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DIY micro go-ahead .. _ ....... 
M!Cfokcy ,s going ahead .... uh plans 
10 build 1hc unique For th micro. 
_.hose <ip« v,·111 be dcccrmmcd by 
usen(PCN,l"iSUC)2) . 

Tbe company """'al set up by 
AdvanccdTcx1 Sys1cm,1orcscarch 
1hc t<ka and build 1hc micro 

·we: had no idea v.hal kind of 
response .. ·c would Jtt from the 
advcn1ttmcn1 1n PCN, bul reek· 
oncd tha1 ,f we KOC more than SOO 
responses 1hcrc was a JO s.1u1tion, • 
uid Microl ty'1 manag1ngd1rtttor 
PaulW yn1cr 

In the ncnt 1hcrc more 1han 
I .7(W)"rcpl1C'S Ind 111 ha,-e bttn sc:nt 

-
Mini Pascal 
for the Beeb 
BBC usc:n .... ho ,,.ilnl §()ffl('thm1 
more than BaStC can u5oe a I\CW 
subset of Pascal on their S)-Slcms 

FOf £S9 plus VAT tht lan1uaJC 
Pasca l-T comes ma 16K E PROM 
from 1 ICCS Assoaatcs and a 
1U1labk: for 1exh1ng and leam1n1 
purposes Jim Gohghtly of IICCS 
said: ' Many un1,·crs111CS a nd OCN­
lcgcs hke Pascal a nd a rc 1»1n11110 
leach oomputmg 

·11·sa lan1uaa~ 1ha1'sp1n1n1a lot 
of popul1rny 

Pilscal-T ..... ,II be il\<'illlabk ,n IWO 
,,.eeks' 11mc a nd Mr Gol1&htly said 
1ha1 IICCS will be adapt1n1 the 
package fOf 1he Epson II X20. 

I ICC'S ha.salsoproduced I Logo­
Forlh fOf the BBC m.cro1n 1hc fOfm 
of a 16K EPROM Aimed a1 
pnmary school children, Logo­
For th1sa,c rysimpkwayofac111n1 
luck 10 find thc1r way around 1hc11 
mach ines 

The proerilm 1nc:ludcl ca talogue 
d1§k-fiks for up 10 198 filenarnts. 
b)-pawn& Acorn's Basic-onc n­
latcd fil1n1 i)-S:tcm. You can there­
fore sa,·c your procedures by name 
and also exa mine the large c11a­
k,gue con1cnts The ,,.hole pKkagc 
costs £S9 plu s VAT Con1act I ICCS 
A.SiQC1a1cs. 0632 R21924. 

a q~soonnairc s«k1n1 mo,c dt· 
1a1kd v1e•s as 10 1hc kmd or 
machmc people were 1nlcrc:,1cd ,n 
bu)'lna. 

A large num be r of rcpl1C$ came 
from Khookh1ldrcn •ho have Cl!:· 

pcncfttt ol RML. Stnda,r Spc( · 
lrum and ZX:81 and BBC ffllCfO!i 

Many of them were cnt 1<:al about 
lhc mach1ncsand .... crc k>o'-,n, fora 
compu1cr 1ha1 lll-'OOld aVOtd the 
problems they had cii:pcncntcd 

·1 am amazed 11 1hc lc~I of 
compuun1 kno-lfilgC' of many of 
these )'OORI pcopk: .' u,ed Mr W)'n· 
tc r Tn >1Ctl compla mt.s. he s.atd. 
Y.CfC abou t the spcfii of lhc 

machines and the quahl)' of t.lK 
kC)'boatd 

Another mtercsung ran I'S th ;u 
mm1 respondents ,,.ere loo lrang fOf 
a mic,o costing ,n the rcglOf'I of 
£400-UOO. 'Most probably rhcy a rc 
loolung fOf a new machine theyean 
srilKluatc to, · said Mr Wynt er 

M.crol cy ha s )'Cl to ana lyw the 
que,;1ionna ,rc:r~scs,1h as rc:­
ct wc:d ll oY>e\-er, lhe l cyfcat urts 
or the machine M'N look u thou&h 
they "''Ill include a user chota: 
bct 'll·« n !he 6502 or6R09 pr~ 
chips (lht etJtu11 board ,,.,II allow 
c:,thc r to be plugged 1n), 128K or 
RAM ,n two bkid:sof 64 K ( lhc yc.an 

Switch-on to sharing idea 
Products loosely desc ribed u 
pc nphc ra l shar mg dc:vtCCS arc hc­
gmmnJ to make 1hc1r presence felt 

The Kka 1S that ,n i. mulu ­
computcrcn\' 1ronmcnl (small busi­
ness Of dU.Sroom) npcnSl\ 'C: but 
compantl\cly h11le used peripher­
als hke pnnters Cllln be shared by 
i;cnral compu1cn 'oli1lhoul the has­
sle a nd d,srvptton of ph)-stta lly 
d,u.ma around behind or under 
compute rs 10 chan1c: mlcrtw,nc:d 
abks . 

The lop end of 1h1s concept 
uwoh·cs sop tusocatcd compute, 
nel'll'Orkm& ,,.here sc:,·cnl rompu­
tcn communicate th rough a rorn-

plicatcd 1ystcm ,of1cn"'' 'th 1cc:ntra l 
file -sc:rv,n1 comput er. 

Nell! dow n the hnc arc produe1s 
like 1hc VicJ6.I Switch (PCN. l5SUC 
I) ,,.hich mon11ors the ports of a 
scncs or romputcn and au1oma11-
ca lly lmki the rd eva nt ~ nphcr .al 
.. hcn111srcquircd 

Nowarompanyc1tlcdSof tromcs 
has announced an e ,·cn simpler 
solu uon At (99 plus VAT the J-20 
5,,.,tch umply link.11 sha red pnnter 
to one ofl,,."OCH' three rom put cn by 
the tum1n1 of• dial. Thc sw11ch. 
claims Soruonics. n rugcdly bu1h 
m a ria,d and virtually unb1-cakabk 
ABScas,na Con1ac1 (0825)2179. 

be used Kpa ra tdy for ,,,.'O prog­
r,ms n,nn,n g a1 the same 1,mc. 
open mg up the pos.s1blh1y of mul11-
task 1n1,,.·uh 1,,.·ouscn), h,gh resolu­
hon colou r &raptucs a nd tht Son) 
mic:rofloppy as tht d,sk dmc . 

It has )'Cl 10 be dc:cidcd "'hclhcr 
the dnvc: .... ,u be ,nduded m the 
pnce of the Manda rd machine 

ln111almqumcnbout 1hc pro,cct 
arc bc1n1 handled b)' soflwarc 
house Rcmsof1 Mr Wynte r 5-1)'1 

that 11 is i;tlll ,,.·,lhnt 10 i;cnd out 
qucst.onna,res to a nyone ,,.·ho m11i­
Kd 1hc oniina l ad 

Rcmwffs addrcu ,s 
FREEPOST , Bn1h1on BNI IZW 

Sorcerer 
reappears 

1bosc or you ,,. Ila were m lh1s 
business before ,, ,. asa business"' ,II 
remember the Ex,dy Sorctrc r One 
of lhc early casuah1c:s or the micro 
m,irkct, the Sorcerer v1n1shcd 'A'tth 
chc demise of ,u UK dtSmbutor 
EMGMICJ OCUUC I 

But the Sor«rer has been taken 
up by ProJttt Control and Manaac­
mcn 1 (01-730 5902). The firm 11 
pnma nl y 1n1crcstcd ,n 1uppor-tm& 
c:ius11n1 customers and honou nn 1 
mamt cnance: contracts I IO'oli·e,'Cr, 
those of you,,. ho roUcd mKTOI may 
JUSI be ,n 11me 10 make • va luable 
cop for )'OUr ciollccuo n 

Atari Xls on the way 
T,,.o of the Al.an S)"items that 
grabbed the hmch1ht at Chica,o's 
ConsumcrElccuonicsShow(PCN. 
,ssuc 14) should be ,n UK shops 
laterlhll)'ea r 

The Atari 600XL and *WlXL 
'oli·crc 1he moll.I prominent featu res 
of A1a11'1 challcnse co 1hc Coleco 
Adam a nd las1 .. ·eel ,n London they 
he aded a bull.. launch from A tan or 
S)'Slcm1. pcnph cn ls, acttSSOflCS 

• nd sor1 .... -are 
No pncn or fi rm dc:h"·ery date<; 

.,.·ere 11vcn but 1n lhc US the 16K 
Alan 600XL ~ lls for SISO Ha~ 
on 1 6502C 11 haS' bullt-,n Afan 
Basic. a full kc tboard with 29 
graphlC:S keys. and rompa11blhty 
""'1th ,o1, ,,.,r c ,,.·nttc n for ca rhcr 
A11n home «>mpu tcrs You can 
expand the ma ,n memory to 64K 
a nd play wuh up to 128 ooloun at 
anyone tune 

Thc l!OOXLcost,U00 1ntht US 
Anotht r 6502C s~1c m. 11 has 64 K 
as sta ndar d and shares many of the 
fea ture s of the 600XI. 

I-low these prlitts ,,..,II tra\·c l 
ac:rOH the Atlant.c 1s a moot point 
A tan hasdcdarcd thac 111sn·1 ,o, n1 
10 contCJt 1he highly com~1111"·e 
wb-£100 bu51nc'5. and a spo l cs­
man said last \!1eelt: 1ha1 tht Euro­
pean ma rk.cl might be able 10 

A.t:rldlisNtdl_,._ .. ~ilarl 
suslalfl twgher prices gcne r11lly 1hari 
the US 

Afan hopes lhc m:.\ChU\CS 'oli'III 
rCCO\'Cr somc:k>stiround f0f11.and 
to ba,cl,; 1hem up ,1 un, ·c,lcd one of 
the lcttcr-qu.ahty pnnters 1ha1 
caught $C\'Cral eyes 11 CES The 
1021 •• ,a ,n ... ,th no UK price K l, D 
a faul ypcdcstna n bu t (,n 11\t US. at 
lease ) very low cost pnn1cr 

Two more printers. the 1020 
colour prmlcr capabk of four 
ro4oun and l()q)5. and the 1025 dot 
matnl[ ~u mn um1 lhat runs at 
4()q,I . ,,.·ere also dc:monstnt cd for 
the fint 1,mc ,n th is roonlf) 

'Thc:ic: ~nphcrab, ak>n1 with 

ne,,. s1or11c unns and other suc h 
dcv.cn n a l1gh1-~n. can 111 be 
a nachcd 1oe1us11n1A1a n mach,ncs 
as "'·ell as to the 600X L, the l!OOXL. 
a nd the t,,.·o lar,er l)'Slcms. the 
1400XL and 14SOXt . ~w lui 
,,,.·o machines a rc due here early 
neJtl year 

La1o1 001 not least tht new 
sort'll .. rC: IS an rndtea!l()l'l tha1 Atal'l 
1s 11111 firmly bcnl on prov idm1 
entert ainment New 1amcs 
appeared "''llh 1hc new mach1nei;, 
and Ala n hu1ho made sure that ,1s 
1ames 11, 111 Nn on some othe r 
S)'l lcms , amon11hcm us srcat m·al 
Commodore:. 
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Torch tri-processor 
carries fight to US 

More Mates 
due from NCR 
Two more vcrst0ns or Dec1s.M>n 

M ate V from t\CR ( PCN , iuuc I) 
, hou ld be 1n 1bc mops 1n mid-Jui) 

Thc cok,ur and Wmct\("s1cr dis \. 
,cr,;ions of ,c-R·s busmc:Sl micro 
i.cncs ,.-,II cost kM than originally 
suppos,cd 'l'hc W1ncMS1cr 
mach,nc 1§ aboul ( l.<XX) ~ than 
"'c on gma lly though1.' i.11id L)n 
Maile y. an NCR sales mana~r . 

IIJblpli IMcnft 
U'tng !he dc:hbcr .ilc co,nctden«: o f 
Amcncan lndc pc ndcncl' Da) '. • 
Drit1,h romr;i n, has launched • 
tnpk-pr o«'™lJ m,ao 1ha1 offer. 
thccombm.ilton of Un111;mdCP M 
rompa11bth1y 

The m:K'hmc •~ !he 700 -.i=uc, 
from l orc h Com pul Cr) :md 11 had 
11, fiN pub hc shov.,ng 1h,~ ""t'C'\. 

l"hc 7(l) !loCU C) h.n a mpk 
pr0tt\)O r arc h11«1Urc .... 11haf&.IIXI 
cfop 10 run l nn . u.1omi 2.'i6K of 
RA \I A lilO procc~r r'fO\tdn 
1hcCP Mcoml)Jt1 b1ht\andcn,urc, 
1hat the nucro can run JII 1hc 
wftv. ;nt' that currcnth run) on 
10fch's rx 1~1mi m.achmc. 111h1eh 
ha) bee n renamed the {"-)Crtt, ;\ 
BBC hoar d 1to1th a b..~IJ 11 u\Cd 10 
con trol all 1npu1 and 001pu1 

Ahol.iunch«lh) Torch"thc :\00 
~ rttsof v.<Kl.,.tJtton" \\11haUBC 
hoard. Z.80 a nd MK of R AM thc\ 
a rc ~gocd lo pro,.1dc to .... -(.'(~I 
acC\'\S 10 pc r,pher;i,l'!i such a~ dbl \ 
and pnn1cn ~ ng Torc h 's 0110n 
nel,,.'Ofk1ng S)"ilc m Torchnc 1 

Tor chnct ,s an enh anced ,cr)t0n 
of Acorn ·, Econet 1)'$l('m .,..h ,ch 
fC'fflO\'C'S lhc l'l('Cd 10 USC ffllC10f as 
dcdteatcd fik ·K nc r a nd pnnt· 
$('n·crs1ations 

An) "'orl~tation or mK'roon the 
net ca n ~n an, Olhcr machine 
An ·anadf feature a lk)'"" a d"I. 
d mc on one-machine- m he de(h· 
eatcd for use b, · a remote mach10C 
orter m,nal 

Tordl-....., .... ~,,._~ .... UK""'"'-

The ,.,.·,n pmccs.so r (2'1l)AIID!,8) 
.,.,,h m1cgra1cd IOMb W11"1Chc<.lcr 
plus f1opp) disk dm·c and MSDOS 
,.,II be U,6-W The colour mx-f11nc 
'lli1th ,.,.,·1n procc))()r ptu\ MSl>OS 
a nd1 .. -011opptcs,s0,4I O ... hlle11s 
or 1a.1nal, the mon<K'hromc \USIOfl 
a t ( 1.825, .,.-,tl notc han,c 1npr ,cc-

A 1cchmcal machm e. "'1th an 
~ro-pro«\SOr, tt,duc for rclcasc 
m the lase quartc: r of lhc )Ci r 

Nctworkmg II c:ii:pc:clcd 10 be 
ava,labk 1n Scpccmber. 

T"'o nc"' "°h"'JrC pad ap;'S Pcrf«1 Sofl"'are lnt' . Included m >-------------< 
lau~d at •he ~me ll mc IS lhc lhc' SUIIC IS a "'Ofd P,oct\SOr. 
ncwm.c,o, arc Torch \ta1I Plu)(lfn ~lhng ctM-clc r , ,pt"citdshcc:1 and 
c nha !K't'd ,crs.lOfl of l orc h"s dee· da tabase 
ironic mail )))lem) and Tc-.11cl 

Pr ict) ror 1hc nev. r or-ch hard­
.... arc (ndudm g VAT) arc (1.:Z.U 
for 1hc -'°\ "'orl,1:11ion (s)nchro­
l'IO\l)OOmmunica1ions co,.1 an e,nra 
£205 ) and {.1,1~ for 1hc 7m mpk 
procc'!MH"mach1nc'lli1th , .,.,nllopp y 
d1)l) A hat dd l'\. \Cn.tOfl. thc 72S. 
cosis£5. 4.SO 

"'hK"h 11lk,"'--,user, co run thc1r o"' n 
1nhoulC \ icv.da1a ;;.en 1« o-,·c-r 
Torc hnc:1 

Torc h\l .:ul Plu, fcaturn I high· 
k,c-1 comJlllcr ca lkd follC) v.hich 
allO\ll""ll the' u-.cr co pt"ogram JU) 

TorchonrcmoleTorch Program · 
mcd c,cnh c.in c-11hcr be C'(CC\lled 
1mmcd1a 1eh or a1 "OfflC umc m 1he 
future 

Th( other ..oh"'arc a nnotn\Ct · 
mcnt from Tort'h 1,1ha1 m fu1ureall 
Torch C-Scne~ mach ines and L.8(J 
d" I. pad,, v.ill be 1),ucd .,.,,,h a 
compkte sune of M>h.,.,arc from 

The lltubtht) of thc Torch 
hJrd111 arc 'Ilia) 'lliCII demonslratcd at 
1he launt'h Th1) l'IC'lli") )IOty "'~ 
t)p,ed on a C -~r,c, mxh 11"1C ~mg 
Wonhla r at 1hc I.lunch a nd lhcn 
1ralbffl11ted 1hrnugh 10 the PCN 
u~n gTor chm.111 P1us 

International 
Sinclair club 
Th( ln1crna11()1'1al Sinclair Uw r 
G roup has. made a mode-SI Marl ,n 
Burn ley. 1.araeashirc, .,.,,ha mcm · 
bcDh1pof a h;,indfu l ofk>ca l pN)plc 

Hut Ofg;m1scr1 Pc1e r Pa ton and 
VICIOf Wcbbcrh a,c high hopcs. M, 
Paton saKI ·wc·,c goc Su'ICla,r 
R~a rch·s hkss1ng. and they ,.,II 
be sc:nd,nJ us dealer l"IC'lli'SJ)Xb 
We're ptannm g mK'TOfa1rs. 1n \11,· 

nou s part s of the roun1ry. and m 
time we hope 10 hinc an annu al 
nall onal e irh1b.1'on. dc~nd mg on 

1A;;-p- p-;-le_u_p_g_r_a_d-;-e- o-n--;t-;-h-e_c_a_r-;d;--s-;::::====~=,1 ·':'.:;:::::.:.~· .~ """ '"°""' 
ron 1ac1 Mr Paton on 13urnley(0282) 

F.i~h,om oomc and go bu1 cxran· than half "'hat ,ou migh1 pa y .5324 1 Thc kc . a t ( IO I )Cl t, gi,cs 
SIOfl Mrdii for the Apple It l'IC\Cr ctsc .. hcr e. and the: paralle l prin1cr )OU actt$$ IO a soft'lli-are hbn() . a 
~m IOSQOU.tOf\C~ ,n1ufatt c.ard 1, ~m,larh chea p ai monthl) nc"'slc11cr I.OO'llin as ZX 

T"'-o of 1he ta1cs1 arc from the £36.kO Pm s and a quarte r ly suppkmcnt 
consultanc, and design housc ...,.h,ch you ~ n lutn 1n10 a user 
Ctncch.and1hepr.«)loo\.:is1nm manual Th1s.,. 1llbebascdonuKn. ' 
.n the orrull() Ctnt'Ch·~ lJ() hps.hmtsandet~ncncn 

add-oo "'111 l'ffll )"OU L~l.75. lc\S ~ ,~~ aa:!~':' ~~':,f;:~ c~~~~ 

, 
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«nl off1hc normal retai l pnc:c 

Tandysland 
T""onc"' r and) ,>--,1cm) ha\cmadc 
u acr°""the pond , !he Modcl4 ,and 
1hc Mod;:111.() . .,.,hKh1sPro-Tc<;ted 
1nth1)1»uc 

Thc Mode l J 1s an upgraded 
\CNOn of1 he .,.,c:11· 1.00'llin Mode l 3 
The ~l 00\ IOU) difference ,s 1ha1 
111sn '11hatsha bb) wl\ ·cr ~r .but 
,nsidc1!' sn1uchbigcr TheJ111ould 
onl)' go a) high a) JhK. bu1 the 
Model 4 coma 'llillh ~K as sta n· 
d.ard. npandabk 10 1:?SK 

Othcrch an~11rc11biggcrscrccn 
- ll>h)Z -lasagam s16-lby l6 and 
11'sgr«n100! 

A Tandy spo\.c) man sa id tha t 11 

w1llrunallwf t,,.n c.,.h,c h 1s•- r11te n 
fOJthe M odc l J.a nd 1hat 11 .... 111ros1 
(1,4 99 

The Model 100. on lhe ot her 
hand , is a new bcccd of mach ine 
We lool.. al ,1 on paac 42 ,n dose 
dc ta,I The pnce !!,; (.&99 for the 8K 
\ Crs,ona.nd(6-&9 f0fthc2J K Both 
ca n be upgraded 10 the maumum of 
3:ZK at a cost of (79 9S fOfcach 8K 
11K'f"emcn1 

Thc third of Tand) ·s rcttnl 
releases m the U~. lhcsma ll c:ok>ur 
computer. is not ctpcC'lcd to mal..c 
11."l UK &but un11I Octobe r, att0rd-
1ng 10 US ,;ourcn 



VIEW FROM AMERICA 

II Computers 
and the 
no-go zones 

B)'Cilris-
AMericll ntdlen are ... .,. bJhll to Maid! 111p tlle lrtftcls. Take fer 
iMIMCe tile !tot JOUIII tmtd of U.. lllkrocofflpwter llocNn and tiM --1-. ...... -....... ...-., .... us.1.attfy ..... _.,_ ................. .,. __ "" .... 
.... .,.. , • popular ...... "" · 

Wttha~MNlalllOdtmyou unlh'ta..,......, ... ....,tlkfor 
~ut MM1 wondfta: Oii Wal St .. MY wlUIM..., lurifta your 
,........ c.,.. JOW pay cNCI• • come°"' tlM pMN. 
v.,,-... uc.,t thattMf'elsstila11nhtllotof o:ptt11Mcor,or.te 

relltsbttiMClllotffdowntowll , Ndtlus~America·Pf'O'l'hll 
......... 1NtM to Mt efflcl ,eo,le frN to 10 IMMIM Nd work. In 
Ndllio,i tlNI ""'plil111M 'cottact ..... stry' stirs"" ,otHt MeMOrin 
intlMMdsotUloM•orcMiMlabour.TtteytakeadiMYiewoftlw --· But tltoM wtttl tlM ript skills -4 NCNtP IMfttJ c.n 1et wll.t U.., 
wMf:lll(J'RJ, Nd ...... IIM'f'PIC'flftrwchcontfnues. I .. leflkla,jusl:to 
tile IIOftll of S.. f ranchco. tlMn is a lwMcl MW "Compute, Ready' 

-- [ .... - - ... ~ at$131 ,5001 ...... 
..,.....tnd for,ourCONputer l)'SlNI wttll du! l*OM9 ha for IMIINM 
......... H,....'r11fnalo'MNlldN't ...... OMtlley'lthrowMan lBM 
,cn ...... $3,SOOtotllo--oo- . r.o---c-......, 1s ... ,..., ........ _ 
tnM:t.t.lsNMl"""l'lf .. )'Oll .. lsworllalU,wttltaC0111,utffw-, 
_.-MNtwYortctn.~erdonll'tptealtootwheteJNM"I , 

s.....,.... ... ca. .. ltwllsplN:totlMwoocts ? Ufffortunatet)o­
llN 1Nn'1 tile ni• - U... .,.., tlM Nly trfllds MCI tlMy aren't 
~hlaVKINIM.Ca.tsidertheoniinoltttr.fMlslfl UStduution.Tlte 
.., ..... M"I ,......tltfrt, '"')'OM;nCICMwfll ..... toncapeto .......... 

- -- -. o, n,ooo us........, ... 23,000""" __ ., __ .,. ........... 982.Bytllo...ioll983 

MON tilN W flf LIS Wp tdtook .. 11.ne OM , Sdtoots alltd coltps, 
tudlen H41,....,....,.. .... ,. Mic,o.craq. 

l ..... ,MtlteNtttr,.offlCllooldiltrkts, CMllintlleMtlMll'h , tlley',.. _ ........................ . 
TRS Model 100. Ncl ~ HX20l at11 prorbta to N tlN NI 

---to.11-y.-- ............... f ... l, 
~elte,,W.te~tlMCOn11put«lsso111W.,itoultla.tlft)'OM ---~ .. -----· ....-otic.orCcMMMttllst. 

lwt at tM NnM tinM tlM US pgWic: 1)'ltetll ts ill c:ollPM, Just tu _ .... s.. .......... .,.. ... - ...... pl_ ....... _ 
V...,.,tlloC...ofHipTech . o...desof-pltltultuclllnr 
Wll" •nd ncW strvalff i.... comMned to ~ dtcrade tM .,.. .... 

111 ~ ufNIII school drstrlcts the)'.,.. f.dn& • ratMr 
........ trwUt.n.., ..... ,, .... , tt...,.co.puten.lllNfftlteM 
ICIINh: ........,,. IUffer .,. aknost total t.ck of tdence teadlifte. 

Ofcoot1o1,tlMR1 .... ~lsflrnlb'Mt ..... stkdeni.W ,._ ... _ ........ _._ .......... ....... 
.....W tduc:.te lb°"" • ancl WI~ ts cutti111 tduutioil ---· ~for• socN'ty jnt 4oww UM road that will be computer 
...,....tff IMi11Cto ........ NOtllef MWtfflKI, OMtlt.lt Is CMtffilttJ 
pttlq • lot of atttfltiofl in tM c,.........Mtd Sun left . KftOWtl as 
lf.ltlMC...,,, tW, Is tlN old, tried Md true tedillOfoo of puttinc" IIP 8 

W81.,.fldOM 11COftWl'IHltywtth.-,,..nlposbontfMrNdintotOW11,So 
.... us ..... rnt.rkttd ... fn .......... °"" ........ Califorwil Nd 
Aorida. '"" ....... .. q ........ otMr tbtff •nd rtef,ons. 

WMt will II N like, crowt,w 1tP ill • Cat...« aullou,., hi • -udy-. -'<lnrlntlloCotbcel .... st,y? -
..... ,..,........ llltent, IHNlerdns•lt.NdoMd donU.. rNd hltM 
............ 1 

Micros on 
the rates 
Compulcrdubsaroundthecountry 
might do •·ell to folk, w the lead or 
the Bo11on Computcr O ub -.hich 
drew a f.S,(XX} grant from ,u tocal 
rounal 

On a mopping spree, the dub 
bough• an One. DOC \li1lh ~,n&k 
d1sl dmcs. a Spcctrum, Dragon. 
Jup11cr A«. Commodof"e l,.i. V,c 
20. Alan 4CO. a Ne~•bra1n. sc,·cn 
rolourlVs, thrcc blacl,and·Vihlle 
TV s . a monuor and olhc r btts and 
p,<CCI 

TM dub v.u g1,·cn 1hc grant b) 
Bolton Corpou1tK)f1 undc1 the In· 
ncr Urban Programme Bob Crab­
u ee or 1he rorporatK)fl said '1ltc 
compute dub 1s !iCCn n a ptctt of 
,n, es1mcnt for the future and ,I's a 
flounsh1ngdub.' 

At 1kc club's first mtt1m1 la~I 
October 40 people 1urned up - ,1 
now has 170mcmbers. Cbnstophcr 
&:des, dub treasurer . .-Kl: ' Y.cput 
,nan appbc a11on for the grani last 
NO\·embcr and rcoc:l\·cd 1he monc) 

on March JI 
'Now we ha,·e a full)' equipped 

oomputc r room a1 Bolton Institute 
of Higher Education -ou r • ·« kly 
venue And -.-c ha,·e an agcemenl 
-.nh the college -.hcrc by lhc) can 
\lie the cqu1pmcnt be1•·ecn 9-.5 and 
-.'Cusc1tm thec,·cnmgs 

Wuh a ll 11s equipment the dub 
offers us members a ho§t of Kll'"i­
llCS And people ,n the arca th1nlo.mg 
of bu)ing a computer can alv..i)-s 
pop 1n for ad,ta: 

Bumk) Computer dub, ha,·mg 
I01 wind of Bo11on·1 achic,emcn1s. 
approached 1u counnl for the u.mc 
sortolg.rant ll mo,·c,cr.lhcd ubwas 
too laic Tbc money had alm1dy 
b«nalk,catcd 10 h1ghv..iy1 ml)ffl''C· 
mcn1 schemes 

Compu1u du bs don't tu, ·c a 
dl\1nc nght 1oth11iformof ,rant, but 
11 may be an.table on a fint<Ome 
first·Kf'cdbas.s Soif)ou'rcquick 
off the ma rk at the IO\Jl;n hall you 
may be 1n -.,1h a chance 

.----------- flUPOlf-S,. ... --­..... 1 ............... "1c, ................... .................. ..................... ......., ..... 
C-..M.a.• ... __ --! ............. _ 

•• 
............. , ..... ......... _, ....... ~ ................. -----.... . Je..NIII 

_., __ 
........ ,u,,....... 
, ...... . .... 1212. 
51M44. 

Plug-in Spirit 
Launched m Spml and a,1,lablc suppons up 10 IO use rt a11he i,amc 
ncx1mon1hisancw8r 111.shbus1nns time. 
micro •llh a rombmation of f.am,1- The madm,cs -.·ere bunched 
1arfc<1tur« with l.6 Mb 1-.1n flOJ)p) d,sl,; 5)1-

Almarc Dat a Systems' Spml tems, but from Scpcmbcr 40~1b 
range 11 bul11 around the S-IOObus, Wtnehotcr disk sub-tcyslcrM~ 
has Z80 and 8(»;6 proccsson. and be 1va1labk In 1he Jame mon1h 
runs opcratmg sys1cms from the Almarc hopes 10 ha, ·c furthe r 
CP M stable Almarc hn 1akcn J)foces50nandopcra 11ngs)'SCCms 10 
modular design h1crally-yoo arc offer you. v.1th MSOOS and Con· 
,n1endcd 10 plug J)fOC'eMOr boards current CP M foUov, mg bier 
m and 00110 s:uu each application Almarc ~1•r1cd hrc as a d1stnbu · 

There arc four l)">lcms 1n 1hc tor of micro l 1u from V~cto, 
ra•; each has 1hc 1-.1n·J)foct1SOT Graphic. of Californ ia 11 began 
opcion with an f0!7 ma1hcma11cal mak1ng,1sov.nsystcms, nm1dl 982. 
co-proccuor The Spml I has a theScl"IC$S andScncs 16 
fl\·c-tJot chassis. lhc Spm1 2 a Pnccs.startat0.69S(or1he.Spm1 
l.5·slot ch.as~s. the 3 11 a mulu-uscr I v.·uh tw,n flopptcs. Alma rc as on 
sys1cmfor uptofouru scn.and 1he4 Marlo-. •(06284)M19 
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ACT's Apricot 
blossoms ..... ._. 
Mcc1 the Apricot. a brand-new 
16-btl mJCJO from Smus-,·endor 
ACT Emerging as a top UK 
company through 111 wttCU with 
the Smus. ACT dcadcd II v.as 
.about time 11 had 111 o-...·n micro 
And the Apr.rot rully is a asc of 
•au our o•n v.ort ·. 

The Apr,rot is.a,eryprcnysmall 
dcslnop machine. The ke)board 
clips to the CPU for carry 1n1, 
1hou&h you ha, ·e to lu11hc morn tor 
roand 1ep.ara1cl)' or make do vnth 
the LCD display built mlo the 
keyboard . 

Inside, lhc Apnool IS a Sirius 
lookahl:.e. It's b.ascd on a SM l-tz. 
ffl86 w11h 2S6-768K RAM and an 
M89 !JO chip; 8087 maths is. of 
CO\ll'K, optional Ston11ge II pro-

vtdcd by 1v.1n Sony microl'loppta • 
pv1n1 J I .SK tach But you can bcl 
your Smus. ACT ,...,11 offer a 
Smus-a>mpa llbk sv.,n floppy and 
probably a bu1lt-1n J .Sm Rod1mc 
Winch«lcr . 

ll ard•-arc opuons w1ll 1nclude a 
bu1lt-1n au1o-d1al au10-ans•·e r mod­
em. One of the n .ces1 fc11urc, is a 
1011lly soh keyboard fca1urin1 a 
l\llo~lme LCD display m·er six 
touc:h·1ensi11,·e functlOfl kC)1. llu s 
ca n label 1hc keys or act as .a dock 
and cakula 1or ro, other applica-

''°"' Sof1•-art v.111 be based on bun· 
dkd MSOOS 2 and Concurrtnt 
CPIM-86 UCS D ·p 805 ...,.,II be 
optional The Apr,cot y,·JII come 
...,,th the tv.'Q 8 aSIC5 (Microsoft and 
ORI Pcnonal Basic). a 1n11ph.ics 

kcrn al. rom.municauons soft v.·are 
a nd a databasc pacb,e ca lled JO 

But lhe best btt IS lhc pr ice The 
Apricot stares a t ll .49S with .a 
.... ·ork.in1 ronfi1un111ion of tv.·1n mic­
rofloppte!i and 1ereen bcma only 
Il.750. put11n111 5quarcly 1n com· 
pctm on ...,,,h cx 1s1m1 8-btt 
mach ines hke the EJl$0fl OXIO.and 
che promrSCd F u1urc Compu1crs 
FX20 

The A pne OI v.·111 be built 10 
Scot land, but ma amous ooals-10-
Ncv.ustlc deal ACTv.·11Jbc 1elhn1 
A pncots to Vktor, maoufact urcr of 
lhe Smus. ACT claims that 1he 
Apoooi c:omplcmcms the Sinus . 
Bu111 loot1 hkely 1ha111 v.,11 furthe r 
curtail ulcs o( the 1·2Mb model 

Thc AprlCOI IS bdkd u a fourt h· 
,cnera1on mlC'l'ocomputcr buc 
V.'00'1 be 1n 1eason unlll October 

........ J.~i ( ~~ .. ~]~;~~~~~~~~~.~··~.~.~ Interface 
l...oao turtles mlO 1ni11n1 fully- IICCOfdin110Mr Johnion.sinccthcy extras for 

~ flcdgedprogtm s. wnh an all-bclls- arccasyforch11drcntosl1rtus,ng. th Sh 
;::hc:.1~,~=r:'~~i:h:~ ~~~;;a;::.~~::C1ck: e arp 
38:IZ micro the full Logo langua,c- ucep1 a 

11lc Logo1nqucs11oncomcsfrom lack o(f ull 1...oaomtcrprctcn 
the Edmbur1h Un1,·cm1y Depart· The &hnbu rgh Loao, ""hK"h B 

,...,_ w ICNNlkal....,., rncn1 or An.f1C1al lr11dhgtntt. and bc ina sold by RM L for ill. boasts 
i!'soneo fonlya handful or·~ , · all the usual control s1ruc:1urr:s and 

Sharp MZBOA uwrs short of lt!iO 
tc rial in1erfaccs. a CcntronlCI inte r­
face , user-definable pan11llcl inter · 
face and ext ra ROM should k>ok It 

Brotherly love Locos, according to Kenneth John· vanabks .,.hose namn may be as a new board from Kuma 
son wbo "'·rocc ii. wKlot u the scrttn Chnsltncd MIB, the board has 

' Most ohhc systcnulx: inasoklas 'Youcanbu11d proccdurn • hic:h 4K of ROM at £500 . Logo a t the momcnl arc httlc or canbcrccunt,·c:1ndrclurnrnuh1.' 11 ""ill let you attach various 
nothing more than 1urt lc Jf11.ph.cs says Mr Johnson. 'You can create pnn1cn, and your l)'Stcm can 

The dov,.<n'lllard ucnd 1n the ~tor routines wnucn 1n Basic,' M)'S Mt uscr·ddined pt'occdu ra and store brromc a n mtcll1gcnt tcrmmal or 
high-quahty prmt1n1con11nucd last Johnson. 'But Loso is actua ll y a fu ll IIK:m 1n a library. and problems hkc electronic mallbo,c. 
~•cck w11h Brothers rdca'ie or iii proaramm1n1 lan1ua,c, and 11 1s addm1 up fh·e numbcn ...,h!Ch 1S I lr you wan t funhe r mform.11ion 
IIR ·I.Sda ,sy,,.h«I unit abk 10 solve probk:m s that v.oold real headache 1n 8 .1$1C needs a Kum a is 1n MaKknhcad on 0628-

For a compa n)· th :11 made 11s be hard 10 handle 1n Basic.' two-line progn11m in Logo· 71n8. 
name tn 1e,rin1 machines and 1---- --------------...1....--------­
portabk 1ypewn1crs Broiher has 
produced an 1mprcs.swc devKC 1n 
the HR -15. But l1lc man) d1nnc 
Japanc-.sc c:ompanin ,1cad1ly muse · 
hn11nonthe microbu.s.lnc ss. 1t1sn•t 
doing 1nythin1 by hah ·cs 

The HR -15 has many of 1he 
quahty feature, of its more c:cptn · 
M,..c J.tbhnp( the company has bct n 
Kt 1ve In the bu~ncs5 daH,.....·hecl 
market for some tunc)cxttpc speed 
- it plods alon& at about J3cps. 
Where you,ct k>wspced. ho,i.c,·cr, 
)'OU U$Ullly get low prtCC as Y,elJ­
the IIR -1.SCOllSJUSI mcr {5(Xt 

Speed is less important thcscda)'S 
because of low-coi.t spoolers (Jtt 
po~41) . A~tract s l1kca largc 
buffe r You Amply dov.nioad lcxl 
to 11 from your computer and 11 
feeds the printer al the required 
pace - the computer 11 then free to 
get on Mlhsomcthm1clsc 

Brother has already captured 70 
ptr ttnt of the US undcr-25cps 
da1syv,h«I market and hopes to 
have a J.tm1lar impact here . 

PCN will featu re the Brother 
HR-1 51n afu1urcP ro-Tcst 
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Spectrums hijacked ., __ 
Would ·bc Spectrum a•,,nen may 
htwc 10 w111 a couplc or v.·ccks 
before 1hey lake dcll,·ccy of 1hc1r 
machines. 

La st •·cck'11hef1 ofa k>ny·load 
of Spectrums has throv.·n Prism 
M1Croprodue1s· d1str1bu11on Kbe· 
dulcs mto chaos. As a rcsuh. 
supphc, 10 shops a rc runn1n1 l'l!i-O 
v.·ccb behind schedule:. 

Pnsm is adv,s1n1 anyone "'ho IS 
offered a cheap Spcarum 10 1c1 in 
touch with 11 or TNT. 1he company 
O'l!i'nin1 lhc,.. ·arehousc ,n 111hich the 
Spcctrums ,,...·ere: siorcd. TNJ' IS 
currcnlly oonsidcrin& offcnn1 a 
re,..ud for inform ation that Villi 
kad 10 the rccm ·ery o( the micros . 

Thc 1hcf1 couldn't ha, ·c come at a 
worse umc for Prism, as 1he 
v.·arehousc had Just rcc:c,~·ed a lar,c 
dch,..ccy of Sped rums. 'It's the first 
umc for a Ion&, Ion& •hde thal •·c 

have bad so many machines 1n the 
warcbous,c,' .a.td Terry Bro-n. 
Pnsm '1 dcpury mana1,1n1 direct Of 

The the ft was we ll planned and 
ea rned ou1. he sa11d. 'Un fonunllc· 
ly, a lot of pcopk knew tha1 there 
y,·crc a lar1c number of machines 1n 
1hc warehouse,' he said 

Thcproblcmtheth.cvcsnowfacc 
k how 1oge t nd of the Spct1rums . ' I 
can·1 s« any of lhe H igh Stree t 
cha 10s like WH Smith ha,·in1 any· 
1hio110 do v.·1th someone offc:rina 
Spcdrums on the chea p. We arc 
chcc:kina "'·,1h 111 thc shops •c de.al 
Y>1th 10 find ou t tf anYQM has 
approached them,' 111td Mr Bro,r.n 

Pnsm '1problc msha,·ebccncom ­
poundcd b«a\tse it has had 10 v.--a.11 
unlil the insu rance ro mpany and 
the police ha~·e f1n1shcd !heir m,·cs· 
ti1a1ions before: bt1n1 allo\l>cd ac· 
ccss to the warehouse 

·we don•t e, ·en know how many 

macb,nes have bctn stolen because 
v.·c: ha~·cn't been abk to count .,..hat 
IS kfl All V.'e do know IS that lhc 
II n1 io.dcd up two TNJ' k,rncs 
v.·ilh boxes. On that b.asisv.c reckon 
that around 3.000 Sp«trum s •'Crc 
stolen but the fipre could be 
higher . When 1hc mac:h,ncs arc: 
dch,'C red to us they come 1n 
lorry-loads of .S,000, • uid Mr 
Brown. 

Nor docs Prism hl\ ·e a ny dc1a1ls 
of the 1enal numbtn of the miwna 
mKTOS 'We have gone to ou r 
wpphcrs and they arc work ing ou1 
v. hat machmes •·ere dcll\·ercd. 

Anyone who 11 offe red a cheap 
Sp«trum or ma)' ha,c mformaoon 
that wi ll help the police ~Id 
contact their local pohce 11att0n 
Altcma11vcly. they could ,et 1n 
!ouch w11h Terry Brown at Pnsm 
Microproducts on 01-359 748 1. or 
Mick Mogcron0 l ·J.4002.S4. 



Each-way bet 
Just ,...hcn )'OU thoua ht the IBM PC 
look-al1lcracc v.-as"'·cll undc:r111-a). 
the US communicauons 5.p«1altSI 
Pa radync hu c:nlcrcd its o•n 
ou tsidc-r 

The Paradync: mockl. launched 
las1 .,.,·cck , ma1chc:s lhc SJ)C(' of the 
PC in mos1 parttculan. but also 
CO\crs all be1s by o ffering rompa ll· 
btluy • ·11h 1hc IBM 3270 d1spl.1y 
tc:rm,nal u • -cll-1 hn 1s the dcncc 
that IBM has 1urncd ,n,oa PC111,th 
.&;1-()f'IS , 

The PDSIVIP orrcrs )'OU both 
dc-sl·lop compu ting and IBM 3210 
1ntc:rac11on.,, 1lh 1hc ho!.c compulcr 
And a1 1 oompktc package ror 
£4.600 • kc)boatd. morutor and 
matri:'< or k u c:r qu.1tny pnnt cr arc 
1hrov.nm 

Fulu rc C'<trli m 1hc p,pc:l1r,e 
include 10-40 Mb W1nc:hestcr h1rd 
d asU. CP/M cmulatton . 1raph ics 
support 1nd a multi ·uscr opc ni ting 
S)"IICffl . 

Softwuc "'ntt c:n for lhc: PC "'•II 
also run on the Par.tdync mtcro -
aoo as part or the dea l 1he company 
IS gl\>ln & fu ll OfMIIC scrncc 

F1~ dc li,-crin of 1hc mad u nc 
"'''II be made ,n a few mon1hs' 1m,c 

Vi1al suusucs of !he P.uadync·s 
1>DS'VIP 1nc:ludc an ~ J)f0tt) · 

sor. MSDOS opera11n1 S)-Slem. 
dual doublc-dc nsn) d 1\ l dm·c:s 
w11h a tota l of640 K and a choi« of 
four ia ngullg('S - O:t\lC, Cobol, 
P:.scal and Fon r ;in 

~ ';c:1 Parad)nc'on W1ndsor(9S) f- -- ------- - -, ,-d-.,«1-l y_h_om_ lloc- ,-..,-.,- . --1 

The program conmh or a hnc 
from a sons. and ('ntranli ha,·c 10 

A)' .,, h,ch one ,1 comes from The 
pnzc 1s a .C.S gift ,'OUC'hcr bul pi.in~ 
arc: m the offing for 11vma a.,.,'1)' 
i•mcs. too 

GET YOUR SUMS RIGHT AND SAVE 
THE WORLD WITH THE 

" INVADER MATHS" 
Featuring the Galaxy Ants- Sharks - Angels­

Monkey. 

tv~;:i~r~c:ror'~j~~~ 1i~p~::~ 
£8.95 

EDUCATIONAL 

For all students on computer study courses to "O" 
fevel standard 

A " CESIL" INTERPRETER 
Wrth full instruction booklet fO< Spectrum 48K 

£8.00 
Al l prices include P&P 

All chBques and POs to 

ualaHy Sanware 
62A WEST STREET, HARWICH 

ESSEX. Tef.(02555) 52446 

Da.,,c: Canon. dt'iC JO('kcy al 
Ra<ho V,t1ory. said 11't rc-.ponsc 
has bc:c:n so am:u.ma th at 111c arc 
lool1ng at llll)'S of malmg the 
rompc1111on h·;u labfc on <Mhc:r 
m1ttosas"'· cll 

The rompc1111on 111111 ru n for Mll: 
"'·«ks unlll Jui) JO on an n· 
pc:r1mc:n1al baj,1$, and 111111 go out a1 
I 30pm each Sa!urday on 9'i\1hz 
Vllf 

Cl 
N OVEX MO NIT ORS 

l:!/"1)0\ 1(, Fo="i;~~ 
Green £.82.60 + v"T £94.99 
Am ber £86,00 + , "T £98 .90 

SMIT H-CORONA 
TP·I 

£485,00 + VAT £557 .75 

... -... ............... to,""11.,,.... ........... -.- --~--.......,.c.Nd("""°" 5•5)(2~....:l-p,...-1 ....... ,0 
~ ... -
£125.00 , .. /£175 .0Q .. , • 'AT £143 . 75/£20 1.25 

BOLOFI ELD LIMITED COMPU TI NG 
(M AI L ORDER) 

-..- . ...... S.....C.C ......... . Tol:lt-,~ 11#7._ ·=-v:::~~==~-» 
• OOWT FOAO£T TO INCl.t.C)( THE ¥0UCHEA AHO DEDUCT nl FAOM 

YOURPAYMENTI 
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Shopped by a micro 
A~"" that kt,; \OU \hop fo, ,ou,.~n1 ... h1eh"'1ll1htnp,c,uu 
har(h.a.r c and <,0ft1urC' vta your the approp1..a1c dr'ICnplton. uml 
mKTO has btcn '-Cl up h) M11phn l)l"ICC and 101al prK't' 
[kc1ronic Suppltc\ 1llc computer w,H 1ell )OU ,ram 

Cashtd. "'hl('h ,1:inck for Com· ucm 1sou1 ofstod i.: A,;wona\lhc 
pu!C'f A1dw Shoppm1, by Tc-k- rompan1 ha,1tap1n.11.,.,llt,,r~n1 
phone'. can be u~ on an, mK'ro 10 you dmeC'lly. pro1Kk-d ,ou ld1 
111·1th a modt-m. ;ttt0fd1n,: 10 dircc- your orck:r on the opera tors com-
tor l)ouJ S1mmond<i putc r 

Tht' numbtr 10 dia l 1\ 0702 Mr '\ 1mmonck uid rtM' ")"'tcm 
552941. and a n)' l(X) b.lud modem " onl, four Wt"cl.,; okl and 1·crv 
us.nJ (uropon ,;tandard Cc-ITT hus, Last .,.,«kcnd . .,,-c had l"(I 
tonn nn bt- u,;cd Maphn plan\ to n its and ,..,.c 1c1 a re .. 001.cn mor(' 
\Upplyrcad) made modems. bu1 at c,·cryday · 
J)fNrnl its modem, romc 1n ln ltrunsdunngnormalofftcchou" 
ro,m. fo, ( 49 90 and cames ~sa,cs for AHm 

' Goock )'OU can order mdu<k uvrs . s11K'e 1v,ro or 1hr« pcoplt' in 

mK"fos. gamn. COOnc<"ION. m.c· 1hc company run a n 1ndc~ndcn1 
r~. \ltrto m11[tn, PCB USC'~· 1roup for Aum mxtunc). 
c-qu1pmtnl. pancl mt'ltr,;. \·tdco and 1hcrt 1rc- ptano; afoot for 
rompoMnb. ,;,:mK'Ofld!JCIOr\ and con1ac-11n1ochcr U'iC'f grou~ 100 

1ool~ A Kf'.IC<' for mcssa,c-s 1s also 
ThC' \C'f'l tt Jt,, \OU eh« \. Map- plannc-dhy1hccompan) .• h1ch 1s1n 

hn'scurrc-nt ,tOC'k k\CI and pricto( Ra,k1p: h. E\.<;C'lC 
an1 ntm. and also an) prc-, IOU\ Cashtcl has btt n dtmonstra1ed 
ordc-B )OU h:wt m:tde You c;iin re«ntly at thc Earh Court com pu-
platt order\ h) l'nlc rm,: thl' ~Coe\. 1er fair •here 11 ttntra1cd a lot of 
number and quanhl) of 1hc 11c-m genume mtcrcsl 

SC'hool,. <,.l\ould 1a\.e note 1ha1 morl' 
than {250 has bct n knocked off a 
packagl' cnabhn,: )"OU lo tran sfl'r 
l''l[ISlln,-rou11ncson 1hc DBC m1Cro 
0010 the Str~ G raph1CS Plonl'r 

The packaltl' COl'l\1\I\ of lhc 
S1robc GraphlC'S Ploucr. BBCl"lo! 
Sofl• arc on dt\k or caswnl' and 
m1crf:1e1n, able The Plouer and 
cable arl'madt'byS1robcmth<- US 
and d1<.1nbu1cd hy D ata Eff~IIC'\. 
111ihK'h,.ro1c-1hcBBC'Plot,;of1.,..arc 

fhc ploelcr on its Olllin CO";!\ 

(662 40. so the ac-1ual pac\.att 
looks,000 value at £414. 

Phone the oompa ny on Hu ~I 
Hem tead (0442) 63S61 

Machine ::= .. '="..-..== ,. ............... ..... 
code on =."..:,:.~...:.~-:: .......................... 
your Orie =-~"'i"::' .. -::: 
Mxhmc-rodc pr o, ra mm1ng ma) ,..._ .a.t ._a.-."- W. 
notben1alon1PC.but1fyou ... an 1 ....._II•.,,,. ....... I 
10 J('l lhc fflO\I OUI or )OU( ml('f"O .............. ,.. ... ..... 

A bigger Texas -thanks 
to the Lancastrians 
Pr0\·1ntt roncfo( o cl) ' that 001 e, er)· 
1h1n,: 1s hlg,cr 1n Teu~. a Lan· 
ca\h irt company hasromt up lllitlh 
an l''l[pam.on board for the: Tc'l[as 
lnstrufflC'nls994A 

OA Data S),ttm .. ofC'horlcy ha .. 
prod!JC('d a un,11ha1 I I\H an tlClra 
.\2K of RAM 1nclud1nJ ('1[1Cndtd 
Oa\K". 111,11h 1111,oor four pores and 11s 
cr.·n J>O°"l'r wpph Thc board lllilll 
OO'il (2(X) and II v.111 be l\'31lahk 
Cil •\IOC k In abou t I month 

Thcrompany'ssp«ia l1!) ,squah· 
1y as1,uranc< m 1hc mK'ro bus1ntS.S 
a nd 11 also sells a number of 
pa,chg« for 8- and Jl,..btt S)'Stcms 
'fhc TI cxpans10n board is dts.igntd 
1n1hc UK 

OA Da1a S)-stems 1s a rl\·e·)ear 
oldrompan) v.11h ac11,·t1te'S 1nwch 
dl\-cnt a reas as 1r:11nm1 and sort· 
wa,e OCvtlopmcnt . 

FOi" more 1nforma1ion con1ac1 
C'hotlcy (02.S72) 669.S.S 

)'0Ullli·on'1bt'ablc101inorc11 ......... 11..w • II ... 

A~':aa:~ .. ~~1:;:;;,~ ~-~·~----- - ~~~~~~~~======= ~~~'...! 
-s ..... m .. ~ ..... , ... ,hco,~, Bug Byte's back ·11 1um1 the OrK' into a proper 
rompu1tr.' f.a\"( Ktncm:1·~ Bob 
Grttn 

The (x1cn\lOII Monitor I \ de- A mustes)nlhc-u~rlhal 111,1ll,=.11·c R)l c'\ncv.ntato,:uc and mus1 gc1 KTOSI thc mer 
§1gocd to i1,·c- a n c-nvitonmt'nl 1n , ·ou the ,an~ of an oc1c1 lc:t<k a For 1hc DBC chert, .. ~a l.ord, 100.'<lrds ll lt<ks 
111,hteh)ouc a nappl v1hc m1r!CX't('\ barch of MW relca~, from Bui £7.~. an unde,....i1cr battk 111,1fh Aquarms , at 1h<- same pn<'C', 

of m:te:h1M-code ,.·o rl to your lhtl' fro,.mcn. ~bl'r~ and nms11c<.. ma \.t\ you the commander of a 
wslcm hs faahlic ... Mr Green The 1 ,,c-rpool-.0(1111,-;ue produc· lllihtkObh,·.on.at 1he,amcprK't." ltam of frogmen pttlcd ag.a,nsl 
~)'$. 1ncludt memory d1\play a nd l'r's Mu\l(' Sp\l~tSrr run s on the ana rcadt·l)pt same 1n lllihd birds ~1r.ingkv.ecd. pot\OOOUS su 
chan~ ,mt'moryfill,mt'mot)fflO\C BRCm1Cro and1m11a1C"1fi\l'lfl'itrU• d ropbombs "'!UITISand,cll)fiSh 
andrclocalc.hc:tdump.andmorc mtnband1 hrtt,·Ottt'la1onc11mc lnOldF 1thc rTimt' .1t(9 50.)'0U Manic Minor ll\'CS you 16 d1f· 

Ottup)'1n,:abou1 S~K.n run<.on AC'C'Ofd1n,: 10 Bui e ,1e 1t he IP" )·ou l)'pt1n1n,1rucoons1orl'~ theokl fcrc-n, 1c,·c-h a1 11ohteh 10 ptay •h1lc 
1he <IRK OOC'. 11 COfflC'I with a 10 consttuC1 \'OUr mag_num opu<. h) man 'shourgla<.,;and,1affhl'forc1hc you look for 1rcasure 
JO.p,11,;c-manua l dc-finm, lh<-tuoc ,. ,,hone pan a~ ~,wk of h mt' run ou t All thnc packlga arc a,·11lablc 

J'hC' ,;of1llliate ro<il<. £12 from ,·ou ~C' another pan h ro,;1~ Ttu« more ,:amn, all a t C.S.9S. frommdcpc-ndcn10Calcrsas111,·('llts 
Ktnc-ma. Wl'Slon·SUJ)l't·Ma re (~ ~ ha\·e bttn dc-\1\Cd for thc Spee· from Boott , Smnht. Lask) 's, Cur· 
(0934) 21JIS S1J1 morc,:afflC"lhac\.11 upm Bu, 1rum In Styx. rou ha, ·l'a la~r ,:un ry'1 MicroCand Dixons. 

POi 1ULY7-IU I Y 1).19'0 



Fun Games 

BBC£9,95 

NOW BBC SOFTWARE 
IS EASILY AVAILABLE AT 

W.H.SMITH. 
When it comes to software for the BBC Micro, 

there's no question who's right up your street W. H. Smith. 
Our range of software, from the leading software 

houses~ already covers some 40 programs. And it's growing fast 
'Acomsof\,BBC,Bug-Byte,ComputerConcepts,MicropowerSuperiorSollware,Quicksilva,A&F. 

Music Processo r 
Quic ks ilva £14,95 

Number Balance 
Acomsoft £11.90 

PO/ JULY 7-JULYl3 . 198l 



1HE W.R. SMITH SPECTRUM TOP TEN 
Chosen from our vast range of software for the Sinclair Spectrum 
with particular reference to presentation,challenge,excitement 
and value for money. 
Title 
Vu-File 
The Hobbit 
Flight Simulation 
Vu-30 
Hungry Horace 
Horace Goes Skiing 
Chess 
Jet Pac 
Penetrator 
Sentinel 

Producer 
Sinclair 
Sinclair 
Sinclair 
Sinclair 
Sinclair 
Sinclair 
Sinclair 
Ultimate 
Melbourne House 
Abacus 

C01\11\10DORE 64 

KRAM 
16 
48 
48 
48 
16 
16 
48 
16 
48 
16 

Price 
£8.95 

£14.95 
£7.95 
£9.95 
£5.95 
£5.95 
£7.95 
£5.50 
£6.95 
£4.95 

Larger branches ofW .H. Smith now also stock the Commodore 64 

'lliiiii!I • 
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PCN Charts 
You•n followed the micro char ts - now her e's lhe game-slo p JO compiled from both 
ind epe nd ent and multiple so urc tS across the nation . Th ey reOect \\hat•s happening In high 
streel s in the four \\ tt ks up t o June 16and . liketh {"m i(rocha rt s. do not take accou nt of mail 
order sales. We' ll be keeping them up to dale , showing new posilions e,ery I\\O \\ttks , so 
watch for lhe C'hanging status or )Our fa,o urit e games. 

The micro charts this \\ t~ k show the num ber of machin es sold in the two-\\et k period 

GAMES 

GAME TITLE MACIIINE PRICE • 1 (2) Th<Hobbit 1\lelbourn e I-louse Spectrum £ 14.95 • 2 (4) Arcadia Imagine Spectrum £5.50 • 3 (I) Donkt) King l\lkrodeal Drago n £8 • 4 (J ) Flight Simulation Psion Spectrum £5.95 

• 5 (16) Tran s)hanian To"'er Richard Shepherd Spectrum £6.50 • • ( 11) Horace Goes Skii ng l'>lon Sptttrum £5 .95 • 1 (9) ........ Ttx a< Tl99 £25.95 • • (29) GrklrunMr Llam aso f'I \'ic 20 £6 • . (-) Tradu Qu icMiha Spectrum £9.95 
• 10 (7) Mintr2049tr BigFh e Atari £28.95 
• 11 (-) Alt.ad or the Mutant Came:lsllamasof'I CBM64 £8.50 
• 12 (8) Blitz Commodore Vk20 £4.99 
A 13 (24) Moon R•lcltr Program Po"er BBC £6.95 
A 14 (25) 30Tunntl Ne• Genera tion Spec trum £.1.95 
A 15 (19) TI ln1<aders Tnas Tl99 £17.95 
A 11 (-) Crui Kong Int ercep tor 1\.licros Vlc20 £6 
• 17 (5) PeMtrator Melbourne llou.se Spectrum £6.95 
• II (6) Pank Bu~bJI< Vl<20 £7 
• 11 (18) Zan on Oatasofl Atari £29.90 
• 20 (-) Jtt l'llck Ultimat e BBC £5.50 
A 21 (-) Schizoid< Imagine Sptttrum £6.00 
• 22 (10) Croaker Program Po"er BBC £7.99 
• 23 (-) Prtpplt II Atari Atari £21.95 
A 24 (-) FrfflZJ Qukksll>a Spectrum £4.95 
• 25 (-) MauO..t hR act PSS Spectru m £4.95 
• 21 (23) Flight Tan .son Ork £7.95 
• 27 ( Ill Plane t of ()e,ath Artk Spectrum £6.95 
• 21 ( IJ) ChopllRtr Broderbund Atari (29 .95 
• 29 (26) Hungr) Horatt Psion Spect rum £5.95 
• 30 (22) Cosmic Jn,aders Dragon Data Dragon £19.95 

PCN JUL\' 7.JULV IJ. IWJ 



PCN Charts 
ending lwo weeks berore publicalio n date (Jul y 7), so th ey tell th e ~1ory in th e hi~h street 
between June 9 toJun t' 23. Nt'ilherm ail ord er nor deposit-only ordt'rs are included and the 
pric es quoted a re for tht no-frills models and include VA 1'. Informa tion ror the top-selling 
micros is culled from retail er s and dealer s th roug hout th e coun try and , like lht-gam es. will 
be upda ted e,ery a ltern ate " tt k . Watch lhe arro" s to see ho" th ey' re do ing. 

PCN CharlS are eo mpil ed by MR IH (Co mput ersJ, l...ondon. (01 ) -,08 0250 . 

HARDWARE 
Top Twenty up to £1,000 

MO DEL PR IC E DISTRIB UTO R ... 1 (I) S in<"ht ir Spec lr um £99 (Sil ... 2 (6 ) Ora~on 32 [200 (DR ) ... 3 (7 ) Vic20 £ 150 (CO) 

• 4 (J ) ZX8 1 £40 (S I) 

• 5 (2 ) BBC B £399 (AC) 
... 6 (8) Atu i 800 C.lOO (AT) 

• 7 (4 ) Ata ri 400 [1 50 (AT) 

• 8 (5) Orie I £ 100 (OR ) 
... 9 ( II ) Ne" brain A £228 (G R> 
I> 10 (10) L) n.x..S £225 (CAI 
• 11 (9) 'ft''\':as TI 99 £ 150 (T I) 
A 12 (IJ) Colour Gen~ £22 4 (LO I 
A 13 (15) Commod ore 6.- £3.15 (COi 
• 14 (12) •; pson II X20 £472 (E PI 
A 15 ( 17) Ap ple II E £1169 (AP) 
I> 16 ( 16) SharpMZ80 A £5-19 (S ii ) 
A 17 (20) Sord MS £189 (SO /C GL ) 
A 11 (-) Na.scorn J £54 9 (L L) 
• 19 ( 14) Jupil er Ace £90 <J UI 
• 20 ( 19) T and) Colo ur £24() (TA) 

Top Ten over £1,000 
... 1 (21 Sirius 1 £2.754 (ACT) 
... 2 (J) IBM PC £2.392 (IBM ) 
... 3 (4) Apple J £2.780 (API 

• 4 (I) Osborn< I £ 1,58 1 (OS) 
... 5 (6 ) Commodor r 8032 £ 1.129 (C O ) 
... 6 (-) Olh ettiM 20 £2.754 (O L) 
... 7 (8 ) DEC Ra lnbo" £2.714 (DEC) 
... 8 (-) Rair Black Box £2.242 (RAIR ) 

• 9 (5) IIP86 A £ 1.54 1 (HP) 
I> 10 (10) Superbr ain 11 £2. 070 (IC) 
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- 1,1,1J111,1,•,1J, :11111,,.... --q- ~ 
Do n't carry a LOAD on your shoulders. unburden yourself on PCN's letters page.~ ~ 

Sha~e rour thou~ht.s in the ha\·c no disk driH~- How he ingtjo1nmg a group or u~rs ,n 
UK s h\ ·cl,est m icro wee kly conVlnccdyo ui ntoscnd inghim our area cou ld )OU please: 
lc11crscolumns. Funny. re1.sty £IO-wc lll takc1ha1asasyntax phone mcon Whitburn 42673. 
or (anc,ful, )'Ou r lcllcr could erro r . Stuart 1Vt/5on 
Wln )'O U £10 if it's of star status. Roman Ptsiha, Whitbum W l..othia,i =:,t:~:,:;r~~.;~-.,,&,,.n,.d.,,on,.,Na,8'- - - ---
VNU.facl)n lfouse.62 No offence 
?i~~~dS trcct. London \VIA America 

Roored by 
the flaws 
I recen1ly purchased the Vic20 
computer togethe r with a book 
called Games for your Vic 20. 
After loo king through the 
book, I decided to try a few 
games. I managed to make one 
game work, bu t throughout the 
program there was a mistake . I 
think it is on line 300. It is 
possible 10 get the music and the 
colour changes but the oompu· 
tcr spots the mistake and tha t is 
as far as it gat:s. 

I also spoued a mistake in 
ano 1her game. There is one 
thing about wr11ing programs. 
and 1ha1 is 10 a ,·oid !he mis­
lakes. I bet 1here a rc 01her 
mistakes in programs of which 
you arc una ware. 
V Rochtsttr. 
Ptckham, Londo n 

Thai'J a btt rm not taking up!­
Ed. 

Sharp points 
for Haine 
Afte r going to my firsi compu­
ter show I returned from the 
Comput er Fairverydisp1eased . 
All there seemed to be .,..ere 
co lour computers (men1ion ing 
no names) going wh1u . bang. 
up and so on, accompanied by 
much swea nng a nd curs.mg. 

I have a Sha rp MZ-80 A (yC$ 
someone did buy one!) a nd 
wen t looking for a belier Basic. 
Nol a sa usage. There was one 
s1and that had c,·erything to do 
wilh the Sharp. that being 
Kuma. but they had not 
brou ght one to lhesho w. 

One more point. In response 
to Ch ris ll ainc's Star Len er 
(PCN1ssuc 13)saymg1ha1 !he re 
is one intelligent company 
realising the sho rtcom ings of 
Basic then saying thal ,·ersio mi 
arc available for most compu · 
1ers. Wh at is he con 1rad ict ing. 
himself? Then he says i i is a 
bother 10 load the lang uage 
first . faen .,..orsc he sa)'S )Ou 
need a disc dri,. c. Well I use 
For1ra n. Forth . )CS Forlh, Pas­
cal . Basic on my MZ.80A and I 

11 

lei me s1a rt - as a ll 01hcr 
lcn ers of 1h1s genre do - by 
saymg1ha1 lenjoy PCN. ltisthe 
mos1 informa1i,·e and readable 
magazine of its type 1ha1 I ha, ·e 
found . 

However - somehow )·ou 
knew rd gct 10 the 'ho wever · -
I do .,...ish 1ha1 whoe, •er doc~ 
your hardware reviews would 
keep his anti -America nism to 
himself . I refer 10 the 'A lari V! 

Acorn· review (PCN. issue 16) 
in which you refer to t he A1ari 
manual a.s a 'fr ie ndly. Amer · 
ican-style (read nauseati ng) 
gu ide ". 

The fact that Americans c.11-
press lhem sclvcs diffcren lly 
tha n the Brit ish has been "'ell 
docu ment ed and I fee l 1here is 
no need 10 further bclabor lhc 
poin t . 0 1hc r a rticlC$ in othe r 
issues of PCN have similar 
anti-Ame ncan biases and stale· 
men1s. You will not find similar 
com ments about British-made 
products in Amencan maga· 
zincs. 

As one of se"·eral 1housand 
American military persons 
servi ng in your fair land (re ad 
po1en1ial market). I am 1ired of 
the cons tant barrage of abuse 
tha l I have had toend ur e forthe 
pHI lv.'O )'ears from near ly all 
quart ers of Briti sh society . I 
would have though t thal such 
bi ases would have no place in a 
quality publicatio n such as 
PCN. 
Jamts Ukt, 
Bica tt r, Oxon 

No offence meant - indeed. 
wt'·~·e many Amtricans in 1his 
company, and "~ only tt'tUt 
tht m(lbit ... Ed. 

Orie on 
the agenda 
Docs a nyo ne in West Lothian. 
Scot land. own an One? I was 
1oying with the idea of starli ng 
an Orie club for the area with a 
view to organis ing meetings for 
swopping lips. etc. 

At the moment I ha, ·e on ly 
my ow n ,.icws on how a club 
should be run but I am ope n lo 
any ideas on 1h1s subject , 

If you a rc int crcs1cd in s1art-

In a spin 
over number 14 
With reference 10 PCN Micro­
paedia, Issue 13 . .... hich shows 
1hc inna rds of a Shugar1405 d1sk 
drh ·e. 

May I point out that 1hc 
componcn l labelled -14 ·. which 
you state is 'The motor - the 
clcctrtC mo1or .... h.Ch mo, es the 
wheel which turns the belt 
..... hichm o"esthedr h c', ,sin fact 
the ste pper mo1or which mo, cs 
1hc read/write head across the 
disk. 

The component labelled ·13· 
is in fact the dm ·c moto r and 001 
as was staled. ·Tue magnetic 
coil which gcncra1csthe magnc · 
tic field necessary to carry out 
reco rding· . This statemen t is 
complete ly false . As an) 'One 
wi1h 1hc baresr kno .... ledge of 
the opera1i ons of a di sk drive 
would know (or should know!) 
1he necessary magnetic field is 
gen era1cd within 1hc head itself 
and is conl rolled in 1h1s case by 
1hc WR DAT A line from the 
host computer . 

Please acccp1 my cr iticism in 
the spiril in which 11 was 
in1cndcd. as it is a pity to see an 
c.11ctllen1 magazine gi,ing fal..c 
information, no matter how 
insignificant it may seem. 
Simon Birchall 
Hatgh. Lanes 

Oh shamt , shame. how right 
you art . Wt p11t the r«ord 
straight in Syntax Errors. pagt 
88, of tht following is.Jut. Ed. 

New dimensions 
of service 
I have rcccntly had a 101 of 
pleasure from a ZX Spectrum 
program which allows me 10 
cons1ruct full 30 . wire frame 
figures, with pc:rspcct1ve, .,..hich 
can be rot a1ed aro und a ll 1hrce 
u:es as well as enlarged or 
reduced , Figures are made up 
from lines join ing up ,cniccs 
$pCcifiedby1he uscr . Up10500 
vcr1iccs arc avail able with the 
48K Spectrum. allowing "·cry 
det a iled pictures . 

The progra m notes inv11ed 
com ments and suggcs 11ons. As 
I had so me par1ku lar applic.a-
1ions in mind . some change s or 
addit ions to the program 
seemed very ~ ir ablc . 

A week later I received from 
Mr Orzechowski a nc" ' tape 
incorpo ra ting seve ral of my 
ideas which I found to be of 
practka l value. I have since had 
two more letters from Mr 
Onechowski giving me ,·c ry 
he lpfu l information concerning 
his 30 gra phics program . 

As I shall be an Old Age 
Pensioner 1n a couplt o f )Cars . 
and a m finding 1ha1 10 leach 
myself Basic is no easy task , I 
am particularly encouraged by 
the c.11cellent after sales service 
tha1 I ha"'e had from Emsoft of 
Wakefield, Yorkshire . 
N W Scott. 
Altrincham Che.fhtrt' 

Grand Prix 
crash 
In your nin th issue . May 6-May 
13. you carried an aniclc on a 
new software compan y 'Mtero­
sonic', and 1heir first offeri ng 
'Grand Prix' for the TI -9914A. 

On thes rrcngth of I his I wrote 
off for 1hc game. on ly to be "cry 
disappoi nted wi1h the rcsulls . 

I would like lo know, docs an 
art icle written 1n lhc st)l c ofa n 
advert isement constilute a re­
commenda tion from PCN? 
PtttrShaw . 
Tanurnrth, Staf{J 

Announctmtnt of Microsomr's 
Gra11d Prix appeared in Moni· 
tor (PCN. inut 9) as " simplt 
ntw product uport - no rte:om­
mtndatio,u for or ugauut and 
ctrtamlynoadrtrtlStmtnl! Also 
wt cannot sampft off ntw pro­
duct.t btfor t onnouncmg tht,r 
aisttn ce. bm wt do ttst 1htm 
thoroughly btfort g1l'lng a 1•t r­
dict. lfrtn thM. or rourst , 
opinio,rs ~·ory. - Ed. 

Aid for the 
Atari 
I feel I mus1 wr ite to object to 
the review of 1he Alan game 
OIX . Firstly 1h1s is an c.11ccllent 
and1horoughlyabsorbinggame 
which a,·01ds t he normal ' blow 
'cm up' temp1a1ion. fl ow )'OUr 
reviewer can object 10 proper 
packaging. large enoug h to 
co nlam a decent instructi on 
boo k and project the image of a 
comp any which pro,idcs bot h 
superb sof1warc and the best 
documentat ion ofbo lh soft and 
hardware, I fail to understand . 

OK Alari sof1ware is e.11pcn· 
sive but at least it's original. 
Bn anCurd. 
S"·mdon , Wdtshirt 
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» KOMA « 21\ 
COMPUTERS~ 

11 Yoril Road, MaidenhHd , Berks SU 150. 
Tel : (0628> 71778/9 Telex : 849462 TELFAC.KUM 

---THESOFTWARELI ST ___ _ 

Sinus, 
FORTH £115 .00 
Fu HFIG F<>r1h 

CHEOOUUO 
Character Mt ..O•tOf 
W..ES Of AATUAH (11 SO 
E•t ens11••A.dYentu1egame 
OTHEU0(11 .SO 
W1thhneg1•pt11cs 

MAZE RUNNER £14.50 
Th1nk1ng M•n "s M~a Geme 
AXCI0 .00 
File Transfer Program 

SHARP &'1&-. 
WOf'AO IOitcl m .ts 
Prof ftsion•! Wor d PrOCHSOI' 
MAJt.JtAO 10..CI £,. _,s 
M •i l l11l lor WOPRO 
DATABASE (DiK I CSI .SO w.:=,• So4ic:1Ste1e 

EASN AT IDiKI 01.50 
ComPKt VAT accounl,ng IV$lem 
FORnt IDiKI £49 50 
Oehve,v1 b• 
ZEN Editor /A~ U7 .SO 
Edito r AsMmbler C PM 
HtSOFT PASCAL 4 IOitc ) £40 .00 
Comp,hng Pase.IC PM 

TINY WORD £24 SO WOPAO IC.nene l ot SO 
Comprehens,ve W Ofd PfocHIOI' Proltss.on•• WordP,OCfltor 
EOOOA/A$$EM8lER Qt SO OA TABASE YU at .SO 
The Inst Z80 Ed/Ass fOf !he Sohd Stele ln fo1mation 110,age 
NewBra,n EASNAT IC. sMttelfflSO 
otSASM f14 .SO I Solid S1a1e VAT accounting •vsiem 
0,s.sHmbter CA LC J 1 (C...Ntte( £34 50 
MCMON £14 so Sp,eM:tsheet C.lculator 
Machine Code Mom!Of flG .FOftTH IC.aMnel £34 t5 
ACCOUNTS t22 57 Fully structured _., e)(tend,ng 
Compu1ensed cash /bank boolt lengu~ e 
OA TA84SE W .S7 FORTH TOOl.KIT £14.50 
lnfo rmal!Ofl stor~ Fonh word Dehn,11on1 
CARD INOEX [JO 43 HISOFT PASCAL tCnMtte) m .oo 
Mu!1,purpose(Uii,m.,-.~ Compdmg PHcal 
program BA$M00£11SO 
fllE MAN.AGER C20 00 Mod, l,es Sharp Baste SA 5510 
Cre, tu and m,1u,1a,n1 reco,ds ZEN [19 SO 
HOMEIIUOGETC l 6S Z80Ed,1or / Assembl~ 
Knp treckol vour home lmancn OtSASSEM8lEA t10 SO 

FROGGEA Cl .00 
Gulde the frog s salely home 
FENDER £S_ SO 
Flyah,gh$0Hd~cru,w 

MRUPEDE £1 .00 
F,ght or evade• g1an1 M ,llpeoe 

40(14 .50 
Time w•r p,ng 1118189\" game 
TOMBS litAANAK CUS 
SO i.v1t1 adventure garnt, 
CAVE DIVER Cl .00 
Beal the trolls 8nd l1nd the hidden 
ch • lice 
LAIV'NNTH t l .16 
Escape from• 30 mate 
l"RUNES OF PEHGE n .oo 
F11tt pohtic•1 arc.de~ 
CAMPAIGN 14 £1 .00 
Defend the Un•VffH ag••nst •l ien 
an act 
PELMANISM Cl .00 
Memo,y Te.it Game 
MK>ASCUS 
Pursuealas1,tr1Cky~t 
GLOBAL WAR .. no.so 
Can you win WIN Ill 
SCOOP £10 .50 
Ed,1. p,,n1 and 0111nbu1e I .......... 
THETOM8t10 SO 
f.plore an Egys,t,an tomb 

COSMtC SCRAM8lE £10.50 
Anac k the ahen 11,onghold (H,,core 
21070) 
ENCOUNTER £1.M 
RHCUe a ktdnapped 9111 trom thugs 
GOlf"CtOO 
A round of Gou with vou• Sh.rp 
TREASURE AOVENTVAE tl0.50 
Ad~ture Game 
~ OF THE U.K. £10.50 
Educational U K Geogr~ 
KINGS a QUEENS t1UO ~,=.=1ch1t.tnee lOl56 

SENOfOANEWMAVCATAlOGUE 

SHARP ['(1&,, 
G088LER Cl 00 Zen compa11b+e Disassemble+" WOPAO IDilcl C7t .ts 
Nego1,a1e • maa l,Hed wirh OV'BVG t1 1 SO Profffsion•I Word J>roc:eu,o, 
h.,a ros MKhine Code Pfogram debv~ MAil.PRO IOitcl t• .ts 
STAATREK£1.00 MtCROTYPECltSO M• il l1s1~WOPAO 
S•v• the g • l• .o:v llom !he Khf'19(M"ll1 Touch TvPlnQ IUl()f,~ SUPEACALC lOisc) t1IO .OO 
COMMOOITY TRA0£A t1 .ff HOME BUOG ET MK • £14 50 Spre.ct Sheet Calcule tOf C P M 

fORnt (O..CI C4US 
Fully structured Ml f exl -,,.du,g 
l•ngu~ 
HISOf'T PASCAL IDilc:I !40 .00 
Fas1 Patcal ComPller C P M 
wo,t1Q ICauene) DI .SO 
P1ofeu10r1a1 WO#d Procenor 
FORTH (Cauett•I DUS 
Fully Struc tured Self all"tendll'lg 
l•nguage 
HilSOf'T PASCAL ICauettel m _oo 
Fast Patcal Compiler 

(: commodore 

OATABA.SEUUO 
255 pag.- of 10 item1 
NON-VAT ACCOUNTS auo 
Up 10 80 eflll,..lmon1n 

sinc::lair 
MAP Of THE UK £10.40 
Educa1ional UK Geo;1•phy 

ATARI 
ADVENTURE lt'ARAGON Cl .15 
New A.ctven1ure game 

EPSON HX-20 
Of.SK MAST£A 1 auo 
Ofl,ce A,o CalC\.l .. tOf l)fogram 
DESK MAST£A 2 Ut .50 
WOfd P rOCHSOf 
Of.SK MASTER J UUO 
SOl"ead Shee1 caicu .. ,o, 
Of.SK MASTER 4 Czt .50 
The f oendtv Te,m,nal 
DESK MASTER f (It .SO 
Oe<:,s.,onMaker 
DESK MASTER 1111 .50 
Ed1torfAs..mble1 

HOME 8UOG£T t11 .l5 
Horne Accovnln\g SvStem 
HORSE RACE FORECAST 04.50 
W;n o, pfac:e -1 1"1 • winner ! 
COMPUTAX (41.50 
Personal Income Ta..: Planning 
DATABASE C 2UO 
Plustots,no, e . 

DBBORNE'1 
~~~=~~~ mod1tyM 11ket :E-;::;~~:'::so ~!~~~=£115 .00 

Guess.,ng G•me Adventure game OtSMOO IOiscl at .so FORTH ns .oo 
BLOCK HIM IN tl .ff OU EST CS SO Recoyer lost CP/ M F,... Full FIG Forth 
Obst Kie Cours.e Game Adventure~ nc (DiMI ctO .OO nc CI0 .00 
FRENCH VERB CI.M PAK MAN tl .00 CP/ M f ,I. Trent.fer Program CP/ M File Trans fer Program 

;:;_:;~:..=:'ca.e Agr• a1atterna 1,,...10Soao,1n..-~ ... - - - - - - - - - - - -
French ..-erbcon,ugahon :~~!:!: I ,.,.., .. ,d .... 9'" r .. -"-•- ,...,....._.,... ....,.._,... •• I 
fRENCHVOCABCl .65 CASl\.EOU[STCI .SO K_C_l .. 11voorio ........ -- ..... ,h•,t.t"'-1 

;~~:;_~ECASTUSOO ;~~-;~~~: r•Game I .... -o SIRIUS-1 .. -.0 o-;;~WBfWN O I 
=h;:'::=:~;.:tg :::u:.o~vervfas1 I B ::; .~ g 8 ~E D I 
~=~ ~~~;:(165 :: Th~:~7~ ~: 00 I O Ef"SONHX·20 0 0 ATAN I 
T~i!:c::.m::.:=---...... ~n=t:~:::=::=..~· I --, ,,,o, I 
~ .... ,-~--flOOO..,_,...U ( , __ ,_c--~-- r.,~ ,. 

---~-- ------------~ 
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_'D b ~ Y DRAGON [It vam ry ~t",,.. for TI-99/4A Ti1 
SOFT ~~-;:··7!"\. SPECTRUM 48 
WARE #I' /r-. · 

DRAGON 
ALI ENODDESSY (PARTS I &2 ) £9.95 
The first two part s of a giganti c six part 
adve nture game set on an alien world . 
SCANNE R 13 £8.45 
Destroy the dron es and th eir mas ter. but you' ll 
need to thin k. No ordinary invader this! 
BOPSW IZZLE £5.95 
A Splendiferous Fun Ga me . Find the treasu re 
bu t avo id th e Smooche rs, Ye rkles and Wiggle s. 

For the T l-99/4A 
\LO..,EATSEA £6 .50 
Try and escape the sinking ship , bu t don ' t forget 
your suppli es which are hidd en so mewhe re . 
K-64 £6 .50 
A Mind -Bender. Cover th e squar es o nce o nly 
using th e knight and its valid moves. Ea sy?! 
For t he Spec trum 48 
MYSTERYi\l \ NOR £6 .50 
Find the murderer befo re he (or she) finds you 
and your ca reer as De tective So lvitt . 
MASTER CODE £6 .50 
Based on the famou s game . Tr y your skill 
againstthecompute r . You can beat it ............ . 

All a vailab le immediat e!) from Bamb ) Soft,. a re , Le>erburgh , hle of ll a rr is PA833 TX . Includ es 
our no quibb le gua rantee . \ ccess ord ers \\ Clcome h) mail or telep hone: 085982 313. Dea ler 
Enqu iries \.Velcomc and 48 hour delh er). 

~RMEl. YOUR HOME COMPUTER SPECIALISTS 

ATARI 400 + 800 

400 + Basic + Recorder 
+ Joystick + 5 b lank 
cass. + demo cass . 

£199 .00 
400 as above but with 
48K £2 84 .00 
800 as above with 48K 

£339 .00 

EPSON HX20 

HX-20 £462 .00 
QX-10 coming soon 

SHARP 
MZBOA 
MZ80 B 
PC1500 
PC1251 

£499.00 
£899.00 
£155 .00 

£79.95 

Dragon 32 
Spectr um 
Orie I (48K) 
Ace 
ZX81 
V IC2 0 P ack 
CBM64 

£175 .00 
from £99.00 

£169 .00 
£89 .95 
£49 .95 

£139 .00 
£329 .00 

COMING SOON 
MPF II + Sord MS 

TV GAMES 
Atari + lntellivision 
Soon - Coleco + Vectrex 

All prices inc VAT. 

24 GLOUCESTER ROAD BRIGHTON 698424 
PC.', JUL'll7-JULYIJ.198J 
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U you'n got somc:thin& to crow 
abo ut ••• • bit ol magk that 'll 
make lhf " ·or ld a btttc:r p~ 
for m icro u.st:rs, thfn - nd It to 
PCN Mic:rowav&-OU r ttgu lar 
readers• hints and Ups paee. 
We' ll pay you t5 lr Yrt pri nt It. 
We'll pay )ouenn morelryour 
litde gem gell our n .tc as 
mk ro•o, ·e of the month . Think 
on ..• and ,.-rite to Mlcro­
wava: , PCN, 62 Odord Strtt t, 
London W IA 211G . 

The Orie as a 
time bomb 
Although ifs not in the manual. 
the Orie docs have a clock 
accessible from Baste. The two­
byte number at location #276 is 
decremented c,•cry one -hun­
dredth of a second and can be 
uscdasatimcr . 

To set the clock. use DOKE 
#276,n and to read it UloC 

DEEK (l276 ). The ma,umum 
sc:uing is65535so the clock runs 
for about 1en minutes before 
repe ating. 

Try !his fi\'c-second time 
bomb . . 
1000 ZAP 
1010 DOKE 1276.65515 . 
1020 REPEAT 
IOJO UNTIL D EEK (#276) • 
65015 
1040 EXPLODE 

The clock is int erru pt-driven 
via the 6522 VIA chip . So it 
,tops whe never the inte rrupts 
arc disab led ... t hal'swhcn the 
screen is scrolled or thcca~tle 
interface is u)C(i. The clock is 
also useful for a Spectrum styk 
Random ize. Try DOKE 
#F B.DEE K(#276): DOKE 
#FO,DEEK(l276). 
R Nicholso'1. 
Shrffid d, Yorkshirt 

Vic screens 
into place 
Vic owners . . . is )'OUr screen 
too faru por 100 far to the left or 
right? Two locatio ns control 
the position of the screen. 
36897 and 36896. The best 
setti ngs on my Vic arc POKE 
:36897.15: POKE J6896,14. 

'The program below lets you 
position your screen at the best 
place for your machine. 
10 PR INT CH RS(l 47): " U : 

UP D : DOWN" : PR INT 
"L: LEFT R : RI Glff' 

POi JULY7 ·JULY 13. 1983 

20 GET AS: IF AS• '"' 
TIIEN 20 

JO IFAS • "U" TIIENM U• 
M U - I 

40 IF AS • " 0 " TI IEN MU 
• M U+ I 

50 IFAS • "L"TII ENMA • 
MA - I 

60 IFAS•"R" TIIE NMA• 
MA+I 

80 IF M U < 0 OR M U> 125 
THEN 20 

90 IF MA < 0 OR MA> 50 
TIIEN20 

100 POKE :36897. MU 
110 POKE J6896. MA 
120 GOT020 

Philip Harfi'1g. 
H orsham, Sunu 

Keep track of 
Newbrain streams 
If you're developing a New­
brain program. ifs quite easy to 
lose tr ack of which stream is 
assigned to which device d ri \'er. 
Thi s little routine pri nts the 
st ream number, device driver 
number and port number for 
eac h opened stream . 

What 'smo re, it may be useful 
to know t ha t the streams print in 
the o rder they were opened . 

10 FOR N • PEEK (86)+256 
•PEE K(87) TO 
PEEK( 100)+256° PEEK 
(101) STEP6 

20 FOR X• O TO 2: PRINT 
PEEK (N+X). :NEXT X 
30 NEXT N 
Da~·id Mingay. 
\Voki'1gham, Bcrluhirc 

On location 
with the Atari 
Here arc a few useful POKEs 
for the Atari. LocattOn 87 
contains the present grap hics 
mod e. 77 is the counter for t he 
' atlr act mod e' which causes t he 
screen colours to cycle 1f no 
ke)'$a re pressed for a long time. 

n sta rts off at O e\•ery time a 
keyispres.sc d . ltgraduallygocs 
up by one until it reaches 128. at 

which point the Alar. goes 1n10 
attract mode. So )'Ou can stop 
attract mode within a program 
~ith POKE n .O and stan it 
with POKE n, 128. 

Af1er a Basic program is 
hailed, the hne numbe r at 
which it was stopped is con· 
lained in locatio ns 186and 187. 
finall y. the first three bits of 
k>cation 755 con1rol thc cursor 
and normal/inverse pnn11ng as 
follows: 

Bit 0, if set cursor opaq ue, if 
clca rcursor tra nsparent . Bit 1 ir 
set cursor on. 1fclearcursorof f . 
and bit 2 if set inverse print ing. 
if clear . normal prinling. 

This can be 1ransla1cd to a 
1ab\e of POKEs shown below. 
Cratg Rtadmg. 
Rtmcom, Chtshtrt 

This one will run 
and run on the Ace 
Ace users who want to crea1e 
auto-run progra ms should lry 
this. 

Suppose 1he progra m is 
started with lhc word R UN . 
type : AUTO SAVE RUN :. 
Now type A VTO program 
namt . Once 1hc program has 
been SAVED. ii will au to run , 
so make sure )'OU have some 
wayo f stoppmgt he program so 
that you can verify it . 

To run the program, 1ypc 
LOAD program namt. 
RalphLore '1Z 
Solihull. Ww Midlands 

Don't CALL us, 
Orie 
A non-useful bul very enter­
tainingcommand on the Orie I 
is CAL L 59150. 
J Howanh, 
Htbdtn Bridgt, 
Wat Yorlt.sh,re 

For added satufactwn, power 
up your Orie. tnltr CALL 
59150and prrss Control Tthrtt 
times - Ed. 

VALU£ CURSOR CURSOR PRINTING - _ .. "' ....... -.. 
V ... frorPOKE7SS•tlMI Atart 

Newbrain bits 
Ne wbrain users might appreci­
a1e a few more snippet s from 
the ·software manuar . CALL 
49373 will resc1 1hc machine 
without turning 11 off. PEN(9) 
returns the wid1h of the 
graphics screen. PEN(7) and 
PEN(8) give its slar t and end 
address in memory. 
Barry Taylor, 
Lo'1donNWII 

Beeb vanishing trick 
11 is quite or1en useful 10 ha, ·e 
programs lhal vanish af1er run­
ning. On a BBC micro. a good 
exa mple would be a boot prog­
ram that would erase ilsclfa her 
11 has set up the function keys 
and soo n. 

Unfortunately. you can ·1 JUSt 
put NEW at the end of lhc 
program. I t's a syn1ax error . 
But you can call the language 
initialisation routines with 
CA LL &&XXJ. OLD will get 
your program back. 
K WolsttnhoJ~. 
Dtan.sgatt, Manchtsttr 

TI99/4A sprites 
Tl 99/4A Ll,.\Crs may ha, ·e 
noticed a slight quirk when 
using sprites ~·ith extended 
Basic. The following program 
displa)'i 1\1.0 large sp rites. waiu 
for a key to be pressed and lhcn 
mo\tesone of them over 1he top 
of lhe ot her: 
100 DISPLAY ER ASE ALL 
110 CALL MAGNI FY(4) 
120 CAL L CI IAR(l28.RPTS 

(" F",64)) 
I JO CAL LSPRITE 

(# 1.128. 11.40.40) 
140 CALL SPRITE 

(#2 , 128.14. 100.100) 
150 CA LL KEY(O.K.S):: IF 

NOTSTIIEN 150 
160 CA LL LOCATE 

(11.80.80) 
170 CALLCOINC(ALL.C) 
180 PRINTC 

At 170. CALL CO INC 1.s 
used 10 detect coincidence of 
the sprites. Obviously. this 
sho uld return - I but most of 
the time returns 0. The problem 
seems to be 1ha1 1herc isn't 
enoug h time ror extended Basic 
to recogn ise that lhc sprites 
have hit each othe r . 

The solutK>n is jus1 to put a 
shon delay before CAL L 
CO INC. T, y: 
165FO R T • I T02: NEXT 
T. 
S1tphtn Godf rey, 
Chagford, De.-'011 

" 



Lost in a maze of bits and bytes. trapped in a forest of errors. or bugged by Basic? 
Whateve r your prob lem. acce, s our HE LP function ... bette r known as Max Phillips. 

Wrft• to: Max Phill!J>S. Rou tin e 
Inquiries. Personal Compu1cr 
Ne- ·s. VNU. E\•tlyn House. 
62 Odord Street. London 
WIA2 HG. 

Timing the 
Laser's fazer 
ftt ' m lnlt r ts ted In th t LI Stt 
'( 200 " -hk h ll &S rt'por1 ed ln 
PCNim,e5. Vou statedthattht 
manuals had to be tt -M-r illcn 
and cht mac:hlM would n't bt 
ttlHsNI ror a monl h . SIDCeth cn 
l ' u hu rd nothi ng about it . Has 
It notm ate.rialistd? 
Jason S1okcs. 
Cannock. S1affs 

Pt!8:rg:1/n ~etr~;~a~~: 
of Computers for All on 0286 
418414. price £70. Computers 
for All has also become the 
main source for tha t 01h.er I long 
Kong based mach1ne.1hcComx 
35. Pro.tes ted 10 PCN ISSUC 15. 

Unfortun ate ly. the same 
can't be said for thcTc xct SCXXl. 
the Laser 's SK twin . Tcxct 
seems to ha\C disappeared for a 
quick rethink. PCN will be 
Pro-testing the La~ r sho r1ly. 

No soun:es 
for Sorcerer 

QI 01.rn • n fa idySorcttt rMk 
.1 J2 K M'hic h I bou gh t al IM 

PCW show lnmHt .J978. W hy on 
earth don 'I you mt'nl.ion ii In 
l>atab asks ? 

I w•s lnlettS led In the twin 
dlsk drh c featuml In a PCN 
Specia l ofTr.r. \ 'ou said that this 
was ror th e 81:lC a nd oth er 
mkros. Will ll work on my 
Sortt ~ r? What tx lraJ • ill I ...... , 
N FI Sc.hm,bn, 
8 tJJingstok~. Hants 

A~osc:S:;~~::da~;~c~~-~ 
a simpl e reason •hy 1h1s un for­
lunatccasualty is not in Databa­
StCS. Youtr y buyingonc. 

The twin BBC drives offered 
by PCN will not work vnth !he 
Sorcerer. Well . , . not in any 
plug-in-and-go way. n.c 
phrase ·other m,cros· should be 
take n Mith a pinch or salt. 

Some computcrs/d1sk mt cr· 
races arc designed to suppon a 
,·aric ty of drives ... the BBC 
itself being a good example . 
This isn't a tremendously scn~i­
blc policy . In i1.sfa vou r . nobody 
is dependent on supplies from a 
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limited number of sources. 
Against it. everybody gets con­
fused. various disk formats 
grow up. and the ma nufacturer 
loses out on sa les . 

Mos t syste ms will support 
only one type of dn \'c, 1hc 
Sorcerer being one of them. I 
suspect that other low end 
manu factu rers such as Orie and 
Sinclair will choose this rou lc as 
well. 

The grander 
alternatives 

QPk aw could ) OU 1tll me ho"' 
to make double height char­

ac-tu s on t he Sptt lr um? I 'm 
wtit lng~ progra msa nd they 
"·outd come In ,-u y ha ndy. 
Damm Spriggs, 
U icesrer 

11,As you\,c no doub1 
l'lg a1hered . the Spectrum 
~n·1 come with a double 
heigh1 character facili1y. It ca n 
be done in soflware using the 
256x 192 pixel mapped scree n . 
bu1 Sinclair haschoscn not 10. 

The altcrnat i\'C is to use 
nonna l char ac1ers to define 
s,cparatc bits (e ilhc r hah ·es or 
quar ters) of bigge r chara cters 
and print 1hcm together 10 
make up the heigh1. You cou ld 
produ ce really fancy characters 
thiswayb ut it does ta ke upa lot 
of memory. 

You can't do \Cry much 
directl y from Basic. It is too 
slow and fiddly. But JUSI 10 
mc>wyou 11 ca n be done. here's 
a hltlc demo program -~low . 

This count s in double heigh1 
numbers. It Vlorks by copying 
the normal definitions for0to9 
into the user defined graph.CS 
area from character 144 on· 
wards. 

Ast hede finitionsa recopicd. 
eac h line of pixels is repea ted , 
stretchmg the shape o,er IVIO 

cha racter definitions. So each 
allcma1c character from 144 
onwards holds the lop and 
bonom of a d1g1t. The sub­
routi ne at JOCK.I manages this , 

Th esubro utme at line 2(0) i~ 
one way of implemcntmg these 
new characters. Just put 1he 
numberinXan d GOSUB2M. 
Pos 1ti\'e "'ho le numbers only 
please. unless you want lo slart 
fiddlin g. 

Finally. the first fe w lines of 
t he program arc a qukk loop to 
reconfir m your Spect rum's 

Help with the 
HIMEM horrors 

QJ' n bought a BBC mod el A. 
along "-Ith • book, JO prog­

ra ms for lht BBC ~1kroco mpu· 
cer, byC hri sE,·a ns. Manyolt ht 
gamtS ha,·e the lillC' CG? HI­
ME.N • 148:CG?(III M EN+ I) 
• 157:CG~( HIMEN + 2) • J 
"hkh gh·es a ' No such ,·a riable ' 
er ror . 

I phoMd the shop whu ~ I 
bought lhe BBC a nd they sakt 
lhal tbt y had had similar prob-­
lt ms w-llh the progra ms on a 
Model B. Can }OU help? 
J D Flc>1chc>r, 
Sh,ff,dd 

AYes. IIIMEN should read 
f-ll MEM . Yc.u will find 

problems m a lot of hstmgs 
books. so )OU sho uld be prc­
pared todo a h11lc work with lhc 
manualgc 1ting lhc programs 10 
go. 

There are fcwg u1de hncsa.'itO 
""hich books arc beuer. Read 
reviews, ask shops and fncnds 
and 1ry and get the titles of 
known good ones. T ry and 
a..-01d boo ks with typcs,ct li<il­
mgs. Those 1ha1 reprodu ce 
programs directly from a ro m· 
pu1er pnntout arc likely to be 
much more erro r free. 

The solutio n is to wn 1c )'OUT 

own machi~ code routine . It 
needs 10 look al the character 
I hat is 10 be printed and produ ce 
an enlarged versio n of 11 on the 
scree n by using its normal 
height character defini11on as a 
guide . This would produ « 
rather simple cha rac1en. 

abi lity 10 coun l. Now, about --- --- ---
1hat sideways 1ex1 . 

1 0 REM OOUblt dOVblt ••. 
~"°' QEH 
30 REN OH ch ars 48K Sp tct rua 
4.0 oo sue 10 0e 
s0 REN count 
G0 C L S 
7 0 L ET X 1 
60 GO 5U6 2000. PR.INT .. ( .. ;x; .. 
. PRINT 
~0 L ET X =X + 1 

100 INK x -IN T fX/? J• ? 
110 P OKE 23692,255; PR INT 
1..S0 GO TO 00 

1000 RE M c r eate 0 - Q OH set 
10 10 REM 
10 C 0 REH COPJeS 0 t~ 9 t~ OH 
10 3 0 REM ~t t s t artJng a t CO OE14 4 
1040 L ET C : U SR CHR$ 1 44 
10 50 FOR P•1S744 TO 1 5S 2 4 
1060 P O KE c , PE~K p. PO KE c+1 , P EE 
K p 
10 70 LET C::C+2 
1060 NEXT p 
10W0 RETURN 
2000 REH print X , n DH 
20 1 0 REM 
20C0 LET ~ S ::STR $ INT RB~ Y. 
ae~ o FOR p : 1 TO L EN as 
2040 L ET % c C ODE (a. Cp J J - 48 
205 0 PR I NT CHR $ C144 + 2*Z); 
~060 NEXT p ; PRINT 
~07 0 FOR P • 1 TO LEN a s 
aea e LET % zCODE (a . rp ., > -43 
~0'- 0 PRINT CHR$ IJ.4--5+..,E:,..:;:J r 
2l.i:\'i\ NEXT p 
21 10 RETURN 

Bugged by 
bugs 

QI th ink l' n found a buJi: oo 
theS inclairSpec trum . Tr y a 

simple progra m likr this: 
10 PRI NT " IIEL LO"" 
20GOTO 10 

Run i t. and whc-n II asks 
•Stffil? ', push SYMBOi .. 
SHLFT and CAPS Situ ·,- then 
prtsu nyk tt er. Youg ct a mix~ 
up n n-k>n o( the-cha racter set . 
l.slta bug'? 
Kenn fl arfNr, 
Newmurkn, Suffolk 

A Well. 11 isn' t a featur e. I 
fls uppose 11's technically a 
bug. but ii doesn't get 1n the way 
much does i1? II is al.so quue 
well known - 1herc arc too 
many Spectrum owners for 
these lhmgs to go unnoticed. 

No doubt somebody has fi . 
gurcd exactly~ hat happens and 
"'h)' . II ob,·1ously ITI\Ol\'CS the 
1"'os h1ft ke)·srccalhng VI hat's in 
the keyboard buffe r (that's "' hy 
the RUN comes back). but I 
doubt that pursumg 1hc gr izzly 
details is worlh 11. 
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H'sall most 
off-putting 

Q E,er y 1imel 1ype-PtfTISon 
ourKhool' 11 RML J80Zlhe 

keyboard packs In. If I press a 
lot of keys at once, it slam 
M·orking aga in, utt pt that It 
ttptat.s a ny kur:r you trpe. 
E,-enlually th is slops, but ir)ou 
lr y to l'nl u anylhln g II jus t 
rl'pri nts ii und erneat h "ilh a 
q~Honm ark. 

Cou ld )O U ttl l ntt -.·hy it does 
this? Andho" 'do l get ill'lorking 
agai n M-ilhou t SM itch ing It otr 
a nd S1ar11ng a1tain7 
Tom Kane. 
GfaJgow 

A Why do .)'OU keep typing 
PUT IS 1f )'OU don't like 

what i1 docs? By all means 
experi ment "'Ith t he 3802 (or 
any micro). You can·1 possibly 
hurt it , 001 )Ou'II learn a 101 

mor e 1f you follow whal )'Ou'rc 
doing in the manual s. 

The PUT command ~nds a 
particular characte r to the 
screen. In this case. code 15 1s 
for Con1rol-O. one of the 
' invisib le' characters tha t has a 
special meanin g 10 lhc SCJ"Ccn . 
So Pt.rr IS has the same effect 
as typing Control O(holddown 
the CT RL key a nd press 0) on 
the keyboar d . 

Contro l Odoesn't pack 1n !he 
keyboa rd . Whal it docs do ,s 
switc h off the screen ... 1he 
keyboard still works. )'OU jusl 
can't see what you've typed. 
You've eviden1ly learnt the 
age-ol d tnck of prcs..,;1ng hun · 
dr edsof keys at once as a pa nic 
procedur e. A,·o,d doing 
thi s ... ii has unpredictable 
results. If s more of a stand ing 
joke lhan a se nou "i technique . 

If you look m the manual s. 
)-Ou'II disco ,·cr that Conlrol D 
swi1chcs the scree n back on . So. 
after a PUT 15. JUSt t)·pc a 
Cont rol D (or PUT4)1og ct the 
scre<'n back.Th is Con1rol 0 -
Co nt ro l D fcalure might come 
in use ful. Enteringpasswordsin 
a prog ram. for exa mp le. 

Your heavy han ded 1ech­
niqu e has evidentl y managed to 
swi tch the scree n back on . bur 
i1'salsoc rashed8as ic. Yourlast 
symptom - )'OUr commands 
being retyped with a question 
ma rk follow ing - is a sign that 
you're back in the 380Z'i, CP/ M 
ope rating S)'Stem. Unless 
)'Ou'rcca reful .y ou will lose any 
Basic program you may ha,e 
bcenv.o rk1ngon. 

For1unately. the 3802 pro­
vides a uniqu e route back mto 
Basic. Type a Con trol F (you 
know. hoM down 'CT RL ' and 
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pre ss F). You'll get a formid· 
ab le scrccnfu l of nasly num­
bers . This is the 'Fron1 panel'. 
Now type •J '. The 3802 
promplswithJ> . En ter 103and 
press ·re1urn '. You shou ld gee 
the message ' recove red ' and be 
back in Basic. 

If you get the chance. gel 
someone v.ho knows 10 show 
)Ou the rcla11on,;h1pbetv.ecn all 
t he progra ms in the 3802 a nd 
how to mo,c betwee n them. 
You' ll lea rn a 101 more about 
thev.aythemach1ncworks . 

The road to 
stanlom 

Q While- rTading PCN, an 
inspiration nashed in my 

brain . l' n thoug ht or a i rt"al 
MW artad t ga~. but I',·, no 
klea how to "'ritt a progr"9m r<N' 
ii . 

Will sorh,·a~ NHnpanlt:s 
IIK'tt pt klHs and lurn th~m into 
tapt5? What iukl elines sboukl I 
follow? 
HGouh, 
Sutum Hill , So11thgalt' 

A ~:;yi:!w:~~ ~~::h: 
into products . Th is is a big 
bu sirtes.s, and it' s short o ( ideas 
- t he situatK>n is one or 
dcspera1ion. But don' t rush 
a nythi ng - e,meme ca ution is 
in orde r. 

Th e usua l practkc is ror the 
inventor of a game 10 come up 
with the goods and write the 
prog ram. If you can. 1eam up 
wilh someone who'll wri1e the 
program for you. Make sure 
1ha1 you both agree and sign a 
cont ract produced by )·oursoh· 
citors. 

If you have a progam 
aca:pted fo r pubhcatton. you 
can expect be 1ween JO'l, a nd 
20% fO)'alt1es. You'll ge l les.s 
for raw ideH. Go for a royalty 
deal. The companies should be 
only too plea sed. and you'll 
come off bes1 if the program ·s a 
success. 

Approac h well known sof t­
ware houses with producls on 
the market. Many of these have 
cha nged from be ing a bunch of 
program mers to the dangerous · 
ly a mact ive ro le of pub lishers . 
You ·11 not ice lot "i of small ads 
from unknow ns promising 
fame and fortu ne for little more 
1han you r soul . Ignore them . 
The good Ont"S will make 11. 

What ever you decide, make 
sure it's a signed cont ract that' s 
been checked by your solicitor . 
By all means have ideas. The 
indu stry needs them . But go 
carefull y .. 

I MPI 
B.B.C. MICRO SOFfWARE 

T HREE GREAT ADVENT URE GAMES 

t:J:::11t01Mkpru;..,..htudtJtrYAT ~..ii/>-,.J 

I MP I SOFTWARE&,SERVICES 
o.,t. WM,1f6s,ltll11Mt , ........... , ..,._..UZ2Al. 151.UCMn 

_ ~/(' t ..,......64 /HTIIOOOC11lRY rTF£11 u ".Las ex PRIC( ,,, , • '"" 

~ STER ls • to t ally new concept ••• • ~lete pec~ge 
ror progr .. develop.ent. Now it ' s 1v11lllbl e for the 
C8M 611, with,,, new co-ands, including Beslc JV ••• 
as well H Toolklt fU'ICtlons , !(eyed ICC.SS to dl Sk , 
,creen lllllMQelent, user-derlr.ble lnp.Jt zones , report 
generator, 22-Pltce .rltlwetl c , dlte control, dlte 
o::-.:ittsslon, string search , sc reen plotting, sc reen 
CUIP, optlOl'lll soft ware pro t ection key, tnd -ore ••• 
As well H the CBM 1541 disk , HaSter can 9UPC)Orl all 
C8M dis k IIIOdels 1040 to 9090 wllh lts (cptlor. 1) IEEE 
interface , tnd Js ,umlled w1th • run User Reference 
Marlull, Quick Reference G.Jlde tnd deMc> progr..s . 

<Vizawrite 64 SPECIAL. OFFER 
PRICE 1'$ • VATI 

Designed es.pechlly ror the CBM 611, vhawrl t e 64 1s • 
h1!11-perfo~ . low.cost word procesS<1r, with on-, 
screen rorNttlng. vh awrlte tllkes fu ll advan t -oe or 
the 611' s col our, orapt,Ics and ine-or y fHtures , tnd 
9UPC)Otls virtually "¥'J print er. It can even read te•t 
rl'09 Wor~ro, Wordcrer t or Slltcon o rr1ce rues ••• 
Together with VhaSpell , Vha Wrlte 64 orrers the 
ultl•te In perSOl'lll COIIPJter word proces.slngt 

,. .. 1., u .,.. •Ju • rH• , , ••• J11,t , • • • ' ... . ,,,.. c-•,• 
,, .-..c 1, ... ,, .... 1.s.,i,,. ... . , •rft• , ., r,u c.,,,uu1 ..... , 

OU •UIIIIC" ll#Oil HAr, oi., "°" ,,. ""'' ro oi.orcol'fltCU , o •ot:• •• 
l'OsrntuhlOHtlNtsrtl . us,"' CHttut. •cuss. ,.ucu, u •o o• 
OlfflCU-. HO U. rttl-~ o,., .. . nJI '"" S-·Oo't OCSl'A,COf, ll'Osr,11uncc,.,o,.,•, 01ro• ol'f•st•s11,10,us. ,,,,,,.,,, 
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COMMODORE 64 
BES'I' SELLERS LA'l'ES'I'! 

I challenge you to find a better deal 
~._......VA F IJl,_lllr, 

VIC 20 STAR PACK (INCLUDES COMPUTER CASSETIE AND TAPE) £129 -SUPERWORM -········-·--··········---··-····---··-··------ £3. 99 

~~~11Wii<rtW~~k;:::::::::::::::::::::::::::::::::::::::-.:::r~~:;; 
RABBIT BASE (16K) ........ ----··--··-······-··-····················£12. 99 
RABBITCALL ..................... ·---······-··········-····················£17. 99 
ANTIMAITERSPLAITER--··································-········£4.99 
CRIITERS ···--······----····----··········-·-·······-···---·-······- £4. 99 
SKAAMBLE ·····-··----··-··---·················-····----········ £4. 99 
ENGLISH lt-N ADERS ......................... ·---·-······-····· £4. 99 
PAKACUDA ···----···························-··-·-····--···--···-£4. 99 
ESCAPE MCP ... ·----·············-----·-···-·············-·-·- £4.99 
CYCLONS ...... ·-··-·········-----·-··-·················-············· £4.99 
THE CATCH .......... ·-·······-··-··-·-··-·············-······-··-····· £4. 99 
PARATROOPERS-----··········································£4.99 
CENTROPODS·---···-··-·······-·-··-········----········· £4.49 
MONOPOLE.---·········---············-------··-····-· £4.49 
ADVENTURE PACK·----····---········----········----····-· £4.49 

............... 
ABDUCTOR ....... ·-···········-······-·········-······················----£5.00 
BLITZKREIG ······----··························-········-····--------£3. 95 
GRIDRUNNER ..... --······················-------······-----··--£5.00 
ANDRESAITACK·-································--------··-······£7.00 
AITACKOFTHEMUTANTCAMELS.----··················£6.99 

a11caYTE 

~m&t~:=::::::::::::::::::::::::::::::::::::::::::..-=~t: 
ANOTHERVICINTHE WALL·-····-··-··-··-·-·-···· £6.00 
PANIC······-------·--·--········------·-·-·--···· £6.00 
COSMIADS ....... -·--·--··-·--·--···---··-··········· £6.00 
BACKGAMMON(JKI-----·-·-·---·-············ · £6.00 
SCRAMBLE ............ ·-----··--··--···············-· £6.00 

DffDtCEPTOR 
FROGGER, SCRAMBLE. PANIC, SPRIPEMAN, CRAZYCONG. EACH £5.49 -SUPERSCRAMBLE. SUPERGRIDDER. EACH £9.95 

EIIGLIDIOn 
SUPER FONT----··---····-----···---··--···--······ £6.49 

AVDIOGEIIIC 

i~i?~:~-~~-~;:::::::::::::::====:::~i:U 
TRASHMAN(CARTJ----·················---·---- £17.95 

zm~BLITZICART) ···--··---·--·--··-·- [rrn 

f~~~fl..;;cfic'Aiiij::::_-:::::::::::::::::::::::::::::::::=~lr;! 
OUlWORLD ICARTJ---······--····------····--····--··- £17. 95 
BLOCKADE ·······---·--·······---------··-······---········-£5. 95 
AMOK.-·----··-···--···············---------··-··· ·········-£5. 95 
VlCALC -······-·······--···················---------·················· £7. 95 
ALIEN BLITZ-----···················-··-··--------················ £6. 95 
SKY MATH ·-·---·············-··-----------··-············- £5. 95 
SPACE DMSION IJK) ·········----··----------············ £5. 95 
THE ALIEN (JK) ···--·······-··------------··----·············· £6. 95 
VlCA T (JK) ...... ·-··········--······---··-··-··········-··----·-··- £7. 95 
HANGMAN/HANGMATH-······--········-····-·-·- £6.95 
MATH HURDLER/MONSTER MAZE·-··-····---·- £6. 95 

SPRITEMAKER--------··---··---···--···· £6.49 

SEA WOLF/ BOUNCE OUT MC ··----········-··--····· t7 .95 
CODE MAKER/CODE BREAKER···-------··--··-··-··· £6.95 
KOSMIC KAMIKAZE (3e<BK1------··-----·--··-··-· £6.95 
MINIKIT ·------·----··------··-··-··········-··-----··-···- £6.95 
GOLF·-··-···---·····················----··-········-··-········--·· £6.95 
SP1DERSOFMARS(CART) .... -··---··-········-·-·-· £17.95 
CLOUDBURST JCAR!l,··········---··-····-···---·--· £17 .95 

~'m1tifeJfNi.~:ikiii1res10:Rn-=::::::J l~:;1 
~6~,~~~~ffJ~N(3KJ .. __ :::::::::=:::::::=~U:;! 
MIKROASSEMBLER (CARTJ--··················--------£43. 95 
GRANDMASTERCHESSIBK) ................... -------···· £15.95 

~:i~:~.rnl~(lt:R1lr:::::::::::::::::::::::::::::::::::::::::::::g:: ;~ 
SERPENTINE(CART)_ .. _ ..... ·-··-········------····-········-£21.95 
MANGROVE·········-··-··············--······--··-········--······-·· £6. 95 
COUNTRY GARDEN (BK) ····-············---··-----·········· £6. 95 

~o\l~l!!!~iA:::::::::::::::::::::::::::::::::::::::1:r~: ;~ 

BEA 'I' 'l'HA 'I'! 
IWI -... _ 

PLEASE SEND Clll:OUD AND 1¥0. ro: 

CRESTMATT LTD 
SOFlWARE SPEClAUST, 

ORIENT HOUSE, 42-45 NEW -ST , LONDON, EC2 .. 
TEL: 01-749 2510 ... 

•• 
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___ . .,_ 
.-. .............. 
~ .. [12 .70 
,.......-..-11,1 50 
-1 . 
Many suns ha\c risen and set 
since the dawn of 1hc Apple II . 
So why should Oatamost and 
William B Sanders wait till now 
to produce a 'learn 1( from 
SCTalch' guide. This cxcra.sc 
really has been done so much 
bcucr before - more informa· 
tion, easier to read and Mmplcr 
to underst a nd. 

I suppose iryou have set your 
heart on an Apple 11 and want to 
learn more a bout it then this is 
not that bad . It seems such a 
shame that the oppo r1uni1y for 
a reall y good boo k should be 
spoi led by the super-cool. laid· 
back southern California n 
app roa ch. 

11\e style of lhc writing is 
remark ably 1ritc and the illus· 
1ra1ions look as if they dropped 
out of a Fa bulous Furr y Freak 
Brot hers fanzine . Still. what 
can you cxpec1 from a wri 1cr 
who adds to his acknowl~g · 
mcn1s one for his dog! 

For all these complaints. this 
book docs explain a lot of the 
tricky bits associat ed wit h 1he 
Apple. bu1 sodo 1he rivals. 

Al leasl Tht £/tmtntory Ap · 
pit keeps a sui1able le\ 'el of 
humour 1hrougho u1 and ma1n-
1ainsin1eres1. Other than that. I 
find it hard 10 recommend it lo 
anyone . NC 
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____ .,_ 
r.-..,_., 
~at£12 .70 
1-11,291-1 . 
The sub1ide of Tht Compultr 
Glossary is 'ifs not just a 
glossary " - very true. This 
book is an excellent introdu c· 
tion 10 all aspecu of computing 
as well as being a first-class 
reference for those a lready 
fami liar with compu ter jargon . 

Unlik e many glossaries. it 
deals with man y topics at 
length . I looked up 'com puter' 
in the glossary 10 sec if anyone 
was capable of defi ning one of 
the most ove r -used buzzwords 
in che English language . It was. 

lo« EllfR!(JNE ...... -

of course. one of the longest 
entrie s in the book . The re it 
was. in plain English: 'Comp u· 
ter -a programmable machine 
that processe s informa1ion . · 
Followed by fou r pages of 
detailed cll'.plana1ion of just 
what makes a compu ter . 

Words and conce pts with 
their own entries elsewhere in 
the book arc printed in 
RA ISED TY PE for hand y re · 
ferencc . As.mall touch per haps, 
but one J"m sur e readers will 
appreciate as 1hcy wo rk their 
way through . 

You soon become hooked 
and find your$Clf spe nding 
hours k>oking up dcfini1ions of 
words you've first hear d of 
when read ing anot her part of 
the book . 

The large formal is anot her 
plus. The book lies flat o n a OOk 
and is pri nted in big bold type 
(myopia take heart). 

Since Tht Computu Glos· 
sory hails from America there 
a re few entries, if any, that 
r clal e specifica lly 10 the British 
comp ul ingwor ld . Forcxample. 
the Apple JI is listed unde r 'A· 
while in the ·s· scc1ion there's 
no Sinclair. Perh aps some en· 
tc rprisin g UK compu1cr bu ff 
will produce a British version . 

More than I .COJ definitio ns 
arc included in thi s somewhat 

expe nsive boo k. The y're eve n­
ly divided becwcen the theore­
tical and lhc prac lica l for the 
most parl. 1hough there's a 
tendency to steer away from 
some of the more esoteric areas 
of computer theory . 

This is a book tha t will 
without doubt become dog­
ea rcd in no time . It seems 
destined 10 find iu place as a 
sta ndard referenc e work for 
hobb yists and professio nals 
alike. Highly recomm ended. 

SM 

Fl2STBYTE _ .... _ 
·--. , . 
• 

'flnl .... . - .......... 

__ ., __ 
-.- .. D',._ 
(0920239711810 .95 
1-94 -1 . 
A glossy number. this. and 
writte n by a true enthusiast for 
the would-be micro buye r and 
user in a chany com·ersational 
style. It is splendidly presented 
with diagrams . illust rat ions. 
cartoons a nd impressive colo ur 
photogra phs . ~1oreo\·er. it is 
prtCCs-0rientcd throughout . 
which shou ld reassure the 
prospective buyer. 

Of COUr$C. it kicks off wit h a 
backgrou ndtocomputcrs. FiDt 
principles and a ll that binary . 
Boole and Babbage. But main 
compone nts arc nea tly int ro­
duced and e xplained along the 
way. 

The buye r's inevitable query 
'Do I really need all 1ha11' is 
answered by a rundown on what 
you get ou t of var ious pcripher· 
als. Sometimes . we' r e tO,d. it is 
wise to buy only manufacturer' s 
add-ons . 

When it come s to you taki ng 
that really big ste p of going out 
and buyin g a micro the author is 
at pains 10 poin t out a ll the 
possible pitfalls. as well as help 
you es tablish your needs and 
wa nts , Thi s is a prelude to a 
survey of currently and soon to 
be available mach ines with 
details and comments. Of 
course. the prices quoted have 
changed . and even briefes t 

a.,.eftllllp teCNN,tr..'flrtt ..... 
reviews o f machines not yet out 
have limitatio ns. 

With 1he chotCC of machine 
scnlcd you thensitbac k and get 
a shore introduction to Jan· 
guagcs as well as progra mming 
and how to do i1. 

Thi s guide is in formative. 
lovely to look al and 5hot 
throughwi1henthu siasm. HA .......,. ... _ .. __ 
32'.,Clho_,_., 
--1 01-794 
4495181£5.95(-295 
-1. 
Following hard on the heels of 
Making tht most of . .. se ries 
of books , here is yet a not hcr ­
same forma t, same reh ashing of 
1he manu a ls. same style of dull. 
dreary ua mple progr ams, 
1'ypc this one in. you don·1 
have to understand it . it shows 
the full potential of the 
machine · - tha t so rt of thing. 

I 'm not really enamoured 
with this type of work. Ed uca­
tional-sty le books for beg:i nners 
such as th is should contain an 
indcll'.Or. at the least. a con tents 
section with page numbers . 

References to othe r 
machines arc ir releva nt yet stilt 
appe a r. 1-towever. even though 
the language explanation is no t 
brilliant. it is a vast improve ­
ment on lhc standar d docu-
mentation . 

One m1ercs1mg idea is the 
small sect ion on how 10 make 
money out of your Dragon . 
'Write arciclcs and feat ures for 
maguincs · . it u tols. Nice idea. 
but you'd benc r ring with an 
ide a for the ar ticle first . NC 
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At last! A joystick that works! 
Cambridge Computing bring you the first Intelligent joystick . 
Worl<s on all existing software · regardless of which keys the Pf"OQram 
uses. No need for specially Wfitten software. Futur es include : 

• compatible with Spectrum, ZX8 1, Jupiter Ace Enqu iries from dul ers 

e 2 Independent Fire Butt ons •e Directional Microswitched action 
• Plugs into edge connector 
• interftce complete with edge connector 
e Atari joystick compatible 
• Joystick with Interface £29.90 

Name ...................................... ... ........ .......................... . 

Address ......... ........ ....... ... ................. .......... ....... ....... ... .. . 

PleaM1sendme : r----, 
.......... joystick, interface. and tape O £29.90 .... ~ 

~=~n7e~~x.:~a~u;i~e;4~:~---············· ~ 
~=~o:~c~x:1~-~~~~-~~~-~.:~ .... ............ CJ 
SpectrumD ZX8 10 JupiterAceD r--1 

Tot 1I includ ing VAT .......... ~ 

(( CAMBRIDGE COMPUTING 

ue welcome, ring 
Chris Lloyd on 

0223·522905 

PCN JULY7-JUL 't IJ.1983 



Make your micro 
a credit to you 

W·1h1hepnccofm 1cr~tu mbhngday 
by day. )OU m1gh1 think that the 
problems of buying compulcrs 

would be considerably eased. But for many 
small businesses. the re,·erse can be the 
case. simply because bu!>1ne!>SCS th.it would 
Re\er ha\e dreamed ofb u) inga micro are 
now at least able to conside r i i. 

Equipment 10 1he tune of £2-3.000 will 
often be equ i\·alent to a qµarter of the 
user's ne1 mcome. Th1smeans)·ou·\·egotto 
think hard before you decide what 1obuy. 
but 11 also means )OU could ha,e a large 
scale headache financing the purchase. 

It .,..·di be out of 1he quc!>tion for most 
small businesses to buy a micro cash . so 1he 
\·arious a\e nue:. ha,e to be explored . 
Cred it card purchase 1!> a poss1bil1t). bu1 
lhe scope oflhis method ,s limited fir\t by 
yourcred1 1 lim11. and second by )Our abili1y 
10 make repa)menb. 

The kind of micro )OU wa nt will usually 
be be)Ondyourcred it limit, a nd even 1f1t is 
not .credit cards are only an efflC'tent way of 
borrowmg 1fyou repay 1he debt quid;ly . A 
small busmess rolling O\-er a £2 .OOOdebt on 
credit card at an 1ntere!>t rate of20"'f. + per 
annum 1s probably not going to la-.1 long! 

So olher a\enucs must be explo red. 
Your own bank sho uld be your first port of 
call. but o,ert he past few years both ban ks 
and finance compa n1es ha ,·e bee n dema n. 
ding stro nger !>CCunty, and even personal 
gua rantees from d1rcc1ors. 

The re are a number or I IP/leasing 
methods you'll want to look at . Amo ng 
othen., )OU could ro n\idcr leasi ng purch· 
ase. leasing secondary hire. s.alc and 
leaseback and secured loa ns. I t's worth 
notmg th.il the method )OU eve ntually 
choose .... ill depend on. a nd possibly affea. 
the na1ure or )Our business, as these 
methods are hnked to capital allo .... ancc 
claims and ehgibihty for reclaiming VAT. 

PC'N JULY 7-IUL Y 13. IWJ 

The table on page 23 should help )·ou for Clttra softwa re. peripherah and new 
compare hire purchase and leasing. l·IP cards. Too often there is a frequent but 
generally req uires a deposi l of up to 2Ql'f. agonising rca hsallon that the ha rdware 
"'ith repayments plus inte rest over two to needs improV1ng or 1ha1 the progra ms 
r. .. c years. De pend ing on the agreement which were ongmally bought h;ne either 
you enter into. the 1ntcres1 rateca nbefixcd been upgraded beyond recogn1tton or 
at the time of purcha~. or linked to. say. cannot do the Job for whic h they were 
bank base ra1c. originally intended. 

A ban k loa n 1s SUJ>Crficially the same as Banks and finance houses arc now 
the sort of I IP agree mcn1 you'd en ter mto (k,,elopi ng ,arious ground rules for 1h1s 
with a finance house- and no1e lhat.e\e n sort of business. And they arc paying more 
1r thc shopar rangt.~ )Our I IP. you'll .ilmosl alle nllon 10 lca)mg as a finaoc,a l tactic. 
ine\· itably end up with a finance hOU3< - Technica lly a lea~ is a con1ract fo r the 
but Chere are some important d1rrerences. hire or a specific as~ t . The lessor (finance 

Fir)I. 1he rare or interest will tend to be compa ny) reta ins ov.ner)hip. but com·ty) 
to~er, and the term of repay ment will lend the nght louse thea)SCt 10 the lessee for an 
1obes ho ner.Second.abankloondoe)n·1 agreed per iod or time in rclurn for 1he 
lie you to one particular suppl ier, so )OU payment or:.pcc1fied rentals. 
shou ld beabletoshoparou nd.a ndget )o ur lllcre arc two main forms of lease. A 
micro cheaper. finance lease 1sone where the use r pa)·sfo r 

C\eryth mg, and in return earnse\eryth1ng 
from the use of 1ha1 as~ 1. Bui he does not 
ha\'C legal ownersh ip. An opcr.umglease is 
usually for much less lhan the pcnodoft he 
useful life of 1he a»e1 - howe\·e r . the 
finance company normally assumes re· 
~pons1bihty for repairs. main1enancc and 
m.surance. 

Banks and finance hou..es vary greatly in 
the terms and cond111ons of 1he1r loan~. 
Generally they require repa)ment over 
1wo or three )ea.-... v.11h occas ional excep­
llOn) for d1ffcrcn1 periods. Repa)menb 
a re usually made mont hly. I lowe\ ·er. I hey 
arc usually only willing 10 mak e :i loan 
cove ring 80"f orso of the purcha...c pnce. 

In ce r1a1n me1hods - leas ing. for 
example - you may h.:l\e to put do wn the 
first fe w months' rental in advance as a 
deposi t. Na tura lly thi s will have a signifi­
cant effecc here on the cash now of 1he 
undenak mg. 

Banks themselves do not go m for hire 
purchase agreements. bul all the maJor 
clea ring ban ks ope rate loan packages. 
The re is of1en a )mall e:ctr a paymenl 
included in 1tM: repa)ment ~ hedule to 
allow for an insu rance cle men t. 

Orw: poin t in their fa\-OUr is that they arc 
bcgmmg 10 recognise m1cr0!> a nd high 
tech no logy eq uipment as a specia l case. 
This is in part ~c ause of the potential fo r 
expansion of the loan duri ng ils period. 1~ 

Al~ t all the leases set up forn ucrosa re 
finance leases. although m many instances 
there is a choke betv.een a nor mal 
lease/purc ha~ and a lea.!>e,~conda ry hire. 
The re is a difference be1ween these 1wo m 
their treatmenl of VA T. In the forme r 
VAT is paid al once, v.h1le in t he latter 
VAT is included 1n each of the repa)mcnt 
amounrs. Some of the maJOr pomb of 
lcasmgare as follow!>: 
• If you do any M!lf e mployed work. 
rental!> maybeo ff!JCI 1n full again)! ta)l;able 

· o~~ the finance compa ny retains lhe 
lille 10 the assc1. oo add1t1onal senm1y will 
be req uired. A nd smce the company can 
clai m capital allowa nces 1h1!> helps to 

21 



" 

ANEWELAN 
WILL BE 

LAUNCHED ON 
SEPT14. 

Elan Home Compute rs start up on Septemb er 14. 
Elan Comput ers Ltd., 31-37 Haxton Street, London Nl 6NJ. 
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'4 21 reduce 1hc necessary rcn1al payments. 
• While t he primary period is agreed at 
1hestart. at t he end of the loan agreemen t 
you can choose to co n1inue 10 use the goods 
for an a lmost oominal amoun1. rather 1han 
the asset being sold 10 a third part y. 
• The key poin t is often felt to be the 
ce rtainty of budge1ing. since the rent a ls arc 
fixed in advance and generally do not Yar)' 
even if interest ra1es n uctuate . 
• For larger companies . minor changes 
ca n be brought in . For instance. the 
intercs1 rate ma y become Yariable or 
package s can be developed . covering 
mull1ple purchases OYCr a per t<>d of time . 
This may eYen e "cecd the life of mdividual 
i1ems. 

Hire purchase isa different kenlcoffis h. 
The buyer gets full legal owne rship as a 
matter of course-but usually a t the end of 
lhe chain of repaymenl s. For t he same 
unde rlying legal reason s 111s now the buyer 
who can claim ca pital allowances and 
!hereby gain the relevant tax adYantage . 
Because of this the financc company, 
which now loses 1his bene fit . ¥>'ill wan I a 
higher rental. 

Servicing is a frequenl problem . Once 
the asset is boug ht . scrviang is t he 
respo nsibility of the new owner, while 
during so me form) of hiring servtcing can 
be included . In such cases it often seems 
1hat servicing is performed more quickly. 
As a corollary to th1) a specia l financia l 
offer is not wor1hwhile 1f the back-up is 
useless . 

Rema rkably few buyers conside r how 10 
plan 1heir financial affairs so as to ge1 1hc 
benefits of being pa rt-t ime self em ployed . 
The only th ing which makes such claims 
rcasonab lyacccptablc to th~ 1axman is 1hc 
innow of at least some income from the 
new activit ies. Gener a lly mosl micro 
buyers will 001 be able to a lleviate VAT ­
nor will they easily be a ble to claim tax 
allowance s or intere st paymcnl$ aga insl 
tax. 

A major advan1age of the type of 
purchasing agreement s offered by mos1 of 
the t-ligh Street shops is 1ha 1 I here is seldom 
anymin imumbasclevel . Lcasingisscldom 
co nsidered unless the cost involved is al 
least £3.<XX>. and ii is rare 1ha 1 a n ordinary 
morta l co nsiden such a purchase . The 
scale of inYolvement docs frequcnlly hil 
£1.<XX>or more at the outset. but it is on ly 
over a penod of 1ime 1hat a system will 
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LEASING: PART 2 

Bank loan 
Repay ment month I cost loan APR 
over Basic +i nsurance Basic +i nsur ance 

,_... --· 
I yea r £91.50 £95 £ 1, 100 £ 1,140 18.5 % 
2 yea rs £50 £52 £1, 190 £1 ,250 18.7 % 
3 years £36 £38 £ 1,300 £ 1,375 18.4 % 
4 years £29 £3 1.50 £ 1,400 £ 1,5 10 18.1 % 
5 ears £25 £27 .50 £ 1 500 £ 1 660 17.8 % 

Leasing 

Re pay ment Purchase Second ar y r ent a l 
over mont h) cost tota l cost month ) cost tota l cost 

2 years £49 £ 1,200 £46 £ 1,110 
3 years £36 £ 1,300 £32 .50 £ 1,160 
4 years £28 £ 1,350 £24.50 £1 ,180 
5 rears £24 £ 1 450 £20.50 £ 1 230 

................. .,,...,.,..,.....,... ........ t1,oeo...tti ....... .... ....... 

......................... wi .................. ., ........... .....,,,........ 

......_._.,IIIW.lllteNMllllll:1,-pfw•._. ........ ,..,..., • ..- ... ......._NP...,_ 

............... __ ._,,.,. • ..c11.. 

build up 10 the £3,<XX) plus rang e. 
Banks do not have an officia l points 

sys1ems for calcu la 1ing whethe r or no1 10 
allow a loan. bul lhcy do requi re a fair dc1I 
of infor ma1ion. A typical form will rtecd to 

show income from all sources . monga ge, 
ren1. ra tes. other H P a nd fixed outgoin gs. 
includin& credit cards etc. The y'll want to 
know your i::111...,,u)111e111 a nd housing 
moveme nts v~c r lhc past few years. and 
will probably ask for a couple of refer · 
cnccs . 

The fina nce companies 1re conce rned 
with 1he buye r's abilit y 10 repay. so for 1his 
reason they arc much less willing to lend to 
self-empl oyed people . If you a rc sclf­
employcd. or if you arc a borde rline case. i i 
can make a real diffe rence if you ca n say 
with reaso nable proof that you will be able 
to make some income by using the new 
as.set. Everyone should tell the mselves ten 
limes before brea kfast tha t it is 001 that 
hard 10 find some mclhod 10 cinn money 
with aoo mputcr . 

It is important to 1hink about the 

second ary factors which should affect 1he 
financing decision. Included in these arc 
obsolescence, resale value and upgrading 
possibilit ies. The buyer mus1 be sure that 
his purc ha)C will remain worthwh ile 
throughout 1he rcpaymc m period . and 
hopefull y for a while longe r. Generally if 
he is buying a sys1em for mor e than . say, 
£SOO and if the system is o ne of the fe w 1ha1 
ta kes off. the re will probably be a 
reasona ble varie ty of hardware: and soft · 
ware improvement s available. 

Once you ha\ 'C your new compute r, 
you'll be able to prepare for your ncxl 
purchase by anal)"Sing the problem with 
financial assess ment proe rams. 

The key problem is genera lly how 10 
allocate: the cost of t he package between 
immediat e - ie capi1al - out lay and 
gradual - ie income - outno w. This 
dccistOn is crucial bul lhc determining 
factors are often very personal. What is 
importan t is 1ha1 you should begin to pla n 
you r financia l achv1ty. 

2J 
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4 Addictive Games 

SPECTRUM 481( 
tor AND ZX81 16K 

Manag e your own team in this exciting game of skill whi ch 
viv id ly captu res the drama and excitement of real football . 

FEATURES INCLUDE 
• 4 D IVISIONS • FA CUP • PROMOTION & RELEGATION * 

• TRANSFER MARKET• TEAM SELECTION • 
• SAVE GAME FACILITY••• AND MUCH MOREi • • • 

WHAT THE PRESS SAY ABOUT IT :-

..... /F YOU,,..,. Mweys wenr.t/ to -- • loo- t- , FOOTBALL 

..,.. MANAGER , fromAddicti.,. G.,,..., is for 'fOCI- TINI ,,.,,..is- for 
• loo- ,._tic but the most int-ti"fl thi"fl for us wes the 3 -D 
11rap~ u•ed to cre.te ~ 110Mnouth a:tion - U,. game is• wintHN . 

SINCLAIR USER FEBRUARY 1983 

llllil... Althou11h / "m no -t loo- fen , I.-., enjo'ftld pleyi"fl this pmtt 
..,.. - ••celMnt u•• d trNHle of colour •nd user -defin«l grephics . The game 

is ~wy logicM/y put together, so tlNlt the de-1opmttnt of stretegy •nd 
tltctics hes •,-/effect. For • ..,,,,,,. , one of my ,-,,,s 11ot throu11h to 
the fourth round of the F .A . Cup ...,-.. it•-_,_, by• second 
dittiaion side . This upsft mor• MHI ,,,..,,, tlwt our promotion bid 
fai#H . Per1-s I shouhl ,,..,. given up the F .A . Cup run •nd IH,ld somtt 
IIOOd p/e'fWS IN,ck - the poasibi/ities.,. -ss . 8rie n Clou11h hMI 
bttttwwett:hout/ 
• SHC'TaUM VlntON ONLY. ZX COMPUTING FEB / MARCH 1983 

At\OAVA1t.18tt IR 0/\1111·0 1(1111 VI.\. .. ~ PRl(f'i, 

fHH~fRfl,/ll(RO"oMOP l ' IQRlMf 'i,Pf(lRU ... 41n•ff,q<, ,._,..,, '"" f<,'l', 
Ml(RO ....... AAf l"' ,.,,,. 1 ,IIAP .. \ .. , .. ',Pf •11 y .tA'> .. 

~~~~~~~~t/..,l:;:~.., ....... ~,.~. <, ' To Order ,Pnd CtwquP PU p..ty..thlP to 
lHll0¥PUTIR<.,HQP flo,..,., , AOQ1(T1',,f(,A ... fS () .. ,, PO fl ,. "' 

ORA(,01\!B'l'TI lPPh ( t,,,.,... ¥' "'"• ,.,¥1<,'J' ... ! 
A"tlO()THIRG000(0!VIPt 'tR \H( v, PtfA'i.l <;.TAT/ CONIPUTIR 
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The re's more to cat music than a night on the ti les. Ted Ball takes comma nd of the Lynx. 

Giving a rathe r feeb le . poor.qualily 
tone through a sma ll pizco buzzer. 
the L)'nx fi nds 11 difficul t to produce 

the eloquence ofC3PO or the beats of the 
latest single. I lowc, er , 11 i) J>OS)ible to have 
fun with simple tune.i. and sound dfect.i.. 

Oft he t wo L)'nX Basic command!, BEEP 
and SOUND. BEE P is the eas ,es t to u~ 
but 1s more limited in the soun ds II can 
produce. 

You can. ho""·e,·e r. get simple sound 
dfe<:1s ""1th BEEP For example the 
follo\\mg progr<1m gncs repeated!) nsmg 
and falling lone'-, making a recognisable 
si ren noise: 

Lyrical lilts 
for the Lynx 

10 FORN •25 T075 
20 BEEP N.1.63 
J(>'NEXTN 
40 FOR N • 75 T0 25ST EP -l 
SO BEEP N.1.63 
60 NEXTN 
70 GOTO 10 

Some preparat ion 1s required before 
playing tune s on the L)n.:C. The BE EP 
command works wuh the wavelength and 
number of cycle5 in a nolc:. For music )'OU 

want 10 be a ble to g1,e the pi1ch or 
frequcncyandthcdura 11onoflhenote. It 1s 
easy to com ·cr1 from frequency 10 
wue length with the formula: wa .. elc ng1h 
- Veloci1y or sound!Frequency . 

The \Cloc11y of sound 1s approxima1ely 
l .100 ree 1 per 1oeoond . and )OU can look up 
the frequencies of mu.steal notes m I lertz 
(cycles per SttOnd). From 1h1sformula)OU 
can cakula1e the W-Jvelcngth of any 001c in 
feet . 

The Lynx man ual g1,cs no indication of 
wha t units t he wa,elength ih 1hc BEE P 
command is measu red in - it simply says it 
mus t bca numbcrfrom0to65535. To find 
this out )O U can use a s1opwatch. You will 
find that BE E P 0.5(0)).63 lakes 4. 1 
seconds to execute. and BEEP 
IO.SCXXXJ.63 lakes 8.6 ~nds to exewtc. 
The 4. 1 seconds with wa,elcng1h O is the 
overhead for generating SO.OOO qcles. so 
the time taken for SO.CO) cycles at 
wa,e\cngl h I01s4.5.scconds. whichg1,·csa 
frequency of SIXXXl,4.5 • 11.111 lfz. We 
can now calculate tha1 a Lynx ~an:length 

of IO is actually 1.100/11.111 • 0.99. or 
nea r enoug h 0.1 feel. -.othc "'a,cleng1h m 
the UEEP com mand ,s in units or one· 
hundredth of a foot . 

The mus.Cal scale ~orks on a n exponen­
tia l basis. ~•th an increase in pitch of one 
octa,·c being cqui,alent to doubling the 
frequency of the nolc. The interval.!! 
bet"'ccn 12 notes in a n octa,c. A. Al. B. 
C.CI. D . DI . E. F. FI .G.GI . sound t he 
same to the human car. bu l 1t 1s the rnt1os 
between 1he frequenci es tha1 arc 1hc ~me 
and not the differences . 

The standa rd frequencies for mu.'!i1Cal 
no1es arc based on A abmc middle C 
having a frequ ency of 440 I lz. so from 1he 
doub ling pri nciple ~e can sec that !he A 1n 
the ncx1 highest ooa,e "'111 ha,.c frequency 
880 llz , the A be low middle C will hne 
frequency 220 l-lz. etc. 

Tocalcula1e 1he in1ermed 1a1c no1c:h1art 
from the freque ncy of A and get lhc 
frequenctes for successi,·e notes by muh1· 
plying by the twelft h root of 2. The 
foUowmg program will calcul a 1c the frc­
qucnc1cs, and the ~a,elengt hs to use in the 
BEEPcomm and, for1hcoctavccon1ai ning 
middle C. 

It "'Ill pla) the oole.'!i as lhcy are calcu· 
la1cd. 

10 LET R • 2 .. (1112) 
20 LETN •220 
30 FOR I • OTO 12 
40 LET W • INT(0.5 + 1100'.X>'N) 
SO PRINT N. W 
60 BEEPW ,100.63 
70 LETN •N" R 
80 NEXT ! 

This program calculates the follo"'ing 
frequencies and wa,elengt hs: 

Sound commands in Basic 
Im' 
-~ 01065535 
...... ._ of cycles O 10 65535 
volume Oto 63 

•11te BEEP comman d produces a note "'ho,,c pitch and duration are detcnmncd 
by the ~a,elength and numbe r of qcle~. A low number for the ""aH·leng1h gl\e, 
a high-p11ched !One. I l1gher numbe rs g1,c lo"'er pitch. and ,cry high number.'!! 
prod uce a M-ncs of sc para1e clicks. 

SOUND Nd..., 
--- : 01065535 

The SOUND com mand ron,erts the eon1en1S of the computer·~ memor) from 
lhc specifie d address on~a rds into no,se. ending ~hen 11 finds a zero 1n the 
memory. 

PO, JULV7.Jl.LVIJ.198) 

- r........., w~ 
A 220 SOO 
Al 233.082 4n 
B 246.9-12 445 
C 261.625 420 
c, m.1s2 391 
D 293.664 375 
0# 311. 126 354 
E 329.627 334 
F 349.227 315 
FI 369.993 297 
G 391.99-1 281 
GI 415.303 265 
A 439.998 250 
II is easy to modif) 1he program to g1,c 
wa,e lcng1hs for 01her octaves. 

The SOUN D command is rather more 
difficult to use. as the manual does not gi\·c 
explici 1 information . h is possible to find 
out some1h1ng about how 11 ~orks by tna l 
and error . 

To begin the experiment type in RE· 
SERVE &9(0'.) to make 11 ~re to use 
memory from address 9(0) hex onwards. 
and 1ypc m 1he foUowmg pro gram: 

10 POKE &9100.0 
20 FORJ • I T0 255 
30 PRINT J 
40 FOR I • &9000T0 &90FESTEP2 
SO DPOKE I. 65535 
60 NEXT! 
10 SOUND &9000.100 
80 NEXT J 

1lusw1II produce a sencso ffa1nt d1ch. To 
get more soun d change s a rc necc:-.sar). 

Lines 40 l060 are filling the 256bytes of 
memory from &9000 wilh 255. If you 
change line 50 to DPOKE I. J+256 you'll 
get odd-numbered bytes filled "'ith I and 
c,·cn·numbercd b)·tes filled with l he va lue 
of J. Runnin g the program now ~•II 
produce short bee~. increasing m ,olumc 
as J mcreases. reac hing a maximum 
\Olume for J • 64. Jc "111 then drop to the 
minimum and increase aga in. Onl) MX bib 
of the number m !he memOr)' arc used. and 
the ,-olume of the sound depends on lhe 
diffe rence bct"' een the con tent s of t~o 
consccutne memor) location s. 

To confirm this. chan ge line 50 to 
DPOKE I.J +l6065 so )Ou'll get odd· 
numbered b)tes filled ,...ith 63 . Running 
the program"°"' )'OU "'ill hear the ,oumc 
Slarting al ma ximum. decreasing until J • 
63 1hen Jumpmg to 1he maximum again 
""henJ • 65(equ1\al e n110J • I ,...hen only 
!he low six bits arc used). 

You can ront mue this experi ment by 
1rymg d1fferen1 formulae ,n hnc 50. or 
changing t he program to fill 1he mcmor) 
~ith different t)l)CSOf sequences Of \ alucs . 



'WORK STATION' 
DE-LUXE VDUJOPERATORS CHAIR 
FULLY AOJUSTASLE SEAT. FULLY 
ADJUST ABLE SPRUNG BACK ANO 
UPHOLSTERED IN RICH BEIGE 
TWEED. 'COFFEE' FRAME, TWIN 
WHEEL CASTORS OPTIONAL 
SUPPLIED K.O , ASSEMBLED IN 
SECONDS 
Video 1: SNI heigt'lil • 10.seomm on glldN 
Video 2 : SN1 heigh! 4SO.tl00mm on CMOS 

~om: £29•95 
PROFESSIONAL WORK STATION WITH COFFEE' FRAME. TEAK MELAMINE 

WORKTOP ANO COURTESY PANEL ANO r}TORS FITS ALL LEADING MICROS 
Model A : 810mmdNp , 10t0rrwn .... . 095mm high Suppled KO 
~ 8 : ~ liboYe + 305mrn x 1010mm upQnd As9embled W\ fflll"IUtjff; 

I 
To : 'WORK STATION ' FREEPOST , PROSPECT 

MILL , HINDLE STREET , DARWEN , LANCS . 

I T .. :025,tn5777 
P~ase send me: 

I O Mod el A (ri £39 .95 + £4 .95 p&p 

I 
0 Model B (ii £49 95 + £4.95p&p 

O Video 1 (ii C29 95 + £3 95 p&p 

I O Video 2 (ri C32.95 + CJ.95 p&p 

L_ ,,,....a1,w-,,der-""~----

PUT EARS ON YOUR APPLE • 
VOICE INPUT MODULE 

DESCRIPTIONS : 

l&ClloM«SOocttum-
6903 HJQh Speed PrOCHSOI' 
81<8ytesRAM <Kl!ytesROM 
utffitJDlsbtlil Will.---t­._,,.. -­VocabularyTts!tf 
MeroeVoeabularlel 
Cllooge$-
11 Appk:lbol'I Voclbulltm ..,.,..._...,. ....... 
and .. neces,ry tlCMI and 
conneclO<S 

APPLICATIONS : 

locall Envtronment Conuot 
DIU1tnpu1ane1Retneva1 
COrruolSys,e,ns -... -WonlProcmono ----E-
Ptogramrrw,g 

Prk:4t 
t899 Inc. VAT 

F«-­...- . 
Dept . PCN, 
C.O.D. LTD 

111 LOWrtf Richmond Ao.et, 
Rkhfflond. Surrey Twt 4L T. 

T .. : 171 Net 

I enclose cheque/postal order payable to: 

'WORK STATION ' for ~ ------ I 
Or: please charge my Access account no. I 
I I I I I I I I I I I I I I I I I I 
NAME-·~~~~~~~~~~~~~- I 
AOOAESS~~~~~~~~~~~~- I 
_____ POSTCODE 

s ~~ E _________ .J 

CUSTOM MADE 
INTERFACE CABLES 

AT TRADE PRICES 
We can suppty ln1erfacecab6es to su,c al yourr eqUlretnents 
al l#'lbeatable pncn 

3m RS232 screened cable ........................... £19 .50 
+ 70p pe,r lddilmnal mittr• IO arry lerlgCt'I 

Professional quality DYSAN & BA SF dlskoltH 
pe,rbox 1051 1,r 

DYSAN BASF 
SSSO ... £25. 711 Cl HO 
SSOO ... 1:29.00 t22.00 
0500 ...... t3UO £25.50 
osao .... tn .oo £31.oo 

SCotchDC300 A 'l<" datacartrldges ............. £17.00 

KDS TeleVldeo950compatlble VDU ......... £650 .00 
A W1>E RANGE OF PRtNTERS AT COMPETmvE PAtCES 

SPECIAL OFFER . .. FREE lln11r word pn>CH ID< 

w1t11 ... oy oilier ... , £30.00 

FREE CONSULTANCY. COMPLETE BUSINESS SYSTEMS 
TfW NING COURSES 

ACCESS Ofden wetcome PncN eJCC\fulM ot VAT Polcage tJt,e 

Wrllrtorpho,w lot luldriHaill"ol alour ptOduC# and-"*-

11111 IE ~ \.~le ~!,!&lem11 11-imited 
o.maborough HouM, 15 Hfgh StrNt, tt.rpendM, Hens . 

0582712111 

ACT StRUS • N l'C • CAL TEXT • OSIORNE • DUfWtGO 
MIR • .. LIANI • TEL.fflDEO • AlTOS • ZEUS 
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I PCN PRO-TEST I 
'-t-"l.lJ ;111w;1 ~ 

Max Phillips asks whelher Digirnl Resea rch 's Perso nal Basic is a dream in1erpre1er. 

Personal Basic talks 
your language 
I t"s not every day you meet a brand new 

shiny Basic. And when you do . you can 
expect to spend weeks delving inlo its 

weird. wonder ful and frcq ucn1ly murky 
depehs. 

But no1 wi1h 1hc new £ 100 Personal Baste 
from Oigi1al Researc h. Persona l Basic is 
an inlcrprctcr for CP/M-86 sys1cms. and 
you'd find it hard to tell from Microso ft 
Basic if you met ii on a dark nigh1. 

II might 5ecm od d to launc h a new Basic 
that' s more or k:ss the same asan old Basic. 
1ne s1ory ~gins long. long ago, in a galaxy 
far away ... Digilal Resea rch used to 
supply operating systems (CP/M) and 
Microsoft had the Bas ic to go with it. 

Morc rcct:nt ly. thcrc'sbccna little strife 
between the two companies and t~1r 
16-bit operating S)'Slcms. CP/ M-86 and 
MS DOS. At some point du ring thi s fabled 
clash Mi crosoft qu ietly wit hdrew support 
for its Bask unde r CP/M-86. 

In 1crms of the slory. Microsoft jusl 
pulled out the rug from under its rivals. 
Ew:n now. people still feel the need for 
Basic. The answe r had to be a new 
suppo n ed CP/M-86 interpre ter . One that 

=~~::~~ ~]}i:~~:~:cp ~~~:::!:it.~ 
answer had to be Personal Basic. 

Features 
PB (must we call ii that?) is the eq uivalent 
of Mkrosoft's s1andard Basic 86 or 
MBasic. ll's wrillen in BCPL, and ran with 
arou rtd 43)( of free memory on the review 
IBM PC. Apa rt from a few oddments, 1he 
only major additions arc a ra nge of unusual 
de bugging IOOIS. 

Personal Basic will do 1ricks like single 
s1epping programs, on~nlry syntax check· 
ing and so on. The emphasis is not on 
program perfo rmance but on program 
develo pment . 

And 1he em phasis is in the righ1 place. 
Personal Basic is for the casual program· 
mer and novice. OR I has CBasic as its 
'professionar1ool. So PB should beeasy10 
learn and easy to uw:. It is .. . toanex1ent, 
but the oppo rtun ity 10 go 1he whole hog 
and provide masses of disk-based de\'Clop­
mcnt utilities - global cditon. cross 
rcferenccn and so on - has been missed. 

Personal Basic doesn '1 ha,·e suppo n for 
modem developme nts such as graphics, 
soun d and keyboards wit h function keys on 
them. so !here's a horrib le feeling of 
work ing with a powerful and expensive 
machine wi1h you r hands tied be hind your 
back . 

But you can get round this. jus t like 
peop le do wi1h Basic 86. You have OS 
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, ............... ~ ......... ...... 
.tlh-SU ...... .WSMCllh ........... ... -· configure routines that SCI character sets 
and keyboa rd dcfin11ions. BLOA Ded 
graphics support and fancy BIOSes with 
lots of PR INT CH RS. Thanks a million. 

Whal people: need these days is a Basic 
t hal supports lhe hardware ifs running on. 
like Microsofl's G WBasic. de, ·dopcd for 
1he IBM. does . G W suppons sound. 
graphics. communicaiions. joysticks a nd 
soon and so on. 

Personal Baste has none of these - no1 
)'Ct. So mee l Son of Person a l Basic . PB2 isa 
new version or the interpreter scheduled 
for Novembe r. II will provide compatibil· 
ily with O WBasic under lhe Digi1al 
Research GSX graphics slandar d . but 
though it may be nght, it is also going to be 
late . 

The review copy was minus its packag· 
ing. but the formal will be lhe usual ORI 
A4 plus binder manua ls- and hope fully a 
nice. shiny box . 

Documentation 
PB scores in documcn1ation. and not jus1 
for its s1andard and complete refe rence 
man ual modelled closely on Mtcrosofl's 
doc:umental ion. PB comC$ wilh a luto rial. 
and 1his is a vital pan of any Basic 
in1erpre1er and a dreadfu l omiss ion from 
Microsoff s s1uff. 

The 1uiorialisspo t on. lt'sno 1 the kind of 
pa 1ronising kiddy thing you gel wi1h a 
home compute r . but a Slraightforwardan d 
sensible 1ext. ll's ideal for t he sort of 
serious newcomer who might meet PB. 

My only qu ibble is that it stops short . 
with more complex topics being run over 
into the reference ma nua l. Fortuna1ely, 
lhe reference work is in the same casy­
goingsty leas the tucorial. and O RI hasno1 
fa lie n into the trap of having a gap between 
luto rial and reference works big enough to 
swallow users ""hole. 

Getting started 
Booting Basic couldn ' t be simpler , as 
because Personal Basic has no machine 
dependence. it docsn•t need 10 be ins1al­
lcd. You jus1 type BASIC and hil re1urn. 

There doesn't appea r lo be any o f the 
magic comman d line op1ions you can use 
whens taning Microsoft Basic. Th is is good 
in parts. as you don't ha,·e to reserve space 
for random file buffen bigge r than 128 
bytes (IS: under Microso ft). PO can do all 
I his dynamK:ally, up to a 4K record buffer. 

Unfortu na 1ely. you can't ioclude a 
progra m name on the com ma nd line and 
get Basic lo loadandautos ta n the program 
for you, and experiments wilh SUBM IT 
failed lo fudge this. ll' s ase rious drawbac k 
whereve r there are normal people trying 10 
use your programs . 

In use 
If you've used Mjcrosoft Basic, it won' I 
take long to adap1. Feat ures and perform· 
ance are both closely matched. The 
important differences are for develo~ 
ment. 

PB names its programs - you can 
include a file name a fte r NEW a nd PB will 
remember it. It appears on LISTings and 
you can type jusl SA VE to save your 
progra m. SAVE won' t overwri le an ex­
isting file, but you'vcgo1 REPLACE. and 
this will. Typing REPLACE every len 
minutes or so is an easi ly picked up and 
healthy habi1. 

Programs a re loaded from disk using 
OL D rather 1han LOAD . Qu ite why 1his 
a rcane word has re~merged is unclear . 
Masi of torno rrow·s Basic progra mmen 
will associate OL D with reCO\'ering NEWd 
progra ms. Acorn style. 

As you ente r lines. PB checks lhem for 
syn1a:c. You get the polite 'Some1hing is 
wrong· message plus a helptul omission 
mark under the offending characters if )'Ou 
make a mistake . 

But even iflhe line is wrong. PB accepts 
it. When you LIST1he program. offensive 
lines have a ques1ion mark beside 1hem. 
This unique and apparen llystrange feature 
is a lot beuer 1han it first see ms. You can 
give a lis1ing to a non-progra mmer, and 
say, 'type that in · . The typist can bash in 1he 30 • 

l1 





The new 
TI Profe~onal Computer. 

If you want the business edge, 
it's the answer. 

Today's business manager is 
fuced with a world of questions, 
often tough. Questions about 
productivity. Cost contrpl. And the 
bottom line. 

To help you come up with 
sharper answers and alternatives, to 
Wve )'OI• the business edge, we intro­
duce the new Texas lnsmnnents 
Professional Computer. The one 
with the power, the expandibility, 
the easiest-to-use keyboard, 
extremely h;gh resolution graphics, 
and a broad array of software. 

All the leading operating sys· 
terns and programming languages 
are available. You can use many 

popular application programs ftom 
the best software suppliers to help 
you create spread-sheets, do word 
processing, construct graphics, 
communicate with other data bases 
or create your own. 

All of which lets you control 
assets, manage your time, and make 
projections for tomorrow's 
performance- today. 

And for a dear "hard copy" 
printout o( infonnarion , you can 
rely on the new 850 Series printers, 
made by Texas Instruments 
especially for the new 11 
Professional Computer. 

The 11 Professional Computer 

helps you make better business 
decisions based on better 
information. With the performance 
and reliability you expect ftom 11. 

In short, it's the answer. 
For full information phone 

0234 223@ or write to 
Texas Instruments, Manton Lane, 
Bedford MK41 7PA. 

TEXAS~ 
INSTRUMENTS 

Creating useful products 
and services for you. 

Svs,temllnlt 
~-------- ----- - SPECIFICATIONS-------- ------ --, 

~Units 
16.t>!l 8088 mlCl'oproc:esso, 
64K byte RAM. expendable to 256K bytes 
4K byte gr,ph,cs display memory 
5-slotelq)9nSM;)nbus ·-Soecaallvdesogoedbwp,of 1le 
Pc,p.,q, f'r'l)eWJ1t• 1&;out 
97 keys_ .nclud,ng l2 fvnc11on keys 
S«*tite numeric kevo&d and CUrlOf control 

""''"' Tacti .. INP()l"IM, lo, C,...C:k P0$1ll't/8 entry 
Upper · andlower-<:M4iletters 

12"1neh monochromt ior-n OhOU)hof) or 
13"1f1Chfl ... -colol.,,251inN • 8000iul'l"lr"lt 
High resolution. 720 • 300 oiltM 

MNaStot• 
&Jlh .,.. 320K bvl• diskette st.lndtrd 
Add ,tlOnlll lnlilfflM SIOfllge at J2()K byte 
diskette . or 5 Of 10 Mbvte Wint;hMie, dtsb ..,....,.. 
C,ommunicltlOl"IS Ol) IIOnl 
TTY. 3780 
3270 SNA stand-alone 
3270 BSC and SNA cue. 

()perebngSyst..,.. 
MS• -005 Oigrtal ResMrcti • CPiM-86e. 
andCooc::urren1CP/M 86"' UCSOp-Svs 1em-

~OBOL. FORTRA.N Pascal 

A.ppbc:11ton1 Softwa,,e 
°"'91' K>O prog.,.,.. ..,..!able lfom !he mos:1 
~ soltwaieV91'1dors such as Mocrosotl 
Ashton Tate. Mco-Pro. lUS. Sorom. MPSL 
Lifeboat end oltws 
Prmters 
150.q:,s TI 850 s. ... ,or most IJli)l)l,CaLoOnS 

FOOTNOTES MS-OOs ......... kol M<roaoltCorc,o,Moon tPIM 881ndConcu1.-.iCP!M-a8ar, 11adtffllt"k.1dD,ort.ll"-chlnc UCSOp-..,.... .. , 
11adtfl'llrk olN~ol--~olCthlofno,e 



II 27 program. ready for the programme r 10 
come back. LIST i i . and correct anyer rors . 

Debugging 1s great fun under Per~ nal 
Basic. T RON and T ROFF provide 1he 
usual line numbe r tract. and )'Ou've also 
gOI TRA CE and UNTRACE. "'h1ch hsts 
the line to be executed as well as its 
number . These two can be selective. If )'OU 

specify a list of line numbers "'ith 1hc 
commands, on ly those lines cou nt in the 
trace. To a\•oid con fusion. Imes which arc 
selected for tr acing are flagged wit h a 'f in 
LIST ings. 

FOLLOW a nd UNFO LLOW (Yuk !) 
pri nt out variables and their values 
whcne,·er they change. Programs are 
interrupted with Control-C. but 1his 
doesn't return )'OU to Basic's comman d 
level. Instead, )'OU land in 'b reak mode' 
promPted by Br. The other way into bre ak 
mode is to use the helpful BREAK and 
UN BRE AK (Double yuk!) BREAK lets 
you specify break-points at certain lines in 
the program . Break.points arc flagged in 
LISTings with a 'b' . 

What can you do m BREAK mode? 
Anything you like . Most of the co mman ds 
you'd want to use while debugging "'ork. as 
normaL You can hst bits of program . print 
variables. fiddle their con tents and so on. 

CONT r~u mes execution of the pro­
gra m. STEP hsts and exec utes lhe next 
line . fa·cn aged Basic hacks will ha,e fun 
wit h this. I f the program hangs. )OU can hit 
Contro l-C and then STE P round the 
offendi ng loop. But newcomers who learn 
on Persona l Basic will ha"e pr oble ms 
work.mg "'ith lesser things. 

Talk ing of lesser things. there's the line 
ed itor . and this is the weak lmk a mid all 
t hescwonderfu lncwtools . lt 'sooeofthosc 
horrible nasty old seria l-based hnc edito rs. 
and nol a good one at that. You get 1nto 11 
with EDIT. or by press ing Escape if you 
wan t toed ii the curre nt line . If s also worth 
comp lain ing that you ca n't au1omatkally 
re l)'J)C the last comm and. The line edit or 
prompts with Ed (not a reassuring choice) 
and hsts the Ii ne 10 be ed1 ted with the cursor 
below ii . You space along the hne. bllf)dly 
wreak ing havoc with a set of Microsof t 
style single lcner command s. 

Behavio ur is unusual. To insert. you 
type · 1· followed by the characters to inser t 
and a retur n. Bu t be warned - I inserts 
before the character above it. not af1er i1 as 
on almost all simila r editors . T)·ping X 
return leaps onto the end of t he line bemg 
edited rather like X under Mter'osoft's 
editor. And you can't edit line numbers in 
o rder to copy hncs. Cu riouse r and 
cunouscr. 

There is an excuse for having a seria l 
editor . But it's not a good one . Obviously, 
if yo u arc working with a tclct ype for a 
term ina l (tcle typc: elde rly VDU with 
pape r where the glass shoul d be) yo u can' t 
provide fancy on-5ercc n editing. 

But of cour se. more than 90 per cent of 
CP/M-86uscrs ha, ·escreens - usuallywith 
fancy graphics. And 1here·s no reason why 
there shouldn ' t be two editor_s. either as a 
switch in the Basic wu rce for different 
machines or simply cwo comm ands in 1he 
finished product . 

PB also won· t let )'OU have lines longer 
than onesc recn·hne unlc)S you personally 
put in the Unc·fecd. And one la) t moa n 
. . . RENUM uses a disk file as a scratc h 
pad , It's very unu \ual for a renumbe r to 
need this. I wouldn' t mind.but PB forge ts 
to delete the file (8 >\ SK.WRK) af ter­
wards. 

Error messages are remarkably clear 
and help ful. But ')OU canno t d1v1dc by O' 
should be fatal. PB pnnb a warning. and 
ron linues happily with the program. It' s a 
dange rous(,fnot fatal)c rror on t he pan of 
the designers. 

There arc a few extras in the language . 
LOG IO(X) is a quick way of wntmg 
LOG(X)fLOG(JO) . Fl..OAT com·erts an 
integer inco a single precision number. 
Tile re are a few e xtras 1n the language. The 
OS com mand s DI Rand E RA arcava1lable 
from Baste . ERA erases files even though 
the ~·ti crosoft equivalent of KILL is also 
the re. 

DIR isa sore point. Microsoft Basic uses 
FILES - a command not present m 
Perso nal Bask - to hs1 the dircc1ory . It' s 
pos.s1ble 10 use FILES AS MDas1c to hst 
files whteh fit the file specificatio n in AS. 
Unde r PB . DIR ASsc.arches thedircctor y 
for a file called AS. so the re could be 
comerstOn problems here. 

The only other po inl that might cause 
tro ub le is lha1 there are differences in the 

noat1ng point accuracy . Progra ms which 
rely on maths may ghe diffcrcnl results . 
Out then 1t 1s t he program mer' s faul11rhe or 
she 1s careless enough no t to be "'ary or 
f10.1t1ngpomt maths. De)·ondtha t Personal 
Basic is cvcf)t h1ng ) 'OU hea rd 11 would be. 
A 16K Microso ft Basic. 

Verdict 
Personal Basic is a real success. and 
newcomers and casual progr ammers will 
enjoy its exten ded dc"elopme nt aids and 
friendly doc umenta t ion. But it'.s a shame 
1hat "'e 'II have to wait for gra ph ics support 
and a real pity that the line ed ito r is a mess. 

Personal Basic fills a hole now ... a 
cared-for Basic unde r CP/M-86. Hopeful­
ly. come November. the sho rtcomings will 
be removed. 

RATING 
r ....... ••• - •••• - • •• UM-, •••• - •••• 
Overall val ue •••• 
NMN Pcrtonal 13aYC A,,llc..tilll Basic 
m1crpt'clcr $Wt• CPfM-86. MP1M-86~ 
tlOO,,......D 1g1tal RCS<:<11rch FtnUt D1sk 
l..l,ipact UCPL Mltu Sclected 
manufacturers and dealers 

HOW PERSONAL BASIC COMPARES 
II 

Son 17.6 ,ecs 2J-. 
Motlls 52.6 socs 45 ,... 
Disk 6 mlns 6 stes J mlm: 51 Rall 
_____ ,... .. ______ ,. __ _ 
--l'C·-·-----n. .................. ,,..,...,.-1 .. 11 ........................ . 
.................................. n. .... .....,..CNIIIN aaelt ..... ... --·--.. __ .. ______ ., __ ........... -----·--··--.. ·­_ .. _ 

Personal basic line editor commands 

A Ignore chang es a nd res lart edit 
(•IC Replaa: n characiers w11h cha racters foll°""ing C 
I•• Delete charact e rs 
( End edi t . Sa me as ·return' 
(....- Endmscrt 
N Delc ie from cursor to next hne feed then enter 1nst n modt 
I Insert t he characters fol'°" 1ng I 
I Delete cha racters up co the character following K 
L Cu rso r to left of line 
Q Qu11 edit without change s 
I Cunortoendo f h~ 
S Moves cursor to next OC'Currencc o r cha racter following S 
l Mo,·C$ cuno r to end of hne a nd en 1ers insert mode 

Personal Basic extenioffs 
BREAK D IR ERA FLOAT FOL LOW LOGI O OLD 

REPLA CE STEP TRACE TRO T ROFF 
UN BREA K UN FOLL OW UNTRA CE 
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QUESTION 
WHERE CAN I BUY 

NEWBRAIN 'A ' 32K 
NEWB RAIN 'AD' 32K 
SINCLA IR ZX81 1 K 
SINCLA IR SPECTRUM 16K 
SINCLAIR SPECTRUM 48K 
ORIC-1 48K 
SINCLAIR ZX PRINTER 
SINCLAIR ZX81 RAM PACK 
SEIKOSHA GP-250X PRINTER 
SEIKOSHA GP-100A PRINTER 
BMC BM12E GREEN MONI TOR 
SANYO SCM 12H GREEN MON ITOR 
SANYO SCM12 N GREEN MON ITOR 

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

£268 .00 
£298 .00 

£48 .00 
£99.00 

£129 .00 
£168 .00 

£39 .00 
£28.50 

£260 .00 
£215.00 
£100.00 
£100 .00 

£85 .00 

CARR IA GE: 1 ,tern £4.00. 2 items £3.50 each, 3 ,terns £3.00 each. 4 or more FREE 

ANSWER:-

FOR AC CES S/BARCL A YCARD PHON E ORD ERS , 
PL EASE RING (0532) 449722 

MICROCELL COMPUTER SYSTEMS, 44 NEWBRIGATE, LEEDS 1 
PLEASE SEND ME 

NAME 

ADDRESS 

SIGNED TOTAL£ 
• CARRIAGE C 

FOR OUR COMPlETE PRICE UST TOTAL ENCLOSED£ 

PLEASE TICK D PLEASE DEBIT MY ACCESSJBAACLAYCARD NO I I I I I I I I I I I I 
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THE WIZARD'S WARRJORS: A fut moving 
game t ha t matches dev elopmenu 1n rour 

~!de:t:::ee:~':i°;1
:;,gy

1:r ;:n11 

ra n ge o( <>i?t•Ont you can chCIC>R ho w to conlrol 

f:':,le':e~::~::n~~f~~ t~rn:,: !!b\~ such 
feature.••• ron t 1nuow 11eriff of IIOUnd 
effecu, 11rca de quality gnph1cs.double- pomt 
1ror1ng, and· fort he very a nfu l-bonw li\·M 
1-'0RT H· A full 1mplementat1on Ideal for 

:ii'!~: ::~~:i!:'::tde~~: ,:~ .ff o( 
the Spectrum to be used 1-'ut u re M1crodn\ •e 
enhaneeme ntaw1II be made available. 
ADVENTURE ONE Jo'eaturn a 1ave game 
rou tine H the game can take month, to 
complete 

w;~::;:::!!; JOOd ver1,on_.S1.,ado:;tMr 

MAZEMAN. A faatact.1on m.c g:ame that 

rer.~~C:SC:~·i·~!t~:!':·0~Wii~!11 M ,crof 

CHESS 1.4: Te n levtl1ofp layw 1th t h11m.c 

~,;! :ph1cecree n d1aplay. 
' In a claN of 1ft o-..·n.' Your Compulcr. 

~)'';~~·~; ~:7.:~:1~:f,1
d~ff~c~l

1t~reen11. 

Spectr um 
[4.95 

Spectrum 
C14.95 

ZX81 CS.95 

Spec::trum 
U .95 

ZX81C4.45 
ZX81 CS.95 

ZX81t4 .45 

7 MAES AFALLEN , BOW ST., DYFED, 
SY245BA 
24hr An saphone 0970 828851 

OSBORNE Double Density ~ 
EPSON FX80 £4933 ~ 

£1425* ~ 

OSBORNE80 $ 
Column Double Q...'fl:f 
Density EPSON & 
FX80 ea3 5!:> 
£1625* ~ NOW 
•P,ocos+V AT ~ FREE DATABASE 
& .,., ... ,, ~ PACKAGE FOR ALL 

~ ORDERS RECEIVED 

~ BYJULY31st 
~ 

,!:f AUTHORISED OSBORNE MAIN DEALERS 

N'~UIUL---
Buy from the NewBrain Specialists 

Mew9t • in ModellAandA D } 
hp• nct.d NewB, ., n ly&t.ma cajl !Of pn cn 
AH1heleads . u t>'n etc. 
Soflw• r•T.c l'l~ M• nual rso 

ll'rinters EP1011FX80, flXIO.S hmw 1CPeO,Ju •161CXle1c 
From ( 119 • VAT 

"-der 5-.nyo DFI 10 1 o. ,a flecor de , ( 39 • ( 5 85VAT 

NewBrain Sohware Selection 
M.IJHlA' ASSE:MllEII (Wl An ,n1..-ac11,.,. a.Hmbler fedot0f °'"'"""' up 1heworldot zaomacn- a.ngu~ C9 95 
M()Hfl()fl fWl l hemtfflOr\' m• tl.lOet" ba mme, • her, Mt move. 
dump . M ve. load. n, n. p, ,n1, conv«t, eic: Cl CXI 
OtSA$$( M8l..EII IW ) u n,. vel IN MCtell ot the N- Bunn·a AOM (195 
OATAIASE IGI lncludH ton and ... rdl on any fteld , and 
many 01:t•• • t.1Nlut 1, a1urff (19 95 
CHtS$ 1Grl Tl'leoneyOY'v•bff nw 1,1,ng fo,I (14 95 
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Into the Spectrum 
A lron is a Z80 assembler and editor 

or the Spectrum. and can be used on 
16K or 48K m:1chine. 

The re are 1hrce part s to Astron: a small 
Basic progra m. and two machine code 
programs - the assembler and the 'Tool­
k it/Ed11or'. In 1hc 48K version the 1wo 
machine code progra ms arc loaded 
together. but a 16K Spectrum docs not 
ha, ·ccnough memory to hold both o(thcm. 
so you ha,·c to keep reloadi ng when )'OU 

want to change from one to the 01hcr . 

Features 
Assembly language source code goes 
into REM state ments in lines of Basic. and 
you can type in and edit lhc source code 
using the Spectrum's Basic editor. 
Astron's T oolkit/Editor gives you extra 
editing facili1ics. including searc hing for 
and replacing st rings in the source code, 
copying. moving and renumbering blocks 
of lines. and auto line- numbering with 
REM for enteri ng source code. 

The assembler accepts stan dard Zilog 
opcodc mnemon ics, but is very limited and 
non·stan dard in the symu that it will 
accep t . Labe ls must begin with a capital 
letlcr but otherwise can be of any lengt h 
and include any characters. but uppe r and 
lower case lencrs in a labe l arc not 1rca1ed 
as distinct. So. for exa mple. FR ED and 
Fred a rc the 53.mc label. 

Because a ny sequence of cha racters 
beginning with a capi tal lettCr is regarded 
as a label . opcode mnemon ics and register 
names in ope rands must be in lower case. 

Numcrkconstants may be in decimal or 
hexadeci mal. but hex numbers must be in a 
oon-standa rd form. beginni ng wi1h ·& ' 
instead of begin ning with a decimal digit 
a nd ending wilh ' II '. Binary and octal 
consta nts. required by the Zik)gs1an dard. 
a rc not allov.cd. 

The bigges1 limitattOn. ho• ·e,·er. is tha t 
no expressions can be included in 
ope rands. 

Astron allows a few d irectives. org. 
datab. datow(instead of the usual drfb and 
drfw), drfs, drfm. andrqu( which has to be 
used m the form of equ 100 CONST. 
mstead of t he usual CONST equ 100). 

There a rc many more non-s tanda rd 
details in As 1ron . and all the advanced 
fealures ot 1he LJlog scandard - macros . 
cond 11ional assemb ly ctc - arc missing. 
ll owc\'e r , these advanced feat ures arc 
rar ely found on sma ll machines and no 
assembler for t he Spectrum includes them. 

On the posith-c side. Astr on docs a llow 
you to assem ble a program into a diffcrenl 
area of memory from that in which it will 
run , so you can asse mble a progra m to run 
at addresses used by the source code or the 
Ast ron machine code, and )'Ou can assem· 
ble a large program in secttOD5. car rying 
O\'Cr pa rt of the symbol tab le by using 
'pe rmanent labels'. 
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._. Altroa ........ ~atc.&r .,.._ 
ZX Spectrum . 16Kor48K ..... l9 .9' ...... 
OK'tromal1d ,Um12.Shueli1ll lnd\lstnal 
Elwe,Saffron Wakkn. UKxCBl l JAX 
,._ c...t11e ~ &..-aedftlldune 
code . .... Maitorder andckalicn 

Th e cassette provide d for rc\' icw was 
unlabelled. and u, the 16K ,cNon is on 
one side and the 48K \ co.ion on 1hc 01hcr. I 
had to label the ca~s.cttc for ffl)!>Clf. 

The documenta t ion cons isls of a small 
eigh t-page booklet which is mostly taken 
up with a description of 1he command s 
for the asse mbler and Toolkit functio ns. 

In use 
There was no problem load ing the tape, 
and 1hc program au10-runs \\hen II ha~ 
loaded. ll ov.e\Cr. although l~ 1n~1ruc­
t1ons g.1,·c a brief but clear explanatmn of 
the assembly and ed it mg commands there 
,~,ery htt lcon the actual S)ntax required. I 
had to find out by trial and error "ha t the 
assemble r \\Ould and \\Ould not act'ept. 

The program has a main menu thal )'OU 
use to ge l the asse mbler , tool kit. and a few 
othe r fun ctions. and a separate menu for 
the too lkit. Most of !he functio ns pro,·ide 
their own prom pts but in order to stop in 
t he middle of a proced ure you ha, ·e to 
know how to break out of INPUT. The 
program doe s not ask (or confirmation of a 
comman d , c,·en v,,hcn delet ing lines . 

Most of the assemble r and tool kit 

functtOns take you bac k into Basic when 
they have finished. so to con tinue )Ou ha\·c 
to run the prog ram again. 

The re arc several options for the output 
provide d du ring the second pass of the 
assembly: you can get no listing. object 
code listed on 1he screen wilh o r without 
scrolli ng after each scrccn ful . or object 
rode listed on the ZX Printer. The listing 
co nsists of addresses in decimal. object 
code in hex (an annoyi ng mi,i:tur e). and the 
so urce code. with dirccth•es and labels 
highlighted. All labels and 1hcir values arc 
printed at the end of the listing . 

The assemble r is reasonably fast - 1t 
too k about three seconds to assem ble 100 
lines with no listing. a nd about eight 
seco nds with a listing on t he screen. 

Reliability 
As tron provides \'Cry few of its own error 
messages and most of !he error messages 
you gel arc t he usua l Basic messages. 

However the Basic mes.sages arc relate d 
to 1he cause of the er ror. Fo r e:<amplc . 
when the assembler Mops beca llse of an 
undefined la~I in an ope ra nd t he message 
is ·variable not found'. The docu menta· 
tion says nothing about the error messages, 
so you ha, ·c to work out v,,ha t !hey mean . 

The re a rc se,·cral bugs in 1hc assemble r. 
and it wilt produce ob ject code from in\'ah d 
source code without giving an error 
message . 

Tbeassemb ler'ssyn tax-check ingiscom­
plettly inadequate, many bugs be ing due 
10 I-IL. IX a nd I Y bcmg trca1ed on the same 
footi ng throughout. a lthough there arc 
many differences in the way these registers 
can be u!ie:d, and many more bugs arc 
cause d by the assemble r skipping to the 
nexl instruction as soo n as it has found 
some1hing it can assemble. 

Verdict 
A lthough Aslron has some good feat ures 
in 1hc assembly optio ns and the toolki t . it 
cannot .be recommended in i1.s presen t 
form . Apart from the bugs, the numerous 
non-standar d points in 1he syntax make the 
assembler unsuitable either for use v.hile 
learni ng Z80 assemb ly language or for 
ser ious progra mming, a nd its inabi hty to 
hand le exp ressions is a serious hmi1a1ion. 

Th e docu mcntattOn is inadequate for a 
le arner . e\•cn in conjunction with a good 
te:<tboo k. and experienced 280 prog ram­
mers will have problems in finding ou t 
what the assembler will accept. 

IIATINC 
r- ... •• Doa,-- • - •• .,...., •• - • -·- • 
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Walter Knight finds the Brai nwriter a 

The Newbrain writes 
The Ncwb rain has a good deal of 

pote nt ial, but so far the support from 
software houses has not been grcat­

pcrhaps beca use C\·cryonc has assumed 
that when disk drives and CP/M come 
along in a couple of mon1hs the market for 
dcdtcatcd software will dry up. 

Still, a1 least one software produce r has 
come out with the goods for this neglected 
micro. Brainwritc r. the nc.,.·cst of fering 
from Brainwave Software, is a package 
which allows the unexpanded Ncwbrain to 
be u~d as a handy word processor wilh 
some fairly advaoocd facilities. 

Brainwrit cr is supplied eith er as an 
EPROM for installation in the Grundy 
expansion box, or on casscuc. In the 
EPROM version. which I tested. there arc 
three pages o f up to 79 colu mns by 66 lines 
- in the taped version there arc about two 
and a half . 

The dtff creoce 1scauscd by the fact thal 
the tape progra m occupu:s about 8K of 
memory . 

Documentation 
Docum en1a1ion comes in 1he form of a well 
wri11en nine-page printoul u.plaini ng all 
the cont rol commands . The EPRO M 
version comes wi1h printed diagram:$ 
showing how a nd where to install the chip 
in Grundy'sexpansion box. Thisisabi tofa 
disappointme nt since alt hough there are 
four vaca nt slo1s, the fitsl three overwrite 
Basic , the opera ting system , a nd the 
grap hics-w hich means in erfect that you 
pay around £SS for a single slot . 

However, it does give you the progra m 
up a nd running just five seco nds af ter 
switching on. and it docs Leave the CtiiCtte 
player free to load p1ges of text without 
constantly chan&ing tapes . 

In Use 
Apart from the copying funct ion, a ll 
Brainwrit er's oplions are carried out on 
the screen in front of you . Re-for mat , for 
instance, seti up a blank screen to the new 

Features :;;;,nt;'7~t;e1 ~~';;u~'~1Jt~:::~ 1
~; 

Once the progra m is loaded, a menu minu1c, pausing for word·wraparoun d 10 
appears offering 12 options: Crea te docu· operate. 
mcnt. Load andsa\·e 11. Display and amend Any thin g you have mana&cd to enter to 
it, Print it. Format a nd re-fo rm at, Searc h the left of the marcin is lost by Re-format , 
fo r word. Search and replace. Right as are any liM:S left over a t 1he bottom of 
justify. Copy, Set printer speed, and Ex.it the page. There is. ~·ever the chance to 
the program. tt jcct 1hc rc-form ancd page by kc)i ng 

Choosing option I . Create documenl , 'Stop', whteh returns you. via the menu , to 
invites you to format the fint pa,gc, your origi nal layout . 
choos ing left and right margins anywhere All the functions ce rtainly work , but 
be1ween the second and 7'Yth colum n. and some have drawbiicks . I find the word· 
any number of lines up to 66 per page . You wraparound annoying, because it is sJowcr 
a rc 1hcn presented with an SO-column line in ope rati on than my u1ual typ ingsp«d ­
of dashes. with the right aod left margins IOI a malr ca dypartofthcw ayinto thc next 
ma rked as you have set them. and a word before word·wr a p has worked . 
flashingcurt0r in the 'home· ppsition. Within its limitatiOr\$-mainlya tendency 

All the keyboard func1ions arc avail- tok»cbitsofte xt typed outsidethcpre-set 
able. except that you cannot perform marpns - the Re-format function is 
calculatio ns. nor can yoo reach Basic: from effective, though slow in operation, &nd 
withi n the package . incline d to leave spact"S at the beginning of 

Pri nter contro l codes arc inserted into Jines where it has brou&ht a word down 
1he text followi ng ASCII code 27. gener · fr om the line above . 
atcd by Keying Or.1phialopeolllg bracke l But the most serious drawback of 
(easi er to do 1han to read about) . When Brainwritcr for me. as a fast if inaccurate 
your page is complcle, it can be ente red t)'JMl , is that lhe Newbrai n's normalty 
into the memory with 'Escape' - or-)'01,l quick response lo the keyboard is very 
can abandon it at any stag e by keying much reduce d . Th is is t.pparcntly a 
'Stop', whkh prompu tbe question 'Do function of the fact that cursor movement 
you • ·ant to stop )'In' , in case )'OU Nl\c is handled by a subroucinc. 
inadvertentlyhit' Stop'a t thcendofalong Con"-&nt GOSUBs and RETURNS 
page of text. stack up to siow the operad oo of the 

'&cape' eventually brings you back to proeram down to the point wbere letters 
the menu, where you ca n rc·forma l the are missed from words typed in at any 
page by tcttinJ new ma rg.ins or pl&e· speed - producing . for instaocc, from the 
length, jus tify each line to the righl·hand bcg.inn lnJ of t he previous seotence , "flu i 
margin. replace any chosen ,.,·ord with pprcty foton' in place of 1'tlis i:s lPJ)aren tty 
ano the r - it ~s this autom atical ly for all a function' . Very ir ritati ng tr, like me, you 
occurrences - send the pqc to the arc the kind oft ypist who loots more atth e 

j prin1er. or start ano ther page. Text can be keyboard than at the screen. 
i copied from one page to anothe r , or from However , this stac k can be dcarcd by 

j :;::~g~~ a page 10 ano1hcr part of the ~:t::o!:~ ~ t:: :;:::,~=;: :01: 
~~~~~~~~~~~~~~~~~ 

" 

system is 1ha t it nea1ly overcomes one of 
the Ncwbrain 's resident bugs. which is that 
using the ' Inse rt ' function further than 24 
lines down the page causc,; the screen to 
dance a maddening jig befo re 5Cllling 
down todispl ay the line you arc working on 
at the bottom of the scree n, no matte r 
where it was when you starte d on it . 

For those who use a TV se t ra lher than a 
monitor , this can pul the line out of sight. 
so Brainwritcr deserves prajse for over­
coming 1his Grundy design fault . 

Reliability 
Although I tri ed hard, mis-using Esca pe. 
S1op and Conirol keys. I could neit her 
crash the program nor inach·erten tly lose 
the data . The only real weakness of 1he 
program seems to be the slow response to 
the keyboa rd . 

Verdict 
Overall, Brainwntcr scores on its abi lity to 
ma nipulate tut wilhin and between pages, 
in any forma t . word by word, line by line or 
pag e by page. The no-nonscnse8(k:olum n 
displa y means tha t you sec your page laid 
out on the scree n JOSt as 11 will appear in 
print -w hich makes •·ord processors of SO 
or 50 column s seem like tO)'I by com­
parison. 

The added facitit iesof Re·forma t . Right 
justify, and Search and replace arc well 
thouaht out and easy to use. The promplS 
are all in plain English . and 1hc most 
technical 1hin1youwi ll nccd1oknow 10 use: 
ii is the baud race of the pri nte r if you want 
to alter it from the pre -set 9600. 

Tbe most likely users of Brain writer will 
be people who want to get into affordable 
wor d procemna withou t laying out a lot of 
mooey. With a basic Newbrai n costi.na 
a round£234, a chea p printer for £2$0.£300 
and this pack age, you can be up and 
runnincfor !cw tha n£61X>- not bad value. 

Students , teac hers, acade mics and jou r­
nalislS should all be reasonably happy w;1h 
it , and until the Grund y disk sys1em comes 
ak>D!1, Brainwrilcr does provide a cheap 
a nd ava ilable word processing system on a 
machine: well suited to the purpose. 

·-· •••• •••• ·-·· ··-· ••••• 
,._. Bramwritc1~ Word Jlf'OCC"~u11 
~•gc S,.. Ne•br a1nPrlN£.ll.40 
(EPRQM) o,£J6( cn• rue) ,....._. 
Br.un ..... vc Software . 2-3 lkldu1n1p Road . 
1ilbury-1uxta-Oarc , t-lalslcad. Es.Kx. l0787) 
237831 ..... EPROMorca~ue lMW:t 
Mail order 
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SOLE UK DISTRIBUTOR 
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The Lowest Cost Daisywheel Printer 

Only £395+VAT 
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TEXTWRITER 

I 

A Typewriter/Printer at a price you can afford 
• 1 years warranty • 75 , 000 Character Ribbon Ufe 
• 20c.p.s. • 10, 12 , 15 Pit ch 
• Bold Print and Automat ic Underline • own Carrying Case 
• Logic Seeking 
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TheZXSl 
on-line 
Cornmunica1ions will prob ably be the 

nex-1 bi~ area of inte rest in person a l 
computing. 

Happi ly. you no longer require a 
sophisticated micro and expens ive 
periphe rals tocommuntCa1c with datab ase 
or mainframe comJ)\llers. Cobra Market­
ing has released the Quantum Jump. an 
asynchronous RS232 interface for the 
humble ZX.81 which enables you 10 'hook 
up' via an acoustic or hard wired modem 
(PCN i.uut JO, Peripherals) 1hrough the 
telephone system. And Cob ra is soo n 10 
release an acoustic coupler for around £60. 

1ltc Qu antum Jump comes with some 
releva nt Terminal Management Sys1em 
software. The hardw are plu gs on the edge 
connc c1or a11hc back oft he ZX81 and the 
c~uc sof1warc 1urns the micro into a 
'dumb terminal' for transmitti ng and 
receiving data al 300 or 1200 baud. Cobra 
docs not guar an1cc the opcra1ion of lhc 
inte rface at 1200- due. I 1magine, to the 
slow screen-printing speed o( lhc ZX81 . 

The hardware comes as a small black 
plastic AB S box loo king rather like a 
RAMp ark . 11 has a maleedgcconnec tor at 
the rea r so the ZX printer or RAM can be 
added as well . The unit will not work with 
another primer. 

Thr ee fee t o( cabl e leads from the 
interface to the plug, which can be 
connected to e11her a 3-pin DIN or 25-way 
D-typc socke t . 

TheTerminalManagcmcn1Sys1em 1000 
so(twaresuppl iedco mcswit h a seven page 
manua l describing 1hc features a nd use . 
The re is a variet y of t ransmh.sion (ormab 
available. alld the softwa re is very nexib lc 
conside ring its host computer. 

During operation you can scroll by line 
orOick through by page . The screen can be 
expanded 1023 linesalld lower -case ASCI I 
ca n be transmitted. or text can be outpul to 
thcZX Printer . 

Although lherc is no 75 baud transmit, 
so you can't dial up Preste l . you ca n use the 
JOO baud service instead . The on ly opcr · 
a tional prob le m was tha t the machine 
tended to cra sh quit e often. bt.Jt !his cou ld 
be down to the early produe1ton software I 
was using. These problcmswill 11ppa rently 
be ironed OUI by the time the unit hits the 
str eets . 

Cobra is seuing upa scrffl on Telecom 
Gold whtCh will allow users to phone up 
a nd orde r items by Access and Barclay ­
ca rd. I used the Cobr a Qua ntum Jump to 
dial up the service . 

Bdor e a ny service is used the softwa re 
has to be set up by accessing the 'fro nt 
pane l' of the TMS software where such 
th ings as parity, scroll and page mode can 
be tntcred . The numbe r of the service is 
then dialled and the receive r placed into 

" 

t hcacoustkcoupler , The ZX81 can t hen be 
used as a dumb termin a l. Only uppe r case 
Jeuers (and numbers) can be displayed on 
screen. but it is possible to se nd lower case 
as well ascontr~codes. 

Any rccciv ing graphk or un rccognisa ble 
cha ract ers such as ·@' will be printed as a 
graphics character. 

It is worth noting that many bt.Jlletin 
boards and mainframes opi:rnle at n 
cha racters per line and the ZX:81 will 
'wrap' the words down on to t he next line . 
Thi s look s a littl e confusing at first but 
somcservicesallowyoutospccifywh atline 
length you' re using. 

Cobrasays thcOuantumJumphasgi\'en 

1hc ZX8 1 a new lease of life. a nd I must 
agree. Although int eracti\ 'C compu ting 
cannot be done, you ca n access the many 
bt.Jllet in boards and vicwdata services. 

Bdott you decide to op t for corn· 
munk:ation ~. it is also worth beari ng in 
mind the cost . A Quantum Jump will set 
you back £30. an app rop riate plug O or £4 
a nd a n acouscic coupler (the cheape st) £50 
10£60.tota llinit£.80 10£90. You also have 

the costs of 1he va rious inform atio n 
services . . , bewa re, it can beexpcnsi,·e. 
.... <Nantum Jump RS232 Interface 
~ ZX:81 and ZX Sp«trum ,.._ 00 
C... Cobra Technology. 378 Csdcdon1.an 
Road. l.shni1on, London NI 
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Nearly 400 Programmes in stock 
including Imagine, Bug-byte, Llamasoft, etc. 

Ring for our Price List 

Unit 19, Daniel Owen Precinct. Mold , CH7 1 AP. )I\.. Telephone Mold 56842 

400 inc BASIC £149.95p 

~ 800 £299. 
ATARI 48KLVNX£225 

VIC STARTER PACK £139.99p 
ORIC 1 48K £169.95p 

Phone Orders Welcome on 0352-56842 

NEXT DAY DELIVERY AVAILABLE Please ring for details : 
I enclose cheque/P .0. for£ 
or please debit my Access Card No. 

I I I I I I I I I I I I I I I I I 
NAME 

ADDRESS 
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Barry Miles tests an eight-way ROM boa rd from Jaytec. one of an att ract ively priced series. 

COMMODORE PIN-UP 
~

r a number or years now. the empty 
sockets on the prmted circuit boards 

f Commodo re computers ha, ·c been 
1he subJcct of ronMderable 1nlerest . 

The first use was a source of satisfac11on 
1othesof1ware producers. and an 1mlat1on 
to 1he users ,n man) cases: puu mg a ROM 
,none of ,the sockets gave Stturuy 10 the 
software productn. 

Afte r a while 01her uses came along. 
Program mers· aids such as Tool k1t were 
de,·doped. and the availabihtyo f EPROM 
programmers and EPR0!\1S at greatl) 
reduced pncesenab led many users todo 11 
1hemsel,es . But there ,.as a snag. The 
sockets were of low quahty and "e re not 
designed for repeated msert1on and re· 
moval. and after a few such manoeuvres. 
they became sloppy and unreliable . 

Th is opened the" ay for entrepre neur ial 
acti\'1ty. and a number of boa rdi slar tcd to 
to appear offering peacefu l coexistence to 
a number of EPRO MS. some w11h manual 
switching and some under sof1"arc con­
trol. The ma."Cimum number of ROMs wai. 
c,,cn1ually reachcda1e igh1 pcrslo 1 and the 
boards "ere rather cxpcns1,e. 

Against 1h1s bac kground it 1s encourag· 
ing to note thal the price rcductk,ns 
pre,·alen t in the industry at lhe momen l are 
reaching this 1ype of produc1. Jaytce 
E lectron~. of Herne Bay. hai. come up 
wilh a range of such boards at ,ery 
a11rac11,·c pnces. a nd in a ,ariety or 

j co~ur:a~o;i:;~ s;!~~os~:=:';· is the 

1,· eigh1-way board controlled by a )ingle-

J ~~~io~;:~~:h~t:~~i.sc~t;o;;;~ 

.. 

scrcwdmer. o r a stro ng fingernail. The 
board measure<1 3~ x 6in and i) )upp ltcd 
with three self-adheM,e feet " •th "h1c h 
)O U can stick the board in a comement 
place inside your co mpuler . or indeed on 
the table beside it. 

Construction 
The comporte nls arc of good qua lity. and 
the Texas Instrument socke1suscd are or a 
spring-loaded lype " hich really chck 
home. They arec,·en able cog rip firmlythe 
legs of anothc r soc kC't. 

Th is sounds a rather stra nge idea. but 
one of !he uses to which t hese sockels ha,c 
been put is to install ,artoUs brands of 
proprictory RAM. Th is has enabled peo­
ple co pot any program !hey hke in to the 
memory a1 loca11on) fl ex A<XXl and lf cx 
91.)X). and also 10 pul copies of any ROM s 
which lhcy own onto a disk and load lhcm 
into RAM a1 will. thereby reducing wear 
and 1ear on the sockets. 

These RA M de,·1ces are qu11e expcn­
si,•e, l)'pically £60. and breaking a pin 
usua lly destroys the produci . Cau11ous 
users are inclined to mou nt such devices 1n 
a carrier for safety. 

The only 1cchnical crit icism I "oukt level 
at che board tes1ed is 1hat 1he layou t or the 
sockets is not consistent. 

My electronics ~ngineenng friends tell 
me that good practict in.i.1s1s 1hat pin one 1s 
hoed upcon)'Slcn 1lyon any pr1n1ed circmt 
board, e,·cn 1r this causes the u acks to be 
longe r. and 1he board large r or double· 
sided. as a result. 

Tbe J aytce boa rd has each row of four 
sockcls lined upso thal pi none is along the 

cen 1re l,fl he board . Th us 1r you mo,·e a chip 
from one row to anolher. you must 
remember to turn 11 through 180 degrees. 
othcrwi<se you will rc,ersc 1he polarity and 
dcs1roy the chip. Th is is very serio us. 
especially 1f "e arc ialk,ng about the 
protechon RO M for a frequ('ntlyused,an d 
pe rhaf)) ,·1tal. program. 

Jaytce docs 1ts best to warn you aboul 
this: the indi,·1dual sockets eac h ha"c pin 1 
clearl)' indicated with a " h1te tmmgle . and 
a black blob or pain1 on the board close to 
pin I cmphas ises thes1tuat1on . bu t I cann01 
help feeling that somebody will make 1h1s 
misiake. and once is 100 ofte n. 

Add itional products a,·ailablc. but not 
tcs1cd . arc similar boards which arc 
switchablc in i.oflware through the user 
port, includ ing ones w11h a racili1y 10 ha,·e 
one board conlleCted 10 each of t"o 
sockets. and ha, ·e 1he whole lot contro l!· 
able 1n software from 1hc user pon. 

Verdict 
The prices for these boards arc cx1rcmely 
low. and 1he producers des.en·c to succee d . 
Mcmbersoft hc lndepcnden 1 Commodore 
Users group e,en get a discount . 

With the reser\-'at,o n abou1 the pin 
configuratio n . the prodltCls are highly 
recom mended 

.... h y1cc ROM/EPROM Pa~r ...... CZ6 c-c 
VAT '--" up to827 16or25J ?or 
equ rvaknti l.e.1~ 32K.n n1chc-d1n-lK 
byte bkrl. .s~ 12,n i.a pn d,p 10 2J !)In 
header assembly as ~upphed ....._ Ja)Ltt 
Eltt11on w:1 St i,."ices, 4 Halford CloK, tl crne 
Hay. Kcn1. 02273525'1 
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In the early days of m1crocompu11ng, 
users were more toleran1 or hardships 
and 1rntahons than they are now We 

used to put up w11h integr al VDUs which 
were a l the wrong height for comfort . had 
barely adJustablc brightness. and fuuy 
characters. S1m1Jar ly we put up with ,cry 
noisy pnntcrs w11h the same s101asm. 

Things arc changing now - users 
demand, if oot comfort . at least COO\.Cfll· 

cncc. Th is applies nght across the board 
and pnnters arc no cx~p11on. Some 
want the fastest pnnt obtainable. and will 
go for a good quahty dot matnx printer 
work 1ngat,say. 160cps(thcEpson FX80is 
a good example). Others will want daisy· 
wheel quah1y . 

They will find speed 1s restricted . ohcn 
10 as low as JO cps. or c,·cn 17. Now this 
poses problems m te rms of throughput If 
your printer is going to take half an hour to 
pnnt somet hmgou1 . )OU Often do not .,...ant 
the rest of the machinery to he idle during 
that time . The bener \\·ord processors 
don ' t put }'-ou 1n this pos1t1on. because they 
permit background printing . but this does 
not solve the problem 1f your particular 
co mpuler does not suppor t this. or ir the 
program )'Ou are running does not lend 
i1sclfto1t . 

What 1s really required 1s a dc" ace 10 
\\ h1ch the computer can dump its data at 
lhe fastest transfer ra 1e the computer 1s 
capable of. and then send 1110 the pnn1er a1 
the rate a t which the printe r can cope with 
11. leaving the compu1er and disk dmes 
free for some ot her task 

This is pe rhaps mo re important in 
business s1tuat1ons whe re time is money . 
but e\'e n the enthusiast pta ces a value on 
lime. and wants to get on with the Job 
rather than watch a printe r do its 1h1ng 
Even watchi ng logic-seeking taking place 
loses its fascinat ion afle r a while. 

Pnn1e r buffers do exactly this - it's Just 
hke having an extremely fast printer 
hooked up Co you r machin e. The data 1s 
store d 1n the RAM of the burfer. and off 
yougow11hsomeothcr task. Manyprinter.s 
ha"e buffers of up to 16K bu1ll m or as an 
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New buffer 
on station 
optional extra. 11us is often no , so 
convenient as a separate buffer, because 
you may find that pressing the buuon on 
the pnnler to take 11 off has no d fect until 
the buffer is empty. Tlus is a bit sad 1f the 
r eason ror wa nting to stop 1s for wmet hmg 
important , hke a paper Jam. or an 
incoming phone call. 

Interface Systems of 8exh11l on Sea has 
produced a series of buffers which should 
go a long way towardssolv ing the problems 
I ha"e mentioned The de:stgner of these 
products pre"iously designed a sort of 
multi ..... ay buffer, '4'h1ch could connect 
'any1h1ng to an)'t h1ng', but this led toa high 
pncc of around 050 and the a\·erage 
owner used only part of 1he cucu1try 
a"a1lable instdc the box 

Configuration swop 
The new app roach is refreshing ly s1m· 

pie . The idea is to provide a buffer \\ h1ch 1s 
.suitable for the user's cur rent config ur a· 
lion. and to be willing to do a swop when 
the machinery ,s changed. Thus you may 
start with a Centronics to Centron1cs 
parallel buffer . and later change 1t to IEEE 
to IE EE! 

The current model range includes 16K 
and 48K capacity. 1n Centromcs to Centro­
mcs. RS232 to RS232 , and IE EE 10 IEEE 
configurations. We tested the Centromcs 
48K \oers1on 

The device takes data from the compu· 
ter at a ra1e of up to 10.<XXJ char acters per 
second. and is both small and robust . It 
mca sures5 x5 .25x l.5m. a ndis\ ·eryhgh t . 
11 comesw 1th 1tsown t ransforme r. wh1chis 
in1cgral \\lth a 13 amp plug and input and 
output cable s of 0.5m and Im length 
respcct 1\ely . Longer cables are a\latlable 1f 
requued. The connect1ons are of the usual 
36-way Centron1cs type 

Other" ·ersion so ffennglEEEtoCcnt ro­
mcs, IEEEto RS2J2. RS232 10Cen tron1cs 
and Centromcs to RS232 are 1n the 
pipeline . together with a full D uplex 
RS232 

~ - ~ ll\t~~\""' 
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For the less technically minded reader, 

the bottom hne is that. havi ng got hold of 
the appropnate model for you r machinery. 
you Ymply hook 11 up togethe r . and switch 
on. The LED comes on and stays on 1f 
c1,·er)'thmg is OK. and a way you go. 

The m~t interesting feat ure is that )·ou 
regain contro l of your compu ter almost 
immed iately. lfyousend48 Kofdata to the 
pnnter. and that at 30cps 1h1s Wlll take you r 
pn ntcr JO minute s 10 digest . I find this 
extremely attract1"e, as someone who has 
rccc:nt ly disposed of a fast da1sywheel an 
favour of a much slower one, pnnapallyon 
the grounds of less noLSC and more 
ergonom ic sat1sfact1on. 

There 1sa fully de tailed manu a l, with all 
the techn ical da ta 1n 1t 1oenablcyouo r your 
dealer to make sure !hat the device will suit 
your comp uter and pnnte r . and to enable 
you 10 troub leshoot. The fact that the 
buffer 1s made 1n the UK and can therefore 
be changed here 1s an added advantage . 

I found absolutely no problems 1n 
ope rat ion. and rcoommend the product . 
Theextr acc» tofthe48 K as against the 16K 
,sonly £30 plus VA T . and that seems a very 
small price to pay for being able to add 
extra data to the queue . ----­lMcmlcc s,..... na.o. ..... . .. 
E"'fflleyltoed . ... oaS...~S-. 
TN40 IHA, CM242Z5656111111DIIII ...... 
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The Tand 

lf.
m0$t as soon as I s.aw the Tandy 

T RS-80 Mode l 100, I decided to give 
t what mus t be t he ultimate test of a 

'1ruly-ponablc' micro writing the 
actual review on the machine itself, 
unaided . The machine , I mea n. 

I hereby swea r that I wrote this entire 
text on the TandyT RS-80Modcl 100. I did 
so stretched out on my sofa at home, on the 
Bakcrloo line , in a cafc over lunch, and 
on a bench in Soho Square. amon1 other 
places. 

I fs a n amazing sensation to be walking 
down the stree t , have an idea of somethi ng 
wonh including in the review, and then and 
t here to be able 10 swi tch o n the machine 
a nd add it. Get some prcn y odd looks, 
thoug~. but it's a great conversation· 
starter . 

Presentlon 
The machine comes in a substan tial 
cardboa rd box with adequate: foam pack· 
ing . Included arc a luge ri ng-bound 
manual , a small (and very useful) quick , 
reference guide. and a rathe r nnty 
lca1hercuc carrying-case. This needed a 
pocket for the liule book al leas!. 

The manua l is 10 the usua l Tandy 
standard. It's clear , tersely printed, in very 
wide spacing, a nd prob a bly uses I lot of 
1rees, Cc rla inly, the two books do the ir 
job, especially the q uick refer ence guide. 

This alone makes the machine com­
pletely uscablc. even if not tolally under· 
standable. I on ly collected the machine a1 
2.30. and during 1hc afternoo n I used it 10 
do a bit of fiddling . but didn't do anything 
muc,h apart from clea r up lhe garbage lef1 
ove r from the previous occupant . 

I don't nor mally expect 10 get really 
convcrsan 1 wi1h a new machine in less than 
a week (unless it uses s1uff like bori ng old 
WS.CO M). certainly not enough todo my 
job on it , but I soon felt sufficiently 
co nfide nt to have started writing this just as 
the nine o'clock news came on. 

Construction 
This is the first machi ne from Tandy which 
doesn't look (with some due respect) 
1a11y. 

For some reaso n. volupluous curve s on 
an csscn 1ially recta ngular box give a 
mac hine an air of cheapncss, especially 
wit h certain colours, a nd more so if it' s dull 
silver . 

The Model 100 is conside rably more 
angular lha n its precursors, and is moulded 
from black and off-white plastic . The keys 
arc full-sized typewriter style, co rrectly· 
spaced and 1hcrc' sa rcal spaccb arforoncc . 

It is almos 1 exaetly the same size as an A4 
mag azine (like this one), and a bout two 
inches thick. 

Llke any rea l portable, t here arc $0Ckcls 
and hatches of all kinds. on all su rfaces, as 
well as a cou ple of switches and a 
thumbwhccl con trol for displ ayco nt , ast . 

The overall const ruction, while not 
being intended to be dolt·proof. seems to 
be quite sufficie ntly solid to stand up to 1he 
treatment whtCh most dc ltCate-bul· 
portab le equi pment rece ives. 

" 

Porta 
perfe1 
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Screen 
The display is very impressive. For lhe first 
lime in my experience of usi ng port ables. I 
actually felt that I wasusinga rca lmachinc. 
with a prope r screen. Before I get ju mped 
on. I am excluding 'moveables' ... 1hc 
kind of portables that need mains power 10 
work. 

The re arc eight lincs of 40 characters. 
which isn't that many after 80 x 2.4. but 
oddly enough. it OOCsn't fee l at all 
cramped. even 1hough it does n't resort 10 
horizona\ scro lling. I 1hink this is because 
320 chars is a prclly solid parag raph. A 
bigger screen would be nice. but not 
necessary. 

Th e major benefit of an LCD screen. 
quite apa rt from its being flal. is the fact 
that it gets more contras ty the brighter the 
ambient lighl; 1he rc,·cnc of the CRT, 
which is useless in bright sunlight . Certain­
ly, it helps to have a good brig h t light over 
one shou lde r whe n you' r e using it . 

Th e actua l characters ar e made up fro m 
a S x 7 mat rix, arranged so that there ar e 
sort-o f-true descenders. Th e actual dots 
arc quite sizeable. larger than the Epso n 
HX-20with which this machine competes, 
so per haps Tandy cou ld have squeeu:d 
mo re, small characters in . I don't think it 
woul d have improved it any. since the size 
chosen makes fo r comfonable read ing 
even on a moving Tube-t rain. 

The character-se t is very complete. wilh 
the usual ASC II set . as well as line and 
block graphics. lots or little doodly things 
includ ing a tele phone, a couple of litt le 
men a nd a houst, a co llection of mat hema· 
tical symbo ls com ple te wit h real fract ions, 
as well as a whole lot of vo wels with 
acce nts. The total comes 10223 displa) ·able 
symOOls. 

Since the screen is a liquid crys tal 
display. the speed of response is not 
panicu lar ly fast , but the n it isn·1 slow 
eit her. There's many machines d riving 
TVs more slowly. 

Keyboard 
Tite keyboa rd is a pleasure as well. The 
touch is light. but not at all slus hy, it has all 
th e prope r keys in se nsib le (b ut not 
pa rt icular ly standard) posi t ions. For ex· 
ample, t he apost rop he is on an unshifted 
key on the far right . Th is will doub t less 
annoy some people, but it is ,·cry quick 10 

USC. 

In m ost o t ht:r respects the keyboard is 
fairly ordinary. until you start using the 
G RPH . CODE or NUM keys, which 
effect ively r emap the keyboard, CODE 
and G RP H act as SH IFT keys. except 1ha1 
th ey prod uce sym bo ls. Ther e arc. in fact. 
six completely different sets o f characters 
p roduced by this mac hine, since the act ual 
SHIFT keys wor k 11 the sa me t ime as tht: 
G RP I I a nd CO D E keys. 

TilC slighlly odd ( and ma rg.nally frus-­
t raling) thing aboul the keyboa rd is that 
these sym bo ls (which have pe rfcci:ly good 
ASC II codes) arc not pr oduced by keys 
wi1h r elated codes. Th is is because 1hc 
arra ngement of the keyboar d is to tally 
illogica l (qweny) whe r eas lhe gra phics 

demand some kind of logical arra ngcmc nt . 
For this reason, Tandy appears to have 

'moved' c\•erything about to make some 
kind of se nse. I can't argue with the idea. 
but I also wish it were sligh tly easier 10 
remember where evcryl h ing is. 

The re are two locking keys. labelled 
CAPS LOC K and NUM. The forme r 
needs no ex planatio n . bul theNUM key is 
really neat ... unless it's locked down 
when you do n 'texpcct it . in which case . y64 
get a33 2Snds 6f f4nny st4ff! 

Wh at it docs is convert a section of 
keyboard into a numeric keypad. The keys 
concerne d arc 7.8.9. U.1.0.J .K. L . and M. 
Th ese produce 7 ,8,9. 4 ,:5.6. 1.2.J. and 0. 

I don' t really need anyt hing hkc t his 
myself (an d until Tandy produces some 
kind or spreadsheet. neither do many 
others) but ii will be very useful for people 
who do a lotof numbcrentry . 

The re is a row of function-keys acr oss 
the top of the keyboard. just underneath 
1hcsc ree n . The re arc cigh1 progra mmable 
ones. a set of four predefined ones. 
labe lled PASTE. LA BE L. PR INT ii,nd 
BR E A K/PAUSE. and four curso r -keys a t 
1he extreme right . 

PASTE is used to copy whateve r is in the 
PASTE -buffe r into t he keyboa rd-buffe r . 
as though it were bei ng 1ypcd ,·cry fast . 
This may be do ne anytime, anywhere. 
which can prod uce some hilarious result s. 
Shades of Lisa . .. ii works just hke !he 
clipboard. 

LA BEL is used 10 toggle the command­
linc labelling . This uses the bott ommosl 
lineo f 1hc screen to put up cx~anationsof 
t he curre nt definitions o f the cighl fu nc· 
t ion- keys. 

PR INT will trans fer the contcnlS of the 
scree n to the printe r, and if shifted. will 
dump lhe who le file. 

Any opcra 1ion may be temporari ly 
halted by press ing the PAUS E key . bu t if 
you SHI FT it , the proce ss will be 1crmin­
a1ed. 

Storage 
All over the place . . . that's whe re. The 
T andy Mode l JOO considers all outpu t 
devices as for ms of storage. You can store 
progra ms or da ta-files on 1ht: CAS: devict'. 
which is the 1ape. o r you can keep them 1n 
the mac hine itself by using a device called 
RAM:. 

Fo r simple output . 1here are the LPT : 
and LCD : devices. which arc the pr inter 
and the scree n . About halrway in between 
1he real storage and the ( unreal. I suppose) 
·copying' devices lies the CO M: device . 

This uses the RS-232 port on the back of 
the machine. Nat ur ally, it could be u.scd for 
a serial printer. but in view of the 
suppo rt ing software (of which more. 
later). it is m ain ly intended as a com· 
municat ions line. 

The reason I describe it as a kind o f 
halfway house is because it can be m ade to 
act as thoug h it were a device from which 
o ne can load.and-run prog rams. Norma lly 
a Co m ms line transmits data which is filed 
and then it can be EX ECcd into the 
BAS IC . After that you type R UN or 4&i-,. 

., 





ZXSpectrwn 
expansion ... 
...start with one card ... 
extend up to seven cardsl 
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USP Spectrum Expansion 
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•43 wha tever, and away it goes. 
On the Model 100 these intermed iate 

steps may be automated. I didn '1 have time 
to gc1 deeply in10 1his area. bu1 I strongly 
suspect that this is whe re much of lhe real 
flexibility of this machine lies. For exam· 
pie , you could sen d a program to the Model 
100 instructing it to sen d back a copy of the 
RAM : directory, then you could re turn a 
list of required files. This lislco uld be saved 
as a RAM : file itself, and usin g it , the 
files could be c~ n and tra nsmilt ed . 

You ca n eve n do so a t specified times. 
which again could be input at the remote 
termi nal. ~n t to the 100. filed a nd used, 
the n the time -file could be dele ted. 

Expansion 
A conside rable amount of expa nsion is 
bu ilt in; muc h more than yo u would think 
from taki ng a quk:k look at the outside. 

Almost the first thing you notice when 
you peer a round the back is a pair of large 
sock ets. On e is labelled PRINTER . and 
lhc othe r RS232 . There is also an 8-pin 
DIN socket for the cassette lead. and a 
well- recessed RESETb uu on. 

On the left side is a plastic pop-off cove r 
with the lett en OCR embossed on it . 
Removi ng ii reveals a 9-pin Ca nnon 
D-plu g, and this is whe re !he bar -code 
reade r plu gs in, 

On the 01hcr side is the pov,rer·soc ket. a 
norm al low-vol tage co-ax, of the type 
whteh ofte n fa lls out and spe nds its lime 
deliv ering6 volts to the carpe t . In fron t of 
that is the thumbw hccl adjus ter for the 
screen-co ntr ast, and the powe r switch. 
Thi s last is almost flush with the surface . so 
that it won' t be switched on by mistake . 
Switching off is less da ngerous. 6incc any 
files arc auto matically saved by hinin g f8. 

On the bou om arc two hatche s and a 
slider swi tch. The hatch at the back covers 
the batter y-oompartmcnl. which takes 
four penlight ce lls. pro viding power for 
about 20 hour s of con tinuous use of a 24K 
machine , and abo ut 8daysof J)O""er for the 
RAM with 1hc rest of t he machine switched 
off . 

The fronl access-hatch reveals some 
much more interesting things . .. one's a 
damned grcal 40-pin DIL socket. which 
the documenta t ion $3.ys carries the syste m 
bus , a nd the othe r is a 23-pin ROMp ack 
socke t . rat her hke the ones on HP -4 ICs . 
This is for add-on ROMs. 

I am told that the syste m bus will be used 
10 provide a connection to a larg er box, 
probably wilh disk dri\•cs. but which will 
allow the machine 10 d rive a 1V or 
moni tor . Thi s will put the Model JOO in a 
class all its ow n. 

Operation 
If all that has gone befor e has whetted your 
appetite. the n th is sect ion will cause 
permanent brain damage . 

In use the T andy Mode l 100 is quite 
simply unbelievable! I know it isn' t ,.·cry 
po lite to say so. but rorth e first time Tand y 
has produced a ma chine which is actuall y:. 
pleasure 10 use. In fact I'd say that ifs far 
better than anythin g else in its price range. 

When you 1um on the machine. a .. 

dircctoryo f all RAM : files a ppea rs. Atlhc 
top left there is a Visi·type curso r. Moving 
this a round with the cursor-mo, ·ement 
keys (jus t like VisiCak) and pressing 
ENTER will select a file for use. 

There arc thr ee main kinds of files: 
system (BASIC. TEXT. TELCOM. 
SCHEO Land AOO RSS), text files. which 
ha ve the suffix .DO (documcnt)or BA. for 
Basic, and machine-code files with the 
suffix. CO (presumably for .CO M , d la 
CPIM). 

A very clever fea1ure is the way tha l the 

machine puts you into the correct environ­
ment for the type of file. Selecting a file 
with the . BA suffix will drop you into 
Basic, and will the n a ttempt lo ru n the 
p,ogra m. A bit of a pest when you know 
that the prog ram isn' t complete, but no 
more . 

Picking a .DO file will put you in to the 
editor. and choosing a .CO file will just nm 
it. 

The TEXT program is in most respects 
rea lly good, as it sho uld be considering it' s 
!he mc»t used piece of code in the machine . 
It is gene rally used as a str a ightforw a rd 
editor. bu t it's also used by the EDI T 
function of lhe Basic. 

When used fo r norma l text , it is 
reasonably quick and simple . The whole 
screen is used. unless the LABEL function 
is on, and the special cont rol keys such as 
DELJBKSP , TAB a nd so on arc fully 
active. Cursor moves ma y be done with 
eithe r 1hc cursor· kcys on the top right . o 
by cont rol key combina tions. 

'These latter arc assigne d suc h functi ons 
as ·mo ve 10 top or text'. 'move cursor to 
right end of line' and so on, but I con fess 

that apar t from moving to the top or 
bottom of tex t wit h W a nd Z. I did n't use 
1hem much. since the SHI FT key ·am pli· 
fies'thccursor -kcys, making them do their 
normal jobs. only more so. 

So when unshift cd, the cursor- left key 
mo,·cs one character at a time ; when 
shifted, it moves one wo rd at a t ime; when 
'co ntrolled ' it mo\·es to the left end or 1he 
line . Up goes one line at a time; shift-up 
moves one screen, and control -up goes to 
thetop of the filc. 

The result is that t hese pro vide quite 
sufficien t cont rol to have wriu cn t his 
review. edited it. decided 10 move bi ts 
around , without any need of the extra 
con trols avai lab le. And I'm a messy writer 
... I usually vnitc the middle bits in rough 
form, the n the intro, !hen I fill in the 
middle , tack on the conclusion, go back to 

the middle again and fiddl e with it un til I'm 
happy, a nd finish up by rewri tingcithcrthe 
first or last parag raph , or even ooc:asionally 
both . 

That needs a r ea lly flexible and effective 
editor . 

This one is. My only comp laint is that 
ther e docsn 't appea r to be any ·scarch­
and ·rcplacc ·functio n. Find, sure. but you 
have todo 1he altera1io n by hand . For some 
reason I didn 'tsecm tom is.s it , which is odd. 
since I 'd nor mally damn ou tri ght any 
editor lacking thi s. Don't ask me why. I 
don't know . 

The thing I liked most about it, though, 
was the way that it a utomatically wrapped 
words so that they were not broken at 1he 
ends of scrccn·lincs. Even more clever ly, it 
doesn't do it in Basic. 

The Baste is prclty good. too. In mos t 
repcctS it's a fairl y oo rmal Microsof t . 
oomplete wi1h line and point drawing 
commands , $ingle and double preci sion 
reals, and so on. It doesn' t have WHI LE 

ENDWH ILE . or RE PEAT 
UNTIL , but those arc j ust handy and make 
forcasier rcadin g. They can be synthe sised 
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perfectly well with loo ps and condit ions. 
though the y will be less legible, I admit . 

The differences come in the facilities 
added 10 it specia lly for 1his machine . 
Ther e are. in part icular. several int errup ts 
generated by the funciion-keys. the clock, 
or the COM : device. 

The se are used by an expanded ON 
command , so you get ON TIMES 
GOSUB , or ON COM G OSUB , which 
will jump you to a subroutine to handl e it . 
Tbc function kcyi do the same, and a subtle 
blend of these facilities, together with 
some elegant code to handle things, will 
produ ce I ve ry powerful 1001. 

I can ·1 say u much for the othe r 'sys tem· 
program s, The se aren't u actly impress,. 
ive, especially in view of the fact that a n 
emul ation of them , in Basic , would consist 
of l bout twenty lines . Admitted ly preny 

compltca ted oncs, but still not a 101. 
Worse , two of the m arc in almost all 

respcct.S exact duplicat es of eac h other . I 
refer to SCHEDL and ADDRSS . the 
notebook a nd addr ess boo k. respectively. 
What these do is a llow you lo search a file . 
and to print 1he result on cilhe r the scree n 
or the print er (but not , as far as I can sec. 
the RAM : COM : or CAS : devices) . 

Neilhcr of them allows you to add , 
chan ge , de~tc or otherwise modify 1hc 
data. If you want to do lhat , you call up !he 
editor which has a perf cd ly good •find' 
facility of its own, as well as the abilit y 10 
send stuff to the print er. 

Tbcse two progr a ms arc a very fcc b~ 
au empt at a filing system, which don 't do 
much between them apart from clo g up the 
dircd o ry. A shame afte r the edit or. 

Tbcre is a socket under the front 
unde rside access-hatch which ta kes ROM · 
packed so ftware , a nd a Tand y spokesman 
suggested that such t hings as a good filer or 
a spreadsheet could be plugged in here. 

True , they could be , but I fe~I strongly 
that the aforem entioned program s would 
bcsowidcl y uscdth a l they should be in the 
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system , lea ving the expansion socket for 
program s to do astral navigation, scism~ 
graphic analysis, or somethin g. 

TheTEt.COMprogr am tSn't the same as 
the other two , but ii can' t be much bigger 
either , since mos:t of it's done by either the 
INPlTT# file. 'o'ariable-lis1 orOt.rrPl.IT# 
file, vari able-list comma nd$, afle r a COM 
ON , which e nables the communica 1ions­
inte rrup 1, and an OPEN -coM: con­
figura tion" which actually ope ns the line. 

The minor deta ils of collect ing the lext 
from RAM :. orstashing il there as it comes 
in , arc mere exercises . 

It' s worth sayi ng (so I will) 1ha1 a bene r 
program could be written by a reaso nably 
good progra mmer in a maile r of days . 
T and y has pro'o'ed 1hat it can do it wilh the 
editor .• , what made it get so lax with 
ltLCOM . ADDRSS and SCHED L. 

However , all is not lost . With 1he supe rb 
faci lit ies offered by this mac hine , it is only 
too easy to ove rcome this limita1ion by 
doing eu cily wha 1 I've suggested . 
writ ing your own (highly soph tSticared) 
filing, communicati ons, or spreadsheet 
program s. Tbc last would be a bcas l, but 
far from impossibl e . especi a lly if the actu al 
work.can be done on a belterd c velop me nt 
machine . Not tha l it couldn ' t be do ne . just 

that the Mode l 100 isn't totally suited to the 
job. 

ln sum. theso ftwa reisgood inparts . lfit 
were to be augm cnred by a bett er 
file-ha ndle r a nd a spreadsheet it would be 
unbe atable . 

Another Tand y spokesma n said 1he re 
will be a spread sheet , bul that it 's des tined 
for the expansion soc ket . Nice. but there 
goes my astral navigation progr am. 

Support 
All Tandy equ ipment is sold through its 
own sho ps,a nd tSnot a vailable throu ghany 
othe r ou1lct. This has its pros and cons. 
particularl y if you don't happen to ha ve a 
Tandys 1orc near you . but i1 does mean that 
you can gc1 it anended to by any Ta ndy 
out let worldwide . 

The leve l of outside support will de pend 
"'erymuc h o nthc a mountandqualil yofthc 
technica l inform ation available or squccz· 
a ble from Tandy itself . I would make the 
comment 1hat this machine is bound to sell 
to a much wider a udience 1han the 
comp a ny has reached befo re, so they 
absolut ely must get away from 1hc 'Wc ll 11 
worU with Tand y equipment , and we 
neit her know (nor care much) a bou1 1he 
rest. ' attitude. 

Th is machine could se ll very well among 
people who a lrea dy ha ve a perfectl y good 
comput er . and despite wha t Tandy im­
agines , relative ly few have the TRS-801ogo 
on them. But it will only do so if those 
people arc absolutel y dea d sure lhat they 
will be able to get help in connecting it to 
their ' hom e machine' . 

Verdict 
Gi.,.cn enou gh tri es, anybod y's going to get 
it right C'o'Cntuall y, and with the Model JOO, 
Tandy has . It isn"t perfect. bu1 it 's a lot 
better tha n anything else around , a nd all 
the fa ults (by my reckonin g) a rc in the 
support-software , n1h cr tha n in the S)'S· 

tcmi tsclf . 
To enum e rate , I would have liked a 

search-and-replace function in TEXT. a 
decent configurab~ ca rd index instea d of 
AODR SS a nd SCI-IEDL , a more f1cxibfc 
TELCOM , and a spreadsheet if it isn't 
praciic:al to build that into the FILER (and 
why should it be ?) . If it had I hose I could 
live happily with it as a portable extension 
to my home -base compute r system. 

Come to think ofit , even without 1he bits 
I want , I probabl y will anyway ! 

SP£ClflCATION ..... - {b49 for 2JK \Cr\lOO 

80(.'8~ runmnJit at 2 J M iiz --Tat ..----------
8K e..:pandahlc in 8K mcrrmenl\ to a hm11 of J2K 
l:!K 
40 ~ 8.5..: 7dotmatm: 
240'(6,1 
9 ke)S, 8 programmable funclmn ke,s, 4 command Le,,. 4 
curwr key'-
Ca,;seue or m RA M 
Ccnlrom~. RS232. cai.~tte. bar -code reader 
Mcnu·S}'Stem & M1cr<KOft Ba~,c 
Tandy(UK) 
Basic. Ed11. Schedl. Addm. Telcom 
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Pass 
the ouzo 
.._ Baclripm inon.,._ 
Spect n1m 16K/48K ..... .£.5.9S 
,...._ Hewson COMUltaa ts 
().&91 J6J01 ,...i: c.sseuc 
Llilllllllllt Bas,c-......_ NoM, 
....... Mad OC"dtr 

There is no do ubt 1ha1 the best 
ptacc 10 play backgammon is 
in a Gree k taverna on a hot 
day with a generous supply or 
ouzo 10 hand . but du e lo a 
dis11ne1 lack of all three it is 
bac k to the trusty Spectrum to 
try and brush up the game. 

Fim impressions 
The tape from I lewson Con· 
sultants comes "'ell docu· 
mcnted. with four pages of 
1n'iilruction s on the m~ ri . bo1h 
abo ut the game ,n gene ral a nd 
this ,crs1on in pa rticular , 
Whi le 1he rules are necessarily 
bnef . there is cer tainly eno ugh 
information for the absolute 
begin ner to lea rn how to play. 
though 1( )OU wan! to know 
abou t lactics 100. )'OU'II need' 
to read up on lhc game. 

In play 
Th ,s ve~ 1on is purel y )'Ou 
agains1 the Spect rum, which is 
prefe rable to sacr1fic1ng some 
quality JUSI to enable two peo­
ple to play - if you ha\ c a real 
opponen t you shou ld be using 
a proper board . not the TV 
screen. But wilhm that limil. 
the menu presen ts you "''ith 

fou r opcions : a single game, a 
points series of up 10 nine 
games. a ga mbling series at 
£10 per game. eac h player 
starti ng with £200. or finally a 
demonstration game. 

On the righl of the scree n 
a rc the two large dice , while 
the informa tion printed below 
the board shows the previous 
move as well as the current one. 

If you make an invalid move 
the computer points out exact ­
ly what was wrong. a nd sug­
gests the move )'Ou might have 

made instead, if that a pplies. l~~~~~~~~;~~~==~~~~ Th e counte rs arc easi ly and ; 

~~~k:~e ::;d po~~I io:~::: IIC l10DEl I : ~;:f=~!~t~ a~;:c:~1~ 
from A-Z) a nd then the num- happen when 1he cue ball 
bcr on the dice . In deliberate ly H urr1"ca ne Slrikes itsobjCCI. 
trying to crash the program or Canno ns of exagger a ted vio-
~t away with an incorrCCI lence send balls all over the 
move. my oppon e nl never be- Acorns? table from the mildest $hot . 
ha,·ed other than impeccably. • Tops pin a nd backspin arc 
letting me ge l awa y with no- apparently 1ransfcr red from 
thing. It of fers you eight levels _ Smoour.,.. 18CModd the cue ball 10 the ball s1ruck 
of pla y. the response time on 9 ,.. t99S ,_.... Ac,ormall. and 1he mayhem is even more 
1hc highest being as instan· ~~)':~CBZ pronounced. II is possible to 
ta neousas thcbc ginncrs ' levcl. C- ... Acofa..._ play a subtle shot with great 

Verdict 
Given t he confines of l 6K. 1his 
is a good value game for those 
just learning Backgammon. 

The opc ra1ion is smooth and 
clear. wi1h plenty of time to 
study moves. 

But 1he mor e experienced 
player might prefe r to look 
round for a tougher opponent 
- or book that holiday in 
Greece . --RATING 
..__.. f'tf'tf't 
...., _ f't-
u.. ...... _ f't_ 

- ·- f'tf'tf't 

... 
a 
Ill 

With Acomsof t' s Snooke r for 
the BBC micro there is a strong 
1cmp1a11on to spend mostot lhc 
ga me wa lking around lhc mon i­
tor str oking your chin and 
chalk ing a n imaginary cue . If 
you can persu ade a cigarclte 
company 10 dona te some free 
samples, so much the better . 
This game is a tas te of the big 
t ime. 

Fim impressions 
The green ball. in order tos land 
o ut against a gree n !able. is 
coloured light blue. The brown 
is pink and it throbs noticeab ly 
to e na ble you 10 dislinguis h it 
from the pink ball. Th e cue , 
which you cons1ruct by pressing 
the appr opria te keys. grows in 
!he direction of the sho l rather 
1han behind the cue: ball. 

Snooke r is shon on visual 
prompts but the booklet covers 
most eve ntualities . The ones ii 
omils presen t themselves SO<ln 
enough . 

In play 
Snooker's cue is an imple me nt 
of limited precision . Its length 
gives )'OU str ength in the .shot, 
its angle gives you directi o n. 
and yo u can sc lec1 topspin or 
backspin to actually play the 
ball . But the di rection is not 
always exactly what you im­
agine it to be , and your judge-

gent leness but this seems 10 
have more to do with luck than 
skill. 

Otherwi se the game pro­
ceeds eas ily enough . Nomina­
t ion of colours is straigh1for­
ward ; when you've polled a 
red. a bar at 1hc foot of 1he 
scree n shows you what has been 
pocket ed. and 1oken sou nd 
effects can be ignored. 

You ca n rd inc the directi on 
of your shot by changing the 
orde r of commands with whteh 
you build yourcue(or, presum­
ably. by using a joystic k - I 
used an o rdinary keyboa rd) . 

On e quibbl e - when the 
while goes down you are n't 
allow ed to deter mine where in 
t he D 10 position it. 

Verdict 
Th is is a shadow o f the real 
thing. but fun nonethele ss. 
Over t ime iu main shortcoming 
will be the difficuhyo f making it 
in10 a game where skill counts. 
but that will only really count 
agains l ii with people who know 
how to ha ndle a cue. For 
anybody else it is probabl y as 
good a way of mis-spcndi ng 
youryouthas a ny. O..Wi..est 

RATING ..__ ....,_ 
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Pere Ge rrard faces dcalh by camel. dr oid. pod. me1eori1e. Black Rider ... and boredom. 8 
0 

Commodore combat 
This •ttk 1t\ time to talc a 
k>ok a t a dutch of 1hc bt~I 
arcadc·actton Sl)k pmn for 
the Commodore 64 

Some arc good. some arc 
unden iably bad, •hile 01hcrs 
arc merely md1ffcrcn1 but 
ttnaunl). nc.. rckaso for the 
6,1 arc siartm& to romc u1 thtC"l 
and fast Among 1he ~,es 
arc Anark of the Mutant 
Camels, Gndrunncr and Sha· 
dowfu ; bad is Tank A1al , and 
mcrcl) 1nd1rrcrcnt 1s Ro"C 6J 

ATTACK OFTHE 
MUTANT CAMELS 

-TJ~T~ ~~:;:1 o~a1::. 

~ cbJromtbm.1-
~ ~(1. I\ a ,cm' 

Enemy ahens 
ha,e abduc ted ~me normall) 
harmless carnds. and turned 
them 1n10 90ft h1&h. ncu1ro­
n1um-.sh1eklcd lascr-~n,n1, 
death camels 

As defender of 1hc planc1 
Canh. )'OUr m1<i.St0n is to des-
1roy these carnets b) ~111n1 
)'OUr h1g.hl) manocu, rtiblc 
spaceship 1n10 ~mon and 
firing rcpcalcdl) at them until 
their ncu1rornum shu:ld, arc 
reduced 10 nothing a nd 1hcy arc 
anmh1latcd 

As)OU 0 rcdomg1hn. lhc\ arc 
~10\Jlly marching to.ar<k )OUr 
scanner defences. and 1( the) 
reach them )OU arc dc,lro)cd 
an a de, astating. d1,;.play of 
graptural J" rol«hma 

11,c camcb. ,n per Kr«n. 
ha,c 1•·0 main 'ACapon, One 
fairly harmlc,,. ml\!i1le v.;mdcn, 
"agucl) m )OUr d1rechon. a nd 
)OU can •1th\tand four hits 
from 1lu1 The other m1<»1lc: 1s 
kthal,1ndhomcs1n0fl)OU'Allh 
rnghtcmna :tC'Ctlracy. 1a'-mg 
one or )Our fiH: Inc, 1n the 
proce» 

Destroy 111 ~, camels. and 

)OO h.l,"C 10 dod~ a hail of 
rockcb before progre~ng on 
10 1hc nc"CI ,c rcen. •here )OU 
find mort c.1mcls llle rc are JI 
k,els 1n all, and I dcf) an,onc 
10 gc1 10 the end • 1thout 
cheating A bnlhant piett of 
softv.arc. •hK"h sho--, JUSI 
Y..hal tht machme can rcall) 
do . G reat 'iOUnd. s1unmng 
g.raph1...>, n,crcd,bl) fast re · 
•hat the machine rcall) e11n 
do. 

Great sound. s1unmna 
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graphta, uned1bl) fast re­
sponse. and an adJIC"lne qu.-b· 
1) 1ha1 • •II ha,e )OU reac::hmg 
a1a1n fof' the .tO)""SIK'l before 
you ca n !iaY Dar th Vade r 

GRIDRUNNER 

• 

Anolhc:rpm< 
from Llama-
5,0(1. •hK'h 
ma ke, you 
•ondcr • h, all 

computer arcade pmcs ~n­
not be hkc 1hcs.c 1v.-o 

UP&ndcdfromancarhcrVtC" 
20gamc.1t putS)OU 1nchargeof 
the Gndrunncr, a ~pace ... h1p 
M'nl out 1ocomb.lt 1he m,.Kting 
hordes or t'J)Cffl) dro.J ... 

11,c fas1 act.on all ta l es place 
on • gnd. v.hich fca1urcs a 
"ane1y of enemies out 10 des· 
lrD)')1>U 

11,c 1r1dscarchcr ...quJdsron· 
.s,51 of hnkcd drotJ 'l>C'Jmcnts 
andtilhe) fflfflt'KTO\.Slhegnd 

the) must be dcs1ro,cd 1111 
one. and the re'iol of the Mtuad 
spl1b up mlo l• o )mallcr M'g· 
mcnb. and~onunul )OU ha,e 
a number of 1nd1udu.il drOlch 
""h1um i 1bou11he pl;kc 

Colh,1on • 1th the~ 1, lethal 
bu t e,cn •hen )OU hit one 1he)' 
ha,c l•o final \\Capons An) 
one )-OU hit turn'io mlo a pod. 
v.h1d, lod,o itself on 1hc gnd. 
a nd lht'\C must be hll a number 
of 11mes before final anmh1I 
a11on 

If kr1 :done lhe) 1rad uall) 
chanJC \hapc unul final!\ un. 
kash1n11 bohof cncrJ, at )OO 
This bolt 1s k1hal. and must be 
a,0tdcd 

Al~ on the rampage a re the 
X· Yuppc~ . • hlCh roam about 
1he boundann o( the g.nd. 
pcnodl(";III) finnghoehofencr­
gy acros'io 11 Again. a h11 from 
one or ttw»e is usually deadly. 
and another one of )OUr fi,c 
h,·es dl~ppc,;ar'i, 1n a cloud or 
,apou, 

\\ 11h a bonus hfc lkh1e,cd 
after 'ioucccssfull) dc,trO)mg 
C\Cty dr0td. )OU n\O\C on 10 
the nc,1 k,el. and more 
ofC\Ct)lhmg 

11,cre arc JI le,cl s,n all. and 
at the lop k,el I can auarantcc 
)'OUr destruct ion after about 
five seron ds! 

Another rast and furious 
pmc.1hd1ff1Cult lOlfOVo httd 
ofth1sone II usathcpo-.erof 
the 6-1 to the full 

TANKATAK 
~ Ala) for Suixr· 

\Oft. th,s game 
1) a disaster 
Oa~d on 1hc 
popular arcade 

pmcorusuall) thc~mc name. 
1t15hoprkM 

You are mfrCHu ofa rangcol 
mountains. out of v. h1ch come 
,anous machmc) bent on )Our 

dcicructtOn Ui.1ni ,cry s.mpk 
hnc gnphics. 1anb. pods and 
saucers come at )OU. and )OU 

mu,t train )OUr \lght,;. on 1hcm 
btfo re shooting and hopefully 
ck)lfO)tng lhem 

Pomts arc "'°'cd fOJ cxh 
OM )OU hit, and I rnmlll\C' 

C'lrl) v.ammg ))')tern tclh )OU 
'o\hcn more Cntffl) arc m range 

Sk>...,cr than Geoff 8o)COII 

craf1inga~ntur) .1h1sgamc hae, 
nob,;.11ng.af"PC'al lkucr!W>llnd 
an be obcaiM'd from the Sp« · 
trum, and the 1nphtc!!i arc • 
JOkC', 

}-o rgc1 11 

ROX64 

• 

The -···, -.crccn s.ccnano 
ck~1bes )OU 

ll) bt:tn!, '" 
char~ of lunar 

tklcntts aga1n)I a barrage of 
\kadly meteonlc s 

Your defence module I) 

equipped v.1th three la.~"· 
v.hich can fire ,ente11ll) up the 
,a«n or d1agonall) 10 kft or 
nght . plu.., a spttial 'panic 
bunon', ""hu:h )OU can use four 
11mes only m ea~ or dire 
cmcrscnq 

y OU SUrlol\C for nk>n~)H you' 
can. bul uch mc1ron1e ~cmn1 
throu1h docs JU<r.l 1hat hnl e btt 
more damage 10 the lunar 
surface. until . ullunJlcl). )OU 
arc • 1pcd out 

'J1'c J.3-mt' IS tcdl()UsJ) ~ • 
and )OUr s.h1pcannoc be mO\cd . 
lhU) arfordmg only hm11ed de­
fence poss1b1h11cs Only one 
m1~k ca n be fired al a tune 
()ou pm pomts for cKh 
mc1cunte ~lrO)cd . plus a 
bonus .irtcr each au.tel .,, ·c). 
and allhough )OU

0

rc prom 1\Cd 
an '""""-)Ome molhc~ h1p d1s­
pla)' 1f )OU manacc 1ou,c )our 
b.bc . h e !iC"C'n more a• ·csomc­
.wJhb around PKnd1II) Circus 
on a S;iturd..) ntJhl 

Slow , bormJ and pt'cdlct· 

abk. U.1m.1so41 has m* a 
1rca1 m1st1l.chctt . On 1hcplll) 
~de. 1hc proeram can be IMcd 
(1t"s all in Ba,1c). and bcgmncn 
101hcartofprogramm1ngcanat 
kast see hov. 1hc spnies :uc 
mampulatcJ and the sound 

~ncratcd 
Not •orlh £4 9S. 

SHADOWFAX 
You arc !he 
k,cn<bf) V.tl• 

ardGan<blflhc 
White. ndmg 
Shado•f,u:. the 

,w1f1esi \teed e,cr 10 griKe 
\h dJ le Eanh 

To,,,""ar<k )OU arc ndmg •a,c 
after ""a,c of Blad Rtdcn 
'i,On1c slow, \Orne fast, but all 
•11h one m1,Mon in hrc : 10 

destrO) )OU 1 

One 1oud1 from a Blxlt 
Rider mean, 1ns1an1 death.~ 

aHltd them ac 111 rosts "°"" · 
c,cr. to JU)l1fy )Our )talu, a'io a 
White Wizard )OU mus I dc\lrO) 
!hem by hurling bolts or a•e· 
-.omc cncrs) 

From such a sccnano has 
sprung man) • dreadful game, 
but th1'io l'i, ,er) much an e"Cccp-
11on to the rule 

11,c superb i,raphia ti Gan· 
dalf pUop1 alonJ. 1hc sound or 
tht-horsn' hoo-.cs as tht- Blacl. 
R1dcrschar1c 10 mcc1 )OU. and 
lhe 1ntcres1mg "a yo ( firing. all 
add up 10 a ,crv good and 
add1C11,cpmc 

The both )OU fire v.111 ex · 
pkxSc: onl) •htn you take )OUr 
finger off 1hc fire bu11on.1nd a 
nckr can he k1Ued on!) •hen ;i 

bolt 1s dc1onatcd ncxl 10 him 
Ral"'d C)C·fin,crco-or-d1nataon 
as required 

Points arc M:Ored fOf' each 
ndcryou Lill. and lhe longer the , 
game progre~'ioC'io the faster the 
IC'IIOn ~h Titcre att no d1f­
fcttnl tc,cls of pb, Superb' 

......... <"9~1'ka,,,1'11, 

Tldky. ll an1~. 11'1073~78 
Rox. CA 95. Gndrwwwr, CS '4.>. 
A1tacl olcht Mutan1C.-h. .. ,., 
......... .... ~tlouw . 
Caenin, Ro.I . V..aldlto.: 
ll urow .MK1Jk'~,:.1clOl-lt,l ll~ 
- Tan~Atalr. a 
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Address, ______ _ _ 

Please send meO 32K RAM Packls (w £49.99 
Software Numbe r0 32K RAM Pack (aJ£59 .99 
lenclosecheque/POto,-r_ ___ _ 

SEND TO· PLUS 80 LTD. 
(No stamp needed) ~~~f~~T 

01-423 6393 MIDDLESEX HA2 OBR 

OSBORNE Double Density $' 
«": 

£1425* ~ 
~ 

OSBORNE80 ~ 
Column Double ~ 
Density EPSON~ 
FX80et33 ~ 
£1625* g1· NOW 
...... . + VAT ~ FREE DATABASE 
&Oeh ver, ~ PACKAGE FOR ALL 

~ ORDERS RECEIVED 

~ BY JULY 31sl 
~ 

~AU THORISED OSBORNE MAIN DEALERS 

'GEMINI' 
SOFTWARE 

1 DATA BASE 
2 STOCK CONTROL 

3 MAILING LIST 
4. INVOICE/STATEMENT 

£19 95 5 HOME ACCOUNTS 
(Ill<) 6 COMMERCIAL AIC 
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MEPlAY ll1f 
PLANTS AND PYTHONS 

VIC20 

In the 
snakepit --­~Vlc-04 9S ~- ­c.v.,p- -.­__ ...... 
~ .. -A_PO .... . ........ 
- (OT.W) *"4 

No. nodung1odo.-1th lhc pond 
,n I lyde Park - dus game II a 
varia1ion on a Centipede 
Iheme , wilh jlli t a dash of 
Pacman thrown in as well. 

Objectlyes 
You control • scrpcnt. •inch 
runs about I maze trying to 
avoid bcin& eaten by ochcr 
scrpcn1s. 

You can anack them. but 
only from the rear. so that you 
don't ha\'Ctofacc their mouths 
After a numbtr of attacks they 
become shorter than you, tum 
green. and can 1hcn br auadced 
from the front. 

Mcanv.·h1le, you arc a11cmp­
t1ng 10 sumvc Ion& enough to 
lay some c-gs and ,-.s,c some 
young . The host,k scrpcnH 
abo lay cw from time lo 
time. but these arc merely 1hcrc 
to provide a points scoring feast 
for you. 

These cgs 1t:rve anochcr 
purpose : •hcn a scrpcnt lays 
one 11 also loses a $t:pnent, and 
1hus will event ually become 
short enough 10 be attacked . 
But if you try layfog an cg 
when you're tooihort, you will 
51mply '°5e a h(c 

So you must roam about 

the maze, cat the: enemy and 
thcu offspnna, - ·hale stayin, 
out of trouble and laysng your 
own eggs. 

In play 
1lte action s1aru immediately , 
but you'll have to spend an 
annoying second or two ocn· 
tnng up the Vie's scrttn with 
the JO)'Shck: .. --hy can'1 pros~ 
rammers manage to get the 
scree n to somew he re where 
you can actua lly sec it ? 

1bc graphk:s and sound arc 
none too wondcrflll. but at 
least suffa 10 make every · 
1h1ng distingulShab4e. 

Once you have started , yoo 
realise an immediate shortcom· 
Ing. Pressing the fire button on 
the ,oystick halts everythina . 

Now th11; mi.pt be very use fut 
1( the 'phone nnp, but on some 
JO)'Stteb it's almOSt 1mpoMiblc 
not to press the fire bunon 
while you' re trying 10 hold the 
sdck steady. 

l-lavin15UC.'CCSSfully ea1en aU 
the sc:rpcnu, another scrttn 
of faste r and more vicious 
snakes appears, and so 11 ps 
on, gcu in1 more and more 
d1mcu1t, unul 1he inevitable 
happens and you 1c:t ca1c:n. 

Verdict 
An orisinal Mica (aJbe11 ba1Cd 
on ,,..o different u.1st1ngoocs), 
but the same is not too long in 
losing iu initial appeal. 

Play it at I fnend's house by 
111 means, but ladly not a prnc 
tb.at I recommend you to 

purehasc your><lf -­
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SPECTRUM 

Bed of 
snails 

' -

---­IMHl& .... a .,._... 
._...,. ... o- 0530-
411.-S~ ........ 
....._Cllllle .... WHS.- . --- ·--H this is based on an arcade 
game then I've regreu ably mis· 
5Cd 11, as I' m sure I'd rcmc:mbcr 
one where , 1nscc:ad of killing 
ahcns. you had 10 encourage a 
Th trgochan Mcgp O uisan­
thod1I to grow in your back 
aarden. 

Objectlyes 
Tht1 amaz::ina plant .Marts tire as 
a t1ny5'MM>la1 tbc bouomolthe 
screcn,andyou r 1ask a, Robbie 
the Robot (who looks more like 
a blue owl 10 me) is to keep !he 
1ardc n pests a1 bay (or the few 
mi nutes 111akcs 1h1s miraculous 
flower 10 a.row up and bk>ocn. 
That m1y not sound too cxcil· 
ing ,r you're more used to 
de(cnding the universe and 
othe r simple tasks, but ii pro­
v.des a game thal's as ch.aJlcn­
pn, and amusing H any I've 
come ICIOSS 1n rettnt mon1hs . 

In pl,y 
The plan! is growinJ up the 
middkohhe5Cfeen , and in the 
garden walls on either 5tde are 
five crevices, 1n ,.hteb arc 
tucked three dlrfcrcnt types of 
$pf'a)' cans, one ror each or the 
various pests .. hose pleasure it 
is 10 nibble at your bklom. 1bc 
instructions describe 1hcse as 
Interstellar Space Slugs. Scul· 
1111~1 Lccchcs and Mcnac:in& 
Mod&<S. thoup I'd ci<,aibe 

.·.•, 

_j 
them as snails , bup and wasps. 

First come 1he , nail s, cra wl· 
ing out of the empty crevices, 
and you must di.srover which 
spnyca.ndcspatchcs 1M5C toa 
sna1lycclcstial b41ss The •TI>n& 
spny merely S1uns them a 
momc:n1. This pan as none too 
d1fficull, as Robbie: moves 
about smoothly and speedily, 
pick1n1 up bonus pomti by 
hclpi.ng hnnscl( 10 grO"Abags, 
watcnng cans c1c 

Kc:c:pina the creatu res at bay 
l$ his m1in cask, though , as too 
much nibb ling will cause t he 
plant to d ie, o r at least reduce 
1he number or kavcs and 
slow 00,...-n iu po-1h n tc. 

The plan, could be dcKnbed 
as a sun~·cr ,.hen 11 finally 
bursts forth . ir 11 wasn't for the 
fact that il's purple , but once it 
has bloomed it's back 10 square 
one with a new shooc and a 
new ,.,.,.'C of pests 

Progress is impeded by the 
fact that ir thcy',.c nothing 
better to do. tbc naimcs will 
occa~ona lly have a nibble al 
youmstcadofthcplan t . Youdo 
hli,.·c four li,.·cs , and one: or the 
C&S!C$1 '"''Y5of losinathcm asby 
JOIRI to deposit your ~ay can 
on a crcvkc onl y to find a pcsl 
emerging just as you set there . 

Verdict 
Anua:lkntandamusmgpme 
,.,,ha chrfc~nce, cotourful and 
quick. 11 should provide a 
challenge to anyone , e,.·c:n if 
yoodon't havegrcc:n fingers. In 
fact If you play the game as long 
as I Wd, you'llprobtib4ycnd up 
,.,th red ones from 100 much 
bash1n1 the keyboard or 
JO~lick. -.~ 

MTINC ..__ ~­....,_ ~~-
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Slot Mutant Herd'" into your VIC 20 computer 
and all of a sudden plutonium<razed mutants will try 
roeatyouahve 

Keep " look-out for falhng boo~ They'll 
crush you to death at any second 

A,o,d lhese successful~ and all you have to do 
«s save the world by destroying the he,.,1ty guarded 
Mutant:seggi 

-ore Attack <on ATARI 400/&Xl/12001 on't 
exacttych•ldsplayeither 

Imagine yourself standing oo the battlements 
of a castle defending your Kmgdom a&11nst an army 
of ferooous Or~ 

Watch out lo, the ha,I of dead~ crossbow bolts 
You've only 8)1. two kves to lose 

And you·ve ooti, pa few rocks, a sword and 
bo<hng <>< to delend you""I 

Lose your head and you ·11 be decap<tated 
If )'OUr hands aren't sweating after that try our 

otheractoonpackedbtles 
Thefes ·Fourth Encounter" {on VIC 20). an 

eK(:1ting nl!N &lfTle w,th 3 slol1 levels 
The challenging "River Rescue" and "MUSIC 

Composer· are also on VIC 20 
And to make the blood rush to your head the 

sucteSSful"SubmanneCommandef'"«snowM1lable 
onVIC20 

Or d you',e IJ)l ATARI 400/&Xl/1200 th<fe's 
theanaiety pro,.,oking "Jumbo Jet Pilot" as well as the 

best selhng "Submanne Co,nmandef " I 
'Rrver Rescue· and "KICkback.." all m the 
shops""" 

Buy any one of THORN EMI 
Computer93mesandyou.llha'vetoft~t fltDMlf­

ott an your friends to use 1t VIDEO 

The world's -- computer pmes. 

1111 ____ ...,._r- ______ _..,. 

--- -=,.·-·---Uii,I 



ISLAND ESCAPE 

5PECIRUM 

Suffering 
Safaris! 
- SpeanmSafari .... ......,.. __ .,,_,,_ 
A J R91111oa, 194$1.yl..-, 
W*°", Watefittd, W YOR.1. 
(0924)2!i07J6 .... C-.ne 
... Mailotdtt 
Safaris arc dangerou s enter· 
prises. and A J Rushton·s 
Spect rum Sa rari i"l no c:ccep­
t1on. 

The game's appea l lies main­
ly in its pet'\lcrsc (and some­
t imes irri tating) wit . While 
many other computer games 
revel 1n \liolence :md death, 
there's enough of an elemcn1 of 
black humour in Safari to make 
it a hcallhy cxcercisc in pure 
fun . 

Objectives 
The objective of Safa ri sounds 
simple coough . You and two 
other in1repid explorers mus1 
reac h the sou theast corne r of an 
island on which you arc nap­
ped. sta rting at the non hwcst 
corne r of sa id i$1and . On the 
wa y you and your fellow worth · 
ics must tr ade with members of 
various native villages for food 
and the boat you need to leave 
the place. Only one of the 
villages has the boat, however. 

Sounds easy. r i1,h1? Wr ong . 
This island has more trkk, up 
its figura 1ive sleeve than Man · 
drake the Magicia n. 

The ga me's real challenge 
lies in 1rying 10 outwit a variety 
or nasty creatur e-s that pop up 
on screen with alarming reg. 

" 

ularity. Unless you perform lhe 
task s outlined by those beas lies 
you' re dead meat . 

You must also be able co 
make ~ nny deals with 1hc 
nat ives for food . Ot herwise you 
can lose members of your p.any 
lhrough starval ion . 

First impressions 
This is a game with any number 
o f possible courses of acttOn. 
But at the same time Safa ri's 
ope ning se t of instructtOns arc 
clea r . concise and relative ly 
free of mumbo-jumbo - a 
pleasant relief. 

The game's witty style is 
appa ren t from the begin ning as 
the inst ruct.Ons flash on 10 a 
decided ly olr·bea1 musical 
acco mpaniment. 

The cassette sleeve gives no 
indication of Safari's high qua Ii· 
ty . Rushlon and friends should 
have been a lin le more market · 
conscious. perhaps , and de· 
signed a more visually appeal· 
ing package. 

In play 
You move your explo ration 
pany nor th , sou th . cast, or west 
by hitting , logk:aUy enough. 
one of the N. S, E or W keys. 
But ther e's not a lot of moving 
about in Safari. Od ore you've 
moved more than IWO or three 
steps in any dirccttOn you' re 
likely 10 meet one of lhc 
a nimal challengers. 

Before moving anywhere it' s 
important to remembe r that 
eac h time yoo move, eac h man 
uses up one food pack. So il's 
bcs l to t ry 10 walk in a st raight 
line towards your goal. the 
southeas t co mer of the island. 

The island is divided in10 
open COUnlry, with a lake 

surrounded by a swamp in 1hc 
centr e. As )he game 's instruc · 
tion s make clea r. it 's wise to 
avoid the swamp as much as 
possible. despite the fact thal 
na1ive villages arc loca1cd jus1 
inside its lx>undarics . It was my 
bad luck 10 fall victim to the 
dreaded swamp, and I found 
my pany had bee n reduced by 
one ma n even withoul the 
intc rvenlion of an ani mal. 

About those anim als. The 
difficullies posed by these crit · 
ters vary wide ly. For example 
the re's a lion whose purpose in 
life is 10 1ry to get you 10 
remember his na me. 

Th is he docs by nashing his 
name on the scree n e,·er so 
bricny . I( you 1ypc his correct 
na me into the computer good 
for you. If not. you become 
l..co's (or Herbert 's or Chri s"s) 
dinner . 

II should be mcnttOned that 
the ltOn announces his presence 
with a tas 1eful elec1ronic ver · 
sion of the opening bars or The 
LJo,. Slups Toriight. 

Simila rly, animal challe nger 
Bruce the Koala's ar rival on the 
scene is heralded by a brie r 
rend ition of Waltzing Matilda . 

Unfortunalc ly cute little 
Brucie is qui1e likely to bring 
tears 10 1hc eyes or the unsus· 
pccting Safari player who must 
gucu which of 100 cucalyplus 
trees Bruce is hiding behind. 
You'v e six chances, and should 
you fail. ano 1her explorer bi les 
thedusl . 

Bruce is rather sponi ng, 
though, and 1ivcs you clues like 
'Pretty Good For A Pommy' 
when you're hot on his trail. 

Less wonderful is t he arcade· 
style Maze of Crocodi les, whk:h 
is much mor e a tes t of skill than 
friend ly Bruce amtd the tr ees. 
Negociating this ta kes some 
quick thin king and a fair degree 
o ( manual dexterity. Should 

you fail. !hat awful Funeral 
Ma rch comes on again. 

Other animals the intrepid 
Safari playe r will encounte r 
include the Mat hematical Mar· 
moscts, who arc displayed in 
alarming profusion on screen in 
just a few brief seconds. If your 
es1imatc of their number is off. 
lhen it 's goodbye to you . 

lbcrc is also lhe snake shoot, 
in which you have a set amount 
of lime 10 shoot off a series of 
arrows at lhe dreaded snakes, 
who will reduce you 1osomuch 
adde r fodder should you fail to 
kill enough. 

But the award (or Safari's 
most frus1ra1ing foe goes 10 the 
Kicking Sheep. Mere yoo've 
got to guess whichof1hesheep's 
legs will kick next. If you don't 
ob1ain a score of at least five 
correct guesses in lhc ten 
chances you have you're out. 
This is one of lhe few weak 
a reas of the game. as it's 
well-nigh impossible to guess 
rorrectly . 

Should you be skilful - and 
lucky - enou gh to get pas-I all 
the other animal menaces you'll 
cvcn1ually reach the edae oft he 
sea and make your escape . 

But since that's rather hard to 
do, Rushton has 1houghtfully 
provided a practice mode 1hat 
enables you to hone your skills 
against any of the various 
animal challengers . 

Verdict 
An cxce llen1 game. well 
thought out and bcau1ifully 
executed. Safari has great 
sound effects and graphics that 
arc nei1her gimmicky nor 
confusing. St.wlld:lwe 

M TIIIQ ........ _.. -U..ol-
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PffiProgramCards 
We comp lete the bargain basem ent home 
word processor for the BBC model B this 
Vl'Cck. Since originally 1es1ing 1hc program 
and seeing its worth ""e'vc been making 
occasional use of 1110 produce some of the 
shorter art icles in the magazine . PCN 
practi ses what 11 preaches! 

No doubt the sharp-ey ed among )OU 
ha" c recognised James Bridson's na me as 
the author ofa var1e1yo fhint sa nd lips for 
BBC users peppering our M1crowa,·cs 
columns. Ob\ •1ously a man intent on 
sharing his knowledge alld experience -
and more JX)YICT 10 his programming! 

Nudge,nudge 
For all you SinclairSpeccrumgambkrs "' C 
ha\ C a sim ula1ion of a ... iandard fru it 
mac hine from L Mar tin. h seems that 
Rugby ~ague 1s m danger of losing some 
ofil s following . what with th1srontribution 
from Whiteha\ 'Cn . Cumbri a. and Philip 
Gre en 's Alari rendenng. Pirale Island, 
from St llelen sonlyaro upleofissuesago. 

L Man in's program contain s all the 

requir eme nts of a norma l fruit machine 
and yc1 it giv« )'OU the chance to iocrea se 
the feacures a\laila bk . 

One or ,.,.,o things . .... c no1iccd . could be 
adjusted to user requirements: for eii:am· 
pie. 1he facilities to sho w a greater fruit 
machine-like wmdow , plus the fact that che 
sound could be used as a n aurae1ion 
fea ture . as m the arcade t« hmque. 

Our Program Tally last week sugges1s 
that some of you might be feeling hard 
done by . no1ably the proud owne rs of chc 
Vic 20, MZSOK. Lym:. ZXSI. Colour 
Genie and T l99 4A machine s. These arc 
all tymg for last place in the number of 
published program .... wich only one set o f 
Prog ramCard s each. Well . .,.,c can only 
point out that the ball ism your cou rc . 

A RUN for our money 
We pay for pub lished progr ams on a sliding 
scale which takes into account lcngch. 
comp lexi ty. origina lity a nd the program· 
mings kill demonscrated ,n the program. So 
why not gj\ "C us a RUN for ou r money? 

POtPrograrnC..-ds 

Word Processor Gard 5 ol 9 
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As .,.,ell as the cash, you recche the 
satis faction of seeing )Our byline on the 
Progr amCa rd - which will, of course. be 
snipped out and filed a way m 1hc libraries 
of I housands of mic ro cnt husiasts I hrough· 
oul !he country. 

S<-nd your con 1nbu1u>n. on di sk or 
casse t1c.1ogc1 her with a plain paper lasting 
and brief summary notes 10: 
The Programs Editor . Ptr$011al Compwtr 
NtM 'J, VNU. 62 Oxford Strce1. London 
WIA 211G. 

All dish and casse tt es will be re1urned as 
soon as possible af ler C\lalua11on 
pubhca t1on, at our expe nse. 

Program panel 
PCN has built up a panel of cxpen.ll for 
asscssmg sub nutted programs. 

lf )'OU arc in1crcs1cd in becoming one of 
lhese rdercc.ll please send details of )Our 
experience and special ities. men1ioning 
cxpenisc in any pan1cular machines, to the 
Programs Editor at the address gl\en 
abo,c . 

BBC model BIBBC 8as le/J1mes BrldsortJ 
continued 



SHEAF 
SOFTWARE 
COMPUTER SOFTWARE 

DISTRIBUTORS 
We supply the video trade with computer 
software from most leading houses 

WE CAN SUPPLY YOU 
Large discounts available - minimum orders 
only 5 mixed programmes 

LOW LOW PRICE! 
Dealer starter packs available, export wel­
come, we pay VAT, TV A, BVT and customs 
(Douane) 

Rin g/Write: 

SHEAF SOFTWARE, 
GRESHAM HOUSE, 

PRINCE WILLIAM COURT, 
SHEAF STREET, 

DAVENTRY, NORTHANTS, 
Daventry (03272) 78025 
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Introduction 
One th1ng·s cer1a1n about the Sinclair 
world - there s never a dull moment 

Every month sees new so ftwa re 
and new hardware. produced by 
S1ncla1r enthusiasts. or produced by 
Smclair itself 

The magazines do a fantastic 1ob 
of keep ing you up lo dale with the 
input of enthus1as1s We want to keep 
you 1n touch w ith Smcla,rs own 
developments 

Every month. there II be a Sinclair 
Spec ial m this magazine 

Some times, 1nev1tably. there wont 
be anything new lo sa y -w e want to 
break away from the breathless 
announcement s ol hardware and 
so ftwar e you JU St can 't buy 

But when some t hing new ,s avail 
able , we want you to have accurate 
1nformat1on-fast You·11 find 11 here 

This month. we ·re giving you the 
late st mforma!l on on the recom· 
me nded retai l prices of Sincla1r 
equipment They're our pnces, and 
you may we ll find thing s cheaper (or 
dearer) in the shops If they 're 
cheaper - temf 1ct Snap them up 
Note . however . tha t from us the 
ZX811s down to £ 39 95 

We're also announcmg six superb 
new Smcia1rcassettes tor the Spectrum. 
and t hree more which make full use 
of the ZX81 Ther e's an order form at 
the back ol this Special 

Next month bul there. nex t 
month 1s anot her sto ry• Watch (as 
they say) this space 

hf1/.,,,J, 
Nigel Searle 
Msnagmg D1recror. 
Sinclair Resear ch Ltd 

Spectrum-latest recommended 
retail prices. 

16Kwas £125.00 
16Know£99.95 
48Kvvas £175.00 
48K now£129.95 
ZX Printer was £59.95 

ZX81 was £49.95 
ZX Printer now £39.95 
ZX81 now £39.95 



Six new ways to make more 
of your Spectrum. 

Take a look at these brand·new titles . 
Each is an outstanding new pmgram 
using t he full potential of the Spectrum , 
for games with stunning ly animated 
graphics. tor strategies of fiendish 
cunning, for master1y appltcations of 
computing capabih ty ... 

Cyrus· IS·Chffs Based on the Cyrus 
Program , whk:h won the 2nd European 
Microcompu ter Chess Champion ship 
and trounced t he prev iously unbeaten 
Cray Blitz machine . Wi th 8 play ing levels , 
cursor piece-movement , replay and 
'take·back ' faci lit ies. plus two ·piayer 
option . The 48K version has many addi · 
tional features including an e,ctens ive 
hbfary of chess openings . For 16K or 
48K RAM Spec trum . 

Horace end the Spider s Make your way 
with Horace to t he House of Sp.ders . 
armed only with a limited supply of anti · 
spider·bite serum . In the house , destroy 
the webs before the spiders can repair 
them . Then destroy t he spiders , before 
they destroy Horace! Undoubtedly the 
creepiest Horace program ever produced! 
For 16K or 48K RAM Spectrum . 

Computer Scrabble The famous board 
game, on·screen-with t he whole board 
on view! A huge vocabu lary of over 
11.()(X) words . Full·size letter tiles, four 
skill levels - the highest of which is 
virtually unbeatable . For 1 to 4 players . 
For 48K RAM Spectrum . 
CSCAA88Ut1~.,..,eoc>J"IO'll11Cel\ffdl>J 
Su•~ Sciwlirlldll• und H• ~ GfflbH-•J W Spe., 
_..,SOMPlCIUb"°*V) 

Bac kgammon A fast , excit ing program , 
wit h traditional board dispfay , rolling dice 
and doubl ing cube . Four skill levels . For 
experts-or beg inners . (Rules are 
included - it's the quickest way to learn. 
the game) For 161< or 48K RAM Spectrum . 

FORT11 Learn a new programm ing 
language , as simple as BASIC, but with 
t he speed of mach ine code . Complete 
with Editor and User manual . For 48K 
RAM Spectrum . 

Smell Bu alneu Accounts Speeds and 
s impMies accounting work , produces 
Balance Sheets , Profi t and Loss informs · 
tion and VAT returns . Complete with 
User manual. For 48K RAM Spectrum . 

Overleaf-your Sinclair order form. 



Three new ways to get the 
best out of your ZX81. 

The range of Sinclair soft war e for the 
ZX81 continues to grow. 

These three new cassettes otter two 
totalty diff eren t challenges to you and 
your ZX81. The games - like so many 
ZX.81 games today- rea lly do use the 
ZX81's capability. The FORTH program is 
a fascinating ex tension of your own 
compute r unders ta nding. 

Sc11botege Defender or attacker? The 
choice is yours in this ex ci ting game. 

Be the Guard and de fend the randomly 
pfaced boxes o f ammuniUon inside the 
compound-or be the Sabateur and 
att ack the ammunition ! 

Wntten by Ma crontCS for a ZX8 1 wi t h 
t6K RAM . casse tte price : £4 .95. 

Ci t y Patrol You are the Commander o f a 
laser-firing ship Your task is to inter ce pt 
and destroy alien suicide ships 
descending on your city . Judge your 
rating as Commande r by how many aliens 
you des troy and how much of your city 
suivive s. 

Wr itten by Ma crontCS for a ZX81 with 
16K RAM . Cassette prtce : £4 .95. 

FORTH Discover a new programming 
language which combines the simphci ty 
of BASIC with th e speed of ma chine 
code . How to order FORTH 's compiled code occupies 
less than a quarter of the equivalent 
BASfC prog ram and runs ten time s as 
fast. It is fully extendable by the add it ion 
of user-def ined com mands . 

Simply fill in the releva nt section(s) on 
the order form below. Not e t hat there is 
no postage or packi ng payable on sinc:lair 

Free User---Manual and Editor Manual 
with eac h casse tte . 

Written by Artie for a ZX.81 with 16K 
RAM. Casse tt e price : £ 14.95. 

Section B. Please allow 28 days for 
delivery . Orders may be sent FREEPOST 
(no sta mp required) . Credit ·ca rd hotders 
may order by phone , calling 01·2000200 
24 hour s a day . 14-day money-back e>ption. 

Sinclai r Ruearc h Ltd , 
St anhope Road , C.mbertey , 
Surrey, GU15 JPS. 
Telephone : (0276) 6853 11. 

--------- ------ - --- - ---------~ 
To: 5'nd..,- AHMrCh Ltd , FREEPOST, c.me-t., , Surrey , 001 5 38R. s.c• A . ...,_.,. l'Ufe..._ 

SK11Dn• . IOftw.e~-==-~-----
Oty Item 

ZX~tf\lffl - 48K 
ZX ~lfUffl- 16K 

Code 
3000 
3002 

llemP rke 
< 

12995 
999 5 

Tot.i 
< 01)' c. ... 11. 

FOA SPfCTRUM 
G 22/S S.CkQ&mffl<>n 

ZX 81 (lflciudtng 1 2A Mtoln$ ~OIOf) 
16K RAM peck for ZX8 1 

__ Z_XPrinter 

1003 
1010 

1014 

39 9 5 
2995 
3995 

G231S Cyn;s-lS<:heu 
G241S Hotace & 1ne Sc>t<Sers 
G251S&nibble 

1 2A M•N Adao tor. for use wilt! 
ZX81 compu terlZX Printer com · 
btnmllon {only required if )'OU h.ai¥e •n Hrt, ZX81 with O 7A AdaplOf) 

1002 795 

Pr1n1er paper (pack~ 5 IOIIIJ 1008 , I 95 

PoatagilWldpecking.Ofdersuncter l.90 0028 2.95 
orderscwer £90 0029 _.;4:..:9:::.5 _ _ _ 

TOTA.Lt 

• 1 enclose a ch equefpo 1u,1 order made payable to &nciaw Rese•rci'I Ltd for C 

• Please ctiairge 10 my Ac<::et118atda,cardfTNS1c u d account no 

Lf fSFORTH 

FOAZX81 
G25 S.bo!all'! 
G~C.tyPatrot 

__ L_1 _ FORTH 

· 0eN11e1complete u ~t>MI ..l..1.I _clL...ll-'-1-~.i.l -'-I _Jl-1.-'-I _JILJ 
$.gl'\llu re LMr/ MralMtU ...... 

~·" L LLL, · I I I I I I I I I l LLl-1-. 
I , I I I~ 1 L L l ~..L.LL LL I I , I I , , I I I I 

t I I I I 
L J. l 1 L 

Code 

4021 
4023 
4022 
4024 
4400 
4605 

2 124 
2123 
2400 

I 
l 

OAOEAFOAM 

Item Price Tot.i 
< < 

5.95 
995 
5 95 

t595 1495 ___ 

12-95 

495 
495 

1495 
TOTA.L t 

I I I ...LJ 
I I I j I I I 
L L I PCN90t l 
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T"- V,c 20 rNl l v c:.n •PNk but ~ v ,f 
vo.. UM an A DMAN SPEECH SYNTH ESISER 
11·, word ~ ,, endleu • 1hert •• note t 
YOC*bulary Ye t c,pe, •t •on •• , ,mc,4• The 64 
etormenu ot Enghth 1J)Ndl .,, pr e-pro · 
••<T'lfflf<d 10 le t vou pvt you, o wn wor dl 
1oge11\et' .. ,oon • vou swi tch on. Jut l 
•n-...ne progr 1m lldwnturt "'"'* w ,th 
c:twac11r1 1Nte.n.c t~tvt.ak! 

Al,o for 't'OUf V,c 20 theft are SK and 
16K RA M PAC KS and the ADM AN 3 

P"c:" around : 

8*1 Ram Pldo: . . . £3t .t5 
161l R- P.ck . , .•. £41 .tS 
MotMrbOlfCI •• , • • £11 .16 
Speec:h Svn1h- . . £49 .15 

To f +nd out more .tK>ut 1hese product,. why 
not ttk• • lffd from ou• tPHC.h ,vn1~1H, . .ao 10 
vo""' local dNI.., lnd .. k for ,110,pos 11hecoupon 

o.pt , C. Ad-n Elec:tronQ lid ., RiponWav . 
Ht n Ofltl , N.YOA;s. HG1 2AU . Ttl . 062 1 740,72 

Adman Eltcuonoa Lt d "• memt,.., o f th, Adem L•••u•• Gro:il:l PLC 

P('S JULY1-JUL \ 13.19tlJ 
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T0c Department EP 2 
Gears• Philip Servicei Ltd 
AmdoleRoad. 
Wtck. Utttehampton . 
WestS..sse, BN177EN 

PlaH send-me copy/copies 
of 35 EDUCAllONAI. PROGRAMS fORTHE B8C 
MICRO by IAN MURRAY otD .55 pe< copy (post paid) 

35 EDUCATIONAL 
PROGRAMS FOR 
THE BBC MICRO 
Ian Murray 
Here is a selection of fully docume nted 
procrams ranein& from mathematics to 
ceocraphy, history and ceneral science to 
spellina. 

Designed for use in schools. colle&es- all 
procrams 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 mi cro's remarkable eraphics 
capabiliti es and tocether they provide a 
useful insi&ht into programming techniques. 

£6.95 (paperback) 240pp 

Available through an good bool<sl>ops but d yoo 
expenence anydlfficulty please fill in the loon 
below. 

I enclose mychequelpc,NI order for £ ---­
(Plen e make chequeslposUII orders 
payable to Georse Philip) 

N•me------------~ 
Addr ess ___________ _ 

PINse•/low 28 dlys forde live,y 

PCN JULY 7·JUL V 13. 198] 
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1 - Pf!IINT Al e , 61 I,. &1"-,"IAI 1. a. 1•op• 1 RCT~ 
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DON'T JUST STAND THERE ... 

USE THE FAST LANE 
28th September-2nd October Barbican Centre, City of London 
The PCW Show is Britain 's most 
popular micro event. Hardly s ur­
prising , with over 200 exhibitors 
showing an exciting range of 
micros, software and peripherals 
- for business and commerce, 
education , sc ience , industry and 
the home . 

But if you use a micro at work 

(or are thinking of buying one) 
you can avoid the crush . Just clip 
the coupon below and send ith 
with your business card and a 
cheque for £2 .00 (normal price 
£3 at the door!) . We'll send you a 
special "Fast Lane " ticket. And 
you won't have to play the wait­
ing game . 

THE FAST LANE 
Plese send me one .. Fast Lane " ticket to the 
6th PCW Show. 
I enclose my business card and a cheque 
l?~~~~:wiu~h~~~ to the " Perso nal 

NAME ............... .. ....... •• ... •. . .•• • . . 
ADDRESS ..... ..... . .... . .... . .... .. .... . . . 

Send to Amanda Stephe ns 
: PCW Show, 11 Manc hester Square 
: London W1 M 5AB 
l 



(ij(lj :l:j:u, 
Clubnt t kttps you in touch ,.-ilh the microcosm o( 1Mrsonal 
compul tr rnthuslasu l.hr ouahout t he UK. It is dhklt'd Into hrn 
s« tklru - d ubs an d user groups. 

grou p • ·ith • fl}-on·tht·"' ·•II rt'porl . This \tttk " "t' ftatutt the 
lluro,- · Computer Group. 

Wt publi~h a list oft~ ,,.og roups on altrrna te \tttk.s. This 
,..ffk II ls t~ lurnolustrgroups,"' hk hart" llsttd alphaMtka lly by 
machint and spttla l In terest. 

Eat-h issue "'Ill a lso fOC'us on I fw fll<'lh i IN':'!l ot an iftd il id ua l d ub or 

If your association has somethin g s~ial on thf a~nda or if 
}Ou•n ju st s1.a11ed a new one. c=ontact us at Clubnrt, Pu sonal 
ComputuNew s, \11\U. 62 Oxford Strttt, London WIA 211$. 

The ustr groups listing Is based on that of th t Assoc::lation ot 
Computtt Clubs. 

Micro Harrovians 
The topic on the I !arrow Compu1er 
Group's agtn da was to ha\ e been Pet 
databases. but the speake r scheduled 10 
talk didn't sho.,.. up. 

Bui tha t d1dn ·1 stop group member) 
from 1rad1ng lmov. lcdge an d e~tahh~hmg 
conlacts al one of its r<"gular group's 
fortm ghlly meellng. held al lhe I 13rroY. 
College o fl lighcr Educa11on. 

About 25 people lllrn upon a\e rage for 
the meellngs. acco rdmg to dub chairman 
Basil Butcher. I le sa)'S 11's hard 10say how 
many ach\.e members the group has m 
tolal. because ifs been ralher a while since 
1he membership hst was updated. 

The group has bctv.een 3(M) a nd 400 
mcmben all told. Mr Butche r es1,ma1es. 
add mgthat man) peop le on 1hchs 1 may no 
longer be act 1\e in 1he oomJ)t.lter field. 

h seems that its membersh ip 1s in­

creasingly made up of hobb)'ists. as 
opposed to 1hoo.c ""ilh a profc-.st0nal 
interest in compmers. 

' Most of the expe rts arc being chased 
av.a) by the influx of kid1.,' Mr Butcher 
says. 

·Some of the old hand s• have d1~-

CLUBS 

f"CN JULY7,JULYIJ.l<;l8J 

appeared. but the hard core v.ho keep 1he 
club running are still here,' he -..,ys. 

Mr Butcher esti ma tes t hat foe per cc:nt 
of the group's membcn arc co mput er 
professK>nals. 15 pe r cent arc m, ohcd 1n 
one or another face1 of the electrontCS 
industry. v. h1le the rest ar e hobbyists. 

The gro up. founded 1n 1978, is con· 
ncc:ccd v.11h a \'aricty o f sub-gro ups an d 
01hcr oomJ)t.llCr dubs in 1he London area. 
Because the group ha-. no one machine as 
i1s focus members m1eres1ed m spcc 1fte 
com put ers meet on the Wedm:sda)·s <y.,hen 

the main club doesn ·1 mee1 
Membe rship in the group ,s free. and 

among the sef'ices it pro \.1des 1s a lending 
library. 

Na.e ll;irr owCompu1c r Group v .... Dunng 
lheiehool )ta r at room W2-' of lhc: llarrO\to 
Colkgc of lh1hcr Educhon. but lh1s summer 
at the: YWCA. rear room. Shtcpoocc Road. 
I farrow MeeUllp Fint and 1h1rd Wednesda)'S. 
"'11h sub groups meeting on al1crna1c 
Wcdne.s1.!a)' eo..tad l)a~I Bu1chcr. 01-950 
7068 



Remember 

Let us know abo ut your m icro club or user gr oup 
so we ca n be sure th e inform ation prin ted her e is 
up to dat e. Dro p a card to Wendi e Pear son, 

Listings Editor, at Personal Computer News, 62 
Ox ford Slr eel , London WIA 2HG , or give her a 
call on O 1-636 6890. 

PCN' JULY7-JU LYIJ,1983 
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NOTE TO EXHIBITORS 
1982 : 47, 543 reasons to be at 

the 5th PCW Show 

1983 : 20 chances to be at the 6th 
Six months before the doors open on the 6th PCW Show, Britain's number 
one micro event, only 20 stands* are available for allocation. Need we say 

more ... ? 

To discuss stand availability today , phone Timothy Collins on O 1-486 1951. 
For exhibitor list and further information write to Montbuild Ltd, 11 

· Manchester Square, WI M 5Ab , Telex 24591. 

* correct at 20.4.83 

BARBICAN CENTRE, CITY OF LONDON 
28 September - 2 October 1983 



This li,c·page guide lilts u many ot the microt on the market for oocter 
£12,000 as possibl,tl . In O.tabasics you"I find•• the speoficatlC)n• tor the 
mac:iw'let. tdd-ont lll"ld software~ to make your buying dec:isk>ns. 

PCN keepe you up k> d41e in thl'ee·week cycles, ,tan,ng with hatd'ware, 
then pe,tpherab and finally software. 

PRICE Speafic::ations listed for each machine lndiclte what you get tor the 
basic price QUOled, which Includes VAT. 
PROCESSOR TY PE a micropfoces90f is the heattol the computer . The Z80 
and 6502 are popular 8-bit chipt . The 8068 and 68000 are OOl'M'IOl'I 18-bit 
chipa. If• machine has an 8-blt and• 16-bit prOCflSOI we have tisted tne 
18-blt oruy. Cust . means eustom-buitl. 
SPEED IN MHz Speed of the docic uud to drtv-e the mk:toproceuor, 
measured in MegaHertz. (mtlion eyelet: per MCXIOCI). 
ST ANDA.RD RAM Amount ot rMin fMrOOl'Y used on the tystem . The 
capacsty is expretsed in kilobytes . 
MAX RAM norm1lly at extra co,t Amooot ot IMrOOl'Y to which the systtm 
can be e,cpanded . 
MAX CHARACTERS column• x Une• The number of Characters that can 
be displayed across the screen and the rMJmber ot lines down . 

PRICE GUIDE 
......,zxa, "" -.- , ... "'"'""' CMIOP8100 ''° Ccmmodc,e4011 ,.,, 

METHOD (at ext,a co,t ) This lndiclles the w,y the computer displays 
information. M on!Uown mean, that a monitor is indudedinthe basic price . 
TY ndicatet that you ea, plug the computer ink> a televm:Jn set (M + ) 
indicates tha t the rnc:nlOr costs extra. LCD • UqulCI crystal cksplay. 
COlOURCAPABILITY 1ellsyouwhethe!'themachinecangiveoolooretthe 
basic price quo4ed. 
MAX DOT RESOLUTION gives the maxmum number of points eaoss the 
screen by the number of points down the sereen tha1 are availabie lor 
II'-· 
KEYBOARD This 1ens you the type: of keyboard that come, with lhe 
m.chlne. W • word processing, C • calculator and T • IOuC:h·aensitive. 
No OF FUNCTION KEYS refers to 1he number ot keys that can be uMd tor 
different jobt by difftrent programt. 
NUMERIC PAD indicates whethef the mactw'lt has a separate cab .. dalOf· 
style group of number keys IO enter data quickly . 
INTERFACES BUILT -IN shows the number ot standardconneetions buitl 
Ink> 1he machine. 
CASSETTE FACILITY gives a yet or no as to whether or not the machint 
can use a cassette 10 sliore data . 

'""' 
....,..,,.. £2,300 ..... ,, 

£U49 £2,,.. Zerdll81M1 , ..... ""' ''° --- '"" -· Trtnettcl!IC2 [1.949 
TIP'rot Cclt'1)lMt 

""'"' £2.302 MonroeECNOO 
SNrpPC12S1 ... ""'"' , ... -113G £1.953 ~l20Modelll [2,415 --~702P ""' 

_ .. ,,,. Tre,'11,1rnlnACen [1,983 ~- £2,'311 TarbergEC10 

"" """'""""""'° 
,,.. 
~~ [1,M £2,'72 ........ .._ ... "" ... "" £183 [1 .ii5 CenonCX·1 £2,,00 "'°""""'°-' -- '" -.- """ Tllrq' TRS-IOModel ll [1.9911 ,,,,.Alphell'OnlCP2U £2.524 OECPC325 

eom,,s "20 -·· "'" -- £2.012 K>Tedllonll £2,530 """'""' = ..... -, £130 """'"""""""" [1,129 

__ .._ 
[2,019 HPl7XM £2,571 ·-"'° Commoclote 71 0 (1 .164 LSIM3 ...... """""'""" £2,!17 O..,Teil1Je.Top11i25 ,,... .. '''° - [1.164 Hlywoodto00Compc,Me£2.064 CenonA.5100 £2,633 ITT3030 

"""'"""""V1C20 mo ._ .... [1 .l!iO ~Model110 £2,070 CP1100 £2,030 MonroeOCIIJlO 

CAPACITYPERDISKANDDISKSIZE t ... yoohowmanydiskdrivescome 
With the machine. and the amount of data in ki6obytet(K)ormegabytes(Mb) 
lhatcan be stored on each drive. Therearetwosiz.eslordisks, 5Y. · or8", and 
lheycanbe-( F}o,""'d( H). 
OPERATING SYSTEM gives the program lhat 1ook1 alter the general 
Nf1l'W'liQ of a computer. 
LANGUAGES INC is aco4Urnn whk::h lists the ?(ogranvning languageS that 
comt with the machine 81 the basic priot. 
OlltER LANGUAGES A VAILABLE Indicates whether or noc ott1ef 
progra,rri,g languages are 1v1ilable b' the mac:tw,e . 
OtSTRIBUTOR To find which COfflpW'l'f dwribuiu the machine refer to the 
distributortab'e from the oocle lia!ed In thiloolumn . The tabte is a t the end ot 
1he liscin,gs. and gives the distnbuto(s name end tel9phone numt. . 

Aldetailsgivet, .,.the latest available. We askdistribulofs to let us know as 
SOOf'IUmachinespecificatlons~soOatabuicscanbekeplrightuplO 
date . TNs ~ ha.s been meticulousty researched and the Information 
COiiected from indMdual discribulors listed. 
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£3,000 £4.197 -· ,. ... 
£3,000 T~TRS-«1Modltl19 (4 . ltt 
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• '""' KmwonK2000E £2.2'2 ........, ... £2,700 ~~ £3.3112 [5 .764 
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_ .. _ I li I 
~1~1 ~l 11','1 ~l~ -- [174 6602 1 2K 40K 32xl& TY(M+) e 251 io:192 W 1 e CMNne 8aA1 Al micro -- 0 ,795 -... • ... -,.,,. M MOx240 W 21 ' ' t x360K5•.,.F CPM22 .Muon .. "' 

.... _ __ .. 
C2.1117 -... 3 -... 10x24 M w • • 2 '3 2x1&0KShF CPM .. T I 

.... __ 
--""' £2,52<1 -... 3 ... IOX24 M w • • 2 '' 2x320K5 hF CP M .. TI [327 bJw; •xtr• ..,,._ --P3 '2.- -... 3 ... 90><24 M - w • • 2 '' 2)17'90K5'foF CPM T I 19blt~ 
AOS'2 [4,SOO -... . 321( «>•• M «>•• w . ' ' . l xtaKS"• F -- .. A3 -· = 0,<00 .... . - ,.,,. M ""'"" W 10 . ' ' 2 2,c3:ZOK5Y.F MS,005 .... .. ...... --""""'"'' [2, 101I llO . ... .... ,.,,. (M+) • w 2 11 2xlOOKS'·oF CPM .. ...... .. ...... 
"""-clflOI o .... .... • 1211( ,.., ,.,,. {M+) • w 2 11 2,clOOKSV.F CP- .. PNl.tdo1H*nnto20Mb -- ... - . .. ""' 40x24 TV e 320lC192 C ' . - .. M7 ~lot UndtS.CIYe 
Abl00,15 ,.,.., llO . 1921( 201!1( 10 x2 4 M w • • ' 1>C450K5hF ... M L1 ,,_.UNI'~"'*'-
Abl68- 10 [1 ,83 1 .... 10 .. .. ,.., IOlC24 M w •• • • 2x.500K5',of - - L1 The1M111: ....... 
API. [1 ,610 - . ... ,.,,. TY(M+)" e 2 2x111K5',oF APl,CP M .. Ml "APlllffl'WW~ . ""' .... ' -'""' 40lC24 Tv(M•) e 251io: 192 W • • CP M. DOS 3.3, UCSCM' .. .. ot dwlt• and eio;trM 

_,. 
Din .... ... 1211< IOX24 M+ • w ' • DOS .. .. Not 1t1Appen1 

111 [2,700 .... 2 '""' - ,.,,. (M+ ) e 580 lC192 W . ' . lxt40K5'oF SOS.DOS .. Wll_,...Applell -"" tt .n5 ..... • . .... 120X30 M 7t2,c3(IO w • 2 ' ' 2lllNOK5',of "" .. ... ...... -· 0,01Xl ,.. . ... ,.,,. M e 240io:IOO W 23 • 2 ' '. 2x316K5•.oF CP M .. 54andmrdCPMi-at,clhlca -IV ...... llO . .... ,.,,. M • 24()X100 w 23 . ' '' lx10 MC6'1.H+1x7"5'14 CPM.MPM s, Hlfddilt(...-aion -- mo ...,.. ,,. ... 40X24 T, • 320x192 T 3 7 • - .. .. a....computw.Buceo-• ....... OOO """ " - 40 x2 4 TY(M +) e 320,c192 W 3 7 • • - .. .. v....._, aood...-. 
~ AMTI OO 0,4'0 - . ... - IOX24 "'' w • . ' ' 2 3 ,,....., CPM 8oCo •• UptolourUMrS 
BASF7100 ...... - . ... 10x24 M W 21 . ' ' 3•183KS',oF eos .. Cl 1-1.-d diK p,romNd 
8-IOI [ 1,813 """ ' ... .... ,.,,. T,M e 820>e1SI w .. . ' ' • • C12 Appl9bul.l.80.IIO~ 
98CMicfoModtlA cm .... " ... -"'''° TY(M+) • 32QlC25e W 10 ' • MOS .... A1 I Unar9dlbletoModelB 
BBC Moo Modi! B ""' .... 2 - ,.,,. TY{M+t e 640)(256 W 10 ' • 3 • MOS .... .. Vlf'IIICNlrd~ 
BMC OKI ii IOO, Modll 20 [4 ,31() ,... • ... - ,.,,. M e 640JC200 w •• . ' • 2x3'QK.Si.F CPM .. El ....... ,,_ 
BoNei SM 3000 [2,21M llO 2 ... 11))(24 M IOd 4 w" . ' ' 2X35()K5 1,.f" CPM • 82 CP M buW1N11NCtw. 
-SM<OOO [2,"'2 - • '""' - IOlC24 M w" . ' ' CP M. MP M. MS-OOS • 82 l.lOklrlblllO!twlte ......... t2,1157 .... ... ... ,.,,. Tv( M -t-) ,.,,. W 11 • 2 ' 2X500K5 1-•F CPM Ao8oCo • 83 """" -8riW1 M1C1o Mm 903 [1,720 - . ... ,.,,. (M +) Sl2ic2Sa W 17 . ' ' ' 2X4()()KS',# OS M • .. n.11CP MCClfflPlllitl'I 
C-1010 U ,117 .... ' ... '""' 9())(24 T,M 258)( 192 w" . ' ' ' . • 1)(14()6 1,.F+ I XIOMbH CP M, DOS, UCS>P .. • C2 -·-CAI.PC [2,294 .... • 1211( - ,.,,. T,M e 256>e512 W • 2 ' ' . 2 )(4()()KS'i..F CPM .. • C3 ---c.,,.._ 1:2.011 - . ... - eox2, T,M w" . ' ' 3 2)(.tQOK5'4F CP M • C3 I a- of IOftw.,. if'ldud9d -.,- . = - . -"'" "60lC24 Tv(M+ ) e 2 ... d58 w ' ' • c.- .. • C> ~-pronMMotCP M 
C.-.onAS100 [2,&33 .... . 1211( ,,,. ,.,,. M • 640x400 W 12 e ' . 2,tl40KS'•F • C4 Choict OI CP MN or MS-005 
C.-.onCX·1 '2 .... .... . 1211< - IOX24 M ,.,,. w .. . ' '' 2 2)(32()K51,.f MCX ..... C4 PMCIII, Fortrln M U1JM 
C..FX702P ... c.. . 21( '°" ,co c • - .. ce -·-C.. P8 100 , .. """' 07K ' 7K "'" ,co c • ' . - .. ce ---

I 

C-.iMnC2 [2,,00 - . ... (M+ ) . ' • 2x 1Mblf • C7 'Ctl(:ic)M-.rownllffl'Wwll --· t:3.2U ,.. . ·-3201( 132X32 T, M w"' • 3 ' 2XIO()K5 1,of CPM e C17 CW...modlill~ ..... 

""""'- 0 ,79< - . ... ,.., TY(M+) 2 2 " 
,,_,, CP M .. • ce ·crioc.o,1..,,.,.. 

ClenklT ..... Top92S tJ.106 - . ... """ 00x2' M W 11 e 2 2 ,,_,, CPM • ce W-=:tiCll.illorlhrt 
CialumblilPC1eoo.1 0,302 .... ,n 1211< ,.., IIOlC24 M • 640)(20() W 10 • 2 ' • 2)(32()K5',.F CPM , MS-OOS .. • 11 

,.,, .... _ 
"°""""""VIC20 mo .... ' "' - 22x23 Tv(M+) • 17tx151 w. ' ' . ....... .. • ce v """""""° 

' 



~ ... "" .. ,o ' ... ..,,. Tv( M +) e 320)(200 w. 3 • ....... .. • ,,. Goad~tor-· 
~ .... """ .... ' ""' - .. ,,. Tv(M+) • 320x200 w 10 ' ' 3 ' . ....... .. . ,,. A--.bv~ 
Commodore401S .... .... ' . .. 32K .. ,,. 

"'' w '' 3 • ea.-. PETIXlS .. • ,,. ,.,,, PET 
Commodore710 [1,14' .... 2 ""' - ,,,,,. f ,M w 10 ' ' 2 1 • ...... .. . ,,. beelDntlwtit ~- [1,129 .... ' 321( ... ,,,,,. T,M w '' • c.-. PETIXlS .. • ,,. ,,,,,.._PET ~- [1,374 .... ' ... ,,,,,. T,M w '' • C.-,,PETIX)S .. • ,,. Fulve~PET 
Commodore~ Ptit IK)OO [ 1,719 .... 2 - ..... f,M w ' '' 2 • c.-. PETIXlS .. • ,,. Tooofhr.-.g9 .,. "'·"° ""' . ... 2SOK 00,20 M W 20 ' . 2xll65Ks• .• F e C10 """""'OS 
~ £5,137 - . ... ,,,,,. M w 2 1x10Mbatl+1x350KS'.f CPM .. e 110 ,~. 
c.om.t~CP100 C2.IIO ""' . ... ''"' 10x2• M w 2 1 10 2)(390KS'oF CPM e C13 eu..-cPMmcro c.,,.30 '120 .... 30K "" 40)124 r, • c • - .. C14 ... ~ c.n... "" .... " .. . .... ,ox2• Tv(M +) e 256lC112 w " ' • ..... M2 IOld•t340kil 
"""'"""'- (4117 ..... • 2SOK .... 120,c«) M ,,., ... W 10 2 ' . - Po Kl AA.,__c_.. 

~CIOOO [4.5'2 .... ' ... ""' 10ll24 M 291))1112 w " ' 3 11(1()Mt,$1,.tf-t-1x1"*5' OOS.CP M .. CIO ~ .. Aps)ielOftwa,• """-'"3000 £2.242 - . ... ,,.. - . 
'' 1JC!IMb5'·.H+tx500KS',.f CP M CIO ·r .,.,,....ownc:tooe 

CP1100 £2.030 .... • ""' .... (M •)" 2' 7 2X31iOK5'•f CPM16 Cl3 ChooN..,....ownlefmlr\lll c-s ' £3.02S ""' . "" eox2, fM+ ) • '50)(736 W 20 . ' • 2x380K5'•F coos.c.om Cl3 
..._ 

c--, £3.000 ""' . ... ,,,,,. (M •) W 20 . ' " 2X3IOKS'.f' coos.c.om Cl3 ---°""'*""' ' £5,170 ""' . ... ,,,,,. fM+ ) w 20 e " 2x1 2MblF coos.c.om Cl3 T 00 end Crom.c 
OAIPC - - 2 - eox2, T'l(M•) • 255x335 W ' • c- .. 09 

___ ...,, 

°""'""""~ , .. , ""' 2 ... '°'" Tv(M •) "''"' w ' ' ' . .. o, -·-DEC~ IOO t2.71• .... NA "" 
,,,,. 132x2• M • 9601(24(1 W 20 • 2 3 2 )(4QOK51 oF CPM 02 eomp..,, tor IBM PC 

DECPC32S £3.000 ""1113 NA 2SOK 132x2 4 M • teC)l(24() w 20 • 2 ' 2xol()()KS• .• F POS 02 Mnl'lffllCl'O 
DECPC350 £3 .... ,..,,n NA 2SOK 132x24 M e 960x240 W 20 • 2 . 2x4QOIU1 .f POS 02 -·~ ~l~MDC-01 1 "·- - . ... '"" (M +)' 3' ' 2K400(5 1,.f CPM .. a --~ I Coque, MDC,012 t:l.e1, - . ... '"" fM•)' 

3 ' ' 1x.tOOKS',.F+b:SMt6'<H CPM .. Q "YouchooNlhe•nw'IIII ~- '7.2SO .... 3 321( ... IOX24 M w" . ' . 2x1 8Mblf """'- .. .. """""'OS Doa>Pma, t:3.3'2 - . ... ,,,,,. M w .. • 2 7 2x400K5•..F CPM 03 """""'""" OMS,3 t:3.57$ - . ... CM•r 3 ' b512KIF CPM 04 "ChcNc9ot~ 
OMS~ ra.210 - . ,,.. ..... fM ... , • ' 2x5 12K&F MPM 04 "Oeorlndlon~~ lh<t 1000 £3.003 200 . "" ,,,,,. M 132x28 w 2 2x:JOOK5',F CPM 05 SlwidardC PM mectW'lt 

OMS ... t:2.1!175 - . "" IOX24 M w .. 3 ' 1 I 2Mb5'•F CPM 04 ---·-32 £200 - ' 321< 041( 32Xl6 TY(M•I • 256X 192 W ' . ' . c- .. "" fantlwcobJr~ 
Ou--FM t:5.7'4 - • ... "'" ,,,, .. TY(M+I w . '" 2x1 Mb5 ' ..F .... ._ a.co C3 

.... _ ·-· £2.702 - . ... l()ll24 M "''" w 2' ' 2)(500K5', +f CPM .. M3 lnc:MINWP SS~ ....... ., £2 .... ,.,,. . "" l():,,;24 M 80ll24 w ' 2XI Mb5 ', F CP M .. M3 lncMIN WP SS tottw.e ........ [4.190 - . ... l()ll24 M w 2' ' t:,,;IMb5' of•lx12 !!MbS'·• CPM .. M3 lrd.dN WP SS IOftwwe .... ta ,'97 .... • ""' ""' 
,,,,,. M • 720X)52 w" '' ' . 1x1""5' .of•lx12 SMl)S•, MS-00S.CPMl!l6 M3 . M.tr..,_, IBM copy 

E~1000 £2.045 • ... M W 10 2 2 2x~•, F ·- 0 7 MicroNl:wel&OII 
-HX20 '"' "301 ' ... 321( 20'4 LCD 120x32 W 13 2 2 • - .. E2 ---Ei-,OX10 [1,995 ""' . ""' ,,.. ,,,,,. M ....... w" '' • 2x32QK5•·,F CP M .. E2 ~r~lorVeklocl ·- te.042 - . ... - l!IOx24 M ,.., ... w" 7 ' '. lllSMb5'4tfx750KS',.f CP M.MPM . T..-tioOOS .., , .. --........ £2.045 ""' . ... ""' l!I01C24 M l!IOx24 w. 2 2x320K5',F CPM.FdDOS .. FI """"'-""' Fonune 32 16 S 2 ..... ..... • .... .... l!IOx24 M • 1024x1024 w ,, ' 20 2xl!IO(lK5•,,F """ • 0 """"'' ..... F FMO [1.150 .... ' - ,.,,. CM•) • '540x200 w 10 '' . ' . Flo• .. 52 Goodlof~CWliPllCI 
FUMe Compu.s FX-20 C2,15e ""' • ""' .... ,,,,,. M ... , ... W 20 ' 2 2lll!IOOK5',F CP M 1!18, MS-DOS • .. SWonaPfQffllN 

°""'' £330 ""' " '"' ... S4xl8 Tv{Mt) 128X48 w '' ' . - .. • L2 Cc::wnoeliblewllflTRS801 

°""'' £299 ""' " "" ... S4ll l6 TY{Mt) 12lx41 w. ' ' . - .. • L2 -- · Gonom tt.lt7 - 32 ... l!IOx24 M 1eoxn w. '1 '3 2x70()K5t, ,F -DOS .. • L2 CPMcoet1•lCIJ• ~- .... ""' 22 ... 32K .S0X24 Tv(Mt) e 1tox96 w. '' 2 ' • - .. L2 ----o.n.,.'n...i. ..... 2 Cl.719 ""' . ... ""' ,,,,,. M 1eo x75 W 10 '' ' .. 2X «IOK5'•F CPM e GI LowcoteBntleh-
G6oba 101 tU50 .... 3 ... IOll24 M W 20 3 2X325KS'• F CPM . "' Worctlt#pllAMail 
~Model110 t2.070 - . ... ,,.. (Mt)" e 2' ' 2x380KS'.• F CP M.MPM2 • LO "ChooM ......... letffWIIII 
HaoMI.Modal 2110 ...... - . ... .... (M+I" e 2 ' 3 IX3'(1(5'..F•IIC21MbH CP M.MP M2 • lO "ChooMwu-•l!WW ·-~ £2.004 - . ... '"" ,,,,,. • ,.,,.. w,. • 2 • 2x32QK5•.F CPM .. • HI 

_ ... _ 



- ·-- -- · .... 
f I I j I I 
I ti~ 1 I I I q I ; 1 II t, w I 

,:1~ : , !1 a 11', ,j ! 1: 
r._._---...Hlnet [10JM12 ZIO 4 S4K 128K 80X24 M W 34 e 3 1 I 1xl1MblH CPM HI •---Mtwo,1,;ITll!CtWW 

"""" [183 C.00. •A "" , .. "" (M+) c ' .. 1.3K C*O,...,., ... .. H2 --HP .. t2.3IO ""' •A "" ""' 32•20 M ZS5X19' w • . ' ... - .. H2 -HPIOA [1 ,5'1 """ NA "" "'" 1())(24 M 5,,Mx2~ W 2. ... .. H2 CP'MopllOCW 
HP87XM [2,571 ""' NA '""' .... 10x24 M .... 2<0 w .. . ' '3. HPOOS .. H2 ---HPSeriN 100, 120 [2,302 ZIIOA '" "" IOX24 M aox2, w • • 2 CPM .. H2 Top end HP b1.11ir1N1 avtwn 
HP SeriN 200 Modll 16,f. t3.212 ..... • '"" -..... M w. 2 ... H2 "°""""' ..... ...... [4 .310 ZIO . ... """ ..... M ..... w" . ' 3 2x403K!v.F CPM .. H3 S&lndardCPMmicro 
IIMPC 12.302 - " "" ""' ..... {M+) • 6,1())(20() W 10 e • l x380l(5•lof MS.OOS .. ~ $1ow,,,turllliatll9 
ICLPCModll10 [2,,.. .... 3 ... ,... 801(24 l'l(M+) w" • 2 • 2x700K5"4f CPM .. " R.wetldl8oll 
ICLPCModll31 t•.'31 .... 3 '""' 

,... aox2• (M+) 80•2• w" • • • 1 x250K5Y.F + 1 X 5MbH CPM.MPM .. " Mullil.lNl'Bllc:llboJI 
ICLPCModll32 ..... , .... 3 ,... IOx24 {M+) 80X24 w" • • • li.:25QK5•1.F•tx5MbH CPM,MPM .. " T09ol1Clr.,_ 

""'- [1.985 ZIO . "" ..., T'l(M+) 2 " 2x4QOKS•.,J' CP M .. - "Oeoetldlon..,,..,.... 
IOTed'lklN '2.538 ZIO . -- aox2• M • HIOx7S w" . ' ' • • 2x400K5•.F CPM ~ """'"""" IMne 8ulineu Cl.'81 ZIO . "" .. ... M w • 2 2K400K!i'I.F CPM - ... CP'Mm«:tw'II ITT- 0 ,105 ZIOA . "" ,... aox2• TviM+) 80)(24 w • . ' 2x280K5V.F CPM.BOS " Top..i~-.._,.,,. ... ZIO 325 3K "" 32x24 Tv(M+I ..... c • •• F, " ~Fontl"*"""' .....,.._,ooo 0 ,450 .... • ... aox2• TviM+) a:>x24 w •• 2K250K51..F - K3 '""'"""" • Cl.CM~ ZIO . ... 10x24 M w . ' ' 2>c20CJKSV.F CPM .. C'5 AponlDll~mterw,e 

-K2000E [2242 ZIO . ... aox2, (M+) 10x24 w 2' IK300IU ".F CPM .. -............. 0.795 ZIO . ... ,... 10x2• (M+) 10x24 w • 2 .. 2X1Mb8f CPM.MPM .. ... __ 
-830 [1.963 ZIIOA . ... ...,. ""' 1eoxTS W 10 e • 2K350K511.F CPM .. ---- C2,012 ZIO . ... ..... "'' 1eoxTS w •• . ' • 2K350l(5 1/.F CPM .. .. --Kor*onRSIIO Cl.308 ZIO . ... ·-..... M 251K512 w .. • 2 I 2x303K511.F ..,,_ .. .. O'SCPMbeNd 
LS>M3 '2,064 ZIO " ... IOK2• M ..... w " . ' ' 2K200l(5 1/.F CPM l3 I Bla,Brilleh.ndCPM ,.., ... £2.•n .... • . ... ,... ..... M 1110•72 W3' • 2 ' 2K400K5 11.F CP M 18, CP Meo l3 Z80 k:lr MNI IOftwln •-vrsv-... [2,003 - • "" 

,... 90,..2 • M • 640K21N W 12 e . 2K1Mt)5,,.of CP M,Ms-005 .. u -M-...... ,..,. ...... "·"° .... 3 ... ,..., ..... M ..... w • . . " 2K12Mblf MOS.MOEX .. M2 "°""""' ..... 
MICfoFlve1000 CS,175 - • ,,.. 

"'" ..... ,.., 
512K512 W 20 • •• 2 2x1MtdV.F+lxl lMb51/ F2 "ChooNyourownOS ........ ,... [10,350 - • '"" .... ..... ""' 512K512 W 20 • • 3 • IK10Mblf F2 "ChooNvo.. ownO S - [1,1.W ZIO . ... .. ... (M+) 2 lx200K51/.F CPM ...-Q "Tem"ll'IIIIIXlra 

MlctoeoluionBriblt'tO.,,.,. [1.8'0 ZIO • ... eox2, ,.., 8()K24 w" . ' ' 2X190K5'1# CP M ... ·o..nu. botl\&ll.lre1 --. .. CllO ..., 
"' ... ..... (fvM+) w • ' 2 • T .. ... -· . .,. 

~SXIO £2.75' ZIIOA . ... ,... ..... M ... ,. w •• • 2 2K~ 1/.f CPM .. ... Sdatlt,tic~ 
-M200 "·"' ZIO . ... - (M +j" 2 '" 1 K 1QMb&i+ 1 K$00Uf CPM .... 02 "TemW\111 '*1,IQd -·~ [2.0,0 ZIIOA 3 .... "40K24 M 24C)K24C) W 32 • 3 3 1K32()1(5•.F - ....... F3 I ~ 40-dw&e:* tcrNn 
MonlveOCII I O 0.162 ZIOA ' '"" ..... M ..... W 32 • 3 2' 1x320KStaF - .... F3 --MullMdlMPf"H a. ..., '2 ... 40K24 Tv(M+) • 2IOK192° C ' ' . - .. SI .... dc:ornpMitMt _, 

[327 ZIOA . 2K ... 1&K4e TW'(M+) ..... w • • NAS,SVS .... LO °"'-_, 
""' ZIO . - 1ex'8 Tv(M+) ..... w .. HAS, SYS .... LSFtlhe~NMcoo'I 

NECPCOOOO [1."54 ZIO . ""' "" ..... M • 190K100 w •• • 2 ' 2K300K5hF CP M. NEC, DOS .. .. &.c*bcoklurar-.:na, 
New8'.w1A a. ZIIOA . 32K "2K ... ,. TW'(M +.) 640K220 C 2 ' . c- .. 03 Atoe of~ ......... ,.,,. [2,711 ZIO . ... .. ... M 640•2<0 w" ' • 2K380K5• . .F CPM ,.. ..... _ 
NorflS--Horizon [2,29< ZIO . ... "2K 2' '. 2K380KS 1 .F ......... DOS .. ,.. "ChooNyourown wmnai 
OEM Orion Cl,302 - • .... -..... ,.., ....... w" . " • 2K50QK51;.f CPMOI """' 00 "Ful~mK:tww 



IO~SS~itfllO««iii!?!~~~~;~i;ii~tll;lllll~i~~~g~p::::::~ 
••••••••••••••••••••••••••••••••••••••••••••• 
, ,,,, t8ai ,, ,, j ,,,,, ••••• ,,aalflf ''' •••••i••• 

...... n i iiitiiiiiiftlil ~ :~:N::!!!~1!!~: 
E 

•• • •• ••••••• • •• • • • 

•• ••• • •• •• •••• •••••••• • •••••••••••••••• 

•• • • • •• • • ••• • • 
22 f222· 2i!2i22j§ii222222222§§22~~2§2j222i2222i2222~§§2 
~~ ~~~~ ~ ~~~~~~~ ~~*~~~~~~ -~~~~~~~~~~~ ~~~~~~~ ~ ~~--~ ii. i&ii" ,. iiiiiii. · iiiiiiiii iii&&iiiiiii' ~iiiiiiii~aii 
~ I Rll~!!lll~!f ~l! ~~ 1111 ~fll! I !I~! 
li~tiii~lliiiliil~~~ill~ltti~~li~!~t~~i~lll~liilit~!J!I 

illisil 111111s111111s1111sl!!llll!IIISSlllliSSillll!!S 
~i~,ij~~§,-!~~s&!i&~~!~!~§~;s:!~li!~!Ql~i~~·~~!~§-~!~§~a ddcwwOwCOwdaatiae~eOwDDaaauewwaww awwaoee~ee3aeOww~W w~ 



""" 

Tex.~ Tl-99 U. mo """ 3S "" ... 32')(2,1 T't(M+) • 25$X1t2 W 2 • 005 .. - T5 

TI "" , ..... """' . ... 11))(24 .. 80 )(24 W 12 ' 1x5Mt:6' .H tJCSO.P.PX10 TS 

TMK332 t2 ,2,2 - ' ... 80)(24 .. 190xN W 22 2 ' 2 X32CIKS'•f CP M .. .. 
T- t3 ,2U ,..,. 

" - 00 • 30 T,M • 640 x2Soe w" ' ' . • 2x40QK5•,..F CPN .. TO 

TOlhibmT·100 [1 ,900 - . ... -00•25 T,M • 64011200 w • 1 1 1 2 2lo:25el<.5'•f CPM .. "' ToetbT·200 t2.242 - ,. ... 80X24 .. IO X24 w" 1 1 2x256KS'•f CP M .. "' Tr..-nlruec:., [1 .913 - . ... 80x24 T,M 640x2M W 2 1 1' 2X1IOKS' •F CPM T7 

Trlnllle8C2 [1.949 - . ... - 80x24 .. IOX24 W 13 2 1 • 2x~•.F CPM Ta T F--..ci.tiNblectwacwa 

T- • [$ ,744 - . ... 100K 10x24 .. w • 1 1 3 2x 1 2Mt>8f MPSL-805 T11 llnnradliblielOWll'IChNlilfditk. 

v_, '3.002 - 5 "'" 2561( IOx24 .. • 640X312 w" 1 1 1 2 2x630K5 •.F CPM.CPMN .. M .l~~_pNUd01Hllt 

Vidol'IOOO t:2.T&< - 5 12tK .... 00•25 .. 000'400 W 7 2' . 2Xl500K$' •F CPMN MS-005 .. "' Wa'1SO .,, ... tooOO • -1SMI> 00,25 .. 400,300 w"' 2 1 1 2)(f1&1(5F MCS .. 510 

w.._YD1110 [4.02$ - ' 12tK - 10x2 4 .. e MOxS24 W 21 1 • 2x 1 2Mb9F CPMN .. W2 

Xe,oxl20ModlilU £2.415 - . ... IOX24 .. 102<'1t512 W 2 2 2 21tHIOK5'-..F CPM "' Z....etl 120,-22 £2.978 - ' ""' ""' 00•25 .. "'°'"' w" 2 1 1 1 5 2x320K5'•F CPM . MS-OOS. ZBIIIIC Z1 GtlC)hoC:t~-lultll ,..,.,,...., , .... ZIO 25 -... IOx24 .. w 2' 1x 100K5'•F CP M .. Z1 CPM~ , ..... t:>.400 zoo . ... -00,25 (M•) 00, 25 W 11 10 1x6Mb5'·.N..-1)(2!!0KS' of CP M, ~ .. MS.l~~mulli-uMr 

DISTRIBUTORS 
A1 NiOlfl~, ~ 245,200 A2 A401 (UK) Ud, 01·1M9 1272 Al Adi Ud, 01·9414881 AA AlfNfc 0.tll , Noningt'lern JI ~ C.,,UC , c.mtwldg9 313479 
=:..~~~==~~74201 A7 AC'r,021--4S485aSAI """ ::,::, ~~~~~ 1m; ~~3~~sc--~-4762191 K4 

~~ ~ra:.~~-~~ 1:"'=~~1'5~~~~·.:~ ~~ 7~~ ... ==~.:=~=~~=~ · W~23411 L4LogicaVTS.01.Q7 
Cl~ ~·Lk'I, 01·2787$37 C2 ~~--Lld. Recktdcn291:MC3Computer A.nc:111ntia. £ghlm36455 111 MicfoAP\.Ud. 01-e342M7 M2 ~EnginN,,ng.~T7S482 M3~01·9034372 1114 
C4 Canon(UK) Ud. 01.fi807700C5Cwnpui.t ~l':"10"r.ioi~3150e3 c1 c..o .o, ... so9131 C7 CUUBM:troncslld , Mlc:rololulion.~Not10n325e 1115 ~Comp.,liM , 01.fi1 4691 Me Mtcfo~Lld.01«127405 117M.ntl. 01-to(I 

~1~J~~~~~-=~~~~~~O~ :,1~~~ 00ComJ,u1e,S~01.ffl1137 

t\~~ ~ro:::,,.Baliloon41841 4C15 CKComp.w.Plymoulh7I0011 C11CounttyComp.,ltrs,~ ~
1
1~ =~:262UN D2~~~l~~;~ O) o.t,o,n,.Comp.Mt.MlllonK.-

0 1 0..C..061-9'12381 D2 DieUd.~5e20003 Olgioo, ~78172 D4 o,g..~~· ANding:3431185 Pt P.....:.nica....-uEquipm!"II ~~ PronlOE.IM:lronc~. 01·~6222 P3Ptllllp9eu..t:S)'Slernt , =::.~i:~ ... ~..e:-~~~700 07 0...o.n.-ll .01·5127 DI ORG ~~Polibon~J:'n W.0.W.2"741 P5 021·7453033 

E1 Enoolll S...,.,._ 01,YG i687 E2 E.1*ll'I fUI(). 01·9028M2 !3 EQl.dlll, 01·739 2387 R1 RM Ud, 01.s:Met:2~ , RNdif,Q 712158 R3 RNNrch MachnN Ltd. Odord 2•98GI R4 ~ X,tto,c. \,I_Xbr'IOgil 51137 
FI F-=-:Addolld , MedWay401721 F2 FJ¥el'ld'lnology ,Uc:hfielcl5T701 F3 FICor<l. 081 ..... 5T718 F4 AigtW.ENClfOna S1 S8nonElecrona. ~1388 S-2Stnng~ 0!-4N7S7 1 SJSN<I Bmwnhlll371151 $4Sherp 

~~~26321 02 0.C.. 01.Q93758 03 ~8u&lnNIS~.01· ... 3190104GlobeBu...,_. ~ld?8=~10St~..=:i:m:r-z~ QO~a,4:~~=:=~ SI 

~=::-~~-<6280111 H2 HtwttttP~ 0,~13100 H3 ~()l(kwd726&44 ~~~ T=~~~c,n:t,~ :3 T.ndb9fg.~i"r'~tn0y~.O~!l:'$240 
lt ic.n.CompuNWSysliMna.01-485557 4t2 lnliM".m~~Ol4755325 Q,:rt'~ .RMdir,ge&l111 M n TrllrllMC,8rlllOl2T7'62 TtTRW Dellc:ornhttr~Ud .~ T10 TOI Br1IIOl74~ T~ =.o..Corntnerc» . 

~~ ~1;:.~~--==3~~~w..SelN~~:~~~ci.ta ~.:,,::~ 
s~o1-M01599 z1 z..,...o.ta 



ots of micro magazines 
pre tend to take compu ter 

games seriousl y. 
But seriOttsly. as a person 

with th e perspicacity to read 
thi s inagazi ne, you know better. 
Yet you sti ll want to p lay game s 
with your micro , rath er than let 

your micro play games with you . 
So that 's why from July 

onwa rd s. you can buy a specia l magazine 

published by VNU called 'Personal Computer 
Games' which wil l he lp you do jus t th at. 
No matter what micro you own , 'Persona l 
Computer Games ' will tell you everything you've 
ever needed to know about the games you can 
play with your mi cro. 
And the wherewithal of playing them. 
Make sure you don't miss out. Shoot on down to 
your newsage nt , or use the coupon below to order 
your copy. Now! 
And start winning, win ning, winning. 

lo ~ n:=. h:: e :: e': a :' w ::O:' eo': ut~ o= - -

I for£t.35(P&Pinclusive) 

D Jenclosemyposta .lorderpayableto I Personal Compute r World for£ t .35 

O Please debit my American Express/Access/ Barclaycard I (delete where not ap pli cable) 

I Aooount no 

I Signed 

I 
Name 



....... II.an• pnnlOUI ol Apple pl'()ll'Jm 
rnM for TV 1 °""" BOC 8. ~ 
rwobk-111 ~¥Cr btt111 pabh~ Tel 
John 020229623J(8ourncffl0Ulh) 
Mart WCS, ~ liandrr,, . Mk'«*h, 
Dtkllldc:n . Pitb.lh.. Mrwk Comm.and, 
Vang .. ard, StJr MIYden. Bcn.k, 
A~n 1 .. re S..c,trm,n, llo11l1lled 
llww:. Suf)tr BrutOI.II. Ou1U.w, Com­
ba1,ro,.·u. !140 Ttl O'J'OJll6917S 
M.t ¥01DJ idt,1,"Jrt Ccaupalc. M&­
.. 1c Command, CO udl. Preppt fl S 
SSAE for dc:wb IO Y Pctiw.lj:. i, 
A l!)('n Road. Retfont .1"'o11~ Dl't 22 6JD 
11CllfS 11>o1111Cd,MOdlWJrc •"Jllled lo 
udu,!tfC,'buy Vit·20 i(){t• NC Jho 
..,nled for BBC toflW11re Ttl Man111 
()ll()924 «M921 (afm6 )()pm pleaw, 
SMr, \tZMJK ("8 K). ptv, Oo4 miltn •, 

pm11tr1nd1n1crfM."C1mot "'"'"' + 
f lOOl:IOft•11re 8np1 nbltya1UOOono 
Tel 01"'913'1J(e•Tn1np) 
MM VCS pM 22 tartndJ'n ,nct,.,d,ns 
P..:-rn.. Dtkllldc:r, Kaboom. A!Ur· 
OQ. Miwk Ct')rllll\lfld. Space IM» 
C'n CostoverUOO.• ,h cttpif150 Tel 
Ot-%9S25S(btforet.,,,.) 
C..C.P B-300Penonal, 8MfClftC'l"C01ble. 
ptM1ablc, bu,h-111 pnnltt. CJ!,l;(IIC" lfller­
race pMWblc. 8-. pmc,. K'ICnl1ric: 
a,,p!ICllhOIIJ ()fftr 1nchldn m.an..al, 
ffiar,c-r SA E. for info 189 Tc:rt11n. 
11A MC"JCnbPutRoad .~N WI 
........ hchrd IIP~I CV P'oSJl'I"'"· 
aMc: alaiU.IOc' •1111 ard rtadtr and 
rw1n1e,. C",«11tn1 wndit..-., 111,Pt w:U 
1oCpillillltl'y.£2'00.,..,foranc-qu 1pn'ltnl 
T<"I P,H?O'l9(afltf7pm) 
IIICl l?+ DFS-tSft uaandNdn•-e+ 
Word•nt .-ord fWOttW>r + APIOOA .,__,.,c,, pnn1 e1 + O\'tt UOO MJ(111>-.re 
\\onh fl,200, acu- pi fS50 OW) Tel 
Kc,,111 SIAll!us7'1?41(n-cr11np) 
N l2K 12,n ~n C'HW:UC' pb)'C'I' , 

1ooll 11 l)pc rl11p. 44 prop11m~ ,nc 
ArClllk<. Pc:1C'hn!. Ill, monllb old 
1m!Naib1C' ro.dl uon R t~ 
offen. Tel OJJ?~'iMOJ 
Mart«.IO~ .... _rour-,i,,·o1c1 ..... ,~ . 
1n1 K«vr;k-r. B;t'« tlllrlr!d,c-. 111ao1u1aoh. 
an;.f0\C'f40P'uar""'!.lonp \t .. ,o1..cll. 
{lWQOIO Te l D"Adn.-(OJ8Z)7M5'4 
lll l I~ rumpk1e •11h INlll'JII and 
~- 25 1~ progn,m~ rron1 J O 
~to.n.l<"rM- 10 .,.,orlJ01p.1Hfor.CflS 
T<"IS.l•-er!>lont(Ul?7)~7~ 
TIS-el 11>1th nc• mo,utor. tlllow:lle. 
<;,Ol,ln,d. h1-rc1. boob. 111,;,1niuh \ uy 
br,c- !iol111>1tre rolkclK!II Value 
U ,lll,I+. At'c:C'pl D'IIO V.11hw1 wfl 
...-art Ok) l'C'I Loni t:.tOII (0fi07(,I 

'''"' ZUI lb ... pmn 10 '""°" LAC'c:flc-nt 
pmc,. , t 10 /1.lomltr \1 ~. 10 
DtkMC1e1t Tel v .. ,,,onOJ~ 
....... APIOOp1'1nltr.(C"n ll'Olltn1n­
ltrf;l('C'•llh~.oid),.._.fflOllth)old. 
blllc .-..t. !11 S HIK Roc l e1 R :ildand 
Arao:k Ariao.. fbndl Tel Bro.Ml· 
"u.(0102)691-l)IS 
Vlt,.2tS.,.pc1~raortrldfc,boob, 
-,.n&b.C'IIMoCl!eiOft•11.rC" l.l,:,clk nt 
l.'Oftdluo,11 bo'N. Mo new. ql'K"k i;a.lc, 
UOOQOIO Tel A<bmOIIOl-727'\fiOb 
,._, M7JllK 4llK. c:KC'ikrlt rond11.:M. 
mlKh dt•1trC' lndudin1 PxmM. Fro,· 
,c-randP'Hca lF orthillndtew:ralBawct, 
MO\t lDIH\J andiun11ah. 7..tll ,\»('ml). 

k, ..,,h CUW!pilhbte "'-'""*'. 020 
ono Td Chc-lttn"-n (02'2) 2.JO'JJ 
TIW 4A for Nie: Ill(' ~!'CC SoccC'r. 
ln•,lll,l(n.,Y anl:icc-rn"'nu..b.k•. 1hrtC' 
montht'<Jld At'c:C'ptflJO Tel 0&1-$ll 
i\?2(•n- l rnd!.or1f 1erflprn ) 
Dl l t~ ~bpl,n l tJho,lrd. rnuwil. 
kilds., P')'J>"('f p;..t. rnodtfltd lt)bo,&rd 
port , Ill) pmn Fun •·orl tn& order 
V.onh fl~J. :h&11'1J Cl200IIIO I d 0632 
8.S2455 
w.-... 16t,..LX/,I M.A \1padlflrc:ati.lll ­
abk oo,w.111..-.. 110 ono TC'I Cro111>ky 
(0?9.)j3!42(}1(M)11mt) 
IMr, ML.'!OK, one )'('Ill okl, Uttlklll 
toftdlllOII Soh•1tft -,~1111 8MfC 
Tooll11, Cht°", \l1.1ndl~ and Sa-.mt,. 
lt1nm1oroaraomm1n1lfliln11;A,! AU for 
OOO Tel MO'fl'e.02K.H1"'4 

PCN Billboard 
L,m 'SIC. fltlj, bon~I. M new Ahtl 
boot,. m;i,nl<ill and wll•1tre r lt T~I 
O\.J994.l21 
IIC M lffll ~ SA.lpptr PlanttOld, 
R«lrt Raod , Me, con Amtdai'ns , 
Momte-n..allforOO Stnd10EPS 
M.ad:tMa . Pandae Hoose, Ftshtn 
Wood, Sw111111fd*, AilOOI. Serb SU 
OJF 
Mart@tO::lfor• EM T JllfflboJt1 
"'k>t. $l;o; •-«h' old, QS_ Tel- 04tJ 
2ll009{afierSIS,..Mm·Fn) 
.... olfer•A uri400 (16 K)w,th 
~ .II\JIIWlll.~.rerorditr and 
M,Mr 20f9'er. Prtpptt, Ba1a BIIJ&IN 
paDntttd,£160 Tel lluh.am61)42'1.M 
.... MZ-80K "8K , 18 months' oW, 
lftd\ldcs boob._, IIOCts, JO)l,IICI: and 
Ept,On pr1111er Cllrd, £?40 ono T el 
M1h0fl1Ce)'ftts(0908)6n~ 
SMr, MZ..SOK tofl•-.re 10 ,'Jluc of 
UOO+ lncludn Wordpro . Ctk, Dai~· 
b.C'. Fonh. Sup. Dnuahu. Bnd&c". 
Olhc:lkl. The: Valk) e1, £7~ ono T el 
0908tin»1 

Ulll l1 8KRAM.~.)00'60()8AUD. 
\.': Mu . ,ound, ,0,~"h ......... 0u1p,,1 
port.11IIIJlbC'rpad.m...nyp.mn. Forth 
(100 ono. C~ M ~. 'Vltlw,-11 
GardtriC'ilyJS9f9 
..,_ , ~.,.11h1wodiJi:Jnvn.pn111cr • 
rdc:rtncc"J~111,ntrondotio.,11• 
.1011trd rompt1,0011 pntt c1n ono 
27 8k111ht,m Pai\. Roed. Sou1h 
Croydolll.Sune) Ol-686s.471c,Tn 1np 
Ac.- AP·IOOA pr1n1tr, £2.)8 ono. 111t 
P"ftCr.fnc11011fttd.dlftla:rftr.C01111CC· 
IIOIK+m;i,nu.al T,wo....ah<IW.•-or\1ftl 
p,:1fo;_,1y T el Mcdll>1tySlm1f1er6pm 
(P S induda w:r«ndump) 
MM a)ffllp11te, ao,t nd gn. Defender. 
'Vlinrd of 'Viar , Jllfflbo J~ puot, C<"n· 
tspedc ,K·llazyShoo4-w1. MiwkCono · 
maftd,A:llttoods (I A<"ath Tel (02$1) .,,... 
ZUI pi~ 16K RAM!*'L plut nu.nu1,I, 
kM. pflK()vl('b1ha, Scra'"blt All 
bowd. u~lklll rond1hl)n A~p! f.10 
forq1,11tl'lilk.Nootfer,, Tri ~11.0224 

"""" 
The overwhelminc response to PCN's Billboard 
service is causinc delay in publication of some 
advertisements. To solve this growing backloc 
1nd to cover some of the publication costs we 
1n, now charging £1.50 for each Id. Every fonn 
n,ceived at PCN's offices, 62 Oxford Street, 
London WlA 2HG, must be accompanied by I 
postal order or cheque for £1.50 made payable 
to VNU Business Publications. 

VIC:Zt dl""lln.: .Sarp 2.flS; \ Ql,(S; 
K,-i y K°"J. (A, Ar,;,ad~ 0; ~ 
S.or•. t2JO. A~ Anacl. £4. or 1M: 
lolOO Ttl OJl·~.SO~?.lJ(t, ·en,fll)) 
1i111rs \lono.pot y. U~. Po.'Cf1t111n 
Voc:odllr, fl90. or part uchan,c- for 
APl)ltromputer•1thdt'1.dm ·e !,41.1an, 
59Sar111M1klte\llload.LOl'KlollSEl2 
Tel. Ol-2"4JW.nl8221 
...... 12, mrnpklc: •llh ,o)'!>IICb 
unridfc. prnn Cll-lln. original boo• 
1ndmn,cw,f1SS11h,~111dvdc,iloli 
ofbool., \h S KWlln 25 M1J1on ~OM. 
G~vn<"nd.Ktnl Tei CM7A~ 
M..t t1..:h1ncl.Vlk('Qf'IC'r•t1h fi,T 
pmn.U.or•1Uiwo,pforAt1,nboob 
AkoC'a~'C'n,,bylit1,n,U Ttl lbrtlr­

pool-
....,., v,ooo v~ «-*' p1~ 
~tclltteAtt.rlandSlHftClorCW)CO, 
bo.ltd, five mon1M okl 7 l:.Rbourne 
0r .. ·r, Belvedtre, J..<"nl T tl ... ,.. h .... , 
Ac.- A10tl!I, f1,1tly c:,panded. lob of 
tofl"'111't.C'Offlfllcl t•t1hor 1gtr1itlf*'\· 
i91, -u.11. kMh. PSV. rroar­
blu1. rnapnnn e,e B:.n111111 for t 118 
Tel O!N r ..,..•Ol-"72J.w7 
Vlc20+eas..c 11c:lkd +J KM.A \tp.Kl .+ 
f'ilO i.ofl•-.rr lfldwir" Qlrtndgc,; + 
S..c,tr LIJl'IIOtr .+ fO')~K l + boot; 
Worth C,O, •II tC'I £200 Tel Y«L· 
ltt1re.8fitdfor d ~Al!IJ 
IICl 120S .Mnc • .ptu)ncW 
a,onp,,tobk-ller('(_\)fd,:,f,booliand 
,\ro,-,lt p~; °"II Ill Southpl.C, 
North l..ondon. UIS Ttl 01-8112 4"'4 
(~)h1D<') .01·36827'6(C\C"ll"'J)) 
M.t ... '8 K + rcw«kr . ~d,. 
B- •nd man11.iih. ~· Oden,d,,-r. 

,Oal.u.~n. Gori. ~IO), (- ... """' of 
~b.n. .C~n1,pc,«.Su1Rioidtn.Ptcn1.1 n 
Apple hl\ it, M...selcCOfflmand, ~ 
ln.-adt n. - Mank ca,..cnn, PfoCJllfflll'IC 
~ AllboM"d.lfl11ndr1pa1-.in 
tcc,cwr,,~1tto1luo11wlmonlMolJ 
caa <k:h,·u an)',hC'fc: £M0 IIC"", ••• 

KC'C'ptf4:50uno Ttl 0U..frl71770aflC'r ,,.. 

T.....,_ Model JJ. «lfflf)klc: .,.,th floor· 
i.t<1nd.p;,,p('rl~Jl"11Chllndrcadcr 
E.\tc lk 111 rond1II011 (AY TC'I llemel 
ll e~e.ad(U U 2)07'YlllaftC'r6pm 
U10:4hKboud ~niontlbolJ E..ttlkllt 
~1oonM.ch'.llllorW1lie~f\llO 
APl)lt Acttpt u .-...1 for Q"" l ~k J\;o 
olfrn Td 022.-4-"2iH40('c•I) 
w ..... Lrwn \tX'IUt"I' .1 pnn11.'.1 in 

l()OdtofW!t,on•MhCC'nll'OIMOWIIC'r· 
f- T<"I lk rntl lkffl(MnJ (OU2) 
61'Yl8af 1,:1ficJm 
C-.....M, br;tndnc,11> m.an11»I TV 
and JIO"''Cf k<M.h.111 bo~.l"M,J•r.,bo&J. 
11n•-..nlcdpfl (2:5(l(lft0 (OfltaoctPtul . 
tel 07.\2 ij.U))9 (everunp) Li11kfwlJ 
nc•r\ 1...ihtonc. Ktnl 
~ .oft•arrfor.al.:Aradl.11 
Sp«tre.., Smimblc. Pbnnotds. l11M:n-
1Jn«. GB-lid. T1111tp1c and rn:iiny 
IIIOl'C AIIC? .7'<"11ffi Mit('M-11.1 0 
011>:b<lod TtrrXT , Abcn1llcry. 0•-cnt 
IIC Model 8. rl"' i, MII, MGB 
1110111tor, both undt:rpMrilll'lly,lobol 
tofi:w11r »nd boob . c;~ Gel\111nt 
rc4'0II for ~k Cont~ Sltw: 09?5 ,..., 
Oric pr1111erc;tbleflS,.,,..,1an,prm1tr 
••lh C'e111ron~ 111ter1.« lei 0222 
S68':'24»fttrt,prn 
Wk 2t. a , +15.... K.1111KC'. kny 
\1on..ten . Bo!... Vic:Re•ulw.Jor!,!Kl. 
Aradsa. ffllfl llC Sc-n OOO or ,.,...,.. for 
BB< 8 T t l SI tkk:n~ (07,4) ~B\4 
C:~tl\HIJ) 
..... \1 /.-8'.)A plin m.1n...i, and 111,;,1ny 
~.,..,..._ludi .... P..r-m..n.C'ht>i 
kllldc:r Eop1.-1h)olJ,£400 Tel 
J\;ant•·"h (0270) 7ilQW c:,e111n,s 
M.t .t{l)'lf.)).of1•a,rt. 10 p111C1,, f12 
uchormfort•'QTel 07:t?N,3815 
afln4pm 
Mari pmC' ~1,tlln. 11U or......,;,. •Hh 
IMlllK'l10111.l6-t 32 .... CowOSO.fllS 
OftO TC'I Hn»IMonr:691J06 
41110,Kforwlr + £2JOofd1W11rc.~~ 
nc"" ,n bo~ + 2 ca-11e k.llds Tel 
Orp,flll °" JJJW \\1U h;i,•'C 1oroll«1 
mo 

1K romp111bk Pfllll<"r .St-., Of'tl.480dol -In•. 80 col. 80 ~· hH" ,c rccn 
Wmpt. C('llm,lftic,., tr.tlor fnchc)II 
kcd. elttlknt •"Mlle Dtlt,.-e, ,... lo.ent 
m, ono C.ntC'fbury 7j06()0 
~ Al.ln,odet)ro.nputtr i~ lll. 
10ndc:rparan1«,J)tlft-11canridfci 
I« ZX81·16K !Ind Z.X11nnccr or Spee, 
In.am Robt_..., ?I Sufflmtrfwld ROM . 
Luto.. RN.., LUI I UII 
$1DI bus ta,rd frame and cue. mothrr 
botirdta li:C'fl2cd,c-~.,..,. 
fined, c.e ~ A20mm • 290inm • 
195111111, £S.S illdudln.apoMatC' Ttl 
(021)J$77621ew:n1np 
s,.,ctr.. IOflware: M ttC'OI' si.o...·er, 
Sp«tral lnYWkn , SpllCI: l nn\tdcn 
BooU. Cambndfc Colou.r ColttbOII' 
Over The Sprc:trwn, £1.S al&ofr1ht:t 
O.·e Nc•10ft, J7 1 U.ntar nvm R OM. 
Cwmbn,n,OW'Cnt 
M 16K 8- A caMClte died: pl11t 
11111111M11,...-.toftw-.rect(,.CIOO 
PlubpSumwonll .32 111PbndfC'Road. 
Aykhry.81K111TelA)lnol:lwy86JIO 
bllyercoll«1t 
T1tMI 16K Modrl I. ttil III boil 
EJ«lknt wndlt..-. -,1b ,oft.-.,e $eU 
for(l9STeU)21...,869911«Spl!Att ...... 
Dl l oompl,C'le•·1th1C'k.-.11011,ca:uet1e 
rewrckr ..... u.J11odtapc,£60ono.Ttl 
W'nithnler88JJ06 
1• zxa1 tOftwarc: for we or ,wop • 
.,,.c,I\Odlllf Aitbt Stmu.lallOII, Ou.Ip, 
Scr*"'blt,Bliie'.kCry,u,l,AJU:l'OICkand 
CMlk Adwn1,m, Tel Blyth (NOIU.) ,., 
W or1wopcicclt111SpttcNt1110f1 1.-.rc: 
(16KJ,A8K) MIKI ICI Casio fXSOlP 
pcnotlaloompulc:1'•11bmanv.Jh,ca,ee1-
1e ifl1erfaceC1C",£-400M Tel Ol ·!JI 

"" 4111 L)ll.lt thtce wec:U old , ltOC c~en 
opened F\lllyc"at'tpar-.ntcc . .Ukads. 
mallllllhi, PSU toflw,,rc. 1111...,..,ICd pft. 
un\lKd, aoo no offers Tel Wahham 
Crou2811J(O..-c) 
~1 "8K , new Rom Su "'ff.b okl. 
°""'ftC'r n,ccck cab, fr« ZodiK advert, 
11.1~. on1,1nal pact,n,. £10 OW) Tel 
Ol-66964'1e~-c,•lflll. 
2IK VkM C-.lrl )IC, 1nchMlct CMKUe 
ptaycr. ,o,"1Cd,1 JM O\'er £10 wonh of 
MJ(1..-..,e 1..ctudtn, Defender.~ 
111..-.den., ROM aonndce and Qin& 
COl'lo>"CrUJOaocq,4(2,c). Tcl.01·9S4 
54):tS(Stll....on:Mldlh) 
M..t ... •·11b 6at1t a.rtndce, p!'OIJMII 
rec:onkr, two JOytbcll:s. lbn'C run.uh, 
Slat ~n. Miwk Con,m.1nd and 
PKIQn ca rtfldsn Wonh owr £400, 
am:p USO. J T r......,.., I PMk DrM, 
t,u~ r ,Dc,rb) 
~ .-12..XBl. l buy-',.our 
un•,lllttd or'l'n.al IOf1ware lapb Stlld 
Iott •1111 pnc,e1 to· WiU Dc111UH, 
Alptnlaaa HIS, 5022 UI, lilbllr1, ......... 
IIC dKk malMlal w,,11t td 111 sood ooridi­
''°"' Tt1Cafflbndac(022J)2A!!i799 
"""'- Atom 12K, 12K fk»h91 poolll 
ROM • .-.n<MniOf t• "Weandboob.lieaodt 
udpowerpttli:,£\IOono Tel 01..6',1 
7,ljlevc:111111' 
Wk ll Am'Cnlurdand ""'" nd&c"· Kii or 
swop for 1no1hc:r V11; advc:ncvre tllf· 
1ndp:pmc ,£20 Tel: OulldfordS718711 
afterflpm 
UM ZX8l •1tbD KTrot1ict~ 
11:eybowd, MO t50 of toflwarc: and 
books. £10 of rnapziran •nd rompad­
flblc 1ape rcwrdC'r , 1111C1t C'Qndll1011. a 
p(I. £100 ono. T el' Wrc.dwn 7S88,42 
aftnjprn 
~ for V11: M. canndttt., (10 
Onpaal e-uN, D. All lclldin, IOfl. 
..,.rehioutc1.salcd-.c10eU111Cof 
na;adl,nr Tel (1172 JlJIQ ( Pre:1109, 
1-) 
Vlt21 iOlt.,.,t. B(*lbAplMI Tlfflr, Al 
Tli,c RIICU, Bui,o. IIIJMT or I..O'w,ct, 
Noughu ud ero.a. aU five ..-. 
t2 50 Oaty Coc:hranc. Mo111ana, Silk· 
, .,'Of'lhlaac ,Sundc:rlNKIS R JI PD Ttl 
(078JJ22m• 
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.-....... pmn. Srou Adalm. Voodoo 
Cm.tk and Achuturcbnd plus Omcp 
RacT. u chane,c for04.hc-rSooc1 Adalttt 
pnxs Tel K11kcakty({tj9'2)6818 1ut 
159cb)hlllCOIII)' {Saywdl) 
n41t/4A w,th CMKIIC lcadi,, naapz,nH 
.. d pma l 'flC. total cott U10, three 
IIIOftlhsokl.tellforil"-Tcl L..cotnU!r 
(O'-D )70'1J51 
...... C70XITV~.fourcart,..,, 
ahoeat1bcl'lmplea.Jffl4*tc,.ifl(l(:w) « 
fWOP for a Z.X tpe•kcr Td ll til.lllJI 
428J18'-9J,m 
W- forBBC O ...dV.:20.Vicm,c•, 
O. Myn.d !l oppe r bo4.II L5. Arorinofl 
Oie. Pl -tood. bo4.h (j Viqoysuck, 
bnndncw.i• Ttl 01-4603 171 
mt 16K l'llko111wcntrpha£IOOworth 
cas,wtt a, bool,i;, prav-,. M1ft ulldc:r 
prantec Tocal OOA O">"tt .(160. ""111 
k'ttpl i90 MO T el. SouthrlKI (0702) 
617608 after 6'-
~ cornpk'tc s..pe,..g anc t11, 
aml'f'I. pn),cctOt. ed, t tW, Jplootf, + 
tit""',+ Qi:hf«compu1cr,anyM11le 
~red Con1act l!l'IC al J I Bunion 
0:- Ntf>"IOII Aychf fc, Co. DurhMn 
DU •ES 
PhlNt Co--c adventure ciinndfe lor V.: 
20, px,d coftdt11011, £15 ono Tel 
1t,1cht•8 11696af1cr6prn 
Zll l phll 16K RAM,ZX.pn•1cr.Kayde 
ke)board , k~. tna11ua.l etc .. hanly 
lriCG,allillAltlllHN11>11.only£'10 . Tcl 
ln artbournc70937. 
Ziil plUl 161( RAM pmd. littk l!Kd, 
oo wonb ol lOftwan:. an bo •ed . total 
~.U40.•1hcUfor£'N) Tel 056otl26 
781aftcr6prn 
W.....t 48K Camputcn L yu, IICffl 10 
be111u.ttlk11 t c,ond1110111,•'lllp,,yu,pl0 
l l15, coded 1111 Leeds area Tel 
Dr:"-lbury4661191f1cr6pa 
Acief9 Alonl 12K RAM llld 12K ROM , 
C'Offlplclc: •1111 PSU kM. J lloob and 
toftW1rc:.•hldl1~Ga&u..ia11SeU 
kd12l Tel Card,p1102.l9612A21 afvr ·-.... MM @'tlOO Ccn1~ canndcc 
k,fWizardolWo,-orGorfeanfldte T el 
°"4641118.afttr...,._ 
.._ ZX8 1,tnd 16KRAM.~UI) 
wortllolioft-..art,I08'lc:tdllca tOOft&l,aU 
bo •cd,totalvt.Nc:ll40,1Cfff11£'10 Tct.. 
o:5648267811f1e1'9M 
Acie,9.._ 121( +-12K +VIA.Acorn 
PSU, kldl,1Ninuh,Of11111&1bcn. "SC· 
iOft.,.-.re, AIOnl Fonb, l"rolltaol', Sca.r 
Trek, 42 oohimn toft VD U .U«l +­
earnttc: T el R.Jc:hard (QSJ6) 5 19667 
.. tt .... 
...... '70N VKko Computer Comok 
•1 th four canndcn- very aood toftdl. 
IIOft, ffl lhc Ille or 1wop for a Sp«INl!I 
16K ApplclOII, 5 Thro6tk Dm ·c. Mod· 
dlc:IOft, LKdl l.Sl04JW 
ZI Sp.tn. IOft-. Kl OI' l"Vfl 
Pc11.111rator.Galui.aM,Foocb.ilMa ... 
,e r, Cbcsl. Arndla, Ground Altact. 
fouradvcn1urc111111nOc:aeh Tel 
Rc:.cncbk, Laia216lJ8 
11C I I 2 ROM, Apple II. _,tor 
,oyMoCkl Mid ,oft9,-arc undrr par-c:,e 
U:O ono 8 WIYtck J. Tel '142 
J97136.Sbc:ffic:ld 
¥1C2t caMc:ttc11D11,IOftwarcbti,nn,.111 
Bn.c Parl One. boob, c-vcl)1iun, i.1 
im_.WCOfld110011,1C U fot-£llSoeo 
or will ,wop for 16K or 48K Sptttn.m 
T el Rimard.021·ll79900 
Acie,9 .... f\llyciflbdtd, BOCBa AC, 
F 'PRO M, \\ 'ilk)w Ut ility ROM , Tool­
boI, IWO AIOffl boob, toft VDU, 
lnvtdtn. . Pct ko-Complltt C.ll&c:tta 
£210 ono Tct Sheffield (0'142) "9003 
aftcr7pni 
Vk 20 OS CISAtlle, Super Expandtr. 
Proparnmtr'i Reference Gulde, Vic: 
Rc:vclkd, btavy dlMy )optid:, much 
.ilOAWlrC, 80+ lnlplMICI, WII Wide r 
1uaran1ee '200 ono Tel Pc:rranporth 
(Cornwall)J.S92 
l youn.avt:anyproparmforthcV.:20 
Md wooid litc: 10 1wop diem. Tel 
BlllFN lli ll(SuffcI)S869 ... ·«tcUor 
eve.n1np1 ftc, Spra 
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PCN Billboard 
Ziii , 16K RAM. Flksu ty kqboard • 
Oflllnal pKtapnc ..-,th ,of1-..·1K. UI) 
ono Tel. 01·2729911 
IWW ln1cl1vtW0111. phn 5 ciimldaa 
1ftc:h1d1nc Golf, Soocn, BMkc:i t,aii, Bo•· 
..,,A1uounab,1elforllOOotlC) Tc:1 
0 1-5405(,(Xhf tcr5pm 
s.dN-Zlll , Mid kB. power p,,c:t alld 
P'OJD""' book. ptu1 l60 of toh....,-c, 
NIChlda F ... to L..cam tenet. fbpt 
Sunubt- etc. c:o.i £140 at'ttpl VO 
Con1ac1o:5648267!11af1er6Ji­
Cl.._._ 11,,llld 1ZOCN,nncls.li-er 
Rod Anccnu, S.amp J'O"'C' .,_t, 20h 
hcavydutycat,tc: f90 1nd "F· iaecd 
monc:ytobuySpearvm O KcQy, P O 
&II09,R.athoook.Co ~.£,re 
Dll (l6K ) +- KffllpitOII t c:)boud + 
2.oft·X-IKlu1111andSpcdn,mbo,lrd+ 
o--cr £20,o(1 ... "11rc:. ""'11\W, 1,ndii CIC 
C:0.CO'l'ctt180, ..xc p1 l127ono MIIIC 
rondthOIII. offer mdvdn one book Tel 
SKe11I0110110\~<,007 
111Dl1 •1th~rpk'k.ktdlr tcfor 
00 16K Memopak lor CO, 1.1pe 
recorder .,-,111 "'CII over llOO .,.-on., ol 
p,nc:t for' Ui) \\ill 1Cll iotetbt1 for 
ll OOT el Eutc , 71723 
Vk 2t M,~ lmpow.,b&c: canndft, 
Pharoahs Tomb. Space Storm, Eor i•'Op 
...-,1h S1m1br .oil.ar'C Td s ... 1111don 
(0793)61S299(cb~).or(019l)l2J806 
.. 6 

S,.C.- IIOftWIIC:, five lapel, Vu-Cale, 
Plancct<'.lodt, Sp,,c:c: llloden, llulllfY 
ll oracT, a.d Horace Goa Slt,1111 • ..cw 
condoto0n.1tU forQ0 , •1ll'()lit ,olftrt 
(16 K) Td EMl:crp1e22.._. 
ZUI + 16K RAM . _.IKI bc:19rd 10 
port, boou, toft.,.'lre, Monster M.12c. 
30 Defender, Gulp CIC Wll 5J)ht and 
olfenKttp&ed, U U(lft(l lhc lot. Tel 
W111harllCIOl6J/.JJT7C\-ct,,mlorGary 
IIC Mocro wft.,.~c. Pmcnm po-,,t"r 
Swoop«, BBCll>fl d,~.,.., .. l*' .. IIC C1 
or the: pa11 lor Oftly t! O' 0r.,aa, lapn 
IZ..l'lleA•'Cn11t.Stol!.cB~. Br~~ 
8S91PA 
n tlal4A casM:Uc ltllh, mannh. e... 
1cndcd 8a!;IC, M,_mory {AMCfflbtJ 
+ utrl RA~) Pan«. Cbnt:. Video 
Graphia, plU5 pma CMKIIC, 0,0 
Tel Rushdc:11Jl6-t86 
16'1 Ziii + ZX pnatcr, 00 Soft•-.rc 
1nclud111t; JO Dekndtr. JO Mon~tc r 
Mue, PropMrp: c:te + ,.,.-o boob . 
-,., vtl\lc: the:, Sulda,r Pfl"'NI, £14$, 
xlf9f.cSIOono Tc:l(OJ.w)882:29j(1ftc r ,,.,,..., 
Vk2t + 8K RAM pack.ca.r11c dttk, 
jo)'Wl:t, lot, oltoft ... -.c: ,.hod,.., 
Andn Attack. Trilli•, Obu , Amok, 
A)lcroodt,111,-adc:n,Oftly ... mOlltM 
old. w.t tn, k'ttpt .U 19 Ttl Roch· 
!We"475 
SWOPEt.-~rcoordQ'>ll,eno0nwon!10ttr 
t7001orAtari80048K•11hdo!.tdnvcor 
.,.rnib., Wnte "1111 dtta1h, 34 Wilton 
Tc:rnoc , Si!Uwonh, SwMkrtafld, Tyne 
11:Weu 
ATMI - 16K. U1U under par111tcc: 
(boxed), proctaMl!l'ICn kit . c:anc:uc 
dtdc, Poin1ma11er )O)"l,Cict, O'l'CI' 60 
,-.Sham111,0aru,Cavc1115olMMs 
etc. Wonboo,·cr£800,lffl' pt£450. Tct 
SWllllc:y67J67 
MMWCS +8eartndfc$1nchiduit 
A!olcrooch,Sp,,c:c:l11i-adcn,S1arRl!dc:n 
MdAch·e1111ire Cot10ttrilS0.1ellf« 
judl70ono . Tel . 060JS"97(Nor,oidr.) 
1ftcr 6pm 
Ziil • ·,th 16K RAM . n;:lud-, IIWIIUII, 
S1lp!IICS.M\Nldlma11,0cfcndcr, Bom­
ber .Sp,,c:c: lnVldc n. Astcroodt, MOIIUCI 
M.Nc, fivt: fflQllth$ okl. £1'0 Tct RO)'S­
IOlt n l9S ahcr6pn 
.......... ,~c111,pl'°'fourcanridtn 
- So,x,cr, Lock '11' Qlate, TKIII + 
0ctnOIIIAttac k i99o-, AkoA tanVCS 
+ c:o.nt.,1t,Oono Tel· 01·9807058 

.......... •'1111 VO.CC: MOdwc: aftd 13 
pffil'!,,M1l1111dc:rparHl «,bct-1offcr 
.,_, , t200Tcl01-891.J079 
n "'"' + Pante c:ar1ndte. JOYllick,. 
ta.$1tltc: kldi and toft"<l.-an £150 ono 
Tcl·Gknbol 1(02J6)87089 
ZI s,.tn. bus.1-'homc p«ISrlllll. 
0.1.abMc , M•lau, l lomc AJC. 0.­
mt.m.al AJC. Stoc:t Concml, wronh no 
cach,Mll..xcp1iScaduxru1tw:lot K 
U!l'I, 11 Bramky Ro.it, Non ll Kcminc· 
IOll,l..orldonWI06SZ.,1tplcMc:' 
MM VC:Spl111CombM.fivc1n011tMokl, 
£100110. Tcl KM n ero..262 
...., pma ... -.,ncd for Awt SJO, ill 
,ood co•dmu. Tel Kn.an CroN 262 
MM vcs. IIIIIC canndscs ll'IChodsn& 
Aslcrooch, Mui: Cruc. B ISIC Prosra• 
INIIC"llllkcyboardsworth£270,,.lll 
ac:ccpt J:llS. Tel BrOfflill'O"C (05?7) 
7J l86ew:nm p 
MM VC:Saftd1CYC11cartlqft111dlfdi• 
Asteroid&. Warlords . Yan Rc:vt:n,nlKI 
Scar Wan CIC. or,pnl boJI. bl,rplll 
llJS .Td:Lcathcrbc:ld(OJ12)37fl88.3 
Ziil 16K ~ £100 of toft"WC: •hid! 
111dlkb ln\l'lldtn,Pac:-_.,Dc:krtder, 
Asteroid&, Scrambk. c:1e:. pl\lf rup­
DIICS, 1"0!1hll60. Barpi1111C15 o 11.0 
Tel LttdJ(0:5)2)6'Jl9Sl 
W..W Apple: 11 OOfflfl"IC:r t~m. doi,k 
drl"n..-.11orandpnntcr. Will ~ 
~arc:aTelM1 t c.01·.s823261 
0,...., 12 un.,.-antcd bnthcby prncn t , 
IIO'O'"'«boki,undc,p,,ranlttlor~ 
yur.OV"c:riU(ll/,ol t ... -a,c.,.~thovrrlS 
propamt Barp• £19'S Tel· llalio,,o, 
(0219)30665after41lffl 
IUl 16K "1th IIWlu.al and ltadl plu6 
1111« tapn. MoMttr M att, Defcndtr, 
Sp,,,.-eRaodcn.1"0C'llli889'S.ICUforW 
o II O GoodCOftliit.oe Tel 0 1-4028.!151 
cvcn1n,p,t1Hdl:1CU 
..,._, ,oroBCM,cro,bnftd..c:w,11il 
bo•cd, l !O Te t T•)'ford(07J.4)l45"9 
aftcrl!pn 
11C .IIOAware-. swop C.Uk ol Roddlo. 
Atlanu,. Lc:J9(ro, . Monllcn. Aster· 
Olds, CIC Wanted P.intcr. R old Rull-
1'11'1', Sftookcr, Miswk One. Stantup 
Con.rnand,P)t tu111COM!dc:rcd.or11"•· 
ahOllty Tel.03 1-4493471 afkrl!pn 
Ziil 16K 11 nc•. boud. comple te w,tb 
ma11ual, J:42 o 11.0 . Te l Nc:wcallk, 
Stalfs(0782)618-tOO{Mart111) 
MM 400 16K compkic: ,.-,1h B..c 
eannda,c and 81YC manlWI, lbo Star 
Raiden, Encr11Cur .Subrna~ Co.· 
m.aadc:r and twO J0)'11JCU and tape 
rea:,rdcr S Shulman, IA PTiM:c Anblu 
Ro.d.LolldonNW36AX 
IM s,.n,.. •1th IC'VCII M.codc: pma 
+fi..-.:mlhofprio1Crpt1J1Cr+aoou!U 
Bauc proarams °" 1apc: + iupona 
worth0ttr .U75 ScllforUJ00110 Tel 
Ol ·S7078JO,ast for P ...... ,,. Wanted • 
BBCModc:18 
Ziii 16" RAM (s.d• •) and pr(IJ!am 
bookaftd 1.,.'0caMC IIN,t2.S . Tel:0 1-693 
8::2"8aftc:r6pm 
-.t 400 pt. Atari tape: rcconk r , 161( 
RAM. joyfbcb. pmn iactud&BC Star 
tbidcll. 8-c:artndp pl ld .wl\UIIM 
-.ontylhr«IIIOlllhlold SShllffltMI, 
IA PnllC'e Anhiu Rold, LOllldocl NWJ 
MX 
1• 1""'9Al.1.nVCSioc:NchttCScannat,, 
w,andC'lq,ptrCommaftdwonh.U«l 
for Vic:20 16K RAM pact in sood 
CO!ldi:11011 Tel:O l ·.5936S79after4pa 
....,,. ln1cl.b,._ a>MOk pllll lntc:lli· 
-c~,,..,bell,moou1t10t1c:¥0ice 
cannctr,UO IJIIOl"IIWcanridsa.five 
rllOlllhsold, worthJ:"60, ...UIKttpt USO 
o.a.o Tel; (0324) 56?051 (•ftcr 5pm, 
weeteDC») 
~ pn111e:r cal>kfor 8 8CM111 
Sc1tO!lilac1c,J6...,.y-,npc.olphie:.io 
26-""ll)', UJ . Td: Sphby (0790) 52120 
(Mr S•'IMOII) after 5pm 

MM VCS bolcd romptc 1c pi'°' Othclo, 
CMlftO, Auc:rOMh, MMlk Command, 
0.0...-hlll, Raslc1ti.lt. An·Sc• Bllllc:, 
Cofflbal,00 Tel Ol-5n"9Jc:~Nnp 
Mllf VCS canndlJCI. 5'°' R.acc-n, Oul· 
law, U O cxh Al.In 400,'BIXI CtiKtlc 
NonhA1Lln1.:con...,,. Ratdcreadl.a qc 
for 51fflllill c:IMC IIC Tel Wilk,mon, 
Sai111horpc&&5252 
IIC I Acormoft Mcleon, Aradi.am. 
R.octer Rud.Plulosophcr'10licit.C•· 
tkolRoddlo.l8cxbo1110 Bu,:BIIC". 
~Oucst.Fni1tM1ctune,Prot:· 
ram Po....«, Alien l>a4roytn, Moor! 
R..dcn.offcn Tel· (OJ-'2)672897 

Ziil 16K . ptul kc)board -.t two 
ffllnuah:. ,IICI......, .. M.rodc, l60 ono 
Tel 0).4j,096,S2PCn1np 
Vk2t Cl."1~11c UIIII •~th protraml, 
,oytUCk.4pmrtllldud1111~ lflvt6. 
"'· 8K RAM cartndfC. New from 
C'll,11$tm.1t !10, or-told 1epart1e: Tel: 
s.._.(om)M6J.t~ 
S..-- -,ltW11C Of1J111111 llpct, At.pt 
S-ubt.,.,O.C-U,Adwn1urc: 8 l11ta 
C-. ~ Raockn O Tel (0332) 
SS923Jlhe r ~or•·cckcftdt,M.kfor 
Joii.•Bc:11 AhoVic20propa1n1 
MM VCS uoll ,.,,ft •"11rr1111y pllll 
Clftnd&l'ICornbat,Sct~cr,M~ 
Contffilftd, Dcftlldc:r, RlllfXn of 1bc 
~ Ark. (I.JO ono Tel 01-73 1 OOS 
after6Ji-
s-, MZ8.>K, 48K RA\t, 10 mOIIIM 
okl.bo•cd•Mh~rovcr.2~. 
PaliCIII cu,npikr. AJ;M:mbkr ~ otbcr 
iolt•-arc, boolt cu:. D!O. Jotl111 ll 1m· 
ton, tb1ficld C~ksc, Durtlam Diii 
JRO 
Aciet9 A101n. II.I( ROM . •·,111 audio 
romputcn 6' K RAM card Vahic. 
.,.·1111owt PSU. £20,I, .1St1111 UJO. one 
l'SU.Tcl05270))7,\1rtc~c:ll.2 
Do--mell Road. "c:btlc:11111. Rcddi td1, 
Wora; 8'17SRT 
...... VC41))(1pMfotcanridsn{oo,,i 
OV'c:I t:200). barpon C,j_ Aho An.l.ob 
Dopp), tape l)'lolcm for VodroGcnoe, £7S 
Tel Caito. 01-7.\2 M56. Pcctluom 

"""""' Dll chMacirr boud. tlow!o rcdc-f1•11111 
o( 1211 ch.a1anen + fflOIMr botrd, Ol'CI 
IS 16" tapa, 1i01111C for - •·11h boMd 
Ba1ga.aa1 (20,•1Dtep,ua1e Tel 01-291 
Dlllaflc-1t1JOpm 
Zll 1·16K all kadt, po-.-cr pac~. phft 
blucry (*t, ten propam 1.apn pllft 
boob, all r.~ mOlllhl old. 00 More 
dct•b.Ww K111pdo,r,·11(Kcnt) 20)l;I, 
evcn111p 
,.,... Acelor~k.U!O Tel Chc:s.lCI• 
f,tld707J0aftcr6pm 
W..W ZX81 mapunc f« k» 1ti.a,, 
brouP,t pntt, ..-,11e to Sara 11111. lib 
ll~ m,hon Road. \\1mblcdon. SWl9 
llur ry. buff)', 1•-or ffi11PZM1C1 on all 
DI Mr compu1tn 
.-.t VCS •oth Oonkc)' K0111, A$1tr­
Old5, Air.SU o~uk: and ((IIIIN1, JOOd 
COllidltlOl'I but Medi Id.apter, · ·,n tcttpl 

C15ono Tel 01-9207149.C~.afm .... 
....., PC·l~P«kc1Compu1cr+1hr« 
pockctC'OfD9Ute1bool-.1forw.lc:,fl25 
ono Tel. Oiford (0865) ss1n. c:vc11-
'"P U11wan1N11f1 
......... VC .Ql) + five a nndcc. 
l11vadicn, I lypenpacc, Gott. &•1qand 
Cadpot, ucelcnt conc11,.,.. •,:,nll 
ll.cJ, blrp,1111 C15 Tel MCOl 22942, 
(1ftc1.lpffl) 
IIC tolt•-are IO tell or ,wop. 1ncllldin, 
ArorMOlt J>rosram Power, IJK Mid 
I..C\"el 9 Compu11111 Tel 01..0 8906 
1f1cr6prn 
ntl N l6K UI compk1c ..-,1b rm11toak. 
lc:D,lara,c-ntKlft.,."11rci11dudonc 
12ach'CIIIUl'CJfflln SoflwattaJOllc:li 
wonll (100+, IOIII packqc onlt £2:80 
PJ ButOII. JJ Ar,tn Road. Leet, 
Statr,Tcl.Lc:d:J712Jlanyllmc 
F.- WC, Zeiuth E camcni pllft )OOmrn 
kftltt. plus tnpod pl\lt arry•nc c:Mn, 
wonll owcr tllO ... ,u tell for (80 Tel 
Goolc (CM0:S)6070'.l« ...-ntc 10 14 l lood 

"'= .. 



Yk2t 3K RAMe~.£17.,0o n.o 
Tel lktt o.lc Uok~.35 
nr.. ~·~ o1- ~11. one pur ,..,m 
a,rntr and 1oc:b. Ofte p;,.1r wnh boc:,u 
pd Mlfi'l. ""1111,..-op for Auin p11n1er °' 
11tll.olkn Td.01-S841151 
11ISll,U Gc-1Ue(Wln.1Crai.1 \IClftade 
p.mc: + 2od'll:r \l. Cpl'opams.0.9"1 C 
"i bon. ~ O\lrurd Dme.Gkn.rochn. 
Fife KY62LB.Sco4bnd 
11-IK \ ic20. C'2S QHCUC. ,oysld. 
Plratn Co-.e. a.:kcn1urccar 1ndl('. £100 
""unh of prnn ineiudtnj Ocfc-ndtr. 
Omidof. ro-·er C.0..er. OOIIIJ>lest ""lth 
manu,lt and ~g;wnn. fwr fflOflth• 
old Tel ll unnnJdon~ 
~ '8K.ZXrnntet'.Tt-1~-
1e. N§lom tan)1111 caw:. nunwi.k 
bool.'i;IOh...,arc·V11-c:all.f-l1&h1Simul> 
tor. IIOll'le Aa:ount~. bmc:d . ;n IM:,.. 
0J0 J "'•nptc. ~2 Gwc1n RNd 
London "' 611LU 
CadMilp D,tl wbmannc: Contmandtr 
forE \U Soca:10.-Sm RaKkn. bu)NIJ 
•II)' At.,11 "40)'!l0dl"""lre. dc:U11k to R 
Or1n111n,. 12 CattlOII Ttrracc. s""-a 
SAt6AB Ttl S"""IIIM"a01?5an)Umc 
WAlfTU.fflC"fflbc-nfor•l6K LX81poo~ 
lolt ,.-aret""'lff"lldub ScndSAt .. ,th 
l1:11old1,.neyoutt.,,,:10Grcc:nh,,...., •. 
0.y l.ane. Wlutepk. W1n.aford 
Chnhwe CW1 201'. I 1"'4 ten ptoplt 
aei;eptedonl) 
~ LX81 aftd 161.. llA\I pllhU,O 
"""Orthol!Ql'1nn:(tamttduca11Ma1)1U 
bo'<c:d1ot...i,..i .... t1..0.11Cttp1C70 Ttl 
OSM826781 aJtcrlipn 
ltMtl00 '8 K ~dmt \licrotOftbM!t. 
M.aao Assm. 1e,;1 ed110.-m;,nw,k ~ 
tool. 101"1 rrosraim. pn,n ••onh) 
boob. tot~ (1.200. 1ull ~a for Dl50 
Td 021-+WZ!I-IOaftcr7rm. Taz 
C,... ( RS2.l2)2t..bufk111t rul 1111erfXT 
boan.lfor, tX. RX or I Xr,nntcn.hund 
ne ... 1111\!Kd. RRP fi/1.KCC:~CSO fo.­
quict ~le Compete .. 1111 1111.uvn1<111 
m..nHlctt Td (0..~)720812 
CadMilp 1978 Stob roupe. ptrfffl Dh 
onkr. no pafl('IWOl' l . probMe. '°' Ml) 
,,·wcm '°' btg1nnc:t. prckr Min JZK 
w11haln11.n,ntluo!napmn SSm11h 
2A Da,a,n..r M.Nd. 0.genNlm. U'>C"l 
*'M rompu1e,.16Kairtndgt.~III' 
rcwrder. Super E.~p;indct. l()y\tict, Rl.1 
K.ce airlndge. 111trod\octl0fl u, tu10C 
(Wirt 2. £..0 ,..)11,...,,e. onl> £2.SO Tl'I 
(022779)).&M 
~ rompltl<' CB ~,-"' WOflh 
£200for\..:-20pr1111tr«dtSl:dr1, ·t« 
Comrnodoct640fany0lhtr \.'1th.,rd­
wan: T t l Ll'1ffi,. ·or1h 68S4 
AtMt <IOO.!lO °"'Mr ""°"kl lole to 
exclwltc pmti \bn) pinn 10 J""fl 
Td OOJ84Jlt?8afler7pm 
cm3U.2 dc::sl.lop eomputer •11h 00\"Cf. 

bu1h-1n monuor . arcc:n di~y. J2K 
RAM. l6()(l Nud C"'~W:11e. ClllSKlle 
d«h. 1ooll11 rnkknt MM."mbkr Mid 
dftM.t.cmbk r . mllny proa,ilrM. l..-.00 
ono Tel Lo••l'Moft 64160 
Sur, MX80K 46K 4\Ulz CPU double 
~ ai~Kllt re'lel ,..,,,di. eucndcd 
Sbarp~.) UalNSlit.Ze11A»cfflher. 
O.-bkr.Probe.pmc,e-u:.£2Wor 
twop Er-on MXUI or "'IIV Tri 
Ou,ldford(OIS.'!)m'6 
AtMtVCSutclklll~IIOll.plinthr« 
aortodgn. £70. 7..XSI pit,.. 16K And 
,oft,..~<'. g,01 ~-aluit. (40 Ako A11n 
.00-.ld:iondg,~bool. • .U Tel 
C'hntcrf1odd!1..<28221f1e16pffl 
ZXlt wi.rued IK 1016K .Of!olll\lbr mllfro. 
mustbt,n pt"rfttt,.cw l•ngorder + aood 
C'OMIUOl'I. £20.iJ~ Aho TV . (ZX.81 
rotnp11t1bk) . .CS·(IO. \b.\>ll'l llm £40 
IOl<"lhtr Td llcu1e8ay(Ke111)J.WS 
11eWWa11 Modc:1 A •1th Kwu •wd 
Pf!Xnl-lllll:IJIC only ,,.offlOlltm from 
pun:hHC and vndcrp..1;;, 111«.ti ne,. 
£200 Tel Slaley.Lttdl.Oll21169 178 
~ M7.Jt0Kd1•.,rcforJak_n_ 
buwnnsand1i1111alJ'OSf"am1.1ICM1Ct-
1c VMWOM 1neluiehn1 "' 1ll .. --..},. crc.,­
t11rn. SI~\ Con1rot ln•=IOfy. 11'111 
-n). m.n) mort Ttl R11nrot"n 
(0928517()911 

" 

PCN Billboard 
TtcWa SLOl. 1 bntilr trii1ek111J h•rnl· 
~ only lit~'<"• lft(lllth, old. ~ tl99 
ne ... younforon ly(l~OM Tel. An;,n 
(Qr,ts,t) n,n., "'(MiJOpm "111 pay ,,....,. 
..... °''""'"' tl»C'l1<"S f<)f ~"'- 111ditd­
lllJ ~ Ptlrtth. A..tcrooch. Co..m.a.d 
llldm..ny,fflllny11110tt.O t0Uudl 
AhoCar1nd,"1 1halfpnce Tel Ol-'74 
,1nlfttr<pm 
S,.C... li0f11nrc 16KA8K for uk: . 
c\C"h..n,c. CbcB Pb )"CI. t-liah• S.mull· ''°" Pc-nc:11 .. tOf.lkMhRatt.T ro .. .-t,. 
CIC.tit Tel "'i pn(l»t2)ffl1'2.6pm 
to 7pm ""tt~da,~ 
ZXll I K •1th ..ofl,."l re. m.,,nAI It~ 
and JlrolDIM m.a,.u,nn . ..o1, ... "" ,n. 
dudC'I Orb.ea, lnvadc:n . Sk1e1, SHr 
Dci.uo,,:r and 111any -· """°''h 05. 
tel fur (4'i T el 01·'°1 OJWc,,·en1np. 
JU..lillll~ 
IIC Oeneui: EIIJIIIC(, l2K {OSIO) + 
ll(lle,.de~ratc,;g<:nctic~na 
pm1t9P" (0 ~'<"ll ~ .. ron~f\lttlQII ol 
IIIOdcl pb,nb. 0 ~ Tony t-0>"CP. 91 
Lllllc IJ~y Lane-. 8~y. ll crb 
,., .ale- ZX!II madunt codr boob. !h 
cadl.1h,o lh l'ltUndT1pd«O.andThc 
ZX80 M11pc Book fur U Ttl 
SIOnthtftfC 42.124. <"tn,np,"Ctteftdt 
T- T l994A.bnnd11Cw.lMt<lyu,cd. 
III on111,~ padl;a,ina. Jo)i:het, -.1 
AIIKtpl'l'IC'ltat1rldc'CtnehMkd Wortlt 
(190.M"llfodlZO Td 01·9'92J5111fte r 
7pm 
M..t 400 1-.nl«d •nd boi.ed, 11n­
.... n1cd pfl """llh 1 .. 0 ,0,.C.ll'h. 8atlf 
IUflNh. rcwrdc::r 11nd lhrtt pmc-1. 
l'rcppe. \1 1ner 2(),l(JEll. !hip BulP"• 
rotl 060 . .-«pi t1SO Tel Hcxtlam 
6(M29'(after6pm) 
..... •toft -re.~low~. 
pn,n 1ndudc' Chopbfttr. Froger, S11· 
pcrl'uC"tffllln,SabotaJ,t.C'hn&,RHICI 
Bl;;tStn,SN,h By1t Ttl Lukeffl·589 
8!!01 ..... u ltdayl'-ltpMandWtt tend!i 
r•r,,,., Data l>)nam.n. rnocld l90, 
Nldudc:i Pundl. Readtr. spare papr,. 
11andlftd1TL1t11trf-.£60ono Td 
070]845714 
S..,. V"ic20A4'-tn111relandorMM1011 
lmpOIWbloc for P'lr"c Co-,,e or Voodoo 
C~ltorThcCount Td . 092:4J10IIM 
w......, N""*~•1,..uemorM1Crop;>­
'"do, ·e, (no ron trolkr board rcq~rcd) 
or ehcap C PM c:omp.Her-bndtc J6J 
Ke1111111f1on i.-c:. V1u.llvU. l.c:Nldon 
SEii 

Oriel 48K. ll'UM. fi.11 m.anllll Clllwtnt. 
ltlld,(14.5 Tel Shcff1dd4600J.I 
11.C, 5f,«INffl ""1111 boot Artadi.a Hd 
Spectnwn 1apcbcadc:1rudcrpros,-1m1 
and 11bou1 £2'0 "'IJll'tlti of !Nip WOfth 
£160.ofkn T d 01-M76201 
M..t VCS •·11h nine Clfltldtn 1ndudin1 
SIK Rll!Ofll. Astc~. lkfcftdc1. he· 
M1111. Rlddk of Spi,,u.. f"ltbiD. e,;tta 
~for~plllyen.OOll°""'WI 
1"0. Kttpt 000 ono Tel Bob 1h tr 
.5pn.(06.f2)76Jl71 
c:-..,. 6.t m .. --..rc. Atud:. ol 
Mu11n1 Canwk l6; Rl'fla- £6; 
I l,1ch I h kcr"sOvtde to 1lae Gat.uy £.8, al 
Ollf>llll T t l OM)'. 01-4].5 6.500 d.a)"I. 
01·9'86«l8tffl 
W.W -Jor TI 994A,«lfflplltr 
ad\·c11111,e afld por• tc IIIOdult •• ,ood 
«ltldit10II, »Ml MY 99.ER nucaz1nt 
Tel Blactpool (01.SJ) 6086 after 6pm 
(weddays),an~ 1.1mc,.u t clldl 
..... to1ou, 1Vpmc .pMl11vadtn, 
Codebfutl't, Cimis. Offnd Pm Cllll• 
1ndaa.11111na:lk'n1a>ftlbt1011,(40for 
1hclol Tel l lolbcadl.J64061 
Wk2t P'ln,te Co-,,e cannd,c • .Cl7 ono 
Ph)'W('.f RcnsloOfl pad:. at tll'W !h, abo 
Arrow ol Ou1 h ~ n I .(j T el Neil 
Rodeen. Shdf1dd 3"421 day,. 01•2 
6987'6n·e, 
TIS N Mod LI mfl"'"lre. boot:i. tOUnd. 
~e c:MK!ta. wi...--..n1cd prncnt. 
""-onho-"Cr (2'10.ontyf011rmon1M. a 
blrp1a•1ll6.5ono Tel P-'.Scun· 
lhcqx:( 072.f) 78ll48 
ltMt 800.-00 BUit cartfldtc 00. Siar 
Ruden. (1 8 . .U boxed ud III pert«, 
«ltld!IIOl'I Tel 01-908°'921flu6pnlo.­
Sllndllys.1M:forKe•11 
Wk2t tanndae to td 1nd\ldl111 Ooff . 
C'hcw.£15cldl AboSlarB,ulc.Alic• . 
Molc:Allack11ndm1nymorel ll eldl 
Altoc:lffl'tt«focPk' Tel01·57'4122 
•fter(lpin 
Terct,7..80di.~w;1nk'd,llho BOCA 
1t1l<"rfXII' Ind IIPlfllk k111. llld Ept0n 
MX80FTlllpnn1 tt Tl'I0:51"""46568 
1fter6,pm 
4111 Spec:tNM four MOAtlK <J&d. 00 
O.·t-r ll20"""°'1holl0t! ... ,t.Jldt£60 
ZXpnMC ,,..11hfr,,:rolhpaper,m Tel 
073'78J.56Ja f1cr.5pm. 
IIC 8""1th rolourfflOfl1lorlftdClllMC1IC. 
Nto boob llld ~ AU wven 
fflOfltM old Often? Td M,ntf,c ld 
550Jn 1he r 6pnl. buyer a.>lkdt. mlltl 
Kff 

~ for1hc BOCM 1CTO.bf1ndnc:,.., 
Shll ho:ii:cd. (10 Ttl T""-yfon:I (07)!1) 
)!l~aftt t6pm 
............ plus V~ Modult. e1p11 
ninndfn. •-.h.N: £200+ ..,nK"UJJI ll60 
Tcl.01 -.l09014J 
~ l6Kupc,.S1MnoflOm1e,. 
A"-5A,·cnpr.l9 tolol.01W1ll1 wop 
forBHCtoftwuc Td D111ny.Wdhq· 
bor<Juah(09)))67l261 
M..t .001hr«"'°"1lnold.nttlkn1 
C"OfldHIQII. BMK ell"lndfe Ind q"°"' 
e1nfKltclllldudMl1Slar R11Mkn S.mon 
Sh11lffll11. la Pnnec Anh ur ROid. 
Ha~ad. l...ondo. NWl 6AX Ttl 
01-4337"6 
....... ln1t lll\1M011 plw thrce eanfldtn. 
,..,11 .. opfor• Vlt20 T tl Bolton61?S6 
(laftC\) 
,- .._ 7JC81 computer phis 16K 
RAM~ t plut On. wld Gulp (he­
nui111)'J'Cpmc), thrce montlnold. (40 
R Bruton Td Glo5 (002) 73021] 
ltlC ZX81, prokwon11 ke yboard. pfut 
12111 bbc:t 1nd ,. ,in~ TV. l 4!l ol 
softWllrl'. all leldt. ,...,nub. boob. 
IMIJIZNICII HKiudcd. worth aoo. bar· 
pmfor ll 2S. Tc1 Sle,·c.01~2J60 
(E.hh.lmSE 9) 
~ MomtenandSMpperenwl· 
tH. U, each Of 111'11 twop fOf otlwt BBC 
softwi.re E ll om. 2S Ardn.ahoc Ave­
nut. Torn :lu.Obtcow04200 11 
-. PCi,00. po-ertw poetel wmpu· 
let',pcrifflc:ondlUOII.C'Jl'nd.tJk.ro:11 
u,o. tclhna for ll ll or"'"°" foe 
Spectrumorsimil..r Tel S.lford061· 
192.l968 . .nkfurSlcf ... 
UCIO p-l)"lll'm wnion IV for Apple. 
eomplete a.nd lllluscd ..,,th n:~ra11011 
doeuffwnH, lllptrfl- 10 ttq<111e­
fflC"ll!i Offen1rouftd£J5(1(11~ (~) 
Tel 01-2861151eventnt0flty 
..._ J2K compute, ,..Ith hl-rn. tu t 
cartno,e.a11lclds.JOYS!ds.pmnplus 
hooh.~o-,: r £27S.KCepl(l7S Tel 
F..ly(C1m"' )(OJ5J),16nahl'r6p!tl1fld 
..-cettllCk 
r- T l99 .fA 16K bo1cd. oomplttc 
""1th kaih. m.anwi.l. alto l».w for 
lk pnncn,CH!itlln....:lm..nu..l.,ndud--
1111 BudJct M-,cmcnt Ind Pc-r,onal 
Rtt0td Kttp,11& 111ocMN, 16 f"Olou.r 
a,-aplun aftd touad. £24() OIIO T<"I 
F11111boroll1h(01Sl)5112'8any u rnc 
..... Gc-111e ... 11h11Y11y1rtadc:p111Cl. 
00 of m...pzma phit 0PC rompu1er 
-.itor Will 11tl I« C2IO ono Tel 
01-8574501 •ftt ,6pmancl ulcbO. ,,: 
Z:Ul I Kf ourffiOfl thsotd,..n hlt .dl. 
mamul, CISKIIC player and tome tape,,. 
map Wnte or nni 81) .. n 0·11u1. 8 
K-1)'1 A,,:. ll t)"Wm. Lanct Wil 
Kttpt 00 Tel Jk )Wm <2'07 

:-READERS' BUY &SELL FORM -: 
Billboard" P(N'\ mKTo ma rketplace. Whc1her )OO a re bu)mg , ""lhng . or '"'Of'P"g ,;coondhand

1 
I goods. JU~ fill in the form up to a maximum of2~ "-Ords. mcludm g )OUf name. addr~or run tdcphonc l 
I numbe r and send 11 w11h achequcor pos1alordcrfo r £I .SO payab le to VNU Business Pubhca1ions.1 

10 Billboard , Pu sonal Computer Ne" ·, , 62 Oxford Slrttl, l..ondon \VIA 211G. But remember , 1h1s
1 I service is no1 for commercial advertisem ents : we wilt not include ads from compam es large or 

I small . or from an)·onecarryingon a profit-making business . Also . we cannot guarantee 1oplacc ads 
in spcofi c issucs-1 1's firSt come . first su ved . No repnn1se1ther unless you se nd 1n anothe r form. 

I Please wril c clea r ly pulhn gon lyo ne " 'Ord in eac h box. and remember to 11lCludc )'OUr(ull addreM 
a nd te~phon e number e,e n if vou don't wanl 1hem m the ad 

I 
I 
I 
I 

I I 

' I ' 
I I 
I ' - ::, 
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BACK ISSUES SERVICE 
I II I I 111 < , \I'S!'\ ) Ol R I'( '\ < c > I I I < I I< >'\ 

HOW TO GETTHEM 
AJI availab le back copes of PCN can be ordered 
from our new Back Issues Sen,1cc. ""'"' the 
coupon pnn1ed berc. 
For a 1uidc to the: sub;«tsco\·crcd by M,cropacdl a 
every week, sec our M1cropaed1a hn abo\-c 
Send your orders to: Personal Compu1cr News 
Back 1.ssucs Sel"Ylcc, .SJ-SS Frith Slrcct , London 
WIA2HG . 
To make sure of gelling all your cop.ts in future. 
why not fill in the tur-out subscnphon c-ard in thi s ....... 

PC'"I JL:L, 7·JLL , IJ. 19ill 

r------------- -- - -- ---- - -, 
I OIIOEll'ONI 
, ,,_.,..,._1115p .-cop1N56p.-&pec1ar,g-.... 0-..I .---£1 poroopy--..--uplo21 doyol ,~. 
1Nomo. . .................................. T""""'°"" (doy).... I 
,-.. .............................. .. ................... 1 

:~~~::::::::::::::::::::::::::::::::::::::::::::::::::::::::=! :=--=-~Computor-o,--my--,: 
tenno ............ ~ ....... I 
I I 
L--------- -- - -------- _ _J 

" 



.. 

It.lies: ttO per single column cm. \.h n1mum ,,ze 3 cm Serie, discount l\a ilable. MedlMlc,il hta : Column v.1dth, I colu mn 
~7mm . 2 columns I lt<imm. 31,.·olumn, I 7Ymm. C.., Datu : 111 da), pnor 10 puhh,:a11,,n 

SHORT ·LENGTH 
COMPUTER/AUDIO TAPES 
~,hq':.rlty .. ==t='~h·::: °*' ah l>Kk and, .... . 
Premium Grade Agfa RF w Cassettes I 
Manufacturers of high quality~ casset· 

!:'m~~~~ ;r~m:; 
pu,chase 25 cassettes ot 2' -'a ITWIUles each 

:t1~~~,~~~~&= 
~ 1:'.1

~ .::~::~h::c:.~? 
MY~, . Boston, llne ~ nah lre.PE22 OUA. 
T .. : 0205 750 595 

Allpricff.,..lnclu-"'-°'VATatll" 

PleaMMnd me,~ty audlo l.ape,tin 
the quantity indcaled (r,ck ""'-• appl,c-
able) 25 caaaett•• 

(lnduding£1.95p&p) 
0 2,,.,,,..... [119S 
0 5,,..... tl220 
:J I,,..... t1245 
07'"tlTWII [1260 

IOffllN [1320 
121"tfflltll [139S 

so caaaett•• 
[onc:Wng£249p&p) 

2 '-) fl'W\$ t22~ 
5mn £2295 
llnww £2349 

.:J 7,,,,,... £2399 
0 10nww £2499 
a 12•,o,ffllf'II t.26 49 

100 c••••tt•• 
[-£:l .50 p&p) 

C 2•,; -. [43 50 
0 5-. [4450 
c e-. £4550 
0 7'-\ ffW'lt: C.650 
0 10-. £41150 
0 12'-\ITWII [5350 
lneluding inlay eatd & SIC»-1.abets 
Total Reminance [ _____ _ 
NAME ________ _ 

ADDRESS--------

I enc1oae my cheque,PO ----­
PSuN make cheque /PO payabM R.F.W. 

CNtM:t : Ian Wht~rlc\ onlll 32' -'~I I 

Accessories 

'""" '"" JOYSTICKS from £4 .50 each 
DIRECT FROM OUR FACTORY 

•UT fOM: WCIIJll-.1....,..IIJ'f'IIO......, ? ....... cnr 
..,._'".._ 1 s~s-·-'*' ._.'°"' 

£4 11,- IUT 
lllADT ... ,.,.,..,o·-..i: ..,.....,,.V11C20 a,.._ 
RWOlll, .. ..............,..,.s..,.,.__.".,,..o..,.u•_. 

CONNICTOIII o --.i,..,....,.....,..,s...., ..... ,.._.........,....., 
"" ... 0. ... SIIIIIIWM .. 

,.,, ...... ,.. ......... 1_ .. ,_ .... 

ALNMlft.lTIUIIWlltHO 
IS-.......,..fYMr,,11•~_....,.. 

DISPLAY INSTRUCTION SHEET 

Gft""'"'"'-'*""""' .. --s.-r-°""' ... "' .............. __,.,,,.*"""_ 
S.....(l ..... ~o\4dlr.....it:......_ 

MAILOl'IDUtSOHL. Y a..-!P0.10 
fOIJINTAIN OOWVfll'IS L.lMITlO 

-c...n. ----- -11 --· t:ASTL(IGH .... "" ... !070))11-

=~=l~ .. 
'-'"'0,0..­__ , .... 

0- SPECIAlOFFER 
STAII DP51080oolumn 
IOOCPSprinte, . 
~57. o....-.c1io,,,,.p11Qtl'I 

SMITH-CORONAT.P.-1 
OAZYWHEEL PRINTER £427 

P&Pta aodlS~VATTOTOTAlOROEAVAlUE 

FAEEPOrr~a1ni?..~~A':la201BA 
Ttl: 021-356-7 402 

l 
ORICUSER 

PROGRAMS- NEWS - VIEWS 

t10R'.>fllON£'°:S$1.At$Cf'W'TlOH 

tl fORSAMPl[ ~ 

C1'9111,,W{II/JI011191**1D 

OfllC U HII 
20~HOUK. WTWOl'IDIIOAO , 

"""""'"' 

aN 
aN 

l'R.~ .~~~ 
lX Hardware Specialists 
zxat 
MEpromloanl.-.c:Eprom1or11 r 11.• 
Eprom140rownuoollot Cl.ft 
EcwomllRloodSM.'loM tt.N 
EpromZXMonllof n .N 
EpromK11ttancll&toalkll tl .N 
Flofflwsl80~ tt.11 
Gr..«:lllolrdnc.tKotEprom [14.51 
MoehlrtN»nl-Jsaot t1~• 
DSHCTIUM 
AarnpacUd~ tl.N 
Epro111BoNII t1t.• 
ll0t28~Ec,otCUcl1 tt.n 
lJo,28wr,E.Comlclots tl.N 
IO~~t1'~ A0c.dll._tz2.15 

0A-'*t1700 

Mll"ICW~ol*,..._""°_'°" __ 
EPROM SERVICES 

3 Wtdgrlwood OrM, 
LNdt: LSI 11EF(0532)M11t3 

~b~.u-- .. ,....._.,,,,. 

Speed up the action with 
PICKARD JOYSTICK 

CONTROLLER 
AlowtUMofenykeys.noc,..CUl'IOl'l-l'IO 
ip9C:.I prog,~ - doeis not "*1 ONf" 
..»Ol'llf- Ill** pnct~ .... end of AW19 

=·~~~ Succes sS. rvlc•• 
154Hlgh SvNl, Bkt1wkfl , WalNI , 

WMtlilUd&.WS3SJT 
Tel: (09'22) 402403 

PCLINK 
FOR PC ANO PC LOOK ALIKE USERS 

~dltailsfrom 
THE MICROSYSTEMS CENTRE 

ENTERPRISE HOUSE 
GORDON ST. 

LUTON 

PCN JULY 7-JUL Y lJ . 198.l 



Software 

CAii YOU IIISS OUT CNI 
A GOOD 6Allf ? 

Bamby Software 
L•'fffburg h 
.... of Ham• 
PU33TX. 

or phone 085 982 313 or 239 
PINN phone between 9-n MCI lpm 

1/un re so Second /l and 
Tapes 0 11 ofler,for most 

computers, at ba.rgain pricu. 
Ref er bad. to PCN issue 161h Jun e 

9~n~\ ~~~p~O&}f~U~~;: ~1c 
10 

HEATH MICROWARE 
• i, ,h U.H .AH:_,u .• ~-lln:,, 

~RF 

Pr0,tr• mmers W•nled 
We require qwtitf pros, MM tor fflOR 
micro ' s .and e,l)ff.enced progr~ to 
undtn.irt.e cont, K1 work. 
We p,1~ c• fttt. ro,i.lhiet Mid dKtributto 
in the UK Mid USA. 
l'ftonr. ~ (02S6 ) l.510 70tM-l ... .. 
OI.EAM 50nWAIE , P.O. lo , "'4, 

' ol,.,, H.anb. I Cl l lll 

SERPENT SOFTWARE ::-...-=e1:e== --._,,.,.__.... .................... .....,. ............ ...., .... 
£5 each inclusive P & P 

o._. ... ,.,...-. 
11..-NTSOf'TW&AI ..... _ DO....._ ............... 

Second User 

P(i,,; JliL Y 7-Jl L'l ll . 1~ 

MICROSHOP 

Hardware 

ORIC 1 
48K Plus £40oflreesoftwue 

SAGASOFT 
.......... -.... --

PERSONAL COMPUTERS 
GAMES COMPUTERS 

LARGC $l(O(S CW 

BBC, DRAGON 
AND SPECTRUM 

We also carry an extensive range of 
software, gamH, momtors, 

prmters and dnves. 

"BASICS" 
DECTRADELTD 
H-41 TIUST IOUlO'AID 

WUT IIIKfOH , HTI!Htwl 
Ttl:IMHltllJ mu.JJJIJUCTWI I 

SPECIAL INTRODUCTORY 
OFFER FOR THE LA TEST 
+ BEST OSBORNE YETI 

* 80 Column screen * Double Density * Green phosphor screen 
SPECIAL PRICE C1,195 

R"::,:::,;.:'t::-__..-: ... ~ ....._.. . ..,.._ 
C9JIICT ,._. UMIU. h l - 11tM 

OU COMPUTER SERVICES LTO 
105 Mytchett Road, Mytchett, 

Camberley, Surrey. 
Tel. (Farnborough) 0252 516766. .,. ______ .,._ 

-~- ... UI 

Software 

ORIC1 

SPECTRUM 
BACK·UP COPIER ,... ................ ~e,,-. -o=m;-

... 'f&:.=-.::::::t=:----.... 
O.,TNCK£Y9-,Zll.,__ 

""'" .. K•Y SOFT , Depl . H:N t 
• ._°'-~ Nl7 MA :-:;:::.:. .. =-:i:-·:.:-::=.: .._ __ 

LYNX OWNER S 
Hl.UO. ~--=~~U.. 
...__."":IZ:':"'.._...,_ 

.... uo 
13, IGftpwood ........ ........... 

~C,,o,dOft,.CfalOO. n.1nt,.........,.,........,.. 

~,,,.-*<ir.iir" EDITOR 
=.-=...-:::'v':i:C:::.°:=-= .._,_ 
C...Nl.-.clNl_.,._. ......... llfOIII' .... 
.... ~wp-i....o,,,,a_,_ t 1, ====g:1~-== - .. ~ ~--.....-11111 .... ..... ....,_.. ............. ~--­............ ... HlX • ....:.... ttl 

MICltOPLOT ··-CAlll,l:QlOl"'I',~ COYDffln'C\ISKLTU.a...,..... 

Software for 
PET SHARP 

TEXAS ------·-· °"""'""'·-----... 
1'&aM .. , .... 

-- !Cl:,--- _._.. ==-..:...c.z;..,_ 
-'-'-C-l• =-;:;:.-.. -----­~..::.-::r.:..~ .•. ,...., .. 
===o:::=:-. ....,. ... c-- ............ 
S=.~t..-..l....c.-=c...- ..... ._. ____ _ 
-::: .. ,........ ....... 1~ ........ , ............... ~ ....... ,..,...._u_oo,......-. 
l!l UAAIUS SCIFTWl!lFIE .. ~:..~~lAT 

" 



Services 

HOBB YIST LIMITED 
Opnln,s 1h•11Jf11. Wl*' I IAf' 1NSmrn,s 

5.:,0,,. . 
Authons«J Aj)pl• s«va CMlt,, 

t:J:;;.,~:::-~-=•~OI 
M4lSD""ll..,,...._boou 

3 The Bra.dwa y, Manor Hlill Road, 
Southwick , Brighton BN-4 4ND 

e ntwu.w-w .t t..&.,mpon,Jl"foSJMl'I~. fCN'llrF 
1lhism1tcd cat.1kJsllC' (O'lcr 70 prop1m,) rk- ""nd 
~ (rd11ndcd on CN'dcr) 10 ~.11,llkM Solt•<ut'. JO 
AJ,aonc ~- S4ocLpon,OtnhlfeS t...a M I I 

e w: ropypMCSaomidfn..q.OlftcpM.xc.~r,on 
C'htt6. VoodooCa~lc ... ,,hSOn 'S\.\ ITCII .COfl.ll(Ch 
bc:1•un a.nnd&c and VIC"20.1'0ft•are and 1n,uw:­
t toMs11r,pl1Cd ~ P0l19 ~ CkncralC'~n)' 
f' 0 Bero: 128. S•1ndon. s, .a1<DL 

e ll'lt 29 0-.. "'"' lo OOJ')" tour \ IC.' 20 ca~un"' 
Send !I '(lit lo.- ckt;111t-G C-ochrane 'Mon1:.>N1 
S.lb...-1h uine. Sl&ndtrb..J l)IIC and V.t'ill SRJ 
IPD 

e ,....._ fR El:. fOMMA.T OATAHA~L. 9 tn.1KI 
ine11uoptlOfli.1MIOfl.foC.1n:".dl.lfllt'tt~.1:.o11M 
Wloredl0)"011r:.p«'l f1Cn«chl600.C ll .1)<kll \I, 

O<ccxt,,Cre,.Sa rboro,~ , OfL\ YOlllJM 

e 0111C-1a...._c--..., #i ll. orlt>t..fflt"nuUf""" 
bl,1111111~.onl) 0 50from Dlfl) I 8ro-n6C•r>e 
Clotc, P'ndlcrof1. Abiqdon. ChOl'I 

• s,.dr.. T..._ crnte )Ollf O-."ft Tc-klt\l ~)~Cffl 
•itb "ZXTu- t". 900 pqn. mkMlr. 2-t-hour dcxk 
grloplu,ct. Ample- ~H(Cffl. 1t'1 all here' [4.15, IM 
Stc-•arc. 17 TOIT) Dmc. A.ha n ::12 ~,o. (de1.11k -· . ,....._,..._. ,HVStnnlWtdte""""~tK>n 
Fully dt1,cnpc11e pocc li,a a•.ill.abk °" rfi!IIC'~ 
COR.M'(-\tlCRO 16 Kntff..-onh Sun-L Ro,~on. 
lkns 

... 

-

MAKE YOUR 
ADVERTISING 

COUNT 
PERSONAL 
COMPUTER 

NEWS 
offers 

IMMEDIATE 
IMPACT 

on your market 

.. •••T I ND UUNTON , OXON ox• ODO . . Call Ian Whorley 
or 

Christian McCarthy 
on (01) 323 3211 

Microshop Classified 

OAM&a - UT1UTlES - CDUCATIONAL - ACCCSSORil:S - HARDWARt - SCRVICts 

A DVER T ISERS 

MICROSHO P CLASSIFIE D 
f ot -.ly CLO- n.~ .. ,-P"'9Gm• 

-.. .. .i..Mo I Stl..LINGW CU LY 

MICRO SHOP CLASSIFIED ADVERTIS EMENT FORM 

NIC.OIMOP CLAIIIJ'U:D PCN , 
Uo.t.rdS t1" 1. ~ WIA I HG 

n.o .. fuod ...:loM,d. •, ~PO loo CIO loo IM lotlc,w-,,,g, od 

pa.. JL D7·Jl.: L' ll.19tU 



Personal 
Computer 

Books Editor 
Pitman IS one of the leading computer book 
publJShers m this country and overseas with 
amb1t1ous plans for expans10n particularly m 
personal computer book publlShmg over 

the next few years. 
We are looking for a person probably 
between the ages of 25 and 35 with 
considerable flair, arnb1t1on and energy to 
build a personal computer books l lSt from a 
small but lughly successful base mto a 
S1gn1ficant but descrete publJSlung enter-

pme . 
Expenence and knowledge of the personal 
computer area is Vital whtle expenence of 
pubhslung m thlS area is demable but not 

essenllal 
Tius new pos1hon carnesan attractive salary 
and a benefits package m hne with the 

challenge wluch It oilers .,.. _____ .. _ .. ~ ... -J -~ Alfr ed Waller 
Pitman Books Ltd 

128 Long Acre 
London WC2E 9AN 

~ Pitman Booksiiiiiiiiiiiiiil' 

MAKE SURE 
YOU ADVERTISE 

INTHE 
APPOINTMENTS 

SECTION OF 

CALL 
IAN WHORLEY TODAY ON 

01-323 3211 

PC"I JULY7 ·JULYll,19@J 

COMMISSION 
AGENTS 

REQUIRED 
FORA NEW 
RANGE OF 

MICROCOMPUTER 
DURABLE S 

* Excellent commission 
and repeat business 

* Full support given 
WRITE TO: 

WORKSTATION 
Prospect Mill 
Hind le Street 

Darwen 
Lane s 

883085 
or Telephone: 0254-775727 

---- --

Program 
converters 

we need you urgently to con­
vert listings from Spectrum 
and Commodore 64 BAS IC to 
Dragon , Spectrum , Orie, BBC 
and Vic 20 BASIC . Th ese 
conversions are needed for 
listing books that we are 
publishing later on in the year : 

If yo u are interested pl ease ring 
Jan e Green on 323 3211 x365. 

" 



The main 
chance . .. 
Ifs as unlikely you'll find Ford 
Sierras packed ,n 1he execuli\'e 
park 1nglolofB ntish Lcylan d as 
it is 10 come across product 
lo)alty among Bnt1sh com puter 
manufac1urcrs. 

So 11 seems. for Cambridge· 
based compu1er companies 
!urn to ot her manufacturers 10 
fulfil their office com puting 
needs. 

One or them. owned by a 
man of reccntlyele, atcd i,ta1us. 
has se,e ral lnrred1bl) Big 
Math11'1es 1n 11s main rccepuon 
hall 'with nary a single flat · 
membran e or rubber keyboard 
in sight - perha ps t he) 're all in 
the back of the bmldmg being 
used 10 dc,clop Tin)dn\'CS. 

IBM throws in 
Olympic prize 
One reason people suggest )OU 

buy a micro from a large. 
estabhshcd supplier,,. t hat you 
can have confidence 1n its 
stab1h1y. 

Wcll. 1hcydo n'1 come much 
largcror be ttcr cs1a blished t han 
IB M. but as you may have 
no ticed IBM 1s ha, mg trouble 
meet ing lhe de mand for its PC 
and XT model s - hke a 
t1o1.·o-month dcl l\ t'ry delay . 

Bui IBM . large a nd 1o1.ell· 
csrn bh'\hcd , is confide nt ,t 1s on 
top or the problem . So confi· 
dent 111sgorngtog1,e 100 PCs 10 
the organisers or the Olympic 

Games nexl yea r m Los 
Ange les. 

Largesse hke this ,s not 
uncomm on in the compute r 
business - 1he man uracturers 
arc prone to make swee ping 
ges 1urcs with no thing more in 
mind than a bit or free pub lici1y 
and 1heopponu nity to improve 
the lot or surfenng athle1es . 

During lhesupplydelay lli M 
has prormscd to be as fair as it 
cani n thcmattc rofdcli,t nes­
wc arc a ll equal m the s1gh1 or 
IBM . IIO'lllle,·cr .so mcare more 
equal than others. Tryorde nng 
100 a nd sec where it gets you. 

V"uawrite righted 
In our round -up of 11oord ,11roccs'ilng 
p:tckaCCS for 1hc Commodore 64 in 

Issue 16. we hulcd 10 mcnllon the:: 
spc lhn& ched,cr ava,l abk' 10 USt: 
11r1th Viza...,m e. And . though . as 
our reH e...,-cr pomted out. Yiu· 
...,·n1e's ma:omum 1cx1 •re• is the 
cqu 1nlcnt or 87S 40-dlaracter 
Imes, more can be s1ored since 
unuxd pa rtsoflioc1a rc ignored . So 
really 11 's a fr« -rormar area hohdn& 
upt o35.CXX>charac1en 

Next week 
• The real 16-bo story : the 
ch.ips m detail 
e Softwar c Pro-Tt sts: Stock 
contr ol on Epson ; Torch . 
mail Plus 
e zxs1 v.-ord process ing 
e N~w games re,i e 'llllcd: 
Atan , Apple . Commodor e 
64, Spectrum 
• Ma ke sense of lmcro 
insura nce 
• M1cropacd1a Sound . part 
3 

~~~~i!~~la!~~:e ~ 
Mon110f 

PCN Date Imes keeps you m touch with up-comingc , ents . M.ike 
sure you emer them m )W t diary . 

PCN Date lines shoul d send 1hc infor matio n al leas1 one mon th 
befo re 1he e,ent. Wn1c 10 PCN Date lines. Persona l Compu1er 
Nc:w), 62 Oxford Slrec: t . London W1A 211G . Organisers who would like deta il s of co m1nge, ent.s mdudcd 1n 

UK EVENTS , .... .... 
MIC'l"O fradt '8.l Jul) ' 6-S 
IBM Users Conference & July 12-14 
Exh1bt1ion 
Compute1'$ 1n PcrSOflncl Jui) 12-14 

81h 2X MK"rofau Augu(t20 
Acorn User Exh1bitl0fl Augus1 2.S-18 

Compute r Open Day September I 

ll omc: En1erta.nmcn1 Shov.· Sep 17·25 
Computer Open 0&) E.xh1b111on Scpirmbcr22 
Microcom puters 1n Business Scp 27-29 
Personal Computer World soo .... Sep 29-0cl 2 
Com puler Fair "'12 

OVERSEAS 
[ 'NM .... 

lnternao oni l MICfo Compuu•r Au& 2·5 
Exh ibition 

Na1ional Compum Businrss & Aus 16-19 
Off~ S) 'Slems 
PcBOn al Com puters & Office Sep S-8 
Au1oma1KN1 S)'$tem s Eith1bi1ion 
Aus1rahan Compute r Exh1b111on Sep 13-16 

l nlemat90n,1J Penph<:ral E1:1u1pment Sep IJ·IS 
& Soft,,.a re Exposit ion .. 

·- .......... 
Barbica n Cenlrc. London TimothyColhns. Mon 1budd Lid . 01486 1951 
Wembk y Con fercn« Centre Onhl\C' Conferences Ltd , 

09274 28211 
Ro)al Laoc aster llotcl. Pele r M1mng1on Exh ibition s. 
Londo<> 02n 212000 
Alexand ra Palace:. London Mike Johnslonc, 01-801 9172 
Cunard l n1ema190nalllotel. Com pu ter Ma rketpliKC Lid. 
London 01·930 1612 
Orapnora Ho1c:I, L.«ds Tony Kam 1m.'lki, Couc hmc::ad Commu ntcallons 

Lid. 01-m 1102 
Ol)mpia. London Mon1bu1ld Ltd. 01-4861951 
Central ll otrl.Glasgov. Couchmcad Communicanon s Lid. 01.ns 1102 
w1,...·ick Un1\en11y. CO\·enU') Peter Bubb. 01-892 +122 
Ba rbican Cc-nlre. London Montbu1ld Lid. 01-4861951 
The Sir Frcdrnc 0$bornSc~. RBrov,-n 
Wcl"'1 n Garckn C1t) Wrlwyn Ga rden Ci1y 23367 

·- ......... Kuala Lumpur . Mala)'SUI Conference& Exh 1bt11on Mana,cmcnlScn·ke s 
SON 8110. 9·A hlan SS2418nimin Mesah . 
Pc1ah n1 Jaya , Scla nior 

Auckl and, New Ze aland Trade & lnduslnal E.xh1bi11ons, 12 l-lea1hcr 
Stree t , Parnell, PO Box 9682, Auck land 

Ams terdam. The Netherlands RA J Gebou""' BV, Europaplc1n 2. 1078 GZ. 
Amsterdam 

Melbourne . Au$1raha Riddell Exh1b1tKN1 PromotlOM PTY Ltd, 
166 Alben Road . South Melbourne , Vic 320S 

M~ Ce ntre , Anaheim. USA Cahncn ExpoMIKNI Grou p SA, ™83 38085 

PCN JULY7- JULYll.1 911J 






