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'"~;i;~:~~~:::~:;:::'!. Dragon meets Tandy 
chart-and future dc,dopmcnts. Matchmaker Geo f Wheelwright officia tes- watch two micros achieve 

r;/.vilJ~ t;f')I com: atibility 

Election Monitor 2 One Sound: Part 2 
Four pages of the h,ehcst 
General Elccllon ,·o,1cu1gt 
)·ou'rc likely 10 find th1ssidc of 
the Enghsh Channel, 1111,1th 
rc,1c1111,'S of ckcuon mght 
sof1..,.arc on PC). !he manifesto 
of1he Ba"c Party. the 
prcpara110ns of the 
com!)l,llcn~d med ia . and the 
au 11udc-1 of1hc pan) leaders 
1hcmSflH•s to microcomputer 
technology_ As a boil us. the 
PCN Plofo' mc tc r . )Ouro11;n 
guide 10 1he outcome. All this on 
p.agcsZm5-and bad. m the 
real wor ld on page 6 Koda\: 
prom,ses 10\ 11) on a nopp) 
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Future in question 
IJ .. ~1N111Wfft' 1 Gftttal 
DKdoil wll be dtt IIMIR inlportul 
le -, ynn , ID dalil tM ra.lt 
c..w-.UwC'OUCr)'for•-" 

,-tiN for tlldr- Ykwll ol l'ariom 
-.ecu o1 IM ~ · nw 
rapomn1ifrit&nl011 dltlrbduilf.,... ............ 

research and Mvdopmcnt of 'fifth 
gcncralion' compu1crs i~ inade­
quate romparcd lo the 100 per cent 
~·c rn ment funding av1ulable in 
Japan? 

ftN'tMr .CO tllt 1'111111~ ..... thr 11-1.otlildp JOlllodeddt 
wbkllwaylovak-J .. t , b.tltlt 
importMtloknowwtMndttP"f* 
..... co.Id. bt,....... tm <'OIIMI')' ....... 

5. l fowwouldyouprotcci Britain's 
undoub1cd lcadc...ship in 1hc soft· 
w.arc fidd and what would your 
Go,·cmmc.nt do 10 reform the 
confused s1a1c of copyrigh t p.-olcc­
lion for computer sort ware? 

Hfftlmt of thr •Ht Pui ...... l. 
Mkr'o ttdl80lol)' wil be a,.._. 

._.. leat.n ol tk ,-.,.re IO PCN 
Mkfdl.lllt~olllwdw'ttlll.UII 

I. In 1hc light of 1hc results of 
Information Technology Year what 
acoon would )'OUr Govermen1 rake 
m dtvdo p computer literacy? 

crnmcnt give to cduca1ional com­
puling and \'OCatiQnal tra in ing? 
3. What action would your Gov­
ernme nt take lo help Bnlish mK"rO­
romputc r manufacturers oompc1c 

wit h thc:1r o,.·c11eas oompctiwrs and 
figh1 Qft the growing Jap.:nK'SC 
threa t'! 

6. I low do you view the impact of 
information technology o,'cr the 
next fi,·c ycars'? D«s it provide lhe 
oppor1unity 10 crt atc new jobs o, 
pose a 1hrcat 10 existing onc1? 2. Whal support would your GO\·· 

CONSERVATIVE 
I and 2. ITyearwasa tremendo us success. 
it great ly increase d people's awareness of 
the importance of Infor mat ion Tech nolo­
gy. Our Micros-in-Schoo ls scheme has put 
one micro in every secondary school and. 
now. into half our primary schools. In 
add ition, we have now extended the 
scheme to cover per ipherals like primers 
and VDUs. We ha,·e also installed a 
complete computer system in e,·ery 
teac her train ing college and are selling up 
ITECs to train young and unskilled 
unemployed people in computer and 
elect ronic skills. This programme will be 
extended to provide even ing courses for 
ad ults. 
J. The micro indus1ry is one of our grea1 

There are over SO companies 

lABOUR 
I. In our Manifesto we stat'e'i'hal we will 
'increase technological literacy in schools 
and give boys and girls equal opportun ities 
tostudyscienceandtechnology"'. We must 
restore cuts in education so tha t adeq uate 
compu ter facilities are available in all 

4. How 11muld your Government 
respond wcnttcism tha1 support for 

THE PARTIES REPLY 
making micros in Bri1ain. Sinclair is the 
first company in the world to sell o,·cr one 
and a half million or them. We have the 
highest penetration of micros per capita of 
any coun try in the world. and lasl year the ir 
sales increased by a phenomenal 400 pe r 
cenl . Weareexaminingthcdiffererit levels 
of tariffs as betwee n components and 
finished goods in the light o f the anxie ty 
expresscdbysomemanufacturers. Wewill 
pun;ue this maucr in the EEC . 
4. Alvey is the largest co-operative re· 
.s,:arch progr!).fflme we have e,·cr under· 
taken. It will involve £350 million o, ·er fh·e 
years. No other European country has a 
programme on 1his scale . British com· 
pan ics, universities and gove rnmen t are 
coming toget her to poo l their resources. 
.S. We are looking at 1his mauer and a 
Green Paper on i1 was issued last )'Car . II 
would be idle to prete nd the re is an easy 
answer. Britain"s software industry is 
outs tanding and we must do e,·erything 
possible to encourage it. We lau nched the 
£10 million software products scheme last 
year. Thisprovidcsfundingof33 Y.1:percent 
for pioneering sortware projects. 
6. I believe pro foundly that the new 
information technologies will create great 
job opportunities as we move towards an 
informa tion-based society . Some will be in 
manufacturing. but many more will come 

schools. The present Go,·crnmcnfs one 
micro per school is merely paying lip 
service to pupils' real needs. Teache rs must 
be trained, through initial in-service train­
ing, to equip t heir pupils with basic 
computer skills. The Ope n University aod 
Open Tech should be used to provide such 
skillsforthemajorityo fadults. Weneedto 
make people more awa re of IT . AccOrding 
to a Policy Study lnsti1u1e Su"'·ey 59 per 
cent of firms lhoug ht 11'82 had made no 
impact. 
2. In our Manifesto we state that we will 
'promote the supply of engineers and 
technicians. including women. to meet the 
necdsofindustryand thccommuni1y·. This 
requires a substantia l increase in educa· 
tional computing and ,·ocationa l comp uter 
trainin g. by stepping up courses in further 

from the application of it . Many new 
services will spring up - ordering holiday 
bookings via a teletext screen . mobile 
telephones. electronic publishing. pocke1 
televisions. mobili ty aids for the elder ly 
and handicapped , and lessons by video. 

We must ensure that Britain does not 
miss out on the opponunities of the 
micro-chip revolution. We have shown our 
commitment by appo intin g a Ministe r and 
increasing the funding for this area from 
£50 million in 1979 to £200 million a year 
today. 

The Allia nce does not even ha,·e a 
spokesman in this area. and in their 
Manifes10 they devote precisely 49 words 
to innova 1ionand tec hnology. The Labour 
Party are Johnny-come-latclics in this 
field. They have had no new ideas for four 
years . They would shack le the develop­
ment of cable TV and restore and extend 
British Te leoom's monopoly. Worst of all. 
they would nationa lise pa n of our highly 
successfu l electronics industry. National­
isation has failed in the older industries: it 
would be a tragedy ifit were now allowed to 
killoff1h c new. 

We are creating a techno logical jX)WCr 
house in Brit ain to·rejuven a le our indu st­
ria l base a nd carry it inlo the next century. 
Labour would create an industrial 
museum. KNMttilaMr 

and higher ed ucatio n and increasi ng 
opportunities for retra ining through in· 
creasing provision fo r day and block 
release and paid educationa l leave. 
3. Many publicatio ns such as NEDC and 
ACARO reports have str essed the much 
greater degree of centra l planning and 
in1crvention in electronics by more suc· 
cessful compet itors like France. West 
Germany and Japan. The message. in fact. 
is t he exacl reverse of wha t the Govern· 
mcnt cons tantly claims: our compe ti1ors 
are more successrul because they do not 
need to rely so heavily on ·market forces'. 
They do not belie,•e t hat streamlined 
plannin g of elec tronics growth hampe rs 
the indu stry's ability to innovate or 
respond 10 technological changes. The 
evidence suggest it improves it. Nor do our 
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key oompeti tors de Jega te JX)I icy for growth 
sectors like electro nics to nu merous official 
agencies - as t he British Government 
doe s. In the key areas of UK informa1ion 
techno logy. there are at prese nt 21 
different Oo,·ernmcnt executi\.'e bodies 
with respo nsibility for some aspect of 
official IT policy, manyo ft hemdup licating 
each others· activi1ies a nd many wo rking 
toward s enti rely di fferent goals - if 
any. 
4 . The Nat ional Computing Ce n1re has 
already e xpre ssed conce rn 1hat the Alvey 
Rep:>rt on fifth.gene rat ion computers 
omitt ed commun ica1ions and that the 
fund mg of 1he industrial element s 10 50per 
cenl was 1oolimi1ed. The Government has 
not met 1he recommendation s in full. The 
report' s recommendations on fundi ng of 
a'dvanced information tech nology must be 
imple menled . We wou ld also wish to ha\'e 

ALLIANCE 
I. General isedcompu terl iteracycanonly 
be improved by a combined prog ramme 
for both children and adult s . We would 
the refore encourag e :1nd support the 
extensions. whe re appropria1e. of: 
a) The a lready widesprea~ use of micro 
compu1ers in primary and secondary 
schools. 
b) The prov ision of courses in comput e rs 
and computing already offe red to ad ults by 
the Open Univers ity. especiall y those 
designed for teachers and ind us1r ialis1s. 
c) The provi sion of similar courses by 
other prov iders of adult education. 
2. The previou sans werco, ·ers education· 
al computing other than in highe r educa· 
t ion. lle rewe are commi tted to improv ing 
the financin g of higher education in 
general. In particular we wou ld encourage 

PCN PLOT'O'METER .,_._ 
Asp.an of its clecuon CO\'Crage PCNb nngs )OU 

1he PCN P1ol'o'meter . )'OU 0111n da)·b)·-day 
gutde to the progress or the mam par1,e110111-ards 
the finishing post of June 9. 

Running on an Apple II with a Watanabe 
D1giP\o1, the Mot'o'meu:rJ)fogram takcsdctails 
from the nattonal O()lnion polls pubhshcd m the 
daily preu and 1ranslates them mto a compre­
hen~,·e chart. It alk>.,.·s for more than one poll 
each day and adJuSts 1hc figures 10 take ,nto 
ac:countdifferents.amplesizcs. 

The last reliable da1a we were able to use on 
lhc Ptofo' meter dated from May 30. and the 
resutl is lhe chart below. 11 shows the early 
wavering of all three pan ;n, 

Like a page m an IBM ~ anual. 111e've 
del1bcratly kft half the chart blank 10 kt )OU 

comple1e 1he Imes be111feen now and June 9. 
Keep your e>·c on 1he polls. 
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more !Jade unio n cons ulla1ion on the 
develop ment of a progra mme . 
S. The Labour Pa rty is ,·cry concerne d 
that the innova lion and computerisation of 
compan ies is on ly improv ing slowly corn· 
pa red with our compecito rs . Al present 
there ise, ·erys ign that future growt h will be 
held back byexisl ing skill shortages in key 
occupations. A rcce ntsurvcyofthe Policy 
Studie s Instit ute revea led micro a nd 
elect ronics skill shortages in two-thirds of 
estab lish ments using microelectro nics in 
produ c1sand pr ocesses. Ou r new Plan ning 
Department will SCI up effective jo int 
machiner y with the Manpower Services 
Commission to mo ni1or trends and ens ure 
1ha1 train ing programmes fully reHecled 
changing workfo rce require ments. A 
La bour Government would gi"'e .serious 
consideration to a review of copy right 
protection. 

the ex1ension of compute r science provi · 
sion. We see ,·ocationalcomputcr training 
as an important part or our programme of 
train ing for a ll 16-19 year olds. whethe r 
emp loyed o r not. We are aware that 
prese nt l rainingpro grammes in compu ling 
are still inade quate in that many partici · 
pant s remain under-trained at 1hccnd. We 
wou ld encourage selection for these prog­
rammeson the basis of aptitude rather 1han 
qualification. 
J. It is virt ually impossi ble to ansv.er this 
qucsrion withour the dc1ailed know ledge 
of the s1ate of 1he ind ustry and the s1a1eof 
the na1ional econo my that is availabl e only 
to the par1y in powe r. In gene ral terms we 
see the enco ur agemen1 of technologic ally· 
based modern industry as a ,,cry high 
pr iori1y in ou r econo mic policy . We would 
1herefo re want to do all that we could lo 
help Bril ish microcom puter manufact ur· 
ers. We see the ind ustry asalreadystrongin 
t he field of computcrS for educational and 
leisure ac1ivitiesbu 1 as much weaker in the 
field of the more soph istica ted machines 
required by indus1ry and the professions . 
4 . We would look sym pa1he1ically on the 
recommen datio ns of the A h·ey Report 
1hat a highe r pe rcen1age of Govern ment 
fu nding should be ava ilab le to British 
fiTnlS. 
S. There are two ' measures which we 

$~%l-

ox, Con<;,enati\CS 

ml 

6. As we slate in Labou r's Man ifes10. 'the 
fall in ou tput, toget her with the lack of 
planning and retra ining , has mean1 that 
new 1echno logy has broug hl major job 
losses in some sectors·. New tech nology 
bri ngs oppo rt un ities fo r more le isure. for 
new and existing products and for cutting 
out dangero us a nd bo ring jobs. Failure to 
introduce new techn iques would lead to 
our ind ustry falling even furt her behin d 
ourcompetitors. Wedo not be licvc1hat we 
face a collapse or work or permanent 
1echnological unemployment, but the re is 
no doubt 1ha1 ce rtain occupalions. par1icu­
larty in serv ices such as bank ing and 
insurance. will be adve rsely a ffected. 
Labour's appro ach is lo encourage the 
dc,·eiopment and applica1ion or informa­
tion technology while plann ing to ensu re 
that the benefits are evenly shared and the 
costs of change arc minimised . 

would ta ke to help preserve the curre nt 
Br itish lead. The firsl is to maintai n and 
e xpando ur effor1s in higher education and 
in computer science. The second is to 
encourage those firms involved in softwa re 
production by cont racti ng ou l of 1hem the 
needs of Govc rn men l for new software . 
The proble ms of copy right are formidable 
in a lmost eve ry field including comp uccr 
sof tware. The re is only o ne wa yof1ac kling 
the m successfully and that is by interna · 
t ional action but we would be supportive of 
any effor ls to solve lhe problem, e ven 
part ially. 
6. We sec the increasing impact of 
info rmation tec hnology on man ufactur ing 
ind ustry, on service indust ries. on the 
social and education al se rvices . and on 
leisur e and hobb ies as an irreversib le trend 
over the ne xt decade . II is in our view 
impossible for Britain 10 opt oul of this 
change . Ii ca n br ingcnormo usbenefitsan d 
can tr ansform 1he quality of life for the 
better . In terms of jobs over the next five 
)·ears 1he effect is like ly 10 be a balance . 
which may well be dose. be1ween the 
creation of new ones and thee liminatio n of 
old ones. We shall lake firm and effect ive 
measu res - partic ularly in the field of 
education. !raining and re traini ng - co 
cou nter any tr ansi1iona l loss of the jobs. --
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Computer countdown 
.............. 
Put out the cat. plug in. turn on. 
tune in andscnl c back forthcpu.bhc 
computer extr avaganza of a ll time 
Thursday night is cl«1t0n night. 

Beue r s11II. powe r up your micro 
and 1ry 1obca1 the big boys a t their 
0"' "& .lllmc. 

Each clcctt0n 1he broadcasung 
organ i~1ions 1ry 10 ouldo each 
other and race lo sec who can 
produce the rcsulls first. This 
elect ion ,s nocxct"ption In addition 
tosccingwhocanlogthcrcsultsfirst 
thcy, .... ·111 be competing 10 ~c ..-..tw:, 
can do 11 with the most colour For 
1his is the colour graphics cl«uon. 

ITN's The Nation D«ida v.111 
future Pc1cr S,s.sons ope ra1mg a 
~ graphics compute r. Th is 
mach,nt was de-signed and bmll by 
ITN itself and produtts the mos t 
amaz1ngrolourgraphic5. For a 1as1c 
or v.ha1 11 can do. watch Channel 
Four' s C\'Cning AC"-'$ programmt'. 
Roughly th rec-quancrs of 1hc cap­
tions used arc generated by the 
Vf80. 

Th i~ computer has a scrrt'n 
rc§Olu1t0n or 102-' pi~cls per tek,i· 
sion hne (lhcre arc about S76 
viewable Imes on 1he a\·eragc: 
1c:k\1sion sa-c:c:n). Instead of 
addressing each ptxd individua lly. 
1hc VT80 s1ores all of 1hc 1nrorma· 
uon as shapes that can be rc:c::alkd 
and phic:cd an)"l'ohcrc: on screen. 
The machmc: u~ 16-bit "'ordsand 
has 2S6K of memory. 

The VT80 is JU.St lhe graphics 
OY!pul end of ITN 's rompulc:r 
sys1em. As1hc rc:~ullore phoMd 1n 
from each dection count 1hq arc: 
fed m10 a VAX 11nso .... h1c:h has 
4Mb of memory and SOOMb of 
back1n1 sto re: on Winchester hard 
disks. Thi s machine docs all 1he 
numbcr -crunchmg. caku latmg lhc 
perctntag,e sha re of the pol l. turn· 
OYI ands,..,ing and also upd:u1ng 1he 
forc:c::astofthefin alresuh. 

A seoond v AX I lfl50 t.akes 1he 
resullli of thi s numbe r crunchin g 
and prepares II for presentation on 
screen by 1he VT80. A 1h1rd VAX 
m inicompu1er will operate 

Blocked votes 
B,Wlftdier.-
Camsoffs Election Anal)'SI. sup­
posed 10 lurn you mto an e lecuo n 
fiend. is useful for a ny kind of 
electio n . .so ... hen 1hc b1gday1sO\"Cr 
)OY can use 11 for b)~l«tions. 
unionelectionSMJU.SI forprcsc:nt· 
ing sta11s1ics. It rum on 1he Lynil. 

You enter dara that is rela ted lo 
1hc dc:ction. and the program so"s 
cand.ciates mt o o rder by number of 
vo tes pol led. Tabu lated resul1.1vnll 
give: you pe rcc:nl ages and Ekc11on 
Ana lys1 produces bar chans . 

These amazing c:har 1S. like: rain· 
bow-coloured skyscrapc:n on the 
mcn·c:. appear as 1f from nowhere 
a nd cr av>'I up and dov,n the screen 
They ,.,,111 also g1\·e you pcrttnlagc: 
swmgs for and agams1 compeung 
partie s. and if )"ou·rc: feeling lazy. 
you can alwa)-sload theumpk da1a 
which shows 1hc Bc rmondscy re~ull 
of 1979 compared 10 1hat or 1he 
by~lc c1ionth1syc: ar. 

Thccasscltc isplainl) pad.aged. 

Micro 
manifesto 
Princ:c5 of the blood ro}al. con· 
victe d criminals and 1hc: insane arc 
not a llowed 10 ,·01e m Bnllsh 
c:lttlions . But 1hcrc"s nothing 10 
stop the mildly eccentric from 
standing for Par\iamcnl . 

Pete r D id:. 36. is the official 
parliamentary candidate for the 
Baste Pany in the ..,·est London 
c:onstitucncyofl lammcrsm1th. Th e . 
Baste Pa"y. '"hich demands the 
remo,·al or v A 1 rrom micros. has 
onl y one membe r - Pc1c:r Dick. 

bu1 ifs ""hat's mside 1ha1 counu. 
You gc:1 a no1c: of 1he su possible: 
operations and the: rest 1suptoyou. 

Yoo"" ill be struc k by the brilhan1 
colours 1ha1 Cam.so rt has pul 
together. and the whole: thing is 
really a llt\0'$1100 no1 10 be: uue -
cc:riainly,·c l)'COlourful 

But 1hc:rc: ison lyM>moch)·oucan 
do w11h bar cha"s. Your ancntton 
may bcgm to wander after len 
m1nu1cs or Kl. and 1hc prog ra m has 
somcquu ~s . 

It sho""'S •ts d1saus1 by ianoring 
words ""hen it rea lly wants num· 
bers. bu1 refuses to say ·numbe r 
please:·. 

Another m1crcs11ng fca1urc 1sthc 
way this program aettpts ·no· when 
11 asks you for a ca ndidate. 

W11h r('la11\•ely hulc user mcm· 
orya ,·ailablc 1oyouon the Lynx you 
.... m be rcslnctcd m the amount of 
data)1>uCanactu~lly anal)~atany 
oneumc. 

But 1hc compensations co me 

Mr Dick"1 campaign i'i a car eful 
bknd of serious ekc1ioncering a nd 
cheerful fri\"Olity. lli s manifesto 
includes 1wo ~amclcss \·ote· 
ca1chc:rs - the removal of 1hc 70 
mph speed lim i1 on mo 101"'ays. a nd 
a subsidy on cat food for old age 
pc:nsioners(forthcirca1s). 

The: Krious aspect is deadly 
krious. Tve 1a kc:n a mont h off 
work and il"scostmg me a fprtunc,· 
uys Mr Dick. 

rr cl CC1ed (and Mr Dick is no1 
O\'er·op11m1s11c) he will prob ably 
sofl-pc:dal lhc spttd lim11 and ca1 
food proposals a nd pre» the Go,· 
e rnmen t c:,n the remo,·al of VAT 

s1andby ready to lake o,·cr if any of 
rhc: 01hcr machine s should fail 

Cher at the BBC Pe1c:r Snow \\111 

be the: person m charge: of the 
comp "ute r . Uc will be si11mg at a 
Fluke: console: lhat ca n gene rate 
graphic displ ays"" h,ch shou ld g1,·e 
ITN a good run for its mone y. 
Behind 1hc scc ncs1hc: DBCw1lt also 
be using a VAX and v.11\ be 
su pplcmen11ng 1t y,11h th ree Quan· 
tcl 1rap hKS proccsson. and a Flair 
graphics pr0ttsso r 

Bot h TV organ iu tion~ '"'•II be 
linking 1hcir romputc:rs dir«lly 
mto the tclelu1 services. Cc:dax 
aod Oracle . On bot h S}Slems the 
scrYiccv,lllbecsscnua11)1hcsamc:. 
One page will be: used to display 1he 
latest result to come m . O!her pages 
will show the resu hs m md1\•1dual 
cons 111ucnc,c s 

A special rc5ul1sscn1cc will a lso 
be a,;a1lablcon Pr es1e l. II will be run 
byl-latficld Pot) l« hn ic,,., h,chhas 
drafted m a learn of su:th-formcn 
from loca l schools 10 help co llate 
the information a nd key m the 

panly from the sofl\\-arc and part ly 
from the machine . 'There is liberal 
use: or double- height chara cters. a 
thou&htful IOYch th at enh a~ the 
a lrc:ad)' slrong 1rap hta General ly 
the Lynx makn the mosl of 1h1s 
elect0ralra 1nbow. 

If 1hc mam a11rac1ion of the 
soft.,.,'arc is,; 1sual,)'Oum1gh1prc:fer 

from m1CTos. "lbc mos1 1mpo"an1 
1h1ng in 1he world today 1s lhc: 
compulCr ." he says 'The quicke r 
youth grasps machmcs the bette r . 
Thc a ns111er is•~ remo\C VAT and 
classify micros as 1ools. not lO)-<:.. · 

Should he hold the balance of 
powe r in a hung Parhan,ent 1hc 
poss1b1htic:s arc almost boundless: 
free ca1 food for a ll. unbridled 
mayhem on UK roads. and a 
sensible: approac h to technology 
But for the moment he 1( a lone: 
\'OICC' Cf)mg 1n 1he "'' ildcrncs s . h is 
to be hoped tha1 the \'Ciers of 
llamm<:rsm ilh arc fully consciou s 
c:,f their respons1b1h1y. 

results. A Research Machm es mic· 
ro has been used for mdcJUng the 
cons111ucl\C"IC$ and three Bishops· 
ga1e l ntelligencc:1c rminalswit h 40 
page buffers will be used on 1hc: 
night 10 ed 11 the pages before 
uploadin g ,·1a Prestcl" s D uke: co m· 
puter in London. 

Ther e will be three separa te 
md1ccs to help users find 1he 
mforma uon the) "''an!. A 'hov>• the 
famOYs fared" index "'"ill gl\·c spc:cdy 
access lo 1hc pages featuring well 
known names. An alphabc 1ical 
1ndcx can be used ""he n lhe namcol 
a consti1ucncy 1s kno.,.,·n. Finall y a 
regional mdex ,..,·111 help 11\ost who 
arc: no1 su re or 1hc cons muc:ncy 
name. only !he general area 

In addition to the rc:sulb pages. 
1hcre ,..,111 be: an election news 
magazine with newsslorics. prcdic· 
lions and 1hc: \"tcwsoflhe pundi ts. 

Jla1fiekl Pol)'s emph asis on gel· 
ung 1he mform:m on r ight is 111cll 
placed. Briush embassies around 
the \\'Orld ha\ ·c bee n equipped with 
Prcstel sc:ts 10 keep up to dale. 

10 play "' 11h som<:thing a liulc more 
sdly. BUt ror practt5ing a bit of 
amateu r fulurology it cou ld be a !Qt 
off un . 

Elecli o n Ana lyst OOSIS £7.90 
fromC.amsoh. 

You can buy it from Spc:c1rum 
Cc ntrdi in various I owns around 1hc: 
country. 
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Into the swing 
on your own PC 

by-elections and use them 1n a 1hcir results. or with figures. as the 
nationa l forecast. ~suits "-'ill come m. It ea kulate:5 
• Tomakcforccastsformd1\'1dual swings three wa) 'S and offers a 
scalS or blocks of .seats to work out variety of sum ma rie.s. 
" hat might happen in your area- On the qucs1ion of ill accuracy. 
Harrow East looks sak for the s .... inaomt1er s1orc-s the results 
ToricsNrrin1anou1b reakofmass from the last election and make:5 a 
h) 'Sleria. rough estimate of how those resull s 
• To enter the results H they come "-ould ha, ·c bttn affected ifthc new 
in on the night of Ju nr 9. producin 1 bounda ncs had applied. In the 
insta ntly updated forecas ts from insfl'\IC'lionbooklct itpomtsoutt hat 
the \Cry first rcsulL its prediction s will grad ually be· 

., ..... _ 
Whtn the first rc1uming officer of 
the nightstcpsfmi •·ard with the firsl 
rC$ult ofthcclcc1ion youc:ould ha, ·c 
an O\'crall forecast a couple of 
seconds latu . 

Not by c:ourtcs)' or 1hc massed 
ranks of c,cpcr1s in thcstud,osofthc 
BBC and ITV. but from youro~n 
pcrwnal computer . lmpcx Porl· 
able Sof1warc is sell ing a program 
called Swinaomc1e r that run sc 11hcr 
on'11SinclairZX81 S)'SICm11ri1h 16K 
Of on an Osborne I . 

The program has a dis1inguishcd 
pedigree. Designed by Chns1ophu 
Munkton, a special ad,· isor to lhc 
Prime Minister. it has been running 
in Down ing St forsc,·cral month s. It 
didn't exactly ptck the date for Mrs 
Th atcher. but 'i t co nfirmed agcnc r· 
a l feel ing that with a lead as strong 
as the opinion polls gave us, June 
wasaJoodtimc,'saysM r Munklon. 
He adds: ' h did tdl us thal unless 

Labour •••as able 10 1e1 11tithin r., ·c 
poin ts of u,. the Alliance was no 
threa t .' 

PCN 1«1cd the ,·ers.on for 1he 
Osborne. It requir es MBa stC and 
loads from drive B. puningnol onl)' 
the program but also the results of 
1hc lau gcnrra l dection into mem­
Of)'. Wi1h • minimum or fancy 
prehm immesit prescntS)"OUWith 
opuons: 
• To forecas t 1hc result based on 
nationa l 0ptnion polls - on the 
stren1tho(a poll oonductcdon May 
24 (Con servatives 47 .5 per cen t . 
Labour 32.5, Alliance: 19) it pre· 
dtcted a Conscrvali\'C majority of 
212stats . 
• To give more pr-rcise forecast s 
b.astdon rep>tlalop1mon polls - it 
uses the 11 reposls of the Gallup 
organisation but showed some con­
fusion ove r 1hc exact location or 
Rochdale. 
• To calculate the swings from 

Runnin g the progr a m on opinion come more reliable as results rome 
polls and in,•cntcd da1a two wcck.'li in, which seems like stating the 
before the election is a pkasan1ly· obvious. 
relu:cdcxcrcisc.11-.csoft"arehan The program'sou1put 1sunsoph­
hin1 or polish a nd 11 is \'cry isticatcd: ii just displ ays Of pri nts 
rcsponsin . lislJ and tables of result s. 

Bulif)'OUWa nttouseiton Junc9. Swingometer romes with a lucid 
1ry1ofind somtbod)'whowillwa1c h ins1ruction book kt "hich includes 
the tclc\ision or listen to the radio a full lisl of ro nstilU<'nc~s. with the 
whik you peer at the Osborne . numbcn by "hkh the program 
Keying in figures could become rcC01-n1SC$ lhc m. 
frantk when the rcsu lls s1ar1 to Thc:vcm<>n forS1ncla1rmac hmcs 
flow. CO!itsl9.95 plus SOp for pos tage and 

Also. take care of the numenc packin1: for the Osbo rne you pay 
keys. Entry ,..,lidallon is efficie nt £29.95, a1ain plus SOp: and from 
but 1hc progr a m actep 1s zeroes 100 June 4 a \'Cl'Sion for the Jupucr AC\' 
readily a nd 1s prone to s team ahead shoul d be availa~c at £26. 
wilh an anal),;is based on noughts. lmpex Portable Soflwarc 1s at 

A nrat practi cal feature is iis Bedford House, Hockl!ffe St. 
capaci1y 1oworkwhheilhcrpcrcen- Uig hton Buzzard.LU78EZ,0.525-
lagcs. as the opinio n polls present )71597. 

The aid of the parties 11·1n1w11t1:c 
1ys...-.c.r. ... 
As lhc election hou up, 1hc four 
poli1ical panics' rompu1ers arc 
busilyby1in1 awa)'. 

At Conscrnti,c Cent ral Office, 
a hcavywcigh1 ICL ME29 mini 
equipped wi1h 4Mb or main stdr· 
age, 180Mb orbacki ngst'? ragc, five 
VOU1 and a hc avy-du1ylmc pri nter 
has some big numbcr -crunchin 1 
taskrl>n i1s menu . 

The machine doc, direct-mail 
campa igns. routine "-'Ord pr~s­
sin1, adminisuam ·c Jobs. a nd po li· 
1ical analysis. The most importa nt. 
function !ha t the compulcr has 
pcrformc<I was during 1hc three­
day interva l betwee n local electio ns 
and Mn Thatcher 's dccmon to call 
the e lection 

The votes polled by 28.lOJca ndi· 
dates were fed into the roffl pu1cr 10 
produC\' oonclusions 1ha1 helped 
pcBuade the Prime Ministe r to go 
for Ju ne 9. 

ln additiontothe ICLME29. thc 
Conserntivc Pany owns a mull•· 
micro DRS 20 model 40 wilh two 
mode l IO intelligent work station s 
equippe d with doubk floppy disk 
d rives a nd two leucr-qu alil)' pri n· 
ters. And behind the scenes a n 
agcing NC R 8250 1icks away do mg 
most o( the accounts, and holds 
names and addrc5SCS used for 
maik>uu 10 candidates and agents. 

The Libera l hcadquar1e rs opted 
fOf DigKO Prince machines, "hich 
arc fairly standard business mkros. 
The)' boug.ht 1wo and ha\'C ooc on 

'°'"· ll us party uses the micros 10· 
write and distribute financial 
appe als. UIHraf N~ws and other 
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W.,..,.,_tltlc...,,..._, DIS20~ 
political literature. and for routine cics. Aflcr the. clec1t0ns there's 
office administration. going to be a whole rct hmk about 

' In due course ,.,.e will be corn- ourron,pu1crcqu ipmcnt.' 
putcrising thc acoounts.' SI)"!, Hujh On the Social Dcmocra1 front 
Jones, secrctary·gcne ral of the romputcrs h ave chipped in m 
Pa rt y.'Atthcmomenl"-C'reintwo scve11I ways. 1bc party has Wo1-
m1nds - "hclhcr 10 add to the ton Jcffrcy's bureau handhng its 
micros or whether 10 ha\'e a centr al membership Sf!ICm a nd a Shelton 
unit with two term ina ls.· Signet micro dealing wilh inte rnal 

Labour's plans to int roduce mod· accounts. 
cm micros had to be shcl\•cd "he n The SDP 15 also lhe first party to 
1hc Gene ral Ekc1ion date was use Prcstc l to commum cate 11,i1h 
a nnounced. At the moment !hey regiona l offices and parliamentary 
a rccoping -.•ithan ICL 290Jboughl candida1es. 
in 1976. lts Prcs1clpa3csarcuscd1oscnd 

James Tairc. of the pa r1y's fi. press releases. briefin g papers a nd 
na BCt dcpar1mcn1, s.aid: ' We use soon lo the ISindividualcand1dates 
the ICL 2903 for all the eltttion and Sll rcponal off~s hooked up 
expenses Y>'C: charge ourcons1iluen· to the service. 

88C T ......... 
10.40pm-4am 'Ekction 83' 
S.30am-6am Special Cccfn: scr· 
vice on screen pvin3 a re,·kw of 
result s so far . 
6am-10am Brcakras l Time: new, 
roundup . 
!Oam-4pm 'EJect100 83' . 
Continuous Cccfax service wilh 
lates1 result s and res ults for indi­
vidua l cons1i1uencics. 

RVT ......... 
10pm-4am 'The Nation Decide s'. 
6am-10a m TV AM: 
rou nd up. 
10am-4pm 'The Nation Decides' 
Contmuous Oracle service with 
latest results and results for mdi­
\idual ronsti1ucncies. 

Ptfflol 
Elect ion result s scrv.CC on paac 
288.S. run by Hatf~ld Polyicchnic 
with news magu. ine and rons ti· 
tucncy by constituency results. 

Safety valve 
Bu1-By1e K deliberately saving its 
pr ogra m, Gcnrral ElecttOn, unlil 
afte r lhe ckc1ion for people who arc 
disgrundcd ,.,·ith the result. 

'Thc result could be bad nc"·s for 
pcopk on less tha n £40J))) a )'Car.' 
said marke ting manager John PM· 
lips. ·11 will help them \'tnt their 
angu ish by lelling them make up 
new pa rties like Nuclear Pra wn or 
the Su ·c The: Whale pally.' 

Genera l Elec1M>n 11,•ill run on 1hc 
Spectf\lm. 11 Y>'1llse1you back £5.95. 



Kodak claims Romik's new dimensions 
NcwgamesbringingyouJOmons- M:u.c at £6.99, Specira Smash (a 

Su Perfloppy '"' ,.., 40 ,p,cc '"be' fo, 1h, bombc , -1yp<)'"d81eakou1ooone 
Dragon. Spectrum and 2X81 w1II tape for£6.99.andG alacticT roop-
bc1nthcs~ncx1wcck. c ra t..£5.99. 

ThegafflC's. from Rom1k,1nclude G alactic Trooper ,s also oom,ng 
Ten mcgabyrcson a Sh in noppy is 1t,,,.ascxpccied tobcyc.irsbcforc the £9.99 Rom 1L Cube for the OI.II forlheZ.X81. andwlll bcJOmcd 
the pronus;: of E.astman Kodak d1skandmcd 1ama nufacturcrsm an- l)ragon w·hteh fea1urct thrte cube by Galaxy Jail Urca l , Bubble Bugs 

Thccomp.nycla11tts11w 1llh a,ca aged to make a \Ct tical rccordmg gamesononetape-pracucccubc, ("h1eh 1m·oln::s defendi ng )'OUT 
range of floppy dii;ks using l-Crt1Cal system a,a1lablc to lhc public. Bui 40 time cube and 40 space cube fomos against 1nnchng bubbles) 
recording a,ailablc by the end of Kodak ~ems 10 ha,c exploited its w,1h 1h,s one you can use up 10 27 and Bank Robbe r - all ai.£4.99. 
this year. ll us t«hmquc .n~·olve$ experience in coau ng came ra film colourut a lime. 11'esc will all b(: availabk: from 
putting the magncuc impulses on to steal the march on 01her corn· Ganics for the Spectrum arc Rom1k dcak:rs such asCurry"s and 
the ir cn<h. enabling many more or pam~ kno,.,·n 10 be m the race, Colour Oash (several games ,n Lasky's at their branches arou nd 
1hcm tobc conlamedon a k:ngth or including Tosh 1b.a, Xcro ( and 1he one) a1 £7.99. Thrcc·D Monste r the country . 
uad, . Jap;mcscg iant Matsushita I-_:_ ______ ___ _ .:_ __ _ _ _ 

bt~r~~:!~
1
:: ,~\. 1i;;:u~ls~ :~ Ol~~c=~~~l~~a:~:~,~~i Still counting 

ilopp)'atno1mou1h an 50pc r ccnl dri \·cs 10 make use or lhc new Lotusl- 'Z-J,siogeiafoo tholdon 
abuvc lhe prtCC o( a come n110nal med,um. machmn 4 .5,6,7a nd 8. v.ithimple· 

1-flow...:..:..Y:.._ _ _ ____ __ w_,·_,11_".c.''OU-'-""-w_. __ ----1 ~.~~17,:1:'=~~:d ~~I~ 

PCN Charts 
PCNC haru folklw1 tlw ~ ~nd fall of the UK's bb t-stllln,: mkros. l "hk 
rortni&,htly top-of-the-shops lbt lclb you 111hat's .wHina bbt o,·, r tM 
coontn-; II does not tab aerount of mail <N'Mr 1nd d-On not count 
dtposit-on lyorden. This,ndt 'sflguns showthen umbtr or maehlneuo kl 
in the t111·0-111·ttk pcrtod ,ndina 1111·etk bdort publka tMMI dale (in this c:ase 
JuneJ).wt~charUtt ll thc story ln hidlstrttlsbt lwttn May IJand 
May 27. 

~tachint prices quoted att f<N' the no-frills inodds and lndudt VAT. 
lnf(N'matioo fM the PCN Charts k culled from rtt aikn and Malen 
throughout the country and compikd b)' MRIB. London . Tht y 111ill bt 
updattd e,·ery a lttmat, 111·ttk . , , so 111·ah~:hror1hcar rm•·s 1ofollow tMups 
and do111·M of'lht l>Ht-stl~rs. 

Top Twenty up to £1,000 

MODEL PRICE OISTRIB lITOR .. 1 (1) S1ncll 1r Spectru m • £99 (S I) 

• 2 (S) HBC Modc:I B £399 (AC) 

• l (2) Smcla,r ZX81 £40 (SI) 

• • (3) Oncl £!00 (O R) 

• 5 (IO) Dra~n32 £200 (DR ) 

• • (4) Ata ri 400 £1l0 (A"J] .. 1 (7) l.ynll 48 £225 (CA) .. • (8) Nev.brain A £228 (G R) 

• • (6) Commodore Vte: 20 {170 (CO) 
T 10 (9) A1ari800 £300 (A"J] 
A 11 ( 11) Epson HX20 £4n (E P) 
AU (13) Sh;upMZ8)A £.>19 (5 11) 
A 13 (14) Tens TI 99 £1l0 (TI) 

£224 

Z.100. Dynak>gi,c's ll ypcnon 
NEC'sAdvanct:d Pcrsona lCompu· 
te r. and the DEC Rainbow. 

Ttus new databasc1spreadsheetl 
1ra.phics package starred hfcon 1hc 
IBMa nd isducto appC"ar1h1smon1h 
on the Smus/Victor and oo 1hc 
Texas IMlrumcnts Profesl>M>nat 
But the DEC\·ersion marb 1·2·3"s 
fin l moveontoC P/M-86. 

This autumn is the target date for 
the five new venK>ns. 

A 14 (19) ColourG eme (LO) 
A 15 (-) Nasrom 3 £.>19 (LL) 
Y 1' (12) Commodore 6-1 £3.15 (CO) 
Y 17 (16) Sharp PCISOO £170 (SI-I) 
Y 18 (15) Jup,terAcc £90 (JU) 

Acorn delays 
Y 19 (17) Applelle - (A P) 
T 20 (18) Acorn Atom £174 (AC) 

Top Ten-, £1,000 

• 1 (3) Osborne I £1.S81 (OS) 

• 2 (I} Sirius I £2.7S4 (ACT) 

• l (7) APP'elll £2.7&1 (AP) 

• • (4) IOMPC '2.392 (IBM ) 

• • (5) Commodore 8032 £1.129 (CD) 
• (2) Oh,·euiM 20 £2.754 (O L) 

• 1 (7 ) Supcrbra1n II '2.070 (IC) 

• • (8 ) IIP 86A £1.541 (!IP) .. I (-) San)'O MDC 100) £1.195 (SA) 
A 10 (-) DEC RainboY>· £2.714 (DEC) 

:.i=:,;aic':~c!;u;:~~rc~ ~ c~:~r .. ·~ Dr:!,: 
Data GR-Orundy8L1S1nns . lP - l fc,.lc t1-PK-kard IIM- 18M IC lc.arus 
Computtr!i ,U- Jup,mCanub L0-1...o,t.·eEknronics U - 1,.uc:a$Lopt OIL-
011,·ct11. 0l: - Onc OI - ChbofncCO!llf)UICrsCorponmoo SA San)-o $N-
Sharp $1- S.nclair rt - Tuas lmlrumtllh 

., .... _ 
The launchc5 of both Tc.'lewftware 
and Acorn's tek:tcxt adap1ers ha\e 
b«n delayed unul August a t lcasl. 

An Aoorn spokesman said last 
v.cek that ah hough field 1rialsof1he 
tcle1e1H ada pter ha\-c been slK'CCSS· 
fully complcled, the company 
wanted more lllue to rewri1e some 
or its software before broadcasting 
it on Ccdax for dov.nloadmg 
through the adapter. 

llc added 1ha11hc UBC had also 
reque:Sted more time to improve tlS 
ccnual hbrary of programs b«:fore 
gomgo n the a ir with lhc SCl"'icc'. 

Bui a letter sen1 out by Vector 
Marketing to customers who had 
orde red 1he te lclcxl adapter as 
ea rly as January 1old the m that 

some hardware adius1mcn1s v.ere 
also tak ing place. 

''The fieldtn als ... ha,·e indieated 
variou5 areas ""'here the opcrat10n 
oflhc wfl ware both 1n the teletext 
ROM and the BBCCccfaxcompu· 
tcr can be usefully ntcnded. In 
add1t10n to making the unu more 
user friendly. these impr0\ 't mcn1s 
will no1icc:a~y reduce the 11me 10 
download • program and make 
prOVlsM>n for future ,x1e ns10ns to 
lhc BBCTelc1ex1 iCfVIOC' 

The lette r also satd 1hat the stan 
of Tdesoftware broadcasts will be 
1imcd mco,ncide w,1h the launch or 
lhe adapter 1n August . Cedax 
currently broadcMU compute r 
programs. but only as on-screen 
listings. 
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THE WORLD 'S LEADING MICROS 
AT PRICES YOU CAN AFFORD! 

OEM offer one of the most comprehensive ranges of busines.s micros in the U.K. - so come to our 
King Street showrooms where you can discuss your appl icatio n and have a demonstra t ion on: 

O SBORNE 1 

Also Canon Photocopiers from £3.48 p. w. Call our hotline 01-748 8404 for some of the keenest 
prices in Britain! 

PLUS! Epson - Ricoh 1600 Flowriter - Facit - Gurne - Praxis 35 - and a who le range of dot 
matrix and daisywheel prin ters and peripherals. 

As one of Britain's foremost co(Tlpanies in the field of high technology as well as one of the leading 
micro ccmputer outlets in the U.K., OEM offer as part of our all round expert ise:-

TR AINING Our monthly training oourses cover 
most leading software package5 but 
must usually be booked 4 weeks in 
advance! 

SUPPORT Our customer support department is 
second to none! 

NETWORKING Our Multinet 20<X) range interfaces" 
almost any computer to any other 
computer/peripheral whether main­
frame, mini or micro. 

BUSINESS A wide range including accounts, 
PACKA GES WOfd processing and spreadsheet 

programs! 

SOFTWARE Software written to your needs and 
DE VELOPMENT specifica t ion. 

HARDWARE Our team o f eng ineers will desiyn and 
DE VELOPMENT bui ld any sys tem/peripheral you 

require! 

MAINTENAN CE We wilt repair/ma intain/service most 
micros whe ther purchased from us or 
not. 

WEEKLY 
BARGAINS ! 

Every Friday evening we change our 
show roo m demonstration models -
which you can pick up (only one 
week old) a t vastly reduced prices! 

To : Off.Ce Efftcienc:y MKhi,. Ltd . l'CN11 
150 - 152 Ki"'StrMt , 
London W.6. , Tai : 741 7383 (415/6 

I wn WI O End Uw" 0 O.. r D Urv,ent 

I hr4 1 requir.-n.nt tor O 1 svnem O 2- 9 1y1tenw 

0 10 or more 1ystemi 

I Wtll M purctt. ing w ithin 

0 1 month D l months 

MytH..,dg,it it ( .. 

0 6 mon1h 1 or mo,1 

N- -------- T itlt --- -

El OFFICE EFFICIENCY M ACHINES LTD 
150- 152 King Street , London W.6 . 
T~ : 01-7417383 /41516 Tel ex 263559 MICRO G 

Comoonv -------- ---~ 
Addreu ---- ------ ---
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ADVERTISEMENT 

Buy 'n Try- the sensible way to shop for software. Simply buy any item from our software range. Try it out at 
home. If it 's not exactly what you expected, then we'll buy It back for a full 80% of the price you paid against another 
purchase of equivalent or greater catalogue value .... any time within 1 month of puzchase. 

Whi ch means you can keep right up to date with the latest software and gamea rel ease• without making costly 
mistakes . 

How it Works 
Example : Buy a game fo r £10. Ifu 's not as good as you thought , then well buy 11 bac k for £8 agamst your cho ice of another 
game wonh £ 10 or more. Just send us the difference. There's JUst one sun pie rule .... we can only agree to buy back so ftware 
that's lI\ workmg order. 
Look at our supe r selecuon and complete the order form to take advantage of the honest softwar e deal ever , or telephone 
your order to Software Centre on 01-487-5914 , quotmg your Access/Barclaycard number (24-hour telephone service). 

B.B.C. MICRO 
M,...,Re,q., - """'"' l!ici-~ ,.p.,,. ~::~ "'""'' ~··V. .. p ~-..., .... ""'"" o,.,.,.....,J,,.-cJ! '" .BuQ8,t .. """"' 1, !'-'•"- Burl~·"' ' """"' 118(. """" 8,.#)lt, ... """"'' -· .. ......... """"" 88C c,,..,.. " ....... """"' 88C l\t,_...,, .. e.,qe, ... 0.-H(HO 

8t>C 1',1,,~., '"' ..... ~ ...... 
88C 1,1,,.., 0r,t., .. ""'"'' ..... , 
~:., .... ..._ ... """" -- , ..... 
C..1.onc .,.._........ ·~ 2•8031 
T_, . " ··- ,...,, 
l...,..,c;.,,....._18A " ·-· ,...,, 
A,i...·.N.,.-oQ.,t->< 8 A ' ·- ,,..,. 
Ow-<,~6 A ""- """" r.,.._e,. ......... ,.,,,,. ...,..,,.,, .,_ 

"""" """"""""""' "'"'".-.. , ..... ............. - ,....,, - !.'<•~ ,. ..... 
£n:,,~,G,oa8A "'- 1•eo,i1 
Ri)ulM<•8A "' ""- 1•f!Ol1 -, .. J,;"I( ·- 1•f!OI) ·~ ·- ,...,.. 
t,klO~ ·- t •OOo) 
C.O.-<aol-8,. - ,. ..... - - ;>480(7 --.- '" - ,. ..... ......... "" - 1•flOl9 
.,._~pa:;,. "" - , ..... 
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~!>J;i,Uittlffltt~11 
CENTRESPllEAD SC 
A fast flexible spread-sheet program. Set up the spread and 
test 'what- if options. Centtespread calculates 
formulae on columns and lines. Superb 
forecastinq and planning aid . 

DATABASE SC 

£}9 ·95 

A powerful database management program to select and 
son complex dat a from any of twe lve fields. 
Ideal for records , hane ae<:OUl\ts, mall lists, £} 9, 95 
stock lists etc. 

,1·i'?tttftttftilt 'Iii ii I,· ·i· ·hi#A ·h 
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Software Centre 's great Buy 'n' Try deal .{ [i((~ J> 
stops costly mistakes by making sure you only (~_. / . 
keep what you really want~ °"' 
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"'- - - -- "·· -- - ...... """' "·· W-CALC - """' ..... ..,.., .. - ""''" .... .,.,..,,, ...... """' .. .. _,. ......... """' .. ... - _ ... 
"""' .... 

-""" -- ..,.., .... 
-c.. _ ... 

"""" ,,.,. 
eoo...o-. _ ... 
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GtlOIIHunt PSS g.0102 tU•i 
Ml.!eDH41'1Raoe PSS g.on:n « .e 
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&,:;w;1,.COt*'QIS..... 0..- 830107 (11.N 
Seiectote~LAC 0..- 830108 tll .M 
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COPYRIGHT WAnNING IT IS AGAINST THE LAW TO COPY sonwARE PURCHASED FROM us 
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CALLING DEALERS! 
If yo u want a bit of the action .. 

the success ... call us right away . 
. and a share of 

VIC20 
V,cF,otf't(~) - OIVOOI ""' V,eSUl!CM) - """' ..... 
v,cG,.,,jc,t1j - '"'"' "'-" , ....... "" ASK """"' UM ,_ 

"" ... '""" u ... 
-0- " ... """" ...... 
WeW-IOCount "" " " 14'-'007 "-" ,._ 

"' - '""" ..... --- - llYOIO .... _,_ ... 1,vo12 "" -"'- "" 1"-'013 ..... -- - 13Y014 , ... _,.,,. 
"' - ll\'015 "" -- '"' - 1JV016 (11.lt -- '"' - ,,vo,, tt•.N -- " - """' tl2J IS 

1'1CZO COOL MernR.,;i 'd - .,_., 
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, __ 
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Tri~rQft, - """" [1195 
Ourw.ott11un1 - 16V035 Cliff -~ - '"""' "" - - 1fiY037 "" , ... - """" .... -- - """' "" S.yW.lh - '""" ..... ,_.,._ 

"' - ...... "" ... _ 
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tll.15 
MeMO' Run ICWI) - ...... '"-" -- - """" U .'5 
w..toASMffltlllr1a.1, - 16lJ'IJS7 "'" W,ct,~W- ...... 05V1't ts.50 --- ...... OWl!oO ,..,. - ...... O!SVl51 , .... 
"""'"'"" - """" "-" - ..... """' ..... -- - 10V07:t ..... ...,,_, - """"' "" -·- - 1ovo1, ..... --· - 10V075 .... ........... - ''''"' ..... ._. ..... - ,own .... 
0- ........ 02'-'078 "" - ....... '''""' "" ~YIC<"ll'lt WIIA ........ """" "" ,_ ........ """" "·" - ........ """" ""' .............. .... .... """"" "·" So.- .... .... .,_ "-"' 
"" ""'""""" CMVICX) "" - -. cwv,cw "-" - -. cwv,os c, .fl 
Sl'"'!ICMilltlCII "" ""'""""" tMVlOCI "·" - ... -. tMV107 tll_toli 
~SIQ,;;t,.eor.,c:,t " "°"""""'" tMVlOCI ''' -" "'""'" "' -. CMV10i t!US --- " """"-' (MV110 .... --· " """'-- o,1v 111 "-" .... , 

" "°"""""'" cwv1,2 .. .. ....... "' """'-- CMVll3 ..... - "' -. °'"'" ... ... - "' """'-- OW'15 ...... 
ApJJl9T,_8ordlli "' -. cwv,16 U _fl ....... .... "' """'""""' OolV117 u _tt 
~&SUbl-KIIOn "' "°"""""'" cwv,, , "-" - "' -· o,,IV11f ...... 
1(,-~owr,IQ "' 

.,....,_, 
CMV120 ..... 

Kno,,,~,;Ni;tslO "' 
.,....,_, 

CMV121 ..... 
!(,-~°"""'*'°"*" "' 

.,....,_, 
CMV12'2 .... 

Acoef!C.,.,~""""*' "' 
.,....,_, CMVl23 ..... ... __ 

"' -· CMVl2' ..... 
~J-,U..-&~C:00. "' -· OolVl2!t "-" eec~ "' -· 0(1112'1 .... 
Tn-& T- .,....,_, 0.11135 "" Progr-1MCl,J .,....,_, OAllllS "'" 
IIIJY 'N 'l1llY 
ME1INS HOY. ()l~l~ 
Y()(Jll SE(;()NI) 
1•tJll(;ll1ISE 
* Pe:nonal callers welcome .... come 
along see oar sa.per selection! 

COPYRIGHT WARNING · ALL LISTED PROGRAMS ARE PROTECTED BY COPYRIGHT 
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AU:!!!!!~ - fti1,, """"""""-"""" ""'"' t ll .15 ~-----···-~. ··J .... "' '"' ........... """' D l ,N back~~:,e;>=tobuyback ~ j 'j 
your software against a new purchase of 1 ,.,,,..._ 

"" ........... """" f:11.N 

equ iva""IOl'g<eate<calaloguevalue.p<ovkled 11~, • - '"' ........... """" f:21.N ... .,,_ "" ............ """"' ""'' ,._ 
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T"'"(IIAte:N,; "" -- """"' .... ,, Of benefit from the l)uy-,tJe(:I!: opbOn 

~RNct.. ol ~ "" -- """' (14 .75 Of course , it you wi&ti kl return two or more aoflware items aga 1~ t 

"'-"""' '" -- """" ,, .... the purchase of a more expensive item ... then p,ovided that lheir initial -w- "" -- ,., ... .... ,, ~ price does not exceed that of the new programyouw.-it ... we·a 
Thti<..,tolActllf'Of\ "" -- """"' t 14.1S happy to ~. 

SOFTWARE CENTRE 128 WIGMORE STREET LONDON Wl Tel 01-487-5974 
BRANCRES:LEJCESTER JLFORD SOtJTJIAMPTON 

9 Millstone Lane Leicester. 426 Cnnbrook Road. The Software Centre, 112 East Stteet , 
Tel (0533) 53Z704. Gants Hill. Dford, Te l OI-Sa.4-o574. Southampton. 501 IHD, Tel 0703-24703. 

·------------------· Please rush me the followinq p rograms , and put me on the Sotware Centre mailing list for program up-dates and 
great special purchase offers . I oonfirm that J shall not attemp t to copy any program boug ht from Software Centre. 
Nome 

Nome 

Nome . 

Chequ e ( ) Posu 1J order< ) endo•ed 

Pleue de b it my Access ( ) &r clayc Md ( ) m the sum of [ 

Mycomputer is( make) 

Memory. 

Nome 

Addr ess 

Code No 

Code No 

Code No 

Total order val ue£ 

.............. 
Model 

Penpher als 

Customer Tel. No 

S,gned . Please allow up 10 14 days for d elive ry 

SEND TO : 
SOITWARECENTRE 
128 WIGMORE STREET 
LONDONWl 
01-487-5974 
OR YOUR NEAREST BRANCH. 

·------------------· 



Slimlite drim, for BBC and other micros 

SAVE MORE 
THAN £100 ON 
THIS FULLY 
GUARANTEED 
DOUBLE DISK 
DRIVE 
Take up this reader offer now 
and you' ll get this superb double 
disk drive subsystem for £100 
less than its normal price of 
£700. And it comes with six 
months' guarantee , and VAT is 
included . 

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

And the only extra you' ll need 
is the interface. This superb 
offer comes with cables and 
software worth more than £35. 
Bui you' ll pay nothing for them 
in this offer. They' re yours with 
PCN's compliments. 

Boxed in a light beige , low-profile case with its own switch mode PSU, these SO-track double-sided 
drives give you SOOK offormaUed storag e with the BBC micr o, or 1600K for other machines. 

The BBC driv es of similar spec cost near ly £800; so take advantage of PCN's special offer now-get ~ r ....... , ...... 
D 

Th lsoff rr romn,. ·lthall younttd 
r,;ttptthc-lntrrfatt: 
e Malnsnblrv,lt hpl ug 
• T"fo drh r nibk 
• BBC dbkforma u u pn)krtim 
Booght wparti trly tMSt • ·ookl cosl 
mott than .OS. 

Complete the coupon and send i1 to us 
today . with your chequ e fo r £585.45 for eac h 
Subsystem. We' lldeliverwithin28 days.The 
drives will be provided by Micron ix Compu· 
ters Ltd and made by Mitsubishi or Canon. 
supplie d at the discre tion of Mjcronix . 

SP£Clf1CA110N 
C-,.clly: IMbpcrd1sk. SOOK per sick 

6.2.5K per track 
,,....,. ,_ : 250Kbil5 per KCOnd 
~~ S922bi1spcrinc: h 
Tndl ......,.: 96 md :s pe r inch 
Aec.at...: 1rack 10 uack, J millis,croM 

scutins 1imc, 15 m,lli~ds 
avt'ngt, 94 milliseconds • 

u.11 .. :Fivcyt':ilr'S .._._INitwN.f.._.: 10,CXX>power-on hours 

PCN JUNEJ ,JUNE9, 198J 

To: PCN Spech1IOfTtr", VNU Business Publk a llons. 62 OxJord Sl rtt l . London \\IIA 211G 

Yts . please send me Disk Dr ive Subsystems at £499 +Del ivery+ VAT 
(to tal p rice £585.45). 
I claim my FREE main s cable. disk drive cable .and BBCdiskformaue r program. 
worth over £35! 
I enclose a cheque for 
Business Public ations. 
Name 

Add ress 

This PCN Specia l OfTer repr tse nts very special va lue: 

made payab le lo VN U 

if stocks are exhau sted , run rerund w ill be mad e to all customers immediatel y. 
VNU Busi-"'bl1C,mons lnwrpon11ed in lhc Ncthc,t;a,nd,; 11.indcb rcp;tcr NkOl(f('/ l lurlcm 



sinc::lair COMPUTERGUIDES 
PUBLISHED BV 5'NCLAIR BROWNE LIMITED :: 

Dynamic Games for the 

The 
ZXSpectrum 

Explored 
b, Tim H artnell. 

Foreword b) Cli ve Sinclair 

ZXSpectrum 
by Tim Hartn ell 

T im ll a11nell ha3 .,dc,1cd 20 d) nami , gaml·.., of 
la.,1i11g in tt'fl''>I. Th t') ra n ge:· h orn board g-ame:·, 
like CII ESS and P//IAND EI .I .O. 10 a,.,,d, · 
ae1io11 i11 JOGGE R and DEATIIH , ICE WOO. 
a nd in clude a major ad\' en1111e g:anw. 
/0:l 'ENC:E OF CAST I .E DREAD . 
A dc1ailed i111rod uc1ion i~ pro\ ·idt·d fm t.'H'q 

game a nd. in mo., , n 1,c,. the program i, 
ex pla ined line b) line. hig hli gh 1ing th <· 11i,k ... 
the p1ogiarnm c.:h ha H' 1h cd and ..,11gge,1in g ho,\· 
th c~e ca n lx.· ap p lied in 0 1he1 p 1og 1a111~ and 
game !-,. At th e nu! o f th e book a c h apH· 1 j., 

dt·, ote d 10 .,11gge.,1i0th on ho\\' 10 imptO\l ' ~0111 

ow n p rog ram !-.. 

0 9 16195 13 7 
~lay 1983 

192pp 
(pa per ) £5 .95 

In 1h i3 p1an ical ~u idt· - wi th p 10gra m, 
1h1o ugh o u1 - Tim I la11ndl 1al t·, h i.,, 1t·adt·1' 
£10 111 dtt ·ir fii,1 '>lt-p, in p1og 1am m ing 10 how tht · 
ZX Spt' <t1u m <a n be u ~ed a, a 1001 a l ho nw. a t 
wo rk an d for educati o n. lk loo k '> ;_11 the u,t • of 
,ou n d. ,olotu and 30 g taphi, ..,,. ;md ,hm, ·, hm,· 10 
\\' t ite prog ran i,, in BAS IC. a, wt •ll a, how 10 ll'>t' 
mad1 im· (Otk on th t• ZX Spt·, tr11 111. 

Tiu · 7.X Sp rrt rum E,plo rnl i.. <ompktt · " 'ith 
man, p1og 1arn, frn ed tu <tti o n . bu,int ·..,.., am! - n o t 
ka -,1 - p111t• fun ! 

0 916195 00 5 2 18pp 0<1oh, ·r 1982 £5.95 

~ 
Marketed by 
John Wiley & Son s Limited 
Baffin, L arw Chic ht>,tn · Su,,Px PO l<J lUD · England 

PCN JUNE J. JU!>oE9.1')18J 
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Lctterscomefrompeop lelike 
you,so pullout )'OurlNKEY 
fingerandfeedusa line. lfit'sof 
star quality PCNwill add£1010 
your spreads heet. 

Address us a1 Random 
Acccss. l'nso11al Computer 
NeM?S, VNU. E\'elyn ll ousc.62 
OxfordSireet, London WIA 
211G. 

Is Basic a low 
level language? 
I am writ ing to say a few things 
about the language Basic. you 
know. !hat great. all time best . 
The language . At the moment 
the re is only one home comp­
ute r that comes with an altern­
at ive - the Jupite r Ace from 
Jupite r Camabthat runs Forth. 
Now I'm not saying that we 
)hould all rush to the shops and 
buy an A«; rather. I am 
pleased the re is one in1elligen 1 
company that realises the short· 
comings of Basic. 

PCN £10 Star Letter 

The newcome r lo compu t ing 
is led to believe th.it Basic is the 
language thal he will use for I he 
rest of his life. and that there is 
no reason why he should look 
clM:whcre. or course there are 
quite a few other languages 
available for mostcomputers­
the ZX Spectrum already has 
three vers ions of For t h. Pasca l . 
Logo and Lisp. 

A few mo re arc promise d , 
but it is always a bothe r first 
having 10 LOA D it off tape 
(after all, how many people can 
affo rd a disk drh·e. even Sinc­
lairu.sers). and then finding that 
)'Ou have run out or memo ry. 
Whal is needed cherefore is a 
plug-in language chip on a ll 
computers. It 's available on the 
Beeb up to a JX)int.but the re ar e 
st ill quite a few machi nes you 
can't p lug cartridges into 

You only need 10 pause for a 
moment, ask yoursel f - how 
many word-process ing pac k­
ageso r space games are wr itte n 
in Basic and you realise how 
liu le Basic has to offe r. lt' snol 
really fai r as for as the begin ner 
is conce rned. because he is 

be ing dep rived of the chance to 
wrile something really great. 

First he's got to get to know 
the way his machine works. and 
then di,·e into machine code. If 
he were able to progr a m in 
Logo or Fo rth per haps (which 
a re just as easy to learn as Bask) 
he cou ld be writing Star Trek or 
someth ing equally impressive. 

As you may have guessed. I 
a m quite impressed by Forth. It 
is a ,·ery fleltible language - in 
fact in a way yo u are writing 
yo urownlanguage. lt runsu p to 
ten times faster than Basic. uses 
less memory and i.s more exci t­
ing 10 progr a m in. It's still not 
quite as fast as mach ine code. 
but then wh at docs that ma tt er. 
it'sstillftlft. Byt heway, ten out 
often for your series on Forth a 
few weeks ago. 

It remai ns tobe seen whethe r 
com puter man ufacture rs will 
cha nge their ideas. Whethe r 
cheydoo r they don't. it is time 
people were shown wha t they 
are missing. 
Chris Haine. 
Rugby. Warwickshire 

Something to 
byte into 
I am in mym id30san d ha\'C just 
vcn 1ured into the land of com­
puters. wilh the purchase of a 
Vic 20, an experience I am 
finding enjoyable. But oh. oh. 
the ja rgon and abbreviations! 

So I started read ing PCN for 
enligh tenment. which I now 
receive in snippets with each 
issue. But I would like 10 speed 
up the process. so could I 
suggest an ongoing feature for 
considera tion. such as a glos­
sary of terms and possibly a 
po tt ed history to show their 
derivat ion, which would ex· 
pla in to us ger iatriC$ what every 
school boy apparen tly knows. 

For s1arte rs how abo ut 
IEEE. RS232, and why 1.02..i 
bytes 10 the kilob)·te? (SI Un it 
K • 1.000). 
DFurneSJ, 
Springhtad. Oltlham 

I am considering p ublishing a 
m:wcomers·Starl·htre pagt, b111 
jl4Sr for srarltrs: 
• IEEErt/trsto1he l EEE-488 
!ilandard imtrfau, which is a 
dtfintd standard for a11aching 
equipment to computers. l(s 
usually associated with scientific 
applications. blll is 11.std for 

. printers and disk drfres. 
• RS2J1 is a110ther stur1durd 
imerface. It's 11ot a ~·cry good 

standard but yo" ca111,s"al/y get 
cables a11d softwart 10gtther so 
that RS1J2 devius will talk to 
each other. Its main usts art for 
printers. terminals a11d 
modems . 
• Kin 1ht SI sys1em is /,OOO 
a,id K in comp111ers is I ,024. 
This is simply bt-cmue I.OOO is 
s11ch a silly number in the binary 
mm1bers 1ha1 com1>11ttrs tmder­
sumd . It's llll/01()()(), 
K• I ,014 is "sed btca11Se it's the 
ntartst n11mber to /,OOO that's a 
sen..ribltp<Jwerof1wo. lt's1 10 or 
J()(}()(/()(J(}(- Ed. 

The Dragon 
double-up 
I would like to JX)int out the 
unfair deal the Drago n 32 has 
been rece iving lately. In 1ests, 
no mention is made abo ut the 
Dragon's double speed. Th is 
cuts all 1he bench test t imes in 
half, giving an imprcssi\'C 
speed . The fas t and slow modes 
are mentione d for the ZX81. so 
why isn '1 double speed taken 
into account for the Dragon? 
No mention either for the most 
powerfu l8-bit CPU in the world 
- far better than the Z80 or 
6502. 

With the 6809. languages 
such as Pascal can be run at 
great speeds. so machine code 
isn't needed. With advanced 
graphics and sound, a proper 
keyboa rd. inlerfaces already 
bui11 in. good edi1ing. a re­
number ing command, 32 K 
RAM and auto matic scrolling. 
the D ragon is welt worth the 
priceo f £199. 

Any lillle 1hing is picked on. 
such as the lack of lov,cr case. 
Who needs lower case anyway ? 
The Dragon is a JX)werlul 
machine. and it should be 
recognised by all. not jus1 
Dragon owners. 
Philip Kirthan, 
I/arrogate, North Yorkshire. 

POKE 65495,0 to speed 11p the 
Dragon dM.sn ·, work on a/I 
machines and sJ.011/d be 
arnided. Tht 6S09 is a powerful 
chipbutit'ssof1waretha1coums. 
It will be a M.'hile btfort )'014 can 
rim Pascal on a Dragon - Ed. 

Cheap at twice 
the price? 
In PCN(weekendingApril29) 
you me ntion 1he new Sta r 
DP 510pri nter in PCNMon ito r 
and state that 'p ricing seems 

good - the DP510 will OOSt 
£349 +VAT .. .' l-lowe ... ·er . in 
PCN(weekendingMay IJ)ina 
test or the DPSIO you say that 
'at£289 + VAT it is not going to 
se t the world running 10 the 
door of the supplie rs 
Please make up you r minds. at 
£349it 15 good value, but at £289 
you do not think so. I ha,,e one 
of chese and think it is good 
value for money. especially 
when compared with Epso n at 
£100 more. etc. 
SR Lilller, 
Prtsttl no. 2177506()() 

We were victims of timing htr t . 
The Monitor story was based on 
the primer's spec shut and 
lookedp romising. The Pro-Test 
Wtlf based on the printer's 
original price of 049 and 
judged accordingly. Ju.st us .._.,. 
~·tm to press wt found tht prict 
had drOpfNd to £289 + VAT. 
Allwtco11ld doatthat!ilagt was 
cha,1ge the prict. Wr couldn't 
redo lht rtview . At least. us a 
M."tdly, we could do tlrat m11ch 
though! Sorry for the corif1,sio11 
-Ed. 

Are you feeling 
boxed-in? 
Micronet can save lives! (Well. 
nearly.) You ca n guess the 
frustralion of having a brand 
new twin disk drive and no8271 
disk controller for the disk 
interface. 

It seemed tha t even the 
cardboa rd boit looked s.ad all 
wrapped up. So what could I 
possibly do? 

I sent a message out via 
Mailboll on Micronct. (PCN 
replied to my plea with a few 
ideas - unfort unately 1hey 
proved fruitless but thanks any­
way). So I sent out first 10 all 
shops and then decided to try all 
members whose names started 
with 1he letter A. This could 
have been a longjob but luckily. 
within a week, I had a positive 
reply. A chap 1n Dim11ngham 
who has a spare one! 

We agreed a price and within 
1hrce days I had the dri,es 
working perfectly. All negotia­
tions except one via Mailbox . 
Many friends of mine who 
boug ht drives at the sa me time 
arc stari ng at full cardboard 
boxes feeling very jea lous. 

So, apart from a great syslcm 
that"s a lot of fun as well as 
fu nct ional. it is possible to find 
someone to help you on your 
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way through the frus1ra1ions of 
computer life (lyrical wha1!). 
So, if th is is published thanks to 
all those who bothe red 10 reply, 
PCN included. 

If anyone is on t he brink of 
joining Micronet I can recom. 
mend it whole heartedly. 
Ian 0.sbornt!, 
Prt!Slt!l 0/3979384 

Thanlo Jan, and remt!rn~r. 
PCN's Prt!Slt!l num/Hr is 
0/6J(J689()- Ed. 

The low-down on 
Prestel payouts 
Concerning the use of Pr estel . I 
do not feel the costs have bee n 
highlightedsufficientlyin PCN. 

When you join Micronet you 
pay £57 and receive an acoustic 
mod em and software to ralk 10 
Prestel. As the cost is subsi· 
dised, you musr agree to sub. 
scribe for at least one year, afte r 
which the choice of renewal is 
yours. 

Q uarter ly costs arc: Prcstel 
£5. Micron et £8. So. afte r t he 
first year . yo u could remain a 
Prcstel user for only £5 a 
quar ter. 

II shou ld be remembered 
there is no t ime connect charge 
after 6pm and before Sam 
weekday s. after lpm Saturdays 
and all day Sunday. There is a 
telephone charge (of course), 
but this is only 32p for one hdur 
on the local/cheap rate band. 
which is when most will use it. 

Finally. it has been said that 
'unlike Microne t , most pages 
have frame charges'. The oppo­
site is true, most do not. 

At the momen t . thes1andard 
of indexing on Micronet is 
prclly poor and should not be 
taken as rep resentative of the 
rest ( sec Viewfax, page 258 for 
a good example). 

One other complaint . page O 
of Prcste l is on ly access ible to 
G neners by keying 40, a lud ic· 
rous situati on. 10 which Presrel 
should never have agreed. 

Per haps we could loo k fo r a 
change here? 
lu.stinBarlt!y, 
Presrt!l No: 013813026 

Short shrift 
from the shops 
At the moment l am in the 
dilcmmaofchoosingamicrofor 
under £200. with the sbor11ist 
being Ori e I 48K, Acorn Elcc· 
tron, Dragon , and 48K Spee: 
trum, in that order. 

The Orie I seems about the 

PCJII JUNE J.JUNE 9. 1\llSJ 

best of the aforemen tioned on 
accoun t of its decent keyboard, 
excellent graphics. advanced 
sound and expandabili ty: disk 
drive. pr inter, communicat ions 
modem, hi·fi etc. 

The Electron falls down on 
availabi lity but has the appea l 
of BBC Basic. The Dragon 
seems a good all-rounder. if a 
little pricey and the Spect rum 
wins hand s down on price, but 
as for those keywords. 

So, armed with my short list I 
decided to do my own 'bench­
tests" of these four with 1he aid 
ofNewcastle'scomputershops. 
I aimed to learn as much as 
possible about each one. try 
each one and finally find the 
chea pest shop, with an eye 10 
softwa re as well as hardware. 

Unfortunately , !he first shop 
I visited pul me off high st reet 
dealersstraighl away. I en1ered 
the shop and was immediately 
asked 'Ca n I help you?' I asked 
about Or ie software and was 
1old'No'. 

I asked about Orie hardware 
and was told ' If you want to play 
arcade games. go to the arcade 
and play'. 

I saw an Orie and tried 10 
make ·comp uter co nvcrs.a1ion' 
with just straig ht ·yes· and ·no' 
answers. I keyed in a quick 
FOR ... PRINT CHRS(X). 
NEXT loop and when RUN 
was to ld thank yau and given a 
hard stare. 

I promptly CLEARed out of 
the shop not wishing to give it 
£200 for a computer. 

If I hadn't known computers 
better I would have been totally 
put off 1he idea of a home 
compuler, but I pcrse\'ered and 
was amazed by courteous, po. 
lite and helpful service given by 
w H Smith. Dixons. Laskys. 
Binns and Came ra Mart . who 
provided me with yet anot her 
allernati\•e- the Lynx. 

So come on, the majori1y of 
comp uter shops are grea t. but 
the mino rity, ~·ell. 

The first shop has los1 an 
o rder of £169.95 and a poss ible 
£100-£200 fora disk drive. 

On the subject of Orie. will 
there be software availab le !I la 
Spectrum? 
CJ Appleby, 
Pt!lulu, Co Durham 

Sadly, short shrift in compulus 
shops is o widtsprt!ad problt!m. 
Th~mOrt!J"!Opl~whOC()mplain., 
1he quiclcu wt! might St!t! im· 
provt!mt!nts! Andyts, Oricsoft· 
wart! i.J on tht! way. So far only 
standards1uffhasoppt!Ort!d. bm 
bt!patit!nt, thut!'sgrtatJJ<)lt!ntial 
hue-Ed. 

'MASTER., 
lof\STER is • tot•lly new concept ••• • coq:ilete Pfl(:k8ge 
for progrM de11elopnent. used by top professionals ln 
the l.6A .-'Id Europe , loASTER tes everything you need to 
wrlte y~r owi sort .. re, to the hlljlest professional 
standards ... I.C) to 85 new CCNllllal'lds that work wl th C8M 
Ba.sic IV .•• end just one c:omiand can replace whole 
par,or9P"s or Basic code. Ttet's why Master ts ... 

a new concept in CBM Basic 
lof\STER tes J7 DISK HAfO.I I,(; Q)lln8l'l(ls (txith keyed llnCf 
seque,ntl•l eccess, 18sked retrieval, batch operation, 
existence t ests , et.c) ••• 12 ltflJT MUf\GEIE:NT CX>mllW'lds 
(inp.Jt/~tp.it screen zones , with •lpha , l'Ulerlc and 
date forNtt l no, etc) • •• 8 9:REEN ~NT ~s 
( wlth screen pages loedable f r Ol9 dlSk: or -.emry) •• • 
10 ~ s for REPORT ~GOENT ( wlth disk-loedeble 
report forNts) ••• 18 9.JSHESS 81\SlC ~s ( with 
.D-place ulthletlc, data ~resslon , ._.to.Uc date 
control etc). , • .-.don the CBH 8)96, all the features 
or A66 (461< for prog r MS, 261< for var iables , as well 
as 17 BASIC UTILITY co-iand s ). 

now available for the CBM 64 
••• I ncluding the full CBH Basic IV oomend set, end 
all the loASTER features Usted ebove l 51,.p(Jlled on • 
CBM 1"•1 disl<ette, with a cassette port security key, 
i.ASTER 6" 1s the -, s t powerful software utill t y ever 
offered to persor.l ~ter users! loASTm also 
s.,pports IJ3H,/ff:T IOdeb 40)2 , EDJ2, 8)96, (.-.d EDJ2 
with (P,IM\KER), es well as the C8M 4040, 8'.l50 end 
82!i0 floppy disks, plus the CBM 9060 or 9090 hard 
disks, and ls supplied wlth a user Reference Manull, 
Quick Ref erence OJlde, Installation OJlde, Demo Disk, 
r.d with a secu rity key for either cassette port. 

Gf>M 96 for the CBM 8096 
C8M 8)96 users ea, at last Nke full use or their 641< 
fiq;,ens ion Mtffl:>ry ••• with PM96, the only pto<iJct lhlt 

~~~~s;;ca,!~ · as
11; e!~:1~t~~, 

with CBH Baste rv. 821< or ~ry is a11allable to the 
user , with !i6K for progrMS ("4'1 to 16 together!), end 
26K for variables (1t8inta1ned even while cdltlng or 
loedl"l'illl· The new Baste ~s inch.:te all the 
TOO.KIT fl..nctlons, plus F'RINT USI..C, If-n£N-ELSf, 
STOP ICEY dhable, HAAoc:o:>Y screen OJIIP, CIII...L, ft10t, 
PLOT (~ by 150) , WitOJW, W'ICI iw::,re. PH96 c:o.es wit h • 
user Refe rence Ner'lJ81, QI.lick Reference OJ1de, Disk 
with def!IO proorMS, W'ICI lDll Sl.l>port ROll'I. 

Ca~ca Software 
LAKESIO£ IOJSE, KINCSfON Hill. SUftRU n2 70J fEL 01-su-ns, 
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~ ~ "lJI G ot a tip? Send it to PCN and get a cash reward . £5 for every hint printed 

~ . Lynxchip OTotalnumbcrofhorizon1alcharac ters Wn1eonl y 
I!:,. I ... .... Unveiled l Totalnumbe rofd isplaycdhorizonlal.characters Writconly 

~ 1 ~ lo ts of Jcucr)o about the Lynx : ~~o~:i~~~lsyncposi tion :~::~~~:t 
do wonder ful things using the 4 Totalnumbe rohe rtica lli ncs Writ e onl y 

lf ) ou•,·c got som ethin g to n ow 
aboul •.• a bit of magic 1ha1' II 
ma ke the world II bett er pla« 
for micro users. then S('nd it to 
PCN Microw a,·n.-o ur rqul ar 
tt aders ' hints and lips pa~ . 
We' ll pa) )OU £5 if v,e pri nt it . 
We 'll pay ) Ouc ,·e n "'°"' ir ) our 
littlt gem gels our w te as 
mK'ro "a,eo flh e month . Thi nk 
0 11 •• • a nd " rit e 10 l\licr o­
wans . PCN, ftl Oxford Strut , 
London \VIA 2HG, 

outp ut port s&86and&87. The S Vertical total adjust Writc only 
reaso n they do so much is that 6 To1alnumbe rofd isplayed vert1callines Writeonly 
they give access to the Lynx's 1 Verticahyncposi1io n Wrilco nly 
6845 chip. 8 lnter laceandskew Wnteonly 

To access the registers. you 9 Maxim um raster address Wn1conly 
specify which you want with lO Cursors tartraster Wnteonly 
OUT &86.x ""here x is the 1l Cursorendraster Wnieonly 
register number from O 10 17. 12 Rams tartaddress(highbyte) Read on ly 
The new value is 1hen sent with 13 Rams tartaddrcss(lowby te) Read only 
OUT &87.x wilh x being 1he 14 Curso r posilion(highby tc) Readonly 
\•aluc from Oto 255. 15 Curso r position(h ig.hbyte) Read only 
Ian McNeil/, 16 Lightpen( highb)t C) Read only 
Belfast 11 Lightpen(lowbytc) Read only 

10 RS•R ~R 
20 FOR Xl • X-R TO X+R 

Goto the top 
ofyourOric 

30 IF XL 127 OR Xl -_o THEN 70 
This sub rou11ne allows 48K 
Orie progra mmers to pr int on 
the top line or the screen which 
is normally used for O ric's 
messag es. Ju st set MS•~ Text 
to print ''a ndGOSUB I IO. You 
can make the 1ex1 flash by 
adding1he line 120 MS•C II RS 
(IC)+MS . 

40 Y l •O . 56 • SQR <RS- ( Xt - X> .. IX 1- X >) 

50 GOSU8 80 
60 Yt •- Yl:GOSUB 80 
70 NEXT : RETURN 
80 IF Y-t-Yt •0 ANDY+Y1 48THEN SET(X t, V+Yl> 
90 RETUR N 

Jn 1hc unl ikely e,enl that 
you\·c got a 16K Orie. you 
sho uld subtracl 8(XX) hex from 
all the addresses used . 
Colin Failes, 
Glasgow. 

100 ~ "' IJH PI• ON TOP' lo.IHI Of' -~ IIOfall••BNllO•-l•ltoo 
~:11,)2,Nl•Tl 

1301'0!1•110 1..DI HH II~ 
~~l~

1
:,

1
"'9C I IIUI • <11• ,I, 

J,t()ll«I""'" 

and cosine me1hod you sec in 
many listings. The program is 
wriu en for a TRS80 Jew! II 
(Models I or 3) but could easi ly 
be convc rl ed to ru n on any 
Basic mach ine . 

The 0.56 in line 40 is just to 
adjus1 the shape of the ci rcle for 
the Tandy' s screen. You may 
need 10 change it for your own 
micro. The rcs1 of the program 
is s1raightfor ward. X and Y arc 
the co-ordina1es or t he cent re of 
the circle . R is its rad ius. 
Derek Graing er. 

lntotheDragon FTutwooo. La11cashirr. 

at high speed Attributed 
Dragon users who find IN- totheOric 
KE Ys too slow for !heir liking 1\.-e been an Orte owne r since 
might like 10 read the keyboard ea rly March. I had to learn 

::~~ybe p.J~~S: d to~~~i:~ wilho ut !he prope r manual so it 

of the arrow keys is pressed. c;~~~~eA;r,~~1:a;) 1~
0
at ~·~~ 

Lefl 343 cou ld use Cl I R$(27) followed 
Right 344 by et rtain leuers 10 ob1ain 
Up 341 single Jines of coloured text. 
Down 342 I've alwa ys used the follow · 

If the key is pres sed do wn. ing list. For example. PR INT 
you 'll ge1 a \'alue of 223. CH RS(l28): C IIRS(150); 
01herwise the PEEK will return '"I !E LLO" produces a black 
255. Using a slalement like IF 'hel lo' on a cyan background. 
PEE K(341)•22J Tl {EN · l discovercdlh is listpurclyby 
would allow )'Ou to simulate expe rimc nlation _ there may 
auto repeating key s. be ot hers. 
l'et er Talks. Note 1hat CII RS 138. 139. 
Warni ck. 142 and 149 need two idemical 

Tandy on the 
circle line 
This prog ram (above right) 
drawsaci rcleonthescree n. But . 
1t does it using R2- X2+ y 2 

rather than the inefficient sine 

16 

program lines to achieve !he 
desire d effect. 
Frank Prior, 
Chigwell. Essex. 
CII RS(128) - Hlack Foreground 

(Tex1&Gniphocs) 
CII RS(129) - Red Forcground 

fft'(t & Graphi cs) 

CHRS(130)- Grcr:n Foreground 
(Text & Graphi<3) 

CIIRS(lJI) - Yelkiw 
Foreground (Text 
&G raphtcS) 

CIIRS( 132) - Blue Foreground 
(Text & GraphK:5) 

CHR$( 13J) - Mage:nta 
ForC"gtound (Tex1 
& Graph!CS) 

CI-IRS(l l4)-Cy,m Foreground 
(Text & Graph1C5) 

CI-IRS(IJS) - Wh11e Foreground 
(Tex1 & Graphin) 

CIIRS(136)- Black Foreground 
(Tc:(l&G raphics) 

CIIRS(137) - Graphics 
CHRS(l38)- Double Height 

Text 
CIIRS(139) - Double l-lc1gh1 

Gr aphics 
CIIRS(140) - AashmgTe:1:1 
Cl-IRS( 141) - Flashing Graph IQ 
CI IRS(J42) - Aashmg Double 

ll e1gh1Text 
CIIR S(l43) - Double ll e1gh1 

Aashmg Graph.a 
CHR S(144)- Hlad. Backgrouod 
CI IR $(14S) - RcdBack ground 
CIIR S(146)- Gt('('n 

Backgro uod 
CI-IRS(147)- Yellow 

B::.ckground 
Cl IR S( 148) - Blue Background 
CHR S(149) - Magenta 

13::.ckground 
Cl IR S(ISO) - ()an Background 
CHR S(ISI) - Wh ite Background 

Printfonnat 
isPOSible 
T AB on the Or ie can be a 
prob lem. even when you·\'e 
discovered !hat )'OU need 10 add 
!Oto i1 to persuade it to"ork. 

TAB can wo rk just like 1he 
SPC fuoc1ion. so iC you 
TAB{20) and TAB(.30) on the 

same PRINT line, the curs.or is 
moved 1e n spaces to the right 
and not just 10 column 30. 

One way round 1his is 10 use 
POS. You can subt rac1 the 
posi1ion of the cursor from the 
column you want to lab to. For 
exam ple, to pul lwomessagcsat 
columns20an d 30 you cou ld use 
PRINT SPC(20-POS(O)): 
""MELLO"": SPC(JO.POS(O)): 
""GOODBYE"". 
Chris Thomp son. 
Orpingto,r, Kenl. 

Hang onto 
your variables 
Many Lyn.x owners may nol 
knowhow1osa,e\'ar iablesw11h 
!heir progr a ms. Yo u can do ii 
with !his rou1inc ... it al.so 
sa\'es PROTECT le\-·cls and 
INK and PAPER colours. 
IOOOCODE EB 21 F661 E5 

lA IF 62 E521 00000 FF 
3E 

1010 REM "PROGRAM 
NA M E" 

I020CA LL LCTN (1000). 
LCTN(IOIO) 

1030 REM "Progra m will run 
from here" 
Save )'Our program with 

RUN 1020. To load 1he pro­
gram. use M LOA D "PRO­
GRA M NA M E"". 
M Valentine. 
Shrew.fb ury , Shrops 

Find the character 
I I's ofte n usefot to be able to tell 
whal characlc r is at a parlicular 
place on the screen. On a 16K 
ZX8 1 you ~could use a sub­
rou1ine like this: 
1000 PRINT X. Y: 
1010 LET P • PEEK (PEEK 

16398 + 256' PEEK 16399 ) 
IOlOLET Al • CIIRSP 
1030 R ETU RN 

This returns the character a1 
X. Yi n A$. 
James R Mortl emtm, 
London £/8 
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'The ZX Spectrum - your 
penoul computer', ~ a.11 
M<L-, Simon ......... 
W"lliamt and Peter w•111s. ......... ..,._ ....... 
lntft"tlatioAalatts.95 
, ........ k221 ..... 1. 
Some books can lurn you off 
straig ht away. You know lhe 
sor 1 I mean - a ll the books1ha t 
lell you how 10 make your firs! 
million in 30 minuces through 
the appl icatio n of a JX)Sitive 
mencal actiludc. Th ey set out to 
build up your morale. then send 
you out incoascricsof problems 
to be 1acklcd. 

Th is boo k. unfortunately . isa 
linle like this at thestan. II sets 
t he scene by telling you that 
your brain is pote ntially one 
million cimesaspowerful as the 
largest of comp uters. and takes 
it from the re. Thcre"s certainly 
a ma rket for microcomputing 
books that start a1 the begin­
ning. but the problem with this 
one is that lhe beginning turns 
out to be a lot fur ther back than 
you"d eve r have dreamed. 

This really is Che probl em 
through out 1he book: it'll ccr · 
tainly tell the absolute novice 
how to usc t he Spect rum . but it 
takes an ino rdinate amount of 
space to do it . Up 10 a cert ain 
point. you ·u cer tainly become a 
polished program mer. but for 
the money. a nd in the space 
available. you should be able to 
lea rn more . 

l t' sap ity. because the furthe r 
you get into the book. the more 
useful itgcts. lfyouca n bc:irl he 
e lemcn tary introdu ctio ns to the 
music sectio n. for example 
(' Yo u will probab ly have heard 
of the musica l scale: doh. re. 
me ... .') you' ll learn qu ite a lot 
about music and the Spect rum. 
You won· , learn that you'll 
need a fairly complc,r add-on 
SCI-up 10 get a nythi ng more 
useful than half a doien kind s of 
beep out of ii. but you·\'C got to 
bear in mind that books of this ' 
sort are esse ntially panisan. 

Certainly. ifs a good 

PCN JUl'JEJ.JUN"E9.198J 

machine, and it could have tions. As a bonus the interna l 
been a good book too. Bui lhc desig n of the Tandy compu ters 
pa rtsthata reuse fult oa nyone isg iven agoodgoi ng over. TJ 
but 1he absolu te beginner are 
overshadowe d by the rest. If the 
authors had aimed their sights a 
lin le highe r. I feel they could 
ha\'e performed a gre ater scr· 
vice to 1hc micrO industry than 
thcy havcdone. Jl 

'TIIWOModelsl , lll&C.. 
Comput..-lldfflKin& Pro;ecb'. 
by WiliMI Blnltn, pubhN41 by 
Howard W S-S at £12 .70 
1..-11,212,.. n J. 
-.tffl,otllellllby­
HII hdemational, 0442 ·58531 . 
This is one of those 'into the 
real world' books. dea ling with 
computer interfacing 1echni· 
ques and projects for the Tan · 
dy TRS·SO model I. Ill . and 
Col or Com puler. 

Th e aut hor claims it"s easy 
to interface to the real world . 
and that his book will show 
you how. Its 23 chapters are 
well laid out . and easy to read. 
There are lo1s of diagra ms. 
char ts. drawing.s. circuit s, :md 
program listings - in both. 
machine code and Basic. 

Th e projects covered range 
from the measuremen t of 
tem peratu re to a half year 
clock. Some o f the projects 
make c,rtcnsi\'C UltC of the 
ha rdware already built into 
the machines , such as the 
analogue 10 digital conver ters. 

The interfa cing techni ques 
presen ted are app licab le to 
othe r mach ines wilh a liulc 
modification. The projects arc 
buill on 'bread boa rds'. and 
lhe layou1s given are clea r and 
easy 10 follow. 

A basic knowledge of elec­
tronics would not go amiss, 
bul don·1 be put of f as the 
book contains a 101 of good 
titbit s. as well as useful sugges· 

._ .... 

............ lcs', by lH 
-... , ,.Wlsloodby 

-- · - .. [6 .50 1..-11,111,.. n). 
If you're on the lookou t for a 
good but simple book on 
microe lectron ics. then this self· 
instru ction course from Cam· 
bridge Leam ing may be the one 
you need. 

Microprocusors a"d Micro· 
~ltt tronics runs co eight chap­
ters cover ing such topics as 
microprocesso r fundamenta ls 
at an easy to underst and level, 
and progre sses throu gh semi· 
conductor tech nology. number 
systems. dig ital logic. machine 
code and high-le vel langua ges. 

Ell'.planation of the logic and 
operatio n of microp rocessors is 
given, and it tells you how 10 
build up a complete system 
des ignusingsupportchips. You 
can prod uce memories. TV 
controllers and versatile inter­
face adaptors. for e,rample. 

The descr iptive parts oC the 
book are broken up by qucs· 
tions testing your knowledge 
with the answers provided on 
the next page in eas ily identifi­
able rectangular boxes. Each 
cha p1erbeginswi1hasummary, 
along with a list of key words 
co ntained in the chaplet. 

The book is lille red with 
e,ramples. diagrams. and car­
toons. It's aimed at those with 
little prior knowledge. bul after 
lhcy'vc read it t heir grasp of 
wha t a microprocessor is. and 
wha l ii can do. should be 
en hanced. 

Bui the book is more than 
just a se lf-instruction course: it 
dea ls with various kinds of 
in tegra ted circu its, magnetic 
bubb le memory , digital logic 
design and flowchartin g sym· 
bols. TJ 

. -

-64Gafnalook' , by 

Clffonl and Ma.t -- · P11Wislted by ...., me House 
101-405 6347) ot £5.95 
1..-11,1 92 ,..n J. 
Games books occupy a cate· 
gory of their own. They a re. I 
suppose. thecomputcrpublica ­
tion equ ivalent of pulp ro­
mance s. Theo nlyqualit tCsthcy 
should be requ ired 10 possess 
arc legibility . variety and a high 
ratio of program listings per 
pound. 

The Commodore 64 Games 
Book seems to meet a ll the 
crileria . The lislings priceou l at 
20p each. the legibility is as 
adequate as can be e,rpccled 
when the programs arc typese t 
from a dot- mat rix printer . and 
the games featu red vary from 
the sublime ( Invade rs) to the 
very sublime (P oetry). 

Includin g notes on how the 
indi\' idua l programs aclua lly 
set about pullin g things on 
screens seems to be almost 
manda1ory in books of this 
kind, though the authors always 
seem 10 feel they"ve Slumblcd 
on somet hing revolutiona ry. 
True to form eac h program 
lis1ing has a preface which 
expla ins the program structure: 
defini ng eac h s1ep and mapping 
the step with its first and last line 
numbers . The variables are al.so 
de fined for reference. 

The big advantage in slap· 
ping dot-ma1r ix printin g 
s1raight onto the page is the 
better than C\'Cn chance that the 
listings won' t be ridden with 
bugs. This doesn't mean that 
you"II get them to go first time. 
but iC you don't, your keying-in 
is probab ly the culp ril. 

The re are 30 games and here 
is a random S.'tmplc o( their 
t itles: Paranoid, Quack.Cats& 
Dogs. UFO . Cowboy Shoot­
out. Flight Simulator , Eart h 
Defence . e1c etc. 

For a Commodore 64 games 
enthusiast who is also a speed 
typ ist with plenty of time on his 
hand s. t hisbooksisamust. IS 







Go t a query? Max Phillips ope ns the pod door Hal. Send all those unanswerables here . 
No perso nal rep lies pro mised but you never know ... 

Wrhte: Max Phillips . Rou1ine 
Inquiries. Persomd Comp11ter 
News, VNU, Evelyn House, 
62 Ox ford Street , London 
WIA 2HG . 

Moving up 
with the BBC 

Q I am not ck a r about the 
upgrade for the BBC mic'­

ro. lfyou upgr adeyoor Model A 
to a Mode l 8, i.s it as good a!l a 
ntw Model 8 ? Would I be 
seosihle to buy a Model B in the" 
first platt? 
MissSRd,y , 
Tooting. Lomlon. 

A A 'Mod el A 10 Model 8 ' 
upgradedoesturnanAinto 

a foll blown Model B. You can 
also up grade in stages 
having the ext ra memory and 
inte rfaces fitt ed as you need 
them. 

For a while. a Model A with 
32K Ram was a popular oon­
figurati on. You could run lots 
of Model 8 software without 
buying a full upgrade . 

But it's better to buy a B 
straightoffifyouca n ... it's a 
much bcuer configuration. I f 
you buy an A. you'll only have 
to take it in for the upgrad e after 
a week o r two. 

Plugging 
the Sinclair 

Q l' n a pr oblem I cannot 
soln. l!!i It possib le to buy a 

S-pin OIN plug that fits a ZX8 1 
ror lnstam:t, ~-i1.h two small 
micropho ne j ac k$ on the olher 
t nd ? 
Martin Tims. 
Watford, Heru 

A }:rr:~~:; ,r~re:~e~~~~! 
jacks for the ZX8 1's MIC and 
aEAR sockets at one end and a 
5-pin DIN for a Reco rd/Play­
back socket a t the other . 

These should be ,·ery easy to 
find. Try your local hi ·fi or 
electr ical shops. A Tandy store 
would be a good starting poi nt. 
1r you can' t get one, ii won't cost 
the earlh to have one made up 
for you. 

If you can't find a friend or 
shop who'll do it. you could try 
the people who advert ise leads 
for DBCs. Lynxes a nd so on in 
the classifieds or computer 
magazines . You may find them 
willing to do a specia l one-off 

for yo u if they don't have 
stocks. 

Once you've got )'OUT lead. 
you'll need to e xper imen t as to 
which jackgoe s wherc. This will 
depend on the wiring of the 
DIN plug inside the cassette 
recorder. 

Once you', •e found which 
way rou nd !hey go. remember 
to label t hem! 

Gain control 
of the MPF·II 
QI o~-n a MK'roprof essor 

MPl-'· 11 and read with in· 
ttttSI your rt,iew (PCN, issue 
9). 1 ~-onder-if,ou rould helpm t 
wllh a ftw points. 

W~n I lry to run Applt 
progr ams, I can ' t poll the 
keyboa rd to control tht 
spattShips a nd $1) on ui ing lht 
ar-rowk tys. 

Also. is (hen any ~·ay 10 find 
out ~-hue a program is in 
m~mor-y and how long it is? 
TWillis , 
SoJ;h11tl , War M idland:f 

A ~~crsn~~ sm ~~~~ i~~~~ 
same place as 1hey are in the 
Apple . 

So you can use sta ndard 
Apple stuff for finding oul 
about yo ur program. locMions 
!03 and 104 hold the address of 
thes tartof the program and !05 
and 106 hold the address of the 
endoftheprogram,gi11eor1ake 
a few bytes. 

So your program starts at 
PEEK(l03)+ PEEK(I04)"256 
and ends at PEEK(10 5)+ 
PEEK(106)"'256. The differ ­
ence between these is !he length 
of the program . Gi,e or iake a 
few bytes . 

The keyboard·~ not so sim· 
pie. The Apple programs "on't 
use the arrow keys . . . the 
Appl e hasn't got up/down keys 
so. of course. the programs 
won'tbelooki ngforthcm . You 
should find that if 1he program 
is supposed to use left and right 
arrows they do work. 

If the keyboard is being read 
with the GET statement. then 
ifs a simple matter to substitute 
in the right codes. Up is 112. 
Down is 113. Left and Right a re 
ast he App le.8and21. lf yo u've 
the ex1ension keyboard. the 
fire key generates a full stop or 
ASC II 46. 

But lhe big problem is polling 
the keyboard directly using 
locations - 16384 a nd - 16368. 

This is the standar d Apple way 
of checking for single key ­
presses wi1hout bri nging prog­
rams to a halt. 

Although the Micropro­
ressor uses the same locations. 
you can' t just PEEK and POKE 
them Apple -style. So most 
App le progr ams will ha11e to be 
modified . 

Thi s involves a bit of machi ne 
code . 

If you're interested in tha t 
sort of thing. your machin e 
code routine should call 
SCANI at SF043 to read the 
code into the Ace . Cwil l beset if 
a key was pressed. otherwise it 
willbeclear. Youcan1hencall 
IOSAVE at $F F4A to s.a"e the 
6502 regis ters. A surpri se for 
Apple users ... the Ace is 
sa\'ed to $7FO. These routines 
are dela iled on page 78 of the 
user guide. 

If you don't like the sound of 
machine code . here's an in ­
elegan t bul usabl e patch i,n 
Basic . In your program's in· 
it ialisa1ion section. insert the 
following lines: 
FOR 1• 768T0773:R EAD B: 

POKE I.B: NEXT I 
DATA 32.67.240.76.74.255 

This loads the machine code 
routine into the normally un · 
used page 3 memory. To read 
lhe ke yboard CAL L 768a nd set 
K=-PEEK (2032). 1111.s gi11cs a 
result identical 10 K• 
PEEK( - 16384) on an Apple . 
You don't need to 
POKE - 16368.0 afterwards as 
you would the App le. 

So to convert an Applcsoft 
program to read keyprcsscs on 
the M icropro f essor. change any 
K- PEEK( - 16384) references 
10CALL 768: K• PEEK(0232) 
and take out any POKE-
16368.0 .statements . 

If you want to bui ld the up 
and dow n arrows inlo the 
program. 1hey generate codes 
240 (up) and 241 (down) . I did 
want to make !his path into a 
nice shiny USR func11on. bu1 it 
tu rns out that the USR restart 
address at SE2F2 on the Apple 
has moved . 

Don't ask nie where to . , 
rm stall look ing. 

To the heart 
of the Atari 

Q My dad often borr o"'·s an 
Alar-I 400 from school . I 

have great fun us ing it but I' d 
lik~ to koow how lo ~·ork lhe 
machine codt on it. 

Also, cou ld you lell me how to 
gcner11te random characters? 
Mortin Cubitt, 
Rayleigh. &stx. 

A ~i~1i~ e a ~: ly P:O~;I~; 
subject. even Routi,it Inqu iries 
would think twice abo ut 
teaching it in a shor t answer. If 
you' re interested. you could try 
any of the machin e code tuto­
rials for the Atari at )Our loca l 
boo kshop. 

You"II a lso find that some 
non-specific texls such as Rod· 
nay Zaks ' Programming 1ht 
6501 will be a great help. 

You can write short routin es 
in machine code. using PEEK 
and POKE from Basic bu1 
you'll need to buy a monitor and 
an Assembler prog ram if)ou're 
go ing to get at a ll serious. 

Randomcharactersar e much 
easie r. Th e simplest way is 10 
use CMRS to generate the 
character and RNO to pick it . 
RNO(O) is usually used as 
part of the expression 
INT( RND(O)"N)+L whe,e N 
is the number of different 
numbers you want and L is the 
lowest number tha t could be 
generated. To pick random 
capita l letters. \\e want to 
choose from 26 different num· 
bers.start ingat ·A '. whose code 
is 65. Try : 
IO PRINT CII RS (INT(RN D 

(0) "26) + 65: GOTO IO. 
If you wanl to generate 01her 

characters. just use a table of 
the Atari' s ASCII set (Appen· 
dix C. Atari Basic reference 
man ual)totell you the numbers 
to use with RND(O) . 

Electrons and 
Atomic theory 

QI bought a n A~ r-n Atom 
12K+ l2K In J anuary and 

I'm not ,ery sa lisOed ~ith ii. 
When I heard ne~-s or tht 
Augusl launch of the Aror-n 
Eltttron. I decided to .stll the 
Atom a nd buy Hn EWt ron 
lnslead. Do you lhink my dtt l· 
sioniswi se? 
Sunjuy /1ormor, 
Uius ttr 

A It seem s rather silly to sell 
your comp uter now only to 

wait at least tv.o months for a 
machine no-one hase\'er seen. 

If you·re unhappy with the 
Ato m, try to decide why. Then 
consider machines that make 
up for the Atom's deficie ncies. 
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An Orie bug 
that isn't •• • 

g I think I hau , round a 
str a nge bu,i: in the Od e' s 

M . Try the rolloMfog 
progr a m: 
IOINP UTA 
20P RINT A 
JO GOTO 10 

Ent t r the data 1.2.PJ, and ,; . 
Thenu mbt n I and2 a reprlnted 
as you'd u pec1. P and I aren' t 
prin ted .. . there 's Ille mes· 
sa itt ' Redo rrom s1art ' . But Ei s 
taku as the numbtr O a nd no 
n~ gei s prin ted . Fina lly, the : 
causes the unlisled ' Extra 
ignored ' rode lo be printed . Can 
you u plaln ~-hal 's hapaxnln g? 
Pertr Regan, 
C,udi/f, S Walts 

A The re are bugs in theOric's 
ROM , many of them 

strange, but this isn·t one of 
them. INPUT A in line 10 asks 
for a number to be entered. P 
and/a ren't number sso lhe Orie 
asks to try again wi1h 'Redo 
froms lar1.· 
E rea lly is par t of a number . 
Microsoft Basic uses a sciencifie 
notat ion fo r numbers t hat are 
100 big or tosmall tod isplay and 
ente r in 1he normal way. As an 
example 2E4 is 2 with four Os 
af1er i1, or 200)0. Page SS of lhe 
Orie man ual introdu ces this 
no lation. 

Byen1eri ngEon its own, t hC 
Orie thinks you've e ntered 
OEO which is. of course. zero . 
Lastly, semicolons and commas 
are used 10 se parate data when 
you are respon ding 10 an IN· 
PUT with multiple \lari able s. 

INPUT A. 8 , Cwan lS)'Ou to 
input three numbers. separated 
by commas. So if )'Ou en1cr a 
sem icolon or a comma whenev · 
er you arc respo nding 1oa single 
INPUT slatemenl, the O rie 
thin ks you a rc entering more 
than it need s. So it just ignores 
any sur plus. Hence 1he mes· 
sage 'Ex tr a Ignored'. 

But don't y,orry if you still 
want an odd bug 10 play with. 
T ry this program: 
IOA•I 
20C•I 
JO I F A • C THE N PRI NT A 
ELSE P RINTC 

The questions is. 'What docs 
the prog ram print?' The answer 
is no1o ne. 

••• And one to tum 
your Orie green 

that it will only plot a si ring. 1r 
you gh·e it a number (tR PLOT 
10, IO, 100) ii plots 
CIIR S(IOO) . .• a 'd ' . So if you 
triNt a program such as: 
10 INPUTX 
20 PLOT IO, 20, " You hn c 
e ntef'fll'' 
30 Plot 10, 20.x 
lhc Or ie would ro m·ert the X 
lnlo CHRS(X) and pr inl it at 
J0,20. To get round this. I u'S4!d 
ST RS(X) instead or jU5t X. Ca n 
you tell me why this prints the 
value or X in grttn at posllion 
10. 20? 
EH Wilson, 
& vc-11oaks. Ktnl 

A ~J,:1~:t:ru::~1~c<J:;;.~ 
ROMs. The STRS funct ion 
takes a numbe r and comerts i1 
to a siring con1ain,ng i1s digi1s. 
The Orie goes one bette r than 
most comp uters because i1s 
ST RS lhen sticks a Con1rol B 
(C IIR S(2)) on 1he fron1 of lhe 
Siring. 

l 'venoideahowor.,..hySTRS 
docs this. It's not a bug in the 
original Microsoft B;1sic but it' s 
one of those extras Orie has 
t hrown in to make sure !here is 
·no com parab le competition·. 

Most of the time, loose 
Cont ro l Bs on the from or 
str ings will go unnot iced. But 
you'll come unstuck "''ith rune· 
tionslike L EN anEI MIDS if you 
try to use them. In partic ular. if 
you plol a str ing w11h a Cont rol 
B in it. ii I ur ns text colour green. 
l-lencc your charming little 
PLO T stalemenl. 

Ifs best 10 chop off 1he 
Co n1rol 8 whenever you us.e 
STRS. To do this. slick a flag 
BG D• I at !he start of all your 
programs. The n in a n ini1ia1is.a· 
1ion section of the program. 
include ZO • I: IF BGD • I 
T MEN Z0 • 2. Now instead of 
using STRS. use M IDS(STR$ 
(X).ZO) 1hrooghout yo ur 
progra ms. 

This may seem a leng1hyway 
of pulling MIDS(ST RS(X),2) 
slate ments in you r program. It 
is. But if you follow this proce· 
du re, when Orie fixes the bugs 
in the Rom. you only ha"c 10 
change the first line of )'Our 
programs to BGD • O and they 
will work pe rfect ly. 

lf)o u've any othe r patc hes in 
the progra m. they should use 
BGD to test if it's a bugged 
machi ne or not. When fixed 
ROM machi nes become ava il· 
able. someo ne will discove r a 
PEE K 1ha1 distinguishes be · 

· twee n the two versions of the 

Q On e or the oddit ies of che Roms. 
Ork 's PLOT ro mmand b You can use 1his 10 set BG D 
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automatically. You may think 
that this is a horribl y tire · 
some process but you could be 
t he first on your block to 
develop progra ms 1hat ru n on 
bolh bugged and unb uggcd 
machine s. 

Subject to 
verification 

g Jn a leaflet print ed by Ork 
it says' Allt ypesoflnforma · 

ho may bf- san •d slK'h as 
progra ms. da ta , a rr a)S, blocks 
of memory. screen displays. 
After saving, corrttt recordi ng 
may M verified bd ott deleting 
the Informa tion in rmmory.' 

llo w do you sa, ·e data? ll ow 
do you ver ify it? Thert appe ar, 
to be oo VERIFY comma nd. 
T Richardson. 
Sal~. Cht'Jhirc-

A You can save anyth ing you 
like on 1he Orie . You've 

justgo totoknowhow. The re's 
no koown Basic com mand to 
Sil\'e arrays and Basic data bul 
you should be able to fudge it 
using SA VE with the A and E 
paramclcrs. 

All you need to know is 
where the pointers 10 Basic's 
dala arc and how the informa· 
lion is organised. O rie should 
publis h th is info rmation rat her 
than lee some poor soul go 
grubbing aro und memory for 
it. 

Th e leane 1 also implies 
there's a VERI FY comm and . 
Per haps you 're supposed to 
dc, ·elop that yoursel f as well . I 
can't find any reference to 
VER IFY anywhere excep t in 
1hc famous 'no comparable 
compe1itio n· leanet. I stro ngly 
suspect you 're en1i1led 10 your 
mo ney back if you want to push 
the point. 

Orie sa)'5 it is pla nning fixed 
RO Ms but could give node 1ails 
of when or how 1hey will be 
available . 

Hopefully. lhe ROMs will 
include file handling and 
VE RIFY . In the mea ntime, 
SA VE everyt hing at leasl 
twice. And keep waiting and 
hoping. 

Micro of 
the Mure 

g Could you plea~ ah-e me 
some dcl a ils 1bout • corn· 

p u made by Binaton e? 
D Dandy, 
Bolton, I.A11N 

ly announced plans for a per· 
son al computer back in Novem · 
ber. Goodies y,cre to include 
colo ur. sound, 64K or 16K 
RAM at an amb itious starting 
price of £49.95 . 

But the Binatone hasn '1 been 
launched )·et . 1 get three le tt ers 
a week asking afte r it and 
Binatonc probably gets mo re. 

The compan y is still worki ng 
on the mac hine t hough it's no 
longer quoting any pr ice, never 
mind £50. It's best to lea, •e 
Binatone alone and let it get on 
with 1he develop ment. You can 
start thinki ng abo ut buying one 
when it's launched. 

Anyone inleres ted in com­
pu1ing should buy a mac hine 
that's available. The re will be 
somet hinge" e n better than the 
Binatone by the time it comes 
along. 

The re's just no poi nt in 
waiting in this business. 

Hands on that 
dream machine 

Q Co uld you please tell me 
" ·hen I will be able to 

purcha se lhe new Acor n •:•tt· 
Iron ? 

Could }'OU gh-e me your 
opi nion on the Dragon 32 as II 
comp uter for games and educ• · 
Hon? 
J Trottu, 
Edinburgh 

A::~~ th~ E l:;;~~~ A~~ 
gus1. although the company 
hasn' t spec ified which year. 
Serious ly thoug h . even if Acom 
mee ts its revised dead line. the 
dem a nd for the mac hine is 
likely to be so high that i1 will be 
a few mon1hs afte r that before 
you can find the m in shop 
windows. 

As for the Dragon. what's 
your opinion? I la \le)'ou been 10 
a deal er and lried some of the 
games? l-laveyo u bee n round to 
you r loca l club a nd begged a go 
on one ? 

The Dragon is used mostly 
for playing ga mes and lea rning 
to program. Thc re·s little edu­
calional software available for 
it . 

11·s a sim ple and conserva 1ive 
design and its phenomenal sue· 
cess has ens ured tha1 it's a 
re asonably safe buy. 

But while you' re in the shop 
lookin g at the Dragon. don 't 
ignore the other machines, 
The re arc 01hers with bcuer 
gam es. bo1h in tcrmsof ros ta nd 
qu ality. It pays to shop aroun d 
now, rathcrthan late r. 

" 



There will always be 
good reasons to buy the 

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

HP-86 persona l computer runs out of 
solutions. 

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

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

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

• Data communications solutions. 

But there are 
reasons to 

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

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

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

Graphics Presentations, when combined with a plotter, 
lets you produce professional-quality pie and bar charts, line 
graphs, and text pages. You can even make overhead trans­
parencies. 
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~very good 
buy1tnow. -
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All in all, this is an offer designed to meet your essential soft­
ware needs. With the HP-86 and the Personal Productivity Pac, 
you're ready to achieve true efficiency. 

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

· F/,"'o9 HEWLETT 
~J:.a PACKARD 

CO:\'TACT'l'OUR LOCAL DEALER FOR f<"\.11.L Dl:.TAJLS :A bctdtt 11"fyscal Compu1tn Lid, 
Ttl 0224-647)65 Btlf111 Card1acScn-Kc1o, Ttl 02J2 -62SS66. lklpcr Duby5hmt ) M1dlcctrool.U l, 

Tel 077)82-68 11. Birm.lng_ham jo h n Mabor!Anoc ,.in Ltd, Tel 021·606151 Swn.loc-k-Bond,1n Ltd, 
Td 02 1-745 8416. Bo11rntemou tlr. South ec,.,1 Bu.11nc,n ,\l :l("hinn , Tel · 0202-89)040 Brighton Offkt ~ut'huic.r, 

En11nu,nn1,, Ttl 02B-6896i2. Brit t~ Dttunal Bu11nu1 Mac-h1twcs Lui, Tel 0272-21409 ) . Cambridsc 11,-Tc.Jt 
Dinnb,uion Ltd, Tel 09S4-8l996. Edinbur1b Robos()ffkt Equ1prnen1 Ltd, Tel OJl -225 )8 71 Gl .. ,ow Robo, 

Otri« Eq.i1pmen1 I.Id, Tel 041-221 MIJ/4 tlu l- STC M1cro1, Ttl· 0279 29S22. Hi1h W~bc RapMi R«alt Lid, 
Ttl 0494-26271. Lt ed, llotd,nc, Ltd. Tel OU2-4Sk S9. Lri«.tu Suml« k Sc~., Tcl OSH-2%7J 

Lond o n ThtCompum Ttrm.in1 l, Ttl· 0 1-216 21&7 Miaocomputtrl 11 LHlr.ys,, Tt l • 01-6360845 Mw.tl«tron Ltd, 
T d 01-488 2400 Swnloclr.-8ond11n Lid, T d 0 1-2SO 050S, 01-626 0481. M1n chu 1.rt AUIOfflaltd 8u11ntu Equipment, 

Ttl 061-4120708. lf oldcne Ltd,. Ttl 0625-529486. Naacwkh Raptd R«all Lid, Ttl 0270-629090. 
Nrw..-..tlt Th o, ll 1ll lntmwuon1I Ltd, Ttl 06)2-7)9261 . No rwkh ~m.loclr.-Bot!d11u1(EH1 t\ngli, Ltd, 

Tel 0603-26259 Relldi111 CSE Compu1trs, Ttl 0714 -61492. Roy,,1oa (lltiU ) Eltctroplan Ltd , Td 076)-41171 
Slou1h Cttll on M 1Cro.yt1ems., Td·06286- 4 JOO SLAJNn1 Albe11L 1d,Ttl 0727 ·7 4J6 l/2. 

Tuobridt t Wells DJ JlmlOn Lid, Tt l 0892 -2240 . 



COMPATIBLE CENTRONICS INTERFACE 
AND INDUSTRY STANDARD CONTROL 
CODES MAKES THE CP BO 
IDEAL FOR,-

BBC, DRAGON, ORIC, 
APPLE, NEWBRAIN , 
SI RIUS and many more. 

OPTIONAL RS232 
INTERFACES AVA ILABLE 
BOTH UNBUFFEREO 
AND BUFFERED 

FULL ONE YEAR WARRANTY 

SPECIFICATIONS 
+ 80 COLUMN 
+ FRICTION AND ADJUSTABLE 
+ BIDIRECTIONAL LOGIC SEEKING +BACKSPACE 
+ HI - RES GRAPHICS ANO BLOCK GRAPHICS +SELF TES T 

+ 9 X 9 DOT MATRIX - TRUE DESCENDERS 
+ COIDEIS£1 Niil 
+ EMPHASISED PRINT 
+ GRAP HIC S SET - - -·IIIIIA. 

....... "1 HTL.J 1-.L.+ 

@ABCDEFGHIJKLMN OPQRSTUVWXYZ[\ JA_' abcd•fg h ijklmn o 
<!ABCD£FGHlJA 'l /'1NOPGRST{JVIJXYZr,.r - • •bcd~fghiJA , ,. n op 

! •tt s%&.:' t > ••, - • / 01234:56789: ; < • >? .' ·-• 1~&. • < >*", - . 101 

NO DELAY! - TELEPHONE YOUR CRED IT CARD No. TODAY 
AND YOU CAN START PRINTIN G TOMORROW 

• AND IF YOUR NOT SATISFIED RETURN WITHIN 14 DAYS 
FOR A FULL REFUND . 

. ................................ Post Code .................. . 



A sideways switch 

~

e Ta ndy Color and Dra gon co mpu· 
ers have a lot in common - same 

proces~ r. largelyt hesame Basic. the 
same type or graphics and an ab 1lit) 10 
share much or each ot her 's cartr idge 
software. 

You'll C\.'Cn find that programs "n uen 
for the Dragon "ill often "or k on the 
Tandy witho ut any modifications "hat­
soeve r. as long as) ou studiously type them 
in fro m a listing. 

But when it co mes to tak ing casscuc 
softw are fro m one machine and load ing It 
on the othe r , the famed compal ibihty 
begins to brea k do wn. • 

If )'Ou're simply exchanging prog rams 
wi1h a friend .... ho o,... nsa Dragon (and )OU 
o .... n a Tand y). jusl ask )Our friend to S3\C 
programs under CSA VE " File Name",A 
and 1he file .... ill be sa\Cd as an ASCII tet;t 

file. You can !hen :,,imply LOAD lhe 
program on e11he r machine. LIST it and it 
should run without rurt hcrcomers1on. 

Syntax Error 
llowe, er. if )Ou'r c trying to comert a 
commercial piece of software il's a 
different srory. Ahhough you're unlikely 
to ha\'C any problem s gcn mg a Dragon 
progr am to LOAD on )Our Tand) Color 
Com puter (or \'ice·,ersa). you·u mcvit· 
ably find Iha! when )'OUatlempt to RUN 11. 
a Syntax Erro r will be 1he response. 

The reaso n for the error quickly becom· 
esev1den 1 .... hen )OU LIST the program. A 
simple FOR X • ITOIS sta1emen1 comes 
out as FORX RENUMI PCLSI S, v.hile 
PRINT 2• 3 becomes PRINT 2PUT3. 

These odd 1ranspositions are a built-in 
pro tection for the compan ies that make the 

machines . ensuring that !he) can't be 
considered clones of eac h other. 

If you s1ar1 on the premise that the major 
diffe rence in programs loaded fromcassct· 
1e is 1he interpretation of Basic rescn.ed 
words and ope rators. )'OU won't be far ofr 
1he mark. The table belo w gi"es a list of 
words in Dragon's Microsoft Basic and 
sho14-s lhe cor respon ding words that turn 
upon the Tandy " hen you load a Dragon 
program into the Color Compute r. 

Crossed words 
Many or the \\Ords are e xact l) 1he same. 
Commands such as DATA . IF . INT.ON, 
PRINT and READ go unchanged in 
mO\·ing from a Dragon program to the 
Tand) 's mcmor). But 1hc IF s1atcmcnt 
isn ·1 much good without a corresponding 
TI IEN- and TIIE N is read by 1he Tand) 
as SCREEN. 

fa en the eq uals sign is misread by the 
Tandy as REN UM. The easiest ""'3)' 10 
comer! programs from one machin e 10 
anot her would be a word pr~so r that 
can edit Basic and ano .... you a simple 
Searc h and Replace funct ion to change all 
t he .... ords that ha\e bee n misinterpreted. 

But since word processing packages 
tend to\\ ards the pricey end o r the soft ,... are 
scale (especially ones that can edit Basic 
programs on low-cost micros) . )OU ought 
to ha\'C an alternativ e con,ers ion method. 

The alternat1\c me1hod .... ·ould in,ohe 
writing a machme--code routme v.hich 
would conta in all 1he in(ormat1on ma dttta 
table compiled from t he mformalion m 1hc 
table. The machine code rout ine would 
chec k an) progra m )OU loaded into 11 and 
replace an)· occu rrence of tokens that ,...ere 
incor rect usmg the table as 1ts sou rce of 
infor mation. 

Othe~ ise, i1s up to you - LOAD yo ur 
program, LIST i i . arm )Ourself ""Ith this 
cable and ~tart comcrt ing. 

DRAGON TANDY DRAGON TANDY DRAGON TANDY DRAGON TANDY 
IIS IIS rue TAI( NEW CLOU IIISIOII IISTIIII 
ACS .. , EXP WI ON ON IIIURN IIT1IIN 
ITN CIII Ill ITN Ol'III LUST RICIITI IIIIITI 

IQDIO SUf fOR fOI PlllfT > RNO .. 
CNR$ - GET PCLW 1 RUN .. 
QRCU DI GOS411 CGPSIT N:LS + SCIIIII SCIIIII 
Cllll NEW COTO CClfCll N:OPI IDIT sn so 
CLOIII Ol'III MEii cos ,m Ill SGN SGN 

CLOIIIM - w f PI.IT TIOlf SKIP! SUf 
CLOSE so !NE.II SCIIIII PMOOI !ION gN Siii 
ClS - INlffl NIS POINT LIK SOUND -COLOI ... INPUT fflf POll OOIIT SIDI' STOP 
OOIIT UST INm Vlffll NIS USI STRIHCI fflllll 
cos Vil INT Ill PPOINT T1III STRI llfTI 

CSIVI CLOSE IOYSTll JOISN PRISIT * SQI Siii 
CSIVIM CLOSIM um Tiii PIIHI PIIIIT Tiii ISC 
OITI IITI WI JOl'STI PIINTTII l'IIIITTII 1111£11 IISTI 
IIHN CSIVE Plll[I UT ... PIINTIISIIIC -- 1IOff STEP 
DEl1ISI CSIVE STmc$ UST CUii PIINT~• flllfT (u - NOT 

Dll 1111 llJST ma M USI Simi 
DOI • UNE Oii PUT < Vil IIIIITI 

DlOID Ill UN! 111"11 OIIIIIPlfl R!ID !!Al Vllll El 
DIIW Ill LOG PIE.II RIM IIM > ILOAI 
IDIT no IU SQI < fll 
EJIO 119 •01 Ill UJM - -IDf IMS MOTOI - R!S£T IIS(J -1'1lit taW. lllowl ,- llow to COftfflt UM TMMly's wocakta,y to tM OracOII. 
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Controllino the prod uction or tomato oro w ba11s may 
sound simple enouoh, but co-ordinat ino all the d.uferent 
aspects on a brand-new prod uction line was not without 
its headaches. When the production manaoer turned to 
the company's ne w micro for an ans wer, it was THE 
LAST ONE which made it possibl e to create a system in 
hours rather than months. TLO then went on to produce 
over one hundred individual solutions ror this company 
in a period of less than a year. 

A simple, movino, orap hic display was needed by a 
major computer retailer to demonstrate how a new 
product line could maintain compatibility with some or 
his ear lier machines. Halr an hour's work with THE LAST 
ONE and he had a proor am disp layino bar -charts, 
ora phs and printouts. Little more than an hour later the 
same prooram was up and runninO on three othe r make s 
or micro. When asked what made the four machines 
compatibl e, he laid the credit squarely with THE LAST 
ONE - "some manufacturers would be hard put to even 
use the same mains p luo - TLO at least oets them all 
speaking the same lanquaoe ~ 

The biochemistry departmen t of a major Scottish 
university had a need for a filino system which could 
store det ails of abstracts of b iochemical articles and 
which would allow retrieval of relevant material throuoh 
entry of key words alone . A massive databue had to be 
implemented on an Appl e II computer and retrieval 
times needed to be measured in seconds not hours . TLO 
did it and the solution has since been widely published 
for use on other machines. 

Using a compu ter to .olve a compl ex problem is not 
always a.a easy u it .ound.a. 

One tolutton that hu helped aolve hundredli of 
problezu ln lutallatlon, throughout th e world ia 
THE LAST ONE 1no 1. 

A glance through the three exam ples on this page 
wW give you tome idea just how venatile TLO ls. 

no nan.a on the Appl e ll and li e, Commodore 4032 
ODd 8032/96, TRS-80 Model II (TRSDOS or CP /M) , 
most CP/M, CP/M 86 and MS-DOS machlnH in· 
eluding the IBM PC (PC-DOS) and Sirius . 

ltY. out IlO for tSO + VAT 
A llmlted. demonstr ation version of no ls now 
available for just 157.50 including full documentation , 
VAT, postag e and packing. This ls fully refundable 
against purchue of th e full vers ion . 

Find out wh at TLO can do for you by aending tod ay 
for a free information pack .It co uld be th e .ol ution to 
hundreds o( your problezu . 

THE IASf OJE-
D.J. 'Al ' SysterM Ltd ., Oept D. Sta tion Road, Ilmiut er, 
Somene t , TA.19 9BQ. Te lephone : llmiN te r (0-4605) 4111 

Nominated'SOFTWARE PRODUCT OF THE YEAR 1982',and selected as 
finalist in Recognition of Information Technology Achievement Awards(RITA) 
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Music-making Orie 
Llt week's Orie feature looked al 5 GOSUB 100: GOSUB 300 Although SOUND can be used to 

ogglingsoundchannclson a ndo((as 10 FOR N• I TO 37 produce musica l no1es. the Orie has been 
ellasuseoftheenvclopecommand. 20 PLAY0.1 .1.300 supplied with a command especially for 

This wee k we use the PLA Y.SOUNDand 30 P-(N AN D I) •5 + 10 this purpose - MUSIC: 
WAIT commands to con1inue the pursuit 35 GOSUB 200 MUSIC CII .OCT.N.V 
of musicomputcr excellence. 40 SOUND 4,P ,5 

The PLAY command on its own is not 50 PLAY 0,0.0.0 
much use. But when combined wilh 60 WAIT6() 
SOUN D . it can give both musical and 70 NEXT N 
no n-musical no ises. fro m whistles to 80 WAIT HXX>:CLS:PAPER 7:JNK O 
footsteps. 90 PRINTCHRS(20)c POKE 

The sound command takes 11)c form: #26A.3:STOP 

, SOUNDC I-I.P.V 1::6~J5:~iowf~kingfigurc 
Where CH is the channel (I to 3 are the 110 READ B:PO KE46080+8 
tone channe ls. and 4 to 6 the noise •ASC( .. a")+ J .B 
channels). P is t he pitch (or pe riod of 1he 120 NEXT J 
vibration of the note) of the sound 130 DATA 28,28.28.8,28.62,62. 
produced, and V is the \'Olume. which 61.61.60.28.20.50.34.34.51 
varies from I (the lowest) to 15 (the 140 RETURN 
loudest). 19'> REM Draw figure at pos ition N 

If V is set to zero. then PLAY 200 PLOTN,10. "a":P LOT N. 11. ".b" 
dete rmines the volume. 210 RETURN 

The following program gives a foouteps 299 REM Draw scene 
sound by alternating between a pitch of 10 300 CLS: PAPER 3:INK O:POKE 
and 15. . #26A. 10:PR INTC H RS(20) 

5 REM FOOTSTEPS 
10 FORN•I T0 20 
20 PLAY0 .1.1.300 
30 P• (N AND I) '5 + 10 
4-0 SOUND 4.P. 5 
50 PLAY 0.0.0.0 
60 WAIT60 
70 NEXT N 

310 POKE 48520.18: PO KE 48480. 18 
320 FOR L•O TO 3 
330 POKE48040 +L'4-0.20 
34-0 NEXTL 
350 POKE48200. 17:POKE 

48201.4: POKE 48240.17 
360 PLOT I.4.CI IRS(9) + 

.. 0123456 7890 1234567890123456 789 
01234s-· 

It 1s more com ·incing with pictures: 370 RETURN 
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Cl-I is the ton e channel ( I to 3). Vis the 
volume ( I to 15. or O for PLAY to 
determine the volume). OCT is the 
octave number from O (low) to 6 (high). 
and finally. N is the note number. 

N ranges from 1 (note C) going up o ne 
digit per semitone to 12 (note 8). The 
command is very flexible and has an 
excellent range. as shown in the program 
here: 

10 PLAY 1.0.1.200 
20 FOR OCT•O TO 6 
30 FOR N • I TO 12 
40 M USIC I.OCT.N.2 
SO WAI T 20 
60 NEXTN 
70 NEXT OCT 
80 PLAY 0.0.0.0 

Chords arc easily obtained: all th ree 1one 
channel s can be ope ned . using PLAY. 
and then a different note of the chord can 
be set on each channel by separa1e 
MUSIC commands. 

It is simple to gel the Orie 10 pl;1y a 
tune. Because of the nexib1li1y of the 
instructions. )'OU can vary \Olume and 
1empo 10 your iaste as shov.n : 

lO CLS:PA PER 6:INK O "u INPUT"Enter\•olumc(I-15)":V 
30 V- VANO 15 
40 INPUT"Enterdelay (1-7)":D 
50 D • DAND 7 

100 POKE 126A. ll :PLA Y 2.0. 1.2000 
110 FORJ•I TO 18 
120 RE ADN.W 
130 MUSIC2.3.N.V 
140 WATTW•o•t0 
150 NEXT! 
160 MUSIC 2.2.IO.V 
170 WAIT240 
180 PLAY 0.0.0.0 
190 STOP 

1000 DAT A 3.2.6.4.8.2.10.3.11.1.10.2. 
8.4.5.2. 1.3.3.1.5.2 

1010 DATA 6.4.3.2.3.3.2.1.3.2.5.4.l.2 

Notes a re held in 1he OAT A statements 
as two-digit pairs. 1he first specifying the 
note number . and the second specifying its 
leng1h (in eighths). 

If all the notes arc the same length (as in a 
litt le jingle), !hen the no1e numbers may be 
put in a string: 

5 PLAY 1,0.2.1000 
10 TS· ·· I 3243546571324354657666798:9: 

:<<<<;:98765432 1111" 
20 FORJ •I TO LEN(TS) 
30 N&ASC (MID S(TS.J. 1))-48 
40 M USIC 1.3.N.3 
50 WAIT20 
60NEXT 
70 PLAY 0.0.0,0 

" 



Co our Ge ie's 
thought transference 

Many people still own and buy the 
Genie I m1cro-comp11ter beca use 
of i ts rel1abil i1yan d \'ast amo unt of 

ava ilable so ftware. Unfo rtunately . the 
Genie I has a black and white display. a nd 
sound can only be produced by sof tware 
generat ing square wa,·es from the casse11e 
por t in to an exte rnal amplifier. 

I t is J)05Siblc 10 purchase a colour board. 
a high resol ution board and a sound boar d 
for the mach ine. but that would bring the 
computer cost high above other machine s 
with similar feat ures. 

Th e Co lour Geni e.on the other hand. is 
comparative ly inexpen sh'e . It also sup­
ports 98 per cem of the Basic comm ands 
a,•ailable on the Genie I , the e:,;ceptions 
being SET. RESET ;md PO INT . 

These commands were used for the ,•cry 
lo w resolution graphics on 1hc Genie I, but 
remark ab ly. the first 12K of !he Colour 
Gen ie RO M is almos1 idenlical to 1he 
Genie I ROM. The Colou r Genie has a 4K 
RO M ex tension lo support the Colour and 
Sound e nha ncement comm ands. 

Th e Colour Genie ha,; 1wo types of 
screen disp la) 'S: a tex 1 screen a nd a high 
resolul ion screen. Th e high resol ution 
screen allo ws 160x96 pixels wilh four 
colours - and this iake s up 4K of user 
RAM . 

But here's the funn y part . In the text 
scree n. )'OU can prog ra m the .individua l 
pixels in 128charac ters. or you can use 128 
pre ·defined charac1ers. With s.imple pro­
gram ming. you could produce a di.spla y of 

FIG 1 

l6K - 32000 
J2K-48384 
48K - 64168 

FIG3 

FIG2 
10 OEPll'lT A - l 
20 l'OR I • 128 TO 255, 
30 PRINT CHR$( I); 
40 Jll!XT I 
~O COTO 20 

flsitnil . ~l'l'Nft' ..... ,.,tlNlllffffeftt 
..... ofCSAVOS. 
FisWI 2. A ....... ,nicr- to tr....,., t o tlN 
ColNr'Go..wllicli,....... ... ~ . 
f1sunl . .W.,,- .. ,._..,....__ 
..._ ~ ,,.,._tr..tlNC..... I 
MIIIINtotlNC......C.- . 

AO D R.!. S S ! S 

Genl,i, I .-nd 11 Colou r Cett1e 

Video 11.ip 
( tut .ode) 

320x 192 pixel s in 16 colours ( eight 
colours, e ight tints and hues) . a nd take up 
on ly l K of user memo ry! 

As the Colour Geni e a nd the Geni e I are 
so much ali ke . you would 1hink any 
so f1ware sold fo r I he Ge nie I sho uld run on 
the Colour Genie . Well. not entirely . 

The Genie I sup po r1s a 64x 16cha racte r 
scree n. while lhe Co lour Ge nie has. a 
40x24 characte r text screen. Th is iSn't a 
great problem . as a nyone who get s the 
hang of programming on the Colour Geni e 
will soon be able to make the slight 
al terat ion that is necessary to change 
G e nie I programs. 

The 01her snag is that 1he Genie I 1apes 
a re 50) Baud. while the Col our G enie 
tapes are 1.200 Baud . Also , the format or 
the tapes is slightly different . 

So you could concl ude 1hat the only 

IH - 880H F801 H - F880H 

' 4400R - 4 7FrH 

meth ort of tr ansre rring Basic programs is 
to type in the pro gram by hand . Nol so. 

Machine language 
CSA VER is a utilit y which allows )"Ou to 
tak e a Basic Program LOADed int o the 
Ge nie I or II , and then make a copy of that 
prog ram onto a tape which will LOAD into 
the Colour Geni e. lns1ead ors.pending the 
ne xt two wee ks ret yping and deb ugging a 
16K Genie I Basicprogra m, )ou now only 
need a few min utes to make a good copy. 
Suddenly , the Colo ur Genie has access to 
the large set of programs available for the 
Geni e I. 

CSA VER is a machine language pro­
gram, an d must be e ntered using an 
editor /assembler . The program is very 
s.hort , and you should be ab le to get it 
work ing within a couple of hours. 
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Once you've assembled the program, 
you wiJlend up with an object tape. For the 
sake of convenience. we'll name the tape 
CSA VER. By the way. you must alter the 
assembly code as app ropriate for the 
memory size or your machine. and if you 
ha ve a Genie I you must change the 
program 10 use the seco nd cassenc port. 

Now that you have the object tape, tr y it 
out . Reset your Genie I or II . You must 
the n resc rveamemory size. Refe r to figure 
I for the memor y reservation req uired for 
your machine. Enter this number and press 
NEWL INE. Now. type in SYSTEM 
fo llowed by NEWLINE. This tells the 
Basic interprete r !hat you wish 10 load or 
execute a machin e code progr am. The 
system should reply with a •?. 

"{ow type CSA VER followed by NEW ­
LINE . This tells 1he Basic interpreter that 
you wish to LOAD in a machine language 
program named CSA VER . Ent er the 
machine language program in10 your 1apc 
recorder (on the Genie I or Genie II. not 
the Co lour Ge nie!) and press the play 
button. The program should now LOAD. 
If not. refer 10 your owner's manual for 
instructions about LOADing problems. 
Once the tape is LOAOed .1hesystem will 
reply with another•? . 

Simply type I followed by NEWLINE to 
activa te CSAVER. The screen should 
clear and the program credi ts will be 
displayed. CSA VER is now active in 
your system. If you wish to SA VE a 
progra m in Colour Genie format . simply 
type SA VE"filename.. instead of 
CSA VE"filename''. 

Try typing in the program in figure 2. 
Now. prepar e the cassclte recorder with a 
blank tape as )'OU wollld using,heCSA VE 
command . TypcinSA ve-A- follo "'edby 
NEWLINE . The tape will be SA VEd in 
Colour Genie format and. whencomple1e. 
1he message ~save comple te" appears 
followed by the usual READY sta1ement . 
Now, you can CLO AD 1he program into 
the Colour Geni e as normal . 

Most of the straightforward, ordi nary 
Basic programs should run without any 
change. bul you may have trouble with 1he 
sophisticated ones. Some of 1he pote ntial 
problem areas may occur wit h POKEing 
the video display a nd PEEKing 1he 
keyboa rd and prog rams which conta in 
machi ne code subroutines. Refer to figure 
3 for the common address differ e nces 
between the Colou r Genie and the Genie I 
and II . 

With some obvio us modification. it 
should be possible to get a vers ion of 
CSA VER which will trans fer machine 
language programs , since the only differ­
ence in tape format s (besides the baud rate) 
is lhe program leade r . The formal of the 
machine code leader and the Basic leader 
on the Colour Genie arc the same . 

Mork J Ledu c is chairman of tht Nat ional 
Colour Gtnie Users' Group. A casstttt 
version of the machin tcode program in this 
article is ovoiloblt from tht gro11p. Writt to: 
Mark Uduc, Chairman, National Colour 
Gtnit Ustn' Group, 46 Highbury Avenu e, 
Bulwell , Nouingham. 
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Genie I or II Basic program utility 
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O!Pl 

""' 
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DUi 
Otrl 
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u, 
CALL 

u 
u, 
u, 

'" CAU. 

"' 

; (kj,tn - 4151{TCUl.»1 
; O,•n1• to lDO()H for 321-ulon 

or 1000M for l~"udon 

;"S,wrc-ncl••cto r 
KL,PI.OCST ; CSAV1c...ic tU rt t ddrut 
($,.~).Mt. ;luo,rtCSt.V!co,l•lnSAV!TCctll.r 
OLC911 : Chu ,c•••n -- toll routtno, 
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" 
" " " 0 
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'""' lllhl 

" 2A13R 
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" '"" ... 
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""" " 
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S.votMt. 
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t-porar:, •td"I Into~ 
Store fllana- lnllcc....,l1t11r 

; ... r!U l)'U lOCIIHll• 
$1ut'add.rtu 11f MSIC proara• 
Svtp r•1uura 
!Ml •d..clrHt of U.SIC proar•• 

; Gct b7ttof WICpro1r• 
l'oltil l!I MU bytt, 
llrlt•lyt•toC&natte 
C.O.partKt.andot 
zu,, .. t un·or: 
J ... ptt 11ot all do,.. 
1\,rr.oH CHHtU .oto r 
T•ll1JurI'aDo11.1t 

DU'M 'S.veeoo,pleu' 
0111 I} 

01 
u, 
u, 
CACL 

"" u, 

"" " u, 
1,0 

CAU. 
u, ,.,,., 
1,0 
w:,. 
1,0 ,.u, 
1,0 

'"" '" " " "" U T 
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"" u, 
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'°' u, 

'" M 

" " 
'°' " 

0 
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COUT 
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OIIT 
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, .. 
C,llTOUT 
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LoopforttH.cldlJ 
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Output bit H Ith In car ry 
Ttudday 
Loop for U,•dday 

;O.cr,....ntblt cc>unt 
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Reatort•oldro,11:t•ta 

Returntoc•ller 

Cu auk 
Sv•pl>ouoatvoblu 
Output 
S,tyt MVMlk 
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; ... non HL 
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M ierodcal has bee n importing good 
qualit) arcade game'I from 1hc US 
and success fully con,c rting them 

from 1he Tand )' to 1hc Dragon. and "ith 
Telev,rile r ii ha~ introdu ced \\ha! seem,; to 
be the first word processing package for the 
Wchh machine . 

11 is also the first word processor I've 
used, and as a no, ,ice I was surp rised how 
easy it was to master . 

Features 
Tcle"ri1 er con,erts 1hc Dragon 's rather 
large and boring·looking 32 x 16 text 
screen into a 51 x 24 display of clear 
charactc~. in both upper and IO\.\Cr ca'lc, 
enabling you to man ipulate 1ex1 easily and 
qun:kly . Four ,ersions of the program are 
on the cassette. 

Some word processing package s try to 
incorporate every printer into one pro· 
gram. thereby sacrificing facilities. but 
the first version here will \\Ork with most 
standa rd printers. !he seco nd is for the 
Epson Grafftrax. the 1hird is a.Centroni cs 
version and the fourth ""ill link with 
Terminet. Telct)'pe a nd some da is)'wheel 
prin1crs not cove red by the othe r th ree. 

Presentation 
Th e cassclte comes with a smart cream 
ring-binde r . A4 size. which con1ains both a 
33-page reference manual for 1he exper i­
enced user and a 27-page tutorial for lhc 
newcomer. The manual is indexed and 
contains a useful appendix of comma nds. I 
on ly wish the manual that came with lhc 
Dragon was t his helpful and logical. 

Getting sta~ ed 
When loaded (and the programs are 
duplicated in case of prob lems) a menu 
allows you. on a single key command. to 
creale a new file. edit an existing one. ~vc 
a file or par1 of a file 10 tape. read in a file 
from tape. add a file from 1apc to whars 
alru dy held in memory. verify a file 1ha1 
has been loaded. mo,·e to the prin1er 
format orha,·e a word and line count of the 
text currently held. 1here being room for 
up to 18.500 characters. 

In use 
The 1utorial begins by showing you how to 
crea 1e a new file . .snd 1hen leads )'OU 
through the control commands a11ailable. 
showing )'Ou how to mo,·e the cursor 
around . delete and inscr1 1ext. align 
paragraphs. move blocks of text from one 
place to another. and scroll quick ly back 
and forwards th rough the pages on file. 

Just a few hours with the instructions 
familiarised me fairly ""'ell with the com­
mand s. as most of them are logical entries. 
such as 8 for Begin. P for Paging and so on. 
There was little confusion with the Dra­
gon's own editing commands. 

The program also provides a search 
facility. e nab ling you to skip through the 
rrx1 and locate e \•ery insla ncc of a \\Ord. 
You can then dele 1e it . ignore it. or replace 
ii " 'ith another pre-chosen word. What it 
doesn' t ha\'e, though. are 1wo differcn1 
areas of 1cx1 memory which would allow 

JO 

Big-screen 
writing on 
the Dragon 

you. forexamplc.10 keep a standard lc11cr 
in file andsenddiffcrcnl copic" to eac h ofa 
se riC) of name,; and addre""C'- held el"C· 
""here. But in a program cos1ing on!) £50 
and aimed at a home micro }OU can't 
e xpecl all the facilities bu)ine s), execuri,c, 
demand from more expen .. i,e sy,tcm,;. 

There is an au1oma1ic wordwrap: any 
word which would be left unfinished at the 
end ofa line is transferred 10 the ne)IJ line . 
This facility can be disabled if you want 
you r words broken. !hough this is 1he 
near est the program comes to offering 
au1oma1ic justifica1ion of the right· hand 
margin . If you want 1hat \\ithoul broke n 
words . you'll have to wail for a more 
expe nsi\'e package. 

The prinling command s a llow you to set 
t he line spaci ng, left margin. characters pe r 
line. upper and lower margins. Jines pe r 
page and pagina t ion . You can also ha,c 

direct access from file tape 10 printer or 
from keyboa rd 10 printe r. 

One extremely useful fea1ure is %Pr in1. 
allowing you 10 run off a few lines for 
inspection before going ahead with 1he 
whole prin1ing. Thi s% faeil ityalso applies 
to saving files from 1apc. so you can easily 
confirm that sa,ing is actuall)' happening. 
Th ere is also an auto-retry fea1urc \\-hen 
\(."arching for files, -.o )OU don't ha,c 10 
t)pcinC LOADcootinuatl). TI1c machine 
JUSI keeps on look ing for !he file you "ant. 

Reliability 
Th ere is a certain amount of precaution 
against error. wi1h a prompt of 'Su re???" 
when attempting to type in something 
"hich would " 'ipe out an existing file. and 
although most of the commands are on ly 
double·key entri es (such as CLEAR·X). I 
think the worst )OU could do inad,crtcntl~ 
\\OUld be 10\\IJ)COUI a lineofte ... , h~ h111ing. 
K for kill instead of M for menu. It seems 
10 be a small risk "hen se1 against the 
simplicity of use. 

The com mand s for se lling the prin1er 
arc also fool-proofed. and if in erro r )OU 

make you r 4-space margins 44, or e,'en 
444444 as I tried. they are ins1an1ly 
resell able . 

In two days of working on the package. 
lhe program crashed just l\\ice . While 
scrolling backward s throu gh se,eral pages 
of text thal I had entered from the demo 
programs prO\'ided on the tape. I found 
m)sclf look ing at a page full of what 
appeared fO be Chinese characte rs. and 
there was nothin g for it but 10 re load. 

This unfortuna1 c incident ""a~ no great 
disa s1cr wilh a demo program. but lo,ing 
several pages of incomparab le and irre­
placeable prose would ha,e taught 1he 
virlue of saving as )OU go. 

Verdict 
I was impressed by Tele\\'riter. It ""a~ easy 
to master.even for someone \\ith no dir ect 
experience of word proc esso rs. 

Similar packages fo r other machine s 
seem to cost at leasl half as much aga in as 
Telcwriter. and Microdea l ha,n·1,k11nped 
on documentation. 

Comparing ii to a full-blown package is 
like compa ring the Pocket Oxford Diction­
ary to the full 13·\'ol ume edi1ion. and \\hi le 
ii might be nice to have lhe full sel. lhe 
pocket version will sa1isfy )'Our needs 
about 90 per cent of t he time . 

RATINC ·-... ............... ............. 
"'"WlitJ 
Relialllllty -·-

•••• ••••• •••• .. ... ••• • •••• 
.._ Telc .... ·ri1cr~ Wordproccssor 
S,... Oraaon3 2Prb £.49.9S,......_ 
Microdeal(0726--67676)f....t Caw11e 
&...-. MachincrodcOINr...,._ Tandy 
Colo, Compu.1ero.tllb Mail order, John 
Menzies.selected Boots, 01hcrdcalcn . 
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Strengthen your hand 

~~ 4 
The complete informati on contro l system for 
the Commodore 64 . Ideal for any home , 
business or professional environment where 
records are kept. Create the format you 

Comeand ... tor)'OUtMlt•the 
Conwnodor9~Show . 
eun.dlnteffllltionlilliolel , 
~·11.U.1983 
on St.ndl 838 end B 12, . 

A'-o M ttw London Compuitf F,;, 
16-19 Nie on the Commockw'e Sund . 
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need and enter your records . If the layout or 
data field sizes are not quite right , correct 
them and carry on. Superbase gives you an 
unrivalled range of powerful features including : 

: me-::itl:;,...,-;: ~ 
Commodore~M dealef . I 

I 
I Tel. No. . • 

Precision Software Umited ~ 
Park House 4 Park Terrace 
Worcester Park 

/ r!Je;t{o~i:if!f 3~~d .. 
/ Telex:8955021 PRECISG P reCISIOll 

/ , - - - - - Software 

" 
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"BET YOU WISH 
YOU WERE CALLED 

IBM." 

DESPITE ~h~r·~,:~:~. ·• 
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). 

~ l.iJ 
--- -'"'se1 

Why? ....,.. ·, 
Pure self interest. Our self 

interest and your self interest. 
To begin with, price isa big plus for 

the CAL personal computer. In general, 
we work out about 33% less expensive. 

But price is only a small part of the 
story 

The CAL personal computer can 
take8 bit and 16 bit software. 

The keyboard is identical to the 
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or the option of RS 422 ports. 
Foroperating systems 
the CAL can have 

CP / M:CP / M 86: 
MS-DOS'and BOS'. 

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 
CALtextword processor and 
the Durangocomputer range. 

As a British company, 
we offer a fully established 

• /• • • · • • ,,, on-site service and support : ' • •.•. •. •=•i*, ,-, l facilityfromourownengin-
i ·:::--~ • • ·• • -. .... , !. . ·. ··• eeringstaffthroughoutthe UK and Eire. 

- - - Which,withallduerespecttoour 
:._.~-".:-".:~.·.::"_=_· ::.~- ~...a:;,,,. 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. _PM 1,1,_,,, ...t[);eoi.,11-, ~ ;p Mat, ,u,,,w-,.,k>IO,fW Jlt'l,fflchln( 

When it comes to languages the CAL roPle,~:::";:::::;~::~ - - ""'" 
PC features Basic, Cobol. Fortran. Pascal I Olamadeaie,and=~ hkemo,edela,~ Myc,nentma,nl,.-.p,od,ct• 

and Multi User Microcobol. I 
The CAL gives you two 400K floppy ::;,.,, Pos,t,on 

discs as standard. Plus an inbuilt 5M B. I Ad<fress _______ __ _ _ 

10MB, 15MBor20MBharddisc. I TdNo 

The CAL PC has RS 232, Centronics =1;~~;,~~:tw209Ev 
M (0784)36455 
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A Forth first 
for the Spectrum 
~

rth is becoming a \'Cry popular 
rogramming language on small 

microcomputers because it's almost 
as easy 10 use as Basic a nd almost as fas1 
as machi ne code. Aberson Forth is an 
implcmenlation of FIG-Forth . with disk 
simulation in RAM . and a number of 
extensions which are mosrly 1oallow you to 
use the special features of the Sp«trum. 

Features 
Being an implem e ntat ion of F IG-For t h. 
Abcrsoft Forth includes the complete 
s1andard FIG-Forth vocab ulary, and wi1h 
the disk simula1ion in RAM you can enter 
and ru n published program lislings wi1hout 
having to make cha nges. 

The disk simula1ion uses 11 Kot memory 
10 represent a disk . and the disk handling 
words 1reac this block of memory as if ic 
were a disk. There is an edito r which allows 
you to lypc programs imothe 'd isk' area. in 
the usual FIG format whe re eac h 1 Kofdi sk 
is 1reated as a ·scree n· with 16 lines of 64 
charac1ers. Allhough this is not really 
suitab le for 1heSpectrum's22 X 32 screen, 
Abcrsoft has kept it for the sake of 
compatibil ity. 

Abersoft's extensions to FIG-Forth 
include sou nd, colour, graphics. tape. 
keyboard and printe r com mands. Wher e 
possible it has the same names as t he 
cor respond ing commands in Basic. but 
you have to use them in Forth's normal 
Reverse Polish form. 

All 1hc colour and graph ics comm and s 
from Spec tr um Basic have eq uivalents in 
Abcrsoft Fort h. excep t CIRCLE . presum­
ably because or the difficulty of im­
plementing and using this command in an 
integer-only language . 

ORA W is rathe r different lrom the 
Basic DRAW command. In Abcrsoft 
Forth, xy ORA W draws a line from the 
curre nt posi t ion to the point (x. y). while 
the Basic comm and ORA W x.y d raws a 
line from the current position 10 a point al a 
distance x horizo ntally and y vertically 
from the cu rren1 position. 

For soun d , Abcrsof t Fo rth has the word 
BL EE P, which allows you to set values of 
dura1ion and pitch related to 1he processor 
clock cycles. With the extra speed of Forth 
)'Ou can produce more varied sounds with 
BLEEP than with the BEEP command in 
Basic. whe re you ha\'e to give d uration in 
seconds and pitch in semitone s. 

As well as the extensions 1hai allow you 
to use the special hardware features of t he 
Spect rum there are some miscellaneou s 
non-standard words. These . include 
CASE. E NDCASE. OF . ENDOF, which 
together give a case statement of the 1ype 

found in Pascal and other structure d 
langua ges. There are also some words tha t 
opera1c on 32-bil numbers - 2DU P. 
20VE R ,etc. 

Presentation 
The tape and a nea tly printed instruction 
booklet come in a clea rly labelled box. 

Th e boo klet is mostly for reference. but 
ii does have a sho rt introductory section to 
help yo u get sta rted. It describes some 
differences in using the compute r in Forth 
instead of Basic. For exam ple. there is a 
different method for gelling the symbols 
which are printe d in red below the keys. 

There is a short explana tion or so me of 
the extensions. mainly the grap hics and 
input/output words. Th e sectio n on 1hc 
editor defines the editor commands. and 
gives some exp lanation of their use. 

More than halfthe booklet's 28pages are 
a glossary Ii.sting words available in 
Abersoft Forth. giving precise definit ions 
of what the words do. the inputs they 
expect and the outp uts they give. But there 
arc misprints and om issions in this section. 

Some misp ri11ts could give you a lot of 

r 

) 

1rouble, parti cularly if you've just started 
learn ing Forth. For example > appears 
as< at the headingofitsdefinition , and the 
word s RO and SO (with the digit 'O') appear 
as RO and SO (with the leller 'O'). 

Most of 1he om issions are words tha t 
Abersoft has added. The introduct ion 
men1ions UDG. which allows you to sel up 
user de fined grap hics cha racters. but UDG 

is missing from the glossary. Ther e are also 
words wh ich come up in the vocabulary 
when you use VLIST, but arc no t in the 
glossary. forcxample. INCX. INCY. Xl. 
and YI. 

The glossary does n't tell you which 
words are in t he FIG. Forth standard and 
which have been added. If you want 10 

write ponab le programs you need 10 get 
the FIG Implementation Manual to find 
this out. 

In use 
The editor has been tak en from the listing 
in the FIG Implement al ion Manu a l. and is 
rat hercomplica1cd to use. Forexample.10 
ed it a line you first have to give a command 
tocopy 1he line into thcedi lingbuffer.and 
then if you want to inse rt ext ra text into the 
line you have 10 give a command to move 
1he edit ing cursor to the pos ition you want 
and another command 10 insert the extra 
text . 

Ot her forms of editing require a similar 
seq uence of commands. lf) ·ou are experi· 
enced in using Forth you can add extra 
commands 10 the editor, or rep lace it wi1h 
anot her. but if you ar c learning Fort h a 
complic a ted ed ito r like this can make 
things difficult. 

Once you ha\'e go t used to 1hc Re, ·erse 
Polish Notation and the idea of using the 
slack ins tead ofvariables, Forlh is an easy 
language 10 use , and the graphics corn· 
mands in Abersof t Fort h allow you to do 
anyt hing in Forth that )·ou can do in Basic. 

Mowever, the extra spee d of Fort h 
makes a big difference. You can get spee d 
improvements of ten lo.SO t imes. making it 
possible 10 produce moving graphics you 
would otherwise have to write in machine 
code. 

Verdict 
Alt hough at £14.95. Abersoft Fonh is 
more expen sive than most \'ersions or 
Forth fortheSpec!rum, its feature s mak e it 
well worth the price . I cou ld not find any 
bugs. and the only real fault is the 
omissio ns and misprints in the documenta· 
1ion. 

Abersoft also promises low-pr iced addi· 
t ions including Microdrive file handling. a 
2.80 asse mbler. noati ng·point arithmetic. 
and a more c:cpensivc compiler to a llow 
you 10 compile Forth progra ms into a 
Stand-alone form that can be sold in a 
sclf-«>nta ined form. 

These addit ions will ma ke Aberso(t 
Forth a ,·cry useful programmi ng S)"Stem. 

RATING 
r ....... -­............ 
U..Wllly -O..... IVolue 

••••• ••• ••••• •••• ••••• ••••• 
...Abenoftforth ._.... Proa:nimm1na 
1.angua,c ....... .fflKZXSpectrum ...... 
£1.t.9:S ...... Abcrsoft,(0970)828kSI 
,._. Cassette a.... mactunecode ...... 
Madonkr 
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Up the creek 
with a paddle 
~

c Apple II is the grandaddy of all 
microco mput ers. As ·venerable' is the 
description it most often attracts these 

days, ifs all the more surpri sing how \I.CU 
its high-re soluti on .colour graphi cs have 
stood the test of time . 

But the problem with all high-r eso lution 
-for the Apple or any other machine- is 
how to get the picture you want on to the 
screen. GPS is a grap hics edi1or for the 
Apple. and alte mpt s a solution to this 
prob lem. 

Features 
Th e hardware requ ired is an Apple TI+. at 
least one diskette dri\'C. a colour or 
monochrome monitor and the Apple game 
paddles o r some form of joystick. A 16K 
RAMcard and additional disk.cue drh ·cs 
can a lso be used if available. and an Apple 
Silcnt ypc or other gr aphi cs prin ter is 
needed if yo u will be want ing hard copy of 
your drawin gs. 

OPS is designed lo give you the power to 
draw on the high ·resolu1ion screen, in 
colo ur if you have it. using the game 
paddles or a joystick. Theo bjectsyo udr a w 
can be manipul ated eit her individuall y or 
in groups. the mani pulat ions availab le 
including moving the object or group 
around in the picture. dupl icating it as 
ofte n as de sired. chan ging its size. rotating 
it and changi ng its colour. 

A picture ca n be sa\·ed on diskette, 
either in G PS format - in which case you 
will be able to do more work on ii late r -o r 
as a binary image of tt,e hi -reso lution 
screen for prini ing or for use as a fixed 
background for a later pict ur e. 

Cif'S,..,,.to,... 
A power ful feature is that individual 

objects or groups can also be saved in GPS 
formal on the diskell e. Obje cts saved in 
this way can be used as s1andard items. 
loadabl e int o any picture. and fully capab le 
of be ing manipulat ed in all the ways 
descr ibed above. 

The package is claimed to be capa ble of 
printing your pictur e. dir ec1ly onto a 
Sile ntype prin ter, but this fea ture was not 
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lestcd . The alternative method. required 
for other grap hics prin1ers. is to use the 
binary dum p of the screen. Bui you will 
need suita ble software for this purpo se. 
and this is not suppli ed with 1he OPS 
system. 

Presentation 
Th e packagi ng of thi s produ ct ca nnot be 
faulted. Th e manual. of a bou1 70 pages , 
comes in a padded stiff-backed ring­
binder , with packets for the 1wo diskencs 
co ntaining the prog rams and other so ft· 
ware. 

All~llf CPS'w.il 
On e thing to ~ war e of is read ing the 

ma nual cold - t hat is, without trying all 
I he example s on the Apple as you go along. 
This package. beca use of t he kind of job it 
is trying to do. is no1 easy to get to grips with 
at first, and the manual renect s this fact . 

But the subje ct maucr is presente d in 
easily swallowed pieces. and a s1andard­
ised syste m of phra ses is used to describe 
the requi red actions - there's e\'en a 
glossary of 1hcse ph rases at the end of the 
man ual. 

Th e authors seem to ha ve ach ie\ •ed the 
not-so-simp le feat of making a tutorial text 
serve equally well as a refe rence for the 
more· expe rienced user. All t hings con­
sidered. I woul d class the docu men tatio n 
as well above a\'e rage. 

Getting started 
One of 1he key fea tures of the progra m is 
that almos t everything, including menu . 
selec tion, is done wi1h the paddl e or 
joystick and the paddle button. Once 
you've go1 the hang of thi s it's very good, 
but ii can land you in some pretty pick les 
befor e that hap py mome nt arrives. 

Bui this kind of dirficully has to be see n 
in perspective. Software can bceasyforthe 
begi nne r to use. or fast a nd efficient for the 
more experienced . but ra rely bot h at the 
sa me t ime. The manipul ation of graph ic 
imag es is an awkwa rd busine ss at best, a nd 
it was probabl y right in t his case to give the 
adva ntage to experi ence. 

In use 
GPS is not for doodlt:rs - you need to plan 
your approach to drawing your picture 
very carefully. Start with the backgroun d . 
and work forwards . Tre at C\·ery surface as 
a separate object. Don· t start colou ring in 
your pictu re unt il everyt hing has been 
done in ou t line. Sa\'C ..,.'Ork-in-progress to 
diskette at regular and frequent intervals . 
Learn 1he pac itage thoroughly be fore 
try ing anyt hing too am bi1ious. so that you 
know all the time -saving dodges! 

One problem I found was that it was 
dirficult to con trol the grap hics cur sor . 
Thi s is a little spot of light on the screen, 
which is your'pe ncil poin t', and which )'OU 

move with the ga me paddles - one for 
left-right. and one for up-down. I ha\'e 
tried this before. and find it next lo 
impossible. On th is occasion I used the 
Appl e joystick: this is a liule bette r. but not 
much . 

The software cou ld have helped out 
more here by prov idi ng so me usdu l 
standard shapes a utoma tically: the only 
autom at ic dra wing featu re act ually pre­
sent is the ab ility to dr aw straight lines from 
po int to poin t. Th e addition of such 
fea1ures would add conside rably to lhe 
value of the package. 

Reliability 
Progr am 'hang' isa phenomeno n all micro 
users have met at one time or another . For 
no apparent reason your program se izes up 
sol id . and won't respond to anything you 
do. Theonly remcdy is to tumthemachine 
off completely. so los ing whatever work 
has been done since )'Ou last sa ved it. 

GPS did this three t imes in a four -hour 
session. Wha t gets me is that the manu al 
eve n warns you abo ut !his possibility . It 
seems totally po intless to test a program, 
find a bug and then. instead of curing it. 
just documen t it in the man ua l. As far as 
I'm conce rned. pro gram s with this sort of 
fault '-C'Qre very low on reliabi lity . 

Verdict 
Th ii; package will do the job it is designed 
for . provided you arc prepared to put in the 
necessary e ffort . The reliability problem is 
irrit a ting . but you can keep its effects 10 a 
minimum by regula r savi ng of yo ur wor k. 
It cou ld be improved, but in its present 
form is pe rfectl y usab le. and could be a 
great boon to, for example, writer s of 
games prog rams. 

RATING nnn FNtum -- nnnn - nnn - nnn -- nn -.. ..... nnn 
,._ GPS grap hics proccuin g S)'SlCm 

~ Apple hi-rCi grap hics s,'llffll Apple 
II+ Price £57.45 inc VAT PliM111MrS1oncwarc 
Inc, San Rafael, Californ ia . USA FGmlllt 
Diskcllc l.lap.lct NfA OHMr¥'N'lkMts 
Professional Dutkb SBD Software, 01-870 
9275. alld Ap~c dealers 
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Interfacing with 
the Spectrum 
Kcmpton's Competition- Pro joystick for 
the Spect rum represents one way aroun d 
the perennial problem of getting a 
joystick to manipulate a game designed 
for a keyboard. The Pickard joys tick 
controlle r (PCN May 20-26) is an 
ingenious, if primitive solution to the 
problem of the pon lcss Spectrum. 

The Kcmpsto n joystick approac hes the 
probl em on two flanks. First. the 
company has managed to get several 
softwa re compa nies to include joystick 
routi nes in their commercial games. 
These are compatible with Kempston's 
joyst ick interface. 

The inte rface plugs onto the edge 
connector on the Spectrum, and the 
joyst ick is configured through a standard 
joystick port. Th is means it is possible to 
configure other joysticks to the inte rface. 
Th is is no mean fca1. and indicates a 
ccr1ain amou nl of clout and respect for 
Kemps1on among the micro-sof tware 
industry. 

There are curre ntly 14 actio n games 
with Ke mpsto n joystick compatibilit y. 
including products from Art ie, Sil\'ersoft 
a nd Ouic ksilva. 

The ot her met hod of configuration 
is a liule more complex. It is 
possible to dig into Basic programs and 
modify them to accept the joystick 
comman ds. which are mapped to address 
31 in the Spectrum. 

Kem ps1on claims 1he joyst icks a re 
sell ing like hot cakes . 

Joysticks tend 10 be pad,''agcd ra ther 
like somet hing you'd expect 10 find in 
Wool\l.orth's. Kempston's joyst ick is no 
e xception. The packaging is slick. but the 
documentation tends to let it do wn. 

It ne\•er ceases to amaze me how much 
effort many companies put info a 
product, only to shm ·e a scrappy bit of 
paper in as a las1 thought. I suspect that 
the instruc tions may also be a little 
obscur e for many people. 

The joystick itself is another matte r -
it looks as though it has been ripped out 
of an Italian sports ca r. The good thing 
about it is its low profile and sho rt throw 
{motoring co rresponde nt ja rgon for how 
far the stick moves a l its hand le). 

With longer sticks !here is a tendency 
for 1he long tra\'el to topple the thing 
when you' re aher a parlicula rly de vious 
alien on the other side of the screen. The 
only solution here is 10 keep a firm grip of 
the thing with the other hand . 

With the Kemps1on joys 1ick. I found 
that as Jong as I kept enough weight 
bearing down on the slick, I could keep 
my other hand completel y free for the 
firing button. 

The joys 1ick is e x1remely accurate. and 
is very responsive to small movemen1s. 
Co nstruction is also very rugged. 
Kempslon boas1s of the nylQn-covcrcd 
s1eel shaft on the stick, and the uni1 has a 
very droppable feel abo u1 it. 
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The firing bunons, by the way. could 
be described as ·hair trigger'. It 1akes 
only 1he slightest dep ression to zap. The 
joys1ick is connected to a special 
interface. "hi ch is plugged imo the 
Spectrum edge connector . 

The only grumble I can find a bout the 
hardware is that the lead da ngles down 
across the Spectrum keyboard. making it 
difficult to ente r t he loading comman ds. 

hM Kemps1on Compe:1111on-ProJO)'S!1Ck and 
Spcc1rum m1crfacc MadiiN Smcla1r Spectrum 
,rte. Spectrum Jo)'\lld: and m1erfacc £2S. Vtc 
20'Atari joy~ltek£16. Spec1rum joysuck 
interface ! IS. OutWs Kemps ton 0"...3-' 852997 

Chopper-style 
fire control 
The Spectra\'lsio n Qui ckshot fcalures 
more of a helicop1er.style grip. This is to 
be enco uraged . as ex1ended pla)•ing with 
a stick tends to wear hole s in lhc palm of 
your hand 

The Ouickshot has a full pistol-grip, 
with its t rigger button on the top of 1he 
handle. Th ere is ano 1her buuon on the 
base. so you can adapt it to your own 
playing style. 

The base also features a ·conto ur 
groo\•e' for bette r grip, although 1he 
adva ntages of this are hard to gauge. 

The Ouickshot uses a standa rd joystick 
plug compatible with Atari . Commodo re 
Vic 20 and the NEC 6001. It also fea1urcs 
suc1ion cups oo the corners of the base. 
These aren't really the ultimate answe r to 
the stab ility pro blem, but they can be a 
help as long as )'Our playing style isn'1 100 
aggressive. 

Accur acy and feel are very good -
the re is none of that 'loose 1001h· feel in 
the playing ac1ion . The Quick.shot is 
heavily const ructed. and this is a very 
importa nt factor in choosing a joystic k. 
Its cord is a comfortab le four feel. 

Distr ibutor Vulcan Electronics is 
promising 10 release an interface for the 
Spec1rum soon and this will appa rently 
cost arou nd £IO. 

tt- Spectra\·1sK>n Ouicksho t lnterfac,s A1ari 
400l800. Commodore 6-1. Vic. NEC C-6001 
Ptb .Cl 1.95 DilbtlMrtor Vulcan Elec1ronics 
OllltWs Most Commodore and A1ari dcakn 

The Atari plays 
its best shot 
Ata ri' s own jo)'Stick for the A1ari 400 and 
800 is worth using as a yards1ick for the 
others. It"s probably fair to s.ay tha t some 
other comput er manufacturers have nev· 
er really had their hear ts in producing 
fiddly liule peripheral items like joy· 
s1icks. 

Atari 's joystick cont rollers consist ol 
what looks like a scale model o( Ne lson's 
column without Nelson . This doesn't 
really endea r it 10 the palm of your hand 

- the thing can get rather uncomfortab le 
during an intensely 'gripping' ph ase of 
play. 

The casing isn't as flimsy as some. and 
it looks as though 11 could take a 
reasonable pounding " ithout problems. 
The lead is a short three feet. The 
accuracy is good. allhoug.h the mechan­
ism seems ove r-sprung , needing a good 
deal of e ffort to mO\'C it. 

The single firing button is not as 
responsi\ie as it coul d be. needing a good 
stro ng push to gel it firing. 

II• Atari Joys1ick ronlrollcn lbc:MM A111ri 
4()() and 800,rtc.£ 13.990utteb Most Atari 
ckalen 

Acorn's portable 
pistol-grip 
Acorn has approached joys1icks from yet 
another angle. The BBC joyst ick control· 
lers we tested came as pairs. sharing the 
joys1ick plug at the back of the BBC 
micro - both cab les go into the same 
plug. 

Instead of the controllers resting on a 
table. !hey are the pis1ol·grip type. wi1h 
the fire button occupying the (rigger 
pos ition. 

You are n't tied 10 a nat surface while 
playing - instead the controller is held 
and fired with one hand and the joys tick 
is manipulated with the other. This gives 
you more flexibilily in your playing 
position . 

Two peopl e pla ying an actio n game can 
easily adjust positio ns to take 1urns in 
front of the screen. and it also ma kes it 
much easier 10 play in fron1 of the 
domest ic telly, which usually doesn't rest 
on a table. But this hand·held design has 
disadvan1ages 100. It is ofte n difficult to 
maintain your bearings when you are 
comrolling a screen objec1 O\'er two 
dimensions. II pays to try and keep the 
trigger pointed at the screen. so you can 
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QUICK-SHOT 
JOYSTICK 

(COMMODORE APPROVED ) 

In 3 months our Quick-Shot 
Joysticks have become the best 
sellers for VIC and Atari Home 
Computers. We now have a 
range of conversions allowing 
you to use the Quick-Shot for your 
BBC Computer, Orie, Spectrum 
and Dragon. 

For more information contact 
DAVE BISHOP on : 01-203 6366 

VULKAN 
ELECTRONICS 

Are your finances driving you mad? 
Do you find th&I working out your 
Hnences mskM your head buu.? 
Do you soo rod? 
0on·1 worry. now you can have 
llihon's Perac,11111 B•nlin 1 
Syste m on your side, givins you 
a clear head start and 
(hoperully) pullin(! you back 
in101heblack! 
Maintain permanent records 
and fully dotRilod sl&teme nts of 
you r fmallCeB includins : 
• AU cheque book 1ransac11ons 
and bank receip~ 
• All 1uandin.11 order paymentl; 
Auto.m11Uc• lfy Processed 
lmooth ly. quar terly, sbi-monthly 
or annually a nd for se t number 
ofpaymen~J 

In addilion the ab1hly to 
search. locate. delete or 
correcl previou s entries. Lisi 
by ca tesorv facility is included. 
Addittonal 811nl Reconciliation 
modu le ava ilable to 
automatically ma1ch yoor Bank 
Stalcmcnl lo)·our Personal 
Han..kln1 Sy11em account. 
Full instruc tions included and 
1uarant ee d after sales 
me.intene.nce provided 
• PBS ZX8t [8 .95 ( 16K) 
•ZX SPECTRUM [9 .95(48K) 
• DRAGON t9 ,95(32 KI ..... ___.._1,--.....,...,...u, 
""' I• lhe P8S •I-..,, loc•I ,·-c,u~"'I O.., 
ORDD b.-POST l•l*'"lf., nt --lunel 
Oll: •I It. POSTOftlC£ .,..., . 
TitA-.;SCASH ACCOl:VT" J02 9U7 

4~K
HILJON HiltonComputo, Se,vke, Ltd 

~OMPIJTER 
(Dept XXJ 14 Avalon Road 
Orpinglon. Kent BR6 9AX 

RVIC::ES • YOlll l'9Sl5:S l\'U OtrTOF OAn:• 
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.. 39 keep )Our .,,ick mo,cmenb orie nted to 
\\ hat )OU C\.pcct 10 happen in the game. 

Bccau"C lhCS(' jO)'>l1ch arc hand- held. 
1he) u.!.C a different method 10 1>CnJ 
informa1 ion to the oompmer. lnsread of 
1hc normal \pring-loade d i.tick. "h1ch 
centrei. it~l f 111 a ,ertic:il po$il ion " hen 
left to its o" n de, icci.. the BBC conirol· 
!er u-.es a pair of JXltentiometen. 10 i.cnd 
information to the co mpu1er. 

Th e comput er 1111crpre1~ the i.ignali. 
from the po!('ntiometeri. a!I d ir ect ion~ for 
mo,e ment ;1cro1,,s an X-Y axii.. To 1he 
user all this mea n~ is tha1 the joyi.11d: 
mo,e., c,c nly thro ugh abo ut 'X> degrcci. 
in 1 .... 0 duncn.,ion~ - there is no spring 
loading and this ii. emine nt!) ~ui1;1blc for 
a h;md·hcl d control ler . 

It al~ ghes the user mo re acrurnt e 
control o,er 1he screen ob jccl. So much 
for the thCOf) . In practice. "e found that 
the jo) ~tick wa~ fairly accurate. but 
comfort "as anot her ma ner. 

The pi!itOl·gr ip area is a rccl:mgular 
plas11c mo ulding " Ith linle compro mil>C 
for the shape o f the h:ind. It is uncomfo rt· 
ab le 10 use for a ny leng1h of time. ;1nd the 
trigger mechan hm is difficult 10 get to. 
unless )OU ha,e the finger-reach of a 
conce rt pi:mii.t. The unil°s com,truct ion 
can onl y be desc ribed ,1., nim sy. 

Altho ugh the BBC joyi.tick is reason­
abl y pr iced al £1J. " e \I.OU!d recomme nd 
'hanging fire·. PCN "ill br ing )Ou other 
joysticki, for the BBCs as the) come to 
hand . 

It ... BBC Jo)\lld , COfltroUcr Interface BBC 
model A or B Pric4I ( JJperp.i1r mclu'd1ng VAT 
Outlets Ma,J order from Acorn or lhtough BBC 
mte,odeakrs 
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WORKTORULE 
Al firs1 i.ight. the ~ubJect of rule r~ "('Cm~ 

an unprom1..,mg one for rea der~ of 
f'C\ . But '>I ran ge I ho ugh 11 ma} 

i.ccm, 1he humble ruler c:m be a ,a1u,1ble 
a1d for m,m) of 1hc more mund ane tasks 
U"Cr<. can find 1hcm-.ehei. up agam, t. 

lnmac is an Arnenc;m compan) \l.h1ch 
h;:h been around long enoug h 10 cortee n­
trate on md,; for prog rammef'. and 
bud dm g programmer<-. as "e ll a, on ,uc h 
thmgs a~ d1~k., and cables. 

Perhaps the mo'>t ob, ious use fora ruler 
is during the i.tudy of program pnntoul. 
The Data I It-Lile Ruler i, lhe ,;imple'it 
l nmac ruler. but i.., nonethelc.,i,a rc:11 help. 

The lh ·l.11c " 15 inches long. and i.., 
c;ihbrat ed m i.1xteenlh\ ;md 1cn1hs of an 
inch. 

Read it right 
ltsmam lN~. hO\\c,cr. i,;the "hne "md O\I. · 
"h1ch enab le .. )Ou to concentrat e on one 
line a t a t ime. " hen read mg printo ut. Th1i. 
gnci. )Ou an eas) "'ll) of not mi\reading 
lines. 

If you use a micro tl!i a word proces~ r. 
you ma) "an11odci.igna\pccialforma1 for 
)Ourl(.•,;t. You .... ill ncedtO\I.Orkout a"") 
or geum g the prm ter to follo" 11. and thi, 
can be a \('r} t rid.y bu,ine,;~ . 

The first time round. the tendency i, to 
If) the'h1to r mi..,,'me1hod sct ungupthc 
prin1cr·, para rnecers on M"rccn and hop ing 
that e,cr)thmg, is going to come out the 
"a) )OU \I.all! I I. 

There is anothe r wa}. The \Ccond of 
lnmac· .. aid\. the Word PrOC('\,mg Ruler, 
enables you 10 "o rk out !he charac 1eri. pe r 
inch. and sec how the) arc gomg 10 come 
ou1 on paper . 

The Word Proce,,mg Ruler ha ., ...c,cn 
scales 1n all. Th1\1i.ach1c,edbyus111gboth 
the fronl and back of the ruler . and b) 

lea, ing a 1rnn~paren1 space along the 
middle . 

An)One who wants tode~ign form:11' to 
set up doc ument, on a \I.Ord processor "111 
~,e 11me "1th thi s ruler . 

The scales include six. 12. and 15 
char:i.ctcrs to the inch. and each of the 
scales1snumbc redfrom l up.over a 14mch 
lcng1h. and this give, 210 columns on 15 
pitch as a maximum. 

The t hird rule r. the FormsDc~ign Ruler. 
is mt crKled for S)'Slems anal}i.ts. pro· 
grammers. and an}one "ho uses or dcsigni. 
compu ter pnnt out for an)' pu r~. 

It is made of steel. a nd i,; 18 inchc,; to ng. 
and consi der able 1ngen u,1y has been used 
in its des ign. It has more faa h11es than the 
othcri, .,.,h,ch " e have e x.1mined so far. 

The Form., Oes,gn Rule r 1scal1bra1ed m 
,;j,;teen thsa nd te nths. and holes ha,c been 
made m the ru ler \l.h1ch replicate ex:1ctly 
the 22 locations you must a,oi d 1f you are 
us1ngs1anda rd 11 inch, 66 line paper. 

A punched car d scale 1ells you ho\\ many 
cards there a re in a set. to within fi, e. 

I land .... ntm gsc alcs ;ire pro,i dcd at 5, ~­
and 3 characters 10 1he inch. This male s II 
easier to design forms "hich are bcucr 
hum an-enginee red. 

Various paper th1ckncsses are engra,ed 
on the ruler. ,;o 1ha1 )OU may ad Ju\! you r 
printermorecxac 1ly. ~te1ricsc alci.ar1.· alw 
prmided . should )'OU need 1hem. 

A ,;quare . ci rcles. a triangle. and a 
punched card shape are all prO\lded. 10 
assist in minor flowchaning rnsh .. md 
.standard (American) file hole spacing,,. 
also g1\·en , b) perfo ration. 

.... Data lh·LIIC Ruic, . Word Pr,)('('"'"' 
Ruler, Forms Ocs.~n Rukr fl'ricft:£150. [". 
and £6 rc~cmc l) c..tACt lnmac(U K) 
092SS-67S51 
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T:e Ajilc is state of th e art personified. 
Anderson Jacobson's new machine is 

superb IBM con figura tion in a spor ts 
ba g that weighs less than an Osbo rne. An 
8088, 246K RAM. twin 320K floppies. MS 
DOS. bundl ed software ... this could just 
be the portable productivity too l. 

First. a little background. The Ajilc isn't 
really an Ajile. It's designed and buill by 
the Canad ian Oynalogic Jnfotech under 
the equally silly name of Hyperion. The 
established and much admi red AJ became 
an OEM and was sole UK dist ributo r. For 
three days. 

Following a precedent set by ORG· 
Sirius and ACT business machines. "ho 
recently me r ged in orde r to se ll a green and 
white striped machine called the Virius. 
Dynalogic. through Gulfst r eam (a subsid i­
ary of its paren1 Bytec) is also selling the 
I lypcrion here. 

DDDDD This explains at least half of the 
Hyperion name. And also why AJ is St:lling 
a machine with an "Ajile' slicker on the 
front and the ' Hyperion· name 1hroughout 
its documentat ion andso f1ware. '-------- --- · ---- -- ---------- --' 

Presentati on 
The rev iew Ajile arri"ed in its sporty 
carrying case plus a plastic bag full of 
manuals . Thedrawi11gs1hereintellofa well 
madeshippingcarton.completewith lead s 
and soon . 

One bright idea is 1he inclusion of a 
writeable maste r d isk as well as the usua l 
oo tchless copy. So the novice can gel on 
wilh 1he 1u1orial wi1hou1 havi ng 10 plough 
through formau ing and copying masters. 

Documentation 
The documen1a1ion is the fir!v, big letdown 
of the S)'Slem. p3.nicularly if )'Ou read the 
manuals before using lhe mac hine . The re 
arc three big ring binde rs full - 1hcse arc 
IBM-like in design, but not conte nt. 
They"re 100 big to carry round with 1hc 
co mputer . so you also get a spiral bound 
pockel guide 10 stu ff in the spo rts bag wit h 
the machine. 

The whole lot looked as if i1 had been 
printed by a clapped out da isywhcel 
run ning, I suspect. under Wordstar. It 
r eads as if too litt le time was spenl writing 
it . Artwork is limited to simp le but 
helpful line drawin~. 

Th e manuals arc aimed totally at the 
novice. There arc some superb introduc· 
tory pieces-at leas t three for each aspect 
of 1he machi ne- but they don't go on to 
give more help ful and advanced infor­
mation . 

Thankfu lly. linle has been done to t he 
Basic and Multiplan manu a ls . The res t 
seem to run round in circles, and there arc 
some lovely curios ities. 

There's the inconsisten t - a powe r light 
that changes from amber to red during the 
tutorial. The r e's the archa ic - a n 
octothorpe appears on the screen (prizes 
for the best drawing of an octothorpe on a 
postcard to ... ). Eve n the tragic - a page 
or t.,·o on Microsoft's inab ility to deli\•er 
GWB asic on time . II turned Olli 10 be on 
lhe disks! Th ere's even a filler - 11 sides 
devoted 1oa table o f lhe ASCII SCI. 
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A ..,ofU...A;lle'ssoft MJhs forMSDOS 

Nice computer, sha me abou t the docu­
me n1a1ion. AJ and Gul fs1ream will do 
lhemselvesa big favour if they sort out this 
mess. 

Construction 
But Dyna logic has p rod uced a super bly 
designed and engineere d po r1ab lc. The 
Ajilc is a single tiny un it incorporaling 
scree n .comp uter and disks. Th e de tached 
keyboard slides underneath when nol in 
use. and its tiny footprinl is a rea l pleasure. 
The Aj ile does n't steal your desk an d can 
eas ily be shift ed on co the noor if you need 
che space. 

AJ is proud that lhe de.,ign \\Ofk was 
done by the 1eam that d id Lis:1. and it 
certainl y has the same ugliness. J1"s ah.o a 
silly colou r. Next time I change a prmtu 
ribbon I'll show you why . 

Opening the Aj ilc prO\'Cd to be some· 
thing of a ba 1tle. in\'Olvin g at least six 
screws an d two scre wd ri\•ers. But it is a 
portab le. and needs 10 be we ll put 
toget her. Insid e is quite a surp rise - the 
mon ito r and disk dr ives 1ake up most of the 
roo m , an d lhe comp uter is lipped sideways 
on two boa rds a t 1he back. There's plenty 
o f air in the middle. complete with a sm all 
but not so silent fan. 



A feast 
for everyone 
interested in 
coinputers. 
. Were preparing a mouth-watering 

spread for our 4th International Computer 
Show at the Cunard Hotel, Hammersmith. 

Over 120 exhibitors from all over 
the world will be there. 

Which makes this Show the biggest 
ever mounted in Britain by one computer 
manufacturer. 

.£3,0'.XJWORIB OFEQUIPMENTTOBEWON 
There's also£1000worth of computer 

systems to be won every day at the Show. 

THE CUNA RD HOTEL 
H AMMERSM I T H LO NDONW68DR 

HARDWARE 
An appetising 

1:1':~~:t:i~:l;;:,e~":1..U!l~ur 
monitors. Plus th/~~-0/ full colour 

8000, SOO and 700 se:::.odore 64• 

SOFT WARE 
c.:O~z!:{ .chosen ":lect.ion of games, 
sh , mformation retrieval read 

eets, word processors and educadonal 
software . 

PERIPHERAL S 
As accompaniments to your . 
choose from the vast range 0i'fl:J. ~~:· 
prmters, plotters, monitors and , 

accessories. games 

_et 
41H~ 

~SHOW' 
COVER CHARGE 

Admission to the Show costs only £1. 
Family tickets are also available for 
just£2 .50. 

THUR S D AY JUNE 
FRIDAY JU NE lO T~T~~ 2,,.,-6,,., 

SA TURDAY JUNE l lTH. l AOM-6,5" 
AM- PM 

And isn't that a small price to pay 
for a feast like this? 

~ 1 cannot attend but would like information I Post to:The Commodore Information Cen~~ 

I 

on Commodore Computers !please tick box ): Dept.CS,675AjaxAvenue,Slough,BerkshireSL14BG.

1 Personal D Business D 'Telephone Slough 10753) 79'292. 

I Name I 
I Address I 
l_!os~~----------~P~.:_ ___ __ _ _:'~:::J 



Now take a look at the one that 
sits on your desk. 

Th.e OX-10. A fully integrated De1lr:top Microcomput er Sy1te m. 
A new member of the Epson family. 

But there '• more to the functional and 1tyll1h lines of thi, 
remarkable machin e (just lo prove that beauty isn't only 1lrin dffp ). 

The Ughtweighl CPU, monitor and Keyboard uni t, are very easy 
to u .. - even for a fu,t time opeiator . You could soy that ow 
1y1tem takH all the hatd work out of using 1oftware, and onc e 
u .. d .. you probably will 

What', more, when ii comes to cost you'll find there' , more 
power for your money. 

Just look at these qualities. 
1921: upgradabl e to 2S6k RAM. Z80A CPU, RS-232C and 

parallel interfac H . CP/M and multi.font BASIC comes 01 1tandard. 
The OX-10 otfett an incredible graphfo1 capabili ty. The 

a:) colwruu x 25 line di1play ba 1 640 J: 400 resolution and full bit 
image conhol for ;reate, definition. 16 : I zoom and 1peciol effect ,. 

QX·IO 1:a:;_1,j~i 
THE 11UMA¥ COMP ATIBLE · Extnordlnuy pr odu ct. 
BUSINE SS MI CR O Eacop tlon AI qw,llty . 

if.:,W,~~~11 rimss\t 
Fr.efon e: 2730. Teles:: 8814169 

Not to mention a unique 1plit acreen facility enabling different 
type 1tyle1 and gra phic, lo b. shown together . A major finl 101 
educational applicationa . 

car! : f:,v:,::~: . '=~:1:'1.!Ye:.lk>y~ti~{~,o !:::;c:.~~:1ac e 

~:~ ~=~d': ~~baC:.<!r'ba~r:~0 :1:pr.: =.~1i::cea. 
A. with all the other re 1pected [p 10n prod uct,, you are a11wed 

of high quality. (We even manuJacture the 1llm line d.i1e drive, 
our1elve 1.) 

So. at las t there'• a ded :t op microcompuler syste m tha1 really 
works togethe r. To really work for JO\L 

S.. it IOQn. We know you1l be impreHed.. r.--------------­O I would like o dem011•trotioo of the OX-10. 
I O PleoN Nod me detail • and the oome of my loccl ,todi •t. 

Po• itioa __________ _ _ _ __ _ 

CompanJ- -- ----- --- - --~ 
Addr .. ._ _________ _ _ _ __ _ 

- -------- T•I"'---- --- PC-.-,-., 



···•~ umm.r ~ 

U .,....IMIU..Ailh. Top: Utt 7-MCll tcNff, ,.....Npt:-..dtwill dltll 4'trts. MJddlt:T1M PC-a4I ~ 
w4th U. .... tH fNctlofl by,,. BottOM: TIN CW--,,.~ lnttrlkit ,O,U.. T1M tlot In U. t., 0, Hie 
UM Is II CClffi'9fNffll: unyinc lrtaltdle fw "°'1 tripa. 

... 

Keyboard 
The keyboard plugs into a lin le socket . 
which is at the back or a tiny hole. hidde n in 
a dark recess in a slo1 undc rnca 1h t he 
mach ine. There"s an access hole. appare nt­
ly smashed in the case by an irate designer. 
but it still looks like so me1hingyou r dealcr 
shou ld fit . The manual hedges the issue. 
and says the keyboard should come 
plu gged in. 

It's one of those ghaslly Imitation PC 
keyboards that doesn't click and sags in the 
middle. Ifs like typi ng in a bowl of mushy 
peas. This is £3.000 worth of gear. but the 
keyboa rd makes it feel cheap and nasty. 

The thing is nea rly PC la)'Oul. The re's 
two blocks of rive functio n keys across the 
top. and these invaria bly correspond to the 
key labels displayed on the bonom line of 
the screen. In the gap in 1he label display 
there's a real time clock. An upwa rds 
arro w and octot horpe appea r here 10 show 
when the keyboa rd is CAPS a nd NUM 
locked. 

Screen 
The screen isa 7in amber mon ito r , offeri ng 
a folly featured 80 or 40 column screen and 
up to 640 x 250 high resolution grap hics. 
There arc brightness and cont rast control s 
on the Ajile's facia. and the disp lay was 
perfectly workable. altho ugh the focus 
seemed a little off. with some characters a 
liule blOlchy and the left margin a little 
curved. 

But it seems like hea\'Cn to an Osborne 
user . Th e scree n times-o ut af1er three 
minute s withou1 anyone touching the 
keyboa rd. and the Ajile goes into powe r 
down state. only to reawa ken when you hit 
a key , This is presumably a safeg uard 
agai nst a bright image becoming a perma· 
nen(fcaturc of the monitor. and not an 
attemp t 10 panic the user. You never see it 
when you are actually using the 'Tlachine, 
but I hope that Dynalogic has remembered 
that mice do n't use the keyboard! 

Storage 
The Aj ilc has two IBM compatib le 320K 
floppies. In add ition. Dynalogic has had a 
fiddle in the Bios to crea te a RAM dri\'C 
configure d asC:. Thisisn'tasmuchfun asi t 
sou nds. 

C: is normally 90K in size. A stand: u d 
Autoexecbatch file usually fills it on power 
on with standa rd MSDOS utilities. If you 
knock its size up to the ma,:imum 160K. 
you run o ut of S)'Stem RAM to run such 
tri via as the communications package and 
te xt processo r . You also get around 13.SK 
free for Basic. 

MSDOS I does n't really understand 
RAM dri\'CS. So C: comes out only about 
ten times faster than flopp ies. If you had a 
oncdriv csys 1cm. C: wou ld be a great help. 
On a two drive machine, it's no! that 
speci al. 

Expansion 
Round the back of the Ajile are seven 
numbered sockets. They are labelled like a 
wash ing machine. with ridiculou s liulc 
drawings. Ta ke your ne ragc new Aj ile 
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owner and ask him toshow)·outhe parallel 
printer port. ls il two ,,ertical lines next to 
eac h other ? Or tv.o verttcal tines on 1op of 
each other? It' s no1 that obvtOUs, c,en 1f 
you do understand the difference bet\lio«n 
scnal and panllel transmi:ssaon 

There arc three Amencan phone Jach . 
I lypcrionsin Che USspon built m modems. 
and once the relevant blood sacrifices and 
daughters ha" e been sent to )·Ou-know· 
•ho. AJ may be able to son something 
simda rout here 

Apart from an cx1cmal mon11or Jack. 
1he only other socket is the mystc nou.sly 
labelled heap of dominoes. Yes! ll' s the 
expansion port. You' ll be able to plug 1n a 
non-ponable upan s,on bus. complete 
v1,1th IBM compatible slots. hard disks and 
!OOO. 

Operation 
The Aji\e work s. and works well. Switch on 
and 11 runs thr ough JO seconds of d1agnos­
htsand then boot.s MS DOS. Th1s 1sn't your 
a,·er•ge common-or-Suius MSDOS , but 
one that D),nalopc has done a fair amount 
of fiddling ""'1th 

E"crybody else seems to be wa111ng for 
MSDOS2 and its fabled-sorry . fabulous 
- use r shell to gl\e the m a use r-frie ndly 
compu ter. Oynalogtc has put m a 101 of 
•ork trying 10 make MSOO S I more 
presentable 

After C:. thc most 00\'lOUSt\lioealt 11 the 
AJ1le's re liance on i,oft key hnes. The label 
hne on the screen and the ten func11on keys 
a re used to do most of the work, though the 
com mand lmc can be used normally . 
Thcre's a mixture of MSDOS commands 
and keys that mo,e to othe r so ft key Imes. 
CTRL and FIO'(m ,·11mabl y 1hc>l lctp key) 
produces a complete map of all 1hc current 
soft key lines. 

Dynalogic has taken the so f1 keys right 
into the bundled packages. c,·en 1hr0Yt1ng 
a label line across the bouom of Mult1plan . 
Pro,1dcd your hand toe)cco-ord1nat1on 1s 
good enough. and )'OU don't let ,·our bnun 
interfere. the soft keys work ""ell, 

If s not the wo rld' s friendliest system. 
but 11 docs mak e life eas ie r for 1hc no,·ice 
w11hout d«lroytng MSDOS's usual 1m1tl· 
tlOn CP'M command hnc. D)m lop:·s 
,·c™<>n of the MOO E command c,en lets 
)Ou s"'itch off the kc)"S, It's ce rtainly 
mtercs tmg to use a co mputer that goes the 
whole hog on so f1 keys - everyone else 
ga"e them up a1 least tv.'o ""ecks ago. 

The Ajalc 1s also rather good at I kip . 
There 's lots of 11 available, usually by 
pressing FI O. Bc:s.tdcsbemgablc to ge t soft 
key and ke)boa rd explanations, there' s a 
full Explain command which will docu· 
me nt most of the Ajile·s features . An)·on e 
v..ho is reasonabl y con fident can gc1 a•·a y 
v..11h Help and Elcpla,n and lca\'c the 
manuals at home • 

There ha, ·c bun other modtfJCahons to 
MSDOS: OISKNAME titles disks a nd 
ERAS E replace s the usua l DEL. ERASE 
has a IP switch that prompts the user befo re 
deleting individual files. All in all. it's a 
competent and 1houghtful imp&cmcnta· 
11on of MSDO S. 

You get a rom!*tc set of development 
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tools, 1ndud1ng the Macro Assc :nbler that 
often gc1s lost somewhere bct'lllecn Micro­
soft and the end user, and if 11 docs tum up, 
usually docs so with a pncc ta1 . As well as 
MASM. thcrc's LINK . C REF . DEB UG. 
EXE281N and last and dcfinttely least 
EDLIN. 

Th ere's a "ersK>no f GWBasic, renamed 
DasicA 10 indicate that il's closer 10 IBM 
Basic than mos1 GW s. The manual 
apologises for ther e being no Basic.A. but 
an 1ntenm GW BlllC instead. But it's nitt 
to sec that DynaJog,c has kcpc its promise 
to suppl y Baw:A when 11 becomes a,a1I· 
abl e. 

There will nc ,·cr be a n IBM compatible 
Basic , but Dynalog1c 8as1cA is pretty 
dost . No matter •hat 1\S compa11blht) 
Ra tus, 8aSfC'A isonco f1hc most po""erlul 
and usca~c interpreted BaslCS you can gel 
your hand.so n. 

Bundled application s packages ioclude 
Multipl a n, a commumca11ons package 
called l n:Touch. and}n:Scnbe. ominou sl) 
biUed 1$ a ICJl't prOCC'SSOf 

Mu lt1plan IS ,eT) s.aife ground. Unul 
1,2,2 Ylmak cs 11101he UK in blgnumbeD. 
Mulitpl a n 15 as good a spreadsheet as 
you'll get both in abili1y and case of use . 

It' s a bit strange 10 ha,c the ten fuoct1on 
keys lhrown in as ""ell - using Multiplan 
~ a bit hkc fly1n1 the flight 
simulator Thank hea ,·cns for m1CC. 

ln ;Touch v.·ould be a lot more fun 1fl had 
a modem to try it out with , ltcom bmcs1 hc 
role or a phone book cum auto-dialler as 
well as more normal data communicati on 
facilities . When AJ so r1s out a modem for 
the AJ1lc, I hope 11 throv.-s 1n a Prcs1el/ 
rcktut emulaitor as v.cll 

But the big mistake 11 ln.Smbe . People 
who '"c copied the Osborne ' bun dled 
sof tware· tradition have frequent ly missed 
a vital poi nt - Osborne docsn 't bundle JUSI 
software. It bundles good sof 1""are, and 
ln :Smbe Just isn't ""hat you'd expect 1110 
be. 

It 's a superb on-Kr«n 1cxt edito r It 
docs a mazing 1hings hke on-screen bold­
face. underl ine. sub· a nd super- scripting . 
lt' s fast, a nd provided )OU can work the soft 
keys, a relatwedoddk. But it's not a word 
proces50r It can't pnnt fimshcd docu· 
mentsontot ha t old fashioned paper s1uff 

I finall y found out how you arc su~d 
to pnnt the document s. Drop back into 
MS DOS. , tick CTRL-P on a nd TYPE the 
file! You can say goodbye 10 minor th ings 
like underlining. subs'n'supcrs, headin gs, 
page brca.b and soon . You\c alsos<>I to 

be Cast with che On·h ne/Of f·hnc button on 
the princcr, unless you want to finish your 
love lcn ers ""'11h the note ·Press any key to 
continue·. 

Very 2001 thu; I ""ant to taL.c 11 into the 
s1rcc1 and h1t 1t \lio1lh a pttteofbonc. \\'h ) 
isn 't l n:Scnbe a \lioOrd processor1 Ma)be 
1hc print formaucr ,sn·t ready . Perhaps 
you arc supJ>O)Cd to buy an AJLle for your 
friend and send him the file w11h In Touch. 

Whoc,er heard o( a portab le v.11hout a 
• ·ord proccs50f'' Come 10 1hmL. of 11. 

v.hoc,·cr heard of a S)"Stem teAt cd11or 1hat 
could do on screen sub- and ~uper· 
scnptmg? Buy an Cbbome. 11 comes ~11h 
Word.star. Or at least add 1he pncc of 
Wordstar 10 chc pr!CC of an AJ1le 

One fish and many days of JO> pr())per-
1ty for the firs1 d1stnbu1or. Gulf,tream or 
AJ . to do something about 1h1s laughable 
m1s1akc. 

Support 
This is the key 10 the Aj1lc's succcios lls 
high pnce IS on l) JUSt1fiablc b«au!i(: II 

ka,cs margins for proper support And 
propcrsupport1sv..hatAndcrsonJacobwn 
,sail abou1. 

The Aj 1le wall be supported by the !klme 
es tablished nat1on"ide nec"orL.1ha1 hand­
les AJ terminals . Con1racb v.111 mcludc 
on-site repair and replattmcnt The AJ•k 
can be bought outngh t . or leased 

Softw:arc 15, of course. no problem 
MSDOS and heavy IBM abtltty put 11 right 
'lllherc all !he be\t sofl'lllare i'\, and 1~ gomg 
to be. Not all IBM packages -.,II run first 
11mc. but mod 1fica11ons should no, be so 
maJOrlhat the) stopc,el')1 hmgfrom being 
a,"21l.ablc 

Verdict 
The A Ji le 1'\ 1he real state oh he nrt It' s not 
a rc,oluti on that's 'comtn gllOOn toa dealer 
ncar)'ou' l t'sflcshandblood.8088-based. 
IBM -compatible r<":ahl). l l's a shame that 
m1S1akes hL.e 1he eh.capo L.e)board. 24 
hour documcntal1on and In Oc\C'nbabl<": 
ha,e to be made 

And the AJ1le docs need 10 be v..1thou1 
mista kes . Its high pr iC<': can be explained 
av.ay. Stnct ,I's rou1,hly cqul\alent 10 a 
Mm1br IBM SCl·up 8u1 )Oudon'tcompete 
v.1th IBM . )OU undercut 11 Mxh1nn hke 
the Compaq and Coro na are goini to grab 
mass marke t iotatus first ... pro, 1dcd IBM 
itself doesn't beat I he m 10 it. 

Th e AJ1lc will ha,c 10 mo, ·e, and mo,c 
fast -on performance: if not prtC<': imply 
1osun1,c 

" 



ADVENTURE 
SPECTRUM 

Uphill 
struggle 
- Evercst A~nt ...... 48K 
Spearum ,,_ !6 .50,....., 
Richard Shepherd Sor1w1re, 
0628-21107,._.. Cusene 
~ Ma.chine Code ..... 
Mail order from Rictwd 
She pherd Softilllare, Frceposc , 
Maidenhead. Berks SL.6 SBY. 
fa ere,t A ,cent i, de-.cribcd as 
an adH!llture-typc game. but 
lhi , 1 .. pc rh:11)' an O\ CNatc ­
menl . II lack, 1h~ complcxilie,; 
of a true dungeo n,. and dragon, 
ad\CIHure. and I'> rcl:u i,cl} 
c:1,} to crac k. Bu t it will ,1111 
prcn 1de hour, of en tcna mmcnt 
and fru, 1ra1ion. 

Objectives 
The OhJCCI o f the game IS 10 
climb l:\(:rc,t. You ha,e an 
111111al £1.0(0 to finance )Our 
e'ipcd111on . and )OU can bu) 
equi pment and ,upplie,. hire 
<.herpa, to ca rr} 11 nnd huil d up 
to three ha'(! c:unJ)\ 

First impressions 
It 1.11.c, ::!O d,1~s to i.calc t})e 
moun1ain. and pkt} talc, the 
fo rm oftYi(1mo, csad a}. There 
arc numc-rou, ha,ard~ 10 o,cr ­
come, ,uch ,1, crc,a ,-.c~. rock­
fal l .... thin ice. tnalanc hel>. and 
an :1hominab le ,.nowman. 
Difre reni eq mpmcnt i" ne eded 
lo deal" 11h th1..· haz.i rd ... ;1nd )OU 
1,1,ill find lhat aho,c ce rtai n 
height-. )Ou n(·ed OX}gcn and 
heal pad'- . 

1\ s play progrc<;;.c). your 
C\'pcdi1ion ga 1rh in1C'rn a1ional 

recognition and dona1ions 
come flood ing in. Th e snag is 
that )OU ha,c 10 rclUrn 10 1hc 
sherpal> · village to co llect the 
cash. But 1hi~ doe-. give )OU the 
chance 10 recru11 more \he rpas 
and buy more l>upph e'I. 

Your stre ng th r:u ing i,; lhe 
key 10 the ga me. Too low and 
you cou ld find a mel> ... .agc 
Oashmg up telling }OU tha1 the 
exped ition i,;, C'(haU'-1Cd be· 
ca u'le o f )OUr dynamic leader· 
) hip . You ca n increase your 

l<llrcngth ra ting by hiring ad di - l~~!!~~~~~~~~~~~~i tiona l ,her pa s - <;0me have 
hi gher ratings. but they expec t 
to be paid more . 

Al>l>CCm<;l)pical forlOWC())>I 
game<; softwa re. 1he ca , scue 
co me .. wit h the m inimum of 
expla nat ion. One ir rita ting 
problem " a" the LOADing 
instructionl>. which 1,1,ere · 
ad equa te. 

In play 
Once LOADed, the progra m 
draw, an a nima1cd picture of 
E, erclot \\ ith ,.now fal ling. I 
do n·, kno" what falling ~now 
... hould ..ound like. but I'm sure 
11\ not hing like the clicki ng 
coming ou 1 o f 1he Spectr um· ,;, 
'-pc aker. 

Pressing an) kc) rnkcs you 
1hrough a couple o f page<; of 
b rief in~truc1ion,;. Th ere then 
folio"' three pages that allow 
)OU 10 hire "he rpas. bu } equip. 
mcn1 and bu) suppl ies . 

11,i~rnke,;,)ou 10 1hc mor nin g 
of 1hc firM da ). Throughout th e 
rest o f the ga me. any respo nse 
10 a quc,1 ion lead,. to a grap hic 
supc rimpo ::,ed "ilh IC'(t offer· 
ing four op 110r1' of what to do 
nexl. 

Myfirs1 e xpcd11ioncamc 10;:1 
grinding hall at 1hc e nd of the 

fint da). I forgot 10 buy a tcni . 
Return ing 10 th e \'illage I 1ried 
to buy a 1cn1 only to be told 1ha1 
I had no mone y left ! End o f the 
firs! game , and a dawning 
realisatio n tha1 careful p lan­
ning was esse ntial to suCCCl>S. 

The nc x1 expedi tion fared a 
little better. At the star t o f the 
\CCOnd day I ran into the fiht 
ha L.'trd . Necdle,.s lo say I didn't 
htn e the required piece or 
eq uipment . Rclur ning to the 
,i llage I boug ht it and had 
care fully ca lcul;ued that I 
sho uld ha,e £86 left. ;\j I !eh 
!he \'illagc. a mc)>)>age Rashed 
up on I he scree n IO!oa)'tha1 I had 
run out of money . 

In fact 1 his problem "as to 
happe n again - on SC\Cral 
occas io ns. Thi~ "as no fault of 
mine. and I c;rn only concl ude 
that !here wa~ a fau ll in the 
prog ra m. 

Th e oi he r annoy ing problem 
I came :1cr01,S also lay wi1h 1he 
way 1he progra m \\'.'tl> vri1ten . I 
found 1ha1 it was possible to gel 
1rapped by a ha:rnr d that 
appe ars" here it '>hould not be. 

T o gi,c an e xa mple. I di .... 
covc rC'd 1hat aho,C' a certa in 
heig ht . hea t pad s " ere re· 
quired. I na ~ubscquent game. I 
pl;rnn cd to build a base camp 
immediately below 1his heig h1. 
and carry the hea t pads up 10 it 
before returnin g to the village . 

faeryt h ing v.cnt well . I 
rea ched the prcdc1crmined 
overnight point. and went 
lhrou gh the procedure for )>Cl· 
ting up a base camp. The 
following morning I a uem ptcd 
10 rcl race my slcps back down 
t he moun1ain only 10 be con· 
fronted bya message ·heal pads 
r equired abo, ·c thi s height' . 

The aforemcn1ioned hea t 
pad s had of course bee n left a 1 
1hc brasc camp. so I tried going 
bac k. onl y 10 be told ' heat pad s 

requ ired above this point'. No 
matt er whe1hcr I tri ed go ing up 
or down th e moun tain . the 
umc message na~hed up on 1he 
scree n . In 1he end th:i1 e"· 
pedit ion colla ~d cx hau ~led 
'because of my dynamic lea d · 
erl>h ip'. 

Further e,;pedi 1ions l>Ug· 
ges1ed alterna l ive stra teg ies. 
an d eventually I l>IOrmcd up1he 
mou n1.1in acco mpankd by ,ir­
tually ;tll the shcrpas ava ilabl e 
a nd earryingall thcequ ipmen1 I 
co u ld buy. Incid ent ally. be· 
cause or 1he intc rna1ional rec· 
ognition. 1he e xpediti on ended 
up "ith a ni« (7 .cm profit! 

ll a,ing done i1 once I tried 
differen t pcrmu1a1 ionl> to do i1 
quicker and mo re cheaply. II 
absorbed many happ y hour l> of 
frustrati on as I 1ried 10 unra,cl 
th e logic or the pro gr:unmcrs. 
My onlvlastingd isap pointm ent 
wa., that no mau er how hard I 
tried , I co uldn 't find a wa y of 
climbing the mouniain single· 
hand ed without oxygen! 

Verdict 
The g:imc i., ba<;cd on !he 
challenge of climbin g E\'c re-.;t 
usiilg a big support 1c:im. It's 
easy to mas1er the bas ic 1cch· 
niqueofplaying the ga me \\hilc 
you' re thinking out 1hc winning 
s1ra 1egy . 11:tving found a sol· 
ution 1he game co uld . for some 
people . los.c ils appeal. bu1 you 
may en jo y trying 10 find diffe· 
rent W3) 'S 10 reac h th e top . 

A lo1of1hougn1 has gone in to 
the ga me, so ii'"' a ,.hamc it' ... 
parli ally ,poilcd b} <;0mc quir · 
kyfe: 11urcs. 

RATING 
Lasttft&Appeal 
Ployobility 
Use of machine 
VakleformoMY 
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Sell your 
unwanted 
Software! 

80% of original price paid! 
Any home micro ! 

Special opportunity to get into 
games programming will be 
enclosed with details sent! 

Spectrum 16/48K - ZX81 - VIC 20 - Commodore 64 
Dragon 32 - BBC A/B - Orie - Acorn Atom - Lynx 

and Newbrain. 

Send for full details to: 

COMPUTERHOUSE """ 
FREEPOST 

ILFORD 
ESSEX IG12BR 

Name _____ _ 

Address . _____ _ 



FOX 
ELECTRONICS 
Presents Products: 

~ .!or the Spectrum , The VIC -20, The Jupiter Ace and the ZX-81 
nt. Fox Spectrum Upgrade Kit (to, IUUfl New from FOX the VI•.,. RA M c.1ridge ................ - I 2 ~ onlyl takes your rNtehine to for the VIC 20 . Switcheble betNNn 16K or ~;::. = required itnd fuN in- ~~ ;~= ~ ~~in:.o~~ 16K 

uniquely expendabie 16K RAM 
with the ZX Pa. nda. The . 

pack. Simpty expanded to 

UnbMtlible v.au. at £24.00 Simply plogl iruo ~ 
rNr e 11pension pot't 
no re-addressing of 

~:::: p,ogra£39.95 Ind.,.,. 

32K by insertion of a 
p11.1\1 in modui.. Specialty 
desfgned to eliminllte wobble, 
and CC>n"C)lete with LEO P()W9I" indica tion 
16Ke l(pandebwtR A Mpeck (19.95 -.Nl,-

Improve VO'H 
games wi1h 
the Spectrum Jo­ProfewQNll!y 
bui1 ftom 
,trdng nylon 
and steel . 
A must tor ......... -. . 
ONLY 

£25.00 . ,,.oo,.,. 

New Sounds Or le t your 
for your Spectrum do 
Spectrum the -ing 
with the N~ with the 
progranvn · CNnerbo• 
able KM.Ind phonetic 
generator. svnthem. 

£19.95 ~~"' 
, ~ NI,. complete 

or inexpena­
ivety enhance 
exelting 
sounds with 
• ,ound 
el(pansion for 
on1y £6.95 + 
50p P&P. 

wi1h 
spe.aker /· 
amplifier and 
houMd in a 
smart­
box. Also for 
ZXl1. 
Both at 

£56.00 

Let your VIC 20 talk to you with tht New 
Chlrttllfbox speech Synthesizer with •n 
inflfWte vocabulary of spoken words . 

~t :~=d~nc:::V t:'ies "'b~ 
softw are routine in Eprom to fec:ilitate the 

pcogtamming. £57. 00 - ,..,. 
Coming shortly from FOX 
THE TANDEM THE PACER 

b: panda ble U · Uniquely e• pand-
~nsion system, able 16K RA M 
gives 4 t Jtpension pac k f or the 
slots for VIC 20 Jupiter Ace. 
cart ridges. Custom Similar concept 10 
designed cu e, ZX Panda . For 
plugs directly into more power to 
computM. Further F.et• Fonh you 
expanded by usmg nMd a P.c. . 
T 1ndem system 16K expandable 
ROM socket. No RAM (29 .95 

~~ ~Module( 19.95 

16Kel(p,ansionmodule £14.50 - ,,.,. 
or 32K complete for Ot.45 ;,,et. ,,. ,. 

or 90 for the Big Big pack 64K only £50 .00 
ZXl1 K-,,boerd (ldefl1ical to Spectrum 
keyboa rd opposite .in wi th ZX81 PCB 
fitting inside, again without soldefjng. A 
g,eatbuva t only £29.95 , l'150,.,. 
ZXl1 Keyt,o.rd No 2. 
Alt8fn1111ively, QO for the styltsh and eff ic · 
ient, pushbutton, precision moulded (ABS 
as per your ZX8 1 I 3 coloured keyboard 11 

~nit~~~ ~.::t key · £10.00 
board. No so4dering reciuired. tnd ,..,. 

~i, p~ ~ ~=·r,~ 
Echo . Volume and ROid. P~ 4. B.nino· 

~c;; S:!r~t~ :~!r:.s;:·1:iE~ 
swilching leads . Alorodu<:tt Ql*Wlletd 
Look s good, I Yf OversHs c:u11. 

sounds QOod c~:o·p~ ~ofu;ri.,,... 
C"'>">~ ~,. 0,1111,,,1 0-1,cs.vs 

~ SBORNE BUSINESS PACKAGES 

NAME. ... 

ADDRESS .. 

TEL... 

For further lnlarm1tlar, ser,d toupor, to.­
GEM SYSTEMS LTD (Dept MCS) 

2 Crawford Ru d, Hatfield, HertsAL10 OPG 

* Osborne 1 with double density 
disk drive 

* Printer 
* Amber/Green screen monitor 
*All leads 
* Free Software 

INCLUSIVE OF MAILMERGE, WOROSTAR 3, 
SUPERCALC BASIC 

SPECIAL OFFER £1,599 (plus VAT) 

,Card Sort; 1:~~ I~~8~~ ~l)r1xi"gif'"'dbox flies 

GEM SYSTEMS LTD 
(DEPTMCS) 

2 CRAWFORD ROAD, HATFIELD , 
HEATS AL 10 OPG 

TEL : (07072) 66148 
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The Colou r Genie is just start­
ing to roll off the production 
lines and into the living rooms· 
of the nation. By a remarkab le 
coincidence PCN suddenl y 
finds itse lf with. if not a flood. at 
lease a large trickle of softwa re 
for the machine. 

So. her( 's a round.up of 
what's on offe r. 

PONTOON 
This is a mong 
conte nder for 
t he Worst Pon· 
toon tit le -
anytime, any· 

where . for any comp ute r . It is 
supposed to be the classic game 
dr essed in scie nce fiction trap­
pings - a battle betwee n the 
computer and a humanoid 
(t hat's you) . 

E,·en at the LOA Ding stage 
this game is on shaky ground. 
The first part of the programe 
LOADs under Basic con1rol. 
but then !he player must turn ort 
the computer, turn it back on 
while holding down the MOD 
SE L key and LOAD t he re­
mainder. 

Not a good technique. 
Once it's runnin g. the game 

star ts by displaying a d readful 
title and shuffling the cards. To 
see your hand you press T for 
'twist' then. if you wish, twist 
agai n, or S for 'stick'. 

The compute r then makes its 
se lectio ns until you are either 
be ate noryouwin. Unfort unate­
ly the program logic does not 
follow the stand ard rules of 
pontoon (as claimed). During 
play, I landed a Royal Pontoon 
- ace and queen - but the 
computer con1emptuous ly 
claimed a win with a pair of 
eights and a five. 

A game that would benefit 
from a total rewrite, A risky 
pur chase until it' s had one. 

EXTERMINATOR 
Definitely not 
one fo r the 
ornit hologists 
amo ng )'Ou. 
The ob ject is to 

kill a flock of hawkish birds in 
the first part, and the n to 
destroy their eggs in the seco nd . 

Wriu enin machine code, this · 
game is fast. graphically good 

PCN JUNEJ.. JUNE9, 1983 

and with sound in the arcade 
manner. 

You mo,·e your laser about 
the scree n, firing as you go. but 
control is a bit difficult because 
the authors chose some awk­
ward keys for the ope ration. As 
if that were not enough, these 
uneanhly birdsu nleas h a rain of 
indest ruct ible missiles. 

Assuming you manage to ge't 
through this part. the second 
phase requi res e\'cn greater 
skill. Youmustnipoutofasafe 
area, grab an egg. dash back. 
dest roy it. then repea t this 
perfo rmance. 

Sound easy'? It isn't - the 
eggs are protected by a variety 
of defences too num erous to 
mention. 

Even though I didn 't become 
too skilful at this game. I found 
it enjoyab le and worth a go. 

BLITZ 
This is yet 
another version 
of the a rcade 
and pub s1an. 
dard in wliich 

you must land your crippled 
plane sa fely by bombing to 
smith ereens an innocent city. 

One, if not the only. good 
feat ure of this game is the 
chance to set your own skill 
level by varying the height of 
the city buildings and the num· 
ber of planes with which to 
atte mpt your landing. 

Esse ntially, it' s all boringly 
repetitive and I am lost as to 
why a gravestone should greet 
you r success. 

It's a shame that what was 
such a hit in t he arcades should 
be reduced to the mundane by 
sluggish operatio n and limited 
graphics. 

It would have been much 
bette r writt en in machine code 
instead o r Basic. 

GALACTIC 

• 

As you m;gh, 
expect, this 
turns out to be a 
better Space In· 
vadcrs type 

game with wave af ter wa"'e of 
inter galact ic mea nies dropping 
o ut of the sky. 

What they are d ropping on is 
you - the last survi ving human 
in your Starfighte r (fonunate ly 

not the German version ). 
A comp rehensive instructio n 

page tells )'OU all you need to 
know to pla y the game and the 
pos ition of the operat ing keys is 
sensible. makingiteasytoplay. 

The aliens appear in the now 
obligatory wave formation at 
the top of the scree n, dropping 
bo mbs all the while. However. 
not con tent with the old side · 
ways shuffle. individuals in this 
bunch peel off and whizz abo ut . 
adding 10 the hazards. 

Things get increasingly di f· 
ficult. 1he grap hics and sound 
are excelle nt but games of lhis 
type have all but had 1heir day. 

WINDSCALE 
f!!:ii(m!! A ~in:'plegame, 
:'~~= this 1s a maze 
~ • with a differ-

r:ll!li ~;c;ri::~:;i~~ 
active tanks around the screen 
and cras h them into nuclear 
reactors without colliding with 
the trail they leave be hind them 
on screen. 

Skill levels can be set be· 
tween I (hard) and 9(easy) and 
you can choose the number of 
tanks and reactors. Although 
the game is simplicity itself , the 
vari ations make it quite cha!· 
lenging. 

As the tanks move abo ut. a 

nicely real istic geiger--counter 
sou nd ise milted, bu t eventually 
it becomc:5 a bit wearing. 

A good sta rter game with all 
the right featu res. graphics, 
sound and variatio n and at 
about the right price. 

KONG 
I 'm sure every­
one has seen 
the arcade \'er­
sions or this 
game which 

fealures a mad gorilla hur ling 
barrels at 1he unfort unate. 
lovestruck wretch trying to 
rescue the da msel in distress a1 
the top of the build ing. 

To all inten ts and purposes 
this is identical to the arcade 
version with exce llent grap hics 
and sound and the whole gamut 
of ridiculous situations from 
which you must extract )'Ourself 
and the Fay Wray ca ricature. 

Nuffsai d? 

...,_,.._,. AlgrayHouse,33 
Bradbury Strce1. Barnsley . 
S Yorks. E11cnnina1or Part 1-
Tbe Birds, £7.95; Kong.£8.95 
11Cl19 Ratcliffe Gale , Mansfield. 
NottsNG182JB,062J..31202 
Pontoon. £3.95; Bhlz. !S.95 : 
Windscalc. £6.95. 
........ ...... 18 11dgro\C 
Road. Nc.,.,q1Ja,)', Corn.,.,all, 06373-
6886. Ga lactte Attack, £7.95. 

" 
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._. Micro M au .... Jllpter 
Ace l K ,.._ £6,SO......._ 
Hi-ted,Compu tcrSoftwatc ,._. 
C.. tte"-""Forth ..... 
--- Noae .... Mailonkr 
from Hi-ttth ,"42Cranki&hDrivc , 
Whitftd d, Dovt r . aad dukn 
If s a real challenge to produce a 
reasonable game for a 3K Ace. 
But Micro Maz e from Hi-1ech 
isn't just reason able. It's some· 
thing of a chall enge. For £6.50. 
you get a good fraction of 
Pacman on your very own A ce. 

Packaging is neat. complete 
with cove r illustration. The 
cassette bears the name 'Micro­
soft' as well as I li·tec h. Surely 
not thr Microsoft? Instructions 
are complete eno ugh to get you 
over the rathe r devious LOAD· 
ing procedure . 

On e slight hil~h. though . 
' LOA D GRAPHICS' should 
be in lower case. Beyond that. 
Micro Maze loodedand ran first 
tim e. 

Objectives 
Your so le aim in Micro Maze Is 
to gobble a!, many radioactive 
dots as possible . Why radio· 
acll\e I don'I kno ..... They look 
like per fectly o rdinary dots 10 
me. You'r e pursued. accural e · 
ly if not relen tlessly, by a couple 
of alien- lookin g aliens . 

If you' re tough enough, 
clearing a whole scree n of dots 
produces another , each with 
ever smarter aliens. A nd Hi­
tec h has been kind enough to 
include a couple of e,i;tra mazes 
o n the tape once you've ea ten 
1hefirs1. 

In play 
Micro Maze doe s play well. 
consider ing the space it's play­
ing in. Typing ·RUN" sta ns 
you off in t he top left hand 
corne r and you rush round 
unde r the sligh1ly chaotic con­
tro l of t he four a rrow keys . 

G raphics arc fast and 
smoo th. thoug h sound is Ii· 
mi ted to a regular unchanging 
blnp for every square moved. 
plus an ungla morous raspberry 
whe n )'OU lose. Thi s could do 
with the odd pep pill. 

There is a running score in 
the corner of the screen so a test 
for dots being eaten must be 
being made. 

Even thoug h it is an utterly 
simple game. it is fun and 
challenging. The only letdown 
was my abil ity to ja m the 
terrible twins in the tight cor4 

ncrsof maze 2. I could clean up 
before be ing fo rced 10 go close 
enough to coax them back . 

Verdict 
Micro Maze is a fun JK . If you 
can't afford a RAMpack . it's 
1,1,•onh more than a fi\·e-minute 
novelty. Hopefully . when you 
get a RAMp ack. l-li-tech will 
putas much ca re intosom c 16K 
programs. MuP'hlllips 

ATARI 

Lines of 
defence 
_ ()u .... Atari«xl and 
IIJDNlt 29.99 ..... C... l lC 
__ .... _ 
..... Nonc .... AIIA lan ........ 
Q,x 1s the latest in a long line of 
Atari releases bai.ed on popular 
arcade games. Its appearance 
as a cartridge for the Atari 400 
and 8(X) compute rs comes after 
the traditional year or 1wo of 
bench-testing in 1he count ry's 
arcades. 

Objectives 
You control an Etch-a-Sketch 
type line o n the screen and must 
maneouv re it to capture tcrri· 
to ry. You do this hv dr awing 

RATING 
Lntinc .,,.., ....,._ rectangles at eith er 1..iSI or slow 

~~ spee ds . and the 1erritory you 
~~~ capture is ·p ainted ' in red or 

~~~~ blue OJl the screen. 

There 's no power /pep pills 
and no chas ing baddies. That' s 
the bit that got sacrificed to the 
Ace memory sho rtage . But 
there arc four levels o f play. ~~~ Opposing this \'Oracious 

(
~:::::::::::::::::::::::: :::: :::::::::::::::::::::::::::: :::::::"') video imperia lism are the Oix a nd lhe Sparx. The Qix are 

sp ikey balls which roll around 
the scree n and the Sparx are 

UMofOMClolole 
o,,.,.11,.iu. 

little spark s which travel along 
the lines you have drawn. If the 
Oix 'hit s' yo u while you're 
trying to fill in a square of 
territory , )'OU lose a life. 

If you hang back from capt ur­
ing te rritory to avo id the Qix. 
the Sparx will travel along )'OUr 
video trail and aga in end your 
on-screen dynasty. 

When )'OU capture 75percent 
or more of the screen. you get 
bonus points and a new scree n. 
Aftertw os uchscrce nsyouha\'e 
to combat two Qix at once and 
the pace of the game qu ickens. 
The closer you get to cap turing 

100 per cent or the territory 
befo re the screen changes 1he 
more bonus points you get. 

First impressions 
Although ifs a marketing gim· 
mick the company u.seson many 
of its packages. I still object 10 
having a 3in x 211..!in game 
cartridge enclosed in a boit 
three tim es that size. 

In play 
I expe rimented with a numbe r 
of the wilder playing possibili· 
ties to begin with . I tried 
drawing slowly a line stra ight 
across the screen to cap1urc 
territory in the h1ghcr -sconn g 
red colo ur. I wasbatteredby1he 
Oix and lost a life. 

I then rc"erted to the con­
servati\'e incre mental strategy 
where you build upsml'II blocks 
of territory befo re makmga big 
sweep to one oft he scree n walls 
and capt urin g a big chi:nk . 

11 didn ' t take more than an 
hour or so before I hit on a 
guarant eed. rock-solid way of 
gett ing high score~. I simply 
drew a short \'Crtical line, and 
then a longhorizomal line -an 
'L' t urned 90degrees to t he left. 

I then trapped the Oix in the 
·L' and completed the capture 
of the territory a t the top and 
right of the scrj:en. 

Verdict 
Oix gets boring pretty quickly 
once you ha\•e the time 1ofigure 
it out at home Thi s is one of 
those rare beasts that make s a 
great arcade att raction because 
it holds )'Our intere st for the 
sho rt periods but fails when you 
play it at length in the home. 

RATINC 

l.altinc•""' 
....... -lJMofmKbiM 
Oftr.il,alue 

GeofW-
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The Cheapest Rampacks In The World 

ZXSPECTRUM 
32K RAMPACK 

Simply plugs Into user pon at rear 
of computer and Increases your 
16KComputeronstanttyto48K 
• Fuly ~- with an aocesaories 

£39.95 
• No need IO open computer W'ld Invalidate guarantee 
e wtr,sendyour~,,_,.,..,_-.tot'WQ 
e Fulycasod. "'"'8d and--

ZX8116KRAMPACK £19.75 
ZX8164K RAMPACK £44. 75 

JUPITER ACE 
16KRAMPACK £24.95 ........ , .... ~ ... --No-Dooogn. 

F.-Y~wil>al- . 

ZX SPECTRUM HOLDALL 
IO prol8CI your computer from dust , dif1 
andgrrne. Oumg~ and transport . £7.99 

PRICE INCLUDESVATandP&P . Deliverynormally14days. Exportordersatnoextracost. 

Send chequelP .O. Payable to:· 

CHEETAH 
MARKETING LTD. 
DEPTPCN. 
359 THE STRAND 
LONDON WC2 ROHS 
Tel: 01·2407939 
Telex : 8954958 

16K ZX81 Ram Packs now ava ilable at targerbranches ot~Afflffli&M,fii{j 
BAUST COMPUTING CONSULTANTS 

J1 ,-.l.Mllt • f....._ • Mlra•P01C1RX 
Tllf : F.,.._(Ont)Zl14IO 

PROGRAMS FOR TRS-80 
(Please 11a1e model (I or 11) and memory SLZe Levet 2 Ol'V)') 

GAMES 
CIIIOl'OUlf •• -- - ...... _ .. _.. .. ..._ ............ ~·- .. ~ -·-- .. ....--­- a.. _,_ _.,._,._,d,' _ , .... ,.. ..... ~ _,._ _______ _ 
-TMUT . ..... """" ___ , __ , _ _. ... __ ,,__, 

MO'fHIW.•-.--..... -- ..... ·-··-' -WOMll....-·---· ___ u,;,,_.,... __ _, ____ OM _ _ _ ..,. ..... _,._. ........ 
~~ ___ .,..........,.. ____ ·""'---.....- .... _. ... ____ ff _ _ _ 

--- -·-...• ' ""' ..u.ff.,.~.---..----........,,.....--"l"'e---.=.:.:::".=.::-:::::.1""~ --- "· --
BUSINESS ---- ---.....·----- -----..-------_ .. _ __ n._. .-c- fl/_.._,,A._ 
~ .c- ____ .. __ ,._..,_ 

--- OM--- tl l.N.,.._q1~-~A•-~ .__.__. ______ .. ____ _ -c---~-----,,.,, ----,~-------...... ·---,...__...,.. __ .,._._,rA• 

==----=~ ~~-:""- .::.~.: _ ... - -----~-·,.__ _ _...,., ..,_.._2 ___ , _ __ ..... ~Al 

OPERATI NG SYSTEM _ ,__ ,.._. ..... -ool.. ___ .......... -- -'"' ----. ....... ,... _____ ,_ . ...,.... __ . 

PC!II JUNE ). JUM ! 9, 1983 

BUY TH£ • 
BEST IL.llt 51/\t• i~''l1h .Hr •:, 

~ •. --
ORIC-1 
THE REAL COMPUTlR 

S YSTnl ... Otil. YtlSS .00 
INCVAT 

,/Jar mm m 
BBCMOOA 211.00 
BBCMOOI ffl .00 

• 

DISK DRIVES 
ONLYUM.00 ----=-~ 

BBC Sottw1r e from : 
Acorn Soft., Gemini , 

Bugbyto , IJK, Su-
~j, ~ 

COMPUTERS 

COt.OUA MONfTOflS ,.~~t:250 .00 
GAH N MONTOfl 

Z--. tli5.GO lnC: VAT 

COMPUTER BOOKS & EUCTRONIC MAGAZINES 
SOFTWARE, HARDWARE SUPPORT/SERVICES/RENTALS 

CALL IN FOR FURTH£R DETAILS 

TWILL STAR COMPUTERS LTD 
17 REGINA ROAD. S0UTIWJ.. MIOOX 

TEL: 57• 5271 C2• houn l 
OPEN 10.m-8pm~XO AYSA WEEK 

" 



THE WIZARD'S WARRIORS: A fut moving 
game that matches development.II in :your 

:~~ de~fo1!ta;!~n~1::g;;::!·r~ff1
Y 

range o( opt ions you can chooee how to conlrol 
rour wamorthrouiht the maze. A full 
1mplementat1on of this program enables such 
featur-es as a continuous series of eound 
effects, a rcade quality graph ice. double-poin t 
&e0ring, and-for the very artful-bonus l1ve1 
FORTH: A full 1mplementat1o n. Ideal for 

M:!!!':1t:t~ii:ro~;r:~1~~:f:;n~;es or 
the Spectrum to be used . Future Microdri\·e 
enhancement3 will be made available. 
ADVENTURE ONE: Features a aave game 
routine u the game can take months to 
complete. 

'A rema rkab ly food venion ... well 
worth th e money. ...Smclo1r Utitr ... 
MAZEMAN : A (ut act ion me game that 

~f.~.;C:-C:!:a:1~.!:t!!'t·0~.t1~1t Micro~ ... 
CHESS 1.4:Ten level1 of p lay with thit: m,c 

~~·phic ~reen display. 
'lnacla111Jof1 l '11own .' . . . YourCompul~r ... 

INVADERS: Very (ast me action. lnclude11 
my1tery 11hip and increasingly difficult acreent. 

Spectrum 
t4.95 

Spectrum 
( 14.95 

ZX81 £5 .95 

Spectru m 
t4.95 

ZX81£:4.45 
ZXB1 t5.95 

ZX81t4 .45 

7 MAES AFALLEN, BOW ST., DYFED, 
SY24 SBA . 
24hr Ansaphone 0970 828851 

i>Ai:A~O'»~@~ ".::\,,. 
01,199967 

21 CORK ST LONDON WIX IHB 

From the people who really k11ow .... ...... ....• 

JOYSTICKS 

J4yslu'Uf or: 
Dragon 
BBC ,,..., 
Vic 
Allri 

NOW AV,tlUHI..£ 
!kif ffntmt8 ml('rQSl'.'lll'h JO_\'Stl('i, in 1hr n1mt 
cQJrast>Urpopularpol ()~S- Aw11/ublt 1'.llh 
a ,·artt'IJ of plugs to .J"'' mos, pop1dar mirros. 
and ,nirrfaus (shortl)) for, Sp«1rum and ZX 
8/, 1hrsr l,gh, oc11011 pr«ur '7r«hamsm gi,'t' 
rap,d, uhro uliabfr comrQ/ of all )'OUf 

fa,vuritrgamrs 
Ask QI 1·011r foe DI dtalrr Qr d1s1T1bu1or. or m 

Zl"1 
Spectrum etc. 

tht ,i•rm of any d1fficul1,· ron1ac1 UJ duw-t 
f'utur,s: Compact n;:t', prttl!it' ac:11011, long ltfr, and compr11ti1·t 
priers . ~tadr m England by f11gh1 L,mk. sp«iolut munufa<turrrs 
of JO)'Jllc:Jcs for ,m,rlJ 1fJ Jtars 

UK a,,d rx(H)f1 "'f"iri,s inviud 

UNIT 11 TttE MAl nNCS TUR~ STREET 

AllON lotl.NTS 7 
FLIGHTLINKCONTROLLTD 

,_ ....._ ...u. .,,., •-· ~an,-.. 

PCS JUN[]-.JU!\E9,198J 



IQIProgramCards 
A bumper bundle of PCN Program Cards 
this wee k - I I cards for you to cut out and 
keep . 

It's nice 10 see 1hat you·ve taken us up 
on ou r request fo r more di\Crsc programs 
for a wider range of machines. This is 
reflec ted in the fir~t Atar i prog ram to find 
i ts \lo'ay intat hissectio n. 

This week 
From a far-flung o u1~1 of the computer 
world - well. Wiltshire real ly-come s an 
entertaining program for t he 48 K Oric·I . 
T im Gree n. aged 16. of T rowbridg e. will 
no doubt manage to tug at the heartstri ngs 
of most of you wit h his all -action game 
Cupid. 

Th is will Iott all you se nt imental ists and 
roman tics pound ing a"ay at your 
keyboa rds. and )'Ou'II be glad to know that 
the Progra ms Ed ito r. a somewhat less than 
romantic character. was none coo cle, er at 
th is one. 

In stark con trast is the Dragon 32 game 
from MP Croucher . of Havan t. ll ants. 

PffiProgramCads 

called Alien. Th is program is pri man ly 
des igned for joystick use. but for those 
without this facility the mod ifica tions 
necessary to convert it to keyboa rd 
operatio n are included m the progr am 
notes a t the end of the last card. 

The program requires the playe r to 
negot iate his/he r way through random ly 
generate d stars to destroy half· a·dozcn 
aliens. The var iable skill lc\'clS in the 
progr am make life some what difficult with 
the creatio n of up to a hundred !>tars to 
avoid. 

Mow many of you. \I.C wonde r . got 
caught up in the ten sion of the te levision 
progra mme Da,igt r - UXB - all about 
defusing bombs? If you enjoye d that and 
feel that you ha\'C the 'right stuff then 
T ime-Bomb from the def1 fingers and 
furti \ e mind of P Liste r. Bradford , is j ust 
for you. 

Wriuc n for the Atari 4001800 range of 
machines it combi nes bo th joystick and 
keyboard con tro ls for the player to 
prod uce an exciting a rcade· l)'JX' game. 

Th e first two ProgramCa rds of this game 
are included this week a nd 11 will be 
co mpleted next "'ec k. Some thing to look 
forward to. eh? 

There's money in them 
programs 
A re "e to assume that most of you are not 
interested in rece i1,c1ng financial rewards 
for the frui ts of your comp uter ised 
labours? Surely not! 

Well . the answer i~ to send m )'O UT 

program. on disk or ca!'>sette. with a plain 
paper list ing and br ief notes . 

Once this is done you can look forwar d 
toseei ngit in pr int, thereby increasingyour 
econo mic standing at our sta ndard rates. 

Gi\·e usa RUN for o ur money . 
Con tr ibulions should be sent to: 

Programs Edito r . P~rso,ial Compmu 
News. VNU . Eve lyn I-louse . 62 Oxford 
Strecl . Lon do n \VI A 21-fG. 

All disks and cassette s will be relurned . 
at our expe nse. afte r conside ration or 
publica 1ion. 

Cupid Card1 of5 
83 13C 1 S '-~~~~~~~~~~~~~~~~~~~~~-

An entertaining game for roman tics 

t Cl.S•Dll"I NNOl)1Dlt1 LLl11)100SU8 COQO 
2 OOSU8 5000 
::S OOSUB 5090 
c PFIJNTCHR • l17> 
:S S-01L•::S 
O IF A• • •N• THEN LET lif.-10 
7 IF A• ) "N" THEN CLS1W•::S 
'9 Pt.OT 9. W,"WHAT S• ILL LEVC:L fZ--9>" 
10 PLOT 12,W•2."2•EASY 9 • HARD" 
1 1 GET At ,H •IIAl.tA U 
t :? IF H Z OR H 9 OR H-INTCH> 
l:S CLS1PAPER01 INI 3 
1 6 Xll•0 1VY• loG • l::S:P - 01W-O 
20 FOA U-1 TO 24 
::SO PLOT U•I. I , • •• 
• ., Pt.OT 1.u . ·•· 1PLOT :r.1.u.· 1 • 

50 PLOT 0.1.4 
!1'5 IF U J FHCN PLOT 0,U,41Pl.Or:O: .U.2 J1PLOTZ•.U, lO 
6-0 NEXT U 
6S V,,,93 
70 FOR E• l TO l Q+H100SUB :Z0001ll•IN T(RNOOl • 4hl 
8'> FOA J•t TO INrlAN0111 • 81•1 
81 LET Y•V+ ( 8 "'2)-Cll•I) 1LET X• X• CB•C)-Cll.,31 
85 IF SCRNCX. YH I ::S2 ANO II ::S THEN Y•Y•'t 
BO IF SCRNIX • I.Y) ·32 ANO 8>2 Jl€N X•X• Z 
87 IF X 2::S THEN X"4 
88 IF X C THEN X•:.! 3 
119 IF Y• ::S THEN Y•2::S 
90 IF Y 24 Tt£N Y•::S 
99 PLOT x . v . ·c· 
1 10 NE X T J1NE XT E 
170 FOft A• I TOH 
I 7:5 GOSU8 2000 
180 PLOT X, V, •e• . 
18'5 &Ol.ND t , 1-W CY• :'il , 1:'i:P\..AY 1. o , :; , 250() 1WAIT 10 
190 NEXT A 
!ff PLA Y 0 , 0 , 0 , 0 

Oric-148K 
Orie Basic 
Application: Game 
Author: Tim Green 

1·3 

• 5-7 

9·12 

15 
16 
20-60 

65 
70-86 

87·90 

Olm&nsior'I erreys tor notes, lengths ; 
delw\echaracters.dlsplaytitlesnd ,,,INCbons 
Turnotfconor = •and ~ves. workout print 

Gel ......... 

ClearlCrMn 
lnilialisevariables 
Prinl bot'dM In blue, b9ckground btack 

Keeptreeonacreen 

99-100 FinlthlOopS 

170-191 Loopdlsptaysmen.irandom 
p(l9illOOS. randoln sound 



" 

PLEASE 
SEND A 
LARGE 
S.A.E. 
FOR 
DETAILS 

TI HOME COMPUTER HARDWARE - -IICVAt ~--UHF..........,..,. --.,.,.. ............. INMlum .. ~~ ..... "-...... '*",..... ""'~- ...... 

We •r • the otllcl•I dea lers for TH H 
Instruments , BBC Mlcrocomput « /Aeorn 

~.r::~~~~:.::::=!:r:: 
ra~ ol pr1nters , monhort: and disk 
drlvet . Please PhOne 0279 443521 tor our 
lowest prices . 

A PAIR OF JOYSTICKS , 

""""" 5-

Connect FOUf Games 

cttr~~: 
(approx value £50) 

~:t: 
ands oo 2. 7. I 983 

--= :::: ... --_.._ --= ... ... .. 

-~ t11.II 
t1t.• 
t1U I 
n1.• 
g::: 
m:: 
m:: 
"'·" "'·" m.n nu , 
t 11.M 
t4 •• 

au, ..... ..... 
g:::: 
: :: 
Ut .N 

...... ..... ..... ..... ..... 
tft .N 

"'·" ... .. 

OAOt:NNO IHf'ORMATIOH 

~~=:a.~~::o.-:. ,-.=.::"! 
OEP PCN, EXECUTIVE HOUSE, SOUTH ROAD, HARLOW, ESSEX, UKCM20 2BZ ~~c,e!,.~,!L cw:--..::.-:~=-~ 
AKHTERIN$TRUMENTSLT~ 
TEL: HARLOW(0279) 412639 OR443521. TELEX:995801-A.18 ~.-.:I Educ:MiOn~°"°"* 

PCN JUNE.l-JUN E 9. 19'!0 



192 FOR D•2 TO 24 r8 • 1NT(AND(ll • 41 •1 
193 I F 8•J THEN o•-·c· 
l'i'4 IF B•2 THEN GS ••J• 
19:, IF 8•3 THEN G• ••(• 
l'i'O IF 8• 4 THEN Gs ••)• 
19? PLOT D,25 , GS1MEXT D 
199 PLOT 13,26. •c• 
200 PLO T l, O,NSCORE 1 THIE• JOO CU 
205 PLOT :Z3+L. O. • • 
206 PL OT ?,0 0 STR S <S>1PLOT ?,0,3 
2 I O GOSU8 2050 
220 FOR T•JOO TO O STEP- I 
22 3 IF R•l THEN 340 
225 PS •STR • <TI +• • 
230 PLOT l8,0,P S 1PLOT 18, 0 , 3 
240 F OR CC• I TO 9-INT( H/21 
ZSO OOSUB 400 
260 FDA DEL•! TO :I-INTCH/3) 1NEH DEL 
2?0 NEXT t:C 
280 PLOT x.v. · · 1x • X • Xll1V•Y• YY 
290 IF X 23 THEN X•4 
293 IF ll 4 THEN X• 23 
29b IF Y 2 HEN V•24 
300 IF Y>24 THEN Y•2 
310 IF SCRNU.Yl•35 THEN GOSUB 'i'40 
320 IF SCRNIX,Y)•b4 THEN OOSU8 1100 
32:1 IF P•H TI-ICN R•l1E•T 
J.30 PLOT X,Y,CHR S CUI 
340 NEXT T 

.J50 IF R• l THEN bOOO 
UO GOTO i!,200 
4 00 ICS-KEY • 
41 0 I F KS•N• THEN 400 
420 PLOT 0 , 26. • • 
4.JO IF KS• N " THEN 51 0 
440 IF KS •NV• THEN G•G-1 
4:50 IF K• •" " " THEN O•G•l 
4Ml I F G< 2 THE:N G•24 
4b:I I F 0)24 THEN 0•2 
4? 0 PLOT G,26 , • [ • 
4 80 RETURN 

PO!Progr.ne.ds 
Cupid . Card 3 of 5 

192-191 LoopclilCM)'larTOWtelbottomof ....., 

... Chongo-
44CM50 MioY'f.-row el botlomllliftOtrtgt,c 

4I0-480 =ICfNn,pml.-rowMd.--:1 

~13C3/5 '-~~~~~~~~~~~~~~~~~~~~~~ 

:UO IF W•23 THEN 6200 
:120 JJ•SCRH!0,251 
530 IF JJ • 93 THEN X I -0 1YY•l 
:54 0 IF JJ• 91 THEN Xll •OrYY•-1 
:1:50 IF JJ• 125 THEN XX• - 1, YY•O 
5bO IF JJ•l23 THEN U •l I YY-0 
5?0 IF JJ >33 THEN W•W+ J 
:17:5 IF JJ >J3 THEN U•J J 
580 PLOT G, 25."•• 
:190 GOTO •70 
9 40 EIPLODE,FOR DEL•I TO 50tPLOT X,Y. · x · ,PLO T x. v . ·_· 1MEXT DEL 
950 PLOT x. v.· •1L-C...-t 1PLOT 23•L.o . · • 
96-0 IF L -0 THEN 6200 
970 OOSUB 20:50 
Y80 Rl::TURN 
1000 MUSI C 1, 2 , l ,1 :11Pl.AY :J, 0 , :5. 2:IOOrWAIT :l 1PLAY 0 , 0,0,0 
1010 OOTO 9 
!100 FOR l•I TO :I01PLOT ll, Y , "\" 1PLOT X ,Y , " " 1NEIT ! , PLOT ll,Y, CMRS (U 

1110 P• P+l1SS • P • H1S•S•SS1PLO T 2'i'.2 , •BONUS OF• r PL OT 3 1, 4 . STR • css, 
ll20 PLO T 31,4,3,Pl.OT 26.2.3 
11.JO FOR 1-0 TO 3 
1140 FOR k•J .. 7 TO 30 
11:50 SOUND 1.t,J:5rPLAY 1. 0,:5,2:500 
1 1Ml M::XT K 
1170 NEXT I 
II;>'~ FOR K•:50 TO 1 S TIEP-ltSOUND l, K,l:i1PLA Y 1 , 0 , :5, 250(h/llE XT K 
1179 PLAY 0,0,0,0 
11 90 WAIT IOOrPLOT 29 , 2,• •:PLOT 3 1,4, • " 1Pl.OT 7 , 0 , STAS ISI 
119:I PLOT 7,0,J 
I l'iO RETURN 
2000 X•INT IRNOC I I • 22) +31 Y• INT (RNO ( l) • 22) • J 
2010 I F SCRNIX , YI ·.J2 THEN 2000 
2020 RETURN 
20:50 GOSUB 20001IF SCRN<X , Y> <• 32 Ti€N 20:50 
2040 PLOT X, Y,•] • 1x ll •01YY • l1U • 93 
2070 PLOT 211,2,.PRESS 'F"" t PLOT 2",•,•To FIRE" 
207:5 PLOT 2? , 2 , ?1PLOT 29 .•, 7 
2080 GET AS 
2090 IF As ••F" THEN PLOT 28 , 2, " • 1 PLOT 28, 4 , " 
20"7 IF A S >•F• THCN 2080 
2098 RETURN 

510 ......... UNd?Endo-,nt 

530-575 Chlngitdlr.-onlndarrow 

5I0-6IO ErtiNdnc:don.-rowlnd.--:1 --- ·-· NO AISIO 
t70 Are new arrow 

1~ 1010 .... rudll"IOINlbldinpul 

110().1120 PmlllMf*'DhNr1Mdbonul ._ ..... 

2000-2020 ----
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4000 F OR Y•I TO 10 
4001 REAO A1F'OR 1-A TO A•7 
400:I READ F1POK£ l,F 
4010 NEXT I I NElT Y 
401!1 DATA 443:44,6:S,,.J:,1>:S,,.:S,4:J,,.3,43,0J: 
4020 DATA 443"'0 , 4, 14 , 4 , 31 ,4, .. 3 , 4,4 
4030 DATA 41>5"'2 , J: l, 21 , ::ll,4 , 31 , 4,10,17 
4040 DATA 4"'808,0.4, 14 , 2 1 ,4 , 4,4 , 0 
4~ OATA 4"8 24, 0, 4,4, 4 , 2 1, 14 , 4,0 
4040 DATA 470o4,0,4 , :Z,3t,:Z , 4 , 0,0 
4070 OATA 4 7080,0,4,8,J:1,8 ,4 , 0 , 0 
4080 DATA 4"814 , 0,10 1 31,31 , 31 ,1 4 ,4, 0 
4085 DATA 443 7',,33 , 18,8,35.8, 18.33 , l:Z 
40'9'0 DATA 41,840,.,,42,24,:Z,4.,,4,18,3-J 
4100 FOR Y• I TO 81REAO NTCYl,REAO T&lY>,RCAO L T IYI 
4110 NEXT Y 
41 20 DATA 10, 4, 15, 10, 4, 15 , 8 , 4, 12,!I, 4, 12,3 , 4 , 12, 1,4 , l:Z, 10 , 3 . 18 . 10 , 5, 

" 4130 FOR Y• I TO 11 ,READ NNCY)sREAD 1..1..CY) 
414 0 NEXT Y 
4 150 DATA ·a, 1!1, 5,!I, 10 , i,,8,8, !1, 8 ,8 . 5, 8,5 , 5 ,4, 10 , 4 , 8 , 10 , !I , 11 
4 U,O RETL.#lN 
!5000 CLS1PAP£R01 INK3 
!5005 PLOT 13, 10, •a,1 o ·s ARf!OW•1P1..0T 13,.,, · cLP I O'S AARQW­
!IOIO PI.OT 12,10, IOrPI..OT 12,9,10 
5011 WAIT 300 
!loOl !lftE T~ 
5090 CLSoP'IPERh INl<:3 
5100 P\.OT 1 , J , •DO YOU MANY INSTRUCTIONS"1PI..OT 1!1.3,''Y' OR 'N•• 
51 10 GET A•, l F A• -·y· THEN :5130 
!IJ:20 RET~ 
:5130 FOR OCL•I TO 20om:AO S loREAD 1• 
::;1•0 FOR I~ TO LENI U )-l 1P\. OT IN•Sl,OEL•4,l'UD • <u. rN•l , I) 
!l l !loO FOR M,l•I TO I01N£XT NNrN[XT IN,NEXT OEL 
!116,0 OATA 1, J r, thi. s Iii•- you •r• Cu p id the f •-oo,• , 2 
!1170 DATA lilod of lov•.You h •v • c- down f,- 0i9 , I 
!1190 DATA the he,1vena on • • i.ss i.on t o ahoo t your , 2 
!IIVO DATA .,.,..,... thrOUQh t,._ h•,1rts of -.any -,,3 
5200 DATA t ur•llhlil u-,- lh t O ,-o..ntic R-o• ., I 
:5210 DATA YOU ... e equi pped .. 1th thr- ..... _. f er , I 
!1220 DATA the co,,,c,le t• q,1-.'f"ou lo•• I ••e h ti-, 2 
5230 DATA It hi ta ,1 t,-- ..... t b-.v e bec,1use i f, I 
5240 DATA you don't co•w-t ,111 of th e..., 1r,to ,l 
5250 DATA fto..09 .. ,thin the the t l- ll •l t t h.-, , 1 
5255 DATA you •ill II• s.-,t b•ck up t o h• •ven, lf , 3 

POIPrognmeads 
Cupid . Card5of5 

5000-5015 floullMlor tldeP9 

~,:,c~s '-~~~~~~~~~~~~~~~~~~~~~-, 

526,0 DAUi you do th.., you ,.111 H,1y d....,, on, I 
!127 0 DAToll £..-tr, ,1 Dlt Ion ; - so •a to ..-econv.,.t. I 
5275 DATA even - e -,, , Yau CMI c h ..-9• ,11..-ectlon , I 
5280 DATA by puttl"lil t h• .,..,._ •t th• bottoe of , 3 
521113 OAT!l t h• ac..- -, Deh1nd ..,..y Arrow t h•t 1•, I 
S:2'90 DATA po1r, t 1r,9 1r, lh• r •quir ed direction ano , 7 
SZ" I OAToll t h ... pr-a l h• ap•c• b...-. , 4 
!12'95 DATA Key V, •••• • • •• 11Qve • Cuf'Mlf" l•ft. , 4 
32"7 DATA ~•Y "·., •••• , , l'toves Cur'SOf' riqh t. 
5300 '1.0T 9,2:5 . "il"MS.S Nff 1<£.Y TO CONTl ...... "1GC T l<t 
5310 fttTUR ,-i 
..000 SS•I NTICC/21 • 1-0 
6'020 l•S• S S 
6'02:5 PLOT 27 ,1, " •••• • •••••• "•"-0l 27 , S , " • •••• • ••• • • • 
4030 P\,.Ot 27 , 2, ' • HJIISIC)N • " 1P\.O T 27 , .. ," ooCONP\.tTED-o' 
603::S P\. OT 27,3, " • • •ol'L.Of 2• , 3 . 3 
"635 PLOT 2•,2,31'1... 0l 21>,4, J;1P\,.OT 26 , l,::S,PLOT 20,S,3 
"6'0 P\.O T 2 7,8, ·11LF£R-IIONU!l " 1Pl.OT ::S2,9 , •0F• 
..043 PLOT :211,8,,.,,,_0T 31,9 , • 
t.04• IF Slil' " THEN LET R• 30 
4047 111" SS, 100 Tt<N LgT 111•31 
~ PLOT llt,t t,STft•lffl1'"1..0 T R , 11,7 
.OSS R-01H-i.l•I 
~ F()ft TT• l'JO TO 140 lillCP-11SCU.D l,TT,15,PLAY 1.o.s.~1NEXT JT 
"670 FOft l't-1 TO 8 
~ l'1UIIC l, l800,NTl .. ) ,I S11'11JSIC 2.r s u1,-t,N T CH),151PLAY 3.0.:5,250 

:C:: ';':'~ .. ;T~:;2~'Yry 
1
~,o,o,o 

•1 10 IF l't-7 THDC liiAIT 2:5 
•1:zo NEXT .. 
•140 liiAlT SO(hCL!il10D TO l!I •200 PLOT 23.o . · "1h.OT :.:e . 2 , -GAl'IE 0',0£,t",PLOT 27 ,4, "AGAIN (YIN) " 
•:zo, "1..0 l 27 , 2,•iPLOT ::?6, 4,:Z 
• :ZO.WAITIS 
•210FOfti'1'"1 TO II 
6220 l'tUSIC l,4,NNCPll, I S111USIC :Z,3 ,NNO O,ISoPL.A'f" 3,0 , 5,2:5,00 
•2:SO WAIT LLI PIJ • 21P\.AY 0,0 , 0,0 

:~;; :;.;-~ Oft .. .. 7 THCN WAIT 2 

•2 4 :5 PLOT 2 •••• 7 
.. Z50Gl£Toll t 
.2"6 I F A• ••v• THEN S 
4270 JF A• . }"N" THEN .. 250 
.. 280 PLOT 27 , 6 , •OK GOODIIYI,'., • := ~~T 2 • ••• 1 

8140 WBllt.Nn_,naw.,_. 
8200.- Endol-

12104240 f'llr...,.forgmneowr 
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Card 1 of 4 '-----------------, Alien 
83 13A 1/4 

A ful arcact&-type game with joystdc. use. For keyboard operation see end of card 4. These 
rtstrvctioos t1llow cursor controls and space bar lor "to,p " firing. NB: SAVE this program before 
Nflning . 

10 REN ·~.:,.·;.:. ·;,:: .;.::;;; ;, 
ze REN·. ALIEN . 
JeREN'. FOF' • 
46REn·. ~32 ·. 
70 REM \;:::;,::::.'.~:,·::::. 
sect.s 
98 PPIH T i 237, •ALIEN• 
100 SCR£EHB, I 
110 F<>lt T• ~ TO I STEP - 11:I 
129 SOU() T, I 
130 HEXT T 
140 CLS 
1::18 PRIHl PRJ HP H£ 08,.JE1.,T (JF THE 1.-FK: 1s• 
169 Pf' I MT PfHHT• TO D£STPOV ALL SIX ALIEUS. • 
170 PR1HT F>f!Jt,IT• THE Ft.lEH':o H?f IH THE. •,tW'M.2'~•·· :MI PS• 
186 PPHIT PRI HT"' YOU COHTF'OL TI-£ •,cl-11 ... 29 7),• &HIP• 
198 PRINT PtUHP YOU MA'-'E 390 G.tf..LUHS fA' f !A:L t• 
208 PRIHT PPan· 10TORPS TO tof'F\.ETE THE MJS':)JOW 
2 19.GO:Sl..e 1s:,e 
2Z9 PJflHT Plmn·vou SCORE TEN f'1..11HI~ flJF' EAI.H" 
238 PRINT Pfmn · ALJEH DESTl?OYE[;.A 80N..1S 1s· 
2<40 PRIHT PPINT •GJ\IEH IF ALL THE F'tl..10,S ftli.'E• 
~ PRINT PRINT•OESTROYEO• 
26e PRINT PfHHT• THE ~ Ttff'S flKl fl£L LEFl • 
276 PRIHT•PRINT.RF TER 0£STR0Yltt.. 11£ '11..IENS" 
2819 PRINT P1UNT"TI£ HI~ THE SOl.fUS• 
29e (.OSI.II l:l:5e 
3ee PRINT PRIHT IAB<ll), "6E~· 
3 10 PRINT PRINT • HITTIHCi R STAP WllH A TORP" 
329 PJ.>INT PRINT • OP COLLIOl~ WlTH H itf ff' ~· 
33e PRINT PRINT • Al. l EH WILL Of.STROY Yl llJ" 
J•e OOSUB 1,se 
,3,e PRINT PfU HT" THa<E Ali'E TEH LEI/EL'S, Of Pl.NY" 
36 6 ~INT PRINT- LEYU OfE IS THE EFl';,IE·~T" 
376 MUHT PRINT" TO STA!i"T c:.H£ Wb S ....« KE.r 
386 PRINT PRIHT" PIFTEP ENTERING SI-ILL LE~L-
39(1: OOSUB1,:.o 

Dragon 32 
Dragon Basic 
Author : M P Croucher 

80 
90 
100 
110-130 

1 ... 
150-390 

· Card2of4 '-----------------, Alien 
83 13A2,4 
400 a..S PRIH T PRINT PPINT PRIHT,FfWU 
410 GOTO 1480 
42\1 POKE6~9' .~, 
430 DEF F lft: C >-l<H:JfF • R<C> 
440 OEF F te< C ) "'PEEi.::( FHFK C)) 
·~ OEF FHC< C >-PEE~< FFOO > 
460 LET S•6°LET F• 10 G•I 
470 Rt• •tOEFGRB " B••"T~1 V31" 
4Be FORT•IT0 10 
490 8 9• 8S+R$ 
500 t-EXT T 
~10 CLS0 
~ FORT•IT O (St_ J 10 ) 
~ S• Rt«l<470> 
~ 0 IF PEEK< 1956 • SX ·128 THEN !530 ELSE Pa<:.Et~•S , 42 
~ NEXT T 
Y.;e FOR T• 0 TO 6 
~70 RCT>-(Rt-1)(400 )•60 > 
580 IFT •O THEN S•I.HC2 ELSE: S'4 ~ 2 
~90 POKE t0 Z3• ft< T>,S 
600 NEXT T 
610 PRINT i 0 , "FUEL lORf'S. ALIEHS~ 
620 'Tl • TIMER 
630 IF G- t THEN Tl •0 
640 IF F• O OR Tl>:3000 Tl£H 1260 
6~ TI •300- INT<T I ,, u n 
660 S-I HT<TI/I00> 0 POKE1023+6 , 112•5 
670 S• IHT( Tl / 10 > · s-< $1"10•1HT < $/ 10 )) .«to 
680 POKE1023• 7, 112 • 5 S-< T l / 10-lHT( Tl l"l0 ,:,n o PUI-E.10.:.'.'.J• l:I, 11.:.'.'+::; 
690 lF F•10 TI-EH S• l ELSE S• O 
700 POKE1023+16,1 12• S 
710 IF F•10 TI-EH S-0 ELSE S• F 
720 POK.£1023+ 17, 112•5 
730 POKE1023•28 , 112•8 
7 40 IF G-EI THEN 788 
~ lF lHKEYS•ff " THEN ~ 
760 G•0 
770 TIHEFl:• 0 
780 C•RNO(B> 
790 Pa<Eum>00 , Rt«>< 4 > 
899 POKE FHA< C >, &..HSe 
810 LET AC7>-fl<C> 
820 OOSLe 970 

.... Clear 5Ct'Mtl and rnovecurtor 

410 -·-perto,m -·t6(;111evet" ripul 

""""" 420-500 Oefineft.w'ICtionsand assign 
varW>lelnlbalvMJN 

510 c ... screen andset 

520-550 
bod<g,ound.-. 
Plaoe stars (by 9kill iev.l ) ,..._ 

560-600 ,,_...,, ..... 
610 =.i~ aluNMd~ 620-730 ..... 



.. 

DOUBLE DENSITY 
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Alien 
83 13,A3,.4 Card 3 of 4 ---------- --- ---
830 IF FNB<C.)at.H2R HEN fk C >• A( 7) 
840 IF FHB<C >a1.HC2 THEN 1260 
850 POl<E FHACC),t. HE2 
868 LET C• 0 
870 IF JOYSTK< 0 >-&H3F THEH POKELH7t,00 , 1 
880 IF JOYSTK< 0 >-0 THEH P()l(f&.H7000 , 2 
89e IF .JOYSTI(( I )•~ THEN POKEI.H?D00 , 3 
900 IF .JOYSTI(( 1 >-0 TI-EH POrE l,-H/Ooo,4 
910 IF PEEK<Ei~ )•126 OR PE£1;( 6~ .,. ~ THEN 106e 
9213 POKE FHA<C>, lcHSO 
930 GOSU8 97{! 
940 IF FtW CX)I. HOO THEN 121;>0 
9,e POKE FHACC >,& HC2 
~ GOTO 620 
970 OH PEEK<&H7008>GOTO '.jSO, 1008, 182\1, 1~0 
980 ACC>-R<C ;,+1 IF JNT<ACC)/ 32 >-< A<C >, 32>-0 THEN ~C.,-A,; CJ- 31 
990 RETURN 
1000 A<C>- W C>- 1 IF 1HTCA<CNJ2>-< Ft<C)/ 32,-0 THEN A(C J•A<C )+32 
1010 RETURN 
1020 R<C>-ACC )+32 IF A<C»l HIE0 HEH 1?;C >-R<C>--g.H1c e 
1030 RETURN 
1040 A<C ) •A< C >- 32 I F A<CXl H-40 THEO ACC>-ACt.>+t-Hll..0 
1050 RETURN 
1060 LET A(7)•f;<0 >· LET C.•7 LET F• F I 
1070 FOP U• 1 TO ' 
1080 IF FHB( CX>t. HC2 THEt~ POKE. Ft-R.C> , I.HOO 
1090 GOSUB970 
llOO SOIJHOI00 , 1 
1110 l F FUB( C )• l HE:Z THEt~ JI 70 
IJZO IF FHB<C >-&HZA THEM 1260 
I 130 POKE FHFK C ) , &.H2E 
1140 t£XT U 
1150 P01<..E Ft~C ) , &.HOO 
1160 COTO 620 
1170 PCIKE1023•R<C) , 128 
J 189 IF B•J TI-EH 13-40 
1190 FOR )(•l TO 8 
1200 I F R<7>-A< )() THEN Y• )( 
1210 HEXT )( 
1229 IF R<Y X> R<B ) THEN R(Y )ooft(8 ) 
1239 8•8-1 
1240 PLAY SS 
1250 @ TO 620 

830-850 

900 ....... 
970-1050 

1060-1160 

1170-1250 

I 

POOt new ship position 

Performrout me lomov e ship 
Printsh lpln new posffion 

Routine toWOfk 001 new 
position 1 ola llatlip9andtorps 

Routinetofiretorpandc:hec:klor ... 

Aounne toremoveAllentrom 
array toaoppres s print 

Alien 
8313M/4 Card4of4 --------------~ 

126e FOR T• ,e TO I STEf' -4 1260-1330 
127e SOlH)T , 2 HEXT T 
1~a..s 
I ZSle PRIHTTAB<7>• YOO MERE vE::>TFVl"EO" 
1300 PRIHT PRIHT"VOU l'H4'1GEO TO OES T!NY- . ~- 8 , "fC..IEHS• 
1310 PRINT PRINTTA9<7 ) , • Y~ SCORE ~ ",< 6- BHIO 
I~ IF' (6 -8).tUl > HS THEN HS-< 6-8 4 1& 
1330 GOTO 1430 
1340 FOJi: S• I TO ~ 1340-1420 
I~ FOR T• I TO ,e STEP 4 
1368 SOt.H:) 1 , I 
1370 HEXT T HEXT S 
13Be CLS 
13'9 PRINT TAB<4)1 "We:l.l OCH:. 'mJ tf'.S 1P'1)YE0" i'RltH WIIH TA&:8>,• i'C..L THE ALIEHS• 
1400 Sl -< lJ:tF ) • 68•TI• F 
14 19 PRJHT.PRHH TA9<1); • Y0JP &Cl"f?t WRS• S1 
1426 IF S I ' HS THEH HS-S I 
1430 PRINT P1HHT TA8( 8 ), •HtQ-t SCuRf" J S • , Ii::> 1430-1470 
1448 PRIHT·PRIHT TA9(1J ), "P\.AY Al~IW 
14,e SCREEHB, I 
1468 TT .. lt+::EV. IF TTs a • • TH(H l41J-O 
147e IF TTS• "W THEH Et<I 
1488 PRJHT P1U HT Ht8 ( l) , "E:Nll:F ~IL L LE'II.L HU,f <--)• 1480-1540 
1490 SCREEHe, t 
1,e& SI S• Hf EYS IF S I S••• THEN I~ 
1,10 SLS• Itt<E V. IF st. • •• • THEN 1!>10 
1529 SI..S •Sl t •SU 
1:)3e st.•'¥'ftl( Sl.0 IF SL I OF SL IIJ Ht..H 14..iU 
1'40 SCR'EEHe, 0 GOTO 410 1,~ PRINT Ii! 482 , "PtreS S FH'I' !EY TO COtHIHLE." ISS0-1590 
1~ SCREEH8, 1 
1,1 e IF lt-l(EYS•" " T~H 1::1,7(; 
15ee a..s 
1,99 ~TURH 

The succeeding lines ol program are onty to be used !or keyboard operation. Cur,or coo trols 
move ship, space fires torp 

Bo!! s1 • • IN(£V • , IF 81 • < • • AND s1 • CHR• t 32 1 THU< 62 • • s1 • 
870 lF 8 2• • CHR• (91 TH£N ~t: a.H?OOO, I 
89(, J ,C- 52 • • Q« td 81 THEN POKE to:H7000, 2 
8% IF 82 • • Cl-« • Cl ~ J TH£N IPO..E &,H7000,3 
~ IF &Z• • o« • C'i'4 1 THEN POl<E 1.H7000, 4 
9 18 IF SI • • CHA t1 321 THE,; lebe 

OlsplayNghestlOO(e ,optlonto 
play again or end 

Routine1oallowlheinpulolutill 
level.NBmos1belnpu1 as 2 
digi1s 

Routinel0al1owkey-st rok e lor 
continuation ol game 



TELEWRITER'" 
the DRAGON 32 Word Processor 
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SlND lstCI.ASS STAM, 
fOI Of.II F•H 

sonww um fOI 
OU.GOH 12 &. TAHOT 

IANGl Of COMMtltS . 

ruASf SJATI WHICH 
COMrun1 JOU OWN 

Put Your 
Micro . 
In Control 

.. 

The R2 mains ocnroDer give ycm two 13 Amp mains 
toek:et1u:ndertheo.nrol.olJ01Uhomemicro. You don, 
need1n7spec:ia]triowlldrJeto911thl 1}'1temwortin;- and 
lppli.ances are euilJ mched uing ~ BASIC swements. 
Theo::woDenveaipptied-nbfull, NSJIO loDow, inmllaionland -­R2ilidellfordifcoandtheatteligttingrigs. hNting 
cootto1- w1o<delenmg-- 1 
Adaptors are available for an popular microl: BBC; 
Sind&irZX80. ZXBI and.Spearum; andmanycthen­
;i.. contaa \11 ll the address beklw. 
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PffiProgramCa,ls 
Time Bomb Card 1 of5 
6313TB 1/5 
An enlertaining game using full graphics capabllffy with SOl..nd. Where "£" is prinled type" I ". 

. .. OAAl"HJ CI 18 1 ,,.ITIQH s. e , ? c e 1 • t1,w;: - · · • POSITION 4,2,? c.,­
~ 93" , IOUNO l,M, • .1 1 ~3! ,.(1111 A-• TO 1:1,FOR »- 1:1 toe S Tl:P - 1, IIETCOLOfl e, 111,S, K TCOLOR 2,11, A ofC J(T • •NE l 

J4e FOfl - TO l:l 1 11E:TCOL.OR 4, 8 ,A , NE IT A oooelJ B 91 && 1 GOM,1 ?~ 180MJII 7J.(te o009U S 9 
eM o Dl f'I lf2 4U ,Jl2e) 
34e 8QIUa '936611CM£ .. ,AOuN O-e1Lll'£•31LP. II 
~ o,tJl,IOHICI 181 11CTCO..OR e , 3 , 8 1111ETCOL.Dl't 1,e , 12 , SE TCOLOft 2 , IS, 8 ,61:T COUWI 3 ,18,18 , 
IIETCOl..mrt ... . . e,TlM • ff ol'"J-e,,:- 2-e, F :s-e 
3641 CAT• 8 1008U8 .,ee,e ,,oi,; £ ?Sa , ~ 
:ne FQlt ,..e TO 19,FOfl - TO e, POB JTI ON A,1,PRll \11 U,1 · z· , NE1 T ll1HE l l A 
39e QOlilUB 7ff~hB IC•l C7)o 8V• J(( 7) 
418 ~ITION lU l ,HHo ? C• 1 "v"1 l"OI JllON H2),Xl2 1 r ? i:61 "v" o POB l ll ON 113> ,)( 13117 ,., ... -
~~.::~:~ . ~ i;c:8 !' 10N ruu.,u u , ? U , 1 • ",ODliiU9 'P?OO •POil lTION ZHU ,lt hHo? <•• 
- IF Ll l'"IE•3 THEN POtllTl(lN 7 , 91 ? C• 1 " t " 1POI JTJ ON 9, 9 1 ? t: • 1 "t" 1P'OIIIT IDN 11 1 9 t ? C .,·t· 
~1 8 l(IO LIFIE,. 2 THEN POB lflON 7 , 9 , 7 (61 " t " , ~ lll0N 'l' , 91? £ 6 l " t " 1l"Olii!TION 11,90 7 £ ., ... 
529 II" L l~IE•I Tl-ifi:N '1>S ltl0N 7 , Vo7 ( 6 1 " t " oPOlilllON V ,V, 7 £ 6 1 '"><" 0 P08 ITION ll,'11 ? t ····· 1 ... 8• 11T IDCUU 1 TI Cl(• IIOP'lll1Tll1E • f ll'1E-l1IKJP1lil•INT(flN'.fl01 o l"Oli lT I ON II X,ll'l'o ? l:6IIIOl'I. 
1 11" l!(ltla•• ll-ifi:N 3..e 
, .,. II" lJ 0(() 80n8 T'*'.N 90l.lND 8.20,1 8,IS 1•~ II" tcei ) l 'I' THEN l (e, ... 
1•3e IF zcei<• TMEN ,,., .. , ., 
1• 4 • II" xce»• THEN .. . , ... 
1958 II" xceH e THEN :11e,- e 
I .... ....... ll ,C • ,. 190UN0 8 , . ,e. • , .,._,.,.D 2 .-.18, ::S1SOUND ::S,-• 7 , 18 , ::S 
II .. 91<•1 Nl lC l2-ftOl,ID l • MNOCll • II :!~ I F -.C • l THl'.H S X,. lf 4 1 1 11'1'•X f41180a.Jll 1:kHlo l'O& ITI ON S l, B'fo 7 C6 !"U " 1Z 14 l•S X1.C4 

!~: IF 8K•2 THEN IIX•ZCSl 1ll\l• l C~l 100IU I l ~ t f'OS J TJON a x . a v, 7 l'.:6J "U" 1 l<Sl•S X1 X<S 

PffiProgramCa'ds 

TimeBomb Card2of5 
8313T82/5 

:!:! IF SK• J THE.N S X• lU 1l 1 1i'f• XCOl 100BUI! l~oPO'IIIIION 8 1C,8'f 1? t1> 1 • u • , z c• 1•S IC1;( (6 

117 . I .. SX•ZUl•I ANO ll 'l'•.1118 1 THEN 4006 
1::HJ• P06 1 11DN 11e 1,JU H 1Pft1NT ca,·t· 
IJH• IF 8- 7 l HEN OO&Ullil 2000 
1328 IF 11• 11 THEN OCISJII 29,e 
13:Je IF &• l ::S 11-il.N r.lOSiUII 2 100 
13 48 IF 8•14 THEN 00808 215'1!1 
J3il>(I I f' Pl:lliJ((7• 4 J•6 lH£N OOIIUII 2"?00 
1370 IF P£E)C(7& 41 •7 THEN oosue 2300 
~3:

1
~ 1TI ON l (41.JIC4)o ? £61".U"1POSIIION 1151.l(S) o? £••"U" 1P08 l1 JCIN l(0) . 11&11 

14 00 IF F l ,otl ANO ZUU•ZIII AND x ce,. 1 111 I HEN 80&U8 5000 
l 40S IF F:l'-e AND Zl01 • Zl21 AND • UU • Xf21 TH(N 808UII ~ 
1 4 10 JF FJ.-0 ANO ZC8l•Zl3> AND Xl01•1131 THEN 809Uli' S IOO 
1 4~ I I" ZUH • lll AHO Jl f91 • 111'f 11-ifi:N 2 4 00 
1 448 I F Z18!•Z(4) AHi) XC01 • X(4) THEN 4000 
1470 I F ll0) • ZC'!il AND XUH• • C'!il THCN 4"'°8 
14 86 IF l(81 • Z(&I AND JIUU • X(& J l HE:N 4 000 
14•0 110UND 2,0,&,e,IOUNO :, , e .0. 0 , 0010 1000 
1soo POSIT I ON s x . a v, .,. te1·z· 
1'!514 I F S X• Z Uh THEN 15 1 7 
I Sl'!i I f' BI z1e1 THCN l'!iJ.0 
151• IF IU < Z ce, IHCN 1'!52& 
15 17 IF 8 V' X(0) THEN 1:i~ 
1s 1a II" sv-. x ce, lHC H 1548 
1520 IIIX•8 )(•trlF St 1 • OEN S X•0 
15 2"2 U)C:ATIE 8X , 8V , C1 I F C:• >2 18 PIND C< , 11 . U€N I Sle 
15 2" RIETURN 
ISJO S X•S • - 1,IF 81·0 ! HEN 8 1 •19 
1'!5J2 LCA;ATE 8l,S'f . C1 J F L. < :.UII llflll C:< 1 1 0 IUE N I S .'<I 
ISJ9 RE TURN 
1'!5-40 8V•SV • l1 IF SY II HtCN S'f• 0 
154 2 LOCATE SX, S Y,Co IF C< >218 AND C < 116 HCN 1'!5:wl 
1~4· RETURN 
IS~ 8\l•SV - 11 II" SV 0 !HE N 8 \1•8 
1'!5S2 L(lC:ATIE S X,8'1',C:1 IF C< >2 19 AND C < 11& IH£N 1548 
l~S'J RETURN 
2800 POSITION zce>,1(811 ? £ 6 1" " 
2029 ll8t•ZCel• I, IF 110) .J<;I THEN ?181 -.8 
2036 LOCAT E z101,x101.c,1F C:• 3 2 Tt4EN l l01•2C (,> - 11RE'.IURN 2-e•• POSITION Z l 8 1 .x ce1, .,. C4 1 " t " oRET URN 
~ POSITION ?101, X(elo "l' C61" • 
266& ?191•1181 - ldF z1e1 <• THEN 110)•1• 
207'' LOCATE ZUH , XHU , C:1IF C-32 THEN ll 0 1•Zl 0 1 •11MTURN 

I 

Atari 400/800 
Atari Basic 
ReQuuoments: 161<. Joys1ick. 
Author: P Lister 

100-140 

340 

350 

360 

370 
~410 

450 
500-520 

100().1050 

1060 
1100-1130 

1140 

1170 
1309·1340 

1J60.1370 

1360 

1400- 1490 

S.Cinltl81displayand 
OIMensionarraysand ··-
Gamestartpoim Sc:orellnd 
oeher"vatuesseCIOzero 
Star1ofnewround. Setflllgs ---Sel ctik::hes to zero, print score 
and set uemative c:hlirec:tera 
Print pathways 
Setrandompositlonsofbomb 
""'Nags 
Flashrobotonacreen 
Oisptayrobotlivnllbaseof 
..,_ 
Aqustbombtim«~andprint 
new value Of explode " OK then 
checksaeenwrap-aroundllnd 
enoct 

A'"1olb8cl<groundmutoe(?) 
AllowfOfmov.mentofflrstand 
MCOOd ··tkuls " rlndotnly 

Third · skulr movement 

OOPS!Flobotdeaded1 
$canpysldklrilciior'land ..... 
Scan lt:eybo&rd lo, ICbOf'I and ..... 
Oisplay ~tkuH1" 

==~colectedand 

1500-1559 Mov'9 Che ·.w .. • lboul terMt'I 
_ ... _ 

2000-2070 Ftrt1par1olr0Ubnetomowlhe .--. ...... 
I 

COntinued next week 
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Mll:lll:O 
Clu bnC"I ket ps you in touch wilh lht microcos m or perso ni.l 
rorn pul tr tn lhusiasts lhro ughoul lht UK. II ls di vided into h..c1 
ste llons - clu bs an d user groups. 

Eac h issue "''ill a lso focus on the acti vities of"an lndi, 'idu al club or 
group wllh I Oy-on-1.hc-wa ll rtpo rt. Th lS week "''e fea lur e the 
Nor lh and Mid .Essex BBC Micro Users Grou p . 

We publi sh a list of lhesc hrn groups on allcr nale wtt ks. Thi s 
li''tt k It Is lht turn or user groups , "'·hicharC' listed alph abetka ll)' by 
mac hine and special lnleresl . 

If your assoc laHon has somelhin g spttia l on lht agt' nda or if 
you ' ,·t ju st started a M W one , contact us .at Clubnet , Pu1onal 
ComputuNew 1, VNU, 62 Odord Str eet, Lond on \VI A ZIIS . 

What's in a Namebug? 
The Nonh and Mid-Essex BBC Micro 
Users Group (Namcbug for sho rt) held its 
first meeting last Octobe r . Originally the 
regiona l Microclec1ronics Education 
Programm e set up the group specifically 
for teachers. but now anyone can join . 

On the night I \' iSited 1hc g roup. 30 
meinbers gathered in 1wo rooms or a 
compre hensl\•e school in Wilham. fo r its 
month ly meeting . 

They loo ked at printers in operation and 
listened to a Microvoc sound system (.su 
Monitor, May 20-May 26) set up by local 
dea lers. In addit ion. members had the 
chan ce to get hands-on a bunc h of Bcebson 
di splay. 

Among the membe rship . which in­
cluded husband-and- wife teams. school· 
children and professionals. several pro­
jects we re brewin g-such as deve lop ment 
of a toolkit program. building a modem 

and variou s types of interfacing . 
Andy Purki ss . Nam eb ug's general 

secreta ry, said: ·we always intend ed our 
meeting s sho uld be mor e t han j ust sess ions 
for people 10 play Snappe r. So far wc·\'e 
had a number of guesl spea kers on topics 
such as Basic program mucture and the 

developm ent of the micro. Wordwise and 
disk operatin g.· 

11..ts•tti.a.-•il ii • ~~ 

Rcce nrly group members le n1 1heir 
experti se to lhc Chclmc r Mini-Marath on 
race organ isers and the y'll be writing a 
progra m for next year's race to keep track 
of perform ances. In the mea ntime , the y 
plan to evaluate a Hobbi t floppy tape from 
Ikon Comp uter Prod ucts . 

Namcbug is anot he r grou p with com­
munit y awa reness. Dave Watts. lhe chai r· 
man. said : 'We' re very anxio us to give 
assistance to disabled peopl e in the a rea 
who have an interest in micros. We 're 
prepa red to a rran ge lransport to and from 
mee tings or even visil housebound 
people.' 
~ Namcbug "-:: Sllth Form Centre, 
Sptnki: Lane, Witham. Essex.-......,; 
Sttond Thursday C'liCf)' month al 7.JOpm 
C....: Dave Watts, 0245 3.S8127. 

~~it:tel Norman Carey on 

""'*"'-- UscrGroup.Mccbonb<st 
Sundaydmooch Su"'O. Nc .. wm, 
f:~::l, 41b,rmanc:lo:w! . 

.,a, ~ BBC M K'TO U"'t"n Grwp 
MttlUI The Pn ncc: of Walc:s. 37 
For1unc Gree n Road. Df1 Tuadlo)'t a l 
7pm Wldcr an,eo(~ l,l ls•nd 
upc-msc Con1ari Dr Lttl 

~:;'.}=~ti· c 
A\'Cnue. l::NWJ7ST.r.«>3 
011>1 
,.._. ArNlla('/l;hcroU~rGroup 
MccH at Boa1mans Atmi. Mardi Lane. 
Prnton. on last Thunib yof moruh 
Sub6.lS.COflt1C1DuncanCoul1tr, 
Mcmbtrs tup Sttrt tary, 8 Bnar Grm't, 
~:r~on.Lanca~tmc .0772 

.,,._ UBC MKTO User Group mccl5 
~chr~t\"CKhool. Wuhamon 

~l~~~~J.~~f~7hr::~ 
c-,,1 
t.... Coma1Utcr0n,up Mcct!a1 

=~i~~5°&n,aa 
John Colhni, 7574111 - ­......., . S..b!..0.50C......1.ac1aot, 
Wool. lJW.,,dGm:n. 8.,-nslc:y. 
Sov1hYorksturc.02268S084 
~ Mccua t ArnoklSchool, 
Blackpool, on th11d Thu rsday o( 
mon1h Ct1t1t1C1 lhvidJarrctt.197 
Victorwi RQMI. TborntonClc:•·clcy-.. =:.=rn.:!!';a,Thc Physo 

Sandra Cinndhon 

PCN JUNE J..JUNE9.198..l 



1..-IIM Niltla. Contacl furry M1ks. C05MAC - lt1tt' le~hcrs<.:en1 re.~r1tlo«IKc»d , 
Dcpilnmcnt ol Bus.llC'" Sludin. Nonh COSIMCU..S Gr-.. Conuic, J1mn 0...- Pn-ry llealthC.rc O rovp B1rm,ngh1mBII IA R 
London Pofytcdlnoc, l loli.:i..-~y Ro.Ml. C'llnn,n&h:am. 7 11:am,...·dtnCourt . ConlaCI Dr Al.new Malcolm. Bnt!Sh lMll*pM S,... Wot Midland RML 
LondonN1.01·6072789 lbr mwdtn Road, Lu100, S%:ec=.·ifi!:~~:.z.. UscrGroup Con taCISpcn«r lnstonc. 

~~~~:~;:~.8N~~t Bcdfonktnrt, QS.&2 • 2J9l4 . do.59 Avenue Road. Leam, ngioa Spill. 

"''""" ...... NlcRM L ),,(j()ZUM"t0roup. -- ......_ -Mcc.llaolMl('fQUscnOrwp M ttH moa.thly al Mocro-E'"'ncontct 
.........,...., P'Jopostd n("W club 

5,E,~~ ~ m 

NeW1kllcr Con taCI M«hrom. 1·2 E41ta1hon Centre or 1he Pot)1ec:hnic 
Con 1K1 Gniham Saundc:n. U h ont ll anov er Slrec1. London WI Coac:hL..aneCamp.n.Subs:15. 
Slrttt, Guide PoM. Nonhumbcrarld ......._ TRS-l!OMWICaland Con tK1 Mr 11.atrldd or Mr Reed . 

~~ ~:::ys:i~~~.~r~. = L..abora1ory U$Cn .Nc .. "$W1tcr.C(in 1aa 
~ntN~:~~P':, "!~~~06.l l Or Romnwn. The Rcwtnq,. 

c!~B~=:~:: .. ~ ~ Dnip.O...Clllllt rn«tsa1 

/'ilorth,.·,ck Park ll°'(lfl al. ll arrow. 
Mlddksc x. ~ Rcscarch Mact11ncsN1t~ 

Ave ni.IC, Woodley. Re~.hr\J; RG~JDF . Utcr Gro.p Cont:aa RML. Milt 
07l4661-49-I. g::.i::.!~~~~t?da~f Slrttt,Osney, O ldo«I OXlOBW ,0863 
........_,R c~alGroupMce1s:a t 

,_ . 
Charles Da..,..111 School, b., l ·Lane. 2~Coa 1ae1 lan ipp:rf1dd.2? ~ RetcardlM~incsLtd 
Big.in lhll. Kenl. on 1hird :,md fourth Brooll.dalc Court. Bmham. Dc\'OII. ~~'°:'.'~~~7r'&~1

~~1~Y . Thundayofmonthat 7.)0pm Subt; Bru.h .am S9'22-4 

~~;:i':::t·,~:,:~'}:t 
""'"""' 

.......... 
Cohcn.JOB~cr Road.Nc •bu ry 

.,....._ Educ:aoon ZXID"I Uwr "'"" ,....IIZIOICU..- ...... Con 111:1Noc:I 
Park,llford.Ea.ws,Ol ·Ynlll9 .......... ic.- U.. C...,. Mtt t1.a1 W,lliams.07 •2588058 . 
Selltll....._ Mc,ru:11112York GrOUf). Subt.: £2.50 Con1X1 E n( 

Dave nports Socia l Oub. 0'1!n, -,nc: """*'-l ntcrn at ~Sha rp Utcn 
Strcc:t. Stourpott,()ft·~ ·crnonllSI 

~ ::" R!!f~ :~~r'!:,=a m Strcc:1. H1rmml,lwn on 1he lu( Group Subs: D. Ne,.1ik1tc1 Conlan 
Thu!l'h•y of mon1h. l ie.., a .. a,lablc- ~rt~st:'=:!·.'l:r..1'i:";:;. =/;1~·~·::!:~, Pl11:e, ..-,th bu!-innt progoimffll nJ probltmi 8 129DS . 

......._, MUSE .Suk;(IO.<tudt n1 . Con 1aaMJ Mcmm.,11111 a~ ·e 
!6.50.Na1.onalbodyforro-01"din11 11n, --- Abc:rdccn.022 • ~26 . 

addtCS5. =~~~~.:~~r~!J"~::r . l-. Sharp MZIIOK UwrOrovp 
.......... A nnualMOl,5;£6.50 Con taa Joe: Stree t, 16Elmhun.t Or1,e. 
GrwpllC'wslc:ller Coa taaat57 Sycamore Road . Amcri.ham. l lorndlurc h ,Eac: .1RM II IPE 
c.blgh l laHRoad . K~r .Stoke· Buc\ 111Jharnsh1re l lP6 .5E O 

= i"."'i~,~~ ! .~~~~a1han on-Trent 

"' ...,_.."--UM,'"'"" Mccu at 

~= ';,-=~~~=;~~on. Ireland . Subt.: 0 Coo1ae1 Oair muid Mooallotcl , SI Jall'IC$Strect, ~~H~o2111 LldS,CU Lane. Leed,; 

Middleiu.01·9nl}o&6 
~~ =r:J: ~~::'l!'~, n ~~i!~J;:,~,:·t:~r:. s-wt. SM rp M7..80 Utcn Qub . 

W....,., Mec:bon ~ Monday or 
........_ btuc:auonal Utcn Group ~:~r:!c!:~~~r . 

~~~. ,~:~o~=n~~.:!~ Offshool or nauo11.1I TR.s-80 User< ........ Somcnel BA21 •AE . 
Lane, Lc:1chmorc ll e11h. Wat ford. G«NJ1.Coa1aa D a,'Cnc:1chc 1. ll citd 
llcm.01·77971•1 Teac:h.Bcll'OftJ'1tldFirsiandMiddk ......~ ........ u.. -S<:hool. Bcaoonsrocld Road . Sout hall . ...... Si.ibt;O. Moothlync..-)lc ttu. _ ... 

Mtddlc!!Cit SAE IOJ lludson. 6S....,.borough ~l ~J~~~?c:t~!:t' W~ M,mancl :~1 ·~;!ci:~1
~;::'br:a; nU M'r ..,..._ "'"' L..ancbh,rePct U11tl"l Microcompu1c1 U11tn ,n Educa t,on. ~~f~u ZX Computer Club. Oub . MttltalA rnoldSdtool. 

~~;:,
1.~lb~~W~~.!u. ?o..,.~g:;;~: t~1~ ~ ~~ss, 

= ~~on~hc:J~:.!1.u1r;t'J:eor ia 
Gc:ncrallhOllt hlymtt llfl$,~ IICf 

Bron,sarm-c. Worcntc:;:l ,rc 861 OJT. Equipment for h1rc: . .q"!ttl.1hst 
Road, Ea~ Thorn ton. 81xkpool 1'Y5 .... ~,k"f.J:~~f,81tat1sccrd a ry , 3ST. 
s..e..,. u-. 11,-~ ..... OW.w.tlllcU..-~ Subs:15. 

Nc,,,"Slc11c, Contxt Ton, G,a,-n. 19a ~ .Sl nclairUM'rGroup.Mc:cll 

i:!.~!.';,:~e~f5'.:N•2
eomJ" oo 

,.,. u..n...,.. Produco nc1W51ettc:R 
"'"' End.St rttl. Somrrw t . lM.58 

fonhn1&hdy. Coa 1aa RIChard La...-1, 
androvcna, ·anc1yofmactuncsSubs •sJ.59 102 Prcll)plcRoad.Colchcstc r . 

NU..GirNf«:niii41f. ContlCI Richard CUO Con lld D.a,,d lt usba,w;I. 2 ..... 
Dycr,))ParhamRoad. llfitld , Gorlcscon Road. 8ranki(Hne'. Pook, 

""' 
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~~·=1~~~£:?!2789, Frcdc:~ Bm•- n.421End1 kel.anc, ... Jl ul1 IIU68AO 
OSIUKU..-~ Con 111:tRicbard 

f,:J:;!~~ii8
.~·t~~i~&h fX·!50CH' Ekn, 12 ScnMrlcy Road, London 

.....,..., pu1cr . MC'Cuat 
............... U..SO,...,. Con 1ae1 ,x .soo-,u...~ Con1ac1 SWl l60S 

zx~1crQ-nue, 17S11tttlin1 
57Clou&h 11&11 Road. K1t~o.-c , Ma• Franas. J8Grymsdt kc. Gre11 ....... ~LiC:~;t::.::::=~l,; •. 2(,1) Stote-M-Trc.n1 . Slatfords t11rc M...s.enden,8ucl: 1npwnsl11rcllPl6 

OLP. l"Nt.el u..,en... Subs : ( 9. Con tac, _ ... 
Nick Uu&ha,P0Bos52. PinllC't. &.MM. Nat lOI\M 2X User Clu b 

....., . Propos,eddub C(in1ac1John 
MKldlesu llMJFE. ~=:~!~=r.~:J=.~~~1(1 lngttam. n Ard-.'IC'k Stree t. 8 umll'y. - ,,,, 

Lanct1Wl1tc SacirllJfl.._....~ ..... Coun.l...ondol! WS 

$!u:Fd1~?00 erra.,.. Si.ibt:O Ne•'Slc11r, . Con1aa ~t~~!~Ou~~~1. t.eMN. Sincl• •r Ui!Cr Group. Meets at 
Anthooly Camp. 01-J1l 70S4. 

C:ampon Road. W'ldmct End. 11,p ~~:!~B~~~~~ 
Com munity Cc11trc C(in1aa Robin ....... Wyrornbc:, 8 1oekmpmslurc.Ot94 

~':c1~.~r'o1~ ·ay~ ~1Cof Bardbcc:r ...... -U...C:,..,. NC\ll"cttcr . """' ......._ Pl'OpOlt'd dub Coo1ae1 J Blair . ConllCI Lc"'ulla,d.ooS PAC E., 
............... PDPl I U1e1 Group """""" 1 Bcac:h Road, Cromc:r.Norfoik.0263 TIN: OldCoacti l lousc.Coun Row. ~P[~T;::Z7i?if~ftc ns,.en.c::a.. PrOIJO'(d l'ICW'dub 

5128-49 ~~,()ft-SCYCm, WOfcu tcrWRS :r. .. ~~~c:::;~~.63 
~ '""' ~'t;1~.~!..~~, .. ~,e c-.ir..... Compucolour Uscf'5G roup 
UK Mttli ill Con,mun,1y Crn1rc, -..C.AlllleSlOO - At.S«Nllion. Suti.: !6 . NC"'W5kt1CI. 

f!kmC:::C,~·:~.r~si:,a )'Cir . -.AN1aSIOOU..,. '""'9- SQft•-a«' UKP'lltU..erra.,.. Cootaa Ake ,ohwvc- avallablc oncastcttc . Con111:1 

u:c:h.ansc. d1K011nt Con1.c1 Oa\·e 
Wood. Wunl Gra mm.a, School f0t 15 Wood landl Road, Won,bournc. 

AustrallaandC anad.i Ne...-sk:Ucr. 
WC.1\"Cr, •I Dore A\-cnuc.N orth Boys. Crots Lane. Bcblngton. W1rr111. Stafforchh11eWV 50JZ. \TJ:!"' libury Con 1ac1 Pcl<cr lhncr. llyken.h.am.L ,ncolnl.Jo/681.Jo/ McncfMde LGJ JAO ....,..._ ZX Amateur Ra,jio Utcr 

, :crtf:J::.?:::~~ 
Group Ne•'!okltCI Contain Pall.I ,_ ... ....... Nc~an. J Red Uousclanc. Lemon . 

I« ..... ,....~ Suffol k SAE ew.cn11al . No lclc.honc 
'CMI ...... ActUM,tC..,. SuN, f:1 

Adm1111St1atcsOubSpot800 cnqu,nc,. 
....,. c,,111 u... c..-,.. Sum. a. mc-c1, N~ctlcr.add-ons Con tlCIJohn (~on f>rotcl) Con1aa s.m,,. 011,kfford ZX.8118) U,cn 
mor.1h/y1nDublina rea l'iic"''Slc11c,. N~. Rcm§0(1. 18 George Slrec1. tc«elary. Rupert Steck. St John's &,..~~i~~1~=~"." 
t~PE_ I~~~l~~· 

BrichronHN2 I RII 
CotkJC.O d ord OXI JJP . 

Guddford, Surrey GUl ~PE . CMSJ -~ ""''· Sof1:-,arellbrary.nc•"*-ller.bclp . ............. TYC-C...,. -·- s.m,,. ZX:80'81 U11trOub. Newsk:ucr . 

St=. ·~E~~/~0·,~1~n =~~~.:.r:nr""m:· .,...._ RC$Catdi MK"h111t1llKIZ. tni~~~.n:;~~~ ~~ ContK1 Pcle r Sm1th.B1r m1np,.. 
0691. 622Uahcr-4pm Eduail!Oftal Compul!RJ Q-ntrc: . Camp 72 II> 

l'CN JUNE J. JU NE IJ, IIJSJ 71 



.. 71 WMl:S..-.. 11:ass«hZ.X M,noU fer 
Oub Con1.-:t P~i.alKmg.2!'i firTrtt 
Way. llassod. s. WntSu~!oC, 

12 

T1us..tr11111NU 

~Ti~~~~~:.1M~~ lSn~(6 Con,~IYouldc". 

.._...._. 11UscrGroup. PI-OpOo,Cd 
newdub Conuw:cTGmnshu,.21 
~~ ~:~ 1rcct. loft1>1ghl. 
.._...._ Tl~U..trGroop 
Soft•·art. d,11a llbranct: (Ofl t;;l(t Cbm 
Cadopn. Dcputmtnt ofCOl'llputcr 
SeM:na:.UR1w-r..11yofM.1ndlcS1crMIJ 
9PL , .... 
r..,..u_.""""-~ t• Nc•·ilkmr. 

;::;:r;:a=rld~ri~a~r~f«I, 
Londof'INW l .01 ....028137 -.,......_ N•uon.;ITRs.JIOU..er 

Remember 
Let us know about your micro club or user group 
so we can be sur e the information print ed here is 
up to date. Drop a card to Sandr a Gra ndison, 
Listing s Editor , at Personal Comput er News, 62 
Oxford Street , London WIA 2HG , or give her a 
call on 01-636 6890. 

Group Meeu 11 Adam 61. E~ Pub, ls1 

r=;;:;'!.-Of;!.ht.t!ta'.l'am Otl 

Nc:~ttc:r.)Oft•olrelibnry. Col'llaict 
M1Chac:IG1bboni. I NcwS1rcct.Cll'-1k: 
81om•irh. B,rm 1ngham 8381JAP.021· 
702260 
~T RS-8>UtcrGr'Nfl 
Contxt MKhacl Dean . 22 RoughtonJ. 
G• llcyw()OO. C'hclimford. bicl 
...._ NonhE.astTRS.l!OUtc:r 
Group M«t ut lnf0rma11on 
~~~1!,;rrJ;.:s~~ 
Ennch Tc:rra«. Non h Gat~ad. 
Coun ty Durham . 
~ $.tvttl)l,TkS-fl(landGc-N(' 
Uw:rGroup MccbalM •n- ll!J'!nC 
I IO!el. M1ltor, Road • ..e<orl<IThun,d.,y, 
ofmor11h, 7.J0pm Ccmtxt l.>Kk 
Mack,c:,)WancnderParkCrCiCCnt, 
Edinburgh Ell9 IOX.Ol1·2296032 
We ff WIIM. T RS·t!O U1er Oub M«IS 
•• Londof'I IIOld, R -dcon b$1 Fnday 

'"' 

32K Rampack For Your Vic 20 
Special Offer 

Choose any of lhe following Gemini software 
cassettes 

requiring 32K memory. 

1. Database 4. Invoice Statements 

2. Stock Contrvl 5. Home Accounts 
3. llailinglist 6. Commercial Accounts 

SPECIAL PRICE £59.99 (Inclusive) 

Send IO: PLUS IO, 31-33 LOWER ROAD, HARROW, HA.2 ODE. 

SOFTWAAE1.0 2.0 3. 0 4.0 5.0 6. 0 
32K RAMPACK ON ITS OWN £49.99 0 
16K RAMPACK ON ITS OWN £37.99 0 

INDIVIDUAL SOfTWAAE 
PACKAGES£19.95 1.0 2. 0 3. 0 4.0 5. 0 6. 0 

Name .. Address ... 

Tell.No: 
{PIMNlat~OO.., 

0.,-10...,0..00.... 

PCN JUN f. J.JUN E9 . 198.3 



TNs week PCN Data.basics lists a seleccion of add.ons !Of 'J0',111 micro. PCN 
keep$ you up to date in three-week c:yc:le$, listing peripherals, then software, 
fol6owed by micros. 

Printers are best calegorised by print-head type. The two most common 
melhods of transfemng type to paper are the Dot ma tri x and Oal1ywheel 
tednques . 

A dot matnx pnnter uses a row of pins which are programmed to strike the 
paper through a ribbon and form the character as a pattern o( dols. 

Theda~actsmorelikeaconventl0naltypewr 1ter , thecharacterset 
being pre-formed on a whee l with each characteJ on a separate spoke. As the 
interehangeable wheel rotates it is struck by a hatTlmet' 10 form the charactM 
Impression. 

Dot matrix prY11ers tend to be taster than daisywheel but offer lower print 
qua lity. 

In selecting a printer make sure the ln terf1c e on your computer is 
compatible with lhose available as standard or at extra cost on the printer. 

The• s,gn means the interface Is inetuded in the price; 0 means you have 
a choice ot interfaces included in the price:+ means the inteffacewifl cos1 
extra. 

Max Bllud ret e indicates the approximatecharacters·per·second rate as 
they are led into the printer. 

The buffer stores characters sent by the computer. The printer can take 
characters In chunks. 811 a rate qodcer than they are able to be prinled. 
somellmes allowlng the computer to be lreed fOf tunher use. 

Lines .,_, Inch indicates tht maximum number ol ~nes printed In a vertical 
Inch . Characters per Inch can be vanedon some prinlers as the typesizes 
themselves can be ed1usted. 

Maix:lmum print speed as indicated by lhe manufacturer lends to be a linle 
optimistic. MH lmum pri nt po11tlon 1 tells you the optimum number of 
chalacters lhat car, be printed in one line by the smallest character size on the 
printer. MH lmum paipet width Is the wkSest paper the printer can take. 

Size represen ts the space the prioler takes up on a desk top. The weight 
of the printer is given in kilogrammes. 

Mulmum copies indicates lhe nurnbef o1 carbon copies thal can 
realistically be produced at one time. 

UnMrllnlng puts a line under characters 'M'11ie bold type thiekens the 
characters iomake lhem stand out True M soen det'1 indicates that the print 
method allows lor lulty formed lalls on letters such as p,g or q 

Proportion a l spacing puts the same space between characters whether 
they are a long ·m • or a shon 'r. Block g,..phk: 1 builds up piau,es usmg 
rectangular blo(;ks, while High Relolutlon Graphics uses smalle r dots . 

Bldlrectlonal means the pnntercan save time by pnnting lelt to nghl and 
then doing the next line backward s rlgnt to lelt. s.tr. larty, Logk: Seekin g 
enables the machine to save ITIClfe time by printing the short lines without 
sweeping over the whole width of the page. 

Feed method• comprise fanfokt wtlich uses cootinoous s1ai,ooery 
sheets lokted roed·map style drawn rl to the prin ter by a tractor mechanism. 
The tractor oog !its into holes in the fanfold pa,l)el' and takes the paper past the 
pnnter mechan,;sm. Roll ls a roll o1 paper that feeds inlO the printer . usually 
using fr k:Uon teed where the papef is gripped between two roller s. 
iypewr11er·sty,e. Cut sheet Indicates the printer uses smgle sheets ~• a 
typewriter. 

Dl1tr lbutor :tolindwhichcompanydistribotesaparticularadd-on ,usethe 
OOde listed in this column to refer to the distributor table. 

The table Is at lhe end ot the ~stings, and gives the distributor's name and 
telephone numbef . 

1~11\,l~lilII i Iii I I 
1 

l1tlnlhl 
I i1 t l 

,~ I h I I i I t! ! d 

£833 °"" • • 0600 ,.. 6.8 10.12.15 17 196 15.5 56 X37 13 • •• • Arl«lex DP9000A -- £1,31il7 M 7d,9x9 ••• -2700 ... 10,12.5.15,1&.7 200 100 .. , 4()JJX57 "' • •• • 
Medex DP 9001A £1,397 M7x9.11X9 ••• 0600 2700 8.8 10.125.15 .16.7 200 132 •. , 40.9X57 138 • •• • • 
Anedex DP 9500 £1,397 M9d ••• 0600 700 ... 10,12,133 200 178 "' 39x589 " • •• • • 
Anedex DP 9500A [ 1,397 7x9,9x9.13X ••• 0600 2700 8.8 10.12.133 200 178 155 409X70 .3 " • •• • • 
.....,.110Pi500l. [1,295 M 7x9.9x9 ••• -700 ... 10 150 132 "' 39x5911 18 8 • 
An9dex DP 9501 [1,397 M7x9 , 11)(9 ••• 0600 700 8.8 10.125.15.167 200 220 155 31il)l589 " • •• • • 
A.r.o1110Pt501A [1 ,397 M7x9 , 11d ••• 0600 2700 ... 10,12.5,15,187 200 220 15.5 "4)Jlx70.3 18 8 •• • • -.OP"'°" £1,489 h9.9x9. 13x • • 0600 1500 8.8 10.12.15.164 200 218 15.5 409X70.3 16 • •• • • 
Anlde11WPe(X)() £:2.616 Mup l0 18x 20 • • 10200 """ 6.8.12,UI 10,12,16.7 285 220 15.5 4$7X749 25 • •• • • ••• 
ASP3500 ton M9 x7,9 x9 0 0 - 80 8.8 10.12.165 180 217 .. 51.5X40 .5 " • •• • • M1 
BrocherHRI r:m 0 0 00 -2000 4,5.8 10,12,15 "' 198 16.5 381X 7! 2 " • • • J1 
c.nonAP<OO £1 ,140 0 • • 1 10200 .... 4.6.1 10.12.15 25 .., 15.5 501X482 "' • •• • • • • • • 01 
c.ntronca 158 4 - M9x7 • -... • 5,816,10,16 .36 150 80 10 31x368 10 ' •• 81 

c.n.on.:. 150.4 ""' M9x7 • 10<00 768 8.8 10.12.16.36 150 132 •. , 31.1x35.5 91 3 • • • • • R1 

c..oiat52.• r:788 M9x7 • 19000 ,.. 6,8 10,12,165 150 217 •. , 381~35.S._ 91 - 3 
.,_ ·~ - • •• R1 
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"°'""""*'" ""' M1 1xl • • .... 2000 6.9 ,12.18 5,10, 16 5 ,20 132 " 52.6x37 I " • • • ••• • c, 
c.n..ra, .... , .. , M9x7 • NA ,.. 6 5,8 l l ,10,Hl36 ''° 

,,, ,o 31 h:35. 11 ,o • •• • •• .. 
"°'"""'""' [ 1,88 1 M 7X9 • + • ..... 2000 ... 5,11,8 25, 10.12.16 .5 200 192 " 45.7x55 .9 " •• • • • • • • • • • .. c.n..rb"'1 [1 ,955 M 7x l • + • ,,200 2000 6,8 5 6.7 5 .125 ,132,15,16 5 200 ... 14.5 56.9lC45.7 11. 1 • • ••• ••• c, 
c.n..rb 303 [:2,420 M hl + • ,0200 <OOO 3.0.11 .12 10 ,12,13.2. 15.16 5 200 ... " 56 9 x 45 7 11 .1 • • • ••• ••• c, "°'"""'*,,.,. m o M1 1x9 • 2200 ,,, • 5,1 .3,10, 11.7 ... ,32 • 36 1 JC279 . .. • • • • • • • c, 
c.n..rb 730.• t71l6 M 11X9 • .... "' • 5.1 -3,10.16 .7 ... "' • 36.l x 40 6 72 • • • • • • • c, Con,,,,,,,....,,. 

"" M6><7 • NA N A 2 5,10 .. 80 ,o 36 1 x33 .. 3 •• • C2 ~- [1,c:0 M 5xe • N A N A 2 5,10 ,so 250 " 514lC36 .I ". 3 • •• •• C2 -- OP55 [1, 5117 - • 29000 ,ooo ..• 10,12,15 .. , .. " 444lC&QA " • • • • • • •• • s, 
0..Products M100 [1,790 M9x9 + + ' N A NA ... 5,11,10.16 .5 ... ... " 117 5lC59 A 27 • • • • • •• s, 
0.. ProductsM120 [1 ,74 1 M h7 + . ' N A NA ,., 5,10,187 •80 220 " 117.S'lCSIA 27 • s, --M200 [1 ,97V M7 'lC7 + . ' N A NA ... 5,101.16 .7 ,.. ,.. 

" 117.SlC59A 27 • s, 
0..SoulhOS 180 Cl.ICM M9 JC7 + • . . , .... 2000 ... U ,1 25,10, 12, 16.5 . .. 217 15.5 I0 9'lC406 " • • •• 02 
Olllblo$P 11'P11 £2. 127 - • .... 258 ... 10,15 .. ... " !569x483 27.2 • • • • • M2 
"'- 630 £2,127 0- • .... ,.. 6.1.12 10,12,15 .. , .. "' !569'lC48.3 27 • • • • M2 
OMP 100 '"' M5x7 • • 1200 2000 •• 105 50 .. 9.5 40 6x209 " ' • • • • r, 
OMP200 "" M 9x23 • • 1200 2000 ..• ,o ,20 120 " 41 9'lC34.3 75 3 • ••• • • r, 
OMP ... "" M 7X9. IJX9 • • 1200 2000 ... 10,12.16.7 , .. 220 " 81 9X40A " 5 • • •• • r, 
OMP500 £1,<»9 M 23JC9 • .... 2000 ,., 10,12,18 .7 220 220 " 51 4 JC33 12.7 5 • ••• • r, 
OMP21 00 ...... M • • 1200 2000 U. 12 10.12.16 .6 ... 232 " 552><36.1 20 • • ••• r, 
OflE6820 .... M9JC7 0 0 .... 500 ... 10,12 .5,15,18.7 ''° "' "' 547'lC476 ZI 5 • • a, 
OflE0030 (1 ,300 M9x-7 0 0 .... 500 ... 10 ,12.13.3. 15.17 , .. 228 '55 64 7'lC478 23 • • • a, 
OflE8"0 £1,370 M9x7 0 0 .... 500 ... 10.12.13.3 ,15,17 2 .. 220 '55 64 7X478 ZI • • • a, 
ORE N 10 £1,585 M9x7 ,9x-11 0 0 .... 500 ... 10,12,13.3 ,15,17 , .. 226 '" 64 7X476 23 • • • a, 
OflE8925 £1,660 M 12><1, 12x20 0 0 .... 500 . .. 10,12,15,167 ,20 226 '55 64 7X47 6 ZI • • • a, 
DAHIO ''" M7 x-9 0 0 .... 258 ... 10.125 .15.175 80 , .. • 41 5x30 7.5 . • •• • r, 

""""' me M7JC9 0 0 .... 2000 •• 10.12,15,165 ,20 22' '55 48.6x30 .3 10 .5 3 •• • • r, 
""5 250 £1.431 M7 x-9 0 0 19200 512 ... 10,12.15 250 , .. • 61><45 25 • • • r, 
DWP410 "" """ • .... 2000 . .. 10,12 25 , .. " 80.3X 196 " • • • • r, 
"-M XOO , .. , Mix-9 ... 1 19200 258 ... 5.825 ,10 .16.5 80 132 ,o A08X 38.1 5.5 3 •• .. 
Epeon MX80 FTI /3 "" M9x9 ... 1 19200 258 ... 5.6 25,10 ,165 .. ,32 ,o A06X 38 1 77 3 •• ., 
"-M X82 "70 Mix-9 ... 1 19200 258 • 17.2 80 ,,. ,o AO 8X361 77 3 ••• •• • •• Epeon MX IOOFT1'3 .. ,. M ... 1 19200 258 • ,e5 ,oo Zl3 155 58 7xAO ,o 3 •• • • • •• Fecit 4510 "" Mix-7 0 0 0 .... "' ... 6,12,16,175 ,oo 132 '" A2.5><34 1 • • • • • • A2 
Fac:iit4525 £1,150 M9x9 0 0 0 .... "' . .. 5,85,10, 17 280 132 11 5 46 .5XM6 13.5 5 A2 
FK114542 £2,300 M 9X 1A ... .... ... ... 10,12,15 250 Zl2 .. 64X457 .. 5 ••• • A2 

' 830 £2, 179 """ • • • 1200 258 3.U 10,12,15 80 '°' " 5i7X ..... 9 ,. • • • • • •• z, 
Gentr .. E ltelrie 2030 ""' Mix-7 . ' 1200 ... 2 ... . 6.8. 12 10,13,Ui 5 80 "' 15.5 S411XA76 .. 2 • • •• z, 
Gener.iElldric: 2 120 £1,751 M9x7 . ' ,200 ... 2 ... . e .a.12 10,13,16.5 ,so "' 155 S46 XA7'5 .. 2 • • •• z, -- GP300 £2.287 M 9 d.18x25 • 2 19200 380 . .. 10,12,15 300 120 13.5 52X44 5 20 5 •• • •• • • • u 
Gener.I P*Rer GP300L £2, ... M 9x9, 18JC25 • 2 19200 380 ... 10,12 ,15 300 132 135 635 X51 5 " 5 •• • • • • • • u . "'" M 7x5,9x 8 .. . NA 37 . .. ,o 125 80 10 38 7X32 .5 .. ' • • • 03 
ITTSw'ift334 2 £1,719 M9x7 0 0 1200 ... 2.3.0 ,1 ,12 10,13,Ul.5 ,so , .. 155 5e ><A7 10.A • • • • •• D 
ITTSw- "'" Mi x-7 0 0 0 , 200 ... 2.0.8.12 10,13,16 .5 .. 2 .. 15 .5 56><A7 ,o • • • • • D ._ £1,667 M9 x9 0 0 0 19200 2000 ..• 10 ,12 , .. ,,, ,, 6e8 ><50 2 227 5 ••• • • " , _ ....... WLX213 £UAO Mtx9 + • .... <OOO ... 10,12,16 .5 180 "' " 57 1x 43.2 " 5 •• • • T3 



LX2'7 £2.242 Mixi + • .... ""' . .. 10,12,16 .5 180 218 15 57.1x432 " 5 •• • • ;-- ~ 
MiaoP.npher•99G £517 Mix7, 11Xi • • -- ... 10,12,185 100 138 •• ,U 1X273 ., 2 •• • • •• • T3 
Miao Penphe,. 1500 "'" M SIX7, 11Xf • • .... 8102 ..• 10,12,185 150 "" 15 58•0<399 112 2 •• •• • T3 
MT120 1 '600 Mix7 + • + + .... 132 ... 10,125,UIS.20 "" 132 10 34.3x24 t 75 . • • • ••• • M3 
MT 120 L m5 M f,c7 + • + + .... 132 . .. 10,125,115 6 .20 100 132 10 343:.:24 1 • 75 . • • • • •• • M3 
MT 18021 £1,&45 M7x9 + 0 + 0 .... 218 ... 10,US.6 200 218 18 56.9x78 .2 88 5 M3 
MTUI02L £2.200 M J)(f + 0 + 0 .... 210 ... 10,1156 200 218 10 559)(78.2 8.0 5 M3 ..,....,, £1,966 Mi)(7 • + + .... 220 3,4,11,S.12 10,12.5,168 ""' 220 " 6,61(45 .7 ,. 5 M3 ..,....,, £2.1~ M f,c7 • + + .... 220 3,4,6,1,12 10,125, 16.8 ""' 220 10 66K45.7 38 5 M3 
MT420 1 ""' Mf)(7 • + + -220 3.4.6,8,12 10.12.5, 16.7 200 220 " eex,s.7 ,. 5 • • • M3 
Ml ,420L - M f,c7 • + + .... 220 3,4,6,1.12 10,125, 18.7 200 220 10 66X45.7 38 • • • • M3 
MT 140 1 £1.5i3 Mt:ic7 + • + + .... 2 1, M 10.12 5, 18 8,20 180 218 " 48.3x24 I 75 . • • • • • M3 
MT 140L £1,aeQ M f,c7 + • + + .... "' ... 10.12s.1ee.20 100 218 " 48.3X24 .1 ,., . • • • • • M3 
Newbury um 1550 "" Mt:ic7 0 0 -2000 ... 5.6.85, 10, 12,17 120 230 15.5 551hc31>-5 ,, 3 • ••• •• • Nl 
Newbury LatslOA "" M f,c7 0 0 .... 3000 8,8 • s.u.s.10. 12.11 120 132 10 S511X28.6 8.5 3 • ••• •• • Nl 
Newbury lam Nl.40 £1,478 OOO 2""' 2000 M 10.12 .. "' 15.5 55.tx,:u ,. 2 • • • • • • Nl 
OKI MlCl'Dline80 "" M 5lC7 • + .... 258 ... 5,10,185 .. 132 0.5 342X24.5 8.5 . • • •• Xl 
0K I MICl'Olinit82A £425 M9x7 •• + 1200 132 M 5.8.3. 10.165 120 132 0.5 361x32.8 ,., . • • •• Xl 
OKI Mla'Olline83A , ... M9x7 • • + 1200 132 ..• 5,8.3. 10, 11 .5 120 132 15 51X32.8 ,. 3 • • •• Xl 
OKl ~84 "'" M 0 0 e .... 132 M 5.8.3. 10. 12, 17 200 231 15 51x32 .8 ,. 3 • • ••• Xl 
OliYlttiOMS050 £575 M 7x9 • + + ..... 1000 • 10.12-1~.1U, 100 132 • 111)(30 75 2 • • •• 82 
OliYlttiOM5100 [ 1.033 M 7x9 00 00 .... 258 • 10.12.165 1 .. 220 1'75 592)(401 " . • • 82 
Olr,,etti OM5200 £ 1,351 M 7x9 • + + + .... 258 • 10,12,11.5 200 220 "" 582)(401 17 . • • 82 
OliYlttiOY·2 11 ,.., - + • + • .... 1000 • 10.12. 15 .. 108 " S,41)(32.8 11.3 . • • •• 82 
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- · 20 ri.012 M + • .... 1702 6.1.12,16 10,12. 13.3,167 ... 227 16 58)(425 20 . • • • • T3 
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Son:1Sl.P1IO "" M • .... 136 6.U 10,12 120 138 15 51x36 13 5 • • • • • • 512 
SonlSWP20 Cl ....... - • + .... 2000 ... 10,12.15 " 132 15 Nx 44.7 22 5 • • • • • S2 
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s p [1,7'4 M • .... 258 . .. 10 150 132 10 71.7X61 50 • • •• • .. 
S)'llirMSy9print·S £1,599 M • - 258 ... 10 120 132 " 717x61 53 • • •• • .. 
~TRSIO OW2 [1.299 - • .... 2000 • 10.12 " 163 16.5 12.4X204 27 • •• • • • •• T1 
T eKU lnAurrlera 743 [1,271 ~7x5 •• 300 NA • 10,17 30 80 ,., 311.1x40 .I • 1 • • D5 
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MONITORS 

These have been $plit into colo., illd mo1M1Chromt . 
krtt11 slit isa d11gonal measurement "' inches. Ne.arty an monodlrome monitors accep1 a '4lftlposltt wldeosignal from the 

computer and most computers are equipped with compo$lte video output. Colour monitors feature a widef ranoe ol slgnal 
systffllS than mooo and it is important to match the outpu1 ~ your computer to the Input ol the m«ul()(. 

All 1IHll0 cllannel witl enable $0Und to be output from a 'l)eaker ln5ide the monitor. Mono tlnl refers to the colourof tht1ext oo a 
mono monitor. Some monrtOfS come WTlh an 111t1·1l1rt filter to rllievt operator discomfort. 

h N wtdti relers 10 the frequency ranoeot SIQRals 10 whidl lhe monitOf can respond in MeQ,Hertz. Doi ru.ohrllCNI indicates 
the number of dots which can be dtsplayed aaoss the screen: lhe more dols. the W rper the picture. 

DIIMflSIGM indicates the IJN the unit OCCl,lpin on the de$klop 
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DISK DRIVES 
This section is divided into calegories cove~ sv.in and Sin now, disks 

Disk csata u,acity is musurecl in kilObytes (K): one kik,by1t • 1.02• cr,aracters A no ot dilb column is lnduded because 
some disk units contain two d1U. dmes. 

Manufacturers can nry the number ot disk oata Irma anel these are divkled irto sectors. Tius HCtorlng system allows the 
inlo«N1tion to be stored and retrieved by reference lo a bm1r'lg mairk on the d•slc so thec:ompu1er can keep trilCk of its rotation. The 
s)'S!em can be h.ard, where reftrence is kept by a hole In thedi$k, Of sofl, where the disk position is monitored by magnetic SIO(llls. 

Some drives h.ave one rNCl!Wnte had for NCh side ol the disk so the b~ has a ct,oic:e between 1iql1 tr Nllbtt-1IC11d 
drives. IS muns thal th8 drim are both single and CSouble·Slded. 

As dtsk technology advinced rt became po$$ible to cram fflOfe data onto the floppy so drives w'i~ le.turee1ther sing It Dr double 
(data) deu lfy. BO means that thednvesare both single and doubledtnsity. 

The m1ertace acts u an lnttfl)feter so the computer and dlSk can exch.ange intonnation. EICh dWice must have the same 
imefP(fle, Ntore a Mui cable connection eanbem,M. The COMtdlt columndowsyou tom.itch thed1sltinttrlaces to those 
induoed lnthedi:skdrifflorivillableatextracost. 

• 
BASF8108 ~r-SOOK -f 1 I ., I~ foseo • .. 
BASFe 11a £27V I 1Mb I 1 I ve l"Eiocil-T OSSO • .. 
~-Xl300 - - ,- l•I ao I Soll fosoo • I C5 
C040 r&7i I 400K I 2 I '°ieoi,.TSSBO ., C6 
C050A c,2, I !500K '° I Botti Jss.BO • ea 
COOOE [589 l lMb ioTeoiii-f sseo • C6 

• ~_!Of_ [:712 ] 2Mb 80 I Boch JosBO ea 
coao eo ]""'1 JssBO t7&5 I 800K • I ea 
coaoo , ... HIMb 121 IIO 
~2031 "" 171K \ 1 I 35 

BofJ IOSBO 
Soiilssoo l• 

• I ea 
C2 """--·- ,,.. 3'3K 121 35 Soll fssoo f• C2 

"""--• """ [1,029 tMr> 121 n Soll Jssoo (e C2 
-C2 

. , C2 
"""--•""' ~_!~'89 I 2Mb [2! 154 I Soft fosOD J• 
C<immooote VIC 15' I = -r11,.-i ,r,.-n;«qss- oo 

""*"'--1:221 ' """ f1f <0 1.,.,fssBO f I I I I• c1 

""*"'--an10001Cj 1 ,-40-j 11o,.-ioseo1 -1-- , -r1 • C7 
eor.ot DMI 9'09T mo I ""' f 1 I ao I.,., (OSBO( I I I I• C7 
Cciniroloeui"Zl.'fi1 =-r,,.. , , , "' , .,., 1ssoo 1 ,-1· .... 
eor.ot DM1 ZL 1' 1 B u1s I 250K 1 1 ! '° f Bolh JssOD • "5 
Conll'o!O..Zl142 --i-,oo,q2J<0 I.,., Jssoo • "' CotwrolO..Zl.2418 ""' ( 500K ( 1 f"' I.,., fosoo • .... 
eon.oi a.ta ZL.291 --, ""' ]1( ao ,.,., 1osoo • .... 
Co*ol 0.. Zl.291" [:4()5 f5()(lr1Mbj I j4080 I 8olh [OS.OD • .... 
eor.ot 0.. Zl.291 B '320 I , ... I• I "' I - ] OS.DO • M> 
""*"OolaZl.292 ™'l ( 2Mb f2f eo ("""'(0SOO • "' CS40 "" I 20CI( , , I "' I - (SSBO . ,- ea 
CS50A £229 I 250K I 1 I '° I 8olh Jsseo • ea 
CSOOE £300 I 5(1()1( , , , "' I .... (SSBO • ea 
CS50F 007 1Mb 11 I 80 BofJ IDS.BO • C6 
csao £523 ...,. ,,, "' Bofl jss et> .,-co 
csaoo £627 1100Kl1l80 Boll IDS.BO • I ea 
eum.n. AS 100 ,,,. 200K I 1' ,. Soft ]SS.BO • ea 
Cunono OA8035 £057 5561( 121 80 Soft ISSBO • co 
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-112S ~825 

-112S LowtEG4C'.>OAT 
LOME0400T 
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TIW,dyMcml 1_!! 
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Trlldl ... 1 
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0..1'3M 
Clldilk 143M-1 ~-Conon X0330 
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F311 
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1i i 

i I h d ! u n . ! § ~ ii 
£370 1021< 2 "' Soll SS.BO • L1 

""' """' 1 "' Soll SS.DO • G2 

''"' IIOOK 1 100 Soll osoo • G2 

'''" IIOOK 2 "' Soll ssoo • G2 
£776 , ..... 2 100 Soll osoo • 02 

""' 200K 2 '° Soll SS.BO • L1 
£25.1 102K 1 '° Soll SSBO • L1 
£311 ,.., 1 "' Soll osoo • A3 

""' ..... 1 n Soll osoo • A3 
[ 1,034 I 2Mb 2 .. Soft osoo • • VI 

£502 .... 5 770 Soft ssoo . HI 
[1,950 l «K 1 '° Soft OSSO • • R3 
E2.1'7 ""' 2 '° Soft OSSO • • R3 

""' .... 5 770 Soft SS.OD e HI 

""' -2 70 Soft osoo • S7 , ... '"" 1 "' Soll ssoo • TI 

"" "" . "' Soll ssso • TI 
£200 '""' . " Soll ssoo • TI 

£380 ""' 1 " Soll ssso • TI 
£300 1751( 2 "' Soft ssoo • TI 

£202 ,.., 1 100 Soll ssoo . 
£393 2Mb 1 100 Soft ssoo • 
£309 - 1 n Soft 

- - - -
ssoo • HI 

[1'7 """ 1 '° Soft ssoo . HI 

£158 """ 1 '° Soft ssoo . HI 

£221 5(1()1( 1 "' Soft osoo • HI 

"" , ... I 160 Soll osoo • HI 

£373 , ... 2 .. Soft ssoo • 07 
£497 2Mb 2 "' Soft osoo • 07 

..._.. 

l~ i i I 1t ;ihi!nn I . I • 
£293 , ... 1 n Soft osoo • E2 
£318 ,.., 1 n Soll osoo • E2 

'"" ..... I n Soll 0500 • E2 
£465 5(1()1( I n -SSBO • E2 
£522 1.2Mb 1 n .... OS.BO • FI , ... 5(1()1( 1 n -SSBO • F3 

"·"° ""' 2 n Soft OS.OD e C2 
[1.200 2Mb 2 153 Soll osoo • c, ,... IIOOK 1 n - SSBO • .... 
[1.14' , .... 1 n .... OSBO • ... 
£1,'31!1 1Mb 1 n Soll ssoo • ., 
£1.387 """' 1 n Soll OSSO • "' £ 1.740 ,..., 2 n Soll OS.SO • ., 
£2.0 13 2Mb 2 n Soll ssoo • ., 
£Un .... 2 n Soll ssso • ., 
[ 1.240 """' 1 n Soll OSSO • ., 
[ l .!.725 

'""' 2 
71! Soll OS.SO • .. 



Soft DSOO 
~ • A3 

"" l .6Mb 1 n Soft DSOO • A3 
[1,133 ..... 2 n Soft DSOO • V1 
[ 1,018 1 .... 2 n Soft OSSO • • V1 
[ 1,121 ,.... 2 n Soft DSOO • • V1 
[3,719 1 .... 2 n Soft OSSO • • A3 .... .... 1 n Soft OS.SO. • T1 ,.., 1.2Mb 1 n Soft OS.DO • T1 
£1,549 , 2.5Mb 2 n Soft DSOO • T1 

MODEMS 
A modem inten'ICtS a computtr and the telephone syslem so computers can communicate over long distancn. h converts datil 
to electrical pulses Of sounds that can be sent down the line. A modem can be connected IO the line directty or acoustically. AD in 
lheCNNCUNcolumnrepr9$111lS c,irect link. while A Indicates acoustic. Theacousticcoupleris liktalemaletelephonehandset 
with a speaker In the couplef oPP0$1ng the phone's mouthpiece and I microphooeoppo$1ng the urplect. A I In this column 
lndica1es that both methods of attachment are available. a..,; rate shows the speed with wtlich the Oita is transmitted. 

The mooem must be conneC'led to thtcomputerthroughan interface. The lnt1rf1c.e column lists the maintnterfam featured 
on each modem. Alyllein.w. means that data may be tramfened at intervals asm illble or u needed. Syncitono111d1t.1 ts 
tnn$fflittedatregularinteM1s.~ 1fllUfers<11tainoneC11rection. ffile Netf..,.. 1ca~tr1nsmrt1rete1vein11ther 
direction, butnotsimwtaneousty. f1tll h,1111 ran$1M$arld rtce!VeS lnfonnation In both directions at once. 

Some modfflls can orlglntte a call or start a fWO..way coovtrsat1on Answer means they can rtSpond to a c;H lrom another 
computer _ ... 

_ ... _ 
l~ J •1 L j d It u 

I ! I I lj 
AJ31 1 £320 B 300 RS232 • • • •• .. 
AJ 1222 £736 D 1200 RS232 •• • •• .. AJA.211 £2<3 • 300 RS232 • • •• .. 
AJ 123< , ... . 1200 RS232 • • • • .. 
AJ12'0 - B 1200 RS232 •• • •• .. 
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CCITTCAT ""' . 300 ·=· •• • °' COS\'22 £719 D 1200 ·=· • • • oe 
DSl2123 [329 D 30°'1200 ·=· •• • °' Sendlltl 700SeriNA £2'3 • 300 RS232.20mo 1 • • .. Sendlltl700S«iNB "'' . 300 RS232,20mo 1 • .. 
SenclMa700SeriesC £309 A 60(H200 RS232.20mo 1 • • .. Sendlltl700S--D £309 A 75-1200 RS232,20mo 1 • • .. Senc1Ma 700 Series E (1 49 A 30CH200 RS232.20mo 1 • .. 
Rtc1i112elSI £782 D '"" '"' • • • R2 
Rtc111MPS3021 """ D 300 .,, ••• R2 
~ MPS1222 £678 D 1200 V2< • ••• R2 

PLOTTERS 
Plotters use a pen lo pulgraphicsord'laracters on paper undtrlhecomm¥1d of a computer. Tneyareus.uaillyoneoftworypes­
tlatbed or drum. A flttbttl holds the paper t!at while lf'le pen d11ws on it in two Oimensions. A tlnim p6otter turns the paper 
veftk:ally on a cyliodef wnile the pen moves hofizontalty. Most ploners can Change pens during open.tion so a variely ol colours 
andlinethictntssesaremilable.Mai,us lndicatesthenumbefolpens;nopm1ionoronstandby.DimensionsolthepaPtrlo 
beuseclareMstedunder,...,sbl .llu..._,wtillt.,... measuresthedl$1ancelnmilimetresperseccomedbythepen. 
hditttMn .ue indoded In the basic !)rice or come at extra cos1. 
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To: Department EP 2 
George Philip Services Ltd 
Amdale Road, 
Wick. Uttlehclmpton, 
WestSussexBN177EN 

PCN JUNE J..JUNE9 , 198J 

35 EDUCATIONAL 
PROGRAMS FOR 
THE BBC MICRO 
Ian Murray 

Here is a selection of fully documented 
programs ranging from mathematics to 
geography, history and general science to 
spellin~ 

Designed for use in school s. col leges - all 
programs have been checked in a classroom 
environment - and at home. this book will 
allow you to put your BBC to work as soon as it 
is unpacked. Each program makes full use of 
the BBC micra 's remarkable graphics 
capabilities and together they provide a 
useful insight into pro gramming techniques . 

£6.95 (paperback) 240pp 

Available througf> all good bookshops but ,f you 
experience any d1fflcuflyplease fill ,n the form 
below. 

I enclose my chequ e/ postal order for £ - --­
(Please make chequ e,s/postal orders 
payable to Georie Philip) 
Name ____________ _ 

Address _ __________ _ 
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...... C7000 vtdcopmc, 16 cartndgn 
1nduchn,: Muchkbn (P.lC'-man). Space 
lnQCk!rs, ~telhl(; Auxh (titetotd). 
Bta.tk Jack • nd var!Oltl 01ht11i. Ano 
included a dllSI rover and 1V'aen, 1 
combu~r. 000. Tel G~ 0'1 -.883 
lS89 
•-...1. oncmon. thOkl .. 11hetiK11t 
cable and bbnk l:lpc'i, Arorn Uw.n 
~ncs.11un 1rond,t.on.htnce.(«x) 
Ano Rod ;et·Raid •nd MOM1e11i" balf 
h~I poc,c. Tel, Kant on 01·703 ,4621 
e~~n,np;..ttlenck 
~ZUll 6K "''1thmanual.lud1e1c 
box~.over ISOKiOf1,,.iucon111f>C me 
lnvadtn,Scrambk. Brea kou t. Footballl 
Mana,et, £7S. Tel . John'>looc (Srot· 
l,nd)24183 
M.iTY iainc: + fi\~ ar1 ndeo. Combal1. 
~ln.,..Jcn.M1'>!>1lcCommand, Oe­
fcndc r lllld l'x-~n Abocanndaebo1 
£110ono . Tel 8a1hia1e(OS06JSZ?90 
VW..C...llK. M~IOftw.1re1nclc"CI 
111 basll.', E.OTASM. Dai.a~. c tc 
AOO IOdudcd pnntcr 1n1crfate, manu­
ah, onpnaJ pad.in,. cle (11S or 
uchance for DOT IRllln~ printer. Tel 
Ol -76116'12(Dufwlctl.Sl..onoon) '°""'........,. oounc P'TS0:2, MlttO­
proce..oo •nd Prochoa Dcstp 80tiS 
NKd dcvdopMnl •)'>IC'ffl Prop:r 
Keyboard. pt"nphcral boa«h uh mocor. 
~a l cr. 1hefflUSlort1e1omodcl \1n ua._ 
ly ,ny prodllCI Complete C0111nc •'Ork. 
£270 T d PaulonO l -9910029 
• Spearum, perlca oondmon. llW 
10h•-are1nctud ,nc f"lman111.SchlZOtdt. 
ll obbtl,Timcp tc.Orbtm.BIKtCry,­
tal. AJMmbkr. ChcM. Ground AUKl, 
lntrude11i. Gn.Hhc r . E,apc, A.,tlt 
S.91ula 1or,ndmanyll'IOfe . Onlyi180 
Tc tM ;.ul(Ru1s ,hp)WJ66 
C.. rompu ler boot.s. tuirdly ~- cc 
l"ropamm,na The Z80 and fo.n Olher 
boc)Uiaboul compu11ngand 8~ Td 
01-8644581 
TIS-to Leve l 2 plll'I' high rooh1110111 
ir•pl'lin. monuor. c;ir.;l'C'tte dcd, Mid 
O\o~r ol(l .,..-ogn1ms Total (OSI O\o"et C70J 
Se ll fOf 050 OflO. 8 Woodl.anlh Par\c 
Ro«!. Matdcllhe~. Bcrbiurc or 1el 
Mllldcnl'lc..d7l701af1t'r~ 
MM VCS com~1e wtlh II a.nndaa 

s:i:r:~ ~ i!:::C~~8~t'.:i 
t,m:optllOO M1ght5eparatc. Tel· South· 
ampcon(010J)7870J6 
ZU l •nd 16K RAM •1t h Dun high 
quahly lc)board Mid nw:tal ealiC with 
space bar and wi c:111111 leys. al10 (90 
worth of ba1 tof 1w.1re a,·11il~ Will 
lt'IX pt ll20 . Td: 01~)' (1986 
(Cm)-don) 
bdl.p M:.m l ln1tll1•1>0011 pi~ e.r,n­
nd1JC1(allbo:,,cdas11C,..)forAtan@or 
lll0oompu1cr T el Wol,·t'rhampton(81) 

"'"" ~l1K, pl~t200•orthofi0f1•are 
andJOYJlll.'k 0n lyt2~Tc l 01·9919708 
after7rm 
ZXll l tll t•'Omortlhsokt•11hcomputcr 
tapcre('(}rdtt.!oOll.ndbox,IRllnua l and 
fivt'pmr,1apes !100 Tel 051-"46Jlb 
d terSpm 
~ pr,ntcr M ASCII dlllractcn 
onl) (No gnr,plucs). S.and.ud Ccniro­
nin ln1erlacc. Will run on Dracon 32, 
BBC, Ooc. 8 1-dlrcc11on.,1l 1ndu'>lnlll 
qu.ahty. •1th!lland £\~ Tel 01-856 
1198a fmRJOpm 
ZUI, 16K plus po,t,Tr p« ... lcadt. 
m11nual. •Try soo,d ron4Joon Worth 
!70. •·1U aettpl £6(1.(65. Robcn Pear· 
iOfl. 11 Fernk igtt Garden,;. Oo1e, 
flekh, Stll<fonJ ST16 II IA Tt'I S2207 
1f1cr?.JOpm "'«LWlys. Plus mapzmel 
N 403200tnpUlcr.~2and8:hll:4 
Tu1oolZIFtonrn: 1unPCB ComN•11h 
JCL cprom pmsramfflt'r. IEEE 10 
Ccn t ronia ,n1erla«. prou.a ms and 
manuals. U7S. NunaU. Gu,ldford Tel 
(OW)8922 17 
'1c,lCI + C2N S•)tdlablc IOK·RA M 
Ad,'t'ntureb.nd, Star Bllttlc, R1,Tr Kh · 
CUC', Starquest and EIIIOOl,lnlcr Pros. 
N..pl A,p1, Blnz.andmanyrnorc.-.u h 
,oystd, very aoodoondlllon. on ly four 

PCN Billboard 
mon ths old . Coi.u around 07'. ',1;,U 
ac:ttpl £230. Tel Lee on 01-941 0619 
aftcr4pm•·eckdays 
At.iW:S ..-1thM.JcartndJ('t - Pac· Man. 
Ddender, Spa,cc lnv.tdt'n. A~1erotdJ, 
ComOII and Tennis C~t °""ntl ilJO, 
FOO oondlhoa. paddlh, ,oystll.'ls and 
alllc.chtndudcd. On.ly!ISO. Tel. (07ll)) 
76038(S••ndomi). 
Yk-29 Soft•11re for ulc, Frogc r, Cos­
matdt. Sh..uk Auacl. 81,u, plmCicumg 
Atq1111n1td W,th Vwr Vll.'-20. £18 1he 
lot. Wanted Super El::Jtllndcr or Pro­
grammer'i /udCannd,n. Tel:061·368 
69l~llficr6pm 
Sll.r,MZIOICl ,19montlniold,uttlk:nt 
oond,t.on, fw, l ,ng11,1gcs. Kn1gtl1 Corn, 
mander. Copy File. plvs appim 185 
progra1'11::1,.dt.lslt'O\~r.!430or•1Ht•op 
for BOC 8 Tcl . 02M~54e\cn1np 
C... fXS02P pr<JSrMnm,11,k px .. et 
rompu1crcomptc1c ,., , hassc:ue 1n1tr· 
face un,1, m11nuah.ase.o-·crlaynords 
elc MU!,i1Cfaal11y ~about (100 
Of1llna lly.•·1ll111Cttp1001'hone01- ... 11 
2892c-·erunp,1,t.·eelcnch 
•1 1...-omonthsold.rn1ntoond,toon. 
oriJjnal p«\.mg. 1ndud1n1 "ekotne 
packq,e ca~ne lu.d £360 ooo Tfk:· 
pt,oncOJ.84-6434,offitt.Mursonl} Asl 
forldos C..ndt l1wr81rm1nglamarca 
D:11+, 16KRAM also Ka}dc"J 4K 
v,apluc, bo.ford and h,gtl rC"iOlut,on 

1rac1orfecdup10IO.,nchpaf1Cr.undcr 
F11,1ran1tt Ne.,. £2'90, youn for £240. 
fel·(lR(,92.2831 
C...Til2P ..-uh m.anual and prm ltr. 
,ood condmon for UM:. m And 
Ctit0-.J600P programnublc •·1th ln­
iqrahon no Write 10 C Cha.n. 21 
Bunbury Road. NorthfJcld. B'tt.rn 831 
ZOR 
Ull0l 8K caliCd 1-2\HILnc" monitor 
300and6001,audr.ttCJ,1 :lrlJC'qu.inht)lof 
!i0ft,.<1re 050fl0. ll1n1,M.11rch .u871 
e,Tn 1nponl) 
T-* Colour CQfflfl\lter" f"he pnv:l 
•11t1en1n »~- Lornproir11mm1111 
tcchn1q11C$.1ncludt-1Under.Tcl Mark 
Da•in (W22)691618. Requm:s 16K or 
)2K u1cnocd 8-""C 
MM VCS perfrci condmon, rornplcte 
•1lhalla(.1;'('$SOflti 14carwdgc,;1ndud-
1n1~arnudcr.. "•rlordt,M 1!6tkCom-
11U1nd,A<hen1Yre, lndy500.Asteroid5. 
8.ailC" Progamm1n, OOO. R1n10l·S18 
S9l8 e~-en1ft11 + •·cckcmh 
Ml'f'l rompu1cr64 K AprksoflCOffl?' II· 
bk)monthsold.hudlyu!.Cd Costt284 
\1;11l sell for £175 ono. Tckphonc 
Skclmcncbk 25190 af1cr 6pm or 
wed end! 
4111~ Mod(,llcr.S~. 
Miftltrfik:. SpcehOllnd. T ,mep te, 
Mcceon. ltorw:in,. Pnn1 'n' Plotler 
Jouer. +2 demo 11~; 1111 ucc.knt 

Thfl overwhelminc response to PCN's Billboard 
serrice is causinc delay in public.tion of some 
1dvertisements. To solve this growinf blcklor 1nd to 
cover some of the publicltion costs we propose to 
make I small cha,cefor each ad. Soto take 
adv1ntoge of the frN service while it lasts get tour 
completed fonn to PCN's offices 1162 Oxford Stl'ffl, 
London WlA 2HG by Frldoy, June 10. Every form 
reteived 1fter this dote must be 1ccompaniect br • 
postal order or cheque for £1.50 m1de p1r1ble to 
VNU Business Publlcllions. And remember - we can 
publish only non-business 1dvertisements sent in on 
the Billboard fonn provided. 

1oolkt1 Gamet and t,,,Jc;,k. Tc,1al wort h 
£1J0.1>1dtundcr g1,1anntcc B.otp1n11 
UN) Tekphonc001-l6018%.aftcr3pm 
1191: ZX81 all lcadt. booh ,ndudn1a 
g;,.mcs like Dcfcnck r . Qold, IS,and and 
more bookt et,; The lol £65 Ako 
.. -..nted ·rcn,;T l99 4A oomr,lelC'. r,lea§C 
phone Tcnterdcn 4126 
..,. s.,.ce,... pr,n,er, toft,.arc 00. 
Map, 1nt!o 3 rolk of pnn1cr pi.per 1 
mon•h~ .1uann1ee . Ol'"l!Jlnal pac~inJ. 
wor1h £350 Sell for lll(J Telephone 
F, m .58497 af1er 6pm 
nttl4A i0f1•-arc modules Tornb!>IOM: 
City £IS Add111on and Sublranoon II 
£15. Abo Editor A~!oC'mbkr m11"1,111l(l2 
andTcachYounclfB~(l"'-OC;tS§CIIO) 
Ci. Phone: 01-206 07% c~"<"n,npl 
•-«len.h 
~ Soft•.,rc ~•-op• Arcadia , OS 
~ l'la)'t'r. OS Meteor Storm. Great 
8 n1<11n I.Id. Gruund Auxl (S11\er· 
:IOlt).for01hcrSpc-C11111nsof1•llre Tel 
MK"hacl 01-3-IO 26)() (Arch"'ll) lhg h­
Jatc) 
r,.. ooot.lc1•11hZXIII LKp~l 
Defender (1hrceauack •avn).Cbo and 
Pootoon (pbycomputcr). I lorloC Rac111g 
(eUCIMll\\llalM)ll)andm11n)more Only 
£150,0 Park"· IRF.cld Vte•. York. 
'1'036£1 
WIIMIM Dnp 32K. plut lcM and any 
tofl,qrc.pttferablyin Vorl ,h1re•rt'• 
Dc1iuh ~~ alld poc,c to P~ul OS3S 
272726after~pmyrgcn t 
a. DPSl80 l hp!rt'1rilfW!ie.fnmo n .. 

rondi1.on;allan1labk:doarmcn11 1ion. 
JU§! £21S OOO. Amill l"I offer! Phone 
01·8661"4af1cr7pm 
WAHrO BOC Modfl B lft iood condi­
uon Tel· Jlol}-.e ll ?P\JI eves OI' 

•-«kcnd 
4IK Spe(1n1m for wlc ucdlt'nl condl· 
tion + plenty of ,ort .. ·are ( 11-0bhl 
+umc·plc +P 1man1~ etc.) Ma1111,1I 
m1~dbv1 Specirum book. 1he1dorc 
onlyll20 Phonc0382-7059(Dund«) 
andaskforOa,..d 

.Z:XII un•.an1edca,..cues11Killdc Flight 
S,mulahon D ~ Gulp £1 'Ill 30 
Mon).ler\l:rae.U IK8rc ako\lt.£1or 
• llfor!S Tel l\cdonhrcl1.am237806 
af1erl\rnl 
M.i 400 ~oft•arc or1g1nal 16K tapes. 
ncellcnl cond111on Ca,ernsof Man 
U2 . Gh0\.l ll untcrt10 . Ru,rgu.ardf7. 
Sunday Golf r:,_ °'"ken RO\t LIO. 
l'honc:S,.,'llnlcyffl281 
uc: ..... e,os 1.21+ d,~l,ntt'rf- + 
dme. QSSC'UC player. manu.ah.. lcads 
ete Anotonsohoft,.,.,re ,nc Mxh111C' 
Code mon11or 1n RQ\1 Oftlyf.l:HJ,KII 
drski;cpano tcly1fttqY1rcd l'honeU • · 
twidgel089S)3 Sl29 
W t•'(Jfl Sony TCl17 open red ~c,co 
reoordtr D.tton 161, Dcn1on i;peaken 
Avo7ne~repa1r,!70.00.£:25.each 
Of ""'11nl computer ctc Mel S..undtn. 7 
Orumchff Rd . Leicntcr 
~2t elSSC'lle. Mach ine Codt mon11or 
SK RAM etpa'™°". 3 iJol motl'lcr­
board . Ma.h1nc Cock 1nd Basic books. 

,oystick and HOO wonh of ~ t•111e 
030 ono for quiet sale T .• \lrtli()n, 21 
Chcncon FICld. Ful•-OOd. Preston, 
Una PR23WII 
ZXII \6K RAM prolC$W011al le)board. 
£25ofbooll:s.£60of!i0f1..-;a.re.pl1H 
ZonX81 "Ollnd board . ...orth £200, kll 
for (100(111(). Contac, 120-453 1 af1er 
<1prn Comptct<" ,.,,,h leach 
S..., or icll 1w0-mon1h-old VIC-20 + 
booU. £U)5 or iwop fOf IOK Spcctnun 
.. ,t h lapei or prderabty 4SK Scpe1rum 
(Nd wt (Sn.a~oot) Tel: 01-989 
007tikforNe1I 
Wll iwop-a6l 1)()f 1MIOOlr.crtabk and 
aceicMOrteJ.nc"'un•-antedXmMpfi. 
for Vic-20 eipandcd or ynupalll.lcd 
Pbonc0\-300301) 
ON[ BBC Comf)\IICr for qull.'k Pk 
bcellcnt condmon. sc,"Cn ("')~tin. 
including map;i:1ncs. and manual;. 
Acc.irpt £17S ono. Te l. "4"4 IS80 af1C'r 
6pm. ~k fOf Roger 
C.... IIX,2(1 rom~te •••h morn) eas­
.seue and eai;c bough t Uillhtll prac11a.l· 
I) uninocd 0,0 1ndudi n1 ~Dies. manil· 
ah. C1lnl nbbool and eassenn Tel 
01-88.lSIHall&i) 
"-" Atom 12K + 12K F P PSU. 
Sof1,qrc Pacman. Jn\adcn. Ga lnwi. 
Scramble , As.tC'rOlds. Startrck. ctc 
OOO Tel Soutl'lcnd(Oro:?)202142 
Illar, MZ80K 48K RA\l •nh SPmS, 
Xtal 8ai;ic and manuals. ab.o M>1"1,.are 
1nctud1ng Stamd. V.rolky. Dark Siar. 
Mc11canAd\·entu re.¥.iu,r~CWkand 
lll'.lffY more. OOO Tel Br11dford 0274 
668247 af1cr6pmplcaliC 
a. you •·nte §pltc: gamc,oralh·enture 
pmn for !he ZX81 or Spectrum! I'm• 
brginncrand"'"Wldllle!ll)mt'lunti A 
Bone. 138 Smg.lc>r,'t'II Road, Gta\'ht'nd, 
Kcnt. f ngbnd 
W...._ AnySpxtrum.olh• .llrt'lor 16K 
Of "8K upenally The llobbu and 
Highl S.mul11>on. Phone Gra\"C"SCnd 
(0.t7.&) ))24n afler Spn'l and ask for 
Andy \la11y 1hanU 
1tl! ZX81.Gameifort.alc.Scr1mblc£1. 
.Mtcroim (I. l-l1gh1 S.mub1on £\ 50. 
8 reakou1!1. l'lloncGmcscnd(CM74) 
3324n ,fter ~ and~ for Andre• 
Grea1 Barpm, 1'(~) 
ZXII 64K 1nd K~'Cn pmn tarn C,;1151 
arounJ £1,6() png for onl) {'}(!. Tel. 
II01'ndeanS9'.'i30t 
ZXlllK plu,;Cll'ti;tUc...-11h 1.11 pfflC'1.LlO 
OflO Al!o Wpc'r program, I And 2(1 U 
eacb OIIO- Nigel M-,o,,,a11. -16 Drum· 
lwgh Road, lhlhborough . Co l)o-.·n 
81'266,l'X 
F• ..... Al.an ~Jdeo eompuler tys&cm. 
IM>JO).,.t..::b,1•-0paddlcs,pl1tS l•-0frcc 
cartnd,n Pacm.an and Comb1 1 Tel: 
63609 Jason Bos,.·ell. The Ola'IC: (PII) 
Thc1ford,l\orfolk.Aniba 
r- TI-59 m:agrictlC cud programm· 
ablccak"llla1or.CWpr1n1crA•-wition 
module. !ICJtll1'111c po,,,e1 wrpl) charger 
&manu.ak Tt'l01·9SSS600 1n)11rn<e 
ZXll plusl6KRAMpat"l.tofturcplllS 
.another litO+ 1·16K pmcs on s.1 
CtiKIIC5. Suw;bir boob and m•,pz1DN 
Jllu,; Sonda11 rcwmmcnded llfll' rC'C(N· 
dicr•·1th l11f>Crou.ntcr"1 U aettpitfirst 
offer of NO. Tel: Southport fnf19 
OM-4 pmc-tapes The Casile 1nd Orw; 
A.,t.1 M new, £12 only Computer's 
bttn IOld C Kons. 2-& llor1on Puk 
A\eftllC, Bradford 807 JBL , WC'!II 
Vork~ort' 
M111\ICS andc1gh1car111dgc1: Space 
lnvailt'n. l'acman.Ailcrot<b.Starm.11$-
1cr. Dragstcr etc. All leM and C(llntrol­
lcn. !IJO ono. Td Jlenford .,s11n 
(1f1cr6pm) 
"" 4032.allmanuah.!iOft•llfeell'.>'oClle 
111111. lolsofeltrn.OOOono. Td· 0908 
677931 
"-" Atom 12K+ 12K. VIA. F1oa11na 
l'Oln1,rolourboard(notfitted) , manuall 
andd:111,hn'b.l,l}f1 ... ,11re1111CIIIOCSBac~· 
pmmon. lnvaden. 30 \i:ue, M1nc­
roeld. ad,·tnlurt'·l)pt game and more . 
PSU ondudcd £200 Tel . 048)21?'",l(M 
,.... ,oi,hugeeollce11onoftof1warcfor 
the BBC. Dragon , Spearum. ZX8 1 or 
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lX -- """'"' """"' 16K. I oa (Vo<-»«-)IMR ...... SL .. mbi<M 
"11h8pmc tapcsi11nd(M.KUCr«or\kr. Ofo&i!W Vicmcn or ochtr Rabbit. Au-
prosram pmn booll:. •-onh {191) The, diotcnic: uACip.ilndcd cas§l:111$ Rm1 
lol for (!JO Phone. 5784961 after 7pm W1kcrldd 2.5J2SI (6pm 11119) 
Grccnford.Mldlb £S0 each Stnd »-e for <klillls. M by \\-01L f orccfor1nyotht1!i0f1..,arc. wtw.. forAppk.?,\'1stellk.Applcwn-
NC .of1,urctos•"Of'forothc- r .of1,.;a,re, Goodson . .U8ll1Uic,;,u,lbOn, ·c.81tld- 1amcs and serious coow<krcd Tel tc:r.?,Ta,,cComplc r .andmorepl.no,,"'Cr 
l)llrllt'Ul;ulyut 1hhcsandachcn1u1t1.bu1 Mdt,Abcrdc<n.Srotland Blo~""idl409SS2(c,--cnu1a,,) JO J.lll'IC$ O ffen plni.c. td 0626 
an)lh •ngton!'ldrrcd Tct06 1·22S2769, ..., ZX81 lt;,K /',cw f 1k'w:1y A'.t VCS (65. 0.r lndgcs PM:-Man. Sbl05. 
1$kfor l' •u l keyOO.rd . All k.id. and m11nu;i,l 1n- Dcfcnckr!ISC'ach.Combll t {JU,00\t '11c>20oompu1cr.Jl))-~1C"k1ndrcoordc:r 
.......,... ,vgamc,,..uh\ow;cmodulc chKled plus new 1u1onal book and il2Sbu1w:llfor ( 900ft•••oppluu:a~for Th rtt mont h~ old. (150 ono Tel 
and811Bornbcr,phts12mor1:1:unn. S!~r l;apc fa1:l)th 1na ~ull bo xed. V11:-20 Commodore Te l Bbdti..m 061-62088)2 
OO!.t(.500 Fotq1111:kulc:onty£22Sono QNy6..,-,x l ,il:Md,£65 . Phoftc.0U-S58 27 164 TM-f0 Mklll '8 K10inonltll'oldhncV II 
Tt l 01-891 J079 9U)7 h, wik. Atatt V('S fi,e ,:.i,rtndS('s pnnt<"r Smpsn "''Ord pro El.Ila~ TkS. 
......,. wordpr()l:C'l;MKoptlOflS1ndudc .,_.. A tom 12K, 12KBBCBUKbo..rd, Combal l'-1ahtdm·1:r Ttnn,s L:nl:rB lasi 8>1:111:)<:lopa,cdui, many prn1:s. booki 
5a,·e,'load 10 11pc. ~ otpn,~ion. J)O'fft pad., ftoattna po int. man u.al, IIHn lcd llou~ £LOO. T el 0492--«738 C....O"ocr£1.())),£7jl)ono.Td,051-428 
dircc1orylook ·up.fullcnOl'dcl«1ion. IIOftwut.only6111011lhsold l200ono A l l1U.C'<)l•-yn (by 6l.Jl 1ltcr6pm Peter 
ad•,anccd tntp,1Ck1n, Mostnomw ... p OS8267S60 ..-101 fan cooled Wtmon & Mon 2 Sur-, IIUOIC. Es ot1n1 marh.11w.-codc 
functions Manual. cawcu1:. {j_ K ...., uprruncn tcnTan1cnnt MICfoU1n t<:'"'ablc. in~ ,.·,th add on RAM arc•4t)legamt1.Px kmcn,Phoc niJ , 
P~on.19 M1nballs Dm·1:. k ocnford. 65K)'Wl'Cm,~.ChunkyGnphia.T1n<:l OOflrd . .t110Undhoa1d Var10Usprosr1 m A~tro.ds £4eadlot£10fot thrce M J 
&w.tRM t ,tJ R 7K RAM ,X·bu1.IOK81Wi:.PO.M - lllJIC$&manualt 1c F1™offcro11e1£100 lhll. 9 ()ltt:t nt Rd, Oandk r'1 FOfd, 
ZUI IJMQ Kcm~lon l e)-t:io»rd, ZonX T~ k1t, p.:,wcr wppl).casc. l<")boiird. Pholll:MaidtMnd3H,IJ E.stk11,h. l lan1s,SOS li\ l t 
sound u1111. ''"'" oool . .(20 .-or1h of le)-pad, pmc$. TUG nc"'1kucrs. ..- 101 SK l-2Mlb JC0.600/2..00 ba ud , ..a ~ntcd, .,.,II pay aood prK:C 
iof1warc and m,nual. leillh ctc V.or1h tn111u111h;, !320 ono. U:tcb·orth 798)9 c:lM'd. U Kmon2. f'SG boa rd . mud! Maick&ofte area PhoM Kc11h on MaKl-
f l70 B.irp,n at {127 ono. Phooe: S af1ccr6.JOformorc:dc1a1b doc\tmtntlUOftlOfflCprQSrillll,onlapc SCOM842.J.41 
KcnttMlon 6(,,(M,(1(1? afu,r ,1 15 pm Inc W....t: Atom Fort h and Olhcr Acorn £100. R,n, Oa,c, Bourne End(Uoch) IK Modc l B.,.,thd1s.l,ntcrfacc Almost 
5rfftn1m& tcm.a(Nlbl)ard A101111;unnmuch .. ng<:fOl'01hcrAtom 25019,e, ·en,np ntW £ 100 off l"t Jll'K:C t,m £.US 
W.W urgent !), Sharp MZ8J B cash pmc$ IOl"l.,.llrc Tel Ian on Ram~bo•· ~ bool.s, Sp«,ru m 11"1f)h.n O acwx-p4ed Mr l)n'Xhon 6A W,I_ 
o ,11n1,aoodPf1Cepaid \htfotd'*69'i5 10ra2666arter Spn Spcnrurn E.-plorcd a.so Sp«1rum GTO'o-'t'. SoutMu, ll anl) Tel 070:5 
S-,,, ron,>e-ner IIJ>Ci ML.-80A to ~ m.aga.:1nc:~ Pr;,,ct,ca.l Compu1· m.anvabC.jl)S.ndi11U,-crmap,m1es 8185S.5 
MZ,$)K and MZ-8) K 10 MJ,.!l)A £6 •111lOc1SO.~b182).PcnonalComJ)'IICI l to l2D.Tel.Lannng(Slt>i;c,)762Q9) SMcWr 2.X81 br i.nd nc: .... u,11 bo.tcd. 
cacti Other cao;sc-llCJ fflO tor dcu uk WOl'ld(Oc1SO.A11182). YourComJl'"cr SMcWr lXl!I 161< RAM Profc-,nal lc;11dundmi.n1a,1l,.,1h 1c.aborn4a.i: mn. 
phone 061-09 WI or Ye 38 Sou1h (•·anous 81-82). Sold .,. i;c1s or ~inglc l c)ho;ird and c:-.. loC \ l~ual. and lcl(b boob1nd liOft.,.arc. Pnce nc.,. W . ..-111 
P1radc,8f'1ilfflhall.Stockport ISW(l.()ffcn10Jled111&1wflS71..il)IHII Tel CO'cn try70S07(c- ·("n1n1)£75 1;,kc tA0 ()'OIIO PhoM Ba•h )1,ru 
s-r, M7.MlK "8K.~.Zcni\mmb- Tcn-att.Edinburgh Vlc,,10-+- 16K + ) K RA M p,l('h + u,pr c-,: n1np 
lcr. Mach1i,c, Code. 111 m11nu;i.l,. ISO+ _. I iol'l"'arc. many pmn and «<'k + J(l)'IK"l O.'<'r£JIXhof1..-areon *-l iof1.,.-.arc ~~ern h on t !l.5; Lo«b 
prograrm 1ndudln, T ~\.11. Arudc 111J111« IOI' t.lc ~ t 1111:htdc) Zorl II. llpc and o,rtnJS(' ,ncl~,n, Oon, ol Karm~ £7.SO; Pro1«1.or ! U: ~n 
Game$. i\d,·t ntun:i. u11.buci ani;I Ocra1t1), Southern Command. Mot· C'hop,bfter, Omc1a Race. Jdl} MOM- Voyase £10; LE Std. ~JCl £ IS; 
mx hlnc code flo.lt1n1 po,nl l'Ollhnn dis t10ypt.Poolandm111nymoJc PholK: 1c~.Advcnt1.1rt'landtt( CIC CO!>l£6SO rompu1c hi book £7. Oun (0702) 
£.tOO Nant .,.11:h (0270)62l!S87 PaulonOl · WJO.ISan,1imc Mui,t ~u. p,t a ... ay a1 LJOO r1111 S.59455(.'lprtt) 
...._.. canndJnfor\'ic-20aVJ. 1bbil: W....,. Supcr D:pandcrforVic-20. W1U 002S)l69:S6afm6pnt C.. CicNC 16K as new PI.as ,.,.-o 
fOf ,.,.·op Ad•·cn turebnd n--..,t .. bk ,n piylUtoOO.Abo.,.-anttdcawcttnand ..- 101,8 KR A\1,cai;cd.1afl'".WOIIO arcade prn.ci, k>ts of books Super 
c lchangcfor1nyQthc r Rin1L.chrackl Omcp Race c,m~ l'tl,i;Jnc 01.sn Tel Cohn0Ml060651c,·cmnp soond111nd1ra('ttll:5,cl cclk n1nlucfl60 
(03JJ2)55)5Sc,eninp 309J1f1c r 6pm n W ..... prnn,modulc:s.chc:t.1.attad. compk:1c T1:I Braintree~ c•'<'n-
lXll .lO)"$l1&:hfoc.-.lc. T•1n ,rucro-g<:n S.., MZAIOK{"ilK).sncw.l l montM sooocr,nc-,·cr~ 00,.,.·ort h do\iblc: 1np 
J(l)'<t>eh rompk-1c .,.·,th in1crfxe plltli guarantee FourB.ntt".Forlh. Fortran. T el l l l.llddc™11:ld(Ol8')6055S8.c•'l:n· llllll.lOll '8K+ ~o M K. PJ pnn tcr . dul.l 
,~ructiOnSOO!.tU.5 8a1ga 1n11f20ono \II C<Odc lan,ua~. Oamn: TllC Val- 1ngs disk dm't'f CP· M modi fied. double 
Td Bndtend6!071 lcy.Spa«.OcfcllUl:r.rn)Y i ofwf1watt RS-IO Modcll.U:,'Cl2.16 K complctc. prcawon 0.-.:. FOOS. ror1h. m111y 
s.c&alrl-ZX8I I Kpcrf«1oond 111011.,.1th fOf030.TclQl4'16,1263611f 1crt,pm m1n11:1ls,lc:llod!;,iol'1.,.arcc1c{ljl)_Tcl · lapN. lber no(Ci .... -orbhop ma!Mlills, 
Kcmps!Oft Kltck kc)boa rd and JkS O MMI W.::S + Comb.at -t Ai ttrOIIJ,i + 8k>1.,.ll:h40!M.5aftcr6pn upcradlq, finl offer ab();.·c ~ 
sot1.,. .. rc n,uchcr £~ono . T d Ste,'t' ~J+ ~lcs + .daptOf -t acruil fflllLc vcl ll. \6Kplv1T•ndymon ,1or ilCXC~cd. 070J774J84 
Ch urth1II 852-K!S. e,"1:n1np and ,p, ncr. A ll ,n ong.11u1I pack,q and 1n •n h T11W)' A$i;clnblcr. Dtti..gg,n, *-I VCS P1in) anndgc,•: Comb.i t, 
.,.'1:cl ctwkonJy • ,-cry p)OO 00fldt1ion £S9 ono. Buyu program ani;t rrunl.l.ill, D:ctllent ron<h· Golf. Outlaw J(l(ld oond,toon and oom-
lXll 16K ,. ,th Ii~~ •) b\111~1;) rollei:!$. Tel 01-~72 3650 w«k~),. toon1nor1,pn;Ubo~C') Co.;iappr-o t (.500 pktcfort7Sonooc,.-, n ~,.-upfOt" 16K 
iof1.,.-arc Cllo!l<:UC".) b<.Jok.J; le.id!; £.lS , J()pna-6 JOpm 075ono kl. UC'<h(M32)S74671 Spcci"'moc4S K 2.X31unumlar pr iced 
T el 06.566280& (6pm) ....._ ndco Jill!IC p11n 6 camMIJ,n. ...,. 11 -4i!K Eurof)lui Compk•c w11h romputct R,n, Sandbadi J96l e,·u-
5"drw. t>rop.,,ms on u»-t'1tc YauN: Au-sca8anlc.PK -man.llorloCRll'1n&, TV modula1or, m.anw,.k, k:ads and mp 
O. C'omp;iM Logo dra.,.,. ponurti 1nd SpKc: lnudc:n.. Comba1 1nd Sporn w ftw.,rc f.J.~llcn1 cond,tion D7S or MMI VCS + M1n1 Sensory Chest Chai· 
tcamc'loom~dirN'liOM£4 CM<jlK'S Work.I Good rond111011 l60 Tel oifcn T el 021-4JOJ7S9 lcn,cr ~ £ ISO, ~II for £100 (Ciiln be 
to M Dolplu n , 8 lbc lbndbndtc, Rothc rhun(0709)S27 19San)hfflC WIIIINll 6K ot'*8 K Spcct"'m Aboany bouah1Kp,r1i11cly)otw1lli.,.'Ofll'orlhe 
lhJhp te Park, Fuf.,.-000, Pfti ton, Lan- ~ I M« E111orolorurd dn;k dm ·c other Spcc:m1111 hardware Of" 10f1•""1rc ZX Spe,ccrum 16K Of ZX81 4SK . bot h 
,:.i,'lh11c PR24 LE., a c. fOl'dcl.a,b mrurolkr '89S. 2nd disk dm ·c Cl9 Mlbl be aood rondmon T el 01·221 ..-11h iol'l.,.-.arc. Te l. (09367) .)962 
s.dllr L.X81 w1th 16K RAM tb§K Cooblad: fan !5S. l:.l:pon and Kraft Ol82 bct'fll·«n 7Jlffl·l0pm ..-« k~}"· ...... Aa>l"nsoft T ree of Knov,.lcdsc, 
manual and l)()'fll'l:I pac k Good~- ~ 09 E pson MX8)1-I) inter- an) hmc ..-« kc:Mk A~l for Sun G11i1ph,, ,nd O.am. Pccko Compu1c r 
IIOfl, on ly l.50 T el Mahr.-.) 369SS7. faced £419 Appk.,. ·ntcr wft.,.11.-c .(29 Vlc,.20, casscuc rtncr. l'\K RA\ 1 p«k. Word l hmt CrnU~'t' Gntphics. Phi~ 
cwn,n,t: B'W TV £49 The: loc !l,S90 OL·S0.5 Plr.atc: Co•c A d•'t'nture canridgc. De- wphcB OucSI I..,~ Fotl h uchangc fOf 
W-.tl: fo,16 K i.X.Mltafl'"andpot.S,bly U1'0 fende r , Amid.I,. ro...-er 8 ~stc r . Cot- Phil.I~ Vidcop;K • ,.,.-ocanndgn Tel 
books . P.a)and rc-,nablc:prK:C . Wntc IIIW827ldl$krontrollerthtp•""lntcdfot m11(b, Abductor. Or,dn1 n111:r . Ahen Stalbndge62785c-,:n1np 
Dand Bunce. The Boardm& llwsc:. tub. T el Pelc:r on 0 1-"60 6356 (e..-en- Bhtz. Frog,cr. • JO)"Slll:k. m~ny map · W....,. OthcDoforVic-2QoomJl"ICr ... dl 
O E .S. Kirkby Lomdllc:. ua Cain- 1np ). zmn htR OSO {100 .,.Ol1h pmn iWop lor ~11: 8 ;,tt lc. phone Adnan 
fonh . Lann, LA6 2111 Phone aftl"r ........ ..... ntcd Any1) ·pcti..1prdcrlbt) llu nh 860*82 onB•nbu.rynot,,tO,ft cr '4pm 
4pm. Knkb1-~lc. 71061 &) cob or more RS2Jl.Ccntr0ftll:S MMl .ofl•arccm;cUC1o.Shamui..Gho!.t· .tltMi VCS6tartndgndcfcndcr, A~tn-
M.t sof1•111rc fot .-.lcorCichangl" Sac ,nmUoe- May00Mldcr,fnot.,.·ork 1na l luntcr .Pn:ppc:.Ba1a Hu"l(),Oa l~JC ,;,ods.M,»,,lcCom mand.Spxe ln~..d-
for ltSI ll cpbl.,m. 4 Cud ,nail A\'l:nuc, Goodpncepa,d Phonc:G1lcsonOJ0.8SS ChaK. G1:ios1 (1'11:0Untt'r!I, RICOChet, er,, Outlaw and Comb. t New po,o'l'r 
Kmpion.SuneyKTISS B JOI lll'llh dcc,ub,pka,;c- Ca•c rn1ol \ br,. !1 2uc: h . C'atU!dtcs; p.ackandr:,~~b • .,.'Ol'th .,.do,,'l:r£220 
,Ct500 ooltw.,rc -llC'ndforhs 1 O.f· --..C. PC map.t. mci for wik Of Slar lbtdcn..~ln,adcn{IOeldl Aettpril20Tcl,0 1·20S·312" 
ford. '7 Cantn. W.i,y, lh~oua.h uchan,c Sxln t Smnh.8..tEdcnftekl Tcl •OJl-229bN-t IKl l .20S,d1s l 1n1crfac:c,Shupnd,i; k 
Green. W c., Susiel GllrdcM, Worcntcr P1rk. Surrey. KT4 .tltMi VCS 3 ormdscs 111 for t7S ono oc dm ·c, W«d•osc 'fll'Ol'd Jll'OCC:MOI • .,.'Ol'k· 
"-kll PC ma,HlflC5 l \atl;iblc: 1nd 7D Y. .,.1U iwop for 16K Sp«1ru m or 4i!K ,n1 c:aw:nc rC1:01der, prm11:r lc.d, 
•""ln1cd Sac IISI Srnnh. 8" Edcnrickl ~ 161< bo•cd •~ nc:.,. A few zx,111 If mtcre~cd .,.rnc 10 JO Park MICToncl modem, books . .wf1.,.-arc 
0 11dcM, Worcntcr P1rt.. Surrey KT4 montM old Any relW!Ulblc: olfcr Lane, Sandbach, Chnhne C"\,\'I I 9EO Worth L'900. acwx-pt C7SO PIM>ne 0533 
7DY around £ 100 n1 Bnanon069886062Q Tel 3962 414916 
IK 1()(1.,.-arc to uc:hansc for Olhcr ZU I mmpu1cr L6K ..,-,th Ka,dc Q c.tdl111ngcSO.W11t1 R.\IS"'crco mvwc lnt + 12" Aoorn Atom Ncwlr.c)·boa.rd 
onplW ldtWll rc 1'11111cto..b. Ph,~ keyboard. ,idco •n~ertc r , I I JltnC centre mdudm1 lf'Calcn.for Modcl·B Aoat 1ngpo,n 1 Pnntcr1111crf,11:c Lea.eh 
q,hcn. Quest. abo Bug B) IC \l ul\tl: o»clle1o. plll)boob.111.1g;u11iciAU fot HHC compu lcr ..-11h aomc IIOft•-arc - manuals - PSU. Worfh 000+. 
s,·n1hc~i;c r T el l.aflCtng (5""'Kl) {90 ono. Tel Wh,tley Bay. 520.337, 1ndoocd. Phone Cokhc~cr 11691.JO Of acttpt £1'IO i\bocaMCUcdmc Match· 
762093 Qn;i.nEnt.-.,dc ,:.i,Jl98oochA,c11uc.Cok:hestcr cdtoAtom Coun1erandp;,u:11:. Wort h 
Yk,lt plusONcaMCllc.J K RA'.\t ~ k. IIC MICJO sof1.,.arc ,n e.t<:hanac fot DIJ 161< Mcmo1«1. kc)'boald. loh ol tzO-t • ...«pt £10. (O,lnJ 485) 1, af1er 
JOY$111:k.S(N« SIOIIII. ~,aii1n,p1, Pre- oihe r BHC IOft.,.;irc. Tel i'oell on iol'l•1rc 1nclud1q. Pu,i;\.m~n. IJ.ombcr, 6pm 
t<:nlatoon pr()JJllm'I. bookJ. {180 \l.,U G las,owMJ.14M S(N« In•·*~· plus mOl'C, ahO map- 50 + r«cnl mapnnh. progra~ for 
,.,.-opfor48 K ~p«tnun. John DuM.82 S....,. for-lntdhv1!>1()f1Donte,Kong1nd nn<:twor1hO'l.'rlljl}Sc llolfcr.lltl)1.111.d popular m11:ros. wor1h £JO+. Acttpt 
f'lcst<:y Ro-d.lU)t h ,Nor1huMbcrl1nd Dc1D011Attac:l.m1crc"cd1nDrasonfife (125. Tel hndcnh.ol l 81S2 Bu)-.'I !IS.AC(KnwftA1ompme1p,ad,il,8.9 
~ lkdronll:).wamirondltCIOl,d1&1•· • SW01"dt andScrpcnb,8e1u1yandBe1st rolkct, R,n,•flcrl)Opm + Buih),ce ln,adc n -t ll )pc rfi,e -t 
al. and mocroproct!l.iOI home ul.ldy W ill KU !20 eKh . Steve Saunder,;. T t l ......W.. 11 ea.rind~ (OunSC'Ofl'-. othcr1 Map: book Wott h £5.5+ 
COUfln. AUrompk1e.,. ·,1hlcarl\ln&labt., KKll1flll011 0:lOII (0867~) W79 Ast~h. Lock and Cha'II:). Sell USO AiettptW. (!Wn )48 ~31 af1cr6prn 
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••• prin1cr. Cabk:. m.uu,1.al ,,...pc, lkH«I 
As new. Su,1 Alo,n, BB(:'8', ApPk II . 
Vk-20. Commodore 6' K, One 1, Lyn:. 
48K.Sptttrum, ~)2.Colour 
Gtn.t:. Ne ... ·bra,l'IA. PCl.500. IIX20c1c 
Woc1h ~+. Aettp1 J:140 (<Mn) 
485Jl1 f1cr 6pri, 
s-dlllr D pri nter fo, i,alc So ll under 
paran tce and 1n uec llcn t eondll111'! 
Sell for !SO. Tel (Wa ~cf,dd) (0924) 
27.SS091ftcr.S.~ 
....., ZX-Sp«cr1,1111 o•••ncr. w,n 1 10 
S'"'Opprogr,1n1,nd1dc:at.Xndk:1terto 
Mr A.bm. 211 Lan~-ne ROtld. Seven 
Kmp. llfo«t.&«x . lGJS."'E 
,.. 32K new ROM . larsc kc)'boa•d. 
loolk tl, M,em A~mbkr. 8- 4. 
Eprom pro,. ~fflLlltr, c:•- and 
boolu. £400 ooo Tr i 01-.S.0 1890 af1<!'r ,,,.., 
4M Spttirum plus noo·s wort h of 
1amcs, u11h11cs,ad,;c-nmrcsandboot1. 
fo, 8 8C /l;hcro Band ~Of s,c:11 fo, 
£ISO Con t tct ~hrt Rob,:,u, Cardi ff 
(0"..22)(!1)):?2 
C....1 16K,'IOllndl(,..·crcuc.nec lk nt 
cdndmon rompk 1r .. 11h(80+wur1 h o( 
son .. --arc 1ndudm1 astcR*h Jn,ildcn. 
Saambk. Dc:fendcr. etc For ii.aloe II 
£180oooTel02 1 1068640 
~20 16K . C2N - lle. JO)"'llt'l. . 
wft• .. re and Jelly rnon,;lc:r< l'.llllndac 
worthovt, r £2l)(I, ... ,UM"llkw£Hi0 T el 
028-686 304 or ...-nte 10 P»ul WtlOd , 
B• kyn, Trdor. Caernaifon. Gwynedd, 
LLI4.S lt 0 
ZU1 +16K+caSl.'d, Leyt,oard+lh· Rtt 
snr,pho+lou of ,ood tof1 ... --arc+ 
man ual+~ ma nu.11+-n IKMtt 
- 4 months old. excellent 001Khllon. 
wonh £1'70. ,.·1H acttpt: .£70. Tel l...ccck 
692288 an}11mc: 
UK1018K.1·2M ll i.t"aSN.ncwmo,11 1or. 
RS 232. For1h (8(J Tel Lc:tchwonh 
(Ol6-26)74224,fttt'7pmo,,.·« t cneb. 
S...., Spectrum l,llp<'s fOf' any 16K 
adwnturrpmN Gall'H's1nc,luck1arr,,o 
I. p,nrs 4, Space lntrudrn. J D h n~s. 
Pl11M10t<k al'ld Gulpman, T el Cokhts-
1er 466JJ for dc1, ,11 Asl.forlan 
MM VCSpl usJcu1ndgt$.,.· 1fts,c llf o, 
£7.Sonoo,wtlliW.lpfo, 16K SpcctNmor 
48K ZX8 l . lfmcrrn1«1,.-mc 1o lOP ,1rk 
Lanc,Sar,db,am,CholllrcCVt'll 9EO 
Tdl96Z 
• ...., V-ic-20 up 10 (100 offcmJ or 
ZX81 £2S offered . Tel ();Sl-00 1)21 
L"·rrpool W...., ZX Spc,ctrum Will nch&Sll<' 
Vk ·20. I c;or111dgc same plw. 1,.-0 

"*'"'lltt,casv n t rt'IXM'dtrllldJOYSllCk 
V.~llsellVic-20Tt'IOl-6899J20afKrfhc 
o'doc ~.(H L for Da .. d) 
ZU 1 16K20c:asstltC"Arudcad..-en1urc 
J::llll'ltt, lnt'lud1na, ln,.ldcn, Gal .n um. 
Scnmbk, Winl('d A• ·<'np:r. Coun tt'r 

PCN B·1llboard r:~i~::,~~~3~ Vic-le computer 8K RAM U~MKN'I 
plu s R oadraoc ca11ndge .£1 IO. Tel 
A.bi11gdon (om) UWJ 

Attact.Cen hpcdc.JDDcfcflOCr Black C'lul1cm0:111dcn,.S1,nlcy.CoDu1h,m ~2' IS<ll c,ti~k dm'I: '" llh 101,hqi and 
Crystlll. U FO . C.i.ciombs A'l't'ngc,. 1uzu1 ,.·11hl'(""'crpact.manullllcNS films bo~ worth 050. Mn'f" t210ono 
~lnOl'C- Cf.*O""nc,r £ 100,.,11 Kecpl cl<', many l"mt'< 1ndvd 1ng J..O Dcfcn- Dc,t;;1111s,Td028.l21848() 
t.s.S.bktchlcyTtl7"'80c,c111flP. dcr.MonstcrMnc,S.. rambk.O ulf) ll "-1cM PC tn.ac:a,rnw~ ava ,labk and 
~2' 1'beCou111cat1'ldt"tobciwop, F11Jh1 S1mula1>c,n, Boot 11,11 c,JO_ Ttl wan1«1 Sae IISI. Sm,1h. 84 Edtnflt'ld 
ptd for Vooodoo <.astk' o,,-Pirate Co,·e lla,'l:rh,11 (~) 62210after 4pm GardcM, Worcoicr Part. Surrey, KT4 
advt'nturtcartrodv- T elEnfitldOl-440 At..t VCSbo J1cdMnt,...Sar1rKIJt1-.M'"' 70Y 
5621 (cam.dge ,n &ood cond,11on), ask JOYSliclc £120 ono Tel Bari')' 01-648 o.i.,. oomp.ncr M K cr'M plu1 tof1· 
for Ricllard O.SJO ware (inctltdi111 Ma,lmcr,c . Worckcar 
h you 0,0·11 a BBC and arc bc1,.·«n ......._ c1r100Ccs for Ylc, Armou r Su~rcak, C ~. M B~) urw.lcr 
12·14~ lf 50 J wouldhtc1obcc:orneyour Ba11lc.Sottc: r .f'ot.cr.Spi1CcB111lc. £ IO gu..ramcc New pncc £1.Z,Ou:-VAT 
pc nfnc:nd Wn 1c 10 Juu 1n JafflC50fl. c..ctiorOOallfou, TclOl-6512867 Will sell for £850. Te l Chel msford 
1-clstcdSchool. l-dsccd, Nr. Dun rnow, lXII plus 16K Rampact wft~re plus 322283 
&!icx.01611G another I~+ l · lbl. pmn °" MJ: Ac:iwltAtom l8Kand 12K+Proennn+ 
MM 400Ell!llcrn f ronc l9Jlpluscashfor CllWClltt.Slncla1rbooh1ndmap.z,nc, Books £120 Tel Boho.1852,1()9 
airtnd,c or •ill i'"liP for lllKMhc:r pluJ S.nd1nr rcrommclldcd tape rccor· Vlc-2' 3K RAM only £10. 111 ako ,,.'Op 
tlMtlle Tel 01· 989 8\J8 evenmp and dcr '"' llh lapc counter Will a<Xep! first Super Landcrair1ndgc11nd 8h llca!,S,el· 
wce ken<h offc,of£,;l()Tc1SouthJ")fl6'.rffl 1cforan,ad~nturccartndgcorOmcp 
Ac:ient AIOffl 16K RAM 12K R OM Ylo,20 comp ute, . ~llc unit. Jelly a RaceorGorfcanndgc Tel Bngh tOI'! 
Toolbox flo.i l111J: D«,ma l plu J many Mon~tnandOwdbuoctc.,, rlrodgl'und S616 10f4pni1) 
pmc,;( 190 Tel Wn,i Mcne aJ8J90J Sol, of otht-r M'.1(1,.,u" (ISO ono Tt"I s,..c:tr.. Soft,or(' Carnell Black Cl)"· 
MM \'CS S llk)fl lh$ old. ,.,,h ,IO)-q1eh B,u,n lhN7386 1 ta l (48.K), M1kro-Cic11. Sc-,---Jmblc (16 K) 
and J)"J(tlcs, I Comtu. 1 t"a<tr.dgc 1n- 4111Spcarum,. ·11h£200 's •'Orlhofbools and0t:'Trunoes.Ctnlipc,k(l6K).Cosl 
dudcd. C6',1 m . ... ,u M"II for £60. Td al'ldpmcs . only.Smon1Mold Total MA fl 8 3.S, wll .(9 All VGC Tt"I Slt"bbt'IJ 
02"45-J5362ilat1}'11mc: ncw£J7S . Scllfor£1.SO(rcqu1requd: 668af1t,Spm Aslt.forNorm.anParkl'r 
11C Model 8, pl"1 LSOO wonh of wlc) U)fl1,i11;tMar t ,Tcl022260022 S.., 16K/48KSp«trum'6f1,.·are(g,ood 
,of 1,.--are,incluain1Uspandforlh Will W..W. SlncL11rSpcaurml6K£6(1()ftl) 5Clcc1101t) Aho Ctitl> FX .502P pro, 
acttpi £600 ono. Tel CO\o't'nt ry nm T el ll 11811986 ,ramm.ablc cabllaco,, con,,p1c1c ..-i1h 
af1cr4f!m 5Nn- MZ80w-48K, prm ler(l'J)IIObo x cass,cm: mtcrfattandmanuall Barpan 
Ylo,2Clcompu1crcompk tc,.1thcassc: 11c +carJ buSlnc». iMJfl•11rc up lo £500. al !SOono' Tel; f rcddy, or .SJl ?119? 
rccordcr.bo Kcd {l 5(ho(1,.--are1apaand Olhc:T JoOft,.are up lo £1 .. ~00. pmn 9 cV1:mnp1 nd ..-«tcnds 
boob also ava 1lablc Te l Manslk ld ~aboPheall-orth Totlll£J.OCOain """' Compaublc IT T 2020 64K ,.,..1n 
SS6IWM1Arm1 tage. I Robt rU A~. h11V('for.(')(() T cl 0J~S l l97J DOSJJ dbh Su11 wnall b.Nnc:u. 
l lu1h.,..a,1e Su uon ,n A.Y!f,c:ld. !'llom. W_... Vkn,c,11t,1.pc>('a!;5Cllci<>rVic-20 P~11I.For1r11n.soft,.arc.JOY"ic k.p.td-
NEl72J P Will pay 10 £4 Tt l Norttng.hllm (CltiOl) din. ampt 1f1er . Jad brn t. colo.rr Ill 
TtSII Model 1 Lc,TI 2 "8K. l.'(>mpklc 329528,f l<'r-4-JOpm,.« kcb)""J 1Mnuab, lc»ds £900 T el M,teOl ·.ffl 
...,, h Acul:.i;lloppyu~.18 tapn(lobof W....,. Prog_ranurunttiw-6.S02"bookby SOOI 
M>fl•--are) and !iOul'ld ,c"ntra lor All 111 Zab. Tel Nom n&f)am (0602) 32076 W_... do,;kdn,·c u,11 tl1bkN~,..11h 
n,oe~Oj() Tcl\l.alt'rk)Onllt', ll a nlli aflcr.spmor .. «kcndsq11o011nJprtte N~ and CPM fo, i,alc Ot110 
66J98 lf 1e, 6pm W__. any ci.tss 1...w: for Vic ·20 Tel lllptrboard cased + l',u £6S . S,nd,11r 
,._, MZ!IOA48K ,nc1tpCS,scll£.t.SO Nolhf11Nim(0602)J29528afler4·.10J,nl ZXilO, offcr1 SIOO Mllr<b, Vanws 
ono,6,moncMold Asnew Tcl78810, wcc:~days Brtdic- ,J63 Kt nnmgton l.alK', London 
Cannocl.,Stafh ZXl1 16K,'IOllndix,.rd l0 port,lolsof SEii 
.tar. soft HBC pmcs for Jalc. R ocket ,oltwarc, booU b,15, nc,.., aood conda· lJIS..IO Model I. Lc~cl II I e,K CPU + 
raKI. Mon~cn. Pl;;11nc1otd Artadtans. oon Will sph t offcr1 aect"plcd Tel VDU + cassette +sof,,.--are £275 32K 
Snllppl: r . Mc1wn.atlasncw£XO Tel Wll1ham Cro,y 30077 c•Tn1np only . t'JCJ)IIISIIWI 1n1crfatt £175 . Complcie 
07074-7'i161n)t 1nc: £115 thclolono 48 K sywc m l.400.Tcl 021-7482352 
Vle-20+ cas5CIIC u1111+WticL+ Super C..FX 702Ppol' 1abtcrompul~rkwi.alc Riii on Frenc h Clllc D'Azur FREE: 1n 
e Kpandcr+du~roV1:r+«oolwf1warc lnchidaca1>Kllc:m1erfaec:. pnn 1er. and C'.klobc:f ~,_ Sp«trum 16Ko Cot1e 
Sc ll for-Nor1on7)722,1 tof l ,. .llfC{I IOono Wouldw, tcMudcn1 M, unce Ec:ok Ce111re II Roche I;, 
s,..c:tr.. lMh·c:nt11rn, I"""""· lallJUagc.,• orc11g,n«r. lt omcd,1lc Bra)ford Barn- Mohc:rc422JO(Francc:)nsz2009 
W.lntcd w ,111 .. q,orc:onSO<k r bu) -'"I st•pk N. Devon T t"I (059&!) )27 W..W. 11$1•rtgforup.dovrn.lcfiand 
B,11 Lonc;ky. 388 IP"'"'ldl Roiod, Col-- <'VC"n, np MrJ <'mm,_ n ght ~I on Spc:ctn1m ("8 K) Can 
chcster fasu, COl4E.X or Tel (0206) 41l 0nc:- I °""ncn , lilc 101...-oppmcs anyonchdpmc'P Mcwcbnd. 4 1kdgc.,-
MIJ73c•-cn,nas AskforSpccmwn81II sof1,.--are I ha ve Zod.at, fl tJ:hl and ga 1e Court, Po..1!o Ttrr~. London 
TR$,,ID,(i('n1e 21 dotibk: preas.,on OIC!6, by T allSOf1, ako ln, ·.ldcri and WII T<!'l:0 1-W[t):59 
mathcma tlt' and lnJOflOfflClric wb- Ccft t ,pcdc W11te1otlld•n1pmc1 list10J IIC Modc l 81.20P ~yu<'m Ne: .. 095 
rouunn ln~UUCl111'!ilndKKnUfic:cal· Le-R d Li.-c:rpool , LIJ4AU. Tel (M7J.SJl6 1 1f1cr6pm 
C1Jla1or rou 11nc U11k.1sh 1he nu mbc, rut rom plc lc ..-uh 16K R AM pact, ,.,... ,orTRS80 Wan1tdO' R e111y.96 
c:wnchC'11ft)'Ollrmicro . llO 8Snc:l&.O conntt1m1kitlk.m:umMbp!01.ma11u- ll,oulcwrd North, Dubl,11 ll T d 

r: - - - - - - - - - - - - - - - - - - - - . 

: BUY & SELL FREE AD FORM: 
323186 
~ Advent ures 5,.·opGokkn B alon , 
A rrow ol Dc11h. Colonel'~ ll <MIK for 
Olhcrildvc nlu rcs AP Ue rry. fl a1.S,Jl 
BngJuon 0.0..'I: . Rusho hnc:. 1\.1111-

I !!~~!n~g~ .. ju!~~~I i::~:ofo~;r~;:~~:~~~:~%)~~;~, ~~~~:,~ ;~~Ko~;;,~t~ I 
j and include you r name. addressor 1elephone number . But don't send money- thisscrv iceis free I 

lopr iva le reade rs . We will not includ e ads from compan ies large or small. or from anyo ne car rying I I on a profi t-making 'business'. Also, we cannot guarantee to place ads in sp«ific issues- ifs 'fi rs! 
I come. first served ' only. No rcprintse i1her unless you ~n d in anotherfo rm. Send your completed I 

ad form . one wo rd per boJC. to Hillboant, Pt no nal Compute r-Ne~·s, 62 Oxfor d Str te l, London W1 A I 
!mG .. 

I 
I I 
I I 
I I 

! I 

I I . 
I . 
I I 
I . 

"""" ZXll l6K.c 1ecllen1 l6 K pmcs 1nclud: 
111,:0,...-.n~11cfour.Chc: tt. AlilCr· 
Olds. ll oppcr (Frogp:r). Gulp. A •ahl 
,.mulah c)II J K G,ryc laflC$. Pon1oon, 
Foott». U Ma~r £6$.Tel:Onhcroc 
240671lter.Spm 
Dil ( 16K) Kc:mpMon LeJboard + 
Z<.in-X ~nd unit + Spcelrum EJi:par1· 
-board.prnc:$booL +111a11ual.lcads 
etc £20 of toft,.itrc Wonh t l80 
Barp,n 111 £ 127 ono. Tel. S Ke nton on 
660«.07af tc:r 4 15pmor ... cc:kcncb 
.ur. cxpan.,.,onwu1fora,ie.,,1hVic ·20 
£50 ono Tel N Ocmom, Cc,,,·c:ntry 
2301 1 af1cr .Spm 
T1$,80 L2 .... -.1h new mon,cor, casscue, 
hi-rtt ,rapho (38416 >e 192), man) 
boob and ma 11u1b. •~ry larsc games 
toalcc n on . Awembkr c:tc. Value 
£1.00J+ Acccpi £.4.SO ono Tel: 1..on1 
Ea1on(06076)68602 
D ll "+ l 6K compktc•1thlSO,.,o,1hol 
pma 1apn ,nc lU<Uns Che». A1Jh1 
Slmulaoon and Bl11ek Cryual Will sell 

'-- - --:J fort65.Tel: ll en1c:Bayl0227J)64427. 
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I 
Rahs: £ 10pe r ,;;1nglecolumn cm . M1mmum ,;;1zc _l cm . Sene"id1-.cnunt a\·a1Jable Mechanical o.ta : Col umn w,dth . 1 colu mn 

57mm . 2col umn, l !Rmm. )column, 179mm. C..,,. !Wn: IOda,, prior 1opublicatio n 

~~ 
)~""'"'!!N!l""' 

• j',,~1J 2 
::=,::;-~ci.:-.r::-~hyr2: 
=,\pplM)-SINl.,._..,n~~ 
.,,,...._~9""11·•""'91C""9 ,t,,,,l~illo:;JI 
~ "LOtdOINFlin,ot. "- tl.4$ Mi~-·~w-.....- w -M.-ll'ducleP&P,ll'd~~"*" -~ 
~~~~ hfflandllp,R, 

A SINCI...AIR SOFTWARE.'HAROWARE 
SPECIAllS T CONVENIENTLY SITUATED 
NEAR Mt ANO M62MOTORWAY$ 

PHILIP COPLEY HI-FI LTD 
6 WESTLEY STREET, OSSETT, 
WEST YORKSHIRE 
TEL: 0924 272545 
HOURS Of BUSINESS TUE·SAT 10 30-5.30 
OPEN BY APPOINTMENT UNTIL8P M 

.. 11'U'f91 .. .. ...... ORIClllfl!llllMI-Gfll'Oflll'_..,_.,._._-.,., 
OOIII-lllbt111t•'*•o111u,o,• oe1• u ,s 
Sl'(CTAIJ.Ml&IIWV,YHIQMPQIJUKS c. ... 
=.:a:i";:.S:..::s~=:.o:-... ~ .. 
Sl't:CTIIUM*m:f&n - lllM.-01,w4',MW'11.lriiSOl.-s 
N,o11c,111cf1Nl t5'5 

==-~~,F--..=.'t."C, 

COMMODORE 64 
HI /R ES Gr aph ics 
12 ntW" bUIC commands including plot, do-1111, 
Q<de,bo:c.,tplitlcrfotl'l+OOlour.l)al r'II 
U K oUI -C 
Cheque pot WI o,ci., for t 14.95 to 

I Ul.'S SOFTWARE 
110.dn<tr Drtvt, Kino..itton, Motta. 

ATARI 4001800 OWNERS 
A~ loaryotcuaettN.canriclgN, 

~::~2:~~~00:..~ 
MIDLAND GA.MES LIBRARY 

48 Reed Way, Blahop• ci.,v. , 
Cheltenham, Gloa, 

T .. : 0242 674960 
6pm-Opm only. 

PCN JUNE J-JUl'\E9, 1983 

Coatact: l .tn Whorle, on 01-.l:?:\ 3211 

Software 

BASIC PROGRAMMERS ••• 
Are you elwey s short ot • PK •? • Look ing tor varlab .. , ? • 

Debugging programmes (other peopl•'•J? • Searc hing tor jump sources ? 
YOU NEW LOWIIAH; LOWMAN• LOWu:JO LTD1 progr- ~ •·•-d"llhl ........ ,...., ....... _.~~ 
T\CY CONS*IT Of': 
1=~ . Slwlnklprogr--pnor!Ocom- , =:_ec,,,_.12ASCll..,,,..oteocllet....:IP'" 

2:::,~·===wldpmtioc.lJON S= co,,,c,,.. .,.,_ioe.-,s1 ~ 
3:=."=~~-:: 6~E-"'*'6too,0tlO~SOl)~-
~ .............. Scuwwld~olll 7Glooll s.,re,,..-c1~-ASC•coc11-. =--~==-~~= f~;.....,t, ,..._,.r.d~ TA8 altloft - --THE WHOLE SUITE CAH 8E CUSTOMISCD av USCR 10 MATCH AWf SCAEENS "~ ., CPM lom,,c on 

18M-..rd~~=~so~'•_:;;n\b~GIA""m:~c83ot.N 
ForO,..,lomwl..,__ 

Small School Softw•r• 

~~~~IO;,,~~~byc:,::= 
technlQuesolindivd,;alisedleamingtchemN, hP~conti$tolatuott1ol 

~ma~.J:~~::S.~:::;..aec-m:::: 
ReYi:slor'lprogramlflCIPOftTMt 

Pat:nge rllJnincalde: 
•••Thel'--:~~J::~ lnAlgM,,1••• 

t1pric41d1tt1.9Slne 
But Mftl lot I 11Adelc:r4)eion and List ol Titles endoling I U I, IO:­

SMALL SCHOOL SOFTWARE , 41 Sineh ~ Haytlng la .. nd , P0 11 OHJ. 

f Progrnsby81111nstormSofr,QreolE~1 ~ IIW=~=~ ~ -(11t1t!'lttmoflarQif~)IO 1 
I Br1ln1torm Sottw we , 3S York Rold , Edlnburg tl EH5 3£ 0 I 

g ~=~Base) ~ g ~~~IMC8: I 
g~Ald ~ m~::~.U"*Up ·~ I 
0 (),t.elOfy C8 OOeplt,Charge £5 

N,.__.._ot,-.,.M'rd~ 
PIUstSIIIClm11prog.ambckedlboW.pr09rndetllls(deletl!Hi!)PfOPNII) TOUlremi1anctC -I Mclfm I 

L - - - _o...-dlteO\lftitor ..... .. E ....... lro-~ .. "-9----. - - - _J 

COMPUTER TAPES 
Top qu ill lty tapH u \lkd by cht btst 
sorhu rt companks • 1 lncrtdlbl y low .-. 
,.'uil r1111tt 111 .u«.t. Sntd S.A F. for lut. 

I t ~ C lt 0 ... 
lf l CU 0:.50 
l t • Cl5 U.IO 

i:.c ll ordcr 11Ha 50pp&:pchargc 
We alw ofk.r a ropying i<mce 10 c:lll'lomcrt 

~~i'I.!~ =.r;.~:s:1::.:.~t) ;:«~~ 
prcsrammen 

ll t:ATI I MICROWARC, 
.. GH- AH. , 

Oi:w-e;:cry.Slo~ltt. 
Td:ttff 1) '5.Ul4 

BANNED 

BBC CHARACTER GENERATOR 
Menudnven laolrt1es include retle,ct, inven and 3 
~~.~1!8~isa,:j~~~~ multi-Wmter 

tl , 15 P&Pf AEE 
CHEOUESTO 

VI SCOUNT SERVICES LTD 
2A Boulton~ . Souttl-. Hentt . 

NOFUSSGuARANTEE 070S-133133 
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MICRO-COMPUTER MAINTENANCE 

APPLE NATIONAL 
IBM ON-SITE 
SIRIUS ,..!lil!l!IIIII\F·-- -ll \ 24hr 
VICTOR CONTRACTS 

·Telephone: 0268-710292 (ask for sales) 

ATARf 
ATARl400 WITH BASICONLY£142! 

ATARI 800 WITH 48K + BASIC ONLY £282! 
* All INCLUSIVE OF VAT 
* FREE FULL YEAR GUARANTE E 
"' FREE DISCOUNT CLUB ME"'8EASHIP 

• FULLRANGE0FOUAL ITYSOfTWAREALS0AVAJLA8l.E CATALOGUE 850, 
8 COSDACH AVENUE , WALLINGTON , 

SURREY SM6 01-6471713 
COMPUTERS 

~~WEST DEVON 
~ ELECTRONICS 
DRAGON32-£l69 .90 

INC VAT- FJtEE PAP 

ISSta tioa RO&d, 
Horrabddp , DH oa 

T•l: YtlHno a (0822) 8».Uf, 

Clubs 

ORIC·1 OWNERS . 
Tangerine created Oric-1 now TUG creates 
the rest An independent users Qr<lUP with a 
solid reputation for progressNe system 

=e. ~~r:.e~·.;:~ 
lots rT'l()(8. We have a proven record of 

~.::r~b:~s~: 
(A4) for sample newsletter and details. 
tangerin e Ut ers Group , 1 M•rlbotough 
Drive, WOfle, Avon 85 22 OOO . 

Exhibitions 

-- -m&.&lflll .. --..a-..... 
SUNDAY12JUNE 

WOOD GREEN SCHOOL 
WITNEY 

ti,tl .... .... . 11-.. wn1•0... ~-.. -------! M~~11111S.- .. _..,.11tllMDlle, .....,.nj( ______ ....., .. l!)(Jltlll .. 

M1n,at1W-• 1!111ttUl:lllflll*"'wllllll•• 
........... ..._.111~--...0boc*:I 

11AM•7PM 
....... ~ Mlll llleil 7S,-. l..clln ........ 

, ... ~Mi ffl 5 

Courses 

OPE N HOUSE 
t'OR 

COMP UTER NOVICES 
Cltoouyourtmw-d,/1.,.Ml'\'NUfl 

'-c~~!f!f:i;i!...;::;:SPIM 
uedud1111 

Obase LI, Word.star, Supe rcalc. 
Bn,cllwe"-9 : 

MICROCOMPIJl" ER ADVISO RY 
CENTR E. 

PolJ1ff Dlt ., tk Soiiitll&.IU; , 
llon.NIOI R-, , 1......_ S[l t AA . 

Td. tl -t ?.I lt8' F.xt . U68 

WIU YOU TEACH COMPUTING? 
BEAUMONT SUMMER CAMPS woukt 
like yoo to teach comp.,ting to ~ 16 year 

olds at one of the many fine locations lhis 

summer~ 8~~~e 
JAY HAMMOND, 

68 VICTORIA ROAD, LONDON NWS. 
01-3281079 

Services 

HOBBYIST LIMITED 
G,tfl f ftyt 111•7PM , Wdnldly1Mlhiw"1l 

5 ....... . 
Authorised Al)J)le S8rvice C.,,tre . 

,t$,~~~:=:-~-==°' 
II.Q:IOltin;~...OtloC*s 

3 The Broadway , Manor Kill Road , 
Southw ick, Brighton BH-4 4ND 

., _ II MMtlt:IMI . I ........ II A'tdNtl..,_.... 

r_-:..-:.=~=-n.:-- , 
~-==::-or:.:::..-: 

~ Jns· l1f:@flJ:U¥Ff:1$-cOM':r~;! 
,.,IW!lw ........... rNI ..... -IIIPY"9 

• ,....or__.. • 
46 Wf.S T Ur«) , U.UHT ()N, OllOH. Od OOO. 

Insurance 

INSURE 
YOUR COMPUTER 

lmp«l~F lre,-n.tt,T rwtll t ln•ur.­
to, }'Oil' ContpCIW EqulpmMtt : 
t1.tit1 . .soo_. ________ _ flt.OOpmt lO(.-) 
l'I . .S001Dtt,.SOO .. --- tl'-OOpmt1Sf-} 
a..soo11:1r,,ooo - ·- r,,_oo,,.mr.-J 
t ,~ooo __ aooo,,.mr~ 

1 

.... .. _ 
KGJ lnauf9nc e Brok et's •..-,-;i..-=::rs:;;_;::-•n•• 

To Let 

SVRPLVS PREMISES 
TO LET 

ANCEL ISLINCTON 
N.l 

IDEAL FOR ST\.IOIO. COMPUTER/SOfTWARE Oft 
OfACES ATIRACTIVE REHTA.EASE 

01·3592465 

PCN JU!','El-JUNE9, \98J 



MICROSHOP 
Accessories 

JOYSTICKS from £4.50 each 
DIRECT FROM OUR FACTORY 

'•mfOAll: W~1J#ldlM,o,sw:t;~.2fflOllll:ltdcaw 
..... ktDr.tllOlll 1 5.,.5 .... _c.ciit _ .... _ 

tUl,-ICIT 
IIEAOYIIM.T_.9..., 0 ·,oc1111-.- A&1riorVIC20 tl .• Mdl 
ftWOIII.Yllfflll~ ilNISWfYdll90Clotllowt~ U -Nudo 

CONNICTO"I o·~,Wlll'..,..p11iiigor1s-,,,...-,.~.,,..'** 
o.n 

°"''*'°5...,v2..0.. 519 

AEAW.ll'UTTUISWITCMQ 
IS.- ....... TVAnlloOOIIIIICI~ 

0.0,Wor,O-on,,, ,.._fl"°*'lM:l.00£VAT. lffC:,..,l\lsr._,..,.,dilWll'Jl -7 .,.""""'YIWd,-r-

C.,lefs- ~.!"J!~fF~l. D., PARK DRIVE, BALOOCK,1~( 04621894410 

Orie 1, BBC, Lynx 
cassette leads 

(with motet' control ) 
Din to Din and remote jack or 

Din 10 three jacks 
C2 .151 ncp&p 

Texa s Tl99 /4A 
ca ssette leads 

No need to pay £ 11.50 tor Tuas leads 
Oursareonly E4.151nc p& p. 

Single recorder onty 

~!. '.'" ® 
""""'"""' ""-'"'' · 
Speed up the action with 

GRAPHICS 
• The New lnlelllgenl Grapblcs canl 
• Sertalorp1r11lltloperalion 

• 31tomman4s 
• 512 1 25&1131.072piul1 I 

• 15 1251ert 
• Prices lrom £55 iltc. 

_ .. ___ _ 
COMPUTER AIDS 

u ....... Cr.,lllldM'f,Ltkt U1 11$0 

PICKARD JOYSTICK CONTROLLER 
Allows use of any keys, not j ust cursors - no specia l programm ing -
does not affect other add-ons - special price until the end of June. 
Pric e: £18.95 + Cl .50 p&p. Spectrum ZXS t compatible 

Success Services 
154 High Street, Bloxwich , Walsall , West Mlds , WS3 3JT 

Tel . (0922) 402403 

Graphics 
-- ----- ------

VOICE INPUT MODULE 
FOR APPLE II + & II E® 

DESCRIPTIONS ; 
Hi CHANNEL SPECTRUM ANAL VZER 
8803 HIGH SPEED PROCESSOR 
8K BYTES RAM, 4K BYTES ROM 
UTILITY otSKIETTE wmt ;-­

TOO 

APPLICATIONS : 
LOCAL ENV IRONMENT CONTROi. 
0A TA INPUT ANO RETRIEVAL 

STEMS 
ENTERTAINMENT 
ESSING 
Al!TOMA T ION 

RAMMING 
PRICEC8991NC VAT 

C.G.D.LTD 
111 LOWEAA ICHMOHOROAO 
RICHMOND, SURREY lWt 4LT 

MAKE YOUR ADVERTISING COUNT 

PERSONAL COMPUTER NEWS 
offers immediate impact on your market 
Call Ian Whorley or Christian McCarthy 

on ·(01) 323 3211 

PCN JlJNE3-JUNE9, 1983 

SHORT -LENGTH 
COMPUTER/AUDIO TAPES 
~,fq~a~-::=•~='..!;~:,:.O: 
then alt back and relax . 
Premium Grade Agfa A.F.W. Cassettes 
Manufacturers of high quality blri casset -

!:, ~=f~,og~~· :;~ 
purchase 25 cassettes ol 2Y.t minutas eact, 

~1~~~1~-~~&= 
~ ,=:= l~~.=:~h:::dJr: 
M:tr. Boston , Llnco ln ahl re PE22 OUA. 
Tel : 0205 750 595 

ANp,fcff-lnclualwolV AT -, '"' 

~a:,=~~~=1·'= 
abl(J) 25 c•Hette• 

(>neludlng £1.9S p&pj 
0 21,,nw'II a,..,. 
D 6minl 
07'i'ln*w 
D 10mlrll 
0 121hnw. 

.. t1U5 
..... £1220 

.. [12. 45 
........... [1 2.80 

(13 .20 
. t1U5 

50 c••••tt•• 
(including £2.49 p&p) 

D 2'Almins 
a s ...... 
a ,""" 
0 7~-a ,omins 
0 12'AoffWIS 

[22 .75 
. ........... '-'22.95 

. t:23.49 
1:23.00 
£24 .99 

""" 100 c••••tt•• ,_ £3.50 p&p) 

02~ITWIS a , ...... a, ...... 
0 7 'A.,...,... 
o ,o.,.... 
0 12'A.,.... 

[43.50 
. [44 50 
.£45.50 

.. .. . [-48.50 
............................. [48.50 

£53.50 
lnctuding Inlay card & side·l&bels. 
Total Remittance£ __ ___ _ 

NAME-- ---- - --
AOOAESS----- ---

I eoclose my cheque/PO ___ _ 

Ple•sa make cheque/PO s,.y able R.F.W. 

Second User Equipment 

BERKSH IRE MICROS L TO 

(0344)84423 

Seminars 

SIRIUS USER CLUB 
s..-r .u tuaM......-1.,.__ 

~yklaJ-
MWlud • otiel. su.i.,M& 

[IO~t30ncn-rnfllN*'l +V AT 
ENolrMnt. · Mr ... ., D'a,c:y 

SWUSllSEltCW>, Eat•,...,..•-.a....~ Liu• 
T• l: 1Rto1141Z.Zl4'5 



Appointments 

JOIN THE EXPANDING WORLD 
OF MICRO-BUSINESS 

THE CtlMPANY 
TOI Limn d is the leading specialist UC SD p-Systam 
software hovM in Europe, and sole UK importe r of t he 
SAGE micro. Rapid g,owth in the company business hes 
cree ted • number of exciting ne w v•cancies in their 
Brist ol offi ce. 

THE POSITIONS 
Senior & Juni<N" System s Programmers are needed to 
port the p-System to new herdware. We are looking for 
a solid know ledge of the p -Sys tem, UCSD Pascal, arid 
at least two Assembler lllngu&Ofll, i>tu• ebility to wo, k in 
a small highly motivated teem. 
Cont .e t : Chris Lee, Systems Manage r. 
Custom.t" Support st aff are requ ired to ptOvide 
te lephone a nd HIH suppoo, and tra ining servkas. 
Good exper~a of t he p-Sys tem, and an abil ity to get 
on wi th people are euent ial. 
Cont .e t : Mike Taraniuk, Cus tomer Services Menager. 
Sofo,_-a ,a Saleiaper1on1 ir e needed to follow up t he 
enc>l'mous demand !Of both the p·Svttem itself, and 
p-System based applications packages. The ideal 
applicant w iU heve some know i.dge of the p-System, 
1 pp llc1tion1 1oftw1re, a n d /o r prev iou s ules 
e 11pe1ience. 
Cont ac t : John Page, Soft w are Products Manager. 

THE REWARDS 
TDl provides high qua~ty benefits to its stafl, end 
salaries to metch ebilities and expe rience. 

TOI limited , ~D 
29 Alma Vale Road, 

~~ti12~~~1~~\ss I 

SALES 
EXECUTIVES 

QUOTA£16K 
BASE£9K 

COMPANY CAR 
LONDON AND HOME COUNTIES 

A well estab lished system s house specialising in 
financial and commercial systems for major 
companies is seeking experienced micro and 
mini salespeople for its sales team selling the 
IBM personal. 

This is a new posilion in this profitable expanding 
operation whose customer list is dominated by 
the top thousand companies. 

If you have a proven lrack record in the computer 
industry and wish to make a caree r move, then 
phone : Ref NS 153 

(0932) 41321 

ab executive 
WEYBRIDGE 

OAN&S UTIUTIE S tD UC ATJONAL ACC&SSO fUCS HARDWARE SE RVlCES 
Microshop Classified 

• s,.m.. wG<,wb bbcl"w ,dul rot ttMbble ~•ruc­
tur<'d prOJrarm. bl.1 ,.ha, ,f you rtnuM btt1 Our 
tt nurnbtr PfotrlM ~ value1 10 label\ (mlc) 
a.so A N \\.'ii- . Vicarqe. Wh11wor111 Sqwon:. 
RodMbk,LanaO U 28PY 
• ......,_ forAppltOnc,81:JC.Toproy& lt ~ot 
~ ~Id for aood pmn. uulu~ Wrnc ot phoM 
KntJhll Softwuc. 14 Kmch11 Coun. Kn1ch11 Park. 
K111pton.Surn:y Tcl01-St9lOfS 
e Mltl40Ct,'IOI. Blicl·upnlO!,lbootdl)l,,1nc lvdrq 
badliCCtOI'-Alsocopt('~ffiOl>C bootaisseuci. Rcq1ur« 
32K C\S 95 ll'K" p.tp to Anthon)' Roberts. 16 
ll ambtcdon CrC)«ftl. CottC§fflOt'C. Oakham. l.c~ 
1crshireLEIS7AU . 
e 0ric:-l 481111op-Frogandt1I)' bombc r wnt1cn "'·11h 
INIC'h111c: CQCk f,xfa!!l IICh<)n thnlb. Tbtt0rttttr(GP) 
Eighl grc.>lp,nl'$•~1 h fuJJcolourand M:Jund. U. 95 
l'_,h COVIIC)ICompu1crSo11 .. ·a1t.6.SWoodC11'KCnl. 
Mothrra~U , Uln.ulsi ure Ml.I IIIN 
e s,,.n,- l h ·rcs colour graphics 100 k11 2S ncw 
rommaft<k (48k) £7 .50. Arcade qual11y. sound t)"ll h· 
estioer,27channcl(481r;)C7.50. f-rttJll)"'"Clfiilcr•1 1h 
Ofdcn . Zen Soft•11rc. 6 P.;irk S1rce1, Sc.rborou&JI. 
YOfh 
e ~ "'-:: (.'OfflJ'UIC5 imporun t m," of female 
mcr1$tnial <')'de Growth Trxtcr: guide 10 childhood 
dc,·dopmcn l and 1l1ncua Unique proSrilms on one 
Ctifoetlc '4SK Spcm"m Chc.:juelPO C,_lj Mcdida ta. 
PO Bo126. NW99BW 
• Vic ZO _. N 0-.S. 16 hnc 1n1crl"Kt f,x ,ntr\llkr 
al.;irms •nd d.i 1a colkallOCI Su11ablc (Of produc'tion 
ana l)"S'5. 1,m1ng iiC(jUCncn. nt:111gct. Solt wart exam · 
pies M1Cludcd {\ 9 9S ll'K". K11 fOfm Clevel and 
lnttrfxc, 18 Chclm~font Ave . F11rf1eld. Stockton. 
Co.Oc,·cland .. 

ADVERTISERS 

MICROSHOP CLASSIFIE D 
r .. -i,, 10,--...:1- .. ,-- .. 

...,....,. .. IN Ko I SWJNG W[ EX.LY 

MICROSHOP CLASSIFIED ADVERTISEMENT FORM 

r .. ,...~.t•PCN il• .. bll'lp,ll:ln<JQOll.,.dll'l-=tlboll*"",n;ia--ol J-..<11. Wt111t .. bl ,·t 
~.nd<bllb',lltllOJlldudeJ<Q-"'"1-.tt-or~~ u.»,: _ _,.....,...,_.Oldmbold>n-
Alllda_be ___ bJ•SIIIINoH.J w.lot~to1POu_ ,...,...IO"'"'°"""~,._ ..... ,e,1<n>1 

~-IOprdmMl•IIIYISJoee" - SoendformlO 

NJCaOINOP CLA.Hll'IZD PCN, 
'2 oaom 81 .... ~ 1-clor, WIA 2HG 

PCN JUNE J..JUNE 9. 198.J 



BACK ISSUES SERVICE 

HOW TO GET THEM 
All ava ilable back copies of PCN can be orde red 
from our new Back Issues Service, using lhc 
coupo n prinled here . 
For a guide 10 lhe sub JCcts cove red by M icropaedia 
e,..ery week, see our M1cropaedia list abo\e. 
Send your orders to: Pe rsonal Compuler News 
Back l.ssucs Service, 53-55 Frilh Street, London 
WIA2HG . 
To make sure of gelling all your copies in future, 
why not fill in 1he 1ea r-ou1 subscnp11an card in 1his 
issue. 

POi JUNE 3-JUNE9, 198J 

MICROPAEDIA LIST 
Anatomy or the BBC micro 
Part I: Tune into the BB C - an exploded view: Tube map: 
bloswming in to colour ; second opi nion - a first t imcr ·s look ; maths 
and science on the Beeb; programming the func t ion keys: learning 
with Logo; BBC Basic; Use r Gu ide ext ra; alterna tive languages. 
Part 2: Introdu ction to peripherals: playing games - reviews and 
prog rams; word processing on chip and cassette : histor y. 
Part J: Net wor king ; inte rview with Acorn' s Herman Mauser: faults 
and se rvicing; video reco rde r lin k-up ; turtle graphics; Beeb books. 
Go Forth 
Part I : Basic and Forth compa red; Fo nh on you r micro; asse mbler 
language; cha nging up; the Jupit er Acc . 
Part 2: Ju pit er Ace software; guide to Forth ; Fort h on A pple, IBM 
and ZX 8 1; more implementa tions; Forth 79 v FIG -For th ; boo ks. 
Graphics 
Part I : Colo ur co-0 rdi na1ed ; Spectrum, Orie, Atari. 
Part 2: G raphi ~ o n the Vic 20; the Video In1crfacc Chi p ex pl aine d ; 
Dragon displays; video ease l on Atari 800. 

r------------- -- - -- ---- - -, 
I ORDER FORM 
, Anyonelssue;s7Sp ,addttlonaJoopies55p, post&paclung;nctustve.0-..U I ,-ple&M add Cl per copy airmail postage. Please allow up to 21 days 
,dolNe!y. 

I Name. . .. Telephone(day) ........ I 
1Street I 

:~~~-p~~i;~:i:i~f~j: 
I Visa/ Ac.eels/ Amex.,Diners 

ICerdno 
I 

.... . Signature .... 

L--------- -- - -- ------ -
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A newrange 
of soft wear, 
US style 
The name of the game in big 
business is diversificati on with 
d iversi fication into informa· 
tion 1echnology being the 
favoured route. How re· 
frcs hing then to find it work ing 
the other way round. 

An Ame rican co mpany. 1/0 
Devices Inc. has bee n going in 
for some fancy corpo rate man­
ipulations recently . First it re· 
structured its stock (1haf s 
stock as in sha res) then it 
changed its name to Medcomp 
Tectmologies Inc. Finally it 
decided to go into the chinchil­
la bus iness. 

These cuddly rabbits are 
much pri2cd for their white rur 
and Medcomp is splashing out 
S2.3 mil lion 10 buy7.CXXlorthe 
animals. They will be shipped 
out to Israel where the corn· 
pany an1icipa1cs they will 
breed more and produ ce mor e 
closely matc hed pelts. 

So whc re doc s thisall lcad us? 
You'd probably best look out 
for a spar e o f fur -co ve red 
computers. in t aste ful while. 

Denise Katnich is happy in her 
wo rk . Anybody who can sit in 
t hat position without wearin g 
a fixed grima ce must be. De­
nise is dcmonstra1 ing how 10 
spend all d ay at a term ina l 
wit hout developing all manner 
of hea lth pro b lem s. 

In our picture she risks a 
d isloca ted sho ulder for the be· 
ncfit of med ia maker Ver ba· 
tim . which has jus1 issued a 
booklet ca lled Tone Up at the 
Terminal. 

So the next time you see 
somebody hugg ing th em· 
se lves. wobbl in g their ne ck . 
breathi ng h e,ivil y. and flin ging 
t heir limbs around. t ake a leaf 
o ut oft heir book - or write to 
Verbatim for your own copy. 
The ad dre ss is 6 Stanley Park 
Road . Wallington. Su rrey. 

Bu t how do )'Ou manage to 
hold th e book? 

In last wee k 's re viewof the Sord 
MS Richard King was ju st 
explain ing why ' the so-called 
"sprite g rap hics" are the most 
in ter esting fea 1urc of the d is· 
play' when a line of tex1 was 
spiri ted away. The nex 1 sen t· 
encc should have re ad : 'Sprites 
are little prog rammabl e dis· 
play s whic h can be moved 
arou nd the screen .' 

We pride ourselves on be ing up 
10 the minute at PCN. but we 
got a week ahead in last week' s 
Menu page. We billed this 
week's page 35 ea rly giving you 
advance warning of Mike Whit­
ne y's p addle amo ng the Ap ple 
pixel s . 

Master misulre 
Du e to an oversight . Kuma's 
Oe skmas1er Series some how 
be came Da 1amas1er o n page 
12. Issue 12. Apologies . 

PCN Dateli nes keeps )O U in !ouch \.l.ith up-cominge\ents. Make 
sure )'O U enter them in youfd iary. 

Or g ani sers who \.I.OU Id like deta ils of co mm ge\c nt, included in 

PCN Datelines sho u ld send the info rmati o n a t leas! one mo nth 
before the e\·ent. Write to PCN Dat e lines . Per-.onal Co mpu1er 
Newi.. 62 Oxfo rd St reet, London WIA 211G. 

UK EVENTS , .... 
Appk'IB 

ZXM 1crofa 1r 
Offi« Au1omatt0n Sho~ & 
Conrcrcnce 
4th Commodore Computer Show 

Olad, burn Computer Fatr 
South of England Personal 
Comp1.11cr Fair 
Computer Fair 
Computer Open Da} E,h,b111on 

F)lde Computer Sho~ 
Compce North '83 
l.ttds Sof1"-are Fair 
BBC Micro User Show 

..... 
June J-5 

June 4 
June 7.9 

June 9-11 

Juoc 11 
June 12 

June 16-19 
Ju~ 16 

June 17-19 
June 21·2J 
June 21 
June 24-26 

OVERSEAS EVENTS 
Exh,buion & Conferena' 
lnte rnational CompulerTee hnok,t) June 7-10 

Mini Compu 1crShow ror Off.«. June 23·26 
l-lomc. l lobby 
International MIC'l'oComputcr Aug 2-5 
Exh1b1t10n 

Natt0nal Computer Business Aug 16-19 
&. Office Systems 
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VM~ 
Fulcrum Centre. Sk.iugh 

Ak,andra Pala<"<". London 
Darbtcan Cent re. London 

.......... 
John R,dmg. Da1aba~ Publtcahons. 06 1-456 
8.SOO 
M1kcJons1onc.0 1·8019172 
C,app& Polhal. 01-747 JIJI 

Cunard lntcrnaoonal I Imel. London Commodore llus1nessMach1nes UK. 7574111. 

K1nF, GCOrF,c's Ila.II. Blac-l burn 
E,h 1b111on l lall. Wood Gree n 
School. \,,tnc) 
EarlsCourl, London 
ll ohda) Inn. l.ondon 

E, 1220 
Oradlq Cnlerpn scs. om 3126n 
Julian Wilde. 0993 2JS5 

Ro) Hrau. Reed (,h 1b11Kln\, 01-MJ 8040 
Tony Kamm1~I.,. Couchmcad Commumcallo ns. 
01-nllllOI 

\\ 'mter Garde ns. Blacl.pool Northern E,hibi1t0ns, 07068n687 
Odle Vue. Maoctw:stcr Ro) Brau . Reed Exhibitions. 0 1-MJ 80-W 
John Ta)lor Teachcr"s Centre. Leeds Graham Crc1g.h1on 0532 782181 
Renold Building. UMIST Dai abase: Pubheat ions. 061-4568.500 
Manchcs1cr 

..... 
I long Kong Exh1bmon Ccn1re. 
f loni Kong 
E, h1buion llall . Cologne 

Kuala Lumpur. Malay~ia 

Aud:land. Ne" Lcaland 

TerrJ lhll. lndu,tnal & Trade Fairs 
lntern:i1.onal Lld.02 1·7056700 
Gcr man Chamber of Industry and Commerce. 
01-9.307251 
Conference & E,hib,tton Management Scrvkcs 
SON 1)110. 9·A Jalan SS24'8 l'a man Megah, 
PetalmgJa)a. Sc:l:mgor 
l"radc & Industrial Exh1t»oons. 12 !lea ther 
Street. Parnell. PO Box 9682. Auckland 

l'CN JUNE3- JUNL 9.198J 





MllCIODIAL 
14 TRURO ROAD, ST. AUSTELL, 
CORNWALL, PL25 SJE. TEL: 0726-67676. 




