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David Janda remedies the undeserved neglect of this machine with a 
two-part series. 

Sirius Designing 20 
In the fin;t of th is thr«·pan 

SCOCJ: how l l "''Ol'b, H 
annota1ed 1na1omy; Spectru m's 
8 a51C; and the men behind the 

machine 

From John Dee , a graphics editor program called Grafic , to be used on 
the Sirius I in conju nction with the Graphics Tool Kit and Grafix 
kema l. 

J;Vi'.tilJ' t;f:I Modula-2 
Monitor Niklaus Wirth has combined his two 
Acorn plans B BC e:ii:lr-u -
othcncome up .... ,1h them, 
pog, 2; allchan,c 11 Tandy, 
porJ; A1an fceh lhc pmch, 
pog,4, all's F11r m Slough and 
London - reports from the 
Apple and ZX Shows, pog, j 

Random Access 13 
Routine Inquiries l & 
Mu: Phdhps ans • ·en your hard 
and 50ft qucs tK>lls 

Microwaves 18 
Inspirations on the One. 
Tandy, LX81. L)'nJI and 
Dragoo 

Gameplay 
St,oclrum 48 
M ayhem in the nuncr) "' 11h 
A h Oiddu~ 
Commocloro/Spec m 51 
A run for your ft'IQDCf tn a pair 
of Mooopoly·l)Jx:S games 
.,,..... 52 
Bre:alhc hfc into your machmc 
vr11h this bund le 

Readout 54 
Sptttrum JKoerams. S md 111 
Haw. computer ma1hs and 
1nlc rfaa n1 prn,eas- all 
under rev.Cw 

PnicramCards - 57 
Time Bomb od.s on 
IBCModelB 63 
Round 'cm up m Sheep Dmc 

Clubnel 69 
PCN meets the Chilte rn d ub 

Dato basics 73 
Your c,ght·pl~ gutdc 10 
buying 50ft ,rr,-are 

BiUboard 81 

Quit/Datelines aa 

languages Pascal and Modula into 
a new one called Modu la-2. Ted Ball 
is impressed with the first micro 
implementation. 

Orie-Base 
A package that makes a filing clerk of your Orie for less than £13 is 
interviewed by David Jand a. 

PCN PRO· TEST: PERIPHERALS 
Spectrum Printing/ 
Joystick Control 
A Centronics parallel interface 
that allows a print er link-up for 
the Spectrum ; and true two­
dimcnsio nal move ment with Flight 
Link's joys tick J6. 

BBC Speech Synthesiser 
Th e Beeb strikes a blow ror the Queen's English with a chip that 
encodes the silken tones of Kennet h Ke nda ll. Trevo r Jones reports. 

PCN PRO-TEST: HARDWARE 
Apple Acceleratio10_.- -----
111e plug-in Accelera tor II 
board from Saturn Systems 
puts a turbo -charge into 
Apple processing. 
Richard King powers up .. . -
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Outsiders pip Acorn 
Torch kindles 
CP/Mon BBC .... -Acorn has b«n bea1cn by Torch m 
the race to pr011Kk 1hc much · 
. ,,.·ailed 'second pro«UOr' fOJ the 
BBC M x::ro 

Thc Torch offcnn1of dis.ls and a 
stoond Z(l) proceuor runn,n a 1hc 
Torch vt:BtOn of the industry· 
standard CP/M operating S)'Slt m ss 
no..· widely ava, labk. I ronically , 11 
1ncrcasn1hc111r11ctionsof1hcBBC 
MICTOII the TOt"ch 'Hxpcmc 

CP'M operating system$ seem to 
be the oom1n1 1h1n1 fM low-cmt 
mKfOI. They arc alw1Y5oommgbut 
rarclyarnvc 

8t sidc$Gru ndy(1tt J«>ryJ"llr J) 
Camput cr's Lyn.JI is anolhcr plod­
der m the CP/M stakes Lynx 
owners "''ere promised a CP'M 
UJ)l.radc as one of the fflllJOf selhn1 
pom1s of the micro 

The BBC MK'ro ,us designed as 

Acorn'sZSO 
due in August 
MMe l)O'l't'er shouldbcna1labk for 
the BBC Mode l B 1n August, "'hen 
Acorn saysn v.111 launch 1woadd-on 
processors-a 280 (M1round £34.S 

an expandable 1)'$tcm , but Acorn 
has b«n nocoriously slow to come 
up,,.,th the l()Ods. 

Torch" sow n mlCfocomputcruscs 
a BBC board as its UO l\a.ndlcr and 
n.insa,crsionofCP1M (CPN)ona 
second z.80 prooeuor '<fl'ilh I foll 
64K RAM 

Wh at To,c h has done 1s take the 
non·BBC par t of its Torda mtcro, 
minus the commumallJOnS hard· 
ware and sohwa rc. 1nd packa,e II 
asanupv,adeforthc BBC For!780 
plus VAT you ,et 1111,,n 400K disk 
drives plU$ a 280 card 11a11h RAM 
"'h,ch S()tS nuo tht BBC under the 
lid and tS cabled to the Tube pon 

FM a round £ I.SOO you can put 
loSCthcr an 1mprCUtvc CP M S)'S­
ICffl - 099 ror a Model B. 
{l(X).£300 fora cok>ur moml M, .£9S 
for I disk mtcrfacc and £780 plus 
VAT for the Z80 pack 

Tluu«ms torompa rc ff\()fC than 
favourably lli1th the TMch ,tsclf. 
,·hte:h rct a1h11 l2,795 plus VAT 

PCNw,11 l>ro-TestthcTorchZSO 
pack mmuc 16 

anda6502 forabout £2JO.v.·1thapp­
hca11ons sofl v.·arc throv.n1nfrcc 

The UIIIU wtll each ha ,"C 6-iK 
RAM Speed w,11 be 6Mtl z (or the 
ZiJOand3 Mllzfor the6.502. 

These units. when connected 10 
the BBC's bu llt-,n 6.502 J)r()«SM)r 
using the nowktcndary Tubc, will 
p,·c ,cry fast l10 and ,ncrca,e 

Now for a cassette backlash 
Dra,gon Da1a 1s buckmg I ucnd by 
mov 1n&l"''lf fromplu1·mai rt ridae 
§O{t"'<ue 10 more caucnc·basc d 
proerams 

The m1roch.1ctl0fl of a mld-pr,ce 
ransc of cassencs. ,1 says."" ,II spare 
)'OU from fork1n1 out for the fflOf'e 
expe nsi,·e l)'J)C of ca rm dgn Cas­
sette 50f1w1re v,111 be priccd at 
l4 9.S, £7.95 or £10.95 

A spokcsv.·oman said: 1'hc fa1rl) 
hefty proe,ams ,·, II ~till be PfO­
du«d on canrid aes But "'e relt ,..c 
had to mal e th,s ll'IO\'e because 1he 
user prefers us.n1 C&S!oc:11C 50fl· 
ware, because 11'1chcapc r ' 

Viaoft too has exprcs.scd IOfflC 

doubt about the fu1urc of f)tu1·1n 

software. A spol.C$fflln said: ·ir 
.,,·e're 1alk1ng1bout II Vic 20. "'ho" 
aoi n& 10 ,nvci.1 • third of 111·hat he 
pa )'S fM h,s mach11)( on • 50(1warc 
paclage? We don't behcvc there ' ll 
be 1111, 1n1 towardt ca rlridacs ' 

On the other hand . Tcus lnstn.a­
ments has been mo,·ina ,n the 
pl1.11-m d1rCCll()fl bcaiac II s.ays II 
offers better value for money 
Richard Mann ol TI said: 'The ltSC:r 
ge tsbe1tervaphics-and1t'sfastc r 
and easier to load' 

Both S,ndair and Arorn Ki: 

e1nnd ics H a 100(! idea and ha,·e 
Jum ped on the bandw-aip They 
•1 11 produce packagn ~ II) 
(PCN , UIUt' 10 & 11). 

Halfway to Tomorrow's Office 
Soft111-arc suppl~, SoSor1 IS 10 put 
money on the Commodon M. v.1th 
the promise of a 1C11lcd-dov,n 
,·ersion of 11.S Tomorrow's Offict 
database-cum·applica tlOfl-gcncr­
atM fMlhc M 

But SoSoft ,~ hcdg,n& its bet s. 
v,1th versions foro1her unall micros 
planned, u v.·cll u • ne, , ·eBK>n o( 
1hc full-blown package for 1he IBM 
PC. 

The IBM ,·ersion boasts multiple 
fik-handlina Ind bu1IHn IJilRsaC· 
lion handhn&, pl\1$ the ab1l11y 10 wt 
up command stn np "'hlCh can be 

run from ~r menus 
SoSoft.a)'S u·s hopin11odose 1n 

av«mc nt v.1th IBM under 111h1Ch 
the a,, Blue Whak 111111 dis1n bu1c 
thcpacbge. And11'sal rcad) found 
1t~lf a US d1s1r1bu1M, Profewona l 
Softllllrt: 

8 u1.ofcoursc. none of the~ will 
be on offe r fM the d1~-based 64 
,·ers.on , "' hich ,s tobesoktasMKTo 
F1lcr bl. fMa rovndthc U,Omark 

' It will be ROlli here as po"'·erful H 
Tomorrow 's OffK:C. but the basic 
pnnciplcs will be the same: sa)'S 
SoSof1 chairman Nt1l l-ltv.111. 

Kenda boosts disk system 
A disk fihn& i;ystcm that looks 
Mrccts 1head of Acorn's orfcnng 
fMthe BBCMicro"'111be launched 
this month 1n rt:sponsc to 1hc 
compl a ints or Acorn uw:rs 

And Kenda Soft,'trc's Disk 
Manaicmc nt Fihn1 System 
(DMFS)rould mean fflOfC tha n Just 
an imprm"Cmcnl 1n the apab d1hCS 
of a BBC system "'~1hd1sk dn, ·cs. A 
1h,rd-pany operat ing system could 
help ensure the k>n1-1cnn survl\"al 
of the BBCMicronAOOfn 1urns ,u 
111en1ion to the l)(W Ekclron. due 
ou 1,n August. 

'The UK>rtconunp of Arorn 's 
sys1emssof1...-·uc ha,·cca11scdmany 
frustra11oos - DMFS fflOlli'S what 
you can do about 11 'Acorn had 
noth1ns to do with 11.' said Kenda's 
Alan l·IMl)( r. ·users asl ed us 10 
develop the i)'lte m • 

Mrl-lorner says1hcsys1cmw11lbe 
cheaper than the BBC1 verMOn, 
which isll09.2S. 

mcmoryconStdcrably . ThcZSOv.111 
enable the BBC to run CPIM 

A 1.1n1tv.11h6-iK RAM ,.-ouldghc 
a total of 96K RAM. bu1 the 
chances arc thal Basic •-ould have 
to be copied mto the add-on , 
rcduana the total capaa ty. 

The launch da 1c depends on 
"'hen the software 1s ready. a nd I 

' DMFS dotsn't l'CSlnct the num­
ber or mes you can have on d,sk , 
v.h1Ch is a ma_JOf dcfK."1Cncy of the 
Aoom offenn 1.' he adds. 

The prc~ntdisk fil1n11ystem fM 
the BBCaivcs you a mu: imum oOI 
files. w-tulc the DMFS aims to 
pnmdc efflC!ent use of dtSk space, 
also lcnin1you call up files you ha,c 
erased Us1n11he88 Csystem ,they 
uc gone (Of p)d once erased. 

'The file suucture ,s CP 'M OOfll· 
pauble. cnabtin1 DMFS to read 
CP/M s:1andard disks. Thi s fits in 
nc11ly ,·1th AOOfn's p(111ns and 
Torch 's rcahty ,n add m1 CP,'M to 
1he BBC,ystem 

DMFS 1llolli-., fik names or up to 
cl&,ht characters plus three quah­
f~rs.and u can bc u~don ,uownor 
ak>ngsidc the present DFS, allow· 
ma transfer of files betv,·cen the tv,-o 
S)'stCfflS. 

Kenda Sof1ware IS on 0703 
869922. 

spokcun an u id that the launch 
time of the Elect ron. al§O 1n 
Augus1. tJ 'pure ly C01nciden1al' 

Meanw hile . don't JCI too Cli· 
cited . AOOfn was prom,s,n1 the two 
add -on proctssors for August last 
)'Car. 

And the Tube could be the most 
aptnameeverchosc:n 
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All change in 
Tandy revamp 
11'1 all chan1c al T andy v,111h 1ht ablt N ttc r,cs. A bu11Hn JOO baud your £.50 Ja\'1n1 to buy 1hc T RS80 
launch of three ne w J)fodocts, 1hc au1o-d1a.l mode m will l,l\"C rom· poc:kcl compute r IV for £49 9S -

Mt .r s ,.._. ~C:i of two c111511n1 ones and m~u~,~~'=: ~~1~ TRS80 '"';..;~:t~o~~u:~;s 
IJ C..,WliiNtMtpt Junc18shouklsccthclaunchof Modcl I or the TR S80 pod. et hc ad1n1 upstream 1a.·11h l.iia, a nd 
The: <i,iy or 1hc games machine the MO<kl IOOponablc, thcModcl computer I. forsct 11- bol h l\a, ·c Commodore. Y.hich s«ms 10 be 
corntt h 4 and later the MC-10. a wnallcr been d nrontanucd. The poctct rcad unJ for the ~ ·er cchcloM. 

Kcyboards tha1w,111um bot h1hc \CrstOfl of the Colour Computer compu ter goc 1hc elbow in Apnl . Tandydonnocappurtobe1a k1n1 
l ntclhv1§10fl and Cole<:o games Anc,:pansionun,tfMtMModd l ll while tht Olhcr was ph aSN oot 1n anyipCCificdarcc tton. 
mactuncs into home romputcn arc at un~r £700 11 aho prom ised lka:mbtr . A Tand y q,okcsman Richard Ford , manaa•n1d 1rcctor 
10 be released at the Consumer The Model 4 ._,,11 feat ure a new u.d Chey had been 'w pcrscdcd by ofconsu ltancy MterOkarch.Ntdhc 
El«tron ic:s Show 1n Chicaao 1h1s C PU board. 128K RAM 10 r\ln l«:hnoloa,ICal M.tvancc:J' ftlt T andy Wa.$ a1min1 a1 as larac I 

w·ed:. C P M Plus.1Mw keyboa rd and1 n Tandyt!icumn gpncn.100. The massofpcopkM possible 
Thc long-aw 111cd keyboard fo, 80X2S screen. but 1hc pnce IJ not TRSSO mockl Ill has been reduced Russ Nathan. mana eing d1rcaor 

M111ers lnt elhn s.on1all'IC$u n11- ye1ava1labk 10£1.ffl910£1 .299 . ... h,le1he:modcl of market re~an:h firm Ron1cch, 
codc· n amql 'The u.,C:k.y'- has 1he: 1llC Mode l 100 11 romp:uabk to II is£1,999asopposed 10I.2.,tfl9- haddifferenl ldcasconce rn,n1Tan · 
fee l a nd look or Tandy'1 Cok>ur 1hcEJ)§Onl lX20 andcome:sw11hup dropsof£400and£700respcc1wdy. dy'sa, ms. 
Computer and features 49· .. eys. 1 to 32K of RAM. mtegnitcd LCD The TRS pocket compu ter II 1s 1llc y s« lhcmsclvn ,n !hoe 
SJMCC bar and an £89.98 pnce tag display .,.,,h c ,gtn h ncs of 40 now £129 9S. lhc J)(C\ .IOUJ prtet busif'ICM mark.et ralhc r than thc 

The pooe CO\"Crs boeh 1hc clla rac1crs and inte rnal rechar ge- bcma £179. You could alw'11)'S use home one,' he said 
k.eyboa rd andthcComputerAda p- 1--- ------=--- -e:-------'--------- ---
;~:,u.~::...~•;.;.:;';!' ;;;;.o ;~ M·1cros repr1·eved 
the keyboard 1h,en plup 1n10 1hc 
adapt er 

Mand has also rd cucd a num · ly ltat,II IMcnft gadet for 1he m1d11nc but I am not desi&ncd to replace 1he 4032 ,n ' 
bcr of othe r computer pcnphc rals 1llC Commodore Compute r Show prepared to .ay "'hat they •111 schoob. 
for the Tnte lhVHion. 1h1s • ·cckcnd lhoukl finally 500ldl 1nvolvc,'said Mr Baxter . Pcoptcv,ho ha\'es«nprototypcs 

Tliey include: a pt""opam cxpan· the rumours that Commodore n He •'11s aho keen 10 dispel of the 1TU1Chine ha\e e nlhu scd O\er 
dier 10 add mcfflOf)' and an Ex· droppi ng1hd00and700modcls. $UJl(:Shons tha t the company was 1hecolourarapt11 cs Equa llyanrac· 
tended Basic to the lntclhm,on The compa ny confirmed th1i e ithe r scnppina the 700 (PCN, 11vc1sthcrumou.rcdsclhn1pncc:of 
computer. 1 computer cassette "'eek that 11 llad COMM.kred with· i.nw .S) Of planning a relaunch . around UOO. 
rcrordiera nd a mUS1Csyn1hcsiscr d rawin1 the 5'X>. ·ou11hcrc .... ..s 1llcre arc no plans 10 make an)' ~ ------- --1 

Meanwhile , !he soon-tO-bc·rc· wch a heavy dem and fO< ,11ha1 v;e ehanscsto 1he 700,' Jaid Mr Baxi er . 
lcascdColcrop mesmac h•M( Pff· dcaded to con unuc v.·11h 11,' said ' In fact thc mx:huie v.enl 1n10 
Tu1N 111 PCN, IJJu~ 1) 11 also to John 8axler . Commodore's productJOn this "''tt k .' 
havcacom pv1er ke,·board markc11ng ma na~ r. ·Dc alcnwcre While emphatic abou t 1hc 500 

ll sU Kd1stnbu 1orishin 11n1aun nn1m 1 us up as._1n1 for as many and 700. Mr Baxter was less 
84-key,fulllnvc l q•e rty keyboa rd machmcs u we had left bcca uie f0Jthconun1 about plam fo, new 
•1lh a bu1ll-1n dot-mamx prmter theyr cckoncdthc ycou ldscll evcry mach1nt1.Tht:oo ly mad 11nctha1hc 
and 48K RAM for under £100 Bu t ooc ' confirmed would be conun1 to 1he 
Coi«o has launched an 80K com· Commodore now sees a bngh t UK IS a ponable YCBIOfl of 1hc 
pute r •1lh detachable ke)board futur e for the 5'X>. cspca ally m Commodore 64. 
and pnnt cr for $600 at the CES ,n sacn 11ficand technical 1tSCS.bu11111 Al~ m the ptpchM could be a 
Chktao. so ,1s ' \.:eyboard' for the not prepared to d1SC"Uu v.hat de· new teachers' Pei It w,11 be a 
game, unu could 1n filCI be a ta iled plam 11 has ,n mu\d 'We arc repac kaged \'e rs.on of !he 64 ,01h 
cut -dov,'TI vc:1"5.!0n constdc nn g upgrades and do•n- built ,n rok>ur monitor and 11 

Newbrain CP/M at last 
The advance auard of 1he CP M 
NeW001mh.asappcarcd 1nLondon 
and you should be able 10 buy one 
thu summc r . 

Tv.1l London Mores v.eredcmoo­
s1rat in1 hand-built sp:tc ms last 
"''ed. GNndy Business Systems' 
Ke11h Bcvcrton satd there were ten 
1y:i;term 1n CXl'litence. 1'hosc first 
two ire reall y ,nveS11ga1ory f<H" us.· 
he satd. 

Mr Bc\cnon said this mo,,·e was 
tocnabk the Ne.,.bra1n 10 run some 
CP' M soft•arc packa&CS • ·nhout 
fflOW flCIIIIOf'I Some packascs Iha! 
don't conform lo the protocol .,..,II 
be adapted 

• 0on·1 buy a Commodore 64 
• ·ell.not 1h.smon1h.any..ay. W11t 
un11I nett month. v.hcn 11S pncc 
should drop from the current £34S 
to M>me•hcre under .(2(X), and 
1hcre should be more 50f1ware for 
11,100. 

Commodore n aboul to JO nat 
out 10 push 1111Ci111cd·u p VK: 101he: 
frontofthoe market, by~ash1n11hc 
priccng htdo•·n 'We•an1101ellas 
many 64s next C1mstma s as v.·e Wold 
VICS last Christmas .' a ~pokcsman .. ,. 

Gru ndy II on counc to produce 
l.750S)-Slcms by early Septembe r, 
hc said, bu1 advance orders •111 
accou nt for most of1hcsc 

'The system soClware .,.,II •ho 
1ncludc a 'con fi1ure' pr C)l.ra m 
"'hach •· ,II 1hcore1ically prO\'idc fo, 
any 8-btt CP/M mac:hme 's disk 
forma t tobe read by the Nc•bl a1n. 
'You .,..,II be able to re-cunfig ure 
dn ve 8 lo read any disk f<H"mat,' 
satd Mr Bc, -enon 

The mm1mum Ne• brain CP M 
1ystem,bl.11ltaroundamodc: IA,w ,II 
ros.t £603- fo, th is you get 32K of 
RAM and200Konafloppy. A96K 
syste m •i th t• ·in 200K floppies will 
COii £998. 

C01918 ·--Tw. CNW ._ ... ._.,._.._ ... _, ... T_ 
_.._....11.'2. A .,.._ .. n..W ......... tllaltlletlOWeckMII 

The ten prototypes match •hat 
will be 1hc prod1.1c11on mac::h,nc 's 
.spcarica11on almMI romplctely 
But Grund y .,.,11 make minor 
adJUStmcnts to a RO M chip . 
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VIEW FROM AMERICA 

I ' 

Another spot 
for Ladybird 
A new kind of atncr111on pp IS 
about 10 open Titose of us who 
g.rcw up w11h Lad)bnd boob arc 
goma 10 be succeeded by a genera· 
tJOtl ,,o...,1n1 up on Lad)btrd soft· 
v.11rc 

Ladybird hn ,omc:d fo«a with 
ano1hcr sptt1ahs1 ed1.Ka11onal pub­
hshe r, Longman, 10 produce a 
5CncsofasM:llc:-~scdeduca1M)nal 
soft,,.,11rc: for pnmuy SoChools. The 
proeramJ will run on the B BC 
Model 8 and the first four "''ere: 
uMc:11cdlutvocd:. 

Although 1hc Dtpanmcnt or 
Industry has offered pnmary 
sdloob a 50 per cent subsidy on 
micro S)'Slcms, 11 ,s v.idcly fell 1ha1 
there tSa <kar1h of Jood sof1warca1 
th 1slcvcl. Lad)btrd. Yth.C:h &a\'C you 
such dcathkM pr ose as "This IS Sn 
Waller Rak,p. I-le h\·c:d a lonJ 

11me a,o' intends 10 step into the 
breach. 

Thc fir:.t orfc:nnp try lo make 
lcarn,n1fun. 

Rally I and Ratty II offc:r practk:­
al. useful apphcattOM an maths. 
dcahnJ v.ith 1hc lund of problems 
)OU m1ghl r>ttd to soh·c each da) ' 

Tc:mbk Tales k ts you crea te 
your O'#in monsters and ,,a nts 

In September Junior Malhs, 
BaSH: Nu mbe r Help, Othe r Worlds 
and Jun,or Enghsh arc due ou1. 
They arc cxpcc1cd to be the same 
pnoc as the current prns, ams -
£11 45, oompk tc 11n th teache r 's 
notct and pupil's work c,uds 

More programs arc due ou1 each 
Spr,n.g and Autum n For more: 
,nrorma1,oo ron1ai.1 Lad) ·blrd· 
Long.man !\hero Sort .. 11re on Yor k 
(0904)2""ll 

Jtlly Oarkc, lf)Okcs._,oman for 
Capttal. ,ucued 1hat you should 
la,·c w1th1n the 45 mile Capita l 
rad1\lS ,n order 10 be con!.ldcrcd . 

Thc.SObci.lcn1ranlSw1llrcoc1,·ea 
1111'0-day computer 1r1,ning course 
1n Ba.sic programming 11 Capital 
RadK>, and the fflOiC prom1sen.g 
11udcnu .... 111 aoon to the lmbuoon 
summer scho<N for 1wo .,.,cckJ to do 
a ru.nhcrcomputcrcourse u 111·cll 1s 
each rccc,v, na a free rompu1cr. 

Dc ta11ioftherompc lll100 can be 
heard on Sunday between 4 and 
5pm on 194 around London. 
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Sinclair packs Palace ., __ 
A1.u.m11hchca1otaJ11ncw111mcr·s 
day. mott than8,0CK) people packed 
1nco Aktandra Palace for the 
Sc,·enth ZX M.crof 11r 

II was • ,c,od day. dra•1.na 700 
pcopk .ore than ltit ~&r and 
Mike Johnuonc. orpnrwr of the 
fau, u,d 'Peopk •-ere pk:l!Kd to 
h.1,..: abtt more"f)KC 11 thli,enuc 
In thcpastshovis ha,·c 1cndtdtobe 
• btt too cramped 

'Th11 fair hH been to Mta.'Cnful 
1ha1 •..: arc ptannina 10 hokl another 
a. II the Akundra Pabcc: for 
AUJUSl20 

1k fan anractcd nooccs and 
bolfim•hocnmmcd1hc288narh 
lt•n•S1nd1nuscn·r,cldday•·11h 
add-ons and sof1•1rc for lhc 
111>l1n1 

Amon, the 148 exlubi1ors um· 
pha1y •• tllic Mme of the pnt 
F« 0.9:S I a,mpany called Sol· 
teKh WII Klhnt a Cmt<>lft 
Keypancl Kit for the Sptttn,m 10 
end kc)'board fumbhn1. Each l,t 
C'OmC5•1th I Oman black ken,ancl i 
Pus I sheet a,n111n1n1 more than 
140 Kif adhts.\'C COlnfflaftd Labels 
pnnt~ •·ull wonk and J)-mbok 

Miao-\1)1.e's ttand •.is anothc-r 

Apple alive 
and kicking ........... 
lbt Ar,,k ihow ,n Slouih •-a1 
ra1hc, a qutet affair °" the firM 
day DOI dlll 11 •-- poorly 
111cndtd.J.atha111•-.·rninc,td' 
tothctradt lt' s1mu1n1how1n.1ny 
'dc1lcn' arc below the- asc of 
cn m,nal respons1b1hty. though 

As ror the Arf'k 11wtr. u·, not 
only af,,·c, bu1 lK"'"I tuudy So 
much lor lhe pcruinul rcmar .. , by 
1hc•~ted1hat1t·s·ou1ofdatc' 
Of"k>n11111hctootll' 

Se,·crat 1ntcu1,l1n1 1tenn •ere bn 

d15Pay. and the moM iruern1,n1 
one .... ,actually Rov,n 1n specially, 
fromCahforru1 

l1ws .. --.. ,he \',Jex Ultra1erm. a 

- nc-m rron the compan) .. hdl 
produ«d 1hc 6n4 MkotwM ard 
fOJ the Arrk. and thm st.an~ a 
ffll)OflfCnd 

Iii la1cSI produi..1 ,~ ea rned by 
Pete & Pim Computcn. and P & P 
•'Cnt to the upense of ha\1ftl a, 
oouncr bnnJOIIC O,.'CJ 111mved 1n 
the- llllddk of Fnda y ahc-moon. 
dlrffl rrom 11c-11hfO'a and •as 
phtgcd into• •-a111n1 rnadt111C 

Al)pe users ha,e become pretty 

btMi about - add-Ons •htdi 
n111ke thctr comru1en do amazu,c 
ttltftp. bur thtt OM looked IIICtt'dl· 
bk hupnc a screen •tth 24 rows 
of ltJOCQNmM 

Ofcovne.24 ,c 160meamprcny 
wnall kncn. but 1hcre arc c,p1 
othe r modes. cadl •1lh m\·cne and 
nonnal as •d • hlsh-llsht and 
kl--ltp1. PM Pf'I*, Defnt.1icty 
In 'uhn' add-on. •ha:h -11 br 

K\IC'llol"IIOOII 

Another ,nu:restm1 dc,'lCC ... 
1hc Gc ntt S + :Iii h1rd-d 1sl l)"Mem 
Th11has1mno"1blc~\tbcartndfc 
•hichromrtc1el) solns1hcbacl.i,p 
~.butthepn«of0..885•1U 
ha,..: IO drop brfo.-c: 11 P,M Wide -... -Se\'C'flll oomr-nttt wert plua,na 
ntt•orlung 1)1itcms, but r11hcr 
dcil)Cra1ely 

'Thctoft•,.are front .. -asdcfin11cly 
~U. there ..,.._-, mlldl ftC"a 

"uff. and of 1ha1. IIIOil •• Amcr­
lCU \\'bcre atheBnt~taac. 1ror 
soft• .. rc •-c !war 10 Much about" 

NlrllllZl, •....._. .... ...,_,...,_.Zl ...... t,,,twrt.w , 
~ .. , .... 11 ........ 111~1 .......... 2.111 CMrldlr.,.....,....., • .._...,......,..._..,...,,.......,.. .. u 
.._, .. .._._ .... .,......_.._.11 ,c412.51,, .. .....,....._ 
... ~ .. a.... ...... ~ tMsst 20ll31 . 

ffl)llJpukt.ch,pla)1-,111ccap,abt­
l1un ol an .:oustJC rnodt:111 cuunc 
09 60 UMnl 11 )'OU can rommun1· 
cate dau1 bc1•ttn compa11bk uscn 
Oftr lhc normal 1ckphonc ntt· 
wo,l lndudcd •1th lhc pa,cka,,c It 
mtnu-drwc:n IOft•&rc. C"abk1.and • 
12-,nonth •-.rnnty 

On ~re'i stMd ra-o new 

modules '°' IIJ npans,on !iystem 
•t1i,erconvttw-an80<olumn dot· 
m1tm: pnn1cr dmc, Pcncon 11 
£<411 7S. and • lhrtt·\'Ottt musac 
J)ntha.ascr. SonYi al UO IS 

Ot,a,d;.•acttOft •TIW ffiO'U C't· 
atcdl) at m.r.dl ~)'Hiii _.. 

,o)'IUC'tintcrleccs AOFll.lldwarc 
.._ w1.J.Jn1 1 procram.m.abk JOY$­

hck interface 11 £32 ~ .,h,c:h II 
comp111Nc 1101h all pmc, . And 
CambndJe Compu11n1 111,a,5 offer· 
u11 a unular producl '°' £2l, 

()n the f'iallcr St.Ind. IPJMI the 
hustk aod buJak. .... • oc­
'pnnlerfacc' lor the SptttNIII For 
04 9S a,nd 09 9S you Clift buy 
RS2J2 °' Ccntronia. rcspcct,,·dy 

For the ludJ the m1m 1inr.1Ctt0n 
._'"H the banp, 'f)lall Ind laps 

00ffll11&from10meoflhe bi1nama 
,,. PfflCI sudl •AmcCo,npuun, 
R(lfflj"· JRS and \11kro-Gcn 

PCN Charts 
l'C'iO...-U~ tlwrlK...tfale/tlwlK ' 1bat ..... .ac.... l'lllh: 
,.....,....,. .................. lhe ldi )N ._...._., ............ N°tlw 

t'NMff ; It don ... lak. .-c-c ., ... enkr .... cllft ... c-c 
•,-k-ontyerdrn . Tllh•edl: '1flp rn .a.o.11wn•ntbttfll_..,-,.lnld 

hi •M ••~•ttk ptrtod ttldina •• e •ttlu bd'on publitatio. dltt~ <hi 1hh 
n.w JuM I0 ), 11nt hcMch 1ru tcUtht»t ory kl hl th .llrtttli bct• tt• May IJ 

UNIM1y l7 . 
~lactr.l,aw pl'ittlqllOM'd an few tM ... Mah _..Nd WMk \AT. 

• .,...... , .. 11wrc s (:'Mrtj1i1mllf4l ,.,..l"daiknMC1c1tti1tn 

........... tlwNNC ry ...tc--,.ilfd llf \tR .11.LNdN. n., • •k 

·~"ff}""'1fflllt~•M .•• •••ldllw 1lwlfTe'a".1i.~11w.,. 
a,IIMI ,.._, of dw bitlt-tdkff. 

Top T-'J 1191 to £1,000 
MODEL PRICE DISTRIBlTTOR .. 1 (1) Su1cbu Sptttn,m ""' (SI ) .. 2 ,,, BBC Model B 099 (AC) .. ' (2) Stncta1, LX81 (<0 (SI) .. • (J) Onc: I 1100 (OR) .. S (10) Orap:\2 OOO (DR) .. I (') A1an400 {1:lliO (AT) .. 1 (7) L)u48 =· (CA) .. • (8) r,,inl'f.utA il2ll (GR) .. • (6) Commodore- \.'.c-20 mo (CO) 

T 10 (9) AtanM I UOO (AT) 
• 11 (II) Epson IIX ZO un (EP) 

A 12 (IJ) Sha rpM.lMA t.149 (S ii ) 
4 ll (14) Tcn,1199 £1~ (TI) 
A 14 (19) Cobfr Gcn,c (.U, (LO) 
A ll (-) r,,illC'.Offll t.149 (U) 
T lf (12) Commodor~6,t L\.&~ (CO) 

• u (t6) Sharp PCl.-.00 mo ISI-I) 
T 11 (U) J11r,.1erAcc: ('lO (JU) 
T lt (17) Afl(lte llc .... (AP) 
T 20 (18) Acorn Atom (174 (AC) 

To,T• £1,000 
.. l (J) °""""'' (UJU (OS) .. J (I) Stmal Q.1~ (ACT) .. ' (7) Arrfe Ill 12.7'0 (AP) .. • (4) IOM PC' n.m ( IBM ) .. • C,) Commodore IW2 £1.129 (CO) .. • (2) Oh,ct11M20 Q,7S,1 (OL) .. 7 (7) S.._.nll 12.0,0 (IC) .. I (8) IIP~ (1.'41 (HP) .. t (-) Sanyo MOC ICOO (I.I~ (SA) 

A It (-) DCC Rainbow 0.714 (DEC) 



More micro cuts 
P rice's arc ron tmuin J to tumble 1n 
the baulc of 1he pncc-up, •11h 
On e, Alph a Micro and retailers all 
,otn1n11n 

Stnchnr has been scll,ng the 
Z.'<81for0995foraboutamon1h. 
but Green s has cut 1110£29.99. 

Dixon s hills turned 1hc Te.:as 
Instruments 99 4A 1n10 • sub-£100 
S)1.tcm """"h an offe r that includes 
acces50flCS supposed 10 be 11o-onh 
£56. For {149.99)0Ugt'tlhc99 4A , 
TI ,oysttcks. Teach youBClf Basic 
a nd1c art rtd1ecarry•n 1 four gamc::s 
EIK•hc re on 01.lOftS ' shtl\· n 
you"U find the Dragon 32 11 
£174 99, the Alar • 8((1 at £299 99 . 
the Vic 20s1artcrl11at£139 99 and 
1he Commodo re 64 at 049 99 

One is mounting a summe r ulc 

from Jui) I 10 mtd·Scptcmbt r, 
otrcnn& a sof,.,..,irc package free 
with C\t'ry 48K machine iOld For 
£169.95. )OU'II gel the micro plus 
lapt:S on llomt Finance. Tuch 
Youuclf Daste. One Fl11h1 and 
Mull, Game,, "'hteh the comp.in)' 
says1rcwor1h£40 

The 16K mode l. v.hteh should II 
last reach oudcu by early July . ""111 
alsorome "'11h a sof1111.arc pacla&c, 
1h1s t1mt u ,llt('d at £.JO. h .,..,II 
cont.am Wptallons of !he prot· 
rams produced for the 48K The 
16K deal IS £129.9S ~nd bot h Iii< 
One and ZX81 !iCII through W II 
Sm11h. Dnon~. Greens . Laslys. 
MK'ro C and Spectrum Cen u cs 

Not 10 be outdone . A lpha Micro 
has 1nnounced • 33 per cent 

Tri-compatibility means 
switchable software 
Arc )'OU and you r m1cro tn-oom - Vic 20 and 1hc Tnas lns1rumcn 1S 
pa 11bk? Don ' t k>ol. ror ps)·ch,a1w: T19'J '4A . 
autdancc )Cl. ifs JUSI a nc,., Cosm1, 1hc Callro m 11n rom-
approac:h 10 50f1v.-arc packapn1 pany 1ha1 11 be hind th11 m1rkctm1 
th.iit hasshppcd O\cr from the US. ploy. also has three new artade-

Tn-oompatibk means that a l)l)t&•mcdor1hcA1anmactunc -
packagc can run on three chrkrcnl Sp.dc r lnvas,on, Mcltdo,.,,n, The E 
l )'J)C$ of m.cro - each taSKtcc Factor a nd Plumbou s at { II 95 
holds a d1ffcrcn1 program \'Cf'SIOI\ each 
for each machine All you l\a,·c to Fun ... ·arc, another US comany. 
do11tochoosc thcn&htprogramfor has shipped 1n IOfflC non-,·K>knt 
your mactunc and load as normal 1amcs for 1hc Tl99 4A 'They arc 

FOf S1a1tcrs !hot first rcknc or RabbuTrail and ll cnhousc,botha t 
tn-oompallbfe pmci IS ca lled .£29.95. 

reductton 1n 1he prlCC' of the 
AM·IOO-L. This 68(XX) N!ied mK'­
ro,a1mcdatbusmess.profcssto.u1I, 
SC1Cn1tf.c and educatt0nal u!iCrs, 
\lo1ltS('lla10 .S6 l ins1cadof£S.341 

But generals.ales manager Dand 
Ford .... -oukt not be PfCSSCd on the 
sub,cct of future price rcdocuons 
·we ha\ ·cn"1 got plans fof' any 
fur1hcr ~f.c rcducoons II pre · 
wn t , but pr,ccs arc d«:hn1ng 1n the 
industry all the 11mc •• he satd 

Alpha ~hero ,s based m Slough 
on (07S3) 2821922 

The m.cro 1ndustry"s reactt0n to 
the pnca' helter -skelter has been 
mixed One a nalyst dcscnbcd 11 lu t 
""cck H 'suleida l' but another said 

Adman natter 
The Chatterbox speech synthnuer 
for the Vte 20 (Pr<>-Tt$t~d PCN 
M,uch 18) has undcr,onc a facchfl 
and pr,cc chanac under its new 
d1smbutor - Adman El«tron tCS. 

'The ·Jac l-,n·thc bot' lose> has 
gone 1n favour of a S\lo 1~ new 
design Thcnc.,., box issimplycallcd 
the Adman Spttc h S)nth<siscr 

ACCQfd1n1 to Adman, PCN's 
P ro-Tc sl h1Jhhit11ed design pr ob­
lcnu ,n the documcn111,on •hteh 
ha,c sin« bc:en rw,r.cd 

Thc bes t nclll'5, ho'A,·e, ·er, 1s that 
the unil has been reduced tol49. 9S 

Acrord 1ns10Admanspokcsman 
Mtek Shorrock there 1rc many 
apphca,ttons JUSI wa111n1 10 be 
'a n1C"Ula1cd" I le sta a b!J future in 
lhc cduca11on field (spc lhng pro-
1ram s )and 1n 1alTIC$ 

Adman El«tr omc1 IS on (0&23) 
62642 

Azl«Chalkngcrat£12 .95fort~ All packages arc l \-adabk: from tulDIIDClW-....,.,__......,..__.,lttttWI"~" 
f-"-"-"-""'-•_n<1_aoo_._c.m_modo __ .. _·,_c_,_.,_ .. _,. _,,._02_,_.,_so_S2_'6J ___ =::=~~_:-:-.,:-=:=._~·~...=!.= 
Commodore .. l~or;,~;c~ro!nhcv2"~0:~= =:!!: .:."s:::.:::.=;:.111ai:·::...~i::.-= 
modem is :!~.!t",:*.;!,~,~~framcsand :..u:-::.:::::.::.=..2.t.-==:=::=:-,::-..'.: 

'The hardw,rcd dcvtee, a d1re<1· • ~ ....... . lWI.., flf CIW'N CNtlllt .._ U. tJ11t• .. tdNIY 

now on show =~ ~=l~~ss,~u~~c~~ f---------- -------- ---, 

Commodo«6'0,m .. 11bc,ble10 ........ from Commodo« Th< Old orange on buy a mod(:m to hool up to Prcstd rompa n) 1s alw CICK'ls.dcnnc a 
1n ear ly aulumn rnockm ror tht: 1(X) machine 

The modem on a ch,p workJ You can get a Mteak prc"·,cw or 

::t,:1~
11r~!:t~~7i~ndt!~~ ~==:i,ecr::;,~:t''~~ the rebound 

the m~o . h .,.111 opc-rau~ at $phi June 9-11, al 1hc Cunard lntcrna· 
speeds of 1~75 baud and you ttonal llorcl, London 'Thcpnccof 
don' t n«daM:para1cpo.,.;crsupply admiwon ,sO An old frlC'nd m new clodtcs and a 

f- -----------,----,,-- ~------l rar enc.,.,s.in&k·boards)-slcma rcon 

This Pixy plots pictorially ::,,;::, "°"' • ""''" London 

Arolourplot1cr1t.1llbeun,·e1lcdby Micmtante or Duh1,w:h II laun· 
Ma nncsmannTaUyonJuncll chm1 1he MK'rotan 65, "'hlCh ,s 

1llc P 1xy 111 ,s mtcndcd to 11vc none other lhan lhc T angerine 
h,gh~ualuy plornn1. and ,1s fca · mtero of <b)"S ,one by . 1nd the 
tures include mplc pens for multi· Microtu tOf'. a smgk-boa rd 
coklur apphc:a1t0ns, w:.cn11f.c iy m· mach,nc-codc system that may 1lso 
bob, IS C'haractcr kZCS 1t,J1h four sm kufewc honk1n yourmcmory 
d1r«1KN1sofrotatKlfl, plus hnc p&ot: The Mterou.uor .on wile latcrth1 s 
and scattercram marl s moruh . is10meth1ngof an oddity It 

A Z80 prott"'1f dm ·cs the a hme "'hen sinJlc ·boa rd I)-Stems 
de\ 'ICC' and 1we s autom.atlC' cuck,, seem co be increas1ngl) unfashlOO· 
a rcs and a,r, ·cs able. It ..,-,II CO!il £49.9S 

The plotter CO!ilS {690 w11h a The M.cr otan 65 has come into 
parallel 1n1erfacc. o, {747.5CJ111,,1ha MK'fot an.c'1 haods fotlcw.-in1 
scna l 1nterfaa: . Tan ac r1nc Computer S)-stcms ' dc -

Con1act theromp.anym Wokm 1· as.on to sell off 11S mtcrcs1 "' th< 
ha m on 0734-7887211 S)'Stem and 111 ranJ(' of add-ons 

You may abo knowlhe m:11eh1ne II 
the r.t.cron. another or us pa~• 
ldcnt11)CJ 

Dm cn bya6502 procc550f .11 has 
JUSt I K tn its bas.c rorm but )'OU ca n 
add to th.s wuh Tann cards from 
the same supphcr Input can be 
from a kt)pad or board . and 1hc 
1ystcm ca n dm ·e either a 
monochrome or C'Ok>ur mon1t0f 
""1th a 128 character ltt and 
·chunly' srlJ)hics 

Microtan 6S •ilh a le)'boa rd 
T1nu eipanslOII. Bas.c , lflph.CS 
and po11o·er 1u~y 11o1II cmt )'OO 
£389 MIC'fota mc n at 16 Upl•nd 
Road . Dul11o1Ch, London S[ 22. td 
01-6931137. 
• PCN.,.,,IUoolmoredosclyatthc 
S)'Slcm ,n a future iMuc. ,r only for 
old1 unnsakc . 
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THE WORLD'S LEADING MICROS 
AT PRICES YOU CAN AFFORD! 

OEM offer one of the most comprehensive ranges of business micros in the U.K. - so come to our 
King Street showrooms where you can discuss your application and have a demonstration on: 

..... ,,, 
',f;J PM! ENE1 

.. -;j 

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

PLUS/ Epson - Ricoh 1600 Flowriter - Facit - Oume - Praxis 35 - and a whole range of dot 
matrix and daisywheel printers and peripherals. 

As one of Bri tain's foremost companies in the field of high technology as well as one of the leading 
micro ccmputer outlets in the U.K., OEM offer as part of our all round expertise:-

TRAINING Our monthly training courses cover 
most leading software packages but 
must usually be booked 4 weeks in 
advance I 

SUPPORT Our customer support department is 
second to none! 

NETWORKING Our Multinet 2000 range interfaces 
almost any computet to any othe, 
computer/peripheral whether main­
frame, min, or micro. 

BUSINESS A wide range including accounts, 
PACKAGES 'NOfd J)focessing and spreadsheet 

programs I 

SOF TWARE Software written to your needs and 
DEVELOPMENT specification. 

HARDWARE Our team of engineers will desiyn and 
DE VELOPMENT blu ld any system/peripheral you 

require I 

MAINTENANCE We will repair/ma inta1n/service most 
micros whether purchased from U5 or 
not. 

WEEKLY 
BARGAINS I 

Every Friday evening we change our 
showroom demonstration models -
wh.Ch you can pick up (only one 
1Neek old) at vastly reduced prices! 

To : Off-.C. Elf N:'Jffley Mteh ._ Ltd . PCNU 
150 - 152 Ki"I S1rHt . 
London W.f . T .. : 7417313141511 

l.m.n O EndU. 0 0.-r 

I~, requir-n1 tor O 1 tYltaffl 

0 100tmoruv1tema 

I will be purctt.n9 w ith i n 

O U1"91nt 

0 2-8 lysteml 

0 1 month O l months 

My budgtt is ( 

O l!i mont hs or mot• 

El 
OFFICE EFFICIENCY MACHINES LT D 
150-152 King Street, London W.8. 
Toi: 01-741 7383/'1511 T ... x 263569 MICRO G 

N""' ----- -- - Ti tN --- ­

Comt»nv ~--- ---------
Addreu ------------- .....-. __ 

hl eN lon 

PCN JUNE to.JUNE 15, 19!0 



The range of software available for the 
Sinclair Spectrum is to say the least, extensive. 

So every month at W. H. Smith, we review 
the range with particular reference to presenta­
tion, challenge, excitement and value for money. 
And because we're quite severe it's a difficult job 
finally to arrive ata Top Ten. But as you can see, 
not impossible. 

You don't have to take our word for it 
At W. H. Smith we stock the widest selection 

of Spectrum Software,so you can judge for 
yourself. 

Penetrator 
Melbourne House 

48K£6.95 
..... 
Arcade Gani~ 
Mctc(M'SIOffll 
Sc:ilctlnll'Udtrs 
T1mcGa1e 
Gulprn,an 
Spttuallmaden 
Mtteol'OICb ........... 
llul'C')IIOBCC: 
5',ke:Ratden 
Mazeman 
r.;.,.titfl-,hl 
GroundFon:eLcro 
Caictpdlar 

"'""" Gobble -A-Ghost 
Cenu-81.11 
lD Tan._ 
CNISl"I 
8hndAlk!y 
Oert,yl.lly 
J1dp(lt 
f-""P' 
}D TuMCI ~-· Galax~m 
ln,-uaonF«ct 
Scn1.1nal 

. 
RA M l"ri« 

Qwcks1tu 16 £OS 
QuicksiM 16 £49S 
Qwcksihl 48 i69S 
Camptd 16 £49S 
Bu,· B)IC 16 !SOO 
Sofuk 16 {4 9S 
Sinclair 16 £49S 
Stnda.tr 16 !S9S 
S.n.:b1r 16 f4 9S 
Abenoft 16 {OS 
lle:1oon 48 .CS9S 
T1un 16 !SOO 
COS 16 U9S 
CDS lfi IS9S 
CDS 16 ll9S 
DK T,omcs 16 £4 9S 
DK Trorucs 16 £49S 
Sunshine 16 {49S 
Silnslune 16 £49S 
Compu1erRen1als 4' LS9S 
Compuicr Rcniab 4' £'9S 
Nc:wGenenOOfl 16 £49S 
Nc:wGenenibon 16 LS9S 
Artlc 16 {OS 
Art.le 16 {OS 
Artie 16 {A9S 
AbKus 16 £f9S 



Muncher 
Silversofl 

16K£5.95 
Tk. 
A~Cl'lltr 
C)btrR•b 
AN::adJli 
GtOUndAUack 

""""' ShppuyStd 
Stntq;yO&mH 

-Abo<~ 
Sahcnoft 
1-M 
S.hcnofl 
Sth·cnoft 
Sah·criofl 

Mined-Out 
Quicksilva 

48K£4.95 . 
RAM PriA: 

16 i49S 
16 rs.9S 
16 LS.SO 
16 LS9S 
16 U9S 
16 rs9S 

TI<• Planelof'Ocal.h 
lnc1Cunc 
Thcllobbll 
S.Upof'Ooom 
~bb.00 

""'"' """"' Battleof"Bnu,fl MKroprnt 41 U9S Udll ty 
Noo.Olfl1kPutzle Phipps 16 1-49S M/CCc:xkTntTool 
Chtu Aruc: q ni,s Ed110r/Auembk-r 
\.'o-ce:Ctwu Aruc: _.. f'19S Compder 
~pe:rcheull CPSoflun: 41 r79S Soft.Talkll 
Foothilll~bnacer Addlt"ll,c 41 U,9S Sp«IJOutld 

Transylvanian Tower 
Shepherd 

Embas sy Assault 
Sinclair 

48K£4.95 48K£6.50 . 
Producn RAM ""1e 
S.,ncb.ir 16 i69S 
Stncb..ir q l69S 
S,ncla,r 4'{149S 
An.c 48 U,,S 
AM 48 U,9S 
ComputcrRe:nllh41 1S9S 
Compute:rRe:nllh41 U9S 

o,ron;1 
O<f ... 

'''"' CPSofl .. 11re 
PI)() 

16 (99S 
16 (99S 
16(l49S 
... U,,9S 
16 i59S 

P, K<kaJ 
Vu-Cak Sn'ltlair 
Vu-hie Stnclair 
Vu-JD Stnclair 
Colk<:IOn Pad: Stnclair 
CtubReQ)fdConttolkrStncllir 
AddreuManaccr 011.(onS 
F1nanceManacer 011.fonS 
Dtc:tton Cuslom 0.ll 

16119S 
16 119S ,a u,s 
,, {9_9S 
4' i99S 
16 0.9S 
16 0.9S 
16 !US 

Prop' am C ol.lec:tio n 1 
stt. ..... Spttia11 Sluva 16 rs9S 

ChH1-ThtTurl o,.ron.1 41 119S Famll yG • ma 
Dicuw DKTroNCI 41 1-49S Revuii Stncllur 16 r79S 
faercs, A§CCl'II Shtphttd 41 l6 SO Othdlo CDS 16 !S.9S 

(h-crTheSp«INml MdboumcllOUKl6 iS9S 
Q\>e:rTheSpecuuml Mdboumellousel6 iS9S 
Ch-e:rTheSp«llufflJ Mdboumel louse16 i59S 

O.llu CCS 41 i59S Golf' RalldR 16 07S 

Advtn N rc ConfllC1 "•n«-h 41{119S ~~ 
1.ab)nooh A>• 16 U9' T'"M,<h C"""'"'"'""''" 1'9' ~~ 

WJI~MJ.IJI "lP 



FRENZY 
fnNn Quicksilv1 
.£4.fl" £3.95 

llls!Cl!ll!MIIN,lk--llC<lkrlliti-il 
lkNll!lrff.--,,."-alllourbl.o 
a..11, ...... -..,...,.i .. .­
... ,..nt11-, .. t11ktt,l,t""'1tosllidlr1'i 
lwt.1'11'111,.. u,, !tM! 11t- . ;. ·1 N1oy. llil 
tlhrdtsts•lllJll , 1"1 

Tlllt _ __ .. _...., __ _ 
........... ~ - -,-t­•11e-. ...... --lie-.... .................. 
- -·MJJ0. 1NJ 

SAVE MONEYoN 
SPECTRUM 

I! " , 
1~ . -w-~ 

I 1111\\ll' 

ZX SPF.CTRUM !~Bk 
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From the peopl e who really know . ... ....... . .. . 

JOYSTICKS 

JOYSTICKS FOR : 

DRAGON 
TANDY 
BBC 
VIC 
ATARI 
Spectrum 
ZX81 

NEW 
We are pleased to announce our new 
self -centring J7 micro-switch joysticks for 
computers including : VIC , ATARI , ZX81 , 
Spectrum and others . All versions normally 
have the V IC 9 pen D plug configuration and 
are compatible with these and similar 
computers . The same joystick plugs into our 
ZX81 and Spectrum interfaces (available late 
June). Unlike some of the large, stiff and 
cumbersome joysticks available, the J7 gives 
precise , light and rapid ope ration . 4 high 
quality long-life micro switches give the same 
positive click operation as good keyboards 
and the who le mechanism is rated at several 
million cycles. 

Professional and 
industrial joysticks 
Despite the success of our computer joysticks the 
major part of our business is still our wide range of high 
quality joysticks for all applications , from computer 
aided design and control panels to electric wheel 
chains and earthmoving equipment. In the event of 
even our extensive range not meeting particular 
requirements we build special versions quickly and 
econom ically . Recent special joysticks include single 
and dual axis units , 3 times normal size for a flight 
simulator , ruggedized versions for helicopter use and 
contactless units for a complex military radar system. 
Whatever your joystick requirement , please contact us 
for further information . We regret, however , that we are 
unable to handle direct sales lor small quantities of the 
J6 or J7 computer joysticks - please contact your 
dealer . 

PCN JUNE l~ J\J', E 1~. 198.1 

TRAD E AND EXPO RT ENQ UI RI ES IN VI TE D 

7 FLIGHTLINKCONTROLLTO 
UM! 11 IHl MAl llfl.'<:,~ IUII. J. Sfll(fl 

Al!Olli i'<Al\llli, 
•- -· u ~ w_,..,,. , .... ........,,,_ 

II 
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NOW AVAILABLE 
FOR 
sinc:lair ~ 
!iPECTRUM 
ZXBI 
LYNX 
DRA6DN 
ATARI 

NEW! 
IBMPC 
MS-DOS 

VERSIONS 

Vl(a :t~ 

ORIC-1 

IJJ IJJ {1J A /8 

PRODUCTIVITY Save Time, 
Save Money, Save Development Effort. 
QUALITY Util ise the fu ll power of your CP/M-86 systems . 
FACILITIES Enhance your applications wi th powerful Screen 
and Fiie Handling too ls. 
SECURITY Recover corrupt ed discs , reinstate erased files, 
recreate lost source programs . 
RANGE Convert your entire CP/M-80 library to CP/M-86. 

, .. ~.::..: - - - - - - - - - ~i:= - - - - - - - - - - - - -, ·=~~~~oorwer91on.anct l endoseacheQuebfC __ payablelOESILt~ I 
I =-~QUW!tv gnlC)hlcllrom'fCAJ(B*SCp,og,am. 1:14e +llll' ~Mndmemor.intonnabOnontneCPIM-36bofBo ~ a I 

I =:==-~ inpul~i.cillbnc.a.ct:!:•= Name: I 
I :X:xibte keyed Random Acceu Ale Malnegefnr.t. e1111ec11rom ~ . +wr Address : I 
I =":.,~-CP/M-(80ond86jwitt,'""' PCN I 
· ~ctiSNSMmb6ef a andaou-diua~for = .· -- Slphn - ~ Z ea I 
I Z80and8086 . PlEASE CHAFIOETOMYACCOUNT. MY CARONUMIER.S I ·===:.=~-=; 1111111111111111~:· 1 
, Export Software International , 4 Canongate Venture, New Street. Edinbu rgh EH8 8BH. Tel: 031·556 3266. J 
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Share your thoughts in the 
UK's liveliest micro wee kly 
leuen col um ns. Fun ny, feisty 
or fanciful. your letter could 
win you £10 ir it's of star status. 
WltfT£TO: Random Ac«ss. 
PtnonolComputuNt-·s. 
VNU. Evelynl louse.62 
Oxford Stree t . London WIA 
211G. 

The whole 
Sordid story 
Ohdc.a r. Tha t old. old chest nut 
once aga in .just when I thought 
it was sa fe to go back into the 
computer store. And to what 
am I rcferri ng?W hy,the review 
of the Sord MS (PCN May 
27..Junt 2). The Japanese in· 
vasion has finally started. eh? Is 
this the same invasion t hat 
started in 1979 with Sharp . or 
the 1981 one featurin g NEC. or 
a completely new one? 

You will ga ther that I am 
rather sceptical abou t such 
daims, mainly be<:ause we've 
heard them all before. Since 1he 
first news of the inevi table a few 
decidedly oon-0rienta l com­
panies ha,·e come and. well. 
sort of stayed. You may ha"e 
heard of them: Acom. S1ncla1r, 
even IBM spring to mind. 
Mea nwhile NEC. J apan's 
largest com puter manufactur ­
er. hascaptureda fu\l Jpe r cent 
of the US micro marke t. 

Perhaps one day the 'storm 
that's bound to break' will 
actually do so. but certain ly the 
Sord MS . nice as it is. cannot be 
desc r ibed as more than a 
medium -sized raindrop. I can 
JUSt imagin e the agonising de­
cisio ns being mad e by British 
bu)crs: Should I buy a 48K 
Spectrum with a printer for 
£170'! 0 r should I pay£189 and 
get a Sord with a full 4K 
(whew!) of user RAM ? 

Nice try. Sord. Knock t he 
price in half. shift the rese t key 
away from the return key.add a 
space-bar and you might gencr· 
ate some interest . 

lt' soo t thcs.amc MStha1 sells 
for SIS9 (£100) in !he US. is it? 
lti s?O h ... 
Nick R11shton, 
Rtading, Btrlo 

You·r,. right . k't\•t all 
ht'ard ii btfort, but m thu cost 
pDk'trful marktting and sup· 
port could ""''tll mokt' tht' Sord 
M5 lht fin, rtally succasful 
invadtr from lht' Oritnl. A.nd 
lht prtct? ln/lottd as u.s"ol, I'm 
afraid, but that stmu 10 bt tht 
prict of not ~ing Amt'ricon -
Ed. 

PCN JUNC: 10.JUNE 1.5. 1983 

Give 'mine is 
best ' a rest 
Am I alone amo ng you r readers 
in being jus1ly agg nevcd at the 
amount of space taken up in 
your letters col umn by con­
tributions from the 'mine is 
best' lobby? What can possib ly 
be ach1e,·ed by constan t ly in­
sulting the intelligence of other 
compute r ownen by parading 
their machine·s shortcomin gs 
across the pages of you r maga­
zine? 

J lonc st micro owncrS know 
on ly too well the areas in which 
the performance of their 
machines could be bettered; 
butmost a re tobusyulilisi ngthc 
strongpointsof theircomputers 
to be bothered by them. 

Perha ps the people who re­
sort to this kind or correspond· 
cncc arc the type who can' t 
think up eoough uses for their 
e.11:pensi"·c toys and fee l they 
must just ify thei r purchases on 
the grounds that a t least they 
bought the best ava ilable. 

I own a Dragon32;itsnotthc 
best micro in the wo rld- I wish 
it had t he graphics or a BBC. the 
sound or a Com modore 64, the 
speed of a Jupiter Acc. the 
colours of the Atari and the 
software support of the Sp«· 
trum - but look "'ha t 1t con do 
without them! 

There seems someth ing odd· 
ly pcnersc in cnt1as1ng the 
minutiaorsomeoneelse'shome 
compute r . when not so man y 
years ago we were all siu ing. 
goggle-eyed. watch ing J ames 
Bond pressing the buttons on 
his digital watch. 
David H Mitchtll. 
Edmb1,rgh. 

Dtbott obout tht vmuts of 
various machmts can htlp pt'O· 

pit ntw to micro-compwmg. 
Nt,·trthtlas, you do ho,·t a 
poin1-£d. 

Tape me back to 
dear old Dolby 
I have heard that a lotofOric I 
owners ha,·e problems 
CLOA Ding tape programs. 

When I rccci,·ed my Orie, I 
purchascd asmallca~uep lay ­
cr. labelled ·s uitable for u.se 
with personal computers.· I 
then spent a "cry frustrating 
weekend. t rying to load a 
couple of pre-reco rded tapes. 
as v.cll as the demo tape. I tried 
every varia tion of , ·olume set· 
t ing, with oosucccss, I could not 
even re-load programs which I 
had CSA VEd off the machi ne. 

I decided toupenment with 
my stereo cassette deck. and 
made up a 3-pin DIN 10 phono 
lead, using only one of the 
channels. It occurred tome that 
the purpose of 1hc 1ape player 
is to accurately con,ert the 
magnetic information into elec­
tronic signals. and an expe nsh·e 
hi·fi unit sho uld do tha t JOb 
much better than a chea p and 
nasty ponab le. It also offers the 
luxury of VU me1ers for proper 
levtl control. 

Having switched off the Oo l­
by etc, I gavc1t a try. Result-
100 per cen t per fect loading 
c,·cry t1me. I can load any of the 
Orie sort ware first time. mclud· 
ing the demo tape. at JOO o r 
2400baud. 

So if you already have a 
ste reo deck. try using that first . 
and save your ill. 

Ju.st remember 10 note on 
which channel you CSA VEd 
your mlltcrpiccc . 
PRStrull , 
Norwich, Norfolk 

Sympathy for 
the Devil 
I write regarding the subject of 
softwa re piracy mentioned 1n 
J R Mortlcm an's letter (PCN, 
ISSUtff). 

The prob lem of software 
piracy lies wilh 1he software 
compa nies. Consider ii, the 
vast majori1y of comput er pro­
grammers who are hkely 10 
pirate programs arc aged in 
the ir ear ly teens. They prol>­
ably rece ive a couple or pounds' 
pocket money a v.eek. so it 
takes a t lea st three weeks to 
save enoug h money to purchase 
a cassette containing, usually, 
o ne program. Ther efore. who 
can blame them for dubbing 
together to buy cassettes and 
copying the onginal. 

Howe"e r, if t he software 
compa nies were to reduce thei r 
prices to say. D, many more 
people 11,·ould be prepared 10 
buy an original - I know I 
would. 

Surely a minimum of £5 is 
e.11:tortionatc for one program, 
and to my mind this gives the 
manufac tur er a huge profit 
ma rgin. Alternatively. more 
programs should be enclosed 
on the one cassette forts. It can 
be done - look at Michael 
Orwin's game cassettes con­
tain ing eight games. 

To sum up . a message to the 
sof tware giants. you cut you r 
prices, we'll stop the piracy. 
Lyndon Martin. 
Wh1ltha-.~n. Cumbria. 

Atari does 
pack the canls 
In PCN issue 9 Geof Wh eel­
wright says he can·1 find an 80 
colu mn card for the Atari 800. 
Why doesn't he look in Che 
Silica shop catalogue and price 
list. 'CXP 0880 80 co lumn card 
- full vicw80( Bit 3)£249.00'. 

Too many people seem 100 
lethargic to find thi ngs out for 
themselves, especially about 
com pute rs, e,·en when the in· 
form atio n is in the manual s 
supplied with the m, as can be 
see n by looking at any letters 
page in a ny micro magazine. 

As for all the writ ing abou t 
differe nt computers and their 
prope r use-piffle. lfa pcrSOn 
likes the one they have and it 
serves their purpose and they 
can afford it , then it's the best 
one for them. 
Frtd Vinctnl, 
Maidtnht od, BtrkJ 

Wt/I, Gtofttllsmthtd1dn'tsay 
i..~ couldn't find on 80 column 
card - but that A.tan· wouldn•t 
say whrrt: you could itt ont. Of 
count, you 'rt' right aboul Sdica 
Shopandyo 11'llfinddeta1l1of ,u 
cord within PCN- Ed. 

Grundy machine 
a brainwave 
I'd hke 10 reply to Anthony 
Hodge (PCN. issut9 ). li e ma y 
hk.e to know that after Max 
Phillips' Routine Inquiries rep­
ly. I brought a Grundy New· 
brain A . 

For se, ·era l years now I have 
been using a VAX (a DEC 
32·btl mini). 1lus meant tha t 
screen edit.mg and a good 
keyboard v,:crc essential items. 

Often underesti mated. the 
presence of these on the New· 
brai n make progr am de,·elop­
mcnt infimltly easie r (well. 
co mpar ed with 1he at rocious 
hne edito r on the D ragon 32). 

Now then. with the machine 
5elhngcons1stcntly11,ell in PCN 
Charts. 640x250graphics(with 
co mmand s to match) and the 
bes1 buill·in 80-column screen 
editor. when on earth are we 

~:t:~1~~~~~a;g::?w
0i~t~ 

while covers? 
IDWalttN, 
A!Nrt1llt'ry, Gi.,·tnt 

It's on our list, Mr \Yalttr.r . .. 
but mtankh1lt If you\•t prog· 
roms, tips tic, ple05t st nd th~m 
in. Thanks - Ed. 

" 
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Go t a query? Max Phillip s opens the pod door Hal. Send all those unansw erables here . 
No pe rsona l replies promised but you never know ... 

Write tie: Mu: Phillips. Rout ine 
Inquiries, Pcnonol Computer 
!Vcws, VNU, Evelyn House, 
62 Oxford Street, London 
WI A2 11G. 

TheZX81 as 
Bingo caller 
Qrm a rttt nt cotn crt 10 tht 

NHTlputt:r llttlW , a nd I \1.-0n · 
dff ir yoo could ht lp me wllh a 
programming prob ~m on my 
ZX8 I? ll ow do I gt1 a random 
num bt:r lo print In tht oorrttt 
space on a R t rorm? for 
exam ple , lr I wrott a bingo 
proga m, 'lflihtn I gcnt raled a 
ran dom numbtr, how could I 
F I It to appra r In th e tOITttl 
square corruponding to that 
numbtr ? 
Peter Dawes. 
Salford Manchester 

Al!'s'lfli,~!t;: l~t,~:a~rr:~c~ 
come up with your own solu­
tions , Jf you arc working with a 
comphcatcd form. ifs often 
easiest to use a loo k up a table 
for the coo rdinates or positions 
on the screen. So. 1! )'our tenth 
random number should be in a 
box at posi t ion I0.20 on the 
screen, }'OU could ha\ic the 
10,20stored in any array X(IO) 
and Y(IO) and use PRINT AT 
Y(IO).X(tO); follo"ed by 1he 
number . 

If you\c a simp le form . 11's 
or1en poss ible 10 use a ma1he­
ma hcal formu la 10 con~crt a 
number m10 a set or scru n 
coordmalcs. A'll a ,cry simple 
exa mple. n y the 1able 1n our 
illustr at ion. Suppose you 
wanted 10 presenl a blank 
screen and then display r ando m 
nu mbers 1n the cor rect poo.1· 
lions. 

Th e table has lhe numbers O 
10900 row0.1010 19on row 2. 
20 10 29 on row 4 and so on. So 
we ca n ge t the row number lo 
print on from the tens d1g1t or 
the number . Thi s ,s simply 
2• 1NT(N / IO). In a s1m1lar way, 
the colum n 10 tab 10 can be 
squeezed from t he un itsd1git or 
the number. as J-(N-IN T (N/ 
10)'!0) . 

The 3* sepa rates the num· 
bers out across the scree n , 
assuming two characte r posi· 
lio ns for each number and a 
space: between them. Do ing 11 
this way mea ns )OU shou ld 
reme mbe r 10 put a lead ing 
space in front of single: digit 

~t he col umns ahgn. 

The program 1n our illustr a ­
tion 1sa makes h1rtdemoof 1his. 

1r you tho ught that was 
comphca ted. wait un til you try 
bingocards . Todoagoodbingo 
program you should rep roduce 
a rea l bingo card exact ly, and 
thi s isn' t easy. 

A Mecca defin ition or bingo 
card is a nine col umn by three: 
row matrix. The re a rc fi\'C 
nu mbers and four 'blanks' on 
each row. The numbers rrom 1 
to 90 can appear on thi s. 
Numbers less than len shou ld 
be (in order ) m colu mn one. 
Column 1wo1sfor I Oto 19, thrce 
1s for 20 10 29 and so on until 
colu mn 9, which 1.s for 80 10 90. 

To pro\C 11 can be done. 
here's a s.amplc card from my 
first attempc a t 11 (ru nning on a 
BB C ... I' ll adm it 11): 
" 13 " 32 " 52 " 72 81 
6 16 " 33 " 54 " " 84 
g••••344455••75•• 

Incide nta lly. my program 
work.son a9x3array, marking 
1he blanks first and pulling the 
nu mbers m afterwards. 

The form is disp layed simply 
by prin ting ou1 the array in 
orde r. 

Now the fun really slarts. 
Your program shou ldn'1 gc~ r · 
ate the same card twice 1n any 
one game (guess ~ hy). In real 
tire around three-q uar ters or 
lhc numbers arc 1hesamco n all 
cards. wit h the last quarte r 
be ing random Th is keeps lhc 
cension up and all 1he pla)ers 
inte rested. 

In short. if you arc look mg fo r 
a good program tow nt e. )·ou\·c 
foun d one. Bingo! 

Joysticks for 
the Spectrum 

QI was Interes t«! In the Pick­
ard Jo ystick contro Ucr (ea. 

lu ttd In PCN lssuc- 11. a nd 
M·OfKkrt'd 1r anybody can nt it, 
and M·ill II attac h to a ny Sp,tt ­
lrum ? Could you gh·c mt an 
.cldl"ffl M·hcrt I rouJd buy one ? 
Andr~w Ack~r.s. 
Orrmktrlt., I.Ana 

AAn)·onc can tit t he Pickard 
provided they do n"t mind a 

bit o( fiddlc and !caring up the ir 
wa rranty card. You ha,.·e to 
open the Spec tru m. pull off its 
keyboard ribbon, conned the 
contro ller and reconnec1 the 
keyboard ribbon. Th ere's no 
reason why the co ntroller 
shou ld be fus.sy about lhe sort of 

.. " 3 .. " .. 7 e .. 
10 11 1 a 1 3 14 1 5 1 & 17 18 1 .. .... '" "" "" ... "" .... ao .... 
3 0 3 1 "" 3 3 ::14 3 5 36 :J? "" '"' 
• 0 41 .. .. • 3 ... 4 5 .... 4 7 .e .... 
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"" E~ N • I:NT CRHO •Seu 
PR I NT RT a• 1NT l N , 19 ) ,3 •CN -3 0 

INT CN / 1 9 ) •1'1>; . .. u N <:19 T H&:N PRU -tT .. 

"" t-'1-(., "NT N: 
&0 GOTO a0 

Spcct rum that it is connected 
lo. 

Th e joys tick controller is 
available only directly from 
Success Services at JS4 11ighS t . 
Bloxw1ch. Walsall. West Mid· 
lands. Thc pnce 1s £18.95 plus 
£1 post and packi ng. Th e phone 
nu mber is (@22) 402403. 

Research into 
RAMtop 

Ql'm a long-stand ing ZX81 
owMr, but J' ,c decided to 

upgrad e to • 48K Sp«tru m. 
J',c ju sl a (CM' quest ions: How 
do you check RA.Mtop on a 
ZXSI? Whctt can I .sell my 16K 
ZX8 I M-11.h Its soOM-att and 
ha rdwa re ror • &ood prict ? Is it 
possible-to load • 16K Sptttrum 
CIIHSdl• lntoa 48K Spttt nim ? 
LarryUung. 
S1111on Coldfirld, B,m,ingham 

A!:r~t'°~ ~~!~!n~I~ 
and 16389 in memory. and is 
wr itte n abou t on page !TI of 
your ZX81 manua l. To read its 
value. you c.an JU.St use PRINT 
PEE K 16388 + PEEK 
16389'256. 

As to selling the ZX8 1. the 
cho1<:c is up to you. You·11 get a 
good price through classifieds 
hke PCN's Billboar d , though 
selling time can be slow. Ads in 
local newsagents and so on can 
frequently bn ng a surp rising 
response. and there are a num­
ber of dealers offe ring second­
hand equi pment and pan-< x· 
changes. 

Some or these a rc onc-otr 
initiatl\CS. Others arc existin g 
firms changing specia lities. 
mostly camera shops. These 
arc a bit young 10 Judge a t the 
moment. and camer a habits 
such as book pncing don '1 pul 
se ller') 1n a good pos111on. Bue a 

rcputab lecomp.any•'tl lproridc 
a quick and pa inless dea l. 

Lastly. of course you can load 
16K tapes mto 48K Spc:ctrums. 
They even run . 

Cheaper micros? 
Waita bit ••• 

Q Do )OU lhln k IBM or DEC 
• ·Ill bring lhc cost of• 16-blt 

5)-~cm doM---n lo .£SOO. and do• ·n 
lo th~ sin of the Newbra in. •nd 
lr so, whe n? Tandy Stt mJ to be 
ll")ing In the S1a 1n . bul II 
dMSn' t hne lhc marketin g in 
the UK mcdi• lhat 1$ requ ired . 
J Gibson. 
Roms~y. Jlanu 

A :!!.~M e:'s~:1t~i:a ~ ;: 
Ad vance: Products is wo rking 
on the Advance 86a, a £400 
cassette-based \'ersion of the 
IBM . 

The Advance is rumoured 10 
use ULAs and such fancy 
gizmos to reduce the chipcoun 1 
and boa rd size:. So )OU can doan 
IB M in a small space. l lopdul· 
ly.A dvancec.andoit for a small 
price. 

Of course. if )OU wan t a twin 
disk mac hine for £SOO, you'll 
ha\'e to wait a bit longer. but not 
a lot longe r . IBM oompa11blc:s 
around the £1.400 mark will 
mean that chcapo CP/M 
machines will ha\·c to be re· 
priced. An d of courSC. 1hc 
J apanc:sc can' t con11nuc to r e· 
sist 1cmpcation. 

So as a general t rend, prices 
go down. performance goes up 
and s,u goes down. As for the 
ot her compa nies you ment ion. 
1 .... -ouldn 't expect D EC to come 
down to t he rough and 1umble 
end of things. but Tandy is 
pc rfcctlycapab lc of anyt hing to 
which it put its mind. faen in 
I his coun t ry. 
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sinc:lair COMPUTERGUIDES 
PUBUSHED BV SINCLAIR BROWNE LI MITED .. 

Dynamic Games for the 

The 
ZXSpectrum 

Explored 
b, Tim l-larrnc ll , 

Fo1cwo1d b, C live Si nclai r 

ZXSpectrum 
by T im Hart nell 

Tim I l a1111dl ha, "IC.'kc It'd 20 th na mic g~mu ·, or 
la~1ing: intt-rt ·,1. The, rangt ~ fron-1 ho:11d game.·, 
Ji~t· C/lf .SS and J>/1/,I N Df .l . l .0. to a1Cadc 
attio n in / OCC f ./1 and / )l:AT/l/1 , ICI·. 2000. 
a nd incl ud t· a majrn atht ·t11u1t· gallll'. 
11r; 1·r.N(; f . Of CAST l .f. /)11/,Af) . 
t\ dc1ailed i1111oduc t io 11 i") JJl<Hidt'tl rm t'H 'I \ 
g:amc and . in mo,1 ca,t ·,. tht' p1og1am i, 
<'xplaint'li lint · b, lint· . h ighlig:h1 in g: 1he 11id,, 
!llC' p1ogrammch h a\(' thfd a nd , 11ggl',1ing ho w 
1hc·,l' can Ix· app lil'll in odu :1 p1og 1am, and 
gamf', . Al I ht• l' IUI or I lw hoo k a ( hap l l'l i, 
dc,ot t·d IO , ug:g:t°'Jlion , on ho \\' ro imp10H ' ,mu 
0\\ 11 p1og1am, . 

0 916195 13 7 
~la ) 1983 

192pp 
(pap,· , ) [5.95 

In 1h i, p1~u1ic.1I guidt· - ,,ith p10~1.111h 

1luoughm 11 - l'im ll a11ndl 1,11..t·, hi, 1t·~1tlt·1, 
h om 1hc·ir fo,1 ,tt·p, in p10~1a111111in ~ 10 tum llu· 
ZX Spt'( 1111111 c ,111 ht• 11,t"<I ·" :1 100 1 ;11 honu ·. ,11 

\\O l"I.. and fot t'thua1ion . Ill' l<w,I.., :11 1h1· 11\4:' o f 
,cm ru.l. ,01011 1 .1nd j l) g1 .1phi, , . .1ml , ho\\, hem 11, 

w 1 i t t' p1og 1;111h i1, BASIC, a, wd l a, hm, lo ll'>l' 

,nach ine ccx.lt· on rlw ZX Spe<1t11m. 

Th i' ZX S/uclrum /<~\/ J/m ed i, complt •l t.' h' i1h 
r11:1n, j>IOj4 1dlll'-> fo 1 t'<.lll( Olli011 , ht1,it1t •", 111tl-11 01 

lra,1 - pure fun! 

0 916 1% 00 5 218pp 0<1olx ·1 1982 [5.9', 

@ 
Marketed by 
John Wiley & Sons Limited 
Baffin, Lam· ( h1l ht>,tl'r Su,,P\ I'() l'J llJ[) ~ngland 
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Got a tip ? Send it to PCN and get a cash reward. £5 for every hint printed 

' ar l ou ' ,·e KO( somelhln g to crow 
about ... • bit of ma2k lhal ' II 
makt tht "odd II lx lltr place 
for mkro users, then Knd it to 
PCN l\l krow•n~ -- our ttt; ul.r 
readtn ' hints a nd tips page. 
We' ll pay )"OU £5 If " ·e print it . 
Wt' II pay)outn n monlt.)our 
liu le gtm geU: our , ott as 
mlcro" ·a, C' of'th t month. Think 
on .• , and "rite lo ,\1kro­
wn ts, PCN, ,1 Oxford Strttt , 
London WIA l HG. 

On location 
with the Orie 
Here are a few tips for One 
owners . 1bc top of One's user 
memo ry is stored m A6 (166) 
not 9A as 1t says 1n the manual. 
When you load machme code 
programs you don't need to 
specify the stan and end addrcs· 
scs as these arc stored with the 
program. 

Once you·,e loaded the pro­
grams. DEE K(95) g1\CS the 
start address and OEEK(97) 
the end address. These va lues 
could be useful tf )'OU want to 
restar t or s.t\e the machine 
oode. 
MR ChamMrs. 
Bury, Lanes 

Tandy print 
diversion 
lbcrc's an easy way 10 redirect 
outputonaTRS80m odcl I or 3. 
T oscn d LPR INTs101hescreen 
rather than printe r . POKE 
16422,88: POKE 16423.4. To 
rc5et this to 11s normal mode 
POKE 16422. 141: I POKE 
16423.5. 

Alternatively, POKE 16414, 
141:POKE 16415,5 will send 
the output of PRINT sta te· 
men1.s 10 the printer rath e r than 
the $Creen. Use PO KE 
16414.88:POKE 16415.41opu1 
things back to normal. 
John Allsopp. 

" 

Huddu sfi~ld, Ww Yorks 

lmprovedZX 
autostart 
Most ZX81 owners know how 
to create an autos tarting pro­
gram . lf)OU ha\·e the lines: 
9000SAVE "SE LFSTART"' 
9010LETSTART - IO 
9020GOTOSTART 

~o;.~v~~\:~ ~ir~:~h::t ~ Dragon dodges ~: g~:.x) 
start$ runnin g from hnc 9010 and internJpts 230 RTI 
v.hene\.'CT it is loaded. There arc quite a few un- To disable the reset key. all you 

There is one snag v.ith this. docume nted but useful Dragon need to do is put an RTI at the 
As well as saving the program. addresses. 363 and 364 con tain beginning of this routine. Jus t 
the ZXSI 5a\CS all its system the \.«:to r for the machine's POKESS S.64. 
variables. So 1fyou use RAND keyboard mtcrrupt.s. The inte r - Gordon Lo~·t, 
before any user input 1n the rupts arc enabled with POKE Hamilton, Lanarkshire 
program. the same random 362. 126 and disabled with 
seed will be loaded from tape POK E 362,57, 
and )OU'II alwa)'S get the same Locahon 135 contains the Shott sort 
scf~c:c;cot; i:~:mt~~7 0~ 0r:;_ :r~~d.codc of the last key for the Lynx 
ingsa"e roulmc: One problem v.ith the Bas ic 
90CX>SAVEMSELFSTARI is that only USRO works. To This shor t prog ram for t he Lynx 

will son a list of words . It isn't 
intended to de monstrate the 
rather inefficient bubble sort 
technique but is designed to 
.showawayofcomparingstrings 
on the Lynx. 

9005 LETSTART • IO o,ercomc this, you can change 
9010CLS thcaddresso f USROorgoback 
9015 PRI NT AT 10.3: MPRESS to using plain old EXEC. 

A KEY TO START" A Word, 
9020 IF INKEYS •'"' THEN Gdlmghom, Ktnt 

GOT09020 
9025CLS 
9030 GOTO ST A RT 
MJPlumm tr. 
Rtdh1II, Surrty 

lynx memory 
on the move 

This simple rou11nc will mo\'e 
the start of the Baste progr a m 
area oh the Lynx to the speci ­
fied address. It can be useful for 
stori ng machine code below 
Basic programs where it cannot 
beo,erwntten. Youcoulde,cn 
use 1110 hold two or mor e Ba.sic 
programs at once. 
10 INPUT MStart of Ba.sic 

area?":X 
20POKEX-l.lJ 
JO POKE X.128 
40 DPOKE 25082.X 
lO DPOKE 25084.X 
60DPOKE25119.X+l 

25082/3 holds t he location of 
the start of the Basic program. 
mmg area and 25119/20 holds 
the end of the array area. 
Clfrt N~wton, 
Simon Cold{,tld. WtJt Mid· 
ltmds 

Speed up the 
Orie editor 
Ed1tmg Orie programs using 
CTR L·A can get quite frustrat­
ing. Youcanmakehfeca.s.erby 
increasing the auto-reptat rate 
of the keys. 

Doth is by POKE1ng 839"'"1th 
asuitable value ... 16isa good 
place to start. Th is might upset 
program execution so rese t it 
with POKE 839,39 before run­
ning lhc program. 
Pflumphrty , 
Harraton. Wa.Jlungton 

Orie reset 
disabled 
All Orie owners know there is a 
so ft reset switch on the under­
side of their machines. This 
switch is connected 10 an in ter· 
rupt hnc on the 6502 which 
fetches the new program coun­
leraddressfrom& FFFA . l nthe 
One. 1his add ress is &228 and 
the rou tine stored the re is: 

100 CLS 

Norm ally, the Lynx can only 
compare strings for being • or 
NOT. The section of program 
between 210and 330compares 
two strings cha racte r by cha rac­
ter using the ASC func11on to 
extract the ASCII codes of 
eac h characte r . 

You could pull thi s routine 
out of the program and use it as 
a PROCedure in your 0'1111t 
programs. 
John Moulson, 
Gr1m.rby. South Humbusid t 

110 INPUT HHQW MANY 
120 DIM A• <20) <A> 

WORDS ";A 

130 DIM T• <20> 
140 DIM R• <20) 
150 DIM S • <20) 
160 FOR B • l TO A 
170 INPUT A• (8) 

180 NEXT 8 
190 FOR F • 1 TO A-1 
200 FOR G • F+l TO A 
210 IF ASCCA •<F > )()ASC<A •<G> > THEN GOT 

o 330 
220 L • LEN <A• <F>) 
230 K • L EN <A• <G> > 
2 40 IF L ( K THEN LET J•L 
2:50 ELSE LET J•K 
260 B•O 
270 B•B+l 
280 LET s•• RIG HT• <A• CF), L -8) 
290 LET R• • R IGHT• <A• CG> , K-B> 
300 IF ASC<SU < ASC<R•> THEN GOTO 370 
3 10 IF ASC<S • > >ASC<R • I THEN GOTO 340 
320 IF B(J THEN GOTO 270 
3~0 IF ASCCA•<F>> < ASC<A • <G>> THEN GOTO 

370 
3 40 Tt •A • <G> 
3:50 At <G> • A• CF> 
360 A•<F> •T • 
370 NEXT G 
380 NEXT F 
390 CLS 
400 FOR B•l TO A 
410 PR I NT A•<B> 
420 NEX T B 
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n NewBrain m1croco111putcr has 
en avai lable for some monrhs. but 11 

has received linlc a11cn11on. This is 
surprising. bccau5e it has a ,,cry pov.crful 
Basic inlc rprct c r and editor. The Basic 
isn't the fas1cst available, but 11's fast 
enoug h for most application s. Programs 
can be wr,ucn for ma;umum speed by 
including LET state ments with 
FOR ... NEXT loops. fo r example. 

The graph ics on the NcwBram arc also 
powerful. with commands enabling the 
user to set up a 'grap hics sc:r«n· '4hcrc 
Imes and circles can be drav.n. These 
graphics screen s can take up any part orthc 
screen. and IClll can be displayed around 
the screen 1f the user wishes. 

£\·cry Ncw8rain comes with t'l'O manu· 
als. the beginne r's guide and the use r 
manual. In this and next week's issue I' ll be 
looking at lhc various features of Nc w­
Brain Baste. and cxpla1n1ng how these can 
be used to interact with the user . 

Unlike many mk ros ava ilable today. t he 
NcwBrain·s numeric \·ariablcs can be 
made up only of the letters A to Z. and the 
number$ 0 to 9. String variables arc much 
the same. but must end with ·s·. 

Using long va nable names can slow 
down a program. bul ii i.1 ,cry hand y-in 
long programs in particular. as using short 
variable names can be confusing. 

On the subJccl of variable assignment. 
NcwBrain Basic allows the progr ammer 10 
either include or om111hc LET statement. 
Theexamplcs1nthebeg1nner·sguideshow 
the latte r. but. afte r ninning tes ts I found 
that the Basic runs faster if the LET 
statement 1s included. 

String handling is achie,·cd l la Micro­
soft Basic. t he only ma,ord,ffcrcnce being 
that New Brain Basic allows unlimited 
string size. Bui be careful - )OU may run 
ou 1of me mory . 

PCN JUNE U).JU"l;E 15. 1983 

All lhe usual Microsoft string handling 
commands, such as LEN(nS). 
MIDS(n!,X,Y) LEFTS( nS.X) and 
RIG J-ITSS(nS,Y) arc in NewBrain Basic. 
M IDS is also allowed in the form 
MIOS(nS.X) where n is 1hc name of the 
string. This will retum thc remainderoft hc 
string from cha racte r X. The logical AN D 
and OR may be used in IF statements 
where• string is part of 1hc 1es1. ~g. 
IF MS•"FE BRUAR Y" OR 

NS•"February" AND 0 • 28 THEN 
GOTO 100 

Vectors and matrices 
The NewBrain will handle one and lwo 
dimensional arrays with up to 5.374 
elements. The arrays .should be declared 
befo re working on them. but if this is not 
done, a defauh of ten elements .. ;11 be 
assigned. 

One hand y feature when using arrays 1s 
the ability to clear th'e conle ntsoft he array 
as well as cancelling the dimension by using 
CLEA R nS(). Thi s can be used as a form of 
garbage collection. arld you would mos1 
likely use ii in very large programs where 
remaining memory is minimal. 

Mos1 applications requiring 1he use of 
arrays only need two d imensions. and the 
NewBrain provides this. Bui 11 can be 
halldy to use muhidimensional arra)"S for 
clarity, especially when dealing wilh text , 
and it is a pity that the New Brain can'1 
ha ndle multidimensional arrays. 

Streams of control 
The NcwBrain provides soph istica ted -
albeit complicated - contro l or how 
information is handled by 1he computer. 
For the flow of data between 1he comput er 
and 1/0 (includ ing the screen), the OPEN 
state men t is used. On lhc ot he r hand. 
control characters can be 'writt en' 10 the 

sereen eilher directl y or by writing them 
w;th CIIR S(n)o r PUTx, y. 

First the control charac1ers. The PUT 
stateme nt c.tn be used to place lext at a 
ccnain place on lhc screen. or 10 "-'rite 
cont rol characte r to the scree n. Here is a 
~rt list of some of the PlITs: 

• PUT 31 - O ear scree n 
• PUT 30-0ear a line 
• PlIT 11 - Mo"'c curso r up 
• Ptrr 10- Mo,ecurso r down 
• PUT I - Insert blank line 
• Ptrr 22- Place cursor 

The writing of control codes can be a 
powt:rful tool in designing screen layou1s. 
It can also be used 1ocontro l thc switching 
or the four characte r SCI$ that lhe New· 
Brain has- more of that late r . 

OPEN allo-..'S the prog rammer to con· 
trol thew 1yda1aissc nt10 1/0. Th,s isuscd 
mainly for defining the high-resolution 
screens, but can be also used tocon 1rol 1he 
way the data is sent 10 lhc cassette rerorder 
and disks. 

For exam ple . ii is possib le 1ohave either 
a 4l>or ~colum n screen on the New Brain. 
The way 1odo 1hi.s is to ente r (ina program 
or direct mode): 
• OPEN+0.0. "L" For80churac1usfNr 
line 
• OPEN~O.O. "S" For4()churoc1u1fNr 
/in~ 

The power (and complex 1ty)o fOPEN is 
clear ,.hen 11 is used with lhe NcwBra1n's 
graphic commands. 

Before any graphics work can be done 
with 1he New Brain, )'OU ha, ·e 10 SCI up a 
screen . Again OPEN has to be used 10 
define the size. shape, and pos ition ofthe 
screen. 
NEXTWllX A major progra m to illustrate 
con1rol of data flow. plus data file 
prog:rammingcommands and graphics. 
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~%Jllf1 •l fi@I IM 
John Dee presenls a grap hics edilor program for use on lhe Sirius I "i lh 1he Graphics Tool Kit. 

GRAF IC 
CONTROL 
GrarK' is a simple in1cract1,c editor 

designed t o be used an conJ uncuon 
with 1hc S1nusG raph1csTool K11 and 

Grafix kcmal to design and sa,c scree ns 
witho ut the need to" rite one-off programs 
for deu :lopmc nt purposes 

Screens produced ,1,1th Gra fic can be 
used fro m apphcations prog rams usmg the 
Sirius Grafix program Graf~ as hs1cd 
on pagcs22 and 23- isv.-ritt cn 1nMandard 
Microsoft Basic and runs under MSDOS 
on thcS 1nus. lt shouldg1,c)O Uah1gh-lc,cl 
interface to the Sinus Grafix kcrna l 
soft• arc for program and ~rcc n de,clop-­
mcnt purposes 

An 1n1crprc11,c ,crs,on of the program 
•ill require a 256K machine. but 1f a 
comptlcr is a"ailablc a compiled ,crsion 
v.ill run on the bas ic 128K machine 

TilC command hnc for Grafic ,s free 
format and 11s only rcslr iction is that 
paramelcrs are separated from the 
kcY"'ord by at least one S,pacc. The 
command can begin anyv.hc re on the 
cu rrent command hne, as lcadmg and 
tra 1hng spaces are igno red. 

The response "r' comes m reply to an 
1nco rrectl) writt en or ummp lemcn led 
com mand . If paramc 1ersareom 1tted, zero 
LS assumed Command!> may be in upper 
andlo v.crcase. The draw commandallov.s 
you to use the Sinus cur sor kc)) to draw 
shapes any""hc reon the screen. turn pixels 
on and off and s1an and stop drav.-mg. 

Afte r using the curs.or kC)S to d raw a 
shape. )"OU can then fill the 'ihapcs m wit h 
eight different types or patterns FIL L 
sketches the region surroundi ng the cur­
rent cu™>r pos1t1on with the cur rent ly 
enabled fill pattern _ The pattern co mmand 
(PA ITER N ,i:) . v.he re ,c 1s 1hc num~ro f 
patte rn 1ypc. v.1\1 be implemented on the 
FI LL com mand 

T1lc combina t ion ru les arc the same as in 
the Graphics Too l Kit manual. v.h1ch 
should be consulted fo r further dc1a1ls on 
how they v.-ork. The tool }at con tains a 
num ber of othe r programs in add1t1on to 
G ra fix 
• Bus1graf - A bus iness gra ph ics pack· 
age 1hat ano .... 'S )OU to ma ke and edit pie 
charts. bar graphs. hne plots ctc 
• Char graf - A characte r graph.CS S)'S-­
te m lha t aUov.'S you to create and pr int 
graphics using characte rs instead of high· 
resol utio n graphics. 
• Efon t- A font editor used to define or 
mod ify the character set 
• Kcygc n - A ke) boa rd generator used 
to define charactcnst1cso f ind1\-01dual le) s. 
• Modcon - A co nsole mod1fica11on 
Ullhly that allO'A'S )"OU to SCI and 53\-C 
kc)boa rd tab les and characic r se ts. 
• OW Basic-An mtcract1\-C 1n1erprc1cr 
that supports hi·rcs graphics and music. 

COMMANDS 
EX IT 
CLEAR 

MOVETOx y 
MOVEBYxy 
LI ETOxy 
Ll EBYxy 
CI RCLEx 
PATIER N x 

t"ILL 

DUMP 

CURSO R ON 
CURSOR OH" 
CUR SOR SAVE 
CURSOR RETU RN 
CURSO RnND 
CURSOR TYPE x 

SA VE tilename 

LOADfilename 
BAR x y . 

.ARC rx l yl xl yl 

WINDOW FIND 
WINDOW DRAG 

WINDOW SET x y 

LI NE TYPE x 

LIN EW IDTll x 
RESET 

SCREE N R ULE x 
STEPx 
DRAW 
WRITE siring 

Rc1urm 10 MS-DOS 
Ocari 1raph.a scrtitn and rc1urns cu™>r to 0.0. Other parameters 
remain unchanged 
MO\'CS cursor IOiCTCCn ro-ordmatn (X.)') 

MO\-cscursor from tht-currcn1 po.smon by lhc 1ncrcmcn1S(x,y) 
Dn111-'S I hne from the airrcnt position to the co-ord1natcs(x.y) 
Dra~ 'S a hnc Crom the cur rcru cursor pow!M>fl by the increment (x.y) 
D111111s a arrlcofBd11tS • around thccurrcn1 cursor pos11on. 
Sc~ct.5 a fill panc rn, ... here x is 1n the ran~ 0-8 The dcnsi l)' of 1hc 
pancrn 1ncrcllSC.'1 as lhc num~r docl Pa11crn 81s blank 
Fills the rcg.KKI surrounding tht current cursor powuon 11,11h the 
currc-nlly uabkd fill pa ncm 

g~=~}~l::':O~:fu:: =)~ntlycnabkddol matnx pnnm 

EnabksNrsor 
Ots.ablcst'\lnor 
Sa,ts internally. the posih on of the cursor on 1hc iraptua KT«n 
Returns 1hc cunor 10 1hc las t wi1"Cd position 
Re-ports 1hc current cursor posmon on 1hc KT«n t~r ~ c;:i~~JseT;;:2c ,! :,~~he range 0-2: Type O • block curwr 

Sa,,·ts 1he current screen •1ndow on d 1sl,. -...1th the name file name SCR 
No utension ntt<b m be g.i,cn. but • dme spearic, ma) be used 
Filcn.1mc can be up to e ight charac1ers 
Loads a scr«n a1 the currcn 1 cursor PQS•I ion ( fikn.a mc dc.-1a1k 11, aOO\·e) 
Fills a b.ar 1•>"1\h Sides of size x )' from the current cur50f position "'"h the 
currcntly cnabkd fill pancrn, 
Dra-...-s •n arc of rtdn1s r from ro-ordmatn: (xl ) I) m (x2 )'2) •hK"h must 
he on 1hc cude of a spttificd radius 
Rcpo tu 1hc cur ren1 -...mdow ong 1n and s11.c to the KTeen 
Cop,ct the c,,irrently dc.-fincd ·KTeen 1t.mdow to the present C\lf'M>f 

l",blllOO 

~ 1': ~~h ~~r~:J~~'!;'!,(hh~~:1 b~\'.~ current cu~ 

~1'.~~j~~~t:~s~~rf:~!':~·::.=;::~~«i:,.,i 
off. t)-pc!I • dot daWd, 8onJoff JonJoff; 

SclC'Cts the hnc wKhh (10 puck). c11hcr I ,2.4or6 
Rcscb 1he S)'Stcm parameters (sec Grafix manual. ESC' Sd)and !iCIS the 
step rate for the dra"" faaluy lo I . 
Sets the currenl M:f'ccn rombinatton rule (sec page, 22f2J). 
Sets the step rate for the dra"" command 
Sec panel bcio...• 
Wntc the s1nng a t lhc curren t cursor poMIIOn 

Keyboard layout for h" DRAW command 

Return to 
G rafi c 

Sta rt dra ~m g 
hne 

Unused 

Cu rsor up 

Cursor left 

CLR 

' LI NE 
INS 
MO DE 

SC RO LL 

r 
.-

DEL 
C HA R 

LI NE 
DE L 
EOL 

LTRL 

! 
--+ 

T urn off a pu:el 
(only \.\1th 
SC RE EN 
RU LE 3 
enab led) 

Stop draw ing 
line 

T urn o n a pixel 

Cu rso rd o~ n 

Curso r n ght 



THE 
BATTLE IS OVER ••• 

"MS-DOS has become the dominant 16-bit 
operating system ... " 

Computing, 17th February '83 
" ... ncm it is clear that MS-DOS is the runaway 
winner." 

Weekly MIO'o Bulletin, 21st February '83 
"MS-DOS ... has virtually stopped the runaway 
success of Digital Research's CP/ M in its tracks ~ 

lnfomatics Daily Bulletin, 14th January '83 

"Digital Research ... may be too late to stop the 
landslide ~ 

Personal Computer News, 20th May '83 
"In quick succession, more than 50 other 
computer harc:tware manufacturers picked 
Microsoft 's operating system . As a result , MS-DOS 
has virtually shut CP/ M out of the market for 
newer, more powerful microcomputers ~ 

Business Week, 21st February '83 

MS-DOS The industry standard 16-bit OS 

MICROSOFT. 
MICIOOOIIUd, 

Bulboume Hoose. Gossoms End. Berkhamsled, Hefts HP4 3lP 

PCN JUNE 10.JUJ',;E U , 1983 " 



I]~ THE COMBINATION RULES Ttwpordonol ucr tt n (onwbolit1e n.oe:.)to MmondhcalkdlhHouttu nd lil 
labelttd'"S'". ~ponMMI otltwk'f'ftfttor1 .. hok .tcrtH)llor'lfled astht locatk>nof'thc rno•·C'll<"alkd thccktllnadon . Bdo« 
JiMlr mon, 111,f .. bitlkd .. D'": alltt llw -n, llwdftt ination • .. M:IINI ··o •·. 

TM totlo...-lna; nits 'Ptclf')' the p!)Mibk tl"&MlormaUons o/ lhe dHlhuiUon by tti«-sourtt: 

0 0 ' • 0 The des""'"°" RAM '"" '""' •II '"'"'" n D' • SAND D.-ll\edcsllnatK)fl 11 formed by AND 1n1thc U concspond1n1 bits 1n 1hc onginal cks11na1too and the' 

n o · • NOT S AND D The dcshnauon • ro,med by u AND1111 the IR\'C:rlcd source w11h the deslll) I UOfl 

n D' • D Noop,nuon.~du•s< •• th<dcsun,uonmuli, 
- rC'prdkuofthcsourcc ' 

O' • S ANO NOT O 11'e <ksunauon K formed by I]' D' • S XOR D The de,unauon ,s r ... m<d by XOR,ng th< 
ANDm1 the rompkmcnlN or1pnal lksllnahon Mth the C'Ofrcspond1n1 btts ,n the ong1nal dcsun atK)fl Hd 1he 

D' • S- The M>urcc II mo,·C'd 10 the dcsllnation 

7

• D ' • SO R o, 11'e cks11nation i:s formed by OR1n1 1hc 
ror respondma bus 1n 1hc or11mal dcs tma llOfl and the 
source _ Tl111 is the 1tartm1 combinallon rule n......,. ... __ tloe_llDl_to_ --



SIRIUS DESIGNING 

D' • NOTS AND NOT D· The dcst1na11on IS fonnt'd by 
ANOin1 1tw:: rompkmcntc<l dcsllnallOft a nd 1tw:: rom· 
pkmcntcdsourct 

D' • NOTS XO R D: Thcdnt1na t 10111Sf0tmcdb) XOR,ng 
1tw:: corrcspond,nJ btts 1n the onganal dcsunauon and thc­
compkmcntcd sour« 

O' • NOT D: Tbc dcsl1nat1011 n formcdbycompkmcn11n 1 
a ll the bits ,n tht' on11nal dt's11nat1011 

o· - s OR NOT D Thc dcsllnatlOII IS formed b) 
compkmcn 11n1 the onam al dcslm a ltQn and ORm1 the 
corrHponc hn, bits \lto1lh the sourct 

• • • 
• 

o· • NOT S The compkmnl«'d soun:e 1s mo,t'd 10 1he: 
des11na11on 

o· • NOTS OR 0. Thcdcs1tnat1on rSformcdb)'O Rmt 
lhc oonespond1n1 btts m the onginal dcs11na11on and the 
complemented soura: 

D' NOT S OR NOT D The dn11n1t1011 11 formed by 
ORm1 t tw:: rompkmcnrcd on11nal dcst 1na11on and the 
compl('mcn1t'd source 

D' I · The dncmatlOII rontams all onc.s 

The comb. nation nalcs J)f'O\' idc flcx1blhty in graph.a Jll"«'Scn1a11011. 1nclud1n1 s1mula 11ng motion on the: s««'«'" Thc d1a1rams show I he rcsultsol a ppl) ·1n1 
ttw:: combm111on ruks 10 a ilmpk dcs11naoon and IOUKC 

LINE DRAW FUNCTIONS The l6com b1na1ion rukscanbcsummanscd 1n the rono,.,mJ four rules for all the Lmc Dnwfuncu on s. In 
this case. the hnc d the source a nd all the: dou,n the sou rce arc ON 

> ll a rd• 'ntc (or OR ·1n) 1hc hnc (O' • S) > XOR·1nthc line . ( D' • DXORS) 
> Erase a line. (D' • NOT S) > Noopcrauon (D' • D) 



Slinllite drins, for BBC and other micros 

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

Thanks to Perso,,al Computer 
News, you can build up your 
system, whichever micro you 
have, for only a porti on of the 
cosls. 

And theo nlyex trayou ' II need 
is the interfa ce. This superb 
offer comes with cables and 
software worth more than £35. 
But you' ll pay nothing for them 
in this offer . They're your s with 
PCN's compLiments. 

Boxed in a light beige, low-profil e case with its own switch mode PSU, these 80-tr ack doubl e-sided 
drives give you SOOK of formatted stora ge with the BBC micro, or 1600K for other machines. 

The BBC driv es of similar spec cost near ly £800; so take advantage of PCN'ss pecial offer now-g et 

your order in by the closing date, Jun e 30. - D Thb "'"......,•Ith'"> ••..,. 
JJl" Htt pCIMlnttrfKt: 

e Malm cabk "'·Ith pt11• 
• T• ·ln drh f' nbk 
• BBC dMronn att tt procr.m 
Bo.t«ht .wpan ld)thcx,o ·ooklcost 
mon than 05 . 

-----~~;~:c;;s;~-.00~;:~~~-~~;;~;:,:;1~;;~~;:~;;;;;;~·;;r:;;:;.;~~-,~.-~;-,;~-; l~~~~~~~~c:~r:n,:r~.~~f!r':a~: 
Yt>s. please send me Disk Drive Subsystems at £499 + Dcli\·cry + VAT : :~i~~!;bcwp:~l=~t~~:;02!~~~~ 
(tola l p rice £585.45). : ten Ltd and made by Mitsubishi or Canon. 
I claim my FREE mains cable. disk drive cab le and B DCdiskfo rmat ter program. ; supplied at the discretion of Micronix. 
worth over D5! : sn:artCAnDN 
~eu:~~': ~:hb~!:~ i:~s . made payable 10 VNU 1 ~ !~.r;~~~:OOK p:r side 

Name :::_,: K~::S~h 
, Tnic*~ 961r11ebpcrmch 
: AccieM tt.t:- uack 10 1rack, J nulhscoonds Addr ess 
: K1t hng11mc, lSm1lhsccondl 
! •\ ·cragc:. 94 m1lhseconch 
: u.1:lh :Fh >'cycan 

Thi s PCN Special Offe r represe nts very spec ia l value : ;:::, .... u.. NlwMI ' "':: .:. IO.CO>r,o-.·u-on hours 
ihtocks a re exhausted . full nfund ~m be made to au customers Immediately . n • • , JU:,,.E 1~J~L "- 198.3 
\'111U Busi- f'\jl"'-IM)ftt lnrorpon,lcd 1111ht Nt1ht-rbnch lbndtkrq,Mtrl\ROIIW7 llutkffl 



Ted Ball tests the first micro-based version of a new language from the designe r of Pascal. 

Modula-2: 
son of Pascal 

Modula·2 is a gene ral-purpose lan­
guage designed by Niklaus Wirth . 
and comb1mng his t~O earlier 

languages, Pascal and Modula. Pascal was 
intended as a 1cachmg language. and 
incorporates the principles or struc1Urcd 
programmin g. 

Modul a is a strippe d-down version of 
Pascal. and has cxtensmns andudmg 
independently comp1lablc modules and 
support for mul!1proct!..Smg and low-lc\'cl 
mainframe access. II was m1ended ror 
programming small real-time control sys­
tems. 

Modula-2 adds extra fcat urt$ to Pascal 
and Modula . and is designed for syste ms 
programming. and largc·scalc program­
m1ngprojects m\·olving a team or program­
mers. 

But a mtefocomputer 1mplcmcntation of 
Modula- 2 is now available from Triangle 

PO, JU1' E 10-JL~E U. 191D 

Software. II v.-as de\ •elopcd by Voht1on 
Systems m lhe USA , and run s with 1hc 
UCSD Pascal syste m. The Apple version 
was supplied for review. 

Features 
Modula -2 includes almos1 1he "'hole of 
Pa.seal. but there arc many differences in 
1hedetails. apart from the spec 1fte Modul a· 
2 ex1cns1ons. 

1be differences include: 
• Un.s1gned1ntcgcrsoftypeCARD INAL 
arc included as \I.CU as signed integers of 
1ypc INTEGER. and both type s can be 
given values in decimal. hex. or octal. 
• Structured statemcnls in Modula ·2 all 
ha\·e an c,i;plicit end a nd include s1a1cmen1 
sequences instead of Pascal's compound 
statemen ts enclose d "''!thin BEGIN ... 
ENO. For example. m Modula-2 you 
wnte: 

Wl-llLEcond1t1 on DO 
stat emen t I; 

state ment n: 
END 

in s1ead of 
WII ILEeond1ti on DO 

BEGIN 
statement I ; 

sta 1cmcn1 n : 
END 
in Pascal. 

GOTO has becnom11ted from Modula-2 
and replaced by I IALT. \l.hich 1crmmates 
program execu11on: RETURN , "'hteh 
transfers control to the end of the curren t 
procedure. a nd LOOP /EX IT . v.-hich pro­
vides a generalised loop sl ructur c allowing 
mul11plc exits. 

Modula ,2 docs not ha\c a sepa rate 
FUNCTION dcfi n111on. but functions may 
be implemented with procedures . If the 
s1a1emen1 ·RETURN expression' 1.s in ­
cluded in a procedure defin ition. a call 10 
the procedure will relurn the value of 
'expression' in exac:ily the same "'ay as a 
Pascal function call rc1ums a value. 

The Pascal rcsen ·ed word FILE is 
omined from Moduta -2. but there 1s a 
file -handling module included m the 
system library . 

1be most 1mportan1 differences. hov.­
C\'Cr. arc lhe features dcm ·ed from Mod ­
ula : modul es. processes. and lo\l.·le,el 
machine access. 

There are two type s of modules -
program modules and library modules. 
and each module includes 11sown decl ara­
tions and pr0ttdurcs. but may also refer to 
ot her modules. 

Program modules make up the top lc\ el 
of a program and )Ou may use constants. 
variables. data structures and procedu res 
from lower le"el modules 1n them by 
including names of the objects you wan I 10 
use 1n an ·impo rt hsf . 

Llbrary modules consist of 1wo parts: a 
definition module and an 1mplcmentat1on 
module. The defin ition module contains 
an import list IS in a program module, an 
export hst dc1aihng 1he obJecls from 1hc 
module 1hat may be 1mpor1cd by ochcr 
modules. and the dcclaralions and proce­
dure headers for lhc implementation 
module . The implementation modulecon­
s,sts of procedure defm1t1ons and program 
1ext. 

A module may import either complete 
hbrary modules or mdw1dual obJects from 
hbrary modul es. It is possible to have 
cilher quahfied or unquahfi cd import. 
With qualified import. when an identifie r 1s 
refe renced by the importing module the 
identificrmus1 be preceded by1hc nam cof 
the modu le itha sbeen 1mportcdfrom . Thts 
make s it possible 10 eon!>lruct a program 
from a number of modules that "' ere 
wriucn independently. wuhout the possi­
bili1yof confusion bct"'een the same name 
used 1n different modules. 

' Processe s' in Modula- 2 arc designed to 
allow muh1programming. or concurrcnr 26 ,. 

" 



•125 programming. Genuine concurrent prog· 
ramming require s a ~ys1cm ,,_.11h more than 
one processor. bu1 Modula ·2 supports 
qua.r,-roncMTllnc)". • here a sinaJc proccs· 
IOI' executes one prOttSS at a 1,me. bul 
s• 11chn amona 1e,-eraJ pnx:n.sn 1n a 
't1mc-shann,g' fashion . so that the pr~ 
KS appear to be running simultancOUsl) 

l>t"OttSSCs communicate throu s h shared 
\ ·anables, ,,_.hich allow the tr1nsfcrofdata. 
andsipals. 1111 hk.h aUowsynchromsahonof 
procnscs The hbnl) mocMc 'Procc.s.scs' 
includes ~urcs such as WArf and 
SEND "l\hich alk>w you to define 1he •a y 
that proc~s interact 

Processes ma y Ix used for handhng 
1nput1output dc\.ttts, either by polling or 
throu&h 1ntcm1pti, and Modula -2 all(:w.-s 
sc"Cral k,·els or pnonty 

As ,.;ell as 1he comptlcr and 1he p-rodc 
interpreter the Modula ,2 pad.age includes 
a Mandard library of mach1nc dependent 
modules for input-output. file handhng 
and dynamic s1orage allocation. and a 
ut1ht) library-..hK:htncludnma1hcma11cal 
functions. stnna manipulation. and anth· 
mcoc opcr111ions on 19-di&JI dcamal 
numbers. 

Presentation 
The package consists of two 51,, .. ,n disks 
conta1n 1ng1hc Modul a-2comptlc r . p-codc 
interpreter and library modules, a user's 
manual an the usual nng·b1ndcr (omqt. 

and a texlbool. PrQ8rumm1n1 '" Modulo· 
2. by N1klaus W1r,h 

The textbook 1s dcscnbcd as an ,ntro­
ductK>n to programming in general and 
programm1n1 "l\1th Modula -2 in pamcular. 
and as being MntaNc ... a sclf-conta1ncd 
tu tonal for the beginner I lo,r,c,·cr. 
al though the bool docs CO\c,. the S)'ntax 
and feature s of Modula-2 m a \Cry 

1horough way and cxplaini 1hc ideas 
involved, 1t 1ncludc5 some ad\anttd con­
oepu 

It is therefore noc pnwblc 10 understand 
1he boot fully or to appreciate 1hc po-crol 
Modula·2 "l\llhout progrtimm1ng cxptn· 
cnce and a good background in computer 
science. 

lltemanual 1s1 rcfcrcncegu1dc.d1v1dcd 
lnto se,cral SCC'hons lntrodun1011 10 
Modlllo-2 co,crs 1he S)nW 1n dctad and 
includes a SCC'IIOfl dcscnbmg the differ· 
encn between Pascal and Modula·2 
S11mdord Library and U1il1ty I.JbTaT)· gn c 
details or 1hc con1cn1s of 1hcse hbrancs. 
"T'M Modulo-2 SJSl~mCO\·ers !he u.seolthc 
comptkr, •h1k lmp/NM11tal10t1 Gu,d~ 
CO\"Cn 1nscal1111on proccdurti and the ~ 
or madunc 'P«!fic features. The manu.al is" 

• ell or1an1.sed and dearly wnucn. and 
there is a sepa rate mdc;c to each SCC11on 

Getting started 
The manual 1ncludt's1 section on installing 
Modula-2. This abo dcscnbcs how to 
1nrorpora1c the AppJe Pascal hbrary units 

inlo the Modula·2 system. and how to set 
up 1hc 1n1crrup1 S)'5tcm. 

You need to understand somclhing of 
the Modula·2 system before )OU lilart on 
the 1nstallaoon , but 1he msaNCtions arc 
clear. so you don't h.nc 10 know e,c')· 
thing before you start 

I PCN PRO-TESTI 
--...1.1 1;;ma·,·, ,1~,.-

MODULE MlilnProcrem; 

MODULE JlandGe.N....tllHw; 
UIPORT Tl...Ort>ey; 
l!.XPORT Rando•1 
CONST Modww • no, 

Increment • 71271 
VAR Sffd1 JNTEOER; 

MODULE MllnProcHmJ 

VAR SMdi tNTEOER; 

PROCEDURE Random(h tNTECER; 
CONST Mod"11111 • 2SOJ 

PROCEDURE Randolll():z JNTEO!ll1 
BECIN 

lncre•nt • nn, 
BEGIN 

5eed Iii* (Seed • lncteeent) 
1100 MoocM1111 

RETURN SffdJ 
END Random1 

Bl!OIH 
s..ci =-n...oto. 1, 

END ll&odo.Xumber11 

BEOIN (• Ma.inProcr•m • ) 

Wrltelnt~T)1 

ENO KalnProcrtia. 

In use 
Tilot comptltr is quite comphcated to use. 
as there arc a number of d1rect1\CS and 
options. and cond111on1l compi lation 1s 
allm,cd 

Amon1 the dir«11,cs arc STAN­
DARD . •hteh controls 1he USit of the 
non-sc.andard futures of lh1$ 1mpkmcnt• · 
tJOn; STO, •hlCh 1s used in conJUtK'Uon 
v.1th predefined Boolean \ilnabks to allow 
vanous hslmg op11on1; SDEBUG. '*h1ch 
con1rols the pnn11n1 or debugging in· 

formJhon, 1nd SIF. SCLSIF, SELSE. 
SE'ID. v.hdl arc used 1n cond1tt0MI 
compilation 

I found the sccuon of the manual on 
usina the compiler nthcr more d1ff,cult 10 
follow lhan the rest of the ma nual. but 11 
docs contain all the 1nforma11on )'OU need, 
pr0\.1dcd you lool. hard enou gh One 
ad\anta,c of h.uing the hbrary moduks. 
and partM:Ularl) the Af'Pk P~ Tunle 
Gniptucs p,Kkage. is 1hat you can '*nte 
shor t test programs 10 use "'h1le pract1s1n1 
with the compiler. 

Par t ol the d1rfaculty in learning how 10 

UJe the comptler IS ptel.mg out the 
minimum you nttd to compde simple 
pn>cn1ms For la.r,e propams you Yi'III 

probably need most or the features of the 
comptlcr. but only a small pan or 11 1s 
needed to start with 

Reliability 
Wtuk testing the comr-kr I put 1n 
innumerable crron, both acadental and 
dchlxratc. and I found the error mcssasa 
generally quite accurate and 1nformame. 
There arc about ISO er ror messages 
co,·cnnac,cf) thma from m1s.singpunc1ua-
11on marls and 1Uepl , anablc names to 
1Ucpl uporu from program moduln. 
and from syntax errors 1n comp.Ser dirtt· 

Seed ,.. (Se,e,d • Jncremtnt) 
MOO ModulutJ 

RETURN Sffd1 
END Rando1111 

BEGIN c• MalnP,oeram • ) 
Seed ,. nme0to.1; 

Writelnt(Jl.ando-c>. T)I 

END MainProcrtiL 

11,n to comptlcr scope tabk O\crflov.. 
lllcrc arc .some things •inch arc not 

cmrcred, but -am1np arc p,'Cn about 
these m the textbook and the manual For 
eumplc there 1s 'underflow' or c.ardmals. 
,..here an anthmchc statement v.'OUld 
make a card inal \'Ina bk take on a ncga1n·e 
,aluc,but •hat actuall) happcns1s1h111he 
value as taken u a large po5111vc nluc 

Verdict 
Modula·2 is a \.Cry mtcrcs11ng language . 
and 11 isn't d1rficult to leun 1f you arc 
al read) fam1har"'11h Pascal . It 1sv•cll done 
and • ·ell document~ 

With the pritt: 1alcn intoconstdcra11on. 
11 -., II appeal only 10 profrssionab and to 
ad"anccd hobb)1sts. but 1( you arc in· 
lcrcslcd 11 1s worlh 1n,cst1gat1n1 furt her. 
Thc textbook and 1hc manual are available 
separately, alio.-1ng you to dcadc 1( you 
can nuikc good use or Modula-2 before you 
tui,"C 10 spend the full amount (Of the 
Modula-2 s_)'Mem 

UTINC 
r- ... ------.., .... 

nnnnn nnnaa naaaa aaaa naaaa an nan 
.... Modula-2 ........ S)')lffl• 
rrocrammlftl l.nJUale ..... Appk I I '8 K . 2 
dtw. dmn. Apple i..-,ua,t C.ard Ind Ar,,k 
P..calor Apple Ill •1th Applc Palcal.)()S 
,..._ Prosr- [kl~ S)'fc•. u1, NK 

VAT; Uxr M11MW.1. wpantdy. £l9. 
Tutboolt (l'w)6NIMUnf"' M°"'-""·Jttf 
N1klausW1rth).wp11r11tcly,£9.SO,.... 
TnanakSofh~•re. ~8clkv,llc Rd. L.ondoti 
SWll60T ,._. ~1.,..nllopp)'dd.L ... 
_.._ ~ IJl:J. co.fipra,t,k lor C1' M or 

ochcr opcr~ ,ywm 



1-or one month only,• you can get 
a compl ete Commodore comput er 
system for the price you'd ex pea to 
pay for the VIC 20. 

It's a complete computer system : 
a Commodore VIC 20 compu ter, a 
cassette unit , a simp le explanation of 
compute r programmjng- 11ntroduc· 
tion to Basic Part I~' plus an exclusive 
compilatio n tape of four compu ter 
programs, !Blitz, Type-A-Tune, Race 
and Hoppit ). 

And, while stocks last, all tha t can 
Ix: yours for just £ 139.99. Which is 
alm ost exactly the price you'd 
non nally have to pay for the VIC 20 
alone . 

There's only a limited numbe r 
availablc,sowc rccornm cncl you visit 

your nearest VIC 20 stockis t as soo n 
as possible. 

ALLABOITT TI-IE VICW 
The y say it's the best home com­

pute r in the world, and no wonde r! 
TI1crc arc ed ucational programs for 
5 year aids and up lspclling. physics, 
arithmetic etc.) Plus 1n usic1 typing, 
ch ess and home accou ntS. And, of 
course, al.I those marvc Uous arcade 
games. 

You'll soon Ix: exploring new 
world s of colour, an imation and 
sound. With a vast choice of programs 
~md unJimitcd scope for cntcnain ­
mcnt . All right at your fingcnips . 

·o, wh1k MllCk, l;1~ l),.-t;11I~ COHl,."Cl ;I( mm of 
p>!IJ.ltlOprl'!>to 

YOU CAN SEETHE VIC20AT ALL 
BRANC HES Of DIXONS AND WAUACE 
H F.ATON, AND AT SELECTED 
BRANCHES DF llOOTS, RUMBELO~ . 
LASK YS, CU RRYS, GREENS, O RBIT, 
MJCROC , RANK XEROX, WIGFALLS, 
Sl'ECTRU M,COMET,JOHN LEWIS, 
WOOLWORTH, REDIFFUSION, co.o r 
ANDOTI<ERGOODR£ TAJLERS 

ALSO AT BRANCHES OF A 
NATIONAL NETWORK O F 
COMMODORECOMl'UTIR DEALER; 

(: commodore 

VIC20 
Til e bes t '1ome comput er 

in the world . 



Sinclair ZX Spee~ 

The growing range of Spectrum Software 
'rou'II know already that the 
Spectrum has generated an 
enormous range of peripherals 
and independent software . Our 
own range is growing very fast 
and is shown in the Sinclair 
Software Catalogue - free with 
every ZX Spectrum . 

1 
I 



rum-news! 

16Know 
£99"9t«JU9y£125. 

48Know 
£129·9~KJU9y£175. 

ZX Printer now 
£39.95 Prewoosly £59 95 

How to order your ZX Spectrum 
Access, Barclaycard orTrustcard holders 
- call 01-200 0200 24 hours a day, every 
day. By FREEPOST - use the coupon 
below. Please allow up to 28 days for 
delivery. 14-day money-back opUon. 

At last , a 16K colour computer 
with graphics for under £100! 

Why have we done it? 
Partly becau se the sheer 

volume of Spectrums sold (over 
300 ,000 so far) has brought 
down unit production costs . 

And partly , of course , 
because we hope you 'll buy a 
Sinclair computer-and not 
some competitor' s promise ! 
We've all heard about colour 
computers breaking the £100 
barrier . Here 's the computer 
that's done it. A colour computer 
with advanced graph ics that' s 
fully supported , and widely 
available . 

Right now, you can order a 
Sinclair Spectrum at these 
prices direct from Sinclair on 
the order form below . And to 
make it even easier to handle 
high-level computing at the 

lowe st possible price , we've 
cut the co st of the printer , too . 
At £39 .95, it's almo st 
unbelievable! 

At prices like these , there 's 
really no reason to wait. 

sinc::lair­
ZX Spectrum 
Slnclafr Research Ltd., Stanhope Road , 
Cambe<ley , Su1Tey, GU15 3PS. 
Tel: 0278 685311 . R .. no 1135,0S 

r-;o : SfnclM A~ FREEPOST, c.mbeftey. Sc.wrey, 001 5 38R. Order-, 
I Oty ll-.m Code 11-... ,PncA ~ I 
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I PCN PRO-TEST I 
"--1,...,,1 ... ... , ~i~ 

Want to turn your Orie into a filing clerk? David Jand a tests a dat abase tha t might do the job. 

GlOSSMI' 
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Orie-Baselines 
Onc-Base 1sadatabasemcasscucform 

for customer files. and small business 
and personal records. You don't 

ha"·c to be a big business user to bc nctit 
from using a database . because 1hc 
opera tions ln\Ol,.ed 1n , for example, 
keeping track of back issues of a maga21nc 
are "Cry similar to 1hose used for stonng 
mformatton on !he avaihbtltty of spare 
pans for Jumbo ,ets. 

I u'i.Cda48KOnc t 1orcviewOr1c-8a§C. 
A printer can be used for hard-copy 
ou 1put. but t his 1s not essential. 

Features 
To store )-our data. 11 must be organised 
into records. and they m t urn make up a 
file. Each record 1s div1dcd mto field whtch 
cancon1a1nal phanumcncornu mertcdata. 

1\n add ress field. fo r exa mple. will 
contain letters of t he alphabe 1, and may 
also conuu n numbers. II 1s the refo re an 
alphanu mencficld. On the ot her hand. the 
field for date s of birth 'l\'111 conta in only 
numbers. a nd 1hcrcforc ,s a numc nc field. 
and soo n. 

Ortc·Basc. hkc most ot her daca bascs, 
will allow you to define the record- how 
many fickls- and dcade on what data )OU 

._..,11 put mto the fields: nume ric or 
alphan1.1menc. Once )OU hine done 1his. 
and decided how ma ny records you wish to 
ha,e 1n )'Our file . you're on )Our way. 

The data 1n the fields can be ed11ed 10 
correct mistakes. records can be deleted. 
and calculat1ons can be performed such as: 
'SU BT RACT TAX FRO M G ROSS­
WAGE MOVE GROSS·WAG E TO 
NET· PAY ." 

You can search a nd sort . and (ilcscan be 
SAVE.da nd LOADcd. One usefu l facd1ty 
1s1he abthtytodefine macros . If you have a 
pa rt1c1.1lar sequence of commands )'OU use .. 

freq uently . you can set them upasa macro 
- a stnng of commands - and then 
exccule the macro by simply entering 11.S 
name . This saves a lot of time and effort. 

As Oric ·Base is much cheape r than most 
'pro fessional' databases . it lacks many of 
their featur es. 

But there are a number of otM'r things 
thal Orie-B ase M\Ould rea lly be able to do 
and cannol. including add111on andfor 
de letio n of fields: naming files: merging 
tapcfiles:andrenammg fields. Youcannot 
add records at a later dale. 

Some of 1he~ om1ss1ons are mo re 
serious than others. and more anth me11c 
functions. including %. would also ha,e 
been helpful. I hope t he pubhshcrs v.111 
include them 1n later "ers 1ons. It will use 
more memory. bu1 IM'.SC arc important and 
u.scful facih11cs. 

Presentation 
A 13 page handbook is s1.1pphcd with the 
cassette. Th1scon1ams the 1nforma11on you 
will need 10 get going . The details . 
howeH:r. are very sketchy. 

Non 'computerale' pcople-t hcma1or· 
ity of those people who use databases -
may find 1hc harldbook ,·cry confus ing. and 
a rewrite llOUld be mo rdcrhcre . Th ere ,sa 
help file w1th1n the database itse lf. but this 
doesn' t gfre you any more 1nform.at1on 
than is already 1n the handbook. 

In use 
Scmn g up One- Base is fairly straightfor · 
ward . Once you have LO ADcd the main 
progra m. you arc asked whether you wish 
to crea te a new lileor LOAD one tha t has 
bee n created already. 

You are 1hen asked ·J-low many re· 
cords?' At first I assumed this mus1 refer10 
the number of records I planned to crca lc 

in the Stssion. but in fact you must decide 
the maximum numbe r of records the file is 
goingtooontain. So you will need todectdc 
in advance how big your me will ever need 
tobc. 

I had to make an educa ted guess. 
Fur ther infor mation was requested as 10 
numberoffields. Jcng1h offieldsandsoon . 
After this I had to ente r ADD to add the 
records. l ente redsomega rbage. then tri ed 
to amend it . 

The only ed1t1ng commands available 
are used toe di1commands. no t the data in 
a record. and amen ding data in records 
means going thrOuJ h a lengthy proced ure . 
To change the name m a field called 
NA ME it was necessary to do this: 
FIN D NA ME • ·N tGLE" A TR MOVE 

"N tGEL"TONA ME 
I found t his long.winded and an noying . 

But long com mands to do th ings like 
changmg names can be incorpora ted into 
macros. Tbese macroscanbcSAVEdwi th 
the file. and used aga in by simplyen1e n ng 
MACRUN n. where n is the name of the 
macro. 

The diagram shows the commands 
Oric ·Basc offers. Some of t he commands 
must 1ppcar m a particu lar orde r ; for 
example, PRI NT will gi,·e an error 
message if it 1susedon 11so wn. The manual 
is not particularly clear on 1h1s. 

Reliability 
A lol of though t has gone into erro r· 
trapping M"re. You can't do silly th in~. 
such as asking to define fields with a length 
ofO. Trymgto placca lphanumenc data ina 
nume ric field also brings up an error 
message. and )'OU a re asked to re-e nter the 
da ta. 

Erro r·trappmg many type or da tabase i.s 
,cry important. and I was glad to see that 
O ric· Basc is well up 10 scratch m 1h1s 
respect. 

Verdict 
There lS a limit co what you can expect for 
£12.95 . Many people are sc llingso ftware a1 
twice lhc pr ice, but with half the fcat1.1res. 
Progressing up to a database with more 
fac:ihtics will not prese nt any proble m 
because Orie -Base gives you a good idea as 
to .,.,hat da tabase u. 

The fact that you ca nnot acid records a t a 
late r date is a serious 'l\eakneu. and 1t 
would be s1gmftcantly 1mpro, •ed 1f some of 
the missing feat ures were incorporated m 
later ,·ersions . 

• •• ••• ••• •• •••• ••• 
._ Onc·lbK ....... 0.ttbaie .,.._ 
'8K0nc 1 Nlt .U2.9Splut 'Xp P&P......._. 
TansortO.lH·?.?71 ,._. CaJKne .._... 
BaSK ...... Mall order, One dcakn 
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' ' I never thought I w ould change the 
habits of a life time - and I didn't have to. 
Financial Direct or follows the same precise 
accountin g principles that have become 
second nature to me over the years.,, 

Frank Bunn - 72 , 
- af t er mor e tha n 
40 years o f ma nu al 
acco unting ... 

More and more people 
are finding FINANCIAL DIRECTOR 

is Right for their Business 
Financial Director Is a complete business bOok·keeplng and accounting softw are 

package for small and medium-sized businesses and proven In two years· field testing . 
Financial Director has been designed by professional Accounta nts and conforms exactly to 

BrltiSh Accounting princ iples wit h essential Items sueh as automatic double entry and a 
comple te audit trail which are fundamental to successful compute r account ing. 

Financial Director has been described as the ·accounta nt In a brlefease' - pa rtly due to Its 
unlQue presentatio n, partly because It provides the 
financial control SklliS of the pr ofessional accountan t 
and enables the businessman to keep tota lly up-to­
date with the progr ess of his business. 

Financial Director wor1<s on most business mlcro ·s 
and Is available from good compute r dealers all 

over the country. 
we recommend that you consult your 

accountant and Implement your computer 
accounting system with professional 
assistance. 

THE 
FINANCIAL 
DIRECTOR 
SOFTWARE 
LIMITED 
Aspholte House. 
PoAoce Street. 
London StNl E 5HS 

For full Information and detaliS of our 
t raining schemes and dealer networ1< -
call toctay . ret. 01-828 43n Telex 913001 

PCN JUNE 10.JUN"E 15.19!0 
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Your Spectrum printin g prob lems solved. 

Spectrum: fit to 
print at last 
~

I that stands be1v.een the Spectrum 
and good-quality pnnhng 1s 1he 
1bs.cocc of an mdustr)·Slandard m· 

terface. O ne of the reasons the Spectrum is 
such an economic buy is that a lot of the 
'c 11tra)' ha, e bee n left out But the sheer 
,o lume of Spectrum 53les has genera ted a 
big market for lhesc e11tra bits and pieces. 

The interface problem has been O\e r· 
come b) a company called Kempslo n 
M1croelec1ronics. v,.h1ch produces a Cen­
tromcs paralle l interface. 

The interface looks ra ther like a RAM· 
pack and fits onto the edge connec to r a1 the 
back o( the computer. The male edge 
co nnecto r ,s continued al the back of the 
interface cabine t so 1hat furt her add-ons 
can be con figu red. A n bbon cable runs 
from the interface to a standard Ccntro nics 
printer plug. 

The softv.are to dm ·e the interface is 

LOAOcd from cas!>Ctte. Ooce ifs 
LOAOed (this takes abo ut 30 seconds) the 
user can set up the pn ntmg parameters 
the form at he wan1s the pnn1er to pnn t in. 
Thi s is done th rough a menu - a se ries of 
questions ansv.ered \•ia the ke)boar d. 

Th e modified program can 1hen be 
SA VEd onto another ta pe. This copy can 
then be LOAOe d straight m, and the 
printin g done v.1thout an) fu rther ado. 

Changes m forma t after 1h1s ope ratio n 
arc s11ll possible. It 1s also possible 10 add 
ext ra control codes to generate special 
characters from the pr inter, altho ugh this 
depends \Cry much on the printer )OU ue 
using. 

PCN has used the int erface frequ ently 
for v.ork in the magazine - pnntin g out 
Spectrum game hstmgs for 1ns1ancc. So far 
11 has been reliable. and has added to the 
\'er53tihty of the machine. 

........~c.tn.iclllterfec... 

.... Kem~1on Ccntron a lntc-rfik"t' ....._ 
Sinclair l'A Spectrum Mel !41 me \ 'AT a!W 
P&P ........... Kcmps.100 
MtCJocl«tron ~ . 02.l-l &~m7 

Joysticks with potential 
Fhght L.mk's range of potentiometer and lieft. say. al t he same time. mo,·c the stick cross-w1~ 1n a nort h· 

jO)'Slick.s for ,.,.,o of the most popu lar The pote ntiometer Joystick. ho•H,cr. easterly d1rcct1on. and both potenuo-
rompu1crs are fea tured here as a has two potcnt1ometcrs pos1t1oncd at meters ""di send mforma11on to the 

foll ow.on to the JO)'St1ck round-up of last right-a ngles. These arc s1muilancously computer mdicatmg hc1"'ecn them the 
week (PCN Prrtphrrals, usue JJ). man1pula1ed by the stick throug h a um,er· desired mo,ement . 

Po1ent1ome1er Joyst icks use a dif ferent sal Joint mechanism . Instead of bcmg The Fligh t LmkJ O)St1d.s.,.,e tested .,.,c, e 
method of sending mformauon to 1hc spring-loaded. the slick mo,es smoothly. for the D ragon a nd BBC micr os. The 
compute r . and the obJecl on-screen goes through Dragon set uses a fi1,,·e-pm DIN plug, v.h1le 

Normally a spnng-loadcd stick mcch· exac tly the same manoeuvres . the BBC uses the D-plug. Flight Lank 1s 
anicallycloscsoneof(usually)fourci rcu1ts This kmd of JO):,t1ck 1s capable of a l.S.Oplan nmgthereleaseohersionsforthe 
to instruct the co mput er v.here 10 mo, ·e a instruc ting a program 1n true two d1men- Vic. Atar i . ZX81 and Spectrum la1cr this 
screenobjecl. Youcan'texccutc a mo\eu p sional mmement. You can. for instance. month 

The s11d.s t hemsch es are dainty and feel 
\er) precise . Th e) arc JUSl O\er an mch 
long. and ghde smoothl) from side to side. 
Th ,s delicacy requires )OU to adapt )Our 
pla)mg st)le somc.,..hal- )OU can't bras 
brutal as )OU v.ould be v,.11h a gea r-stick. 
unless )'OU v.ant 10 rip )OUr hand o~n. 

Instead )OU ha\e to use the thumb and 
index finger . This can tal.c some getting 
used to . par11cularly 1f )'OU play \IOlcnl 
action games requiring fast rcne'<es A 
good fea ture of the controller design is 11s 
ab 1hty to be used eithe r on the table. one 
hand hold ing 11 steady v,.1th finger poised 
o,er the single finngbut1on .ora \of1. w11h 
the thumb of the holdi ng ha nd domg the 
firing . 

• The case has a nice solid feel about 11, 
and should Mand malt reatment v.11hoo1 
get11ngtooupset . The Flight L1nkJO)'St1cks 
ha,c a quali ty feel to them a nd !>hould 
pro, e good value . 
.... J~"Shc-\, Conuot Un,1 J6 ._.... Dr•aon 
)2orBBC M1CtOMcl £1S 95and£17.95 
respec11,'dy.........., Fh&ht Lm .. Control 
Lid on (0,121'.l) m .-1 c..bd O,,rn. 060Mi 
5137 .. 



~ TWO UNBEATABLE OFFERS FROM 
offERN~1 TEXAS INSTRUMENTS OfFERN!'2 

FREE WTl1i EVERY 
Tl-99/ 4A HOME COMPUJcR 

PURCHASED .. . 

ACCESS ORIES WORTH 

DualWiredOaVER £50 
Rnnot e 
ControUe:rs -·­forYQl.llOr~act 
nafaaund 
l)C*tl'o'C~. 
np«.....,.Wllh ---COMET PRICE 

£22.90 inc. VAT Beginner s Basic 
Tutor Casselte 
1ntroci.Ka~con 
C,tptlilOlheMWUMf Jnckl<ln 
• separ~t• lusons !!'at 

~N thit 's.,,pkPYo­
.. llTltl'Wli'M<:tiono( 
theuwr'19IJIOl:1U~ 
walhr.Jlef\lTl99 4A 
COMET PRICE 
£9.90 inc. VAT 

Connect Four 
achalltnsJng:YCftic.alllr.il!!li =~~'=-Kn>SIOI'~ 
towin.Anmlt:r 
ta,rw'l9~10 
gMlt.miiliarrty 
WMhyournew 
(Otl'CJIJter 

CO MET PRICE £19.90inc. VAT 

AT COMET! 
~:;s!~t~~:.::o: t.:r=~~~d~;~~~ 
~~~~·!fe::S~:~t!~~j~t r1::!~1~~:,t~~ 
~~~~:::a~~~d~=~1tr.:c7~:1

;·W\the 
counter appbc:ation form when making your purchase, send 11 in with you r receipt - And wait for your bonus 10 arm.oe. 
It's a great offer to accompa,ny a great computer 

TEXAS ll -99/4A HOME COMPUTE R 
From lhe moment you connect th.s HomeCompu1ertoyourcokiur TV and 
slip 1n the fnt prograrrme Command Module, you mter a new world of 
lfarrung and en1er1aanmen1. 
You have your own personal tu tor for you and your childr en, Yo'lf OINr'I 

~~:~~=~b°':"!~f:h1;:;:,c:,n~ 'ch'Jd 
canuk1t 
Bv C01V1eCl1ng the compu ter to a domftticca.sse1tc recorder you can feed in 

;::,~:~~SC~~~r'~~~~~I~:~:~~~ 
lear n maths, spelire or grammar You can use 11 !~prepare budgets, household 
accounts, or 10 heWc With your busaness. The poss1blblies are endless . 

~ilb~~ne,,~:_z~ng ,; COMET PRICE 
use., ahke, and" <he s.W1w1.on book~,• £142 .90 inc . VAT 
provided with the TI 'R /4A gt11e5 you ful 
s1ep-by-$tepinl tructl0fl$. "'-fr ".cc:.,._..-1 ti....-"t50! 

BUY SIX SOLID STATE 
SOFTWARE MODULES ... 

and you get a choice of either one 
of these advanced Tl -99/4A 
accessories absolutely free. 
VALUE UP TO £49.90 

The T.J. Program recorder alowlyou 1~11ore 
y()Uf P«9 ..... aftddat&,.1nd IOUMal the,IY,l,ia..blt 
IC>ftw.r• A1,1pecountC1"wldcondmiff nwcrophone 
• tt.Ol'p)f.lled, and !he UM (Otl'lel con,:i,lete wath,1 
c,,uene cAbll b UM in co,..uncuon 
wrth your T I Homt: Computt:r 
COMET PRICE 
£44.95 inc. VAT 

~ 
~~ 

"Trldlnw\dT,..,..l.,.INfflffllt 

~~-~F ~~ ~NV"!;., . HI-FI . ....... -rapt, . Fo,theedd,euofvou,ne• .•HtCOMET e, anc h 
1SIOl1 O .- · ~ K: SH your localT•lephon e Dir.c to,y 

~ I Electrica landGasApplianoes I 
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iCL 
ICL brand Flexible Disc 

and Computer Ta s 
available from ~mare now 

Ring th orex. 
e number on the dial 

below for IMMEDIATE 
despatch. 

, lwwtht0ordr Tatwo,df'IIW) ~ £1),0 l 
I "°""°""°-, .. ,.... I 
I ~or;enlhould POIC&hdQce £100 I 

Ken"f'MO"IH.croEltctrana.ltd Toul f' AT« ) I 
I for"'"~ plea. """~ani l'IUn"INI' ,.,et""*'" 

I C><d No ._,.___,_._._........,'-'---'-----'-'--'-'--'--'-'- I 
1- l!:!1 

-- "'!!!"" I -1 
l r~ues:;:;::.::.~:.Cctr~~°::PCN9J ------------
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A word PHROM the BBC 
When 1hc BBC micro has a chip­

based \ 'OICC synthesis system de­
signed for 11 you cxpcct somc1hmg 

ra ther grand. Voice output. after all. is 
what the m1cro's namesake isall about. 

True to form . the BBCmter o has struc k a 
blow for the Queen's Enghsh and encoded 
the vocal 1ractS of \ 'Cteran nc...,'SC.Uter 
Kenneth Kcndalli na s1hcon chip . Whc1hcr 
th is development iscaus1ngconct rn for jOb 
secun1y among the remaining BBC news­
casters is doubtful. hO\l,C\er 

Speech synthesiser, ha\c been around 
for a 'wh1lc but most of them ha,c an 
American accent; not really surpris ing, 
smcc mosl of the development on speech 
chips has been earned out m the US. T cU!io 
Inst ruments, for insta nce. has bee n the 
leade r in 1hc: field. 

Most of the a, adab lc speech synrhcsj s­
ers (PCN. issu,$1,1,J ond 4) come in little 
boxes -which arc hooked 1010 their host 
micros 1hrough an m1c rfacc. In some cases 
lhcy occupy some of lhc free memory 
addr ess space. 

The BBC micro was concc1,·cd as an 
expandable compu ter a nd has a varic l)· of 
free socket spaces do11cd aboul in.s.idc the 
cab met . So lhc speech -system comes as a 
piece of firmware cncapsulaced on two 

! ~~::i:!!· 10 be fiutd by an Acom 

~ :a!~~ du;~~1~hJ f~'::~i~ t °t:,:~~1; "t~i:) 

installin g the sys1em involves breaking 
cc r1am lrack.s and forrmng wire links. l l's 
not a do-it-yourself job. 

Ou r review machi ne had an issue four 
PCB which did not require 1ny board 
mod1fica1t0ns. Fimng 1hc ROMs too k IS 
minut es. including reasse mbling 1he case 
a nd dealing w11h 1he mevttable unforeseen 
prob lems. 

Generation levels 
Our documenta tion was a pre-re lease 
photocopy - 1hc finished product will 
undoubttd ly be a profess ional productio n 
wit h much the same co nlen t. 

According to this the user can genc ra1e 
words on sc,·eral different le, ·els. O.oosing 
the level real ly involves a t rade-off be · 
tween 11me a nd ,·crsat1hty. 

Wi1h the syste m fitted 1hc BBC can 
produce "ordsand sounds from a ,ocabu· 
lary contained within a " ·ord PHR OM 
(P hase Read Only Memo ry). To encode 
speech m a binary rcprcsentat1on, the 
speec h prottssor uses a linea r predictiv e 
coding technique. The speec h processor 
takes scn al da1a pro vided by the Pf-lROM 
integrated c1rcu11 and com·er1s 11 mto 
aud ible 'wo rds' under the contr ol of 1hc 
ma m C PU. 

You can access a nd mampula1e the 165 
words already s1orcd ,n !he PII ROM 
qutekl y and us1ly . This can be done in 
Ba.s.ic Or ~ mbly J.anguage. 

Existing Basic soulld comma nds arc 
used, but they take a special form : 
SOUND - 1. (word number ), 0.0. 

The value of the word number deter· 
mines which of the 165wordsarestorcd m 
the PH ROM . For exam~e. to create the 
word'any ' typcSOUND - 1.168.0.0. You 
can also access ASCII cha racters by using 
the sound comman d in the following 
fo rma l: SOUND - 1, ASC-(char)' 4.0. 0. 

Using upper -case charac ters will pro­
duce the letters of the a lphabet . and 
numeric characters will produce numbers. 
Lower -case letters and the remaining 
chan cters will produce words with some 
kind of association . 

You can also make up new words by 
combining two words that are already 
supplied in the PH ROM. These a re known 
as compound words . Facih11cs are pro­
vided 10 delineate soft or hard sibilants ('S' 
sounds). 

Silent periods can be generated by using 
codes 127 and 128. which give 0. 125, 0.25 
delay bclwecn the spo ken words. 

The baste so und commands requir e fou r 
parame ters . The fi1'$t paramete r is t rca1ed 
by the computer as a systems command. 
while the second para meter dete rmines lhe 
word spoken. Paramet ers three and four 
do not affccl thcsoundge nerate d. But the y 
arc expected by the syslcm . so you ha,·e to 
include !hem. 

Parameter value I de termines whe ther H• 

Ii 

~ - · -



-05 the computer obtains the word number 
from the PHROM , RA..\1 or an abso lute 
value in hexadecimal. 1bcrc arc four 
different ways to produ ce a wo rd. This 
makes the system very \'Crsatilc. 

Choosing your language 
To use the system in assembly language 

you have to access OSWORD and 
OSBYTE. U11ng the OSWORO call with 
A • &:07 gives )'OU the same facll1t1es as the 
b.lsiccommand SOUND. where the X and 
Y rcgistcn a re used for sending the store 
locations containi ng the values of para­
meters I to 4 10 the operat ing system 
routine . To actually do this is a little bit 
tediou s. but oc\·crt heless understandab le. 

The manual pr o\'100 a good example of 
usm9 the speech system in assembly 
language mode where you can write 
dircaly 10 1hc 'P(« h processor. llus 
requires a reasonable grasp of pro­
gramm ing. allhoug_h 1he manual gives a 
brc:akdow n of the Ii.sting 10 hdp you 
undcrs1and what the progra m is doing. 

The adva nlage of 1his system for the 
BBC is that it allows )'OU tomcorporate the 
~ech commands in to )'OUr no rmal pro­
gra m. ther eby enhancing and making 1t 
more user-friendl y. 

J6 

........................... IIC. .. ........................ _ ..... ....................... ......... __._.. ......... . 

............... n.111:.-. ... ... ............ ., ..... __. .. .. ............................ 
CM .... lt• ....................... .................. ~ 

Doing this in Basic is fairly maigh t· 
forward. and ii should n' t be 100 long 
before you can wnt c fair ly complex 
programs utilising these facil ities. 

If, on the othe r ha nd , you arc afte r speed 
of opera tion you have to re\'ert to the 
machincC()de. It's a bitmo rc 1nvol\'ed than 
1hc8asic mode, but if s equ ally efficie nt . 

'The bea uty of the Sfi lem is t hat 11 allows 
you to customise and form your own 
specia l words . Ho~c, •er . t he amount of 
ra w nu mbe r typing necessary to achie,·e 
lhis is conside ra ble . T o manufa cture lhc 
word Zero. for instance. you have 10 type 
m close to 1,CXXl individu al characters. 

If you wan I to create a number of wo rds 
for your ow n use, thi s much typing- no t to 
men tion the considerable amount of RAM 
gobbled up- presen ts a bi1 of a hurdl e. 

It should be possible to save the words on 
disk as dat a files. These can then be called 
up by lhc program and used as, say, menu 
prom pts. 

The sys1e m doesn ' t depend on any high 
speed s1ora.ge. but this would make i1 a 
much more attract ive tool. It is also 
possib le 10 load 1tle words onto tape. but 
the loading speed would obviously pr e­
clude the interacti\'e use of a tape recorder 
with a program . 

Instea d they would have to be store d m 
1he memory. ea ting up valuable space -
this would mak e 1hinpa Iii tic 1igh1 for any 
reasonabl y complex high-rcsolulion 
grap hics progra m sharing the memory . 

The speech processo r res ponds to a 
number of comm ands se nt by the CPU . 
Once set. the spctth processor executes 

the command withou t in, ·olving the CPU. 
All the command s arc explained in the 
manual. and their nam es are suggestive of 
their ope rat ions. 

The documentat ion provides some use ­
ful exa mples and hinu on the simpler 
aspects of the system. It also has t he 
foresight to provide a program lisung for 
scnding spc«h data 101he speec h system . 

Verdict 
As far as the qua lity of the ,..o,cc is 
conce rned. it was recog nisablea.s Kennet h 
Kendall- thoug h he did sound "as 1hough 
he was ta lking from 1hc bo ttom of a deep 
hok . This sound qua htycould be aur ibut· 
able in part to the BBC spea kers , 

Most of the words supp lied wit h the 
sys1cm arc useful and easy to get at . 
Forming sentences from compound word s 
1s a lso easy. once you get the hang of t he 
commands . but some of the words needed 
careful liste ning 10 to unde rstan d . 
~ pitch of the \'Oice isad JuStable. but 

10 do this you ha, e to open up )Our 
mach ine and poke aroun d . whic h isa fidd ly 
operatio n at be$!. Ih ne n 't seen any similar 
produc ls equal this system on price and 
performance. 

The range of com man ds as comprehe n­
sive . and when 1he promised cartnd ges 
come onto the market the syste m should 
have c,·cn wider appea l . It' s a lso a vailab le 
right now . 
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Richard King holds on to his hat and tests the Accelerator 11 from Saturn Systems 

Turbo-charged Apple 
Are you ti red of S-L-0-W programs ? 

Does you r machine ste m less snappy 
to r espond these days? Do you feel 

nosta lgia for the time when your machine 
was the fastest thing on the block? 

Maybe )·ou ha"e a more serious reason 
for wanting to get st uff lhrough your 
machine quickly - like money. The 
·cxperf w11l 1ell you to go and gel a 'be ll er' 
language o r eve n a 'mo re po.,...erfu l' 
machine. Out this may not be good 
enoo g~. There's no time to oomert and 
debug. nor to transfer 1he files. and 
anyway. you can' t afford a new machine. 

What you really want i~ some magteal 
item which makes the machine: run more 
quickly. and docs so withou t req uiring any 
other changes. 

The Acce lerator I I from Sa tu rn Systems 
is cxaccly tha t. Ifs a plug-in boa rd for the 
Apple II . which has a 3.6Mll z 65028 

pro«~r and 64K of fast RAM . Pu t II m. 
turn it on, and the Apple works hke )'OU\ e 
JUSI stuck a tu rbo-charge r on 11 

Presentation 
The packaging 1s basic . No brigh t colours 
or glossy pictures, but since this 1s not an 
impulse-buy item. the box is there only to 
protect the conte nts. This it does ad mir­
ab ly. and I would ha\e no hesita tion in 
consigning 11 to the slings and hooks of 
pa rcel -pos tage. 

The manua l 1s less good It ck>cs 1hc Job 
of explaining how to insta ll t he eard. and 
pro\ ·ides several useful hsu . but ~sn' t 
make any real alte mpt 10 ghe a thor ough 
description of how the Accelerator II 
boa rd work.S. 

It wo uld appear that Sa1urn Systems 
intends that the in-dept h details arc to 
remain a dark secret. and 1n many ways th is 
is no bad thing. Cer tainly, the actual 
funct ioning is far from simp le. and will 

produtt some nasty surprises 1f >·ou don' t 
undcn, tand 11 ade quate ly. 

How it works 
Thee Accelerator II is billed as a 'co­
prottssor' . but this is a misnomer. since a 
true co-processor is one wh ich woiks at the 
same time as the regular processo r . 

When you activa te the Accelerato r , it 
rtplacr.s 1hc on-boar d CPU comp le1cly, so 
it should re.ally be called an 'alterna t ive 
processor·. Not only tha t , but it comes with 
its own RAM : you may ask why this is. 
""'hen there's 48K of perfectly good RAM 
on 1he board. 

The reason is that the 65028 on the 
Atttlcrator ca n re ad d:u a from the 
memory ,·cry quick ly. So quickl y. m fact, 
chat the 'ol d ' RA M can'! respon d in time . 
The result would be that the 'new' 
processor .... ·ould actually ha\'e 10 .... a it for 
the memory to reply , and this would 
degrade the perfo rmance . And since the 
only reason for ma king 1h1s boa rd in the 
first place is 10 squeeze the ma ximum 
possib le per form ance from it , !hat 
wo uldn't make a lot of sense . Not that such 
cons ider ations usually make a 101 of 
difference in this industry ... 

The manual mak es much of the fact that 
the. Attcle ratoruscs ·O MA·. Direct Mem­
ory Acccs.s. All it means is that 1he memory 
in questio n. which actua lly belongs lo o ne 
processor . is being used by another 
processo r as though it ,,.·ere its own. 

That soun ds con t radictor y. since I said 
earlie r tha t 1he 'o ld' memory on che 
Appl e's mot herboa rd 1s replaced by an 
equal amoun t of faster memory on the 
card . In most of the memory this is qui te 
true , bul for some parts ii JUSI isn•t 
possible. notably for the screen-pages and 
1he lnp ul/Output area. Th ese just ha,·t to 
be on the main board. since that is where 
the accual hardwa re that generates the TV 
signals and works the slots is located. 

Ther e arc t.,...o ways of reconciling the 
oonnicting needs of the Acce lerato r . .,...hich 
requir es fast RAM . and the extern al 
ci rcuitr y • .,...hich has to have its memory in a 
cert ain place . On e sol ution is 10 fix lhing s 
so 1hat the 'slow· processor is responsible 
for the •fixed ' RAM .... h1le the 'fast' 
processor has its own fast RAM . You t hen 
pass messages between chem. and ge1 a 
mult i-pr ocessing system. 

The .othe r answer is to deact iva te the 
slowe r C PU . le! the fas t processo r ha\ e 
control of everything. and use OMA to put 
stuff in10 the proper place s fo r the external 
circuitr y. 

TM ~cond method is the one used by 
the Accele rato r II. Thereareprosandcon s 
10 both methods. the most ob\'ious being 
that the fint req u1resaeo n1plex program lo 
ma ke it wor k. Thi s use s valuable memo ry 
and can easily go WTOng. 

The Accelerator's me thod has 1he 
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Why the New 
leaves the 
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.!!~~cz~~~.£°.!'!~·im~ . 
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MATRIX PRINTER from as little as £289 
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OVERSEAS ORDERS A SPECIALITY 

CAU (0942) 892818 for full details 
Abo avadable while 110ck1 last 

APPLEll&48Kfor only£499{+ VAT) 



• ll advan1agc !hat lhc hard"arc 1al.cs care of 
1he necessary s"1 tching . but has the 
d1s.ad,antagc 1ha1 }OU kno" that there i, a 
perfectly good (albeit slo"er) proce~sor 
doingabwlutcly nothing to earn 11skeep . I 
can't help fcehng it's a pil) Sa tum Systems 
des igned the board so one processor "as 
idle. but I ackno"ledge that it "ould ha\e 
been cons1dcrabl) more complicaled and 
per haps less reliable . 

Installation 
Powerd o"n, open Ap~e. find empty slot. 
insert board, shut App le, po"erup. Thafs 
it--ell. almost. Thcrccerta1nl) can't be 
many add-ins to the App le system thal 
make such a difference in performaocc 
_.;,h so httle fuss. 

There arc some switches "h1ch might 
ha\'e to be SCI. bu l Mnce the board armcs 
with the~ in the (m~t probabl)) corr«t 
pos111on. )OU don't ha\e to do mo:-e 1han 
check. There :u c eight of these 1n a DIL 
package on the top of the card. and if one is 
in the 'o n' positio n it tells lhe Accclcralor 
that the corre,;ponding slot has a 'slo" • 
device 1n 11. 

But the term 'slo" • de, 1tt docsn 't mean 
quite "hat 11 S3)'S, The fact 1s that certain 
peripheral card~ are hcaHly 11me-cr1hcal. 
meaning tha1 signals mus1 be sent to i1 a1 
spcci ficintenals. lfthcsignalsam\e "hen 
1hey aren't C'(pected the de, ·ice just "on't 
wo rk. 

Although modem ca rds such as the DC 
l·la)CS M1cr0 Mod em and 1he No,at1on 
AppleCat suffer from this cons 1ram t , 1hc 
only device "h,ch need concern UK users 
1s the d1sk-dmc card. This is designed to 
work with a processor running al IMlf z. 
and so the A ett leralor must be slo"cd 
do"n "h en reading or wnt1ng to the disks . 

The on ly 1hing that r,111.sl be checked is 
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the location of the Z80 card. 1f one 1s 
installed in the sr~tem. For some reason 
("h1ch 1s nol explained 1n the manual) the 
>\ ccckrator must be 1milalled ma ,-Jot "1th 
a lo"c r num ber than a 280 card Some­
thing to do w11h the sub1lc11cs of OMA and 
signal-timing. I believe. 

Since a Z80 card also uses OMA . 11 
can no, be used "~n the Accelera1or 1s 
actl\c. and ,1ce-,er$.3 , This may not be 
obvious, but it's a fact. It isn't sensib le to 
try 10 access th(' sa me piece of memory 
from t"optaccsa1once. no110 men1iont he 
small de tail that doing so will qu11c 
dcfim1ely fry the chip in question . 

In use 
The card is almost invisible muse. and m 
man) cases 11 is nece"'sary only to boo t 1hc 
machine normally - for example "'•th 
VisiCalc or mos1 olh('r pieces of self· 
sta rting code. Bui m some cases the 
Aettlcrato r must be started corrffily in 
orde r to gain the maximum advantage 
from it. This is accomplished by booting 
with a specia l piece of code which is 
provided on disk, 

When the bool disk has fini shed gnnd1ng 
and grun1mg the screen displays a menu 
w11h four op1ions: 
• FAST APPLESOFT (or INTEGER 1( 
you ha,c an ea r ly Apple) 
• PII ANTOMO 
• DISABLE 
• SLOW SPEED 

Th e first op11on is the one "'hich is mos, 
used in Basic programs. In this mode, the 
Bas,c 1s copied from the on-board ROM 
into 1he top end of the Acceleralo r·s RAM . 
This g1\ CS I~ fastest possible CXC('UIIOn 
limes. since everyl hing is now in the fast 
RAM apart from the screens and W. 

·r11e second op 11o n 1s used for programs 

· ; 
Al,M:INtsC011nec:terl2•2Sw .,.I 

"h,c h use a RA~ fcard in slo t O.such as the 
UCSO p-s)-stem. When the Accelerator 1s 
in th is configuratio n . 11 looks as though 
the re is a high-speed ,·crs,on of 1he 
RAM card a \·a,lablc. 

The 1h1rd op tion slo"'·s down 1hc 
Acce lerato r 10 ·norma r speed. and this ,s 
effecth-el y the sa me as mode J. This is the 
one )OU "ould choose for runn ing pro· 
grams which arc mean , to "ork at certain 
speeds. Examples " ·ould be games. parti· 
cular ly arcade-type shoo1-cm-ups. In 
general these are designed to be preny 
hairy at IMl !z. and at 3.6Mll z they are 
1cm()'1ng! 

Whal are the constraints in using 1h1s 
card? The most ob"ious is the difference 
betv.·een the t'Ao Basics" hen 1hc card is up 
and running. In an un-augmcnted Apple 
they run at fairly comparable speeds. 
Intege r Basic is faster, but nolenormousl) 

"'-Wi th 1he Acce lerator in 1he system. 1he 
\•ersion of Basic which is on the card will 
run an order o f magnitude faster than the 
one " htch isn't. One minor problem, 
espcciall)' "hen running SC\eral programs 
in sequence. is forgetting whtch mode the 
S)'Slem ,sin. but it's fairly easy to f md out by 
pressing Contro l-G (Bell). When 1he 
syste m is in 'slow' mode . the sou nd will be 
norma l, but if the Accelera tor is acti\'e the 
sound will be ,cry muc h higher in p1tch­
morc like the soun d of the beeper on some 
digi1al watches. 

So wha l don'! I like like abou t the 
Aettlc rator 111 No t a 101. 10 be hones,. If s 
~m plc to install. 1!'s reliable. it's easy 10 
use. alld 11 runs hkc a bat out of hell . 

If I ha,e lo pick holes 1n 11. I "ould 5,ay 
1ha1 1hc syste m is a liulc compleJC to sta rt . 
There arc se,·eral options. each of which 
will bring up a differen t con figura1ion. but 

--- -
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the names of 1hcsc arcn'I pa rticularly 
helpful. 

What does ' PIIANTOM ff really mean? 
Plcn1y, if you know plen1y abou1 the 
in1crnals of the Apple ... not much 1f you 
don' I. Maybe smcc 1he firsi op1ion i~ 
' FASTwha1e,·cr ison the main board'. t he 
second could be ' FAST the ot her one'. 

Th1.s would gl\e 'FAST APP LESOFT 
on a n Apple II+ as op11on I. and ' FAST 
INTEGER' as option 2. Simple enough. 
and much more understandable . provided 
you don' t want the p-systcm, 

Well. then. what else cou ld 11 be ca lled? 
'FAST motherboard', perhaps. with 
'FAST RA Mcard' .as the second option. 
Slightly less comprehcns1blc, but sti ll 
bcncr than ha\'1ng unattributabl e ghostics 
wandering around! 

The hs1sat t he back of1 hc manualghc a 
fair mchcation of the most suita ble con­
figuration for the S)"Slcm for 1hc most 
commo nly used programs. but 1hat's 11s 
weak point. 

The list of progra ms in lhe manual is 
long, but it's far from being an exha ustive 
compila1ion of the software actually avail· 
able on the App le . and there isn·1 much 
help to be found if the progra m you wa n1 

isn't on the list. There· s plenty that arcn'I. 
The best tha1 Saturn Systcmscan suggest 

is that you 1ry the various options and see 
which works best. O r fastcs1. if 1hat's wha 1 
you want . 

Ano1hcr14eakness. in my opinion. is the 
lack of really hard lcchmca l de1a1l. This is 
oo,·ious ly a dehbe rate pohcyon the part of 
Saturn Sys1cms. which docs 001 inlend 1ha1 
pes1ilcnlial users should start doing fun ny 
things wilh its new toy. 

In v1ewoft he horrendouscomphca t1ons 
that could a rise 1f somebody dMs re· 
program things so that (for example) the 
system 140rks as a true co-processor. or 
perhaps as alternat ing processors. th1\ is 
quite understandable. bul I Sidi ful 1hat 
it's a pity . and 10 some ex1en1 a missed 
opport unity . 

Aoo ther quibble I ha,e 1s 1he face that 
the regular 6502 1s disabl ed *hen the 
Accelerator 1s 140rkmg. Now I full) 
understand why. but I feel tha t despite 1he 
addi11onal progra mming and ha rd14are 
1hat would be necessary. 11 140uld ha,e 
been worth 11. 

Pe rhaps it's some ba rely remembered 
childhood injunction aga inst 14aste, but 
despite that. the S)'Slem. tho ugh not 

~ ......... .... 

nac tly the sl014CSt thing aro und c,en 141th 
JUSI one pro«sso r \\'Ork1ng from a less· 
1han-0 p11mal pos111on. 140uld run a '-lfthl 
quicker still with 1140. 

Verdi ct 
The pre, iou.s ~c1 1on coma in, a 101 o f 
quibbles. but I mu\! make dear that 1ha1 •" 
exact!) 14hat 1hey arc qui bbles The 
Accck ra1or 11 makes such a big d1fferen~ 
101heopera11onofthc Apple that I 141<ih II 
d1dmore . 

Thi s 1s. I ad mu . a shgh1h unf;ur 
comment.s1ncc:14hat I . asan 1ncurabkTJ. 
want out of the \y\ tem is not \\ha t this ,tern 
1.s intended 1odo. Tht- Aettlerator I I 1l> not 
rea lly meant for people '""ho in<il'\I on 
digging around inside thei r machine" . 
it's in1ended for users. People who do 
1hings 1411h 1he1r machine,. hke run 
bus1nes~s. 

Such people 143nl fa\ t prOCC<i~1ng. no1 
nex1b1h1y. and m new of this constra int. 
the Accelcra1or halt been designed qu11e 
correct ly. 

For the rea l business user 14 ho 143TII\ a 
real increase 1n 1hroughput, I \\Ould 
strong)y recommend the produ C'I. \\<h1ch 
rosts.£299. 

, .............................. _,._,.tat ........ .. 
tltitUCSD,_.,....,.,....lb_--..utiN , wllkticeRNlbflf._. 
44*11t.t, ......... _tw.t,-,...,........._n. ................. 
.... tlletilllet.,.,...tw.,-.s - ....- .... . 

...... .....,.._ • ..........,.., .. .... .,.,.12 . 100.nu.. ................... _........,. ... _,. , _.--""-- ......... 
...... .., .... tw1t '1 pl,Mft110.,,... t•tN1oe ......... llt11tbMH ... 
~ ... 1 ....... N 1 t•-•tt111 •r..-~....-lltllil --
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8 SBORNE 

NAME .. 

ADDRESS. 

For furth•r lnform1tlon send coupon to: 
GEM SYSTEMS LTII (Oept MCS) 

2Crawford Road, Hatfield, H1rt1Al 10 OPG 

BUSINESS PACKAGES 
* Osborne 1 with double density 

disk drive 
* Printer 
* Amber/Green screen monitor 
* All leads 
* Free Software 

' I 
I 
I 
I 
I 
I 
I 
I 

... I 
I 
I 
I 
I 
I 

INCLUSIVE OF MAILMERGE, WOROSTAR 3, 
SUPERCALC BASIC 

SPECIAL OFFER £1,599 (plus VAT) 

·Card Sort;., 1:~~ ~i~~8';,~ ~~rmu95cardbox tiles 

GEM SYSTEMS LTD 
(DEPTMCS) 

2 CRAWFORD ROAD , HATFIELD , 
HEATS AL 10 OPG 

............... ····································································· I TEL : (07072) 66148 
TEL .. i 

I 

"" ' I I 

GAlASET lTD ~~--Tea: DJ... fllff 
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At last! A joystick that works! 
Cambridge Computing bring you the first intelligent joystick. 

-....... -- 1----- ----­l •._.._,. .. c1•--.t.oM.1,1·,-, 
IIL 'lc U_,_.._ ., (11.N 
111.'lt •_,.._.... .. i:...ao 
110-- ....... -s--- .. , 11 .. ----..,.--:, 

·-·-.., .. , ·--·­--·-·-O.. .... -.-c---..... 

Works on an existing software - regardless of which keys 
the program uses. No need for specially written softw are . 

Features: 
e Compa tible with : 

Spectrum , ZX81 , Jupiter Ace 

e 2 Fire buttons 

e 8 OirecUons 

e Plugs into edge con nector 

e Joystick and Interlace £26 .00 

Name 

PleaM &end me ,oysbeks (<, t26 00 fOI' lhe 
5oectnm o zxe, D .....,.,.,. Ace O 
CMql.lft and PO s ml!de payabHI 10 c.-. Comput,ng. 
1 Benson Street. Cambridge CSA 30J 
Deale< enqumes welcome - please nng C F> Lloyd on 
Cambndge (0223) 522905 

Are your Hnancas driving you mad? 
Do you find th1:tl worli ns out your 
finenc:et ma l es yoor hc&d buu1 
Ooyou see red? 
0on· 1 wo r .-y, now you can ha\,e 
flilt on '1 Penonal Ba nl ln1 
Sys te m on )'OU r tide, g1vm9 you 
• dea r hee,d t lart and 
(hope fully) pu llin, you beck 
into the blad• 
M1untain perma nen t records 
and fully detailed t tateme nts of 
your finances lncludln,1. 
* AU cheq ue book tranuochons 
and banl recei pts 
• A U 1tand 1nsi orde r PB)'ments 
Auto m•tl alty Proc .... d 
(mon thly. qu a rte rly. 1iJ1.-month h 
or¥1Mually • nd for se1 number 
orpa ymen tsl 

In add1hon the ab ility to 
sea rch . locate. dele te or 
cor recl p reviou s en tr ies. List 
by category raciht y it included. 
AddiUona l ll u l Reco nc iU..Uon 
module availa b'e 10 
a ulomat K:ally malch you r Bank 
Slatom en t lo )OUr Pe rso HI 
llu.111111 Sy1te111. accoun t 
Full inttructiorui included &nd 
1uua111teed after Nies 
maintenance provided. 
• PBSZX&t t1U5( 16KI 
• Z.X SPECTRUM [9 ,95 (411K ) 
• DRAGON U .95132 KI .... __ .._1,-- --.. ... 
,o& .... tlw~•t••rlloollfWMC*MHW. 
OMIOkl'()STr-,i.-_.1ouo9t 
Oll•IIMP05TOfFICE­
TIA,'SWlgjAft:Ol"'TJ02h~7 



Sell your 
unwanted 
Software! 

80% of original price paid! 
Any home micro ! 

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

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

and Newbrain. 

Send for full deta ils to: 

COMPUTERHOUSE PCN 

FREE POST 
ILFORD 

ESSEX IG1 2BR 

Name _ ____ _ 

Addre ss. _ __ _ _ 



Mhough the NewBrain is conceived as a total 
sy.;tem, the unexpanded Processor itself has a great 
deal to offet It is available in two forms: Model AD, 
shown bei()'l,(witha built-in linedisplay;and Model A, 
without the line display Both models can operate 
With a monitor or a tele,1sion sel 
MEMORY 
o 24K bytes of ROM; 
o 32K bytesofRAM,atleast 28Kofwhich is available 
to the user. 
THE SCREEN DISPLAY 
a 40 or 00 characters to the hne - without affecting 
the 28K bytes of RAM at your dispcsal; 
a 24 or 30 lines to the screen; 
a well-formed characters, with true descenders; 
a a full European character set; 
a normal or re,erse video, high resolution graphics 
on screen of controllable size, 256, 320, 512 or 640 
horizontal resolution by 250vertical lines; 
a a facility to set up a "page" of up to 255 lines, with 
the screen acbngas a "window'' to display it; 
a ability to maintain se,eral such pages simultane­
ousl)i and to switch rapidly between them; 
a text may be used on graphics screen as well ason 
parts of the video screen not used by graphics. 
CHARACTER SET 
a 512 characters, 1nciudingthefullASCII set.all 
European accented characters, Greek and graphics 
symbols. 
GRAPHICS 
a 20 powerful graphics commands; 
a all text characters usable on the graphics screen; 
a variable-sized graphics screen, with the rest of the 
screen available for text - for versatility and to save 
memol)l 

SOFTWARE 
Enhanced ANSI BASIC;screen editor(32 
commands); mathematics package ao significant 
figures); graphics commands 
a a very friendly screen editor -a delight to use and 
readily adapted to text processing 
a arithmetic to 10 significant figures; 
a very controllable output formatting of numbers­
invaluable for accounting statistics, and scientific 
applications; 
a a powerful, much enhanced BASIC; 
a a very flexible operating sy.;tem, which allows any 
data stream to be opened to any de,ice. 
INTERFACES 
a two tape cassette ports built into theprocessorunit; 
a a bu1lt-1n printer interface; 
a a built -in communications interface (V24/RS232); 
a a video monitor interface; 
a a 1V interface; 
a an expansion interface for NewBrain sy.;tem 
expansion modules 
KEYBOARD 
a standard typewriter pitch, action, layout and size, 
with editing control and graphics keys 

\ou can get everything in the box on the 



If you understandlhefactsand figures on 
the left you'll soon realisethatNewBrain has to 
be one of the most powerful micros around. 

However, if you find the box on the left a 
little hard to foll~ don't worry. 

We've git over 120 dealers nationwide 
who've git all theanswersat their fingertips. 

Either way you'll discover that NewBrain 
is the kind of micro that will stop the 
competition getting a look in. 

· At £269 it starts off with twice as much 
memory as most of its competitors and can 
expand to over thirty times that amount So 
there's no chance of being left behind in the 
micro race. 

It comes with a very powerful language 
(enhanced ANSI BASIC) and it'll take CP /M; 
so it'll work on the same system as similar big 
business micros giving you thecapacityto use 
an almost limitless variety of tried and tested 
software. 

But most of all NewBrain is a machine 
that can expand. 

It's designed to take disks, printers and 
memoryexpansionmodules(upto2M bytes) 
plusanythingelse you'd expect a professional 
business micro to handle. 

So, whether you understand the box 
on the left or nol pay a visit to someone in the 
know on the right 

They'll answer all your questions and give 
you a full demonstration. 

AladJ'r41n 
Grundy Business Systems Ltd., Grundy House, 

Somerset Road. Teddington. 

DEALER NETWORK 

left from anyone in the box on the right. 



BEDTIME STORY 
SPECTRUM 

Grin and 
bear it 
N-. Ah DiddumsS,-. ZX ­
Spcctrum. 16K o, JSK ,.._ CS . .50 
,...._,_ Imagine Sc)ft-.·are. 
Ll,'Crpool,(051236)6849 ,._. 
Ca5.SClteOdllr""'- NDM 
OIIIWs Mail Order, lma&Jne 
Software. Masoa Build,np. 28 
Exchan~ St East. u~-c:rpool 
23PN. dcakr s 

Ah Diddums from Imagine 
Softwar e star ted as a profes­
sional promo1ion campaign 
complete with 1he customary 
long wait . In the end , Imagine 
Software turned out not to be 
imagina ry. Now e,·erybod y is 
imi1a1ing 1he promot ion , this is 
one 16K Spectrum ga me 1ha1 
will ha,·c to stand up for itsel f. 

Objectives 
Diddum s has on e of the silliest 
a nd most downright compli· 
ca ted scenarios ye t invented for 
a cassette insert. If s done in 
daddybabyt cddy language, 
presumably to get you in the 
mood . ra ther than as a reflec­
tion o n the docume ntation de· 
partmcni. 

You' rethis teddy. Yourbab y 
is crying so you must comfort it. 
so you try to climb out of 1he 1oy 
box. But if you succeed . Mum· 
my and Daddy will turn oul the 
light and preve nt 1he 01her toys 
from playing . 

So thaf s why you'r e cont rol· 
ling a TB being pur sued by 
numerou s 1oys in an effort to 
e scape from a 1oy box. Defend · 

.... 

ing you from soldiers. spinning 
tops. tr ains and so on is a pea 
shooter (o f cour se ) and a 
frie ndly Jack·in· thc· box . 

You escape by picking up 
coloured boxes and srncking 
them in orde r on a ladde r at the 
top of the screen. Once you· ve 
got 1he boxes righf. you escape 
the toy box o nly to dis.co,·er 1he 
firs1 reall y ridiculous loophole 
in the plo1. 

Poor old T ed . I le's working 
from inside a SCI of 99 nes ted 
toyboxes. So thc rc ·s level after 
level. lO)'box after toy box to get 
1hrough. 

First Impressions 
The packagi ng fils in with the 
Imagine philosop hy. This is 
ho w ii should be do ne althou gh 
ii could do with the Fulle r ad 
being removed. People gave 
this upwith books and reco rds a 
long time ago . 

::Oiddum s recog nises and uses 
joyscicks. Fulleron cs. If you 've 
bough1 so meon e else's joy ­
sticks there' s no need to despai r. 
The re 's an ord e r form for the 
Fuller rang e included. 

Now a ll Imagine has to do is 
rewrite 1he ins1ructions so that 
the y are as d ea r as the copyr ight 
no 1ice. For .start ers. whyca n no 
one docume nt v.·hich way up to 
load the ca~ u e? 'Pr inted side 
upwards' it says. Fine . 
there are two. 

Imagine guara nlecs 1he cas· 
sen e for life. including freebie 
replacement s if it doe s not load 
first time. Th e review copy did 
load ... after three att empt s. 
Perhaps I should send it back . 

In play 
Diddum s has noon-tine inst rue· 

4 .... . L ,- _J 
.. 

tio ns. Ju st a full-screen col· 
ou red toy box . full of flashing 
toys and shape s. Imagine is 
proud of the graph~ but they'r e 
not quit e righ1. Anim ation is 
fast e nough but everything 
flashes and jiue rs. 

The S~ct rum ·s two colours 
per cha racter block ru le means 
that there 's a horribl e mess 
when two objects cross. And 
Diddums isn't without its 
vanishing and mysterious ob­
jec 1s . 

It' s such a sha me becau se 
Diddum s is simply m•er ambi­
tious. II would look great o n a 
tru e eight.colour display . 

Ge tting s1art ed proved well 
nigh impossible. It took a while 
10 figure ou1 the control s. 
Alm os! all of the keys do 
something or other though you 
only need six to play . This is 
supposed 10 give you a choice of 
keys but only results in a 
confu sion of finge rs. 

It goes somet hing like lh is. 
Every alternate charact er on 
the bott om row moves left or 
right . A .D.G .J or L on the 
second row move down while 
Q.E.T .U orO on the t hir<.! row 
move up. In between lhcsc . 
W,R.Y ,I or P picks upo r puts 
down any objects 1he tedd y is 
touchin g. S.H .F,K or ENTE R 
is used 10 throw objects !eddy is 
carr ying or fire the infam ous 
~a shoo1er. 

So I rushed Teddy round box 
one . picked up the blocks and 
stacked the m as instructed . 
And no thing happen ed. Climb 
up ladder. No go. Charge 
ladder from base o f scree n. 
Bangs Tedd y's head. Re­
arr a nge ladder . No help. Pick 
up the pea shoo ter and destroy 
eve rything in sight. 

Hint : shoo ting the last baddy 
on a ny scree n e nds in almosl 
certain plas1icine. Not nice . 

Six people tried and none of 
us could figure out what you 
were supposed to do. After 1 Yz 
hours I phon ed technica l sup­
pon at Imagine. A wordofh e lp 
and I was able to progress to an 
ente naining a nd original game . 

Th e blocks may look right 
bul the lower ones can be oul of 
orde r. So you stand on lhc 
ladder a nd kee p pressing 'Pick 
up 'a round IOtimcs to mo\'eo n 
to the next level. But puttin g a 
block down while )'ou' re on 
1he ladde r automatically puts it 
in the right place. End of 
probl em. siart of game. 

Oiddum s ge1s to be great fun 
and if s quite hard by level 5. 
Each le, ·el br ings mo re toys and 
more temper . Youh ave tow ork 
hard with the pea shooter. 
Tedd y ge ts five lives pe r game 
but each one stan s back at the 
bcg.inningofthec ur rent level I : 
blocks scatter ed, pea shoot er 
hidden behind spinnin g tops. 
so ldiers back. Oh, and that 
damn rrain wailing in the 

Verdict 
Ah Diddum s is an original and 
fun game . It's a sha me 1hat 
Imagine has produ ced a n un. 
helpful cassette inse rt a nd prob­
ably 1he fi~t arcade game that 
needed hotlin e suppor1 to get 
go ing. Maybe I should ret reat 
to 1he safety of dBase . 

Diddum s also suffers from 
the limitat ions of the Spcetrum 
but I'll bel ii v.ill make owners 
of othe r machine s jealous (Ah 
Diddum s!) It's survived its false 
sun and it's going to be a hit . 

RATING ...__ ....,_,. 
Use of mac:hint 
Onr.llvMte 

Mu-
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PROCOM 
The ew Name in Computer Software 

See usatth eZXF air, fune4a tth e 
"Alexandra Palace", where we will 
be introducing "Breakaway" -
the first of many unique quality 

games. 

There will be others to follow for 
all hom e computers . 

ff )OU arc unable to attend send for frc."t: brochure. (Please state 
the name of your compute r to: 

PROCOM 
51 Broad Street, Worcester WR1 3LR 

Telephone (0905) 26524 
for 

309 High Road, Loughton, ESSEX. SHARP 
SOFTWARE 

GCC (Cambridge] lid 
BBCModel"A" £299 .00 Sanyo14 "Colour £295 .00 
BBC Model"B" £399 .00 NEWBRAIN 
BBC Disc Interface Kit £78.77 NewBrainModel 'A' £269 .10 
BBCDisclnterlaceKit+ 1.2 £90.00 NewBrain Model 'AD ' £299 .00 
BBCAtoBU~radeKit £48 .00 Printer Cable C7.50 
BBC Me~ e9rade(8 x 4816·100ns) £24 .50 Monitor Cable CS.20 
BBC Mod et + Disc Interface £490 .00 Cassette Cable £4.00 
BBC COMPATIBLE DISC DRIVES PRINTER S 
TEAC SLIMLINE SelkoshaGP 100A £230 .00 
FOSSA 40 Track Single Sided 1 OOk £228 .00 SeikoshaGP 100V £270 .00 
FD 558 40Track DoubleStded 200k £270 .25 SeikoshaGP250X £316.00 
FD SSE 80 Track Single Sided 200k £241 .50 ~m":~-~e"J;-3 £440.00 
FD SSF SO Track Double Sided 400k C266. 15 £345 .00 

~g~~~8ir~~~$l~~:t~wir:~~ £345 .00 NECPL8023·C £340 .00 
£454 .25 DP5 10 £345 .00 

F055F280TrackDoubleSidedTwin800k £609 .50 PrinterCableforBBC C11.00 

[~1~~!:44gJ:;~~~)!~su £228.00 
ZX81 SINCLA IR £380 .00 

~~::8:::t:~~,~~~\! ~~~ £299 .00 ZX81 HomeCompuler £49 .95 
£390 .00 ZX8116kAAMPack{Memotech ) £28.75 

OuaJOrives80TrackO /S(800k)+ PSU £699.00 ZXSpectrum 16k £99.95 

Disc Drive Cables f single) £14 .00 ZX Spectrum 48k C129.95 
OiscDriveCables dua l) £15.00 ZX Spectrum 16k·48k memory upgrade C24.00 
KAGARGB1'Z'Cok>ur £295 .00 ORIC 
BMCRGB 14"Colour £30500 48k0ric C169.00 
BMC GreenSCreen COiour C110.00 JUPITER ACE NOW IN STOCK 
• ALL PRICES INClUSIVE ~ VAT 
• Slod:tt,qtct k>priOf .. lt • PlEASE PHONE FOR P&P CHARGES • E&OE. 

GCC (CAMBRIDGE) LIMITED 
66 HIGH STREET , SAWSTON , CAMBRIDGE CB2 4BG 

TEL : 0223 835330 (2 lines) TELEX : 817672 
ALL PRICES INCLUSIVE OF VAT. PLEASE PHONE FOR P&P CHARGES 

l'CN JUI\E 10-JUNE 15, 198.J .. 



BACK ISSUES SERVICE 
1111 1111 (, \l'S1' )()l RI'( ,( 0111 ( 110, 

HOW TO GETTHEM 
All available back cop ies of PCN can be ordered 
from ou r new Back Issues Service, using the 
coupon printed here. 
For a guide to the subjcctsco\·cred by M1cropaed1a 
every wee k, see our Micropaedia list above. 
Send your ordcn to: Personal Compu ter News 
Back Issues Service . 53-55 Frith Street. London 
W IA2 11G. 
To make sure of gettin g all )'Our copies in futur e, 
why not fill in the tear-out subscnpt1on card in this 
issue. 

PCN JUNE LO.JUNE 15.1983 

MICROPAEDIA LIST 
Anatomy oflhe BBC micro 
Part 1: Tu ne int o the BBC - an exploded view; Tube map ; 
blosso ming into colou r ; second op inion - a first timer 's look ; maths 
and science on the Beeb; p rogra mmin g the (unction ke ys; learnin g 
with Logo; BBC Basic; User Gui de ext ra: alternativ e languages. 
Part 2: Introduc tion to peripherals: p laying games - reviews and 
programs ; word processing on chip an d casse tte ; history. 
Part 3: Netw orki ng; intervi ew with Acorn' s Herman Hauser; faults 
and se rvicing: video recor de r link-up: turtle grap hics; Beeb books. 
Gofo rth 
Part I : Basic an d Fort h co mpar ed; Forth on your micro; asse mbler 
language ; changing up ; the Jupit er Acc. 
Part 2: Ju p iter Ace soft ware: guide 10 Fon h ; Fort h on Appl e. IBM 
and ZXSJ; more implemen t ations; Forth 79 v FIG-F ort h; books . 
Graphics 
Part I: Co lour co-ord inate d ; Spectrum. Or ie , Atari . 
Part 2: Graphi cs on 1he Vic 20; the Video Interface Chip ex plained; 
Dragon displa ys; video easel on Ata ri 800. 

r- ---- -- - - - - - - - - - - - - - - - - - I 

I ORDER FORM 
I Anyone issue is 75p, addi tionalcopiesSSp, post& packing inclusive. Overseas I 
I readers please add £t per copy airmail postage. Please allow up to 2 1 days I 
I delivery. 

I Name .... Telephooe (day) .................... I 

1street I 

::f=~:;j•i~j:•iiL.jii•jiiiit.~[~~: 
1VisaJAl:cess/Amex/Diners I 

I Card no ........................................... Signa1ure 
I 
l....--- -- --- - -- - -------- -
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CAPITAL GAINS 
COMMODORE 64 

Micros 
pass go -M-­Commodot'c 64 Mot £9.9S 
,...._ Rabb. tSQftwarC",01·86.1 
0833,.... Cas.wuc l.allsNII 
b.u 1c .... Mail order 

The game is a two-player repl i­
ca of 1he old family fa\ •ourite 
Waddingto n board ga me run· 
ning on the Co mmodor e 64. 

Objectives 
Th is is a co mplete rep roduction 
o f 1he game which, as almost 
everyone knows . is aimed at 
budd ing capilalis ts who try 10 
amass great wea lth while elimi­
nating the oppositio n by mak­
ing them go bankr upt. The 
machine keeps all the reco rds, 
and no board , dice, or paper 
money are needed. 

First impressions 
The packaging of I he cassette is 
the usual Rabbit Softwar e style 
- a colour ful illustrated box. 
with a single instruction sheet 
inside which assumes you know 
all the rules of the gamf 
Monopoly . 

In play 
Th is is a very good game. with 
\'cry imp ressive use o f gra ph ics 
and sound. Two playc1'$ are 
relieved of all the tedio us work 
involved in pas.sing money 
backwards and forwards ; the 
mach ine keeps a r ecord of both 
pla yers' cas h and the property 
they own. and charges rents. 

The dice a rc bea utifu lly rep-

l"CN JUNE 10.JUNE U, 19tlJ 

rese nted , and lhe 1okens move 
automa1ically round 1hc board. 
wit h sound accompanimen t . 

At 1he srart of each move , a 
Tran sactions opt ion is gi\.'en. 
which is when you bu ild on 
prope rties. or mortgage 1hem. 
o r have a look at your list of 
properties. or those of your 
opponen t . At the end of each 
move. you arc told where eac h 
player is. and how much cas h 
they have . You go to jail 
accompanied by police sirens. 

When you land on an unsold 
property, full details are given 
about its rental po 1cn1ial. with 
and without ho uses. and about 
whe the r any others in the set arc 
already sold. You ar c also told 
its price . and how much cash 
you have in hand. 

Inte resting options are given 
at the beginn ing of the game: to 
tinker with the bon us ef fect of 
Free Parking, and to decide 
whe 1her to auct ion unbough t 
prope rt ies. Comm unity Chest 
and Chance cards are faithfully 
represented . 

This is one way of speedi ng 
uptheo\dgam e toapointw here 
play will be over fast enoug h to 
reta in interest for today' s kids . 
The on ly criticisms are that o nly 
two players can play. and that 
the rules are not give n. 

Verdict 
The game is very well done. and 
makes imagina t ive use of the 
colour a nd sou nd facilit ies of 
the 64. Being o n cassette. it is 
low-pri~d . and very good 
va.kie for mo ney. S.ny Min 

RATING 
lastlnc •PPt-' ,..,.._ 
UuollUC WM -·-

SPECTRUM 
Empire 
building 
- Automonopoh .,.._ 
Spectn.im. 48K ,._ £6 ,...._ 
Automala UK. 6SA ~ rnc 
R.o.d , Portsmou1h. Hanu PO!!i 
3LR. (0705) 735242 ,.,_. 
CUM:nc ...._ Mail ordtr , 

Those of you who ha\·e that 
e mpire building streak but not 
the finan~ s 10 matc h can take 
refuge in Automonopoli - a 
version of the board game. 

The game is similar to its 
counte rpan with betw ee n two 
an d five playerS and five tokens 
lo choose from. An d of course, 
the old familiar streets in Lon­
don a rc there for the laking . 

The Spect ru m can be a com ­
pe titor and/or banker. 

First impressions 
Automonopoli comes in the 
s1andard cassette cas ing with a 
clearly labe lled cover on how 10 
load and playthegame. ltdidn't 
tak e long to get 1he hang of the 
game a nd before I knew it I was 
we ll on my way to beating the 
Spect rum . 

Objectives 
You r aim is 10 monopolise a ll 
the sites and propcrtywithin the 
field of play through whe eling 
and dealing. If another playe r 
has1hemisfortuneof landingo n 
one of your sites. he then has to 
co ugh up the rent . 

In play 
I opted 10 play the Spectrum. So 
after en tering my name and 
selecting my token I was given 
£1 ,5(X) to kick off the game. 

The Spectrum made the first 

move as the dice rolled auto­
matically on the screen. To get 
t he dice rolling for me I had to 
e nter my init ials. 

On eac h player's turn his 
token. amount of cas h and 
mortgage value of his property. 
is shown on 1he right hand side 
of thescreen. The lowe r part of 
the screen is divided into three 
windows- showing your posi· 
tio n and two places after )'Ou. 
When the dice have been rolled 
1he windows scro ll to the left. 

I landed on 1he inexpe nsive 
Angel and snapped it up im· 
mediate ly. If prope rties are not 
boug ht 1hey are auc tioned to 
the highest bidde r. My mis1akc 
wa.s to buy property 100 quic k­
ly, thereby end ing up with very 
little cash. On several occasions 
theSpectrumou tsmarte d me ­
knowing I had£501e ft . i1 wou ld 
offer £.51 a nd snap up a site. 

During play a cons tant run­
down of what prope rt y you own 
is availa ble using !he X key. Jn 
additio n . this gives you a menu 
system e nabli ng you to buy a 
house. mort gage property . 
swop property and a ll the usual 
transactions needed. 

Chanc e a nd Commu nity 
Ches t cards arc featured to 
musical acco mpanime nt. 

Verdict 
The game has 10 be seen to be 
appreciated. It cert ain ly gave 
me a run for my money and was 
a cha nge from the usual shoo t 
'em up epics. 

With ca reful planning you 
can mak e the right move s and 
deals to add a bit of flavour to 
your game . The game can also 
be saved. giving you a break. 

RATING 
lastlncappe.i ,..,.._ 
Useol madnne 
Otenll •alue 
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Dragon dramatics 
Dragons are noted for being 
fiery cus1om crs - even the 
modem microc hip variety does 
have a certain repu tation. So 
this week PCN tak es a trip 
through the lalest in Dra gon 
games to see if we can find any 
scorc hers. 

BON KA 
To begin with 
1he 'best of the 
bunc h , Bonka 
from J Morri -
son is a colour-
ful mac hine code version of the 
game originating in t he arcades 
whe re you control a little man 
(looking like a flour grade r 
here) who runs alo ng platform s 
and ladders . occasionally stop­
ping 10 dig holes into which he 
atte mpts to lure the Meanie s 
who arc chasing him. 

A t rapped Meanie must be 
promp1Jy hit on the hea d. and 
points are scored depending on 
how far the creat ure plu mmets 
to its doom. 

Wh ile inevit ably lacking 
some grap hic de ta il, this is still 
superior to most games around, 
giving you a choice of fou r 
speeds and between one and 
nine Mea nies. and I defy any· 
one to stay alive at 1he highes1 
level with all nin e in hot pursui t . 

The only drawback is that 
movement is through the arrow 
keys , with the space bar for 
digging a nd booking, and ii 
takes a liule time and a lot of 
dead men (amusing graph ics 
here) to master the con trols . 

All cr edit to J Mor rison for 
concentra1ing on a few excel· 
lent machi ne code games for the 
Dragon. !hough I do wish i1s 
packaging was as good as that 
from Salamander. 

NIGHTFLIGHT 

more from the graphics than 
two converg ing white lines and 
a plain blu e block at the top of 
the screen. 

The lower half con tains the 
informa1io n panel. wit h spee d. 
posi t ion. heading, distance 
from runway and so on. while 
yo u key in al teratio ns to your 
direction , po wer. flaps and 
undercarriage . 

I was obvious ly the right 
person to test whether the 
progra m was idiot -proof. and it 
was. but for more expe rienced 
pilots the aim is to take off, fly 
aro und, perform a few rolls and 
loops if you can . and then land 
sarely again. Having seen 
screen photos of other flight 
simulations. thou gh. I don't 
t hink this can be one of the 
best . 

CITY DEFENCE 

Even more of 13~'~ ij a disappoin t· 
ment was City 
Defence from 
Shards Soft· 
ware , though I'm always wary 
of people who describe their 
own games in glowing terms, 
like this one: 'A fast moving 
missile-command arcade 
game.' 

The arcades would soon be 
emp1y if they had only games 
like this Basic one, which didn't 
get off to the best of starts with 
1he loading instructions bei ng 
wrong. CLOA D Mprogram 
name ~. you arc told, whereas 
you need to CLOA D MDe· 
fe nce". 

A minor irrita t ion. but it 
does n't inspire confide nce in 
the res t of the product . 

The game it.self has you in 
command of a planet full of 
cities. with the usual host ile 
aliens who haven't seen E.T. 

Nigh t flight 0 hell-bent on everyone's des· 
you'll be astO: r ........-1 truct ion. 
nishcd to hear, 1/y Three traces stan to move 
is a flight . down the screen, and you must 
sim ulat ion pro- · guide your sights to the lips of 

" 

gram, the first I've seen. and it these tr aces with your joystick 
provedtobca slightdisappoint - (no keyboard option). Th ere 
ment, tho ugh t his ma y or ma y arc four speed leve ls.a nd while 
not have somet hing to do with it does make good use of the 
the fact that I couldn' t even get Dragon' s colour a nd sou nd. the 
the wretched plane off the game would see m to have linle 
ground without crashing , long-las t ing appeal . . or even 

II certainly wasn't the fault or · short-lasting appeal. and is 
the instruction s. which arc de· scarce ly bette r 1han some from 
tai led and clea r, but I expected magazine listings. 

HANGMAN 
From the latte r a· 
com pany corn· 
cs a very good 
vers ion of the ,. 
old favourite , 
H angman. and while it' s not a 
game I would play for too long 
myself. I can imag ine young 
child ren getting a lot offun from 
it, and that's the ma rket a t 
which it's aimed. 

Fea tu res include a vocabu ­
lary of l ,OCO words , three \e\'e is 
of difficulty , one or two playe r 
options. and the choice of using 
a time r as well. Words and 
pict ures a re all on the high-re s 
black and green screen, new 
word s take only abo ut five 
seconds to appear , and ther e's 
also a n automatic skill adjust· 
ment if hangin gs are too fre· 
quento r too few. 

lth'11111Q;JIIH;M,11~i 
An improve· ~ 
ment on City ~ 

De fence. and .• 
from the same -
company. is 
Family Prog rams. a collection 
of 11 varied Items, the bes t 
being a 'N ame That Tune ' type 
of quiz, with over 100 songs in 
memory-great fun , a nd very 
tricky to do-wit h t unes bei ng 
pla yed at unusual tempos. 

Also good is a Maths quiz in 
high-re s graphics, with 1hrce 
levels of difficulty and an egg· 
time r running out at the top of 
the screen. 

Other programs include a 
vers ion of Simo n , a slow tank 
battle , a quiz on vario us topics , 
a mort gage and sa vings calcula­
tor, and one or two odds a nd 
ends which seem to be there just 
to make up the numbers. , .. 
All dar ts play- [ll 
ers know 1ha1 ·~ '" 
you finish on a 
double. so I'll 
finish wit h 
O.ampions hip Darts. a game 
for two players. Games like 
chess tra nsfer readily to the 
micro, while others might be 
bette r left whe re they arc, and 
daru would appear to be one of 
1helatter. 

Th is version. though. is no1 
an anempt at exact sim ulat ion 

but more an adaptat ion within 
the confines of the compute r , 
and is all the bette r for that . Asa 
regular darts player myseU I 
e njoyed it. eve n if the only 
improvemen t it will ma ke to 
you r game at the pub is by 
e ncourag ing you to work out 
those finishing scores that much 
quicker. 

Using the high-resolution 
black a nd green screen, the 
writer is to be congrat ulated on 
his impressive use of graphics, 
and for a Basic program the 
responses are very quick in­
deed. 

So how docs it work ? A 
cursor moves clockwise round 
the board, and pr es.sing any key 
will s1op it on the number you 
want ... well , you hope it will. 
Anothe r cursor then moves 
back and fort h across a bar. 
broken up into sectio ns fo r 
single. double . tr eble. miss. 25 
or bull, a nd again you must try 
and stop it on the one that 
you're a fter . 

Th e game length can be 
anything from two to 999, a nd 
scoring the magica l 180 earns 
you a multi-coloured flas hing 
lightsroutine. .a ndit's a bout 
as easy to get as it is in the rea l 
game. 

Nol an a~dictiv e game , 
perhaps , but certa inly one I'd 
return to from t ime to t ime fo r a 
bit of fun , a nd done to a very 
high standard. Second on ly to 
Bonka in this litt le batc h . 

....... D .95,J Mormon (Micros) . 
OS32 480987 ----­£1.9S eacb. Salamander Sof1warc, 
021Jn1942 
·-- U.9S.Clr 
...._., B.75, Shards Software. 
10 Park Vale Coun. Vine Way. 
Brentwood, Esse:xCMl44UR 
~a.t., B.9S,Shadow 
Software. 0709558676 
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FACTWllh lntemll microplocessor,8K bufferstoreand toul 
compltibilit}I )tie Rialh Flowrlter ,..has proved Itself the 
mast lnte9prtand ielahle ra,.e of prinlffl on the world 
nw1<el 
FACT Ria,h Flowrlters can assumo the characteristics of ..., 
popular 'intellgent' printer and pk,g ,nto..., holdware 
configuration. 
FACT Ricoh Flownten perform d y<111r p,oca>i'1! and 
prinli<1! needs while Jem..i the host computer free for other 
wor1c. 
MCT Ricoh Flowriters do d lhis. gtve you exceptional print 
quul}< yet cool the ...... u onlnary dolsy- pmlon l 

FEATUIIES • lnt.mal miaoprocesS()( 
• SK buffer under ful p,ogram conlnlf 
• lndudes RS232, Centmnics and IEEE 488 interfaces 
• 6()cps print on the RP1i00, 37q,s on the RP1300 
• Oume.DlabloandNECSpnwrtterwpoommands-

compatible 
· ~andiotp<:seelcirwhigh-speedprintifw 
• Grlphia Cll)lbilty down to 1/120' 

,,,,.,,..._ 

The Ricoh 

• Bulft.jn proportional spaongtables 
• Autanatic ma,gin justification, even on proport,onal 

spad..i 
• 128-dwacter pnntwheels, wide chooce of fonts 
• Wlde,..ofaccessones-sheetfeeds. tract()(feeds. 

ribbons, printwheels 
• Detachable keyboard option for u~ng Flownter as an 

inl<ligent typewriter()( KSR terminal 

F"' inl<ligent prinb..i that frees the host c"'"puter and gives 
you exceptional pnnt quaity and speed, find out m()(e aboot 
the Rlalh Rownter-the printer that knows ,n a c"'"puter, 
yet costs the same as those that artrltl 

APPROPRJATE 
TECHNOLOGY LTD. 
2-4 Canfield Place 
LondonNW63BT 
Tel: 01-3287272 
Telex 264538 SSE G 

FLO\NAITER 



--~by"°"" 'Usln1 Compulen"' 
v- .... -o,v& H -·.,.c:e,-a1c1 H 
Cofflpa!O<SemcnlSIMla Elprllft,AIINdS,-...-
5804llot£4.95lpaporlNck, ... _ £_,,......., 
138',acts), .,.Mdison ·Wtslty M: £9.95 
'Spectac ular' may be overstat· (01-6311636) (unlNCk, 574 
ing the appeal of th is book. bu1 pacn). 
it should make a valuabl e Using Comp111trs in Ma1J,ema­
addition to the librar y of t he ties is designed as an introcluc­
enthuscd Sinclair user. torytcxt for a computer course. 

Fifty prog ram listings and andasasup plemennoteacht he 
subrout ines should provide use of the oomputer in the 
many happy hours of keying. traditio nal study of mathema· 
The book covers the full a p. ties. 
plications spectrum - from There are eight chap ters. 
games to business programs. furtherdivided upintosect ions. 
I t's also nice to sec a Brit ish Th e 1cx1 layout is very good and 
navour- thereisaprogramfor it makes reading the material 
kee ping track of the footba ll moreenjoya ble. 
league table. for ins1ance. All the compuier ideas are 

The opening chapte r. 'Five int roduced in the contex t of 
easy pieces' is designed to ma themat ical concepts, which 
acquaint )'Ou with the means that the fundamentals of 
machi ne's capabilities and in- programm ing in Basic are 
cludesshon listings for prod uc· learnt while the understa nding 
ing large characters and also p of ma1hematics is added to and 
clock. reinforced. 

Many peo ple will be in- For examp le. in chap ter 3. 
tcrcs1ed in the intriguing ·Not which cove rs geometry con­
just )'Our playth ing· chap1er. cepts. string variables. nested 
No. nothing like that! Th is FOR-N EXT loops and logica l 
introduces ·ser ious' applic a- operato rs arc introduced . 
tions through word processing Thechap tcTSCO\"er progra m-
and accoun1ing listings. ming concepts. algebra. trigo-

Another nice touch is a nometry. s1atistics and end up 
practice game for arcade buffs. wit h approx imations for roots 
Th is is a ·warm-up at the nets' and functio ns. 
exercise. Balls arc shot out and Each chapte r has worked 
the player simply aue mpts to examples followed by a n exer­
gct his e lec1ronic bat to them. cis.candru n herprob lems"''hic h 
Beca use the code is fairly sim- e nable the reader 10 test his 
plethescr ecnmov e menti sfasl. understand ing. Thank s 10 the 
Th eau thor suggests1hatarca de sectio nal natur e of 1he chap­
players with fragile egos can ters. )'OU can stop halfway 
limbe r up before exposi ng through a topic a nd return to it 
1hcmsclvcs to the compc1i1ive late r wi1hout losing continuity. 
a1mosphcre of the games Listings are a joy 10 read and 
arcade . theflowc han saredraw n mostly 

The re are a lso a numbe r of on a sepa rate page. usually 
games - Firepower. Flying acco mpanie d by the corrcs-
Saucers and soon. pond ing code. 

These machine-dedicat ed Don'tbcp utoffby t he ma1hs. 
book s are improv ing as 1hc Usi,ig Computers in Mlllhema­
compet ition hots up. but they ticsteachesaloto Hundamental 
are still dogged by cheap pro- program ming concepts in a 
duction. Bu t minor quibbles non·trivial way. 
aside. this book offeri, some Business appl icatio ns such as 
useful listings and the light - · prepa r ing invoices. printing 
one might almost say acid - charts. and sort ing algorithms 
narra tiveisre freshing. IS are a lsoincluded. TJ 

,. 

'Simple lntedaci""Pn,jecb ' by --... -.,. Cranaclll ot £6.951--• 
168pac es). 
After you've used )'Our micro to 
play a few games. manage t he 
householdacco un1s and wnt e a 
couple of letters what then? It 
seems a shame lo have the 
machine lying around the hou-5.e 
not doing something with its 
processi ng power. 

Owen Bishop's book would 
be a good star ting point for 
anyone wanting 10 explore lhc 
possibilities. 

Granted. using your micro as 
a clock might seem an cxpe n­
si,·e way to tell the time but Mr 
Bishop doe s come up with some 
ot her ideas. I low abo ut con · 
trollin g )'Our eleciric kettle so 11 
comes to the boil just before the 
s1artofNewsa1 Tcn?Oramain s 
controller to s"'itch lights on 
and off to confuse bur glars inlo 
t hinking you' re in "''hen you're 
ou t? 

These are jusl a few examples 
which. although simple in con· 
cep t . cou Id sp urt he imaginat ive 
onto great e r things. Among the 
othe r prOJCCtS arc a graphics 
tablet . music generator. ROM 
board, \'Oice-0perated co ntrol· 
ler. sound proce sso r. digi1iser 
pad a nd telephone modem. 

Wit h eac h project, a desc rip­
tion is given of what ii does and 
how ii works. together with a 
circuit diagram. Constructional 
detail s arc also supplied with a 
listofthccomponcnt s required 

Layout and presentati on m 
the book are . like 1heco n1ents. 
an example of clarity. A reader 
with some experience of wiring 
up elect ronic circuits should 
have no difficulty in under ­
stand ing it. E, ·en lhc uniniti­
ate d will quickly grasp the 
principles invohcd. 

Simple Jmnfaci11g ProjtttS is 
an apt tit le. It aocuratel y de­
scribes both the complexity of 
t he projects and the assumed 
knowledgcof1hereader. R8 

1Le1mlna: Time1 Sinclair Basic' 
by Dmd A Lien, publithed by 
Compasolht$14.95 
l-k,331 ..... I. 
The fact that there seems to be a 
plet hora of books for the Sin· 
clair ZX:81 purportin g to teach 
the raw user the ins and outs of 
Basic progra mming could be 
auributed 10 eit her the des per­
ate interest of 1he ZX8 1 owne r, 
or t he shortcomin gs of t he 
machine' s users· guide. 

Perhaps it 's a combination of 
the two . but it would be nice if 
Sinclair's ZX81 manual was as 
lucid as Uamiflg TimC'x Sine· 
lair Basic. The book is aimed at 
!he beginner with no compu ter 
knowledge or training in Basic. 

The re are eight chapters, 
staning with one on how to get 
started . a nd t hen the reade r is 
in1roduced gent ly to maths 
ope rator s. relational ship oper­
ators. FOR . NEXT loops. 
and how to use 1hec assctte tape 
reco rde r. 

In chapter 3 it' s st rings. then 
o n10 math s fun ction in chap ter 
5. All the basic topics such as 
graphics. arra)'S, PEE K and 
POKE are co,ered , 

Thechaptersare well laid out 
with big clea r print . Listmgsare 
printe d unusually large . Each 
point is clearly exp lained and 
used in a program on the 
co mpu1er. 

Most chapters ha,·c e xercises 
to test your newly acquired 
knowledge and conclude with a 
list of the new commands . 

The book has a light. COO\er· 
sational sty le which should 
mak e learning fun . Uarning 
Timex/SmcfairBasicisideala sa 
self-leac hing aid and would be 
equally useful at home. in the 
classroom o r on a irainin g 
program . 

Th cre·snolawt hat I know of 
chat says a book dealing w11h a 
cheap compu ter must be down­
marke1 itself. I pa rticularly 
liked the inclusion of a car toon 
lo wrap up eac h chapter . This 
care and attenti on to detail in a 
book for the ZX:81 makes a nice 
change. TJ 
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Let's/a ce it - the so und f rom your Drago n 32 
wouldn't win any prizes al an Eisteddfod. 
You need a:- · 

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

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

and harmonies over 5 octaves 
• Uses new BASIC command. No need to 'Peek' 

or 'Poke' 

• Many built-in sound effects (e.g. bomb, laser) 
• Music and graphics can occur together without 

loss of speed 
• Based on popular, well-proven sound gener­

ator 

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

ChequelP.O JAccess No. to:­

J .C.B. (MICROSYSTE MS) 
29 SOUTH BOURNE ROAD 
BOURNEMOUTH BH6 SAE 
Tel : (0202) 423973 

ONLY 

£34.95 
inclusive 

Write or phone for further details 

PCN JUNE 10.JUNE IS. 198.3 " 



For the best deal 
in Micros 
A great deal of service from Tap Micros. We 
offer helpful friendly advice and a 
selec tio n of the finest equ ipment. 

Our after sales 
support and 
service will help 
to guarantee the 
success of your 
investment . 

ta~ 
mic~cs 

rn:, Diskwise Ltd. 
~ Computer Centres 

SOUTH WEST & NORTH WEST 

Compu ter enthusiasts look no further 

WE STOCK THE FOLLOWING PRO DUCTS: 

Oragon32K ... . .............. .. £174 
Ori<48K ........... . ......... £147 
Commodo<e64 .. .. £299 
Newbfain 'A' ....... . ..................... t.234 
Newbfa in 'AD' ...... £260 
MPF ll 64K(ApplesoltoompaUble ) .. . £234 
BBC model B ...... . .......... £347 
Act Sirius I ................... ............... .. .............. ........... £2395 
Microline800otMalrixPrinler ......... . .......... £220 
EpsonMX80DotMat rixP rinter........ . ...... £389 
SmithCoronaOaisyWheelPrinter .. . .. £485 

. . AND LOTS MORE .. 
Above prices plus VAT 

A large select ion of Games for the mo st popu lar 
computers plus Paper, Discs Books etc. 

We are business sys tems speci alists and 
can provide software fo r most applications. 

STOCKPORT 
68·70 Lower Hlllgate 
Stockport , Ch .. hlre 

Tel: 061 en 5931 

PLYMO UTH 
Oepttord Place 

North Hill , Plymo ut h 
Tet: 0752 267000 
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IQIProgramCards 
Another nine uniquely annolated 
ProgramCards sub mitted by you. We do 
hope )OU are still cunin g them ou1 and 
filing them away for futur e reference . You 
know it makes sense . 

Sony! 
Oh dear! I t's apologies t ime aga in. Two 
\\CCks ago (PCN May 27-Jtme 2) we 
pub lished a Speclru m program by Phihp 
A rnold ca lled Mun chman . Unfort un :uely. 
lhe prog ram con tained a couple of oo nfus· 
ing lines . The line s in qu es tion Y.ere 1000 
a nd -'100. conraining references 10 RND. 
Most of you no doubt used this as a 
keyword and 1herefore found thal "'h en 
running the program it g,w e up the ghcr..t 
( tee-hee!) wi1h a syn1ax error in line 4100. 
The sol ution to this is as folloY.s: 
Line ICMX>-typc in RND ascap itals. not as 
a ke)'WOrd. 
Un e 4100 - typc in RNO ascap i1als for the 
first and thi rd refe rences, but use lhe 
keyword RND fo r the second referenc e 10 
i i. 

~ProgramCcl-ds 

This should sohe t he problems encoun ­
tered and it \\ill thereafter run OK. Philip 
and ourschcs r egrcl th is overs igh l. 

This Week 
As promised. we complete P Lister' s Time 
Bomb program for the Atari 400/800. We 
hope you enjoy lhi s game as much as we 
did. 

Fans of Phil Drnbblc should quickly don 
their wellics and ha,e a bash at the 
program se nl 10 us by Bobby Rao . of 
Bcdrord. 'Who 1s Phil Drabblc?" v,e hea r 
you ask. Well . he's tha t awfully nice 
chapp ie that introduces the BBC-2 prog· 
ram me Onr Man and flis Dog. about 
sheepdog trial s. 

Doest hisg i,e you a due? 
Running on the BBC Model B. Bobb y's 

progra m is a game called Sheep Dri\'e . By 
oon1rollingy our dog (black. of co urse) you 
ha, 'e to round up and pen up to ri'"e dirty 
(yel low) sheep. You ca n also dip lhcm 10 
make them clean (white). but do no1 
e,i;haust them or they fall over and lie on 

Time Bomb Card 3 of 5 
8314TB3 S 

their backs- odd be haviour for sheep! 
For those of you with disk-buscdsystcms 

t here arc a couple of things )OU will have 10 

do to get I his game to run. First. type in !he 
program and save to casscue. Seco nd. 
whe n success fully saved 'BRE AK' the 
syste m and 1ype in the following line : 
PAGE - 3584 < R ET URN > 

Th is sets t he machine 10 accep t prog· 
rams 10 load at the normal 1apc configured 
system . Finally. load the prog ram from 
cassene and play the game. A bit long· 
winded but al least it works. 

A RUN for our money 
Gh•es us a RUN for our money. 

Contribution s ~hould be se nt on disk or 
cassette. "' it ha plain papc r lislingan d brief 
notes to: 
Prog rams Ediror. Pt<rJ011a/ Compwt<r 
Nr ws. VNU. E , e lyn ! louse. 62 Odo rd 
Strec1. Lond on WIA 2110 . 

All disk s and cassettes will be retu rned. 
at our e,i;pense . a fter cons ideration or 
publica1ion. 

con tinued from last week 

2080 POS l !ICIH llliU, lCUU,'I 1:1,1·t-,kEIURN 2080-2180Aoollneto~Robo4 
2 100 P091TICIH ZUH. ( IG),-. C:61• • 
2 1 1e l CGl•llliH•l 1 lF l (&I ,e 1HE N l COl-0 
2 1:20- LOCATE lU)J,JC<G),Cil F C•.32 !Hl.N l CGJ• l (0l-l1RE 1URN 
2ue K>SITIOH l! G) .I CGH"~ (61•t• 1Rf;HJRN 
2 1:S.0 POS I TION ZIGl 1 lll0) o? 1:1,1• • 
2u,0 XCGl .. lC(Gl-ltlF l (&I e THE.N l Hll•il 
2 170 LOCAIE z,e,.He>.C,I F C•J:2 1Hi. N lWl • H 01 • 1 oRE1URN 
2 180 POS ITI ON ll01,ll0)t? [:t, 1 •t•1Rt;llM'l,N 
2~ 1-:l<J,Rf: n • l1Cl'JE PAlH FROn ~11>H1 2200-2250Roullnetomovepe thlromnght 
2215 T•T l1IF 1•116 ) l'*-.N "°'E "·· - ~~5180!..e,IO ... e.0 .... ~TUH'N 9ide 
22,e 80UNO e . •5 . 4,a 
2220 LOCAlt. r .W(&l, (;1lf C 32 THEN ::'2HI 
224(J "'°81 rJOH T, H61 , Pf!INT ce,·z-
225-9 OOTO :;'2 15 
2300 r--,,RE.,. • P10V£ PArH ,__ L t.,., 2300-2340Routinetomovei>ti1hfromletllide 
23 1& T•l•ll 11" 1•1161 TH[N P<.»:.E 7•4 ,r.s 5 1iiCll.lND ii ,0,6, 0,RETURN 
2315 M:JUND 0 . •5,4 ,a 
23~ LOCATE T,l l8) 0 C1 IF C 3:l !HIEN :.:'.318 
2330 P08 11 10H 1.ue,,·, c•1·1• 
2:S46 0010 2316 
2400 IKJUND 2.6.e.e , UOLND ,,e .e,o,lf Fl•I AND l".'•I AHO l"J.•I TH£N :zseo 2400-2450Aoutine to dea lw,thAobo4 
2 4 20 1'1:B•INTC5 • RNDlll•l11FOR A•G 10 RB1l<0l•Z101-1'1 111I I' l<01<0 THEN Z(6!•61N£ll Ill f'l'MHU1ngBomb 
24SO SOUHO 0 . ,.2. 10.B•008UII 'il':U0 1SOUilD e . 182 . 11).B oGOSUB ~10,0010 1000 
:zsee FOR A- 1 TO J.,FOR »-:S9 10 .l'# ar EP -2 , SOJHO 6, B, l6 , 8 1Nli.ll1 B, HEXT A180UND e. e . 2500-2530Routinetode81WlthdelusedBomb ... 
2:s20 11COR'E•8CORE• CJ;Cll18• 10011ooa.JII 60001CAl--CA T• I I I F CA1•(~•31 THEN RQLl,jO,,.ROU 
ND• t ,OOlO 2e&(t 
~36 BlC•Zl7•CATl1BY•ll1•CA01IJl"ll•tt100TO le.,Q 
:zeoe -R01.JND • 100,ooaua 1:;>00 , PotE 75e , 2241P091TION 3 .1, ? c:e , •conor•tut•t 1on•· • PO 2800·2880Aout1netodisplay.nstrueb00Sat 
I JfJON 2,3•" c•1•You HAV£ CONPl.hlt.D• endolroond 
2810 POll lll ON 7,4 1 ? (f,l" ROUNO • 1RQUND1POBIIION .J , t11"' £1, 1 SC::OR£1A*lsll'" 8CORt. .,.., 

THEN A- 2 
2920 POS I IION A.71"' [ f,1" + •11P1• IIONU9 PJ1!1•1BOSU11 <i:.!0019CORE•9CORE•(lf'1POSIT I ON , . ..,,"l',. ,-•. ,~ 
2970 ~II ¥500s00!3Ull ""...001008Ul' l2'w100SUB .oe0 
2875 PQe: ll lON 1.~ . .. £61MH[M COl'E8 RCIU'40 · 1ROUND• I 
2976 POel1JON ~.1,'Y cM ·<JODCI Jue: ~ ... 
:zaae OOSUI ~100608 <il001~8 ~.'8100SUII l2&&1GOJO J.50 
3000 8CIUND 1. eo.e.11,H)fl A•0·10 9\1 1 KTCOLOR 4,0,A , SCTCOLOR 1, 0,A•NE • l Ao&IETCOLOR 3000-3010Bang 1111Bomb e xplode s 

1.0,1216EICOLOA 4,0,9 
:,.&10 ~o 2 . 0,0 . 0,IIOllC'W :s.0. 1,.1,,oosue 111 00,0010 •eoe 



" 

Tidy up your Orie I Computer 
A profluonoleo-.,.too«QftlfflCXSol)'Ol.ll'Oric. ~c_...~, 

~ gnd O foolKop IIOlepod. 
S.n,2J"(S8Sm,nJx26~ - (673'nnl). 

bcellentvolueot 06 .95 inc. P&P. 
a..... .. ,o-

1.AMPLAS CDURHAM) LTD , 
7/'t IAMSA,sn:nT , HtGH SPIN, 
ltOWI.AHOS GIU. fYNf & wt.U: 

T.t.02070 1JI 

IICCONSOU~~~~-9'iooc. P&.P 

32K Rampack For Your Vic 20 
Special Offer 

Choose any of the following Gemini software 
cassettes 

requiring 32K memory. 

1. Dalabase 4. Invoice Statements 

2. Stock Control 5. Homeac-nts 
3. Mailing List &. Commercial Ac-nts 

SPECIAL PRICE £59.99 (Inclusive) 

~-------------------
Send IO: PLUSIO , 31-33 LOWER ROAD, HARROW, HA2 ODE. 

SOFTWARE1 . 0 2.0 3. 0 4.0 5.0 6.0 
32K RAMPACK ON ITS OWN £49.99 0 
16K RAMPACK ON ITS OWN£37.99 0 

INDIVIDUAL SOFTWARE 
PACKAGES [19 .95 1. 0 2. 0 3. 0 4. 0 5. 0 6. 0 

Name ... Addre$S ... 

Tel.No. 
~ic*~~ ..._.,_ ........ 

Imagine Software 
congrap.1late Bug-Byte 
on their move to new 

premises with best wishes 
forthefu . 

PCN JUNE JO.JUNE I". 1983 
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Time Bomb Card 4 of 5 --------------~ 
8314TB4 5 

1:" SOl.#<D 2,e,e,e , so...10 3 , e,, e ,e1POSITION zce1 , xce1,-. ce,•y• , OOSIUII 'Hl00 1 GOIIUII ,,s 

1~!9 l"OSITION zce1,xce1 , 7 c• i •.,•, 009.JII 9:510,PO& lf lON 1101 , xce»? ca,-.- ,ooeue 9'.5 

•e:25 FOR A•XI&) 10 e , POSlf l ON ZC~H . A,? £ 6 l "N"1008U8 'i'400oPOlil l1 1ClH ZC9) , Al'l' c . , . 
• ,90lJND e,•,e,e, NE• T "' 
4 &27 IP' ZC91•L P l"HOI 404:1 
4&29 II' Z 191 ,Lft TtaEN 4to3e 
4 92"' FOR ,,,..119) 10 LP1P081110N A,!11 '> Ci!oi",o"oOOBUI 94001P06lf10N A , 817 t:•1 " " 1l'E X 
1 A1 OOTO 494:1 
1 !3! , :;.°'; T"':Z(9) 10 LP IT EP - 11P08illON A,., 7 £ i!ol "x" 1008UII 'i' 400 1POlilllO'o A, 1117 C6 

4"'4:1 P091110N LP,9 1 ? c • 1 •••11KJ18U8 9400 100SU8 9:lo9(hLIF E ""- 1FE • 1 1LP.LP·2 1 lF L lf" (-6 
THEN 4 e.0 
4 ~ 0011UB 740011lOBUB 93- 1 0010 35e 
4e.0 liOaJ8 729e , 009U8 a.oee,POKE 7:W.,22 .. , POSITION :i , e,7 c • 1 •9•- ov ...- •o009IJ8 929(1 :::0:::1!:: 3,217 £•1 • you c,°""' l et.ed r ou,,d " I ROUND• 008U8 'i1200 o 008UB 9':i 

4flee POS l1 ION 2,6, 7 £61 "PRE:88 OPTION FOM IN91A\JC1 I ONS. • , 009U8 'i'Z00 1009U II 9'.52 . 
4+8:I IF PCEl<C:1327'1'1 •3 1H£N 008U8 73eo · ~· 9:ioe,oosu. 9300 , UOIIUII y,:i,ee , acno 349 
:-. POlillTION 2,••" t• 1•p,-••• at.art. to 90 •11• in. "•OCISU9 9200 , GOSUB 9'.52 

4 100 IF P£El'C:IJ.279J• •6 lt«N 4069 
0 1 0 ooro 349 
:i.e9eFl • l 
:56 1 9 FOlll A•:19 10 2'9 STEP -Z,.,._...D 9,A,19,B o NEXT AollOUND 9,9,9,91acoRE•IICORE• l 00 1 
OOIUB aeio,e,,R£TURN 
~ FZ-110010 ~19 
5100 F3•1 o00TO 5elC!II 
6900 F'OBITIO'o 1,101 7 £ 4l"IICORII! MI OH8c:OM:" 1POlillTION 14 , 11 1 ? f:O ll-l l&COR£ 
6,919 tcPw3 1 JI' BCOl't£>'i'9'" THEN IJCP•I 
~~ IF 9CORE ,"99 THEN ICP•2 
o83e POSITION SCP, l lo? £i!o1SCOR£ 1RET~ 
6 1 98 IF BCCJRE, MIIICCRI: T~N RETURN 
6 1 19 H19COR£•9COR£ 1 POSIT I ON 2,i!oo"' [ i!ol"n- tn,;ih ••:C>•"•" • fl'OBI T ION 7 , 7 1? [ 0 1H l9COfl:£ 
6 1 ~ f(JA C•e TO ••KTCOI..OR I ,C, ,e 
6 1 :s& 808UII 'i'2e0 1Nlf:XT CoOCBJII .300,POSITION 14 .J lt ? t61 Hlec(JRl: 1R£1 URH 
7eoo FOlll R•9 TO 19o2( 11U ,.R o J IRlo,fl; 
700:I If' ll(IIII e TMEN Xl llllll•JNl UIRl/31 
7007 Nli:llf R 
7919 l"OR R•l 9 TO 9 8 1 EP • l11itll•INTCR • RNOCl))1 P•lC RU1ZI RU•ll R l1ll R )..P1l • llCRU 1 JC 
Rll•lCRl1 XIRl•T1NE llT RoR£1..-,.. 
7200 eRAPt.UCS 17,0RAPHICII 18,R£Tl.JliN 

7300 ~IC 9 171POSl1ION ~.91'l' (i!oi"h- b..-b" 1POIIITION 1 , 3 17 £i!ol "Ulili J OYST ICK 1 
O l1(NI: R£PAIR ROeal. "1GOSlJ8 'ii~ 
73Ht POlll1 ION 1, 6 , '.' £61 •IJlil: CUA1ilOR CONTROLS TO ADD f'10RC PAIMS. "1006U& 9200 
73::0:9 POIIIIION 1.91 '0 C61"1WO IO BOOBY TRAP&. Ult:::UU..l:l'l" 1008U8 9290 
7.l-"0 POS I TION 1,12,., [i!ol"COI..L IECI AL.L lHREl f-LAGS, AND 1MEN OE-FUS£ EIONII IS . 
" 100BUB 9290 
7::'l:19 POSITION 1,1•1., [61"NORE BOl'188 IULL 9£ 81:1 E ACH ROUND. "1G06U8 9200 
736-1) POSITION 1,l'i'o'O t:• 1•90N.l8 POINTS FQfl CACH IIOl'III OIE-fU6ED," 100IIUB '1'290 
~;~ :';~ON 1,z.? 1 "' 11:i!ol"ANO FOR l.ACM f<OUNO COl'lf'\.IElC0,"100SU II 9200 

~9:
2

:~ ~POSITION l,:'I, .. £i!o1"vour rep•1.- rotiot h•• been ae•tt·oy,ea. • ,oos 

7419 P061110N l,81':' £61"YOU S TILL HAYE "ILIFIEI" Rt.PAIR RQil() YS LCF r."100SUII 92 .. 
7";.i, P09Jfl0N 1,1~, .,. f:i!ol " 1Mf. GAl"IC WILL 1illAR T AGAIN Al R0..ND " l l<OUHD• lo OOSUB ¥200 
1008lm ~,ooeue 9-....o(JoREtURH 
8900 FOlll Aa0 TO 11,:: l ,PC>..E :W,• 2':1,1,•A,PCE.I' (224 • 2'Slo•AI 1NIEJT A 
ee1e FOR A•9 TO 55,RCAD BYTE1PO.lli: 1 4752 • A, 8Y ll i,NEXT lllo 
90~ DAlA 1:13, 1:ll, Z55,;.!4, 24,6,(),3•, .'31,65,•:l, 4:l,i!o:.!, ~.28, 4 2,i!o5 , o4 , 'i''2,'il2 , 'i'2,i!o 4 , 64, 

•"·"'"·•· ~oo. 1::u. , 13¥,25'5,255,9,9 
ee:se DATA e,o,e, 1Yo, u:.1 , 1~.2'!1~ . e.~. 1s3, 1:i..1.~s . 102, 1e2,6€i . 2" , 121.r.s . 1 2 7 , 85, 1 2 
1 •• ,.127,0 ..-,,RE,..-,.. 
89'1'9 EiNO 
9900 FOfl: A,a35 TO 2"5 STEP 5180LND 1,A , l0,121SOU>IO 1 ,e , 0 , 0 1NE llt A1RETURH 
•tiee FOR AootO,O TO I STEP ·l 1 11JOLND l,A/16,0 , All .. 1NEU A,SOUND 1.e . e , e , RET~ 
"200 FOlll A- 1 TO ,,FOR 11• 1 TO •180.JND 0,2"',I0,8 11i(1JN[) 1,3:.,19 , lh NE • T 8 1IIO>I D e, e . 
e,9t&OUND 1,e,e,e1N1El1T A,RCTIJIN 
9l90 T1•60 1 YY•41oOOIIUII 'i'~0,n-~l1YY•4:11UOl!IUII 'i'~0 1 Tl•47 1YY•401GOSUB 93"0tTT•4:lo 
YY•37 , oosue •~e 
9310 Tl •lo6 1YY•'l1100SUII '1'3 .. 91 JT•tt0oYY447ollOBU8 ·~ 
9J.J.9KTUl'<H 
.,.. ., l"OR A"'9 10 :'11SOU.O 0.n.1u.a190uNO l , YY,10,81FOR 11•1 TO SoNl[ H 11, sou,io o . e . 
e,e,90LND 1,e,e.e,NEX T • 
.,~ 90UC> 9 , Tl,19 , 8190UND l,YY, 1 0,BoFOR ll,*0 to ~INl:.ll T A1110UND e,o,e,e , SOUND I , 
9,9, e, RElURH 
9406 FOA 8•10 fO 30 9 TIEP !h80UND e, 70•8, 19,lhNf:.•l B,50.IND e , e.e,e , R£1URN 
9 500 FOR A-0 10 :l001f«:l1T AoltETUl'tN 
":119 FOR A-0 TO 25 1NEXT A,RE1-
9:1;'6 l"OR A..e 10 1-•NE•T A1R£TUl'tN 

I 

4080-..t 110 Roulane 10 dtsplay end ot game 
inltructioo s 

500().5 100 Routine to Check flag s 

8 1~130 Roubne 10 dea l with new higtl 

"""" 

7200 RoutW'l9 to Wll)II OUI screen 

7300- 7399 Rouone to display lull 1nsuuct100s 

8000-8099 Aouclne to c,eate user <Sehned 
gr llPhlcchar9Ct ers 

9500-9520 Routines for vanatMe tme delay -



~~~~=:;:~~·,~::r~~~ !~i!on 
:n~rZ~"! '~~ fb0ft;;;::.~-;;::=::"'· 
24 hours of recetpt. Su~ to atock avolklblllty. 

~i:-~~d':~~~!!d!/:"J~r~~~=,~1:r: 11 

W.H. Smiths, Boots, John M4"\z*, Dixons and all good 
softwora outlab 

o.o..h1pet1qU1riescontod: P.J. finMgOnon051-2360645 Imagine Software, Masons Buildings, Ex 
~~~~~~~~~~~~-



SEEUSATTHE 
COMPUTER FAIR AT 

STANDN0442 

--------------· I Post coupon now to Imagine Software, Masons Buildings, I I Exchange Street East, Liverpool, M.rseyside l2 3PN. 
Pleose n.i$h me copies of (tick box) I 

I O Ai-codio D Schizoids I O Arcadia O Wocky Woiten I 
I O Ah Dtddums QCotcho Snokha 

I 
O Molar Moul O Frantic I 
(lo, any ZX Specmlm) Uor ony Commodore VIC-20) I I Pleose debO my Acces,/Bamayconl (dele le o, ,_,,...,, I 

I ~::!-I I I I I I I I I I I I I I I I 11 
1 , endose Cheque/PO'°' c I 
I Nome I 
I Add,... I 
I I 

·------------;~ • SUPERl'AST051236aEJIT6849CAII)(~~ ' Fi'!PPI 
e Slrllll East, lmrpool, ,...,_L23PN.:.:,:...a6dlll~=:::c=:::::::==:::::=:::::::=""'":..:..:..: •:..: ;:,,:....:, Wiiliii=:: :: 



MOST OF THE PEOPLE 
READING THIS AD 
SHOULDN'T BE 

READING THIS AD ... 
Unless, thatis, you're over 18 and a bona tide computerretailer or distributor or thinking of 

becoming one. If so, you're invited to MICROTRADE 83 at London's Barbican Centre 
from 6-8 July. 

MICROTRADE 83 is unique. Not only because there will be many new products and 
services on display, from Act, Burroughs. Logica, Portico and Sharp, amongst others, but 

because it's the only microcomputer show for the trade alone. 

Which means everyone will be speaking the same language-with exhibitors looking for 
retailers and distributors and visitors talking availability, margins and support. 

--- - - ---- - - --------·---·-- - ---····· ------------­--------------- ----------------- ----------------------------------------------- - -
SPONSORED BY MICROSCOPE 
BARBICAN CENTRE, LONDON. 

6·8JULY. 

Make a stake in the future. Phone Timothy Collins on 01-4861951 for your free 
invitation , or send your letterhead or business card marked 'MICROTRADE' to 

Montbuild Ltd 11 Manchester Square London W1M 5AB (01-4861951) 

MICROTRADE 83 is a trade-only show. No-one under 18 admitted 
For special MICROTRADE travel and accommodation arrangements contact: 

Pharoah Hughes Associates - 01-995 8995. 



~ProgranCanls 
Sheep Drive Card 1 of 6 
8314$01/6 
A different all action entenaimlent. NB Read the instructions in the introductk>o if you have a disk 
sys tem 

IORIE"• • • • •• • • •• • ••••• • 
~ l'\ •• •St£EP DRIVE ••• 
~ N•••••••••• • • • • • •• ................ 

70CNVELc.>£ 1 .2,5e, -70,59,:S., . 30 , .lo&, 120 , 0 , 0,-1, 12•, 1 26 
~ .. ,t,1,0,5.o 
'PORCP£A f!PftJN TfA8(2, 231 !5F'C13711-INT TA8!2, 2'2) 1 INPUT"Do V""' ,.. ,,t • n•truc; t aons 

(V..,.. N)"l' • A•o!J4TIL "ID • Ha,1.11 -·v· DRtH D• Ua ,1.1 1•· ... ·,1F l'1ID • llll •, 1 ,1 1-·v· flOll£ 
7tPftOCINBT 

10EIR1':PEAT l'RINTTA81:.', 231 1Sf>Cl371oPfllNHAl112, 221 1IMPUJ-No. of .,_..p 11•:H'I' "Stff. 

11.MTIL 94x·o ~···~-SHX-1 
I l~P£AT PRI NTT A8!2 , 231 ISPCC3711,PRI NllAJH 2,221 1 IHPUT"TI- l1 •1t l s- a> " LI" 

XolJ'tTI L LINX &1Lll"IX.•LI NX•I OO 
120r 1 • • l'!I/L1Pn:, 11 V•:25:5/LINX 
13o•n1:s,o 
140N00£21VOtr.i 
15WDUl9, l:5,2101 
1......0Ul9 ,1 4 , f>l0t 
170\IOUl'i' , 13, 710 1 
! 80VDUl'i' , 12,:5101 
l'N)VOOl.,, 2,3101 
200Yt)Ul., ,6, 7101 
210YDU1'i',1,(U01 
=-«>OX .... 
23-acscftEEN 
240AX•~• 8'X•4M!l 1 AOJ.-AJ.1 801,.BX, CX•01 0X• I 
250CX•22i>1[01-E11FX-010 TX,.l 10CO..:S, IS 
26,0PIOll£AX,lt'l1VOI..EJ. 
2nn1 11E .. e1RCP£AT 
zeeGCOl.3, IS 

2'ffl'10Y£AOX, eox, vDU£e1 
~AJ.,811\IOUlJ. 
310AeX•A1 1 II01"811 E OX-t:X 

~Programeads 

Sheep Drive Card 2 of 6 
8314$0 2.'6 

3~JFl,a(l:YC·7 4 ) PftOCGAJE 
33elFl,a(£Yf-"81 AHOAJ.>11 A1,.AX-32oD1•1100 f O:S:se 
3401PJ,a(EYl-lo7' AHl)AX( l216 AX,.AX•:S21DX • - t 
~IFlt«li:YC-731 AHD8X· _,.. i1"8')'. • tlo r00T 03/0 
360lF'tHk.EYC- 1 0SI AHD81 •:S2 ill'1"iX-llo 
3 70CX--cl: EORl1EX•~ • C1 • SGND1t 
38ef'"ORHX-0 TOliHX1ffSXINX,21 0 ANO s.xun,21<.,S OOTOS~ 
3"9GCOl..:S,SXCNX , 71 
400DS1"12-F NDST/ l ~o !FAX SXINX,01 81(NX,:Sl•-Dli1 E:LK S11NX,31•06X 
4 1 008%,.DSX/2 1 IFBlt >81CNX, 11 SXIN1, 41 "-05 1 E:L11ES1CNX,41•D1i1 
42'0f>ROC...-:IEP 
4::S.OiFFNIIICRP1':•0 00104 .. 
440~00 , - I S,lo,3 
4~1F FNHIT • t OOlOSIO ELSEDO T04S0 
4MloS1 <NX, •••SX INX, lo) £ORI 181' CN1, SI •23 1-IJONSX O..X , 3 ) •SX INX, U 
4765XINX , Ol•BXtNX, 0) •'iXI N't, 31 , 11,:on: .. 1, .. sxcNX. I) •S'XIN't, 0 
4Q01F FNINDIP•I fl'AOCDIP 
4%tf"F,O,.IT •I lil'XCNX, 21,.SXINX, 21-UhFX-FX• 1 
set!IFFNPE ... I ANDOTX•I f'ROC IN 
Sl~EP 
S2 0 1FFNP£ ... I AHDSl.CNX, 21 >':I ANDOI X-0 B1U.IX,21•1i11( NX, 2,- 1 0 ,Fx....-x - 1, SXINX,31•-••11 

XCNX, 4)•i> 
S:soNE• T 
S40T I X•T l!1E 
~ 41P,UNTTA 8( 12 , 0l I INT1 ILl" X- TJ XI 110011 "•-• 
~1 3 ,-TIX • f lX, TIX • TIY,I 
S7et.NT ILF X•etn;•I 0R l l1,)LI NX 

"""""""' S9'111FFN9CORE•lltn •I S • IS PRCJCCHA11P100T0.20 
4001F ,11,um PROC T l ....... ,OOT 0.20 
610 1FIIH1•1S•IS-FNSCDRE ( SH1 • 7 .S• 7.S ~IUCCIESS El.lit Pm>CFAIL.IUI 
6 ~P£Al1 PRIN T TAIIC2, 2:S) iSPc:1371 oPRINT TAlll 2,22> t • F'll~, l 
6:SOINP\JT"Anoth- oo (Y..,. ,.,, ., . A•, t•HIL l'IID•(A • .1.11 -·v · ORNID • ( A.,l,l l • "N"olF 

"'!~~: ,1,IJ •"'t'" RUH 

I 

BBC Model B 
BBC Basic 
Appltcation: Game 
Author: Bobby Rao 

.. 
so 
60 

70-80 

90-120 

Enor trap H accioned then program 
reruns 
Se1 screen mode and dlspi.y htlt 

~-CAPS LOCK" on and "SHIFT 
LOCK"off 
Play opening Iheme muSICI 
Routine IO setec::t enstruc:tions or nol. 
accepl number of sheep ( 1·S) •nd 
accepc lame bmlt fin seconds) 

130-210 Set screen •tt nbulesand redefine 
co«,u,s 

270 Reset time~ start of main 
program loop 

290-310 flrstpartolroutinelO~dog 

320-370 FiMI part ot routine to move dog 
end open close gale 

380-530 AoutN to move sheep •bout the 
lield Includes '8Sts fo4' dipping. 
penning llnd exh8USbOn 
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T0;0epartmentEP2 
Georae Philip Services Ltd 
Amdale Road, 
Wick. Littlehamp ton . 
West Sussex BN177EN 

35 EDUCATIONAL 
PROGRAMS FOR 
THE BBC MICRO 
Ian Murra y 

Here is a selection of fully documented 
programs ranging from mathematics to 
geography , hist ory and general science to 
spelli ng. 

Designed for use in schools. colleges- all 
program s have been checked in a classro om 
environment - and at home. this book will 
allow you to put your BBC to work as soon as it 
is unpacked. Each program makes full use of 
the BBC micra 's remarkable graphics 
capabilities and together they provide a 
useful insight into programming techniques. 

£6.95 (paperback) 240pp 

Available lhrougt, all good bookshops but ,I you 
expenence any difficulty please fill in the form 
below. 

I enclo se my cheque/ postal order for i. ---­
(Please make cheques/postal ordel"1 
payable to George Philip) 
Name ___ _________ _ 

Address ___________ _ 

PO/ JUNE 10.JUNE 1,. 1983 
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650 

660-760 

no-850 

860 
870-890 

90().910 

92().950 

960-990 

1000-1020 

1030-1060 

1070-1110 

11»1160 

1170-1300 

1310-1320 

1330-1340 

1350-1370 

1380-1390 

1400-1420 

1~1 470 

Procedure to define lflltial 
vanlbles Define•" characters used ..., 
me game 

Deline and irwtialtse array fOf 
sheep data 

~=~.":'1~~the 
oa•• 
Function &o eak:ulate distance 
between dog and a sheep 
uSing Pytt"8QOl'as'1 1heorum 
Procedure IO display double· 
heighC characcers in mode 7 

Procedure to perform 
background colour seleCtlon 

Procedure lO display sheep or 
no1 
Procedure lo perform delay -
FuncbOn to calculate final 

""'" 
Fooction to calculate how 
many ...... lost 

Procedure to set~ Initial 
screen With pen, dip, bo$he$ 

°"""'"" 

F uncbOn to ascertain at1"J) in 

~to ascertain sheep in 

""'°'""' Procedure ii;, c:twlQ8 CX>lour of 
sheep lo white if 1n dip 

FuncbOn to determine if stJNp 

"""""" Procedure to c1e,a1 with sheep 

"'"°" Fun<*Of'I IO ~ at,eep --
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MICRO MASTER 
(For any Spectrum or for Vic 20 with SK expansion) 

All the programs have been RESEARCHED AND TESTED by 
teachers . They are easy to use Oust RUN) and they have been 
designed with just one aim in mind - fast and efficient learning. 

THE FOUR RULES OF NUMBER (A package of 5 programs ). 
Virtually all mathematics requires use of the FOUR RULES of 

· number . Knowing how to use them (add, subtract, multiply and 
divide) is NOT ENOUGH. Children must learn to be FAST AND 
ACCURATE as well as learn to cope with more complex arithmetic . 
They must also learn their tables WELL. Only in this way can a child 
even BEGIN to deal with mathematics . 
The FOUR RULES package has been designed to achieve these 
goals QUICKLY . It will cater for an average 6yearold as well as for 
the best 11 year old aiming for a VERY HIGH STANDARD . Each 
program will adjust to the child 's ability and keep him reaching 
upward . Grading tables show the parent where the child stands for 
his age and ability . 

LANGUAGE DEVELOPMENT SERIES (For 7-13 year olds). 
Programs w/lich will develop Vocabulary, Spelling, Concept 
Attainment, Verbal Reasoning and Knowledge of the English 
Language . 
Each cassette contains 10 programs and there are 8 cassettes for 
each age group (e.g. 9A, 98 , 9C ... 9H for nine year olds) . 
Purchasers should obtain the first cassette for the relevant age e.g. 
for a 1 O year old the first cassette is 1 OA. The series will cater for 
remedial tuition as well as for Common Entrance levels of 
performance . 

THE FOUR RULES PACKAGE .......................................... £11.70 
LANGUAGE DEVELOPMENT CASSETTE ......................... £7.90 
Please state which one (9A or 1 OA etc) and remember to state which 

computer you use. 
Cheque s to: MICRO MASTER, 94 Airedale Avenue, Chiswick, 

London W4 2NN. For further details Phone : 01-7471373 
(24hr Answer Phone for your address) 

LONDON-BASED SINCLAIR & COMMODORE 
PROGRAMMERS REQUIRED 

PCN JUr"lE 10,JUNE 15.198'J 
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HARLOW , ESSEX, CM20 2BZ. UK. 

.. 
TEL: 11ARLOW (0279) 443521 OR 413639 

TELEX 995801 REF - A18 
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A po.tlul CO'l'O,li.t' spec.-Ny on,gneCI 1()f N lllfflilY 
ana '1nal ~ - h i.1 321< AAM. 161( 
1,locrOIOllt• l~coioufti.toe.h,gt,•ftOlullQl'I 
oob.or 9'ilPl'M(;I II «llourl 2'58X 192 c« 1uonoc 
p,,,1111ttp,,r,1etll'll..-t.ce_p,olflslonll1\~r<1an<1 
t,woc11-..noll0Un<I 

.. 

SEIKOSHA 
DOTMATRI 

- . J.'.~~~TERS .... _____ ,/, ~~GA't~l'c:5s 

NEW ARRIVALS 
• Sllonwa CP90 Pnn1et _ Ceno onoc Par .a.I 1ntet1-
COO.~ toblew,tt1 Eoeon MX80 Prie• 1'.ffl • VAl ....... 
• Juki c..,- WMel Pr1n1er wur, Olnm:nc Par .... 
lfltef!Kel>f,c:e t"389+11AT-. t424 .,S 

• f- Colow Prtnt ..-
Cenlf onic Paral lel ln1ertac:e, ~ wt111 let! ..... 
Pric• ••••••••••••••••• 11,0 .<IO-+ VAT • t141 .'5 

PLEASE PHONE FOR FURTHER 0£TAllS ON 
THESE ITEMS 

__JL__ 
-- 0 -

~ 
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Social Spectrum 
of the 

Spectrum has become seco nd natur e. So 
far he has wri tten 20 programs a nd sold 
some of them, and he has even used his own 
micro 10 check the a nswers to his home · 
work . 

Brian Jon es. one or the founde r· 
members of the club, and an e lect ron ics 
enginee r for ICI. told me abo ut so me or his 
ventures: a 16-bic micro which took him a 
year to build . and a sound ou1pu1 for 1he 
BBC mach ine . Chiltern Club 

The club celebra1es its first anniversary 
next month . St~ve Bett ss.aid: ' \Vee ncour · 
age peop le to bring their own machines 
along to meet ings. Until rece ntly we used 
to have a free·for·a ll where peop le would 
swop ideas . progra ms and so on. But now 
we sp lit 1he meetings into two halves. The 
first hair is a lecture and the rest of the 
e vening is left ope n fo r members todo what 
they want. ' 

CLUBS 

PCN" JUNE 10.JUNE 15. 191SJ 

Running Pasca l on the Speclrum was t he 
topic of the night at 1hcChiltern Compu1er 
Club, in Eaton Bray. 

About 30 members packed in10 the back 
roo m of the Five Bells pub armed with !heir 
micros. ponable TVs and casseue recor· 
ders for the evening's play. 

Against the background beat of pop 
music SIC \ 'C Beus. general sccrc1ary of the 
club. delivered a talk on Pascal to a n 
engrossed audience. To show the speed at 
which Pascal runs on the Spec1rum , he 
contr asted it wit h a basic program on l he 
same machine. Th e younger members in 
the room were amazed at Pascal's pace. 

Mr Bells is also trying to persuade loca l 
companie s 10 get involved with the club, 
and has invited several to give a ta lk. 
Subjects on the agenda includeoon nec1ing 
the Spectrum to a tele typc through an 
RS232 in1erface and Spect rum graphics. -.. -Sean Sullivan, one of the youngsters, 

IOld me: · rv c been coming 10 the club for 
about a month now. If I get stuck with a 
program on my Spectrum I can always get 
help from the dub .· 

G iving advice a nd help 10 members is 
one of t he club 's main fonct ions - bu110 
someone like Simon Co x. 15. using his 

N• mt : Chillem Co mput er Oub. Vtn uc: Five 
Bells. Ea1on Bray. nca, Dunsu1bk . Btds. 
Mtt ting.1: Second and fourth Mondays of 1he 
moot h. Contlld : Steve Bens, 0525 220922. 

NEXTWEDl We 1akc up the invi1a1ion o f the 
Watford ICPUG . 

Clubne t ktt ps you In 1outh with lhe microcosm of personal 
comput er enthusiasts throug hout the UK. II ls divided Into t" ·o 
sections- clubs and us.er group s. 

We publish a list of tMs.e hrn groups on alternate " ·ttks. Thi s 
" ·ttk it ~ I.he lurn of clubs, whkh are listed a lphabetica lly by 
count)' and then by town. 

Eae h issue also focuses on the acth ·itie,s of an indivkt ual club or 
group wllh a ny-on·the·wa ll ~ port. 

I( ) Our assoc ia tion has something special on the a~ nda or if 
you'n j ust start ed a new one, con tact us at Cl11bnet, Pertono l 
CompuurNews. VNU. 62 0 xford Str tt t . London W IA 211S. 

7.~(a nnua h u bi..B >. Mc:mbcrn h.o QtESHIR[ 
mce 1a1M~,·IH,c:Cou n1ys«ondary .llrtiltuM Compu tc:rOub Mc:c1n 1N 
Sc~ 1hL-fin.t Thunda yofr:.ch mon th CC$tn,inGnimm11School , Durl\am 

;!?:::·f/<:::r~~1~f~ 5fstkiunt Road.Al1n~m.fo 11,up,1t,.eo. 11e1 
CJilllnl f,, Krooompulc:rC'lub. Mc:ctsll ~ll~~:J!~.1~!B:r;:ifm2~~· 
thc:Gar~nC cn1rc,Schooll.anc:, (161.9,.11,s.&7. 

~~i~r:£ti~:·,u~; = ; ;ne"~;.,~;.~;~cC:11:e•:.!1 

Tib t~m nl Ellwood , lkllnW.il~.Clu,tf(lftt f;T1e1.·.~~;,r~ •• ~, ~·,!~°t::.c~. 
~la 8uck1na.ha~ 1rc:,1c:l 024 .(17 """"' "' uuu Cheshire: 

""" C,.,. putcrClub. Cont..ct P AScahl t 
IOrmondc:Aab .Clll.orc:hRNU . h ·cr 
l lca1h.1c:l.07SJ...6S2192 
""" COlllpulCI Soc:ICI) ft'ICCIU I 

:~..,,=:r~~~;~~·:!f!;~::­
~·i~,:1.~i:c:~~~~,-'" 

~ 
a...... Mic:ro~muUOftlhc 
~rofldand thordT~,oteac:hlMlnth, 
undrrl8' oa KWftdol 1hcinon th,ow, r 
21iOft tht rdTuc:t.b,ot1hc:mOftth . 
Con11e1JTc:tfonla 113Wcs1on 
Crt:Ke:nt ,N"ortOft. 
...._ Am.1111cur Compu 1«aubn,,c:c15 
a1YMCA.S1oc,kto,,.cach 11.ltC"rna1c 

~~~ ~9If.!'c~ nt~~·~ai:!"k : 

~~~r~":1~~=i tcr 
~:!~:!.~ i~tfe . 
OOV, 

COOHWAU 
C:..W.ltMle Ama 1c1.1rCtub-

~as!:~~f~~1~o!f~bomc. 
C0rn..-all 
~.lru CompulC'rOub ConiactM 
FGl'O""CalJ) Ca11WW11)'l lurd , 
l'cnunc:c. 
~ Computc r O ub 1ndCorn pvtcr 
Tov,n-.s1 1EOPLab$,Pc npcwan 
R.oad,S1AuMcl,for1n,&hllYOft 

~~J.l~ ~:fi.~:?.:::· 
PUSJ DD. -Dlfllr Mic:roSoac:lymceUal l...,t1kovcr 
Cburch l l1ll ,Shc pcrdSl rcct.Oftevcry 

~~.ElE:e:~?£~:-:.r~· 
Rlordaft , lc:l:0332-769440 -.., Cotnp,utcrOub.ContaaJohn 70 .. 
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Remember 
Let us know about your micro club or user group 
so we can be sure the information printed here is 

up to dat e. Drop a card to Sa nd ra Grandison, 
Listings Editor , at Perso11a/ Computer News, 62 

Oxford Street, London WIA 2HG , or give her a 
call on 01-636 6890. 

PCN JU1'E 10.JUI\E 15, 198.J 



~~~f~ 1~~~'.1c: l:fm2· 

""" _, 
S..,,NDO Clllh,cotltaali mf>owc:11. 
Computc-rCc,ntrc:. Yc:ovd CoUc:ge. 
Yc:(l'\·il.Somc:nc:1. 
,.,.. CompiatuO ub. ContactOG 
Carrincton, 2 Roms-c:y Road , Y CO\'ll , 
Somcnc:t8A21SXN . 

PCN JUNE 10.JVNE 15, 198.l 

09J63.77270. 
1'11....._C:.......,O. ofNort h 
Starf1mcc li on tbc1lurdW COIICSlby 
cvtryinon th. Annua lsubiO.Con 1actJ 
Koll. l6lliUStreoe1. Hcdnnfof d, 
St.rrordstureWS125DS . 
Cl.,....... B,anchMl("R)Oub.do 
WBAEcdcstofle,26 8 1'0\111KLanc, 
Tamworth.St•ffs 
,_,..., Compu tc:r dOO,oon 1actTim 
MaBhall. 32 M 1l1on A ,c:niac. Le)'f.clds. 
T amwonh,Staffo«hh1rc:B798JG ....... 
....... MtcrOOOlllputc:r01,1bm«t1 

~:,~~~~t~~=rS 
Strttt. lps .. ich,Suffol k. 

SUIKY 
-..... compu 1c:10ub nw:c:uon1hc:bs1 

7,1;,~A~~:~.:tS:ney 
n-Y..., Comp1.11c:rOubmcc:t1111 
GnffinPub ,Cavc:M• m A nnualwbJ 
£l,~.am«1 ..int;.Co1'lt.actPlulW.arn, 

==~= ~a1c: ur Cornpu1e10ub 
mcc:tsatGri ffon.Ca,·c:rsham.onthc:lirst 
Tlltidayc:~c:rymonth . Contact Bnan 
Oiiarrn.25 Roundwcay.C.ambt rley, 
t 1s2.0UIS IN R. 1c:l:Camberlc:y 

C..- Mtc:ro0ub.oontlt't01'c:Dc:Si l,._, 
3 16K.inpton Ro.ad, Ev.c:U,Surrey KTl9 
osu. 
~:::"mC:ro.!~~:~~ 
Road. f arnham.Surr c:yot1 the: KeOnd 
Wc:dnnda c:ve month. Annualwbs: 

rnonlh. Anl.Ww bd6 .Contact Pete: 
~2!'1h~) S~rcyP.ark,Ty..emouth,tel: ...... ...._ 
c-dl CornJl'llc:rSodctymtt tsat 
CallnockCompu 1crSy~ tc:m1,0ld 
Pc:nk nctce ROMt,Cannock,fon ftJJhtly. 
Ann1,1ahubt: Oadub, £1 ~h•dc:nu . 
Contact Tcrry S.lc:,20Rc:4woodOri"'C. 
0-:Tc:nxc:, WaballWS7&AS 
W .. Computc:rOubmtt tu t Park 
llallCommunnySchoolonthc:5econd 
1nd fourt h Mondayc-,·c:ry mont h6. 4S-
9 45pm Ann1,1ahubd5adults.0 .,0 
11udc:nb ContxtA blOllll unl,58 
Pnnc:a Avc nuc, Waball. WMKllands. 
WSl1D l l , tt-l:0922·2.387.S. 

5i.~~: ~t i6 ... 
c..r.,......,_c.dllmp, , nnualwbs, 
foll mc:mbc:-rsJup OS E 11rope.small11SCn 
1c:,-.K"CtlOE1,1ropc ContactMrsJud, th , 
tc:I: Wohc: rhaimc,ton2852 1. 
............ Amatc:11rCompu1c:rOub 
mee11.atEt1.f.cklSchool. LovcLanc:, 
Sl°"mndgc:.ontbc:5«0nd.androur1h 
Tllc:Mb_yc:\'Crymonth AnnualwbsH. 
Ofull-11mc:1,1udc:nts Contact John 
Tracey, IOOBoothOoic:, 8ncrlc:yH1II, 
~~~n.&fo«t, WM.dlaiwk.1el;OJ84-

W1lTSHWI£ 
~-CIIIN., propoKdncw 
ckab Contld Mauhc:wJonc:s,Plnhills. 
C1tncSNIIOLY. -•---•"*1c:t Compu1c:rOub 
mc:ci,110k1 Phusant lnn.Nc:wStr« t , 
Won:c:s1er ,onthelc:CJOfM!Mondiiyc:,·c:ry 

~!:::it:c:~~:1t2...5:i!::00·55 
WorttAc rWIU8 PA. 

tc:rOubmc:c:t1•tThc: 
Sc:1tkmtn 1, Roac khi11Road, 
Pontypo,:,1.G,r,"C:nt.onc,· c:ryfnday. 
ConlldG ratwn Lo'icndJc,on 
Pofttypoo12827 
S-l,..._.W .,. Amate11r 
Comp.itc:rO ubmce t1ontbc:llAfnd,y 
ew:rylllOOlb. Contact Pa11IGnffiths. I 
Prcteelll Romd, Pcnl 1n, SW11n,ea SA.S 
8AF --­....... Computc:rOub(Nlrcland).Ncw 
dub. Coruan Oc:n:k Bli ne. c/Q()uttn 's 
Uni\'Cn1ty. 8c:lfast,NOfthc:rnlrellnd ... 
e..ti. Am1 1c:urCompuic:rOub. Talks 
•nddc:tnOMtni hons . ll ardw.ln:. 
prosn,mm 1n1 and 1amc:s.Con tactT 
Mon.an y, 'Jit,er Bay, Rochc:s to• .. n. Doup.C«k.E1rc:. 

71 



72 

QUESTION 
WHERE CAN I BUY 

NEWBRAIN 'A' 32K 
NEWBRAIN 'AD' 32K 
SINCLAIR ZX81 1 K 
SINCLAIR SPECTRUM 16K 
SINCLAIR SPECTRUM 48K 
ORIC-1 48K 
SINCLA IR ZX PRINTER 
.SINCLAIR ZX81 RAM PACK 
SEIKOSHA GP- 250X PRINTER 
SEIKOSHA GP-100A PRINTER 
BMC BM12E GREEN MON ITOR 
SANYO SCM 12H GREEN MONITOR 
SANYO SCM12N GREEN MONITOR 

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

£268.00 
£298.00 

£48 .00 
£99.00 

£129.00 
£168.00 

£39.00 
£28.50 

£260.00 
£215.00 
£100.00 
£100 .00 

£85.00 

CARRIAGE : 1 item £40 0, 2 items £3.50 each. 3 items £3.00 each. 4 or more FREE 

ANSWER:-

FOR ACCESS PHONE ORDERS , PLEASE RING (0532) 681366 

~ MICROCELL COMPUTER SYSTEMS. PO BOX MT12. LEEDS 17, YORKSHIRE-
PLEASE SEND ME 

NAME _ _ ______ __ _ 

ADDRESS __ ____ ___ _ 

S,GNEO . CAAi?I~~ ~1--------1 
FOR OUR COMPLETE PRICE UST TOT AL ENCLOSED ( 

PLEASE TICK O PL~SE DEBIT MY ACCESS NOj I I I I I I I I 

PCN JUNE 10.JUl\E IS, 198.J 



PCN Oatabasics is l)fesenled m three-week cycles This week it's the turn of software 
packages, nut week hardware. and two weeks lrom now. peripherals._ We ean'I fi1 
lll softw3repaeboe,in, sowe'vecompiledaselection, grvmg bes:1sellersfrom 100 
publrshersandd1stnbutors. 

We contlr)e(I coverage 10 rive mam 1YPH of applicationt· business, education. 
oames, home and utility. All dN 1ls publ1$hed are the latesl ava.ilable. 

Companies want~ to add dv:irbest-selling patb~to Oatabuic:s: orwantJnglO 
update in~m ation already here, should send deWls to; Databases, Ptrsonal 

SORWARE 

,~ I m IJI 
'3 .320 

_, 
• 

£331125 -II '552 -II £1,14710 -II t 1n .so -II • 
£402 50 -" • 
[.431 25 -II £402.50 -" • 
£<-02!50 -II • 
'3392' -" [1 ,725 Coomo<O<w• 0000 • 

£1,562 25 Coomo<kw• 8000 • [2 ,052 75 ~-£2.070 Cam-. • 8000 • , ... ,. Cam-.•0000 • 
£2.300 °"'""""""'"""' • [l ,'3750 CPM 
£2.7&0 CPM - CPM • 

£2.300 00 CPM 
£402!50 CPM • 
£373 75 CP M • 
£:l.059 CPM 
£1.S,.O CP M • 

U.27125 CP M • 
£569.25 CP M • 

£1,431 75 CP 'M 
[1 ,380 CPM • 

~ ~ 7_5 CP 'M • 

ComputtrNews, VNU, 620xtonJ Street, London W1A 2HG. 
APPLICATION Eacti sottware package ii lrstecl alphabetically by its application 
PRICE indudes VAT. 
MACHINE/OPERATING SYSTEM onwhictl the best stl~ng package$tuns. 
OTHER vtRSIONS indicates whetlleror nol lhe package runs on a different machine 
oroc,eratingsystem. 
MEDIA SUPPLIED fndicates In 'Nflat format the pacqge comes- erther cassette, 
disk,orcart.ndge 

MAil ORDER AVAIWLE tells you whtthet or OOI the l)iekage is M llable by matl 

'"'''· HMDWARE REQUIRED $hoWs the need for special hardware, such as disk drive, 
IC)yStickorpnnler. 
PUBLISHER/DISTRIBUTOR This code refers to the distributor code table at the end ol 
the listings, which Wiii gtve the name iltld telephOne number of the 
publishef/distributor. 
COMMENTS- any othef pomts ol inteiest. 

! I n ITTJl1 i ITTffi1 H I I 
F~Controller """ • SI Alloon ,t,ppi. HE. 8~ (£'02 50Met1) ..... . pure,-. -:-==== , MC - ... • • c, Suppoft:a 1000 ac:count1 and 100 aNl!yMI . Sell ,lul-.lditlfliil . 

"'"'""" - ·-- ... •• " c.cww....~ ...... . purd\aM + VAT CW!h.Wd9800KICOl.ll'l(S 
tntorrnt • ...._..,eu..,...s ... •• " ea.- .............. ·-.....- .. , ... • • a, Allo on ITT 3030 and BNlt ,oe ao.. profit ~ +~lf'INII . 
_, ... • • J1 Alloon Sn.w. IBM PC, Apple Ill+ UC:SO ~ 132CXJturnnP"l*I ·- - •• c, - . • Ptol'-.-... Upeo350~perddk.. 

""""' & CoslControl ... • • J1 Aequw91132 colurm prinle,r, .ito Swius, 18M PC. Apple Ill, UCSO ..... - ... • J1 AlloonSrlul , IBM PC. UCSO Prow:IM~iM'.111 ..... .._ - •• c, &.tpporb 700 + KCOUnt1 Olrect ,c:rdoontrol &100 ............ 32K • Cl Allo on Commodore 4000 Cornpl,tlt l()Cl).lf'ltt p,oduclion syst.m - 32K • Cl Alloon Commodore 4000. Cen be UMd wilt! Auditmlln. !i fflOCUN; . 
Drlt,, -LH 32K • •• o, bl06icilot'I + OChett MIOntedlOMS* ... offlct &client 180COUf'III. 

""'°'"" 32K • Ml AlloonCommodore 700, Viclot &&riul £345 pei- module --- ""' • • M2 Alloon Commodore 64 1t1 n.so). NMot pmi.r FOf...,,...., ~ ~ 
p - ..... ""' • P3 Alloon MS. DOS (128K) . Conuiw1s ID. t&MCI lb'lrtmodulel 

Aufor•,__.ied p ... a, F"rYescandlllonefflOCUN . s.a... :....----~. nofflll'llll,ndltc)Ck . - ... FI Seven scand lllone rnocUes. CW! link lo~ & Auloind9-I( 

"""'"""' ... S2 Alloon CP 'M-Nltld MS-DOS . d MIN.Pl,lrCN,M &~""i: -· - e, Opt,n bm IQ modu4e (£575.00)permodule WontlW'ilhdBeNII 
E»act ... S3 Alloon MS-005. lrd.ldellix~- t,, alOC:kand~ 

FatcNon'lln.i OOK • r, Alloon M5-DOS.N9Mil 132 ct.ie*P,.- Cendl6'leuplo99reponi.-
ISBS-W ... 02 Comn on hw dilk. CotllAW'II IS8S ~P'A "1obeot:11ng endpurctw. anrol 
ISBS-S - 02 A11o on CP M-86 C.CWW.... MYen mocluln . --· ... ., 

AIM>on MP 'M& PC-OOS . Contanl~~ S.... . nomll"IIII, V AT& IIOdlCOMOi l .._. ... C2 Allo on M S-DOS . D11k drivN of 210K needed. A -P9dmtdl Buantu Conlrol S ... P2 F"1Y9 rntWIN (£289.3! per module ). Noi'N\11 . ...... pi.,,eht,M, i 
hbor 0..t PtJt DIICri)w)n ... S2 ""° on CP'M ae & Ms. DOS. Combrel ltc)Ck OCW*ol, OfOII" p,oo 

PMchtrN Basic Aooounw,g ~ .... ., 
Alloon MP'M& MZ-005 Av~onhwditk.(£2 .156-251 !iu'ldlllonemodules 



Bilol ...... ----"'----·-
'""""" 
'""""" 

----, _MldSoftww 

li.ar Pioonwnmno """-

1: 
[28750 
~ 
[ 1,150 

[ 1.725 

~ 
[37375 
"635 

""" (47150 

£12075 
£1,4950 ....,. 
[4 , 1.0 

i'iiM25 
,,,. 25 

<Aiiio 
( l.092_50 
"'iinio 
(1 , 12100 

£41975 
[1 ,926 2S , ... ,. 
£28750 
"'"f.iii5 
[18860 
t345.00 
£45,425 

~ 

t:l96" 
~ 
C:182_85 
™85 
[21950 
[172 .50 
[212!5 _ 

[17825 
£22425 
£35.25 
£63250 
£7' 1 75 
m750 
tl.300 

£5.'62 .50 

~ 
iiiiii,o 
Cl23" 
£373 75 ....... ,...,. 

m 
CPM 

Shafp MZl!KIA 
_, _, 
-" ciiM -" Commodo<o8000 .... _ 
~ 
~ 
~ 

CP M 

iiiiiPC 
Commodo<• --11 -" -" -" CPM 

CP M 
eo.,,,IOdol.9000 
Commodo<o0006 
Commodo<o Pot 
~ 

CP M 
CPM 
CPM 
CP M 
CPM 
CP M 
CP M 
CP M 
CPM 
CPM 
CP_M_ 

MS-DOS 
Oofu-no 

UCSO-P Syslem 

UCSO-Ps,,,.m -II Commodo<•­
ICLDAS20 

-----...-.c 
Commocloreaooo 

CP M 
CP M 

Commodo<o 8000 
Commodo<o 8000 

I 
I 
• • 
• 
• 
• • • 
• • 
• • 
• • 
• 
• -.-
• 

• 
• -.-
• 
• • • • 

! -" Easy VAT ..,., 
F'!NnC181Ma 

...... --­NabonalBuildingSpec:dic:ltlOnl -­eu ...... Grc,t,a 

~ 
TheAclfflnllrator 

... -1· ... 
64'( 
64'( .... -,,. ... 
W( ... ... 

P-Ncht, .. ~ .. ~~l48K 
Tomorrow10ltic:e 

Ei.c:ttor.cCWIBooll 
Col 

""""'*"" ~ .... a.its Recovefetlle Coats 
"Ml RModenbal $)'$t$'11 ·- ~·~· . ... 
--,;;;;;;;; 

TheF'~Owtctor -·-BotlorrK.io9SIJ1 ,....., --MICfOPI.-. 

Mlr'llmodll~ .... ........ 
~ 

SP2020 
~ 

"-""""'"' T·Mllker 
Nur BuMl8SI s~ 

PAOA-C -~ 
SIOdl: & Produalon Costr.g 

lnturrceM.-. 
~ 
Conle1t1M8A 

-Office 
F ... 1~ -PU SW .A --

128K 

32K -...--...--...--...-
""' ""' "" 96K 

'"" I• --...-64'( ... ... -...-... 
"" ... 
mi< ... ... 
128K ... 
iii< ...­
W( 

"" "" 256K -,,..---...-...--

• • 

• -.-• • • • • • • • 
• • 
• • 
• 
• 
• -.-

I 
S2 Altoon CP' M 86.-.cl MS-DOS Fie~ 
Kl AltoonSharp MZ808&M200KVATreootd 

F2 Av..i.tJleonlloppyortwddisk.f" ... indMclu.icowP'O(luclion,withhefdll.lmffl«les 

F2 Av~on or~6tk ~bf#mfftlllt 

F2 Av..i.t>leon orherddisk..Monllorl~heldKiMIIN , ·* 
T2 Altoon MS-OOS & TRS·OOS W. gi\lt, I*'*•~ e110 ~- 99 lltmt1evel 

• I H1 I Needl pnnlM KNPS pettY cuh . .... ~ bu- l>l)(lb . torta . .,...., ... etc. 
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Anim ator , Can llunt er. all lc:~and~x 
month,. 1uua ntce. ilfJJ Tel Chdm­
sf'ord68238 
D I I 16K KAM . Pnntcr ..-ork i.t;mon 

{caw). Gr ee• l<CTI:en t.50 ot !.ol1•11rc 
Nurlr new COllt OJO. barpn 11 (100 
Tel: A~·er 61322 1fte r 4.JO pm M)' 

hme dunn1 "'-«kcnds 
D 81 -+ 16K RAM + llpc m:orlkr. 
caweun lft(tud,c. lm;tdcq. Scnmbk. 
<l,c».3DMon51:er Maie.Bool"s .. -.1h 
O"'CrfJJpros1ll mS.W<M'lh £154), Kff f(M' 
£70ono. Tel: 01.St,1 n132 
l&IC Spcdrum plu:,;111rncs'6f1..-arc. {'jl(I 
Ol'IQ Td : Rcad 1n1 (H'29T1 (cn·1,) 
WW !iwClp tabk 1cnn ,~ tllblc ..-,1h eqwp­
ment -onh IIOO fol" 16K Spectrum OI 
I10w011 h ofVicc-.:iu ,prncn1 Tel P)pc 
tt a,aJSO.J.1911f 1erf,~e 
Drlpm J2 "' llh )OY:.IICkJ, .[(:,() 'A"<M'lh of 
so1, ... rc. •II IS new £200 (111(1, Tc-I 
RothC"rbiim(0709)~25913 
Ylc-lO and ca1Stt1e 111111 Mill under 
111,11111ntcc, Super b~ndcr. boots. 
)oyst d: . •-th OSO. KCcJII nso. free 
c:aMCIIH •·11h pmc~ Tel . 01"""51 1197 
llher 7 pm ask for An thon)' 
~ 6.tbrandnt • UOOonoor 
uchanac for pi~ .[l(JO BBC B Will 
hagk "'er ,dtw,-.,.rc. G Ouuon . «I 
OniflOfl Road. 11-ldl. Enc • CO \2J 
6D . 
lltarl ,l(l()..,!O)S1i.r Ra1dcqca.rtodac.vcry 
pc,d rondit,on, ••~ll.lCIIQrl manw.l 1n­
cludcd. £20()ft(). Tel,Ol ·2049679 
S..., ZX·l6 K RAMpack for a Vte·20 
161( RAMpxk, ~ ZX Jln re fOI 
~ Rea.I Nraa,M! Tet Slonthc• 
42.324e~en,npaftd • ·« keodloo ly 
M..t comp11m TV pmc ptu, four 
e1ttnclp ComNt, Dcfendcn, Pde 
Sottcond ll auntcdllou!!tallncw .CIOO 
ono . Tel. Wot>effiamp«>n 76.."6l3 
f• $alc S.ndau 16K RAM pac t . boud 
and11l11u11ccd 11II Dca:mbcr .,.,th 1hrce 
pma CtiK IICII. I Nrpu, I I ill. Tel: 
James Main. 0aiM(0&27)88(Jl 161 fm 5 

""' 4IK Spectrum. D'K troma pro1cs.-i 
keyboard, ZX pr1111c,. boot.J and 
1m011C'dsoftware1ncludiq PlanctOtds. 
Star Trail. VU -Cak: CIC QJO. Tel : 
01-249 5?25 aftcr 7 .JO pm oral •-ec:kcnd 
l.AJndQnN\6 . 
Mwt 16K er,,c ll~. Shlmu•. Prefl{>IC'. 
Gh<:i!,.t llunl er. 8ap-811A,IC". 01\CIIIS 
of Man. £12 udl ('u-.clle• G~ 
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PCN Billboard 
EIICOUnten. Oa~IIC C'ha"C". KICOChcl. 
£10each.nc-" Te l (IJl-229 t-7W 
Ala,I WCS. pcrfeci oond1l>C)ft, J'O)~K"b, 
~lu.oi rtr"'cc ~.Spxt: ln,adtri, 
Suptrman and Comb.at All bo.,ed Sell 
for l 90. Phone Craw,ley (0293) 36187 
P\ea,icphonc1fter4pm 
m... 16K Lc,-cl II . 1rccn KTCC• 
moclll<N', CT R·fJJ ca.5Clle rcconk r . 
~of Moluncn.1nd01hcrsrn t 
d••·arc. Sell r°' onlyI275. Tel 0 1-"8.5 
6218.9 Rcacnl'l Park Tc natt-,l.AJndQn 
NW17EE. 
Mal'IYCS8mt hs"--a1111.11trlcft lndudc-1 
Dden<kr . Raldicn ot !be ~ Ark 
cutndgn . £1J0 thc IOI TclOl-13 10&15 
aflertipll 
~ Alom 10:;RAM ..,,th BBC com­
~llt>k Baste 111 Cltellcn t concl11,on 
ManNh.lc.ck.po,r,crpal'k.andtapn 
1ncl!Mlcd Good bu) 11 £200. Tel Mike 
Ccorg.c.01·9463512af l tr6.l0pm 
W..W fo,Appk 11+"8 K ln1~1crB asoc 
card, TV modulatOr, colour card. •-O.d-­
pr~•n&; packa,c. reasonable pnca 
on.I). T~IOl·l l l 7681 af1er 5pm 
DII + 16K mod1c:r board, SouM 
Gcnc-1111<M', Gauntlet Cbc:a, A,·engcr, 
3D Odcndcr. Monste rMu e.lOlimore. 
4 morllhti old . ucellcn1 oond1h011. New 
il .O. no... 00. Tel Southend (0702) 

"""' 

S..., l:lu,h rnoao+, 1ctto)e- n cr«0r· 
lkr1adooVGC,caffiva luc.(jO,iWQPfOf 
ZX81 and 161( Of Just Vic:-20. sOCJd 
c:oad, 1100 Tel Slcq:,k: ASIOfl 4n58 
(Odonkh,re )" J0.9 JO 
Dl1 + 16K RA\ 1-pac k and ISeaw: ucs, 
,nctud,n, Frogc:r, Defende r . Cata­
combs, Galaiuam, Che». Fl11h t S.mula­
''°"· Scramble. Momter Mue. Cc-n· 
tipedc Lou of m~ mcs. 2 bool1. 
Il 21l Tel Graeme. ~5M906(e,·en· 
mpJ 
W....., Spwr11m toftware . PiltCII. Ah· 
dldu.ms, M<>lar Maul. M~cr Ke)'. etc 
Abo..,,ntcdisamach1ncoodebootf0fa 
bcpMCr. Tel Basi,ldocl (0268) 21465. 
af1crSptit 
....,.. ~fl•--arc 16 packa,n (ma ker', 
or111nal dl)kJ. ffl.llnualt), Appkwntcr , 
U..,Q Ttic b. S.JJOft. 5nos&lt. Dcc..ith· 
liort. Wnt e-On, Lc'lliromel( l..,st pru 
o,·e r UOO . .('9() fOI the lot (0..Mr 
YPJladcd 10 IBM PC) Tel Porumou1h 
(0705 ) 820663 
C.... rnonit01Shn11c/ Potmcl l4,n 
US,U K T V moonor (Apple. Atan, 
Te.1a1colour.-11houtc:olourcar d) lhr cs 
rolc:Mlr1nphicsand1n 1 £190(hSID25 
+ VAT). Pommou1h82066J. 
Wlc-21, aucne umt . 3K RAM . Allen. 
Ad,-cnl\neland. Starr1U1Sle1. Cornba l . 
Mis1,1lc Com mand. Chns -+ Super 

The overwhelming response to PCN's Billboanl senice 
is causing delay in publicnion of some advertisements. 
To solve this crowing bacldoc and to "°'"' some of the 
publication costs we will charge £1.50 for uch ad. 
Eve,y fonn received at PCN's oflicH , 62 Oxford Street, 
London WlA 2HG, after Friday, June 10 must be 
accompanied by a postal onler or cheque for £1.50 
made payable to VNU Business Publications. 

fJN soft .. 'ltea<h·iccf.x O ra_JQftJlbya n 
(:1'JICl1 Tel Kichard on Gloucnler 
(OU2) 72UIL• ( •bo advice: on 6ffflE 
mach1nccodc:)a f1er 7pmpleasc 
W..W uracnt ly Colour KGB monuOf 
fOf u~ • 1th BBC 8 MUSI be pcrfca 
condi t ion Prnt:clanddlskiof"1warca lw 
w,n 1cd Plc1bc:nng09'2688J507.~ 
>QHIIIJ 
...,l ntclhuStOIIC'lrtndrn.1nc-lud1ng 
Mue-A-Tn.inancl Ad>11rnd l>unp:oos 
lntclhu)Qn c;1.rtndp:s Tel (09IUJ 
296472af1c-r5pm0f111 ... eor.._end. 
Mal't VCS cornolt c:ompkic ..,,th b 
C;t;rtndgn hc·man, Maze Craze, Bo11· 
,q. Tenn,,i.. Combat , Casino OOIA&hl al 
Chn~mas.CIOO Tcl OS24412"P...5Morc· 
cambc,Llru;:s 
Nlactll Mrrco mlKIC a: n1rc and or 
Pn k11caSl..Ramer1MTl.3(bothmm t) 
pllli ~ ,f nca:ssary for bn1 BBC 
Spc:ctrumWIIY . Ol-358J!JO!I 
....,... Bault Command 1clc >1sl0ft 
1ame, 2 ca n nd1n. J)QWCr ~<M' and 
joystic\.s.O.STcl01"Nccster4"21982 
lltarl 410pn:,s.ramr«0rdc r , un\lSC'dw1th 
appropna tc: IC'ads and manual. Under 
1u1nntcescll f0f£30.( 40 TtlOMl-&3 
1'109,lli.kforA~m .32GrosvcnotM.d, 
Sou1ha.ll Mlddi 482 4BP 
r,... pnntcrTX808 100q,s,80rotumn 
1rtc10f f«d Pc-t·l)pe srahK'S .U«) 
llc~ad:Slfll91 fm 1pm 
W_... ZX Spc:ctrum I Will ,.-op for 
Alln VCS 111 &oodcondl1,on w,11h three 
canrKl,cs lfmt crnicd•·metolOPark 
LIM. Sandbadl. Chcst urc CW l 1 9EO 
Of n na Sandbach J962e,·enmp 
W..W Spcarvm.tS K All ka<lt.lape(s) 
and 111anNI In nonh London area. 
buycr•,11 rolkct 0 1-415 IJ27Sund.ty s. 
orbcc..-ccn8pmand IOpmnen ,np W,11 ,,.,,,. 

Lander+ boob. Scllfor£2.JU01t•11PIOI' 
"8 K Spectrum-+ prmtct-+ papcr-+ 
!lol1 .. 11re Tel Coppu tt 7921)1 af1cr 6pm 
W..W ret 2001 in c~ct .. ngc forSpcc· 
l f\lm 16K. ca"«"llcdcck . (lk.,thnc w)and 
p~ boo k Tel P~ul on So,.ith.amptOII 
.S5<,823( EvC'll) 
Zlll + 16 K, fflQlhcr board.llOllftd~ncr· 
ator, 30 Dcl'endtr. Monster Mlllt, 
A~1er0tdf.Ctn11pede.Gaun1lc1,Chcsis, 
Pilot aftdmore, S mon1h1okl, ncw.CllS 
nowC15. Tel Southend (<J72)2J?258 
Dl l ll, 11111111,11t5, lc:..:ts, print + pk)tm 
prClduccs, • o,'Cr £S0ofpmc,; 1ncl 
l-l,ghtSam ulaUQ11.M O .._..,,n111pc4and 
many more . S11H 1Wldcr 1uar11ntce. n, 
ono. T el York 51887 ar1er4pm and lilt 
forChns. 
W..tM BBC lltOOCI 8 • ..,,th t.,,c: d« k 
and leads C Mem u Dunscllbk: 60b220 
Af1er5JOpm 
,.._.... P>KkardllP ·85·32K pC""')UI 
computer. 1hcrmal printer $,n CRT, all 
,n ,n1e1ra, ont topqu ahl) kc)boa•d and 
case 1ndudtn1cas.,,c,11edm ·e + c:twtr and 
doc,uncnt, £1 .250 ono Nortbiimpton. 
(ot,04)26156 
TI994A 16K l6c:oloursp1Xcl1,alllcads, 
1ncludm1Te1.asc:tS6Ctt nlc:acl,UM:rhook 
+ Ilai;ic bc:11nncl')'t boot. phti w ptrb 
chos plu1 ,n romll\illnd module h;1rdly 
used . W011h noo plus. £150 ono T el 
060287102 
W__. C2N cas.cue rtt0rdcr for Vic-
20. Tel Skenfnth 689 af1c1 5pm or • ·n1e 
to Andrew l...coNrcl. 2 New ll ousa, 
CrOMwa)"S. Mon.mouth . Q.,.,cnt NPS 
4NP 
,_ 4016£150 A$ nc-w,udc:vclof)mcnt 
m.c hlllC l6K.profe....,,..lkcyboard, Tel 
0:Sl-7087100 
.llatl VCSplu!i7bc:st·,c,llmaeartridl<:'J, 
1ndudcl F'antnt,c Alim ca.rr, .ira )" •1th 

cart odJC rK k and dust CO\'Cr M,nt 
~110t1.C0st0>'CriJ00. •1llsel l .CISO 
Tcl3667826 
DII fOI Woe includes sof1ware ~. 
DkllOII...: keyboard, 16K RAM and 
1oc:e.sone$. Will accept £7HXlono. Tel 
Cardiff 691260 P~ul ll 1nchl)'. 2 Gell, 
Dc1, Rtu•bi• -.. Cardiff 
IIC Motk'IB•1 thl.2KOM Lmlc uted 
and compk tc •· 11h lot~ ot Arcon!.ol1 
toflwarc . 06.S ono Tel 0227 750600 
cven ,np and •·« kench. Scl,ns ror 
fina.naa.t ~-~ 
"--2 l2 K sraphK:f.Nas-Sys3.c:.sccl. 
8- . Zcap. Nas,-0.s. Naspcn. NaKQffl 
l'ulr~rc mods. monllOf . lo4s of ,oft . 
ware. c1i11u1I i;iisscuc ava ,l~blc. offers 
Tamwot:th (08'2'7)56541. 
,...._. ICL ternnnct KSR RS 2)2 
1ntcrfatt. baud r.i e 11elt<1abk 110-
300.1<1111stablc trart01fecd,fullASCII 
M"I , upptr and lo.--er Cl§e, l)pt:'*fller 
quali1ypnnt,idt alf or .--ordf M'Oett,u11 
Il75 Td 02S2877174 
DII Alllcadt. .OS • or1ho( IIOftw,11re 
1nclud 1ng high Rn. Many ma,111t new 
MIU bo.1.cd, CXJll;t ( 125, sell for 00 ono 
weckda, ·u f1er4pm Tel06 1-62-49096 
S..., 1936 Francl5 Ban1c11 250cc cruiser 
for Commodore 64+ dlU: dme and 
pn n1cr ot ~m lW" Coo tact Mr Thomp­
$011.Noraich060352.S79 
a.. I Europlus 48K DM dme w11h 
c:oatrollc r . TV modulator. IZ.n BJWTV. 
complc1e w:t ot 111ai,1Jah. 40-+ lamet 
prosraffl1i.bit CQJ11Cr .V~k.I7 SOono 
TclRc.S1ng(073'1)24058 
TIIS-ll l..cvcl 216K IIIOo(kl l,uco:llcnt 
c:o.ld1hon. 1tdl ,n OllJIHI box . some 
l'Oftware and boob. i,h,c) ma1azonn . 
J:19'. Td 021449 81119, N. for Abod 
a f1er '4.J0pm. 
,_ ln!>trumcnb TI 59 calculalOI 
( mllJIICIK"Ctlrd) and PCIOOCpn n1er 111111 
forsalc.Telh ·cr (0113)65562 4. Hkfor 
Ke,th .Offers1t011nd f l60COtL.~ rC'd, 
m1gt11sc ll pr1nterun11sc para 1cty 
....... Ace educ:a11ot1al liof111111re, 3 
Undct l)'JIC f)Tl)llams (ptus. minus. 
mul opiy)a Uonone~11e il .50+ 17p 
5ac: toMrJ D KKld. lOCra1&f1Ckl A'l"C'. 
GT C'lactoa EJM:1 
SNr,. P6 pnnl cr Fnch0 1'1,lrac10f feed. 
•1th M Z-808 ,nterfacc. cable. plu1, 
man1Jal.du.cc:o.er IJQ.1.cd.goodooodi· 
tlOll .060 T el Reid,n1.)SU91 
- ••vp Prem.er Snare: Drum + i ti.nd, 
•vrth £100 plus mc11J dct«-tOt TR 
J)i:,,,;,rim1nat0t,M)rth00foran)Lyru:or 
Or -s<"' romputc r ln1~restfd. Tel 068,,&5 
56.o&bkforRoh 
"-icM PC ma,az11•1es for "'le Of 
uc:han,c. Sac h~• Srllllh , &4 Edcn fic:ld 
~rdcns , \l, oo:nter Park ,Surrcr, KT4 
7DY 
Sur, PC J20 1 bu ~- pcr;ona loompu · 
tc r , 112K KAM VDU.duald1~dm-c. 
pnn tcr, 1nstructKlfl ffl.llnu.ahi and toll· 
.--are • 1thabou120d 1ske ncs WOfthos-cr 
£3.IXKJ.Kttpl .CI.X.O Te l Lcam,nstOfl 

"'"' Wlc-lO cornp.itct & Cl,'la,»ellc 1,1n1t. 
16K RAM. JQ)'JtlCk. A~croids. onl)' 
1hrcc mQlll t ll< oW Cl cellcn t oondot,on 
c~ ,n~nn_so . • ,11uct' p1 .£220. 
N1nn1of.£.Sl50. T cHl61·8818 171a fter ,... 
s,..ctr..1 6K 5motJthsold.21 apci11l 
manual ~ .,.,u i•ap for A1an CORiO!c 
5)'111em ,•1 1hi0ffiecar111dp,O!Of0f 
Spwtull\. Tel Bath8J4}8Je vcn1np. 
IK KOC"t cl raMI Ouplica1cd p fl lihll 
5,lmnt-w nippcd Offen. Td 0632 ...,..,. 
UK 101 81( RA M c:aw:d 1·2 Mii l, new 
mon1t01, chro rna~1HC' wund board. 
manua.b . many pmn. lape recorder 
....-,1hc:ountcr.JOY'4id,10Ckets£Jl5ono 
TelNOl""'ich(0603)810,W2. 
$h A tan VCS cartn dgcJ, 1nc-tudmJ 
M~ 11c:CommJnd04.9'.~ ln, ·ad­
crs .t29 95 Indy .SOO 0& 95 Wardords 
I2A 95. pl...s drm n1 paddlo all ,.s 
cartnd,csOOono Tc l 7671341 
Dr .... J2sot 1.--..,eonca.»cttc. Gc-Mra/ 
purposcfihnap.-osram.fcatu,ci,nclude 
do(;k,9S,)'Carcalc:ndai11nd 1ntcr·IIICh• 'C 82 1io-

" 



.... 1 filccd111n1.on ly1l )ucJ.ohn!JoOl'I. 1" 
Kmp ll cdgn ROlld. Cambndgc C84 
2PA 
Mlrt VC:Splus7bnt·,ellm&cartndge1. 
lndude!ifa11tH11CAt;iin carrytray •1 th 
canridfe rack and (hl$t ro-~r. Mint 

PCN Billboard 
condition CoslQ\"tr£300.,,IIKllil50 ¥11>-Z01lN:Countcannd,e1obcs~ valuc.wills...opfor88CII0011rarc Tel 
Te1J66.781l6 ptdfor VooodooCaltleOf PmlleCove OJl-'.t9)411 (af1"r~) 
W...,_ a Vie+20 o..·11tr Id a pcnfrtend a<h·tnlure c111ndgtl Tel E11f,ctd 01..UO Z:Ul plu, \6K RA.\t r:,Kk, V,C. ll'l.lnual. 
Conlxl Mnl ()()bs,o,i. 73 Chc5ter 5621 (canridce lft cood rond,IIOfl). ask lcl<h. and Klf1 .. 11e. 1amcs 1ndudc: 
Ro-d. Taltt.Stote-oo,Trcn1m ISB for Richard MllOJi&nd Fl1&ht OnlyOO. IOI' qwck 
,... J2K new ROM. l i rgc ke, ·board, Ylc:O pmn.S bam.Dle , M) 'llilid,T ant- sa,it,.Ca nfordlltathPoolc TdBri»d· 
1ooa11. II-hero A,,comblt r. Raw 4, Wlr. Aread11. Abtn,..1rs. StarqllCM. 11one69SJ20af1er !lpnt. 
(prom JN"OI, Papc"rm1te.1ame1 and Su~ S1nktr. Enroun1e r . ZUl pl1t1\6K RAM.1ndm1nual.p h,s. 
booltt UOOono. T t l Ol·.50 1890af 1tr Sp.cntorm. N,p,cn .. kr.CMadt.50. 12cassencs:t11Ctud1n1 Ccnt,ptdc. Gulp 
Spm alto A,tnv r car1ndie. c3$h offcn or JD. Mon1ter Maze tic. Very good 
4llt Spt(1111• plui. £200"1 worth of ciu;ha11Jt- WII V Vatdcy Tel 872JIO oondluon. t10 ()ft(). Tel 01-4n 7409 
prti,n. ut>lillti, a<h-entutts and boob, afttr 6pm aho Abacus compiler <>ffcn (evcnmp) 
for 88C M,cro 8 and cash Of" K l.I for ,__. 11 The popular dlCX pmc: for any S... Vic JK RAM . to)"tic k + ~ 
U SO Coota« \brl Rohen,. C.IOlff Spectrum for up 10 6 p11ycn. cbe~r Storm(cassc: ttt)forVicSu.rtrfupandu 
(0222)60022 than compt hhon , only !6.J .50 from orOO.TelOl.$021600 
C:..1 16K.toUndkl-.·erc.c.uc.c llcnl Mam11 Dolpl11n ~ 1lN: llandbndft'. ............ TRS80 J(:,K rnathiM codt 
rond1hon . romrkle .,,1h 00+ wOflhof ll1&hPtc Par\ Fulwood f>rC'<l()n, Lan- so fl'"11fe Calcrpnu. Attack F<llte, De· 
K1ft111arc 1ndu$11n& lJSletoteh Jnn,dc,..,. c::t!oh,re ftnK Command and Talkift& Rohot 
Scramblt. Defc-ndcr. ele-. f<)I" ~It, 11 D,.,_ J2.Bmcd.2jc:,)"St)Cb.d~r. A11aek,all .. ~th WIW'ldth1ou1hca\W"lle 
t1 80oooTel0211068640 00 51)(t.,..rc ,nc- Compu11voott. S tar pon Tclf'ke1...ood(87) SJ48a fte r 6pm 
Vll>-20 16K. C2.r,I ~ttt. ,o~ic k . Trek, Grapluc. an 1m11or W,11 ~pt A&-' VCS M ne..- £10. ca n rid1tt tll 
!>Oft.,.ire altd Jell) """""tl'J; ca nnd&e (190Tc l 01-2541221(e~•unp) each. lll)ld 1otp,ara1tly or IQSCthcr Tel 
'ffOl"lho,·er L200 ... ~11 ,e ll for tl60 Ttl s,.ctr.. soflwarc. all onJl nak ,n per· Ol-6'8MJOany 11mt 
028-686 JO.t or .. -nt<' 10 Pai.I WCICld. feet rond1t1011. Ground Ankk LJ. M..t vJdco TV pmc (eood ronchtion) 
Bwlc,-n. Trcfor.Caernarfoo.Gw)'IIC:dd, AmKM O ~ 0. Pbnc:1 of .. ;,h J()YSIICk e1e and 6 c:,1r1nd&e1, 
LU4S t1G DeauhiJ.SO . ll un,ry l lor-0, Space As1troidt. Space lnvadcn, Night Drtv -
Z:Ul + 16K•ca§td. ke)board i- 111-Rt.$ lntrudc:nt2.SO. Tel Rug.by73594evcn- e r.Comba t . Superman and Advcn 111re. 
cr~o•lols fl4" px,d ,np canfldac$ .. ·11hbo11ndin~rvction,;. Thc 
IOft•are+manual+tca:>nd ,... 2001 @K lntt sral CtiW:lle. SohWlrt lol£9S. Ttl Aca1ng1omJ496J . 
manual+ustn not"'"4 moruhs old. U· 1ncludc$ lnvaden, Golf, Xmon etc. -.. Ml.SOK itSK Ba'jlt, uttndc-d 
ctUtnu :ond ,tion.wort.htl70 ... ·illMnpt 0.,0. Tel Wesion -wpc r-M.arc (0934) Sa§IC, Fortran . Fonh. Pa,ca l. St,rv~ 
£10 Ttll.eeds692281hn)h111C 24856. Would ronlldcr uc:hange fOf m.anual.vtrygoodrond •hon.050 ono 
..,_ 018K . 1·2Mllz .c:astd.nc: .. ffl0fl1IOf. pnnltr DetiVC:I)' pottibk Q\'er rell$lll\ab&c dn-
RS 2..12. t-onh 00 Tc-I Le1c:h .. Wlh Ma,t 40}'!0) prncs. Canyon Cbmbcr. 1.anoe. Of Scamoor ,man~ T el SI 
((M(l.26)7•t2U1 flt r 7pmor.,·cckcnd, MOOl'lbasc 1 O. Galadic O.,w. Ohotl Mary'18a y218$ 
S-, Spectrum 1~ (Of any 16K l lun1er .cat,iCUC$( IOnc:h. J11mboJct 1'- Tl9914AEx.tcndedBasic,. 11n1cd 
Jd\·entwtpmcs Gamct1n ch1dcpmn Pilol, Rom £20. Le 11ict flS . W•nt td, Tel(0910)3488evc:n ,ft11andaskklrNell 
l.pmc 1 4.S.,.ce ln1n.idcn.JOTank1, M.1Mr 20Wer ROM. Tel 01-341 0464 Shcnrrood 
PlantlOKb and Olllpman. Tel Cokhc~ (t,·cnmp) DIMU + DK1ron.1t.1 graphM:$. ROM 
tcr466J.Jf0fdcta 1b. A~fo r lan Dll i- 16KRAM + k~rd + +DK k.eyboard(VG)+MOlherboud+ 
._,. VCS pl\lt J c:artndcn . .,·111 sell for dcanncLab. lOtalfor 1hcbcpnntr . pliK nun,cn(pad,U7oftof 1..-are.Scrambk. 
£1S0110or., 111, .. .ipfOfl6KSpt,animor U Oof.sof1 .. 11re:mdboob,1ndud1111JO ln..adcn. . 2 Oalu.lllK. Deftndtr . 
'8KZX81 1f,ntere:11N1 .. nte.10IOPark. MoolttrMuc Wo,tht:200 . .. 'iDarocp l Oraplua Asletoteh. Gulp. lntrudcn . 
Lane. Sandbadi. Chc,-lure CW119EO fl 2.5ooo. Tel PT,.,on (l,te(k)S32 1M. Dcqcms. JO-MonMer Mau.G11n riah1 
Tell%2 SIIM l 2 •Mblotald~htor3J(phlsZlll • fflOft, kl<b. manu.1h. cooct-as-11e ... 
. .... Voc-20 119 10 UOO offered or CP 'M c:11rd .. ,th 64K RAM {IZ8K fOf OOS1 £2.l7 aootpt t125 ()ft() T t l (0284) 
ZX81 . .[2.5 <>fftrcd Tel OSl-4JO 1321 8068)pl11J~lwut, m1»1.1d,.i.11ew. 62.508. 
Ln-erpool , tulldoam,cntation TtlNc..-CHClcupon VIC20C2Nasw:Ut umc.Omcp R.a, , 
W_... ZX Spcarum Will nc~n,c: Ty11eS7)1l()S. Supcrl...andtr.Ri~~rResc:uc.tanodgc~. 
Vit-20 . 1 car1odae: pmc: pim IWO ,._.. ICL 7700Ttrm1pnn1e 1 eutlltn1 lntroduc!IOflto BawcPaf1 l.6ClilliK'tte1. 
Ctiitl1C5.casscttcra:ordcranci_1oys1d: ,;ond,tion band pnntcr t7S. Ttl Farn- tl7S.TelJ>ratMyn 7669. 
Willscll Vic-20Td01.6899J20afttrrivc: ..-onh0204 74873. s...., fast! J"f)'1cr At'C for~. 1U1.-d 
o'doc k.(-1:forDand) C.. A tom SK ROM 12K RAM JN"tiel'II. oo.! J:89.95 ... -,U K"ll fOf t75. 
D.11 16K20caw: tt t1A~N~n tur t complc1e .. ,eh manual. PStJ. ltad:I. 1ndudcsman11a l,ludlandpo,,1trklJII> 
,:amcs. mdud1n,. lnvldcn. Gala ,u;iins, ,oft .. ..,-e and boob 1n Jl"'rfttl wo1ki111 ly. T el W,n, 1'11 da)hmt only 
Scramble. \\-1ng<"d Avenger. Counttr ordcrffl<ln() . Tel02227S1682..-eekday .,,.. IIEuropl111(48K ) .. 11hdrskdn~. 
AU.ad .. Centipede. JO Defcndtr Black cvcmnp J(l)"'IOC:k . man.ah 8 months old, pcrfea 
Crpllil. uro. C11aoombl; A,·enl"'r, TalO books.~Cum puterl.aft&Wlac O)nd,t.ion .. ·,1h VIIF modlll110f--u,;c 
phi~ more. COM O""IICr £100 .. ~11 acttpt a. Programm1n,g 111,1,le D. Co,nputcr ,.~th mon,IOfor TVt7 50. Tel Dcrkham-
US Blc!c:hltyT e17'480"• ·t n,ng. G.amn O. good condi tion. ucdknl $ttd(o«27) SS70. 

: READERS' BUY &SELL FORM ; 
I :~Jr~s:}.ii~~~ ~~

0

u;i'~;~~~~:~~v:;~:~~o~.:~ 1~ i~;::r
1~~!~~:J::~fu~=~ I 

I number and send it with a cheque or postal o rder for £1.50 payab le 10 VNU Business Publications. 1 
to Billboard , Persona l Comput er News.62 Oxford Street, London W IA 2HC. But re me mber. this I I service is not for comme rcial advertisements: we will not ioclude ads from compan ies large or 

I small. or from anyone carry ing on a profit- making bus iness. Also. we canno t guaran tee 10 place ads I 

in specific issues-ifs first come. rirs1served. No reprints either unless you send in another fonn. I 
J Please wnte clcarlv ou11in2.onlv one \\.'Ord in each box. 

I 
I I 
I I 

I I 
I I 

I I . 
I • 
I I . 

41KOrtc lwcebold.11n•1on1cdpfl, 
qu.cks.ak .(140mc. p.t:p J BrcUn1.J7 
Part.hl:ad Craunt. Newry R Ireland. 
..,.._ 65Systcm.1ncl\ldct.f11DT1nc x. 
lh·rd a,aphlCS, Mousc:~ t c1. VDU 
boMd, mo1her boa,rd, Tan,c n ne ASCI I 
keybolrdwith case, plut manyc:uru. 
£JS00M for full de ta1bplc:ncTclOiM2 
89516. 
MM video pma system Jtill bond. 
indudln,: PKma n Ind Combal Cllt• 

lnd SC5.rlwor'Ch .Cll \.wiJltcll f01t8S, 
ablc>lu1cbarpi n T cl Wytbcnlhaw061· 
4.J656&3,ahou1 U11ndil:rpllfllnt« 
~ PfoVPI' ten, .. ,.~ In· 
tNdtrs. Meteor SIQnn. St•r Tttk &l'ld 
the Orc1u Graphic, of )0 Tutll'ICI and 
~nc10tdf.. 0 c..ch Tri 11n,111'1'1C after 
'Jlm.anyd,iy.01-9-412.l59(Kllcjui) 
....,. MZIJOK 2SK Sm T rek 1,me. 
81tllc ~''"'- ~rfW Khft&OM 1...:I 
lime IO Jn-e !he pill),! Orily .C-499 
(,+ptui; fr«m)'iltrypmc:' ) Tcl(0742) 
681144{~u,nponly) 
Zlll plut 16K RAM abo five pmd. 
A~I S,muh111M, Dcftndel'J, Mon~1cr 
Matt. UFO, Tomb of DrK'IIU and 
Filtio.uy keyboard . Sell for l 90 or 
riearestotfcr Tc l (OJ82)SS3J6l 
mt 16K pmn for !l.lk, Puekman ooly 
£2 ((N'IJmaJ) and Scn.mbk./Asicrotds 
ooly l2 Not 10 be m,SK.d" Tel 
GravC5C:nd (Ot74) JJ:z.tn afu:r""" 
alldlor•rcd.cndii AjJ(WfAndrew . 
W_... 1ny llOOwarek,r theZXSpe<:­
tn1m 48K Of 16K. ~.a lly A,Jh1 
sim11i.11on and the l lobb.1 . T el 
Onvnend (0474) uun arm 5pm o, 
""" ktndl and Ml< for Andrtw 
Saar, PCUOO. po- ·trfvl p.xkcl c:ompu­
ler. rtrfcct oond,1ioll, t.tpl!lndablc, COA1 
{170, ~ llmg for .t:12.5 o, twop for 
Sptttrum or simillf Td SaHNd (061) 
1923968.i~forStcfan 
W_... BBCMicro '8'1n,ocidrond111on 
(wor k1n,) at around 02.5 Of fully 
expandcdmc:idcl 'A' arlM!ndOOO. Offen 
to Oantcl Tel 73J.6 19J afltr 7pn 
(London l .,m ro11«1 
._.. Vidro Compu ttl game . ., ,th a r-
1rKJcd. M,SMteoom.m,nd. 5pa'c ln~--ad­
cn. Combal. Wllh MJndard c,ptu t1111, 
eq u1pn,c:n1, CKCllcnl rond,lion. £60. Tel 
Mai,cha;te, (061) ,1)9 SSlt even,npl 
wcdcnik. 
A&-' 4001'800 $(1(1W1re. Yllf!OW 16K 
cz,,;c1tn and c.Mtnd!.('S ... ;1 ,.,'Of'°'~­
all pcri«l oondltlOII Tel (~2:6) 21187 
.. ne,6pm 
Acwl, Ato,n IZK + 12K. V IA floating 
Po4n1,m1nu1l11nddal.lshccb.toflwwc: 
111Cludc$ lbckpmmon , lnndicn. JO 
Mau.Mmef,cld.Alkcn11.1re1ypcpmc 
and more. Colou.r boir.rd 1nctudcd not 
rincd.G2.Ttl°'802129CM. 
MMiVCS.7anrldgff.~ock,,pad­
dlti.1woadapon.andb(i()ls.mu well 
ovcr020.,ellfo ,· t12.5,•1llnoc'l)h1 
Evtl)'lh1n11non,pn.Mp1d.1ng T tl0234 
6t,9918after6pm 
Z:Ul 16K RAM. keyboard, pnn1er. 
pl1111h.JOYJ,hct.ZONX 8l.(ha•-e.e 11u 
JN"lntcrpapcrbook1a nd~me1.ovccr 
OOOworthoflOft~re. T otalrostLSOO. 
,e11£17S. Kttty( f"tfe)(OJ8J)IIJIJ07 
lll! RAM 12K ROM Toolbo11,Flo.111n1 
D«,m.11 Point ACOf1\ A tom plui ~­
wve. T tlW~ Mcrw a38J90J. 
C,... MX80FT Mark I fiu cd wnh 
Orafuu £265.or Epson MX8JfT Mull 
Ill . as 11ew OM. both mactunc:1 bo\cd. 
Tt1 U w:rpool(OS l )70964 1 l.afttr )pm. 
MondllytoSio111rday 
D pnme , . brand new. nc:~r 1ti;&:d 07. 
Te l Blythe Br,dgc (01818) 2"38, •ho 
BrJdie rompvter 11earty ntw CJW in­
ltnrc:t,o,n,manuabandltadsffl. 
....._.... Spccuvm taptt. Cyt,er Rau 
(S4M:nofl). SduZ<.*1$(1~1nc:). Arca· 
dbn(J. K.Ore-yc). All1nnun1COl'ldllion, 
~ llforOSOeadio r { IOthelol.Wonh 
overtU . Te-lSt ll "lt1t126Jl4 
DIJ ...,,h 16K RA M and cased . full SUC 
movin&k"ybolrdalld£2.5oltof tw.are 
td llncfor1'90.,11 hltads~.c: 
11U1nual. .,"Orth {1)0. Ttl Weedon 407'9,t I 

i..==-=--==-=-=--=--==-=-==--==-==--==--==--=~=--=-c-=-=-~~=-~~=--=-=--=~=--==-==-==-=-~-=-=~'--~"""=cc~'"=·~~ ~~~~ --' 
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Small School Softw•r• 

=:~~~ '°:!t~~~i:= 
~ol~INmingtchmfM 1, lhe P~conldtot 8 ...... ol 
ot,jecCiYemn:::twd p,ogrMl l uting lON h.lllt,t~ ol lhe88C- B Micro, 
~ by toftwwe documentation, c::ourM "'*I, hMIM m.allfi#I, 
Rwillon progtMI and POIC TNC. 

P~Ti'IHi1clidt . ···The~~~~:~~~ln~···· 
81priced81: tf .t5 inc 

Bu49Mldlor•"--dncoptlonll'ldUst ol TotlettnelotJ ng• u e , IO:­
SMALL SCHOOL SOFTWARE. 41 Sin.I'! L.er,e, twyHng l.itlnd, P011 ONJ. 

DRAGONSOFTWllRE 
ALIENOOOESSY Partsl &U .... ........ t t.fl5 
AMAZING..... . .. .. £5.Sl5 
BOPSWIZZLE .......... . ..................... £5.95 
GOLOENAPPl ES .... ....................... £8.45 
PlANETAR YTRAOER .................... £5.95 
MINIGAMES... .. £.5.95 
STOCK-MA.AKET ............................ £5.95 
SURPRISE... . ....................... £8.45 
SCANNEA13 ... . ................... (8 .45 
Write to: 

BAMBY SOFTWARE 
LEVERBURGH , 

ISLE OF HARRIS PA83 3TX 
or 'phone 085-982~313 or 239 

Between 9am-9pm. 

Ooyouwantafast !I. 
return ol post service 
ANDa5%discount 
on your sottware? ZX 

UTY PROGRAMS WANTED 

t 
IIArc«le AQool'IO.,,,..t'Qm o,11111ts 

_ E-5i=.~~ 
Li' SAQASOn , ,., e ... rKk Ao.et . 

Clwl1tchurcta. ,,., .... 
(0202) 4M 207 

X BBC DISKS? X 
C.~ftA W ,paci,ondislc1? 

I.JM our program x 
toX lend your eala6ogue lo 145fi691andUNll'Mt 

S.A.E. b'~.1e ,:OS~- on casNne 

8. J. Hofley 

..... ~~'.lo.. . X CambtldgeCIM1JF X 

POi JUNE !~ JUNE I~. 1983 

{fJ PAEAN sys tems 
::::n:::.~2~i~)3 ~111111111. 

PAEAN are hunting tor high quality . 
imaginative and exciting programs 
for the BBC Micro to market in the 
UK and overseas. 
If you have written an original 
games. educat ional or business 
program which you believe has 
commercial potential , send a cas· 
sette to PAEAN Systems and if we 
agree w ith you , we will offer you a 
contract. Don't forget to include 
your name. address and telephone 
number . 
THINK ABOUT THIS: 
A £50 note will be sent to lhe first 

~=se~~~~r i~~~~i~ 
Logo. 

Winner's name will be published. 

DRAGON32HIRESTEXT £5.50 =-:~~~~= .. ::::= 
lot1Cfee,10Ulputupto43ool X t9C ~· 
11'15tructlOt'II IOruM l !lcont..-..cf WltWlll Hi Res 
Text Elect1oruc No41c«loird l)fog, am included 
~to1 6pagesandffla'IY l8Clloties Clear dlot ycut 

ZX81SCREENANIMATOR(16K~ £4.99 ~:= 11~x~'b.~.r= 
~~==~~ 
16K fTVC MelSege 0isp&ey P,OQ ---MICRO SIGN ANO GATA SYSTtMS 

P.e . lOI N. WOUlll, IUMEY 111. WOIM&IJMl 

COMMODORE 64 
HVRES Graph ics 
12 rwwbMca>mrneld indudlng plol. drN , 
c:lrclt. box. tpil:IICl'Ntl + coiour.p,tll'll. 
U KotM - C 

~Po4U.10tderfort1 4.95to 
SUE ' S SOFTWARE 

1,o«c1Mr Ort'tto, Klnoulton, Notti . 

o.-----­Wlt#lffD'!~- ---,.----·......,.,. ..-.---MAtl ORDER ONl Y 
SEND FOR US TS.'OET AllS 
Al prion lulyinetuSM ol VAT. P 'P elC. 

403':=:~=~L~~::.t\,'1, UL. 
Te l.(0582)418906 

BBC CHARACTER GENERA TOR 
Menu dnven IKilities Inell.Ide rertect, invt'1 and 3 
~~.~~~isar:'~~~~ multl·CNracter 

C9 .95 P&Pf AEE 
CHEOUESTO 

VISCOUNT IEflYICES LTD 
2A Boulton Rollcl , ScMl'I .... Hwl l l . 

NOFU SSGUA RAHTE E 0705-t331J33 
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MICROSHOP 
Software 

DfL 

ll)#dhn·~ap,r i montltOr« 
ddn,SffllblyW¥fhltkkffl.lteXr»dl,1*. 

l!WlllfflOIIIC.()(Ml/lfJlltd~...-.OfltPUlto 

"""'""""" Complete with Instruction Manual 
£15 

MICROPLOT 
19 The t,;':n'f:;'b,~h;fJ,~more, 
PHONE: 0203 503038 

KAFRICLTD 
IWL OIDII - SOf!Wlll 

•'Q UJCKSILVII"" 
===--VICH-----=lt:I ui 
HAIVESlft ~ ltAINST~(16(1 US ~~~...,.~,~=~ ..... - .m,~zx"----l- :~ 
tt.\OEl(lolQ t .ts 

"LYVERSOfT' ,,.,,,,.,,,,....,..,..,...-, ____ _ 
S,ACfASSUI.T(81Q s.t5 
lUNAtfSCUf: S.tS 
OlMONDtMR S.ts 
__ _ ANt)NANYNOU ---

,a.,rm SITIJ 
~·Uitir-- )•-,.,... ...... 
5Slllll)ONIII.-IEITl.llllllll. 

COMPUTER TAPES 
Top quality tapu as ~ b}' lhc bat 
50f'hure rompank:s a t incndlbl y low 
p,-1«,. 
f'ullrt1111finlk)('k~S.A.£ .fo,li,1 

11 s CIO lS ... 
11 .1 CU ll.51 
llx CU U ... 

E.Kh (Kdtr IU4 1 SOp p&:p char~ 

We aho olk r I a>p)'WIJ IICl"\"U to ~OIMn 

=~~=~~~=n~;°off':r!T.o 
prosnunmcn. 

111'.ATII MICROWARt:, 
4 (;:MH!ln Att ., 

°'t:r;.,~~-

ZX81 
DATABASE CASSETTE 
16K MACHINE CODE 

W-. Mlect from OYtr 300 tnlriet. Lists and counll 
ilemt NiecNd Us« lnerdy, "*""' dr~ . .ctd. 
delele ,amitnd, NWI 

£4. 50 "' 

CAMBYTE SOFTWARE 
2eN OIIFO LK AVI N LII , 

NI.WMAIIIKI.T. 

Shanna Plas t ics Ltd 
SOMWARE WANTED 
Top quali ty, origin al, b usi­
ness and utility softwar e 
requir ed for CBM 64 and 
VIC 20. We will pay gener · 
ous royal ties or purch ase 
outrig ht . 

S.I.P. Ltd , 
1- 13CorshamSt, London NI SOP 

Telephone 01-250 1978 

ORIC GAM ES ARE HERE ! 
1. THl '"I - The ON1*1 1W11NW (lll'le )OJ,,_ 
t~·~1=.~·==: 
.... =~Hupbft.4i'l•Ro.. 

Ml.SW. . 
LGll~---incum .. ,_llulbMawKW 
g,w,wMDron._....,... 
LCOHTIIACTINIIOG€. 
,. __ 
Touchsto ne 
~~~Ul120J , 

BBC32K 
FAROS 

! NEW! 30 SPACE GAME! NEW! 
rru COl.Otl/ Sot:SD . .. ,. SCOH TAIU: 

£51NC 
(M;0(.1.)1'()' , • 

ARTIFI CIAL MEANS 
21CONlSTONRD. 

COVEHTRY.CVS6GW. 

ATARI 400/800 OWNERS 
~·IP=;;~o4•=·~ 
~~~~bOn.NooopeN 

MIDLA ND GA.MEI LIBRARY 
41 AMd W•y , Bishops C ........ 

C'*titnham, a&o.. 
T .. : 0242 &74NO 
epm-tpm onty . 

Courses 

CHESTER 
COMPUTER SCHOOL 
Modular tr1ln lng courMs for office 
ptrsonn.l : M1n-saer• 

Technk1-n, 
Pro teNton1l 1 of 111 kind• 

Introduction to mkros : 
CPIM 

~;~:=:Ing 
Netwon<o 
M1Mgement Information Sy1t•m1 
Progr1m G.netltOfl 
and much mOfe 

One. two and three day courses. Three 
week executive courses include group 
pro+ect and practical work experience . 
All students receive course cenificates. 
Fees from C20 per day. Oelails and 
application forms trom: 

The Principal 
Chester Computer School 
7 Stanley Plac e 
Chester 
Tel: 0244 318959 

COMPUTING FOR 
BEGINNERS 

A ONE OAYCOURSE INTROOUCJNG THE WORLO Of 
MICROCOMPt.r1'1"6AH0&4SICPROGRAMMlt.c; 

LMIIMIU~'l'~~flWl'°'*"I , 

ON LYl:11 
ltttOM,J.~~2' 

MENTOR COMPUTING 
88C BHlc 1 dar tutorials I• East Anglia ._,___,_ __ 
=::-..··-I ___ .. ~ 

,.....,._.,._m ---.... -· Mento r Com put ing 
1!1 ....... '"'4 ..... . bw l . 

To let 

SVRPLVS PREMISES 
TO LET 

.IINGEL ISLINGTON 
N.l 

IDEAL FOR STUOtO, COMPVTIRISOFTWARE OR 
OFFICES ATTRACTMR£NT!l.EA.Y" 

01·3592465 

Software 

BBC COPY FILEII 
COf>YflLEll1IIOtw$thtuW,rtOP,tC)lrt1pel'SONII 

b.ckup<:opoesol'Hl~BBCmicroprotP"~m 
- Al:cr-(,t10tll-'eiled,_~.,Upe«td.1fdtJJ,, 

(CIII\Pl{ICllif.ffOl'l .. .,chk 
-fOIIM...,llt .. Cmoo.1Aot3 
-Op,., ~S,, ..... 12 ~--

£4 .95 
IW ..... .., .. l'ISIIISIJlWW 
1 ..... 11..u..r,.m1, .. . ~- - ...... .._._,!IN 
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MINI COMPUTERS 
PERSONAL COMPUTERS 

MICRO COMPUTERS 

Dectrade =i:~~~~s ol varoos 
DEC, SUPERBRAIN, Ai'.'l'os and 

HITACHI 
We also carry extensive ranges or 

VOUs and prtnters 

Dectrade Ltd --.. 20 Ludlow Hiii Road 
West Bridgford , Nottlnghllm 

Tel: 0602 232265 
Telex : Jn678 NETWRK 

SPECIAL INTRODUCTORY 
OFFER FOR THE LA TEST 
+ BEST OSBORNE YET! 

* 80 Column screen * Double Density * Green phosphor screen 
SPECIAL PRICE £ 1, 195 

~~on~NOm*,....fl'ICII 
tl ,4915 MONTOftS_ 12 irdl _..,... to, .. ~ . 
dlCm-.4lC)Ndon,.._. 

tclf(TAC'f TMDA CAMOU. l tl. CV 5117M 

DLA COMPUTER SERVICES LTD 
103 Mytchett Road, Mytchett, 

Camberley, Surrey. 
Tel. 0252 516766 . 

.,._..,_ ......... _.... ............... 
-c__.c.,. ll,Nll ... 

~~ WEST DEVON 
~ ELECTRONICS 
DRAGON 32 -£16 .9.90 

IN'CVAT-nt.EEP&P 

15 StatloDJtoad, 
llor:rabrtdge , 0.'t'OIII 

T•l: T tlT'1'10A (0822) 8SJ434 

Clubs 

ORIC·1 OWNERS. 
Tangerine created Orie·, now TUG creates 
the rest. An independent users group with a 
solid reputa tion for progreSSMI system 
support . Monlhly newsle tters, meetings , 
software, hardware, reviews, advice and 
lolS more. We have a proven record of 

ee~~ . : ~r=:~s~~~: 
(A-4) fOf sample new skt lt8f and deta ils . 
tenget"l ne User• Group, 1 M•rlbofough 
Drive, Worle, Avon 8522 ODO. 

pQ,,/ JUNE 10.JUN E IS. 1983 

MICROSHOP 
Hardware 

OSBORNE1 
r.•:;h~:~fh DOUBLE DENS ITY -£810 
project SINGLE DENSITY -£660 
• Or~lnel packag ing with manual 
• 3 month warranty 
• FrN aoftware(worth t700 ) CP/M, C BHIC , M B1 1lc, Super C..lc + 

Wordatar with mailmerge . 
NEW PRINTER S to go w ith wou r O• born• 1: 
DAISY WHEEL : Praxis 35 Bytewnter , with internal interface. 

(oNlineil san electronicl:ype'Nriler) ............ ................ .......... fromt395 
EPSON FX 80: 160C.P .S.Tractofandfrictlofl feed .......... ............................. ... lromt395 
EPSON RX 80: 100 C.P.S. Tractor feedonly. .... . .............. ........................ fromt265 
For any other printers: Please 'phoM for quotat ion. 
Pras exclusivtl ol V.A. T. Anddtflli very. 

CONTACT: TRICIA CARROLL 0252 518766 
DLA COMPUTER SERVICES LTD Dl.A1reolficul cle,1lersand 
103Mytchet1Road,Mytchet1 , ~r.:;:.~,'o K)Lld 
~t:rs~x;:j;•Y· 

ATARI. 
ATARI 400 WITH BASIC ONLY £142! 

ATARI 800 WITH 48K + BASIC ONLY £282! 
'* All INCLUSIVE OF VAT 
'* FREE FULL YEAR GUARANTEE 
'* FREE DISCOUNT Cl.LIB MEMBERSH IP 
• FUl.lRANGEOFOOAU TY SOFTWARE ALSO AVAlt.ABl.E CATAL0G UE 85p • 

APX 8 coi~~~m~~ u~;~:~~~1~TON , ..,,, 
COMPUTERS 

Accessories 

ND HIDDEN EXTRAS- YOU PAY THE PRICE YOU SEE 

~~:2~~n~sg~r~~~~:P~i~~IES ...... £5.361 

10PACK ....... .......... . ... £21.25 
M0577-01 SSDD77/80TRACKTWINPACK .................... £7.28 

10PACK .... . ............ £30.41 
MDSS0-01 DSOOTWINPACK ............... £7.32 

10PACK ....... . ..................... £30.61 
PAPER-PACK (250shee ts9 .Sx 11) ................. .............................................. £4.02 
LABELP ACK (2501abels fits 9.5 tractor ) £5.320 1SC-BOX(St0<es SO floppes) £21 .21 
MX80 RIBBON ...................................................................... ......................... £4.23 
VERBATIMS .25Clean ingkit .... £8.23 

REMEM8ER VAT AND CARRIAGE ARE INCLUDED 
YOU PAY THE PRICE YOU SEEi 

COMPACLTD 
COlllllfRCt:HOUSf,S TlJAATSTRm, 

LUTON, IEOFOROSHIRf LUI SAU 
Te l. 0582 452510 

" 



.. 

SHORT ·LENGTH 
COMPUTER/AUDIO TAPES 

~~qhu••jlty .. ~!=t~~~~:,e::~°! 
then stt back and relax. 
Premium Grade Agfe R.F.W. cassettes 
Manufactur8f s of high Quality blank casset-

!:'m ~~~og:m1· :r~am:~ 
purchase 25 cassettes of 2 1At minutes each 

~l~~~\1~-~~~&= 
1:' .=.i: 1~=,.::~h:::,ct~~ 
.. ~r . Boston , Lincolnshlre PE22 OUA. 
Tel :0 205 750595 

AJlprlon- lndu•lw (Ill VAT« rn 
Please send me high-quality audio tapes In 
the quantity indiea led (bck Wfw11t applic-
ablfl) 25 caHett•• 

("'°'"""II £1.95 p&p) 
0 21,;ITins 
0 5minl .. 
Q ISITWIII. 
0 7'knww .. 
a ,omins 
0 12,,;m,ns 

SO caHe tt ea 
(including £2.49 p&p) 

0 2'kmlns o,-
0 6minl 
071,; minl 
0 101TWW 
,0 12'!\nw'II 

100 c••••tt•• 
(- £3.50 p&p) 

02'h"*"' ··· o,-
o efflnl. 
07'kmlns ... 
0 10minl 

[1195 
£1220 
[12•5 
£1260 
£1320 
£1395 

. [2275 
... t:22.95 

.... £23•9 
'2390 ,,. .. 
'26'9 

'"'"' '" ,0 """' £<16.50 

012'kminl 
l~lnlayc.ard&sid&-labels . 

"8,0 
(53,0 

Total Remitlance £ --~~--
NAME---------
ADDRESS--------

I enciose my chequeJPQ __ _ _ 

PIHM meke cheque/PO payable R.F.W. 

i:FR~~t~. 
lX Hardware Specialists 
z.x.-1 
&KEpromll4wdl'ICEr,tom10f11 tll .fl 
Eproml40f0Utlnetoolklt tt.ts 
EpromHR,ipidSawe!LNI tt.t5 
EpromZXMonlMW tl .t5 
EpromKadY,nce&toolkl'I tt.t5 
RomulusZIOOGnsembllr t1.t5 
Grl(lhle:S8o.ardll'IC4KofEprom C24.W 
Molntfbollfd-3Slol t1U5 ZI.,.._ 
Rampack Adlpfor [I.IS 
Epromllo¥o t11.• 
2Jor28wayEdr,eCards £I .JS 
23or28wavEdll'Conneclors a .sa 
IO i,o,ttllomCl-4.50 A.O<*dllromC22.t5. 

0A-C7700 

Alp,ic,te~ dpa,.~NM-IOro.lflil 

EPROM SERVICES 

MICROSHOP 
Accessories 

A&SASSOCLI.T[S 
Knla9Cls Mouse, lirkbllds ClnltlS. lasMdoa 
W. Yo,kstlil'I IDll IMP. TII (021' 1 $UM3 

MODULATORS 
... :,pie?. 

0..,00IOur~llom,o..-~119clllpl9yedon• 
~TVNl.Hogh~_,_._t,om~ 

£24.99 .. £34.99 --
(INC. VAT ANOP&P) 

Bradford Instruments Limited 
UHIT D HLLA M ltDAD 8R40fD flO 802 IOl't 

Tl!l : MAOfOAO(OV'4)7UNf 

WINDMILL 
ELECTRONICS 

Commodore 64 S peciaiists. For all 
your CBM 64 requirements -
Hardware, Software, Accesrories 
- telephone or s.a.e. for cu" enl 
list: JS Bispham Village Cham­
ber,, 335 Red Bank Rd., Bis ­
pham, Bla ckpool FY Z OHJ. Tel: 
(0253) 56635 (24 hours). 

Micros hop 
Classified 

e ~ ""-": compuln 1mpona11t d.alct of kmak 
mcmtrw,I cyde. 0ro'1'>1h T rK ~er guide to ch,ldhood 
dc, ·do pmt11t and 1llne»n. Unoquc, proctaim on.-­
Q1.kllt. 48K Sp«tn.im O.C,que,P0£7.". Mtd,cb,11. 
POBoiZ6.NVt"Y91:1W 

• ~,...,._I C"1M.Orapl2{17S.Dnl,on!Mk 
complete 07S. inc VAT. K"CCMOlln POA. c-arr~gc 
0.50. Jay D« C(lfflmijmc a ooni. 1821 Water Slrett, 
PonTa lbot,SWalc$ Acu.w.AMu p . 24hrordcrltnt 
Td. 06Jol}89,7.38 

e l'llt ,_......,.. ....... "UM ,n yuur spare tome. 
J>topk reqij1rt4 f(II" pr.,duc,n, wnpk bu1 long 
td~hon proaramm c,;, from flow ch.iru prouded 
Commrs!'fllll~KI- Tcl:(OW ) l5170dc ta,b 

eo.c-.r.~•Seftw«e •Klcranccot 
('()mpult'ript11r,her akancliof1•-arcatpncc$h1rd10 
be<11 Co,u an S\ 1 Sof1.,.arc. Tel Rotherham (0109) 
5.)05.t9orFree~1Rothcrhar11S660 1:lR 

e._,,.,...,.. and ciir1ndg:ei for hue. large 11Clttl,on 
Send l"'J" SAE fordcu.1li 10: V,c-.20 UstrsSor.ware 
l.ibrllr) (lkp1 PCN) II . Nc.,.·ark Road, l:lre~II 
bt111c-. lkrbyDL:.24 DJ 

• ...._ ddt'nd)'Oi.1rc.1rtsfrom1htdeadlyomlau&h l 
Or,,ptarc.. game f<x-thr 1:11:lC Microcomp.11cr (32K) 
Onl) l.'l ,nc 10 P<1ul Slc..-.:ns. 11 Woodhlml ~. 
Ou.ion , RochcM:tr. Kcnl ME2 ILU 

e s,-er- , ... ~: full feaiure 48K vcrwon. 
16K , ·clltOII. plus ,.,.-o 1urtlt aamc, Tnccd in Khoo!. 
caw:: uc •11h 1m1rue1,ons U From C P . l hch." 
Trod1ng1onParl..Teddt ngtoo.Mlddlt11tJ1.lWll8D l:I 

e s.ttw.. 1111111 ic.w- for mot,t m,c:105, S1ncta11 to 
!iuperl>riun 1ndud1na C(lfflmodorc 64 \lo ntc or phone 
for foll de1a1b 1-'alons Comp.itcr Sernces. 176 
Todmordcn R<Md. l:lurolc). Lanes. Tel . (0282)53241 

e wc2es.ttw _ _.....,.._ ,,oc:1i.nearan« Sa~·cup 
to 60"f. Send large SAE 10 Koh.a ~hero Marlc1 1na. 
POBox28. llr-nk yon Th~ . RG61PF 

Maintenance 

MICRO-COMPUTER MAINTENANCE 

APPLE NATIONAL 
IBM ON -SITE 
SIRIUS ,. __ . __ _. II\ 24 hr 
VICTOR CONTRACTS 

COMMERCIAL DATA SYSTEMS LTD. 
Telephone: 0268-710292 (ask for sales) 

PCN JUNt 11>-JVNE 15. 1983 



MICROSHOP 
Appointments 

COMPUTER 
SALES Program 

converters C23,000INC 

City and West End 
Sales of Micros and Minis 
Experienced people for 
Wang , Nee and Fortune 

we need you urgently to con­
vert listings from Spectrum 
and Comm odore 64 BASIC to 
Dragon , Sp ectrum, Orie, BBC 
and Vic 20 BASIC. Th ese 
conversions are needed for 
listing books that we are 
publi sh inglat eronintheyea r. 

Equipment 

Details 
01-833 0661/0664/0665/0666 

If you are inter este d please ring Fi 
In ch bald on 636 6890 x266 . KP PERSONNEL (AGY) 

Exhibitions -------­~­.-Dt 
SUNDAY12JUNE 

WOOD GREEN SCHOOL 
WITNEY 

..., .... w . 1, .... ...i 1110..... 
~ ..... _UIIM' ___ .... , 

~(~ailCIStnicesOll....,IOllllbN ....... ~- -~Ind...,. .... 
M»,ot .. --- .... ~ MICl'OS ... litOIIIIII 
......... Mdll ..... Oft:Ol"CMW--..ObooQ 

11AM•7 PM __.. .... _,..~n,._...-.....,...... ,......,....emns.s 

Second User Equipment 

PCN JUNE 10.JUNE 15. 1983 

Graphics 

VOICE INPUT MODULE 
FOR APPLE II+ & IIE® 

CATIONS: 

BUSINESS 
EDUCATION 
PROGRAMMING 
PRICE ONI NCVAT 

C.G.D. LTD 

TCONTROl 
AIEVAL 

111 LOWER AICHMONO ROAD 
RICH MONO, SURREY TW9 •LT 

I 
Services 

::-..:=-=.==ma .. ~== 
OncHIIDr..-.O.~lttNC . 

~-:==:--.:"·:u-= 
~~Jn r llf:@fJHiijPJ:($ ~cOM,g1~~! 

Fotllll!W~lt,cll,lll'Pl-lml~OOPl'WJ 

. ....... pl'IOIII • 

.. WU T v.> , U.UHTON,OXOfiLOxtOOO. 

HOBBYIST LIMITED 
o, .. IUJI 111 .. 1,.. Wfflllts4tr1edSalilruyi 

$.30pffl. 
Aurhoris«J Apple S6MC6 C6fltr• 

t=~~~::::-~==at 
~~tnllboOI<&. 

3 The Broadw•y , Manor Hall Road , 
Southwick , Brighton BN4 4NO 

T .. : 0113'9"'5 
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If you want to sell your BBC 
micro . don' t 1ry foreig n mar­
kets. U nless, like Acor n . you 
are prepared to pay to relabel i i . 

BBC as a nam e is as much 
pa rt of 1he Brit ish es1ablish· 
menl as HMG . yet in Europe 
the initial s have a different 
mu ning . Th ey are used as a 
trading identit y by S"'•iss mu lti· 
national Brown Boveri. 

When la belling parts of a disk 
drive. captions ge t mixed up. So 
it was in Microp acd ia. page IOI. 
Th e part labe lled The Magnetic 
Coil (pa rt / 3, issue 13 - no 
wonder) is lhe molor which 
moves the wheel pictur ed under 
1he disk drive at I L And 14 
should read The I lead Motor -
14-hich mo,·es t he head in and 

So Aco rn discovered after 
produ cing hundreds of BBCs 
bearin g lhe BBC logos for 
export . BBC ( the Swiss one) 
took great ell'.ce ption to 1his and 
warned the Bee b not to market 
micros be aring 1hese initials in 
Wes1 German y. 

tone s ringing in lhe ir ears out. Sorry about !hat fo lks ... 
Acorn 's produc1ion staff we re but we' rcs lill not superstiliou s. 
sent off to relabel !he hund reds 
ofma chintsa lre ady asscmbled. Sharp POKE 

Address mode 
Lette rs sent 10 Elliot Right Way 
Books could go the wrong way 
if you follow the add ress 14-e 
gave . The publishe r isa t Kings· 
wood Buildings. Lower Kings­
wood, Tad worth , Surrey KT20 
6TO , nol Kingsway. 

Now 1he BBC (o urs. that is) 
was far from ha ppy with BB C's 

An y suggestions as 10 how You had 10 be Sharp 10 pick up 
!hey squeeze !his lengthy tit le 1he mistakeini ssue I l' ssto ryo n 
onto the name -plate of the the MZSO - a nd mos t Sha rp 
micro should be se nt 10 Acorn . owners a rc. In the first series of 

PCN Datel ines kee ps you in tou ch with up-coming events. Make 
sure you enter them in your diary. 

PCN Oa1clines should send !he information a t least one month 
befor e the e, •cnt . Wri1e to PCN Datelin es. Personal Co mput er 
News.62 Oxfo rd Stree t. London WIA 2HG . Organisers who would like dc1ails of co ming events included in 

UK EVENTS ·-4th Co mmodore Com puter Show 

Blackbu rn Co mpu ter Fair 
Sout h of England Person a l 
Computer Fa ir 
Compu1cr Fair 
Compum ~n Day Exh ibition 

Fyldc Compum Show 
OMnp« North "83 
l....ttdsSoflware Fair 
BBC Micro User Show 

De xpo Europe "83 
Micro Trade '83 

..... 
June9- 11 

June II 
June 12 

June lt,.1 9 
Juoc 16 

June 17-19 
Juoc 21·23 
June 21 
June 24·26 

Junc 29-July I 
July6- 8 

OVERSEAS EVENTS 
[.... hi• 
Mini Computer Show for Office. Ju ne 23-26 
HGmc, Hobby 
l ntern a1ional MiCT0C ompu1e r Au 12·S 
Exh ibition 

Natio nail Co mpu1er Business & Office Au & 16-19 
S)'l lem s 
Australian Computer E1hib11ion . Se p 13-16 

lnternal ional Pe ripheral Equip me nt Sep 13-IS 
& Sohw a re Exposit ion 

88 

v.... l)rp,Rlserl 
Cunard l nternat lO!lal Hotel , Londo n Commodore Busmes.s Machines UK. 7S 7411 1, 

King George 's Hall. Blackburn 
Exhibition I lall, Wood Green 
Schoo l. Wit ncy 
Ea rls Co urt , Londo n 
Hobd ay Inn . Londo n 

Ext220 
Brad ley Enter prises. rr772 312677 
Julian Wilde. 0993 23SS 

Roy Bratt , Reed Exh1b1tions, 0 1-64380-W 
Tony Ka min1sk1, Couc hmead Com munw:a11o ns, 
01-778110l 

Winter Gardc:ns, Blackpool l"!orthcrn Exh1bi1ions, 07068-n687 
Belk Vue. Mancheste r Ro y Brau . Reed Exhibitions, 0 1-643 80W 
John Tayklr Teac hc r's Centr c . Leeds Gra h am Cre ighton 0532 782 18 1 
Re~d Ouikting. UMIST Da11basc Publica 1ions, 061-4.56 8500 
11,faochcste r 
Wes1Ccn1re ll olcl, London Expo Co nsul l nc , 01·9-18) 111 
Ba rbican Ccnlr e. London Timo1hyCo lhns. Montbuild Lid , 01-486 19SI 

·- -Exhibition Hall, Coloa.nc Ge rma n Ch amber o ( Ind ustry and Co mmerce, 
01·930725 1 

Kuala Lumpu r, Malaysia Co nfe re nce & Erhi bitio n Ma.naiCmcn t Services 
SON 8 1!0. 9-A Jalan SS24 8Ta man Megah. 
Pe1ahna Jaya, Sclangor 

Aockl and . New Zealand T rade & lndustna l Exh1bmons, 12 Heat her 
S1ree1, Parnell, PO Box 9682, Auc kland 

Melbou rn<:. Australia Riddel l Exh 1bt1ion Promo tions PTY Lid , 166 
All)cr1 Road, Sooth Melbourne . Vic. 3205 

Moscone Ce ntre, Anaheim. USA Ca hners Exposi tion Gro up SA . 0483 38085 

PCN JUNE 10.JU~ F 1,, 198..1 



' OXY-100 Plotter for Business. Graphics & Engineering 
e PROGRAMMABLE ~ NEW 

Price d a't under £700 .00 

9 BIG 
Easy and in Basic 

e EXPANDABLE 
Up to A3 w ith standard pens Opt iona l OR1 Rom 

and paper e OPTIONAL ROM 
• INTERFACE OH1 o pt io nal EP Rom 
Centro nics comp at ible fo r und er £30 .00 

Grea1 Wes t Trad ing E 
983 Great W est Road. 
Brentford. M1ddx T\\'8 9 DN 
Tele phone : 01 · 568 45 78 . Telex: 9344 70 

Main Retail Agent : 
Future Music Ltd . 
10 Beddow Road. Chelmsfo rd, Essex. 
Telephone: Chelmsford 35 2 490 




