca1ion a nd bu~incss thou gh 
you'll find that a lot of ~f tv,.a rc is 
American 1n na ture - okay for game s but 
useless for educ a tion . 

The Alan 1s a stable games machme . 

SP£CIFICATION ...... --- £160 
6502C I R \1 11z 
16K-64K 
24K 

Besides lhc many packages which start hfc 
on the machine. most h1ts from lhe arcades 
and othe r micros e\c ntu ally find their way 
on to the mac hine. Asag_amcs pla) ingtool. 
there is \utle 10 rival It . 

In bus iness. the A tans ha\C a ha ndfu l or 
successful pack ages. The on gmal Vis1Calc 
,s a\ a1table arld word proce ssing 1sca 1cred 
for(c\-en on a 16K 600XL) by Atan'sow n 
Atanv.nlcr . The hobbyist isn't gomg to 
fee l abando ned eithe r. AYa1lable lan­
guages include 6502 Asse mbler. Forth. 
Pilot and a Microsoft Basic 1r ) 'OU ha\'e a 
disk sys1em. Expanded S)'Stcm can e"en 
run a full Pascal. 

Th e drav,.bacl v.ith Alari software is 
simply CO.lil. Ma ny packages come on 
cartrid ge - a medium v,.h1ch still sccm.li to 
cost the Earth. An alternat1\csystcm.suc h 
a.li the Smelair Spect rum , offers a lower 
cntryCO'il and a matching . !hough cheape r 
so ftv,.are base. Sov. 1thche Alan )'Ou do pay 
ex tra fo r the quali ty and oon, en1enec. 

Verdict 
The XL range1.li \Cr) matur c. lt' soneofl hc 
few nev,. compute~ )OU can buy that offe r a 
read)'·mad e wftv,.arc and add on ma rke1. 
The sy..icm 1.li, as 1t.s alv,.a)'S been. a 
rcmarkabl) good piece of design . 

The 6(X) tak es the Acaris furth er away 
from being ga mes mach ines and much 
more into serious hobby comp utin g. 
Perf or mance v,.,1se )OU don'! get mucho,er 
1he c \'1sting 4<X)s and 8(X),, - 1! )OU're 
interes1ed. Leep an C)C open for bargain 
special offers . What )OU do get is a 
oompule r v,.1th a i.upc rb keyboard with a 
se rious expandab,hty. Pro\ idcd Ata ri can 
deh1,e r add-ons .liuch as the c 11pander bo11 
andCP M i,ystcm .t he Xlm achmeswillbc 
sur f oompc 111ion for the BBC ~,hero and 
Commodor e 6-1. 

So the XLs v,.111 appea l 10 ser ious 
hobb)'is1s. those prepared 10 pay a hulc 
more for a v,.ell bu ilt mach1oc v,.1th a sc nous 
gro"l h po1en1ial. Andonc.ofcour.liC. lhat 
pla) ~ great gamc.li. 

16 formats up to 40x24 16 colouri.. 16 bn V11ness le\ cls 
,..,_ ._ -..... ----

16 fo rmais up 10 .l20x 192, 16 ~h.1dcs. 16 br1ghtno~ le1,els. 
pla)Cr m1s,1le grnphte<-
62 kcr, filr c ,pcc1al function kC)s 
Dedicated ca~t tc reconJc r (£50 ex1ra) 
Built m ca rtndg e wcli.et 
Optional d1,l. ')'tcm. up to 4 KSK or 127K dn"e.li 
2 JO)sl1cl port,. · Pe riphe ral' :,ocl.et , Parallel bu, 
Alan Ba,ic 
Atan ln1cm;111onal . Slough (()753) .'3.'4-l 
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Wh ich book wo uld your micro want yo u to buy? PCN's revi ew page helps yo u choose. 

Learning is Fun! 
40 
EDUCATIONAL 
GAMES FOR 
THE SPECTRUM 

~~ 
)\t:: f-
1/ll''~" VI\CT APl'S 

'40EducatioulC..-lortloo -.. · .. -.­published by c ...... .t £5.95 
1.-..k,170 1NCnl, 
Lea rning may be fun. as 1h1s 
111le suggests. but t)·pmg 1n and 
playlng boring p!>CUdo educa­
lional games on a SupcrS1ncla1r 
Spect rum is not e\.Cr)'body's 
idea of fun. 

The conten 1s of 1h1!J comJ)Cn· 
d 1um range from maps and 
maths 10 music amd morsc 
code. a lthough to be fair th1~ is 

quite a good selection. Many of 
1hesc programs have seen the 
hght or day many times bt-forc. 
even once or 1wicc on a Spee· 
trum m one for m or ano1hcr so 
you probably won't find an)"· 
thing original (w hat could you 
expccl wilh ~uch short prog­
rams?). 

Each progr.tm 1s assigne d a 
chapte r which s1ans wi1h an 
example display of the scrcen 
and a chan y intro. After lhc 
cha1 you get play1ime instruc· 
lions. Also included in each 
chapterarcp rogramminghinls. 
notes and a hs1mg. 

These vary from explaining. 
\aguel y. how the program 
works. CO\ering any special 
effects to take no1e of. to mcc 
onc·hners on how to make the 
program harder . Bui lhcrc\no 
c:<plana1ion of ...,hy alte ri ng a 
particu lar lioc makes Che pro g­
ram harder. 

Th e hstmgs ""ere 001 printed 
on a Smclai r spa rky printer, 
they were done on a 'mec hanic· 
al printer· lo mak e them read· 
able. This ,s qu,tt: a good idea 
except that II docsn" 1 really 
work. 1 he spec1al Spectrum 

.... 
D•ll v•ryby Sc(1,1m:or FREE r)ehe•y oM Prn"r.g ':.e"<J nll ·~ 
~ >-~r r r,, 0<de• '">.,.. "''""" ci ""' "~, .,..,-,.., A ,~~~ 
· · - A -0.,..r,:1~ P~, 1cOI081871~~ lmmed'Otede'l.pot<h 
6.::.1 °'"' •e<e,pt ol orde r or <heQve cleo,()('l(e 

GALASET LTD 

PO, OCTOBER~OHLtt 12. J~ \ 

~~~~~~~~~~--, 

characters 1hat crop up ha, ·t: 10 
beexpla,ned m thclexl . KC 

Anothe r hstings book . 
altho ugh pos.s,bly one: with a 
difference . The book contains 
36 games though whelher they 
arc chal\engmgo r not. depends 
on wha1 01her games )'Ou',e 
played and how long you ·,e had 
your Beeb. All can be mod ified 

3'c.._c-1ort1oo 
l8C MicN, by r ... Rodctn aft4 --.- .. loterlocoot £5,95 1.-..11. 
210 ..... 1 

for a model A and there is an 
appendix which gl\"CS the mod· 
ificacions necessary 10 use the 
ga mes with joystic ks. 

Partoneofc he bookisa 'how 
ii works' section. Each game is 
trea ted as a sepa rate chapter, 
eac h of "hich contains a brief 
description oft he play and fiow 
1he game ¥.Orks. The slructu re 
of the program is ou tlined by 
listing the mam procedures and 
var iables. and you a rc gi,·en the 
program length in bytes . 

Secuon t¥.o consists of a 
se ries of black and white screen 
dumps (copies of a part icular 
display 1hat occu rred someumc 
dunngeachgame) . But some of 
these arc not "cry clear a nd may 
be d1scouragmg Most ho¥.· 
ever. sen.e the ir purpose and 
show)OU ¥.hat to expect m each 
game . 

Part t hree of the book con· 
tams the prog ram hstmgs 
These ...,ere printed on a dot· 
malnx pnnte r u)mgthe LISTI)7 
option of the BBC Basic. The) 
arequ,te clea r and 1he use of1he 
hs1 option will help m the 
undct')land 1ngof1 hc structure. 

KC 



Random A ccess Memory Filing 
Sy stem 

• Retains contents when comput er is off. 

• Fast access three times faster than disc . 

• Reliable and noiseless. 

• Immune to du st. 

• Au tomatically includes l imes and dates with 
saved files. 

Electro ni c Diary 

• Automatically reinserts regular reminders eg 
Birthdays. 

• Opens diary on the current date . Displays all 
reminders relevant to that day. 

• Never lets you forge t the reminders that you 
have not taken care of . 

• Searches out reminders con1a1rnng 
particu lar words . 

• Alarm feature . 
• Keeps time and date , takes account of leap 

years even when compute r ,s off. 
• Always resident 1n the computer. Accessible 

by simple commands. 
• Cont inuous t ime date display in mode 

seven. 

Non-Vola t ile ATC + RAM 
• Supplied with ROM containing Elect ronic Diary and RAM Fil,ng System softwa re. 
• Full instruction manual. 
• 4K bytes battery -backed memory; capable of expansion to JOK bytes. 
• ATC (Real Time Clock I accurate to w ithi n 1 minu1e per month . 

ACACIA CONIPUTERS 
- ~ ----- - ------------ ---------- ----------- --

ORDERFORM 
To : ACACIA COMPUTERS LTD .• 

5Coombe Lea. Bickley . Bromley , Kent, BRl 2HO. 
Tel : 01 - 4675189 

Please send me .... .Non-volatile RTC+RAM diaryJfil,ng systems at f:128 '+' VAT Heh 1( 149.90 inc . VAT pos t and pacbging) . 

I enclose Cheque /Pos1al O,de, fo, ........ ~v·~ to ACAClA COM PUTERS l TO. 

NAME ... 

ADOflESS. 

. Postcode ... . ... ... Telephone ... 

PIHS# a flow 28 days del,v•ry N 8 Rfi1u1r,s BBC M ICRO MODEL 8 f1n#dw1th v•rs 1on 1.0 OtMrlting syst•m . or later. 
PCN OC1'08E R6-0CT08fR 12. 19fll 
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r1hpnccthcOnc I ha .. aco mprch en­
H' range of \Ound fac1h11cs ll 

ncludc, ,,..,o d1ffcrcn1 l.c)c hcl. 
-.ound.s. fourprc~C ~un dcffcct .sand 1hrec 
gene ral so und com mands. 

All of the~" 111 be produced through 1 he 
One's internal ,peal.er o r from an C'(ll:rnal 
amphfi c r 1f pins J and 5 are u...ed on the 
ca.sselle..oc l.et 

Orie goes Bong 
The four prcs.ct sound:-.arc ZAP. PING. 

SI IOO T and EXP LODE and ar e accc~d 
.s,mpl) b) t)pin g their names. 

The lhrcc gcncral-pur po,;e wun d com­
mands are SOUND. MUSIC rmd PLAY 
SOUND al lO'A .S) ou to ~lccc a ch:1nncl ;1nd 
a frcqucnC) and pla) 1t at :tn) of 15 ,olumc 
le,cls. M US IC ,, \lm1l.1r. cxccp l 1ha1 
in.stead o r choo.srng 1he frcqucnc) )OU can 
choo<,.c an Ott .i,c and J nocc. The PLAY 
commrm d allows )OU to >,elect 'Ah1eh tone 
:md no1~ ch annclsa rc ac 1Uall) pl;1)cdand 
the dcMrcd cm e lope ,;hape. 

I( ) OU arc hc:1\II)' m , ohcd m mach ine 
code progr.1mm mg then the Ba ... 1c com­
mand sca n be acces.sed d1rectl) m machme 
code 1f )OU kno" the correct entr) pom~. 

The prese t "Ound oommand ... ar e the 
Ca)le)t lo use. All )OU ha,e 10 do I) to 
sub routin e at the co rrect locat ion : 

PING • SF,112 
SII OOT • SF..aJ5 
EXPLODE - SF>18 
ZAP • SF..atB 
lf)o u i re us mg a machine eo<le mon11or 

such as Ta n.soff \ Om :mon. ) OU ,,..o uldJ u,t 
rode.$. 'ly.fo r ZAP.JS R Sf-..tlB. Tolr) 1h1s 
from Basic ente r : CALL l f. U B. The 
~1me approach co uld be u"Cd for P ING. 
SI IOOT and EX PLOD E. ZAP 1, , hgh tl) 
differen t from lhe 01her presc1 \Ound 
com mands m that 11 1s the on l) one tha t 
,1ops1heproces~rfromdo ,ngo1hcr1 h1ngs 
...,h,le 1t 1s runm ng. Th1 ... 1sbecau<;ethe pitch 
of1he ZA P sound has to be altered,,.. h1le 11 
1s pla)mg. Th e ot her prc -.et -.ound s a rc 
forgo tten abou1 once the proce,~r ha.., 
lngg ered them. 

To access the ke)boa rd ..oun ds a s1mdar 
proce dur e is used . The Control G bell 
s.ouod ,.., 1n fact PING. and ,o h.i, alre:1d) 
been de~ n bed . The ent r ) pomh for the 
high and lo,,.. l..c)-<hcks :ire : 

KBB EE I) • $1-AFA Nomwl Kr11,rrss 
CONTBP • SI-BIO Co11trol Kr,prrss 

The~ cou ld be u-.cd to ~,mul;tte a ca, 1anc t 
pla)1ng : 
REPE AT: C1\ Lllf-A f-A:WAI T 5: 
CA t Llf-BIO: WAIT 5: UN T ii 
KEH -··· 

fh1..,...,111 kccpgo1ng until the ,.pace ba r 1s 
pre.,scd. You .... ,n find 1ha1 1f Control F 1s 
pressed 1hc kc)Chcks a rc S\\1tched on and 
off. ll o" docs1hccompu1c r knoY. Y.he1her 
)OU pre<;scd contro l F afte r )OU haH" 
pr essed some ot her keys? Ea ~). a -.pee.al 
loca tio n 1s re-.cne d m memor} to 1..eep 
tr ack or such things It 1s l.1)()"" a ... 
MODE O and s1b at loca tion $26,.\ Each 

of1hee 1gh1 b11s in this locat ion hasaspe oal 
function (su ~low): 
MODEO -S2 6A 

Bit 3. \\h1ch co ntr ol"' the kc)c hck. 
spec ifies ' ke)chc k on· 1f 11 is clear. 'ke)cl id 
off 1f 11 is !let . Thi s cou ld be done m a 
pr ogram by entering : 
POKEl26A . PEEK (l 26A) OR 8 K"­
clrck off 
PO KEl26A. PEEK( ll-26A)AN D NOT S 
Kr\'f'hcko n 

In machine code 1h1~ ,,..ould be: 
KC· OFF LDA S26A KC-ON L DA S26A 

ORA 1$8 XOR ISS 
ST A S26A ST A S26A 
RTS RTS 

llu s could obv ious!) be modified to M!t 
and reset the o ther h11s in M ODEO to 
toggle 1he cursor or screen on and off. 

A routine 10 tc, t the ke)ch ck flag and 
bee p 1f 111s clear could be: 
TEST LDA S26A 

AND 1$8 
BNEEND 
JSR SFAFA 

END RTS 
ormo a..,1c: 
10 IF (PEEK(l2 6A)ANDS) - 0 TII EN 
CALL #FAFA 

The three gene ra l-purpose sound com· 
mands arc a b11 lnda er to ,;el up but once 
you unders 1and 1hem )OU should ha\C no 
proble m .... 

All three commaod.) make use of a n area 
o r mcmor) ...,.h,ch has bee n de signated as a 
ge neral -pu rpose \\ Orkspace and 1s kno wn 
a-.1he PA RAMS area, so called because 11 
1s used for parameter passing. 

PA RAM S beg.ms at S2EO and e.1:tcnds 
fo r about a doze n b) tes up"a rds . B) 
!IC'tllng up 1he con1ents o r 1he PA RA MS 

M 3 
functiotl S,,re S,,re Cols O&l ESC Keydidl Prifflr ScrMn Cursor 

l'nlleded .......... oololf oololf oololf oololf 

I-'(' OC"'IOH[KM>C'lO IU N. 1:!.1~1 

area .... uh )Our oY.n rou11nes you can U.!IC a 
great man) orB aste·sbuilf- m ro utin es. Th e 
first locati on of the PARAMS block 1s 
often used by 8a,;1c 10 flag ,,.. helhc r a 
fu nction has gone out of range o r has a 
fault y parameter . 

Sound 
n....t,y,.....fwte..SOUNO ~is S,41(. 
- .. rwcbten .... __,_ 
PAMMS.,..e: ... -... --- - ·· .... - - ·· .... - - ·· -- - ·· -- -+I 

Le !'stryto~t up the SO UND comm and 
1hrough machine rode. Try som<"thmg 
s1ra1ght forv.ard: SOUN D 1.500. 7 

To se t upl h<' l' A RAMSarC'a, first make 
\ urc tha1 c,ery 1hmg is 111 ll ex. I and 7 arc 
OK .b ut500mu~ t bcco m erte d . lf)OUt )pc 
PRINT I IEX S{500) 1hc computer will 
com e rt it for ) Ou- the a ns" e r be ing S I F..a. 
Thu s your so und functi on 1s set up . 
Hea:: 
A~ LOA 1$1 
8DE l02 STA S2El 

Srt up l'hamrt!I 
A9FJ LDA ISF4 
SDEJ02 ST A S2EJ 

Pmod. low b) re 
A90 1 tDA #SI 

Period. lug!, b) re 
8D E402 STA S2E4 
A907 LOA 1$7 
SDE502 ST A $2E5 

1·ol"mrl e~·r/ 
201EF4 JSR SF41E 

gotoSOUN D com maml 
60 RTS 

go homr.' 21.-





<425 If you arc using a monito r you cou ld lry 
scuing 1his rou1ine up in memor y. s1ar1ing 
say. al $.WO. You cou ld then execut e i1 by 
the command 4CX>G. 

II should be re me mber ed 1ha1 all the 
SOUND commands in the Orie make use 
of all of the 6502's internal registers . It is 
therefore wise 10 save t hem before e11ecut · 
ing any sound commands. 

Music 

-- -1111 - - ·· ... ...... - ·· ... - - ·J - ...... - ·· -- - ·· - ...... - .. IID - - ·' Apart from sell ing locations S2E 2. S2E.4 
and $2E.6 to zero a very s1m1lar routine 10 
that shoVrn abo\C could be se1 up to make 
use of t he M USIC command. Music 1s 
in1ercsting in that . apart from fiddling with 
some of the parameters. 11 doesn ·t ge ncr· 
a1e any sound s. Once it has looked the no te 
and octave va lues up in a lablc it jumps to 
the SOUND co mmand. thus savmg prog­
ram mers the need to re peat a section of 
code . 

PlAY 
w.,- ..... . Sf'421. Al..._w.n ..... 
PlUII\MS19Ap: -- -1111 -- - ·· 1111 ...... _ .. 
1111 --_., ... ... ... - .. - - - ·· -...... - ·· 1111 -l - ·, --· - ·· 

being available (0 to 31). Register 7 
controls which tone or noise channels arc 
se lected . 

A bit set disab les the channel. a bit 
cleared enables it. There is also an I/O por t 
in the chip which does not affect sound 
generation . 

Registers 8.9.10 con trol the amph111de 
o r \'Olume of each channel. Bns LO to 1..3 
are used for the 15 prese t \'Olumc IC\Cls. Bit 
M indica tes that the chip is in en\ e lopc 
mode and the volume is controlled b) 
registers 1110 13. WhenbitM isse tthen LO 
to W arc ignored . 

Registers II and 12 conta in a 16-bu 
va lue. which co ntrols the e m·C'lopc period 
which de termine s how long a no1e take s to 
sta rt and end . 

Register 14 isan 1/0 por t that is used to 
read the keyboard . l ls use has no effect on 
sound production. 

If you want to create a BONG so und to 
go 1.1,i1h the buih in PING . first write it ,n 
Basic: 
IOSOUND 1.550.0 
20 PLAY 1.0. 1.1600 
Then con\-ert t hese statem ents inlo the 
Hex values that are to be ente red into the 
sound chips registers . Line IOsays load up 
channel I wilh a frequency of 550 (or $226 
in He x) and tht>n refer to lhc PL AY 
command fo r !he envelope. while line 20 
says sc lec:t lone channel I to play. with no 
noise chan nels. cme lopc shape I. and an 
cn\·elopc period of 1600 ($640 ,n ll cx). 

You then need to decide v. hich values go 
in eac h regis ter. Registers O and I cont rol 
the frequency of cha nnel A. so you should 
sto re $26 in regist e r O and S02 in register I 
(giving $226). As you arc not uSml!, 
chann els B. C or noise . you should store O 
in each of their registers (2·6) . 

Registt>r 7 is used to switch on the 
required channel . Reme mber t hat each bil 
set means a channel disabled . so co sclcce 
chann el A )"OU have to sto re S3E in this 
registe r . Note 1ha1 the top 111o·o bitsshoukt 
not be touched as I hey are used by the Or ie 
for readin g t he keyboard . Registers needs 

If you remember bad; to the Orie f'1g11re 1 
manual you will sec that PLA Yonly has an 
effect if SOUND a nd MUSIC use a 
VO LUME paramet e r of 0. Thi s stall 
ap plies if )'OU use PLAY through a 
machine code program . Don·1 forget that 
pressing a key will cause )·our parameters 
to be ovcrwrillen by lhc keyclick corn· 
mand . 

Adding preset sounds 
If you arc fed up with PING . ZAP. 
SHOOT and EXPL ODE. a liulc more 
inside knowledge will allow you to add 
)'Our own effect s with not 100 much 
difficulty . To understand how thi s is done . 
look at the A Y·3..S912 ch ip directly . 
Diagram I shows thclayoutoft he registers 
within the sound chip. 

Re gistcrS O 10 5 arc used to contr ol the 
period s of the three tone channels. Th e 
higherth c number s stored in the registcn. 
the lower t he tones. Register 6 has 1he 
same effect fort he noise chan ne l. although 
v.ith less accuracy due to onl) fi\'C bit s 
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"' .. .. 
RIO 

111 ... ... 
H4 

••• 

...... .. 
a......t AA.i,llt• -·-a....-.ic_,.• --__ ... 
VO,_.An.ta se.. 

VO~lo.t.tSlwe , 

1he M bi1 i.et so that theen\el opeco ntrol 1,; 

used, so ,n this register you store SIO. 
Registers 9 and JO are se t to 0. In reg,,.tcrs 
11 and 12 you sto re the emel ope penod 
bytes v. hich v. ould be S.ij) and S06 
respcct1\·t'ly. • 

The n loo k up" hich e n\-elopc l>hapc )OU 
want . which m th1sca!oC ,s the first one . So 
in register 13 ) OU sto re SOO. Th1l> " 'II al..o 
1rigge r the chip to pla) 1he wund . 

The re isa rou11ne wn 11cn ,n ROM wh,ch 
will access the sound chip . It ,,. called 
W8912 and Sits at SF535. It can be used b) 
loading the accu mulator w1th the reg1,1er 
you wish to write 10. and the X rcg i,ter. 
wi1h the requ ired data and 1henJ SR SF535. 
The troubl e is thal )'OU ha\e 14 regl"ter s 10 
write to . 

The Or ie ROM comes to the rc~ uc 
again with a rou1ine calledSNDLD . "h1ch 
sitsa t $FA 6C. Th1s rou11new1lltakca1able 
or 14 values and send each byte to the 
sou nd chip in turn . All )"OU ha\ e todo to use 
ii is to supp ly 1he start address o f the data 
1ablc ,n 1hc X and Y rcg,,;ter.,, of t he CPU 
and then Jump to the routine . 

Let' s 1ake1hc BONG example . Firl>I )OU 

need 10 set up the table in mem ory. Let\ 
say you start at $2<XX>: 
2(XX) TABLE BYTES26.S 2.0.0 .0.0.0 
2007 BYTE SJE.S 10.0.0.$40. 

$6.0 
200E A200 LDX 10 

stl llp low tablt a,ldrt SS bylt' 
2010 A020 LDY 1$20 

stl up high 1ablt' addrt'ss bJlf' 
2012 206CFA JSR SFA6C 

send 1ablt 10 chip 
2015 ~ RTS 

rtwrn I() t-atlmg program 
One d1sadv;mtage of SNDLD is that it 

will only work with fixed tables of 
paramet e rs . lf ) 'OU "' 3011o crea1e a sound 
that changes as it plays. such as t he ZAP 
cornmand.) 'OU will not be a ble 1odo 1t with 
SNDLD alo ne. The a nsv.cr 1,; lo use 
SND LD to se l up 1hc ba " c ,;ound 
paramele rsa nd then the W8912 rou1ine to 
tailo r individual so und chip reg.asters. 

.....-rc..n.r11111c HIT--,_ 
• I 
u L2 LI LO 

u L2 LI LO 

u L2 LI LD 



The new Commodore 64 is the most powerful 
personal computer available to the businessman. 

And amazingly, it's one of the least expensive. 
A brilliant example of micro-computertechnology, 

it will do a l0t to make your business more efficient and 
more profitable. 

The range of software-general and specific~ is very 
extensive, and covers financial planning, word 
processing, information hancUing and countless other 
business and personal tasks. 

The Commodore 64 is the ideal personal computer 
for the office. It is also ideal for the home, whether this 
is your 'second office' or main place of business. 

It means that the scope of take-home work is no 
longer limited to what papers can be carried in a bulging 
briefcase. 

A Commodore 64 at home could allow you access 
to aU the information stored at your company 
office immediatelY, easily and with complete securicy, 
simply by linking up to any TV set or monitor. 

For the office. 



'ELECTRONIC MAit IN MICROSECONDS 
You could also link up with oth er Commodore 64s: 

in branch offices, for exa mple, or in colleagues' homes, 
with instant exchange of infom 1ation. 

You could also plug in to half a million pages of 
Prestcl information , makin g use of key figures in 
combinati on with your own ealculation s for such 
statistics as you might need ; or for other busin ess uses, 
like ear hire and hotel bookings. 

Th e Co mm odore 64 means maximum flexibilitr, 

home office. 

and provides the facts on which you ean base sound 
business decisions. 

INVA LUABLE TO~ 
The Commod ore 64 is the perfect com puter for 

your own bu siness, whatever its size. As well as the 
advantages we've already mentioned, it has a great 
eapacity for expa nsion, and when com bined with 
various peripheral s .. it is supe rbly flexible. Wh ether it's 
looking after personnel records or creating models , sar, 
for sales foreeasts, it will quickly prove to be of vital 
:..'llportan ce to any well run con cern . 

MOR£ POWEI\..TOTIIE STUDENTli 
A Co mmod ore 64 in eduea tion puts more 

com put er po wer at students' disposal. Subjects includ e 
maths , from basic arithmetic to higher functions ; 
vocabulary building; elementary science ; basic 
geography; and <if course, learnin g computing . 

FOR EVERYONE WHO HAS A HOBBY 
Apart from being an absorb ing and fascinating 

pastime in itself, the Co mmodor e 64 can be a tremen· 
dous help in countl ess hobbi es. Itt equally happ y 
collating recipes for a cook or choosing moves for a 
chess enthu siast. 

~, short , the Co mmodore 64 is one of the most 
outsta ndin g microcomp uters ever built . Outperform ­
ing all other computers in its class Isome at twice 
the price ), itt the ideal business partn er. 
And just as at home, at home. 

Tue6t,fromCommodore. 
64K memory for £229. Of its kind, unbeatable. 

At its price, almost unbelievable. 

,-. commodore 
'-o. anging bus~ for the better: 
I for rnon: 1nfonnauon on tht powerful ocw Commodon: 64, a~ 
I the addfUI of yoor nca~.st dealer, tdcphonc or wntc- to us at 

I The CommodOfc- lnfonnat1on Ct"ntrt, 675 Aiax Avenue, Slou,Ji, I 
Bcrksh1tt, SLI 48C Tdrphont Sloud"i 107S31 79292 

1 I D Bu.1mcu Enquuy D Prrsonal Enqwy 
NAMl jMJVM.RYMIS.SI 

I K/SfT10N I 
I COMPANY I 
I AOORLSS !l 
I ~ 
LIUSTCOl.~----n.'.:_ _____ _J 

u =~~,..:ll~~.!!..~.J.'.!~;A. .. IUOIM.lt.llUA,u,tn .. 1>flilll,.,N1,(~HAl,.A~ ... m 

~~~~~~..:..~~:~-::,;'i~·-



Vou .m: k1ol..111g .11 1hc,kt:k, uhr.1 mode rn 
luk.-..Ol lhl' b,l...,I dot 111:unx pnlllcr from 
M.1.mk.,111.11111 T.11\), IIM:JX"{)pk.-who prob.1bly 
h;i,·l· mon..·l·,Jx'ntiict:m cor11putn prirlll'r.. 
1h.111JU,t ;ibotu .myork.'. 

I hl· M l1f:l1,.1 lngh q11Jl1ty, low('()!,,t .., 
n,lm rn1.Hllq" pntlll'rth.J.t will ro111pkrnc,u 
,111\ olt od.w\ mK·r<h 111 look~and c1uahty:m 
l'1th,:rtlk.0 lH111wor1lk.·otlin·. 

It h,I\ lx\.11 <.k-..1~nt.xl wuh mdu'itry-

rompaublc uucrfaccs 111 h;mlw.irc and 
softw;m:. 

Experience tells us exactly what you wam 
from a pnntcr - ll1e MTIW) lus d1ul ck..,1s1ty 
doc addn....,.~blc and Ink: gr.iplucs. An l'"aSY 

change. long hfo c.tSSC..'ttc nbbon . It on handle 
both tractor-fed fanfold and single shc..'t.1 
JxtplT , 11,cn: is: a umquc qmck tear faa luy 
g1vmg you a clean cut along the cnurcWKhh 
oftlx:papc..T.An d 11 cvm tus :mo poom l 

sound reducuon kn for those o f you who hkc 
to he:ar yourse lves think. 

13ut best of all. 11 comes cqmppcd wsth 
:a11Qlhcrv1luablcassct. A vcry; mr:aai vcpnct 
t:ag. 

Co ntact your nearest dlSfnburor or send 
for our colour liu.ntun:. 

Manncsmann Tally Linutcd. 
Molly M1ll::r.rs L:nlC, Wok.mgtu rn, Berkshire 
I\Gll 2QT . Tel: (0734)788711. Tck:x:841028 

~MANNESMANN TALLY 
"WJ CREATINGTHERIGHTIMAGEINPRINT 

U.ILDISt"lllaUTORJ C.K..~IBLID 4 •TSTON-SUl'(:M-.'olNU f;Jt)IISl5'!IOSISIW-. IMT*>NMK:RC>cu,rnu,, Sta:n:w.o tnf21!if5,l(I'), Ml.1.U'.)IIO,\TA. OOLOa:nul. ~2911111 M'A 
nRo.tlNJ\U,t'OKl},IG fM(lfl,2>1tOOI DUSII DffT'kffllTl"Olt CAJIAIMTACCIM."' ~TIONS.OUf!ll...., ~ 



IBM PCtakes power 
Condo r Sc nes 20 1s an amb itious 

pa ckage that see ks 10 put onto a 
micro so~ of the mainframe·s 

power tocrea1e an d mampu lale a ·rela11on· 
a l data base·. 

The ide a or 1hc r el:u 1onal datahasc 
be gan w11h IBM (s"" bor: Wh) ' R"lmwn ­
al?). a nd the general outlines o r Condor 
were de\.'Cloped dur ing the late 70s as 
mainf.ram e softwa re at th e Un 1\er),t) of 
Michigan. The system 11.sclf fi r.I 
appe ared in this country as a cu t-down 
\'ersion for 8-b 1t micros and has now come 
full circle bac k to B,g Blue b) being 
transported across to the IBM PC."' here ii 
ru ns unde r MSOOS. 

Features 
The strengt h of Condor lies in the clar it) of 
its log ic , which allow~ comp ut er use rs to 
crca1e an d quer) their ov.n str uct ured 
datab ase "Y"lcm v.1thou1 ha\lng to be 
cxpcrl programmers . The d.11abase can he 
sorted, compared, merged, and calculat ed 
using Condor's own Eng h ... h-hlc langut1ge 
mtera cll vely. More romplcx mani· 
pula 1ionsfflaybeca rn ed ou 1 h ) co mb1n1ng 
a seq uence of pr e- writt en 1ns1rucuons 1nto 
a comma nd file th at c,m be stored on d isk 
and u-.ed agai n and aga in, 

Unhke some mher database ma nage­
men t sys tems. files a rc handl ed in Condor 
with no reference to physica l r eco rd 
loca tions. 11us frees chc progra m a nd the 
user from the tyran ny o f <;equen1rnhty, m 
terms of logk at leasl - wtuch •" ccn ainly 
very much in the '-pmt of the relallonal 
idea . 

Presentation 
The so ftware v.as supplied on two 51,~in 
noppy d isks for tke review machine , the 
IBM XT . The same softwar e v.111 also run 
on the dual Roppy \.ef<i.1on of PC. an d 01her 
\'e"'ions ar c available for C Pffl.·1-80. 

I nstead of the fam1har dv. ar f·fo rmat. 
nca tlyca,;cd ma nual th at IBM and man) of 
the independent a pp lica1ion hou-.c" ha,e 
accustomed U'- 10. lhc dt'ik'- art' accom­
pa nit"d by abo ut 200 page<li in a lilue A4 
loose-leaf binde r . 

Getting started 
Getting sta rte d w1ch Condor ,s m11ially a 
ma tter o f '-pending half an hour check.mg 
throu gh a 'iupple mcnt or closely dcrniled 
amend ments 10 the manual an d add ing 
new pages. £\·en v,.hcn upda ted the 
docum e n1a11on has some <;ur pnsmg de· 
p.artur es from lhe softv.arc. MCKI ob, iou<; 
are the cons1a nt refe rences 10 er M -
no-one. 11 <;ecms. ha s 1ale 11 the troub le to 
revi'w! ,1 for DOS. Th e IBM use runfam1ha r 
wit h C Pffl-1·80 w1II be ba fned by refe rcoce" 
to PI P. SYSG EN and SU BMIT . 
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Once yo u' re rt"cona led co these and 
some othe r minor 11lCOns1<.tenaes. the 
tutorial first ha lf of th e m anua l takes you 
gen ii)' thr ough the prOCC'iS o f crea ting 
exa mpl e da1a files . 

display pos itions arc set up. 
In some o ther da1aba se managers each 

data file begins with :1 header that defioc,;;; 
the shape of 1he reco rds and th e k,nd of 
data they co nt ain . Condor uses a ~par.11c 
filed fo r this. M well as the form file that 
decide,; wher e lhe data will appear on lh e 
screen. each data file has an a'\SOC1atcd 
de fin i1ion file . So afte r e:<itmg from th e 
screen ed itor . DEFI NE leads )'OU mto t he 
crea t ion of 1t11s par1 or the da1abase by 
ta king yo u s1ep b) s1ep through th e 
business o r defining data t)pe s. 

You begin to get the navour of Co ndo r 
straig ht away - con,cr),,.'lllOnal corn· 
mands. with of te n-u-.cd sequ ences of 
operations au 1oma1ed for con"enie ncc. 
For example. when you starl to creat e a 
ocwda 1a file with the co mm and DE.F IN E . 
Condorasksyou if )O U want to se t up a new 
for m for the file. Ansv,.er ·no' 10 u,;e an 
exis cing fo rm file ; an affir mative re ply 
leads you dire ctly 1n10 th e sc:reen-ba-.cd 
editor. lf ere by dir ect ly pc:Kition mg the 
curso r on the screen you create the form 
file 1n which the field namel! a nd their 

COND O R darn 1ypes compnseal ph a· 
numeric . alpha only. numenconly . dollar 
(i~ mo ney type) an d - one upon dBa,;,e II 
- date . At 1his stage )"OU al'-0 ha\e the 
chaocc to build in ma:umu m and nummum 32 • 

CONDOR SERIES 20 COMMANDS ----.... Create a new da1abne, redefine a databaw. dricnbc • darabne 
...,., EhrNnltt a database or file 
,-Y Create or revise a form. Create or revise• IIELP s,cr«n 
=---- ~-he llruc turcof a databuc, add1n1ordrkt1ngda1 a items 

..,.. Attach rCCOfds of OftC' datal:>nc 10 aoothcr 
c.11111: Chance data item valuc:i 1n • data bast 
C-. Attach records of two daiabasel. ttca11n1• RESUL Tdaiabase 
mm Delete ttt'Ofds of a daabase mec11n1 \pttif~d rond1hons 
....., El1nunate all data tn a database 
1111111 l mcr1 new data into a databliK 
Piii' Update da1a 1tcm v1luts 1n one databa~ • ·11h thole from anolhcr 
IPlll1'I Chanae data 11em valuc:i in a database mee11n1 s.pec,f!Ni rond1tions 
_.......,. __ .... 
~ Compare data uem values 1n t•-odatabasn ror (noc) m.au:t11n1cond1IIOftS 

andcrcau: a RESULTd.acaNsc --.., --UIT ---..... -IIU ....... 
1ffll -­.., -----.... -... ... -----.. 11'11111 .... 

Compute da1a item nlucs an a da1ab~ 
View sdttted rttOJds o( 1 databaM: 
Crute qud acocu path by spear~ <b1111em namN 
Anach data items o( t•Q databases by matctun& da1a item u luc, 
Produce a vtdco dtiplay of rcmrds of I datahase 1n s,cqucnual order 
Pnrn rtt0tds of• da11btie 1n ~ucn11al onk r 
Create• RESULT database from sclcded data items ol I dataNsc 
Create , modify or pnnt a report 
Select dallbase records lt\«111,1 spet1fied ronchtions. cruun& a 
RESULT database 
Sort databtie rccords by data 11cm nluts 
View or print '1aUstics of data items values 
Summa me §J>ttificd data item valua Pnnl o, save the result 
Pnnt report hcad,np 

Aultl opcral()I' 1n 1ekc1.1n1 procrdure s 
Continue proc:HMnl of an 1n1erruptcd command pro«dure 
Procca and execute a a>mmand procedure 'llollh options for command 
rnod1fica1t0n 

Transfer rttOJds frQtffl an ASCII file to an cxtslin& database 
Transfer records from a datahme to an ASCII scqucnual file 

Copy a daubasc or file 
Vicworen1erda1e 
View entries ,n the data d,chon1ry 
View 1hc hSf of files 1n 1hc disk. directory 
Loe• new d1sll: 1n lhc computer 
Chanae 1hc name o1 a <btabasc o, fik 
S.vca RESULTda11buc 
Set opc,111111 par1meten 
Exn from back w optra11n1 system 
Defines J)'$lem video 1erm1nal 



4 31 l1m111'and \Cl up defa ult \al ucs. Th e "hole 
proce~ " ;arranged 10 be m1ernchH', '° 
that )OU hardl) need 1he manual. 

In use 
The hub of the S)'Slcm ,s a file c:1llcd 
DATA .DI C. the da1a d1c11on:ir). ""h1ch 
keeps I rack or the rcla 11o n,h1p het"ccn all 
t he forma l . dcscr ipuon ;md d,11.i. file, )Ou 
arc U!'oo1ng. 

DATA. DI C 1s acce-.s1blc tn much the 
..:1me way asan ord inar) Con dor dat :,ha-.c 
file. ,,_,h,ch hel~ a lot to ma" up 1hc 
rclattona\ log ic of the i.)~tcm once )OU gel 
10 koow 1he pack:1gc " ell. But thcbcgmncr 
can ignore 1t'ii cx ,,.teocc. tha nb 10 the"") 
DE FINE au1omat1call) log_, nc"" cn1ric, 
1n10 1hc darn d1cuona ry " 1thout 1moh ,ng 
the u!'o,Cr m the mechanic-.. 

ThC -.,mplci.113~~ ada1aba~ perfo rm, 1, 
to d1,pla) a par11cular record or -.et o f 
record!>. M<ht da1aba~ S)'~ICm.'! 11n1tc 1hc 
u"Crlodcfine a ·model' "h,ch the wft""arc 
then Inc~ 10 ma1ch aga irht al l t he reco rd.'!. 
ma~king out the one, 1hat do n't fit and 
findmg the one, that do. 

In Condor the model I.'! entered 11110 the 
comma nd lme -.omethm g hkc 1h1.'!: 'D IS· 
PLA Y GL ED GER WII ERE 
ACCOUNT • -S MIT I IOI' ... In th,.., ea~ 
-s MITI IOJ •. 1san exact mode l . but log ica l 
rcla hon, arc al'lO allo"ed. 11\ quite 

~f~~~~~0:iiJ°.:~~w;~~~~~~\! ~ = - Ck!:1. ...,,_1::1!:~ !i, 
fact. I here ,sa rich ,ocah ularyo f~)nOn)ms 
for rela110nal opc raton.. and )OU can 
express lhe ,a me rela11on as: 

GT (greater than) 
ISG T 
IS NO T LE(,.., not le<» than or~ qual 10) 

Condor al~ lets )'OU use ambiguous 
modcb. A, m the MS DOS command \me. 
a 'w1\dcard' a,;temk mean ... ·and any other 
tr ai ling charncte~· . Dy eh,._ to l cn •l)JS· 
PLA Y G IRLFR ENZ WII E R E PL ACE 
IS HNOR•- "'II return de1a 11, of female 
ro mpamon,h1p m rendcz \'ou.s as for nung 
a, No rfo lk. North Acto n. Norhur) and 
Norway. 

In add11,on co the 01hcr ·nat m11c· 
ma mpul;111on com mand!> like SOR T. 
APPEND and CO PY. there arc M!\Cral 

po"erf ul co mmand, tha1 c.1n be u~d to 
mampulalc mu lt iple data file" p-,cudo· 
relation.ill). usuallyb)•cre:1tmg tempo rar) 
mter mcd ,ate file~. 
Compar. allo"' )OU 10 ma~e ·m:uchmg· or 
·no1 matc hing' oompa n ..011, bc l""ccn 111d1· 
\1dua \ field, 1n a pa1rof darn files. Record, 
th:11 meet the criteria arc accu mulated ma 
third ·,e,u lf file. 
Pto;ect crcah.'" a ne"" data file fro m the 
cur rent one con taining only ccrrn,n ... pec1· 
ficd fields. No rmall) u-.cd pno r 10 1he 
JO IN comman d. 
kiMI prod uces a r e)Ull file compmmg field~ 
11cm!> from t"o separate data file,. JO IN 
docs th bc) t 10 guess a sc n,1blc ~hapc for 
thcne" form filc,nca...c )OU"ant tod1,pla) 
II on 1he M'.'rcen. 
Post upda te, the \:lluc~ ron 1.:1.1ncd 111 
, pcc1fic field ... m d:ua file A depending on 
HIIUe.'! found 111 comparnblc field, 111 data 
file B. A simple and d1rcC1 me1hodof, for 

Cl(amplc. updaung bal;mcc" 10 a ~ale.'! 
ledger after a pa)mcnt run. 

Condo r lets )OO gene rat e t""o ~md~ of 
repor t : pl:un and fancy. Simple reports are 
crca1cd" 1th the PRI NT command. wi1ho r 
withou t a COMPUT E clau-.c to perform 
m11th.'! opcra1,o n) o n the dara. An) '\Clccl· 
mg of reco rd.., req uired h) the r eport ha.., to 
be done befo rehand. 

Le,el 111 o f Co ndor.1he ,er.ton unde r 
re,.,e", also include" a fanc) report 
gene rato r. With 1h1s )OU can la) ou1 the 
data c.-.actl) " here )OU "anl 11 on the page 
:ind mcludc e"<planatory text. Dccau.'!e 
there's a lot of dc t:ul 10 define. the 
-.cumg· up procc,~ 1!> comphcatcd. hut 
Condor gl\ e, you some mtclhgc n1 help . 

When )O U enter the command RL:· 
PO RT follo"ed b) u filcname )OU gel :t 

,;crecn display something hle th ,..,: 

B>> rcport addrc'5 
CON DOR SERI ES 20 RD IIMS 

REPORT WRITER 
Vc,.;;1on 1.0 1 • •01 

Ch(.)O'iCop11on 
Create Ne" Repo r1Spce1fict111on (C> 
Describcex1s t1ng Repor1 Specificat ion 

( D ) 
Rc\1..eex 1st1ng Repor1Spcc1fica11on (R) 
Prmt or D1\J)la) Da1ab:1!>CReporl (P) 

Entcrop1100 or E nd < CR >: 

The crea1c option la kes )OU b;1cl. inlo che 
-.crcen cd11or. "here )OU dr.tw up ,m 
ou th nc of the report page. Th i.'! need onl) 
be an a ppro"<1ma11on. a ~ the que,cion·and· 
ans"er session tha 1 follo\\.., ia~c~ )OU 
through t he rcpo r1 hnc by hne. chec l mg 1t 
forco n!'oo1.'!tcncy and lc111ng )OU appro,c or 

a mend defau lt ,alucs dcmed from )OUr 
1oCrccn l;i)out. 

On l) 1hc ,er) cxpc ncnccd de~1gn a 
d:ttaba-.c correctl) fi~I time. but c,en "' 
u.'!Cn. need.'! change, :1nd 1hc t ime" 111 come 
"hen )OU "'~h )Our files "ere arranged 
d1rfcrcn1!) . 

Th 1.'!ISlhcJobof1he REORGcommand, 
"h1ch reca ll.., the screen ed11or and leads 
)OU 1hrough the proce~ of reordering. 
addmg or dclclmg field,. Alcenng field 
dc...cnp11on~ " rather more complicated. 
and in\OI\C\ " ntmgout the file m 'ilandard 
ASCI I formal and reading 111n ag:un. 

Verdict 
Condor\ gcnernl ,trength 1s that an 
mtelhgcn1 llOn·program mcr can qmcll) 
crealc a 1a1lor ·made dat:tba-.c ,r,tcm 
romplc1ew 11h help-shee t, lh:i.t can 1hcn be 
used by pcr,.onocl un\cr.cd m thc "ll)'" of 
compute rs. !I's al'iO one of lhe fe" 
database manageme nt package.'! 10 iocludc 
a date l)J>C on "hich )OU can do such 
cakulM1o n.., a~ ' Da).., MllCC las l 11l\OtCC • 

Toda)'\date - ln,o ice date' . 
I p.ar11cular l) hle Condors clear logic. 

and the cxte nsl\e U\(' o f ,)nOll)lll'i.\t,O that 
com mumca11on through the comma nd hne 
la~c, place m qu 11e re~pce1ablc Engh~h. 

·n. erc are-.cnou-.,hor1co m1ng~. ho""c' · 
er. The 181\·I PC-,b1gpotcnt ial markct: md 
~table hard"arc em 1ronment orfer an 
cnormou, oppor1un it) to the sof t"arc 
dc,clopcr 10 pull an e"<istmg product 
1ogether 1ntoa package that works "ell and 
ha,. ta1\oreddocumcn1a t 1on. M1cr0Pro has 
done 11 wu h old fa\Oun1e WordS1a r. bur 
hcens.cc MO M S)-stcms appears to 34 > 
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@ EPROM PROGRAMMER MK3 
Thisadvancedversionofour Mk.2ProgrammerwiUprogram 
the popular Industry Slandard 2516, 2716. 2532, 2732. 
2564, 2764. ond 27128 EPROMS. Disk-based software with 
aD the essential functions for fast and reliable EPROM 
programming. 14 functions Including Check-Empty. Prog­
ram, Verify, etc; plus 6502 Disk Assembler and Assembler 
Hex-Ale loading (CBM or JCL Assemblers}. With built in 
pou.,er supply and new custom case, this is the Programmer 
Commodore use at Slough! Price £299+VAT including 
2716 pe™>na!ity card 

IEEE BUS-ADAPTOR FOR 
VIC 20 AND CBM 64 
A supertor adaptor at a reasonable price. This brand-new 
Item a~ you to use standard CBMIPET IEEE disk drives 
and printers INith your VIC or 64. Many advanced features 
including: 

* MINI-OOS support 
1r Batch file loading 
* Gold-plated edge connec­

tor for long term reliability 

• Selectable default device 
number for load/save 

* Multi-user bus sharing and 
simultaneous use of the 
serial bus. 

Supplied INith instructions detailing these features plus many 
more. Price £59+VAT. 

JCL 700 WORKSHOP 
Superb NEW cartridge lorthe CBM 700. Your programs will 
become faster, more reliable. sma.Uer and much easier to 
write! 
* IOTOOLKTT-type~akts. 
* Bi-drectionallCfffTlscroling. 
* Enhanced BASK: with 39 _. KEYWORDS. 
* Comprehenslw: data Input Mflleml \lrr'ith efficient File lnlerfadng 
* DOS-SUPPORT available al lhe tlme. 
* ASCll-e<bl<W for iexc and assembler ftles.. 
* Elementary word proceseing fdbeS 
* BANK-SYS, Kernal In every bank. 
* Oesig, 11nd add your o,,,m BASfC extensions 
• E,cn RAM In system bank. 
* Comprehensive manual 
Ava~ now. price £120 00 + VAT 

BUSINESS ROM 
The BUSINESS ROM for 4000'8000 Commodore 
Machines adds 25 additional keywords to BASIC. Super 
screen management & input systems coupled with efficient 
easy-to-use relative file handling . . and more. lndudes 
OOS-support. Used by many ma;or UK companies who 
require the best! Price £88.00 + VAT. 

ROM PAGER 
ROM PAGER boards for 3000 400018000 macMnes give 8 
extra expans.k>n sockers for ROMs or EPROMS. easy 10 fit. 
leaves user port free. Price £45.00 + VAT. 

JCL SOFTWARE Phonp 0891 17454 
41 London Road Soulhborougt\. lor d ,tl,1 s hPPI<, or 

Tunbridge Wells. Kent. ~c~r;:;~~~:~:. ~:~;~:;' 

O SIR COMPUTERS LTD 
CARDIFF 

Agents for Acorn Electron , BBC and TORCH Computers 
SPECIAL SIR OFFERS with free software 

BBC MICROCOMPUTER MODELB (WIT H FREE SOFTWARE) ........ .............. ......... ............. .............. C399.00 
BBC MICROCOMPUTER WITH DISC INTERF ACE .............................................................................. £459 .00 
EPSON FX-80 DOT·MATRIX PRINTER .................................................................................................. C399.00 
SHINWAICTICP ·80DOT·MATRIXPRINTER .................................................. ....................................... C265.00 
PL GRAPHICS DIGITIZERSYSTE M .......... ............................................ ............ .................................... £75.00 
TORCHZ·80 DISCPACK ..................................................................................................................... £839.50 

(NOW WITH FREE 'PERFECT' SOFTWARE WORTH £10001) 
ANO NEW 'COMANEX' BUSINESS MANAGEMENT GAME 

JUPITER ACE (FORTH MICROCOMPUTER) • •• NOW ONLY £49.95 
WHILE STOCKS LAST 

SIR ROM EXPAn.,,ON BOARD 
* 12 extra socke1sallowuplo256K Rom space. 

ACORN ELECTRON 

~~~v9:rn~e;· ...... £199 

* Easy installation, just ptug in, no soldering 
required . 

The SIA Computers Prinlet'1Joystick post for the 
E'8ctron. Please phone tor details. 

* Fils tnSkte BBC case - only r x 5"' 
• Price £40.25 (Cl p+p) 

COMING SOO N: 
SIR 8-AOM Expansion Board SIR 'Mode T .aA"''"'lor. 

PCN OCTOBER 6-0CTOBER 12. 1983 

ALL PRICES ARE INCLUSIVE OF VAT 

SIR COMPUTERS LTD. (DEPT H11) 
91 WHITCHU RCH ROAD, CARDIFF , CF4 3J P 

Telephon e: (0222) 213411621813 

" 



43l ha ve mad e no effo rts at all in this di rect1on. 
The manual ma kes no con«s.s ions at all 

to MSOO S-i n fact, the doc um entation is 
unmod ified from lhe \'ersio n is.sued fo r 
C P/M. Secu rity in the form or passwo rd 
protect ion has bee n pro mised in Condo r 
for more than a year . bu t there is no~gn of 
it in th is ne w \·e rsion fo r the IBM . 

Condo r has a n alarm ing numbe r of 
ove rlay files, virtually one per function . 
Tr anspo rting the software to the 8088/8086 
offe red the vendors the perfect oppor· 
tunit y 10 1idy 1his into one nea t package, 
but they passe d it up . 

Ap a rt from system va riables like 
tr OD A Y and those thal store thc sla tistics 
created au1oma tically by CO MPUTE 
1hcrc arc no varia bles outside 1hc files 
lhem~l ves. You ca n ofte n get ro un d this 
by using JOIN a nd PRO J ECT to add and 

T:he modern rclat1onal da tabase is 
• tt ributc:d to E FCodd of IBM . but 
wha.t the phrase means is obscu red 

by the way the wo rk 'rclattonal' crops up 
in 5c:vcral qui te differe nt contexts. 

First , ·relation al operators' arc ways 
of companngquanti1ics, the 
com monest be ing ·g reater than·. 'less 
than' and 'e qu al to'. These faalit1es arc 
avai lable to all serious database 
syste ms. and have nothin g to do With 
why rela t ional databases arc so called. 

Data~ systems often need to bring 
together item s of data stored scpara1cl) 
- ,n differen t files. perh aps. Tbc 
Condor ma nua l calls this process 
·relati ng' the files. But allhough a 
rclatK>nal da1abase may need 10 call on 
th is son of me chanism more ohen tha n 
others. it' s by no means a distinguishing 
characteristic of the method . 

In f act the Condor Sencs 20 manual 
adds to the confusio n by calling eac h of 
iu separat e data files 'databHCs'. 
Corr«:t ly speaki ng, a database is any 
one bodyofinfo(mation, ""heth er 11 is 
sto red in one file o r seve ral . It needn't 
be in files at all- I he data might be in 
matrices floating abou t in core memory, 
or even hard-wired into the elcctro nK'S. 
or a combination of thc$c poss1bilit1cs. 

However the data is stored physi c· 
ally, rel ational theory sees it as be ing 
contained in a numberofs,mple tables, 
like the ones shown in di agram I. Codd 
called such tables 'rela tions'. and 1t is 
this third me aning tha t gives the method 
its name:. 

Before Codd. 1t was lhough t that you 
couldn't build a database without first 
knowing the so n of ques 11ons that 
would be put to it. What you stored m 
databases designed along these Imes 
was never pure da ta; poin ters and 
linkages had to be laid down in ant i· 
cipa tion of the broad shape: of the 
queries 10 be put . So-called heir arc hical 
and network database syste ms work this 
way, a nd give a fa sl respo nse lo 
ques 1ions of pre-determ ined form . 

But Codd showed that there is a 
general rule of database design that 
frees the designer from having to anti· 

rcmO\'e file variables in the form of 
tempora ry fields, but it's hardly elega nt. 

Althoug h Condor lets you select pa r· 
1icular recor ds and change the contents of 
fields. it wo n't let you do both at once. F1rs1 
you have to do a SE LECT operation to 
generatea tempo raryfilecons1s tm gonlyof 
those reco rds that meet the criter ia, the n 
you C l IAN GE the fields in th is temporary 
file. 

d 8 asc II canaccomphsh th1s(a nd more) 
in one swift mo"e . 

Condor's ba tch proccssmgof co mmands 
does n't really amou nt to a true run·t m1e 
enquiry language. because all the con di · 
ttonals have to be: satisfied IN{ore any files 
arc opened for ope ratio ns. lne re 's no way 
ii can take d1rfe rent courses of action 
depen ding on v.ha1 it finds in the files . 

apa te the que stio ns. By a process he 
called 'normahsmg', any body of knov. · 
led ge can be: broken down into 
elementary relations and stored v.1thout 
hnkagcs, confiden tly awa1t1ng any 
sc n~blc qucs11ons that may be asked. 

An added advan1age of the Codd 
approach is that 1f the database is 
ex.tended to include new k1ndso f da ta. 
all tha t 1s needed is the creation of new 
relatt0ns. In other systems a maJOr 
redesig n of the "hole datab ase is 
usuall)· required . 

The simplici ty of the concept imposes 
a heavy programm1ngo"e rhead v.hen 
the lime: comes to get the data out 
aga in. In Codd's world the data is 
store d m the tables w11h no seq uent · 
iahty, and ent ries can be: acas~d on 
their con tents. T ables can be oomb mcd 

RATING 
r- ... 
Docu­-.. .. 
U.. llllity --.. ..... 

nnn nn nnn nnnn nnnn nnnn 

i.- CoodorScnn!O ~ 111\enlor) 
conlrol, IIK'C'Ouf\ttng. peN:>nnc l rcporun g. c1c 
S,.. IB M PC . CP M-M / 86.MSOO S, MPfM· 
86 Mce Coodot I (fh11 file l)~tcm){95 
Condof II (muh 1J)lc rile)) £195 
Condof Il l (fully rclallOl'lal )£295 
,....... Condor Comput er 
Corpon!K)fl DittrilMw MOM :,Nslems. 21 Boo 
Accord S1rcc1. Abcrdcc:n, m.:, 571825 

instantly togi\e new views of the data. 
Unfortunately, all th is 1s be)'on d the 
po .... e, or the micro 

Condor is a ·pscudo-relat,onal' 
dat abase S)'Stem. subs111u11ng 1nde,c1ng 
or scquent1al sea rching forcontcn1 
acccss 1b1hty, and the creation of 
temporary files for 1he true rela11onal 
JOtn 

But the most 1mponan1 t hmg that 
Condo r does nol do or for that 
matter any of the othe r so-called 
relat ional sy,te m\ on the micro market 

is 10 help )·ou set up the relationa l 
tables 1n the first plact'. Only 1f 1hc data 
is correctly no rmc&li(,Cd .... 111 )Ou get 1he 
pr oper benefits of Codd'<, appro, 1ch . 
and for compln tasls like the 
generation of cash· OO"' tahlc<, that I.) b) 
no means a tri"ml 1a .. k ea ·---'!'I-~ ~·-··-· ·---!..~.iii::~ 
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There's tomething very big on the 
way from Epson, the fX .}()() will give you 
all the "mu1cle" you11 ever need from a 
printe r. 

You've already aeen just bow reliable 
our FX-80 can be, weU. the fX . }(X) give• 
you all the tame advantogH with the 
added copabillty of being able to load a 
maHive 16" width paper . Both tractor 
and friction feed are standard what', 
more! 

The FX-100 i1 ju1t a1 Oe:nble too, with 
a 160 char acte r, per 1econd print ·~ 
proportional spaCU!O, definable character 
set an d dot addr eH ahle graphics . We've 
also included. an input data buffer with a 
31r: memory which mearui you can .till us e 
yow computer wbil1t the printer ill in 
operation . 

Function ,witching ill quick and 
simple thank, to a 1erie1 of DIP , witches 
easily occes, ible through a lift-off cove r. 
Changing from normal to empba , illed. 
charac ters, setting the number of 
column, pe r line and switching h orn one 

to another of any of nine languogH take, 
no time at all 

You'll find that the FX-100 ;. jial the 
printer for tho1e "'larg er'' jobs, ideal for 
spread 1heet work. data proceHing 
environment applications, and it will 
certainly cope with any acco unting worlr: 

you core to put through it. ----~~~·ij If you hove a "big " print problem, 
take a look at the FX-100 right awa y. 

1§tJ-i•J~1 
Extroord.inuy product . 
Exceptional ..,..Uty . 

E~ (UX) Llmit.d_ Fi"Npott. 
W•mhl•,. Middl. ... HA9 6BR. 
Sal..~ : FrHione EPSON. 
O.a.ru l [Qqwries: 01-902 8892. 
Teler. 8814169. 

I O I would lib o demonstration of the I 
f'X .O) printer. 

O Please send ~ · details and the name of my 
loccl ,tocltist. 

Name ------------P~itio, .._ _ _________ _ 

Company __________ _ 

Addr ... -----------



T:1enumbcrofmcthodsforslo r 1ngdata 
and progra ms on the BBC micro has 
gro...,n by leaps and bounds in recent 

months. In addiuon to c:asscue recorders 
and disk d mcs, .... e now ha\'c the lfobb 1t 
tape fihng system and Hitachi Ji n disks. 
v.h1ch offer you long term storage of 
programs and data . The ter ms ·quid." and 
'easy to use' always seem to be pa rt of t he 
sales p11ch. 

The latest breakthrough m BBC storage 
dc"ices 1s a pcriphcril for the BBC micro 
called t he Electronic Diary and Random 
Access Filing S)·stcm, known ro llec11,cly 
as RTC+ RAM. 

TilC RTC+ RAM offers the user a filing 
system.and an elcctron1cd1ary. as 'ACII as a 
real ume clock. So this peripheral 1s a 
'three-i n-one' JOb. and b«ausc 11 uses 
RA M as a backin1t store 11 is o ne of the 

fastest mea ns of stor mg,rctncvmg prog­
rams and da1a. 

Wit h the RA~ ·t fihng system you s1ore 
data in RAM - and beca use lhc RAM is 
alway,: powered (by mams or baucry) 1hc 
contents arc ne\C r lost "'he n the mtcrO is 
turned off.' Many mach ines (suc h as the 
Apple) can take RAM disk cards. and 
ahhough cxpcns i\·e. 1hey do offer the 
fastcstmcansof l 0 . 

The RTC+ RA M only offers 4K of 
CMOS RAM at prese nt. but ll can be 
expan<kd lo 30K b) adding a n extr a 26K. 
which should be fined by Acac ia or one of 
its<kalcrs. 

Real t ime cloc ks ha,c been around for a 
few years. and arc now beco ming available 
fo r mosl popu lar makes of micro . Again. 
the real time clock norma lly comes on a 
c.arda ndo ffcrs )'Ou access to 11me byc11hcr 
viewing or program control. 

The Beeb has an 1n1erna l clock which can 
o nly gwe the rela tive time since the 
machine was turned on. bul the 
RTC+ RAM gi\'CS absolute lime . and this 
can be d1spta,ed on the sneen or accc~ 
by user progra ms. The la11en uggests ma ny 
inte resting poss1b1h11es, such as un· 
attcn<k'd batch processing . 

On the software side , diary systems ha,e 
been around since day one. The proble m 
wilh using these syslc ms is 1ha1 you have 10 
remind yoursel f to look a t t he entries -
andjustasw 11harealdiary - you canof1en 
forget. 

Since the RTC+RAM has a real 11mc 
clock, good use 1s made of 11 by the 
Electronic Diary . This enables the diary to 
SCI off alarms at pre-set times. Appoin t· 
me nls can be SCI and )'OU can e11her be 
reminded when po""er is turned on by the 
appointmenl bc1ng d1spla)ed .o r byscu 1ng 

j a 11me when an alarm wdl sound. 

;; Hardware J The RTC + RA M consists of a rectansular 

,. 

metal case (20 >< 13.5i x Scm) .... h1ch holds 
the real t1mccloc k ch1p. RA M and bauery. 
1be Basic model comes with 4K of CMOS 
RA M . ....,h1ch 1smadc upoftwo2 K CMOS 
RA M chips. 

If you wish. )OU can rep lace these with 
1he more expcns h c 8K ch ips, 1hus giving 
you 16K. If you don't like meddling aroun d 
'A'llh lhcsc lhmgs (they can be damaged by 
statte discharge). then you can wait for the 
.i:.v"'- (:xpansion ooard lrom Acaaa at 
approx1ma1ely £150. 

The bal tery (high encrsy 6.5 ,olt 
Ltt h,um type) ,s soldered 101he PCB. and 
this is my only grumble abou t the hard­
ware. You will ha\e 10 be handy .... ,1h a 
soldering 11on if )OU wan 1 to change 11. 

Two ribbon cables protrude from 1he 
casing- one leads 10 the Beeb·s auxihary 

po""er oul socket. and 1he other 10 the 
I MHz bus connector Both arc 8.Xm m 
lengt h , and this means 1ha1 )OU can ha,c 
the RTC+ RA M unit a fair distance a .... ·ay 
from 1he BBC . 

The RTC+ RAM is not likely to be 1he 
only g1tmo attache d 10 the Beeb , so at its 
back 1hcre is a po"'er ou t socket. Th is 
means that )·ou will be ab le to plug m 
anolhe r piC'CC'of equipment \\ h1ch uses the 
BBC"s auxiliary power supply. 

On reque st . Acacia wdl also supp ly a 
special cable v..hich will allow another piece 
of equipment - such as a Telc tcxl 
adaptor-to use 1he I Ml lzbusconnector. 

Setting up 
If you follow Chap1er I of 1hc ms1ruc11on 
manual . )OU shouldn't mess things up ,. ... 
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VDU EMULATION 
You can harness the power of your BBC 
Microcomputer for both problem solving 
and as a full function visual display unit. 
Simply plug the Emulator Chip into your 
microcompute r and you have facilities such 
as direct cursor control, protected fields , full 
serial line handshaking and much more. 
Two models of emulator are currently 
available : 

Digital Equipment Corporation 
Type VT100 £35 

Newbury Data Systems Type 8003 £25 

.Communication software giving full serial 
line cont rol by your BASIC program is 
availab le either in its own chip or combined 
with an emulator. 

Terms - cash with order , cheques payable 
to 'Arts Ltd'. Prices include documenta tion, 
p + pandVAT . 

Special emulators and communication 
software produced to order . 

,_s ........ :a A ...... o R .... T 1ME S YSTtMS LTD ,.i., """ PQ .... JJ -- ·-a.~ ~, .. 

ENHANCE YOUR MICRO 
WITH ONE OF THE LATEST 

I ::t :l..i'tl ~ I :J :11 a~ ::t :~'11 
RXS0 .................................... £255 
FXS0 ..................................... £355 
MX100111 .............................. £408 

INTERFACES & CABLES AVAILABLE FOR MOST MICROS 
BBC -No interface required .................... .... Cable £18 
IBM- No interface required ....... ................... Cable £22 
SIRIUS-No interface required ................. . Cablet18 
TRS80 - lnlertace [22 ............................... Cable [20 
APPLE II- Full graphic ,ntertace [42 ........ ... Cable [15 
PET -Aculab interface Inc ...... ............ ...... Cable £62 
IEEE- Interlace [37 ..................................... Cable [18 
RS232C- lnlerlace with 2k butter ........................... £53 
VIC20- Full function interlace 1nc .................. Cable £55 

PLEASE PHONE FOR DETAILS (ANYTIME, ANY DAY) 
Postage Interfaces, Ribbons. Cables e1c £1 

Pnnlers (courter dehvtry), c.arNge & 1nsuri0Ct [6 
Pteaseadd 15% VAT tothetotalcosl inc delrvtry 

CARIC COMPUTER SERVICES ( §) 
9Woodlands Close, Pen end en Heath, Maidstone, 

Kent ME14 2EX. Tel: Maidstone (0622161919 

REACHES THE CUSTOMERS 
OTHER MICRO MAGAZINES 

CANNOT REACH 
CALL: NIC JONES 

AND HIS TEAM 
ON: 

01-323 3211 
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'4 37 "hen )OU 10,1.11111 I rn.mag;.·d tocompkt;.· 
the procc..., 1nJu,t 15 m1nuh.', 

F1!'lt to1n,t,1tl the RA \I f1l1ng,),tem.111J 
RO\l -b.:1-.cd I kc1romc Dian ,oft"arc 
The RO\ ! can b(: 111...crted 1nhl ,Ill\ of thl' 
,p."lrc ,,dc"a), R0\ 1,od.ei..on 1h(· 1lBC. 
hut 1f ,ou" 11.h 10 m.11.c full U'4' of f,1nhtll'' 
1hcn 1hc nghl·m <~t ,odc1 ( IC IOI) ,llould 
bet:ho-..('n. 

After the RO ~I ha, tx·en 111,1.,lkd \OU 

,ho uld chcd I0',1,.'C 1f111, "orL. 1ng rh1, 1, 
.1ch1C\Cdh, '" 1tch111gon po"cr ,<.111d1fall " 
" ell th<.· mc, .... 1gc ·No RTC ,hould t,..: 
d"pl,1) ed Unfo rtun,11ch . 1he ')'ll"m then 
h,tng, up Th ... rlh.'.ilO, that }OU c.111·1 h;1\C 
1he '()fl".irc dup tn the Bech "11hou1 
ha\lng. lhe R rc + R.i.\11-1 un,1 .tlliKhl· d .... 
"ell 

1\tt ach ing the u ml 1, c.i,, en() u~h. 
althOugh ,l h11k (\trc ,ho uld N.• 1,1L.cn f'hc 
po"c rc.,h lc .11t.1chl·, tol he au\lh;tr\ ri•"er 
ou tconnc ctoron thl' Bech. I found 1h,111he 
plug filled quill" l<XN:h. but 1h1, 1, 1rue of 
mo..1 cqmpmenl lh,11 u...c, th;.• lkch', 
am,1han'°'L.c1 

The i \ II It hu, <.'itblc " then ,111<.ll"h;.•d 
"Ith the plug ,n.....,rh.•d '° thJt 1h.-h,uul ,, to 
1hc fur1h,·,1 ri~hl from the arro" "h1C'h 
pom1, 101he 111-llll hu, ,·cmncC'IOr 

On<:e ,11\ 1h ... h,.., hc:;.·n done. ,o u ('illl l urn 
. on 1he BB C. a nd lhc Ac.ic1.1 rt;p,nJ?hl "'II 
appca r an d o n - lhe 1ophn e-'° " 'll 1he 
da} . d.uc. month. \C;tr and tune?" ho u". 
mmu1c, ,md ~rond'I "'th A \I and P\I 
md, c.uo r 

In use 
The RT C+ RA\I elcc1rumc d1.m offer, 
the u-.cr lhc ,1h1ht, lo enter ,1ppomlmenh 
The Lk' ctwm c 01.tr\ i,,Kr;.•,...cd h\ , .... umt 
,1.n comm,md, "h1ch OM\ or Ohl\ not~· 
folk•"ed h\ J Jl.lrJme1cr · 

The ri.mun.m<h a\ .11l.1hll" Jrc h, ted 
tlt.:lo". togc1 h;.•r "1th ._, tincf Je,n1p1 1011 of 
1he1r func11on 

' DU.A Add ,1 rcnundcr to 1he 01;m 
·OtA.o 1)1,pla\ ,md nr ddcl e ,ckcted 
remin d er, 'Cl for the "fX'C1licd d.11c 
•OtAK {l.c , "nrd) 1)1..,pl;I\ ,md or ddcle 
lhc rcnundcr, con1,11nmg the L.e,"ord 
•OtAR Read and ordclc1ercm1nder,1h.11 
h,1,c,Kt1,.11cdthl", 1l,1rm 
'TIME Ln.ttilt.• conunuou, 11me .ind d.uc 
d1,pl.1\ 
"TIMD D i ... 1tilc 1hc .1ti0\c comm,md 
"DATO D ... pl,1, 1he 1,me ;111d d,11t· (nm 
C'OnllllUOU,) 
"TIMS Sc1 l une 
' OATS Set d,11c 

Th e ,tbmc com m,m<h arc prc11, pu'Acr· 
fu l ,md allo" grc,11 ne'l;1b1lu, 111 1he 
cn tenn!? ,md ob'Cn In!? o f the Dian 
cntn e, Thcr;.• .ir;.• l"O l)fl'C' of reminder 
th,11 ,ou c.m choo,.c: lhl" po"cr on 
reminder and 1hc u mc -.cl reminder Bo1h 
l)llC' reqmrl' ,ou to U'C lhc D IA f\ 
C'omm,1nd to ...ck,·1 "h,11 t,pc of remmdl'r 
)OU ",101 

Af1cr the d,11e h,i.. tlt.:t•n cruc red ,ou .ire 
ai.L.ed ·1 mm (Po"cr on. ·1,rne)f If ,o u 
"ant po"cr on. ,ou cn1er P Jnd ,trl" 1h;.•n 
a~l.cd ·Rq x·1111on· 1· 11crc )OUC.in;.·111;.·r lhl' 
1n1cn,1I .11 "h,ch ,ou ""h 1h;.· rl·nurn.kr 10 

Once eh,, ,~ complc1c ·1.:.mn ·· ,, 

d ,..,pl,1}ed. and on 1h;.· n;.·,1 line ,1111 1.·.111 
enter .1 mc ..... tge 

Your mc .... .ige l',m he up lo ~)II d1.11.1r· 
le" m lengt h . and mfr;.•;.• h 1rm.11 (UllJkr 
,md lo"cr ca-.c). h c;m 1.1h· up .1, m.ul\ 
hn;.•i. a~ Ol'C'C'li.Jr} Jnd 1, tam111.11l·d h, 
pre .... mg C...CJI X' On ;.• ni<.·c fc,1lur;.• of the 
')'tcm 1, that lhc fmu· 11on L.c~, ,u t· .... ·1 to 
g1,c diff erent culou" of t;.·,1 .1, "ell .1, 
n, ... tung 

\\ hen th;.· d,1tc for the rcm11Hkr ,Irr\\\''· 
and )OU 1urn on the lkch. th;.• m.-..... ,g;.· 
"oul d he: d1,pl, 1,l·d "uh the pr,1mp1 Pr;.'" 
A 10 .ickno"lcd1ie' If ,011 l·ho1t'C not 10 
acL.no"lcdg.c 1hc' mc...,a~;.· th;.•n 11 "'II tx• 
d 1,pl:1,cdc,l" r~ 11me th;.• lkC'h.., 1urned 1111 

other"1,c II "ould nol tlt.: d1,pla\l.'d 
agam un11l 1h ne'\I progr.n n mcd n:p1..·1111un 
- .rnd ,f lhc rcJ'l('tllU)ll "·" '-l'I hi IL'fll 11 
"ou ld he cklc1c d 

lf\ OUC'h<he 10-.CI ,111mc f11r.1 rem,mk r . 

'The Diary is 
a clever piece 

of programming' 
)OU mu,t go1 hrough lhe .... 1me pro1.·;.· ...... 111d 
al the ,pcc.·1f1l·d lmll· ,1n .11.trm from the 
Bccb·,,rcal.cr" 1l1"111nd e,en1hou'n• 
m the mid d le of "l!;1m;.• cif \pa ce ln,.ider,• 
To turn o ff th;.• ,1\.irm \OU 1.•;111 ;.·1thl·r hit 
Brea I. orc•ot from ~our prog.r,1m and ,...,Ill' 
a ,1.1r C'ommand DI A R d1,pl;1\, th ;.· 
mc,~1ge 1hat act 1\:lll'd the ,1\,mn 

RAM Filing System 
Tllc RAM l 1hng S},tcm rc,1lh 1, ,1 hhnc 
,,,1cm. altx·11 .1 "n.111 one. ) ou h.,w 41' 
RA \I 1n "h,;.·h to,111re }OUrproµ r,1m,,md 
d.tla. but th" ,pJce mu,1 <.11,o tlt.: ,h.irl·d 
\\ 11h t he I lc;.·uon ,c D1.1r) ,tnd 11, h,1 of 
aprit1ntmc n1, 

All th;.· l.keti·,nimm.md, .ir;.· ,upr-,trh:J 
b\ 1he RAM I 1)111~ ~\\IClll, "'' h the 
d1ffen·m-c th,11 th;: d 1,1lla, looL., d1fkren1 
"hen the, Jr C U',Cd. 1 h;: ('Oltllll,Lllll, ,lrl'' 

C'A"J. AC( ! ~\. D I I I II 1,1 0 
Or T .: n . I Xl C ~POO i . \ 1\\ I .md 
LOAD 
The m,un d1ffcrcnC'C frnm \l·11rn·, 1)1 ~ 

.., 1h.11 ont, ~56 IH It•, ,IT\' 11'4.'ll lu r 
" orL.,p.1c;.• 1h1,,1.1n,.11l\.l 110. lh .:, l'" 
.tl"'-1 no lum l to the numh,:r 111 Ilk,. 
prm 1d111~ therl' 1, enou~h mem,,r, 01w 
\C!\ rmx k. 11llr\' i..th.il the ,1,1tu,o l file, 1, 
,u,;cd,uch 1h.1111 m1n1m1'4.'' lh\•;.·h,11K;.',11f 
11 hcrnio,er"nncn 

I 11e, them'4.'hc, n;.·ed no huffrnnl! I t1 

<.l('('e .... th;.• RI \.,1 Rf\ \let11nm,1ml,tumld 
he gl\cn .md ,1111 0"111 tx·dm·d\'ll tu ,md 
from 1he RA\\ r h rec prog. r,1111, ,lrl' 
,upp h;.·Jmlhr R,-\\ 1 R\\R A\I l'\/11 
;.111JBLIII D "fh;.''4.'<.!1111" \Ot1lodump1tw 
rtlllll'n huf RlC+ RA \I 10J 1,L. ,md h.1d . 
de,tr 1he ;.•o nten1, of R"I ('+RA \I .md 
hu 1ld. 1J,11.1 Mc 

r hc R\\ RA \I pro )!r<.un ,, u...:rul bc · 
l'<tu'-l', .i, At.\1n.1 pt11nh ou1. '\u fllm~ 
"'1cm1, 100', .... ·nir e ,ou,lmulddump 
t hc-.c prn~r,t m, lo d1,L. or 1.1pc "hl'II \Ou 

rl'C'\'n;.· lh;.·111111 .. ,,the r;.•nullllll)!rtkllll 1, 

,cn,m.111 
l h l' C \ I l~1mm.md lh,pl.1\, .111 111c .. 

"Llh lhl'lr IMllll'. JJh.' ,IIIJ 11111~' lhl'\ "l' l l' 
l'r;.·.11cd "'h l'll \OU l'rl',tle ,I f,k or ,,l\\• ,I 

pm)!r.tnl the fir,, IIHCl' h, 11:, til tll\' Ilk 
a11nhu1e, ri.1111.1111 the J.11c .uni tmw 111 ., 
t.'Onlllrl'''4.'df11ml.ll 

l 1le, l·.m he 1111.:L.ed .1ml unlu1:h·d \\llh 
lh!.' f \('('I \\ UIII\IT1,Uld. ,llld "hl'll l hl ' 

c.11.,lugm· 1, d1.,rl,ncd .111 I ,, .111.1;.hl·,l 111 
I he end 11f1he,·rt·,111on 11111\· 111,h,1" th,11 lht• 
file , .. lo,:L.ed rhl' ,1.1111, ul Ilk·, ;.·.111 lx­
fuundout h, ,.,,u,nl!the 1,1 ()t·,1111111.111.I 
"hKh " 111 d1,pl,1\ 1he llkn,1rnc. l11.1d 

;_1ddr;.'"· e'\l'l'Ulton .1ddr c" ,md kn\!th .• ,ll 
Ill hl'\: 

l ""~ tlw OP 1 .J t·11111111.,ml " 1th 
LXI C 11 " po,,,hlc 111 ,1111111'1\111t hie, 

B111ld111g 1he e,n: f1k l·,m h,.: dunl· "•th .1 
"or d p roc:c.,.,,or .. o r u,llli! the BUI I I) 

program that" ,upphl· d " 11h the "'ll"m 
Ilic m:1nu.1lg1,c,det,11t,ofho" todo1 h1, 

11,1\IIH! ,1 re.1! 11111\· dt'I\.L. "urL.111c ,,11h 
the 8B C~,qu1IC' h,11uh .. 1mt 111,p,..,,,hk 1,, 
·rc.1d· the tlllll' 1111m1),!.r.1m, t" m,1L.111),!. .111 

()~WORD l',tll I he I)\ I ,\ ;.·11111111.111.I 
c;1n,1l"11\Cc.1llnl h, pr,1µr,1m .• 1nd 1h1," 1II 
d 1,pl,I\ till' lune .md d,1lc on on;.• Im;.· 

I found 11;.' \lreml'h , .• ,,, hlt1'4.'l h;.• Rt") 
I r,111,fnnng file, h,.:hh'\'ll J1fkren1 1111111! 
"'h:m, ",1, ;.•,1,, .• ,nd thl' 'Ah11k ,\,It'll\ 
"·•' prc1t, n1hu,t I "'1. l111"t'\l'r. h.1,e 1111;.· 
grumhk; tl l \' l l111:urnen1,111tlll 1, 1111111."dlflll' 
al .• mdm;in\ r11..·11plc" 1lltx·,·1111tu .... ·ll ,1th\'\ 
dono1.1lre,11h lru11A .11'1\111t lh\·"11rl.1111!,11I 
th;.• lkt •h 

Verdict 
Th;.· RTC + R A \ 1 "urL.c1I "di .,ml th;.· 
I lcctrOlll( D1.1f\ ",1.,\\'I\ U'4.'lu l II l,11111111 
po,.,.hh rcpl.1l.\' ., n111,en11,m.1I ,h.ir\ .,, 
thl" BB C tnll'W 1, m111h,11 port.1hk hut II 

(k,;.·, p ru\ldl' .111 c.1,, lu U'4.' ,1ppu1111nwnt 
,iccc .... ,111drc1nt·,.11,,,1em 

fhc RI ~ v..1, J rc,11 pk·.Mire In u..c I I', 
ho1h fa,1 .md ;.·,..,,. ahhough h,1\lllt tinh 
4K h, t;.·, of t,,K l mg ,ttHl' ",II .... ·nou,h 
hm1t the u"' of 11 ;1, ., ...... nou, lorm 11f 
.-.1oragl". ' 

r ,cn lh" p n thlcm. ho"t·,er. , huuld 
part,all} be rche\Cd b~ 1hc .1h1h1~ 111 

C\:p:md lhl' ',\\ICm lo .'\tlK "11h lhl' :?nK 
ho:ird from Acac1.i. ,1nd c,cn up to 1h1..· 
ma:umu m 64K 1( ,ou ll',l' ~K ch11" 

l he 1\t,K 1,1 RI (+~ \\I l.J" I l"'" 
U.J7.:!0mdudinc\A I 1\l1h11uch( \10\ 
ch 11~arc\l"n l'\JX'11'1,t·,1ml1ht · I l...·ll111nK 
1)1,lf\ 1, ,I \Cr\ dl'H'r Jlll'H.' l•I 1111>1!1,tlll 
nung . th;.· pntl' l't1ulll ,t.11h.l 'llllll' 111111 
m 1ng ·1 h;.• ;.·,p.uhl1lll h,.1,11d 1,1 h11nl! thl· 
memon up to \II" ;.·u,i.. .1l11111t l1'41 111 
ad d,u o n 101hc p n cco fth e B.1..,1eun1l "h,ch 
bn ng,, the "hole 1h111g up 10 ;1round .i. 

ral hcr heft) (3(M) pr K:e IJg 
With 1hc ,1ti1ht} 10 ,to rt" up 10 1110 

.U).ch.1r;1C'lcr m,· ..... 1ge,. 11 ".1 ')'lcm 'Aell 
"ort h thml.111g.ihou1.e,l'n.11,i.. ... 1mc'A h;11 
high price 

... Acacia No,Holaulc Daar)"'Fihn& i)51cm 
~ 88 C M,cro MomtJ47.20111cVAT 
......,_.,.,. Acaaa Comput ers 1cl OJ-467 
Sl89 
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LOOKING FOR 
SPARE TIME 
EARNINGS? 

Why not sell software to your friends and work· 
mates? 

There are probably hundreds of micro users in 

~rar:~ k>oc!'~t,:t·~ar:::at;o :;:,:r~aq~t ~=~ 
become that local dea ler . 

so~ar:ror~~fru~~ ~8~1.5v~ J! t~~ai~0a~'. 
~~i~w~!:rino~~o~ r;r dlli~~S A~~ t~r~~:~~i\~e;~~ 
prefer. 

Joysticks, Joystick interfaces and Spectrum 
sound boosters along w ith Spec tru m, CBN 64, Orie, 
VfC 20 and Lynx computers also available . 

If you are interested in becoming a Bytewell agen t 
in time for the predicted boom in sales this 
Ch ristmas then write or telephone now. 

BYTEWELL , 
203 COU RT ROAD , 

BARRY , 
SOUTH GLAMORGAN 

CF67EW 
Tel : (0446) 742491 

• 1-::E~ • . ...,................. :-::.·.:-..:::::-.::.-.:...-~-. 
• t.ondon.W21ED T .. , DH02N22 ·--- · --- . 

OltDElt •Y HONEOltCALL INA#O UE FOii YOUltUIJ 

At Kiltdale, we provide the professional 
data duplication service. 
More and more companies are 
turning lo us lo provide the 
quality of reproduction and 
speed of service that cannot be 
matched. Come and join the 

growing number 
of satosfled 

clients - from individuals, to 
hardware manufacturers such as 
Commodore and Dragon, lo 
software specialists such as • 
Imagine - who have discovered • 
the benefit of working with • : 
professionals. 

~f~~ie'~~~hute 
(0242) S.)'31 



Stretching your Beeb 
One of the ma,o r selling points or the 

BBC Micro is its cxp'andability. 
offering five SOC'kcts for paged or 

plug·in ROM s (Read Only Memor y). 
These five §OC'kel .s are standard on 1he 

BB C. but two are au1omatically taken up 
with t he Operating System chip and the 
Basic chip. If you own a disk drive. a third 
socket will be blocked up with a Oi-.k Filing 
System or DFS chip . leaving you o nly two 
slo1s for ROM-based word proet:sso~. 
spreadsheets and altcrnati\'C program­
ming languagcs. 

Sir Computers has 1aken 1his problem 
to lask with a ROM board that provides 
you with 12cxtra ROM 50Ckcl s. The board 
ar rives secu rely placed in a 1hkk piece of 
polysly rcne . and the whole unit 1s inside a 
plastic bag along with a sheet of instruc· 
ttOns, which constit utes the only docu­
mcn1a1ion pro ,..ided. 

Construction 
'TM-ROM boardronsist .. of a douhle-:,,idcd 
printtd circuit board. wtnch measu rci. 6.5 
x S ms. Th e boa rd1s qu1te th K'k. mak in g 11 
verysiurdy. 

The ROM sockcbarc arra nged m thr ee 
rows wi1h four ,;,oc:kct-. ,n eac h row . They 
arc placed on the le ft hand !!oidcofthc boa r d 
an d take up half its tou,I area . The rest o f 
th e board co n1amse1gh1 m1cg ra1cd ci rcuus 
providing th e ntte ,.~ry logic decoding and 
con1rolcir cui1s 

Th e umt has been cfc,.,gne d lo occup) the 

soc ket housing lhe 6502 processorv,.hich 1, 
reloca ted in a 40-pm soc ket on 1he bo; ird 

TllC socke1s are labelled v,.1th a ooc ne 'l:I 
to the number one pin o n eac h 1ntcgrnt cd 
circu it . 

Fi111ng th e board 1s not d1fficuh a, long" ' 
you follow 1he inst rucc1ons clO'iCly. A\ 
always with produ ct'i o f th, , typc 11 pay,. to 
be met1culou ,. - 11 sa, c!!o IHTIC' m lhe long 
run and rcdu cc'i the nsk of k1lhng 1he 
co mputer . 

After turmng off 1hc compu ter and 
remo ving 1he ,;ere""""· you ha, ·e to carefully 
prise out lhe 6502. The documcn1a1 1on 
sugges 1s you use a scre v,.dnve r . bu1 m o ur 
expe rience lwo Biro IOp<i le"ered ,n 
s1multant0Us ly at bo lh ends o ft he chip dt1 

the remo , ·1ngJob w11h less n ,;k o f damage 
If you bend !he pins loo oflcn 1hcy -.nap;ind 
th at me an'- a (5 'ihopp ,ng cl:ped11,on. 

After success ful ex tr aC11on th e 6502 can 
be fMaccd 1n 11s new soc ket on th e ROM 
boa rd . Bui lake care 10 locale the 
1ndcn1ateon on the chip so it's pomtmg 
toward s the top or the hoa rd 

l'hc compti ter 1~ now read y 10 pe r for m 
ag.:un. If 11 doc,n 't. go bac k and check for 
bent pm'i o r bad co nnection-. . 

The ncl(I "lc p m 1hc m ,1a11a11on proce· 
dur c is 10 break link S21 on the BBC 1:1rcu11 
board by rcmo\mg t he !!-m;1II plug \\h1Ch 
hn ks 1hc tv,.o pm, to ~ct hc r Th e lead 
supp hed v,.·11h the boa rd ,s pla ced on 10 the 
,,,.,o-pm OOnnect oro n the ROM boa rd nCllt 
to IC 3. Thcothercnd oft he lead 1, pl .. ccd 

onto th e left.h an d con rne1 of S21. If thl\ 
opcrnt1on rc, uh, m ·no l,mguage· J ppe-ar· 
ingon the ',('recn. thc lead from 1hc ROM 
board ,hould he rc mO\ ed . 1urned round 
an d re place d After 1h1<; the ')" tern ... hou ld 
~ fully OJ>('ra11onal 

In use 
l nu.se .t he bo:ird pro,cd to be r chahlc The 
RO Msa rc act'('-SCd m the.• norma l mann er 
Tou'iC V1ew(A rorn\v,.ord pr oce,..or ) )OU 

'i1mfM) en ter •WORD 01hcrch1f)'li I u~ d 
\\1lh the board v,.crea BC'PLprog ram . L1,p 
and :, monito r 

Verdict 
My only grum ble ,.., 1h.11 the pm, on th e 
board whtch replace lhc 6.'i02 could he 
longer . raN ng 1hc hoa rd higher for c:1,1er 
acre~!i. and 1he 'iOCkch arc no1 a,,1u rdy .i, 
the board it.self 

I lov,.c\cr . 1hcqu al1!) o ft he ho;ir d " high 
and 11 1s v,.cll worth the mon ey. It,, "t:11 
cons tructed and ha,;a \\di 1hou~ht ·o ut a nd 
unclu11cred la)'Out 

W11h 11 ,n,rnllcd )O U h:t\C e.1,) accc, ... 10 
yo ur ROM ·IM'it"d •,oft ware. A, mor e BBC 
firm"'arc pr od uct , a rrt\ C lhl\ C'l:lr:1 clhoY. 
roo m "'Ill be a f!!O<hend lo m.m y BBC 
u~ r, 

... ROM u1cns,on ~rd C....,.., BBC 
Mlffll Mc. 0$ c...t St,Com putcn (0222) 
21.WI 

I'('\ 0Cf08FRM)(70 HI k 12. l'M.\ 



•-...,.,_•~n.u .................... w..,_._ .............................. ._ ..... ....,.1112.........,. 
On e of the ma in feat ures of the BBC 
Micro is its ·sidc wa)'S ROM . facahty. 'The 
idea" as 10 include a l1neof empty sockets 
on the BBC boa rd "h1ch could accept 
RO M or EPROM -bascd app hca t1on~ 
programs. fulfilling much the S,ame 
function as a plug-in cartridge facility. 
The diffe rence being that 1he us.er need 
not physically plug in 1hc appropriate 
chip. Instead the comput er ·pages· the 
chip asked for from the keyboard a nd 
mcludes 11 m the S)-Stem ·s memory map . 

So successful has this facility been 1ha1 
1hcrc arc now more chips available 1han 
socke~ - hen« the need for the 
ROM-board. Acorn.soft. Acorn·soffici al 
.sof1"are house. will o ffer both LISP. an 
artificial m1clhgcnce programming Ian· 
guage , and FORTI!. Forth 1sa Re, ers.c 
Pohsh Notation language which enables 

PCN ()(.IOBt R6-0CT0 13t R 12. 1\111...\ 

you 10 define )Our own command words. 
Acom.soft and 01her .soft" are houses 

al.so ha,e se , eral ,ers1ons of 1he LOGO 
ms1rue11onal language in chip form . Al.so 
on offer is BCPL. including a compiler, a 
screen ed, 1or and ass.embler. BCPL"s 
claim 10 fame as as an 110 handler . 
part.cular ly ust ful fordc\.elo ping utilit ies 
and commercial games. 

There a rc alfiO t"o ex«lle nt word 
processing chips a, ;ulablc . The first is 
View. from A com. It has the advantage 
of being able to be u"'Cd with bo1h casse tte 
and disk drw es. !hough this reduces 11s 
potential on a d1sk·ba-.cd S)'Stem as )OU 
ha, e to go back to command mode all 1he 
time to perform s.1sing and loading 
funct10ns. View has the full compli ment 
of wo rd prattssing features includ ing 
1usufica t1on. block mo<vmg and page 

numbering . 
An indepen de nt company. Comput er • 

Conce pts. iso(fen nga n al1crna11,e called 
Wordwise . Its main features include 
being able 10 pnn1 dir ectly from the 
screen (which cannot be done with View) 
and having an on-screen menu on the 
command lme . II also makes good use of 
co lour to he lp divide up 1he scree n a nd is 
simple 10 use ,.,,h an ordinary TV sel . 

Al.so from Compu 1er Conce pts is a 
chip-b ased sprea dsheet progra m called 
BccbCalc. Th1sprogramoffersbo th40or 
SO column display. U,i;mg 11 )OU ca n ust 
sideways scroll ing to allow a wide en try 
ledger wuh 100 entries labelled as bo xes 
from A to Z. In t he 40-column mode 
BeebC alc offers 23K of memory -
an)t hmg o,cr 8K ~on'I be displayed m 
80-eolumn mode. 
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BA TILE OF BRITAIN SIMULATION war game by Paul Medland takes the scene by storm. 
Use your 12 fighter bases, 280 aircraft, supply of fuel, food and ammo to defend territory. Your 

· morale is affected by the extent of bombing by German Luftwaffe. Prepare to attack. A game of 
skill, cunning and wits to run on 16K Vic 20. 
Cost £9.95 (inc. VAT)+ 50p P&P. See coupon below. 

AL SO A VAILABLE NOW 
LASER SHOOT ; 
Your are stationed at a base that is under 
attack by a guided missile. You must destroy tt 
before it reaches the planet. Using the logic, 
judge the proportional distances between you 
and the attackers and block it before disaster 
strikes. 

AND 

AVAILABLE OCTOBER 
ROBOTICS : 
You are told to construct a Robot to include 
such elements as high explosives, 
segmentation alarm beacons etc. You can 
select which of these criteria to include the 
ability to depend yourself against the 
computer controlled alien robots. The stakes 
are total annihilation of one side or the other. 

FLIGHT SIMULATOR : AND 
Imagine yourself in the cockpit of an executive CONVOY: 
jet, travelling from Birmingham to Luton. By As the commander of naval protection 
using the artificial horizon and skilful use of air vessels, you are responsible for safe guarding 
speed and altitude indicators, you are able to the merchant convoy. You must defend 
control your aircraft and negotiate any yourself from attack by German wolf pack with 
obstacle. the use of shells and depth charges. 
FOR EVERY CASSETTE SOLD C1 .00 WILL BE DONATED TO THE ROYAL AIR FORCE ASSOCIATION 

r-:::Pleasesendmethefollowing - - - - - - -

I 
O BattleofBritam O Free,nformation 
I enclose a cheque/PO for£ (Inc SOp p&p) 
Name ... 

VIIIIIJ Address ... 

I 



Solve your programming problems -
quickly and easily 

If you wri1e your own programs you know how 
frustrating it can be when errors occur for no 
obvious reason. It can be time consuming too 
- searchin g 1hrough books and manual s 10 
discover what 's gone wrong . 

Now you can have 1he solu1ion al your 
fingert ips, with ... 

Pitman Programming Pocke t Guides 
Cover ing all 1he maj or programmin g 
l anguages, and several specific machines, 1hese 
guides provide a quic k and easy reference to 
the rules o~ programmi ng. 
• Provide worked examples to clarify 

explanat ions 
• Pro vide defini li ons for componenl pans of 

l anguage 
• Cleverly designed 10 siand uprighl for use 

beside a 1erminal 

AVAILABLE NOW 
Pocket Guide s on: 
Programm ing 
BA SIC 
CO BOL 
FORTRAN 
PA SCAL 
Programm ing for the BBC Mi cro 
A ssembly Language for the 6502 
FORTRAN77 

COMING SOON in Jan uary 
Further Gu ides on: 
the App le 
the A ssembly Language for the ZSO 

Ava il able from all good booksellers 

Pitm an Publi shing , 128 Lo ng Acre , Londo n 
WC2E 9AN Telephone: 01-379 7383 

" 

~~liiiii iiiiiiii iiiiiiiiiiiiiiiiii Pitman iiiiiiiiiiiiiiiiiiiiiiiiiiii# 

~

GUILDFORD -------
COMPUTER 

C·E·N·T·R·E 

PRINTER BONANZA 

EPSON RXBO ....... .......... £309.00 
EPSON FXBO ....... .......... £430.00 
JUKI 6100 ... .... .......... ... £458.00 
SHINWA CP80 ... ....... ... .. £320. 00 
OLIVETII JP101 ............. £380.00 
SEIKOSHAGP700 ...•....... £488.00 
FREE PRINTER CABLE 
FREE PAPER 
FREE 24 HA DELIVERY 
ALL PRICES INCLUDE VAT 

TELEPHONE ORDERS WELCOM E 

~ ~ WELCOME 

1 THE QUADRANT BRIDGE STREET 
GUILDFORD SURREY GUI 4SG 
TEL: 0483 578848 

YAHTCEE ... This traditional dice is for 
one or more players and features superb 

graphics to enhance your enjoymen t 
YAHTCEE is Fascinating , Absorbing and 

Challeng ing 

SPECIAL OFFER 
Order YAHTCEE today for only 
£7.95 inct. and get a 10-game 

cassette FREE 

30 KINGSCROFT COURT 



Do you suffer from 
PCNitus? 

Thousands do' So, specially for all 
you sufferers who want to keep PCN 
immaculate, easily accessible and out of 
reach of grubby hands, we've designed 
this attractive PCN binder. 

It's red. yellow and silver and will 
hold four month's copies. 

No more grappling in the back 
of cupboards; no more bent and 
creased pages' 

Your copies lie completely flat 

I • 

even when the binder is full. You'll be 
able to read them easily and refer to 
them quickly. And we'll post the binder 
to you in a batter-proof package at no 
extra cost. 

It's an attractive price, too. Only 
£3.50, including postage, VAT and 
handling. Use the coupon here or, to 
avoid defacing your copy of PCN, write 
out your order clearly and send it with 
payment to the address given. 

ONLY 
£3-So ~ --­'!//-

MICRO WITH A 

l !fXASo"'WL 

------------------------BINDER ORDER CARD. Please rush me PCN binder(s) at £3.50 each. I enclosed my cheque made 
payable to Personal Computer News. Please charge my AccessN1sa/Diners/Amer1can Express card .=:..--=.1 

I =.:.r;,,::::::::::::::·:::::::::::::::::::::::··:::::::::::::::::::::::~=.::::::::::::::· :::::::::::·~i;;i~::::::::::::::::.............. I 
I s·~~;;·i~·,;~~;;~;;-'c;;~;i~i"'~~;,·"a;~;;~;;·~~;~::n·i:·s·Jis·s·;;;i,;s;;;;i:·;_~~d;~·w·i·;;·2'iiii···· JI 

L-------------------------

I 



AN/ROG 
SOFTWARE 

24 HR CREDIT CARO SALES H0RLEY(0293416083 
PAYMENT BY CHEQUE. P.O .• ACCESS VISA 
8 HIGH STREET HORLEY . SURREY. 

Overseas 50p pos1 & packaqmq 

TRADE ENQUIRIES WELCOME 
29. Wes1 Hill.Oar1ford.Kent. (0322)92513/8 

COMMODORE 
KONG KB JS 

A 31 KA LL M C PROGRAM WITH BRILLIANT ANIMAT ED GRAPHICS 

. 
t""s'-lr«t..,..ts .... o,......._u 
(A .. N">IIU. ...... OIYlNI ......_,fflf 
•OU(A'I. A. Vl> Vl' .. .. OG,tl 1l 

' .A.¥# OYtlt n. ~S 4S YOU IIIU\I 
"'-."o(;TH(('C':,lo ...... To,ll(tllll.U( 

"::.r.WO()lo''""Q""'"''ilO('Ml 
' n41 oo..i..v """" \#' 1$ IV TI4 .•r 
~ 1$ \ .. !XII ACQ-.Sl,UH 
&A.MA(,( ()I c.-of-S 

£ 7 95 

-- . -·-( Jl - -
or . . J 

t -· :-· ff 

SKRAMBLE J S £7 95 PILOT YOUR SPACE CRAFT THROUGH THE SIX DEFENCE SECTORS AND DESTROY THE COMMAND MODULE OF THE 
COBRON EMPIRE A 32 K ALL M C BLOCKBUSTER 

I"'"'""°"'"°" lr,jllli.1' !~"1105'1'0U 

I GUoO( V0Uilll: SHol> V.•TM 
Of.l!f(AlfVlltf!C)UC,1-111-ft J,,l"'l( 

MOON BUGGY 

EXPEA1E~CE All THE TttRILLS 
OF THE •ACAO( GAME AS 
YOUR PAUO L CR AFT 
MA'°iOEUVRES OVER THE 
GIANT POT HOLES 

JS C7 95 

• Dl5T"()'t THI I.AS( IHOM TOU 
1t1 .. 0UTOf '"h 

30 TIME TREK 

A 30 STA.A lfU K GAME WITH 
REAL ARCADE ACTIO N 
BATTLE WITH THE AUEh S 

K 8 JS 15 11 

) 0000( Off fllil(IA,LLS 
llCAUS ( l'OU CA" I SHOOT 
THf.MOO,.,.'*'I 

HEXPERT 

DUNGEONS 

ENTER THE REALMS OF 
FA~TASY WITH SUf"£RB USE 
OF SPRITE GRAPHICS a• mE 
WITH THE FURFUL FIRE 
BRE.-.THING RED DRAGON 

KB U H 

JS 

FROG RUN 

• POPULAR ARCA.DE GAME 
BROUGHT lO UFE WITH 
BRl..L""'1' N'ilMA TEO GAAPt«:S 

K 8 JS UH 







WESTERN ADVENTURE 
SINCLAIR 481< 

I 

Gold fever 
.._ OrttdyGuld, ........_ -Guw--48K- l6'4>- -
A9ocutn ..... c_.,e 
...._.. Macl11neeo<k -., ..... , .... , 
Nol bcmga Western fan I had to 
k>ok up'guktl" 1nthedK'honary 
to find out !hail 11 means a 
rau~. tsptt1ally -.11h gokt 
de~•ts Most arced) prospec· 
rou; hcad1ngou1 from 1h,s town 
tn the search for sold ho•C\Cr. 
.... ,11 end up spc:nd1n1 most or 
their 11mc •andcnng a1mkssly 
,n thesc.arc:h forl()kl.00-.e,cr, 
... u end up spenchna most or 
their time wandering a,mlcssJy 
tn the desert w11h not a nugg<:1 ,n 
sight. 

llus is a grcai pety. because 
'Greedy Gulch •1th 111 saloon, 
Mock yard and sheriffs office: 
has all the atmosphere of the 
WddW cst. 

Objectives 
You begin in an old ghos,t 
mining tOOAn 1tth1Ch, )OU are 
lokt, contains all 1he dun 10 
lead )OU to a lo\t gold mine 
Your first ta.sl. 1.s to decipher 1hc 
clues. You mu,t collect the 
ntte~rytools tosurvi,e in the 
desert and equip )OUrx-lf to 
•'Orkthemmc 

Finally you ha,c to l('t the 
Pd nugget back 10 the s.hcnff"1, 
office, all the while dodging the 
mysterious strangu s "'ho are 
~u.alth1ly rollo"1n1 )OUr c,c:ry 
mo,e 

Thc computer r~ 10 
romman<h ,n ~mplc: Engh~ 

ha\mg a hidden ,ocabufaf') or 
about one hundred "onh You 
k'Orc pomts h)' roll«t1ng tht 
nght equipment in lbc nght 
order and by folk>• mg an 
1n1clhgc:nll) planned roulc 10 
thcmmc . 

Butbccarcful 1r)ou1,gnorc: 
,c:11cd•-ammpyouarchk.c:ly10 
meet sudden dca1h or slow 
dca1h from 1h1n1 m the desert 

First impressions 
The lllustraoon on the cassct· 
IC CO\ er S,CIS lhe mood •11h a 
cartoon or an c:c:r~ Wn1cm 
fron11c:r to•·n and a rc,ohc:r m 
lhe foreground 1..oadmg the 
program is easy. Tn1 appears 
on lhe K:rcen C\~ 1un1n1 the 
ob,ccc or 1he a,amc and basac 
opC'DIIRI mSlruc.1tOnS 

Some possible courses of 
action, 1nclud1n1 commands 
,uch as 'cn1erassayomce· or go 
nor1h • are cx:plamed btforc: you 
Slarl 

lt1sal-.aysJ)0'»1Netor«all a 
'helpscrecn· Th1!ih~1htbaSIC 
m)truct,ons but unf~unatC:I) 
1hey are or hnle U!,C "hen )OU 

are trying 10 do somc1hmg the 
least bit comphca1cd. hke 
breach the 1mpcnctrabk •alls 
of the siochde. (orc:ump&e 

In play 
On starling the 1ame )OU arme 
in the m,ddleofthc 10"'"· Your 
pos1t1on is prC<tCnled m plan 
form al lhc: lop of the KTccn A 
~hng tc:,:I hcnca1h asb 
'What shall I do ncY<l"' I( )OU 

decide to enter one or 1he 
buildings a rather d1agrama11c 
10 colour pteture appt:ars or 
the mtcnor 

In gc:nc:r:al the 1raptuc:s arc 
nlrc:mel) cnsp anJ colourful 
but come up on screen r:athtr 

slo,.ly. The mos1 useful m· 
formation is contained ,n 1he 
tut desmpoon "'htch appean 
undcrnc:a1h 

ObJttts 1ha1 )OU can collttl 
arc also hsted and 11 rapedly 
hecomes dear that cupboards 
mu)I bt opened and papt:rs 
m~pt:eeed Sometunes the text 
~ nddks. You arc told for 
1nstll.nee tha.t )OU ha,c to "A--ort 
hard to pn adnnL of •ater 

It took manyattc:mptJbtfore 
I rcah"SCd I must l)'pc 1n USE 
PUMP three 11mcs running in 
order to obtain a full bott le 
Un(onunatc:lythesoundontlus 
pros.ram is hm11c:d 10 the odd 
'beep' and tht text alone tells 
you the pump ·gurgles' and the 
aun aocs 'bang". 

I C\.C:n shot myself once m 
dcspcratt<XI 

The prog.ram boasts a 
m-=h1nc coded CnthJ\ rom· 
mand hnc: scanner (or b.st '!'Ord 
recogmtton. Th,"' produces a 
sat,sfactorily rapid response to 
commands, although the re· 
plies arc generally c:lemcnta') 
and humourkss 

F1ndm,g tht n1h1 command 
to dcaJ with each haurd 1s part 
or the game and can be cnJOy· 
able. 

When I came 10 lhe ravine I 
suggc~cd a ,·a net) of elaborate 
bndgc tcchruques, u.stn& the 
carefully roUcacd poles and 
plank. only to d1ko\.·cr, after 
much mvest1gahon, that 1he 
5-uctcssful order was JUMP 
(plank and all') 

Alt"°"gh s«ming.l) useful 
~ar (Of the 'AOUld-hc J"fosptt• 
tor aboumh. onl) sn 11c:ms can 
be earned a1 once 

I agonized for qui1c some 
11mc: before heading across the 
dc:sc::rt •·1th miner's lamp but no ,.., 

Your score on be ch.spb)ed 
at llR) hmt. A .. lhe game IS 

hLcly lo rontmue to puu.lc you 
for '§C\cral e,cmnp )OU ha,·e 
the opltOn 10 'Quit' Or 10 Slore 
)OUr posmon 1n the pmc on 
tape for rek>ad1n1 at • later 
daoe 

Before you qull 11 ,s worth 
1ry1n1 'll 1n1' although the prog· 
ram 1s~nng w11h 11sadv1« . 

Unfortunately the mystery of 
Greedy Gukh is 11111 a closed 
cassette to me . I hue not yet 
broken mto the ,cock)-ard nor 
d1.sco,cred the mn\C. I did 
spend many bonna hours plod· 
ding haphazardly around the 
desen 

The pn-sc:ntaoon of the de· 
~rt maze m particular •a.s a 
htt le uninspired 

The same picture JUSt keeps 
comma up "'he re,c:r )'OU look 
and you become ,cry fam1har 
•1th the ycUow s.ind dunes. the 
shrwelled cactus and the dead 
SCCC:f 

Verdict 
Tho,.e "ho are p;1r11cularly 
pna,sc:d ,n ad,c:n1ure pmcs 
ml) .,ell Pfogfn!i faster than I 
did Greed) Gukh shouJJ pro,. 
,tdc an c:nJ0yablc: challenge for 
mO!il pla)crs 

The game must be con~i· 
derc:d "Acak on ongmahty and 
humour. but II cc:rtaml) docs 
employ xnsabk locahons and 
the problems usually require: 
common xnsc or k>gte 10 50ln 
them. 

Ma ybe th1sis..-hy I didn't get 
very far! I m1gh1 recommend 
1h1s pme asa good prospect for 
m1non but 11 ttnamly ,snot m) 
ptek oftht • eck --RATING 

utliol­,..,_ ....... _ -·-



INTRODUCING 16L48. 
THE NEW MONTHLY. 

COMPUTER MAGAZINE 
. WE'VE GOT TAPED. 
Forget about listings, copy WIN A DIGITAL TRACER 

typing. crashed programs and 
misprints. Move into a new 
era with the machine y• 

ORA LIGHT PEN 
With the help of 

the machine code 
in our first com­

petition, you will 
produce high speed 

animation you never thought 
possible. Combine a little skill with 

with lots of imagination and you could 
be our first winner. 

readable monthly. 
Every month 

you get. News, 
Reviews, Games and 
Educational programs. 
Month by month you can 
build a library of useful 
machine c<ide routines to give 

• 
your software that professional finish. 

There are help features for 
programmers and for adventurers and 
every month great prizes to be won in 
our exciting competition. 

ESPECIALLY COMPILED FOR YOUR 
SINCLAIR ZX SPECTRUM 

-
...... . . . . 

. ._. . ; 

16/48 will run on 16K 
and 48K machines. In 
fact the magazine 
knows which machine 

you are using and automatically uses 
the appropriate addresses. 

16/ 48 CONTAINS ONLY ORIGINAL MATERIAL 
This month's greatfeatures include ... 
Copter- shoot and then fly! 
Stroke 4 - High speed educational animation 
Soundfx- a machine code noise library 
Dungeons and Green Men - expert help for 
reluctant prisoners and goblin fodder. 
PLUS LOADS MORE TO LOAD 

THE MONTHLY CASSETTE MAGAZINE 
FOR THE 16K & 48K ZX SPECTRUM 

Published by Majpletic Magazines Lid.. PO Box 180. 
Kingston-upon· Thame~ KT2 6AL Surrey 

AVAILABLE IN BRANCHES OF W.H. SMjTH. JOHN MENZ1ES ANO OTHER LEADING NEWS'4G£NTS. l.DOK OUT FORT HE LAUNCH ISSUE ON llth OCTOBER 

PCN OCTOBE R 6-0Ci08FR 12, 1118.J .. 



The incredible Prism VTX 5000 Modem 

NOW, YOUR ZX SPECTRUM 
IS YOUR KEY TO THE WORLD 

• Versatile modem for 
ZX Spe ctrum 
16K or 48K versions 

• Slim design fits easily , 
matche s your micro 

• Instant access to Prestel~ 
and Micron et 800 
information services 

• Instant commun ication with 
othe r ZX Spectrum users 

• Use the Prism VTX 5000 
with a Sinclair printer - and 
print Prestel frames 

If you own a $1ncla1r ZX Speclrum. we 've got so me g rea t news for you Plug m 
the shm de\llCe above, and your mtero mstantly becomes a hi g hly In t elligen t 
Inte racti ve termin al, accessmg a m assive database that includes the entire 
Prettel ~ information servtee. and the spectacu lar new Micro net 800 micro · 
users · databank" 

The Prism VTX 5000 modem his neatly under your ZX Spectrum(,I worksw,th 
16K and 48K vers,ons) and lalks to lhe world v,a your telephone 

Be sides the fam1har - end growing· Prestel serv1Ce (Spectrum UK has 1tsown 
mi c ro usen• updat e on Pres tel ), lh e M1cronet 800 serv1Ce pu ts a vast array of 
downloadable game s. education and busin ess packages. and micro ln for · 
matlon at your hngert,ps 

You can ta lk to ot her zx Spectrum use rs.100 · e1therd1rectly. fort he cost of 
a 'phon e ca ll. or v,a the M+cronet 800 coded 'Mailbox' sys tem whteh holds 
messages unlll you're ready to access 1hem 

The Pri sm VTX 5000 comes comple te with connee1mg leads and mslruc· 
!Ions; plu s a lull Mi cro net 800 in form atio n I application p•ck · Ptu s! a 
vo ucher worth up to [25 for a FREE Jack Ptug ins tallation !•I required) by 
Bnt1sh Te lecom· Ask your loc al SPECTRU M dealer tor lull deta,ts. 

SPECTRUM LOW PRICE 

£ 
.95 

• t" cludtnt1 
Mlcro-1 800 Joi"· 
1"9 lff , •nd VAT 
• •A,....,.dom••· 
Hc•,..bacrlptiOft 
11nc1 ... detib0th 
r,lllc,,o-, 800 ANO Pr••••'I · • ro"'nd 
t1••-" 

st,,«1-c-'"c_.,._.,., ___ "' __ ""'Dl~-c_.,tft.......,....-.,.,.s-c...,11:..,..-lw 
pe-, (X TOBI ttM)CIOKI tt 12. I""' 



There's a Spectrum Centre near you ... 
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BERKSHIRE 
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111~, .... 
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11\1# 
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f'llu lll ltfM lolll. CHIILMP'CMI0 "-..,...111 
-DSOfll iwc-_M,._. ,._ .. llL t2•N,,IWII 
U • •t.l JU I IUI, l'MI OAA Y1 M ...,_ ,.. ...... 

1:11rn:wrn:r-nH:11;11 ~r~::;-N-U. 

CM•SfU.• ._. ......- .... , LOUCHTOM-.., .... c.-. 

HVPIOAK Sl -f-~ 
11r1t11•m•m~ 
lffTIMCWOUANC ~­••1t !ll t,-MII _,,...._. _ 
~l111t1•11.- .. 
TU -,,IMi 

ifVIRhliM 
ACCNMOTO .. N'-'1 )111.W.. 
II Ill 13' Ml11 21111 
-..ACKa ....... -..e--,. 
,._,. .. mWM•IW 
IMHINUT IIM~C-:tlU 
._SI.UWIIIWll'M,W 

9UIIIYI~...,._.--, .... • 
m •1r11u1o1 
Ol.OMA . .......... ~ 
llll M-ltlU·Ol!Ul­
"'IISTON W ... 1 .. I-­
lllt41112*2Y 
M>CNOAU .... ,..._'-1 ".,.....l(L ,.._ 

c--,,,,11;.,..111111 ..,..11.JJIJ ••111m t111t11• 

IY.i::i:hilildf11ihiM 1311Hidt1h&11iliii i!id3•19A11iiil 
CA• •11t1ooal ,u• 11u. .. , • .., 
lll·tni .... , 

,..T.q OROUQN --­
C-- 11 -111 
III ua .. 111 

CHANNEL ISLANDS 
OUl:.IIISU 'h1J ll .. ,-J1 
,..,. Ill ... , NMt 
JUII S· T -IC....-C... 
,,.. ... _Ill aM1 .. 

CHESHIRE 

~Tr:=i:.1:"::-n:.:-.: ~·~:~=· _, dt_ .. 

CM•• n:• OoMMIC....-Sl• 
.......... llll1UI­
-..C CU.Sl'll:LD C-1•t....­
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llL an11o111 

lll!d-llfr 
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11UO•T fll...,._i:-ot11 
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KONGA LINES 
.SPECTRUM 

Monkey 
business 
- Koa, .,.. Sp«uum 48K 
,.._ £5_90 ........ 0cean 
Sofhw-arc, Rath Bu1ld1111, Stanky 
Street, MtnffieiCcr MJ SFD 
,.._ Ctitenc ........,M actunc 
code ......... NonC" ..... 
Smcwrdtakrs 

KongJu.)t canoot keep h,., pa"'"' 
of( \\Omen and her e he'"' ag.un 
1.1.·1th anothe r ha pie):,, , 1c11m. 
Perched on high Y11lh his 
SC'reammg captl\ c. Kon,tt once 
more defies anot her ~ct1on of 
the popu la11on. Th,:,, 11mc h, .., 
rage 1!> directed at an) 48K 
Spectrum ov.ncr \Ooho ha!<> a 
penchant for rc \Cmng d.tm~l s 
ind1s1rc". 

Objectives 
You mus1 cndc;1,our to rl'ach 
Kong"s la,r by chmbmg laddc" 
and h1tch1ng rides o n elc,a tot'\. 
Kong doc:,, his utm °" t 10 deter 
)Ou b) tossmg dov.n barrel .... 
hot and cold. and dumbc lb 
There a rc four scree n:,, 10 con· 
quc r. poml'.'i bcmg g:um:d b) 
smashmg ba rrch "'11h J h:im· 
mc r.co mpl et mg!,C"rccn,,md by 
ptckmg up myMcry ObJl.-ct, 

In play 
A lll lc pa ge is d11.plJ)Cd \l.hLk 
t he main pr ogr am load, A \Cr) 

good mcnu g1,e:i.}OU the op11011 
of l c)'boord. Kem 1,:i.1on. 
Ou1d:i.ho1 or Proccl Jop,u cb 
A:i. v.ell a:i. the normal gan w. 
Chere 1:i. ,I demo mode and a 
lramm gmodc 

The game , 1.am wich Kong 
ch mb1ng up che nghc :i.1dco f che 
scr een l leJumpsupanddo""n . 
cau:i.mg some of Che.! girdcr:i. 10 

mo\ e. Th e ""or d 'help ' appc..·a~ 
in a balloon from 1he capl 1H:':i, 
OlOUlh. 

You concrol a Im) Morph· 
like figure who crob bmkl y 
alo ngm th e dm .-cc1on yo u po1n1 
him. l le ~cm:i. lo exude confi· 
dence. pcrhaJ):i, unw1!>Cly m 
\ ,c..., of the d1fficult1es before 
him . Prc:,:i,mg 1hc fire buuon 
ca uses him to leap for""ar d m 
the ducc1ion he 1, facing 

Kong ,carh '""mg1ng one of 
hi s ar ms and barrels come 
rolling do.,.,n at an al arming 
pa ce. Jum1,s need 10 be timed 
pe rfecll) ,1.:i, )'Our figure l'>quu c 
small and lhe barrcl:i. l,1rgc 
Lat er -.cn:cn:i. bnng m the 
burnin g harrcb (or arc lhe) 
bov.J:i,'>) ""h1ch mo,e much 
:i.to .... er bul ten d 10 f1oot ckr.l. n 
chroug h :i.ohd nume r . 

1llc game 1:i.qmtc fa:i.t. Fortu­
nately. rc:i.poll!,,C 10 JO)'stid.. 
mo,cme nl 1s ,e r) good . Soun d 
effects ar c minimal but :'.1ppro­
pna te . 

Verdict 
I pa r11cularl y hled the co mpr c­
hcm,l\c m,:nu and lhc ammJ· 
11011 of th\." he ro. f'hc 111C'lu:i.1on 
o f a tramm J. mode 1~ a U!>Cful 
ide a a,, d one uchcr game:i. 
:i.hould em ulat e A good. if 
some""hat umn,pir cd . ,cr:i.mn 
ofaclas:i.1cgamc BobCNpptll 

RATINC 
ustio1-....,..-U..ol-­-... -

COMMODORE 64 

Escape 
the ape 
._ Crazy Kong .... 
Commodore 64 ,.._ £8 00 
,...... SupcnoCI. W1nchtster 
Hou§C'. Cann,nt Road. 
Wukktonc, Harrow HAJ 1SJ 
,..... CtiKuc Ulllllllll9t Machine 
rodc ... _._ NoncOIIIIII 
Mad order and most dcakn 

A ,cn10 11 of Donkc ) Kong for 
lhc Com modore h-1 "·" JI""·•" 
on lhe card~ am.I 11 loo h hlc 
Supcr..ofc ha,\." ""on the rJl'l' Ill 
get thc1n OUI flr,t I 1h• lllt)'.I 
Kong clone, , th" Olll' ,ta\, 
clO!,,C co the ong1n.1I plol 

Objectives 
Kong huld :i. a fair m,mlcn Pn ,­
oner al the cop of ,m unfim,h l·J 
building MJ no -..:b out to 

rcscuc hcr from Kor1g\ d ut l·h­
e:i. b) :i.cahn~ l,1ddcn ,md g1r· 
dcr :i.. ,1nd ndmt:l 111 hfi.. . Jll 1hc 
v. h1k a, 01d1ng h,1rrcl, .1nJ n111-
crc1c lub, pl.1) fully hurki. 1 
do"'n h) thl"Jl)C' 

It m.1, M.lund h1tJrrc to '4 )111C 

of )OU. but 10 m1)'.l 1t ""ill JJI h..: 
dt·:-.p..-r.itch f.im1l1Jr 

MJf tO mu:i.t f111"h off "-un~ . 
not by j hoo lln~ him from .in 
a1rplan c hut h) knodmg oul 
che plug, ,upporung l~l' 
:i.caffold,n g. P,1111" ,trl';Jv. ,1rdnl 
for 1ump111g h .1rrc l, .mJ IUI)',,,. 
for unbuniing Che plug., Jlld for 
co mple t ing a -.crccn 111 do uhk ­
quicl 111nc 

Unl1lcl ) 1)b JCCh. ,uc h .1, ,m 
umbrd la ,md ,I "Jll ·rini l',tn , 
,tppcJ r from lune co llml· 

l°"hl''l' ,l", ird )OU hnnu, 
pomh ,f )OU grJb th\."lll 

fhcrc Jr c four -.crc\."n, m ,Ill 
but completing lh\." la,1 1,ill'' 
)OU ba ck loth l·fi 1' t JgJ 1n""hcrc 
the going geb ro ugh\."r Li ll · J 
cat. M.m o h.1, nml' "'"'' hut 
hm11cd11n · 



When cu her run ou1. good­
b)c Mano a nd ba d lud, 
maiden. An C"<tra hfc l'Jo gamed 
1f )Ou rc.1ch 10.())() pomb 
KC)'bo.ard an d JOys11d. optlon'Jo 
arc also a \ ailab lc. 

In play 
An 1ns1ruct1on page "''h :1 
smattering of ammat1on is dis· 
pla)ed and 1hcn on " '1lh the 
gamc. A rath e r " oodc n Kong 
!iolands pa.b 1\cl ) alo ft. barreb 
m) Steriousl) appeari ng from 
around his lef t elbo \l.. l)o"n 
be lo\l.. a clo1h-capped Muno 
r uns"11 h a ruriousga1t, more a 
hopandask1 p tha na spnn1. The 
echo o f his foots teps is like a 
l)'pe" n1er clauermg but the 
sound of lhe barrels rumbling 
down 1he ramps l 'Jo par11cular l) 
cffcctl\e. 

To make Mari o Jump \Crh· 
ca lly. 1he Joy,t1d fir e bu tt on 1, 
pre ssed MO\m g left. nght. up 
or do\\. n 1s accomplis hed b) 
approp riale JO)Sllck mO\c· 
ment. 

Jumping to the Id ! or right 
takes a b11 of practice - )OU 
mus! pr ess the fire button and 
mo, e 1he JO)!iollCk. both a1 1he 
s:ime11me. 

Th ough 1he graphic,,, and 
amm auOn a re " ca k . once 
you\ e ma stered the con t rol, 
th e game 1s quite good fun 
Mar io fall s flat on h1sback \l.llh 
a halo roun d his head "h en 
fl:mc ned b) a barrel o r ha\lflg 
fallen orr a ramp Wh en he', 
exp ired for the la'Jol 11me. an 
oppor1 un11) ,s g1\e n 10 enter 
)·our 1m1ia1, m the top '-<'Ore 
sheet 

Unfor1una1el). )OU canno t 
then get on"1t htheg ame un t il a 
tun e 1s pla)ed. While this i'Jo 
ca tchy. 11 l'Jo of the beep-bu rp 
,·anet y an d can not be turn ed off 
o r int errup ted 

No use 1!1, made of the 6,.f!i, 
1mprC)SI\C nlU) iC facih!IC-'J,, but 
m,ne" a.sa Pre-relea'JoCCOP) - I 
beheH: the ma rketed ,ers1on l'Jo 
hkel ) to ha, e change s m 1h1s 

Verdict 
While there are hkel) 10 be 
be u er , ers ,on s aro und e,en · 
tu ally. thi s is by no mean s a poo r 
one. It f:ub,101a ke ad , an lageof 
th e 6,l'!i, e"<ctlleni graph ic and 
soun d facihllcs but s111I man· 
ages to pro, 1dc an entcnammi 
game. All m all.1fsa fa1rl) good 
a ttempt at one of lhe 'i.ll'ln· 
da rds'. BobChapefl 
RATINC 
Lotti .. . _. 
Playobillty 

U. ofM.tehiM 
0-.U V-

PC~ OCT08fR6-0CT"08[R 12.19l0 

Which home computer gives 
you so much software for so little? 

Em crtainmcnt for all: 
Vllk·oCl'K."'>., 04.95 
Mundurnn 09.95 
P.1N.x (OptkJNI Srl(·"-'-h) 1:29.95 
Othdlo £24.95 
Tunrw..•h of Doom £24.95 
AJn:murcC.1nnJJ..."-' (2495 
AJJiuorv,f A..IL,mtim.> Gtunts: 

.ill.n i:14.95 
AJ\ mtun· LmJ 
M1,,1on lmpt,-.,1hll.' 
\()(,Jou l .l,tle 
ln...-("oum 
Str.11~,·tA.h,.,.." 
~h,1t.1' l·un 111"11..1~ 
I\T.im1J ot Doom 
l;ho..,, To",' 
~ 1, • .,.,· hl.11\J 
(_jolJ..'11 \~"i,q.."-' 

Alpn'M.."f' 
(Opt1on,tl sr ... "-,hl 

TI lm.k.k-r, 
('.1r\X'.1f' 

('lw,l"M~mTr.111 
l lu,tll' 
Trn1-IN,wll..·(·11, 
( 'onnt'-I h,ur 
\.tl.k"l1G.m'll. ... 1 
I I urn Th · \\ l.1m1"t1, 
hw·:\-S.JcSo,i1.."f 
Am.1:11\J.! 
Att,kl 
Bl.l,10 
BI.M..l..t,M..i..~ 1\'ll.,..,.. 
Zm .1L1p 
\Jh,-:t"\.' 
Oklk. ... 8111 (i...,n1.l ... , I 
()ldk,Bllt (.1,, .. .,..1 ...... 2 
~ 1.ult'I S1m1.1l.111on 

Educatio nal : 
Llrh R(',11..iulJ.! 

lH95 
ll995 
(1995 
ll9.95 
ll495 
ll495 
ll491 
U4Q5 
ll 4 91 
ll495 
U4 95 
ll 4 91 
ill Qi 
l1195 
ll] Q5 
Ul.95 
ill95 
UL95 
UL95 

MlNl M.1lt"f 
All~,auwM1x 
AIK.'ll AJJ11,on 
i.A'l111.,fo1<.,nDl\1'-'1on 
DrJ1..•onM1, 
M1nu, Mb,1on 
Mt1t'l.w!l.lult1pl11.,11Kll\ 
Tou1.h Tyrul! Tuwr 
AJJnKMl Suh:r.w.uon I 
AJdmon Suhir.w.lK."1112 
~luh1pl11..u1on 
()i\l\lOn 
t'-,:linli.T,1111.ll'll 

~\lllli,...--,ltK'<tl2 
E..ui, I .c-.1rmrlj.! Fun 
&"!,!1nr1mi,:Cir.11nm.1r 
!':umh . .,..!1.l.~1. 
ll.u~,n.111 
T.,.·..1;.h Yi."11.1N.~I J-,1l.,\l.k_,J 

BA'>K 
ik')..'lm'k.-r,. BASIC Tumr 

Home O.,.,-ani..:11ion: 

U9.95 Graphu-..: PM..~~" 
1:24.95 StnKturaJ Er~necnng 

£29.95 

£29.95 
£19.95 
£19.95 
£19.95 
£11.91 

i:24.9; L1brn.11 
lZ4.95 Pn..'--rnmrnu~A.Js 2 
1:24.95 rf\.,.,...J.n\lTU"'A.J~ 3 
£24.95 Spcrt·h EJ11or 
t:24.95 Pn.,.,...i1ruru.n,.:A.ds I 
ll4.91 
i19.91 
ll9.91 
ll9.91 
l19.95 
U995 
l1995 
(1495 
ll 4.91 
ll495 
lll95 

m .91 
l9.95 

Pmt,:rammin1,1: la n f.,"-1..'ll'.:C'S: 
PASCAL Editor i99.9S 
PASCAL Lmlcr [79.95 
h1mJ,,J BASK' (69.91 
TI L,,._" (69.95 
E.J1torl A-,,...._·mhk,. (69.95 
Muu Mt'lno11 (69.95 
PAS<.:AI. <.·1,.1,r,.ll,. (59.95 

A.S.K.Appli(.-d Sy!>tCnl 'J, 
Kn owk-d~c: 
l liJc.•.u)l\St.,-l 
NunhTGulr .... .,.. 

Coll irwf..d ucation a l: 

1.b...L 
t.b.a. 

Pt"N"'-11 R1..,orll K1..,1'll11j.: U9.95 
Tl -99/4ASt J.rterP.11.l l 
TJ-99, 4A St,1rt1...,.. PJ1.k 2 
Tl-99, 41\ G.1me Wnt1...,.. 

J:9.95 
J:9.95 

Pt""-"'-11 R1..,-...in 
(Jl'llcr.1!1.ll'" 

I lonk· Rtk.li,.'-1 
llon'k·hn .. ull..1.11 

ll9.95 
l Z4.95 

LA,1·1~ln, 0495 
r ............ ut l -11l.Ull..L;JA1t.l, l l l.95 

Ot ll(.'r Ap1:,lica1ion ... : 
11\\l'OIOf'\ 
lmu1t.11i,.: 
~l.11l11i,.:l.1•l 
TI \\'nt1.."f 

(\Xi.,.-Jrn,.._...,,nlJ.:I 
Muli,ptin (~pn.·,k.l 

"ih1..,'I Prri,.:r,1111) 
..... l,ill'lk' 

T1..·rw11n.1l lmulJHM' 
M.11h, Rt1u11rK.· L1hr.11') 
Lll,1n1..il En~,nt.'-'1'11\: 

l1br.11') 

i85.95 
l81.95 
l85.95 

l85.95 

l85.91 
ll4.95 
l4995 
U9.95 

i:29.95 

P.w.k I 
Tl-99, 4A G.une Wnt .. .,.. 

r.~u 
<.-1...._,,Jx.1m.-,.P.11.k 
Rl\.'Oni KL'-1'-"f P.lli.. 

h-an 8cl"J,: Softwa re: 
M.nh,T1....,t1..'t'I 
~1.11h,T1..,t1..1'2 
Plw,K.,Tl,tt'1' 
<hl·n-1.,tl') Te-,11..,.­
B1olllf.'\ T1,.,1t"f 
I lun1..m BKllo1;,'\ T1..-..1er 

Bo nd ~M)Ciau .· ... : 
E.h)l,ik 

Lit1ll· Geni us Ltd: 
S.."r.J·,hle 

£9.91 

(9.91 
(9.95 
£9 .95 

£9.95 
f9.95 
f9.95 
l 9.91 
[9.95 
f9.95 

£49.91 

£29.95 

And is available at all these dealers? 
AJI branc h4."t> of: 
Al').'-",C.'.oml.'f,D1M"ll'h. 
(j,l.'t.'th O( D,,_hi_'rlh,m't-, 
John Lt"\\l', Run'iX--km'. 
W1J.,t,llkZ.1ppo. 
~tajor branches of: 
A,J.i. Bmn'-', <. ~ompolt.'I' tor All. 
('()-O P. C urrp., hne Fan.~. Ken,. 
f'hotom.1rt.1.1, R)nl.ln~. 
Srt-'lmm1..Tdt.fus,on. 
And:u: 
ABC <. \,rnpolt.,..., · !)1 Au,tdl 
Al.ht1..'1' - 11.irlm\ 
Ardw Alk.lK• BcJlorJ 
Al'~~i.t Sound SIL"\ t'fl.'ll,.~ 
AuJio~brt.t111lJ.! l.lMll.k."' 
Audio V1,KJO hn1...,....h.1m 
R,11,.1\,)11 s,.1tt(nl 

Lind\, R14.~ 
(_ \)11f,ux\J Tr.w.lnlJ,: 11.uhdJ 
("ornpt1k'1'~UIX'flll..Ul .. 1-

!l.t.u"kh.. .... (cr 
Couon TV~ P1..1t,hon,u; .. -h 
LA·an anJ Son -LonJt,n 
Dt.·h.1Ek,1n)l111.,- Lt)lllk,n 
O..mh.tm <. "ocnputCf"Jo P01.'li< 
~A1J!i, ·South.ampwn 
DoJ.ir · Ashton 
Fer1"1d., ~1..·wGbtll' 
G.U.ixt V .Jc.,, ~ l.uJ,woe 
11.m..lc.,-, Lt.•llk.•1 
ll.1m)I.I, Ll"lllkk,n 
Hdfl'f", C.imhnd~,· 
11,,11..u,(.'1"1lf'l1tL.,..,, M.1lllht"t1..Y 
Lu..J.1u Sum,., 
Ul,n I lou'-C l.lMkk,n 

Mk:ro Value- AnlCDl1.Jn1, Budu. 
M,d...hm.~ Cte\\,: 

M1k'tl11p Glotw.~tcr 
OEM Computl-n R~~ 
Pan;t, El1..'CtronKs- f k,n11°'1 
REW l. onJon 
Robo, Gla..'J.'()\-\ 
~icfw.:c StuJ10-0>..forJ 
S..1~-Loodon 
Star TreL. Video- W~oa.n 
T~anJHl~ W~n 
L1,m._.,....,..1 \'(!ud1ou)(' Readu~ 
V11..k'O PJl.k·c- LonJon 
V1,1on SIO«.' K,n,. ... IOI\ 
\,t,tu)ll 1.\.,-,c. Store -

\'<'dw,11 
And m;m, tXl'll..,.. lc.k.l1r~: 
Compllll..,.. Ston-..... 

Turn the~age and see 
the unbeatable. 

" 





The unbeatable 
TI Home Computer. 

Its all the computers your 
family will ever need. 

Buying a ho1nc computer is something 
you have to get ~·lu first time. It's too 
late when you've ~'()t one to find it 
won't take plug-in software. Or can't 
be pr()$.rr.1mmed \vithour an expensive 
accessory. 

Th e TI Home Comp uter is a 
real comput er system 

TI,e TI Home Computer has got the 
memory power you might expect 
from more expensive computers, built 
in. At its heart is a powerful TMS 9900 
16-BIT Microprocesso, Most odier 
home computers have only an 8-BIT. 
And you can expand the memory 
from 16K of RAM up to 52K. 

The total memory capacity is 
ll4K Bytes. 

A wid e range of 
software for everyo ne 

Another feature that makes the TI 
system so powerful, yet so easy to use 
is Solid State Software.'" These plug­
in cartridges cover everything from 
space games like Parsec"' to teaching 
maths, managing home finances and 
composing music. And the range is 
getting ~der all the time. 

It even has what 
professionals look for in 

a home computer 
CPU, ThtS 990016-BIT. plus 256l>11e 
Scrntchpod RAM 
Memory: TO£al ll4K b}tcs; 26K h)'hs 
ROM internal; up 10 36K ROM cannJ&es 
extcmal: 16K bu,lt-,n RAM expandable to 
52Kbyu,s. 
Ke)ooa..d,48KcyQWERTY,,lpl,alod, 
funttton l..ey au10 repeat. 
Sou nd: 5 oetav~ 3 sunulrancous IOllCS, 
notSCtone. 
Co lou r.16 fo,.eground and bodgrounJ. 
(lq.,t, re>olunon. 
1.nterfaces: CasM.11e. TV. 2 JO'f5tteks. 
nl.1m JX.'(lpher.i.1 pon. 

More than one 
programming language 

The standard programming lani.,uage, 
TI BA IC. is built into your TI 
Home Computer so you can begin 
p<Of,,ramming right away. But there's 
an expanded range of optional 
lang,.,ai,,e; like Extended BASIC, TI 
Logo, USCD-Pascal, TI FORTH and 
Assemblcr 

With these you can fully expand 
your programming skills. 

A wide rang e of peripherals 
Most computers lose a lot of memory 
when \'OU acid periplierals. Thell 
HonlC Computer is different. Every 
peripheml con~ with its own buUt.oin 
programs to keep the loss of memory 
to a minimum. 

The convenient Peripheral 
Expansion Systc'tl1 houses up to eight 
peripherals. Additional hardware 
cardssimplyplugin. You can even add 
a complete Floppy Disk Memory 
S1~tem. 

The peripherals include niemory 
expansion, RS232 lntetface, P-Code 
card and more. There's also a 
sophisticated matrix printer and Solid 
State Speech'" synthesizer -which 
youcanuse~th your own TI BASIC 
program.~. 

A lot more for no more 
The TI HomeComputergivesyouso 
much more without costing more. 
At today's price it's exceptional 
value. Take your family round 
co try one. If you never cry .,, 
it you'll never know what Ii 
you're 1nissing. 

TEXAS 
INSTRUMEN1S 

Creating useful products 
and services for you. 



DRAGON GAMES 
DRAGON32 

Stickman 
lights up 
.._ Cuthlx:n GoH Walhbou1 
...... Dra,on 32 ,.._ (8 
,....., MM:TOO<'al,41Tnno 
Road. St Austell , Cornwall 
(0726-34~) ,.,_ Cassette 
l.......- Mach1Mcode ... 
_... Nonc .... M allor~r . 
IIIO't-dc:alen 

After a \,\a,eof games based on 
shooting do\o\n aliens, and 
another ba~d on running 
round maze,, arc"' e no\.\ !>Cl for 
one whe re the gene ral 1dea 1s 10 
fill m -.quares. or the '4holc 
screen. by p,11n11ng'..' 

Objectives 
Cuthberl's main :um m hfe ,s to 
clamberroundalunarpad. fhe 
squares by SCH'n. "'Ith the 
corner of each ~uare being a 
swnc h Whenh e ha!lpa5SCdan) 
t\\.O adJ01mng sw1tche~. !hat 
Mde of the square changes 
colour, and v. hen all four Mde~ 
change colour the square hghb 
up. 

In play 
An m,ual d1.!>3ppo1ntment ,s 
tha t Cu thbert is hnlc more than 
a ma1chs11ck figure. although 
\,\'hen he gel.s skipping aro und 
the M:rcen )OU d1sc0\cr that he 
i.sa ,eryagalefigun: indeed. The 
program g1"es )'OU a great deal 
ofsub 1lc oon1rol O\ct his mo\ e· 
ments. t hough th is does take 
SC\eral pla)-S 10 get to gnps 
with. 

A JO)'slick can be u~d. o r 

.. 

keyboa rd control "ia 1he arro" 
kC)'S. with a Mnad, at the space 
bar to make Cuthben Jump. I le 
can only leap "hen 1r:nell 1ng 
horizontally. but )OU han: 10 be 
careful )OU don't do 11100 near 
1he edge of the fram e or he'll 
plunge su1cidall) out . Other 
ke)'S)Ou'\I need are the B key to 
frcc£c 1hc ac110n . .S to set it 
going aga in. and 81oc hangc the 
colou r of certain !>Crecns and 
make them more suitable for 
black and "h1te TVs. 

The first frame stans wuh 
four meames lollo ping after 
Cu1hberl 10 a catch) boogie· 
woog1e beat. 

Dcsptte being called Moro­
mans. the othe r side gets smar· 
ter, and the) 'II c:"cn1uall) be 
Joined b) 1hc1r chief. "ho's 
super-1n1elhgent . 

Poinis arc scored for each 
hnc 1h:11 changes co lour . each 
square hi up. and a bon us and 
an c:ii;tra hfc \I.hen a "'hole 
screen is filled. Subseq uen 1 
screens nat urally mean more 
Mo ro nia ns. more speed. more 
intelligence. and less chance of 
survival. thou gh 1f )'OU score 
over .5(X) you can ente r )'Our 
name in 1he M1crodcal ll all of 
Fame. 

Verdict 
The idea 1s to set the lunar pad 
alight. and all hough Cuthbert is 
not a game to set the \I.Orld 
alight. 11 is \Cry entertain ing. 
and something I can 'CC myself 
com,ng back 10. Good but not 
qu11egrea1. MikeCerrard 

RATINC wt!........ fltfltfltflt 
....,...., -fltflt 
u, .. u tta....- fltfltfltflt °'.,......... ~~ 

DRAGON32 

Rushed 
direction 
- Movie Produttr ..... 
D,a,on 32 Nol £7_95,...._ 
S1U)' Soft warc .61 1llomJu ll, 
Nort h Wc:ald, l2ppn1. Eac:.1 
,._.. Casscnet__.... BUK: 
._ ..... Nont .... Mall 

""'" 
An ad\entu re game: based on 
rhe mO\ie business sounds hkc 
a good idea, bu1 unfor­
lunatel). hl..e film companies. 
)Orne sofl\l..t.re pubh~hen. arc 
pro ne to exaggera1mg lhe \IT • 
tucs of their producb. 

Objectives 
Se1 dov. n m Wardour Street. 
t he heart of London\ mone 
induslr), )OU pla) lhe pa n of 
en1rep reneur Peel..o Sputbcrg. 
YihO has a script to turn mto a 
film. The fimshcd film 1s some· 
how alrcad) l)mg m one of the 
rooms of a film compan) ·s 
offices. and )OU ha,e to find 11. 

The casseue comes "' 1th a 
pair of 3·D glasses to enable 
)OU to look at the spc:crnlly 
produced cm er ·fo r ef fec t' . 

In play 
The optional in~trucllons ex­
plain that )Ou' II be g1,en a 
speciall) c~n film ..cnpt and 
)Our fi~c JOh will be 10 find a 
bac king comp<tn). You' re 
shown s1,c names like MGM 
and ITC. a nd h;ne a generous 
ten attemp ts m "h1ch 10 get 
one of them 10 back )OU. 
You're not told ho" to do t his. 
but 1n fact pressing an} ke) on 
1hc 1..e)boa rd "'II get )OU 
some respon-.c from a random 

se t of messages. mosll) rf'fus· 
als. 1111 al last one wi ll S3) 
·Yes. 1,1,e"II make 11.' 

ext step is to choose )Our 
budget of any thing up 10 S50 
milhon. and )Our shoocmg 
sched ule of up to .SO da)'S, 
befo re )OU beg.in 10 mo,e 
through the ... anous rooms. 
each mo\e oostmg)OU one day 
and half a nulhon dolla~. 

Along v.,th )Our locauon a1 
1he 1op of 1hc screen there may 
also be a helpful or OOl·!JO­

helpful random message hke 
·You find a European Oistri· 
butor "ho pa)S )'OU S2 mil· 
lion.' I proceeded to \ISil 

room.s such as 1he Ed11mg 
Room and the Prenew 
1llea1re. "hose brief desc r ip­
tions make feeble auempb at 
w11. and 1hcn on my 14th mo\e 
I found 1hc film. and the game 
waso,e r. 

I 1ried 11 again. and guess 
"ha 1? Yes. the film was m lhe 
same loca 1ion. The " hole so­
called ad,en 1ure had las ted 
about f1,e minutes. I certainly 
had noinchnat1on to look round 
lhcother rooms. there bemgno 
grap hics and hulc prospect of 
surpnscs. but my re\iC"-Cr' s 
duty made me go round again 
and I dlSCO\"ered such hilarious 
and ungramma1ical 1rea1s as 
·woops! Women s toilets. you 
better get ou t fas! (1f you' re 
male of course)'. 

Verdict 
Thi s piece of silly software 
.should run and run ... and 
prefcra bl) as for away from 
me as possible. Mike Gm-•nl 

RATING 
lastift& appu l fllJ 
...., • ...., flt 
Use of tlite m.clline fllJ °'.,....... fllj 

PC'N OCH)Ht::Rf>-OCTOH[R 12. l'MJ 



50 AMAZING GAMES 
FOR YOUR 

16/48K SPECTRUM 
ANDZX81 

Due to the 1ucce11 of this ,mazing games ''rv· 
we c1n no::!~~: :r:n~t~l~.:_an equal y 

Now onlr £1 .N ••eh 

This tape cannot be purchased 1nywhere else 
and must not be confused with Inferior games 

from any other source . 

1 O games fo, 16148K Spectrum ............... only £3.00 
Defender fo, 48K Spectru m ...... ............... only £2.50 
Kongfo,Spectrum .......... . ..... only£5.00 

All pricM indude post •nd ~ · 

We require arcade quality games for the 
Spectrum , and can offer up to 50% royalties for 

the right games . P~ ase send your game at once 
for Immediate attention . 

Atl orders sent within 3 wOf'king days . 

Post your cheque or po1t1I order quickly to 
avoid disappointment to : 

~ ANCO SOFTWARE ~;:; 
25 CORSEWALLSTREET, COAT8RIOGE ML51PX 

.BambyJ;{ 
SOFT ~~ 
WARE~~ ~ 

For catalogue please contact 

BAMBY SOFTWARE, 
LEVERBURGH , 

PC~ OCTOBI RMXTOBLR 12. IIJt!.\ 

ISLE OF HARRIS 
PA833TX 



P()IProgramCards 
For yourdc lC'ctation this wcC'k we have two 
new programs - for the Dragon and the 
ZXSpC'ct rum . 

The Spect rum program. from Keith 
Briant of Weyhill. Andover . H anis. should 
be of int<'rcst to clcctro nia C'nthusias ts. It 
ca n be used to eva luate the oomponents 
needed by a SSS t imC'r to obtain a speci fied 
output waveform. 

'The Olltpul wavefo rm of the SSS is 
governed by three componC'nts. The 
progr a m calculalC'S lhe preferr ed values of 
the rC'Sis1ors required for a given wal-e­
form. For newcomers to el«:l ronics. 
resistors a rc gene rally made in standard 
sizes. These size, are the pref e rred value, 
and arc usually the most casilyob1 a mcd. 

The prog ram takes as its sta nin g point 
the value of 1hc capaci tor you wish to use . 
The capacitor 1s gencrnlly the most 
expens ive compone nt in the circuit. some· 
times costing more than the t imer . When 
the value of the capacitor is cntC'rcd. the 
program evalua1es the exact values of the 

~ProgramCcrds 
Comooser Card 5 of 11 
8331 cdst11 

3C-t0(t GOSUB 350<_1 

r~1s tol"I a nd the n finds the nearC'SI prdC'r 
rC'd values. Using the nea rest values the 
new time pC"nods arc evalua ted, and finally 
from these the changes from the o ld 1,mc 
pC"r iods (which "'ere entered at the begin· 
ing of the progr am). You arc then gl"e n 
options toch a nge the val uc of I he capacitor 
or resistors or run the program aga in and 
alter 1he time periods. 

Using this computer-a ided design 
(CAD) idea . you can tailor the c, rcu1t 10 

your requirC'ments wnnout hanng to hft a 
soleknn g JJOn . 

Eve r had problems doing anagram, in 
cr~ words - or many othe r puzzles fo r 
that matter ? Mungo IIC'nmng of Irvine . 
Ayrshire . has sent 1na program that~hould 
be o f some help . 

Ju st run the program and en ter the 
anagr am. The progr am v.ill then go 
throug h all the (JO'\'iiblc permutations o f 
the leu crs. Take note of the number of 
pos..s1ble alternal1\CS. beca use the more 
I here are. the longer the progr am "''1ll 1ake. 

300 1 REM o PRINT RC11JTJNE +• 
3 00 5 FOR 00= l l O r.OUNl l 
3007 I F LEN (NI$ COO>) 2 THEN '" '.,• 
30 1(t Rl $=STR<Ji (Rl (0 0) l: Rl_1i':",....J Df. 0 I t•a l •. > 
3020 NT$(00)=NT$(00)+F<l 'S+" : " 

If )'Ou 5C<' 1he lct1C'rs appr oach ing a word 
you know , )'OU can Slop the progra m by 
pressing lhC' space bar or a number . If you 
press a num ber, the n the lette r point ed to 
by that number. from the left. will be 
swapped. Thi s enab les you to reac h the 
v,oord mor e quick ly. 

The routi ne can cope wit h words of up to 
ten lcners . but this can be changed. 

If )·ou have a program that you have 
v.ritten and that you think others would 
like to u~. why not send it in to Program 
Cards? Just send a cassett e or disk with 
)"OUr progra m on . If possible send some 
notes on how 1hc prog ram works and a 
listing. 

We pay for all the programs we 
pubhsh acco rding 10 origina lity. good 
programming and length . All cassettes a nd 
disks will be re turn ed as soon as possible . 
after going through our referee system, at 
our C'lfpC'RSC. Send them 10: Progra ms 
Ed itor. PCN, Eve lyn House, 62 Oxfo rd 
Street . London WIA 211G. 

Ori, 1(48K)JOri, 8111<111 Bowor/Cont 

303( -t B=A+LEN(NT<:5(00)):11 [ 1 :,8 1HF.~-' A- ... ,Ui+J: i:sl E.NlNfti\1)0))+2 
3040 IF Y :>24 THEN GOSlJft ",5 80 > TIJt,tJf'Af 
3070 PL OT A, Y. NT$ (l]Ql 
3 080 A=8 
3 100 NE XT 00 
31(-t4 PLOT3 . 25 ." PRESS ANY IE.Y TD Cl tMIIMllE' :G~T M'.t 
3105 DOKE 621,48920 : POI f' 6l-,,,4 
3 1 10 RETURN 
3500 DOKE 621,48160 
35 10 POKE 623,24 
3520 CL S 
3530 A=l:Y=4 
35 40 8=1 
3550 RETURN 
3580 PLOT3, 26, "PRESS AN' f.E'Y TO r;n mm 1 r,r XT AGF" • GcT AS: GOTO 3500 
5000 REM "** 1=.Ul I MU1Jt:: 
50(•5 RES T ORE:FORI=l TO 16:REA[l OTA$·Ni= x rr 
5 010 CL S 
5(-t20 PR I NT "Wh1ch note dn yot.1 Hllih tri cr,rnf}e. 1 " :COUNT- 1 ; 
5030 INPU T "Numb~r "; ED 
5040 1F ED>COUNT THFf'I ProNT"Nc.t .,{(?, vrr:~d ''.WAI 111n;GOTO 5010 

3000 OOSUBlndreeettcreento ..... 
3005-3100 PYtnl .. cumntnolNon.,. 

8CfNn,-*'Glnlo8CIOOUl'lt 
ICINf'lec:romngtl 3580. 

3104-3110 A.- window .n.r llft/ key .. .,.... 
3500-3560 A...clCrNtltoful 
3590 Ntxtp-oe,prompt. 

5000-5010 ANd .... ,,-.o1-.e1 
linlilll,112 . 5020-5030 ............ __ _ 

5040 a.. .. _..,,_ . 
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5050 PRIN "F·resent note numbP.r ";EO ; "\i. "; 
~A16lt It-- LE::.N<NT'$(EI))) .:.._, THEl'J '•'-' 1 

5(170 RL1i-STk1o<RL<tO>) :hL.<t-:•HDS<RLi>,..;,l..EN<R: LS> ) 
508" NT'fi (fl)) ==eN I~ <fl)) +Rl.f.+ ' : " 
50~A PRJNTNT<fi<ED' 
509~ PklNl"C.n oct~>1e "ofJt (l:r, 
5(1<",16 PRlNf"New octc:tvf ::r,f-.TtJC$.:O(sh-1L(OC<fi>:lF UC <(, OR OC:·6 THEN 5(19 
6 
5097 OC (ED> =Ol 
5098 PR!NlOCS 
~10H JNPU1''N~w note'';Nff 
5110 REf-'EAT 
!512l1 REA"" DTA<J, DT~ 
s1;H I F NT$~DlA$ rHEN Nl$(ED)=Nl.:NT(EDJ=DTA 
5140 UNTIL DTA$ "REST" 
515<1 IF Nl~ ED) Nl l THEN Pt"(lNT''llntlol not known":WAIT J00: GOTO '5050 
516A INPUT''Not~ l~ngth (rPl~llV~)'';RL(ED) 
::ili'(1 IF NT!li (E D\=' RE~T''THt:t-J NT$Cf.Dl=" ":GtlTO 5190 
5175 PLAY 1 • O, 1, UJ{HtRL (t;O> 
~18H MUSH 1 ,0 ( ( t,-t,) ,NI 0:))l, 1.L 
5190 WA1T RL(ED> iil '-1:PLtW \).\),.U•'-' 
5200 RETURN 
60( 1i..1 REM *** INS I HU( f 1 tiNS "•• 
6l110 IF A11' >"" HIE.M 6030 
602(1 PRINT''Do you wc:1:nt instr·11cl1onc; (v/n) ":GET A1i: IF At>= " N"ORAS="n" 
THEN 90C,C, 
6025 CLS 
60-~,o oor:F.: 6..::.J .. 4816~:1:PUI E. t:'l ':":.2-:.:CLS 

5050-5090 
509S 
5096-5098 
51()() 

Pnnl MIS bmM preeent l'IOle 
Pmc lhenollt 'S OCUlve 
Get new cx:tav• Got--

,V.Progran,Cns 

5110-5140 

5150 
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60 40 PRINT" INSTRUCT IONS" 
6(15(1 PRINT 11 ------------- ... PRIIH 
6060 PRINT"Th i s program allows you to type in ":PRINT 
6070 PRINT"mus i c . (your own.or oth5tr peop1P'!f, "•PRit.Jl 
6080 PRINT"compo s1tion!i> .pla y it bc1c~ 1 pr1r,t 1 t ":r·r<tNT 
6090 PRINT"onto the screen etc. ':FRINf 
6100 PRINT"You may t ype 1 n up to ONE l HOllSAND ": F·fdNT 
6110 PRINT"nol Pa over ri t;EVEN ocl°'ve ri'r1g&1,wn1L;h •:rRJtl 
6120 PRINT"1nclude s over EIGHTY di ffe1 ent nCJtes " :PR it-ir 
613( 1 GOSUB 8900: REM TURN PAGE 
6 140 PRINT"F1r!itl y,you choose wh1ch octave yOl• ":PJ" <lNT 
6150 PRINT"w an t to st•rt on. See p~qe qq of thrc> ": P} JN I 
6160 P RINT"ORIC manu c,l for a des.c:r1pt1on eotc. : l·.ltlr 
6170 PRINT"What you choose r:an hP- rhc1n9ed ~t r1ny '·F'! Ji.JT 
6 180 PRINT''&tage to q1ve thP full notE r~nqe. ':P~Itll 
619(1 PRINT "After typing 1n the octilVP.the prcv..ipt":;.;-1 j:H 
6200 P RI NT' ' ~Wh1ch note ry, will ~ppfor.ro th1s :f·fiil~I 
6210 PRIN 'f"you mc1y tvpw in onil r,f thP nob:;. ":rR.lNT 
6220 PR I NT" l"rom the top r1qht of thP e.crel::o11,nr a' ':r·rHNl 
6 23 0 PRINT" co mmand (~ll de!;cr 1bE:-d 1 .. ter). '.PHJtJI 
6235 GOSUB 8900 
624(1 PRINT"T ype 1n the notes. i n t hP forn, : 
6250 PRINT 0 LE1TER( 'iitgn).s . g . A or 0# or REST 
6260 PRINT"After a note har. been typed 1n )'"Olt 
6 270 PRINl "w111 bP. cus~:ed for 1 ta ~ rel at 1 ve note 
6280 PRINT"length ' .Thi s i v: how m-'ny bent,;;. the 
6290 PRINT"note will be 1n length . (You decide 
6300 PRINT"later how long each beat will be} 

.. Prtltl I 

Pr<!Nf 
II F-RJ Nt 
" f·PINT 
" PF;JN:-

6310 PR!NT "When you have done thlf':,you will henr·' 
6 320 P RINT"tha note • .and wi 11 thl?n be a$~'ed tor ' 
6 330 PRINT" anotljer note or command. 

FP.ltH 
PRJ.ll 
PF<!Nf 
PRlNT 
PRINT 

6335 GOSUB 8900 
Continued next week 
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YO•.lvr P,Obably htMd iK)C)UC MACHI\IE CCXIEO ~ and 
tnoutJ1t ··so wNtl How CM1 they ~ rM7 ' 
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... ~ ... ~ ···"'*'*"·•1• ... ,.,l( ... JJ(~\d,...-t ....... i.u-.. ........ _..."'" ......... ~ ............... 
~ .. ~"'IO; ..... ,......._'lr 
ADDRESS MANAGER ... 
W0t1Uon lnt 161< anti 48KSptttrum.., 4.8K r: wlfl store. I~. 5drct 
anti rn,~ O\l'el' 400 luff addf~s fOYff 1500 lf'ldMcJu.lil namnf . 

~=~~~~~t~FNkn 
• fUU SCRl(N INPUT and EDITING - ~ ll •s .a pq M r: 

h3pptns with .rnffl. Ot'ffte anti TAB Conwnaods 
• MULTIP LE INDEX .ING - J way u~-Ot'flrlffl inde'A: m.tbln 

you to Ckf~. cau~. s.t'l«t anti p,lfll Mtun as J'lttde<d , 
!~.al lor lnt more SClpMtleated appkM.IOnS I 

• INSfAHT R.HPON.st: - yn. ~ p,ogram ~ """'>' ~y t.JU 
• SUP(R fRIENDLY - ct.aln-proot, eA:trffllriy e.asy to use Mld 

~IIClltf"ltlfl.lwtiythat&'\SK:c.an~be 

MANY UUI 
• AT HOME - fstorng aock'ns.es, P,lfllng Cl.A: Xmas Card t.sts 

'"' • ATWORK - lotm.t1k>rdefwork.nnMl~dtl'tttory , 
soniog CU5':0men into ~ .Me.H. - you moose 

• CLUBS - p,n<iut !'11ffl1bffs 111t. M.>rt drtfnMt c.atego,in nc 

SPECTRUM CHESS Dare you face The Tur, 
The origi,nai Turi< was .ll"I ~tt'rth CMtury automaton. a 111~ size 
~t l,gu,er~ in Ttrt.Mcostumraod :itMf'd 
Det'W'ld a WC>Oden cat>tntt on when a chni bo.wd and piecn Wffe 
pia<<d 

OCP now offn you the rwmtieth CMtury eq.,iv.alent at th.iM 
Turk - .J ~ Computer p,ogr.am 

TIM TMrk chat~ you to • game of Chea.I 

r~~~:· ,,,..,. \\ 
• 8UTZ CHESS AGI\MT THE CLOCK ~ ~ 
• TWOPlAYEltMCOE 
• l..NNSHED GAMES CAN BE STORED 
• RECOMA.1EI\OED MOVE 
fUlL INSTRUCTtoNS PROVIDl:D 

-------------­'°" ON1N tO OJ'IOld C~ ~ UO. PO b 9'. 0,Jo,O ""'-,w-,""' 1r,,.,\',(I \\A',AC.l.lt .MU<i\ ',pi't l ,...,,ff\ 

~~R.11t[8~Hr:h, 5pfoctr1M'!""f 

CHCSS tHE n.B.wl89$rAICt'I ~any 
MAC...: cOOE rnr rOOl • £'f-,s "«h 

Sendcntq..Jt ,l)OKAlo, Otf o, ACCrnNo io~.-ctdrns Ori ~ 
or~ .......n ACCES'S No to 1()1!,,JJ 6fJ::l866 

NAM[ 

"""'"" 
POSTCODE 

Av .. Lat>le fr om mos,: bfanches ol 
W H IMITH .and ocher retaolefs 

re,. OCT"OOERMXTOBER l ?.198.1 

FOR THE BBC MICRO 
SOFTWARE 

TINY PASCAL - Pa~-T IS a 16k Eprom program capabte ol 
compjling Source P~ inlO • c:ompa,c;:1 and very fut headed · 
interp,etive-<lOde. Fulednof anddisc--aupporcareindudedandlhe 
programissuppliedl098thefwithoomprehensivedocumentalion . 

PRfCEtst .00 + V.A.T. 
X CAL - NI e )(pe(t ComPIMr Aided l ee nwlg padtaoe in 16'( 
Eprom and sopport disc No progran'WTWIQ Mull req..*ed 10 

=~;:=:::.:~~:. ·driven. 
PRfCE[IS .00 + Y.A.T. 

FORTH - FtG-FOATH in e,c Eprom to,getM!"with manual . 
PRICE [ 34.72 + Y.A.T. 

LOGo-FORTH - A 16k Eprom program introducing lhis W1fY 
l)OW9rful but exttemety triendty Tunle -Graphcs language . Usefs 
also have tul aoceu IO the flg-FOl'th suppo'1 nudeus Ful 
documentation IS included . PRICE [59 .00 + Y.A.T. 
(Spt,da/ di$counts avaJ/ablra lor «lucabonlll Hlabishments for .i 

tlw, abovtJ soltwar•J 

HARDWARE 
Always in slOCk Pnnters, Disc Drives IC"s MC. 

FOR THE EPSON HX20 
SOFTW ARE - FORTHROMindudingluldocumentar,c,n £34.n 
HARDWARE - Expans,on UM. Paper. Microcassenes etc . 

PINs. phone /or quotes 

Reial/Mail OrdefSJDea.ler encµries IO 
HCCS ASSOOATES 

533 Ourhlm Road , Low FeH, o.tffhffd , 
Tyne & Wear NEI 5E.Y. Tel . (0632) 12 1124 

Retail sales also at: 
HCCS MfCROCOMPVTERS 

122 DetW*n Strwt , B lkkbum , Ulne a. Tet (0254) 872214 



555 
8331Fflf2 

10 Setthedatapo1nter10thedata 
inllne40andrNdthtprefefHd 
valuesir*>lhearrayv. 50 

20 Define the luncionl land H 10 
ev...,..ttthelowanclhighllme "" 

30 -· DehFNrandFNIS. 70 

"' Selthemuandm,nv....._lor 
the reMlof's . This .. "'° 80 
nduoettherft1Slorpr9ferr«I 90 

210 CheckrellSk:N'IUHIOSMif 250 
lheyarek>OtllNII . 

220 GOSUBandpm1theexect 260 
vetuetoftht~and 
rttislofl . 270 

230 Forbothlheretlslcn ,ev•Wi. 
thtpowerot10(12il1, 123ie2 280 .... ). 290 

240 . . andfindthtl"INteat 
pr~e«edvatue . 

ZX Spectrum 
ZX BASIC 
Application : Electronics 
Author : Keith Briant 

90 PR'.I.N T "C1: "; c~" Alf"' " 
100 P' OR l •1. TO ~~ri R~ ~IT R~~R:4~" ~f;~:!~ic,:; ~e~~ Ovtpul Ptrlod l• 
u se '.IUPUT " H i.'i)h Outpu t P'ilfiOd (. 

-~). ";h 
160 :i..-h-l <•0 THe:U &e.~P .~ >,G P 

AINT .... Lo• Pe riod aust be LES­
~ t han H igh Ptriod,": GO TO 1.40 

1.70 1.NPUT " C•P• c it or V alu e {.u.F ) 

· 1~,C DXH rt~): L~T t•L · L~ Rl2l 
•f'N r ll 

190 Le: T t•'"I · Ll!!T Rt1)aptN 1·,1- Rt 
a, 

200 II" r ( 1> >•• OR .- C2} >•• THe:N 
eEe.P ,15 ~10. PRINT ''" R.e.s \ stor~ ~ 
,.. TOO L AR.C-e:.,," · " Ple.ase. incre. .- 3 
e capacitor v..i lue, ' GO TO 170 

Y ... (the°'*)'OOC#'ibuy 100 
_, 

1'0 
Set bofde, ... and pepel' 150 ........ 180 
Pf'lnt ... andOOSU810dr9W 

11'"""""· 170 
SetdlU~IOdmliMIO, 180 
and dell-. "' Ind O 
De&l:bdtlnitdchlnc:Ws 190 
PT'lnl:N~ofC1 . 200 

Settt.correctpowerof1.nend 300 
get the nMf1III prtNff9d .,...,,. _ 310 
PMt1hep,eftirredv8tuesUling 
lhesubroulineelh100 . 320 Won<Ollt ... ___ 330 

lhep,eMtred vMJea. 
PromptlOc:ot*'lUt. 350-410 
Pm:lhtmenutorM'f'ln91he 
p,ogrem Of ....,;ng veluN , 

PMtrNil&OfYaluNll.lbrouunl . 
Gee lowlime period . o.,.....,...,._. 
Ch«*. lhlit lhe low i»riOd" .... ..., ... .....,_ 
GetthtCll)l(:IIO(YakJe 
Drlrnenlfonan• raylorthe 
,....,,.ll'ld~R2 
Ev ......... R1 
Ct'**resaslorSIZNIOtNif 
lheyartlOO*Qe 

o.o.....,. 
SM<:tlhehrunbetlOjuml) ... 
Jumptolinenumber . 
Getendprinttlwv.,..oflhe 
~end,umpl0200 . 
Drawr ... Slors endCll!)IICdOrl 
ulheyer e an*Chedtolhe5M -· 



Twillstar Computers Limited 
M icrocompute rs. Per ipherals . Softwa re. Service Contrac t s 

BBC Microcomputer 
BBCModelB 
BBC ModelB + dlskw,terlace 
BBCModelS + Econet 
BBCModelB + Econet + disk interlace 
BBCSpeed,Syn theslset" 
BBC DtSk lntel'faoe Kn 
eoomee 1n1et1ace 
BBCAIO B UpgradeKit 
1·2()pefatingSys tem 
BBC ViewWOfd Processor 
WOfdWiseWord Processor 
Beebcalc~OM Based 

BBC Com pati b le Disk Orlves 

100K 
200K 

s,no,e 
r,'.17500 
£:24500 
C299 00 

Dual 
C379 00 
£499 00 
C599 00 

<39900 
C46900 
£44600 
(51600 

CS400 
(10900 

.. . . (70 00 
C5000 
£11 SO 
CS900 
C4500 
C3900 

400K --.a 80 T r adc SWIIC:h 

£40 00 per dnve 
CIO 00 per dnve 

S4tMoe Contracts to Education AuthontJes at dltoounl. 

We welcome Acce$S ~ and Barctaycard :S: 
Al pnces ineluSNe of VAT 

PIHM add canlage - CS 00 lor large items 
C2 SO lor smaDer items 

NB - no delivery cha r~ on large ordert l 

Green 80 Colu mn Monil ora 
Green Screen Zenith 12" 
B8COtficaal12" 
Colour Monitors 
Mee,ov 11ec 14#1431 
High Res 14 • JVC Mon1IOf 

• cassette Recorders 
Ottic:sal BBCCusette Recorder 
Oau,xComputerCassetteReoordef 

<259 00 

C8900 
C9500 

£287 00 
C228 00 

. 
,.. ===~~~~e r~ ... ,o.~j ...... .. 

!FcJ~r · ~ 
£295001 SIAAll.i'I' I 
£42500 
£30500 
£37500 

Parallel Pnn1er l ead C1300 
2000 Sheets o4 Fan fold Paper C1500 

,.. .:~=:y;meelwtth 2KButter ~ t 425 oo I s1:,. 11UY j 
Sil\ler Reed Printer/Typewriter Inc RS232 
lnterlace(JustpfugtinlOyour BBC ) t41 S 00 

We have many more Items In stock , so why not give 
us I call on 01 ·574 5271 tor further Informatio n. 

Tw1llstar Computers Ltd . 17 Regina Road. 

Southall. M1ddx Tel 01-574 5271 
Open SIX DAYS A WEEK - 10am Sam 

The big name behind the big names 
When it comes to micro software ... think Midlectron first. 

If you 're buying packaged software , it could pay 
to talk to us first. 

We've got large stocks , in most popular 
formats , ready for instant despatch to you . Backed 

(mi«oP,o) WOROSTARIMAILMER GE 
OATASTAR 
INFOSTAR 

RAP ·£ 
390 
175 
295 

MICROSOFT. MS·DOS BASIC INTERPRETER 269 
MS.DOS BASIC COM PILER 303 
MS·DOS FORTRAN 269 
IBM·PC FLIGHT SIMULATOR 

OIGITAl RfSENOi PERSONAL BASIC 86 103 
PASCAl MT+ 80 254 

by our in-depth technical expertise to answer your 
queries fast. 

And when it comes to buying at the right price. 
it could pay to check out our prices right now . 

,N Ill )'s TATI: • PU1 80 
C BASIC COMPI LER (CB 80) 

I.US. d BASE II v2.4 
FRIDAY• 
d BASE PRIMER 

EASY WA ITER 

IISO RCI M ' SUPERCAL C II 

FOX&GELLER OUICKCOOE 

ARP-£ 
398 
362 

437 
190 

182 

190 

200 

I === -- · - · --- -- - -- - - - -- - - - - MIDLECTRON DISTRIBUTION -- ·--- - - -- - - -. - - -- -----
PCN OCT0 8ER6-0CTO HL R 12.19tl.l 



~ProgramCards 

Anagrams Card 1 of 2 
8331ANl l2 

'2 0 RE" ANAGRAM PROGRA M 
3 0 CLEAR ~ 
40 CLS 
50 PR I NT Et B. "ANAGRAM PROGRAN" 
bO PRJNT • 19 3 , "TVf'E I N ALL ANAGRAM LET T 
ERS " 
7 0 PRI NT it 22'!5 . "FOLL0 WE1) BV 'ENT ER ' . " 
00 PRINT • 2 8Q , "LE T TEAS I 

90 INPU T At. 
1 00 IF At, •""' rtlEN :SO 
11 0 PR INl 
12 0 Zt, • A t. 
130 REM SORT ARRAY A• 
140 O-LE N (A 1o) 
150 C•O 
160 FOR 1•1 TO D• I 
17 0 S • •ttJD •CAt,, J. J) 

J BO . Tt, • t11D t, (AS 1 J-tl , 1 ) 
190 JF S• • Tt, THEN 240 
2 00 B1o•LEFT t. <At, , J - l) +-Tt, +S t, 
2 10 JF LENCA•IJ 1+1 THEN Bt. •B t; +RIGH T1o(A t, , 
L EN<A• ) - 1 - l l 
~20 C•C+J 
230 AS•B t. 
240 NE XT I 

30 -SOO-50 Pm, .... 
ecHIO --90 g::=s,.,_ 140 
160 ---170-180 O.CIX>nNCUtiveCNracter1 

190 ~rom~Otdertheri ntxt 
200 ~ .... $$ ....... _ 

~Progr.nC.rds 

Anagrams Card 2 of2 
8331AN212 

210 
220 
250 
2eO 
'Z70 

200-340 

350-360 

4 70 IF J,• 0 OR J>•LENcs r, 1Sl:;)) HEN ~60 
480 5P•SS - J 
49(1 P RI NT ''l;HAUlHNO C'HARAl. lER " : ,l 
:500 P t, • LEF' ft, (f' t,, J) 
'!51 0 GOT O 69 •.t 
!i20 T• r ll"IER 
530 t'RIN f 'ro CON TINUE:., PRE:SS THF SPACE 
BAR" 
-:4lt IF l JHER ! +- ·11 IHFt~ 54h 
:>50 IF lNt(l:Y • .. ., I..._N ~ u 

560 1•1 
!>70 If · t ·LEflCA • ) Htt:N b<i'U 
580 1F I l JHE N I F- 1'110 .. CA•,I ,l)•l'1 1D• CA$ , 
J -J, 1 > THEN /~U 
5 90 a • • LEJ· r• (A $ , I I> 
bOO I F L EN<A • > 1 n 1[.N EH, l:l$+ RJG H T 1"CA'l, LE 
NCA 1o) -I) 

610 P $ -f" 'l -iMJO .. CA ... I, 1) 
620 F<£M f-US t-4 A1- AND I ONro THF- BTACI 

470 Check lhat the nutnbtf II v•lid - MovelNat..:::k~IOthe 580 
~char.a. 

490 k'lformtheUMro4tMcurrent S90 ...... SOO Put chars ll'IIO PS 600 
510 =r..:=""" 520 G4ttthellmefvalue 010 
530 Prinl•prompt 630 
540 WM•white 
560 ='==:s .. 640 
580-570 050 

Dragon32 ~~:,~:nong 
Dragon Basic 
2'!50 D•D - 1 
260 IF C (t THEN 150 
270 PE•l:FOR J• I ro LENCA • > :PC: -P E•l1N CX r 

1 
280 C•I 
290 FOR 1•2 TO LENCA • ) 
300 IF N IO • (A • ,t , l) •NJO 'l <A•, 1-1 .1 > THEN 
C•C+l I IF I LEN CA• > THCN 3 4( 1 
310 IF C < 2 T HEN 3 40 
320 PR• l1F OR J • I ro C I f-'R•PR ~JrNEXT J 
3 30 f>E:• I N T (PE/PR> 1 C• I 
3 40 NEXT I 
350 PRJ NT " THER E ARE ":f"'E: " AN~RAN S" 
3b0 PRINT "OF '" ; ? 1-: '"' : • 
'37o REM F I ND TH E ANAGRAMS 
::WO PRINT1PRIN T 
39 0 SS • 3 0 
400 SP•SS : 0111 S T .. C55) ,StHSS > 
410 1• 1 : p . . .. .. 
4 .20 JF LE N CAU •I T HE N PR I N l STRINb $ (J NTC 
( 32-LE NCP • .. A • >) /2) ," ") : P'l : A'I 
4 ~0 I • • tNKEY $ 
44 0 tF t• •"" THE N 56(1 
450 I F l'l < "(I " OR I • "q" I HC.N ~,co 
460 J•VALCl1-) 

390 
400 

'10 
430 
440 

450 ... 

6 v IF ,p • THEU Pk l Nl "l}'Jl-t;cf-L [M • !, !OF 
6 4 0 ST• ISP ) •A 'I 
b!JO SN ISP )•l 
bb O SP•SP-1 
0 7U A'l • B'I 
680 0010 4 20 
69'0 REN PULL A$ AND I Off I HF 51 AO 
700 IF SP>• SS THEN 7/0 
7 10 SP•SP +t 
720 ,a- s T• tS P ) 
730 J •st,CSP) 
7 40 IF LENlf-1") 1.1 !HEN P$ LE F l 'I CP .. ,LEN<P 'I 
) \ I ELSE. F't. "" 
/~1 I 111 

760 Guru ~'" 
770 SOUND B'il, I 
78t 1 PRlNT 
790 PRtNl e 48 1, "ANAvRAMS FJNISHED " 
eo .. END 



CHOOSING c~ 
A HOME MICRO 
Choosing a home micro can be a daunting task to th e newcom er. and with an ever increasing number or 
micros emerging on the market. even up -grading. say. from a ZX8 I can be a risky and expensive exercise 
if the wrong decisio n is made. It is impo rtant to look at th e real facts and specifications. and check exactly 
what you get for your money before choosing your micro-co mputer system. 

THE PITFALLS 
" DONT LET THE ADD ONS 
ADDUP" 
A nurnbtt ol lofge COl'T'lpo!"IIC art 

off~~~IO be 

~ off~ usualy haYe a hiddtn 
song Inasmuch as the es!fflbli 
attn50nl"S such M connection ~::=:.-=often 
e.g softwMe for low cost hardw«e 
~~~ £29 and£4 9 

CHECK THE QUALITY 
OF THE PRODUCT. 
~moterialsorerw:,wan~~ 
COfl"ltf'SCan.be cut.and~ ~~=can 
l'veM '° watch out for are Ul"lttlobte 
edg,e<.'Ot'ttOOtS.oonosionand 
poor quMty RC.8.s. Low quality 
components and bad dnql .... 
5"riousty effect the rd,obby oi 
theendproduct.andcan~to 

'""""""""" DONT BUY A GAMES 
MACHINE 
~~t:~and 
C'OfTIPMJ you ore~ 
Some compultf$. hc)weyef, ~ the 

~~~ ...... 
e,q:,to,t.as)Q.lfinttmtandskils 
~· A ~-compultt Systttn v.il 
~)'OUtotxpand)()ul"~ 
of the He--Ted'loobgy ..utd. and hetp 
Nm its kttpwiltl its added uses W\ 
the field ol education. convnur'IIC• 
oon and home~ u5ot 

SOFTWARE ==~~r: ~. totnabteyouto rNl'ittthe ful-ol-­
KEY POINTS TO 
LOOK FOR 

• High Quality Sound 
Some comp..lef'S dam lo~. 
sound channtl 11inNl in reairy al that 
can be found Inside the computtt s 
a smal buzttr oontroled by 

=,aJ::::1t";:~• 
than one channe4 and a r- channet 
Mwel(forg.M'lsholeffectsingarnn ===:,r.r.,:-sound channm to product very 
,ophl,ticated eff~ ~important 
fof9fflN"at,ng1T1USK.Aholookfor 
the abtlityto connrct 1o mffllal 

""""'"" 
• Keyboard 
For nccur.-e entry of P'°'o/i!mS and 
&ta If*> a oomputn ii rs mporuw,t =~~d~tac* 
acoustic fttdbock the USff is fuly ==~~..:of mportMce in a keyboard tS lilyoo..(. 
A standa,-d compulet ke)tx»rd 
l;Jyout .... f~lheU5ottwththe ~\.~-,~:~ in 
=1;:*'..:;::;,,""' 

. purd'l,as,ng a compuctf is 
educ- . 
e RAM 
One ol the most snporunl fNwrn 
ol a computer is the amount of RAM. 
or ffiffl'IOf')' , indJded . ~ genet"al !he 
IT'IOfe powerlul and c,;citng a 
oornputtf program IS the men RAM 
tt~But~ca,eal 
computers M: a,cf\,tftistd quoting 
the(O(a!RAM~inthe$)$ltm . 
Computers use up a Qtt&t ded of 
thetrc:,wnRAMforstoringts~ 
d.Jt& and parbetMl1y in supportng 
theg,aphocs-and the O'U 
~than32K think~ isll 

• Computer Language 
ltis toodiflCUI toprognm ii 

compvcer in it., own ~ language 

~~~~~ 
there ilf f! ii number ot BASKs som,e 

~==~~ 
~~~~beableto 

~::e..,~:.%~ 
home oompu&ef is to be used to 
educatr your children to rac. ttlf' 
t«hnotogy of the future 

• Expansion 
As )'OUf lnttftst and knowtedgt ol 
compuoog grows. you wil nttd ii 

cornpulef system that will grow With ~=~ · uonsModem. andc.olour fo\onllor_ as 
wet as~ t-1-A ,oundtff«t, 

• Software 
The ~f!f you choosf!, should 
h.we a growrig selection of Uliiry 

To find out which comp any off ers 
you the right cho ice, wi th :-
• Good value, high specification. quality 
micro s. 
• A quality, 4 colour. plain paper printer/ 
plotter. 
• Communications Modem. 
• Micro Disk Drives. 
• Comprehensive and growing range 
of software 

TURNOVER . .. ....... 







Clubnet ktt ps you In lo~ h wllh mkrot nt huslasts throughou t thf" 
VK. II is divided into dubs afld usr r groups and a list ot CfM'.'h is 
published on alltrnatt ~·ttkJ . 

This wttk le l! tht t urn of user groups, whkh art listed 
alphabet ically by mlil<'hin. and Spttla l int tres l. 

If your assoda Uon has something spttlal on tht agt nd a or if 

you·~ starti ng a ntw OM, contac t us at CJ11b,,,1, Pu sonol 
Comp11tuN~w s, VNU, 6l0x ford Strttt , London \VIA 211G. 

Tht listings a~ bawd on that of ltM' AssoC'blton or Computtr 
Oub§. 

Our Clubnt-t Report this ~·« k focuws on tht Srou ish TRS·80 
UstrGroup . 

Tandy first-footing 
For the firsl lime in lhe 211.t years since it bar gains included a Model 111 which went -:-,er--,.---,..,.. ... 
began. the Scouish TRS ·80 Uscn G roup for .£150. 
was visited by Edinburgh 's Tandy Cenlre Meanwhile,gro upm emberO,as Brown 
manager. Donnie Morri son. de monstratedhow he'dmadcuscofthe2 K 

lt seemst hatT andyis<'hanging ils policy capacily in his Ta ndy's memory map with 
on UK uitr groups. according lo Mr an Epro m programmer. ll is plan. he 
Mo rrison. Tand y's lop-se lling manager in expla ined . wa.s 'to put in10 ii some obscure 
tht U K. From no w on he can mention the commands I want lo use, bu1 which a ren't 
group ~ocustomers. display i1s notices and in any disk opera1ing sys1ems l 'vc,got'. I le 
visit i1s meetings. reckonsitcos1h im OStoc hangc theTa ndy 

lfear rt,,ed with a tl.fodc l JOO under each mo nilor progra m. 
arm . announce d for1hcoming Tandy pro- Impr essed. bul not temp ted to try 11. 
ducts and ga,·e the JO.odd members first ot her member ) felt more o r a yen ror 
pick o r ,ariou s sale ttems he had broug ht maig htforward softw.ire proJects. For 
from lhe cen1re. inslance , Neil Arnott is a small farmer 

I laving a sales.man along could have anemptin g to write a program for his farm 
dr awbacks, but :u the end or the meet ing - not JUSt accou nts and fuel contro l, bu1 
ci.eryo nc see med pleased. Mr Morri son geu ing to the bottom of such mysteries as 
and his 3.M.b,tant were cross-exam ined whylh ·estoc k dies. 
thoro ughly. no11osay rele n1lessly. and the 

.._. Sco111shTRS·801ndCkme Usen 
Groop v,.... ManSK>n ll ouse llocel, M1l10n 
Road. Ed1nburJh .......... Serond Thursday 
evcrymon1hc..l:Kt Dtd. o\fadoic.031-447 
6651 

..... 
t....ir,Acen AtolllllserGroup,..... 
kost . 11f friwll0nrve , Covenlry.0203 
113156 
hnt Medw,y Acotn user G,oup Medi• 
StJohnflSherSclloolonllsl:Mof'ldiWot 
monthlt7pm Ses.sionslt9JwnThufsu, 
llll'IIF-oxllldttound.~ a.n 
Rutllr,c.11StJohn .sFMNScllool . 
Orlilnct Strlll, CN»wn. Kint 06,J,4 
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Thts week. PCN Databasa lists• selec::tlon of .ctd-ont lor your miao PCN 
keeps you uptodateinthree-weekcydes. listing penphefaJs, then.ottware, 
folowedbyrnict<» 

Pnnters are bff* categorised by pont-head type The two most common 
methods of transternng type IO p,apet' •r• the Dot m•trtx and Dalsywheel 1--Adot matrix pnnter uses a rem of pins whd'lare programmed IO stnke the 
paper ttvough a ribbon and tom, the character as a ~ttern of dots 

The daisywheel acts fflOfe llke • oonveotl()M] typewrit9f, the character set 
betng pl'e-formedon a wt'196'1with each challlCteron a separate spoke As the 
interchangeable wheel rotates ii 15 strudt by a hammer to tom, the character ..,........, 

Doc malrb: pontefl lend to be taster than da15'f'Nheel but otter low..- print -In selecbng a ponler make sure the lntert ac. on your computer tS 
c:omp,ehb4e with thON available u standard ot a1 e'°ra cost on the pnnte, . 

The• sign means !he in1er1ace is inCluded .-. the pnoe, 0 means you have 
a cho.ce of interfaces lnCluded in the pnoe , + means !he .-.1e-rtaoe wall cost ..... 

.AMde• DP IOOOA t l,317 t-'hli icl • • • 
Anlde• DP 9001A [1 .387 J,lh9.11XI ••• 
Anlde• DP l500 [1 ,387 Mtx t ••• 
Anlde•0Pt50QA. [1 ,397 7Xllxl.13x • • • 
Anlde • OP 9500L £1,295 M 7..:l , llC8 ••• 
ANm,cDPt!iOI tl.397 M7Kl, 11XI ••• 
ANdax.0Pt!i01A [1.397 M7Xl .llx9 ••• 
"'*»• OP N20A [1 ,4tit h9.9,c9 . 13x • • 
Nlldlt• WP eoDO a .11111 M~lo18x20 • • ... ,... £In t.tf ·d .bi 0 
-Hiit cm """ 0 0 

Max Baud rat e lndicmtes the approxima1echaract8fl·P8f·seeond rateaa 
lhey are fed into the pmter 

The butter stores chatactefa sen1 by the oompuce,. The pnnter can take 
charactMs in chunks. at a ra1e queck9f than they are al* IO be printed, 
sometmes allOwlng the computer IO be freed for further use 

Line a per Inch Indicates the maximum numbef ol ha pnnted in a ve,n,cal 
inch. Charect era per lnc;h can be varied on some pr!Ners as lhe typeaaes 
1hemselves can be ad,u&ted. 

... xlmum prin t speed as indicated by the manof.eturtr &ends IObe a lime 
optimistic. Maximum print poahlona tells )'OU lhe opc.imum number of 
c:haraders tha1 can be printed in one ft by the amallesC chlracter tizeon the 
pnntef. MHkn um peper wk:fth is the wtdelt ~ lhe pnnter can lake 

Slze represents the space the pnntertakes up on a desk top. The we~ht 
ol lhe printer is given in kilogrammes. 

Muimum coplH indicates the numbet ol carbon c:opMtS tha1 can 
realisbeafly be produOed a1 one bme . 

Undefllnlng poll a line under characters while bokl type lhdtens the 
characters IC make !hem stand out True descendfis indicates that the print 
mettw:>d &.llows tor tuJty formed ta11S on lenera such as p,g or q 

hi I 
i 

liilnlhl 1 I 
I I Ii ~ a 

"" •• 10.12.15 " ... 155 .... 2700 ... 10,125.15.1117 200 IOI .. .... """ ... 10.125 .15. 117 200 132 .. -""' ... 10.12.133 200 
.,. 155 .... :m,o ... 10,1213 .3 200 17'1 155 .... ""' •• 10 ''° 132 155 .... 700 •• 10,12 5.15,1117 200 220 155 .... 2700 ... 10 12 5.15.1117 200 220 155 .... 1500 ... 10,12.IS.111 4 200 ... 155 ..... .... 11,1 ,12,111 10,12.1117 2115 220 155 -.. ... 10,12,1115 100 217 " .... 2000 4 .5.11 10.12.15 35 Ito 165 

CononAP400 £1 .140 
.,,._ • • , 10200 .... 4,11.1 1012 ,15 " "' 155 

c..onia1S4 t'M2 Mlx 7 • .... ,.. • 5.11l,10.i431 150 .. 10 

I C........150.4 retl2 Ml x7 • ..... ,.. •• 10,12,1636 ,50 132 .. 
Lc..onia1sz.4 rno M9x7 • lteOO roe ... 10,12,1115 150 217 •• 

Propo,tkw\.11 ..,.c lng puts the same space between Characters wh<ethef 
they are a long 'm ' Of a short T Bk>ctl graptdct buik1a up l)ic:tu'es using 
rectanguiar blocks, while H~h Reso luUo n Gtaph lc a uses smaller dots 

Bkllrect lonlll means the prinler can save ume by pnnting lett IO righl and 
1hen doing the ne,n line backwatds right to left. Simllatty, Logic Se.Ing 
enables the mac:hlne 10 save fflOfe time by printing the short lines without 
sweeping over the whole widlh of fhe page. 

FNd method s oompnse fanfold what uses continuous stationery 
Sheets lolded road-map styte drawn iniolhe pnnt8t' by a trac:IOrmec:hantSm . 
The 1rac1or cog tits into holes.-. lhe lanlold paper and takes the paper pas1 !he 
pnnter mechanism. Ro ll is arol ol P84*" that leedainlothe printer , usua.lly 
uswi,g fr icti on feed Where the paper is gripped between two rollefa, 
typewntet·~ Cut lhfft indlca ln the printer u$8$ sr,gle sheels ltk.e a 
typewrite<. 

Otstributor·10findwhdtccmpanydistributesaparticu!aredck>n.usethe 
c:odelssteclinlhiscolunv'IIOreftrlOthedtstrib!.nottable 

The tab$eia at the end of the llstlnga. and grves the dlStnbutOf's name and 
INC)hOne number . 

I 
i I t! 11 

56:,,:37 t3 

609 1't57 131 • •• • 
409,c57 1,a • •• • • . 1 
38X589 .. • •• • • • 

401•70 .3 16 • •• • • • 
39X581 .•. • • • 
3h581 , . • • • • • • 

608..:703 •• • •• • • • 
409,c703 •• • •• • • • 
417X74f 25 • •• • • • • •• 
111.5k405 .. • • • • • • M, 

311 k 712 16 • • • JI 
50.llC'82 105 ••• • • • • • • • 01 

31 1't351 ,o 5 • • • BI 
38 1,c)S 5 •• 3 • • •• • • .. 
311K355 tl 3 • • •• • • RI 



""'*"""" '" .... MII IIII • • """ 2000 1.9.12.11 5,10.115 ,,.. ,,. 
" $28x 371 13 ' . • ••• I • c, 

""'*"- •= '"" M tx7 • N A ... • S,111 ,10. 11315 150 "' 10 JI hr.351 10 5 •• • •• 81 

""'*"""""' [ 1,881 M ht ... 102.00 2000 ... 5.1.125 ,10,12.115 ,... ... 1$ "5 7xSSt " • • •• • •• •• • • 81 ""'*"""" 3$Z 
[l ,tM M hl ... 19200 2000 ... l.7512S .U2.15.tl5 ,... 211 '" !6tx457 , '" • • ••• • •• c, 

""'*"""""" 12.'20 Mhl .. 10200 - 3.4,1.1. 12 10.12 ,132 . 15.115 ,... 
"' " S.Sh457 '" • • • ••• • •• c, ""'*"""",,.. t710 MIIIIC9 • 2200 ,,. • 5,13 .10,117 100 ,,. • 31Stx27t .. ' . • • • • • c, ""'*"""" 730 • t7l6 M 11i.l • """ 512 • 5,1310 .1157 100 ,,. • 31Slx408 12 '. • • • • • Cl c-.omn-. ...... , ... M I IC7 • NA N A 2 5,10 .. IO 10 31 .lx33 •• 3 •• • • C2 c-.omn-. 0023 [ 1,029 MSd • NA N A 2 5.10 150 250 " 51·h361 11 6 3 • • • ••• C2 

__ ,.... 
[1 ,117 ,,., • '""" 1000 •• 10,12.15 .. ... " 444)(9()4 " • • ••• • • • • s, 

0..Procluctl M100 [ 1,790 M t><t . • 1 NA NA ... 5,1,10,1115 ... 211 .. 175x5$4 27 • • •• • • • • s, 
0..Productt M120 [1 ,741 M h:7 • 1 NA NA ... 510 ,117 ''° 22.0 .. 115xS94 " • • 5 1 

__ ...,... 
[1,971 M 7x7 • 1 NA NA .. 5.101 .117 ,.. ,.. •• 17511.st• 27 • • s, 

0..Soul'IOSIIO [1 ,IIO<I M tx7 .. . . '""" 2000 ... 5.1125 .10.12, 165 ''° 217 "' eotx406 •• • • •• • • 02 
DilmADSPl'P11 £2.127 • """ 

,.. ... 10,15 .. ... •• 56fxq3 272 • • • • • M2 
l>ol*>630 £2,127 ,,., • .... ... U12 10.12.15 .. ... "' 56tx46 3 27 • • • •• .., 
OMP 100 12 .. M 5x7 • • ,,... 2000 .. 105 50 IO .. 40fh,:20t 30 I • •• • • T1 
DMP2.00 , ... Mtx23 • • ,,... 2000 .. 10 ,,.. ,,.. .. 411)(),13 75 ' • ••• • •• T1 
DMP<OO .... Mhttxt • • 12.00 2000 .. 10,12.1'17 , .. 22.0 " l11h(404 " ' • • •• •• T1 
DMPOOO [l ,OIMI M23 x t • """ 2000 •• 10,12 1117 22.0 22.0 15 514•33 127 ' • ••• •• T1 
OMP 2 100 [ 1.3111 M • • 12.00 2000 1.1.12 10,12.118 ... ,,. 15 S.S2•311 ,.. • • ••• • T1 -- - Mb7 ~ .... ... •• 10,125.15 .117 150 ... "' Mh:4176 23 5 • • a, ,,... ... t l.300 Mt-7 """ ... •• 1012 .133 .15.17 IIO 226 "' 64 h: 4171 23 5 • • a, -- t1 .370 Mtx7 """ ... " 1012 .133 .15.17 , .. 226 155 64 h:417 I 23 5 • • a, 
0Rfl910 t l.585 Mtx7.lx1 1 """ ... •• 10.12.133 .15.17 ... 226 1$5 647d76 23 5 • • a, -- t t.MICI M12xl.12x20 0 .... ... ... . 10.12,15.167 ,,.. 2211 "' 647 x471 23 5 • • GI 
DRHIO '"" M7xl 0 """ 

,.. .. 10,12515 .175 IO ... • 415 X30 75 . • •• • TI 
DRH 136 m• M7)1f .... 2000 •• 10.12.15.165 ,,.. 

22• 1$5 '46x303 105 ' •• • • TI 
""5250 t1.41J1 M7xt - ,.,... 512 •• 10.12.1$ 250 ... • 61x 45 25 ' • • TI 
OWP410 - • .... 2000 •• 1012 25 ... •• eo3x111 .. • • • • TI 
'-"""' , .. , Mtxt ... ,,.,... ,.. .. 58 2S. 10. HS 5 .. ,,. 10 410b31 I $5 3 •• •• [PIOftMXIOFTTt3 "" Mtxi . .. 110200 ,.. .. 512S .10.16$ IO ,,. 10 4I06x311 77 3 •• • • ,_...., CS46 Mtxt . .. 110200 ,.. • 172 .. ... 10 410lx31t 77 ' • •• • • • . . MX100fl'3 t57' M ... ,,.,... ,.. • • •• 100 "' "' 597x41() 10 3 •• • • • •• FeclC4510 Dn Mlx7 j - """ 712 ... 6.12. 16.17$ 100 132 115 '2 5x3' I • 5 • • • • ., , ....... [1,150 Mtxt - """ 512 •• 5.15 .10.17 2IO 132 115 '65x356 135 5 ., 
F-..,5,42 12.300 Mix1' ... """ IOO ... 10.12.15 250 ,,. ,, 64X4$ 7 .. 5 ••• ., 

I 
-830 C2.17i 

,,.,_ ... 12.00 ,.. 3.68 10.12.15 IO ,... 
" 5ih:'4i ,, • • • • • z, 

°"""*EltClric:2030 .... Mtx7 . ' 12.00 ... 2.,1 ., .12 10.13.165 .. 211 "' S46i,;476 •• 2 • • Z1 
Gener• Ellclrlt 2120 £1"751 Mf )l7 • 1 ,,... ... 2.,1 .112 10.13.16$ 150 211 "' S46x'7e •• 2 • • z, 
Gener81PnnlerGP300 [2 ,217 Mf)lf, 11x2S • 210200 ,.. •• 10.1215 300 ,,.. 135 52x4' 5 ,.. 5 • • •• • • ~ 
o.r.81~GP300l t2 ,4IIIO Mtxt. 18i,;2S • 2 , .,... ,.. ,., 10.12.15 300 ,,. 

'" S35x515 " 5 • ••• • • ~ 
HennN612C t2 .2, 2 MJl,c 11 ... .... 2000 ... 10.12. 15 ,... , .. 1$ Qlx&2()x 180 22 • • • • ••• "' . "" M 7x5,9XI .. . NA 37 •• 10 125 IO 10 317i,;325 •• 1 •• • 00 ,n..,..,., £1.711 Mt - 7 - - 12.00 ... 2.3 .41.U .l 2 10.13.165 150 2<0 "' 5&x'7 10, • • • •• Q 

'"""- "" Mtx7 00 12.00 ... 2 , 1 .1.12 10.13.165 IO 2<0 155 5&x'7 10 • • • • Q 
JIAl.i6100 ,... ,,., .. .. 2<00 2000 ... 10.12.15 •• ... ,, 4S4)15,20X151 " . • • • • 0 • 0 • M7 .... [ 1,167 Mtxt OOO ,.,... 2000 ... 10,12 ''° 211 " &11•502 227 5 •• •• • M 
• ---- - LX213 £1.MO Mtxt . • """ - ... 10,12,165 ''° 211 " 5711C'32 17 5 • •• • T3 

1•-- · LX217 [2,242 Mtxt . • """ ... ,., 10.12.115 1,0 211 " 571X,Q2 17 5 • • • • • T3 
Moo ~lllll8G £517 M tx7 , llxi • • """ 

,.... ,., 10,12.165 100 ,,. .. '1 lx27 3 " ' • • •• • • • • T3 
~ ~-1500 , ... M tx7 . 11io:I • • """ '"' ... 10,12.115 150 226 15 51039 I 112 ' • •• • • • T3 
MT1201 .... M tio:7 .. . . .... "' ... 10,12$ ,1119,20 ''° "' 10 3'3X2 411 75 . • •• • • • • • • M3 MT120l £7 .. M tx7 . . .. """ '" ... 10.125.111.20 . .. 132 10 3'3 X24 1 75 . • •• • • • • • • M3 
MTHI021 £1,8'$ M 7xt • 0 • 0 """ 211 ,., 10.116 ,... 216 •• 55tx782 •• 5 •• • M3 
MT180:2l 12.206 M 7xt • 0 • 0 .... 211 u 10.111 ,... 211 " 56tx762 •• 5 •• • M3 
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tl.714 M • """' ... '·' 10 150 132 " 71.7X61 50 • • • • •• • .. 
t l ,5" M • .... ... ... 10 120 132 " 71.7x61 .. • • • • • • • .. 
'1 .209 Cod • .... 2000 • 10,12 ... 113 16.S 62.0:204 v • • • • • • • ••• TI 
tl.271 Themw7x5 •• 300 N,A • 10,17 30 .. 1.5 39.IX4(16 • I • • 05 
[ 1,470 - • 300 ... • 10.17 30 .. 1.5 38.1x40 .6 13.5 I • RI 

TeQt~71 1 tl.2 50 Themwh5 •• .... ... • 10,17 120 .. 1.5 4(16)(1524 ,., I • • • • 05 
T-"""""*-110 .,.,.. Mt x7 + + • .... ... ... 5,1,10.16.5 150 132 IS.5 es .4 •50.t 25 • • •• • 05 
T•ut~l20 [1 ,431 Mt •7 00 .... 2000 ... 5,1,10.16.5 150 211 1S.5 641145.7 .. • ••• • 05 
TUM lnlln.menll '40 ''" ...... .. .... 251 ... 10,UU ,. ... 15 576x.Q-2 11.3 3 •• • • •• RI ,,.,,,.. .... 0 0 10200 ... • 10,12.15 17 132 1S.5 50.lx33 13 • • • • • ••• • T2 
TOlhhT13150 "- M 0 0 .... ... • 10,12 192 102 15 """ 19.1 3 • •• • • • • • • • • • • T4 w-.- "" Mi d + • + + 10200 ,.. u. 12 5,IU .3.10.13.3,IU 120 132 10 431•335 " •• • • •• • • • • WI w-.- £113 ...... .. + + 10200 1500 U,12 U .U .3.10.13.3,IU 150 ... 15 ., ... 13 • • • • • • • • • • WI 
zx- , .. -~~ I NIA N,A • 32 50 32 . 14 x4 .$ N,A I • •• • • S5 

MONITORS ---.... ~ .. -... - · krt11 stz, is I diagonll menuremem in inclln. Nurtyall monochrome monit04's accept, COffl,otlt• w1,11 s,gnal from the -------------·--·-1 systems Chan mono Ind it is imc>orUnt to match the outi,ut ot your computer to the input of the monitor 
AnlNilCUMtl w'll1N1bllsoundtobeoutputlrom1spukefi'lsiclethemonrt04'.MOIIOtl111trtftrstothecoklurotthe1exton1 

mono monitor. Some monitors come with an 11ti-fj1t1 tlhtt to rebcYe operatoJ discomfort 
hM wtflll rtftrs to the lrequency range ol SIQl\aJs IOwhdl lhl moNIOtean respond in MegaHtrtz Doi reaol•ttot indates 

the numbef of dots which can be disp&ayed across the scrN11: the mor1 dots , the shlrs,tr the picture 
01 .. nkMtl indicates the are, the unit occvp,es on the desktop VM 

14 
PSN 

~r--

I l l ~ JI I I 11 11, b '1 J I l~ J.! C I!! SI d 1~ ! I 
t574 14 • • • 25 ... l<A 157 PI ... , 14 • • • 25 ... N,A 157 PI ..... 14 • •• 25 ... N,A 157 PI , ... 14 • •• • " ... 337x40 .I 12.a ... 
£329 • • • 5.5 N,A 22x3 45 41 ... 
£371 14 • • •• 300 47x4(1 13.11 ... 

W<*Cub1435-ffi £351 14 •• 1 ... 65X575 11.5 .. 
! I 

I 

I I I I 
1• 1:::;:;:-m 

J 
10 ... 37 .. 2 10 C4 
25 720 ..... 36 BI 

<547 14 • 15 ... 15•57S 11.5 .. 
[454 14 • 10 ... M1e57S 11.5 .. 

I 

11 at I J I 
25 ... 50• 49 .. BI 
25 ... 50x4lil .. BI 

~100 .. ,,.. 50X44 .. BI 

• 15 510 32•30 .3 12.5 D5 :~~C:~10 1 ... 151eS75 11.5 .. 
£311 14 • 7 ... &5•575 11.5 .. LEOMOl10 

,.. 301X21i16 •• LI 

"'- • 100 37Sx21 • LI 
tll " "'- 12 100 37.5X21 • LI ... • B&W • " 

,.. 22•24 •.. LI 
( 121 • "'- • 12 ,.. 22x24 .. LI 

UonCub 1431 Cl30 14 • 1 ... 15•575 11.5 .. ~ UOnCub 1441.m .... 14 • 15 ... 65X57 5 11.5 .. ~ 15 
UonCub 1445 W3 14 •• 15 ... 15•57 5 11.5 .. .!!!.... 
UOnCub 1441 .... 14 • 15 ... 116•57.S 11.S .. .!!!!. UonCub 1'51·ffi , .... 14 • 10 ... 65x57 .5 11.5 .. ~ 
UonCub 1455 , ... 14 • • 10 ... e51C575 11.5 .. N121003 

'2 12 10 "' • 22 "' NA • PI 
t203 15 "'- • 22 "' ... 13 PI 
S::131 • "'- , .. 22 ... 22 4x25 7 " PI 

"" 12 "'- , .. 22 ... 21.3x30 ... PI 
[114 12 "'- 12 ,.. N,A N,A PI 
[ 112 12 "'- 24 ... 23X2e5 1 PI 

Uont.lb1'51i1 .... 14 • 10 ... Mx575 11.5 .. 
~ Uont.1.o2001-m .... 20 • 1 ... Mx575 11.5 .. 

Lion(>.t, 2030 '""' 20 •• 1 ... e51l57 5 11.5 .. ~ "'" 12 "'- 24 ... 33X50 1 C4 .. .. • "'- • 24 ... 22•20 1 C4 

"'" 12 "'- 24 ... 33•50 1 C4 
Lion(>.t,2036 .... 20 • 1 ... 15X57.5 11.5 .. ~121 
Lion(>.t,2030 £371 20 • 7 ... l5;,c$7 S 11.5 .. ~ Uont.lb2051·ffi .... 20 • 10 ... M,x$ 7.S 11.5 .. LQOOA 

... 12 • "'- • 15 N,A ..... •• P2 
[ 141 12 "'- • ,, NIA M·lx3Hx29 · N "' '153 12 - • " N,A ~lx3S·lx:ll · 11 "' 



DISK DRIVES 
Thts section IS 6Mded .n10 ca'8g0nel COYtnOg 5 V•tn and l1n Noppy disks 

Ot$k data u,actty IS mus1,,rtd ll'l lulobyte$ (Kl one lulObylt • 1,024 Characters AN of lllsb column is incluoecl becluse 
some dlslc imrts conwn two disk drrm 

ManutacturefS tan vary the number oC d!Sk data lrKb and thnf: art dMCMCI into 5tCtofl Th1s Hdlri111 sys1em 111ows the 
inlonn1tl0fltobes1ored1ndrtlrlt'ffdbyrtftfenceto111ffllnQmar1lonthtd!Sl10thecomputtrW1keeptrKkoCitSrotatJOn The 
systemeanbe l'llfd, where reference is kept by a holeinthtdlSII. Of soft, WheritthedlSkposrtionismonFtored byma,gnebtslQNls 

Some dnvtS havt one ruel/Writl hud tor Ud'I $10t of the Olsil so the b:.,yer has a d'IO!Ct between 11 .. lt If NM lt ·slfftl 
OINtS IS mew that tht driws are both Slnglt and dolJble·MOed 

As &sit technology advanced rt became po$$ible to cram more ciata 0n10 tht floppy so dnves Wiii lature trthef slftllt er fflll lt 
(data) ,. Mlt,. ID muM tNt the drrtn are both s,ngle and double dens,ty 

The wt1ert,ce Kt:5 u an 111terpmer so tht computec and di5l c.an o:CNn91 inform,tion Each deYU must have the ume 
intetl)reter betore 11JSelul cable connection Cltl be made The cOMtCt tl column allOws you to m.ttd'I the disk inttrlac:tS to those 
ll'ldl.ldeCI in the dtsk dnves Of avlllab+e al extra cos1 

1:299 ""' 1 "' ... 5550 • .. 
BA$f 6106 m• -1 .. -5580 • .. 
BASf6108 ""' - 1 .. - 0$80 • .. 
BASf6 111 tm 1Mb 1 .. .... OSBD • .. 
CononX8300 teoO .... 2 .. ... OSDO • CS 

CD<O m, .... 2 "' -5580 • "' CDSOA t42<4 - 2 "' -5580 • "' CD!!OE , ... 1 ... 2 .. -SSBD • "' CD50F [ 712 ..... 2 .. -OSBD • "' CDIO [7 .. - 2 .. -SSBD • "' CDIOD .... 1 6Mb 2 .. -OSBO • "' Commodor• 2031 , ... 171K I ,. ... SSDO e C2 

"°"'"""""'""" <7111 3431( 2 ,. ... SSDD e C2 

"°"'"""""'""° [ 1,029 1 ... 2 n ... SSDO e C2 

"°"'"""""'- £1."9 - 2 15' ... OSDO e c, 
Commodore VK:: 154 1 '221 171K 1 " ... 55DO • C2 

Ccno!O.LIMOII '221 """ 1 "' .... 5580 • C7 

C-0,0..."400 cm .... 1 "' -OSBD • C7 

ConlrolO..IMOIT "20 1 ... 1 .. -OSBD • C7 

ConlrolOICaZl1<11 = """ 1 "' .... SSDO • MS 

Cclr*OIOIC&Zl 141B rn • """ 1 "' """ SSDO • ... 
Cor*OI OMI Zl 142 '300 .... 2 "' -SSDO • ... 
Cor*ol 0.. Zl241 8 ""' .... 1 "' -OS.DO • ... 
Cor*OI Delli Zl.291 """ 1Mb 1 .. .... OSDO • ... 

1· , ... S00,1Mb 1 .,, .. """ OSDD • ... 
eor.d 0-. Zl.2918 t320 1 ... 1 .. -OSDO • ... 

O...ZUt:! ""' 2Mb 2 .. -OSDO • ... 
CS<O 

,.., 200I( 1 "' -5580 • "' CSSOA £221 """ 1 "' -SS.BO • ea 
CS!!OE - -I .. -SSBD • "' CS50F '317 1 ... 1 .. -OS.BO • "' CSIO ,.,. - 1 .. -SS.BO • "' CSIOD <U1 - 1 .. -OSBD • "' CumerimASIOO = - 1 " ... 5580 • "' """- ""8005_ [067 .... 2 .. ... 5580 • "' 

-.. -EG 401AT ...... .,. ........ .,. -= ,,.,... ... 
Lowe EG 400A T 
LoweEG400T 
M"'3 
M .... 

1-.-- MK)S .... ._a.... 
RMMCJS.1 
RMMOS-2 ........ 
SN,p,MZIOF B T-~ 311IIO 

2W023 
...... 1 
MocNI 111 

TM .... I 
TM,0.1 
TM I00-1 
TMI 00-2 
TM100-44M 
Trlld(«'I 

~1-

~1-
ClilOlek 143M-1 ~·-CononXl33CJ 
C-0,--
c-oio.a.-. 
EJOOnFD6<1DDO 
Eeot1FD6<10SO 
Eic:onF0&'20'fBR 
EJOOnF0&'2000 
EJOOnFOe.'20.SO 
EJCon Ft» ID,'FBA 

[ F 3H 

-· 
li i 

i I h § D • i ! J Jn I . J I 
070 "'"' 2 "' ... SSBD • L1 

""' - 1 .. ... SSDD • G2 .... -1 "" ... OSDO • G2 

'601 - 2 "' ... 55DO • G2 
<m 1 ..... 2 100 ... DSDO • G2 

"'" - 2 "' ... SS BD • L1 

= 102!< 1 "' ""' SSBD • L1 

0 11 1Mb 1 .. ... OSDO • "' °"' 1 .... 1 n ... OS.DO • "' £1,034 1 .... 2 .. ... OSDO • • V1 

""' ..... s no ... SSDO e H1 

£1.9~ 1UK 1 "' ... OS.SO • • "" £2,147' - 2 "' ... OSSO • • "" .... .... • no ... SSDO e H1 .... - 2 70 ... OSDO • 57 

£'41 ,, .. 1 "' ... SSDO • T1 
[290 7S1< . "' ... ssso • T1 
[290 .... . " ... 55DO • r1 

""" ""' 1 ,. ... SSSD • T1 

OOO ,, .. 2 "' ... SSDO • T1 

'2t2 1 ... 1 100 ... SSDD e H1 

'313 2Mb I 100 ... 55DO e HI 

t3III - 1 n ... SSDO e 
£147 """ 1 "' ""' 55DO e 
m, """' 1 "' ... SSDO e H1 

'221 - I .. ... OSDO e H1 

"" 1Mb 1 100 ""' OSDO e I H1 

073 1 ... 2 .. ... SSDO • 07 

~ -

J 
I 
E2 

c:i,e 1 ... 1 n 'soi, o'soo - • ii 

'"" 
,... 1 n ... OSDO • E2 , ... - 1 n -SSBD • E2 

<S22 1.2Mb I n .... OSBO • F1 , ... .... 1 n -SSBD • " "·"" ""' 2 n ""' OSDD e C2 
'1.200 ,... 2 1S3 ... OSDO • c, - - 1 n """ 5580 • ... 
£1,144 16Mb 1 n .... DSBO • ... 
£1,431 1 ... 1 n ... 55DO • ., 
£1:,t7 - 1 n ""' BS SD • ., 
£1.740 1Mb 2 n ... OSSO • ., 
£2.013 ..... 2 n ... 55DO • ., 
£1,172 1Mb 2 n ... SSSD • ., 
£1,240 -1 n ... 0650 • E3 

£1,72S 12Mb 2 ,. ... OSSO • .. 



I 
I .. 

10Mb 1 n .... 0500 • A3 
'403 1 .... 1 n .... OSDO • A3 

£1,133 2Mb 2 n .... OSDO • VI 
[1,011 1 ... 2 n .... OSSO • • V1 
[l.121 ,... 2 n .... 0500 • • V1 
0 ,719 1 ... 2 n Soft OSSO • • "' ,,... - I n .... OSSO • T1 .... I 2Mb 1 n ... osoo • T1 
[1 .S49 ~- 2 n _§oft 0$00 • T1 

MODEMS 
A modem interfaces a computef and the tefe1)1'1ont SySlem so computers Ql'I commun1ate over 1ot1Q distances 11 converts d,t, 
to eleanail pulses or sounds M can be sent down the line A modem can be connected to the line d11ectty or acouswtty A D in 

the CNNdiOI colUIM rtpments direct hllk, wMeA lndicateslCOUSbC ThtilCOuStlCcooc,let' tS lll1e1 female telephone l\andstt 
with a sc,uker in tht coupler oppos,ng the phone's mout119'1C' and a mic,ophone 09l)OSn'IQ the Nfll«t A I in ttus cohimn 
lndtcates thJI both methods of anacnrnent are IYlllable I HI r,te Shows the speed Wlttl wntCh the Cla!J is t111\$1M1ed 

The modem must be connected lo the ~1t1 tl'lrOUOII antntertace The il lt rlect column ltsts the INln inltrtaces tutureo 
on uch modern Alyldi rtlflOQ mNM tt\11 data m,y be transferred ilt intffilfS n ,vJl&abje or u needed Sy,nca,t1M1 da.tl tS 
tr1nSmltted ilt requ&lr 1111etV1ts Sl-, 111 tooslm Uta in ont d1rectJOn, while HaH ,. , 111 can transmitrteffit! 1n either 
direction. bu1 not stmUIW,eouSly F.11.., IH trln$mltl lncl recerm 1nlom11uon in bom dlrectlOl'IS at once Some mooems can 
en,lutt a call or start a two-wiy conwrutioo . Answtr means they can respond to a eal lrom another compute.--

l~ J h I d 11 u J j JJ --- I ! 
AD 1223 C287!IO O 1200 RS232 • • • • ,.. 
.A.1311 '321) • 300 RS232 • •• • • .. .._, 1222 me 0 1200 RS232 •• • •• .. .AJA211 t203 A 300 RS232 • • •• .. 
.._, 1234 .... A 1,00 RS232 • • •• .. 
~1~"''!;1.:;,..~ 01~~~ ~~~~~";1,.;'%i~ ·~ 
eo136 

~1
1
~~~~~~~ 1';7:=~l=~ ·Bwttsw_,.316286M 8enooffl~(UK), 

Cl c..cr.:.. 01-S11 1011 C2 Conwnodof• eu..n., Mac:nnN, Sb.igt'l 79292 C3 c.co.,,o UO. 8tec:kM150211 C4 Crofton 
~01•11mcsttn0n1UK1uc1 . 01~nooeteum.n.:G.iildlon:l&00121 C7CBLRNdir'IQ7'92097 
D1Dllccwn,E~&1 D2~Ucl . ~22291 01 0HCSLtc1. 061-6430011D4DRG. t/tl~ ,~· 
:.:.._~~~~ · ~~°'m-J~ ,Herr,e!Her"4*MdfS35'1 07 o.t,TretaTechnology 
E1 Epeor,(UIC), 01-900twM 1!2r::;:c,04~5825 E3 EIOOf'l.~1'125£4E~Equipmentl~UO . 
Nlf'tfwlcftl25 115 
Fl FeelDCJl. ~7'91567 
01 O.W.. a.c.on.c.. ~ 21331 GZ Gemn Mooe. AmMhMI 28321 

~ l~~ -3~4i~~
1
; :.:...~~~ rir~~ ~ 507111MrTT 

Cor-.wner Producta, 8-ildcw'l3040 115 ~lntel'tKN Slratto,o.upon.A\IOt' 29&17'9 

&etmliC 12001 Moo.IA £41' 0 1000 RS232 • 83 
Bem.: 1200 ·1 Moo.I B ,..., 0 1000 RS232 • • 03 
OOTTCAT £221 A 300 RS232.V,, •• • DI 
COSV22 cm 0 1,00 RS232.V2< • • • DI 
DSl.2123 °" 0 300,1200 RS232V24 •• • DI 
Senoela 700 SerlN A £253 A 300 "5232.- I • • .. Seno.111700 S.... B £22• A 300 RS232. - 1 • .. 
s.no.&11 700 S... C £300 A 11(1().1200 RS232. - I • • .. Sendlotl 700 SeriN O £300 A 75-1200 RS232. - I • • .. SendMe 700 SerlN E '"' A 30().1200 RS232. - I • .. 
Aac.i121LS1 1:7112 0 """ "" • • • R2 
Rac.iMPS3021 .,,.. 0 300 "" • • R2 
Rac.iMPSt222 "'711 0 1,00 v, , • • • R2 

PLOTTERS 
PlotlersuseapentoputgrtOfl!C$0,chlrar::teflonp,pe.-utldeJtl'llcommand0,.1compotef Theyareusualfyoneoltwotypes-
ftalbed or Onlm. A fl*4 hotds thl paper ft.11 wl'lilt lhl pen dllWS on it in two dtmens,ons . A 41111 f*)tltr turns the NOif 
verticalty on .1 c,tinclel" _,. the pen mows honzontalty. Most ptotters can cn,ngc pens Ounng opemion so a variety ot cob.111 
andlinethdnessaare~ . Mu,ns indicaleslhenumbefofpensinopeqttono,onstandby OunenSIOl"lsolrhepaptrto 
bell5edmhttd~ ,... .. . ....._,...._ .,... mt.lS4lrtsthe0istanaiinm• imetnsptJs«:CO¥ertdbythepen 
lmt1xn are lncluCled in the basic price o, come at P1r.l cost 

J t 

l~ 
I J In n --- ! l J 

r-e, 0 .302 "" • A3 """" RS232 o,IEEE 
OXY 100 - "" I A3 7 ~ 
HP7 470A [1,317 ONm 2 .. ,. l<m RS232 (IEEE ... J 

""' ,... 
"" I .. "'°""" (IEEE+) 

RY·21 £747 50 "" I .. '°"""" c.r.or.:a. <RS232 • I 
RY·10MZ £1.165 .... • A3 ""'""' C:..ona , {RS232. IEEE-+) 
-100 ,.., ONm I .. """ {RS232 , Pwillel •I 
TR5-IOPenF"lcJGN" [1,3199 Flal • .. ·- ·= w...,._,.wx.te34 t:2.515 .... 2 A3 """"' (Centrona RS232. IEEE•J 
W...,...,.WX4$SS £2.301 "" I A3 """"' (CW!ln:ncs. RS232 , IEEE+) 
W...,._,.4837 £2.'"2 .... 2 A3 ""'""' (Cenlronc:t, RS232 IEEE•) w--£2.036 "" I A3 ""'""' (CW!ln:ncs , RS232 IEEE+) 

"" I A3 ........ P...-.... (RS232.IEEE•) 
P...-llel (RS232 , IEEE• I 

{~ , AS232 IEEE +) 

~~ ~ ·T4ld'lrd:lgy ,0 1~73333' Pf Pftl& Pe,n~.,. , ~227011 

~l~-~ ~~ =~~~':':1 R3Ae....-cll ~LIO , Oldord2498136 A4 Ao&-,(UK 1LIO 

S1 s.n.onElec*onic&,Re.tlngl75'-S4 52 Soro ,01...93Q42 14 S35*:Mron ~113S21 S4 S)"Shl'ne LNdl 70221• 

r,~~,ri~~~~250~~ ~~1Z.5::P=::::::~-~t:m~ ~-~---w, W--~IN Ltcl, ,tigl'IW'yoombe 445175 :~::-~~i,s, 

I 
C3 ... 
H2 
J2 .. .. 
DI 
TI 

• • .. 
•• •• .. 
•• .. 



"BET YOU WISH 
YOU WERE CAUED 

IBM." 

.. -~".:.,. .... -... ..,-:;:.,,,,.-

DESPITE what .,,, ,..,. . 
we say, we come not to bury IBM 

but to praise them. 
We think they make fine machines. 
And they're probably the most well­

known computer manufacturer you've 
ever heard of. 

So rather than just ask you to 
compare our CAL personal computer 
with just anyone's personal computer, 
we'd like you to compare it with IBM's. 
(Plus the new DEC machine and the 
Sirius too. if you like). 

Why? 
Pure self interest. Our self 

interest and your self interest. 
To begin with, price is a big plus for 

the CAL personal computer. In general, 
weworkoutabout33%1essexpensive. 

But price is only a small part of the 
story. 

The CAL personal computer can 
take 8 bit and 16 bit software. 

The keyboard is identical to the 
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or the option of RS 422 ports. 
For operating systems 
the CAL can have 

CP/ M;CP/M 86: 
MS·DOS"and BOS'. 

"BET YOU WISH YOU WERE BRITISH, 
ALMOST 33% LESS EXPENSIVE, HAD 
8 AND 16 BIT PROCESSORS WITH 
FULL MULTI-USER CAPABILITY." 

Using the Bos· 
system, CAL's 

personal computer 
can operate as a multi· 

terminal system with remote 
visual display units. 

Depending on your 
experience so far, some of 
this will sound impressive, 
or some of it will sound like 

gobbledygook. 
In either instance 

we'll be only too happy to 
tell you more. 

The CAL PC is the 
latest product to emerge 
from Computer Ancillaries: 

a British company that's 
successfully produced the 
CALtext word processor and 
the Durango computer range. 

Asa British company, 
we offer a fully established 
on-site service and support 
facility from our own engin· 

eering staff thcoughout the UK and Eire. 
Which, with all due respecttoour 

American friends, tends to put the icing 
on the cake so far as you're concerned. 

Please ring or write now for further 
IBM PC. Very easy to use. A detached information. 
71 key unit. PMuto-.,,.--1~·--~ :P l'"'U l• ....... l,J~R-<•I"'( 

PC r!ruer~~t~~~~~~!~f~i:~'.~~~~f rt~~:::::¥~~--==-=:" 
and Multi UserMicrocobol. I 

The CAL gives you two 400K floppy ;:;..,. -""' 
discsasstandard.Plusaninbuilt5MB, I -=--------- -
lOMB,15MBor20MBharddisc. I TdNo 

The CAL PC has RS 232, Centronics =;=!';;~~TW209Ev 
Td (0784)36456 

PCN OCTOBER t,.OCTOBER 12. 198.1 
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Ratn: 110 per ,1n~lc column cm . \11n1mum ,1lc .'\ cm. !)<ric, d1-.c,1un1 a,a,l.iNe ~ ON : Col um n \\1<lth, I etllumn 
~7mm 2colour. 1111'.mm .hx,lumn, 179mm CopJo.tu: IOda~,pnortopubl1l·a11on 

Contact: Chr"1tan \k('ar1h, on 01 ,.1:!] '.\211 

VALUE APPLE 

Th191ermne,n,~TV91!' ..-,,I .11•onandh.. 
lu!I erq,.,nom1, IWLvel and hit tKllmr>q. ., prd11e 
det.1,t.ed l.yl:x:i.ird, pl'O.lt.lmm.tt.M lur1<."11 ro kt>)t 
"'"' l19f'nt prnter port ant,qW.reqreenpt ... rt~ 
14"1icreenw,thh,ll'fideoa11nb....1,uidb...,,- PAL CARD CPA 7 

.£7 9.00•111 &! VAT 
Dbr,i.y .,.,.., IJ J)!u• .,., ... . , ••id qr.1phia on 

-'~='--c'',-----'--'---- ;;;.;~ ~~R; CPA 2A 
=.- ----- .£57. SO•ll62VAT 

fvta..~toal,lx"•ryJ.proqra,,..,n,nteqer 
BASIC. W11h any lenqth vanaboe n,e,,__ alr,nq,1 k: 

~~ cMr...--len, aulc · ne numbe, n.de ~ --.... 
FORTHCARDCP A 2 
1 57. SO•llUVAT 
Runt ,he ,n,;,......nq!1 pop,.,.ar FOflTH Ml~ 1.>fl 
,.,.., Applello, II pt,... 

"--,'-,-,--~~~ ·-'-"'--"'c.""'-'-' -- RS232C ARD CPA 12 
APPLE ADD -ONS £57.SO•n <,v,r =.:...::::....:=::...;= ::...; __ __ _ PHfll.11.1 t,6, ,tr, 0, h...,h 'J)Ndpr,l'llfflar.:I 

'BO COL UMN CARD CPA 4 pl ... 11t,r•. P,...,,,.,,.. ... ,1, ... 1h sw,t.,;h Mi.ctabl<I 
1 57.50 •1162 VAT p,- i<>f' ...-cl .. ,na-ienq•h ,..,,., how t.,e,c1 and 
SO dwr• h n by 24 ,,_ w,!1 tn.eo d.cender1 c4rr.a-,e ~urn ,;k,14,y H•n.JIN h.lt d..plf:• 
7 • q ·har.t,,.l•r ,- 1 .. 1,u.1, .-'Oalp,lt,ble w,•t, BA~/C nunur."••.on. trum !,;, 19.lOO ti....d 
PA;;("ALandCPM Mudl-m~ump,o•,t,_. EIARSJ.UCu20fflA ,.,rl"HII ,p 

" 

SOFTWARE 

48K LYNX LYNX LYNX LYNX LYNX LYNX 48K 
Arcad e Gam.H to knock the spot. off all other games on the Lynx 

ll:ml VOODOO TREASURE ISLAND tl-95 Fast NCI dtHIY rtal ·tlmt an:ad, adlOfl •IUlftll colour and INnd . GtltM lrt HlfHlastNton 1111 

=: :J'!r:n:~111.:1!:::::l::.-~:~~=-:.az..11;:: :~~~::~: =~:~on 

ll:ml SPACE INVADERS tl-95 
D1H1Y rtal-tlmt 1rud1 Ktlo1 wlUI full celour 1111 sound. Titt most l1ntlstlc rt,rocluctlon II tltt 
most 11cc,sstul 1rud 1 pmt ntr In 111G% maclllM c1M11. f11hlrts: H 11Mwt. 

ll:ml TELEPHONE & ADDRESS DATABASE * tl-95 
Storts llmltltss 111mlttroftn trl11. O.ldl acctss """'Y lacllity. Easy ta use. 

HOME ACCOUNTS SYSTEM * ce.11 
11:11,s lllt wtlol1y11r' s accounts . Elsy to 1111. 

CASSETIE DATA FILE HANDLER* u.•• 
Tllffl yottr lyu ln1o 1 ,ow 1rfvl com,wtt r. A mwst tor I Yl,Y Lyru: 111ar. DHl g11td lor ,rogramt 11111 
..... to . .. , datl tlltt CH11 U H tflH . IMhldH m11111l 1nd , .. m,11 IP,llcallon . 

• Al ~ br eam,,uten a, the Mk:rouade &1~ &rbican c.ntr. ~-Dll.__,_,...., ...... INd. ,__M£._ .... ...,,.,...~__..-'fl£J"IUl'..-..-..-1~-
~ 17 Devons im:'~

0
=.i: ndon N17 SLJ 

VALUE 
PRINTER INTERFA CE CARD CPA 9 
.£3 8 . J2+I 51S VAT 
P•r••~i:--mte,1r,1Mta.c» 

APPLE DRIVE ADD -ONS 
DISK INTERFA CE CPA 6 
147 . 90 +.11 JI VAT 
To connec1 AW,. or COfflJWOhble d"" 

DISK DRIVE CPA U 
£176.0Q•Qf ,s VAT 
Topq ... r1yJ.pa,-.i.m ..,.d,,.,. w•h ,ibl• 

BASE UNITS I~,,..~.~ 
BASE 64A -mpat ble w.,h APJ)W c.ardl •nd 
IIClit•.t,.. RAM b...-d qo•,.111 <."Qn!rol prvqr•m 64K 
on bo,ord -..,,, • •p,ondable to . 5JK MINI 
WRITER on b,;,.,,rd .n RAM l4K q,~m ITIO'm<>t'J' 

Tiny -mbler w Th --,nbly •nd d,-mbJy 
lo,nr!1on Upp,,r •nd IVWPr c .. charectf!n 
funrt-, rnmm.1ndl on k•ybo.rd Numenc .. J •nd 
"'""" k.,.-ped c.n io.d J4(1( di&t.··i· prOQr,irr, to 

J9".;K. ,._., RA M ,·,..-,,,.,.nq ,,..1,..• 

TO ORDER: 
Send e.xoct omounl mc/udmg 15'6 VAT 
plu• .l7.00 carriage and ,muronce , 
quotmg port numMn, to : 

LYNX 48K S FTWARE 
LMATimt- M Man .... . 
OTltlUO- O. .,.,._ tt ........ lltlttt11M 

Mttst._...CIICle , 
awcnLOll -- u«--,tw 11 ,ws . 
S,AC( TIUI-Z., .. 11:1111 .... . 
IMSASSEMIUII- bMiN NdllN CIICle 
,...._ i.~Z-11 ....... . 

£4 .75 e ach lnc. pap . 0..,..-1>0 111 

QUAZAR COMPUTING 
Df'1 . l"CM. 17 nG Q.OSE. l'MTSI.AOE. SUSSEX 
C... proQf.,.,.. MO ......... . and tor dlWI 
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MICROSHOP 

MICROCARE 
1 OAKWOOD ROAD, RODE HEATH, STOKE·ON ·TRENT. Telephone: (09363) 5695 

Extensive range of computer and business consumable supplies 

JOYSTICKS 64K UPGRADE 
Dragon and BBC 'B' 

MicrocareJoysticks have been a popular choice by 
the trade for bulk supplies and are now available by 
return post direct to the user. 

Analogue Type. Smooth proport ional control from 
twin patentiometers for instant, accurate response 

· with rapid fire button ideally suited to graphic 
design and games. 

Sw itching Type. lnco<po<ating a ruggedly de· 
signed self-catering , 8-direction controller with 
reliable micro-switchers under rapid fire button . 
Recommended for games of the frogger type . 

DragonAnalogue ............ ... £7 .00each + SOpp&p 
Dragon Switching ............ ... £8 .SOeach + 50pp&p 
BBCAnalogue ............. .... £17 .00apair + SOpp&p 
BBCSwitching ................. £20 .00apair + SOpp&p 

Microcase offer an upgrade service to give 
64K user ram for the Dragon 32. This is an 
internal modification carried out at our 
technical service laboratories . We are 
geared up to give a rapid service with rigid 
quality control. The price includes a quote 
"basis relocator program" to move basic 
from rom into ram where it is fully 
accessib le . Also included is a 64K fourth 
program written by M & J Software -
accepted as being the most powerful 
fig-forth implementation available for the 
Dragon. 

Total cost included insured return carriage 
= £60 . 

Forth user manual available for £5. 

Software 

I ._,,_,....,.~MNOW? 
J HN •Pl'Odl,OION TltEI HEt.FM)'OUl'loc::II....., 

'==-.:r~d~~ .... .....,.... ...... , 
.. at.lACCESl .-.dk +.Dur~--- ? 

S~~====~STA81.Et 

, .. ,....., d.,,.~T ..,.~ ? 
7 HAS A sPECIAL XMAS OEN..l fll PACIMOflON 
STARTWO NEXT MOHTk' 
W_,.IDl'_l.AAOEedlllleld~ 
0.- (SAE}IO: 

•• P!.,~.,!!!!,-!!!!!!!-!!'!~ --· r,1: .. 55112 

~ OCTO BER 6-0CTO BER 12. 19(13 

BBC ~ 7rfj ~ fLI G HT A LL OP t llA TI NO 32 K L.J SIPI ULA TOR 
SY STE MS a BRl t fl l'(Q ..... __ ... _______ ,.,_..., ____ _ 

=:... -~-;::-.:..':"""...;....-:.;:.. ~_.,:,.'=:-:"...=:--
Wolfpack Ill 

BBC 32K. 111 optratlng S) Sltms 
C.-..tltnefi...""4 ...... .... 

s-.t--tni-.... •• ...-.-..... ~ .., .... "- ....,__...., --~--,..,. __ .., ... -' ,,..,..... a c, _ _._lfM....,.. r_ ... _ __ _ .,.._.__ .-,. ._ ...._ __ _ _ ._ _____ ._ .. _ ------ --·--- - ... ------.--= = :=J:!:..";"~':.';c;~.:.~..::r..:::.-~---~=:.::-- - - - - - XI~-----""""MON'l'- - XI-_, ____ _ 
llfll(MIO_ct ___ ... -~-----"·--· 
OCAt l• S-1' 1'\ IA M ~-l ,-;i•• IIO~AlTII SOOCP • •!l T ... IHT,0,,Tkf IHI 

:,-1:::::t.~~ . ::rr::t~:~ff 
-"' 1,1.n,s 
- - WDICll«lOM ~o1, .,.. 1_....,n,s 
-- lt ,__.CIM -« Hw--,CIM _ . ........ """""'"" 

TOTAL ( -

" 
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MICROSHOP 

Software 

c .c .S.LTD. ~- SOFTWARE 
URGENTLY REQUIRE 

GAMES PROGRAMS OF THE HIGHEST QUALITY 
FOR THE SPECTRUM, ORIC, VIC 20, COMM. 64, B.B.C. 

CASH PAYMENTS OR ROYALTIES 
SEND YOUR SUPERFAST, MACHINE CODE MASTIRPIECE IN TltE STRICTEST 

CONFIDENCE TO:· 

PROGRAMMERS 111 f;!:iG\Ts~iliW'"ONI 
ARE AU YOU BENT FOR RECOGNIT10Ni1i ~i·=:~Jf/EX RMll lOP 
TltEN CONTACTSAFFRON FOR CONTRACT WORK ( I 

BUY THE BEST FOR YOUR SPECTRUM! 
JETPAC(Ultimate) - ...................................... R.llP.£5.50 OIJllPIIICEH .95 
E.T.X.(Abbu ) ................................................ R.llP .£5.95 OIJllPIIJCE £S.3& 

o~~Z::i~0df:!!~~":tlRif~:{:"~P=:;,-
~ to: TAPESOM (PCH), 

SS Morwt lload., Twkknlwa. TWl ZBO, 
01.ffl ltolorNIMlSAEfOJ'u.t 

SELEC SOFTWARE (PCN) 
37 CounclHor LMw, 

Z c"=!21c;:-~1ra ~ 

Proi'NIOr Fr•nk G.orge•, H5 HORSE 
RACE FORECAST p,og,..m is• 
..-lous punter·, ..et to Nnsible betting 
O.ta i1 tntlt'ed from• lf)Or1ing ~ 
P9S*" 9',d tM p,oer-m l)fOdUCfl 
betting recommendltton,; . 
Vfflionsavellablef« · 
Appte 11, P9t. VidM Genie , TRS-IO , 
Spectrum, ZXl1 ,88C ' B', N..erain, 
Shlrp MZIOA , SM,p MZIOK . 
From: BurNU of lnforfNtion Sdlnc.w, 

'i::::C':;t'';t:;, :~.f:.,':~,,.. 
FootbtU Pooh Foncat available 

A SINClJJR SOFTWAAE.iW.ADWAAE 
SPECIALIST CONVENIENTL 'I smJATEO 
NEAR Ml N#JMS.? MOTORWAYS 

PHILIP COPLEY HI-FI LTD 
6 WESTLEY STREET, OSSETT , 
WEST YORK SHIRE 
TEL : 0924 2n545 
HOURSOFBUSINESS TVE·SAT1030-,5.30 
OPEN BY APPOINTMENT UNTil 8P M 

64 BUSINESS USERS 
Hardwve inc:liacmg ...,... ~ pWln ll =~..=.~~~= 
~~~FOi~ 
CDmOIIJCS INTEll'Aa1 

TUOOMJ'VTD CENTU 
l f~ltnel,Ltiplealu:la1', .... 

Tet (OUS uau • 3'l5M) 

WANTED 
PERSONAL COMPUTERS .. __ .. cul> 

Morgan Camera Company 
160TottenhamCourt Road, 

LondonW1 . Ttl : 01-3882562 

DRAGON/ATOM/ORIC-1 
ADD LOW-COST I/O POWER 

WITH A VIA BOARD 
Drive extra l.'O devlcet , from LEDs & 
swi1chet IO extra periphefats. Link 2 micros 
fordata,programtrW\Sfer , spool~toa 
second micro 10 pmtfaave e1e. (see TEV· 
LINKbelow). 

=-=--=~r=..-.:::...-:.::.: ::ce:::c:=:..-==:.~...:= =-~-----,_,. ....... 
tof'TWAM~_.....--a-.-w'2 _,..._.,.. __ °",,..,._._ __ 
:=lf'O(llDl.-"'flll_,...... __ 
...... ""'---...----""'--- ·- tMIIO ~ r,,,. ~--= r::g 

u:&:.::: .. ... ,._ ....... .. 
5-.:;.=,.- -
:.:=--T..:..-:::.="-"='..:.: 
MM. OAOER ONlY 
SENOFOALISTS.'OETAILS 

Alpricflfl.ty~ofllAT , P'PMC 
TtwW'INIMlcrelt~Ulll, (Dtptf'Clf) 

403 D•llow Road, Luton, LU1 1UL . 
Tel . (0582, 41 ltoe 

Program Wanted w~~.,_.,,.... _ _,_.._ 
w, ,.,-cdt ffft. ,oyMlift ....i dnhihuw i,,i tM 

UK,USA .wid[urope . 

f'flGIW~(OlSi)l.S101 
o,w,,tt"IO 

DREAM SOFTWARE 
P.0, .... 6' , ~ . -IG!lh l 

DATA CASSETTE DUPLICATING 
tor SPECTRUM, BBC, ELECTRON, 

zxe1 &MZ10K 

-~-.....::~-::...~ -=pnc.a.fa11---.... 
,__ ........ Of~ 

MDIC.t.Tm~LTD.. 
Ullll92. ................. lcflool,.... ... 

Acloft.L..-NW'ltlTO. 
T .. ; t1 ..... 1 

Insurance 

Insure your 
computer 
Impact damage , fire, theft and transit 
covertor allyourcomputerequlpment 
£1 tot1500 

Cover£8p.a with £10excess 
£1501 to £2500 

Cover£16p .a. with £15exoess 
£2501 to £8000 

Cover £16p .a. with £2:Sexcess 
£8001 to £10000 

Cover £20 p.a. with £25 e1tces.s 
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Peripherals 

ZXSpectrum 
PR0-4 8 ~~t1e'?Jli'foN 
Tum YQlil' 1SK IMChne IO 1he po,,,,e,11..i 481< ="io=.~~.:.~= ::'/!:':"!.nS:.,.":"~.:= 
eomplfielilwW'lelSn::IM"..»onl 
~ wilh comprehenllw NW\.ICIIOnl and 
C#riMour~W,ntny 

CZ3k,cfu..._oi'V .A.T . & p,p. 

M1110d,,,a~~P0 .1t>: 
PAOT!CNICS 

1'125W•ltonC~ 
OXFORD OX1 2SG 

TelH 137153 MJMO 0 . 

APPLE II CARDS 
AT INCREDIBLE PRICES! 

RAMcat01fik en.a PALcoloutcanJ au, 
RAMcaro1a t1:1us EPN>M.,_ au, 
~Qfll g::: ~ g::: 

AlllllirlN~¥-Mlil~IOf'lell( . 

COMMUNICATIONS ASSOC IATES 
Dept. PCH, GPO Box mt , Hong Kong 

Clubs 

ORIC · 1 OWNERS. 

PCN OCTOBER 6-0CTOBER 12, 1983 

COMPUTER 
CONSUMABLES 

QUALITY DISKS AT 
COMPETITIVE PRICES 

Machine 
Commodore Pel 
Tandy 
Osborne I 
Apple II 
Apple Ill 
Olivetti M20 
IBMP.C. 

Sirius 

Priceperbox10 
From£20·00 
From£20·00 

£20·00 
£20·00 
£21·00 
£25·00 

Single sldedt21 ·00 
Double sided £25·00 
Slngleslded£24·00 

Double sided £33·00 
Prices are exdusi\le of V .A. T. 

Postoge&Pockoging-inprice 

01-6994040 

DIS,LAY IN$TAUCTIOH SHEET 

Gt11N NII~...,...,._ - S.-W,,, . 
0.-Mffl .................. . ................ -. 
s.nd [ 1 '*" St-,.id M*9Md E ....... ------------------------

SHORT·LENGTH 
COMPUTER/AUDIO TAPES , 
~,~q~~lty-:=r.=-~ 

then 11t bKk and relax. 
Premium Grade Agia R.F.W. cassettes. 
Manufacturer, of high qoality blank casset· 

!:t,~ogrc!:'*JJt~ 
purc:hllse 25 cassettes of 21h minutes HCh 

:C,~~~1~.::*"~~&= 
your remittance to: 

~,=~Ion,~ 
PE.220UA. T.i :0205750515. 

:=~~~=~ 
-I 25CASSIETTH 

(-£1.95p&p ) 
0 2'" ,..,. o, ..... 
o e .... 
07\\nwtl 
o 1oirr. 
0 12\+ITW'lt 

(1195 
[12 .20 
[12 .'5 
[12.80 
[13-20 
[1395 

50CASHnES 
(-£2 .• 9p&p ) 

0 2\+tTWW 
O Smn 
oe ..... 
07 'ArTWW 
0 10,-. 
0 12'AmiN 

tOOCASSEnH 
·- £3.50 p&p) D 2'Amn o, ...... 

oe ..... 
0 7l\"*'I 
0 10,..,. 
0 12'AIITW9 

~wi=.:. ......... 

'22.75 
'22. .. 
£23.49 
£23 ... , .... 
£2949 

"'"' ''"'"' "'"' £4a_!R) 
[48,50 
'5300 

TotalRemittanceC_~~~~-NAME ________ _ 
ADDRESS ___ ___ _ _ 

, _ my cheque/PO __ __ _ 

PiNM fflllke ct..queJPO PIY•bfe R.F. W. 
AJl~_,.tidu•MMVATMJB 

CABLES& 
SWITCH BOXES 

FREE /LLUSTRA TED 
DESCRIPTIVE BROCHURE 

ca11 
oe;:i~~~~~~~Jf5 

HOMESTEAD ELE CTRONICS 
24 OXFORD ROAD, 

DENHAM, UXBRIOGE, 
MIDDLESEX 

LOOK- COIIP'1TU I T.&TK*UIY 
~OIIUt.AOICM.IMnndA •~ a........-. ..... -- .............. --0..-_..__..,.._..,_ ........... -. --­cw.----a-.,.• ... ,..._...,. .. _,,, __ _ ......... .....,_ .. 

" 
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Offer 

FANTASTIC 
OFFER! 

A once in a life-time 
offer for personal 
computer owners. 

Send a S.A.E. 
for full details to: 

MOUNDPORT 
LTD. 

151 Albert Street , 
Southampton 

Shops 

FOR BBC, SPECTRUM & 
ALL LEADING MICRO'S 
STAFFORD: S9 FOAEGATE ST 

TEL: 0785 41899 
STOKE-ON·TR ENT: 

MARKET SOUAAE ARCADE 
TEL 0782 268620 

Supplies 

DISKETTE PRICES SLASHED 
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nig;ate 111•• etc 

CONWAY COMPUTER 
SERVICES LTD 

P( .. 1 • ~ .. J, °' ~" "''"' .. ' Hi! < C IIOC 'lo, 

MA'l OROEA ONLY 

Programs 

WANTED GAMES 
&PROGRAMS 

.. _ ....... _ ...... ~e.- wlll6d1- CN ...,..... .... _ ..... ( ....... _ .. _ .... .....,.. 
• Ft t:UANC C M C ...o(i. RAMMLI S ltt:.QUtU O 
• HIGH IIOVALTIU ,A ID 

~~~~.--
COM MOOOIIE M • VK: H • taC 
Sl'ECT IUJ M • 0-IC I 
~-C<''"'"'"' IMS s.tt.-., 

MAKE YOUR 
ADVERTISING COUNT 

PERSONAL 
COMPUTER NEWS 

offers 
immediate impact on your market 

Call 
Christian McCarthy 

on (01) 323 3211 

Hardware 

MICRO LINES 
80 £226 
82A £396 
92P £509 
92S £615 
83A £566 
93P £736 
93S £842 
84P £906 
84S £1011 

f'RJCU l ,.,V:: CAltltlM;E EXC VAT 
I\ING FOR PRICE LIST 

Harrison Computer 
Supplies 

STRUTT STllET , IE.LPEa , 
DEH\'SHIH DES IUN 

T•I (0771) 820202 

Services 

Software 

"YES, THAT 'S RIGHT , 
CAPTAIN PHOENIX. " 

Microshop Classified 

• ....... ._. ,.__ , <:astt ll t baKd O 'l.leffl . lO K 
1t 11buffc 1 fullm.tnui. l111c:l~ . (IO R J c ~1ticr , 
lfl Uolt)f.cld , ll aOO'lfl, [15t1C M l9 ,4~D 

• • fMt upc 1..X xtn1 ~ A11toloed'" v,a ' f nt w1111d' 
for raptd, MlOIIUlJC upe wvdl for k>ldlftlOI' 1a,i111 
up1020proponC 60 1apt, 111Khrnt rntdtn 1 IMlan t 
cktadcd catalopc. fwly documtn 1cd. phn free: m code 
.__ mbkr , -,. cc U· 75 DaY1111 Soft , Mattbroot , 
N"'1:lorouch . Slaf& Td 028J7S-3"5 

e ¥1clStt do'1:dm'C',doW., V1Cro1t £11! 0M Viti.SIS 
pnn,lcr . ,ood oo.,da 1.-,. , ftff(h • ,.. f1hbolo Md ~r 
(1 ,0°"° Tt l 01, )0J )9)0a ftt r6 JOpm 

' • .._..,.,IICJ& Up101uplll ~ n1nctudln, 1hc 
ccrnputt r 01mtN1\'efaalflyplvl-ftyotlW1 fn 1urn 
TIN: a>ni pu 1tr consedcn dcah and often C'«ttanan . 
£6 SO I A Sk.clly. Jla lh llf.cld Dm·c. 11~ • •11. 
Mcney,,t<k: l.61 MJJ 

..... ........ ,U M' fflU' C' lAl.111Cofptop-.iru. , dait• 
r.acs. lettcn. -•• .. tt bh d s . t tc ~ap r.ic Ttl 
M!Chx l. Ram1bouom Z80S aflcr <:,n (l...allcl,lob,rc) 

• ~ lh"')'httl pr,111ou11onqv.,h1yP"Pf' 
by rt l11n1. Ol' ly 90p pt r l'foS"• St lMI c-»KIIC' ahd 
rt1Nt1ut"e lo Pnn4ovt. 17 Po«h 0., . Godmancbr.­
m. C-bt 
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MICROSHOP 

~

GUILDFORD 
COMPUTER 

C·E·N·T·R · E 

PRINTER BONANZA 

EPSON RXBO .. ...... ...... ... £309.00 
EPSON FXBO ......... ........ £430.00 
JUKI 6100 ........ ............ £458.00 
.SHINWACPBO ... ...... ...... £320.00 
OLIVETTI JP101 .... .... ..... £380. 00 
SEIKOSHAGP700 ... .... .... £488.00 
FREE PRINTER CABLE 
FREE PAPER 
FREE 24 HR DELIVERY 
ALL PRICES INCLUDE VAT 

TELEPHONE ORDERS WELCOME 

~ r!i!J WELCOME .,,,. 
1 THE QUADRA NT BRIDGE STREE T 
GUILD FORD SURREY GU1 4SG 
TEL : 0483 578848 

EPIC INN pmn ad'toenture W!thCOftlp ..... .,...r..r..,.,. making• Ideal f.uriJJ 
•en&IM'loll'lt.Sot..-tNlrn,-,wyoflbe&u'J~mneNNOUl:lYOlla&nW'llhe 
-- t.nubM ~ . Ihm tnll'el through the ~ London ... _ 
IO flarOler lleh.inNrft ..:rON £~ Wlllh I llvillng dimu 111 ..... . Tht 
fflOll~P6Cklkl~e~foJtheDragon!Wllllhl.r..grapl'IICSaN!:1bL 
ON, &?.t5 

rlQf l 
~ 

BUSINESS SOFTWARE 

[EQ '~ 
WHAT THE TRADER OFFERS YOU ~ 
• The TRADER is your friendly BOOKKEEPER. 

• The TRADER keeps the VATMAN happy with i1s 4 Retail Schemes. 

• The TRADER keeps your ACCOUNTANT happy with its full Audit Trail and ab ility to post Journal Entries 
and produce Trial Ba1ancea and Year End Accoun!B. 

• The TRADER keeps your BANK MANAGER happy becouse you know your current bank position at all 
times. 

• ... But, above all, the TRADER keeps you, the CASH TRADER. the RESTAURATEUR, the SHOPKEEPER 
very happy because it saves hours of clerical work. It records Takings (on a daily basis if you want it) for 
Cash Bank and Credit Card Receipts. 

• It analyse s Cash and Cheque payments over 70 headings and automa tically writes up the Cash Book. 

• The TRADER tells you your current Profit & Loss and B&lance Sheet position when eve r you want to know 
it. You don't have to be an Accountant to produce the accounts because the TRADER guides you so 
euily through the program, 

Price £99.75 inc. VAT !or this Module under TRSDOS. Soon on CPIM and BBC. 

We publish software for professional accountants, for the small businessman, and are well known for our 
business education software. 

We are an aioc1edlt«t Twldy Syaema House who aJpply twnkey systems, and the fUll ranoeofTanc;ty comp.,1er1 and acce980nes 

f'urthtr cletaals about ow p,oductl and •mces obwnable from. 
UNDERSTANDING L ro. THE PRODUCTION VILLAGE. IOOCRJCKLEWOOO LANt LONDON NWZ 205 01·450114-4 
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QUIT 

Laughline winner Orie wows' em 
en Fran~ais 

Our picture of Oiff Michel· 
more and Wendy Craig Ou1S1de 
Acorn's I-tome of the Future 
drew a rib-tickling response 
from many or you. 

One of our favourites was 
from Simon Williams down in 
Dc"·on, who puts 01ff M1chcl­
mor c into another of his roles: 
' ll olidaymakcrs who\.·e 
booked a fortn ight at Acorn 
De Casi for this ~ason have 
been assured by the operators 
that a vtlla like thi s will be 
availab le sometime dunn g 

1984.' 
Mr J Baker of Peterborough 

suggested: 
Oiff - 'What is this ROM ?' 
Wendy- 'Ran Out of Money, 
dear : 

But the winner of Lau gh line 
this time is Rtehard Porter from 
Croydon. who wins £20 for 
putting these words into Oiff 
Mi chclm ore's mouth: 'Well I'm 
sorry but the voice operated 
lock won' t take any notice or 
me. We'll just have to wait until 
Kenneth Kendall gets her e.' 

PCN Oatchncs keeps you in touch with up-roming c:\ ·cnts. Make 
sure you enter them in your diary. 

Organisers who would like details of coming C\'C:nls included in 

UK EVENTS 

Ha ts off this week to Orie . 
which has achi eved the CO\'Cled 
ti1le of ·Best Home Co mput er ' 
in France. 

Thi5award.1 hc French home 
compu1cr business's Golden 
Rose. came One's way a fte r 25 
Frenc h com put er Journali sts 
assessed it with 11scompc11tors. 
And the Orie-l oving French 
have bought 35.CXXJ of the 
system s smce they v.crc laun · 
chcd in France in February. 

• An ym 1croma kerwith ab11of 
initiali\ e m1gh1 sec lhe prospect 
of \laluabl c publicit y in th is kind 
of award. ll ow long v.ill it be 
before we' re hearing that 1he 
Nascom 1 is num ber one in 
Papua New Guinea. or 1he 
New bram a sma sh hit m Uppe r 
Vo lta" 

Wrong head 
On our rcv;cw of Long.inan Soft· 
ware's pac:kagn for the Spectrum 
last .,,1ee k, v,c hcadhned 11 as 1houg.h 
the y ran on the BBC Micro 
Apolosics 10 all conocmc d 

Silent running 
Wc\ c: run mlo trouble o~·er the 
Singing Spcclrvm proJttt m luuc 
28. 1~ omn t diqra m has caUJCd 
probk m1 and the romponcn11 hard 
10 find We will correct and clarify 
the pro}C(:ts1n l"uc35. It v,·ould be 
bes.I 10 put the scheme on ice until 
1hcn-$0rry' 

NEXT WEEK ·--·--... ., ____ .,_ 
........ k.epolnls.. 
e Mlcn,poedL,-f'Ol , ,. 1-
M~COCH'M..._.. .............. 
e w.•a11-w .. ..... .. 
-- ... tfle-. e Celiour Coded - MKWN 
code ,,..,...._.CMltlNColNr 
c..te . . _...,_.._., ..... 
--.tartlNDnrrc•32 ,AtartNCII 
s,.ctnl11 .,... ....... 

PCN Dat el ines shoul d send the information at least one mon th 
befo re the event. Wril c 10 PCN Datelin es. Personal Computer 
News, 62 Oxford Street. London WIA 21-IG. 

·- - ·- -Lc tea lcr Apple V11Ja1c Octobc r 9· 1l 
The Profc:ss10nal Pc:nonal Compulc:1 October 11-12 
Marke ts and Strateg.ics 
Computc:rGraphtcS European October 18·20 
Conference & E.lh1b1hon 
lnt cmational 8usine,s.sShow October 18-26 
MICl'ocompute r or Word Proc:cssor? October 20 
Computer Open Day E.s.h1b1tion Oct ober 27 

Lancaster & Morecambe Computer Octettr 29 
OubOpcnOay 
Software Expo Nm.e mber 8-10 

Malvcrn MKTOFair NO\'cmber 12 

Manchc$m Apple Village Nm.embe r IJ-16 

OVERSEAS EVENTS ·­Info '8J 
Compu1cr System, International 
Trade Fair & Congress 
Computer Ttthnology Exh1b1tl0f'I 

.. 

..... 
October 10-13 
Octobe r 17-21 

Oct0tt r 18·21 

Leicester Ex h1b1tl0f'I Centre 
ln tc:rcont1ncn1al ll o1cl, Hamilton 
P1aoc. London WI 
Wembley Conference Cemrc 

NEC. 81rm1ncham 
Plccad1lly Hoccl. Manches te r 
Park ll o1el.Ca,d,rt 

l...(ra·crTm••n Hall, Lancaster 

Wcmbky Conkrence Centre, 
Loodoo 
Malvern Win1er Ga r<kns, 
Worces terslme 
Belle Vue. Manchester 

·-New York. USA 
Munich, West Germany 

J<uala Lumpur. Mala)'Sla 

D11tabasc Pubhcauons. 061-4568383 
Finanaal Times Conference Or1anis.a11on. 
0 1-.621 1355 
Onhnc Scn ,ccs, 09774 28211 

Bela Exh1b1tl0f'IS Ltd, 01405 62JJ 
IWP ASSOC!ahon. 01-242 8699 
Tony K1m,n1~1. Couchmcad Com mun icattons 
Ud, 01·788 1102 
Brian Sheldon, OS24 61831 

lnte rco, Ol-948 3111 

Pc non al Compu 1e r Fain. Woret:ster 22.659 

Database Pubhcations,06 1-4568383 

-Cahnc rs Exposition Grou p . 0483 38085 
ECL Exh1bt1ion Agcnacs, 01-486 1'"1 

Confcrcntt & Exh,bttion ManagerMnl Sc r,; 1tt1 
SON BHO, 9-A Jalan SS14!8. Taman Mcgah, 
Pctahng Jaya. Sclanp 

f'Cl',I OCTOOER6-0CTOBER 12.1983 



Your choice is crystal clear 

~The Hobbit' 
The Hobbi t floppy MlJ>C sys1cm is t he ideal allernativc 10 an unreliab le cassc ue recorder an d an expensive di sc drive . 
This is a profe ssional digital recorder designed specifically for users of micro co mput ers. 
The Hobbit is comple tely under the control of your computer · no mor e pressing RECORD / PLAY / FAST FO RWAR D, etc. 
Abso lUtely no da nger of accident ally overwriting other files on the cassette. The Hobbi t uses an iniern al filing system similar to 
that used by a d isc, t hus ensuri ng tha t there is no redu ndant sp ace on your ca.sscucs. 
The Hobbit is significant ly faster 1han an ordinary cassette recorder (READ / WR ITE speed 6000 data bits /s ec., ordinary 
cassette reco rde r average 960 da t a bi ts/sec. ) 
Typical file access 1ime is 22 seconds; maximum is 90 seconds . 
Up to 5 files may be opened simuhancous ly. Random access files arc fully supported . 
Two Hobb its may be connect ed to your co mpu1cr t o form a dual dri ve system. 

NO COSTLY DISC INTERFACE REQUIRED 
No hidden ext ras • the Hobbit comes complete with everyt hing you need, includ ing one certified d igital cassette. 
The Hobb it is availab le now for BBC and NASCOM computers . 

Spttla l Fea tures for lhe BBC 
Zero Memory Option The st andard Hobbit ope rating chip sets PAGE 10 ICOO. With the Zero Memo ry Optio n the Hobbi1 
docs not use any of your p reciou s RAM, t hus maki ng the tran sfe r of progr ams fr om ordinary cas~ue to Hobbit even simpler. 
Power Supply Power is taken from the external power outlet socket on t he BBC co mputer. If your comput er is not fitted with 
thi s socket a suitable Power supply is available from us. 

S1>«l1I ftal um for lht NASCOM 
Mlcrosof l Basic Upan de Kit Enables you 10 read and wri1e files from BASIC using PRINT and INPU T s1a1emen1S · no more 
PEE KS and POKES! Supplied on a Hobb it cas.seue . 
Opera t ing system avai lab le in 2 x 2708 or I x 27 16. 
No rm al address 0000 - ot her add resses arc avai lab le on reque st a1 no exira charge. 

If you wani 10 know more about t he Hobb it berore you 
make up your mind sen d 10 1hc address below for more 
details, or o rder 1he manual and s« just how sophist icate d 
1he Hobbi1 rea lly is. 
If you have a di fferen l make of computer, but arc 
interested in 1he Hobb i1 sys1em, send us a s1ampcd 
addresse d envelope and deta ils of your computer so tha1 we 
('an send you advance infor mat ion of new prod ucts when 
1hey become availa ble. 

,\ ~&1.Labk r,om - p,d~pultr "'°'"'°' dtm."I ,,_, , .. o, ~0 \11'1,..11 R PRODUCTS . .. 1,, l At.r. I AlK, HA RNE. ovrED 
Tr i ()9!1421 SIS .• IC'...,....(13'00, ooopa;, 91( 'i«o-..ilclr..wt111000 • UOO""- 1.no""'-,o,.-u,001(1100,, .... . 1111,11w 
H-l P'Owff$olf>Pl~(IJOO M-.IIONMrdwt*INIJl l l,0f~\Al.r1'f-.iMt-""',-, .......... H~I ,.,..,..H'*""l ..... w,ll)llllOGO ..,.,._ 
_.,..... ,r 19'00 ..... °""-.. II IIOot ... .t ,, ... ....,,n fll,i) {lr- .... .-.. ,,urt1 '<.I ,,,.,v...W \ .. IM 111,o,.,..,_ rMtllOl ........... pr°"' 
,u1'\\ ,,u ... ,,,. ,urnfo 

PUTE R PRODUCTS 



Send to MICRO SPEECH OFFER . , .o.eox l, GATESHEAD NEI 1AJ 
o, ttl~ne NEWCASTLE 106321 824613 

.MICRO SPEECH u!KU 

AdclltH 

....••.•.•. ,CMICOdoi ..•••• 

I tf'ICIOM ChtqutlPotttl Ot-Otf pty.fblt 10 ''M1ero S9"eh Offtr " 

0, dtb+I my a.,d,ycwd / Accffl '"°""' No.I I I I 11 I I I ) I I I r 
I Uf'ldt<ll- !:Mt IC-"'- - --, n.,:1,, ... tfll'I 10,;ltV'lol °"'d\AM 11 tt .., flOtct.l'fh .... 

,,._ .i•- n dh<• tor ,.. . ......,. 11 ''*"""'' """"" 9"ld 1eoow .,....,. ... 
Slf"'d .. ,..,CJ 

ONLY 

£29.95 
EACH 

ALL INCLUSIVE 


