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Wi1h backing from a sound generator , you and your Spectrum can make sweet 

Monitor 

music together. Trevor Jones conducts. 

Adventures Part 3 
John Noads wraps up his series on prog ramming 
your own adventures with advice on how to 
arrange the 'interior dccor ' of your rooms 

Snail trail 

23 

33 

S1nda,r blunders on Spectrum fix, 
~Z:TandyModt:I IOOh1tbykm 
or memory. paft J: Pied Plpc-r 
cntcn lhe rat ract, palf 4: Cokoo 
ans•crs Adam rumoun , pa~ J; 
L1fcboa1 homes 1non IBM PC.pa~ 
9;and1hc rest of1he .. «k' s nc"'" The Logo turtle turns up on the Spectrum. cut dow n to size as the Snail. T ed 

PCNCharts 10 Ball tracks it down. 

;:::~s~1~1,mon,micros•nd Atari in lD 35 
Random Access 13 Nigel Farrier finds Superg rap hics quick on 1he draw- if you can follow 1he 
Yourvte~.-·sonth11.1N11 .. and1hc instructio ns. 
othe r . 

PCN PRO-TEST: PERIPHERALS Routine Inquiries 14 
The mtao p«)bftms our rea<kri 

;:: :;;-- 15 Newbrain upgrade 
Wh.Ch volumn arc bound for,.~, 
boob hdf'! 

New life ror the Newbra in? Joh n Braga tests the 
C P/M disk system, in both start er and expanded form 

!!!! :. 38 
·::::.t·:::;;::. 
~ Microw1Yes 17 

Bri&,ht tdt:a1 I() bfUsh up your 
provamm1n1 IBM mice 40/42 
Procr•mCanls 56 
1-lomc Aooounl1on lhc V.c20: Foot 
Poma ,1 rompk1cd on the Lynx: 
One charac:1cn redefined before 
your c)·es: •nd the first l'A'O cards ,n 
Knockou1 Whist for the ZX81. 

Ian Scales links Logimouse to a bare-bones PC, 
and tangles with the optically oriente d M-1 mouse 
from Mouse Syste ms. 

GAMEPLAY . 
g':.,= •odfullron,,rubo!?. Peter Worlock. with loaded Commodo re 64 automa l ic. cracks 1he case of The 

Witness . 
74 

Pd :yourperiphtrals-fullbu)·c r·s John Fletcher on Falklands pat rol in Harrier Attack (Orie), and Mike Gerrard 
~;board 

80 
revvs up for Morocco Grand Prix (Dragon). 

Quit 88 More for the Commodo re. Bob Chappell survives a Super Scramble and 
w,n £20• '1th • Laulhhne! wrestles with the energetic Stix. 

Cowr phOlo by Cltru Sirwns Can Mike Gerra rd and his Spect rum recover the treasures of Pharaoh's Tomb ? 
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Spectrum load hitch 
., ..... _.. 
S1ncla1r RHCafC'h has made a 
chanse to the Sp«1rum that may 
stop the machine loadm1 much of 
the toftwarc that c.iusts for 11. 

It is alrcad)' ckar that not all the 
soft 111-arc wri tten fOI" earlie r Spcc­
tf'\lffll 111·m run on the ne111· , ·en.on 
But the full u1cn1 of the problem IS 

not )'Cl c,idcnl, and 11 could gi, ·c 
problcm1touscn,10f1111-a rc..,·n1cn. 
and makers of penphcrals, 

Sinclai r Rcsearch'1 ma in mod­
ificatton to the Sp«1nim makn lhe 
m.ch1ne compa t1bk .,i,h a •1dcr 
ranse of domestic ttlcv,won wts. 
8 u1itcanalsocauwspunouircsults 
from l)'llcms conntttcd to the 
machine's earphone port . 

The machine that appears to be a 
potcntaa l ,ource of problems IS the 
Spcctnam 48K ls.11.tt J, released ,n 
July •dth a rcck:1igned uncomm it· 
tcd '°SIC array (ULA) chip. The 
ULA controb 1he computer's ex­
ternal po,ts . One rnuh of fiu,ng the 

new ULA 1n10 the machine 1s a 
ch1n1e 1n the data read from the 
earphone por t -thec.ntrypoinl fof' 
proarams read from casscuc or fOf 
1nputsfrompenphcralssuchasll&)lt .... 

Sinclair ReKarch admits that 'an 
uninten tional dfca (of changin& 
the ULA) docs affect IOfflC IOft· 
ware.· The firm adds 1h11 11 h as 
found problem s 111·,th sof t., 'llrc ,,rnt­
tcn for earlier , ·cnions of the 
Spectrum - 'but not software from 
map 1upphcrs. • Hov,·c,·cr, the 
Sp«trum lssi,cJisrc lativclynew:i1 
,sllkcly to be some umc before the. 
full dfttt of Sinclair's changes on 
soflware ••ntt cn for ea rlk:rvcrsK>nS 
of lhe machine becomes evident 

The probkm Kem1 10 be 1h11: ,n 
earhcr VCl'SfOM of the Spectrum, 
the earphone port is pon numbc.r 
2S!i. ,11h the saxth of the c11h1 bits 
that dcscr1bt 1he number sc1 logic 
hish (or I); in !he lss1.tt J. the Sllllh 
bit is Kl 10 losic low (0) when 1he 

machine II firu s•11chcd on 
(a lthou gh ,n some cases 11 drifts 10 
k>pc I as the machine: warms up) 

Jfaptece ofsoftwarc.c1therfrom 
an applteahons prOJflm , or from 
ut ility IOftwarc uKCI to control a 
penphcra l . tncs to read the b)'tC 
tha t dctcrlbn the po,1. the numbtr 
u rc1ums11hkcly 1obeou1 b)'64 (the 
valiKOfthc:Wlhblt). 

If toft111·arc does not read the 
port's num be r with an IN com­
mand, 1111 unhkcly thal there will be 
any probkm. H u do«. to fl,·arc 
loaded may crash. 

Pcopk ,·ho buy 48K ,·crstons of 
the Specirum can check for polcn­
lial probl,cms b)' fint dc1crm1n1n1 
whe the r Of noi thc machine IS Issue 
J. lnstde these machi nes, the main 
circu it board should be marked 
' Issue: J' and the computer's hut 
11nk runs ac:ross 1he top of the: u.Kr 
port. (In ea rlier ,·crsions, the heat 
11nk 1s located 11 lhe bonom ri&)ltof 
1he machine ' s interior .) 

A 50ft111arc check 111·111 confirm 
that the machine is equipped wit h 
thenc:wULA : 
10 PRINT IN 57342: GOTO 10 

When the hne is RUN, the 
machine should dis.play I ro- · of 
2!i5s. l f1tdl5J)l1ys l91. then the new 
ULA IS 10 Name. 

Rumours of problems 11111h the 
new Sp«tnam a,,c spr,cad1n1 
around 1hetoftw1,e1ndus1ry. Some 
soft111'arc hou.sc:11old PCNtha1 they 
ha,·e IIOI )'Cl been 1ble to obtain 
Spcttrum )s to check thtir toft· 
111·arc 

Chhen have made chanacs to !he 
code ,n their protrams 10 11ke 
account of the new ,-atue of the 
carphoM port And one hardware 
manufacturer - DK Tronics of 
Saffron Walden- will supply extra 
checki ng so f1,.11rc for ,ts light pen 
for use 11111h the Spectrum. 1nd 11 

conlidenng dlan11n1 th,c conncct­
ing pon for the bJht pen 1oonc:that 
b)'J)UICSthe ULA 

Liquidator 
seeks buyer 
for Newbrain 

•·udes.lpc:d(or.'onccrcd11oru1d. 
A 5p,0knman fM Ddo,ttc hmtcd 
that 1herc could be $11Ch • 1c1m 1n 

Toshiba twins arrive in UK 
thc:A~!=~· no name, ha,·c been Tosh,ba 'sT IOOisnowon5akm1h11 
me:nooncd, but the Computer c:oun1ry-1ndith11becn)Olncdby 
Ttadc:n Auoa.ation conson ium II a bi1 brother. the TlOO. 

hopin1 to bid for ri&htJ 10 lhe m~,!
1~~~~= .. c~: ~ !!: 

~~~~~~~;~:i~:~ ~:::~:::~=,~~~!~~~1
1
~: comet in vanous ronfi1ur1oon1. 

unu1 21) .. -as hopma to stan talking be 1n1crc11cd •·ith a stanm1 ·prict or U ,49S. But 
topotc nllal Ncwbr11nrcscucrstht1 ~ meeun1 rc,~akd 1hat the TlOO is I nc•comcr, and ,.Cl 
.. ·cclt. Thom-EMI. "'1uc:h manuflC1urcs another ' IBM compatible' 

ki;:;~hi~~r:;~~n\'::i ~:: ~~:;~~~;r;::1~:::pc:~~~ ffl~l:i°cnded for Yln<>US SpcaflC 
'fairly orde rly' crcd11on mect1n1on tree, 11,ith softwa re due to ,oon the typesofuscrandwi llbelOklbyScan 

~.c .. m~~:,·c~:~s::::1:::,:; i~:~hi!:,7~~~~!~8~=: ~~~~~~~"'.:~: 
any o f their money bKk af ter the C\lrcd crcduon ..,·ere ,mall Pfott•m. or Buildu, 1 manasc· 
Grundy coUapw. numbtr ed 285. b\wncuci a nd deakn 111hocan less mcnt suite for the bu11d1n1 trade. 
and111"Crco•,cdjuit undcr£2mllh on l ffOfd 10 take a km. A cred itor a t The TJOO will run CP M86 and 
1nall Thccompany'stota l dcblYoa, the mcctin& 1,a1d tha t II least a MSOOS 111·itha lllheprop a mUh.a t 
put11dost100.!im1llion dozen spc.akcn from the floor So ..,;th these 1111'0, as 111·cll 1s the 

lhe~ ~;.~:~~i':::~!:'~~!.~O:~;: nprcucd d1ssu,1 thal both the ~~';:!,:;.~·~~~~)-item • ., h ich 

serious and sensibk mana&erncnl ~c':~°"J0:;1 h'!; :: The machine has much the u.mc 

and the rcll. and ifs yours for ' JUSI 
under £2,!iOO' 

VarKM.tS add·1n cards arc (or •ill 
be) ava 1labk:, 1ncludm1 two 
paphiaadaptcn. w1ththe model II 
coupled to the Pallctte Adapter 

Id " - their hands of the Ncwbrai n. spcc: as many othe r 'compa11bkt' 
t-"-'m_'°" __ "m_,,_,._•_•K_'_"_I<_"_" _____ ____ _, ~!~~=:c!!;~t~~;~~~ ••••• 

111 Franklin to 11rctchin1 from Canada to the Far 11opptc:sand/or a IOMb Winches te r . 

;;i1ns~h~! i:~on~a .~ ~a~er~ •• :; I-R_S_2J_2_,_od_C._n_,ron_"'_'"-""-""-' ----- ---'----'----I fight on in thc mostnovela pph eationofcopy· 
ri&ht law yc:t to apply 10 the micro 

Apple case i~r:.·cnoftheind~trybe hcV'C: 
that. whatever the final ou tcome of 
the dispute 1n fcderaJ couns. a 
l,cn11hy Jptll or l1111ation will spell 
the end for Fr1n ldin-ck:akrs111ho 
might aho face In act.on from 
Appk could bt 100 fri&)ltcned to 
cont1n1K 1tock..ing F ranklin's com­

Fr anklin Computers will not So 
~-n wuhout a fi&ht in its lega l 
dispute with Appk. New Jcney· 
based Fr anklin aims 10 con1inue its 
cas,c, follow1n1 tU defeat 1n an 
appcah court last ..,·cck to prOYC 
that 11 dtd nol filch opcr111n1 
soflwarc from Appk 

The 1AUC1sde,·clopn1m to11e11 
eaK 10 include so ftware burned mlo 
s1hcon within cop)'flght la.,'S that 
co,,·crprasram shcldin othe r forms . 

AlthouJh the ease a111nst F rank· 
hn Ii JUSI one of a sheaf of wms 

puters. 
But F rankhn says II has taken I 

11raw poll of dcakn . Ahhoush the 
ret a1krs are kccpin1 a close C)'C on 
proettdinp. they arc s111l 1aking 
a nd sclhng Franklin Ace compu­
tc n. But !hey 1nd the IO(twarc 
write rs 111111 be trcachng carefully 

Dragon's back 
Ora,on Oal a loob 10 haYc 
bounced back from the upheavals 
oftwo111·ccks1,o(PCN,1.mu27)as 
it prcparn ,uclf for the Chnstmu 
Mh . 

Tosipaliurc1u m 1ofullfitncu11 
has taken on ten more people, fflO!!it 
of 111hom wtll 111'0fk m manuf K· 
tunn&. 

According to RK"hard Wadman, 
u.ks and ma rketing direct or, lhc 
company expects a big 111ercasc 1n 
demand ,n the months leadmgup 10 
Chm1ma1 - perhaps 60 to 70 per 

cent of ,u sales for the yea, . 
Cm the manuf1C1unn1 froot, 

Or aaon tS lhou1ht to beon the verp 
of producins a 64 K machine. 
a lthough II would no1 confirm 1h11. 
The lar&er system 111111 be par11C\llar· 
ly important to ,u push ,nto the US, 
whtrc machines like the Commod­
ore 64 sell fOf a round $200. In lhc 
New Year 11 IS cxptttcd to 11art 
producil'll a bu.Jiness system. and 
Dra,on insists itJ cash flow prob­
lems th15 month did not affect 1ts 
development of new S)'Slems. 
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TRSshock ...... _ 
Theyuy an clcphan1 never for,c:ts, 
but 1hc gian1 Tandy Corpon1ion 
seems to hnc fallen Jhon 1n the 
rntmory dtpanmcnt . 

The a:,mpany m1scak:u lated the 
demand for 24K and )2 K vcmons 
ofiubooksizeporta~c Model 100 
computer and is now only able 10 
supply the unexpanded SK· 
machine. But Tandy UK's man­
a,in& dir«1or u1d that the 11r111 
should IOOfl be o,.·cr at Tandy ships 
ou t both UPlfades and rc.ady-bull1 
24K and J2K mach1nn next -."Cek. 

·wc·,·c o,.·crsold what ••c ona•· 
nally projected.' said mana1,1n1 
direc1or John Sa)·cn . 'And ,a·c 
certain ly underestimated the de­
mand for the blgtr mach,nn .' 

Mr Sayers made 11 clear 1h.a1 the 
company ltill has lots ol SK 
machines ,n stock and that 1hc utra 
memory dups ~Id be arm·in& 
nut "''"" to UPCrade them . 

The lack of extra memory oo the 
Mode l IOOcan bea rt al drawback as 
11 con111ns1evcral built-in prognrm 
( a word·prottUOr . address book. 
schedule boolc and telerommun.ca­
tions proaram) which will each use 
most of the memory cas.ily once a 
couple of daia riles arc 1nachcd 10 

Orie drives 
~k driva arc on the ir way for 1hc 
Oncl . 

The dn,'el will be l1unchcd by 
early October, accord1n1 to 1n One 
spokcs'A-oman They ,..,11 be the 
Hitachi 3m units. already •v•1lablc 
for the BBC mlCfo Crom AMS. Ind 
they should be priced I I JUst under 
£200. 

From a ustr's p()lnl of VlCW 1hc 
capacilyohhedm·e tS IOOK. but the 
d1sluiarcrc,·cf"Mblcandof!cr a t01al 
of 200K - 10 ust the second IOOK 
you have 10 take the d,sk OUI of the 
dn~ and turn ii over. 

them . If. fou·xample. you've 100 
rtasonabie-Mud lis( or addresses.• 
couple of form ktttn and • one· 
week M:hcdult in memory the 8K ii 
vinually eaten up . 

Mun 'Ahik in the us. Tandy IS 
ei:pandin1 the memory of 1u Cokw 
Computer raRJC. RadioShack (the 
name Tandy ,ocs under in the US) 
has annoul'ICN the rtkascofa64K 
EJ:ten<kd BHic:: Color Compu1tr 
forS399. 

1bc announcement of the Radt0 
Shack 64 machine ,..,II be of IOffle 

intert:11 10 Dr qon 0.111.1, which hH 
1us1 concludtd I dea l to launch a 
64K ~·crsion of the Dra,on in the 
US. Like the Dnp. 1he: new 
Tandy machine ,. .• 11 c:omc with a 
1ypcwn1cr quali ty kc)'board. It ,..;11 
offer Radto Shack"f lon&·fabkd 
OS-9. ,.·hich noc on ly frca all of the 
machinc'1 64K as user RAM but 
a lso include$ a CP/M-styk opcrat· 
in11ys1cm, a tc:,;tedi tor,a~ 
machine code: assc:mbic:r and a 
machine code dcbugcr . 

The OS-9 will sell sepante ly for 
S69.9Sand an Extended Basic 10,0 
w;,h ,1,.1IIC01it S99.9S. 

Tandy' s ai1-do,r.-nrolo\l.roompu· 
ter 1sduc 10 appear 1n the UK Mxt 
MOnth. 

Teaching 
the teachers 
Primary school leachcrs ,...ho',·e 
been baffkd by mlCfO talk can now 
breathe a sigh or reltd - a nc"'' 
publication , Pnmary T~ochi1'$#attd 
M,cros.isonits,..--ay. 

The map.zi nc a1m1101llu11ratc 
the w1ys1nYt'hichcomputcrscan be 
or value in the dmroom. A 
spokcs,.·oman for the ma1a.zanc 
said: ' It will ha, ·e ,·cry practical 
m•tcnal for pnmary schoot 
teachers 1ohow1n1 how miaoscan fit 
into the curriculum . 

BBC rig battles North Sea 
If you have IJ)&re capaci ty on your Jivin1 serious 1hou1tn to dou.bllnt 
satellite dtSh. you mi&ht hkc 10 iu ins1alla1ion and is lookin1 for I 
network with what has to be diskdrive. 
Bri1ain'smo1t nor1hcrlyuscriroup For more details on how to fit a 
- on board the MSV Sl.Jiw, Cc:ntronics intcrfaoe in a 20 metre 
currcnrty bobbin1 about the Nonh wave, or if you arc pannin& 1 flyina 
Sea'1 Brcn1 ollfickl . visit (hclicopccn only. please). you 

At 1hc momcn1. some JO 'frus· cancontaet1he1roup'upokcsman. 
tratcd p,of~als' crowd around Ian Wilkins, do Brtnl F"ttld, Eas1 
a BBC B on the d1v1n1 suppor t Shetland Basin, Northern North 
,·cucl. Bui the JrOUP tells us it is Sea. 

On-line 1-2-3 to mainframes 
Uscn of the 1-2-3 i-:hae on the 
IBM PC can now 111,k 1n10 an IBM 
mainfr ame and 1c:1 a host of 
additK>nll lOftYt'arc pachgct . 

Manasc.mcn1 Science America 
(MSA) (0628-39242) has brouaht 
OUI an advanced VCJ'Stof'j of its 
E:,;ccutivc Pcachpack whic::h is de· 
si,ncd 10 allow IBM PC u.wn to 
hook in10 IBM mainframes runnina 
on MSA onbnc systems and 10 
e:,;chanp:da ta. 

F0t a oosi or u.ooo you act a 
plu1·in board for the PC 1ha1 
pnmdcs the dmii try 10 allow the 

PC to talk to the mainframe 
computer . In addi1ton you JCI a 
bund le of software produced by 
MSA under the Pcachtrce. labcl . 

lndudtd in 1he Executive Peach ­
paclr: arc 1he Pc.achCalc: clccuonk 
sprud1hec 1, PeachTc1t (a • ·ord 
J'foceuina packa,e). BIJVncq 
Graphics , List Manaicr (a mini· 
personal database), telca>m· 
munic:ationt. links 10 other mk:roi 
and PcachLi nk for 1he mainframe 
link . 

The new enhancemen t is an 
admission of1hesucccuof 1-2-3 . Oric's Mlven1sm1 of the disks 

may ha,·c b«n prtm11urc bu1 ii 
seems to ha,·c 1,'0ldcd some of the 
prnbk.mJ that hnc afn1e1cd other 
manufacturers 1his summer . 

'Priman ly the ma1aunc will have 
macerial on the BBC. Research~------------- --- --! 

Machines ' Link modtl1 and Spct· s 11 s d 
lNm,whkhhmb<<Ol>''<Oth< ma er or 
Govcmmcn l t.tamp of a pproul . • 

t.========~====~===;-1 
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.. - .... A new 11nic of ba11cry-po~1ercd. 
li&ht,..·ci&ht and truly portable mic· 
rocomputcrs with advanced fca-
1urcs k>oU sc:1 to foUow 1n the 
foou1tps of the Tandy Model 100. 

Sord, the company Yt'hich openly 
J'fodaimJ an intentK>n to become 
the bigai compu1cr-makcr in 
Ja pan within a few )'Cars, seems 10 
have a challenaer on the blocks. 

The Sord IS-I I hu a proper. 
fuU-size ke)'board ,a 4() x 8 liquid 
crystaJ Kr«.n 1nd a built-in micro­
casscne drive . Memory-size b c:,;­
pcctcd 10 be 64K. 

Apan Crom lhcse useful fea1ura 
there a rc at least two add-on 
mod 1.1k1 which ptu1 in,oc ither side 
or the machine . 

One tl a printer. which Yt-ould 
seem 10 use the small pen-poller 
mcchan.iltn USC'd by Tandy, Orie 
and Sharp. Thii ,oc, on 1he 
left- hand Mde. 

On. the riaht·hand side I calcula· 
tor-module can be conncc1ed . This 
has a calcul ator-type keypad , plac ­
in1 the machine astride the calcula· 
torlhand ·hd d rompu1cr ma,kc11 . 

Ali yet onJy a Nipponiscd vcnion 
is known, but the machine should 
appear in 1he UK carfy in 1984. 

A 1Criet.of other mKhincs tl abo 
c:omil\l, ran.Jina from 1he M-68, 
,.·hkh .ttould be available very 
soon, up to an as ~I unnumbered 
'32-bincr ', due next year . 

Evc.ntuallySordw:illh a~se~ral 
complete ranges of machines . 



VIEW FROM AMERICA 

F---
Summertime 
blues linger 
on into fall 

Tlle _., '13 lnt ... , .. ..., , ............... ........ ...._ ............. ~ .......... -.. ... 
............ •...,..... ........_ •• t. IN MM MM IN celNt' __ ._ .......... --. -·r-.,...c-t-~-· ___ .. __ _..... __ ______ ,.. _____ _ 
et.. ff,...._~• Wal 5bNt • ~ NCmN ll •-,.,t..w.CNIGle. 
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........ JNeWplf13V.ct.37cltir~,lerply--- n,css portabk has 11 last made its carryaround.-1ththcmach1nc)for 
., ......... tlllt- 's ......... Wla.,11 ......... ,.,.., ~bu1111pnccof{l.22S.PCNfint 032. A dual RS232 1n1crfaoc n 
..__ ..... ,-l • .. ..._....._. ....._.. ,._. ..tl look~ a t 1h11 CP 'M s~tc m ¥1'1)' £11.S and I pnnccr cabk £S7 . 
.....,, , baclt 1n issue 4, Apnl 8. Planned <k,·dopmcnts include a 

..... _..,.... ........ ,_.,. ...... ,..~.. ThcPted PlpcrrSabouttheStUof modemandaharddisk . 
...._.•.ellN4 ,CINttJ...,.is•lllllllftlwlttllit ........... CNN a briefcase and "c1ghs less 1han Scm1tcch Microcl«Cron.c::s, the 
IJe Wal. M tll,e .......... CNIIIINt.. ......... C-.-.. II 1Slbs. lt 'sa64 K RA!l.1.ZIIOl)"ltm machine'sCanad,anmanufacturcr • ....,....llrilk ... tlU.64 , .. Vic:20 ... ~tlleTIMaSilM:IIII' with I full kc:)·board and a s.ngk ~esthe P1cdPlpcruamassmarkct 

lOOO-' ... Taat.....,.....tll4A .... MldlNsdN9111M• :x1.!,:S:~,1~~1
1:~;:ctcr.:;~ :i~ch

1";.,,!t :! m:,ru ha:n:: a;~ 
................. . 111nter, sptlk r and calc as free announccd . l leavyd1sroun11n1on 

a..c.lf tM a...rtc.. ~~i....._. It .... dtM, software. Tht mach111t requires a macfun« hk.t the Osborne: (.,.·tuch 
...... 111111 llllrt ................... , ,........... ..._ Me scpartte monitor. although £28 offers t'ft1n dm·n and a bu1lt·m 
......... c......or.M .... • .... ...-cWIJ.t$200 . buysanRfmodulatcwtoconnect1 t momtor) and new yeHo.be-scen 

A.......,SIOOMt..,11NaMwllllalllk .... ~teelOc,- to a 1V madunN hke the Adnnce 86 ... ,11 ~=.=::-~=: ·::.-::.-: ,_;_•"::':::'hc:::'~"P't:::"""=:::•oc~l"""=•~,coond=:,_::.bc::.•::."'::.'oom::::.,::P":::"':::'°".::.._ _ _ _ -i 
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AT&T boost for Adam 
Fa11h m Cokoo's ability to deliver 
iu sensat~I Adam (PCN. UJW 
/J) ..,-u propped up m ,...,'Oways last 
...,·cclc. 

Col«:o itse lr 11agcd adcmonstra· 
tlOO or the mach ine 10 PfO''C that it 
actually cxiJ ts, a nd 11 repelled the 
utronomic orders 11 claum 10 ha\'C 
taken . But more ronv1oong yet Ii 
the fact th at AT&T, the US 
equivalent to British Telecom. has 
joined Coleco ,n a ven1urc th ai will 
deliver aamc$ to home uwrs O\>'cr 
the tekphone. 

In the UK Coleco re-launched its 
Colecoviston gamcs unit but the 
company would IIOI be dra ,. ,n on 

when the Adam m1aht be 1« n here . 
The system thal look the Consumer 
Elcctronta Show in Clucaao by 
11orm in June ,oll combine a Z80A • 
SOK o r RAM. h1ah-spccd tape 
storace and a da1s)'Whccl pnntcr for 
lcss thanSl.(XX) Cokrosa)'l lt has 
orders for 400,CXX) and 'commit· 
mcnis· for another 100.<XXI. 
acx:oununa for all its planned pr~ 
duction1hisycar . 

But doubcs have surfaced rctt nl· 
ly over 1ts abd1ty to dclwcr 1hc 
Adam pack.ace . The planned prtce, 
1600. ,.-cnt up to S700. The tape 
11or• system lw been wide ly 
rcprdcd u a liablhty . And 

Husky in step 
The cver-chan&Jna Husky portable 
hu Sol'IC 1hrough another meta· 
morphosls and hu come out Yt'lth a 
direct anaioauc input op1ion. 

This latest Mkl1t10n to the Hus­
ky"s ranee of runcuons tS 1ntcn6c<I 
lo make ii more a1trac:11,-e to any· 
one collect ma prottss..na d.1111 th ~ 
comes in from dev!CCS 1ha111,·c an 
analocuc s1snal. The analosue 1n· 
put option is fined by OVW. 1hc 
l-lusky's make r. and con trolled by 

applica tK>ns proe rams wnnc n 1n 
the mach•nc"s 1ntcrprc 1cd Basac. 

It can be pJOgn1mmcd 10 lake 
reading, at tunes 'J)CClficd by the 
user. tf you ,.an 1 to lea\ 'C i1 
monno n na a proctSI, or 11mply 
pluued into anak>auc dc, ·icn for 
OIMhe-spoc da1ac0Uec11on 11 uses 
.n 1n1cmal mull 1plcxor to 11,·e a 
choioc of eight 1epa ra1c inpu1s 

DVW M1croc\cctronic:s 
Covcn1ryon 0203668181. 

ahhou&h Coleco appears 10 be 
pum na all its cw 1n10 one baske t 
1r.-.1h the: Adam . ,1 has had 10 put 
back its firsl slupmcnu because 11 
hasn't had Federa l Communica· 
tionsComm1ssiondcarana: fOJ the 
s:ystcmye1. 

If you already ha\·e I ColccoVI­
SIOOpmc1mactune, thccqu1pmcn1 
needed 10 build the s:yncm up into 
an Adam IS due to cost $400 ,n the 
US A.s far as UK users are 
concerned the same doubt CXISIS as 
to v.hen and fOJ ,.hat pnoe thd 
uptr.dc will be ava1labktn the UK. 

Mcan ... n,1e Coleco ,u.clf i.as 
reacted stron.&Jy 10 the rumoun 

Virgin goes 
on bus tour 
V1r1Jn Games has packed a bus full 
of hardware and wlll be tak1n1 1t 
round 1hc country be1w«n Oc1o-­
ber and Chmunas 

OnboardYt'111be a Ora,on32. Vk 
20, Commodore 64, Texas lnsuv­
mcnu 99i4A, Spcc1rom. Orie and 
BBC . Thcy ... m be runmns Virgin"s 
pmes, indud1n1 the I.a test batch of 

surroundma the Adam, daimina 
tha t many of them ha,·e bee n the 
rabnca1ions of journalists who 
hadn't checked 1he facts 

Coleco used lut ... ·eek's demon· 
scnmon 10 indulce 1n the Acorn-like 
1ac11c of di,·cr11n.a 111cn11on from 
one product bytalkm1aboutother1 
·,n the pipthne' , h pla ns a SIOO 
modem, a Sl.50 64K cx pa nsk,n 
pack, and a S300d,sl dnve . 

The dea l with AT&T aims to 
p,ovtde ~rs of home computers 
and video games machines "'ith a 
supply of 1amn from the tckphone 
ne twork operaior . AT&T is de · 
vdopinaa ncwtypeol modem. 

ci&ht new procrams, and V1r11n 
plans 10 ha,·c 50fflC of 11s prosram· 
men on hand to ta lk you throuah 
thes:ystcms. 

The new pmcsarc Death Crude 
- no1 involving a double+dcckcr 
bus - Castle Advenlure and I 
China fOJ the Draaon. Envah1 and 
Creepe rs for the Vic 20, Racin& 
Ma nacer and LoJ1x for the Spee· 
lrum, and Kiiier Ca,'Cms for the 
Ori<. 

Vir&in IS on 01-221 7SJS. IU bus 
tou r dates and 1toppinJpcHnU ha,·e 
)'Ct 10 be finah~ . 

Acorn to build 
1-"=T=hr=e=e"'---in_a_b_e_d-----i ~~ro'! ,.~~-~.~ 

The E.ltttronc:oukJbecomcthefirsi Aoom'sori&Jn.aldcaPontobuild 
maJ()f new Bnllsh mlCf'O to meet its the Elcc1ron 1n Malaysia wu bucd 
ava ilability tarscu - Ac:om ii on readily-ava1lablc capaaty and a 
br1nginJ its production home. loophok1 n EECtariffkpsla 1ion­

E PRO M erasers are coming do,,,•n 
1hc price Kale 11o1th the appea rance 
ofaun11thatcan tajtc1hreeeh ipsat 
a time . 

Ground Control of Hulll>nd,c. 
Es:sex (0702 230324) ha1 launched 
the Uvipac cspcaa lly for home 
uscn ,...ho don't need to re-use 
EPR O Ms reaularly in Jarac qua.n11· 
ties . 

It costs .£19.95. or W.9S ,..,th a 
1iminJdevict . 

EP ROM pro«ss.ina isn't 1hc 
1Clphisuca1cd opcrauon 11 once ,..·a1 
and 1he amou n1 of equipment 
available for hobbyisu is gow,na 
all the11mc. WiththeUv,paca llyou 
do is load the dlip,1 into a conductive 
foa m ~ and insert them into the 
unit . After a period of betwee n five 

a nd 20 minutes, de pc ndm& on !he 
E PROM lypc, )'O\l fCMO\.'C lhcm 
and bur n IOfflClhina d1frcrent 1n10 
the m. 

With ,u capaa1y or three chips 
(or one CPU with on-board 
E PROM) the u,·1pac m1gJu com­
pkmcnt JP Oesians' eraser (PCN, 
ww lJ). ,...hich • ·ill take from 20 10 
40 EP ROM.111 once. 

'The Yt-orkina pnnapk of the 
EPR O M erase r is a slow ull rt· 
vt0le1 li&hl thal reset s each of the 
cells on the dl1p. The re 1s no a real 
dan,cr in ove rcooking your 
E PRO Ms. but a more common 
source of de,'dopmc n1 bup ansa 
from takina them ou1 too IOOl'I 

1hrou&h sheer impatience . Hence 
the .... 1ue of a unit "''1th a hmcr . 
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Ac:orn w,IJ be&in British produc- the tari ff°" oomponcn1s exported 
t100oltheElcc1roncartyncxtycar . to the European com munity ii hair 
The mcrcucd capacity ,..,n 'add 1ha1 placed on fin1wd aoods­
subst.anlla lly' to the current 20,IXX). 'Acorn pr ef en 10 make compu-
2S.CXX) un1u pe r mon1h 1h11 the 1cnin8ri111n.'upo kcsmanfor the 
compa ny's Mala)'Slan manufactu r· compa n y told PCN. Extra produc­
er IS now produan.a And much or llon 1n the f ar East rouktahoope n 
Arorn"1 Far Eastern capacity will 1hcway for1hcElcctron to,oi nt he 
be released for a Cambndge ·based 8 BCB1 n Arorn"scurrcntdrivcinto 
assaultontheAmcncanmartei. the US ProchK1t0n of the BBC 

Within 1he nut few "''«lcs the mach 1nc in Hon1 Kong .... m be 
company .... , 11 dcadc ... ·here 1he directed ma.ml)' 1owards Australa· 
second source of the Elcc1ron ua and the US. 
should be. Lcad ma contcnck:n for Acorn is at the momcn 1 tryina 10 
thcproduc::ooncon lrac:l arc bkclyto repeat itssuoceu in 1ellin& the BBC 
include EB ElectrontCS. Raoe Elec· 8 in British Khools wi1h a full--scalc 
tronia, and Kclttk. the firms 1hat launch 1n the US. 



Lotus blossoms Out of the 
mouths of 
Dragons ••• Lo1us.1he US company 1ha1 made I 

blt1kthrough in softwa re 'fiith ilS 
1-2-3 packa ae (PCN. wwt" 4) plans 
to set up&hop in the UK . 

R eflex. 1 ne,,.ly-formedd 1stnbu ­
lton company. bucd 1n Rud 1n1, is 
setttn 1 up I dnk r nel•'Ork to $otll 
the company's product s. And lau:r 
Lotm pan s 10 es11bliih I wpport 
tt ntre in London. empk>)'lng 40 
peopk ,,.·ho 'lt111 gl\ 'e full product 
support and 1echn1e1I dc\·tlopme nt 

A spokesman for Lotus said: 1-2-3 is u.id to have made o,·cr 
·Our inlcntM>II is not just to 1wamp f,0,000 nks since January . 
thcmarkc1111·i1hUSsor11urc.bu110 1bc 1·2·3 prosram11 a financial/ lbc Draion speaks -f or a n ntn. 
111nproducinJ10ftwarcO\'trhc rc.' manaccmcnt informatK>n padca,e 08 or so. JCB (Microly11cms) of 

A l the moment it's not « nain whichin1cantcuprccdshcctanaly· Bournemouth has introduced I 
when thinp will kick off, but Lo1us sis, paphKS and database mana~· ~cch module that pull words -
will be one of the fint US software mcnl in one pro,ram for sc,·cral from I stored \'OCllbulary, or ere· 
companic:s to manufacture directly 16-bit mach,ncs. alCd by I prognmmu - into the 
in Britain . Until now only the US vcBion o f Welsh micro's JJ)Cakcr. 

Lolus has a lru dy established a the prognm has btc n 1va ilabk 10 At the he1n of 1hc module is 
,ood name for itsc lr, 1J1ith products uwn but by the end of Septembe r a G<ncral Instrumen ts' SP0'.256 
like VisipkM and Visi1rcndundtr11s UK ,·emc>n will be 1n 1he shopl for speech pnxcpor. procrammcd 10 
belt . And if s best selling pack 1gc ari cx1r1LJO. c:allup 1round200comple 1ev,'Ords. 

'-Ex;--_e_c_ut-;-; •• ::-v-e-s-- 1 r,;;;::;:::;:::;:;;;;:;;:;:~:;;::======;;;;::;:=;;:;i st~ .!:! r:':'!;.'!h: 
SPEAKcrcam11• •ords from lp«Ch 

st"II f components, or 1llophones . ADD 

facililies . 

I pre er """'"~• , .. , • .., m,;. """" 
commands, a nd run he r comm1nds 

expansion ;;::: '":.:"'~~;,;,: "'::!.~ 
11neously. 

"The 1ma1t of the bi1 spe nd1n1 
America n exccu11,·e 11 re1nforttd 
by a sun:ey of the: bleed carrie.d oul 
by Frost and Sulhvan. 

The survey sh()oA."S that e1ccut1\·c: 
UKn of pcf$Ollll computers u, 1he: 
US spend SI .027 on add-ons 1n the 
firsl year of ov,nc:rsh,p. 

Fonun ately tke pr.« ,,.ar 1h1s 
summer has been more U \'a&e ,n 
the US than here and Sl. 027 g«1 
fur1hcr . ll ov;ever, n docMl't buy 
the: stud y. which eo1uSl .27S. 

Memory upansK>n was I popu­
lar item o( expcnd1n,1re -1 fam1har 
respo.'1$ot to buyin1 a pe:non al 
compute r . Bui ,n the US com ­
munlCatKN1s ,,.ere 119,0 a n ,-arly 
consKkr a 11o n : these were not con­
lKU ,.,-;,h bulle 11n boards but con· 
cerned interfacing to larger re-

""'""· Hence not man y had added a 
hard d,sk. 1nd only 5i,: per ctnl 
1n1endcd 10. h .,.,II be 1nteresun1 to 
see vtha1 the talr:e-up rate (Of the 
IBM XT is among this class of 
bu)'('f . 

... D.L-111i11-, ................ ., .... ..,. ... ,.. ... ,...., ........................... ,__ ..... .., ..... . 
INIL.S.W_.....,_a.ctr.btl7Ml114Mt,•IIIP-42 .. •Al/U._ .... ,.......,.......,_,.,..,_.a.,eo. ....... ..., ..... 
.. ,_o---i ..... ,.. ....................... .....,. .... ... .._.,.*'- ................. ., ................ .. .............. ,.. ....... ., ....................... .,,.. ........... ~1,-••IIDX......_. .. ._.,_.,.._lll ..._ 

JCB IS on OW? 423913. 

Clive's rise 
Despi te fierce price cunin1 1n the 
home computer market , • •ith the 
cost or machines plumme 11n1 , Sir 
Oi\·e hti kept hK head ,,.·ell abo\ ·e 
water •·11h a pre-tax profit or £14 
mm.on ror1heyear 10 March 31. 

Sinclair Resear ch seems to have 
survi ved w11hou1 too many htteups 
-un like Dn,on D1111nd Grundy 
(PCN ww 27). And whh winnen 
like !he ZX81 and Spectrum it's not 
surprisin11ha1 the company's tur ­
nover hu doubled to £54.Sm from 
£27.2m. 

Sir Oh'C 11111 has a few surprise:s 
up his skcvc:, and early next year he 
pan s 10 launch I prorewona 1 
computer . Sources say the mach ine 
will be well up market from 1he: 

~~r:::: ·:Uic!~ife~':ia:. 
due to la unch a pocket -size televi· 
SK>n usin aa ftatsaeen this •'Celr:. 

Blow your own ICL to launch 
against Lisa? Cobol on a ZX81 and )'OUf o,,,.·n 

dcvdopmenl lab ro, (40? 
Cambridgt M.crotlecm>nic:s has 

produced an EPRO M procrammer 
1h1t costs arou nd £20. Wi1h the 
same compa ny's memory upan­
sion unit a1 £15 and a couple or 4K 
memoryc:hipu t Ouch, the cost of 
burn1n1 proara m1 0010 sihro n has 
hi1anewlow . 

The proarammer , Promer -81. IS 
supplied •·11h a control proSJlm Oct 
11pe:. The menu-drinn proa.ram 
prO\id« KrCt" n prompti and com­
mon prosram minacom mandl wc:h 
u CHE CK and VERIFY . The 
~ ·er sourct is four PPJ ban eries 

Camel's ROM-81 expan sion 
module takes ,,,."O chips (commonly 
2716or 2732 EPROMs) ror up to 8K 
of memory expansion . 

From a spea aliscd c 11crcise in 

hcxadeamal proirammi ng •i th 
\'cry expensive: harct..·arc. throuah 
equipmtnt compa rable. in price 
with I home mKro, EPROM pro­
gnmm in1 is bttommg one or the 
cheapest ,r not simplest routi nes in 
home compu1in1, 

- I ,...... - c-ara D'WOII ....,_,...,.........,. 

While software compantes 1ry to 
emul1tc its runctk>ns and hardwa re 
makers 1ry 10 undercut it, Apple's 
Lisa oontinues to pv e e\·erybody 
10me1hin1 to UM)()! 11. 

"The latest marlr:unan is ~ 
othe r than Bnl ain's Raph ip com­
puter compa ny ICL . Accordinl to 
u~firmed n.1mour !CL 1s work­
in1 on a Lisa loolr:-ahke, 10 be 
launched DCit year . 

IU.'s amen1 systems 1t 1he 
micro kve l consist of its Personal 
Compu1er. a Rair Blac:k Box by a ny 
othe r !lime , and the DRS (D1slri· 
buled Re,ource Syste m) range of 
interconnttting mkros. ICL IS 

saying noth1n1 about its pans , 1nd 
R.air woukl only comment lul ,.,.ttlr: 
tha t iu involvement ,n the dcvclop­
men l of ICL's product range IS 
cont inuing . 

'Ille Apple system at preKnl 
cosls in 1he rcp)n of £8.SOO. It IS 
thought that ICL ,.,,11 undcrcul this 
by about £2,CXX>, increasin1 the 
c:ompany'1 pocentW for infihraii ng 
1he io..·er end computer m1rket . 

l1isexpectedthat ICL'sntitstep 
will be 10 produce a 32-bil micro at 
loweo11. ThisM.l ld incorpor ate the 
Mo«M'ola 6ll>20 32-bil pro«uo r . 
which !,houkl be 1v1i11bk by the 
middle ol DC It year . 
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Flythe 
Learning Curve with 

condor 
database 

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

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

MSDOS , CP/M-86 MP/M, PCDOS. 

FAST TO IMPLEJIIIENT EASY TO CHANGE SIMPLE TO USE 

LEVELi 
Single Flies 

Simple Reports 

LEVELU 
Multlple Flies 
Relate Datasets 

Computat ions Statistics 

Full Sctten Formatting 

.-on ly £95 

LEVEL DI 

£295 

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

~ M.O.M. I 
~ the information engineers 
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EPROMfrom 
Watford 
W11ford Pcnph< rab, which $pt• 

I ' 

Lifeboat sales 
ci11ises 1n BBCcompu1cr pw~r - An)'bod)' s1umbhn& 1hroo1h sofl· system oo a machine runn1n1 MS- (£1 IS) .n cd11or packa~ ; EM80' 
als and soflwa rc , has launched• w.1rcca1a1<>sucsk>ok mgforsomc· DOS l1nccdnotbc an l BMPCbu1 86, (£138) v..h.ch allows progra ms 
n umber of new product s, all made th1n1 to run on 1hc1r IBM PC ,.,.,ll Lifeboa t cxpccU 1hc IBM machine -Anllcn to run undcrCP IM-80 10,0 
by the company . find Ldcboa1 ready 10 ru~ 10 thei r 10 be 1hc focus of m1crc:s1 m this on 10 an 8086 or 8088 sys1cm; 

The EPROM J>«llnmmcr , I.SSISlll'ICC' Ullhly . II COfCS (57 .SO plus ~t•it lff·86. ({126) an CXICnstOJI o f 
""h,ch ronnccts to the computer's Lkboat Auoaa1cs (01-336 and packing uas una ~ u11li1tn: the com· 
bus aUo•·s you 10 PfoCJlm 1ll 1hc 9028) has su t do•,rn the shpw11y a NWAStatpalt ,111bbn ryofs1.111s- muruca11ons faaht,cs Asrom 
EPROM s that can be used 1n 1hc ranse o f util,ocs and business ties funco ons. and Halo. a set of (£126)1nd 8 S1a m({IJ 2);A ut0i0f't· 
BBC micro . II has 1tJ a-n p:,.,.,·cr apphc a uom 1n l6-b1tlorm.a1lor1he rolou r araphaa rouu nn, a rc both 86. ({115) a ,ort;mcracfstkcc u11l-
1upply. conncct1n1 lead, ROM - PC.Man yol1hcnamc sa rd 1m1liar, spcafically dcsi&,ned for lhc IBM uy ; dBasc II (U25}; Tim and 
basedron1tolhn1tof1warcpackalf: bu1broup11o,cthcr1hc yrc Pfcst'nl system runnins PCDOS Stalpak Fabs-11. (L48J and £167) data 
andmanu al 1nd tSon11lcthl!i•·cck 1heUSsoflwarc suppltcr"Jbigt:P COSIS 010 and l-lak, £115. Thc handhn gJ)'Stt'ms: Latta-C. (£.JSO) 
for £72 plus VAT Thc SI.I othe r mm,-c 1n1othe IBMcn,..1ronmt:nl rcm11ndcrw1ll runon any MSDOS a C compd cr, and C· food ·Smor-
produc1S a rc aho due for release Of1hc 22J>Kltascs launchcdl1 s1 1yslcm gasbord, (£115) a rollcchon of 
1his 111-cck w«k only Ont' 1s dcs.igncd and St,·cralofthcrcmammgnamcs subrou1m«:FPL.(£S75) 1hcfi nan· 

The ROM based B«:bmon De- Pfoducedbyl.Jfcbo.a111selr,bu 11h1s ...,,11 bt familiar cuhcr from 8-b11 cialm.ana1cmcn11ool. 1ndUn icak:, 
bugcr 1!ill8plmVAT a nddcbup rosulcu than anyo fthcothe rsand systcms orfromo n g1nalsupphcrs (£149) a sprcadshec1 caku lator ; 
machine rodt' . h s functions include promise s 10 11,·c )'OU a m1gratt0n L fcbo.at hu put together quite a and Che offtce S)'Slems WordS ta r, 
&in&lc stcp, d isasw mblc , mcll'IOl)' f rwt c from one 1ypc or syste m 10 collecoon . T/Makcr, Microspcll . Math" . and 
rcpitcrd1spay .b rc1kpoin1 s. rclo- anoiher . Emu la1or-86aUowsyout o Tht'seuc Panel,(l258)ascrccn Madmcr ac. (£276. £178. £190, 
catc, memory modify and several run!)f ograms111·n11cnfor 1C P M·86 panel design rou t1rw:; PMa tc , £192, and £98). 

othcr,WIU\C$ . r;;~1oi~riioim1fr=====··~iiiiiiiii ====~ v~:1~~~1~~~~.:2~~ 164 for Thom 
the ACOfn DFS . II i:Sdauncd 10 be Autumn will sec a number of new 
an improvement on the Acorn games from Thorn EMI Video but 
vcrs,on. The Colour Screen Dump 1hc ne• · )'Car PJOffllKI to be more 
packa scis 099plmVAT. ltu sesa 1ntcru 11ng as TEV broadens its 
Stikosha 700 dol matrb: colour scope . 
printer, and allo,,i,11 text and h1ah TEV (01-836 2444) intends 10 
rnolution graplua lo bt prin1cdon roncc ntr11con t he Commodore 64, 
norma l papcrinse,·c n rolounorJO amon1othcrs 
lhadc s. A special ROM can be Unti l now 11 hu pla)cd safe by 
plugsc d into a BBC to Ji ,·c a produan g soft111--arc for Alan a nd 
SCD UMPcommand . Watfordsa) "I Vic 20 S)'SICR\$. A spokesman said 
th1s wi1111,·ethepnntennyrnodt'in 1h11 Jt m1gh1 a uract c:nuosm by 
ruu rolour, inch1d1n1 mode 7. c11cnn1foruscrsofUS1)'ltemsbu1 

O,slc Fi,: a llow$ screen cdmng he pointed out 1hat that •"lls ""'here 
and rop)mg or any part of a disk the maJor1ty of bus.DC$$ was 10 be 
on toa nyotherpart ltros:ts ( 19pl11.1 done 
VAT In case you kit that games 11,·crc 

1-""-------- -l 111.111 fm ·olous 111--ay of passing the 

Printers link =~~~.":.-:c'~..:::.;"',:' 
Printers arc no klnJCf simpk: leases . Compu1cr War, t»sed on 
pcnphcr ab - they art' bcconung the film War Games . comes with 
output 1ys1ems with 1ntc rmed111c the d1.SOOUrag.ing ad,·itt • ' If p>bal 
dcvlCCS that let you use diUcrent nuclear wu IS a p mc. the only 
typcsof Pf1nter mtcrcha ngcably 1111nn1n1 move 11 not to play' And 

Dataflt',: is now tclhng the Turbo River Rescue e n1a,ls sav,na ·s1ar~. 

-- , -~...__ ............... tt..c--..t.- .. ............... ~ .............. _,_,. .... . ........................ ~ ..... , .. ,..,..._..., .. . ,....Kf999 .................... ., ... .. ...., ....... . ............................ cab....., ........ ..-.. 
CNtsl'l.tllNll ........ tt..NIII ...... Wi&ti..._..._ .. --Box 106, an m1clhgcnt duplncr ingandhelplc ss' rdu Jtt$. 

...,hlChcanbeuscdonan y micro 1----------'------------------ ---l 
1ln s •i ll let 1•·0 mt<:TOS 1alk 10 

two pn ntcn 1n su 11l or parallel 
mode , allso fl• -.rc driven w,1h64 K 
buUcnn& for 1bou1 £460 , • sa,d a 
spolcc,;man for Da1a0t'x . 

ComcOaobtr,1t11o1 llscllthcbox 
with an IEEE-488 mtcrfacc. too. 
'This will let you hanamoredt'"icts 
on 101h11 box • ·11hou1 the has.sic of 
ac11m1 1he wmn g np1 : he 11id 
1l111 option will make 1hc box £S75 
a nd pt'opk owmna the or 111naJ one 
should be able m get th is opllOII 
added, 1f thcy...,'"lnt 1t 

The un11 d built 1n s .... ·cdt'n by 
Micro1«h . Da1afkx (01·7-484176) 
•lso distribut es US sofl•-are from 
Fcrox t3y the end of this month 111 
£460 bus.mess package Encore! .. 111 
bt' available, 1nmally for the IBM, 
but later for the Sinus, Apricot and ...... 

The paclcalf:. \ltoh1ch runs under 
the UCSD-popcratmg 1ys1c:m, 1l10 
has a d111bas,c m1n1gcmc n1 func­
tK>n. 

Voice controlled micro 
More companic:s arc stcppin a up 
their m,·oh ·c:mcnl 1n PfodllCln& 
microromputcr product, ror tht' 
handicapped And m response to 
1hc needs of 1hc bhnd , Maryla nd 
Co mputer St'MC'CS. 1n the US , hu 
built a new mK:ro called Inform•· 
IIOl'I Thru Spc«h (ITS). 

ITS c:omcsw1th a \"OtCC synthesis. 
er and 1ntcroonncctcd bralllcr for 
1hc blmd or vn;111Jly ha ndicapped . 
The i)'S1Cffl 11 based Ofl I lf c• lcll 
Pacb rd 125 •ith a Z80 procc:uor, 
64K of RA M and CP M opcraun1 
syste m. For about £6,CXX) )"OU also 
act a disk dm ·c, a visual diSJ>'ay 
tcrccn and a dc1achablc ke)boa rd . 

All \'OICC conuob and compo­
nents arc housed 1n the computer. 

to 720 words per minute. Tone. 
pitch and \'Olumc a rc adJust able . I f 
a word docs not follow standard 
rula of En1hsh pt"<>nunaauon , 1he 
us.er can rcdcfint II 

ITS can be seen m opcr atlOl'I II 
the MATII 8.3 CJ1h1bttion on 
Scptcmbtr IS· 16 at Demga tt' MIC· 
rocomputcr T«hnology Ccnire , 
North1mp1ons.h1rc 

and the user has an unhm1tcd '---------'----------' 
vocabulary . Tht'r a 1cohpccc h 1s45 
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ELIMINATE 
FAULTY 

CASSETTES 

Dat.aClone is the first com­
pany m the UK established 
specifically for the duplication or 
d.atacassettcs. 

All other duplic a ting houses 
arc audio oriented - only Data­
Clonc has a duplicating system 
designed from scr.atch purely to 
hand le compu ter information. 

Th e result ? 

Cr e:.1tly im proved reliab il ity 
in dab tr.msfor 1'3ICS from 3()() IO 
beyond 2400 baud - previously 
unattainable. 

All formats catered for. Quan­
t ities from 200 to infinity. 

Contact us now for brochure. 

Dab.Clone - the first 
specialist service for computer 
cassettes. 

DATACI..ONE HAS 
EXPANDED, PRODUCl 'C 

A EVENFASTER 
TURNAROUND. NOTE 

NEW ADDRESS. 

DATACLONE 
U, IT I 

ROSLh SQUARE 
ROSU ROAD 

ACTO , LO DON W, 
TEL 01-99>21 H 

TELEX: 21879 

-~ -PCN Charts 
ThiJ top JO gam es ll~t ls romplled from both lndtptndt nl and multlplt sour«s across 
tht nallon. 11 ren«. ts " ·hat 's happening In high str tt l5 in the t¥ro "·ttts up to St ptt m~r 
I •nd. likt tht micro ehartJ . do not tak" .cro unt ot ma ll ordu saks. The: mk ro cha rts 
this ,...ttk show lht numbtr ot machlnn sold In lht 1,..-0-wttk ptriod t ndin& , ,..·o wttks 
before publkation date . so they tt ll lht story In lht high strtt l btt,..·ttn August 19 a nd 
SC!pttmbtr 1. 

Ntllhtr mall ordtr oor dtposil-on ly ordtrs art lncludtd and tht prkts quottd art ror 
lht no-frills modt ls and lndud t VAT. Informa tion for lht top-Rllln& mkros ls culkd 
from rtla Utn 11nd dta ltrt throug_hout lh t~ nlry and , likt lh t gamtS, ,..-m bt updattd 
nn y a lttrna lt ,..ttk. 

PCN Ch 11rts art compiltd by 1\IRIB (Compultrt ). London , (01) 408 0250. 

• • • • 
• • • • • • • • • • I • • • • 

I (4) 
2 ( I) 
I (5) 
4 (I ) 

I (7) 
I (ZI) 
7 (13) 
• (3) 
• ( 10) 

II (15) 
II (15 ) 
U ( II ) 
U (14) 
14 (- ) 
II (6> 
II (U) 
17 (lt ) 
11 (2) 

GAMES 

Top Thirty 
GAME TITLE 
M91<MIMr 
Jet-l'ld 
AlclM _ ........ 
All~ 
3DT ... 
Afflldla 
TruzAM ............. 
TlleKlltc 
Gridnutr 
J• •plB Jlld< 
MNManllo 
K ... 
Ttff'Ol'Daktill 
KruyK ... 
HadwowATC 
r ..... y1 ....... 

Tower 

PUIILISHU 

~ ..... ..... 

• II (- ) FootlNll~Addlctm 
• 21 (J6) 1-eple Qaldulha 
• 21 (9) K*- Gorilla M-.,. 

• g l!:l ::i..:.:::. Hol ~ter R.-. 

O: lil ~.i:...i. :a::..... 
• 21 (- ) Harrier Attlld< Marudi 
• 27 (- ) Bottloolllrilole M-ala-
• 21 (- ) -· ~ • 2t (-) Zoom ._... 
• 21 (-) Nlp dl lp t lkwlN 

HOME COMPUTERS AT BARGAIN PRICES 

PRICE 
16.N 
l5 .5t 
'5 .'5 
'5 .'5 

l5.5t 
l5 .5t 
l5 .5t 
l5 .5t 
16.'5 
a .N 
a .se 
'5 .M 
16.N 
l5 .5t 
'5 .'5 
16.09 
l5 .5t 
16.5t 

'5 .'5 
16.'5 

"·" l5 .5t 
16.'5 
17.'5 

114.'5 
'5 .'5 
'5 .50 
D .5t 
l5 .5t 
l5 .5t 

COMMODORE 64 ....... ................. .. ...... ...... £199.95 
DRAGON 32 .............. . .. ........ ....... ..... ......... £164 .95 
VIC20 .. ................. . .... ... ... ... ... ... ............... £133.95 
PLUS 100's OF GAMES, BOOKS & ACCESSORIES FOR ALL 

POPULAR HOME COMPUTERS. 

VID EO GALAXY 
1113 CHI SWICK HIGH RD 

LONDON W4 
Te l: 01-1194 41147 
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PCN Charts 
HARDWARE 

Top TWlldy 11P to £1,000 
MODEL PRICE 

"' 13" 

DISTRIIII.JTOll 
... 1 (1) s,.m.. 
.l 2 (3) UCB 
• I (J) .,..._» 
... 4 (4) VlcJI 
... I (5) ZDI 
A I (7) Orte I 
.l 7 (I) CDU4 
•• (6) Amt­
•• (U)n,fl .. 
• It (15) ~ Gmle 
.l 11 (16) T-,~ 
• 12 (II) Mm 4N 
• 11 (9) Newllnm A 
... 14 (14) ..... MBIA 
... (ll)~Oe 
• 11 (II) L,-• 
.l 17 (II) m:,..IIXJI 
.lll(Jl)A....-
... (17) ..... PCISN 
•• (-)Mia. ..... , 

1175 
1151 
141 

"' a,, 
i. 
1151 
11'8 
IJ4I 
1151 
IJll 
1549 

"" IJJ5 
un 
"' 116' 
U7t 

Top T• ..., £1,000 
• 1 (J) ...... 
• Z (I) DIM PC 
• 1<41 ~m 
• 4(3) DEC...._ 

(SI) 
(AC) 
(DR) 
(CO) 

(SI) 
(OR) 
(CO) 
(AT) 
(TI) 

(LO) 
(TA ) 
(AT) 
(GR) 
(SR) 
(AP) 
(CA ) 
(EP ) 

(MA ) 
(SR) 
(SR) 

(ACT) 
(IBM) 

(AP) 
(DEC) 

WELL 
DONE 
WILLY! 

Tel : 05 1·709 707 1 

.l I (7) C 11 ellM 

.l I (II) T...._TSIIJ 
• 7 (5) .:,... QXlt 

G,5J5 
a.m 
D,711 
D,714 
11,374 
11,MI 
11,"5 
G,415 
11,7'5 
ll,71t 

E SPLIITI 
• 1(9) x..m 
.l 1(-) .... Mncle 
.l It (-) 0..- I 

(RX) 
(PO) 
(OS) 

INSIST ON THE BEST Aak tor OCEAN SOFTWARE by name. 

l"C1'i SEPTEMBER 1S-SEPTEM8ER 21.1983 

48K SPECTRU M CHA LLENGE 
FROM INCENTIVE SOFTWARE LTD 

(0734) 
591678 

II 
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50 AMAZING GAMES 
FOR YOUR 

16/48K SPECTRUM 
ANDZX81 

Due to the success of this amazing games tape, 
we can now offer It direct to you at an equally 

amazing saving of £2.00. 

Now only £6.99 each 

This tape cannot be purchased anywhere else 
and must not be confused with Inferior games 

from any other source. 

1 O games for 16/48K Spectrum ................ only £3.00 
Defender for 48K Spectrum ...................... only £2.50 

All prices include post and packing. 

We require arcade quality games for the 
Spectrum, and can offer up to 50% royalties for 
the right games. Please send your game at once 

for Immediate attention. 

All orders sent within 3 working days. 

Post your cheque or postal order quickly to 
avoid disappointment to : 

~ ANCO SOFTWARE ~;:: 
25 CORSEWALL STREET, COATBRIDGE ML51 PX 
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Foreign bodies 
in British guise 

A letter recently publ ished in 
your columns suggested that 
PCN should refuse to aa;cpt 
advertisements which did not 
identify the country of origi n of 
produc ts advertised. This sug · 
gcstion fromJ Nixon of p;nncr, 
Middlesex. was obvk>usly in· 
spired bya desire 10 buy British 
- or at least to be gh·cn the 
choice - since 'we have 
enough, nay more than enough. 
cheap matc n al in Britain 
al ready.· 

Why shou ld it be ncccs.sary 10 
impose restrictions on those 
whose adver t isements support 
a journa l? We all have the 
choice of asking quest.Ons at). 
out equipment 1hat we intend to 
purchase . I recen tly purchased 
a stereo radio/cassette pla)'Cr 
for my car. A well known 
Br itish manufacturer's name 
wu on the box. the company 
logo on the front panel and on 
the loudspe akers. I had 'bought 
British'. Small stickers o n the 
eq uipment itself told me that 
one pa rt had been made in 
Hong Kong . the other in 
Taiwan. 

Secondly . ·cheap' is relath·e . 
Gh-en the choice be1wccn 
otherwise iden1ical items. who 
can trulhfully say that 1hcy 
would pay the highe r price ? 

What choice of home compu· 
1ers would there be if we had no 
foreign impor ts? Look inside 
any compu1er on the ma rket 
today and you will find that the 
vast majori ty o( the compo­
nenls arc imported. 

I ( we must susp1c:1ously guard 
against being sold foreign pro­
ducts in the guise of Bntish 
goods-so be 11. Bui. at least. 
let us have the choice of buying 
what we can afford. 
B E Darby 
Tonbridge, Ktttl 

Your obscn.·ation aboul a 
micro's counlry of origin (a.r It 
rtlatu to components) is mrut 
apt. The silico,i chips iruide new 
'British' machines come from 
all Olltr the -'Orld.-Ed. 

Keep it plain 
and simple, please 
Before actually buying a home 
computer. we accumula1ed 
computer magazine, at an 
alarming rate. but we have, 
howeve r , now decided on a 
weekly purchase of your 
magazine . 

As newcome rs to the corn· 
pu1er world. several things 
seem 10 be outstanding. Firstly 
there seems to be a vast 
a mount of games, but while 
most people obvious ly like 10 
play these games once in a 
while, ii seems lo be a poor 
use of a sophis1icated 
machine . We most certainly 
did not buy ou r computer to 
zoom and zap across the 
screen. It might be presum~ 
luous, but my aim is to unde r· 
stand more aboul compu ters 
in general. and in particular I 
would very much hkc to learn 
10 do simple progr a ms. 

This brings me to complaint 
number two. although corn· 
plain1 is too strong a word. I 
cannot find a 101 of material to 
help wilh programming. in 
fact. there docs not seem to be 
a lot of practica l software. 

It was mentioned on a lcle· 
vision report 1o--day that only 4 
per cent of computer ownen 
arc ladies with children. I do 
nol know why the new hobby 
docs not appeal to ladies 
mo re. bul it could be because 
there 1s "cry li1tle material 
which is of interest to women. 

My last item is a pica for 
lolcrance. Experts who write 
on their subject nc\'Cr qui1c 
understand that it is not abso­
lu1cly clear what 1hcy have to 
say. It is. o( course, 10 1hosc 
who know what it is all about, 
and it is also as dea r as mud to 
those who don' t . Please put 
explanat ions in foolproof. sim· 
pie terms. 
Mrs H Mackenzie 
Brixham. Dell0t1 

You arc in luck. Starring in i.ssut 
J(} K'C wi/1 bt-gi,i Ofl tighMVttk 
simple, fool-proof program· 
mi,ig course in our Microp«dia 
s«tion 1hat will lalce you from 
the ,·try basic concepu bthind 
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programmmg IO the more cotfl· 

plu nuunca behi,id lo,iguagn. 
compilusandasstmbltrs-EJ. 

111.i@U 
software in micro shops alld 
l-ligh S1rcct relailers has 
prompted me to write this 
lilllc ditty, rcmims«:n t of lhe 
potential Poe1 Laureats ~,ho 
have graced your pages. in the 
past : 
Down to the shop I merrily 

went. 
A software shop . 0. heaven 

sent! 
I "°cnt inside to take a PEEK . 
And look for things that'd take 

a week 
To orde r from a mailhouse 

store 
(For you must wait. and that's 

a bore). 
Shelves and shelves there were 

in store 
Of programs, in Basic. m/c. 

and more. 
Lots t here were for the BBC. 
Spectrum. One , a nd Vic 20. 
Tandy , App le and 64. 
All could have bought BYTEs 

galore. 
But I was thinking of myself. 
And !here was but a litt le shelf 
Of cassettes lined up in a sad. 

short row. 
(It looked to me like an all· 

time low.) 
Now it s«ms to me that we're 

be ing done. 
For there's not much new now 

for the '81 
We have , instead. to rt50rt 
To magazines of this sort, 
And 1ype with care a nd finger 

bold 
Long.listed progra ms. new 

and old, 
Or rack our brains and think 

up some 
New program for the '81 

So eceyup! Software houses 
all. 

Rally round to 1hc call. 
Or else, if not , one thing's for 

certain 
For lhc '81 ifs the final cur­
tain . 
Jama Cook. 
Fa~·crsham, Kt,it. 

To keep your '8/ replete with 
sof,.,,.·arc. 
Wa1ch our pages for Si,ic/air 
programs, 
You _ ,j/1 {,,id that 1hey arc oft 
there , 
A,id a program Ori page is 
worth two ;,. 1ht RAMs 
-E d. 

Safety checks 
on carbonless 

I rdt.r 10 the artklc "A Ocan 
Machine· by Barry Miles 
(PCN, issue 25) and in particu· 
tar to the suggestion that car· 
bon less copy paper may be 
responsible for respi ratory and 
skin irritalion complaints. 

Handling any paper can 
cause ir ritation symploms to a 
"'cry small percent age of the 
popula tion. As a leading 
manufact urer of carbon less 
copy paper for conversion to 
continuous computer station­
ery our Transcript and Trans ­
form products have been reg· 
ularly a nd routinely ufety 
1cs1cd over a numbe r o ( years . 
Results of such mdependcnlly 
carried out lests have always 
shown that these products arc 
no more irritant in normaJ use 
lhan plain pape r. 

I know 1hat similar results 
have also bct.n obtained by 
other well-established major 
European producers when 
testing their products al a 
number of different testing in· 
StllUIC$. Many published scien­
tific studies and cxpcrimenls 
undertaken by independen t 
workers in occupational health 
in several countries notably 
Sweden and Den mark. hne 
ob tained similar rt.suits. 
John R Mi1chtll, 
DRG Paper&: Board, 
Fife Mills, Gltnrodta, Fife 

Share your tbou&h tf in the 
UK', livebesl m,ao weekly 
kmcrt columns . Funn y, feisty 
or ranaful, your letter coukl 
win you £10 if it's of star 
status. 
-R ...-A=ss . 
PcrSONIIComp~ rN c..,,..'S, 
VNU . Evelyn House:,62 
Oxfo rd Stree t . L9ndon Wt A 
2HG . 

" 



Lost in a maze of bit s and bytes, trapp ed in a forest of errors. or bugged by Basic? 
Whatever your prob lem. access our HELP function ... belier known as Ma x Phillips. 

w ... t.: Mu Phill ips, Rou tine 
Inqu iries, Pcnonal Compu1cr 
News, VNU, Evelyn House, 
62 Oxf ord Street, London 
W IA2 HG. 

Make your 
own monitor 

Q I a m on u,e lookout rot' a 
monitot' for an Atari 800 or 

oneolthcnc-w XL models, but I 
also want a new colou r TV. Sony 
produca a system talled ·Pro­
rtt1• • ·htff you buy all 1hc 
compontnt.ssc:pa rale ly. lr l buy 
lhc tube only , can I use It u a 
monitor and then buy a tuner 
lat er 10 use it 115 a TV? 
WL OYtrton, 
Harlow, Wtx 

A ::re!~ t:be ::~ ~:v:: 
RGB and a composi te video 
(the one you need for the 800) 
input . All you would need is 
the rele vant fiddl y cable mak· 
ingup . 

But the Prorcc l docs seem a 
bit or a sledge hammer to crack a 
grape. It is a \•cry nicc, very 
beau tiful syste m. But you oou ld 
buy any of a large num be r of 
modern TV/Monito r sets ( try 
Grundig o r Ferguson for star­
te rs) and end up with a Teletext 
set and a lot of change into the 
bargain. 

Joystick choice 
for Spectrum 

Q I han boug.hl a 48K Spet · 
lrum with ajoystkk. I also 

eot the Hobb it. and "·ou.Jd like to 
know how 10 progr am the 
joystick lo pla y the Hobbi t with . 
Raymond Duguid, 
Kei1h, 8anf/$hir e 

A ~:t· t~. p7:: t~;u ~do:~ 
with a joystick? Surely the poin t 
or a joys t ick is to allow you to 
use your supcr-ras1 react ions to 
zip aro und the screen zapp ing 
aliens. and as the Hobbit is an 
adven ture game, with on­
screen grap hics but no on· 
screen actio n , it wouldn't help a 
lot . Unless you fancy frazzling 
the t roll s with the fire 
bunon . 

But serio usly, ir you don't 
really have a joys t ick inlerr ac· 
ing prob le m yet, you probabl) 
will soon. Some manuf acturers 
ha ve •tea med up' so that their 
games will work with ccrtain 
joysticks. and vice versa. but 

.. 

1ha1 isn' t always 1hecasc. Ot her 
software manufacturers give 
you de tails of the POKEs you 
should mak e in orde r 10 use 
joys1icks. while a third category 
does n't bot her . 

In the lallcr case you have a 
choice - eith er break into the 
machine code and ,.ork it out 
for yourself. o r ring up the 
manufacturers and hass le 
them. Guess whit h is the most 
fun •.. 

But 1he general advicc is, 
when yo u' re buying a game, 
check that it will ,.·o rk with your 
joystick first . When you're 
buying a joys titk. check to sec 
which ones work with the most 
games. 

Just rewards 
for Genie-us 

Q I ha, ·e wrlll cn • r rnum bcr 
routint ror a 16K Vkteo 

Genie level I.I. It Is wriltrn In 
Bask and • ·Ill renumbff up to 
lint 64999 • -Ith any dH lttd 
lncrcmtnl , All COTOs. 
T l lf.Ns. GOSUB.s and soon art" 
.ul omalica lly 11<ljustNI. 

Is thtr t any t haDtt I rou ld 
mark t l It? How ni n I obl• ln II 
copyri&ht rot' It? 

I'm also to mplelln g a pros· 
ram thal dvn a duompikd 
dump or lhc RAM or any 
mac hiMtodt progr a m. display 
olcodft and mntmon ks ror t he 
Z80. Oo you think lh t rt:• ·illbt• 
demand for this sort or 
program ? 
MB oota, 
HMS Brilliant 

A ~f !t;~:~:~~d !.:::~ 
ing a renumber routine for the 
Geni e very rewarding . II isn't a 
long, compl icated routine. and 
is probably more suited as a 
magazine short. 

The only possibility would be 
a really soph istica ted ,·er.stOn 
(can yours merge programs. 
renumber individual sections 
and so on?) as pan of a set of 
programm ing utilities. If it's 
any consola t ion . pro vided you 
didn ' t steal it from anywhe re. 
you al ready ha\·e copyright on 
ii . But rrmcmber. it"s a short 
enough routine for hundreds of 
users to have wriuen one just 
like it all of their own . 

A Z80 dis.assembler i.s a 
better bet , although still of 
limited appeal. To beat other 
offerings, your version would 
have 10 offer extraordina ry 

reaturc.s. It should be a ble to 
cope with labels a nd comments 
-you shou ld be able to rebuild 
a complete asse mbly language 
source by gradually refinin g the 
disassemb ly as you figur e bi t.so( 
it ou t . 

Th is may require you to write 
ii all out in assemb ly language 
yourself. 

Theory of 
the Orie 

Q Att0rding to tht Oric ' s 
manual , the 1Crtt n mcm · 

ory is not ustd by Bask: unit.sf 
the CRAB command b uwd . 
Thlsdocsn'tStt mt obetrw . Tr y 
this proJr am: 
10 1NPUTCS.A.N % 
20 PRI NTC$.A.N % 
30GET~ 
40 HIR ES 
50TEXT 
60 PRI NTCS .A.N % 

AOtr lhe IHRF.S is ustd, tht 
string ,·ar labtc Is destro yed . 
How can this be onrcome ? 
Comta11ti11os Georg,odis . 
Trondheim , Non~:ay 

AThis one is so nasty if s hard 
to believe ! When you powe r 

up )"Our Orie . Himem ,s SCI at 
9FOO hex , apparently for no 
good reason . Ra1her1ha n being 
at the topoff rct memo ry, 1t's1n 
the middle of the alter nate 
cha racte r set. 

So Basit programs which use 
a lot of data frequently corrup t 
the charac ter set . The standard 
fixistoset J-IIMEM at the more 
sensible posittOn of 97FF hex at 
the start or you r progr ams. 
·you'll find that this a lso stops 
strin gs being corrupted whe n 
you switch betwctn HI RES a nd 
TEXT . You should reset 
Himtm 10 this loca t ion afte r a 
RELEASE as well. 

RELEASE pu ts llimcm to 
9EFF and not 9FOO as you'd 
expect . There 's nothing like a 
liul e incon sistency to liven up a 
machine! 

Television 
trouble 

Q I own a ZX Spect rum and I 
hne 1• ·0 probtcms- both 

ai n btanno yin1, Firs t , irl mo,·e 
my tom puttr nen sllghlly, lht 
plu g lhal aoes Into the jac::k 
sot kd on lht righ t ot tht 
computer 1tt m.s lo get mond. 
Th is tvtn hap pens 1r I push tht 
plug further In . 

Second ly, ii Stt m.s lhat if my 

rompultr ~ts hot lh t scrtt n 
turns black •nd ,. -hlt ca nd I have 
lo rt:lunt lhe tdtvlsion , 
Barry Hamilton, 
Londo,iWJ 

A ~ ~.: r; arh~, ;~:,~~~ 
lies is to run a few tests . 

Some of the older colour 
TVs (mine for uamplc) take 
t imcto'warmup ". Youc antune 
them so you get colour when 
you switch on, bu t )'OU then 
have to retune them oncc 
t hey've been going a while. Try 
watch ing television without 
your micro for a bout half an 
hour , without touc hing the 
tuning . and if the pictu re varies 
be tween black. and whitt and 
colou r , this is where your 
problem lies. 

To check the Spectrum, try 
usingano ther1V. l fyouge 1the 
sa me problem. it may be that 
your ULA clock needs ad. 
ju.sling. 

You m1gh1 also find tha t 11 is 
t he UII FN MF modula tor or 
the video ci rcu11 that needs 
adjust ing . If you· re not used 10 
poking around inside your 
machine. then t he best advice 
is.don't . Jfit is)·our microt hat 's 
the t rouble. then you can only 
really fix the problem by trial 
and error adjust ments. 

As for the Jack plug. try 
scllotapc, Blu-ta ckoranyofthe 
other tacky add-ons . 

Z81 out for 
the count 

~

I o" -n a ZX8 1 with a 16K 
RAM pack . PRINT PEEK 

+ PEEK 1'389•256 
should ,1,·, me the top or RAM. 
It prod lK'n lhe result 32768. 
When l dMdcthl s by 1024 ( 1K) I 
shou.ld get 16 as I han 16K 
RAM. Howe,·tr, Iodat e, I gt t a 
result ol 32. 
Michuel Tomlimon, 
Wollasty , Merstysidc 

A ~~~:t:~::·:!c ~;~r~~ 
point is that locatio ns 16388 a nd 
16389 (RAMTO P) point to the 
top addre ss in RA M. This is 
32768. But a look at a ZX8 1 
memorymapwillshowt hat the 
RAM docsn 't sta rt a t locat ion 
0. It start s at location 16.384. 

A little maths . RAM is 
between 32768 and 16384, So 
you"ve got 32768-
16384 • 16384 locations . And 
16384/1024 is 16. 
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scribed u a dictionary- it isn't 
in alphabetical order, and 
doesn't supply even one defini­
tio n. 

What it purports to do is to 
introd uce prospective WS­
wizards to the features of the 
CP/M system, WordS1ar and 
the associated progra ms men­
tioned on the book-cover. 

The features arc covered in 
modules, groupin g sim ilar con­
cepts together , A reasonable 
start, but the illustrative dood· 
lcs (no way do they merit a 
more dignified name )arc pitiful 
scratchings which bear scant 
resemblance to wha t actually 
appears on-screen . 

'lllt--CMIW_ -11,_A_ Examples deta iled in the text 
arc competent but dull and 
don 't convey the power locked 
up in the syste m. oor do t hey 
stim ulate the student's im· 
agination. 

........ i.,- .. 
£12.70 , .. - 251-f . 
When a program suite as diffi· 
cult 10 learn as WordSta r · 
Spc:IIStar· Mailmcrgc becomes 
popular it's inevitable that a 
5CCOndary market m 1u1orials 
and manuals v.~11 dc\'elop. 

The end of the book prese nts 
a serie s of test ques1ions. and 
knowing the answer 10 them 
won ·1 make the sys1em any 
easier to use. For example, the 
first one is 'What does CP/M 
sla nd for?' Who cares? Mr 
Stultz seems to be mo re con · 
ccrned to show how much he 

Tht /Jlustrattd CPIM-Wo,d· 
Siar Dictionary is. ho"'cvcr, a 
poor example of the genre. 
First, by no stre tch or 1hc 
imaginat.On could it be de-

SCHOOLS AND COLLEGES 
HOME OR BUSINESS USERS 

in London and the South-East 

FOR FAST ON SrTE SERVICE 
ON MICROS-NETWORKS-PRINTERS 

AT VERY COMPETITIVE RATES 

RtSWCN MACHINES - 380! lND 480! 
BBC MACHINES 

EPSON - ANADII - MICRDUNE ETC. 
MDIITIIIIS AND PERIPIIIIAlS 

DISK DIIIYE REPAIRS 

TCCIIIICAL ANO SOflWAIC SU"°'" 
14 #DUIS SE/IYICE ANO 1-#0IJI CAll OUT 

MAINTENAHCE CONTRACTS 

KJM 
COMPUTER SERVICES 

TEL: 01-8516925 
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knows tha n with how "'ell his 
readers have understood the 
subject. 

At £12.75 it isn' t wor th the 
money. 

,_,_,-.., ... i.,a.. 
-.--i.,-... .. 
t4.951-114 ..... f. 
ln.sidt your Computtr is the 
latest of a seem ingly limitless 
stream of vaguely micro-corn· 
puter rela1ed tides from the 
successful Granada Publishers/ 
Ian Sinclai r combination. 

For once, howc\·c r. the sub­
ject maner is not a panicular 
machine, treated in an iden tical 
fashion with similar (i r not 
precisely cloned) lislings of 
unimaginative programs. but 
the gene ral principles which 
unde rline all machines . 

This book is intended to give 
those who arc unfamiliar with 
micros a tcchnica lgro und1ng in 
these little beasts. and the ideas 
beh ind the hardwa re. 

Ca n 11? Can any single 
\'Olumc? A point which is not 
ans.,.,cred by this book. 

There' s plenty 1n 11. but it is 
not well-orga nised and 11 does 

not contain any reHla 11ons or 
new materi al. Tha t. I suppose is 
hardlysurpris,ng- there isn ·1 a 
lot one can say - but Mr 
Sinclair doesn't eve n come up 
with a new way of saying 11. 

H is ex planations or in-CPU 
bit-twiddling arc pedcstnan. a 
tnfle confusing and anyway 
hardly necessary at this ~\·cl­
aftc r all. he' s supposed 10 be 
introducing compute rs. He 
tries to cra m an entire Uni\ersi· 
ty course into 110 pages. and it 
does n't fit. RI( 

" 



Computer Books: 
Sales/Promotion 
Pitman Books Ltd isa ma1or publishe r of 
Computing books for the home hobbyist, 
college and professional markets. We are 

rapid ly expa nding an already high ly 
successful list and are looking for the nght 
person to take sole charge of promotion to 

all sectors of the mar ke t, and sales to 
compute r stores. 

The successful candidate wi ll be we ll 
aware of computing developme nts but 

above all wi ll be adept at explmt mg 
unaginat1vely a wide rangeofma rketmg 

oppor tumues We offe r an attracuve salary 
package to the successful candidate. 

Applicatioris in confidence to 
Neill Ross, Sales Director , 

Pitman Books Ltd, 
128 Long Acre , 

London WC2E 9AN . 

~iiiiiiiiiiiPil man Books iiiiiiiiiiiiiiiiii~ 

" 

N. IUt a pur1 ffllCllnt codl . IUl)lf · las.t adlan-pil:Md, hlgNy IOGlt1r¥I 
MCIOI-Slytl911NteQl,lltll'IIIOf911MOI Tl'll~llloa..ofl"omWI 
wtr11ft-ar011tlndt,IOWl'soborne~tolt!Xltll'llffly~ona 
Aew,ISillld Thellamlfl\asbomtlsnlCIMOnlinWlttlwbldllOP,Ollct!ISIII 
andffllllibOW'lanldi:Kll .. lOOlllgtlilel dilteclldlly..,.,.fM·liQtdef1 
(wtldlltm,yc:ounllf·.rtack,l-so11rllldl10l'luglhl~•111t1fflltft 
llloYWlllwtflMfYMWQMM !utfll!Uldll'*Y!JrclltlncliHbf ... aK'Clllft 
,odrlts Ind tlnb . -...di aoa.n 11'11 l'llrlllr miy counw~or "Y io ttr 
trvough A!alf••"'lull'l*dlltJtvclil.lfflffil.ll'llt.PMpiayt,SCOl'tlnd 
l"llfllCCWt ~ .. NlrT*l!IIIIMINMltS~owtfflt~W. 
tlltortmurnw"IIIPISlmortlmbllSflppwlglOCSOWl'ltar'* 0.~• 
ewr,'ll'llnOll'IWCDIINtJceoulcl ... flOl)tkw-Wll!'IM~oraor-c:sano 
oplcllMl<UICI, Orlc>1tl ,15 

s,.ctn.i m t:5.50 

STARFlGHTER (Any Orlc· 1) 
Pure ,,.....,. oode rNI lllne g,.phic 99ffll, wf'lloh demWldl boO'I 
~tutr-..-Md.nOYlll'alllrMegle~ H.-r...-.g 
~--alOW1"1MSofanoricmeic:twwthol.lklnolffllN tt.9$ 

BLASTERMIND (Spectrum 48K onty) 
We have yet IO find .1 mor1 irtf\matmg Ind downngtd Nde vtrSIOl'I ol I 
wd knOwn ~ Vov too Qn hffl insults huc,ed upon you, IS )'OU 
struggtt IO bUU my sarcastic opponent Eves, Cheil!JnQ won'I won: 
Veryackbdivt-unblyovthr owttlecomputermtothlT V saeen . .... 
THE QUEST OF MERRAVIO(Vlc-20 (1SK)) ANO (CBM 64) 
A lfflY dl.allmg1ng aovtnturt Wil accec>t and xt up to 111ne worti 
sentences; Can you mn find the magical tirntont ol thl DwaMS, let 
alone wrest it from lne Dragon ol Th.argon! 

Al M, il Order$ {rte. p. & p.) IO: 
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Scaled a new PEE K in microco mputing'! If print ed your tip will earn you a fiver. 

program. Remember to delete 
the merge routi ne after you 
have used it. 

You shou ld ensure that lhc 
program being merged has 
higher line numbers than lhc 
firs-1 prog ram. The routine sti ll 
works but the program's line 
numbering will be mixed up if 
you don' 1. 
M Sttman, 
Stoclcwood, Bristol 

lr )·ou ' ngo l somethin g 10 tr0• ' 

a bout .•• 11 bil o( magk th11t'II 
m11kc IM •'orkl a btlltr pla« 
for micro ust:n , lht:n .Rnd It to 
PCN MkrowavCf--QUr rq: ular 
readers ' hinU and tips pagt . 
We' ll pa y you ts If we prinl II. 
We' ll pay )ouen n morelr your 
llld e gem geU our , ote as 

:.~~·:·::1'~ri-:°~~\.~':! · Colour your 
wava: , PC/tl, 62 Oxford Strtt.l , Aquarius 
London WIA 2HG. The Aq ua nUi guide 10 home 

The Orie 
apostrophied 
The GE T funct ion on the Or.C 
works for most keys. but 
strangely no1 the apostrophe 
key. For exa mple, try the 
program: 
IOGETA$ 
20 PR INT ASC(A$) 
30 G OTO 10 

This prints out the correct 
ASC II code for most keys. but 
gives an illegal quantity error in 
line 20 if you press the apos-
1rophe. 

II seems that the apos trophe 
is taken as a null s1nng. 

A simple way to a, ·oid this is 
10PEEK location SJ (35 hc:x)to 
rclric,·c the character. This 
contains the code for the last 
key pressed . In the program 
1bo vc, you could use: 
IOG ET A$ 
20 PRI NT PEE K (53) 
30 GOTO 10 
H SLim, 
Mon side. Mancharu 

Commodore in 
merger shock? 
Among the faoht1es lacking 
from Commodore 64 Basic is 
the ability to merge programs. 
Thcsho n machine code routine 
given in figure I pro, ·idcs this 
facili ty. 

To use it , LOAD the first part 
of you r progra m. Add this Basic 
routine onto 1t and R UN it . 
Now type SYS 4().148_ LOAD 
1he s«o nd part of program and 
type SYS 40468. You shou ld 
find you ha\le one complete 

ro mpuling docs not gl\'C any 
information wha t.soe,·cr for 
changing the border. paper or 
ink colours. I have 1hercforc 
devised a 1ablc o f values to be 
PO KED . 

When PRI NT CI-IRS(II) 1.s 
used the borde r, paper and ink 
arc all reset to normal.In the 
table. all the nu mbers shou ld be 
preceded by PO KE •••••, 

17 RE D INK 
33 G REEN INK 
49 YELLO W INK 
65 BLU E INK 
81 VIOLET INK 
97 UG I IT BLUE 

GREEN INK 
113 Wl IJTE IN K 
129 LIG I IT G REY INK 
145 BLU E - G RE EN INK 
161 MAGENTA INK 
tn DA RK BLUE INK 
193 LIGI IT YE LLOW INK 
209 LIG HT GREEN INK 
225 ORANG E IN K 
241 DA RK GREY INK 
TO CII ANGE PA PE R ADD 
PA PER COLOUR - I + INK 
CO LOU R . To print a wh11c 
paper and border with blue· 
gree n ink use : 
10 FO R F - 13312 TO 14311 
20 POKE F. 7-1 + 143 
30N E XT F 
MarkDyos. 
Little Sutlon, Chr.shirr 

Lynx masters 
the motor 
This short machine code 
rou1ine allows )'Ou to use 1he 
cassette motor w11hout pulhng 
the remote jack on a48 K Lynx. 
The code can be located a ny­
where in memory . bu1 11's best 

1000 REM U l'IERGE FOR CBl'1 64 
1010 REM POKE 52 , 159 POKE 56 , 159 
1026 FOR 1•413448 TO 40478 ~D A POKE I , A tEXT 
1030 DATA 216 , 56 , 173, 45 , 0 , 233 , 2 , 141 , 43 , 0 , 173, 46 
1040 DATA 0, 141 , 44 , 0, 96 , 234 , 234 , 234 , 169 , 1, 141, 43 
1050 DATA 0, 169 , 8 , 141, 44 , 0 , % ...... 
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1 0 REr1 hor.Lz:ontal s.cro l l for 
11 REH zx SpRctrua 
1a, REt1 
1 3 REH usR 02e ee scroll left 
14 REfi USR :::.t.201 7 ~c,ol i ,.,-7ht 
15 REH 
2e FOR N · ~~eoo TO 3 ~33 
30 RERO R. POKE N , A . NEXT N 
40 D RTR 33 ,2 55 , 67 , 14 , 192,5,32, 

183 , 203 
50 ORT R 22, 4 3,16,251,13,32,245 

.. 201 
&0 ORTA 3~ , 0 , 64 , 1~,192,e , 32, 1 e 

3~ce:-
.~~~ ~ RTA ~O ,~ S , 16 ,2 51 1~ , 32 , 245 

1 0 0 REH 
11 0 REM d e .c , 
1::0 REH 
1 25 PRINT ,,, , "ZX Spectru• ~c r o 

ll1n9 d••o .. 
1:1 0 LET up aD 
1 40 IF INKEY$· ··5· · AND u ;,: , :c TH !! 

N LET up - up - 1 
150 .:IF l'.NKEYS z ''7"' AN~ UP-C • l.75 T 

HEN LE T U P -1..'t "1 
160 PLOT 25S,up. L'RAU -16 , -u p 
1 70 RRNDOHIZE LISR 3~000 : GO T O 

ue ...... 
to rcscn.c memory u,;;mg RE­
SERVE HIMEM·9andputti ng 
1he code at the new value of 
HIME M (use PRI NT 
HIM EM). 

To load 1hc program, cnlcr 
CD BD 09COCDF'20C 18F7 
from !he monitor and lhcn 
DPO KE &6225. s1an address 
To u§C the routmc 1n Ba,;;1c, 
ente r EXT and press return . 
Press any ke y to stop the 
casscne . G6224 will run 1he 
routtne from lhe momtor . 
T Titchmorsh, 
Stfra, Combs 

Side by side 
by Spectrum 
This Basic program (figure 2) 
loads a machine code routine to 
allow horizon tal scrolling on a 
48K Speccrum. Once 1hc pro­
gram has been run, RANDO­
M IZE USR 3ml to scroll 1he 
screen lef t and RANDO M IZE 
USR320 171oscroll to 1he right . 

Lines 100 onwards arc a 
simple demo 1oshow t he scroll· 
ing workmg. You can. 1f you 
wanl. sa\e the machine code 

exa mple . POKE 359.57 is nor· 
mal speed. 
TD Cops~y. 
B~nflttt, E.uu 

Cross the 
BORDER problem 
The Spectrum's BO RDE R 
command causes occasional 
problems. Try lhis progra m: 
IOPAPERS : CLS ; BO RDE R 
4 
30 PAUSEO 
40 PAPE R 3 : CLS : BOR DE R 
2 
60PAUSEO : GO TOIO 

Th e two-line input area at the 
bonom of 1hc screen should 
take the BO RDE R rok>ur but 
doesn't . This can. of course, be 
cured by clear ing the screen 
after executing BORDER . Bui 
1hiswipcsoutanypk tur con thc 
screen. A simple fix is to U§C 
INPUT INKEYS. This will 
change the l\\'0-line Nnd lo 
match 1he border. Try it at lines 
20and.SO. 
Gaud~n Ga/ta, 
Ubbug , Malta 

w11hout 1he Basic loader wilh -- ---- --­
SA VE "SCROLL" CODE 
32000,33. Use LOA D 
"SCRO LL" CODE 32000 to 
get it back agam. 
John lsaacr, 
Bourn~mouth, Dors~l 

Dragon on 
go-slow 
Dragon LISTings ca n be pro­
duced a t a more seda1e pace by 
u S1ng POKE 359.60 . This 
POK Eaffcctse\lcryt hing 1ha11s 
ou1put - trysomc PRI NTsfor 

Looks good 
on paper 
If you leave the Sinclair printe r 
pc:rmanenlly anached to 1he 
ro mpuler , every time )OU 
switch on the micro t he printer 
paper advances slightly, wa.sc­
ing inches in the long term . 

To stop 1his. lea, ·e the power 
plug in its socket and t urn the 
comp ulcr on fr om the power 
swilch . 
Wi/hom fl ~rn • 
f/ orncr. Kinlort 
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Sounds interesting 
the Spectrum sings 

The Spectrum may be lhc bes t selling 
home microcompute r on the market. 
but "'hen one examine s its faah tics 

fo r making music or sound drec ts to live n 
up games , it soon become s apparent that 
t he machine lca,·cs a lot 10 be desired. 

But you can deal with thi s hm1tation by 
cqu1pprng the Sped.rum Vrith a sound 
gene rator \llhKh will allow melod ics. 
chords. and specia l sound cffce1s to be 
produ~d . 

The AY -3-8910 1s a 40 ptn in1egra1cd 

'A sound 
generator will 

solve the 
problem' 

circuit produced by General Instruments. 
It has three 1onc generators. a noise 
generator. an cm·clopc generator. and 
ind ividua l CR\-Clope and amplit ude contro l 
by four-bit digital to ana log con,·cnors . as 
well as t"''o eight-b it pons. 

Th e dev ice has a lot of interna l rcg1.s1cn 
wh.ch arc used to select the gene rators 
ncc<kd 10 load them with comrol data . 
Alth ough 1t is comphcatcd clcctromcally. 
it .IS rcla11,ely easy to interface to mos t 

Sound generator 
The A Y-3-8910 con 1ains 16 internal r egis­
te rs which control the parameters of the 
sound outpu t . such as attack. decay. tone . 
noise and \'Olume . 

So fairly complu sounds can be synthe­
sised and pla)Cd quite easily .... i1hou1 
complex softwa re, 

To produce any subllc sounds. you need 
to underst a nd 1he registers in the 8910. 
Figure I shows the de1ads of the various 
rcgis1crs. 

All the registers arc eight bats long. but 
some of the m a re cascaded (Joined) 
1ogct her 10 allow greater con1rol o, c r the 
runction s 10 be performed. 

Regasters o ne a nd two arc casca ded 
toget her 10 give a 12-bit word \\h1ch 
cont rols thctoneperiodfor channcl A. The 
register pair can hav e any ,aluc bc1wecn 
one and 4095. ThcS) 'Stemsclock frequency 
is divided inte rnally by 16befo re it is fed to 
the tone generator. The output frequency 
can be easily determined by the following 
rela 1ionship : outpu t frequency equa ls 
freq uency of the clock/16times N. where N 
can be 1ny value from one 104095 . 

Registers two. thr ee. four and fh ·e arc 
jus t like registers zero and one. ex«pt that 
they control the tone gene rators B and C. 
Co ntr ol of the noise generato r is achieved 
by using register six. which has its clock 
frequency divided by 16 just like !he tone 
gener a tors. but on ly uses five bits of da ta . 

Register sc,·e n is the mO!il important 
registe r in the sound generator . It 1s active 

FIGURE 1 -DETAILS OF THE EIGHT BIT REGISTERS 

COMPONENTS 
RESISTIIRS 
Al rniltor1 .,. 'It watt 5% 
RI lOM_( ........ ,lolod,.W..I 
R2 300-l-- • , lolodo. ......... 
R3 4.7K- ~.- rwdl 
MlD_l_lolod,.W.Ckl 
RSlDK_l,.._,, ,lolodo..._l 
VRlUColHRlocPottfl'tionlettr 

Cl :ZO .... fwad~ C2.3,4 u ..... , .. .., 15 .... _ 
CS IDO&MOf ...... _lf ( ......... lolod,. 

-.- . rwdl 
c:.10 ............ _15_ 

SOii CONDUCTORS 
IC14DIII 
IC240138 
IC3 741.S04 
IC4 74lSD2 
ICS 74l.SDI 
ICUY -U910 
IC7 lM316 

MISCO.UNEOUS 

whe n its input has aJow signal a pplied lo it . 
By placing O m this register a ll the channels 
will be enabled. whe reas 255 will tur n them 
off. 

Bits one and fou r co ntrol tone B and 
the noise. lfbitt hrecissct low with deci mal 
246. the noise gene rato r will be mixed with 
tone A . 

To set the amp li1udc of channel A you 
must SCI registe r eight. Only the four lower 
bits arc used - th1sallowso ne of 16,'0l ume 
lc\lels to be oblamcd . If bit fou r is set to 
one, I he output le,el is se t byt hccn\lelope 
gcllCrator , and he nce bits zero to three 
become redunda nt and ha\'c no crrcct on 
the output. To set 1he ,·o lumeforc hanne l B 
and C regist ers eight a nd nine arc used. 

The envelope pcr l()(I is set usina rcgiste rs 
II and 12. which form a 16,.bitword , These 
registers use the clock period divided by 
256. 

Register 13 deter mines the cycle and 
shape of the output wa, ·dorm. The 
envelope gencra 1or dl\ ·ides lhe envelope 
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period by 16 to provide the 16 states per 
cycle envelope panern as selected by bits 
zero to three. The pane rns obtained arc 
shown in figure 2 along with the decimal 
values used to produce them. 

The output ports that can be used with 
joystick, and inte rface circuib are control· 
led by registers 14 and JS. 

The circuit 

SPECTRUM SOUND 
tracks lo cul alld wire links o n the 
vcroboa rd. Printed circuit board could 
ha"·e been used instead. but this would 
obviously increase the cost. 

Refer to figure 3 and make all the 
necessary track cuts . Insert the wire links 
followed by the integrated circuit sockets. 
The resistors , capacitors and the crystal 
can then be placed onto thc board. 
Vcropins are then inserted. and any . 

fun her linlracan be soldered in place on the 
board. 

Wire up the loudspeaker and \·olume 
control VRJ as on the diagram. and ,nscn 
the integratcdcircu11s into the sockets. The 
whole unit is now ready 10 be placed inside 
1hccasc. Thcspcakc r 1sattached tothcfrel 
cloth with any general purpose adhesive, 
such as Arald1le. The case should have a 
slot cut into 11 to a llow the edge connector 20 • 

The circuitry employed is relatively simple 
and falls into four main groups. 
• Oock frequency generation 

FIGURE 4 - LAYOUT DIAGRAM OF SOUND GENERA TOR 
• Decod ing logic to addre" PSG 
• Sound generato r 
• Amplification of output signal 

The clock frequency is derived from a 
4M Hz crystal which is divided by two by 
IC2 and applied to the 8910. 

The decod ing is carried out by the k>gtC 
circuitry contained in IC three. four and 
five. What this docs is to select the 8910 
chipwhcnanOUTcomm andt hatcontains 
t he right address is placed on the corn· 
put er's bus. 

The sound generator is IC six. and this 
produces all the I ones and noises required, 
depending on the scn ing of the internal 
registers. The sound produced is further 
amplified by the old work·horsc LM386 
low power audtO amplifier. which is 
coupled to a miniature Sohm half watt 
loudspeaker. 

Construction 
The circuitry is not difftc:ult to build. but 
care shou ld be taken. as there arc \01.s of 

FIGURE 3 - CIRCUrr DIAGRAM OF SOUND GENERATOR 
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<I 19 to protrude out so 1ha1 11 can be plugged 
into 1he back of the Sp«t rum. 

To get any sort of no,sc out of the sound 
generator you have to get the Spectrum 10 
put the correct signals onto the data lines 
This is accomplished by using the OUT 
command.cgout223. RN to select register 
n. 

After 1h1s has been done. lhe selected 

Line 10 se1s up 1he noise generato r and 
enables all noise outputs. Line 20 confi· 
gures1he le,elof channel A and B.~ hcrcas 
line 30 control,; Channel C lc,·el. 

The res1 of1heda1acontrols the length of 
the delay and SCIS up lhc envelope 
generator so lha t !he wa\'eform of the 
sound dcC3)'$ . This small piece of code 
could be stored as a subrominc and called 
by the main program when required. 

All tt'ic ttg1s1cn will re1ain the1rprcv1ous 
value 1f they arc nol reset after use, 
therefore if more than one effm is to be 
generated 11 iscs.scntial to place a zero in all 
of the unwanted re gist en to a, md anv odd 

'It is relatively 
easy to 

interface to 
most micros' 

be adopted. 
effects being gencrated . Obviously ran· 
dom ,alues could be plaCt'd mto the 
registers 10 sec what type or effects they 
gl\ c, or a more s~ temallc approach could 
be adopted . 

'Fairly complex 
sounds can be 

synthesised and 
played without 

complex software' 

8) Bl BI BO GRAPHICAL REPRESENTATION 
DECIMAL CON'TV',,\.I( ATIACK TtmATt HOLD OfniE ENVELOPE GENERATORS 

register can be loaded w11h the appropriat e 
data byus1ngtheOlff 191 command. The 
data for effects such as explosions can be 
loaded from Basic, for example: 
10 out 223.6: out 191.31: out 223.7: out 
191,7 
20 out 223.8: out 191. 16: OUI 223,9: OUI 

191.16 
30 out 223.10: Oul 191. 16 
40ou t 223. 12: out 191.20: out 223.13: out 
191.0 
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At last! A joystick that works! 

.. 

Cambridge Computing bring you the first intelligent joystick. 
Works on all ex.Sting software . regardless o f which keys the program 
uses. No need for specially written software. Features include: 

e Compatib~ with Spectrum. 
e 2 Indepe nden t Fire Buttons 
e a Directional Microswitched action 
• Plugs into edge connector 
e 1nterface comp lete with edge connector 
• Atari joystick compatible 
e Joystick with Interface £29.90 

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

Addres s ........................................................................ . 

Please send me for Spectrum. r---, 
.......... joystick . interface, and tape O [29 .90 .... lL._J 

.......... interface and tape O [24 .00 ............... ..... CJ 

.......... joystic:ksO £7.00 ........................... ......... CJ 
Total including VAT .......... CJ 

(( CAMBRIDGE COMPUTINC 

Enquiries from dealers 
are welcome . nng 
Anita Kirkland on 

0223-322905 

P("!',I SEl'TB18ER IS.SEPTEM8ER21.1983 



HIGH STAKES 
BIG DOUGH 
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PROGRAMS WANTED 

Hjgh royalti<S plus cash advances paid foe quality programs. CX:S is a leading 
,o{tw= oousc foe the Spectrum and is expanding iisrangcof programs. We 
require : 

ADVENTURE, STRATEGY & BUSINESS 

programs for the 
SPECTRUM, DRAGON, BBC, ORIC 

Our extensi\'C marketing expcricnc:c and nationwide ad\'crtising will~ 
that )'our ingenuity is rewarded. 

Wn,u.,C.C.S. 141.ANGTONW AY, LONDONSE3Tl1.. 

r To: OX Marlr.eting IEAI, Unit PP, Mlmttm Rolld, ~ ford, 
I H.,,tordlh we SG14 1NN 

: l~~f;-defi'wy , VA~"inc~fomputer Desk 91 £29.95 NCh 
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SOLE UK DISTRIBUTOR 

~ nounce 
The Lowest Cost Daisywheel Printer 

Only £395+VAT 

I 

~--.... . 
Com ing Soon 

IEEE 

• 

You• -• t opM.tpp ll~ot• II 
Cont pu ler 19erlpM r•I• MKI 

Con u fflN lt l e1 

---- - - . 
" . . . • . . • = 

<> • • • • " ~ 

.. ~ ' . . . . 
, . .. ...... 

TEXTWRITER 

I 

A Typewriter/Printer at a price you can afford 
• 1 years warranty • 75,000 Character Ribbon Life 
• 20c.p .s. • 10, 12, 15 Pitch 
• Bold Print and Automatic Underllne • own Carrying Case 
• Logic Seek ing 

LONDON & THE SOUTH 
COMPUTER PERIPHERAL SUPPUES 

=:> ...... ~"':'... 
~ RG3 l58JI: T .. :0734 418383 

M IDLANDS & THE NORTH 
TECHNICARE PRODUCTS lTO 
.. __ -~ ,.., : 0905 29290 ---- Local---

r-------------------------
I Pte.... Mnd rM further dMailt 

:­:~ 
· --------1 
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Char acter creatio n and pitfalls are John Noad"s conce rn in the final part of this programming series. 

Creative characters 
So far in th is series we've roughed out 

the plol of )'OUr ad\·cnlure game. 
drawn up a map and discussed the 

main types of charactc n who will mhabil 
1he fan1asy landscape. 

Assuming you've decided to make your 
hero/heroine a characte r who can grow and 
progress in the course of the adven1ure . 
how do )'OU go abou t creating such a 
character? 

have a high dtxtcrity ratin g. 
Such characters will need torclyon their 

intell igence and luck ra1hcr than brute 
force wherc\'C:rpos.s1blc. And ifthcydo run 
into a fight or some other test of str ength 
they will need to win through or escape as 
quickly as pos.siblc. since a zero st rength 
rating eq uals "You're dead'. 

HaVJngsaid that. you might al.so hkc to 
raise a characte r's stcngt h rating by an 
appropriate amount 1f they overcome an 
especially difficult physical test. 

Apart from conOict and t~t s11uations, 
one of the most critical u.stS of the test 
characteristic is that 11 should go,.:crn what 
a character can carry. 

Those of you who already have some 
experience of ad~·cntunng will no doubt be 
familiar with t he INVENTORY function 
unde r one name or aoother. Basically it 
controls. records and h.sts on request the 
items that the player is carrymg at ainy 
given moment. Unfortunately. many 
adven tur e writers in the pa.sl ha\c used the 
numbcro fit cmsca r ricdasawayofhm1 11ng 
!he size of 1hc imentory. 1lus can lead 10 

In prac1ical terms we can either gi\C lhe the so rt of ridiculous si1ua 11on where !he 
player a fixed number of'character points' player can pick up a sledgehammer (one 
to distribut e between, say, six charactcns- item) but has to drop something in order to 
ties in any way that they wish (within pick up a box o( matches a nd an 0tl lamp 
cert a in upper and lower limits). o r ...,e can (two items) because the pla)'er is already 
have lhe computer do the same )Ob. ma carrymgfivcitemsandmaynotca rrymorc 
fairly arbitrary ma nner . by using a random than six 1temsat a time. 
number generator. Since )·ou will need to include an 

(The re is act ually anothe r alternath·e im·entory site routine tn )'Our progr am 
whe re the player selects his or her anyway, r ather than use numbe rs of items 
character type from a given hst. However, as the hm1ter. why not assign a weight to 
since the writer will have assigned a fixed eac h portable item and calcul ate the 
se t of ch;u acten.s ttcs to each type th1.s ,s permi .ss1ble mvemory as a percentage of 
really a limited variation of the fin t lhc playcr'utrength rating? 
option.) A word of warning. IC you do decide to 

Whicheve r option you adopt the main u.sc this method, don' t lca\·e 100 many 
point is that the pla)·erstartsout with a SCI small objects lymg around. or stronger 
of characteristics. each of which may grow characters could end up Wlth an in\en1ory 
o r shrink as he goes along - and make a list that takes up che .... ·hole scree n. 
gre at deal of diffe rence to the outcome of Of 1he othe r characteris1ics . dexterity. 
1he game. intelligence and wealth arc sclf-cxplana-

Given this situation. the game musl tory. 
include at lcas 1 one una~·oidabl~ situa t ion And that kavcs luck. Doesn't that 
10 test each character istic. run agamst my previous argu ment that a 

A 1yp1cal set of characteristics might game ~ould be evenly balanced? 
include strengt h . dextcrily, inlclhgcncc, Actually ii doesn't, In lhc fint place 
weallh . luckandsizc . luck , or what looks hkc luck. pla)'S an 

A characlc r' s site isn 't hk ely 1ochange. importantpar1 in real hfc. Luck can be both 
unlcsshe gctsh is hea dorl cpchoppcdo ff good and bad. Second. 1hc clement of 
(orfindsamagicpotion).but 1tcan be u.se.d chance. u.scd 1n moderation . addsspicc 1oa 
10 decide whether he can follow certa in game. 

Interior decor 
Back 1othcmaps. We need 1odec1dewha 1 
shou ld. and should not. go into all those 
rooms. Now we come 10 a part o( the 
process that is not on ly impor1an t but often 
also the most difficult 10 get right - the 
'interior decoration·. 

Filling the room s 10 the best possible 
effect is largely dependent on the in\·cn­
livcncss of the wntcr. The best games arc 
usually those which offer t he most ongmal 
problems for the pla yer to overcome. The 
only coverall rule I hat comes to mind 1s that 
the filling of the rooms should be direc t ly 
related 10 the characters ...,ho 1nhabi1 !he 
fantasy ...,.orld. 

Rathe r than making specific r ecom­
menda11ons. we·11conccn1rateon the main 
areas where mista kes arc made. even by 
professional writers. and to sugges t some 
of the ways 1n ....-h1ch 1hcy can be a,·0 1dcd . 

~ There's always a temp 1attOn. 
especially when you're working ...,•11h a 
hm1ted numbe r of rooms. to try to fill c,·ery 
nook and cranny wilh people. creatures 
and objccu. Resist this temp1a1ion. No 
writer wants to waste space. but this is one 
of those s11ua11ons ""'here too much can be 
as bad as. or worse than. too lillle - for 
several reasons. 

Firs1 there's the clement of surprise. 
Let's suppose you decide to pul 1....-0 

things 1n C\'ery room. be lhey people. 
c:rea1ures or objects. What you have done 
1s lo give a pattern to your game, and e\·en 
the dumbes1 player "ill soo n reahse that 
there arc going to be a couple of things to 
deal with in eac h room . So how do you hide 
anythi ng? I low do) ou cre a te an element of 
surprise? Obviousl y you'll now ha,.c to pu t 
three things m some rooms to gel your 
effect . 

paths, cross certain obstacles. or hide in a Willth ehcrono11ccasmalltrapdoor 1na 
tricky situation. All the other charact cris - dark co rner I hat leads 10 a short cut or out 
lies may well be affected by ....-hal happens o'1roublc? Will he be killed. wounded or 
during a game, ho"''C\'Cr. escape unharmed from a cunning boob)- All hatra tee\·enaqui tesmallad\enture 

l...ct's take strengt h as an examp le. tr ap? Will a small or poorly armed would soon star1 to look like a tube train in 
Charact ers with a low strenglh r ati ng arc characte r strike a lucky blow and defeat a the rush hour. And you still ...,on't really 
clearly going 10 be hampered in several superio r attacker? Th e luck factor can have lhe ad\'antages of surpri sing the 
ways. Ther e will, for instance. be a limit on work 10 maintain thcba lanccof agamc.so players. as they'll soon learn 10 be on the 
the size of the weapons and equipme nt that don't be in 100 much of a hurry to cross it off look-out for ex Ira item s. The second 

L-th_cy~c-•_• _ha_n_dl_c _cf_fcct~i v_,1~y-~ •-~_n_if_1h_c~y~t- hc_li_st_o_f u_~_f_ul_c_ha_ra_a_,_"'-'"'~·~~~~ob~jcct~io_n_10_0_v_cr_cr_o_w_di~ng~t-ak_cs_u_,_ba_c_kt__Jo 24 ~ 
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""" 1hc reason why it usually occurs- hmi1ed 
RAM space. For while you ha\·e space by 
having a small numbe r of rooms to 
describe. if the rooms are ovcrcro-. dcd 
you' ll need the ext ra space to cope with 
larger item arrars. and for the ext ra 
subroutine s thal process lhe added events. 

Gene rally speaki ng, it is belie r 10 keep 
the numberofthin gs in an adven1ure down 
to ;t minimum and 10 spread the m out m 
what would appear 10 be a random 
manne r . 

1bc unsenling ef fect of 1he occas ional 
empty roo m can be heightened by having 
at least a couple of 1h1ngs which arc 
rando mly placed by the com puter 1tselr 
at 1hc sta rt of each game. In 1his way a 
carta in room m1gh1 come up empty for 
seve ra l games m a row, and lhen suddenly 
become inhabited by an aggressive mon· 
stcr in the next. (Th is is also one way of 
catc hing peo ple who try to LI ST a same 
before play ing 11.) 

Mora l numbe r I : Go for quality rather 
than quantit y. Most pla)ers w11lgain more 
satisfact ion from overcomin g one really 
challenging problem t han they will from 
resolving half-a-dozen probl ems thal look 
pell)' and poin tless once the sol u11ons arc 
known . 

a...c otmous Watch out for the t hin hne 
that divides being fair from being ove r 
obvio us . Being fai r means wr iling an 
ad\'entu rc that follows a consistent set of 
rules and selling probl ems that anyone 
with a reaso nable amount of mlelligencc 
and gene ral knowledge should be able to 
soh·c. 

Being obvious means ... well let me 
tell you a game I came across a few months 
ago . 

In this game the only solutio n to t he 
problem 1ha1 provided 1hc chmax of the 
game was to drop a banana skin. This slan 
wasplaceda tt hestartofthcgamei n aroom 
abo ul halfway throug h the maze and, m 
1ha 1 position. seemed 10 scn.·e no useful 
purpose. 

Unfortunat ely 1hc wnt cr ruined a ra lher 
cle\'Cr and amusing piece or problem· 
seuingby making 11 impossible lO lea\'e a ny 
room containing the banana skin wi1hou1 
picking 11 up. Thu s !here was no need 
whatC\'CJ for the playcn to recogn ise the 
significance of t his itc m since 1 hey had to be 
carryi ng it whe n they camo to the final 
roo m. 

Moral number 2: Don' t unde rcs1ima1e 
the player1· ability by teleg raphing t he 
\'alue of the importan t clues, objects. and 
soon. 

........... One mis1ake tha t occursc\·en 
more freque ntly arises when writers try lo 
be 100 sub1lc. Take an exa mple from a 

'Use booby-traps 
harshly if you 

will - but be fair' 

pro resst0nallyw nt1en game. 
The wflters chose to proVlde lhe pla)e r 

w11h an exl ra (and \'Cry necessary) J)lect of 
cqu1pmcn l. lbcy claim that their game is 
fair . but the way 1h1s item is introd uced 
makes no sense. II is. therefore. an)lhing 
bu 1fair. 

The scena rio i.s like this. In room X )OU 
are allowed to GET one o r more of three 
hs1ed ite ms. none of "'hich has a ny 
1mmed,atc \'aluc. If )'OU use the INVEN­
TORY command be fore leaving room X 
)'Ou will only be 1old which. 1f any. o f the 
lhree listed items )'OU a rc carrying. 

You now proceed toroomX+ I (roomX 
has only one e xit) and find yourself with a 
problem to solve. If you use any command 
01he r t han INVENTO RY you will be 
kiUcdimmcdia tcly. l-lowe\·cr.ifyoudocal l 
up lhc in"en lory aga in - thoug h lhc re is 

no eart hly reason why )'OU shou ld - you 
wilt find that somehow or other you ha,e 
acquired an extra piece of equipment 
which you can u~ to a,·oid being killed ! 

It may °"ell be 1hat the wr11ers of 1h1s 
game have some cxplana11on for the 
incident. but I suspect that they alo ne 
know what 11 is. 

Moral number 3: Se logteal. There' s no 
reason why you shouldn ·t 1n1roduce odd 
even ts mto a game 1f you wish, so long as 
1he player has a genui ne chance of finding 
out what' s gomg on and how he can dea l 
wi1h 11. 

TINll,..,... lbcrc 1s a rather different but 
no less frust ra1mg fault: 1hat of O\'erlook· 
ing the playe r's point of view. 

There 1s. in one , cry well-known and 
popular game, a poinl at which the player 
musl conceal himse lf m a certain ob ject in 
order to be able 10 move on to the next part 
of the adve nture. 

As it happe ns. t he obj«t concerned is 
only one of seve ral s1m1larob1ects.1ho ugh 
lhc playe r cannot specify which o ne he will 
hide in. Ins1cad. 1f he makes 1he ngh1 
choice (ie to hide) quickl y enou gh then he 
will. by default. hide in the righl ob ject. If 
he takes too long over his decision he will 
be told 1hat he cannot hide at all - e ,·cn 
though a h1d1ng place is available. 

Clea rly this 1s an 1llog1cal s11ua 11on. 1hc 
mark of careless progr amming. If the 
program had been capable of dea ling with 
JUSt one more item - lhc fact 1ha1 the 
correct h1d1ng place was no longer avail· 
ab le - then the other potential hid ing 
places could ha\·e been sea led off afld the 

whole situa tion would ha\'C bee n mad e 
consistcnl wi1hout giving the player a n 
advantage. 

Moral number 3: Thi nk player. If tke 
only accep1ablc way 10 bre ak a window. 
say, is with a sto ne then make sure tha1 the 
player has no ot her implements on hand 
capable of doing the Job. Take lime O\"er 
the problems )OU set and. i f there arc 
allcrnali\'e solutionscil hc r block them off 
or expa nd the program 10 deal with t hem. 
Don '1 JUSI hope: that 1hcy wi II go unno ticed. 

...,.-tr.,s : These can be used or abu5ed. 
In ano 1her game wnuc n by an ama teur. it 
was possible to find the fina l problem m the 
game in only eight moves. MorCO\'Cr one 
could solve 1his probl em -a combimu ion 
lock - simply by trying all the different 
possible combin a 1ions. 

Obviously lhis would have ru ined lhe 
rest of the game. in"' hich one searched for 
clues to the correct set of numbe rs. but it 
was possible . Indeed . gh·cn an overdose of 
luck one might have opened t he .safe after 
only five or six attempts. l1lC answer 10 this 
situation was the in1roduction of a faral 
booby- trap sc l to go off a fter 1wo or three 
incor rect a llempts (makin g allowance for 
the odd mis·hit by the pla)·er). 

Basically I he re a rc two types of booby-
1rap: those which can be made safe 
(defused). to pena lise unwise playen (for 
being 100 ras h o r too gree dy), to prev ent 
the playe r fro m short -cu tting (asa bovc ) . or 
as a means of crea1ing a little confusion by 
pro1cc1inga red herring-an object or clue 
which is not essential to the game. But 
remember . if you're only trying to pre\·ent 
short-culhng make sure tha t ther e is also a 
legal way round lhe booby-t rap . 

Dcfusab le booby-traps are leg111ma1e 
problems in 1hcir own righ1,o f coursc. and 
finding de,-ious solu11ons to 1ortuous situa· 
tions can be as much fun fOf' lhc writer as it 
will be for the pl3)'etS. 

Moral number 4: Use booby· lraps 
har1hlyifyouwi ll-bu1bcfa ir. The re is an 
allegedly true sto ry that, some yea n ago. 
the writer of a cart oon strip ad\·cnture 
story was given the sack a nd his Job handed 
10 another a uthor. Not being exactly 
lhrilled by 1his the first writer . bound by 
contract not to kill his main characte r . 
scukd for leaving the hero chained to a 
large rock at the bouom of the sea. with no 
airsupplyand facing a giant killershark. lbc 
incoming author 1ook one look at the comic 
strip and then wrote a nine word capt ion to 
start the next day"s stn p, It said : ·with a 
leap and a bound he was free!" 

This kind of thing may wor k m comic 
strips . but it' s che opposi te of good 
advcn 1urc game wrilmg . 

On last tip: a lot of clues on howt o a\'Oid 
bad adventure writing can be gained from 
reading re,icM or games already on the 
mark et. Alth oug h a 101 of these games are 
alrcadyav;ulablecom mero allyt h1s1sst11la 
\ 'Cry youn g a rt form. So don't miss 1he 
chance to learn from other people's 
mistakes. 

In a future seflcs we'll be look ing at some 
of the problems in\'Oh'cd in writing the 
actual prog ram for an ad\ ·ent ure game. 
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It's time to S-T-R-E-T-C-H your Micro! 
with new books and software from MCGraw-Hill 
D Information Handling for the zx Spectrum 

C.A. Street 

: =~= .~=~~ ~n ':.90::i::the 
acoompanymg software are given below . 
ISBN 07 084 707 X £6.95 

D Spectrum Information Handling Routines 
C.A . Street 

~~:=J:?r:~fur~,:r~~t~with 

keying• ~ 
ISBN070847266 C695 oncVAT .,_ 

D PROFILE1 
C.A. Street 
A spreadshee t file hand hng system IOI' the hobbyist OI' 
small business needing a catalogu1"9 , mallmg OI' stod< 
con trol system . Handles both numenc and alphabetk: 
ITTformatlOO. selects . pnn1s, processes . calculates and 
man ipula tes wof<fs and numbers ~ 
ISBN 07064706 1 C9.951nc VAT...:::_, 

D The Spectrum Workshop : Word 
Proce ssi ng and Beyond 
Randle Hurtey 
The Spectrum can be used as a wordpnx:essor l The 

~~~ i~~i:!~~=asa 
described . ltne by hne 
ISBN 07 084704 5 £6 95 

D Spectrum Interfacing and Projects 
G.D. Bishop 
This book shows how 10 use the Spectrum 10 control 
the outsk:le worid and contains many ekamples. 

c;~ ra~ ~3w~,;1~~ 1!;~~~ f~~~and 

ISBN 07 084702 9 £6 95 

D Spectrum Interfacing Programs 
G.O. Bl shop 
ThtS support software prCMdes all the necessary 
prog rams to d11ve the pro,ects 1n the above book 
ISBN 070847096 C695,nc:VAT ~ 

D ZX81ITS1000 Programming ..::::.., 
for Young Programmers 
Linda Hur1ey 
A book intended to 1each ch16dren aged 9 upwards how 

~~~~~I~ =::c~~~~t:e~Sand movements . 

ISBN070845956 C4 95 

D ZX81 ITS1 OOO Progra ms for Young 
Programmer s 
Lind a Hurtey 
COnsists of three games programs"°' inciuded .., the 
above book and prOV1des many ektenslOl'\S and 
improvemen ts .,, the book ~ 
ISBN 07 064700 2 £5 95 one VAT ..::::.., 

These boc:*t wil be avaitatje a1 a1 good bookselers tu r. caseol 
d,tha.Myyou rnayo,defanyol lhctllbove txioks , byµst lic:b'lglhe btles 
you,~ Fllr.vou,nameanctaddress andsendthlsilOllel't 
(OI'. a,py ol 11) wllh your cheQue 0, posw Ofder lo 
Martteting Semces [)epMJMnt , 
McGr.w -Htll BOCMl Co,mp.n y (UK ) L~ , FREE POST. 
Maidenhead . Beftl ahire , SU 28 U. 

D Learn and Use Assembly Language on the 
ZXSpectrum 
Tony Woods 

;r:;;~~.,!fo"~a~b~ ;~~mm,ng 
ISBN 07 084705 3 C6 95 

D ZX Spectrum Machine Code Assembler 
ACS 
A fun-function mact11ne code assemblef whtch 
enables lhe Spectrum to 'speak ' zeo Assembly 
Language. A mu st for arcade enthusiasts ·~ 
ISBN 07084 7177 C795"1CVAT ..::::::., 

D Invent and Write Games for the ZX 
Spectrum 
Noe l Willi ams 
Th is book leaches you how to wnte your own graphtc 
and adven ture games programs See be6ow tor 
accompanying software 
ISBN070847 193 £6.95 

D Spectrum Adventures 
Noe lWll ll1m1 
Three game s are included along wtth add,oona! 
prog rams not in the book . The programs are (:S:J 
11stab&e and can be exa.m.ned and mod1fl8d. .._ 
ISBN 07084720 7 £5 95 oncVAT 

D Prog ramming the Dragon for Games and 
Graphics 
Geoff Phillip s 
Prograrm11ng technique s in BASIC- IOciud1ng a stock 
control (freezer contents) program. an Adventure 
game. and Star Ba ttle. See accompanying software 
ISBN 07 084703 7 CS 95 

D Dragon Games and Graphics 
Geoff Phllllp s 
All the ma,:,r programs 1n the book - Breakout , Ckx:k . 
Freezer . Adventure. Cards and Star Battle AH m~ 

~~~~ 7~~~sted , tosave~fg~\~~T ..:::J 
' Structu red Programming : A First Course 

for Student s and Hobbyists 
Peter Gosling 
The ments and lechnique s of structured programming 

~~=,~~fe':~a~~:r= ·;:e:~m~~ the way 

ISBN0708470 10 £595 

O Pfflase send me further details sl:>out the above series 

Name:: -... 
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Bernard Wragge-Morley reaches a new Zenith - the Z- 100, a strong business contende r. 

Quality at a price 
n Z.100 as produced by Uruth Data 

)'Siems Althou&h 11 11 not •ell 
"°"" 1n this country, 111sowned by 

the Amcncan Zenith Radio CorporahOn 
which has been 1radin1 for about 60 )'Cars 

A"°"tfhcyunago1tdcadcdtochange 
acar and enter lhc compu1er race v.tuch 11 
managed 1odo by buy,ns flcath El«tro­
mcs. of I lcathk1t fame, from Schlumbcr · 
ger. At that 11mc Heathkit wasmarkchn&a 
computer k11 v.,h1Ch, 1n 1t1autmbkd form , 
became the Z-89. and latcrthcZ-90 . Thc:K 
instantly marketable producu pvc Zenith 
Che time lo bcpn the dc\ek>pmcnt of the 

Z.100 nnae of compu1ers . 
The first of the range. the ZF-110-22, 1 

low profile: 1-.1n floppy dtsk \ersion. -.'U 

released 1n Apnl 1982, and now the 
zw.110.32. fitted •1th a Wmchnierd1sk, 
has bttn releued. 

bnith, having been in 1he television 
business, produced 1t1 own VDU. the 
ZVM-134E . •hich •--as to aU intents and 
purposes a ,nochflt'd tek\'$()11 . It lw ftOW 

manqcd to better this with the new 

ZVM-135E, of ""hkh more later. ""h.ch 
will replace the 134 in about November of 
thll )-Cir, PC.N was able 10 review the only 
one 111 this country tocompktc the: system 

Pmenutlon 
The system arnved in three sturdy card· 
board boxes filled with good. purpose· 
made pack1n1, *hlCh 5houkl enable 11 to 
-.11hstand the ngoun ol ahno~t any mtans 
of transport 

The rcV1Cw machine ""'-' a k)w profile 
Z..100 ""h.ch includes the processor and 
1-.·o disk dmes. in this case I Sin l lMb 
Winchester and SVain 320K floppy, and a 

14in oolour mom1or . 

Documenbtlon 
I laving opened the fir1t 1wo boxes whtc.h 
contained the Z.100 and VDU I bcpn to 
•'Onder-. hat -.·o..ild be ,n the 1turd. Could ,t 
be a pnnter? 11 •-c1ghed enot.1Jh. Actually , 
11-.,asfullofmanu.a.b!Th1sreallywasa11&fu 
for 50re e)'n , 

They came In Jooscleaf form with two 
foklen for each soflwuc package, and 

divtder cards for the different sub,et1s 10 
gl\-C h.ster aa:ns to the relc:\'aftt sectK)ft 

Also wuh the manuab come 1he sealed 
envelopes containing the disks . 

Tai.ins stock I found I had: 
I Z-100 User Manual with Winchester 

Suppkmtnt 
2 Z-DOSOpc:ntingSystemManuabwmh 
Winchester Supplement 
2 CP/ M..S.S Operating sys1em manuals 
2 Z-BtilC Manuals + quick reference 
guodc. 

Tbeobvtous manual IOJtart -.,th •• lhe 
2...100 Us,cn Manual •11.h the cuslOmer 
demonstr1tt0n disk. "The main part of lhe 
manual 11kes you through e\ocry keyp reu 

" 

of gc:ning star1cd and mak1na the usual 
ICCUfllycop.ctof 1he disk Unfortunately , 
1he explanahon or how 10 run the demo 
package, al1hough basically sound, fa ils 
due to I bua in the program 'C HOICE'. 
whtch IS a Wmt as ,n aJI other respecu I 
was unabk to fault the manuals or the 
software provMlcd with the machiM . 

With all lhe manual, Zenith has taken 

the originals produced b)' Microsof1 or 
Digi tal Resc.1rch and performed extensi\oc 
editing , and in places has oompe1cl y 
rewnllen some ol the explanatM>nS. 

The pnnting ts or high quah1y and good 
use is made of d1ffcren1 St)'kl of type to 
show clearly what "'Ould 1ppear on 1he 
tttttn and ...-ha1 shoukt be 1ypcd in on the 
keyboard There are a number ol appen ~ 
dK'CS to each manual ,..h.ch give qud: 
references ror commands. or cont11n d111 
1bout the machine itself . 

The ZrBaSK: manual has ill own pocket· 

sued reference suidc ""h.ch a,\u a bnef 
descnpoon and short uamplcs of all the: 
comm ands 

The firs1-1une user ma y -~n find 1h1s 
weailh of informa1ion ralhcr daun ting. bu1 
as lon&as you start with the Usen M1nual 

'The display can 
be considered 

high resolution' 

and work 1n BASIC. the other manuals will 

beoome valuable reference material u you 
pin experience 1n prosnmm1n1. 

Construction 
Tbe rrwn un1t n constructed 1n ABS foam 

of• IJ&ht creamy ~-n With• bro .. 'n front 
panel. Tbe top co,,cr 1s easdy reffiO\-cd by 
means of 1-·o quick- releue catches from 
the back . The front panel can then be lifted 
out of its lk,u, rc,.·ea.l:ing the t•"O disk dmu 
bekt an the.1r o.·n plast.c wbframe a.nd 
secured by fo..ir sacw.,. 

Once remo,1ed, the motherboard is 
revealed, in ""hich all the chips are 
socketed, and 1he dual processon, 8088 
and 808S,can be seen. Thcrearcnodrcu11 

dtagams wpphcd With the u.ni1. bu1 a 
qu,ck loolc round the board rC\·eah 1hc 

RO M. RAM. vtdco RAM etc . 
At the back ITC the five S-IOOexpansaon 

stou with the card cage mounled vert ically 
up from the motherboard. Along the very 
bad. edge of the board are the three lJO 
pon connec:ton. all ·o· 1ypcs, mounted 
and sc:re-.·ed into both the board and back 

panel m1k1na chem sa fe from 1busc. 

The poa·cr supply take:s up the •hole 
kfi·hlnd cdac of the machine. and t1 fan 
cooicd . The fan 11sclf II unbehe~ably 
noisy, and quite unnecessarily so. The 
exhausted air ii blown out of either side of 
the power supply , acroH the S-100 sk>u 
and out of the ""'CntS ,n the ltde of the cut 
ThtS t1 convcruent from the opentor's 
poin1ofHcwasyoudon'tgctahowlin1plc 
hiningyou between the eye,. There t1 also 
no filler fitted to the fan , so the power 
supply Wiii probably f'iU w1lh dust 1n the 
attraac offu cnvironrnc:n1 

Keybunl 
The Zcmlh has an integral qv.·erty 

keyboard 1ha11ssculpturedandeasy 1ou1e 
Above 1hc Standaf"d q-.erty layou1 are 13 
funcuon keys •h.K'.b produce fixed 'ncape' 
oodcs, h1ted In one of the appcnditts 
There 1re 1lso 1wo keys on 1his row for 
insert 1nd, when shifted, delete. character 
and line 

To the n,bt ol the q-. ·erty block as a 
calculator pad ,duc:h 11:to mdudcs the 
cursor keys and an 'En1er ' key wh.ch has 
the same effect as carriage return for most 
purposes. 

All the keys are self repea11n, when held 
do,1;11 (or abou1 one J«Ond . and can be 
made IO faM·repeat very simply at lhe push 
of another key, which II very handy for 
underscoring and the hkc . 

T'here is a boa reKt key with a li&ht 1n the 
top-.:hachappeanto1n<bcatepo,-.'Cron A 
reset IS only performed 1f tlus key is prCflcd 
u, con Junction w,;th the contr~ key , so )'OU 
are safe from accidental!)' wiping out all 
your hard work . 

Scnen 
Tbe VDU supplied with the system was 
Zenith's new Z-135 141n colour monttOf , 
wh ich will tceept either ROB or composite 

lidco inpu1. selected by a llide switch on 
the rettSK<I back panel. 'The other switch 
on Lbe back 1elecu e11her full colour or 
green on black, •hteh is easy on the e)'e 
when cbn& a lot of texl proceuing . 

Thcre arc 1lso two sockets on 1he back 
panel; a 'phono' for composhc video or a 
2S-•'IY ·o· t)-pe for both RGB or compo­
sate tnpu1 

The troo1 panel boasisa volumecon11~. 
an on/off 1w11ch and a section whK:h flaps 
down 10 revulsof1 focus, lint. black level 
(oonstasl) and an audio oulput sockel 

Po-.ennaupthesraptuc:sdemopactqe 
re\ ·eakd $harp square puels •ith ,ood 
cofour 11tun1t1on. 1nd a few Mmple 
commands 1n Bask produced white O\·er 

the whole screen with very lit He f rin&ina or 
tinting . For the personal compute r market 
this ch,play can be cocwde,cd hiaJ, raolu -
lJOn , and 11 ttpttSCnts aoo,d \'alt,e ror 
money. It is unusual to find a VDU 1n tha.s 

market which produces not only clean 30 .. 
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graphtCS but also good rudablc 1ext The 
hnc scparaiion ,n 1cx1 mode ,.,--u large 
enough to ~•op 1hc: lcw.er ~ dttcndtrs 
interfcnng ,.,11h the capttak on the line 
below. 

The review monitor was the only one of 
1ts type 1n the UK and had done a fa1rbttof 
tra\elhn1 As a result 1herc ••as a Might 
curn 1n the lop ngh1-hand romcr and I 

raggcdnc~ lO the left edge whlCh I ,.,ould 
Mt expect from 1hc uni1 .. hc:n ooncaly~t 
up . but mymainmt.asm rsthat 1hc K1'«n 
,.,-oukl benefit a.reatly ffom being etched 10 
cut down the glare. 

If you already have• monitor there arc• 
number or sw,tchcs 1n the Z-100 "'"h.c:h 
•'OUld en.able you 101a1k>rthevtdeooutput 
lo sun moM common displays. 

......... ,... ..................... ... ,........,_. ...... ..._s1•......._ .. .. 
~TwlUJZ••~ ............. . .......... _... ...................... ... .. _ ......... _..., .. ........ 
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-
two SV,in flopp y disks. one wilh the 
assembled progr a ms and one with the 
sou rcecode.soyoucanmodifytoyourown 
needs if you feel you are competent to do 
so. It also aUows you co interfac e your own 
progr ams or hardware through the SIOO 
bus wit h the opcracing system . 

In Basic. full on screen editing is 
available using the cursor keys. a nd with 
the inse r t/dele te functions qu ick changes 
to the text could be performed with the 
minimum of effort . 

Storage 
The review system had an I IM b Stn 
Winchester disk and a 320K 51/•in floppy. 
The sheer spee d and size of a Winch este r 
mak es using a mtCro for int egrated 
accounts reall y worthwhi le for small and 
some medium sized busincssn . The re~ 
sponsc to loading in a 24K package like 
Z-Basic appears near instan taneou s to the 
operato r .and with programs like Wordstar 
you ""-ould no longe r ha \'C to wait fo r disk 
transfer. As 192K of RAM is standard in 
the Winchest e r ,·ersion there is qui1c a bit 
of operating space anyway. 

If you can't afford the Winc hes ter there 
is a dual floppy version available , and if you 
arc upgrading from the old Z.89 system 
you can connect up your old Sin floppi es 
a nd download your old programs . 

The Winchest er disk can be part itione d 
to appc:u like a number of different disk 
drivC$ so you could change from Z.DOS to 
CP/M by changing disk pan ition, or you 
could use differen t sectio ns of the di sk for 
word processing or accounts . 

Ze nith has plans to increase the floppy 
driv e capacity by going from a 48 tpi drive 
to 96 tpi so that it will not be neces sary to 
have so many floppie s to back up the whole 
Winches ter . and these days the 96 tpi 
floppies by repu table makers arc pretty 
rel iable . 

Expansion 
Zeni th has gone for the tried and teste d 
SIOO bus cx:pansion sJots , for which an 
enormous ra nge of plug- in boa rds arc 
available . Two of the slots we re already 
filled on the review mach ine , one with the 
floppie s by reputable makers a re pretty 
reliab le. 

Ther e arc three UO por15 on the back 
panel - one S.bit par allel printer interface 

PCN SEPTEMBER IS-S~MB ER.21.1983 

(Cenlron tCS type). one se rial printer port 
(RS2J2C) and one serial modem port . 

All the ports ar e configur able usjng 
software se lection with a couple of DIL 
switches to change the Centronics port to 
cope with you r particul ar pri n1er ·s idiosyn­
crasies. 

The seria l inte r face is one of the most 
versatile I have seen in a menu-drive n 
configu rat ion. Not only can you cha nge the 
usua l speed. parily. sto p bits . word lengt h 
and so on . but you can even choose wh ich 
polarity of han<khakc you require . 

Software 
Two opera t ing systems arc supplied with 
the machine : Z-DOS. which is Microsoft 
MS-DOS under another nam e, and CP/M 
from Digit a l Rese arch. T"''O volumes of 
manual s come with each operating system, 
gjving detailed instructions of all the 
ava ilable command s. Microso ft Basic is 
also suppli ed. aga in with t .... 'O volum es of 
manua l .a ndru ns undcrZ..DOS. This givcs 
access to all the full-colour graphics 
facilities. 

The operati ng systems are supplied on 

The only a pplication softwa re suppfied 
was in the form of an Integrate d Business 
Graph ics package which was on the 
customer de monstra t ion disk. This is 
where I come to the error ment ioned 
earlier with the program C HO ICE . The 
manual says chat to run the demo package 
1ypc: ·z BAS IC C HOICE"'. This per ­
form s as would be ex:pccted , Z Basic 
loads. then CHO ICE loads. The program 
asks you to pr ess FI orF2t osc lcct eithcr of 
the dcmo nmation packag es. but unfonu ­
nately select ing either sim ply ret urns you 
10 the Z..DOS prompt -A: ·. You can get 
round this by igno ring the program choice 
and typing '"Z BAS IC F"" for the anwork 
display , or by typing ·z BASIC MENU "' 
whtch selects the business graphics de· 
monscra tion. 

The alterna t ive way to run the package is 
using AtrrOEXEC.BAT , but once used 
the disk will always boo t into this pro gra m 
onp ower ~ n . 

Support 
The Z-100 come s wilh only a 90-day 
warranty , which is rather sho rt . other 
manufaetu rers offering: one o r two years. 
Service is provided througho ut the whole 
of the UK by Mills Associa tes. specialists 
a t servicing and repairing comput ers from 
mainfram es down to micros. 

Verdict 
This is not a new syste m but a t ried and 
tested machine . which now has the added 
benefit s of an I IMb Winchester disk and a 
much improved colo ur monito r . It is 
nonethele ss made with very cu rrent tech­
nology . dual processors (o ne 8 and one 
l~ bit),andplentyofmem ory. ltistoo old 
to be IBM PC com patible, but usn the 
same opcracing system so at least so me of 
the software shou ld be cransfcrabl e. 

This is undoubtedly an 'o fftcc perso nal 
comput e r' and, as such, is good value. 

- £3925 for low-profile Z WI 10-32 incl. Winchest er and flopp y 
disk a nd keyboa rd ; £440 for ZVM 135Eco lour monicor 
8088. SMHz; SOSS. SMHz -----rut ...... -­~ ---...--
192K e x:pandablc to IMb 
Upto 192K 
SK monitor 
IIOX25 
640><240 or 640>< 480 
Qwert y, 13 funct ions. cakulat or pad 
RS232C pri nte r, RS232Ccom mun icat ions. Centronics 8-bit 
pa ra llel. SIOO BIIS 
I IMb Sin Willth ester disk. 320K SV,in floppy 
2,-DOS, CPIM , Z.Basjc 
Ze nith Dat a Sys-ccms, te l: 0;&52 29451 

JI 
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SPECIALISTS IN 
HOME COMPUTERS 

AQUARIUS• ATARI• COMMODORE 
SORO • TEXAS INSTRUMENTS 

COMPETITIVE PRICES 
FULL RANGE OF 

PERIPHERALS & ACCESSORIES 

A HUGE RANGE OF 

software 
FOR THE ABOVE COMPUTERS PLUS 

BBC, DRAGON, NEWBRA IN, ORIC 

LIO NHOUSE , 227 TOTTEN HAM CT. RD. 
LONDON , Wl 

TEL : 01-637 3024 
AND AT : 215 HIGH ST., SUTTON., SURREY 

TEL : 01-643 5494 

.. On• large computer system , • file of thl1 nature 
would cost between £15(>-t700". 

"The pack1g lng Is superb ". "Excellent docu­
mentation ". 

The above comments by the UK's two main software 
who'esalers on one of our programs confirm our belief 
that we offer the best quality bus.iness software 
available on any small micro. Our programs p,ovide 
the faohties of expens,ve systems at a fract,on of the 
usual cost Our programs are now available NATK)N­
WIDE. 
Purchase Ledger (amoun ts payable) 
Sales Ledger (amounts receivable) 
Stock Ledger (Stock recording ) 
Stock Cont rol (2 second access bme, ove< 500 items 
per file, unhm1ted entnes) 
(lodger Programs - Up to 250 accounts , up to 1200 
entries per month) . Only£14 95each (48KSpectrum 
only). 

Available at Settndges and at all good compute< 
shops. 
Nationwide dist ribution by Mlc rodea ler UK and 
PCS Dist ribu tion. 

Kemp Limited 
43 Muswe ll Hill, London N10 3PN 

Hotline : 01-444 5499 
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Snail trail 
U° is a programming language. 

sically a dialect of Lisp, which was 
veloped at Massachussetls I ns1itu1c 

of Ttchnok>gy for use in education. The 
feature of Logo that has rc«i,·ed most 
att eni, on, and whi ch makes Logo pa rt1cu· 
lar ly suirablc for )Ounger children. is 
Tuni c Gra phics. which ma kes 11 easy 10 
draw pictur es on 1he scr«n or tocon1rol a 
robot tuni c. 

Snai l Logo provide s a ,er s1on of lu rtlc 
graphics . but not 1hc rutl Logo language. 
for the 48K ZX Speclrum . 

Features 
Tu r1le graphics is based on the com mands 
FORWA RD alld BACKWAR D. which 
dra w a strai ght line or a specified lengt h . 
and LE FT and RIG HT . which turn lhc 
dir ection of the line a specifit'd nu mber of 
degrees. By combtmng these command~ 
yo u can draw any kind of picture . bu t for 
easy and cfficien1 use of the turtle graphics 
com mands you need !he full support of a 
propc rlydesig_ned program ming language . 

MIT Logo is a com plele structure d 
progra mming la nguage 1ha1 allows you 10 
use mean ingful variable na mes. a full range 
of a rithmetic. k>gW:al and condi uona l 
expre ss ions. functi ons and procedures 
wi1h local variables. and recursio n. Snail 
Logo , however. 1scu 1 do wn so much thal 
all the fca tures1hat make MIT Logo easy to 
use have been chm ,nate d . 

Snail Logo has 1hc basic turllc grap hics 
command s. FORWA RD . BAC K· 
WARD , LEFT . RI GIIT . DOWN a nd UP 
(PENDOWN and PEN UP 1n MIT Logo). 
which make the subsequ ent trac k visible o r 
invisible. and a few add11ional grap hics 
co mmands like POSITION . which mo\ CS 
the snail to a n abso lu1c position on the 
screen. and COLOU R . which sets the 
colo ur of the smul trac k. 

The ins1ructio n boo klet cla ims 1hat 
·s nai l Logo has a lang uage and ope rating 
sys1cm which pro, 1dcs an adv anced ,er· 
sion of Tur1le Graphics,' a nd 'Sna il Logo 
,language is very high Je,·el,' but i i is ,cry 
limited in itsco mmandsa nd syntax. Apan 
from lhe accual turtl e gra phtcS commands 
i i is jus t abou l on lhc le,cl of assemb ly 
la nguage. and in some areas pro, ·1dcs 
fewe r facil i11es. 

Variable na mes arc l1m11ed 10 the letters 
A to 11. and D has a fixed meaning- the 
curr ent dir «1ion the snai l is pointing. To 
give a va lue 10 a variable you use the 
com mand SET V.n where Vi s lhe variabl e 
nam e a nd n isa num ber . Forari1 hmeticthe 
com mands are DECREASE V.n to sub­
tract a number from a variabl e. IN· 
CR EASE V ,n lo add a nu mber to a 
variab le. and MAKE V • rxprasion 
whe re rxprrnion may be V+V, V- V. 
V*V or VN (the Vs do n'1 ha"c 10 be the 
ume eac h t ime) . 
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To define loops 1n Snail Logo you ha,e 
REPEAT 10 mark t he begi nning and 
Rl-1N ISI I to ma rk the end of the loop. 
Loops may be nesled 10 any le,·e l subject to 
thcmax imumsizeallow edfo r a prog ramor 
proce dure . 

l1lC com mands FORWARD . BACK· 
WARD . LEFT . RIG HT and REPE AT 
mus1 be follov.ed by a paramete r, w.hkh 
may be a variable or a numbe r. If you r 
progra m requires an u pr~n for the 
parame1cr it has to be calculated before · 
hand and assigned to a variable. 

Thconlycond111onal)la 1emen1Sallo..,·cd 
in Sna il Logo ha\ e 1he form, IFEND 
condition, where ~onclttio,i may be one of 
V • V, V> V. V< V. The IFE ND stal e · 
menl terminates a pr oced ur e 1f lhe condi · 
1ion is 1rue. TI11s is the most obvious area 
where Snail Logo 1s inferio r lo asse mbly 
language . 

You are allowed to define named 
procedures that can be called from the 
main pro gram or anothe r proced ure. or 
which can call thcmstl,es recursively. The 
variables A, B. C. and D are loca l 10 the 
proce du res. with new copies of them bei ng 
made each time a procedure is called. You 
can paS$valucsof A.BandCtoaproccdurc 
by giving one. two ,or thr « numbers in the 
procedure call lo assign TIC\\' values to these 
local variables. or when the numbers arc 
not given in the procedure call the current 
va lues of A. 8 , and Ca re passed on. 

The re is a bug in the way the param eters 
are passed 10 recursive proce dur es. An 
example from the instruction boo kie! is: 
Proced ure J OE 
FORWARD A 
INCREASE A.I 
PROCEDU R E JO E.I 
END 
Pr-,gram 
PROC EDU RE JOE.I 
EN D 

Wh at happen s when lhe prog ram 1s run 
is that the snail mo,es forward one step 
v.hcn the progra m ca lls lhe pr occdu reJO E 

SNAIL LOCO Instruction Summu) 
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• 33 (the I mt he procedurecallscts thevalueof 
A). Thesnailmovcsforwardoncstepagain 
the first t ime JOE calls itse lf . So far this 1, 

what )'OU would expect. with the value of A 
bei ng set to I each t ime JOE is called. but 
afte r this each successive call moves 1he 
snail 1wo steps. lhree steps. etc. 

The booklet does not call thd a bug. but 
tries 10 expla in ii away as being necessary 
for r ecursion. which is just not true. This is 
the first time I have seen anyone ~ rious ly 
trying 10 get away wilh implemen1ing the 
tradi 1iona l program mers' joke thal 
documenting a bug tums ii into a featur e! 

Presentation 
Snail Logo comes in a cardboard box which 
con tains 1he casseue and instruclion 
booklet . The cassette is clearly labelled 
and has a copy of 1he lang uage on eac h 
side . The inst ruction bookle t is nea t ly 
pnnled and includes a 1u1onal section as 
well &.S$Cctions describing lhe com mands, 
ope rating system and error messages. An 
appendix. printed on a sepa rate shee t , 
gives instructions for U5ing it with Colne 
Robo tics' Zeake r Micro- turtle (reviewed 
in PCN i.Jsut" 2/). 

Getting started 
The instruction bookie ! explains 1hc 
language s1ep by step. beginning with an 
expla nation of turtle gra phics a nd how to 
run the example progr a m provided on the 
tape. and procee ding through the u$C of 1hc 
menu to list , enler and ed it programs. This 
tutorial sect ion includes a numbe r of fully 
explained examp le prog rams for you to 
type in while you are learning 10 use Snail 
Logo. 

In use 
The first lhmg you notice is how slow it is. 
The demonstrat ion program on the tape. 
which shows a flower growing. lakes abou t 
I minute and 20 seconds to run. a nd e,·en 
some1hing ,·cry simp le- drawinga sq uare 
o f 1en umis a side - takes 15 seco nds. 
Using the cdi1or 10 make changes to a 
programisa lso,·eryslow. YoufiThtha, ·e 10 
wait for the program 10 be listed on t he 
screen. at the rate of abou t five seconds per 
line, and after you have made your changes 
you ha,e to wait for lhe progra m lo be 
listed again before )'OU can do any 1hmg 
else. 

Ifs menu dnvcn. wilh one menu for the 
ma in operating sys1cm and subsidiary 

menus for using Zcakcr, entcnng pr<>­
gra ms and procedu res and using the edi tor. 
Al though the men us s.ave you having to 
remember all the opcral ing system corn· 
mands. they make ii r a1hcr tcdious 10 use. 

When )'OU come to wrile programs in 

Snail Logo it is easy 10 produce simple 
geomet ric shapes like t riangles and 
squa res. and to put these toge ther 10 mak e 
more complica ted drh in gs but beyond 
this the limited syntax mak« t hings very 
difficult . For exam ple. e\'c n somet hing as 
simple as setting one variable equal to 
anothe r has to be done in a roundabout 
way. To set A equal to 8 youwouldha,·e to 
do some thing hkc : 
SETE.I 
MA K EA • B"E 

Although it is possible to write equ 1va-
lentsof lF ... TH EN ... a nd IF ... THEN 
... ELSE ... in Snail logo it isdirficulland 
the resu lling. code is almos t impossible 10 
follow. It is just like t rying to write 
pr ograms in a cut-down Basic. where the 
only conditio nal statcmcnhi you could use 
were R ETURN IF expressions! 

You can list programs and procedures 
and copy 1he screen display onto 1he ZX 
Printer . Bui it doesn't pro,·ide any way of 
saving prog rams on tape . so 1f )OU want lo 
use a program aga in you have to re type it 
from scratc h. 

Reliability 
Apart from the prob lem wit h local vari· 
ables in recurshe procedu res. 11 is fair ly 
reliable. It will nol allow you to enter 
invalid com mands and gives informative 
erro r messages for bot h input errors and 
sueh run time errors as division by zero and 
"ac k o,·erflow . 

It is possib le 10 get back into Basic in 
some situations by pressing Break, and the 
instruction bookie ! tells you that in this 
case you should reload Sna i I Logo from the 
tape. Howc,·er, it is possib le to get back 
in without losing your program, a nd 
appa.rcntly without a ny 111 effects. by 
1yping GOTO 3010. 

Verdict 
Snail Logo is very slow and has a ,·cry 
limited range o f commands and syntax. 
Although you can easi ly write very simple 
1urtlc grap hics programs . any1hing except 
the simples1 progr a mming. 1s very difficult 
and can be accomplished only by using 
opaq ue coding tncks . These may ha, ·e 
bee n necessary in !he da)'S ,...he n comp uters 
had miniscule memories and cou ld be 
progra mmed only in asse mbly language, 
but arc frowned upon in educational circles 
1oday. when ,....e have large amounts of 
memory a nd a profusion of structured high 
level languages. 

Th e limita hon 10 a few single· lctter 
variab le names. 1hc necessity for using 
programmmg tricks 1n • ny1hing bu1 the 
simplel>I progr ams, and the recurs1,e 
proced ure bug make 11 pa rticularly unsu1t· 
ab le for )OUng children, and the l>lo,...nc~ 
ma kes 11 boring for 31\)0flC 

Snail Logo is cul down so much from the 
real Logo language that it cannot be 
recommended at all. 

• -- • -r-.. •• - •••• -Use- •• -- ••• -·- •• 
.._ SN1tlLoso....- Tu.rtkGr19'11c:s 
...... 48K ZX 5pttc Nm Nie i9 9S ...... 
CP So{No-are, 17 Orcha rd Lane , Prntwood , 
Grell MliKndrn, Bucll ,__. Caucn c 
~ BHK ...... Mallofder 

l'CN SC:PTE.\18ER IS-SEPTE.MBER21.191J 



The Atari draws 3D 
S pcrgrap h1cs 1s a progra m whtch will 

rOJCCt 30 colo ur images onto your 
Ata n screcn . 6cca usco f lhe)pcedof 

lhc drawing an,mat1on of 1he image is 
possible . l11s also possible 1otran.)latc a nd 
ro1a1c lhc image around any of the three 
Cartesian coor d inates (the x, yand z axes) . 
The mam use of 1h1s program ,s as a 
softwa re development tool 

FNtures 
The first thing todo w11h 1h1s J>Kkagc 1.s to 
get t he dcmommauon program SG 
Demo up and running. Thn; takes you 
through the mam features of Super· 
graphtes with some uccllcn l graphics 
displays. Firsl you ha,c a rcprf:Sentat1on of 
a fighter flying from the centre to lhc 
oorners of the screen. rolhng as 11 docs so. 

Next 1s a JD rcprcscn1a1,on of 1he A can 
logo on a ro talmg board The dcmonstra-
1100 the n takes )'OU through all the possible 
1ransla11ons and ro1a1eons The final two 
dcmons1ra11ons arc cxCC"lknt ammatcd 
colou r 30 pictures of a hang-glider doing 
some manoc u\·res and a butte rfly fluue r · 
mg around the screen. 

Supcrg,a ph tc:s da1ms to be abLe 10 draw 
30 colour obtccts on the high resolu 11on 
grap hics screen a t rates of up 10 thirty pe r 
second. h can display thr« colours and 
1n\·e,se text, .also 1n the high re501ution 
mode. and allow you easy aettSS and 
control from a Basic progra m. 

The pr ogra m act ually uses two high 
resolu11on (Graphics 8) screens and flips 
be tween them lmagee rasureanddraw1ng 
1s ea rned out on the mv1s,blc screen. thus 
pcmu ttmg flicker -free disp lays. It !hen 
flips 10 the other screen and back fast 
enough to permit qu 11e reaso nable am ma­
h on 

~ 
The doc umentat ion that accom panies !he 
program 1s something of a disaster area . It 
has not been tho ughtfully wnnen or laid 

out. and IS \'er y d1fficult to follow . far leS'i 
compr ehend . 

l11sda1med 1hat it 1sgeared 10 the person 
w11h a good knowledge of Basic alld the 
,,_.·ork,ngs of !he Atari, t,u1 C\'en so 11 doc s 
not come up 10 scratch. The key 10 the 
whole program •-or king efficiently ,show 
you SCI up your unage ta ble The explana­
tion of this is \·cry sc,mty . and this docs 
detract from what could be an excellent 
u11h1y. 

It loo k me sometime 10 unders tand wha t 
the 1nstru ct1ons were gelh ngat . and I hen a 
lot of tna l and er ror before I could get an 
image on 1he screen If the purpose of the 
pr ogra m •s 10 anima te 1maces. and )·ou 
can·cgct the 1miagcon lhe screen 1n the first 
place, what use is 11? .. _ 
Once you\ ·e 1m11al i:,,ed Supc rgraph1cs 
and got an image to appu r on 1he screen . 
all commands to mo"e If arc mack from 
Bastcusmgas1 mple PI{,\ I ,t.,re ment 1oa 
device previously OJ}'"ll\. d fur e'ia mplc : 
IOOOPENI 1,4.0, '(1 

I IO PRI NT# I : .. <'f:RX IU" 
This will rotate the ·x· aius JO umt.s. 

where one un11 1s the eq uiva lent of 1.4 
degrees . All commands ha1;c 10 be pre · 
ceedcd by the percent sign. and mus1 ha\c 
a forma l 1ha11s nol all 1ha1 ob\'1ous , thus 
making dcbuggmg a cha llenge . 

One good thmg1hat is mcorporalcd 1n10 
lhe program 1s a loop ins1ructt0n . If one 
wante d to rota te the x axis comi>'etely 
throu gh 360 <kg_rccs 1n s1epsof S.6 degrees 
(,e 256 uni1s 1n steps of four). the Basic 
progra m to do this would be: 
100 FOR X•OT0256STE P4 
110 PRINT I :" % RX'";X 
120NEXTX 

This 1,1,ould be rather slow usmg Basic. 
Supcrgraph1cs has a function ~ h1ch will 
replace lh1s: 
100 PRINT#l :"%RXIYT256S4" 

There are a few dra..,,.backs that ha"·e to 

be menlt0ncd h rst )OU ha"e no room for 
error on ,,_.h,u follow:) 1hc per cent sign rn 
1he PRINT statement If you gel 11 v.rong 
lhe mos1 hkely result 1s a S)'Slem crash 
Second. 1f)Ou e..:Ct'Utca PRI NT statement 
wit hout using lhe opened dc "•icc. some 
~end things happen Tturd. in using 1hc 
loop as dcsc:nbed abo .. c . the loop must 
tcrm1na1ee-.actl) ortl will bcrome cndle S'!I. 
,~ PR INT# l ;" ll: RX OT2 SS S 4" v.·111 not 
work. 

Once you O\,ercomc all these d1fficult1cs 
and gel your program running . Super ­
graph1cs 1squ11e fast so long as )OU ha\ c sec 
up your image table in the mosl effic1e n1 
wai 

You can also USC' the program to ptn text 
in ~eral rolour>on10 1he high re!>Olu11on 
Krcen . but there arc SC\Cral 01her ut1l111es 
a~a1lable to do tha1 ,r that 1:) all )'OU 

wanf' 

Rellellllb 
Supergraph1cs can be relied upon to cra sh 
a1 qune frequen1 m1cr\als un les'!r, )'Ou take 
grea t care whal )OU type in . I la\'ing sa id 
that , once )'OU get a ~orking program H 

docs become \Cry rchablc alld \irtually 
crash free . 

II ,s a pity that some son of an11-crash 
system or error ck1cct.1on could not ha, e 
been bui lt m . 

Venlct 
As a 30 graphi cs program, Superg.raph1Q 
1s cxcc llent lt \loork:>v.elland1squ1ck The 
accompan)"mg litera ture is madcqu :ue . 
poor ly produced , and is grossly lacking in 
1nfonna11on . 

A not her example of this 1nadeq uacy is In 
listing of the program GR FDAS lllc 
hs1mg proHdcd m Append ix E I.lo not the 
same as the program GRFBASon 1hc d1:)k 
The hs1ing 1s claimed to be a n exh:ndcd 
\'erSIOn, proHdmg beucr capabll111es for 
mampulau ng shape 1ables, but 1h1s should 
really ha\e been pro" 1dcd on the disk as 
\locll. 

If the papcr,,,ork was 1mpro\ed. 1h1s 
package would be exce llent ,..al11t. As 111s . 
the lue rature detract~ fr om 1hc quahty of 
the proarammmg . 

... J.DSuptrf: rarh .cs~ An1m;ut0n 
of)D1-1cs .,.. Au1n4l01!00v.11h40K 
RAM Prtc.01 9S,......_ Um1cdSo(1ureol 
Amcr.c• f'.,... Dt)~OfHlpt Ulll'IIIP M~huie 
oodrbu1~~dn<w lyfrom8.a~ Orirllilb 
Mapsof1 



rrrrrrr - - , .......... - ---~---------------- -

tunes your BBC i11 
of news, views, fat 



Tune your BBC micro to a huge data- comparisons, reviews, prices, dealership 
base of information, hundreds of and 'best-buy' information-24-hours a 

software programs, and communication day, 7-days a week. 
with other users. You can also access the full range of 

The BBC micro. The first to connect Prestel® services. These include a com-
to the fast expanding Micronet 800 prehensive information service offering 
service. Now you can choose from a you up-to-date news, weather and many 
range of modems and software packs- other topics of immediate interest You 
including the easy and convenient soft- can join Homelink, the world's first 
ware on ROM- to connect your BBC home banking se.rvice, from the 
Model B, via the telephone line, to a Nottingham Building Society and the 
system that will give you more than you Bank of Scotland. If you are an investor, 
ever dreamed possible. Prestel CitiService gives a full financial 

Micronet 800 is fun, friendly and information service including the latest 
inexpensive to run. Choose from share and commodity price movements. 
hundreds of free games, download and Prestel also has a travel information and 
use them on your BBC whenever you booking service which is widely used 
like, play on-screen -=,.,..=,,,.... throughout the travel 
games (as easy-and industry. Prestel is expanding 
inexpensive-as a fast, and new, improved 
local phone call), and service·s are constantly being 
compete in Big Prize developed. 
games and quizzes. Keep in touch-you can 
There's also a range send electronic mail to any 
of downloadable other Micronet 800 or Prestel 
games you can buy user. 
for less than over-the- . All this-and even more 
counter prices. as the service grows-is 

Learn through up-to-date available to you through Micronet 800. 
education packages, and help run the And, if you join the service before 
household with simple business pack- October 31, we are offering special 
ages. And if you need fast facts about the discounts on the cost of modems and 
world of computers, Micronet 800 software packs. So don't delay-se nd the 
provides constantly up-dated product coupon today. 



As lh1s arnck gocs 10 press. 1hc huure of 
Gru nd ) Uu,mcs, S)slems, t!1c 
manufacturer of the 'lev.hrJtn ,, \Cr) 
much ,n dout.'11 

Puls.imrl) lhel'OfflpilR\ h.J,IUfll~lof 
monc). and part of1he rt':.11"4.ln for 1he 
coUap!,C (I>(\ \l omllH". 1,,ue 2h) h,1, 
been the con110ut.'d rk)f'Htf)tk.'M.1n1..c ul 
the syslcm ""<' arc rc, 1c.,..mgcn ·lu,1,c l\ 
h<r< 

Tbc J)r(Hl11'1C'd ( p \ 1 UP!,r.Kk frn 1he 
Ne•bn1n ••n •l•a,s one of 11\ m.1m 
:t,Clhng po1n1s U,cn v.ould hah.· .... ~ to 
a slandard operating system v.11h Jll 11\ 
a11endan1 med artd 1rue apphc.1t1mh 
programs for a H!r) reasonable pm.c 
Unforlunatel,. time passed 1he 'le.,.,br;im 
b) • 

No- 1n b1e 19S..l. v.11h 1ht CP \ 1 
:l)'Slem Just poiStd 10 ~ on 1h..: 
mar ke1.1he Ncv.br;un appcar,.111 m.1.n, 10 
be ra, 1oola1e arm,ngon the M:cnc 

Lacking colour and sound c.1p.1h1h11c,, 11 
1s clearl) noc dc ... gned to compe1c ,n the 
~funous•--orldofamKkgamt.·, bu1 
•11h ns 1lmos1 cakulator·l)pt' i.e,N.1.,uJ 
11 c1orsn·1 quite f11 m10 the bu.,.,nc., .. 
mJr kct either ~n thcrl· "lhc I I I> 
displa y v.hKh -.cem .. 10 pronll"4.." ·• 1..c11.1m 

amount of por1,1h1hl), hul 1hc h:.,1 uf the 
m.ach11x&.X' .. n'1 re.ill) ,uppon 111n lh" 
,ok 

So•h,lc 11 h.1, •tlr.K1cd m.1n, ~ • 1K.1t 
appcar:uwx . 1ood ,:r•phK" .mJ .. h,,h 

qu11hty d1l91ay. 1hc ' c""hr,un has nc,cr 
(IUIIC "•led lhc hc1ghh 

People .,..hoalrcad) t,,.,e "l/e.,..bra1"' 
:.nd arc qu11e lN"n on ,:cmn,: holJ of 1hc 
long·rntm1-.cdCP \ t ur,:r.t<knn onh 
hope 1ha1 1ht compam . l)f' .,, kas.1 ,h 
profilo1hk parb, ,,_,,II hi: houttht out t,\ 

aoothcr nmcern 

TI 
m,mmum d1\l. ,~ .. tern C'Ufl"-'"" of 

he ' r,t.N"linll'JC'l(;aT\ .ormomto, 
a D1sl Conirollcr \foduk. a D"l. 

Dme bJOK ort(.0 1\., ,1 hc•")-dUI) f)(W.Cr 
suppl); a CP M ma\lcr d1skc11e and • 
handhool. 

Before the en~ ... Nc.,.,bram rntoner, 
coukt c,pcct to~) •bout U95 plus\ AT 

~~: .. •.n;~~2~1

tr:.:/:1C~~!~1~ 
11~1( For a 1opof the r.1n~ S)""\lcm (l.,.,1n 
800 K dmcs and an ackh1ional 6-tK RA \I ) 

)OU .... ould need about t 1.1m. e,c;cludmg, 
the h.asK: Ne""br:un and monitor 'ia1ural· 
I). pr!C'O and !r>Uppl) '>OUJl.'C\ .iire cum:n1h 
\Cl) much up m the air 

The lhe.iipc r S\,tt'm •oulJ ttrtainl) bc 
\crycompc1111,c Uu1 ""hJ1nanl, do)OU 
!(Cl' \\ h,11 :uc 1hc ;1J,,mtagc, mer 1 .. pc ·t 
\\ h,11 1, lhc (' P M 1m1>lcmcn1a11on ht.e ·t 
I IJ, U.1,K1..·han,-1,.•c:f' h \11\. ,,,.blcfor .. J,.,l 
W\ltm' \nJ do ,ou J\:l )OUJ proir•m .. 
1,.,n,fureJ from lilpt' t Thei,c arc i:ru..,o11 
4u('<rition, for 1he fu1urc of 1hc 'l'c,,_,b,J1n 

~~~~~~~~~~~~~
~ 

Presentation 
The 01sl Cootrollcr 1, a nlOdulc the -...me 
size as lhc Nev.br•m 1t~l f. but ,lammer II 
COfflr.i •11h a cabk 1~1 att.Khe .. 10 either 
1ht'lt"Abra1n or ,n1hcCbC'of1hel.1rger 

")~lcm to 1hcc,p:,.nsmnOO"C. ""hKh "a 
unit of lhe ... ,me neat ~ze 

The ronlrollcr handles up to four d,..,l 
dm ~ ..... hteh arc ofl he popul.u half ·he1g.h1 
:1im l)pt' :?tllK or SOOK dmn are 

a, aibbk. the Ian~, ha, mg 1he "°" of 
capa<.il) v.h...-h ••II ...a11sf) fflO\I (Offlmt"J· 

t1.1! u.sen The .. m~lkrones .... ,11 iu 11 most 
hobb)isb ,cry adequate!) 

T o h.1ndle lhe nc""' boord or ho.uds. a 
hcaY)-dUI) po•e r ~upply 1~ needed This 
comcs v.11h four k:Mk. 1hree o( ""h11:h art' 
llt'C"Ckd for the ' ('• bnun. 1hed1 .. l.. control· 
kr, and tht up.nSK>n bm 1f fined Thr 
dmes ha,e 1hctr °"'" mlt'rnal J>O""Cr 
su~y. '° b) now )OU .... ,11 prohJb ly ha,c 
an un.s1ghll) !angle of cablcs 

If ,ou ,ue hu)tng a d1sl ., .. ,1cm horn 
loCT.ltch, )OU v.111 nodoubc rC\"'t'i\eonh the 
hei1\)-0Ut) po•erwppl) I l<Woc\er. ,f,ou 
arc ur1r;t<Jmtt, )OU 11U) hl" •hk- 10 
e"Cchange )our okl po""cr ~uwl\ .. oo ra) 
only 1he difference for lhe ne.,.. one 

A CP M dl'kCIIC and a Nc-tir.un d1,I,, 
h.mdbool C'lH1lt' .... 11h lhc ,,,tcm fhc 
sland;ird( P \ t documen1atKN1fnH11l>ii11· 
al Rnc:anh I\ no, pro,Kkc:.1. ,uwJ •llht~1h 
mo,<.I u-.er-. •on"t net"d II 1( \ttU fll.1n hJ 

I'(, \ I I'll \OJI Kl'\',lt'II \tljl R.!I.IYl'il 



delve into CP/M' s internals you will need 
to buy the manuals separately or invesr in 
some of the specialist CP/M boo ks. 

The Starter System 
To get started you plug in a disk controller 
board, fitting it under your Newbrain, a nd 
a disk drive . Then connect up 1hc large 
power supply and switch on - chc sign-On 
message displafcd isuactly the same ason 
an unexpanded system: 
NEWBRAIN BASIC 
READY 

The comman d PRINT FRE E sh()Wj 
exactly the s.amc memory free as bcrorc. 
but ente ring the command LOAD ~ ABC"' 
starts the disk-drive instead of the tape . 

In fact , the new disk con t roller has 
memory of its own, and the Ncwbrain 
operating system is cleve r enough to 
detect at power-on that there is another 
board in the system . So Basic has adjusted 
itself to load from disk rather 1han tape. 

Apart from the loading and saving. Basic 
turns out to be much the same. with j ust 
two new commands. SAVF and CPM. and 
some new device drivers. SA VF acts like 
SAVE except that it U,vcs programs in a 
way that allows 1hcm 10 be loaded fasler . 
Bui ncwbr ain Baste is very sJow loading 
programs from disk . A large program can 
take 30 seconds to load , probably due lo 
the way the interpreter /co mpi ler ii de ­
signed ra1hcr than to 1hc speed of the disk 
transfe r . It's sligh1ly disappointing, but a 
vast improvcmcnl on lape. 

The new device dri vers (Newbrain 
Basic's way of ac«ssing files) a llow 
considerable flexibil it y in handling disk 
files - sequ entia lly or directly . There is 
also a driver that allows you to pot CP/M 
commands to the dri\ 'e from wit hin Bask . 
This will be extremely us.cful. bul is not for 
novices. The handbook gives an example, 
showing how DIR can be used from wi1hin 
Basic to print the directory, but is vague on 
the detail s of the codes employe d to drive 
thesysle m. This is notthconlypointwhere 
the documentation is a little sparse . 

If you use the command C PM . the screen 
alters immedia tely 10 SO columns. a CP/M 
sign-on message appe ars a nd the disk in 
drive A is booted with the prompt A >. 

A directory of the disk provided shows 
that most of 1hc standard CP/M prog rams 
a rc there-but MOVCPM isno1. On most 
systems this is used to tai lor CP/M to suit 
different memory sizes. Using DDT to 
exa mine the mem ory shows t ha t you ha, ·e 
about 28K for us.er progr ams. which is what 
one would expect. 

This will be not enough for most 
commercial progr.tms. but Basic program ­
mers should be happy . considering lhe 
Bask is in ROM and docs not cat into the 
preciou s RAM . Arld as~ mbkr pra&ram ­
mcrs will be swimming in lhe stuff. 

The disk see ms much faster under 
C P/M, indicating that much or the appa · 
r ent slowness was Basic loading byte by 
byte rather than the Ncwbrain CP/M 
implcmcn ta1ion. The scree n under CP/M 
emulates the Lear Seigler ADM3A. which 
mea ns thal near ly a ll commercial CP/M 
progr a ms will run wi1hout problems -
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provided you can bu y them in the right disk 
formal . 

The Newbrain CP/M system includes lhe 
a bi lit y 10 read man yothcr I ypcs of disk.cue, 
such as t he Supc rbra in . This is exl remely 
useful . and should ma ke ii easie r to buy 
programs. but the program CONFIGU R . 
which is used to set up drl\'c 8 to read the 
'fo reign' diskeue. is virt ually incompre­
hensible to all butcompulcrcngince rs. and 
n«ds very careful ha ndling . Documenla · 
tion in the handbook is almos t non-existent 
on this poin t , so make sure you get a sheet 
of examples from you r dealer . 

Returnin & to Bask is easy . There is a 
program called Exit provided on the 
di skenc. Invoking it causes the screen to 
revert to40colum ns. andthe Buie sign-on 
message reappears . 

Verdict on the Starter System 
So in summ ary. wha t docs the Newbram 
Disk Start System gh·e us? 
• The ability lo run tape -based Basic 
progr ams unchanged, except that loadi ng 
a nd sa ving prog rams will be far easier and 
qutCker , and if the progra ms use data files 
the y will now run much ras1cr. 
• AccesstoatrueCP/Menvironmentwith 
the ability 10 buy programs 'off·the-shelr. 
provided they run in a 32K system. This is 
more 1han enough if you arc an Assembler 
prog ram me r, but most com mercia llyavai l­
ab lc programs. such as Wordsta r or 
Supcrcalc, will no t run . 
• An excellent start towards a 64K CP/M 
system. 

The Expanded System 
Upg rading the Starter System to a full­
blown CP/M system is r ema rk ably easy . 
You separate the Newbra in from the 
disk<0n1rollcr boa rd and connect the 
paged mcmoryexp.ans 1on box bctv.ccn the 
other lllt'O unit s. When you po11t·er on . 1hc 
disk drive rema ins silent, as in the 
unexpanded system. bu1 1he familiar 
sign-on me ssage is replaced by : 
Ncwbrain paged system main menu 
Move curso r a nd press newline 
BASIC 
CP/M2.2 

The cursor is sining above Basic . so to 
enter Bask you merely press down.arrow 
once , then newline . The usual Basic 
prompt appears. If you press down·ar row 
twice the CP/M sign-on and prompl 
appe ar. and the disk comes to life . 

I ass ume I hat the reason for lhc different 
approach between t he expanded a nd 
unexpanded system is that lhe larger 
system is meant 10 allow expansion in10 
other softwa re besides Basic in additional 
ROM - perhaps a word processor or a 
spreadshee t package. The ·paged sys1em 
menu' will then perhaps be expanded. 

Once in Bask . a PRIITT FREE reveal s 
40881 bytes ava ilable . This is some IOK 
more 1han on an unexpande d sys1em. i1 is 
tru e. but a far cry from what might at firs1 
be expected. But Bask can·, add ress much 
more than this without help. since the 24K 
of sys1cm ROM is presum ably still needed. 
and more than a 64K add ress-space can't 
be accesse d . 

Page expansion might beonewayout of 
this. but there is no hin t as to how this can 
be used in Basic in 1he handbook . 

Apart from the extra memor y. 1hc Basic 
docs no1. on the face of 11. have an)' extra 
featur es. You switch 10 C P/M by t)·ping 
EXIT , instead of the CPM of the unex ­
panded syste m. 

Once in CP/M . a check reveals that 1his 
time lhc CP/M is a maximum size one. wit h 
the BIO S staning at F400h . Ampl e room . 
lhcn , for any comme rcial CP/M program 
likely lo be needed . And a nice touch. thi s 
- diskclte provided contains :s.amplcs 
of many progr a ms such as SUPERflL 
which you can evalua te at some length. 

As far as printers arc concerned . if 
)'Ou\·e had a seria l printer runnin g o n the 
Ncwbrain. you will sec no change . Using 1t 
on the CP/M system is more tricky . since 
you have to SCI up the baud rate via the 
largely undocumented CON FIG UR prog ­
ram , and )'Ou may need assistance from 
your dea ler . 

Users with parallel printers will spo t the 
Ctntronics interface on the expansion 
board . But there 's very little informa tion 
on ii, or whe ther it works 11,•ith all 
Ccnt ronk:s-typc prinlers . 

How abo ut programs provided on the 
CPMdisk? Th crcarcscveralo fin tcrcst:A 
renumber program. which remedies a 
long-standing deficiency in the sla ndard 
Bask;atransfc rpr ogram. which allows you 
to move programs from casscuc lapc to 
disk. and back again if you wish: a set of 
demonstration programs wriuen 1n Bask. 
which give a useful O\'Crview of the 
system's capabili1ies. both present and 
future . aOO the Configur program de­
scribed previously . 

Verdict 
Th is is an a llr act ivcly priced syslem which 
can be added to as funds permit. The 
starte r system is an excellent intr oduction 
to CPIM. and the abi lity 10 read 01hcr 
forma ts of diskette isa decided adva ntage. 
Internal change s to Basic mean \ 'Cry few 
modifications . if any. 10 your existing 
program s. The drives have a large ca pac­
ity, aOO 1herc is a good range or sample 
programs on lhe di skcuc. And theCP/M is 
'clever' - it adapts to two differcnl 
memory sizes without the use of 
MOV CPM . 

Of course there arc snags. The metal 
housing (free with the larger syslcm) is as 
anractivelySlylcdasa tc a-chest. The Basic 
is slow 10 load programs. although lhe 
native CP/M mode seems fast enoug h . The 
documenta t ion is patchy ; while the haOO­
book contains a few exa mples of Ba.sic 
programs using disk files, it gives only an 
incomple1c SCI of er ror message s (I 
encou ntered one urxtocum entcd) and 
1here isa .,..ocful lack of informa tion on the 
Config ur program, sett ing the printer baud 
rate. attachi ng a p.11rallel printer and taking 
advan tage o f the memory expansion that is 
possible . 

But all in all. it's a reaso nabl y neat 
implcmenlation v,,hich will please mos! 
users . provided they can ove rcome the 
gaps in lhc documentation . 

)9 



IBM LogiMouse 
squeaks for itself 

AJ: ,. .f' SMld in last ,.-e,ek·s background 
mouwpi<tt, tM mou.wha ll n ry ¥rtll asa 
<'Oflttpl. h rtprCStlllS II rrifndl~r M·ay of 
gtttlng lnrormalion Into. or <'onlr olllng . a 
mk:rocomputtr . 

Unfortunaldy , lhlngs btingas tht,yart 
In the- mkrocomput tr Industr y, 11 good 
kleo. or nf' n a good produe l ls noc tnough 
to makt I rtall) ' u.sd ul lool - It lakes 
~ankn !1:uppor t from lht ,·ariou sa rmscot 
tht lndu slry (a pplk:at iom .sof'lwart com · 
pantn. compultt manufacturtn, ntn, 
dart',. ., say H, thtcompult r publication s 
Industry ) btron a new ronrtpl c.n takr 
on. 

TM rt:al poltnUa l of' lht mouw <'an bt 
exptol tcd only Mith soil wart that has bttn 
iptda lly wrilltn to go ,.-ith II, slntt thf­
mouse approacfflthe •user lnttrfatt ' In a 
radkal ly dlfrtttn l Wa)'. l~ated mouse 
produc ts, hoM·r, ·rr, can bt uwfu l ltrms 
ror moving a curSOr about the scr tt n, 
t":Sptt:lally ror ,._.ord prOttSSlng n:liling. 
but It's lmpor1ant to rtrMmbtr lhat a 
moused~ not a Llsli mak e. 

The Logi Mousc 1.s a subs 1a n11al. fis1-
sized mound of pla stic with thre e 
con trol bunons for the firs1. second 

and 1h1rd fingers. lt swayo fse ndin gc ursor 
con trol and key codes to the co mput er is 10 
physica lly inl e rrupt the keyboard cab le 
(without di sabling the ke)·boar d . of 
cou rse). 

This mean s )'O U don't ha,e to install an 
expcnsi"e mle rfatt . Instea d. Log1Mouse 
com e,i with 11s o .. n adap tor . called Logi· 
Mate , which sits out of the way round the 
back of 1he PC 'lll'here the keyboa rd sockct 
1sk>cated . Thtssys tcm has 1he adva ntage of 
freeing you r work space from an untid y 
clutter of ¥1i'1res. 

The product' s manufacturer. Log1tcch. 
is no Mick ey Mouse outfit . The Log1-
Mou se boasts a substan t ial ten-yea r life 
span - this. says Logi1cch. has a llo .,ed the 
company to further refine an adva nced 
product. 

It uses a single ball in the mou se ·s bel ly to 
gene rate the cursor move ment informa­
tion. So you are 00 1 rcstr tCted-asyou a re 
with the Ml - to a specified surfa ce. 

The mo use can be manipulated on 
what e ,·er 1s hand y- )'OU can e,·en do it on 
)Our knee or the boo k )'ou're rcfcmn g to if 
space bccome s hm11ed. But yo u do ha,e to 

be carefu l about .,h1ch .. ay 1he mouse is 
pointed .. hen )O U mo,c i i . since 11 use s its 
ba ll's ro1a11on rela t i ... e to the \\ ay 11 

happen s 10 be facing at 1he 11mc todccipher 
1he cu r)Or mo,eme nt . In pr acti« this 
presems no problems - )'Ou a nd )Our 
mouse soon beco me a \\ ell co-ordinate d 
duo . 

At first sight. the pnce tag of 095 setms 
sleep . bu1 as was mentioned earlie r. )'O U 

get away without ha ,mg to configu re a n 
in1erface m the IBM . If )'OU ha, e the 
req uisite 'Co m' a lready . you may find 11 
cheaper to look for a mouse v.hich ma kes 
use of it . 

The software 
The S)'llcm also comes with some 
d1Sk·bas.ed software . so you can configure 
it to )OUrapph cations packages. As is usual 
in the mouse field , the Log1Mouse has 
three bu1tonso n-boa rd - man1pulated by 
1he first . middl e and thir d fingers wuh 
thumb and pinky holdmgon to the outside 
so you can mo, ·e the 1hing around . 

Wi1hout use r intcr\'cn t ion the three keys 
ha,c a default mode \\ hich gene rates the 
function keys 8. 9 and 10 rcspcct1,e ly. The 
soft\\arc lets )OU gel at the X and Y scaling 
factors and dcs 1g_na1c IBM sca n cod es ror 
the bu11ons. 

When Log.am.ate 1s po .... ·ercd on . the X 
a nd Y scaling factor s (t he relati ons hip 
between the distance you mo, e the mous.e 
on the table and 1he distance thc curSOr 
mo, cs on the screen. plus lhc r atio 
bet\\een ho rizontal and ,ert1 cal mo,e · 
mc nt) arc set 10 8 and 16 res pect1,e l). so 
there is a ,...,o 10 one ratio be twee n the 
ho ronzon tal and ,er1ical. 

Dcpcn d1ngon )'Our a pphca11on )OU may 
find 11 ncttssary to changc t hese, cxpec1al· 
ly if you ar c go ing to mo,e cells about or 
handle high-resol ution graph ics. 

Th e most imporlant pa rt ofthesoft wa rc 
allows yo u 10 configu re the codes app hc· 
able to your applica 11ons package . You set 
up )'OUrowndat afilc byspecify mg 1he IBM 
scan codes (th ey"re 1n the IBM manual )for 
each of the three keys . Yo u ob,·1ously 
create one of these pa ramctc r files for eac h 
package ) 'OU U'ie , You could also ha,·e 1wo 
or th ree for one package . depending on 
what you' re doing. 

For .,'Ord -proccssmg. for instance . you 
could ha ,·c o ne set of par ameters for 
entenng text a nd a M-parate one for going 
back and editing it. 

The command s are quit e simple ; for 
instance: 
LOGIMATE l.5 7 M 14 R 29 

The letters spcctfy left . middl e and right 
and the numbers a rc 1he sca n codes for 
space . backspace and re tu rn . This could be 
a good system for ed1t1ng text . 

Se nding control cod e,i 1s fairl y simple as 
well. You ha"e co specify a control-down 
code. the n the chara cte r a nd then the 
conl rol· up - lhis being constructed by 
add ing 128 10 the value of the key . 

Contro l·C 1s specified by : 
LOGI MATE L 29 46 157 

As )O U can sec, it is possible to se nd 
multip le charactcrS for a single mouse key 
depression - up 1oe 1ght in fact. 

The LogiMousc is a likeable product and 
no probl emswercexpe rienccd usingi1. It 1s 
unfor1una1e that ii docs appea r a littl e less 
Oe"1blc 1han mos t - the re arc. for 
example. nofacili1iesfo r mul11plede prcss· 
ion.so ( each oft he lhr ce butt ons I ogive you 
a wider ra nge of command s under your 
finger-tips . 

On the positn·c side II is phys ically 
robust . and the fact tha t II ca n be 
config ured to a bare -bones IBM PC 
alle viates its hefty pr ice tag. 

... LoJ1Mou.w: .......... LoJ11cdi 
~ IBM PC"- 095plvsVAT C...... 
Bonw. 112 New Oxford St. London WI 
01-S800902 
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Another devastating new game from the fabulous Postern range . 
The colourful Postem range 11 avolloble on a YOlely ol micros. -
quanffly ol eocll game Nqu lNd In the bollft Pf<M(led . 



<440 Mouse Systems puts 

~ 
M · 1 M ou>C come .. from the USA 

th the comphmcnb of 1hc ddi m­
el)·n.1mcd Mou~ Sr,1c m~ Cor­

poration . Thi s mouse use .. an 1n1cre'i.llng 
method of 1r ansla1mg tnfo rmauo n 10 11, 
computer. Instead of a trad.-ball , 11 ha .. an 
op1ical '>~tern usmg a 1cchn1que ~•milar to 
a bar code reade r llus means )O U arc 
rcstnctcd to mampulru,ng the mou..c on a 
spcaalpad W1t ht heahe rnall\Clrad.-ball 
method )O U can \3f )' )Olir mou'-<' \ltoorl. 

a rea-all )'OU need Ill a flat surface 
The M ·I mOu'loC comes v,1th a full hre 

suppo n S)~lem, bul )OUr IBM mulll bc~t 
upw11h an RS232senalmte rface. Th1llhJ) 
10 be resident ,n )OUr I B~I or con figured 
befo re 1he mouse can be U\Cd 

As the mo u...e usell an op tical ) )i.tcm to 
se nd mform a11on 10 the com puter . 11 
ob\1ously lleed,;, so me po"er Th ,, 1s 
pro vided b) a "'t'potJate transfo rmer ""h,r.h 
must be chckcd·m 10 the RS232 m1erfoce 
con\e n e r (a not her !!.mall blad, bo,) 

The pad on ¥.hich 1he mou\C mo,e!!. 
abou 1 1:. abou t the sue of a l)pical screen 
(1 tin by9t n)a nd tool,and feel!!. hl ca large 
table mat 

So¥. hat )OU end up..-.11h 1:-a tranllformcr 
co nne cted to a ¥.all ),(){'lei. The tran:,for· 
mer 1s 1hen connecte d to the RS:?32 

\."OO\ Crtcr Th1 .. run '>to1hcs1andardl8MLJ 
i,odcl on the RS2321n1erface 10 the PC and 
to ttle M ou~ m the 01herd 1rect1on 

Three hunons per mou~ ha .. become 
the siandard \lto3) of send mg commands to 
the comp uter Ol'K'C" the curso r h:1s been 
p(l)II IOOCd The M-1 h:t!> lhrcc hullOO", 
allocated 10 the fim th ree fint,?en, thu mb 
and p1nl.y do the ,obo f hold1ng the mouse 
a nd mo\1ng 11 rou nd ,n the right ducctmn 

Each of 1hc 1hree buuonll ca n under· 

sta nd up 10 three chcls 1n a rov.. g1\1ng 1he 
U\Cr a choice of nine fu rtellons through 1he 
mou ~atanyonet,me . The mou.S.Cllln+cel) 
des.1gllCd an d eall) to hold. !hough it 
doesn' t reall) feature a po..-.er grip - 11 
mu, t be held de hc,1tel) 

The Mous.e ¥.Orl ~ b) 1.:allmg 1¥.0 roulmes 
- Mous.e\)S and Mou..c~t - MOu!,,C))''i Ill 
descr ibed a,a PCDOSrei11den td mer. and 
hnh 1t)C\f ¥.11h 1he ope ratin g S)lllem to 
ron\c rt mou~ mo,emenh and butt on 
chch mto l e)boa rd chara cte r sequences 
When )OU mme the mouse . for mstance.11 
sendll a sene!I of cur.,.or mo,emeni cha rac· 
tco. 1nlo the ~,i,tem le)bo.t rd buffer - 1hc 
same ¥.1th 1he buuon clicl \ 

It 1.s ~i,1ble 10 )et up )Our o"n 
parameter tile b) runmng Moui,c~t Th 1!1 
reads a ,p«ificd mpul paramc1cr file to 

defirte the cha,ac1c r .stnngass1gnmen1s for 
eac h function . Wh,11 th1"' means •~ tha t )OU 
can run MoullC!)o('I to ~ I the mou.s.c up to 
ewcute the co mm ands )OU want 

The IBM Peoona l Editor . VisiCalc, 
Word.star . Lotu s 1·2 ·3 and Co mpuView 
V-Ed 1t can be con figur ed stra1gh t fr om the 
Mouse 1.ystem disk . Ot her apph c.aho ns 
padages must be configu red by the user. 

In a ¥.a) the tkub1hty un a,o idable ..-.uh 
th1'!. a pproach to configun ng the mouse 
M\Ould male 11 an mtere shn g de vice for 
people \\ ho pr efer 10 -.et up their packages 
to perform the ""ay they hk e them . But 
those "'ho pre fer 10 ha, e thin gs handed out 
on a plate (a nd ¥.hen )OU'rc paymglots for 
hard¥.ar e. apphc.a1,ons packages and 
mice. ¥.h )' not ?) may find the ¥.hole 
procedure a bit anno) ·mg . 

Dc pcndmg on the "'ay )OU hk e to do 
thin g,;, 11 is possib le to change pa r ameters 
such as de lete. On tbe resident dri,er set 
for Wor dStar opcra 11on . for mstancc, 11 
take s three clicks of the right finger 10 
perform a dele te function. 

Although 1h1s build '!. m a safet y m:ug in 
- )'OU don 't sec unwanted dc let iOnll being 
execu ted simpl y because m a weak mo­
ment )<' U twitched one of )·our fingers ­
deletmg is OllC o f lhe most used ed11ing 
functions. Bette r. perhaps , to dc\Ote the 
delete function toa smgle-chck comm a nd . 
espeoall) 1f )OU ha'"c good band-eye 
coo rdmat1on . All 1h1s1sob,·iously possibl e 
if )OU ca n get m and set 11 up the \\ 3)' yo u 
¥.ant 11. 

Starting up requires cah bralmg the 
mou se to the pad. It also automat1 cally 
pe rforms a sclf-1est \\ hKh ,s 1nv1sible to the 
user. Ca librati on requ ires you to run the 
mouseo,e r the surface of the pad for about 
ten secon ds ma c11cular mo tion . 

If success ful . cahbra 11on ca n be ,erificd 
by turning 1he mouse o,cr and checking 
1ha1 one of the red LED lamps slays on 
¥.hen any of the mouse's bu11ons ha,c been 
pressed . 

Verdict 
The docume ntation 1s a hnle d ,sappomt· 
mg All the mfo rma11on is there. it' s Just 
that 11 tends to be on the terse side. 
produced in pholocopy for m a nd stap led 
together . lnopc rat1on the mouscw asfa 1rly 
easy to use. except 1ha1 yo u tend 10 find 
)Ourself hmn ed by 1he necess ity to srny on 
the pad . 

All the e,ctra httlc bcnes and wires 
nccessar) to get mous ing ca n also be a b11of 
annoyance 

So 11 really 1s a qucs 11on of how often yo u 
inte nd to u.s.c 11. 

.._ M·l Mou~ ....,actww MouSC' Sys1cms 
c...,.it« IB\ 1-PC lilkrface RS232 Prb £297 
CNl.act D.11u1 ~•Jn Tc:chnt,qun(0332) 360RJ4 
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___ Introducing The Tandy · 

Use r Friendly Software 
Makes The TRS-80 '" 

Model 100 Portable Computer 
Truly Revolutionary 

Imagine a computer on your desk so small , it can fit in 
your in-tray. The second you tum it on, imagine seeing a 
menu of bui tHn executive management programs and 
your own files, ready for immediate use. All revealed on 
an eight·line by 40-character LCD display posijioned 
just above a full-size keyboard. And when you leave the 
office , imagine a four -pound compu ter you can take 
along, because it works on mains or batteries . 

Stop imagining! The new TRS-80 Model 100 is the 
computer you 've been waiting for . As a desk organizer , 
it's a phone directOf'Y, address book and appointment 
calendar. It's a personal word processor, as well. 
There's even built-in communicatOOs software to 
access other computers by phone , using an acoustk: 
coupler . 

Come and see the most revolutk>nary computer since 
the TRS·80 Model I at over 340 Tandy stores and 
dealers , including over 25 Tandy Computer Cent res 
nationwide . 

..,an .. q· The&ggestName 14 a 1nL11tleCcm,x,tars 

r---- - ------- -- -, 
I Cll/l/n TodllyOrSendFor Further /nfonnalion I ,=-..... ~ ~-::,.::::.~ ,~ll(),T --, T- . I 
I - ·-------------- I 
t ...._ I 
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CHOOSING c~ 
A HOME MICRO 
Choosing a home micr o can be a daunting task to the newcomer. and with an ever increasing number of 
micros emerging on th e market , even up ·grading . say. from a ZX61 can be a risky and expensive exercise 
if the wrong decision is mad e. It is important to look at the real facts and specificat ions. and check exactly 
what you get for your mon ey before choosing your mlcro· computer system. 

SOFTWARE ==~r~ software. to enable )'OU to n!'aize the 

"""""""""'--· KEY POINTS TO 
LOOK FOR 
• High Resolution Colou r 
In genera, most home computtts 

!::.t~r:'::=::::J°' 
~tetOlutionfr'lgraphic 
mode and rnultiptjthttwo~ =~~~~c~ha«ty 
be~ hifl,l'HCIUion. 
Without high reoUlon graphics 
displays such as lho,se used in 
games tend IO be "ChunkyR in ...... -

~systtmtMld,;,owwllh 
,....., - IOaccommodo<< -[Mk~ . .Joystidu. Communice-
tiom ~. andCo6out Monitor. M 
-'as~ 1-1-Fl ,ound dt'KU.. 

• Softwa re 
The ~)'OU choos,e shou6d 
hilYe II gro,,t,ing sdKtic,n c/ utility 

To find out wh ich company offers 
you th e righ t cho ice , with :-
• Good value. high specification. quality 
micros . 
• A quality, 4 colour, plain paper printer/ 
plotter . 
• Communications Modem. 
• Micro Disk Drives. 
• Comprehensive and growing range 
of software 

TURNOVER ••• ~ 







ADVENTURE 

No city 
of angels 
._. 11lc W1tneu .,.._ Com· 
IDOdol-c 64 ,nth d1$l dmc Price 
04 9~ ,....._ lnforom f.....i: 
Di». ......... MachtM rode Giii· 
W. C•rooscl Sof1urc. J6 H1rlo'A 
Park Crcs«nl, ltarroaa1c, YOJks, 
tome10fl•.ucckakn 

II was a cold Los Angeles 
February morning "hen the 
1clcgram arm,cd on my desk 
down at pohce I IQ. On the face 
of It , 11 told JUSI another LA 
story: wullhy ph1lanthrop1st 
gets threatening note from 
some ,.__.o-btt griftcr. What 
made me slump a little s1ra 1gh· 
tcr in my chai r was 1hc name or 
lhc pigeon - Frcieman Linde r , 
whose wife JUSI happened to 
Mloot herself in the bat ht ub a 
coup le ofwcck i ca rlicr . 

Jlc wanted me at his cos) 
country mansion t hat C'-Cn1ng. 
li ow could 1 refuse? 

Objectives 
It looked like a short Job 
an)"" 'ay . Check OUI t he fam ily 
and staff. get the name of the 

.. 

lcucr ,writcr . warn him oft. 
forget abo ut 11. I might ha\C 
known there'd be more to 11. 

They 511)' the hardest crime to 
crack is the one wit h no appa· 
rcntmolh'c . l knowbettcrnow . 
The hardest cnmc is the one 
1hat hasn"t happened ... }Cl. 

Presentation 
The set up. as you could guess 
dca hng" 1th 1his kind of class. is 
as cute as Chnstmas - bn ght 
and brassy a nd all "rapped up 
in a smart package. I look lhc 
time forashortdnnk and a long 
s1udy or the file: 1hc 1clcgram . 
Mrs L..indcr's fa rewell nolc. a 
matchbook found near the 
house bca nn g the phone num· 
bcr Chand ler 1729 (could 
$0r11COnc be pu lling a gag?). 
'TMrc was also a copy of the 
local newspaper of the day a fter 
the appa rent suicide and a copy 
of 1hc Dt 1cctive 's Gazette . 

Aflcr that I headed up into 
1hc hills above Hollywood . 

In play 
The hou~ was nice 1n the kind 
of undcrslaled way that "his· 
pcrs ·money· so loud your cars 
hurt . Inside I met the inscrut· 
able orie ntal butle r . Phong, 
Linder himself. looking ncr­
\ 'OUS and applying himse lf 10 a 
dri nk with ad mirable dcd ica· 
l ion. and Monica the da ugh ter . 

a good-look ing broad "ho'd 
probably plug you w11h a ·45 if 
you called he r that wit hin 
earshot. 

When 11 1urncd out thal the 
poison pen wn1cr was none 
other than the late M rs Lindcr's 
former lover. I figured I could 
take 50ffle of the philanthrop­
ist' s scotch. make my excuses 
and leave . 

Before I got around to part 
one of the pla n. Linder'son the 
noo r bleeding to death . 10,cr 
boy 1s caught skulking around 
the garden and everybody in 

the house suddenly loo ks as 
suspiciou s as a "edding pa rty a1 
Wrong-Way Wendcl's dice 
emporiu m. 

I 'd gwen myself 12 hours 10 

solve !he case. With mo re than 
a n hour of that time gone. I 
sudde nly realised I'd been 
look ing the wrong way and the n 
found myself the sla r witness in 
a murder story that wo uld ha ,c 
rcportcn trampli ng old lad ies 
to get in on it. 

Like I said. the Linder place 
is no shack. You could get lost 
"'anderi ng a round the closets in 
there. lkdrooms off corndon. 
separate bathrooms all oi.·cr the 
house , yards outs ide that end in 
closed sates and fences, rooms 
1hat lead co olher roo ms and 
bring you back to where you 
start ed . 

Awisedetecti, ·e would make 
a map. I got wise after end ing up 
m 1he laundry a few times . 

Creepy 100 . wandering 
around the house. not knowing 
whethe r you'd bump in to some 
knife·wielding maniac or hear 
the crack of a pis1ol JUSI before 
the bullet look you bt:t"ee n the 
shoulder blades. 

And what a crew of suspects. 
Strong, s,lcnl Phong. v,,ho'd 
bee n promised "ca llh m the 
land of the free and found lots of 

promiscs, lin le frcc:dom and no 
weall h . Or 1o,·cr boy with a 
professed hatr ed of guns and 
such an air of innocence I 
almost be lieved him. Almost . 

And ~1onica, the bachelo r 
hcireu who prob ably wr estled 
bean on her week ends off. 

Maybe Linde r knoc ked him· 
self off, unable to stand !he 
shame of his err ant wife 's 
suicide:. sett ing his riva l up for 
the rap . 

S1ill, snoo ping around paid 
dividends - as always - and 
asking a few tough quest ions, 
making easy wtth Lindcr's 
booze. and wavinglhe few clu es 
I had around provided some 
food for thought. 

Th at fa lse ar rest wo n'! loo k 
too good on the recor d I hou gh . 
Luckily I was able to go bac k 
and have ano ther crac k at it -
trea ding a httlc more car efully 
this cime. 

Of course, I salvage d my 
tau cred rcp utalion and ble w 
the case wtde open. 

Bu1111ookagooddeal longer 
tha n my original 12 hour dead· 
line . 

Verdict 
Guilty as hell . Gu ilty of pu r· 
vcying ano ther en tertain ing. 
funny, addic:civc adventure. I 
hope those peop le at l nfoco m 
gel everyt hing they dese rve. 

Whod unnit? There is such a 
thing 85 police confide ntiality. 
You shou ld try it younc:lf . 
althou gh pol ice pay bei ng what 
it is, for a small oonsidcrat ion I 
cou ld be enco ura ged 1osq ueal. 

M er Wort.ck 
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BLOOD AND SAND 
ORIC 

Jump-jet 
flak dash 
- HatncrAnact .... 160f 
4BK One I NN U 9S,_..... 
Owd Soh•.c. C..k l..odF. 
C..Grca. Tauncon.SoMcMt 
,._ C_. ........ MK'fwle 
cock .. ...._ Spcctna111 

This is another from the Falk· 
lands War stable. YourmisOOn 
is 10 take orf from an aircraft 
carrier in a ll arricr fighter . ny 
inland avoiding enemy grou nd· 
fire and missiles from enemy 
fighters, and destroy various 
targets on the sea and land as 
you go. You must fly till you 
rcach.t hccnemybascwhichyou 
bomb and then fly back to, and 
land on , the aircraft carrie r. 

Objec:tives 
The right and left cursor k eys 
increase and ~rcasc your 
speed , and up and down curso r 
keys arc used to move )'OUT 

plane up and down to avoid 
ene my flak and missiles. The 
space bar fires shor1-rangc mis­
siles horizonta lly from the 
plane, and the next line of keys 
(z to /) drop bombs . 

Scoring is by gainingaccr tain 
numbcrof points for each target 
hit . the number depending on 
what the targe t is: 2(()fo rat ank 
or 750 for a pa1rol boa1. for 
instance. I( you suettSSfu ll) 
land back on 1he ship you also 
ge l a sound from lhe <ii.hips 
hooccr and !he offe r of aoo lhcr 
sonic. 

The 1apc is a nrac1hcly pack­
aged and 1he loading 1ns1ruc­
tK>ns could n ·1 be clearer. It 
lakes about nine m1nu1es to 
load. being r«orded al only 300 
baud. 

In play 
Onceloaded .asimple1i1lepage 
appcan detailing the h1ghcs1 
score, las1 score and number of 
largets hit . At this slage the 
volume level can be allcrc d by 
typing zero and using lhc ldl 
and right cursor keys. You can 
also choose a skill lc,·el from I to 
5. 

Up cursor hfts your plane off 
lhc ship a nd righl cursor resu lts 
in a ,·cry sacisfying noise as your 
plane increases in spu d . All 
you have 10 do nov.· is ny fairly 
close 10 l hc ground, avoid 
enemy missiles wher e neces ­
sary, and bomb whac )'Ou can . 

Landing back on 1he ship is 
no problem, since your plane 
aut oma1ically slows 10 zero 
~d jusl before lhc boal is 
reached . 

Verdict 
After a few goes the mission can 
easily be complete d . and all that 
is left is to score extra poin1s. 
The nexl skill lc"el add s more 
spee d and weapons, a nd gives 
you a longer dis1ancc to enemy 
base, but not hing new . The 
graphics and sounds arc good, 
bu1 don't see m 1oaddcnough 10 
ma.kc you want to play the game 
agai n and again. ,... FletdMr 
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Road to 
Morocco 
- MoroccoOBDd Pm:.,._ 
Onrrpl 32. o. ,oyMd Nl9 '8 
......_ MacrodraJ, 41 Tru ro 
Ro.cl. St A•1cl, Corn.,all ,.... 
Ca.enc ....... Machene codt 
._..._ none Miii Maii 
onk r .~dulcn 

A game wi1h the 111le of Mo roc­
co Grand Prix hardl y needs 
explaini ng , exce pt to wonder. 
why Morocco ? 

Objec:tiYes 
With a hundred SttOnds licking 
away, you must travel as far as 
possible along lhe tr ack. which 
scrolls~ n the screen towards 
your car. a ... oidmg collisions 
with lhe other cars. natu rally 
enough. This is a one·pla)e r 
game, and a jO)'Slick is csse n11al 
unless )'OU want to spend lhc 
whole game m the p11s. 

Microdeal says that your 
joystK:k. in add ition 1oco n1roll­
ing lef1 and righl mo, ·emenlS. 
can be pushed forv,,a rd for more 
speed or back for less. 

In play 
You firs1 mu st choose >A>hich of 
lhc three colour ed back ­
ground s 10 have. Once you·,·c 
picked one )'OU can'1 go back 
and sa mple lhe 01hers without 
reloading the program. Black 
and while o(fen the besl 
graph ics, lheothers beingg rtt n 
and buff . For some reason the 
bu ff1ereendocsn' t allow you to 
see 1he seconds on Che timer at 
the side ofthe lrack . 

Beneath those is you r car in 
1he pi1.s, a nd as il's only the 
dislancc covered on the l rack 

1ha1 mailers )·ou must find a gap 
m the 1ra rfic and mo,·e o"er at 
once . 

On e limi1a1ion is 1ha1 1he 
track IS always S1ra1ght. I hough 
it does change in width as ii 
goes. The other no11cc:ablc 
dra .... back is1ha t 11'sposs 1blc for 
,.,,o carS 10 touch wi1hou1 caus· 
inga crash. 

When 1hcre is a bump . your 
own ca r goes whirling round 
like a ca1hcrine wheel back 10 

the pit s. but there's no lim11 10 
the number of crashes )OU can 
have in )·our hund red seco nds at 
the wheel. Or ralhe r al lhe 
joys1tek. control of ..-.hich is 
perfectly smooth. 

The only skill adJUSlment 
avai lable is your own choice of 
speed at which to tr a,·el. which 
is good as very young childre n 
would prob ably find the slowest 
speed eoough for them ..... hi lc I 
found the fastest a challenge. 

Bui there are also 01hcr 
faull s. in that the lablc of top ten 
scores doe-sn'1 allow for the 
input of names, and the instruc­
tions have been cut out com· 
plcte ly, At the begmningyou 're 
1hrown s1ra1gh1 mto 1hc game 
wi1hou1 warning . and 11 hcl!))IO 
know at the starl ..-.hethcr 
you' r e racing again~11he clock . 
o,·cr a se t dislan«. or 'A-hat-

Verdict 
M1crodcal's Slandard pricing 
policy of £8 for e ,•el')1hing 
means 1ha1 a simple game such 
as this is prob ably overpriced. 
but for all its roug h edges it 
shou ld gi,·e )'OU enough saus· 
ract1on 1( you're keen to race. ---nl 

.. 



"' 

- - tbt ,-II to: 
NMU! ..... . 

1111!11!111 •0
• J .,... ckuill 11>oou u,c1 your ,pccill o«en ~ Co~ 

1 ..... p1c copy ... c1.oo u,c1 ID A4 SAE c11p poo••> 'l~c,.,t11s 
) 1 UK 12 Month Sul>ocription lo< £12.00 l). 
J 1 UK 6 Month Sublcriptioa to< £6.00 

) 1 <>ve,- Surflcc Moil Subocription rot £14.00 

(lir moil ....... 00 opplicltioo ) 

..... .... . ADDRLSS . .. . ............ . 

I mdolc • c.bcqlM:{PO for £ p made p1yabk 10 LASEllBUG . 

...._ ,md ""bm to LASEIUIUG Dq,o. N. 10 Dowky bk, Colo-S-. llab. , SU OQH. 
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64 SPACE TALES 
COMMODORE 64 

Confined 
warfare 
,.._. S11x 5t'tt• Commodo.-e 6.& 
Prke £9 20 ,,..._ Suptrsor, . 
W11x-hcs1cr I louse, Canning 
Ro.id. Wnldstooc. ll arrO'II 111\J 
7SJ r.,... Cassene l..all1laiP 
Mach 1ncrodc ot1Mr""""""' Nonc 
o.t'9t Mall onk r and mo!il dcakB 

If )'OU don'1 suffer from claus· 
t rophob1a, en JO)' low fly ing :md 
pos1ll\.el)' .... elcome ma'lo'lo 
auach by m1)S1les and meteon. 
l hen you'l l feel at home v.•,th 
t h1.!l \e~1on of Scra mble. the 
arcade classic. 

Objectives 
Pilo ting a )hip low over moun· 
tainous te r rai n . you must bomb 
enem y m i'lo~le bases and he h­
copten. and evade and shoot 
down whooshing rockets . Des­
tro ying enemy fuel dumps 1s a 
mus! as your own reseo ·cs are 
ffl)'Steriously replenished by 
) Uch action. Survl\'lng 1h1s bar· 
rage brings )'Ou 10 1he caw: 
where the ceil ing and floor nsc 
and fall. Meteo r storms and a 
skyscr ape r city must also be 
weathered: allogethe r a total of 
eight sector) to be §.a(ely na,..1-
gated before you reach 1he 
ult1ma1c goa l - lhe en«:my'i, 
command cencrc . 

In play 
Mo,ement up. down. foNa rd 
a nd back ,s controlled by nor · 
ma! joys t ick mo,ement (or by 
th e keyboar d . if )OU like) . 
Pressi ng lhc fire bull on releases 
one bomb and a roc ket. You 

don' 1 gc1 ano1tler until the first 
has explode d . Belo~ )OU . 

smoot h ly scro lling past . 1s an 
und ula11ng te rr :un . do tted .,.,.1th 
fuel dumps. enemy missiles and 
he licopters . At the bouom of 
the scree n . score. sec10r. sh1J7.:1 
left . and fuel lef t a rc d1sph•)ed . 
The fuel mcle r is a rapidly 
decre asing number. no1 easy to 
keep an eye on when th e accion 
is frenzied - a graph ic bar 
would ha,·e been easier to sec. 

It is essenua l that almost 
e"ery single fuel d ump is des· 
1roycd as your starting supply is 
rather ungenerous. Running 
oul of fue l is all too easy a nd has 
youri,h ippl ummctt ngouto C1he 
sky. I th ink 1hc game has been 
m ade JUSt a he tie 1ood1rficull by 
the co mpa r atn e scarcity of fuel 
dumps - no doubt othen will 
think it's a doddle . 

Th e ene my rocket'i and heh· 
copters arc \'Cry "'ell done and 
Che ca,c 1mpr essnely claus· 
1rophob1e. A meteo r sto rm 1s 
your ne,u obl,tacle - these 
cannot be destro)ed. so )"OU 
must dodge a nd hope. The 
dang hng car ro1 of the enemy 
com mand ccnlrc at the end 
keeps you trpng . 

Verdict 
A pre n y exc111ng game. Well 
implemented with beau1 1fully 
smoo ch scro lling and , cry nice 
grap hk"S - shame about t ile 
strange ship. Good ,a luc for 
money and comes m an aurac· 
l ive v1dcO-lll )le C3llC. ... _ 

PCN SLPH :.MHLk l~SLPH MHtk 21. IYIU 

COMMODORE 64 

Playing 
for kix 
"- Su~r Scumbk 5t'llt• 
Commodore 64 Price £9 9S 
,,......... Terminal Sof11a.,uc. 28 
Church Lane, Prcs11a.ich, 
Manchh 1cr M.2.S SAJ renut 
Cassctlc l..Mp,,ce MKh 1nc code 
Oliel' ...... Vec·20o.tlll:1 Mos1 
rc1a1k:n 

I f you 're look mg for an excitin g 
and gr aphically C"<Cellcnt 
arcade game that dotsn't 1n­
,ohc anm h1la1mg aliens. Chen 
look no furt her. St1"< 1s a llUperb 
\Cl'll1onofO u: and""11l ha\ C) OU 
glued to )·our JOys1ick 

Objectives 
The S11x is a highly ,o1:111lc 
bu nd le o f energ)' tr apped ""1th· 
in the con fines of your scree n . 
You must reslnct 11.S frenetic 
acuvny by bu1ldmg force fields 
ar ou nd it . gradua lly reducing 
the area it ean Opt'rale in. These 
bar r iers are co ns1ruetcd with 
you r field synchesiscr. Two 
pa rticles. a quark and an an11· 
qua rk . t ra,·cl m opposite dir«· 
11ons around 1hc perimeter of 
th e mncrmost field . One or 
your four synt hesisers 1s des · 
tr O)Cd 1f 11 collides with a quar k . 

lf)OU pa use ~ hile bu ilding a 
force field. an ene rgy ripple 
stnk es-11's hke t rying to nee 
Crom a fast bummg fuse . II "•II 
des1roy )'Our S)'nthes1ser 1( 11 
catches )OU before )Ou com­
plete the field . If the 511.x 
touches a ny pa rt of an mcom· 
p lcte force field . bang goe"' 
ano ther llynthes1ser. Mean· 
whi le. yo ur e11Crgy le, cl 1sgo1ng 
down. Filling 75 pe r cent or 

mo re of the area w11h force 
fields lakes )"OU to 1he ne xt 
d1menst0 n . 

In play 
Alt hough 11 may sou nd comp h· 
catcd. Swc 1s ... cry easy 10 play . 
Your syn 1hes1ser 1s controlled 
by joystick mo ... ement or by the 
keyboard . I lo ldmg down the 
fire button a nd mO\lng the 
,O)~l1Ck sets )·ou off acrOllll the 
screen, a thick hne 1nd1ca11ng 
the boundary of the field yo u 
are co nstructmg. Keepmg the 
buno n depressed ~i ll earn you 
extra points but t he field is 
draw n raster 1f )OU release 11. 

On co mpleuon oft he bound · 
ary . th ere is slight pause "h1le 
1he field 1s filled with colou r. 
Off )OU go aga in . all the " h1le 
dodging 1hc quarks . making 
sure the nymg StUI does n' t hit 
an mcomplele pcnme ler, a nd 
not pausing for fear o f 1he 
dreaded energy npple . 

Ach1e,mg 1he required per· 
cencage in- fill takes you to the 
ne xt screen ~ here the ac11on is 
faster. more colourful. an d 
c,·cn less pred ictable. 

Verdict 
One ma,or quibble - the 'ICOrC' 
is shown none to clea rly. Nc,e r· 
chcless. the graphical repre· 
scn cation an d animation or the 
S11x is maste rly. as arc the use of 
co lour and sound. h has an 
aesthe t ic q ua lity "h1c h . co m· 
bincd w11h the chal lenge . make 
11 a compulsl\·e game. 

Nobody in my fa mily could 
resist 11 and neither "'ill you . 
Supeoofl has produced a mas-
1erpiCC<'. Bott at..ppel 

RATING .............. ,..,. . ....., 
u..o1-. 
Offl-.. y .. 



The Hobbit. Now the best is 
MRO 81RGHl(.et 

WH,t. M O 

OMP 

' 

' 1 'i 
CHRl'"NE VERCHILO W tu Melbourne House 



POPULAR COMPUTING 'WEEKL V 

~,.,,. ... - ---- 'lll...-.: ~---"'" --r--~ - l~j­_, ... _ 
~_w__ .. 

Onlo<S to, 
Melbourne Hou,o Publishon 
131 Trofolp, Rood 
-..:h , LondonSEIO 
Correspondence to, 
Melbourne House, 
Church Yard, Tong, 
Hertfo,dsh1re HP23 5LU 

All Melbourne House cassette software 1s 
uncondthonally guaranteed aga,nst 
malfunctton. 

Trade enqwnes welcome. 

O Ptease send me your free 48 page 
catalogue. 
Please send me: 

SPfCTRUM 
O Sc>octnim''ThtHobbrt"48K £1•95 
O l'lnetr'10!•1t1 £695 
O lem,r-o.1<111 fD .81( . £6.95 
O Melboumt Or,w 481< ta.95 

C-DOREl4 
O Commodole 14 ''Tht Hobbrt" £1195 
O Commodole6'Hunc~ttinc. £595 
O Commodole6'HoraceGoesS>..onc £1.95 
DUSOI 32 
O °'''"' 31 Hunc~ 1mr... £5 95 
IIC 
0 88C''ThtHooo,t"C:....n, £1'95 

ORIC 1 
O One I ''ThtHobbrt"'48K £1'95 

All YfflfOOS of "The Hobbit"~ 
tdtnt1t1I with rep,d to the 
ldveoture prCllfaffl. Due to memory 
hm1tat10M, BBCcas.settevetSM>n 
does not include a,ac,hics. 

£ . 

Please odd 80p for postand pack £ ... ·!!'? 
TOTAL ....£.......... 
I enclose my O cheque 

O money O<de< fO< £ . 

Ptease debit my Access card No. 

Expuy Date 

Signature 

Name 

Address 

Postcode 

Access otderscan be [iii'cN"Slt] 

:=~'=' (~c:;;-~7397. ~ 



ADVENTURE 
ZXSPECTRUM 

Riddle of 
the sands 
_ ,.._dl 'sTomb ...... --K-£<9S _ __ _ ,12 

IC.,llfll08 Ro.d , EwcU. Surtty. 
01-)9J02A3 ..... CMICIW: 
....... Machenecodr:, 11'.>mc 
... . ....... u..rlcd 
fff1IOII for 16K ZX81 .... Mall 
ordcr . moMIPt('Ulllllcompuan -The on ly in1roduction needed 
for this piece or softwa re is to 
say that 1t is an advent ure 
combin ing graphics and text. 
set in the rooms and ca ves of the 
tomb of one of !he Pharaohs of 
ancicn1Egyp1. Thcse musl havc 
been prcny rcs1lcss corpses as 
the 1omb oomprises62 rooms­
includi ng a r est room - and I 'll 
lu, ·c )'OU to wonder what 
ancient treasure you may or 
may not find 1herc. 

Objectives 
Thcopc:nin gscrccn tells you : ·1 
am standing at an oasis in the 
Egyptian desert.dose 10 a place 
v.hcrc rumours suggest !hat an 
ancient burial place cxisu. To 
win , I mu st gal her a ll the golde n 
1rcasurcs that I may find a nd 
place them by the oasis.· 

For each of the treasures you 
gather you coli«t JX)ints. the 
points increasing if you lake the 
trea sure s out of1he 1omb and 10 
1hc oasis. You r goal is lhe 
maxim um 1a lly of 1.520. and 
you can find out how well you're 
doing at any moment by sim ply 
typing SCORE. The re is one 

othe r tiny objec tive as well, I 
suppose. in that like most 
adventure games your chances 
of winning are increase d con­
siderably if you manage 10 Slay 
a live. !hough 1f you're going to 
die some~hc re it might as ""ell 
be in a luxurious tomb such as 
1his. 

First impressions 
The casseuc inlay is a profc'"" 
sional job. and for once it is 
fairly res1rained , avoiding 
those garish d rawings a nd wild 
claims made by some corn· 
panics who say "This game will 
scare you ha lf to dea th ,· a nd 
suchlike nonse nse. The inlay 
contains lhc loading ins1ruc· 
lions . the tape offers two copies 
of the program. and the prog· 
ra m incorporates the simple 
pla ying ins tructions . Phipps 
Associates a lso offers 10 send 
you 1he solution if you' re 
scream ingly despera te . What 
more could you ask? 

In play 
You begin at the oasis. with a 
path to 1he nor1h. stee p steps 
going up a moun 1ain, a nd a 
book of matches lying at your 
feel. Ason all screens.a helpfu l 
compass appears in the top 
righ1 corner pointing no r1h . 

The direct ions you can input 
are the simple N, S. W , and E. 
with 1he addition of Up and 
Do wn . The progr a m recognises 
about 70 words in all , including 
lhe usual Get, D rop, Use, 
Loo k, U st. Help and Qui t . 
You should n't need !he Oui l 
option just yet. unless you can' 1 
decide whe ther to go nor1h or 
climb Che mo un ta in, but if you 
use it later you will be offered 
the chance to save t he game lo 
tape . a nd this does seem to be 

one of those games ""here the 
variousobJectS stay where they 
a re: put the malchcs down 1n 
one place and they'll still be 
there if you go bac k for 1hem 
late r . 

The graphics occupy the lop 
hair of the screen. a nd a rc 
colourful and good without 
exactl y being brea thtaking. 
while the text scrolls up lhe 
bottom half. 'What do I do 
now?' you r guide will prompt 
you. and the machine code 
word sca nning ensures !hat he 
responds to your orders very 
quickly. even if ifs only to say ·t 
can't do that now' o r ·1 don'I 
understand .' 

It isn't giving 100 moch a way 
10 say that if you head north you 
arrive at 1he entrance 10 lhe 
tomb , where a large rock blocks 
1he way in. An exam ple of the 
game' s occasiona l hum our is 
uncovered if you request 'Move 
rock'. The answer comes back : 
'Are you sure you want me to 
risk having a hemia?' Being a 
hal"$h taskmaste r . or course I 
r eplied 'Yes.' to be greeted by a 
series of grunt s while my guide 
made very heavy weather of 
moving the rock. 

The first room is the Fire 
Room. at which poin1 the 
matches promptly ignite. 
assu ming you've bro ught them 
with you. As these will obvious­
ly be of some use later on. my 
first aim was to solve that 
proble m, which was no mean 
feat as it involves a combina tion 
of two i1ems and a thorough 
explo rat ion of about a dozen 
rooms . 

Ot her places you'll enco un­
ter include the Burial Cham· 
bc r, Mus.ic Room , Deat h Row 
and 1he Windy Tun nel , which 
appears to be the only place 
whe re chance enters into the 
adventure. Apa rt from the trea · 
su res you 'll find pote nt ially 

useful 11ems such as lamps. 
magic cloaks. fans and magic 
rings, and you can carry up to six 
item s al one t ime . 

The responses were more or 
less instant , a nd the only 
annoying delays occu rred when 
I wan ted to rush back to a 
par1icular roo m 10 try some ­
thing out and had to wait while 
eac h of t he rooms I passed 
th rough was dra wn on the 
screen. Even 1hough this only 
takes a few seconds, and I he re's 
probably no way roun d it . it 
docs seem like ages. 

The game ilself was well 
worked out. and the re were no 
simp le answers to any th ing. 
Most hurdles to be overcome 
involved using at least a coup le 
of items. per haps carryi ng one 
thing while wearing someth ing 
else, bul afterwards all these 
answers see med very logica l 
. , . once you'd worked them 
out , of course. One area of the 
tomb has to be explo red in a 
limited nu mber of moves, be· 
fore a door closes and locks you 
inside forever, while the almost 
impenetrable maze lived up to 
its name . 

Verdict 
Although I only unear1hed one 
i1em of treasure in sev eral hou rs 
of playing. I wasn't inclined to 
gi,-e up as each 1ime I see med to 
get just that bit fur1her . te mp­
ted on . The game itse lf is like 
the graphics: good without 
being grea t . It' s cer1ainly no t 
The Hobbit , but at less than a 
6ver it's de finitely va lue fo r 
money . -. Qenw,I 

MTING 

~ - fltflt­....,._ fltflt-
UM .. tM- flt_ 
-.., _ fltfltflt-
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LONDON COMPUTER CENTRE 
8/16 bit SOFTWARE 

The comprehensive range includes 
WOflOSTAR C235 0 BASE II 025 
SUPERCALC t 170 SPELllNG CHECKEROIO 
WORD PROCESSING t LANGUAGES t 

E 
290 M8'$oe 210 - ~ =~ ~ "'""'II' 13,4 Cis Collollfoons2 3991105 

G"""""'k 85 PascolM 250 
FINANCW. PUHNING Pascol MT +ISSP 350 
c.lcslar 85 ACCOUNTING 
Mul!lplan 170 "-'5 from 250 
P1annerc,1c 75 - from 325 
TIM&< Ill 175 Tabs lrom 199 

~=R NER 200 ~ l,om : 
Au1ocode 195 COMMUNICATIONS 
Oud<code 205 Bstam 130 
DS... Window 150 CrosslOII< 135 
UTILITIES -80/86 90/105 
Sod t60,ZSid t76, M>c t lJJ 
FORMATS • , • •• 

' . ~ ·. 
.. , . •,: 

SPECIAL OFFER £99 
GRAMMATIK 
One ol the most uselu 1ools you can use with your worn 
processor which improves your writing style and corrects 
your grammar. 
PROOFREADER (Spelling Checker) 
A very powerful and easy to use spelling checlolr with a 
standatd dictionary ol 30000 words and facilities to 
aeate your own dictionaries. tt checks your errors Kl 
seconds ,displayspossibfecorrectionsandthenupdat es 
the text automatically. 
Grammatik and Proofreader have been designed to 
wori< together to provide the stale ol art in computerized 
document reading. 
Normally priced at 1:85 and tBO respectively , but oow in 
a SPECIAL OFFER at £99 for the two until the end ol 
Oclobe<. 

• ,·' ., ... t·, ,, • . •, f !' ' ••' 
'·' t , ,', 1 ' ', l" I '.' , ~ :. , I , 

• I! t ' ,• ' 

43 Grafton Way, London W1P SLA (Opposite Maples> 
Opening Hours: 10-7 Mon-Fri. 12·4 Sat. 

01·387 4455 (4 lines) Telephone Answering Servic e After Office Hours 
Telex: 8953742 

YE P FO L KS IT'S HERE 

CALl 1101l NIA 

•.... -··· 
SPECfAL OFFER SPECIAL OFFER SPECIAL OFFER =.c:t=IA=A~:emt>er22 FREE 
NOWAVAJUBLE 

LEA.PIN' LANCELOT Medieval Mactw,e Mi1g1C 10 .-utval you 
GALACTIC SURVIVAL PAK Ew,.,Asuo-Tr •~ mustt\eveltvs! ,-------- ---------- -
~ .- --(Gill ... _ 
~ ·.·~~.;.:..=---=-...;:.:::-::...-.---

PCN SEPTEMBER IS-SEPTtMUER 21.19!0 

GRtDRUNN ER (Salamenclet). Jeff Minter's chart IOppl"l,g rnlC code 
hil ii now 8Y..t>ie l(w lhe Dfagon. t7 .9$ 

NINJA WARRIOR (ProgrWl'WMtl' Guid). a.at '*1g arcade 
gamep,iortothtarriY&jof"GAIORU NNEW . Canyooachiev'tblack 
beltstatusinthe~Arts? tl .15 

MINED OUT( Ouic:klitYa) . Trickyminel (!IOl'Mwiehtegs), damsels 
lndlstrns, BilllheWorm-llf'ld rnoretTheAndrews'bestteller now 

°'-' FRANKLIN 'S TOMB (Salamande,), Destined to become aci&nic 
in the "'ZORK· league , lhe graphics tor lhis epic adv9nture are 
pretenled In book k>rmat. £1.95 

LATESTDUNGEDNSOFTPROGRAMS 
MATH S-TR EK. To turviYe the asteroids, Kingon QIMlSt'ips and 
black holes llf'ld bring the "Enlefprile· bed( to base, yoo, ha~ to 
prove your WOt1h at malhematics . 501eveb of difficulty Ind 6optiont 
kw the brench of melhs to be tested . ts.95 

COMING SHORnY - The CJystal Chalce . A ~ 
adventure by Mike Melneck. t7 .t5 

PO Box 4 Ashbourne. Derbyshire, 
DE6 !AO Tel (0335) 44626 

" 



PffiProgramCards 
For )Our collection of cards this v.eek we 
ha" e four new prog rams. From R M 
Bunerman of the Ne therlands come~ a 
useful utili ty for 1he One I (16 or 32K). 
from Eugene Gan ·1n of Galway City 1n 
Eire v.c ha"e a I lome Accounts program 
for the Vtc 20. from David Hall of 
Podington. Northan 1s there is a game for 
1heZX8l 16Kcalle-d Knockou1Wl'l1st.and 
finally from Leon Goodfriend of Cardiff 
comes a clcH:r utility for the BBC. 

The One program allows you to redefine 
charactcfl 1n the system. The prog ram is 
menu dmen for ease of use and presen ts 
you v.'1th an empty character 1n ""'hich you 
put 1he pixels. Once the editing has taken 
place. press the ·o · for define key and sec 
1hc character rede fined before your eyes. 

The BBC utih 1y allows )'OU 10 print 
strings of any size an)'V. here o n t he screen. 
Both the Xdimcnsionand the Y dimens ion 
can be\ ancd and 1he stnng 1s placed on the 
screen using 1hc MOVE command. The 
routine makes use of the OSWO RD ten 
call. Th is opera1ing system call allows 
charncccr definitions to be read. The 

de fini1ion 1~ then decoded b)' th is pro­
ced ure in10 a set of var iab le size blocks, 
which arc t hen ploucdo n the screen. NOie 
the wa y in which the X/V'l/o and A % 
variables arc used to pass values in10 the X, 
Y and A regis1crs of 1he 6502. which is the 
microprocessor at the hea rt of 1he Beeb . 
1be proced ure should be t yped into your 
machine and then •sPOOLc d onto a 1apc 
or disk. To anac h this procedure 10 a ny 
prog ram. all you need todois •EXEC the 
me back into the prog ram you arc running. 

Some usen wilh disk systems may find 
problem) with 1his pro«:du re. The mem· 
ory locat ion & OOO is used to stol"c the 
character defin ition: unfonunately this 
location is also used by the OFS. To get 
a round this, change the: values of X% and 
Y% in line 32030 to X%•&70a nd Y%•0, 
I his will then store the cha racte r definition 
in the free memory on the zero p,age (see 
Che memory map in the user guide). 

Home Accoun ts is a program for the Vic 
20. It allows Vic owners to keep track of 
their money . The re: are seve n accounts, 
and dal3 can be put in and taken out of 

Home Accounts Card 1013 
8328HA1r.l 

S GOT020 
6 PRIIIT" :ol" 
1i ~~l~~::~~;~m~r~~1;;~~~ (S TRS<nl> )-1 > RETURN ,.. 

30 GOSUB100 IFA •7T HEHPRIHT":Tol"FRE( 0 )" BYTES FREE" STOP 
40 otlAGOSUB200, 500, 700, 800 , 900, 5~00 
99 GOT030 
100 PRIHT" ::Ji OPTI OMS 

t hem at will . ~ all the data has been 
en tered the balance can be displayed and 
t he data can be sa"cd to 1apc. 

For 1hc ZX8l we ha ve a game. It is a 
ven;ion of the famous (or notorious) 
Knockou t Whist . In this progr a m. you pit 
your wits and your luck against the 
compu cer. 

J,i nally, apologies to D avid J Peart 
whose program was published in issue 26 
(Bar Graph for the: ZX Spccu um) . 
Unfortunately his name was spelt wrong. 

If you want to see your progra m in print, 
a long with your name . why not send it int o 
ProgramCar ds? We pay for any program s 
that we pub lish according to length . 
originali ty and good program ming tech­
nique. Send t hem in on ca~ttc or disk, or 
if they arc shon then a list ing will do. All 
progra ms should be accompanied by a 
listing and a brief outline of how the 
progra m wor ks, in the form of comments . 
M soo n as we have looked a t them and/or 
pub lished them. they will be sent back at 
ou r expe nse. 

Vic 20 
Commodore Basic 
AppUcation: Financial 
Authot :EugeneGaMn 

105 0$ ( 7)•"1NCOME" 
110 POKEQ, 110 PRIIIT" :i'II. AMEHD ACCOUNTS". PR!HT" l12. CHECK ACCOUNTS" 
115 PRIHT " lll3. LOAD DATA" PRHIT" .ol'I. SAVE DATA" PRINT" .:5 . EDIT DATA" 
120 PRHIT":.E. DISPLAY TOTALS" PR!HT"Jlli' . EXIT PROGRAM" U=7 
1~0 PRINT" •l~:f' RESS KEY I -"U" !! " 
160 GETAS !FA$ •" "THEHl60 
161 N•ASC ( AS ) -48 · I FN<I ORH>UTHEH 160 
170 A•N ' RETURH 
200 GOSUB210 GOT0270 
2 10 POKEQ, 8 PRINT". , ACCOUHTS ___ .. 
220 PRIHT" tlo..SELECT UHICH ACCOUIH il " cFORJ~lT 07 PRIHT -PRI HTJ" ll . "0$(J) HEXT -RETURN 
270 U•7 ' G0SUBIS0 POKEQ, 107 GOSUE400 
290 PRIHT" :ir.ll NPUT EXPENDITURE" cPRIHTTAB06 ); " :.it'" 

s ==-"'= cc»IT., ................ 180·110 ==~2:..:.: .... · 
10 --·-·-:io - ..... - - a---:,0 

____ _.. .. -
40 == ...... 110 --menu 1op1on-..n•8lllc:lld DO --_""" .. _"'_ tOl).120 --- .,. _.......,_..,. 

-loftondS TOP .. _... . ao =--



Who Is CTF for? 
Distributors. Dealers. Software houses. Systems 
integrators. Retailers. OEM's. In fact anyone who 
makes a living buying and selling computers, software 
and peripherals. So whether you're new to OP/WP or 
know the business backwards. CTF is the event you 
mustn't miss. 

How can CTF help you sell more? 
The e1thibitors at t he Computer Trade Forum under· 
stand your needs. That means they'll be talking your 
language. Quantity terms. Discounts. Marketing 
support programmes. Delivery schedules. The whole 
range of services to help you sell more. 

Who wlll be at CTF? 
Texas Instruments. Logica. DEC. Systime. DRG. Zygal. 
Motorota ... and many more! And for every name you 
know there'll be many you don't-wi th products that 
could well be )'()Ur next year's big seller. 

Why CTF Is different! 
The Computer Trade Forum is the onty show that 
understands what volume buying realty means. The 
atmosphere , the choice of exhibitors , the absence of 

POi SEPTEMBER IS-SEPTEMBER 21, 1983 

Post the coupon today 
The general publtC is not invited to CTF. The 
emphasis is on volume business. And for you it's free! 
Just fill in the coupan and we'll send you free tickets 
(worth £3 .00 each) b)' return of post. 

If you need to know more. call 01-747 313 1 ~···-------~, , • ._.. ~3r::~~ t:~:. r:~d~n W4 SOL I 
I ?tease send me '"-""--"".f ree tickets for myself I 
I and colleagues. I 
I Name I 
1 - I 
I eom~~ I ::. ___ ~ 
I exhibiting atCTF ~= ' 
L , ... - ........ 11~, ___ - ---

,., 



~ProgramCanls 
Home Acounts Card 2 of 3 
8321IHA2t.l 

300 SN•(A-1) $ 10+1 :FORl•SNTOA$10 ' PRINT".ll"T$ ( l)TAB ( l 3);: IHPUTX:K•K+ X D( I>•D(I>+ x:x 
=0:N EXT 
320 PRIHT" llM"OTAL £", K: GOSUB6000: K=0 : RETURN 
400 PRINT"., "SPC«22-L EH<GS( A)))/2),0 $( A) 
4 10 PRI HT" " : RETURN 
500 GOSUB210 :u,7 ,oosus1s0 ,pRIH T" :J" : ooSUB400 ' SN=( A-I >U0+1 T( A)• 0 -FORJ=SNTOA*l0 
510 PN=D<J ) · GOSUB10 : PRINTTS(J)TAB < 14)"£"P N$- T<A>=TCA)+D( J) NEXT -PRIHT" W ITOTAL • . 
. . £" ; 
520 PN•TCA> · GOSUBl0: PR!NTPNS: GOSUB6000: RETURN 
600 POKEQ, 93 PRIHT" :1:IOOIHSERT DATA TAPE. " ' PRIHT" lR EWIHD.11" PRINT"A l!Y KE¥ TO CONTI 
HUE" 
610 PRIHT " :IK0 TO EXIT> 1li00" flA!Tl98 , 1 -GETAS RETURN 
700 GOSUB600 · I FAS•"0"THEHRETURN 
710 OPENl.! , 0,"ACC DATA" :FORI= I T070 · 1NPUH!.T$( 1> IHPUHl , D<I> 
720 NEXT· FORl•IT06 ' IHPUTU , 0$ ( 1> HEXT ' CLOSE! RETURN 
800 GOSUB600: IFA$•"0"THENRETURH 
801 FORJ=IT03 
810 OPEHI, I , I , "ACC DATA" ' FORI•IT0 70 ·PRIHHI , T$( I ) ·PR !NHI , DU ) 
820 NEXT FORl=IT06 ' PRIHT#! ,GS( I> · HEXT :CLOSE! HEXT . RETURN 
900 POKEQ, 8 · PRINT" :Id lJPTI OHS: "' PR!NT" »II • • • HEADINGS" ' PRHH " »l2 • • , DATA" -PRINT" » 13 
•• • EXIT" 
901 U•3 · GOSUB! S0:0UAGOT0950,902,999 
902 GOSUB2 I 0 : U=?: GOSUB 150 
300 Forten.,.,.. .... ..., ...... -·~"'-:.=:- ..... IIO<HIO 
40CMIO -- 700 -.,o ---___ ... 

710-720 -------. ............ - IOO =~=--="*'N 

Home Accounts Card3of3 
8328HA3l3 

Pmlle*'velt.,e9ndgoeubp,eN 

r-.=.-
Bligill'IIOlddMlfOUMe#ldcal 
:::::=:..":' .. _ -..... ----col ---

903 PR!NT":J" :QOSUB400:SN•(A-1 >*1 0+ 1 :FQRJ•SHTOA*10 

eo,-ao SewedlllOM>lilpefOUlne ...... __ ...... ..,. ...... 
IOO ...... -----=i ... .=.-·· .. 801 

ltldUlltf'le lnA.,IDJ#IIPIO 

::.-:.=~-I02 ........ 2,Cce1 .... ..,_.,.,.,so 

905 PN•D(J): QOSUB10' PRINTJ,TS< J >TAB<14)" £ "PN$:NEXT INPUT" iHO. (0 TO END )", NM 
907 IFHM•0THEN900 
910 PRINT" .ll"NM,: IHPUTTS(HM>, D<NM) IFL EN(T$(N M)) ) l0THEN910 
915 GOT0903 
950 PRI NT":J" : FORJ•IT06 -PRIHT" .ll"J" II . "0 $CJ) : flEXT 111PUT"- O. ( 0 TO EXIT>" ; NM: IFNM 
• 0THEN900 
960 IFNM<10RNM)6 THEN950 
970 PRIHT"lm"NM, : INPUTG$<NM): IFLEN(GS<Hl1))) 12THEN970 
980 GOT0950 
999 RETURN 
~~EQ,8 PRINT" :;; TOTAL ACCOUNTS 

5505 PR IHT" .EXPENDITURE : !!ll " 
5510 FORJ•l T06 ' PRIHTOS<J ); :PN• T(J ): GOSUBl 0 · PNS•LEFU(PNS , 7) · PRIHTTAB<l3 ), "£ "PH$ 
5530 X• X+T(J): NEXT · PN•X GOSUBl0 . PRIHT" IITOTAL"; TAB(! I> " £" PH$ 
5540 PRIHT".ll ~I HCOME' !!" ' PRINT"IITOTAL" ; PN=T(7 ) OOSUB10 PNS•LEFTS(PN$ , 7) 
5550 PR!NTTAB( 11> ; " £"PH$ : BL•TC7)-X PRINT" .IIBALANCE" ; : PN•BL: GOSUBl0 · PR!NTTAB< 11);" 
£" ; 
5600 PRINTLEFU <PN$, 7) :GQSUB6000:X• 0 :RETURN 
6000 PRINT"~ '°"RESS SPACE9" 
6100 GETAS: !FAS()" " THEN6100 
6200 RETURN - '*-'---- ~------.n• =--- --t10 - ....,.. __ 
... Go----. E5L:·-c.===-...... - - - -===.- - ............ - - :::-..=--==: -lllO :i:=.:..-=--==--------- -

I 



Deep in the bowels of the earth , in a darlc, dingy 
mineshaft , lie 14 desperate men . They've been trapped by 
vicious rock falls, they're threatened by deadly gas, and 
it's your mission to rescue them. 

Pitman Seven takes you lo the very dep ths of your 
imagination and maybe back again . With two separat e 
a ttack waves and three levels of play , only the 
strongest survive . The weakes t are doomed to a tomb . 

Pitman Seven . It's tough , it's challe ng ing. And it's yet 
another great game from Visions . The ultimate name in video 
games. 

FAN!PlJ'.AStNOTt ! Al.30AVAILUI...E MAll. ORDCR 
f.-OM VtsK)NS!SOFTWARI FACfOIIY) LTO 
I rtLGATE MEWS. STVDLAND STRfXT LONDON W6 

fflWAHSIVEN VS.01.49 
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Foot Card3of4 '--~~~~~~~~~~~~~~eon __ ""-ued~ '-'om~ ~-· •_wee__,• 
8328F03.4 

2940 DATA 000000 
29~0 DATA 000000 
2960 DATA 000000 
2970 DAT A 000000 
2 980 DATA 000000 
2990 DATA 000 1 11 
3 000 DATA 000011 
3 010 DA TA 0(10011 
3020 DATA 0000 11 
3030 DATA 00 «.:tl l 1 
30 4 0 DATA (t0011V 
30~0 DATA 00 1 l ltO 
306 0 DATA 001100 
3 070 DATA 001100 
3 080 DATA 0 1 110 0 
309 U DATA 00 ('1000 
3 100 DATA 000000 
3 110 DATA 111111 
3 120 DATA 111111 
3 130 DATA 111111 
3 140 OAfA 00 1 111 
3 15 0 DATA 000111 
3 160 DATA 00011 1 
3 170 DATA 000111 
3 180 DATA 000111 
3 190 DATA 00000 0 

3200 DA TA \1ot101 t 
"'2 H1 OA1 A 11111 1 
3220 DA TA 1 t l J lo 
32"".0 DATA 1111\Ht 
3:..'40 DAfA 11110U 
"'-250 DATA 1 1 toui, 
3260 OA TA 1 u, .. ,uu 
3270 DATA HtUOU-' 
3280 OA TA oouuuo 
329(.1 DATA l UltUOO 
J300 DATA lOOOUlt 
~3 1 U DATA OoOuou 
3320 DATA UOUH,N 
:.J. ;.~, DATA uo~11u11 
5340 DATA (1lHJUlH1 
:::.5o DATA \.10l10V(1 
3..':60 DATA 000000 
:'.'.l7(1 DATA 00l1l!OO 
.:>380 DATA Ol1C,OQ1t 
3'.WO L ET At, ,.C HR'I < 1.:9) +Lllh5 < I ~l t-C.Hk1'( 1 o 
> ; CH R $ ( 13 1 ) +-LHH1" < 1 ,2) •Ct-lH'$ C 1 'Sq •CHH• C 1-4 
) 

3 4(10 LET E,l'f,•CH fd (lS5)+UIH1"CI ,6J•LHF°<t-C1l.7 
> • CHR$ ( 1 ~8) • CHR '$ < 1 ":9) +CHkS ( 14,n •CHI-,''\ C 141 
) 

3390-3430 OehASuk,prow, 8$ u 
ucond.CSasctwdelc 

Foot 

~ProgramCards 

Card4 of 4 
8328F04 4 

. 
34 _'":IJ Ll T (1, L HHI; ( 1"... .., H-.:t; ( I"' 
) • C H l<'l, (l:;i't' · H Ht,,.1 lbUI 

44l1 INI '5 
~4!=,,, VDU ..!.l 
,4 J...O MO'JE , • 0~ 

;41\.t DRAW 1 .. ,i,,Su 
~4fh! IJPAW l .. ,,,. 10. 
• ..440 [)UAW C,,::,.1.,~ 
-;.~(M OkAW <i~, &o 
~~IU IUI f<t.D 
.:.::.2v I HltH If ~Al. ·o;.,t, 
J.~~-0 PRU'H II !':>U, l Olll fl'I 
:.~ 4U PRINT t1 ~.o, J Jl.t; l t, 

J.!15(, PfitrH ft~'-'• t~·11;l_lt; 
-...~,blt PklrJT to ~o. J ,\H l I 
3:!.i70 IN.I b ,HJ(t 

.;.~Ult V DU 24 
"';:i90 Pt-<:JNT 11 :l4 , :0U:A$ 

.o " r1r 1.1 u 
u ·1, c;oru 

3890 
3700 
3710 
3720-3770 
3780-3820 
3830 



"BET YOU WISH 
YOU WERE CALLED 

IBM." 

DESPITE what , .· , .•. 
we say, we come not to bury IBM 

but to praise them. 
We think they make fine machines. 
And they're probably the most well­

kno.vn computer manufacturer you've 
ever heard of. 

So rather than just ask you to 
compare our CAL personal computer 
with just anyone's personal computer. 
we'd like you to compare it with IBM's. 
(Plus the new DEC machine and the 
Sirius too, if you like). 

Why? 
Pure self interest. Our self 

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

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

But price is only a small part of the 
story 

The CAL personal computer can 
take8bitand 16bit software. 

The keyboard is identical to the 

POi St PTL\Hl (K IHt:PT LMBLR 21, 19tll 



or the option of RS 422 ports. 
Foroperating systems 
the CAL can have 

CP/M;CP/M 86: 
MS-oos·and BOS'. 

Using the Bos· 
system, CAL's 

personal computer 
can operate as a multi­

terminal system with remote 
visual display units. 

Depending on your 
experience so far, some of 
this will sound impressive, 
orsomeofitwill sound like 

gobbledygook. 
In either instance 

we'll be only too happy to 
tell you more. 

The CAL PC is the 
latest product to emerge 
from Computer Ancillaries: 

a British company that's 
successfully produced the 
CALtext word processor and 
the Durango computer range. 

As a British company, 
we offer a fully established 
on-site service and support 
facility from our own engin· 

eeringstaff throughoutthe UK and Eire. 
Which, with all due respect to our 

American friends, tends to put the icing 
on the cake so far as you're concerned . 

.,, Please ring or write nowforfurther 
BM PC. Very easy to use. A detached information. 
71 key unit.. ~~·:.:.:=!::"'~~.-c::..~:=-kal°'fe,llt_ ...... 

When1tcomestolanguagestheCAL 1o~- furthern1or-~~ - --;;;:;; . .. 
)c features Basic, Cobol, Fortran, Pascal I Cllamadeale<':i ..... / ... :':"'~~ Mycurrentma,nloneproducto 

1nd Multi UserMicrocobol. I 
The CAL gives you two 400K floppy :;..,, Pos<""'-----

liscs as standard. Plus an inbuilt 5MB. I _.., _____ __ ___ _ 
OMB, 15MBor20MBharddisc. r""°-----

The CAL PC has RS 232, Centronics I =~~==9EY ~ I 
Tel(()784)36456 ~ 

PCN SEPTEMBER IS..SEPTEM8ER21.198J " 



fat~ 

~l\H~d Characters Card 1 of 2 .. '----
0
-r-ic------- ·------, 

Orie Basic 

O l/1#.0 
10 l EXT1PAPER 31 INt l1CLS 
20 Pot C 524, 1271f'ot E 618,2 
::m A--4b0001PlOT q, 1,"CHARACTER GENERATOR 

4t• FOR 1•1q2Q TO 195'91POC A+-I .171N(XT 
50 Pa. E Aq '960. 23: Pot E A•2000. 2J: POt E A• 
200'9 ,4: PO"'E A+Z040. 23:PO..F 
A.+-2080, 22 
60 FOR Y•IO TO 17 
70 F'"OR X•24 TO 29rPLOT X,Y . 23:NEXT X 
80 PLOT 30,Y . CffR•Ct9)+C tifUC0) +-"0 ... 
'90 NEXT 
100 fLOl I, b . " HOVE WJ TH CURSOR-t...EYS" 
1 10 PLOT I, 0 , " SPACEBAR SETS/ERASES PJ X 
(L" 
120 PLOT l ,10," •c· • CURSOR OFF" 
130 PLOT 1.12," '0' 0€.FINES CHAR ACTER" 
140 F'LOT 1 . 14 , " 'E' ERASES ALL PIXELS" 

20 
30 

POtProgramCanls 

4().5() 
6MO 
100-140 
150 
16().230 

Application: Utility 
Author : A M Buttem,an 

150 X•24 : Y• I 0 1E•231Pl.OT X, Y, 22 
160 GET IJ'l 
170 ff ASCrn • > 11 OR ASCC0 1ot<8 THEN l'JO 
180 ON ASC<B 'l l ·7 G05UO 500 , ::.i~ . 600 , 650 
I 90 IF B• •" " TH EN GOSUD 700 
200 IF D'l•"c" THEN PL OT X . Y.E 
2 10 IF O• •"d" TIE N 300 
220 IF D• • "e'" THEN 60 
230 GOTO 160 
300 PLOT 2,20 . "REDE FIN E WHI CH CHARACTER 
?• 

310 GET 05dF O• <" " OR o• ")" THEN 310 
320 FOR I •2 TO 36 STEP 2 
33() PLOT I. 22 . 05: WAIT 15 
340 NEH 
350 PLOl X. Y,E:1 V• l O 
3bO FOR J •A •B • ASCCB S ) TO A t 7 ... B • ASCCB 5 > 
370 W~•O:FOR 1•0 TO 5 

30().410 
360 
36().< t O 

. 

~~~d Characters Card2of2 ---------------~ 
380 IF SCRN(2q I.Y )• l 6 THEN w;.- w;. +2 ""1 
~90 NEX T I 
4 00 PD+sE J .W 'l. 1 Y•V• 1 
41 0 NEXT 
4 20 PLOT 2 , 24 , "ANOTHER CHARACTE R ? <Y 

OR N )" 
4 30 GET B'l 1 JF D• •"n" THEN PRI NT CHR 1o(1 71 
C~'l C20> 1 CLS 1 END 
44 0 IF e• < "y" new 4 30 
450 FOR 1•2 TO 38:PLOT 1 . 20 . 32 : PLOT 1, 22 
, 32 : PLOT l, 2 4. :S21 NEXT 
4b0 GOTO 60 
:WO IF X•2 4 TH EN RETURN 
5 10 PLOT X, Y,C : X•X-11E•SCR N CX,Yl1PLOT X . 
V , 22 
520 RETURN 
550 IF X•29 THEN RETURN 
!560 PLOT X,Y , E : X• X+l:E•SCRN(X,Y):PLOT X. 
v. 22 

~loranotherc:hatacter 
Nnomorelhenano,on ,c,ips 
on,clNr ,cr Nn 

570 RETURN 
600 I F "'Y• 17 THEN RETURN 
610 PLOT X , Y ,E: Y• V+l1E •SC RN ()( , V)1PLOT x, 
v,22 
620 RETURN 
650 IF Y•IO THE N RETURN 
6o0 PLOT X.Y,E 1 Y•Y-l :E •SCR N( X , Yl : PL OT X. 
v,22 
670 RETURN 
700 I r E• 23 THEN E• 16 ELSE E•23 
710 IF SCRNCX . YI < 22 THEN PL OT x,v.E 
720 W'l.•01 FOR I •0 TO !5 
7 30 IF SCRN C29- I. Y1•16 THEN w;.- w;. .. 2- I 
74 0 IF SCRN(2q-J,Vl•22 THEN IF E• l 6 THEN 

W%• W'X+2 t 
750 NEXT 
760 PLOT 31,Y , STR 1o( W%) '" " " : PLOT 3 1 , Y . O 
770 RETUR N 



POf ProgranCatls 

Card 1 of 5 
Knockout Whist 
83281<W1/S 

20 
30 
31 
e5 
100 

POtProgranea,ls 

Card2of5 
Knockout Whist 
8328KW2,S 

-4IO ·-

110 
120 
130 
140-180 
1110 

510-570 

"'° 

ZX 8116K 
ZX 81 Basic 
Application: Game 
Author: David Hall 

200-220 

310 -
1.01.e :t,_. PTO THCN GOTO 11590 
,t!'20 PRINT RT 1a .. 3~ " H~ TO GO ue:x 

1030 GO&U8 9:iil:B0 
10 ... 0 GO~Ue 9080 
10~0 L~ R•INT (RNO• &T >+ 1 
~:~0 II"' C(R+&T)•100 THCN GOTO 10 
1.070 IP'" ~TG, THEU GOTO 1..:3.tO 
1.0e0 Lr.:.T T0• 1.15 
1090 ptQR 1•1 T O &T 5-t,g01.i:

0
Ct:lI+6T) (2l•HSl.2l TH~N O 

iiig ~6~1!1 TO ,!.T 
ff~f 0 I;H~~lt~T~!¥)•Tt: ANO ClI +& 
11 4 0 1..- Ct:lI+&T> l:iil:l•Tt: ANO CC I.:, IleioNI~MILr:T TO•ClI+ &T) 

ft;: ;6RT~~i1~0T~fN GOTO 13-ae 
1180 II"' Cll+&T) <TO THCN L~ R•I 
}i~~Tfl"' C ( I+&T) <T O THCN Lr:T T O •C 
1.Q0 0 NCXT I 
1Q10 GOTO 1.3.Q0 
1.Q:20 ,.-OR I.• 1. TO &T 

ll!1 > }~H ca~\6 +~1 l !l})':fJa{~::o L~ 

-no 

IO 



.. 

_jRME!l YOUR HOME COMPUTER SPECIALISTS 

ATA RI 400 + 800 EPSON HX20 Dragon 32 £169 .00 
Spectrum from£ 99 .00 

iii 
Oric1 (48K ) £139 .00 

~ 
Aqu arius £79.95 
VIC20Pack £139 .00 
CBM64 £199 .00 

HX-20 £462.00 

400 + Basic + Recorder QX-10 £1995 .00 SordMS £ 149.00 

+ J oystick + 5 blank 
cass. + demo cass. 

SHARP £185 .00 TV GAMES 
400 as above but with MZ8 0A £399 .00 Atar i + I ntellivision 
48K £264 .00 MZ80B £799 .00 Soon - Coleco + Vectrex 
800 as above with 48K PC1500 £155 .00 

£339.00 PC1251 £79 .95 All prices inc VAT. 

24 GLOUCESTER ROAD BRIGHTON 698424 

rl'ECIINEG (Cr'\T 
CIJIT\7D ~ 
rl1~CIINlf:S t'fD 

Seikosha GP 80 

BBC Micro Model 'A' 
BBC Micro Model 'B' 
BBC 16K RAM Upgrade 
BBC Printer Interface 
Acorn System 3 with 32K 
Memory 
Zenith Z 100 16 Bit 
System 

£170 Carr . £5 

£261.30 Carr . £3 
£348.26 Carr . £3 

£25 + p&p£1 
£10 + p&p£1 

£1,400 Carr. £1 O 

from £2.072 Carr . £12 

Price: £48.95 
+ £1.50p&p 

ALL PRICES EXCLUDE VAT 

We art the Acorn Ea,net speaalis c. let us quote you lor your 
system. 

Education dtsc:ounts evaifabte. 

Coach House, Kelsterton Road, Flint , Clwyd. 
Tel : DEESIDE 810518 

N early 400 Programmes in stock 
including Imagine, Bug-byte, llamasoft, etc. 

Ring for our Price L,st 

( ~[ WY1 ) l )I·] \1'-X )N/\l _ 
CO\\PUTERS 

Unit 19. Daniel Owen Precinct. Mold, CH7 lAP )I\. re~ M~ s= 2 
400 inc BASIC £140 

• 800 £290 
ATARI 48K LYNX £215 

COMMODORE 64 £229 
ORIC 1 48K £139.99 

Phone Orders Welcome on 0352 -56-842 

NEXT DAY OEUVERY AVAILABLE Please nng fordeta1ls 
I encloM cheque,'P .O . for i 
or p'9ue debit my Accea C&rd No. 

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

ADDRESS 

""" 
PCN SEPTEMBER U-SEPTE MBER 21, 1983 



O ubnd ktt ps you ln touch "'·Uh enthusiasts throu chout the 
tou ntry. 11 isdivl~ lntodubsand ust r croups • nd a list oreach ~ 
publlsMCI on • ltcm atc "'·ttlu. 

U ,-·our assoda lion has something .sptda l on the •cc nda or 1r 
you' ,·c Just started a new OM, contact us at Clubtftl , Pt r SOlfal 
CompultrNtw s, VNU. 62 Oxford Stl'ffl , London WI A l HG. 

Th is "'·tt k ii Is lhc turn or d ubs, whk h a tt listed alphabt'tk ally 
b y tou nl y and to"'·n. 

Our ClubMt report lhis "'·tt k rocusa: on IM Kelc hlty 
Mic:nxom putu Club, W Yorks, 

Keighley Mterocomputer Oub in West 
Yorkshire first met in August. drawing an 
!lltonishing 70 attendants. ·1 was ,,cry 
pleased -it 0s encouraging.· said orga niscr 
Simon Midgley. who says thc rc·s great 
demand for a club like this in the area. 

'Every age group was covered . from 
14-ycar-olds upwards, with most people in 
their 20s and 30s,' he said. 

Thcclubwasthcbrainchildofagroupon 
a progr am ming cou rse at the local tcchnic· 
al college. where Mr Midgley was being 
taught by Dr A J Warren . who is now the 
club"s chair man . 

Mr Midgley. who works with his fathe r in 
1hc family business-a wholesale builders' 
iron mongen - says the club's ro mm1uce 
is well kiucd ou1 wi1h people with va ned 
experience, ranging from those who teach 
computing al the local lcch to an accoun· 
tan 1 and a n electronics enginee r. 

At 1he introductory mee ting, members 
discussed the future activities of the club. 
Futur e meetings with various micros 
available arc planned . and 1hc club hopes 
10 buy its own hardware. Membcn " mteros 
sofa r includc a ZX:81. a Dragon and a TRS 
80. 

Mem bership is !JO a year. £5 for 
s1udcn1s and unemplo)ed. a nd 1here arc 
special family rates. Me mbers will get a 
newslcner , and .softwa re library. and 
discounts on specific machines arc being 

CLUBS 

PCN SEPTE MBER IS.SEPTEMBER 21.19tl3 

Discounts are in store 

n. .tt-....ce11tlteftnl:...till(nt....,. ......... . 

llCgo11atcd. ·one of the stores m the local sta lls at local shov.'S and exhibit ions. 
town has al ready offe red us discounts.· said W"* f'HrlOII 
Mr Midgley. 

Members now expect to ha ve discussion i.._ Kcighk:y t.11erocompu1er Oub v ..... 
groups, lectures. and gues1 speakers and Method1§t Church llall . M.ukct S1r«1. 
represcn111i,es from specific micro firms Kcigh~y. Wcsc Yorki ....... Each Monday 
coming to talk 10 them. as well as having al 7.J0pmc.t.d: S1mon Mldglcy.0Sl568146l 

" 



The incredible Prism VTX 5000 Modem 

NOW, YOUR ZX SPECTRUM 
IS YOUR KEY TO THE WORLD 

.. 

• Versatile modem for 
ZX Spectrum 
16K or 48K versio ns 

• Slim design fits easily , 
matches your micro 

• Instant access to Preste l" 
and Micronet 800 
information services 

• Instant communication with 
ot her ZX Spectrum users 

• Use the Prism VTX 5000 
wit h a Sinc lair printer· and 
print Prestel frames 

If you own a Sinclair ZX $pec;:trum, we ' ve got some great new s for you P1ug 
in the slim device above, and you r micro instantly becomes a highly lntelll· 
gent Interactive termlnal , accessing a mH1ive dat,bHe thst includes the 
entire Pre1te1· infor mation service, and the spectacular new Ml cronet 800 
micro-u sers ' databank" . 

The Pri sm VTX 5000 modem fits neatly under your ZX Spectrum (it works 
with t6K and 48K versions) and talks to the world via your telephone . 

Bestdes th e famihar • and growing • Prest el service (Speclrum UK has its 
own micro users ' upd ate on Pres 1eO, the Mlc ronel 800 service puts a vast 
array of downloadable gam es, education and buaineH packages, and 
micro Informat ion at your lmgertips. 

You can t•lk to ot her ZX Spectrum UHrt , too · either dlr eclly, lor the coat 
ot a 'phone call, or via the Mk:rone t 800 code d 'M•llbox ' Ottem wh ,Ch holds 
messages unfll you're ready to aecen them . 

The Prism VTX 5000 comes complete with conn ecting leads and lns troc · 
lions; plus a lull M lcro net 800 In formation / application pack. 

See It at your local SPECTRUM dHler now! 

SPECTRUM LOW PRICE 

.95 
• IM.lvdlft9 
.. k:~IIOO)ollt­
ln, t- . ffldV,.T . 
e •A--.,.llo-
11,c: •ublcri 111tloft 
jlnclu doHbOtfl 
Mk:~IIOO AHO 
,,..t el)·- ftd ,, ......... 



There's a Spectrum Centre near you ... 
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BERKSHIRE 
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Microprocessors 
- CPUZSOA 
-S peed4MHz 
- ZSOA DMA {Direct Memory Addressing) 
- ZSOASIO 
-Z80AP IO 
- ZSOA CTC (Counter Timer Chip) 
- 5 Expansioo slots available 
- SASI Industry srandard Winchester hard-disk interface 

(optional extra) 

Memo ry 
- RAM I 28K (Cache utilises 64K) 
-EPRO M 4K 
-60 KTPA 
- 192K RAM board(optiooal extra) 

Storag e 
- 2 Intelligent 51/, Floppy disk drives, 500 Kb 

(unfonnatted), 400 Kb (fonnatted) each, single side 
quad-density. 

Ports 
- ParaUel: Centronics type 
- Serial: Two RS232C 

RS422 (optional extra) 

Screen 
- JO' Green phosphor, 80 x 25 display, Brightness 

control and inverse video 

Keyboard 
- Slimline and fully detachable 
-86 keys( I07 legends) full QWERTI' 
- Separate numeric pad 
- Separate( JO) programmable keys 
- Coiled lead for easy and neat storage 

Dimensions 
- Height 220mm (ST) 
- Width 500mm( l9.7") 
- Depth 395 mm ( 15.6 ·) 
- Custom designed plastic casing 

Software 
- CP/M operating system 
- Operating Guide (userfriendly pre processor) 
- MicroCache (for vastly reduced disk-access times) 
- MemoPlan Word Processing 
- FilePlan Dara Management 
- Profitl'lan "Cale" Spreadsheet 
- MicroModeller Advanced Business Planner 
- Transfer ( micro to micro, micro'modem 

communications) 
l - lankey keyboard typing instructor program 

j I wantto meet a Miracle j 

i:, Name :, i Address .. 

!: Telephone ....... ... . , ... · · • · · · · · · · · j: 

Position .................. . 

i ___ ~_'.""pany ....... · ........................•.......... : 



This wee!( PCN O.\lbuica lists• Nlec1ioli of lldd-ons for your micro. PCN 
kt,tpt you up IOd.lt e In lhree-weeti cydes. listing periphefU, lhen softwar e, __, ........... 

Printttrs are besC Cfltegonsed by pnnt·head type. The t'NO most common 
methOds of translef'ring type IO pape, are the Dot JNtri• W1d Dalsywhff l ·--A dot ma trill print8f uses a «M of pins which are programmed toscrike lhe 
PIC*" through• ribbon .net bm the charact8f as• pattern ol dots . 

The daisywheel acts mote like a oc,nvenll()Nj typewriter, the charact8f set 
betng pre·lormed on •'t'llheel with Hdlcharact8f on a separate SIX*•-As the 
intere:hangeable 't¥heel rotatet it '9 struck by a hatMler IO bm the character 
impression. 

MH Baud rate Indicates the appro10ma1e dwactet"s·pe,·seoond rate a 
tt-.yareledintotheprinter . 

The butfe, storM characters sent by the oomputer. The pnnt• can take 
c:haraclefs In diunkS, al a rate QUteker than they a,e able 10 be printed . 
sorne4JmeS alowlng the oomput8f to be 1reed for lut1her use . 

line, pet Inch indicates the ma.imum runbef of liMs printed in• ven»cal 
inch . Cherec:ten pet Inch can be v•ried on tome printers as the typetizes 
thernseives can be adjusted. 

Mu lmumprlntapeed asindica tedby themanu lacturer~tobeelittle 
opcirTIIStic. Maximum Pflnt posltkH'ls tels you the optimum number of 
CNfactefSlhatcanbeprintedlnonelinebythesmallestcharactertizeonthe 
pnnlef . ... x lmum paiper wkfth is the widest papef the prin ter can take 

Size reprnents the sp.aoe the prin:191' takes up on a desk klp. The weight 
of the pmter Is grten In lulogramrnet. 

Proportk>nel apeclng puu the same spaoe between characters whelhef 
they are a long ·m· or a short T. BIOck graphics bui6ds up picU es using 
rectangular blocks, while High Rffolutlon Graphics uses smaDer dots. 

Bk:Hrectlona l means the printer cen ..ve time by printing lett to right and 
then doing 1he ne.t line backwa,ds right lO left. Sml.arty, Logic SNklng 
enables the madW'oe k> ..ve mote time by printing 1he short lines wiCt1<kll 
sweeping OWif the whole W'idth ol the pllge . 

Feed methods compose tan told which uses conbnuouS ttabon«y 
sheets lotded road·map style drawn inl0theprint8f by• tractor rnec:har-sm. 
The tractor cog fits into hOles in the fanlold Piii* end takes 1he paper past the 
printer mec::hamm RoH is a rol ol paper tha t teedS inlO the pnnter, usualy 
using friction teed wher e the paper is gric)ped between two rolers, 
typewrlter·st)'M. Cut sheet Indicates the printer uses tingle sheets like a --Dot matrix pnnters tend to be !aster than da1sywheel but offer lower pnnt 

quality. 
In selecting • print8f mo. e sure the Interface on your comp.Jl8f is 

compatible with those •varlable .. ltlndard or at extra COSI on lhe pnnter 
Thee signmHnSlheintertaceisinduoedinlhepnce ,Omeansyouhll ve 

a chOiCe of interiacesineluded in the pric&, -t means the interface Wiii cost 
extra. 

Mulmum copM1 indiclitel the numb8f of Cflrbon copies that can 
realistlcalty be productd II one tme Ols l rtbutor : IO find 'Nhic:hcomp,anydistributes a patticular add-on. uselhe 

code kl'8d ii,- C0Lmn IO ~I• IO the distribu\of tat>lt. 

1~ I 
i1 t 

W3 ---.OP- [1 .397 to'ht l 1tl 

"'*"'•0Pto01A [1 .)17 M 7119_ '1 119 

"'*"' • OP9500 [t.)17 Ml xt 

"'*"'•OP9500A. £1.397 7•9 ,9119, 13X 

Anllde,cOPteOOl. [1,295 M7• 9. txt 
ANdb:OP'60 1 [1, 397 M7xt.1h: 9 

Anlldex0Pt601A [1 .317 M7xt . 11xt 

""*»•0PN20A [1 ,481 7x 9, t11t, 13x ..,_.,.0000 £2.1 11 Myp10IIX20 -- ttn M h7,txt .......... cm --C- AP<OO [ 1.140 ,,_ 
C.WonK:81 51,4 .... Mtx7 
c..ona1,o., .... Mt x7 

C4raonca 1 52,4 me Mtx7 

Undeflln lng puts a i.ne under ctwac1ers wt.ie bokl type lhlc:::kens the 
charactersk>makethemstandoot Truedescend.rs indlclitesthatthepnnt 
method aKows tor tuty formed tails on leltefS IUCh as p ,g or Q 

1¥111,lulilil i I h I I 
i 

l11lulhl i l 
l I ] 

• • .... ... ·-· 10,12.15 17 ... ... 
••• .... 2700 ·-· 10.125.15 ,117 200 ... • • ••• .... 2700 .. 10,125 .15,167 200 ,,, •• ••• -700 ... 10.12. 133 200 "'' 1S.S 

••• .... 2700 .. 10,12.133 200 ,,. 15.5 

••• -700 ... 10 ... ... ... 
••• ...., 700 •-• 10.12 5.15,117 200 220 ... 
••• -2700 •• 101 25.15. 117 200 220 ... 
• • .... .... •• 10 .12.1s. ,e• 200 21• ... 
• • ..... .... 1.1 ., z.11 10. 12,167 ,.. 220 1S.S 

0 0 .... .. ... 10,12.165 ... 217 " 0 0 0 .... 2000 , .s .1 10 .1Z.1S ,. •• ••• • • , , .... .... .. , .. 10,12.15 2$ "' ... • -"' • S.111, 10,1131 150 .. 10 

• ,...., 
"' ·-· 10.12.11 .36 ... 132 .. 

• ,...., 
'°' ... ___ ,~ _~ 11.5 ''° 217 •-• 

The table ii et the end ol the listings:, and giYes the dlstribulor's name and 
1eiephone number . 

I 
i I J! d 

581137 " • •• • 
.w)tx5 7 ,,. • •• • • 
"° '"'57 

,,. • • • • • 
»•5tt .. • •• • • 

40.tx 70.3 •• • • • • • 
»•5tt .. • • 
)t x5tt .. • •• • • 

409 ,a o .3 •• • •• • • 
40.IX703 •• • •• • • 
4'7 1t7•t 2$ • •• • • • •• 
61.5x.40 .5 .. • •• • • Mt 
311 k 7l2 •• • • • JI 

50.IX .. . 2 11.5 • • • •• • • • • o, 
3I J13S 6 ,o • • • BI 

31 tx35S .. ' . • • • • .. 
311X)5S .. 3 • • • • • RI 



c..ona, .. - M11>e8 • • .... 2000 1.11.12. 11 ~10.11 .5 120 132 " 5.21JC371 13 • • • ••• I • Cl c..ona, .... "'"' Mtx7 • NA ,.. 6 U 11.10.11.38 150 132 10 311 x36.I 10 • •• • •• 81 
~351 £ 1.811 M7 >el • + • 10200 2000 ... 5.1.125 ,10.12.115 200 , .. " 46 hS5 .t 16 6 • • • • • • • • • • 81 
c..ona3'2 [I .NI M7ld • + • 10200 2000 ... US.l:S .132.15,115 200 "' '" S5l >e45 7 11.1 6 • • •• • •• c, 
c..ona:,oo £2,420 M7 xl .. 10200 - 3., .1.1,12 10,12,13 2,15.115 200 "' " 55tx,s7 16 1 6 • • ••• ••• Cl ~,,... <710 M11 >ell • 2200 132 6 U .3,10,11 7 100 132 • 3fl_l,c271 ... • • • • • • • c, 
c..onar.., me M1 1J1CI • .... 512 6 5.1.3.10 ,117 100 132 • 381X<IOI 72 • • • • • • • Cl ~- "" Ml x7 • NA NA 2 5,10 .. .. 10 31.1)(33 ... 3 •• • • • C2 ~- [1 .029 MS>el • NA NA 2 5.10 150 ... " 51 0381 116 3 • • • • • • • C2 --OP>6 [1 ,11 7 • ..... 1000 ... 10 ,12,15 .. , .. " 444 xeo., .. 6 • • • • ••• • • • s, 
0...Pl'oductl MIOO [1 .7'80 Ml>el + • 1 NA NA ... 5,1,10,11 .5 , .. 

"' 16 17.$)(58 • :r, • • •• • • • • • s, 
0..PfOducllM120 [1 ,741 M1>c7 + I NA NA ... 5,10 , 117 , .. 220 16 f7 .5X584 .,, 6 •• ., __ ..,.. 

[1 .17' Mh 7 . • 1 NA NA ... 5,101,117 3<0 3<0 16 87.5)(58• .,, 6 •• S1 
0..Sout,OSIIO £U J04 Mtx7 .. . . , .... 2000 ... 5.8.125 .10 ,12.115 , .. 211 15.5 10 t x 40.I 16 6 •• •• •• 02 
DilitlloSP11P11 t2 .127 • .... ... ... 10,15 .. , .. 16 5e 9:,c,e.3 '02 • ••• • • • ... 
~030 a .121 -- • .... ,.. U .12 10,12,15 .. , .. 165 56.tx.-e.3 .,, 6 ••• •• • ... 
OMP 100 a,, M5x7 • • 1200 2000 ... 105 50 .. .. 401>e20t 3.9 1 •• •• • T1 
OMP200 , ... Mtx23 • • 1200 2000 ... 10 120 120 .. 41 llx:M .3 " 3 •• ••• • • T1 
OMP<OO ""' M hl , hll • • 1200 2000 ... 10,12 ,11.7 , .. 220 " fli11)(,t()4 .. 5 •• ••• • T1 
OMP500 [1 ,088 M23x t • .... 2000 ... 10.12.117 220 220 " 51 0:33 127 5 •• ••• • T1 
DMP2 100 ,,.,.. M • • 1200 2000 U .12 10,12.181 , .. 232 " S5 2X311 20 6 •• ••• T1 
ONSN20 """ Mtx7 0 0 .... ... 0.6 10,125 .15.167 150 ... 155 647x•71 23 5 • • • 01 -- £1.300 Mtx7 0 0 .... ... ... 10,12.133 ,15,17 , .. ... 15.5 647x471 23 5 • • G1 -- £1,370 Mtx7 0 0 .... ""' . .. 10,12.13.3,15.17 2<0 ... 155 647x•71 23 5 • • G1 
DRENIO £1,585 Mt x7,tx n 0 0 .... ... 6.1 10,12,13_3,15,17 , .. ... '" &4 7x471 23 5 • • G1 -- CUNIO M 12x l , 12x20 0 0 .... ""' ... 10.12.15.117 120 ... ... &4 7x•71 23 5 • • a, 

°""'° , . ., M7xt 0 0 .... ... ... 10,125 .15.17$ .. , .. 6 41.5,o;:JO " . • • • • T1 °"" ,,. tn6 M7xl 0 0 .... 2000 6.1 10.12.15.115 120 22' 15-5 481 x:J03 10.5 ' •• • • T1 
00$200 £1,'31 M7xl 0 0 10200 '" ... 10.,2 .1s ... , .. 6 11•"5 25 5 •• T1 
OWP4 10 t905 - • .... 2000 ... 10.12 .. , .. 16 eo .3x191 16 5 • • • T1 

-MJCIO , .. , Mtxt • • + 110200 ... ... S.125.10. 115 .. 132 10 ,t(Jfll.381 •• 3 •• El 
EP11QnMX80FTTl'3 t«7 Mtx f • • + 1 10200 ... 0,6 S.825.10 .1115 .. 132 10 .t01x311 11 3 •• El 
,- MXO, ""' Mtxt • + + 1 10200 ... • 172 .. , .. 10 .t01•311 11 3 ••• • • • El 
Epeo,,MX100f'T/J cm M • + • I 10200 ... • 165 100 233 ... 517,o;,t() 10 3 •• • • • E1 
Fac11• SIO tsn Mtx7 OOO .... 712 6,6 1 .,2 . 11. , 1s 100 132 115 '25•341 • 5 • • • • .. Fac114525 £1,1$0 Mtx l OOO .... .,, 6.1 5.15 ,10,17 ... 132 115 485x)51 13.5 5 .. 
Fa,c,i1• 542 cuoo Mt x 14 • + • .... ... 6,6 10.12.1s ... 232 16 6f,o;4S7 .. 5 ••• .. .... £2,179 OM + •• 1200 ... 3.1.1 10.12.15 .. '°' 15 5t 7x'4t 16 6 • • • • Z1 
0.... Elte:*ic 2030 ... , Mtx7 • 1 1200 ... 2,4,1.1,12 10,13,Hl5 .. 211 155 541:..47 .1 ... 2 • • Z1 
Oener111Elk:lric2120 £1,751 Mtx7 • 1 1200 ... 2.0 .1.12 10.13.115 150 211 155 541d 71 ... 2 • • Z1 
o.n., .. """"' GP30o £2267 Mtxt , 1lx25 • 2 10200 :JIO ... 10.12,15 300 120 135 $2)('4 5 20 5 • ••• • • ~ --- £2,490 Mtxt. 11X25 • 2 10200 :JIO ... 10,12,15 300 132 135 13_5.51.5 .. 5 • ••• • • ~ 
'-"* l12C £22'2 M38x 11 ... .... 2000 ... 10,12,15 200 , .. " 421 xl20 x 1IO 22 6 • • • ••• M7 . '"' M7 x5. t xl + • + "A 37 6,6 10 125 .. 10 317x32 _5 ... 1 •• • 00 
ITTSwitl3342 £1,711 Mtx7 00 1200 ... 2.3.4.1.1.12 10,13,115 150 2<0 155 stx•7 10, 6 • •• 0 
ITTSw- "" Mtx 7 OOO 1200 ... u .u.12 10,13,115 .. ... 15.5 5tx47 10 6 • • 0 
.MIIIOO "'" O. ywt..i + • + + . ... 2000 6.1 10,12,15 11 , .. 13 •54 • 520)11151 " . • • • 0 • 0 • M7 ... £1,117 Mtxf OOO 10200 2000 ... 10,12 , .. 2,, 16 11.1xso2 227 5 •• • • M 

UC213 £1.l40 Mtxl + • .... - ... 10,12,11.5 , .. 211 " 57 1Jic'32 17 5 • • • 13 
UC217 £22'2 Mt x f . • .... ... ... 10.12.115 , .. 211 15 57 1XQ _2 17 5 • • • • 13 

Mielo~•NG C,17 Mtx 7, llxt • • .... .... ... 10,12.11.5 100 136 95 411 x27 .3 61 2 • • • • • • • 13 
Mielo,,.,..... 1500 tt11 Mt ll.7,11 xt • • .... ., .. ... 10,12.11_5 150 ... 15 51••31 .I 112 2 • • • • • 13 
MT1201 tlOO Mt x7 + • + + .... 132 ... 10,12.5.16.1.20 100 132 10 343 x2 4 1 ,., . • • • • • • • • M3 
MTt20l rno Mtx7 + • + + .... 132 ... 10,12.5,16.1.20 , .. 132 10 343x2• 1 7.5 . • •• • • • • • M3 
MTII021 £1,145 M7xl + 0 + 0 .... 216 ... 10,11.1 200 211 16 56.IX Jl .2 ... 5 • • M3 
MTII02l £2200 M7•1 • 0 • 0 .... 216 6,1 10.11_, 200 211 16 56.1•71.2 16 • • • M3 
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tl ,714 M • .... ... ... 10 1$0 "' II 717Xl1 .. • • • • •• • .. 
[1,511 M • .... ... ... 10 120 "' II 717>111 S3 • • • • •• • .. .,.,.. 

""' • .... .... • 10,12 '3 "' 11.5 62.4ll20 .4 27 .. • • • •• • •• TI 
[1271 llwmlf7x5 •• 300 NIA • 10,17 30 .. •• 38 h40 .I • I • • Oil 

T•IIU~745 [ 1.470 - • 300 ... • 10,17 30 .. •• 381>1401 IU I • RI 
r .... ~111 ., .... ~7 x5 •• .... ... • 10,17 120 .. •• 40.b 15.24 ... I •• • • Oil 
r .... .,..._...,,o .,.,.. Ml1C7 ... .... ... ... 5,1,10,l U 1$0 132 15.5 1154le!IO.I .. • ••• • Oil 
Te11M~l20 [ 1,'31 MIIC7 0 0 .... .... ... 5.1.10. l U \$0 211 15.5 M x,15.7 .. • ••• • Oil 
r- ~840 .. ., Mtxl .. .... ... ... 10,11.5 ,. ... " 57.lle43.2 11.3 3 •• • • • • RI 
ffl() \705 .... ~ 0 0 19200 ... • 10,12. 15 17 132 15.5 !IO.lx33 13 • • • • • • •• • T2 
To.tit. T1:ll50 

,,_ 
M 0 0 .... ... • 10,12 ,., ,., 

" 
,.,,. 1U 3 • • • • • • • • • • • • • T< w-.- "" Mllel .. . . 19200 ,.. U, 12 S.l.1.L3, 10, 13.3, 1U I ,,. 132 10 43.l le33.5 " •• • • •• • • • • WI w-.- "'' Mlle I .. .. 19200 1$00 U,12 Ul ,U ,10,13.3.11.1 \ $0 ... " "'" 13 • • • • •• • • • • WI 

zx- , .. '**"" I NIA l<A • " .. " . 14x41 -~A I • •• • • .. 
MONITORS 

Thal hM bNll lpeit into ,....,and......,..., 
Scren size is I Cliagonll masurement in inches. Heany II monochfomt monrtOfs xcrjlt I com,. lfft 'll4ff slQnll from the -~-----------·--·-1 sys&ems m.an mono and ii is imporU,nt 10 ma1dl h output of your computrr 10 the input 01 the monnoc 
.,, __ , ,.. ..... ....,.,obe""1PUll1om1si>e1"'inslde"'_,., -""' "'"''°"'""°"'°'"'~"°"' 

mono moMOr. Some monitors come With 1n 1M1·1l1,. nttet to rtliew operator dlscomton 
IIMwtA reffistolhelreqoencyrangeotS'91\11stowt11chtnemonr1occan respondll'I ~ OotrtntlflN tndiutes 

the numbef ol dots wnk:h can be-dispjayed i1CrO$S the ween . the more Clots, the Sharper the picture 
Dt• ll*II indiclles the 110 the unit occupies on the OHk1ofl 

5'!'1-.-

, , g I ' I 
I I 

1t i!lldhtl! ! I I I 
"'' " • • • .. ... N,A "' PI , . ., " • • • .. ... l<A 157 P I .... " • • • .. ... N,A 157 P1 , ... " • •• • II ... 33.7 x 401 12.I ... 
"" • • • . .. l+A 22X345 " ... 
£371 " • • ... 300 471':40 13.1 ... 
""' " • • 7 "' 65JC57 5 11.5 .. 

J I 
j 

I I' 1• ==:. 
I 

10 ... 37le42 10 C< ,. T20 ..... " BI 

, . ., 
" • " .. 85)1575 11.5 .. 

m, .. • 10 .., 85X57 5 115 .. 
I I 

'1 !I I t J_ 
,. ... !Kh•41 .. BI ,. ... 50le49 .. BI 

~100 .. 1200 ..... .. BI 

• " '10 32x)03 ,,. oe ~ 
7 ... 65X57 5 115 .. !~:::~ UDnCUb1'31 £311 " • 7 ... 65x57 5 115 .. 

UDnCUb143lil "" " • 7 ... 65X57 5 115 .. ~ L.ic:Wlo.,t,1441-m "" " • " ... 851'C575 115 .. ~15 
UDnCUb144$ ..,, 

" •• " .. 85x57 5 115 .. .!!!.... 
UDnCUb1441 .... " • " .. 851'C575 tt .5 .. .!!!.!!.. 
UDnCUb1451·Tn. £<30 " • 10 .., 85le575 115 .. .!'.!!!!!!.. 
UDnCUb1455 "" " •• 10 .., 651'C575 11.5 .. N121003 

12 7$0 30111298 .. LI 

12 • a.- • 700 37.5X29 • LI 

'" " • a.- 12 700 37 5X29 • LI 

"" • • B&W • 12 ,.. 
" '" .. LI 

[ 121 • • a.- • " 
,.. 

"'" .. LI 

""' 10 • c.- • .. ... l<A • PI 

£293 " • c.- • .. ... ..A 13 PI 

U31 • • a.- , .... ... 22 410:25.7 u P1 

"" " • a.- , .... ... 29.3x30 ,., PI 

[ 114 " • .,._ 12 ,.. N,A ... P1 
[ 112 12 • .,._ .. ... 2'3•21.5 7 PI 

UDnCUblf.$8 , ... " • 10 .., 851<575 115 .. ~ 
UDn CUb2C01·Tn. - 20 • 7 ... 851'C575 11,5 .. ~ 
LlonC.02030 £'31 .. •• 7 ... 851<575 11.5 .. ~ 
LlonC.O .... £300 20 • 7 ... 851'C$7.5 "' .. ~21 

7 ... 85x575 11.5 .. .!!!!!!.... 
10 ... lb57 .5 11.$ .. ._ 

m• 12 • .,._ .. ... ,, ... 7 C< .,,. • • .,._ • .. ... .. ... 7 C< 

m• 12 • .,._ .. ... ,,, .. 7 C< 

"" 12 •• .,._ • " N,A "'" ... .. 
"" 12 • .,._ • II NIA hlUI0'.21 77 ... 

~bJU x2t 77 "' 



DISK DRIVES 
This McilOfl is dMOecl into categories covenng 5 v .. n and tin ftoJIJIY dtsu 

Ot$II data ca,.c:tt, is musured in kllobytts ll(): one kJiobyle • 1,024 dwlcttfs A• et f isb column is included beQusc 
$OITII ~ units contain two Ocsk dnves. 

~rtr s can vary lhl IMMnbtr of ciP: Oita lr1da: and these are OMoed Into sectors This MCllrl9t system alows the 
intonnatlon to bi storKI and ftlnevtd by reterenct 10 a bnq mm on lhl dlsll so lhl compute, can ketO trx:k of ils rotation The 
systemc,obeMrd ,whel1rrt«rtnetis kep1byatlOllintheddk,orsofl,wht reUW:dlskposdlontsmonitofedby1NQnet1Cs.on,ls 

Some ctri¥es hlVI one rudlWntt he.Id to, each side ot the disk so thl b~ has a d'IOa between si1191t er ._ ... ,._. 
dmu . IS means that the dmts are boCh $11,gM and doublHieled. 

As disk tec:nndooY ldvanced it became possible to cr1m more data onto 1hl rloflPY soctows '#II ftaturt elthtf ...... ., IIINlllt 
(data) ...... . I D tnUM INI the dri\lnart boCh S,WIQ!tanddOuble density. 

The interface acts as an interp,cter so the COffl9UttJ and disk tll'l lllchangc intormltlOfl. EICl'I ctevlC't must hl¥t tht s,me: 
ll'ltlfpfU belor11 usefultlblitconnecbOncan bemadt . TheCNNdlt cotumnallowsyou tomatchtheOJ$k1111tr1acestothOSe 
indudtO in the dl$Jc. CklYts Of rnt&&bte 11 extl1 cost. 

8ASFl10I £2<10 - 1 .. -..... oseo • .. 
BASflUI t279 .... 1 .. ..... oseo • .. 
Canonxa>oo """ """' ' IO ... osoo • CS 

CO<O "" - ' "' ..... sseo • C& 
COOOA .... - ' "' ..... sseo • C& 
C0!50E .... ..... 2 IO .... SS.BO • C& 
COSOF '712 ,... 2 IO .... oseo • C& 
coao m• - ' IO .... sseo • C& 

COIOO "'' UMb 2 .. ..... OS.BO • C& 

~=· .... 171K 1 ,. ... ssoo . c, ~- me - 2 ,. ... ssoo . c, ~- tu:m .... ' T1 ... ssoo • C2 ~- t, .... ,... 
' ... ... 0500 e C2 

~VIC1!MI 1:345 171K 1 ,. ... ssoo • C2 

"""""'"""'""" '22 1 """' 1 "' ..... sseo • c, 

"""""'"""'"°' t272 - 1 "' ..... 0580 • C7 

CaMCII0..'40tl £420 .... 1 IO -OS.BO • c, 
COf*of OIIII ZL 14 1 t225 """' 1 "' .... ssoo • ... 
Ca*do.&IZl..1418 £175 """' 1 "' -ssoo • ... 
Ca*o1 Di11111 ZL 142 £300 - ' "' -ssoo • ... 
COt*OI a.. zu, ,e t2<0 - 1 "' - 0500 • ... 
Coi'*o!DMlzutl oeo ..... 1 ,0 - osoo • ... 
"""""'°""' 

,. l'.405 '°"''"" 1 '°'"' -,~~ • ... 
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Jamn , J) 8,1,kt,,wu, Tettaee, 2 Up 
Rtcht, Oulldec. Ttl (0082 ) 23181 Ell! .,. 
.......,. lk,pp)- 1.11pt dnYe for T RX..!IO 
Level 2 phd UO •'00.h of iapn. and 
iu nuah, .(IJ.S OIIO. Tel WestGA Oii 

81actbiir11(0254)66J729 
M"4400II000onke:y K<1111, rm:ICl"CC III. 
tlO. Ooptiftcr , 1.18 and EMI So«icr. 
1.11 POMibk swopt ~ red Tel 
l'C'te0110l-622J6'Jany1mc 
S-, MZ80K4!1.K RAM , 12mon tbsotd , 
p«• KttH pM few pros,aml, £2XI 
aeo Tel; Rochdale 30516 
l•S.., ottcl,a48KSp«tnn f rogc:r 
III cllffllqCI: tor Ac,hl Srmu.latlOII. 
Pud111o,r , Tr.dcr . O.rt;Cry11al, ,-_. 
ptc,k!Pac, T r- yh-an.ui•Towcr Tel 
Gtt,oryon082062"506 
a-, MLSJK fut oaty tm a.o, 
~biiiil ·lllmoMOfanclCMtC ltc 
pbyer , llnpl&Cll indlldc 8...: . Pateal 
andA-mblc1 Tt l (l:5).J.424M9cYC"tt­_...., 
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Buy from the NewBrain Specialists 
NEWBRAIN - please call us for special prices and availability 

Printers Epson FX80, RX80, Shinwa CP80, Juki etc . 
From £267 + VAT 

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

NewBrain Software Selection 
BRAINTEXT (W) Easy to use and very practical W/P £12.00 
BRAINZAP ASSEMBLER (W) An interactive assemb ler/editor 
opening up the world of Z80 machine language £9.95 
DARK KNIGHT (W) Graphics adventure games with many levels £8.00 
MONITOR (W) The memory manager. Examine, alter , fill, move, 
dump, save, load , run, print , convert, etc. £8.00 
DISASSEMBLER (W) Unravel the secrets of the NewBr ain's flOM £9.95 
DATABASE (G) Includes sort and search on any field, and 
many other useful features £19.95 
CHESS (Gr) The one you 've been waiting for! £14.95 
LIFE SEARCH (W) (Adventure) Fills the NewBrain and can 
take two lifetimes to solve! £9.95 
~ (W) An easy-to-use and very practical W/P. £12.00 
STAR TREK (W) Rid the Galaxy of the Klingon menace -
if you can! £9.00 
QUADRAX/SPACE BA TTlE (Gr) Two for the price of one . £9.95 
BRAl'4WRITER (B) All the W/P features you've been waiting for! £34.50 
LOAN & MORTGAGE (W) Vital info for savers and borrowers £9.95 
9 HOLE GOLF (W) Random holes . Fairways plus 3-D putting £7.00 
EPRON version £41 .40 

Key to Software suppliers : 
B = Brainwave, G = Gemini, Gr = Grundy , W = Watkis s Computers 

Please write/phone for full lists of NewBra in hardware & software etc. 

AUTHORS- DO YOU HAVE A PROGRAM WE MIGHT SELL? 
MAIL ORDER - Free delivery UK for orders over £5. 

To obtain your NewBrain etc., ring us on Stevenage (0438) 812439 
(AccessKaipted)orsendchequelPOIAcce ssn umberto : 

ANGELA ENTERPRISES 
4 Ninnings Lane. Rabley Hellth. Welwyn . 
HertsAL69TD . Tel : 5~(0438)812439 



ORIC1 
Edftor-AIIMfflbltir-OI ... MmbMif 

=.c.~~~°f:..n~~ 
KfNl'l.pn:'IWtnd~ t1S 

NEWBRAIN 
EditofCl[)Y .1. 
Word~ - ~ .. .. ~ and t,.,..e pro-
gr-,,«Mol', tullcontl'Old .... ~ ....... 

on u...ne.dllk.•KPMded ·~ 
C,,, be UNd wiltl CENSOR. RESEO, EXAM!N 
COfflPlt,le,wiltllnlV\IClOl'IITl8nU9! t25 
Edltot A - 8 
C.... \)tiy . efU'W'IQt be UNd Wlltt CenM>, , 
Reeeq ,E.Qmw\ [ 15 

CENSOR ~-~~me:,...~:: 
" RESl!:OUENC£ 

~and~wtw:loll or pe,1:td 
bttleoroQrlfflt .Pttfrom"ll•moveluncllonWllhlul 
~ d .. TI-IEN. RESUME, GOSU8. 
GOTOdnarYH .Ollk- rapeoompetitlle a 

~v:=...~-=--=~;:: =: .COfftcl ~ .. prOCMlld byCentor J 
DRAQON32 ...... 

Word p,oceMOr- bMIC program Edilor tt.15. 

MICROPLOT 
11T11EUIUCIOFT, CIEYUSIICNIE, conm, 

020 3-IOJOH 

THEY CALL HIM 
CAPTAIN PHOENIX 

r711MlmUT , UUTO!lll'ltLU,ltUl. 
ffL IH UtlJ Mll • .su.lM 

Program Wanted 
w • .......,.....,,...,_..,_. ...... 

We ,,.,. cdl Ifft,, ,oy.ttin .,,d dktriblite;., ttw, 
UtC.USAMdE~. 
~ ~IOMl0'2~ , 2SI07 

orwr1k'IO 

DREAM SOFTWARE 
P.0 . ... M , ~ , .._ I GJl:tU 

Sale 

WHITE ELEPHANT SALE 
EX DEMONSTRATION * DISCONTINUED LINES * ODDMENTS * TEST MARKET SAMPLES 

" 

Warthouseuleof 
INlslnus lftd 
.,..1ns1ooal kit, fo, 
twowet ksDOly 

12t~23rd 
Sept 
OPEN SATUR DAY 

ANO SUNDA Y 

Jumbo bargains for the real enthusiast. 
Idea l for system bui lde rs, add-ons , spares , etc. 
Professio nal powe r, up to 20Mb. Includes :-

* P.C.C. 2000 * Altos * Commodo re * Word Processo rs 
* Printers from £50 * Monitors from £20 
* Some softwa re available . 

Enquiries lo :TAMWORTH (0827) 280480 
(Trade enquiries invited) 

UPTO 

ORIGINAL 
PRICES 

Beam Office Equipment Limited , Unit T, Rivers ide Estate , Atherstone Street , Fazeley , 
Tamworth , Staffs B78 3RW (onmainA5-300yoswostot Reliant Cars) 

PCN SEPTEM BER IS.SEPTEMBER 21, 19113 



DRAGON/ATOM/ORIC· 1 
ADD LDW-CDST I/O POWl:R 

WITH A VIA BOARD 
Ortve extr, LIO dew::fl , from LEO. & 
swtlchn to extr, '*1r)heraft , Link 2 micros 
for dlitatprogram transt.r , spool lttingl to • 
aeoond mk:ro '° print/save etc. (see TEV· 
LINKbetow ). 

::-=...-.:t&=::=.;.::::=.r:.: 
~$:EE"~i~= ==·.:::r"'"--=--=----11 .......... -=::111 0,,11,.,.._ __ 

=~.:::::-.::.:..-=:.=.~ 
- ·-- t••• -- ·~ 11171 

__...,____ tl•OO 

-UOO~ U.OCI =-~:*to:".... ;!: 
~·-~-- rr71 --~ .~·C•._ ttl't ---CAIICOUUf~-- ...... ==-==--­:-.:...-==... _ _ 
-1'to"iOeN ..... ...,_,_. ............... ----M.u..OROERCN.Y 
SEND FOR LISTS'OET AllS 
AMprioN tulyinc:l,sMO,YAT, P Pele. 

,..,... Mlcnttcfllltt , (Dt,l ,cl) 
40J Dallow Road, Luton , LUt 1 UL 

Tel , (0512)4tleot 

Spectrum end Dregon 
Progremmers 

==.otr~6rw::!C 
program, we promise you the be1t deal 
wound . 

Send voor taptt !of tvaluation 10: 

QUICKMICRO LTD 
2 WOOLLEY AVENUE, POYNTON, 
STOCKPORT , CHESHIRE SK121X U 

littil 
a faUI..AMCf. M C l'IIOG&AMMtn IEQUIIED 
• HIGH IOVALTICS PAID 

::.,-.:..~.:."'t:---
COMMOOOIU!M • VIC2t • ll&C 
SPECTIIUM • (Mt:IC I 
~('CW«T IMSSelh,-ere 

P'CN SEPTEMBE R IS.SEPTE MBER 2 1, 1913 

SOFTWARE 
FOR YOUR 

CBM64 
..... . . £1.51 
....... £1.50 

.. tl .50 
............. £1.50 

LANDER°:: ...................... ::::· ::JU8 
ATIACl<OfTHEMUTANTCAMELS ........ £7.50 
MATRIX ................................... £7.50 
STARTRE)( ........... a .so 
ROX ....... (-4.95 
GRID RUNNER .............................. £7.iCI 

A NEW ADVENTURE 
FDRYOUR64 

DEAD MAN'S GOLD: £1.50 
Weci.t"eyoo lOMftthttrta5lKelndretum 
itk)lhtc:orrectgr•v.. 

NEW ADVENTURE FOR 
YOUR VIC 20 + 16K 

THE ENCHANTED CHAUCE: £7.50 
And the Chalice II you ean. 

Ctlequn/P .0 . .. , 

BYTEWELL 
203 COURT ROAD 

BARRY, 
S. GLAM CFS 7EW 
Tole (0446) 742491 

Accessories 

IO c•e .. ttea 
r-t2 .••o&•> 

.t11 .95 
. £12.20 
£12.45 

.. £12 .IIO 
r1:uo 
£13 .M 

0 2 .... -... £22.75 
05m.-. £22.M 
Ol m.-. £23.49 
07\41'""9 £23.91 
o ,o,,..,. £2499 
0 12\4i!TW'lt £211."9 

100 c•• .. tt•• r- £3.so o&•> 
0 2 \4iiniN ... £43 50 
0 5.,... £44.!50 
o e.,... £45.,o 
0 1\tll'W'lt £4tl.,O 
0 10,,,... £48.,0 
0 12\4inw-. £$3 .50 _.....,._, __ 
Total Remittance t ____ _ _ 
NAME ___ _____ _ 
~ESS ____ ___ _ 

I "'1doM my cnequelPO __ _ _ _ 

PINN mek, ctMlqu.JPO ~bit R.F.W. 

=""...-i_.... ~QIIOIIJd.wa.t.ttvAr l#CIMr l"'Nt 1c:11y--.r M111 

~~~~-,~ .J\~~~~K ,HERTS. 

" 



.. 

Accessones 

COMPUTER CARRYING CASE 

£13 .91 1MY AT+ 

OUII_.IIIIIO=:c:::-~.~-­°'""-­S HEIIBOIINE DESIGNS 
Vldiwy ........ U.Tile ..... No,1Pl......,,f,....,.... ..... 

t• : tn1 t 4QS 

SPECTRUM TAPE ACCESSORIES 

NESS MICRO SYSTEMS 
10IIO,.,.. A-~M3SO 

&.oo,t - COWUTUI STATIONPY 
lllil,t,U.O'I ........ -.V...-.... ~------·-........ -­c.----.---.. -...-----c:i.------~­___ ...,. .. __ ... __ 

PIJRl'OS[ BUILT COMPUTtl TROLUYS 
_________ .. _ ... ....,,... ______ ..., ____ _ ____ , .. ,.._. ___ .. _ 
=:==--::r:.-.::.-=:·:-..::..-: 
Mce1.._t1t.n• ••• ..... _ ... ....,......._ _ 
.............. llt: 

SITCAA" SUIIIX LTD., 
SZ, WMl'OUAvt__!,.~,.JIJISDI IU2ffl. 

Shop 

Computcz,amo­
Thcz Midland, 

Home Compute, 
Sp«lali,tl 

FOR BBC, SPECTRUM & 
ALL LEADING MICRO'S 
STAFFORD: 59 FOREGATE ST 

TEL :078541899 
STOKE.QH..TAENT: 

MARKET SOUARE ARCADE 
TEL: 078.2 268620 

MICROSHOP 
SPMd up u,. Ktlon wffh 

PICKARD JOYSTICK 
CONTROLLER 

""-l- .......... --. - PERSONAL 
COMPUTING NEWS 

C•ll l•n Whorley 
on 

(01) 323 3211 

Situations vacant 

Micro-Computer Workshop for 
Physically Handicapped People 

Southwark Is setting up an exciting new venture tor training physk:ally 
~=~phy~===~!!~t~:k,ammg 
~':a=~ns~i!i =~nityproject linking with voluntary 

The Workshop will be .P!ln of an existing Day Centre !or physically 
handicapped ~ which offers social. recreational, educational and therapeutk: activitlfls. and the new posts will be m<:luded in the Day Centre's 
staff group. 

The Workshop will provide aH the necessary aids and suppon to enable the 
participants. however handicapped, to operate the equipment. 

pa::;:=~\~~s':{:~;:
1
~1:t~~ t~~~pe=~~ Hts 

for employment. 

Micro-Computer Workshop 
Co-ordinator 

Salary: £11079 to £11673 (802 ) 
The aim of this challenging and demanding job is to set up the workshop and 

estabttsh it as a going concern. 
The successful person tor this post ol Deputy Centre Manager will be 

responsitM for the daily management and devek>pment ot the workshop in all 

:~~~am~~~n~~~~~~t!J:;a'ffe=i~rryouta 
commun~ and work skJlls. lndrvidual assessments ol the needs of each 
participant will be an lmp<>rtant part of the task . 

is:~=;~:,!~~~~o}~~~~t=ed .as 
people . 

The Micro Workshop CCK>rdinator will be one of 2 Deputies to the Centre 
~~t'r~~=e~e~~~~~pu~=~:1:~•:aMd.1; · 
basis and specmc: responslbil1Ues In his absence . 

ha~!:{~~::!>" ~~~=:.s:n:!==~~~~s~~~ ~!~nk you 
Manager , on 01 ·701 ~ -{This is a re·advertisemen1 and previous applicants 
need not re-apply. ) 

c:a~l::~:.:,=~~=~~:n~:nct~~~=;:,~r='rom 
persons . 

• :r,1,~::::;:o~~~~ !~~~.<:~·~;~~; : r:~~,=~~:~ ~Z1~cf;, •n 
London Borough of Southw•rk , 25 Commerc l•I Way, London SE15 600 . 

Pte•M quote refer ence PCN/13/3902 • nd Job title . Last date for receipt 
of compte ted •ppll c:atlon forms : 2319183. 

Southwark 
a London borough 

PCN SEPTEMB ER IS.SEPTEMBER 21, 1983 



Hardware 

COMPUTERS 
AT 

UNBEATABLE 
PRICES. 

PHONE 552 4112 NOW! 
AT DOUBLE DtSCOUNT CENTRE, 

52 QUEENS MARKET , 
GREEN ST .. 

LONDON E13 984. 

Atan400 t 141.t5 
Atari800 t:261.95 
ColourGenie t1et .t5 
NewBrain'A' t:265.00 
NewBrain"AD" £295.00 
Vic20con,petesw1MSpeck ( 131.00 
Commodore64 £229.15 

.=i
~.eddr , oo~­
ntlld stockists tor :-

l(W , COLMIOIE, COIIIIODCIIE. 

Name .................................... . ---~»E .TCo.. 

Clubs 

t;lass,fied 

• 1111: -, ...... <.'Ol!Uol Oii )'()Ur 481( Sp«c,-, 
n:luobl,e, dfttt ,vc. Nfflflk. l' DI' E F~IO'fflS . So4 
lk>lland ROid, LondonWI• 
•C.-...,..._ OOO. VIC' 17•K d1Jt dnV(', £201 
ACCESSOR I ES. 'IU I R Councr Ocl1V('ry lft ManchN-
1tr, 81"'""#'M!. COD Tel 0&1·7362988 
• 111 S., ....,..., a unoq..e b.ct·llfl (IOf*f. c:.n 
p11111ely m.11te copot1 ol a,iy Spmn- '• Md can 
Slop,,...~codeptoSr- .0.9S ZX.Ov.arH· 
teed (Offttt PCN ), 29Chaddcrton DrM: , lJ1111worth, 
811r,,LMa 
. ..... ~ OflSpt,(1""'""8,1(,-,-.friendly. 
111&eruu111 fHl \ltu, Min)' appba,t'°"' Ill ~ or 
officc,£B9S.dcffl0Mln,1M)mlu,,efo,£l(n:l'\llld,ble) 
W0111aetCOfflJIU1trS)'MC1M,,OBttdlCJt.,0.y1o..· 
lc·O.lc, Bbd.bum , UIIQ 
• ....... w..i "'-- • caM.elle bM«l •~c m. 2()1( 
1ta:tbuffcr, fu.Dmanual1ndlldcd . £10 R J Crow1hcr. 
l•O Jlolilyf.:kt. Harlow , &K1CM19,SD 
•VkztW_....__ ,TatPro,ancxtttkn1propwn 
•llb-yfaalun,11ecdl +l6 K. ,-.a,n1ttd . C11Mettc 
•llh hill doauncn1,1~. £6 9S. fw deb\~')'. dM:,q-.1 
PO to AAC Sof1W11rc, SI Aih1ttt Rd , Tr.'ldalc, W 
Mdaftch 8692110 
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MICROSHOP 
Programmers 

st~ffte 
"Set/or our Autumn launch" 

We are looking for more commercially viable 
programs for the Spectrum 2 x 81 and Commodo re 
64. Good royalties paid - immediate evaluation 
made. 

AMOEBA SOFTWARE 
54 WALDEN AVENUE, CHISLEHURST, KENT BR1 6EW 

Penpherals 

PHOENIX COMMUNICATIONS 
DIGITA L DIVISION 

1n~mour~VN1rWQ1olAPPl.EBUS 
COff!Pld*PMP*•wlld'linCMlil ZSIOc.d, 
80 CDUnn card. Pal Colcu c:.d. S.W cerd, 
P•ahl can,. OiM clt'tY9. C.: °'" Ccinwl9r 
WenowprNentour..._l<eybowdulililing•ZIO 

:E~~=~wi: 
s.. ... at Apple Villot, Stout c.m,-. Mhfon:I 
S.,. , .. 2,. LMcM• E..mibltion CentFe Oct 

•12. Mllnchff1• ... Vue How 1:,..11. 

For more <Mtails sand SAE for catalogu, to: 
16 Theobald SlrNt , 

Botehamwood , Herta WD6 4SE 
Toi : 01-207 5950 

Services 

REPAIRS & SERVICE 
* Computers 

(Business & Personal) 
• Disc Drives (51/," & a •) 
* Monitors 
* Printers 
* Eprom Programming 

SALES 
• Disc Drives 
* Printers 
* Monitors 

A.N. ELECTRONIC & COMPUTER 
SERVICES LTD 

1308 Norttl Lane, Aldershot, H1nts. 
Toi: Aldollllot 10252) 25608 

-

.. ~ IWIIS T OI D LilUNTON Q I.ON Oii ooc.; . . 

PRINTERS! 
Pt.OTTERS! 

PUNCHES I 
R080TS I 

Convert What You Have 
To What You Want! ·--=~~ ..... 

CT2 .. Hlftc 

~ .,,.. ..... ID. 

NU .. ILILTD 
1, c-.,.. ...... 

,--w,HT 
. ,._. ., ... a» ... _..., 

Se-cond User Eqsupm~nt 

LOW DISKETTE PRICES 

r-.nu .. ffM ,... ------- ... -.N ~~ --- .. .. ..:.. --- ... .. 
...... Cllll(flff. ... ~N ... ==-= ,... ~N ---- .. ,... ... --- UM ,... kN --- .... ,... ,... 

CONWAY COMPUTER 
SERVICES LTD 

~ , '< I l 1 ,. , S HIJ C ~' " 

" 



PERSONAL 
.. ",.,' ~, J' 
-"- ..J.liNEWS 

Program converters 
We need you urgently to convert 
programs from: Spect rum to 
Commodore 64; Spectrum to the 
Vic20;Commodore64 to the Vic 
20; and Spect rum or 64 to Atari. 
These conversions are needed 
for listing books that we are 
publishing later on in the year. 

If you are intere sted 
pl ease ring Fi Inchbold 

on 323 3211 x365 

Classified ad today ....... sold next week 
IIIIS IS \Ol K Ol'l'OKll ,11\ 10 \l>H.KIISE I'\ l'EKso,,1. ('()\11'1 TEI< ,n,s 
111<1 I \ I'\ ·s ,o. I \lll'K0-1'0\11'1 I EK \\ EEh.l. \ . 
Fo1<0,u .15pl'F .K \\OKI>. \01 ('\'\ KH.\\ \Ol K \IESS\t;ETOKE\l>EKS \LLO\EK 
IIIU Ol '\I K\: 
\\ r ,r, , . . ,. 
I\JI H ),,.( \ I ' l l \ l '-
•t, ,I, l 
I ,·, h,,ld '''"' 

',,, f '( I , '• 

( ut 11111 th,, \uUpun ,rnd w ml "'lh ,our rnt11tl,llht · lu 

35p 
per woril 

\tit K1,,111wt I ,v .. n1111.nH.,11,,1 (O\ll'I IJl<,t\\,,.t.~CI\Jtlt,(l),IH.tJI l4"111J'\\l\~II(, 

I:~;~~:::: .. : ........ . 
I Pi~~~-~i~-~-~~~d~:~~~-i~PCN'f~;·-~;~~~-. 
I ~=oscv:;~~:;a~;r;:~~~-~;·-~~~~;~~ 1-,-, --- -l-,-,----!-

23
------1-'~"- 4 ----I 

I News . 25 26 27 28 

(Total • Number of wt:d:s x Number of ~29~========~:lO~========~J~I ========~3~2 =======~ I Boxes x 35p) l-'3"'-3 ____ '"'34::._ ___ --+'35"'------+=36"'------, 

n ~ • ~ 

I Barclaycard/Access No . 1 1 1 1 I I 1 1 1 1 1 1 I , .. PCN SEPTEMBER IS.SEPTE MBER 21. 1983 



Do you suffer from 
PCNitus? 

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

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

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

Your copies lie completely flat 

I , 
m-mll.,._._..AI 

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

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

ONLY 
£3-So 

------------------------BINDER ORDER CARD. Please rush me PCN binder(s) at £3 .50 each. I enclosed my cheque made 
payable to Personal Computer News. Please charge my Access/Visa/Diners/American Express card ~ I 

I =:.~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::~:::::~: .::::::::::::::::::::::::::::·~i~ :::::::::::::::::::::::::::::: I 
I s~·~;;·;;·-;;~;;;~;i"c;;,~~·;~;N~~;:·;;;~;;~;;·;;;,~;~=n·;;·siiss·i;;;,;si;;;;·"i.~~d;~·w·i·;.;·2'iiii···· JI 

L-------------------------
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Bear baiting pov breaks into a cold s.,..cat a1 
the poss ible consequences for 
the Russian eco nom y. ....c 
sho uld po int ou t that for bo th 

Prices got a htt le garbled tn our 
accou nt o r Re.search Machines· 
new disk dn .,.es for 1hc Unk 
4802 (PCN. u.rut> Zj). The 
single dr ,.,.c costs £708, not 
V25. and 1hc dual dri,es arc 
£1.062, nol £ 1.087. 

The So, 1et Union normally a.s 1nadent. I n a statemen t 10 the PSS and 1he USSR 1he next 60 
1mperv1ous tocnt 1c1smas l8M . prcss lastv.cc k PSS anno unced days will 1n all impor tant r e­
will be shaken by the promp t it has decided to break orf all spectsresemble1he las160. PSS 
ac11on o f Persona l Software 1radmg rela 11o ns with 1he has ne\ier. as far as 'AC can tell. 
Services (PSS ) of Co .. entry 1n Soviet Bear for t he next 60 had any 1radmg re la11on.s w11h 
1he wake of the Ko rean Jumbo days. But befo re Yun Andro- ,.....•h,..c_So_v_;c_1_u_n..,,o,..n .-;;:;-- ---, 

Laugh line 
These pnces include VAT. 
RML's phone number also 

suffered - 11 should be 0865 
249866. 

NEXT WEEK 
Excl111fr t - PCN ghcs the 
Dragon disk drh c, a spin. 
1/anl•'Ort - Ponko' s Mirack 
on Utt thttShold and on IM 
con ·r. 
59/ht·on - Program ming on 
theTl99 /;IA, 
Ptn'pltuoll - a ligh t-pt n 10 
lighltn lhe Appk . 
M icropotdia - Part J or 1he 
Dragon dissection . 
Cam,pioJ - a sponl ng chantt 
oa the Orie, Commodort 6'1, 
BBC a nd Spttlrum 5)5ttm .s. 
Plu.1 the PCN Cha~ . book 
re"~'u , ntM'S, regular rea tu rn 
and more ••• 

What arc Wendy C raig and 
01fr M1chclmorc scratch ing 
their heads abo ut outside 
Aco rn 's home of the future 
(packed with Elec 1rons)'! ll a,e 
they been waiting six mon ths 
for !he front doo r key? Ar e they 
compos mg an angry lett er 10 

1he supp lier of the windows'! 
Put the 'Aords into 1he1r 
mouths. and the funniest en1ry. 
rccc1\'cd by Sep tembe r 29, will 
win .£20. 

PCN Oateh nes keeps )O U in touch 'A1lh up-co m1nge,ents . Make 
sur e )"OU ente r the m in )Ourd1 ar). 

PCN Da1chr1es shoul d send 1he infor matio n al least one mont h 
befo re lhe e,e nl. Wntc 10 PCN Dateh nes. Personal Co mpute r 
Nc"s, 62 Ox ford Stree t. London \V IA 2t-lG. 

.. 

Orga n1S<'rs" ho Mould like deta ils or co m1ngc, ents included m 

UK EVENTS ·-Video, Audio and 
Computtr Show 

BBC Micro Uw:r Show 

Scoond Nauonal 8n11sh Osborne 
0-ntn' Group ~fce1m1 
Home (ntert11nmc nt Stio,,. 
Kent Apple Village 
Compu 1c r Opr:n Da y Exh1b1tion 
Microrompu ten in Business 
IWPonc-<lay•-orkshop 

Personal Compu te r World Show 
Compu ltr F11r 

""" Scp 16-18 

Sep 16-18 

Sl-ptcmbcr 17 

Sep 17·25 
Sl-pltmlx r 18·21 
Scp1emlx-r 22 
Sl-p27-29 
S.p29 

Scp29-0ci 2 

°"' 
Lanc.as1c r & Morecambe Compu1er Oci 29 
OubOpc nD ay 

OVERSEAS EVENTS ·- -Auslrah~ n Compu lt r fah1btoon Sep 13-16 

Computcx Sep 20-22 

l nfo'83 ();;, 10-JJ 
Compute r S)"SICfflS ln1crna1ional Oci 17-21 
Trade Fair & Congress 

·-Or.cjford Upos..tton 
Ct nlre 

Shc:rii,ood Rooms.Grc)fnarGa1c. 
Nomnah~m 
Nattooal Ulxr.iil Oub, I Whne hall 
Pb«. London S\\ 1 
Ol)mpia.London 
S1our Cent re, Ashford. Kent 
Central ll otd. Glasgow 
\\a,..,.l(:l..Un1\Cl"Slly.Co\Cntry 
Ot) Conference Ccnlrc, 
76 Marl Lane. London EC3 
Darbtcan Ccn1rc. London 
Tht Sir FrtdcncOsborn Schoot. 
Wcl•)n Garden Ci1y 
l.ovierTo•·n l lall. Lancutcr 

·-Melbiournt, Ausu.iih~ 

L1mcnc:k. Rc:pubhc: of Ireland 

Ne• York. USA 
Mun.eh. Wtsl Gc:rm.iiny 

-R. Cooper, 
J Wood&SonsLld, 
B~ford 720014 
Da11basc Pubhcatt0ns, 061-4568.JSJ 

DrJ An11cw:.ii,021-4721311Ex127.S 

Mon1bu11d Lid.01-48619.sl 
D111ba§C Publ.catt0n1. 061-456&383 
Couc:hmcadCommunteattonsL1d.Ol·nS 1102 
Ptm Bubb, 01.ffl 4422 
Ouadnkct, 3 Courtficld I louw:. Bald•"m 
Gardcn1. London ECI. 0 1 ·2-'2 Fim7 
Mon1bu1kl L!d.Ol-4.8619.sl 
R BrO¥;n 
Wet-a,-n Garden City 23367 
Bnan Shckion.052-' 61831 

-R iddell C-.:h1b1tion Promotions PTY Ltd. 
166Albc-rt Road. Sou1h Melbourne. Vic 320S 
SDI. Uh1b11ions. Dublin 763871 

Cahncn ExJ)O§ihon Group, 0.&&3 J8085 
ECL C,h1b1tton Agcr'ICltt, 01-486 19SI 

PCN SEPTE.\-IBER IS-SEPTEM BER 21.198J 



Announcing more exciting 
programs for the BBC. 

\, ·orn ~ ft i.., tlw ~fhrnn• di, i-.ion of \ rnrn 
Com putt ·.-.... tilt' t·ompan~ th~11 dt· .... i~rwd and huih tlu· 
BBC \l i<·rocompul ('r. lfr·r(' an:' four morf" <·vi tin¥ 
program ..... all dr!>~m·d 1o1!r l th<· m o::ol from )OUr IJBC 
\ lino . 

Stan-hin Command (£9.95) i_..a d('mandin f! 
h~h -n·...olution ~raphit·~ µ;mH' in "hid1 )O U 

<·onunand a .!'tan.hip aµ.iin .. t atlad.in~ ~1lit•n ... hip ... 
, 011 co n1rol 1lu· for" ard dri, ('a ncl rot:itional thru .. 1 of 
)Ou r .. hip. "h i,·h i .. equ ipp<'d "ith ~liid ck Ion~ ~•nd 
short·ra nf!t~ ~·a n,w ~ and a "t'<'lor di .. pl:i) of thr .!'tan,, 
:md :1li<•n :!'hip~ 

Counttlo"'n to Doom (£9.95) j., a ran • ~.-rain.!'I 
tim e ai )OU .;triw to n·pa ir )Our dama~t'<I ~pact• ... hip 
in tlw rn rro .... iH· atmo .... plu ·n· on tht· ,,lanet 
Dooma"an~ara (Doom). Bt•at tlw d ()(·k or n · .... iµ-n 
)Oll~ d f to a lifC' in thC' "i ldC'rnt· .. -. of 0 00 111. 

Bu .. iru· .. !'tGam,•\(£9.95) i"I ac a~C'tteco ntaining 
tY.o garn('"' d(· .. ignt-d for N"onomic, bu-in r .... or 
p:,·m·ral !.tudi ,·s !<·aching. 

In Stokmark . up to f'i~ht pla~<·l'co mpt•lt• in 
bu~ ingand sd ling!!han•:oiaiclN.f b~ a 1'('rf•t•n di .. plaJ of 
rr l1'\·ant markC't information. 

In 'l(·lf'1nark. pla~··rs ('O mpt'I (' to dominat{' in 
tlw manufactun:· and ~·.al,· of h•l('\i .. ion.,. Th c \\inner 
is thc 0111• Y.ho makr "I tlw lar-.;(' .. I profit or con1rol .. 
m 1·r ltalf th1· total markrl. 

J.i!.,!'.? (£11.<Xl) j., an t-duc-at ional t·a, .. t•W• :,,uitabl,· 
for 7-13 ~t·ar olJ ... Th c obj1'(•tiH· of tlw program i"I 10 

pr r,r nt." hat an=-thu<lll~ thouµ:ht of a!'! pun ·I~ 
nunwri('al prohl,·m, in a\ i .. ual "a ~. Jars of li{1uid an· 
u .. ,,J lo, i.?>uali .. f• ,olum<• t• .. 1imation :md fraC'lion 
1)robl('m .... Sucre .. , partial , u<'<'t~ .. .., or failun · j .. notr d 
b~ a N.'orin~ :,,~:,,tr m :rnd .,ui1abl1• (' Ollllll {' lll :,.. 

I lo" to ~1·1 \rn rn•,oft 11!!:r~!l!!!b 

If ,mirt • a <Tt'tl it fan:1 holdrr and ,wu ld likf' to 
bu~ ('a .... ;•ttc"! of lht-. progran1, .. ho"n in 1hi-:id,,·r1i .. {­
nwnt ~ or if ,o u "ould lik<• lo kno" tht' at.ltln· .. ~ of 
~our m•an ·~t .?>IU('ki .. 1.ju.?>I pho ,w 0 1-200 0200. 

\lt1•rnati,f •h . ,0 11 ra n bu, 1lu·c;1 .... t•tt1~~din "f·th 
h~ ~('ndin~ off tlH: o'n.t,·r form lx·lo\, 10 : · 

\ ro rn!!Oft. do \r<·tor \l ar kt•lin~. Dt•nin~t on l·:,1:it('. 
\\ (•llin~borou~I,. \ ort lmnu, \ \8 2RI .. 

\I'"° 11-1• thi., form if ,ou "ould likf· to n·('("i\( · 
tll<' h 1rrf·n1 fn·f· \ rn rn '-Oft c'.atalO<';ut', 

Ple,1 .. f' allm, 28 cfo~ .. for cli·liu ·r~. 

"J."Cn·dit C:in:11 lold,·r...·lt·l1·phon1·01-200 0200 . 

llo: \ rorn.;ofL r /o \l"f 'h)r \forl..,•tinl!, l)i•nin1!1011 E-1:111·~ 
\\ .,flinl,!boroul,!k '\or1h.1,u-. '\ \8 ::!BL I 
Plf'a,f' :,,(·ntl nw 1h,· f11llo\\i111!:- \.''. .. :'::.h I ~·t~~~~.:~·-..u ... ! ~: :: ; ' t)I \\I l l\ l l lf\l .. : I;~~ I 
~ ::.: ~ ~~: ~ .. - l ' l ' I·, :'1~;:·: I 
J,.-. 

lt1I\I 

I ,·ndu .. r l'( )/ rlwqm · p.•Jahll' to \1·o rn ~1f1 l.1d. 
Or 1·h.1rµ1• 111~ f'rt"1.li1 f\trd . 
Card '\umbn 
, , ..... , ,, ......... , ..... , ,, .... j ll d, ·ld 

Pl,~:1-f' :,,i~nd nw tlw \ ro rn --0r1 luu c hun· 
\ :i mt• 

\ ddrr .... 

.. 101; I 
I 
I 
I 
I 
I 
I 
I 

H"Jl •h ' ..... '" • l",.!171,1 \\l\. ,.! l i Kl.!llli I 

ACORN SIFT 



Thinking of a personal computer? 
Try it first by renting from us. 

Yoo probably know just how much the right 
personal computer COIJld help you in your 
business or profession. 

But how do you decide on the right 
machine without making expensive 
mistakes? 

We have a very simple solution. 
See the very best personal computers 

and software in action at one of our 
demonstration centres. Make your selection 
and then rent your chosen system from us 
until you're sure you've macle the right 
decision. 

When you are ready. simply convert to 
a purchase agreement If the system isn't 
right for you, well help you choose a more 
suitable one. 

Naturally. you can continue to rent 
long term ... which may be financially 
advantageous to you. Alternatively. we can 
arrange leasing or. of coorse. direct 
purchase at the ootset 

However you purchase. you'll have a 
good deal with MB.S. And you can rely on 
unbiased. expert guidance from the 
computer professionals at oor centres. 

can in today. • 

Nationwide MB.S personal computer centres: 
London St. Mary Atx:hurch House ~ 
123CannonStreet London ECANSAX 'Q'.;/ 
Telephone01-6211122 (JimDuffy) 

Bristol 14-16 Baldwin Street Bristol 851 1SR 
Telephone 0272 277243 (Martin Allan) 

Glasgow Burlington House 
183BathStreet GlasgowG24HU 
Telephone041 -2485665 (Jorn Brown) 

Eton 11911ZOHighStreet Eton 
Windsor Berkshire SL4 6AN 
Telephone 07535 68171 (Duty sales desk) 

Warrington The Genesis Centre Garrett Aeld 
Birchwood Science Par1< Warrington WAJ 7BH 
Telephone 0925 822261 (Chris Moran) 
Wirksworth Blind Lane Wirl<sworth 
Derbyshire DE4 4EZ 
Telephone 062 982 -3120 (Geoff Dalton) 

For mon, Information telephone 
07535 68171 the friendly personal 
computer company 

~ 
MBS-ComputeB Ltd 
1191120HighStreet Et.on 'Mndsor Ber1<.YnSI.A6AN 
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