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Flan put on ice Spirit set 
to steer 
clear? 

B)'Ralpt8-tolt 
The fabkd Aan Enttrpn.sc micro 
v.,ll nol now am\c 1n the shops until 
Septc:mbc:r-fi\'c months adnft of 
the pronu sed Aprildcl1vcrydatc. It 
will al.so have )Cl another namc-
1ts founh ,n 12 months 

The new name and 1hc realOns 
for the (he month dcla) ' v.creduc to 
be Jl\Cn at a press conference this 
morni ng (Wcdne5day} 1ogcthcr 
~ith deta ils aOOut manufacturing 
and mar~c:11n1 plans 

But u.scrs •'Orl'I h.l,c 10 v.·an until 
September before 1hcy SCI detailed 
mforma!K>n about the micro. A 
uscrg roupw1II be set up before then 
complete .,.,,,1h a club magannc 
gh,ng details of softv.are and 
programmm111ps. 

The offioal reason for the pro­
duchon delay ,s theprobkm ans1ng 
over the need to change names and 
a dc$1re to fully debug the machine 
before 11,oes on sale 

'We want to produce a trouble· 
fr« product and one 1h:u is avail· 
ahlc ,n enough numbers 10 NhSf)' 
m1t1al demand.' said Michael Sh1r· 
Icy, Aan markc11ng directo r. 

·we ha"·c 1alkcd extenm·cly wuh 
lhc ,e1ail 1radc "'ho would ra ther 
ttt a rull)' debugged model ar,pcar 
1n September m time: for 1he 
Chm1mas rush.' he added. 

Debugging the Enterprise cou ld 
be a compkx exercise due to the 
machine's mno,at,,c graphlCI and 
sound capabthoe ~ arc 
ach1C,·cd usm1 l.,.'O custom-made 
chi~ called Nick and Da,·e 

Aswould·bcOLuscrsarcrind1ng 
out and early Spec trum owners 
already know. a,s1om.ffl.ldc chips 
tn\'anably ha\oe bup in lhcm • h,i.:h 
can 1al,;c some umc: to be 1rad.cd 
dov.n and cured 

The rirst pre-production models 
of the: micro shoukl be a\'adablc by 
the end of May gn•tng Flan's 
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engineers and the cr11ical m1CrO 
pres, ptcnty of 11mc 10 Kkn11fy any 
fau lts 1n the machine and its 
cercu1try 

At the 11meofgmn1 to pr ess. Flan 
was not prepared 10 say what the 
new name of the company (and the 
mKTo)"'°"ldbe 

Ho .... c,er. Michael Sh irley dad 
confirm that the last change was 
more of a light ·hca rted publici ty 
stun l 1han a serious 1ntent1on. 

II abo p it tcmponnly off the 
hook of a legal K1KHI 11 .... u faang 

Elan Digital Systems of Cra'1tlcy 
took out an 1nJunct1on agam.st E lan 
Computers 1n December last year 
over 1hc use of 1he name. Elan 
Compu1ers lost uubscqucnt battle 
to O\o-cnurn the coun dcasK>n. 

1lui •as oot the fi~I time the 
company was forced 10 change its 
name . When the compa ny was first 
set up last )Car 1t wanted to call both 
itself and the mic:ro Samurai 

Readers "'ho 1ncd 10 buy S,,.nt 
Software's raong game (lu.uc 52) 
may mi,·c some hope of rccc1V1ng II 
afte r all A numbe r of PCN readers 
hn\'e been 5ent a letter claiming 
there hne been problems w11h the 
moulding of the stccnng "'heel. 
"'hicht'imtcndcdtopfO\''ldcthcson 
of control )OU gel ma raong cu 

A new ba1ch of siccrmg .... heels 
was due to be delivered on March 
12 

Spmt Soft--arc·s Sunon Stc,ens 
told PCN 1ha1 customcn ... °"Id be 
offered a refund 1fthey did not wish 
to wait for the game plus stee ring 
-·heel. Anyone who has orde red 
the game and wishes to c;ocry thi..s 
,hould contact Simon Ste"ens oo 
01-6036074 

Please note 1ha1 the number 
pnn1ed la,., v.ed wa1; ...,,rong -
PCN apolog,scs 10 the subscriber 
on that hnc for an) 1ncon,eniencc 
a,u,cd. 

~~~~~~~~~~-'-~~~~~~~~~--l 

New TUG builds up steam 
Tangerine users left high and dry 

by the banlc O\.Cr the Tangcnnc 
User Group (Issue 52) could be 
thrown a lifebelt. Cohn Nowell, 
ex-di rector or the Group. 1s tryma 
10 SCI up a new altcrnau,e body 
cm·cnng both Tanscnnc and One. 

At the momcn11he gr°"p is on ly 
at the: planning stage, but Mr 
Nowell reckons 1ha1 sc111ng up the 
Tangerine group 1s feasible. and 
that the One group "'111 go a head ,r 
he hears from at least SOOmtcrcstcd 
One <Wt'ncn.. He has 1pproachcd 
One Products l nterna11onal about 
the latte r idea and 58YS he hu been 

gi,en a qualified appr()\'a l . though 
One is unlikely to gi,e the aroup 
concrete suppon before 11 actually 
1akcsoff. 

Mr No\\cll'~ group m1ends 10 
market .a number of programs 
v.hich "'ere prcnously 10kt by 
Kencma Assoc1a1cs. Kcnema's 
managing dir«tor is Bob Green of 
1hcOricOwncrs' User Group . wllh 
-..horn Mr Nov.ell is 1n dispute 

Anyone w.1sh1ng to help form a 
new Orie group should ronlact Mr 
Nov.ell at 18 Portishcad Road . 
Worlc, Wcston-Supcr· Mare,A\'o n 
BS220VX. 

CBMtwins 
B)'Wffldlol'NISOII 
Com modore has a1 lastclanfied the 
pos,tionon 11.s new m1cros-the264 
and 364 released at Lai Veaas. 

Imagine clears decks 
Despite rumours of the 

machma· wnhdra.,.,I m the 1,1,akc 
or a management shake-up at 
Commodore. produmon of both 
mode ls will begm 1n May and 
Commodore e,pccu the U K 
launch 10 be in June 

Kelly Sumner. sales support co­
ord inat or said: 'We're going ahead 
with both 1heM: models. -..h1ch will 
be made in Corby. and you can 
eJCpcct small quantities or chc 
finished product to come °"t 1n 
May' 

These micros arc cJCpccted 10 be 
m the OIX) range. 

The 264. alM> k.l'IO'lrn as 1hc Ted. 
has expansion pons. cursor control 
keys, comb-1th free IOft-are and 
,s aimed at the small bus1nesi. 

The 264 should be kiued ou t wi1h 
CPIM, either inbuilt oron can ridge 
to fit in with Commodore·, general 
plans. 

Imagine so(t...,arc 1s set lo come 
do"'n to O ex as 1hc Ln-erpool 
compan) clean the decks 

Bui the pnct CUIS ha,e been 
accom panied b) pcrs1stcn1 rumours 
1hat Imagine was m trouble. and last 
1,1,·eel. general manager Bruce E"er· 
1» h.ad to declare categorically that 
thecompany .... 11 in good hea lth 

The new lowpnccs •·111 come 1n10 
effect on March 26. Mr E\'cn.;s siud 
!here .,.,er e thr ee reasons for chang· 
,ngto0.95: 
• To1ry1odc1erpiraq --lniaginc 
hH s:tartcd 10 take a more act1,·c 
rok: m tackhng softwa re copyma. 
• To make room for a new genera· 
11on of software products. 
• For reasons; of market1n1 -
research has shcnt.--n the rompany 
I hat a pncc bek>w£4causcsp,lcs to 
increase in multiples rathe r than 
mere ly in sta1cs 

The ncwproduru Imagine refers 
10 arc a month or t .... ·o off and they 
,oll COSI £5.SO or more. It 1J aliO 

invol, cd in con1ract "'ork for a mcm. 1nd 11 has caused SOmc 
numberofUSmacromanufaccuren embarrassment pa.rtJCUlarl y 10 the 
- Mr [\o·cnu da.uned more than high strcct chain s1orcs .,.hich arc 
half ,u rc,·cnuc comes from -·ork hardly hkely 10 .ell much soflwarc 
performed for third par11es. and of al 1hc old price before Marc h 26. 
the rcm:under abou1 two- th irds 1s 
actOU.Jlled for b) c~poru a1 the 
momc:n, 

The ,uucstioos of trouble II 
Imagine arose "hen dc1ails of a 
uncomp lc1cd con 1ract 11 had been 
engaged in wit h Marshall Ca\ ·cn· 
dish be1an 10 tnd.le OUI But Mr 
Ennss commented : ·we paned 
company u the bc:s1 of friends · 
Imagine had been appomlcd to 
produce software for 1hc publ ish1n1 
company, intended lo accompany a 
magazine . 'The in11al level was 
do-abk, bu< gradu• IIY <hey upped 
their llJl,tS,' said Mr Cvenss. ·we 
came 10 an amicable agreement'. 

Existing Imagine 1an1e.s cost 
!S .50. The nc111o'S of its new prices 
leaked •·ell before lma&,anc .... ""ti 
ready to mal.c an o(foa.J announce· 
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ACT Lifebelt 
for Sirius 
The future of the Sirius has been againsteachot heronboth priceand 
assured. Victor Techno logies has performance. 
agreed to se ll the 1,11orld.,.,ide manu- The new Apricot XI machines 
factoring and distribution nghts to will sell at £2.695 1,11•i1h a 5Mb hard 
ACT. disk and £2.995 with a IOMb har d 

The deal was signed in the same disk. The twin 5Y .. in Ooppyversion 
week that ACT launched hard di~k of the Sirius sells at £2.525. 
versions of the Apr icot - a de· The hard disklli for the Apr icot 
velopment exclusively predicl ed by come from ACTs neighbours in 
PCNtwomonthsago. Scotland , Rodime. The company 

ACT has an exclusi\e agreemenl has established a 1,11·orld-wide lead in 
o n the Sirius following a decision by Jlh in Winchester technology. 
Hong Kong-base d Swire Pacific to At the launch of the Xl, ACr s 
d rop out o( a Joint bid. managing director Roge r Foster 

Swire will conti nue to distribut e said sales of the existing Apr icol 
the machine in the Far East and may were now runnin g at 2.000 a month. 

on defends 
price cutting 
dealers 
The Offi ce of Fair Trading (OFT) 
has laid down the law on micro 
prices-but don't expect a free-for· 
all in the shops. 

The OFT sought and received an 
under taking from Apple UK that it 
would n't discri min ate against 
price-cuuing dea lers. This action 
was t he result of a comp laint from 
CIWP. a former App le deale r : but 
both App le and C/WP were last 
wee k keen to dismiss the suggestion 
that the OFT has given dealers a 
charter to slash prices. 

App le maintains that 1he OFT 
has merely re-stated the exist ing 
lega l position and that itS own 
undcrtakingr e·sta tcs itspo liC'y. But 
CJWP says that when App le ceased 
to supply it last year ·ou r company 

was near ly obliterated : and that 
Apple "s decision was based on 
CJWP's discounting. 

Apple's Mike Spring said: ·1 
don 'l really want to discuss our 
relations hip with C/WP ,' but he 
added : 'There were many factors 
involved .' 

'It 's not been our objective to 
force prices down,' sa id CJWP's 
Rob in Adda. 'But 1r marke t forces 
suggest a price , why should the 
custome r have to pay more for a 
product, a nd why should the retail­
er have a manufact urer dicta ting 10 
him?' 

He said that the ma rgin on Apple 
produc ts made price cutting a 
reasonable tactic but added a 
general comment: ·Retai l prices 
conli nuc 10 be absurdly in Rated.· 

The company is also auack ing 
ACT throu gh the OFT. and it is 
making no secret or the fact that ii 
would like to be an Apricot dealer 
-butACThasnotsorarshownany 
sign that it will take up OW P's 
offer. end up doing so me of the manufac- At thisrateiti so utsclling the Sirius 

turin g. whose sales figure~ a re though! to >-- --- ----------------; 

WH Smith joins software team At t he lime or going to press. be around I .250. As PCN's latest 
ACT was unab le to confirm sales char t indic:uc s. re1a1l sales or 
whether it will continue to manu· bolh machines arc virtually level 
factur c the Sirius in Cal ifornia or pegging and only just behind 1he WH Smith has mo\'ed into business 
sh1flproduc1ion toitsownfac toryin IBM PC. sor1ware-bu1youwo n"tbcseeing 
Sco1land . The deal with Victor is costing spreadshectsonthemagaz.incraeks 

ACT is now in the curious ACT around £7 million and 1he in the immediate future . 
posi1ion ofma nufactunng1wocom- company intends to finance the Th e giant reta iler has come toan 
pat1ble machines which co mpete purchase out o ( cash rese rves. agreement with Softea m.oneof1 he 

>------------------- ----! USA 's largest softwa re distribu­

Mac disk looks 
over-friendly 

tors . The two compan ies have 
formed WHS Softea m as a business 
software distribut ion group. 

US software from M1cropro. 

lauoch its FM 7 and FM 16 micros. 
has al.so come into the arrange· 
men!. 

This will mean that buyers or 
the new machines shou ld not ha\·e 
to wait 100 long for softwa re. 
Fujitsu hopes that there will be a 
'Wealth of software available from 
the word go' for its new machines. 

The move could mean a grea ter 
and faster availabi lity of bus iness 
so(11,11are, given Softeam 's t«hnical 
experl ise in adapting software for 
speci fic machines (particu larly to 
IBM ·compatible' machines) and 
the nationwide distr ibution facili ­
ties of WH Smith. 

Apple's new user·friendly Macin· 
1oshcould turn ou t to be just a h1tlc 
100 forward for the experienced 
micro user. 

;r~~r!C::i~f a~J~:i~~~:~~ r.======-.=...:__.::::.==========:;-i 
;;~ 1heda<afile;, •• ,oma1;ca11y \a J\T.,..LE C)F 

Ashton Ta te and Peachtree will be 
made available to selected dealers. 
and a wide range of popu lar micros 
will be supported. including the 
IBM PC, DEC Rainbow. and 
Epson HX20. FuJitsu . abou t to 

The machine is.so easy to use and 
operates in a fashion so unlike most 
tradit iona l business systems thllt 
many experienced hands may find 
themselves confused by it. 

The disk filing S)'Stcm, for inst· 
aocc, can be operated in one of 
several ways-cac h of whkh has a 
bea r ing on the ullim atc perform· 
ance of the machine. If you use the 
Mac "sdisksysteminlhcno rmalway 
so me very unexpected things 
happe n . 

On the singlc-drl\·c version 
(wh ich is what will be sold fim in 
this country), you open a MacPaint 
or MacWrite data file fr om a data 
diskcuc merely by placing the 
'poin ter' over the appropr iate ikon 
and pressing the mouse button 
twice. 

You must then make up to ten 
disk swaps with a program disk in 
o rder lo starl \\Ork. 

App le says this opt ion is only for 
people "1r'h0 have dua l drives -
where the disk-swapping wouldn 't 
be necessary and the Mac would 
automatically get the files from the 
seco nd drive. To use the single-disk 
system to its bcsl advan tage you 
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The screen will then go blank \ 
except for fi\•e 'keywords' at the top 
or the screen. You would be 

forgiven for think ing at this point / 
that you "d exited from the program. 
But ii is act ually at this point that 
you eject the pro gram disk and put 
in a data disk from which you can 
load data files with only two disk 
swaps. 

A liUle confusing for those old N 
most ly blank screen, mc,n;ng J ha nds among us accustomed 10 \3 f \ T J\ I 
mostly bla nk memory. ' 

Maincomp in donation muddle 
Remembe r 'Battle of Britain 
Simulat ion'?This wasa£ 9. 95 Vic20 
game advert ised in October 1983by 
Londo n-based Mainco mp. The 
advertisemen t sa id that for every 
copy sold or thi s game of 'skill. 
cunning and wits', £1 would be 
donated to the Royal Air Forces 
Association . 

But a customer dissat isfied with 
the product has asked Maincomp 
for a refund bur has not had an 

answer. And the RAFA has not 
heard from chccompanysince June 
1983. nor has it any record of 
donation s from Maincomp . 

A representa t ive of Maincomp 
told us the company had sold 1.500 
prog ram s. but refused to comment 
on custome rs· letters or the issue or 
donations lo RAFA. 

Maincomp is at 1-2. Ca mbridge 
Gate . Rege nts Park. Londo n NWI 
4JN (01) 487-S435. 



VIEW FROM AMERICA 

ByCllrlsRony 

All the 
President's 
micros 

This roar'• .....-.i e1ec11on 11-""' 1ndtruly off the lounchinc 
pod and N lln llm,dy been remalilod In Ille medil thot ftfftr have 
American elections been fflOl'l~compuleranalysod. 

To wtlich I mipt add, You lin't sten nothln' yet! 
Of courw, Ille p<eSidency Is the Ille - but therw 1r1 1nother 

492,000-olllceslnthoUS,lncludlnc1bout20,ooo...,....111n 
,nc1..--doc-cotcllen.Manyofthosaposts1,.fou&lrtfor-
11o lntemlly-molcNltho pnsolet,tal staus. In adclftlon -of 
_,_klperwolerlllm-outs. 

Ono -,yinc npect of the -""of.-.,, campoign techniques 
-tolmllon,dlnclmaii,phonobankl1ndcomputerioedpG111nr-11n 
beentheballooolnscostofwln•lnranelectlonll1tlme......,_and 
-people botho<to-. -micros 1rt 111nnlnc olec:tion·wlnnln1 
softw,,. aod olfoMJ cheap 'smart' campoigns wiUI precision 
ta,zettincof-.... 

ror oumplethe .. ist.npolp --.a$750 pocucethat nons 
on an l8M PC or Apple II+ . Sofarmoni thin 1,000 election e1m,-icn1 
have -Qlllod -...... wiUI Campolgn Manaser, which offers 
politidaos Ille ..,.. son of beftellls that bull......,.. have already 
deri¥N from software such as 1-2-3; bulldins an election dNNM, 
han•lnl the buclglls, SNr<hlnc out swlnr ..ters 1nd ....... of ,,_.,._ 

In Ille 1983 mo,..,.. campoign In C11ar1otto, North Carolin,, 1 black 
- upset the noNnc wllNI Republican - computeNli-ed 
squads of '°'"nteers who cot out the black -· City -· lsts were 
lint ICMted bJ ffll-totorgotmourablo nelgllbouriloodl; thon 
Campolgn Manaser on I PC compored _, tum-out to post 

,............ces 1nd dl-ed Ille '°'"nteers to exoctly -no111,,-.- where ..ters..,. flganlly. 
ltlsonyto1Nwi,yl'NclsionTargeltingilbeinstouteduonowayto 

""''" Ille US from the democratic sklmbors of Ille TV era. 

Every social issue 
In- scenario-Americans ere bored bJ the major i11Unof the 

day and -- but,,._..., quNs ucNod bysornootheri11Ut1 
-a local kotnlnctax. sox in hip sckoolllbrlrybooks, or pocks offerll 
docs roM!fflltlle countryside . By precisely torgettlnc the 1pproprtato 
wten the campllip's menace, can motlwlte them to resister and vote. 
Tllen, - they ere 1bout II, tkey'I Nkely ..to for praidont 1nd 
doc-clllcher too. 

In 1980 ,._ Cllmtlan1, estraO(ed from the -.t 
,._.. for decades, ..,. broupl out in force bJ very succ"""I 
compvter dffl'fl that t.ptttd 8bortion as tWr number one issue. 

a..ttlleboominmlcrosiooplln-e,erysoclalissuowlN-,bethe 
olljoct ol torgettlng. Campalp .... _..nt wl8 become much mon, 
efllclent; muck less ......, wlN be wastod in deliwerinc Whole Elrtll 
pompkleb to cnosty ......,le Republicans in their HYontin, 1nd phone 
banks wlN - just who to caN on election day. 

Wolilouklnote-olthe435solls lntlle-ofRep-
87..,. _ recently by tiff per coat or leu of Ille-. Tiiis Is• point 
.... taken by ....ther softwere sta,t..,p called Campolgn 5o11wa,., 
-il-ncibproducttoRepubllcansonly. 

Usillltkis-tota,zetthe ~. the Republicans-a Sim --1• r1irfu County, Virginia, last Ncmmber, by 337 ..tes. 
This was Ille first-• R_l,llcan had -111erw 1n -100 years. 

By - miml softw1,. _, """"ntee electoral 1UCCt11 but In 
-lou&lrt races-.flndlnsafn hundred potontlalcomerts Is Ill , 
Ncanoflwtllltkot_odl_blcmono,can buy. 

Bearincffl mind tut non-\'Clltershlft, bJ •nd lar&e, bff nthe,oor, the 
-. lftd the cliladYantacod ml-itin, the adYent ol che1p but 
-CMWpoignteckniquos-canspoaktotllemwlRmokdlonlse 
USpolillc:sote,eryle..t . 

Pll-,Y- lOOK NI• pllLntl. 

Phloopy fills 
tape/disk gap 
The gap between tape and disk 
storage closed a littl e last week with 
I he appearance of two intermediary 
devices. 

The Ult ra-drive and the Phloopy 
aim 10 give you fas1cr access than is 
possib le with cassette tape withou t 
involving you in the expense of 
disk(. 

Th e Phloopy. pktured here, is a 
fas t tape storage system. giving you 
typica l file access and retri eval 
times of three to four seconds, and it 
store s IOOK on each can ridgc. I t is 
more relia ble than many fast tape 
systems as it reco rds data in para· 
llcl. one byte at a time, which givcs11 
shor t tape (12 feet) and automatiC' 
error correctio n. Because or its 
speed !he system is pseudo-ran­
dom, and also provides standard 
disk type utilitie s such as CAT. 
INFO and VER IFY. The Phloopy 
willbeavailable shortl yfo r t heBB C 
at £ 143.75 including inte r face. 

VA T .1nd p&p , and for other micros 
later in the year. 

Tbe Ultra-dmie is !he latest 
vers ion of the Hobbi t ( Issue 5) and 
comes from Ikon Computer Pro­
ducts. It slo res 200K on a micro­
cas.sclle, and, like a cassette, is a 
serial device - but it runs at abou t 
20timesthcspeed. The Ultra-dr i\e 
is now ava ilable for t he Dragon. and 
will be Qn sa le with improved 
softwa re for othe r machine s . in · 
elud ing the BBC. Orie, Co mmod-" 
ore and Tandy. within the next few 
months. The whole package costs 
£80 including software and inter· 
race cable. 

But what about its software 
compa tibilit)' wilh other media? 
Phi·ma g, maker of the PMoopy. 
ofrersautili1ytoco pyyourso f1ware 
from casse tte to Phloop y ca rtridg e. 
and look s to software manufactur · 
ers to provide their software on 
Phloop y cartr idige . 

A similar ut ility sho uld also be 
avai lable for the Ultra -drive. 

Contact Phi-mag on 0326 76060, 
and Ikon on 099 421515. PCN will 
soon rev iew both. 

IBM gets Cobol (Issue 47), but where that p,od uct 
works at the sou rce code level the 

Addi ng momentum IQ its ca mpaign la lest Micm Focus launch is a 
10 get Cobo l on micros , Micro compiler; it include s a native code 
Focus has launched High Perform· gene rator thal increases the speed 
anccle\•e l II Cobol on the IBM PC of execution. 
and XT. The price of such per formance is 

HIP Leve l JJ Cobo l has facilitie s £1.250 1o new-usc rs,a nd the version 
that arc specific to the PC in much for the PC is available now from 
the same way as Perso nal Cobol Micro Focus on 0635 32646. 
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Lynx re-launch 
Followin~ the re- launc h of the 48K 
as 1hc Leisure (lssuc 49). Campu· 
ters is anempti ng to revi,ve ils 
flagging fo r1unes b) re-launching 
the 128K Lynxasabus1ncssS)'ilcm 
calle d the Laureate. 

11 is promoting a Laureate pack­
age combining a 128K Lynx, 1w1n 

200K disk d ri\'CS. CP·M. paralle l 
interface module and free Perfect 
Software sui1e for an all in price of 
£999.95. 

At 1his price i1 is one of only a 
handfu l of complete CPtM systems 
selling al or below the mag1c£] ,OO) 

mark. Camputers certa inly consid· 
ersit an atlractL\'C proposition and is 

aiming to sell the system to small 
businesses and for specia lised ap­
plications. 

Tv.o pieces software al ready 
available for the mac hine arc an 
esrntc agenls package and a v.clfare 
bene fits package. Ca mputcrs is 
using 1he la11cr as the basis for its bid 
toputib mic:ro:,.intothe localofficcs 
of the DHS S. 

The company claims that the 
Laurea te is the fastes t C P/M micro 
arou nd. The claim is based on the 
use of the 2.808 processo r which 
runs at 6M Hz.compared to the usual 
4MHz on the Z80A. However, the 
Camputcrs claim has )'Cl to be 

indepe nde ntly verified. 
Another plus feature of the 

Laureate is that 64K ofthe RAM is 
used to hand le the video disp lay. It 
o ffers a screen resolut ion or 512 by 
248 pixels in eight colours com­
pared to the 256 by 248 reso lution of 
the 48K Leisure. 

Camputcrs· chair man. Stanley 
Char les, says the relau nching of 
products and the mm·c mto the 
business market are part of a move 
10 re-vamp t he company's image. 

He will undoubtedly have has 
wo rk cut out . The 96K Lynx was 
o riginally due to be availab le in Ju ly 
last year and the 128K Lynx with 

CBM'smoney 
for art's sake 

Maintaining micros 
The art of the future is what )'Ou'rc 
bei ng invi1ed to create ma £150.000 
comp uter art challenge sponsored 
by Commodore. 

J( )OU ha\'C a Vic-20 or a 

Commodore 64 and are a budding 
creative genius you cou ld put 
yourself m line for the top prize of 
£5.000. 

The re will be three age groups in 
the contest- unde r 12. 12 to 17. 
and 18ando"er. You can get entry 
forms from Department CICAC. 
Granard Commun icatio ns. 4 Bab­
macs St, London SWI Y 6HD . 

Computera1d Services is a new 
company set up by Thorn EMI 
Information T echnologyto provide 
thir d party maintenance se rvices 
for micro users and suppliers. The 
service is intended main ly for retail 
outlets and firms with a number of 
micros on t he premises, but Com­
puteraid is also w1lhng IQ lake the 
single-micro sma ll bus inesses onto 
11sbooks . 

Lau nch mg 1he new serv ice. Com­
puteraid gene ral manager Maurice 
O 'Brien pointed out that there was 
a tendency among micro users to 
think in terms of insuring their 

--------

hardwa re and softwa re. but tha t 
this wasn't always the logjcal so lu· 
tion. He felt it was important tha t 
business users shou ld de al with a 
company that knows how impor· 
tant 11 is to have fast service. and 
understands that gen ing the hard · 
ware wp and runn ing aga in may we ll 
be a secondary cons ide ration 10 
reco\'e r ing vital data. 

He also stresse d the importance 
of ge ttin g a maintenance contract 
before your micro starts tomalfunc­
tion, rather than after. Computer· 
aid is on Farn boroug h (0252) 
548888. 

CPfM by the au tumn. Both dates 
were missed. 

Mr Charles is also keen to scotch 
rumours about the financial health 
of the company. I le confirmed that 
ii had been ~e king additio nal 
capital 10 finance its expa nsion 
plans for severa l months and a 
financi ng agreemen t was reached 
around Christmas. but the de al fell 
through. 

·we have now reached agree­
ment wi1h a financia l consort ium.' 
he said, ·an d we are JUSt waiting for 
the stock exchange paperwor k togo 
through before we make a formal 
announceme nt about 11.' 

The e xtra finance will enable 
Camputcrs 10 step up its export 
plans. It r cccn 1lys ignedaDmillion 
dea l to sell the Lynx 1n France and 
has jus t started shippi ng machi nes 
to Greece. 

First Byte 
at Electron 
From little Acor n Elec tronics add­
ons have been noticeab ly slow to 
grow. First Byte Computers (0335 
4 3729) has now take n its pla«: 
amo ng the ear ly leaders in adding to 
the Electro n a switche d JOystick 
inte rface. 

Its unit takes Atar i·t)'pe joyst icks 
and it has been talking 10 software 
houses 10 make su re tha1 when the 
box comes out at the end of this 
month 1here will be games to play 
wi1hi1. 

The FBC interface w,jll cost 
.£24.95 from FB C's dea le rs. 

• • SOFTWARE The new releases 

I 

Games 
Colnmodofe: For 1hc 6-1 Audiogcmc 

has launc hed a range of disk­
basedgamestoadd tO)'Ourbo xcd 
sets. For £12.95 t"ac:h they ar e 
Fran t ic Freddie. Pegas 1~. For­
bidcn Forest. AttC( Cha llenge, 
and Slinky. All have various 
levels of difficu lly and in case you 
manage to reach an un­
docu mented level Aud iogenic 
has set up a counse lling service to 
help you out. The company can 
be reached through PO Box 88, 
Reading. Berks . Termina l Soft· 
ware (OOJ:mqJ1J) wanu )'OUtO 
don O\'ctalls{or its latest game ­
Plu mt,.Qraiy, elso for tbc 6" and 
1,'XJt;l ing l.7 .9i. Ocean S,oftwart 
(061·832 914l) has an intema· 
tional :tRavo•" to its Ch inese 
Juggler game - the idea orig in· 
ated in H ungary and won prizes 
in Budapes 1 befo re becoming 
available for the Commodore 6" 
via Mancheste r . The game costs 
£6.90 and will be ready for the 
Spectru m and BBC soon. 
Mogul's (01-734 6080) latest 
launches run on t he Vic-20as well 
as the 64 and versions for the 
Spectr um arc also avai lable. The 
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TheClo'- l---ofhand 
with Hunpriln eottnec:tlons. 

titles are Fire Arif. Labyrinth of 
the Creator. Mushroom Alley , 
Ludwig's Lemon Lasers, Chom· 
per M an. Scawolf, and The Grea t 
Ad\-enturePad.No2. The prices 
are £1.95. Strategic S imu latioed 
(OlfH 415 964 13.53) has: t.dapt•d 
liC'tlCial-wa r gamos to nm on the 
64 - Germany, 198.5 R•U...you 
agains t Soviet lroDps arid ROP 
(Rapid Deployment Force) 198.S 
switc hts the i,etnc but not the 
enemy. Ot hers includ e Bau le for 
Normandy, Knights of the De­
sert and Combat Leade r. They 
shou ld be available through Soft· 
scl distributors here. 

Shtclailr. Compute r Rentals (CR L 
- 01 -533 2918) has pulled the 
plug on Glug -G lug. 11S latest 
program for t he 48K Spectrum . 
This machine code game has 32 

levds and costs £5.95. ' 
BBC: Molecule is a 'game of logic' 

from Bridge Software (061-832 
4209) but even so it involves 
saving the world . in this instance 
from a v1Jus. Subtitled Beat the 
Bug, it costs £6.90 - Alistair 
Maclean paperbacks are rather 
less. 

Education 
BBC: Syste m So ftware (0742 

682321) has four new 1i1les in 
stock for anybody who want s to 
take a slightly off-bea1 look at 
education . Easywrite (£10) is 
intended to help in the deve lop­
ment or ide as in the early stages of 
literacy; Stoc k (£14 .95) illus­
trates a s1ock co ntr ol syste m for 
simu lation and pro ject work; 

Survival (£ 14.95) looks al social 
organisati on and deve lopm ent; 
and Multite~t (£ 14.95) loo ks at 
socia l o rgan isation and develop­
men1: and Multisct (£14.95 ) is ·a 
multi -lingua l educat ional util ity'. 
Kosmos (05255 3942) has fol· 
lowed up its Frenc h Mist re~ with 
The German Maste r and The 
Spanish Tutor. language 1uition 
courses I hat cost £9.95 each. 

Vairtova: For the Commodore 64, 
the 48K Spect rum, and the Or ie 
AtmWOr ic-1 Softshop lnt e ma. 
tional (Qt.Jn 8034) has a ser ies 
of ed ucat ional gam es in English 
and ot her languages for five to 10 
yea r-olds . The price is £9 .95 and 
additi on. subtracc ion. spelli ng 
numbers. and alphabet are co­
vered. 

Business 
u.b:: A full range of accounting 

software from Bivius {0903 
212481) is now offered to users of 
Unix·bascd systems. Sphinx 
(0682 75343) has made the same 
move with Peaeh1ree·s accou nt­
ing packages. offering them to 
Unix users afte r ada pting the m in 
house. 



A BARGAIN'~ 
INTRODUCTORY OFFER 

R.R.P. OUR PRICE 

HOBBIT £14 .95 £10.50 
(SPECTRU M, BBC, ORIC 

ATICATAC £5 .50 £4.60 
(SPECTRUM) 

THE WARLOCK £6.95 £4.50 
Sample from our price list of over 300 titles 

°" "" SHCT!ltU M ... -CBII ... -
Pimania 9.95 8.95 Rennge of the 

Mutant Camels 7.50 6.25 
Ch•ckle En 6.90 5.89 Hunchback 6.80 5.50 

Manic Miner 5.95 4.89 Twin Kingdom 

Ufban Upstart 6 .50 5.10 
Valley 9 .50 8.50 

UC 

ZzOOII 5.50 4.39 2002 7 95 6.50 
VIC ,o 

Luur.lltman 5.50 4.89 Sc ... ble 7.95 6.50 

OUR LIST l#CLUOES GAMES FOR DRAGO/I, lXBt , & ORIC 
Th is Is the price you pay ; NO HIDDEN EXTRAS 

P&P Included . All tape s guaranteed genuine . 
Send SAE or phone now 

BARGAIN SOFTWARE 
10 MELOOY COURT, STONEHILL ROAD ESTATE 

LONDON W4 3AW . TEL: 01-995 2763 

DISCOUNTS/WARE 

FOR YOUR 
NEWBRAIN 

ADVENTU RES 
IZOroornt. ,Ounwrft anddo.t:cMof ll'IOMl:cn iodoNIUlt ,.,,th ..... t c 11ma •CT)' 
tffltll1JPIK MKhi.neCode ~•c1amc: fK'!.111y RRP(900.ovrf'"l'l'HOO 

Cltl BBAGE 
k:ri~'4::i:':C~:':11M;irM~~~o&;nc1 NorlNJNln•i th 

CIIESS 
ri;~:;i~n:,:ooruot1•11hcl"pc"'".;>1l~andM:~cralltvckofpl1y RRP 

OTHELLO 
AIIOlhc1h""rnolMllllOl'IGr.phlc$1amc RR PUOO.ovrpon:000 

lt OODCUrTER 
AvcryfawAr~f}l""S-- RRP LSOO,ourpnce:£300 

NEW BA S 
Owt1c dtfin 1tcly 1hc: bc'M Z80 Af.§elllbkr RR P UO. ow pntt OJ 

8/fA/NWIUTER 
A.....-dproc,e,w,or·,rnhm11nyfntun:) RR POi,O . ... ,pn«" £18.00 

DI RECTOR Y /I 
Af""w,~huord-1n duD11 ablo1e RRP £20.ourp ntt£1000 

UTILITIES ~';';:C:..~;:/l/oo"· Ob. Sw) Rtn ll.Jlllbf:r pnnlt r line kn(\Mncr tic RR P 

PAGES • 
A1110111Micdospt1y syucm. word pNOtHOf and 20pa,Jt ~ora,e fac,b•y •mh pnnt ou1 
RRPU.SOO,Ollrpncc:£1000 

0/AI O' 
~&:i)Mdli)"llfl90! fllll\CfllS-lli11K dby1n11rhr'lt1•kr,ey RRP{IOO 00.ourpricc 

~~!~.~p=·~~~~~~~!.!~1crii!!.a)'l'W•l)dl~~ 
P11:tt1olfivcdt..u «. OOpcrpM"k 

CLARE COMPUTERS 
NETHERGATE STREET, CLARE, SUFFOLK 

DISCOUNT SOFTWARE SUPPLIES 

AMAZING SOFTWARE BARGAINS BY MAIL 
TELEPHONE ORDERS WELCOME 100s OF TITLES AVAILABLE 

SPECTRUM 1STitles OUR PRICE I COMMODDRE648TI1~s OUR PRICE 
FighterPtlot 01gitatt7 .00 l MamcM1ner SOftwarePro. CS.95 
Night Gunner 01grtal£6.00 I HunchBack64 Ocean C6.20 
Alchemist Imagine £4. 75 Rev. of Mutant Gamelsllamasoflt6.50 
Stonkers lmag1ne£4.75 30TimeTrek Anirog£5.00 
EskimoEddie Ocean£5.00 ChinaMiner lnterceptort6.00 
F,.., Quici<silva£5.95 Hobblt64 M~bourneHouse£12.95 
Or>oonsbane Quici<sllva£5.95 ! Ultisynlh Qui<l<s11va£12.95 
30AntAttack Ouicks1lva £5.95

1 

Transylvanian Tower 
W~1 e Microsphere£5.00 R. Shepherd £5.75 
HURG MelboumeHouset11.95 BBC 5 Titles 
Scuba Ourell£5.00 Hunchback. Supenor£7.00 
ManicMi~er SOttwarePro. £5.00 I Chuckle Egg A&Ft7.00 
JetSetW1lly SottwarePro.£5.00 747Simu1ator · Dolsott£7.95 
AticAtac Ultunate£4.75 TwinKi,lgdomValley BugByte£8.SO 
Jet Pac Ultimatet4.75 J Hobbit MelbourneHouse£12.95 

TEL:01·2211473 

All PRICES 1NCl..ll)()'C)STAGE + PACKING SENO CHEQUE/POSTAi. ORDERS TO 

DSS DISCOUNT SOFTWARE SUPPLIES 
8 PORTLAND ROAD. LONDON W114LA. 

BARCLAYCARD IACCESSNISA WELCOME 

•You'll be hard pressed 
to find a better business 
game for the BBC Micro 
than this grand effort• 

,-- a {TheComplele 
I II Micro& Video 

~ -:~:-==!! Oam .. oulde191U/ 

A captivating game emulating the real business world. As 
boss of a small manufacturing company, you are required 
to make executive decisions to enable your company to 
survive and even prosper in the face of strong competition. 
The game ls dynamtc: the more your skills improve the 
greaterthecompetiUon becomes. £6.50 

Supplied on cassette for 1he BBC B 1.2 ols. All prices 
include VAT & P+ P 

Dodgy Dealer now available at W. H. Smi1hs & Lightning 
OealersordirectfromO .I.C. 

Barcl aycard ord ers (0344) 773229 

OIC Ltd" DeptPCR FREEPOST, Camberley, Sunty GU15 4BR 
Please sencS0 Dodgy Deale< Price £6.500 BSCOSpectrum 

Name .. 

Addreu 
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I ~
~ , These charts are compiled from both indep endent and 

multiple sources across the nation. They reflect what 's 
happening In high streets during the fortnight up to March 
8. The games chart is updated every other week . Q___ '·l Neither mail order nor deposit-only orders are included in 
these listings . The prices quoted are for the no-frills models lr->I II• --- J/l ,"~ andincludeVAT.lnformationforthetop-sellingmicrosis ~ I culled from retailers and dealers throughout the country 

H d 
and is updated every month . ar ware \Top Ten up to £1,000 PCN Chart s are compiled exclusiv ely for us by RAM/C. 

lW LW MANUFACTURER PRICE DISTRIBUTOR Top Ten over£1,000 
... 1 (1) Spectrum £99 (SI) 
A2 (3) VIC20 £140 (CBM) lW LW MANUFACTURER PRICE DISTRIBUTOR 

Y 3 (2) CBM64 £229 (CBM) ... 1 (1) IBM PC £2.390 IIBMI 

A 4 (6) BBCB £399 (AC) ... 2 (2) ACT Sirius £2,525 (ACT) 

Y 5 (4) DraQon 32 (175 (OD) A 3 (5) ACTAoricot £1,760 (ACT) 

A6 (81 Atari 600XL £150 (AT) ... 4 (4) Apple Ill £2,755 (AP) 

... 7 (7) Oriel £99 (ORI Y 5 (3) DEC Rainbow 100 £2,359 (DECI 

A S (10) Apple lle £750 (API A 6 (-) Olivetti M20 £2,180 (Ol) 

Y 9 (5) ZX81 £40 (SI) A 7 (8) Wana Professional £3,076 (WA NG! 

Y lO (9) Elect ron £199 (AC) A S (9) NCR Decision Mate V £1,984 (NCR) 

Y 9 (7) Kavoro 10 £2,595 (CKCI 

~~'1 ~·Jr_f1 AlO n Data General Ent 1000 £2,645 (DGL) - i:,(L'J •. 
~ -~-: 

Distributor s: AC Acorn ACT ACT/Sirius AP App le AT Ata ri ew 
1 Brainwave CKC CKC Com puters CBM Commodore DO Dragon 

l''c \:.: Data DEC Digital Equipment OGL Data General EP Epson ICL lCL 
IBM IBM NCR NCR OR Orie SI Sinc lair Wang Wang OL Olivetti. ,. Machin es: SP Sinclair Spectrum AC Acor n BBC 64 Commodo re 
64 V20 Commodore Vic 20 81 Sinc lair ZX8l DR Dragon OR Orie 

. JII- ·~ AT Atari .... ~ ·~;,;,;.,;,;~~·v;;,~~ 

Games Top Thirty 
GAME TITLE PUBLISHER MACHINE COMPATIBLE PRICE 

SP AC 64 V20 81 DR OR AT OTHERS 
A l (4 ) Cheauered Flaa Psi on * £6.95 
... 2 (1) Man ic Minor SIW Proiec t s/Bua Bvte * * £7.95 

A 3 (11) Fighter Pilot Oiaital lnte aration * £7.95 
A 4 (17) AticA tac Ultimate * £5.5( 

A 5 (10) Scuba Dive Dure ll/Martech * * * £6.9! 
... 6 (3) 30AntAttack Ouicksi lva * £6.95 
... 7 (2) Hun chbac k Ocean * * * £6.9( 

A 8 (23) Rev of Mutant Camels Uamasoft * £5.9! 
... 9 (9) Alchemist lmanine * £3.9! 
A 10 (21) Hobb it Melbourne House * * * * £14 .9! 
Y 11 (6 ) Fliaht Psion * £7.9 
A 12(-) Chinese Juaale r Ocean * £6 .9 
.,_ 13 (131 Death Chase Micromeaa * £6.9 
Y 14 (7) Mr.Wimov Ocean * * * £6.9 
Y 15 (12) Lunar Man Ultimate * £5.50 
Y 16 (5) Stonk ers lmaaine * £3.95 
A 17 (24 ) Skull Games Machine * £6 .9! 
Y 18 (8) Space Shutt le Microdeal * * * * * * £8.0C 
A 19(301 Wheelie Mi crosohe re * £5 .9! 
A 20 (-1 Wizard and Princess Mel bourne House * £5.9! 
A 21 (-) Quest of Merravid Ourell!Marte ch • * * (7 .95 
Y 22 (151 Jet Pac Ultimate * * (5 .51 
A 23(26) Internationa l Foot ball Commodore * £9.9 
A 24( -) Fred Ou icksilva * £6 .9! 
A 25(-1 Cvrus -is-Chess lntelliaent Softwar e * £9.9 
Y 26 (16) Valhalla Leaend * £14.9 

A 27 (28 ) The Snowma n Ouicks ilva * £6 .9! 
A28 (- I Blaaae r Alliaata * £7.9 
A2 9(-) HunQrv Horace Psion/Melbo urne * * £5.9 
Y 30 (14 ) Pool CDS * £5.9! 
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How to ruin 
your programs 

Have you ever come across a 
CLOAF or tried to RUIN a 
program? It )·ou are as inaccurate a 
typist as I (how cou ld I wr ite to )'OU 

at all without a word processor?), 
then you will have typed all sons of 
silliness into your long-suffering 
computer. How about a glossary or 
such mi.slakes? Here arc a few for 
starters: 
CLOAF 
CLOD 
DIRT 
LUST 
LOST 
PIKE 

• CLOAD 
• CLOAD 
• OIR 
• LIST 
• LIST 
• POKE 

RUB • RUN 
RUIN • RUN 
STRONG • STRING 

Usually these clangers arc caused 
by hitting the key to either side or by 
hillin g two at once. but daft r esults 
can arist: in othe r ways. When 
Q.OADing on the Dragon for 
instance, an ·s· at top left of screen 
while Searching for the program 
changes to an ·p (for Found) 
followed by the program name. I 
called my screen sketching program 
'ART 
L G F Bradshaw, 
Blackrod, Bolton 

ZX81 is still 
boxing strong 

The ZX81 is dead. long live the 
ZXSI ! And so say just ho.,.,. many of 
us? I bought an 81 last year. My 
reasons were simp le: I did not have 
enough money to buy a ·nashy job' 
and I wan!ed only to find o ut abou 1 
compu1ing and its compa 1abili ty 
with my brain. At 37 one has to 1ry 
these th ings in an almost ex· 
pcrirnen1al way. but mo re ou t or 
curiosity 1han need. But seriously, I 

PCN £10 Sblr Llttet' 

wou ldn' t be without one now. 
What cons1antly surprises me is 

t hat the ZX81 mus1 have sold more 
t han practically anyo1hermac hine . 
but when )"OU look in t he shops for 
software whal do }"OU find? Space 
invaders. Space raiders. Zombies. 
Munchers . Ca\'e-me n and Space 
Mons1ers . 

A lthough it takes inte lligence 
and sk ill 10 write programs hke 
1hese (even if the imag1nJtion is 
somcwhal lacking) there seems to 
be a lack of pract ical sof1ware. 

Psion publishes Vu-file and Vu· 
calc. which are both good, but litt le 
else wor1hwhilc can be found for 
1his inexpensive but prachcal 
machine . 

Don't carry a LOAD on your shoulders , 
unburd en yourself on PCN's letters page. 

Yes.1he ZX81 is highly practica l 
for many people with sma ll 
bus inesses. clubs, associa1ions and 
the ilk. Surely there musl be some 
owners out the re who can think of 
simp le programs that could help 
t hem in their particu lar field (or 
hou~)- There must be w me faint 
ghmme r of hope left for 1his lilllc 
emp 11e builde r . 

I run a Chinese Boxing School 
and naturally my though1s 1urned to 
that subject when ideas for pro· 
gramming arc needed. Althoug h I 
have two games programs. Might y 
Snake and Kung·fu Guard. 1he 
main programs I'm working on are 
ronccrn,ng the pract ical running or 
the club o r use elsewhere. Finally, if 
I can do 11 I'm sure someone else 
can. 

Co me on progra mmers and soft· 
ware houses . pu ll your fingers out. 
there is an untapped sales market 
out there. You don' t have to follow 
blindly on t he bandwaggon, or do 
you? 
MiUS ymo,1d.s, 
Gorltston. Norfolk. 

Old fashioned, but 
popular, Cobol ••. 

I read w11h intere st David Guest's 
review o f our producl Personal 
Cobol (Issu e 47). His conclusions 
were favou rable but his criticisms 
of 1hc Cobo l language need 
answering. 

The main point was that Cobol is 
old. He's right. it is-so Js English . 
and tha t 'ssp rcad ingevcr\\jder too. 
When a language has been used 
success fully for a long t ime, it is 
worth learning because you can use 
it widely . Jn a language. being well 
established is an overwhe lming 
virtue. 

Mr Gues t also sa ys Cbbol is 
old·fas htoned . II does lack some 
features of rece n1 languages, such 
as racili1ies for s1ructur cd pr ogram· 
ming: but so do most \'ersions of 
Basic . And the se fea tur es. 1hough 
useful. ar c not esscn11al: whereas 

only Cobol has the one 1hmg 
essen1ial for da1a processing -
clear. po"-erfu l facili11es for bu ild· 
ingdatafilesass 1mplcora scomplcx 
as you need. 

The idea that Cobol usersd1sm1ss 
Basic as too easy is surprisi ng : 
Cobol and Basic arc on the same 
side in this re spect. Cobol was 
des igned for case of use. and so 
successful is 11S dclo1gn that 11 halo 
become the normal language of 
pract ical. commercia l progr:tm· 
ming. Cobol is closer to plain 
English than Basic is: I here is more 
to learn in Cobo l only because it can 
domm<! . 

Cobol has been widely used on 
micros for s,c,·cral years: the m· 
novation in Personal Cobol is 1ha1 
crea 1ing a program is very much 
eas ier. On micrO!i this has always 
bee n done by typing 1he program 
w11h a 1ext editor. then spendi ng a 
few min utes running a comp1lcr 
before lest-running the program. 
Pe,:sonal Cobol makes the proccs,; 
easie r . 
A DTFrytr, 
Cobol Language Sp«ialist, 
Micro Focus, Newbury. Berks. 

. •. puts reviewer 
in bandages 

I think the review of Personal Cobo l 
(Issue 47) fell be low lhe sia nda rds 
)'OU usua lly maintain as it seemed to 
be used as an opport unity for David 
Guest to air hi s dislike of Cobol. 

I share his dislike of the language , 
but would not choose a produc t 
review to make this dislike known. 

Cobo l is aimed al the commercial 
pr ogrammer. It is long established 
so a huge amount of busi ness 
software is written in it. If you aspire 
to contract programming in 1he big 
wide world. fluency in Cobol will 
as.sure emp loyment. 

The rev iew suggests there is 
somet hing wrong with plannin g 
your assa ult on the keyboard. It 
sugg ests planning things with pen · 
cil. paper and fore1houg h1 is 

doomed to failu re. Well . I disagree . 
It atwa)'S works. There 1s nothing 
macho abou t sitting al a keyboard 
wi1ha blank scree n.bla nk mind and 
banging awa)· when the inspiration 
hils. It r esults in a 1a11y program 
which may g1,·e )'OU a sense of 
achievement when 11 finally docs 
what )'OU ""ant 11 to. but mak es 
anyone else who has to look at the 
source go 'bleah·. 

I wou ld also take issue with the 
use of lhe phrase ' ... mysterious 
things called RPG II o r APL'. I' m 
not bcmg pedan1ic. but why not 
leave ou1 the witty aside s and 
ms1cad ha\'e a co lumn sometime 
saying what APL is and more 
importantly why people use it . And 
1he same Vr1th ot her languages. 

I know half the pop ulation ""ill 
never see APL or RPG II or 
Spcakcas)' (v.ot dat. you say) but 
1hat should not stop you rclhng 
them about 11. After all. )'OU have 
JUSI spcnl 1wo pages felling people 
not to buy an exire mely good 
package which fulfils its design role 
admirably on lhc grounds that )·ou 
cannot sit at the termina l and hack 
away w11h 11. 

Do people reah<.e some Ian· 
guagcs are a pain to us.c bu1 always 
give good resu lts bccau!)C they ~-ill 
not work unless you 1cll them 
exactly v. hat each varia ble is before 
hand? Not like hacking. where )"OU 

suddenly decide at line 2270 that 
you could dov.i th an AAZG lo get 
)·ou through the nex, loop . 
Paul /lardy. 
Bmgley, W York.t. 

801md in Band·A1d afttr the 
wounds of this two-prong ed attack, 
Da,·id Guest rtplirr that ht·s ~ am1g 
the banner of'fa1rcommtnt" to Mr 
Fr}tr's lttttr, bur,s rathtrless pol11t 
to Mr Hardy. When, heasJ..J. did ~·e 
e~·er suggtst not buying Pnso,,al 
Cobol'!-Ed. 

Bridging more gaps 
in 'Bridge Player' 

I am author of the Bridge Player 
program, re,•iev.·ed in Issue 46. 

The review was. m gene ral, 
favourable, bul a couple of erit 1C· 
isms or 1he bidd ing and the defence 
were valid on t he basis of lhe 
"ers1on rev iev.ed 

Hov.-evcr .1hese specific deficie n­
cies (a nd, dare I say ii. a numbe r or 
others) have been ironed ou 1 1n a 
new version now availabl e. which 
includes additiona l feature s . 
R Whun. 
E Moltrty . Surrty . 

Share your thoughts in the 
UK's liveliest micro weekly 
lctlersco1umns. Funny, feisty 
o r fanciful, your le t ter could 
win you £JO if it' s of star 
status. 
WIITtTO: Random Access, 
Ptrsonal Compu l~r Ntws, 
VNU,Evclyn Housc,62 
Oxford S treet , Lp ndon WJA 
2HG. 
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M.D.R. 

SAVE££s­
CONSULT 

US! 
Whether you ' re thinking of buying a 
micro, periphera ls, or software , for busi ­
ness or pleasure - consult us and we will 
advise you as to making the Right Choice. 

• If you know what you want, we can 
supply all hardware , software and 
peripherals at a 

GREAT DISCOUNT 
(10-20%) 

e.g. Sa nyo MBC 555 £8 10 + VAT 

• If we can ' t help you, we will give you a 

FULL REFUND 

Write to us at: 

MDR 
27 Belleville Road 
London SW11 605 

- stating what your pu rpose or user ­
problem is, or what particular piece of 
Hardware /Softwa re you ' re interested in. 
Please enclose a cheque or postal order 
made out to MOR for £10.00. 
THERE ARE NO HIDDEN CHARGES RE­
GARDLESS OF THE AMOUNT OF TIMES 
YOU USE OUR CONSULTATION OR 

PURCHASE SERVICE . 
We will reply to your letter by phone or in 
writ ing wi thin 10 day s, or you will receive 
a Full Refund . 

Phone: 01-2231613 between the hours o11.30pmto3.00pm 

MDR 
Credit Facilities Available 

PCN MARCii 17 1984 

Britain 's premier personal computer specialists offer a 
uniqu e opportunity to share In their expertise and 

success. 

~~:::;u~~':1/~1d. L~~~~~: ~nr~~~~:i,~r:,~~~~ ~,91~-j~-i~~r~~~: 
rr7gu~~f:~g~ni;p~~~~~::~s~~~I ~E~l_u~~J ~1r~ ~~;r~~~ii~ 

limited numbe r of Individ uals or organisatio ns to establish 
outlets In the U.K. 

Investmen t app rox. £70,000. 

Contact Mr. Bryan Wilkes, Personal Computers Ltd., 3 Castle 
St., High Wycombe, Bucks. Tel. 0494 32631. 

Personal Computers Ltd 
'JlRl!,J}iJ ]'Jtil:l,,•,.,p q ;,1, L,,.,,1,.., tC'/' .'4 1'> ,.,. 01\711700 

./r PECIAL SERVICE// 

BUSINESS MEN BUSINESS WOMEN 
We "KIS" Oo you want to " KIS"?? 
II you want to "KIS", then you need our " SOAPS". 
Complicated? Noll 
" KIS" is Keep It Simple. 
" KIS'S" are Keep It Simple Services. 
WE OFFER A SUPERB BUSINESS PACKAGE 
FOR AS LITTLE AS £1,775 COMPLETE .•. 
These packages are KSOAPS", Set-tip. ()pe(atJOn.af: And Programmed 

· Systems, speclfically for the smal buk'leSS user 
Our package starts you on the palh IO compuleris.ng your business, IO 
controlling your C8$h flow, stock. aoc:ounts etc. etc. 
S Y$1£ M$ ARE AS FCUOWS : 

A64KCOMPUTER TKliTWN..LRUNTHE IUJORITYOfSOFTWARE • TWOO!SI( 
+ PftlNTER. COMfUTf.LY INSTALLED AND Of"ERATIONAL WITH A BUSINESS 

O fOR YOU TOGrnlER Wffi4 FOUR HOURS fRfE ON·SITE TIWfrtlNG IN ITS 

~-~'!,!T,;.~~~~~::t,=Jl~~\E 
EHOOVOUR TO H1SURE YOU Al.WAYS HAV£ 

WE ALSO OfffR A FUU BACK-UP Of STAnONERY AND ANY OrHER 
ACCESSORY REOU/REMENT, THUS All.OWING YOU THE TIME TO CONTINUE 
RUNNING YOUR BUSINESS 

KlS • •. Keep It Simple • • • 
w."*'o,i.,~NMoNMllortr*""'9,nthl~ 

snmuncs ltJSINW ,ACU6f1; WORD ""OCHIINI ; IWUll8 LISTI; ETC. 

Fortull fttalll91 IHU CIII D1·HO lt2tCI now. 
NEW & USED HARDWARE, SOFTWARE, PERIPHERALS 

AND OTHER COMPUTER PRODUCTS 

Tot,31_0~zedAnaip!JOali3 ~ 
S)<SIEms I ~ Ud 



TXRED OF WAXTXNG FOR PROGRAMS TO LOAD? 

AT LAST THE WAXTXNG' S OVER 

IKON COMPUTER PRODUCTS ANNOUNCE THEIR NEW 

****************** 

* * * ULTRA DRXVE * 
* £79.9~ ~n~ VAT* 

****************** 

Th• ULTRA DRIVE is a professional automatic digital cassette rec or de r 
specifically de s ign•d forth• horn& computer us e r. 

** READ/ WRITE SPEED 1200 BYTES PER SECOND - A 32K PROGRAM TAKES LESS THAN 28 
SECONDS TO LOAD! 

** FULL Y AUTOMATIC - NO MORE PRESSING RECORD/ REWIND / PLAY' 

** CAPACITY 200K PER MICRO CASSETTE 

** USES NO MEMORY 

** AVAILABLE NOW FOR THE DRAGON 32 AND 64 

** COMING SOQN FOR THE BBC, NASCOM, ORIC, ELECTRON, COMMODORE 64 AND TANDY 
MICROS lml S,A,E. for lthllsl 

** PRI CE INCLUDES ALL NECESSAR Y CABLES, INTERFACE, OPERATING SYS TEM AND ONE 
MICRO CASSETTE - NO HIDDEN EXTRAS! 

** 10 DAY MONEY BACK GUARANTEE** 

BRIEF SUMMARY OF COMMANDS FOR THE DRAGON COMPUTER: 
INIT Initialises new t a pe 
ADVANCE Wind s t•pe to end 
REWIND R•winds tape to beginning 
HALT Halts t a p• between p r og rams 
SAVE<f il•name > 
LOAD< filent1.me > 
SKIP <ftl•name > 
DIR 
RUN<fil•n a.mv > 
BREAK OFF 
BREAK ON 
FAST 
OLD 
APPEND <fil•n•m• > 

Sav•• a program to tape 
Load s program 
Skips to end of sp e cific file 
Displa ys director y of all files on tape 
Loads and runs p r ogram 
Disables the BREAK ke y 
Re - enables the BREAK k1ty 
S p• e d s u p moat DRAGONS 
Rec o ve rs last program 
Adds file to program in memor y 

To: IKON COlll'UTER PROIUCTS, 11£PT. C, KILN LAKE, L.IU&IWtllE, iTFEI S.133 41£. ITtl. 0'9 421 Sl51 
Pltlll 1114 N 

_ II.TIA HIVEl1J fot Ot HAQ I 179.95 t lJ , 45 p.,, _ lo111 of n111tt11 I 120. ll ptt box of 6 

l 11clo11 ctt, .. ,,, .o. VIIH I Pltllt tttiJt .,, Acc111/Vi--. cart IG,,, •• , , •••• , • • ., •••• , •• ,. •• , , 

•hlttt 8icHnr 10t appltnbltl -: A4tr111: 
SJ,Hhtlrt 

IPltnt allow 28 t1y1 for ttlivtt y, lnltt11ct1 1111JI not bt cnht uUI '°"' .,, r11t1 to bt 41ts,atdl~.I 
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Lost in a maze of bits and bytes , trapp ed in a forest of error s, bugged by Basic? Whatever the problem , 
CALL on us. Our panel of experts ,s at your command. 

Write to: Rou tine Inqu iries. 
Puso,ra/ Computer News. 
VNU. Evelyn House. 62 
Oxford Street, Lond on WIA 
2!-IG. 

Microdrive software 
modifications 

Q Can you tell me whether the 
major software houses in· 

tend to publish modUication s to 
th eir softwar e lo ru n on the 
long-awaited Sinclair Microd· 
rivH? 

I hne severa l utilit y prog · 
rams, purchased at some cost , 
which I nnd can not tran slate for 
use on theMic rodrl n. Does this 
really mea n I will ha ve to wait 
until Microdr ive versions or 
th ese programs are avai lable 
and th en spend t he same mon ey 
over aga in? 

Maybe you can also explain 
wh y Psion 's address does not 
appear on its soOwart and 
ad vertising materia l . Co uld ii 
be just to avoid the sort of 
inquiries I'm tr ying to mak e? 
8 E Turner, 
Doncaster, South Yorks. 

A Unfortu nately saving a tape 
progra m onto Microdriv e 

isn't as simple as just altering 
the SAVE and LOAD routine s. 
Th e pro blem is that you' ll 
probably find yourself over­
writing areas of me mory, so 
when you try to run it from 
Microdriv e it's likely to crash . 

Tasman Software is playing 
fair on this one, and is willing to 
supply a list of amendments to 
the Basic part of the progra m to 
ma kc it Microdrive compatible. 
but ot her manufa cturers aren't 
likely to be so friendly . 

The position is that , if you 
break into a progr am , the 
manu facturer is more likely to 
prose cute you than he lp you, 
their reasoning being that 
brea king and enter ing is tant a· 
mount to pira cy. Now, if the 
progra m is one of those. like 
Tasword, that allow you enter 
Basic to modify th e prog ram, 
there should be no real question 
ofp iracy. l twouldbenice ofthe 
company to he lp you, but 
they're under no real obliga­
tion . 

There is one set of routines 
that might help in situati ons like 
this. Friendl y Face. from Moni­
to r, 01-937 9801. is a tape or 
Microdrive package that pre­
sents ways of converti ng tape 
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softwa re to Microdrive. It 
doe sn't help you break into a 
progra m, so any software 
houses readingthi sc an put their 
lawyers back in the box. 

You' re quit e right , Psion 
doesn't give an address or 
phone number. In Psion's case 
th is may be beca use Sinclai r is 
th e publ isher of the softwa re 
(th ough there's still no phone 
numbe r) . 

Many softwa re houses, 
however, don't bo ther giving 
you a way of getting in touc h 
with them. In some cases it' s 
simply thou ghtlessness, but 
whatever the reason , it's th or­
oughly reprehen sible. As cus­
tomers certain ly prov ide a ser ­
vice to the softwa re houses ' 
bank accounts it' s abo ut time 
the software houses provid ed a 
proper service to customers. 

64 load and save 
triple decker 

Q The Commodor e 64 is a good 
micro but has weaknesses, 

such as the Basic and lhe tape 
loading speed. l find the load ing 
speed very annoy ing as it loads 
at 600 baud where as machines 
like th e BBC and Sptt trum load 
at 1200 and 2400 baud respec­
tively. Wh y is it so much slower 
than other micros and is there 
anythinglcandotospeed it up ? 
Geoff Connell. 
Malmesbury, Wi/1.s. 

A Wor king with the cassetle 
recorder on the 64 can be 

tediou s but strictl y speak ing 
you're wrong about the baud 
rates . The64 act ually loads and 
saves at 1200 bau d but this is 
effectively halved because all 
ta pe ope rations are done twice 
with the second copy used as a 
check against the first. This 1s 
why Commodo re cassette sys­
tem s are so reliable . 

Th ere are thre e ways in which 
you can improve loading and 
saving times. First , and most 
obvious, buy a disk drive. 
Although slow in compari son to 

normal tape speed. lt costs D9 . 
Stack of Liverp00l offers a 
similar gadget for £29. also on 
cartridge. but Stack's versio n 
comes with a machine code 
monito r and toolkit included . 

The prob lem with these is 
that they only work with prog ­
rams you have saved yourself, 
not with commercia l tapes . 

Finally you can try the follow· 
ing which will cost you not hing 
at all . 

For each program that you 
want to load , use the tape 
cou nt er to find th e halfway 
mark and mark this down on the 
casse tte label or inlay car d. 
When you come to load the 
progra m , zero the tape cou nte r 
then allow the tape to run 
slightly past the halfway mark. 
Your prog ram is now in mem­
ory but you can't run it yet. 

In direct mode ent er the 
following line: 
FOR 1 - 46TOSOsrE P 2: PO " F I, 

PF E.K (832): NFXT: FOR I • 4.S TO 

•9 S1T-.P 2: PO KE ' · Pl : EK (s:n): 
NEXT 

This t akes the values for the 
end of Basic, sta rt of variab les 
and start of array stor age from 
th e casse tte buffer and places 
them into the zero page po in­
ters. Your progra m can now be 
run. 

Thi s rout ine is unnecessary 
for machine languag e prog rams 
as no Basic point ers arc used . 
You can simply svs to the st art 
of the machine code. 

Alas, poor Orie. 
To be, or not to be? 

Q 'Tomorrow ' s micro today ' 
has died. I refer to th e fact 

th at Orie Produc ts ln ternalion· 
a1 has <:eased produclion of the 
Orie 1. Since the new Atmos 
won'I run Ork I son~ ·are, what 
should I do with my okt Orie::'! 

Should I sell my O r ie and buy 
an Atmos , or go for a 'safe' 
machine ? 
DJ App leby, 
P~tu lu , Co Durham . 

ot her disk systems, it i~ much A Orie hasn't really stopped 
faster than tape and offers mak ing the Orie 1, the only 
access co much better software, important differences between 
in addit ion to rando m access the Orie and the Atmos are the 
files and othe r app licatio ns keyboa rd and the ROM . The 
d ifficult . if notimposs ible , with circuit boa rd is the same; the 
the tape driv e. PCN one even has Orie 1 

Second, you could buy a neat printed on it. 
little product from Supers oft Most software for the Orie 
called Arrow . a cartri dge that runs on th e Atmos . The on ly 
allows you to load and save stumblin g block is whether any 
progra ms at seve ral t imes the calls to ROM rout ines are 

made. The addresses for some 
of th ese have been altered in lhe 
Atmos , which would crash any 
program that t ried to call the m. 

Orie and othe r companie s are 
bound to respond to the OL 
challenge by producing new 
machine s thi s yea r, so it might 
be prudent to wait. 

Expand the Spectrum 
character display 

Q ls it possible for the Sptt­
trum to produce a scree n 

di.splaying more than 32 charac­
ters per line eg two letters to a 
charac ter block? 

I've completed a spreadsh eet 
program where aU the figure 
inpu ts and alterations are up­
dated on sc:rtt n, but I only have 
room for (maybe)six adequately 
sized c::olumns, and I need 
roughl y twice that . 
GR Charles. Surron Coldfi,14, 
Wtst Midland s. 

A The 42 colu mn display 
routine we publi shed in issue 

49 may help, but if you want 
more you can get Taswide , 
which is a machine cod e rout ine 
from Tasman software giving 
youa64col umndi splay. lt costs 
£5.50 including postage from 
Tasman Softwa re. 17 Hartl ey 
Crescent , Leeds LS6 2LL. 

Orie bug or a 
faulty machine? 

Q I han had my Orie· I for 
several month s but have 

rett nlly stumbl ed across a 
probl em. 

When playin g games, the 
sound gradually becomes dis­
torted after abou t JO-IS 
minut es. 

Is th is anoth er bug in the Orie 
or do 1 have a faulty machi ne? 
MMills. 
Lytham SI Anfle.s, Lanes. 

A Almost t.•erta inly th e latte r. 
ll sound s very much as if 

something is going wrong when 
your Ori e warms up. It could be 
th e sound chip. though that' ~· 
unlikely as you would prob ably 
lose lhe soun d or lhe machine 
would hang up. 

More likely is that the ampli· 
fication circuits are malfunc ­
t ioning when hot. 

If your machine's still under 
guarantee you should retu rn it 
for repai r , if nol you'll just have 
to see if Orie will deal with it for 
you at a cos t . 

II 



If you' ve got someth ing to crow 
.about ... a bit of mag ic that ' ll 
make the wor ld a bett er place 
ror micro users, then send it to 
PCN Microw a\les-o ur regu lar 
read ers ' hin ts and tips page. 
We' ll pay )OU £S if ~ e print it . 
W e' ll pay you e,·en more if your 
littl e gem gets our ,·ote as 
micr owa, e of the month . T hink 
on ••• and wri te to "-·1kr o­
wa\'es, PCN, 62 Oxford Str eet , 
London WI A 2HG. 

Memotech verify 
routine is no bug 
The bug in t he Memotech 
Verify routine (issue 50) is not 
act ually a bug at all. The 
Memotech will save progra m 
variables. if any exist, along 
with the program. Thus. if the 
program has been run before it 
is saved . and no lines have been 
edited be t ween running and 
saving, the curr ent values of the 
program variables are saved. 

Aft er saving. the Memotcch 
docs a CU::AR and the program 
variables are 'forgotten'. 
Obv iously. when a verify is 
attemp ted. bot h the lengt h and 
content of the saved progra m 
are d ifferen t from that in mem­
ory and a M1s,1ATC11 error 
occu rs. Toa"oidthis. provid ing 
you don't want to save the 
program variables. use the 
direct command C • 1 AR. im· 
mediately before saving the 
program. 

This facility for saving t he 
program variables can be very 
useful when sAvt:. is used from 
within a program. smce when 
the MT X encounters an 
embedded SAVF co mmand it 
saves the program along with its 
curren t values on10 t ape. A 
program. saved in t his way will, 
on loadi ng, run sta rting from 
the instruction di rectly after the 
SAVLCOmmand . 

The simplest use for thi s is in 
making prog rams that auto-ru n 
on loading eg 
10 SAVl:. ''PROGRAMME

00 

20 P R INT .. TII IS PROGRAM \\'II L 

A UTOR UN°' 

)()STOP 

T ype in th is program. sta rt the 
tape for reco rd. then type 
RUN < F NTF R>. When the p ro­
gram has saved itself on to tape . 
loa d it back in and see what 
happens. 
Dave Mansell, 
Collingwood. Com.i·a/1. 

" 

Commodore Basic 
which runs and runs 
Cau t ion! Basicprogramsonche 
Commodore 64 which call for 
machine code files 10 be loaded 
like this 
IO I .OAD ''1,,1t/C

00

.l,I 

20 RLM REST OF PROGRAM 

will neve r work 
This is because having loaded 

the mac hine code, Bas ic re­
runs the progra m from the 
beginni ng; ie attempt:, to load 
the machine code again ad 
infinitum. A solution is to use 
the following: 
1oc-=c+ 1 
20 IF c·•1 1•t-1t l'i LOAO "'p..1fc" .1.1 

)0 R t M KtST OF PROGRAM 

Simila rly. a Bas ic program 
which loads another Basic pro· 
g ram will be overw ritt en but t he 
new Basic p rogra m will au to 
run . 
S P Rodger,. 
Camde,1 Town, London NW I. 

HX20random 
number seed 
The fo llowi ng rou tine for the 
I IX20 can be used to produce a 
ran dom numbe r seed at the 
star t of a Basic program. The 
routine uses the internal t imer , 
locations&11WJ9and& ttoooA. to 
p rovide an in teger in the range 
-32168 to +32767. Th e timer 
coun t s from o to & 1-1FFFF and 
t hen resets to zero agai n . Th is 
p rocess t akes 107 milliseconds 
and so there are approxi mately 
nine complete co unt cycles per 
second. 
10 POKF &1171:., (&11!!0 OK 

PEEK(&r:1171::.)) 

20 R A ND()MIS l:. 25b*PEE K(.t H9) 

+ Pl:.l:K (&t-tA)-.1276S 

30 POKE&H7 F , (.t117F AND 

PFrK(&117F)) 

40 'RFMAINDJ:R 01' P ROGRAM 

FO l. l.OWS 

JM Wald 
Biuune Park, Southampton . 

Commodore 64 
text reverse 
A useful func t ion for 1he Com­
modo re 64 would be a method 
of see ing al a glance the di ffer· 
e ncc between screen p romp ts 
and da t a input by the user . 
While colours can be use d todo 
this. a more visually effect ive 
way is to use reverse text. This 
can be done simply by includi ng 
POK I:::. 199. I before ari INrt.rr 
statement as in the examp le 

be low. 
The reverse text is automati­

cally cancelle d by the return 
following the inp ut 01 data. 
10 PRI NT 00 INPl.rr DATA

00 

20 POKE 199, I: INPlJl AS 
lO PRll'-T "< 2 CURSOR UP> " 

40GOTO IO 

Brian Rogers, 
Crawley, Sus1ex. 

BBC function keys 
for numeric keyboard 
One of the better fea t ures of 
the BBC micro is its bui lt-in 
assembler. I loweve r. it re­
qui res the use of bot h numbe rs 
and their upper case S) mbols, 
such as&,•, and ··. ll ow much 
simpler th ings would have been 
had the BBC co me complete 
with a numeric keypad. I would 

then have been able to press 
s 1111-1 LOCK and type away. 

I tried 10 program the func· 
tion keys to produce num bers. 
eg. fO=O, 0 = 3 and so on . Th is 
worked well unti l I presse d 
s1m 1 LOCK. when all I got was 
b lank spaces. Look ing through 
th e Use r Gu ide I saw that the 
functio n keys co uld be set to a 
new base. when in SHlfT I OC"K, 

by .FX 226, N. Thus .FX 226. 48 

sets t he funct ion keys to their 
correspon ding nu mbers, with 
fO=O and f4= 4. b ut only when 
s11irT L OCK is p resse d . 

At any time, then, t he func­
tion keys can still be used t o 
define functions. I now have the 
be nefit of having a numeric 
keyboard of types. witho ut 
losing use of th e funct ion keys . 
Michael Manson, 
Wealdstone, Harrow. 

Experiment with Atari colour 
The subroutine below enables 
yo u to select any of the colour 
registers (0-4} and alter the 
colour value held there. The 
mach ine code routine is 
loaded into page 6 of the 
R AM and set up 10 execute 
within t he vert ical blank inter­
rup t ing proced ure. 

After enab ling t he rout ine 
by oosue ~ you can alter 
the colours by pressing the 
conso le keys: 
OPT ION - se lects the next 
colour register. 

SELECT - increases the col­
our val ue. 
sr ART- dec reases the colour 
value. 
Once t he routine is installe d 
you should be able to use the 
mac hine norma lly and run 
other programs (p roviding 
they don't use the thre e func· 
tion keys. page 6 RA M or 
their own VBI routine) . Thus 
you can experimen t wit h t he 
colours produced by prog ram 
displays. 

9399 REM**4 ••tup co., 1,.-:::,le l<•y• •• co l ou r 
••lector,i **"' 
9 4 00 F~Q t w t~3Q TO 1627:PEAD J : P~ KE 
I, J: NFX T I 
74~~ POKE 1~37,~:RE~ r•spon•• l •fas t 
2~~ ·• 101o>1 
9 4 48 POWE 1~38,4 :P.E M f irst co l our r •g 
••l • c-t•d 
0 4 -; A K•VS~l16 0 SJ : REM •n .. b l e 

9 4 60 REM t o d i sab l e u•• K•USRl161Sl or 
pr••" RF.SET 
9499 P~TU PJ\I 
9~60 DAT4 
2ff6,C,6,2S8 1 61,173,1 1 6 1 14 1 ,S , 6 , 17~ 1 31 , 20 
e,2 01, 3 
9~ 10 DATA 
209,1 7 1 23B,2,6 , 1?~,2,6,2S1 , ~ 1 20 9,33 1 169 , 

"' 14 1 , 2 
9~20' DATA 
6,?40,26,1?4,2,6,20 1, ~ , 208 , 9,2~4 , 196 , 2,2 
~ 4.196,2 
9'!'i3S DATA 

,2, J9~, 16, 141 
0~4cr DPTA 
3t,?ee,76 , 9e,22s, 1s4 ,!62,~, 160,3, t 69 , 7 , 7 
6,92 , 228 
9~~9 DATA 
10 4,l 62.~28, 16S ,9e,160,7,76,92 , 228 

Nick Pearce, St Leonard£. ( 
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Turbo Extended Basic 

CENTRO NICS ~ 
INTERFACE FOR T HE ~'1, 

COMMODORE 64 

ON LY £29.90 ,~c::: 
C:ENTRONICS PRINTER 

CAB LES FOR: 
BBC / ORIC/ DRAGON 

ONLY £12.99 inc VAT & P&P 

TURBO extended BASIC adds 

the following 45 POWERFUL , 

EASY TO USE COMMANDS to 
your Commodore 64:· 

SPRITES 

BCOL 
MOF 
MOVE 
MULT 
OFF 
PUT 
SCOL 
SOT 
SPRITE 

GRAPHICS 

BOA 
CIRCLE 
CLG 
DRAW 
FILL 
HIRES 
INK 
LINE 
PAPER 
PCOL 
PNT 
PRESET 
PSET 

UTILITIES 

AT 
GLD 
csv 
DELETE 
DOKE 
HALT 
HIM 
JUMP 
KEY 
LOM 
MODE. 
OLD 
PAUSE 
POP 
RENUM 
REPEAT 
SWOP 
TEXT 
UNTIL 

MUSIC 
CLS 
SOUND 
SYNTH 
WAVE 

ONLY 

l I4· 9S ! 

AZTEC SOFTWARE 

17 Station Road, Mirfield , 
West Yorkshire WF14 8LN 

TRADE & EXPORT ENQUIRIES 
WELCOME tel. 0924 492826. 



PROFESSIONAL DATA COMMUNICATIONS AT AN AFFORDABLE PRICE 

mlL'if rpi~?{ H 
4
: ~ ws 2000 MooEM £99.95 + £18.05 VAT/P&P = £11s.oo 

I LES IP4 2AB Ml AUTO DlAU ANS. BOARD £39.00 + £5.85 VAT • £44.85 

(0473 ) 503 04 
~ CLI OPTIONAL CONTROL LEAD £9 .50 + £1.42 VAT • £10.92 
i!ll!!!IJ ORDER NOW OR PLEASE SENO $.A .E. FOR DETAIL S 

14 

Singles, pairs, three of a 
kind, six-packs, round 

dozens-you name 
it-We'll send it! 
Single sided - double density 

£1.SOeach. 
Double sided- double density 

£2each. 

PCN MARCii 17 198-1 
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WIN A MAC 
WE'RE GIVING AWAY 

2 Apple Macintosh computers 

Apple 's new Macintosh compu ter is one of the most 
revolut ionary machines to appea r in the UK. It 
features a multi -tas king operating system, a 32-bit 
chip, a built -in screen and uses the new Sony 31/2in 
disk dri ves. 

And now you have a chance to win one, plus 
superb software MacWrite and MacPaint , while 
helping us to provide the kind of magazine you want. 
That 's what this questionna ire is all abo ut. We are 
asking you to te ll us what you want to read in PCN , by 
complet ing the survey. But knowing that this might 
see m a bit onerous we are offer ing the ince nt ive of 
this £3,000 com pet ition . To enter you must 
comp le te the questio nnai re and answer 
the four simp le qu est ions be low. 
Then rip out the page and send it to 
PCN. 

The first two correct en­
tri es drawn (in which 
BOT H the survey and 
questio ns are complet ed) 
will win a Mac and software. All 
ent ries must be in by May 1. 

11 What are the small picture labels on the Mac's screen called? ................................... . 
21 NametheMac'stwoprocessors .............................................................................. . 
31 How much capacity does a Macintosh disk have? ...................................................... . 
41 How many dedicated cursor keys does the Mac have? ............................................... . 

PCN READER SURVEY 
·1. NAME: ____________ _ 
2. ADDRESS: ______ _____ _ 

3. AGE: UNDER15 B 
19-25 O 
36-45 

15-18 0 
26-35 0 
46-65 0 

4. SEX: MALE 0 FEMALE 

5. OCCUPATION: 
PROFESSIONAL& BUSINESS 
EDUCATION 
STUDENT 
COMPUTER INDUSTRY 
OTHER 

0 

§ 
B 

OVER65 0 Continued .... 
PCN MARCii 171984 " 



If yes For0~09 , please specify make and model in each case. 19. IF YOU ARE A STUDENT, DO YOU USE A MICRO AT 

6. DOYOUOWNAMICRO?: 
SCHOOUCOLLEGE: 

MAKE&MODEL 
YES O NO D 

IFYES, PLEASE GIVE MAKE AND MODEL 

7. DOYOUOWNDISKDRIVES7: 20. ARE YOU A MEMBER OF A COMPUTER CLUB OR USER 
MAKE&MODEL GROUP: 

YES D NO D 
8. DOYOUOWNAPRINTER7: IF YES, HAVE YOU BEEN A MEMBER FOR: 

MAKE&MODEL UNDER 3 MONTHS O 3-6MONTHS D 
6-12 MONTHS O 1-2YEARS O 
OVER 2 YEARS O 

9. DOYOUOWNAMONITOR 7: DO YOU READ PCN: EVERYWEEK O 
MAKE&MODEL 

21. 
OCCASIONALLY O RARELY O 

22. HOWDIDYOUFIRSTHEARABOUTPCN7 
10. IF YOU UPGRADED YOUR SYSTEM 

(a) Whichmicrowouldyoubuy 

23. PLEASE INDICATE YOUR INTEREST IN THE FOLLOWING 
(b) Which peripherals would you buy PCN SECTIONS ·~ ,._ ,_ .... ~ Ultlto-

=1--
11. HAVEYOUOWNEDYOURMICROFOR : MONITOR D D D D D D 

UNDER3MONTHS B 3-6MONTHS PCN CHARTS D D D D D D 
6-12MONTHS D RANDOM ACCESS D D D D D D 
OVERlYEAR D ROUTINE INQUIRIES D D D D D D 

12. WHERE DO YOU BUY HARDWARE & SOFTWARE: MICROWAVES D D D D D D 
H s 

MAIL ORDER n READOUT D D D D D [) 
SPECIALIST SHOPS PCN PROGRAMS D D D D D D 
CHAIN STORES DATABASICS D D D D D D TOY SHOPS 
MAGAZINE ADS BILLBOARD D D D D D D 
SECONDHAND QUIT D D D D D D 

13. HOW MUCH DO YOU SPEND ON SOFTWARE PER HARDWARE REVIEWS D D D D D D 
MONTH: HARDWARE PRO-TESTS D D D D D D 

UNDERC15 D 
[15-£20 D SOFTWARE PRO-TESTS D D D D D D 
[20-£30 D PERIPHERAL PRO-TESTS D D D D D D 
[30-(50 D SPECIAL FEATURES D D D D D D [50ANDOVER D 

MICROPAEDIA D D D D D D 
14. WHICH PROGRAMMING LANGUAGEIS) DO YOU USE: 

HARDWARE DATABASICS D D D D D D 
SOFTWARE DATABAS ICS D D D D D D 

15. WHICH OPERATING SYSTEM($) DO YOU USE: ___ PERIPHERAL DATABASICS D D D D D D 
CLUBNET D D D D D D 

16. WHAT DO YOU USE YOUR MICRO FOR GAMEPLAY D D D D D D 
MAIN use ONLY: DATELINES D D D D D D 

GAMES § PROGRAMMING VIEW FROM AMERICA D D D D D D 
BUSINESS VIEW FROM JAPAN D D D D D D 
EDUCATION D MICROSHOP D D D D D D SCIENTIFIC/ENGINEERING D 
SYSTEM DEVELOPMENT 8 ADVERTISEMENTS D D D D D D 
WORD PROCESSING 

24. WHAT OTHER COMMENTS WOULD YOU LIKE TO MAKE 
17. HOW OFTEN DO YOU USE YOUR M ICRO ABOUTPCN 

EACH WEEK : 
1 HOUR OR LESS § .. 
2HOURS 
3-5 HOURS 
5-8HOURS D 
OVER8HOURS D 

18. PLEASE INDICATE THE PROPORTION OF SOFTWARE 25. WHICH OTHER COMPUTER MAGAZ INES DO YOU READ 
BUDGET( %) SPENT ON: ANDWHY7 
GAMES 
UTILITIES 
LANGUAGES 
APPLICATIONS 
EDUCATION 

•• PCN MARCii 1719&4 



Task set commodore 
~ 

The complete deep 
space saga. A radical 
joystick action can bring 
inspired flexibility and a 
horrific kill-rate . The 
outstanding graphics 
include highly detailed 
craft and lots more than 
eight sprites at once. A 
full music and effects 
sound track 
accompanies the action. 
A ll these features 
comb ine with player 
opt ions and a top 20 hi­
score table to set new 
standards in hi-tech 
slaughter . 

SUPER PIPELINE 
Keep the p1peh ne ope n. Forema n F'red and 
Plumber Pete have their work cu t out. The eVll 
ladderman drops metal wedges to pluo the 
p1pe hne - and only Pete can fix 'em Pete tru sts 
Fred to de fend him against the s1x·l egged 
Venus ian pi pe sp iders and the hard case lobster 
while he knocks out the pl ugs and re stores the 
now Full accompa nymo music and effects , 
options and hi -score table 

JAMMJN ' 
Unhke anythmg else , a totally musical game ye1 
hig hly colourful Guide Rankm' Rodney throug h 
the top 20 maz.es - each with an intera cti ve roc k 
sound trac k . Gather the instrume nts and make a 
band but watch out for bum -notes , discho rd and 
that most deadly effect - distomon . If you've 
neve r heard 1he full music capab1.hties of the 64, 
grab an mstrumenl and )Oln the band 

COSMIC CONVOY 
Just surv1vmg ts not good enough m this gian t convoy . Contro l 
th ree fighters at once , to de fend the huge transpo rters as they ply 
be tween the p lanets Only those tra nsparts reaching pJanetfall wi ll 
gain galactic c redi ts, and no-one e xpects promotion for losmg the 

TASXSET LTD - ffle Spec;.Juts 

Naturally , everyth1n9 we've wnnen for 
the 64 Ill ava.ilable on eithe r cassene o r 

""" Selected trtles avail.abl e from: 
W H Smith . Boots, Menzies and &11 QOOd 
c:omputer 11ores 
Ma)Or dlltrlbutort include 
M1crodeale r UK. W ebster&. Cent rMOft 
and PCS 

~47:'.W~ :t~:.=~~ 
8e warned , mlnngem ~ t ol lho.w ng h t;s 
a an offence. 

Cl MCMLXXXlV TASXSET LTD 

cassette 

See you at the P. C. G. SHOW 
where else? stand 42 

I~ 
A brand new chara1oter 
game. Poor old Bou!! all 
he has to do is to get 
home after a night out 
with the lads. That 's 
easy until a wobble 
becomes a lurch and a 
stagger. Later into the 
night , all rules go out of 
the window as he 
disbelieves what's 
happeni ng in front of his 
blood-shot eyes. An epic 
journey with ultra­
smooth graphics and 
sprites which run rings 
round normal games . 

All available now on cassette or disk. 

enllre fleet Whic h freig hters must be sacrificed to Qet most cargo 
10 the next planet fu ll sound optio ns and hi-score tab le comp lete 
the arc ade pac kage. 

disk 

£6.9Q each ii . 
£9.99 
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From the land of the rising sun comes 
the news of a happ y even t : the birt h of 
a forerun ner in what may be yet 

another microco mputing revolu tion, the 
Yamaha YIS503. Descended from the 
inscrutable family names of Nippon Gt.::--"-j 
and Microsoft. the YIS503 is a strong 
contender for leadership in the MSX 
stakes. 

For those of you who haven't been lo 
Japan in the last three months, MSX is all 
the rage in the inscruta b le East. and is 
t hreateni ng to open a who le new interna· 
t ional-size Pandora's box of microoom­
puting. 

MSX is far more lhan just anot he r 
version of Basic . J ust imagine a wor ld full 
of microcomputers, all of which could no t 
only exchange progra ms. but wou ld have 
ide ntical screen formats, keyboard func· 
t ions. and peripheral conneccors. These 
"dream -machines' woul d actually be able 
to accept each others plug-ins, pan icu\arly 
cart ridges containing hardwa re expan· 
sionsandgames(sorry. I mean 'dynam ical­
ly interact ive app lications·) software. 

Now. wilh MSX. that dream may have 
become a reality. For li1tlemore than $250, 
a Japanese micro customer can now buy as 
many as 15 different manufacturer's 
machines bearing the official MSX label. 
With its home market already clamouring 
to purchase every unil which is p roduced. 
nearly 100,000 machines have been sold so 
far. Perhaps this is one of the principal 
causes of the current 'silicon shonage'. to 
which most western electronics manufac­
turers will sadly attest. 

Th e current list of Japanese MSX 
manufacturers includes both recent and 
histo ric microcomputer firms. ranging 
from such sanguine names as Matsushita 
and Sony. 10 relative newcomers such as 
Kyocera and Spectravideo. Being in a 
classic ·first micro' position is a daunting 
p rospect at the best of times. but th is hasn't 
stoppe d Yamasha from st riding quick ly 
into the MSX marke tplace. 

Features 
!' As a compara t ive newcomer to the micro 
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manufacturer's market place, Yamaha has 
incorporated some remarkably soph isti­
cate d design into the YIS503. Two of its 
most notable featu res are the inclusion of 
32K of usable RAM memory as standard , 
and an addit ional expansion connector for 
Yamaha-designed peripherals. 

As with all MSX micros a full moving· 
key keyboard is p rov;ded. Allho ugh the 
layout is standardise d by MSX conventions 
its response and ove rall feel is remarkably 
good for such a low-priced machine. In 
addit ion to providing larger arro w keys 
than called for by MSX. Yamaha has 
thoughtfu lly quadrupled the siie of the 
Return key. The overall keyboar d design 
leaves the user wit h a wholesome feeling of 
satisfaction . 

The general 'right-hand-rule' which 
stipulates that the ar row keys are on the 
right -hand side of the main keyboard, 
applies to all MSX micros. A few ot her 
MSX manufacturers (Sony, Canon, and 
Nat ional in particular) have tra nsformed 
the afrow keys inlO something 
approachi ng arcade quality, 
while most of the others 
(Fujitsu, Toshiba. 

etc) have 
taken no initiative at all 

from the original MSX specificat ions. 
Yamaha 's idea of re·a rranging the classic 
diamond layout into a sort of square is not 
my idea of A Good Th ing, but it is unique 
among current MSX machines and shows 
some degree of thought has gone into 1he 
problem. 

As MSX micros are manufactured 
only in Japan at present, all MSX 
keytoards include Japanese characters as a 
key-selected option. Once the Hiragana/ 
Katakana character option is selected, the 
micro proceeds 10 generate a completely 
different set of characters. A worrying 
feature of the o riginal MSX keybo ard 
layout specificat io n calls for this key to be 
placed immediately undernea th the Re­
turn key. 

Yamaha has wisely moved 1he Caps 
Lock key away from its recommended pos­
ition, and filled the gap with the enlarged 
Return key. This is a much better prospect 
for long-term entry in both English 
and Japanese, for which the 
Yamaha des ign team 
deserve an extra 



Yamaha eunes in 
Igor Thomas looks at the new MSX micro from Yamaha that doubl es as a synthesizer. 

fortune cookie. 
Only time will tell what othe r variations 

of the MSX keyboard will be necessary t o 
suit western fingers, but Yama ha has done 
an excelle nt job of advance planning for 
the inevita ble expo rt users of YIS503's. 

In the dep ths of the main circuit board a 
clust er of weJl.prove n microprocesso r 
chips allest to the easy. dare I say 
old-fashioned , hardware approach used 
th roughout the machine. However, 'plain 
vanilla' this micro is not, with its ingenious 
windowab le and bankable memory map 
and MSX plug-in facilities. 

As well as the requisi te Z80A micro­
processor and 9928A videodisp lay(pa rt of 
the MSX specifica t ion), notable mic­
rochips include an 8255 input/output/ 
timer, a pair of custom -des igned logic and 
sound integra ted circu its, 32K RO M , 
contai ning the MSX Basic language and 
machine operating system. 

Construction 
As many a hi·fi owner will attest, most 
micros create havoc with radio rece ptio n, 
and in the United States to ugh new laws 
have bee n introd uced to comba t t he 
probl em of ·noise po llution' from elect ro· 
nic equi pment. Yamaha has disp layed 
even furt her foresight here, as not only 
does the YIS503 meet these regulatio ns, 
but it goes a few steps furt her . 

, The plast ico ute r caseco ncea lsexte nsive 
interna l metalwor k over both the main and 
keyboard circuit boa rds. Although th in 
and light, these screens provide an im· 
pressive degree of inte rfere nce screen ing , 
as well as an ingenious heaHemoving 
facility for t he video display ci~cuit. The 
SFG-01 synthl·size r cartriclge is actually 
constructed in a heavier st eel case and, in 
co nju nction with matching steel screen 
within the base of the cabinet , produces 
what must be the most noise-free aud io 
signals eve r hea rd by home micro users 
cum musicians. 

De lving into the main circuit board 
reveals a st rong Yamaha propensi ty for 
ge tti ng it right the first time . There are no 
messy modificat ions, all pa rts are clea rly 
marked. out lines are provided a round 
major funct ional areas , and there is a total 
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(bold but laudable) absence of integrate d 
circuit sockets. This machine is des igned to 
run and run , with very little attent ion from 
your friendly Yamaha dea ler . 

Part of t he compe t ition betwee n MSX 
micro manufacturers is the amo un t of 
RAM supplied with the standard machine . 
The MSXstanda rd speci fies a minimum of 
SK user memory , although thankfu lly 
none of the current mode ls are supplie d 
with anything less than 16K. The YISSOJ is 
credit ed with 48K of RAM , howeve r only 
32K of t his is actually usable as program 
area . 

The high·resolution MSX screen con­
sumes 16K of RAM , for which a separate 
high-spee d R AM bank is provided. Clever 
ha rdware and operat ing system features 

allow extra R AM to be plugged onto bot h 
the cartridge or expa nsion connec tors, 
allowing a staggering total of I .024K to be 
addre ssed by the microprocesso r. Stan­
dard 16K RAM cartri dges are available, 
altho ugh plans are well advanced o n a 
256K modcl. 

In use 
To look at the YIS-503, you would be 
forgiven for thinking that it doe sn't 
outwardly appear particularly revo lution· 
ary. Indeed , even when you start to use 
MSX Basic, the gener al feeling of dt ja vu 
can beco me qu ite stro ng indeed. 

This impression is pe rfectly natural , and 
indeed may be inten t ional (t hink about it)! 
Not be ing a first·time microcompu ter user , 
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111 19 I actually en joyed being able to switch on 
the Yamaha and imm ed iate ly feel confi· 
dent enough to writ e a progra m with my 
already hard-earned knowledge of M icro­
sof t Basic . It was more 1han a sligh1 
surpri se lo find how readi ly my well-wo rn 
finge rs foun d their way around the YIS503 
keyboa rd. without the usual full day':-. 
'getting used to it' tort ure. The genera l fee l 
of the hardwa re reminded me of machines 
easily 1en times the price. 

II wasonlya few minu tes work tocreatea 
really playable Space Invaders p rogram 
using the built-i ns prit eca pabilitiesofMSX 
Bas ic. Thi s feat ure alone suggests a stro ng 
encourage me nt towar ds D+ Y games 
software written in MSX Basic. A few 
more minutes work produced a plausab le 
graphi c art progra m . with the ab ility to 
draw circles. eh~es. ~uares. and rect ang­
les. a ll in solid or outl ine form . The built-in 
MSX sound generator perfo rme d accom ­
plished ver. ion$ of ·f unky T ow n· with 
great enthu ~ia$m: programmed as eas ily a~ 
a simp le r,u..,, s1a1cmen1. 

Combin ing a tricd-and- crue (although 
arguably old-fashio ned) version of Basic 
with the poten t ial of over a megabyte o f 
memoryexpansion. I reallysta rtedtofeela 
silly grin cross my face . T oo many time11 
have I had to learn C'verything from scratch 
when meeting a new machine for the first 
time. I am surely not going to be alone in 
finding the built ·in ·famil iarit y' of Yama· 
ha's MSX micro i1s mos1 endeari ng 
feature. 

Interfaces 
Alt hough the MSX spec ification docs 001 
demand them. Yamaha has included both 
joyst ick and printer int erfaces as sta ndard. 
Th e joystick co nnectors are of the classic 
9-pin D-t ype as used by Atari. Commod· 
ore. etc. but be warned: the MSXsiandard 
is not elect rically compa tible with the 
At ari stan dard . Hope fully. no major 
damage will occur if an Atari jO)Slick 
is used in an MSX machin e byaccidcnl. but 
ada pting cables are required ir th is is you r 
intention . 

A parallel p rin ter port is provided. 
which is elec t rically suita ble for use wi1h 
most popular make s of printer, eg Epson. 
Sei kosa. Cen t ron ics. Again. an adapting 
cab le would be requ ired to con nect a 
Cent roni cs ~tanda rd perip her al since 

Yama ha has used a cheaper. but more 
obsc ure. 14 pin JIS-type connector. 

Delving furth e r in the compact but no l 

overcrowded hardw are reveals a notable 
omission in th at lhe YIS503 ha~ no 
televisio n mod ulat or. Th is means th aton ly 23 ... 



JLC DATA DUPLICATION 
. ~ 

CASSETTES - DISCS - EPROMS 
* 7 YEARS' DATA EXPERIENCE * * HIGH LEVEL OF SECURITY * * NORMALLY NO MASTERING FEE * * NORMALLY 7-10 DAY TURNAROUND * * 24 HOUR TURNAROUND SUPERFAST 

SERVICE IF REQUIRED * 
Cassette Duplication - for most micros. 
Disc Duplication - 35, 40, 80 track SIS, DIS, SID, 
DID. 
Eprom Duplication - most types. 
All data verified . 
Blank Cassettes, Discs, Eproms - bulk sales only . 
Blank Labels - most colours - bulk sales only. 
Labels in sheets or rolls. 

* NEW SERVICE * 
Letter-heads and forms in rolls or fanfold for 
computer printing. 

Telephone: (0226) 87707 24 hours 
7 days a week 

Enquiries .and accounts to: 
JLC DATA, 49 CASTLE STREET, BARNSLEY, 

SOUTH YORKSHIRE 870 1 NT 
In the interests of security, callers without appointments or proof 

of company status will not be seen. 
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The Y....._ keyboard Ila• nice feel - tht &lyoul 
1s .. ........,....,.,..,.Msx....-L n.. 
WowMI dilmo..d •m111tmtnt of tht cursor keys 
ihn beeft substituted wfth 8 lqUll't . 

Once so installed. your YJS503 becomes 
a compute rised electric organ, coinci­
dentally equipped with all the remark­
able and novel features usually found on 

a black and white or colo ur monitor can be Yamaha's widely sold home organs. Built­
used. but the implications of lhis are not in firmwa re br ings a wealth of auto matic 
without meriL (Also, it is much eas ier 10 featu res into play as soon as the correct 
have your own external modula tor , to suit Basiccommandsareg iven. Amongover30 
the t ype of televisio n syste m you may have differen t pre-defined musical instruments. 
PAL in t he UK. NTSC in the USA. etc .). the synthesiser electronics genera te 
Our review machine was an imported frighteningly realist ic clavinets and vib­
J apancsc un it. and comes with a special ly raphones (shame we couldn't 1ake pictures 
adapted Luxor colou r mon ito r. of these haunt ing and foci.tapping 

Suffice it to say 1hat the standa rd 16MSX sounds). 
coloursarewon derf ullydisp layed, ranging Combine the generous variety of 
from s1rong primarie s to more delicate prcscl voices with 8 music channels and all 
shades. It is not clea r how much improve- you need isa keyboard. The mod el YK-01 
ment may be permissible to the merely is a 31,,; oct ave 44-note polyphonic 
adequate256by 192pixelgrap hi~ resolu- keyboard which simply plugs into a 
lion , but then aga in. the IBM PC offers muhi- pin connecto r on the edge of the 
very much lhe same sta ndards . SGF-01 mod ule. 

Hopefully Yamaha will be able to offer The 'p itch· of the keys is oddly reduced 
its own external modulator. as mo~t of from that of conventio nal piano 
the modulato rsc urrentlyonthemarke t are keyboards. presumably so that t he whole 
poo rly designed and would probably keyboar d does not greatly excee d the size 
degra de a t elevisio n display considerably. of the micro itself. I constantly fou nd my 
I lowever. be sure to 1hink seriously about finge rs attempting 10 t ravel furt her than 
using a monitor. A micro as good as this necessary. being accustomed as they are to 
meri ts a good display dev ice. normal synthesiser keyboa rds. Thi s may 

The beauty of MSX expans ions and be a hinde rance to 1he profess ional 
can ridgcs lies in the ease with which they I musician. but I think us lesse r mortals 
may be move d from machine to mac hine. could ge l used to it with practice. 
Part or th e characte r of each manufactur- Spea king of professiona l musicians. a 
er's MSX machine surrounds t he styling sligh tly more advanced modu le. the SMD­
and placement of these connectors.such as 0 1. is also available. It used lo attach a 
in 1he Nat ional machine with its dual YamahaDX -7tothenow slightlyove rsha· 
top-loaders and t he Fujit su with its dowed MSX micro . In brief: th e DX-7 isa 
side-ent ry model . real synthes izer. sold widely through music 

The ·cosmetic' variat ions pale by corn- shops. and the mind bogg les a1 the 
pariso n to the potent ial of t he YIS503's pote ntial of this potent combination of 
unique Yamaha hardwar e modu le syste m . music and micro technology. 
This is essentially a bu ilt-in vers ion of the O n both synthesise r modules further 
MSXexpansionco nnector(the signalsand connec tions are provided for stereo hi·fi 
pin connec tions are virt ually ident ical ). 
whicha 11ows the YIS503t o bededicate d 10 
a par ticular pe riph eral concept. 

output. and inputs for furthe r process ing of 
exte rnal signal s by the synthesizer elect ro­
nics. All of the sounds generate d by the 
st andard MSX 3-voice sound genera tor are 
st ill availab le wh ile a synt hesizer modu le is 
installed. so all in all you'd do well to buy 
the neighbours a year's supply of earplugs. 

The built-in ·rythmgcne rator' takes a bit 
of gett ing use d to. but if you're into 
J apanese disco music ifs tim e to get funky. 
Furt her eas tern innova tions inclu de an 
automa t ic ·Jeft hand ' routine. and an 
intell igent ' bass line· generator. 

If you aren't intere sted in lea rning how 
to play music. perhaps you'd care to invest 
in yet anot her Yamaha add-o n which 
allows you to play music witho ut any effon 
at all. Simply slide a Yamaha Play-Card 
card through the YI S503 Play-Card reader 
(which plugs into the softwar e car t ridge 
connec1or) and hey p resto . inst ant talen t. 

These cards are used by other Yamaha 
music prod ucts. and arc generally avail­
able from suitably advanced musical 
instrument shops. Th e card is printed with 
the words and music of your chosen tune. 
and a magne1icst rip along 1he bottom edge 
carries all th e da ta necessary to play the 
music for you. 

Verdict 
Although the academ ics and perfectio nists 
amo ngst yo u may be ira te over MSX 
Basic"s peculiar ities. Yamaha's accoun· 
1a111s have not been slow off the mark when 
pressed for a solution to th e ·master plan'. 
By unfl inching pointing to Microsoft as 
arguably the supplie rs of t he most wide ly­
sold Basic ime rpreter. Yamaha's micro­
comp uting futu re has been assured. 

Sadly. neither Yamaha nor any of the 
ot her Japa nese man ufacturers would com­
mi1 themselves to a UK launch dat e by the 
time this article went t o press, but chances 
are that Christmas 1984 will see an MSX 
batt le. 

Any moto rcyclist will attest to Yama ha's 
str eet cred ibility . while pOp musician s will 
sing 1he praise of its musica l prow ess . The 
new Yamaha computer grea t ly bene fits 
from Japanese manufact uring exper t ise. 
and marketing acume n. II is a clean. 
efficient. and well-built micro. as well as 
be ing remarkably good value for money. 
The YIS503 certainl y stan ds eve ry chance 
of taking the lead in the MSX marketp lace 
for manymo nths toco me. 

With the help of its well -respec ted 
electronic instru ments division Yamaha 
has produced what may well become top of 
the MSX accessory pops, the SFG-01 FM 
Synthesize r Interface module. All you 
have to do is slide a disc ree tly-placed cover 
away from the unde rside of the machine, 
and slip the hardwa re module into the gap 
p rovided. Very sensibly, a single bolt is 
p rovided to anchor Yamaha hardware 
cart ridges in place such that the whole 
machine may be freely carried abou t , 
without risk of losing expensive things 

SPECIFICATION 
Prb - Unknown. but pro bably betw ee n £I50and £200 

280 

from its unde rside! 
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RAM 
ROM 
ScrNn 
Ke,t,oonl 
Interfaces 

OpmrtinJ systom 
DislributOI' 

32K usable , plus 16K video 
32K (BAS IC and operati ng syste m) 
40 charac t e-rs by 24 lines. 256 x 192 resolution 
72 keys. English and Japan ese characters 
Ca rtr idge connecto r. expansio n connector. joyst ick socke ts. 
parallel pr inter inter face. rgb monitor 
MSX 
Not yet anno unced 

2J 



Stars of 
the screen 
A

dam Osborne thought he'd re-invented 
sliced bre ad (or at least had a good run 
at re-introdu cing the crumpet) when he 

unveiled his sewing-mac hine sized po rt­
able computer a few years ago. 

And he wasn't far wrong. In the size of a 
briefoase-cum-!>uitcasc the illustrious Mr 
O had managed to fit two disk dri ves. an 
entire 280-bascd computer and a small 
built-in CRT screen. 

Looking back on that achievement, it 
was neithe r the size of the disk drives , nor 
the small board that really surpri sed 
anybody- the motherboard of the Apple 
II wasn't much bigger and neith er were it s 
drives. It was the inclusion of the screen 
(and. of course. the bundled software) that 
took people aback. 

Here , for the first time. was a truly 
portable computer available at a pr ice lots 
of people cou ld affor d and in a size they 
could (barely) handle. You on ly needed to 
fold down th e front panel of the mac hine. 
plug it in. and presto, the screen would 
come to life and your Osborne was ready 
for work. 

The screen was a bit small. the character 
grid non-standard and the keyboard a bit 
naff - but the Osborne I soon develo ped a 
devoted following of portable revolu­
tionaries to whom these shortfa lls were but 
mere eccentric peccadillos. 

After all, what ot her computer cou ld 
you just plug-in and use without having to 
haul around some silly 12in screen? 

As wilh the leader of many a revo lution. 
Osborne soon found he was the flavour of 
the month (later to become dish of the day) 
in an incredibly fick le year. Third-party 
suppliers st aned doing 80-co lu mn screens 
for his built -in C RT . other companies 
(such as Kaypro) started to imitate and 
undercut his small-screen wonder. while 
yet ot he rs discove red that man y dollars 
(an d pounds} were to be made in wrapping 
an Osborne-style box around IBM PC 
compatibles . 

Pe rhaps the cheapes t new machine to 
use a built -in CRT is the Commodore 64 

A CC*>Ur TV NI Commodore's SX64. 

port able - th e SX64. It's also one of the 
first portable com puters to incorpo rale a 
colour picture t ube. It uses a five inch 
colour monit or - which looks to be a 
souped -up US co lour TV tube. While this 
allows you to display the co lour in various 
games. it makes th ings difficult when 
you're doing something like word proces­
sing and you need the hard contras t and 
defi nition provided by a high- reso lution 
monochrom e monit or. 

Commodo re's move is therefore unlike­
ly to cause a trend toward colour monitors 
being included in por table com puters as 
it's bot h difficult to get good resolu tion and 
a good p rice on them. So if you stick in a 
colour monitor that' s going to be good 
enoug h for business use, it 's going 10 make 
your machine too expensive. On the other 
han d if you go for a low-resolution TV 
monitor with a good pr ice. you'll hardly be 
able to read th e text. 
Slnc:Wr's 2_.nck fl.t ·SCTNn TV. -

Meanwhi le in Japan companies such as 
Epson and Kyocera were having ot her 
thought s abo ut what a lruly portable 
compute r might look like - and again the 
essential component to make the picture 
complete (if you'll excuse t he pun) was 
some form of built-in screen. When 
desig ning the ir telephone-book sized pof t· 
ab les Epson and Kyocera decided to 1hrow 
out the large. po wer-hu ngry and cumber· 
some Cathode Ray Tube in favour of 
Liquid Crys t al Display technology. 

Epson used a four line by 20 character 
LCD scree n and decided that built-i n 
microcassette storage and a small print er 
would fill out the package. while Kyocera 
looked at a few 01her innovations. Th e 
latte r used CMOS non-volatile RAM and 
built-in app licat ions programs - com­
bined with and 8 line by 40-column display 
to produce the NEC PC-8201 A. the Tandy 
Model 100 and the Olivett i M-10. 29..,. 



Free software,only £225. 
If you own a BBC Micro, you can this data can now be transferred to 

now download, store and run programs memory and manipulated in any way you 
(transmitted free of charge via Ceefax) wish (making graphs or bar charts for 
with the new Teletext Adaptor, priced instance). 
£225 inc. VAT. It's yet another development in our 

These programs make up the BBC programme to help you fully realise your 
1elesoftware Service (which is intended to BBC Micro's potential 
become a computer software broadcasting If you're a credit card holder you 
channel) and although primarily cducat- can order theleletext Adaptor by ringing 
ion al, they will soon develop --------- 01-200 0200 at any time or 
into general interest and 0933-79300 durin g office 
business areas. hours. 

And, as they will (You can also find 
change every two weeks, out the address of your 
you'll soon be able to build local BBC Micro dealtr by 
up a vast bank of top qua]- calling the same numb ers.) 
ity software without ever Alternatively, you 
having to put your hand in can order it by sending off 
your pockeL the coupon below. 

But that's not all 
the adaptor bas to offer. 
It also enables you to 
gain access to the 
normal teletext store 
of data.This is differ­
ent to simply having 

.. ... - - . -- ... 
h • • • 

a teletext TV 
because it means 

Technical Specif1cations 
Access to 1el etext and Telesoftware Services broad cast on 
U.H.F. chan nels E21 to E69. 
Speed of max. data captu re rate appr ox. l28k baud . 
(8 lines of 1ele text pe r frame.) 
Height 70mm. Width 210mm. Depth 350 mm. Weight2kg . 
Colour : BBC Computer cream. 
Constru ction : Moulded top and bottom to match BBC 
comput er profile. ABS injection moulded plastic. 
Controls : Four tuni ng pot entiom eters on rea r panel. 
Mains on/off switch on rear pan el. 
Power in 24-0v, SOH,, 15w. 
Operati ng Temperature : 10° to 35°C. 
Designed and manu factur ed to comply with 854 15 Class J 
standard. 

To: BBC Microcomp uters.c/o Vector l\lar kcting , 
Denington Estate, \'(eJlingborougl~ l\or thant s I\N8 2RL. 
Please send me BBC 1bletext Adaptors at £225 
each, inc. VAT and dclh 'cry. 1 enclose PO/cheque payable to 
Read ers A/C. Acorn Computers Ltd, or charge my credit ca rd. 

CardNumbcr~~~~~~~~~~~~~ 
\ m(', / Oinf'r,/\ i•-.1\rtt•• (rkk-1f') 

l\amc--------------- -

-~ ~ ~ ~ ~ ~~~--- Postcode _ _ _ 

The BBC Microcomputer System. 
Dcs~ ncd, produc(.-d and dislributcd by Acorn Computers Limited. 
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• Believe it or not, computers often suffer from amnesia. 
99 % start off with large enough memories, but operating 

functions like text,colour, sound and more particularly high 
resolution graphics, take large bytes out of them. Leaving very 
little "useoble" memory for programming and games. 

Not so the new Orie Atmos 48K. 
This is the one home computer that takes these normal 

working functions in its strtde. 
Unlike other home oomputers o uses the highly sophisticated 

serial attribute handling method used by Viewdoto and Teletext, 

in which the attributes ore stored on the screen alongside the data, 
instead of taking up space in the memory 

Thus the Or ie Atmos never offers less than a healthy 37K 
of useoble memory - even when the new colour printer and disc 
drive uno ore attached. (Technical buffs see details overleaij . 

So it rivals the performance of the supposedly larger, more 
expensive Commodore 64K, which unfortunately loses 26K of its 
"elephantine" memory in high resolution graphics. 

It beats its immediate competitors like the Sinclair Spectrum, 
Dragon 32K, Vic 20 and Atari 600. 



ures 
• 

es1a. 

It beats the lynx 48K,which costs over a third more, 
yet loses 34K. 

It even bea ts the Acom Electron and the BBC Micro which 
costs more than twice as much, yet loses 23K in high resolution 
graphics . 

And while this may surprise you, it's totally in keeping with 
o company recognised in the computer industry for performance 
and innovat ion. 

like its predecessor, the Oric-1, the Orie Atmos has the 
powerful loudspeaker and amplifier unit thot prompted "Which 

Micro" {November issue) to comment .. . "Its sound facilities hove 
more in common with those of the £400 Beeb, than the rother 
pathetic beep of the Spectrum. At full volume it can compete with 
most arcade games .. ~ 

Yet the Orie Atmos 48K costs a mere £170, including a ll the 
leads and adopters you need to get it going. 

So if you're buying a computer, remember our name. We 
could save you a fortune on bo h-ons ... or wostepoper bins. 

The new Orie Atmos 48K. JQRIC 



Now weve whetted your appetite, 
here's something to get your teeth into. 

Printer Atmos Micro Disc 
Iechnic!:!I SpecificQtioos Technical Specifications Techniml Specifications 

Pnnte,/ Boll Po,ntPen,4 colour CPU 65(]}.A Fotmotted 160K byles per s.de {doooie 

Plon,ng Memo<y Chooceof l 6K "'48K flNJo Copocity density as stondord) ·- ~ 
Minimum 48K RAM, mox 64: No.of 40{80ovo;lol,eosoptionato 

Plon,ng speed , 16K ROM .-..a l control Tracks future date) 

~cimol) 52mmiseca= ~ lsollow use of full 64K No.of 16 
73mmisec alops or~used.-nolly Sedors 

Printer 12 choroder> per second k> ,nc.reose MJR.AN. 
~ 256 

Speed longvoge Extended Microsoft bos,c 
Resolut""' 0.2 mm/step (0.00787 ,nch) Keyboo,d 

~=~~=~· 
Transfer 250K e;ts/Sec 

Ellect,w, 96 mm {3.804 onch) x ox,s, Rate 
plolt,ng dMdod m480sleps . (No lmrt oddihanol anoroontrol keys, ~uplo599filesie:;s.de ,fourdrivessingle 
range -,yd,rectoon) :.r;:.,~l~lodo leond 
ChorocleB 80or 40text mode {determoned ~~e=~~~,-,ble 
perhne by software on groph,a mode) D,sploy ~ fo,B&W o,coloor TV, "" ing51!i'(fiveondaquorter1nch'r 

O.Orocters INT{480/n+ l) '6) RG outputlo,colourmonrto,. Extensive wild cord foc1lities 

per line forO n• 15 Text format 40 line x 28 rows ~ollowsmcrg;ngofbosK:ondmoch;ne 

Ar.wrocy Character S.m,lorlo Teletext format, files 

l""""'hon) 02rrmmox ... ~:~!::r--hetg,I, ~ 
movement) O.Jmmmox The U,,lmes ore as follows, 
<Mlonce) O.s,. mox {x-ox,s ) chorocler, 1. Bockup Copy a wl,ole d,sc 

1%(y- axis) Groph,cs 240 x 200, 8 colour, 2.Copy Copy a file to another 
Pen life 250 metres (825 feet) 

~~ Points,lines,circles 3.Del Delete a file oll~ng w;ldcords 
Parallel ~b,ltK~~o&ROBE 4 Oir o;sp1oy d;rec1o,y 1, .. ng 
onterfoce Sound ~~=.i Tempernlure 

5.Drv Set theclefoultclme number 

range 18.31o35'Cl6.S"'9W synthes,ser~cont,-ol , 6.Format Fermat ond onmc,l,se a di,c 

sloroge -401o71'C .401o 1 f) ornpl,tvdecontrol ocloW!s, 7.Lood lood a file (code dolo o, bos,c) 

Hum,dity 10% to 00% rekJt1ve non· noise channel 8.Pro4ect Change protect status of file 

range condensing 5'oroge lv\ost cossette recorders via 9. Recall Roca II a basic array from o tile 

Power ~~20e:.:'c supply ,npit 
DIN socket 300"' 2400 BAUD. 10.Ren Renomeofile 

supply 0.scDrM>. 11 Save Soveofile(code,doloorbos,c) 
200- 240VAC Interface ~t:~~~. D,mens,ons 10\',",.;cle 

12.Sio<e Soore a bos,c orroy as a dolo file 

~:icy cassette recorder 13.Sys Change._ configuronon 

Other Worm reset to regain control 
:;::,.,thout cleonng program"' 

~°"~~ ~ ~"*"' 

Available at Dixons, Laskys, Comet, Wigfalls, Rumbelows and all good computer stockists. 



.... 24 Recently 1hat techno logy has been 
further expanded 10 prov ide an SO-column 
screen on machines like the Gavi lan. the 
Sharp PCSOOO. the Teleram T3100. the 
MicroOffice Systems Technol ogy Road 
Runner and the Xerox Series 1810 port­
able. 

Of 1hose new machines. only the Sharp is 
currently available in the UK. It uses an 
eight line by 80 column screen and has 
bubble-memory storage. But it' s more 
expensive than lhe Model 100. Olivetli and 
NEC portable s and somewha1 heavier. 

The $harp's screen gives it the advan· 
lage of a larger ·window· on your program 
or text-and it provides a higher degree of 
resolution (640 by 80 dots). But LCD isn't 
the only style of flat-screen 1cchnology 
employed by Sharp . 

In lhe upmarket Grid Compass port­
able, Sha rp's electrolum inescent display 
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panel is used. It opera1es by generating 
orange and yellow pixels that originate in a 
thin layer o f zinc sulfide and manganese 
sandwiched between two glass panels. 

The front pane l coniains closely-packed 
vertica l wires and the back panel contai ns a 
similarly packed set of horizonta l wires. 
The wires are as good as invisible to the 
eye. but together they form a grid which. 
when charged with electricity at specified 
points causes an electr ical field to be 
established and a wire in the metallic layer 
to glow. 

This technology provides a high­
resolu1ion display (240 by 320 pixels) on a 
12in by 12in flat panel-but it comes at a 
sleep price. Sharp charges some S300 
for the screen used on the Grid Compass. 

Electrophoretic displays (or EPOs) use 
the same two-panel grid co nfiguration as 
Electrolum inescent displays, but have the 

An 80 x 8 drs,la, on the new Sh•'1 PC 5000. 
distinct advantage of retain ing informa­
tion about screen dot loca tions. The EPD 
pane ls contain electrically charged parti· 
des of pigment suspended in a fluid of 
contras1ing colour. 

When current is applied, the electric 
field pulls the charged pigment particles to 
the front of the screen and crea tes a 
coloured dot. 

Jn the immediate future. however. the 
flat screen in affordable micros is likely to 
be LCD-based. But even here there are a 
few deve lopments in the LCD field that 
look set to make them even more attrac· 
tive. 

The new STM IBM-compatible port · 
able micro - plann ed for introduction in 
the UK this September - will employ a 
backlight behind a built-in SO-column 
screen to overcome the problem that LCD 
screens have in lacking brightness. This 
means that even in poor lighting condi­
t ions. you should st ill be able to use your 
por lable (unless it's too dark to see 1he 
keys.) 

One further allernaliv e to LCD flat· 
screens is the flat cathod e-ray tube as 
developed by Sinclair Research in its new 
flat tube TV. The flat tube 1echnology 
takes the standard CRT-whic h is usual ly 
a long, funnel-shaped affair - and turns it 
sideways. thus reducin g the depth req uired 
for a TV tube. 

In a micro, this technolo gy could be very 
useful in producing Osborne-sty le port­
ables that would need to be nowhere near 
as deep as such machine s currently arc. 
The need for de pth in existing portab les 
which use CRTs is caused by the fact that 
for every inch of screen you gain on the 
CRT, the picture tube needs to be 
expone ntially longer - thus increasing the 
depth of the machine . 

In a flat-tube TV lhat expone nt ial 
growth goes sideways so that for a five or 
six inch screen you could havequile a long, 
thin box with a CRT at the front of it and a 
main processor board just beh ind it. Add 
to that a folding detachable keyboard at 
the front of the machine and you'd have 
quile a powerf ul portable computer not 
much longer than a violin case and not 
much wider than a Model 100 or NEC 
portable compute r . 

Now all you need is to have someone 
build it ... any takers? m:I 



-
Mark Hutchinson presents the first of a two part introd uction to Ata ri graph ics program ming. 

Program Antics 
T:1e Atar i is an incomparable machine 

ror games, but the trouble is. it's so 
good that it's all tooeasytomissout on 

programmtng. This is the first of an 
occas ional ser ies or articles where I hope to 
delve into th e quieter backwat ers of 1he 
Atari 400 and 800. So if you'd rathe r lea rn 
how to write a space invaders game than 
ju st load it in . read on . 

First. let's look at a few of the memory 
locationswe·11 be using in the future . When 
a key is pressed , the compute r looks at a 
location in mcmoryca lled a pointe r . This is 
like a signpos t which sen ds th e co mpute r to 
th e part of the memory t hat ho lds the 
char acter set. which is held in ROM, and 
there f ore cannot be changed . 

But if we change the poi nte r by ro K1;.:ing 
it with a number to make the co mpu ter 
loo k into an area of RAM. which we can 
cha nge. th en we can place data for a new 
character set here. Easy so far. but now 
come the dreaded mathe matics. 

Like most home micros the Atar i is what 

Progra tn l 

is ter med an8-bit mac.hine. Th is means !hat 
each memory locat ion is comprised of eigh t 
little switches that are either on (I) or o ff 
(0). Mathematically the possib ilities range 
from all off to all on which (wo rk it out) 
means256numbersfrom0to255. Thi sis n': 
a great deal, so many locations use a two 
number point er 10 overco me this. T he first 
number. or Mos1 Sign ificant Byte (MSB). 
holds a number that you mulliply by 256. 
The second. Lea s! Significant Byte (LS B), 
you add to th e first. 

If you compare t his to dec imal. the first 
num ber is the equi valen t of the tens . while 
th e second num ber is like the unit s. 
Somet imes the pointer has only one 
num ber in which case it is the MSB and 
mu st be multiplied by 256. 

The numbersto rcd here is ter med pages . 
wh ere one page equals 256 bytes, o r four 
pages eq ua ls I K . For exam ple. one 
location we will be using a lot is for the 
Display List (D L), whose pointe rs are 560 
and 56 1. To find where the DL cur rent ly 

resides (it changes acco rdi ng to memory 
size . graph ic modes. ctc) you use the 
following com mand: 
PRINT PCEK ('60) + 2Yi-*1'1 rK ( ~ 1) 

Th e DL is a set of data tha t telb th e 
Atari's Antic chip where 1he screen data is 
an d how to use iL Again. if you reset the 
pointe r you can set up your own custom 
graphics. 

Another impo rt an t locati on is 106. This 
is where the top of m,able RAM is stored,, 
As it is one number . it wi1\ be sto red in 
pages. Th e comp uter looks at this locati on 
and knows how far up in RAM it is allowe d 
to go. If you lower the number sto red here 
the co mput er w ill not go above it. and 
you'll t hen have store d some ·sare· RAM 
for you r own use . You can 1hen use a 
pointer to go to this area whenever yo u 
have nee d of the data stored !here. Using 
the DL like t his allows the storage of high 
reso lution pictures and recalls them instan­
taneously. fully drawn. 

Atari graph ics are instant. if not easy. 32..,.. 

200 GR.B: C.1 : PLOT 1,1: FOR P - 1 TO 7 : READ X, Y: DR •. X, Y: NEXT 

JO 

p 

210 PLOT 51 ,25 : GOS,1400 
220 PLOT 101,50: GOS,1400 
230 PLOT 121,60: GOS . 1400 
240 PLOT 131,65: GOS.1400 
2'i'O GOTO 2'i'O 

1300 DATA 319,1,319,1~9,1,1S9,1,1,319,1~9,319 , 1,l,lS9 
1310 DATA 269,2S,269 , 134,~1,1 34 ,~l ,2 ~ 
1320 DATA 219,~0,2l9,110,101,110,101,~0 
1330 DATA 198,6 0, 198 , 99 , 121,99,1 21,60 
1340 DATA 188,6~,188,94,131,94 , 1 3 1,6~ 
1400 FOR P - J TO 4: READ X,Y: DR. X, Y: NEXT P : RETURN 

Program 2 

24'i' REH*** FIND MEMTOP IN PAGES 
250 HT• PEEK C106 ) 
25'i' REM *** FIND DL POIN TER 
260 DLLOW 1- PEEK C 560 I : DLH I GH 1 • PEEK C 5611 
2 'i'O REM*** DELETE GOTO 
3 00 GR. 1 : POKE 7 10 ,0: POS.5,5: ?~l "lns t ~n t • : POS. 5 , ~: 

?~1·~raphlcs•: POKE 7 64,255 
30'i' REM*** BRING RAMTOP DOWN BY l OK 
3 10 POKE 106,MT - 4 0 
3J'i' REH*** FIND NEW DL POINTER 
3 20 DLLOW2 - PEEKC560): DLHI GH2 • PEEKC5611 
350 ? "PRE SS 1 FOR DESIGN": ?:?:"P RESS 2 FOR TEXT" 
3,;,,;, REH*** CHANGE ROUTINE 
400 l<•PEEKC 7 641 
410 I F K - 3 1 THEN POKE 560 ,DLLOWl : POKE 561,DLHIGHl: GOTO 400 
420 IF K • 30 THEN POKE 5 60,DL LOW2 : POKE 561,DLHIGH2: GOTO 400 
430 GOTO 40 0 
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• 30 You )t ill hi.1\C to do all the hard slogging. 
but once )OU

0

\ edonc it you v.on'tbe forced 
10 av. a11 around for hours as the drav,,ing 
C01T1eson~rccn. You'll~u'!ICdtopopp ,ng 

m the Star Raiders canndg c. prcssmg G 
and seeing 1he galactic cha rt appea r 
wit hou1 be mg drawn - well. now if s your 

t urn : 
Anim i111on can be ach1C\Cd wi1ho u1 

using pla)cr m1SS1le techniques v.1ch t•Lol 
and DRAWTO u~mg (OIO R ,. v.a1t ing fo r 
lhe human to admi re 1hc comput e r's 
hand ywo rk , 1hcn r1 o ·r and DN.AWfO 1hc 
\a me pcun15 using co , o w. o. and finall y 
PI 01 and Dk.AV.TO new points using 
c·oLOR 1. 1lrn ; as ~11s(accory for small 
dc!!-1gn~ ~uch as BEM s (bug C)Cd mon;· 
tcrs). but when dra\A.mg intri ca te de!!-1gn; 
suc h as maps. graph> aod circuit :,. it i) far 
mo re profcMiional to have the gra ph ics 
appea r read y drav..n and rcJd y 10 use. 

T I) program 1. wh 1chd ra--sade~gn ma 
couple of seconds. Uie 1he hne numbcn 
ghen. a~ )Ou 'II want 10 expand ii la ter. 
Onc e you 've )CCn rhe ba\1C design m 
opera tion. )OU can pre-e mpt p;1rt of RAM 
for yourov.n use. lf) Ou loo k at page 45 of 
t he Basic RcfcrellC'C Manual )OU will sec 
the mem ory rcq uiremen1 s for the di fferent 
graphic mode~. 

Pro~ram 3 

10 rRAP 200 

Remember 1hat each K of memory 1s 
four pages. and to leave plcn1yof room. A:, 
'-'Care in Graph.cs8. IOK-o r40page s­
should be su ffiacn1 . Nov. add program l-10 
lhe program )OU.\C alread) l)pcd m . 

Jmp re~1\.e , 1sn' 1 it? If )OU 11ST 1hc 

prog ram )OU will see that it hqui1e simple . 
Firsl. '-'Ork oul how much mem o ry yo u will 
need for eac h screen. then find RAM top 
b) PEt-1, .. mg mto loca1tOn 106. Draw ou t the 
first screen , find1hed 1spla) tis1rx,1nter I b) 

PI I King locatio n!!-560 and 561. mo\ C 
N.A,1top down a Mut abl e numbe r or pages 
and 1hus pro tcc l thal pa r1 or RA M from 
beingm ·crnnlt en. Do cxactly the'illmC for 
1he next screen. excep t 1hac thi s 11me you 

POKL 11~"'1th 1hc numbh or JXlges nee ded 
for scr een 1 plu; lhc numbe r needed fo r 
s.crcen 2. Finally. POt,.t 1hc DL locationi. 
with DLI for page I. DL2 fo rp agc2a nd )O 
on. 

Did you notice chat hn e 3501souts idc th e 
DL pomt cr') When a graph ics mode is 
called a ce rt am size of memor) 1s alloca t ed 
for it. Wha t you do with it 1s im : lc\an t . as 
the po in1cr 1s al ready set up . All you need 
do IS 10 IO\A.Cr RA M lop by enough pages 10 
CO\er 1h1s mem o') plus )Our ov..n program 
area. In case of m1sunde rs1and 1ng. ouo" 
1s not a lov. mcmor) pointer 

99 REM*** FIND ANTIC 
100 ANTI C • PEEK(~~9 1 

Bui I can hea r you cry: 'Thi s man 's mad . 

Thcc o mpu1er ,,.~1illd rawingo u1 the design 
on t he sc ree n .' Thi s 1s v.herc v.c introduce 
A' 11c Each ttm e v.ccall a graph ics mode . 
A,1 ,c uses some of the 6502 C)cle 11me to 
"ork ou1 all 1he nccessa rydcrn1I!!-. What v.e 
do is 10 find the o rig ina l dat;.t 111 location 
559. POKL in a ze ro to switch A" I K off. let 
1hcco mpu1erdo" hat wewan1 . 1hcn swi1ch 
11 back on by ro ... , 1ng thconginaldata into 
location 559. Reme mber 10 1um ,.,Tic off 
after each graphic command. and on again 
before 1hc main M:quence. 

If you add the Imes in program 3 you' ll be 
able to sec m!!-lan1 gra phiC!!o. With this. tr y 
~w11ching on a so und 10 rel1e\e 1he 
boredom of a b lan k ~Tee n . 1hcn 1urnmg 11 
off as you r pro gram starts . 

Befo re )OU get earned away with 
locati on 559. you need to know a b it more 
about it . Some loc.111ons chang e their data 
so fast that 111) 1mJ)O\S1ble 10 '111,nlc 10 1hem. 
hut to maL.c hfe eas ier . w mc of t hese 
loca tion~ ha'"c v.hm is called a ·shadow', 

where you can "'nt c an d <;tore da1a . 
Locat ion 559 " lhc shadow of 54272. 1hc 
OMA co ntr ol reg1)ter . and is U)Cd when 

se ttm g up PMG. M> )OU need to be caref ul 
~h en U)rng 559 for these 1\1.0 purpoi.cs m 
o ne program . .,::N 

200 GR.8: POKE ~~9,0: C. l: PLOT 1,1: FOR P= l TO 7 : READ X, Y: 

-'~ 

DR. X,Y : NEXT P 
300 GR.1 : POKE 559, 0 ! POKE 7 10 ,0: POS . 5 ,5: ? t6J • insl•nt•:POS. 5 ,5! 

? f 6; •graphics • : POKE 7 64 , 255 

3~9 REM ***ENABLE ANTIC 
360 POKE ~~9,ANTIC 
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The first program in Software Farm's 
1-HGH·RES RANGE! 

ZX-81 Resolution identical to the SPECIRUM 
without any additional1iardware!! 

In 1849 the Great but the further you have to go 
American Gold rush started. to replenish that mound! Once 
Almost everyone who could, all nuggets have been collected, 
sold up everything and a cave opens (11) allowing you 
dashed to the west coast to to pass through to the next 
look for thi s precious metal stage - if you can reach it! This 
- including YOU! gives you more rats - but less 

You must dig for those snakes to destroy them with!! 
nuggets (1) - But watch out for • Skill levels 
the giant rats (2) They burrow <# "I" • Extra man every 10,000 
through the earth (3) to get into points 
your tunnel. You can delay them • Hall of Fame 
for a while by knocking down c 

8 
• Define your own 

a support (4) which causes a A! TOAL ZX- 1 keys for ease of 
small cave-in (5) to block play or use with any 
their way, but you can only SCREEN DISP:W A. V joystick 
destroy them by releasing a Ln • • Fantas tic and 
snake (6) from it's nest (7), when escape!! - so you must stop it unique graphics on a 
it heads straight for the surface, getting there by returning to standard ZX-81 (with 16K) 
destroying everything in it's way. the surface to replenish the • Only £5. 95 - No more than 

All the time the Gremlin (8) is main mound (9) with the many ordinary programs 
busy digging it's way through smaller pile of earth which • A truly interesting and 
your waste earth pile (9) to reach appears on the surface as you excitin g game th at no 
the entrance to your mine. Once dig ( 10). The deeper you. dig ZX-81 owner can afford to 
it does you have no the more points you score - be without 

Available from all good comp ut er s hops 
o r send ch eque/P.O . for £5. 95 (inc P&P) to: 

Software Fann, FREB>OST (No stamp requir ed) (BS3658) 8 , Bristol BS8 2YY 
So ftwaTe Farm, 155 Whitelad ln Road. O ift on , BriAol BS8 2RF. Tel : (0272) 73 1411 Telex 444 7 42 AFMADV G 



B
uilt-in modems arc the big difference 
be twee n Nort h Amer ican por tables 
and the \•ers ions of the m that re;:1ch 

our shores. Consequently. the cffec 1ive­
ncss of portable mac hines ·in the field' is 
considera bly reduced and the great advan· 
tagcs of portable compu t ing cannot be 
exploited to thei r full. T here are any 
numbe r of reasons why UK editions of 
pOrtablc computer!-. don't come with the 
built-in modems- not leas t of wh ich is an 
alleged ly slow modem ap proval syste m by 
British Teleco m that would undu ly delay 
the introduc t ion of new machines in this 
country . 

The long and sho rt of it is that if you want 
a p0rtable wit h a modem in the U K you' ll 
have to buy a modem yourse lf. And if you 
want to mainta in the idea of tot al portabil­
ity in your choice of modem. you 'll 
pro bably consi der either the Tan dy TR S-
80 or Send ata 7008 acoustic coupler. 

These two mode ms are battery ­
opcratcd by bu1lt-m rechargeable nickel 
cad mium batte rie'i. and can run up to ten 
ho urs on one charge. They are similar 
enough to be t reated as one modem 
because they arc man ufactured by the 
same company - Tandy buys t hem from 
Senda ta and puts on its own ·badge· . 

First impressions 

mode m int o th e mains O\'ernight and ifll 
be fully charged in lhe morning. 

The modem is only sligh1ly larger than a 
telephone handse t and will fit O\'er any 
business phone and most home se1s -
although slimline phones cou ld p rove 
difficult to use with the machine. 

Documentation 
If you know how to use your comm unica­
tions package (you do ne<..-d one 10 make the 
most of this mod em) . you shou ldn' t have 
any problem hoo king up the mode m and 
gcni ng it going. Th is be ing the case. litt le 
documenta tion is need ed . which is lucky as 
little is provided. 

This boils down to th e following. which 
cove r~ the main problems you '1e likely to 
come up against: 
e Remembering. to leave the modem on 
Originate when you're dialling up a 
bulletin board or machine: 
e Putting the mouthp ic:cc in the hole that 
says ·mouth piece': 
e Plugging the RS232 cable i n10 the 
computer lhe right "ay up . 

Features 
F\e,-;ibility i!-. pro\ ided by the articu lated 
section between the cups that allows )'OU to 
gel a snug fit be tween phone and modem . 
The portable nat ure of the modem mea ns 
t hat you can even dow nload info rmat ion 
ove r the pho"ne at a callbox (alt hough the 
pip-pip-pip sound every 5p may, cause 
prob lems with data tr:1n~mission) . 

In use 
I tested the modem with a wide va riety of 
comp uters and mailboxes. and fou nd it to 
be reliable and effect ive with all of them. 
The cup~ cut oul 1hc kind of M>und 
int erference thal ofte n garbles ~ignals 
thro ugh acou~tic coup lers. 

I used the modem most with the NEC 

Sniac n,bber caps flt 
Offf' most t efephonn and 
cut out the intttftrence that , arMn 
dat:I on so many modems. 
8201 A portab le computer and found that it 
really d id give the mac hine that one 
measu re of portab ility that was missing 
fro m it. I called from Coventry and 
Birmi ngham to London and from Londo n 
to Manchest er. Swede n and even Aust ra · 
lia with no problems. and obtained 
consistent pcrform;.mce from both these 
modem!. . 

I also tried using both the Ta ndy and 
Sendata modems together tO allow com­
munica t ion betwee n two micros over the 
phone line. and th ey were easy- to-use and 
a good deal of fun. 

Of course.yo u pay quite a lot more(bo th 
modems cost more than£200) for this form 
of po rtable acoust ic mode m th an you do 
for t heir chc: 1pcr ·mains-bo und' counter­
parts . 

Verdict 
I tho roughly enj oyed these and would 
reco mm end them to anyo ne who wants a 
reliable and portable 300/300 baud mod 
Cf11. Th e on ly hes itat ion I might have is on 
price - but t he superior design. inclusion 
of !he bu ilt-in nicad b;ttter ies and portabi l­
ity sco1ches that hesita tion with the 
as~urancc that . as always.yo u get what you 
pay for. 

The Tandy mode m is more expensive 
1han the Send ata - but it's more eas ily 
available a!. Tandy has store,;; all over the 
<:0untry and Sendata is a smaller London­
ba~ d company. 

,....._. TRS-80Pltct £279.95 inc VAT 
- Tandy (S<nd,ua) Tel, 0922 
64818 1 0IIIIII Tandy Comput er stores 
....._. RS-232....._ Sendata 7008 NN 
£253 inc VAT ........... Dra)10n House, 
Gordon St., London WCIH OA W Tel: 01-387 
1792 ...... Senda1a ........_ RS-232. 
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Cale Result 
Turns a Commodore 64 

into a powerful professional tool 
Tho usonds of senior monogers, soles professiono ls, scientists, doctors, dentists, b usiness people, borristers, 

bonkers, occounton ts ond other top pro fessionols have suddenly discovered the volue of Ca le Result. 
Ove rnig ht they've tronsformed their Commodore 64 from o fomily compute r into o powerf ul, 
pro fessionol tool. 

Cale Result isve,so 1i1e ... usei, ,a,a1cu1a ,e1oon 
and mortgage payments, forecast budgets, balance cash flow, 
monitor stocks and shores, pion persona l and corporate 
taxation, check expenses, log and ana lyse all kinds of bills. 

Ca le Resu It ins,an,1r ,ranstaies figures into 
multi-coloured bar charts. 

Cale 
Res uh 

Cale 
Resuh 
offers you o new 
perspect ive on 
financial planning. 
Our 3-dimensionol 
spreadsheet sums up 
pages of f(gures 
1n one easily 
unders tood 
financial model. 

hos o built - in 
'HELP' function. 
This program 
actually shows 
you how to exploit 
its full potential · 
and versoti lity. 

Ca le Resu h is absolutely accident p,oor. 
A built-in program protects you r formulae. 

All functions in Cok Result Easy 
plus 32 pages (Three-dimensional 

viewing). Page odd, window, 
split-screen (up to four pages 

on the screen ot the some 
time), and help fundions. 

Delivered on plug-in 
cartridge plus disk. 
Requires disk drive. 

For more information contact our 
Advisory Centre on 0344-778800 or 
simply contact your local Commodore or 
l ightning dealer , or clip the coupon . 

Cale .. - ---------, • I would like yoo to send by return post further information on the 
Hondic 64 range. 

Resuh Easy 
Single pa ge spreadsheet (64 columns x 254 rows). 
Built-in graphics. Formula protection, flexible print-out, 
colour conditional functions and mathematical 
functions. Delivered on plug-in cartr idge. Doto storage 
on cassette or disk. 

I Nome .... . .... . ....... . ....... . ......... r.~. .. ... .. .. ... ... .. . I 
I ~:;Y· I 

Tel . ' 

( £49·95 (inc.VAT)) 

. .. ~· I 5 Albert Rood, C,owthome • I 
Be.i<sho,e,RG117LT ~ 

I Tel 0344 nsaoo Tele, 849426 ~ ..I 
.. - - - - - - - - Thinking at.ad 
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TSSL 
EDUCATIONAL SOFTWARE 

MISS SHIPMAN SERIES 

MAGIC NUMBERS is a basic Maths Tutor in 
3 sections , count ing objects on the screen , 
giving answers to simple addition , subtrac­
tion, multiplication and division , along with an 
arcade-style numbers game BBC {B) 7.95 
each. 
EUROPE RALLY will aid you in learning the 
locations of most European countr ies, along 
with information about them . The program is 
a combination of a car racing game and a 
European map display with question. 
BBC{B) & ELECTRON 7.95 each . 
WORD CHASER is a colourful education 
word game which wil l aid a child 's learning of 
some of the words that are often mis-spelt in 
the English language . BBC{B) & ELEC­
TRON 7.95 each. 
BIOLOGY offers a descr iption of the main 
parts of the human body , along with tests for 
'O '-level revision purposes using colour 
graphics and sound . BBC{B) & ELECTRON 
7.95 each. 
G.B. EXPLORER will help you learn the 
locations of major features of Great Britain . 
There are three tests based on Towns , 
National Parks and Downs and surrounding 
Waters. BBC{B) & ELECTRON 5.95 each. 
BAR & PIE CHARTS will help you learn more 
about how Bar Charts , Pie Charts and simp le 
graphs are constructed , with the results 
based on simp le situations of probabil ity, e.g. 
Dice throwing . BBC(B) & ELECTRON 5.95 
each. 
WONDER WORDS has been devised to test 
the basic spelling and solv ing abilities of the 
average 7-12 year old. There are three tests. 
Two Spelling and One Anagram Test. 
BBC{B) 5.95 each . 
MAP READING educates the user on 
co-ordinates , 6 figure grid reference com­
pass point direct ions, map scale and ~ey 
symbols using full colour graphic s and 
sound. ZX SPECTRUM 16/48K 7.95 each . 

All Prices inclusive, Cheques or PO'sto: 

Tom Shipman Supplies Ltd 
P.O. lo14061rtnlwood , Cll133QE 

POLYTECHNIC OF THE SOUTH BANK 
Manor House, Clapham Common , SW4 

OFFICE TECHNOLOGY UNIT 
The Off ice Technotogy Un it w hich exists to provide Open Tech 
courses in Office Automat ion require t he fol low ing personnel:-

MICROCOMPUTER TECHNICIANS 
Sal•ry upto £8,~/~t ~{

1
~t> London allowanu 

Studen t s will work on BBC microcom puters and much of t he 
program development w ill be done wit hin the unit. This will 
includ e a lot of graph ics work . 
Two technicians are required to look after the stock of micros 
and softwa re, to interface machines and peripherals and help 

~",ef:~::cTa1~~~~~t a~~a?~::~/~h ~fc',~0
e~~=ri~~c~

0;1i~h!t~ 
considered. 

PROGRAMMERS 
S•luy up to c £8.000 p.• . Inc . of London allow•nc• 

IR•f : OT. 12) 

Studen ts will work on their ow n BBC m icros using commer· 
cials software and specially prod uced educat ional programs. 
Two programmers are required to produce Compute r Aided 
learning packa~es work ing in con junction wit h teaching staff. 
Graph ics experience and BBC Basic essentia l. 

Furtherdetadsandappl1ca11onformsfore11herortheseaboveposts 
may be obtained by writing to the Staffing Off ice. enclosing a 
self-addressed envelope not smaller than 1<Y' x 1•. at: 

Polyt echnic of the South Bank, 
Bor oug h Road , London SE1 OAA . 

Ctoil .... lltorrteelfi! elCOMflltllHlePfllkltioel lfll H lOlll lh n:• 1tM. 

MICRO USER T-SHIRTS 
AND SWEATSHIRTS 

l)Spectnun 
2)0ricl 
3) I'm User Friendly 
4) Have you seen my peripherals? 
S)lnvader 
6)Zap'Em 

Priilledontoquality 100% cotton T-shirts in White,Slcy,Red. 
£3.25 eac:hinc 

and Poly-Cotton Sweatshins in White or Grey £5.75 inc 
SrnaWrnediunvlage and extra large sizes 

Mail order only from 

ONE PERCENT SCREENS 
Unit lZ, Star Lane Estate, Great Wakering, Essex 

CALLING ALL CLUBS AND RETAILERS 
Have your name or product printed onto T-shins or sweatshirts 

Minimum order only 6. Send SAE !or details 
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Ttif DISK CONNECTION 

Upgra de your BBC with Microware 's alternati ve to Acorn's disk interface says Igor Thomas. 

How much longer are you going to put fitt ed. Issue 7 BBC's have some 
up with ·searching". 'Data ? Rewind of the smaller disk interface compo n· 
t ape'. and 'Re- en1s solde red in place 

y~>ur BBC micro? If 111111! ............. ~ . whic h prevents the 
cord then Relurn· on • I - ---- during manufaclUre. 

dispensing wi1h the ......----- ·hole circuit from be-
reliable. buts/owcas- ing easily upgraded . 
!>Cllcfilingsys tcm iswort h £110to • ,.

1 
I lssueso lher than 7needtoh ave 1he 

you. 1hen if s lime 10 pick up 1hy ~l1bl keyboard DIP swi1ch insialled. 
cassettes and walk to the nearest ~ i- The manua l covers how to install 
M icroware dealer. th e kit into issues I th rough 4. but 

The MDDFS is supplied a~ a doesnotcove ri ssue7. 
comp lete floppy-disk upgrade kit comp ris­
ing a full set of integ rated circui1s. a small 
plu g-in circ ui t boa rd and an Epro m 
con ta ining the disk operating syste m 
p rogram. For more or lcss 1hc samc price as 
an official Acorn Co mputers upgrade the 
MD OFS also supports 1rue double-density 
operation. which the Acorn interface doe s 
not. 

If you use diske lte~ with doub le-density 
format, the sto rage capacity of any stan· 
dard BBC disk can be increased by an 
impr ess ive 60%. Standar d IOOK and 200K 
BBC disk dr ives will then be capab le of 
160K and 320K repcc tivcly, provided the 
actual drive units have no integ ral objec· 
tions to work ing with double-density 
informat io n . 

Microware is not the on ly co mpany to 
o ffer a doub le densit y interlace, alt hough 
its design ap proa ch is the most se nsible one 
available. Instead of inventing yet ano t her 
new di sk forma t. with a ll the pe rils such 
inventi\ •eness ent ai ls. M DDFS has bor· 
rowed from the official Acorn DF S desig n . 
DFS is adm itt ed ly not the best filing syste m 
invente d but it is widely used . and by 
adopti ng Acorn·s standard disk format. 
MDOFS achieves 100% compat abi lity 
with all off icial B BC disks. 

Documentation 
The acco mpany ing manual is well writt en . 
although a little idiosyncra t ic in p laces. ft 
con tains no t only a good ove rall reference 
gui de to the additiona l co mman ds re· 
qui red by the disk filing system. but also 
provides comple te insta llatio n ins1ructions 
for the in terface kit. 

Setting up 
Fitling MODFS 10 myi ssue 4circ u il board 
was one of the most p leasant BBC 
upgrad es I' ve made . As I alrea dy have an 
official Acorn in terface and 80-1rack 
drives. all that was required was for two 
integrated circuit ch ips to be removed from 
their sockets. and the co rr espo nding 
Microwa re parts to be insta lled . Apart 
from the litt le circuit board looking slightly 
unsure abo ut its new home. o nce I had 
double-checked the circ u it link setti ngs 
and altered the necessa ry DI P switc h 
se ttin gs inside the keyboa rd . my new 
double -densit y B BC powered-up with a 
reass uring beep and has wo rked unfailing ­
ly since. 
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BBC disk filing 
For those of you who have never known I he 
joys(a nd pains)of using BBC disks. I must 
digress briefly. In theory all BBC mic ros 
are the same. In theory any disk upgra de 
co mpon ent s you require need on ly be 
plugged in . Jn theorythe st reetso fLon don 
arc paved with gold. 

In real life, !here are actu ally five 
different an d widely so ld versio ns (issue s) 
of th e BBC Micro·s printed circ uit boa rd. 
throughout which there are at least th ree 
major variations in the floppy disk electro­
nics. 

Unfo rtunately BBC issues 1.2 and 3 
have an er rant circuit track which must be 
repaired before a d isk inte rface can be 

In use 
All the stan dard Acorn disk comman ds 
work as they sho uld with subtl e enh ance· 
ments here and the re. For example. a 
for mat program is built into the MDDFS 
RO M which is impressive ly sop hist icated, 
and very swift a l work. Also. the •cAT 
co mm and displ ays a hand y disk number 
from OOO to 999. which ca n be specifi ed 
on ly during for matt ing. 

Bot h sing le an d double density disks 
may be inter mixed on differe nt d rives. and 
the dr ives may be either 35. 40or 80 tracks. 
A uni que feature of the for mat program 
includes the ability to creal e proper 40 
t rack disks on 80 track drives. A fina l 
en hancement of note is an improved 
'DRI VE command which remembe rs which 
of !he four poss ible drives you·ve been 
using. even after you press BREAK . 

My only real di sappo intment with 
MDDFS came wh en I tried to run some 
Acorn sofware. such as Planet iod and the 
Verify program. whi ch produ ced polit e 
messages of non-complianc e. Dismay 
grew stronger whe n I t ried to use so me of 
the mo re sophisticate d R OMs available 
for th e BBC , notably Com put er Concep t 's 
Disc Doc tor. an d Torch's CPN & Z80 
seco nd p rocessor system, whic h also fai led 
to operate. 

The shortco min g he re is that all th ese 
programs nee d 10 use OSWORD 7F ca lls 
which are rejecte d by the reviewe d version 
of 1hc MDDFS ROM. Allhough lhe 
manual refers to fourvers ionso fM DOFS , 
we had only the ea rliest version (090 ). 
Only later vers ions can cope with OS WARD 
7F reques ts . 

Verdict 
Even with th e lack of full OSWOR D 
compatabi lity on th e review system , the 
MDDFS represents a very good invest· 
ment. Its adva nced techn ical specific at ion 
surpasses most ot her systems on the 
ma rket . 

l'loduct 
Manufac:turer 
Price 
Distributor 
Other DfSs 

MOD FS- Disk filingsys tem rorthe BBC 
Microware(Ol -2726398) 
£109.25incVAT 
Micro ware.637 Holloway Road, Lond on N 195SS 
Acorn -£96.60; Watford 8£48.30 - disk filing syst em 
Amcom-£109.25; LVL-£90.85; Kenda DMFS-£138. 
(All prices quo ted arc for ful l kits , and include VA T.) 

only; 
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Suffe rin g fr om keyboard finger? T ake a break with a book. 

'Introducing Logo' by Boris Allan, 
published by Gr1nad1 ,rt £5.95 
(p1perback 112 poges.J 
This is rather phi losophica l 
look at th e 'learning· language 
Logo. Afte r an introduct ion on 
how his 'learned' friends were 
impressed with the language. 
Mr Allan settles down to de­
scribing its why!r. and where­
fore s. Examples included with 
t he tex t cove r the main im­
plcmcniations. on various 
machine s. without being part­
icularly machine specific. 

Turtle graphi cs. the most 

famous part of Logo. is de­
scr ibed along with ot her capab­
ilities. These description s in­
clude the text and number 
handling as well as control 
instruct ions. Paralleb are 
drawn with some of the more 
common languages, such as 
Basic. Fort h and Pascal. to 
show similarities and differ­
ences between them :and Logo. 

Start ing simply. the boo k 
progresses to more difficu lt 
concepts of the language and 
finishe s by describing the begin· 
nings of an Eliza program and 
relatio nal databa ses. 

Thi s book wo Lld satisfy the 
curiosity of anyon e wondering 
what all thefussisabout, if snot 
too1echnical and is. in the main. 
very readable. KG 

'Language of the Dragon: 6809 
Assembler' by Mike James, 
published by Sigma Technicol 
Preu ,rt £6.95 (p1perback , 223 
pages I 
This book arr ived for review 
just as I was trying to persuade a 
Dragon owner to learn machine 
code. It made a good first 
impression and having read it 
thoroughly . I can make two 
recommendations: anyone 

~ 

Language 
of the 

f)RAr-iON: 
6809 ASSEMBLER 

Mike James 
"-----

wishing a meaty. well-paced. 
intere~ting guide to the 6809 
sho uld bu y this book and that 
the Guinne~s Book of Record~ 
!<>hould consider it for the book 
with the most mistakes. I gave 
up coun tin g but there's at least 
one mi~print on every page and 
th ere arc more than 200 pages. 

I low i~ it possible to recom­
mend a book with such a 
disgraceful standard of proof­
reading. especially whe n a large 
part of t he book is devo ted to a 
Basic program to assemble the 
machin e code? 

The answer is that all the 
same . it has a lot going for it: it 
is well conc ieved and pe rsuas i­
vely written by someone who 
appears to have a clea r grasp of 
what lhc6809can and shou ld do 
- and. above all. apprec iat es 
whal newcomer s can and 
should learn. 

Th e inslruction s are covered 
in logical groups. chapter by 
chapter. The Basic assemble r is 
put in similar ly. but is kept 
separate and there is no confu­
sion. We didn°t spot errors in 
th e actual code. and the prog­
ram is clea rly written and well 
exp lained . 

There is a micro project at the 
endofmostchapters - limit ed. 
but with answe rs - and a 
chapter on writing a ping-pong 
game. recognising most people 
will want to learn assemble r 10 
use fa~t-moving graphics. 

Poin1s specific to the Dragon 
(sound . interrupt s. ROM calls) 
get a good men t ion and I felt 
confident Mik e James actu. lllY 
uses a Dragon himse lf. 

The style is ea~y and su itable 
for any level. l-lighly recom· 
mended. but I hope both author 
and publisher give themselves a 
bigrapoverthe knuckl es Jf 

MORE MONI I OR 
FOR THE MONEY 
DOUBLEMODERGB £97 ·75 
MON ITOR 20' ', 22", 26" EACH 

Carriage £7.00 including free lead to suit 
BBC or Electron 

The Doublemode RGB colour monitor 
cuts the cost of computer hardwa re to 
the BBC and Electron user. A top 
quality re-cycled TV. originally 
developed for educational use. factqry 
reconditioned and tested to BSJ 
standards. including mains isolating 
transformer with 5 year guarantee. 

3MONTH 
FULL REPLACEMENT GUARANTEE 
Educational and computer club discounts 
available. Trade enquiries welcome. 

PCN MARCii 171984 



The Tandy TRS-80.Model 12 

A Multipurpose Workstation 

Wllhl 
Disk Driv e 
Inc. VAT 

ns .ao Modd 12. An ideal single-user business microcompu ter. 
It's a stand-alone multi-purpose: workstation that com bines high 
power with low cost. It has the storage capacity and 
expandability that make tt the right computer for countless 
applications, and for both small businesses and departmental 
use in large businesses. 

Accoa.Atmi . Model 12 can streamline nominal, saJes and 
purchase ledgers, inventory, payroll and other tasks for 
increased speed and accuracy. It can prepare P & L statements, 
speed up coDections, improve your cash Row. analyze sales 
information, and mo re. Our user-oriented p rograms make it 
easy. 

Protram Dcvtlopme:a.l . We offer a choice of languages to meet 
your sped6c req uirements. In addition to Model 12 interpretive 
BAS[C, w e have Compiler BASIC, FORTRAN, Assembler and 
COBOL. 

Mau&emnt .A.1lslailt . Model 12 can help you with planning 
and forecasting, word processing, electronic filing and m ore . It 
lets you do jobs too .. hot " for shared computer time o r too small 
for cost·effective handling by your compan y's m ainframe:. 

Easy bpauloa . Model 12 can be used with a variety of 
peripherals. Add hard disk or floppy disk drives. a printer . plotter. 
digitizer, mode m and mo re. 

Complete DocumntaUon . Includes a com prehensive reference 
manual and a diskette that contains Model 12 BASIC and 
TRSDOS ope rating system s. 
1 Disk Model 12 . 26 -4004 ........... £2399 .00 
2,l>Wt Model 12. 26-4005 ...................................... £2999 .00 

Plus This Software Absolutely FREE! 
SCll.IPSIT Word Procusin.t. Letters, repo rts and manuscripts 
can be written and edited right on the video display . • 
26,4531 .................................................. . Ret , Price £299 .95 

VIIICalc EAhaa ced . Has a wide variety of applications · from 
corpo rate finances and engineering wor k to sales prqje:ctions. 
26-4521 ... Ref . Pri ce £249 .95 

Proftle Plas . Allows arithmetic operation s between fields · up to 
16 equations of63 characters each . 
26-4515 . .. ...... Ret , Pri ce £249.9 5 

Profnm Editor . A package which can be. used with any of our 
Model WI 2 TRSDOS languages to modify source code. 
26-4710 . .. ..... ............ Ref . Prlce £59 .95 

Tantlq Over 350 Stores 
ud Dcalcnhlpa 

NaUoawldel 

r Send For Further Information to: -, 
I ComputuMark~ Tandy Corporatlon(BranchUK).T~wayT~r . I 
I Bridif:Strttt.Walsal.W~tMJdlands YISI I LA I 
I Nam e ...... .............. ........ ...... I 

1~- I 
I I 
L1'0 1 t Code .................... Td . No . ...... .............. ...... ...... PCN.I_J 



omp e e enu rive 
WORD PERFECT, WORDKIT, LETTER, CA LCULATE 
(mini spread-sheet), & DIRECTORY (expandable 
card file system). Supplied with detailed manual. 
We believe this to be the best value package of its 
kind ever offered. 

Only £ 15. 95 Disc only. 

EDUCATIONAL SOFTWARE: 
TALKING TABLES TEACHER (7·14yr old) Speaks 
when Speech ROM fitted, teaches multiplication 
with colourf ul games & questions. £6.95 
COLOUR SHAPE MATCH (2-6yr old) Beautiful suit 
of 3 programs teaching shape & colour recognition 
with delightful graphics & sound. £6.95 

ALL PRICES INCLUDE VAT, POSTAGE + PACKI NG FREE 
TITLES ... . . . . . . ... .. ... . .. .... .. ... . . ..... ..... ... , .. . 

Di SK. Cl. CASS.ETTE. D . . . . . . . . . . . . . . . . . . . . . 
I EN CLOSE CHEQUE / PO , VALUE . 
NAME ... .............. , 
ADDRESS . ........ ..... .... . .. . 

WE WELCOME HIGH QUALITY 
PROGRAM SUBMISSIONS AND 

PAY TOP ROYALITY RATES 
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The One Almos m,cro with ,ts restyled case (top photo) and 
the Onc-1 lhal preceded 11 (bottom pholo). 
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ORIC 
FILE 
OPENS 

w as named after the omniscient 
mputer, Aurac, of BBC TV's 
ake's Seven'. Orie PrOOucts Inter-

national was formed in Apri l 1982 as an 
offshoot of Tangerine Computer Systems, 
makers of the Microtan 65 kit computer. 
Tangerine had come into being in the late 
'70s, the brainchild of Barry Muncaster 
and Paul Johnston, and gained popularity 
with the Microtan and then w ith its telete xt 
adaplor TANTEL. 

Financial backing from British Car 
Auctions helped launch the Oric-1 in a 
blaze of colour advertising in the autumn of 
1982. A choice of 16K or 48K Ori~-1 al 
£99.95 and £169.95 respect ively was 
available and an Orie Comm unications 
Mode m for £79. 

The proposed modem and the Oric-1 's 
'teletextlviewdata compatible' graphics 
were a major attract ion. In October 1982 a 
dial-a-g ame service called 'Aladdin's 
Cave · wa s moo ted . And the modem has 
still not appeared. 

Ukeothers, the company reneged on its 
28-day delivery promise in many cases, 
claimi ng it was astonished by the 
demand . Customers who orde red the 16K 
mode l we re worst hit , some having to wait 
until March 1983 . Orie ran into supply 
problems with the chips for the 16K 
machine and, in fact, sent out many 48K 
mode ls to appease custome rs. 

Retail deals 
However , these difficulties did not detract 
from the techntea.1 merits o f the Oric-1 . 
Rev iewers quickly labelled it as the 
Spectrum's main rival. Its powerful sound 
capabilities and built-in Cen tron ics inter­
face were welcomed not only by the press 
but by high slreel shops such as WH 
Smith , Laskys and Greens . These dea1s 
conv inced Orie it should drop its mail order 
operatio n and concentrate on the shops , 
which it announced at the end of 1982 . 
Many wa iting mail order customers we re 
less than delighted in the New Year to see 
Or ic · 1 s crowding the WH Smi th she lves . 

Documentation 
Orie had brought out an innovative first 
machine but prov ided minimal help for the 
user . 

The man ual accompany ing the first 
mach ines was a 32-page booklet ridd led 
with errors. apparently written by some­
one unacquainted w ith the machine . 
Fortunate ly th is was soon follow ed by a 



weightier volume (164 pages). This had 
the novelty of setting out in the sty le of 
'Noddy meets the Oric- 1', whi le the rest 
covered everything the enthusiast wished 
to know in esoteric charts and tables, 
apparently rivalling masonic symbols in 
their complexity . 

Sound 
Nevert heless , the Oric-1 soon had some 
avid disciples. The large loudspeaker and 
sophisticated sound commands com· 
bined to give a pawerfu l mus ic machine. 
Four preprogrammed sounds enabled 
programmers to PING, SHOOT, EXPLODE or 
ZAP their way through countless alien 
hordes . For the more serious aficionado 
two finite and five continuous sound 
enve lopes could be used, at varied 
volumes, with up to three tone or noise 
channels. 

Graphics 
The Orlc-1 's approach to g raphics tended 
to polarise users into those who doted on it 
and those whose hair rapidly receded. 
Since Tangerine had built a reputation for 
teleteX1 graphics the Orie- 1 had been 
made to be teletext-compatib le. So, in­
stead of following the normal approach to 
vtdeo memory organisation, a radically 
different method was used. In many other 
micros , including the Spectrum , a display 
file holds characte rs shown on the screen, 
while another separate area holds the 
attributes of the characters, name ly their 
colours, whether they are flashing and so 
on. However . the Orie- 1 (and the Atmos ) 
uses a single display file holding both data 
and attributes. Thus an attribute charact er 
takes up a screen position, and it affec ts all 
other charac ters following it on the line: 
hence the term 'serial attr ibutes '. 

The net effect of these teletex t-style 
graphics is that good displays can be tricky 
to set up. There is no alternat ive but to sit 
down with graph paper and plan out, not 
only where all the displayed characters 
must go, but also where all the attributes 
must go. Despite this, some excellent 
screens can be created . as some of the 
commercial games now available show. 
The Oric · 1 certainly offered a good range 
of display attributes too- e.ght colours in 
foreground or background , double or 
single height , flashing or steady, and even 
obscu re ones which changed the display 
synch ronisat ion to the American stan­
dard. 

Machine code aids 
Another popular feature was the hetp 
given to machine code programming. 
Double length OEEK and DOKE keywords 
extended the normal PEEK and POKE, and a 
function HEX$ converted decima l numbers 
to hexadecima l. To go the other way, a 
number could be used anywhere in a 
program in its hexadecimal form prefixed 
by the hash sign, and the Oric-1 would 
con vert it to decima l as required. One 
innovation was the provision of user· 

defined functions and instructklns . Here , 
you could enter code into a memory area 
and it wou ld then be used to specify a new 
Basic function (as &) or instruction (as !). 

Software and literature 
By Apri l 1983 Orie had met orders and the 
mail order side of the business ceased . 
Tansoft . Tangerine's software arm , were 
quick to realise the machine's potential 
and they released the first Oric· 1 software . 
Othe r software houses quickly followed, 
and books for the Orie owner soon 
appeared . Tansoft also published the first 
glossy magazine for the machine, 'Orie 
Owner', and included a copy with every 
Oric·1 sold . 

Colour printer 
The first Orie peripheral was the MCP40 
Colour Printer which appeared in June, at 
£169.95. This novel dev ice comprises a 
barrel containing four pens (black, blue, 
red and green) which moves over a 
cont inuous roll of plain paper to give hard 
copy of text and graphics . It uses the 
norma l Centronics connec tion, and is 
therefore suitable for use with micros 
outside the Orie range. 

Price war 
The long hot summer of 1983 brought a 
long hot price war . In reply to Sinclair price 
cuts. Orie Products included a voucher 
with every Oric· 1 which chopped £40 off 
the price of the MCP40 Printer. Free 
software from the Tansoft range was also 
included. 

The Oric·l bug saga 
Over the summer too, Orie correspond· 
ence in the press centred on users ' 
difficu lties with some Basic instruct ions 
and functions. It became apparent that the 
Oric· 1 was stricken with more gremlins 
than the average micro. Orie issued a 
dealers · newsletter with notes on how to 
answe r customer quest ions, labell ing 
some apparent bugs as ' the way our Basic 
is written'. However the ROM did contain 
some glaring glitches , as we now exp lain . 

The TAB function, used to tabulate the 
print position to a specified point does not 
work correctly on the Oric· 1 before column 
13. The SPC functkm could. however, be 
used as an alternat ive . Another function , 
srR$. when converting a number to a string 
expressk>n, places a spurious control 
character at the beg inning. This is over· 
come by stripping off the first character. An 
instruction used in high-reso lution mode , 
namely FK.L, also acts incorrectly by failing 
to upda te the HIRES cursor pos it.on. 

The Oric· 1 's print ing facilities are mar· 
red by occasional squiggles in listings. 
These occur through keyboard interrupts 
interfer ing with data sent out of the printe r 
port. Again , this is not insurmountable -
the interrupts may be switched off by a 
mach ine code call to address E6CA hex . 

Finally , among the major bugs, the ELSE 
clause of the 1F statement can give 

PULL OUT&KEEP 

unreliable resu lts. The Oric-1 has a few 
other minor peculiari ties, including a 
couple of redu ndant keywords in ROM (ie 
INVERSE and NORMAL) and conversion of 
hexadecimal data to decima l when used in 
POKE statements . 

Communication problems 
Orie released information on overcoming 
bugsth roughT ansoft'sOricOwnermaga­
zine, and more facts on the ROM were also 
promised . but little became avai lable. It is 
disappoint ing that a technically good 
mach ine was largely unde r used because 
details of its features were not made 
known. However, lessons seemed to have 
been learned with the new Atmos , as we 
shall see. For exam ple, the Oric-1 used a 
system variable to decide on the time 
delay after which to repeat a key, but 
hardly anybody knew about it. Now the 
Atmos is using the same variable , but is 
marketed with ·new user controlled auto 
repeats '. 

French acclaim 
The Oric· 1 scored a first in Sep tember 
when it received the 'Best M icro of the 
Year' award in France. The French 
particul ar1y welcomed the mach ine 's 
monitor output. The SECAM TV standard 
used in France differs from the UK PAL 
system. but many continent al te levision 
sets are fitted with RGB sockets. The ZX 
Spectrum, a long with most low cost 
micros . does not have an RGB output, so 
Orie was in a winning position. 

The Atmos launched 
In Novembe r Edenspring Investments 
took over Orie Products lnternatklna l, and 
pumped in £4m for research and product 
deve lopment. Two months later the Atmos 
was launched at Birmingham's Whk:h 
Computer? Show and Olic showed it has 
grown in wisdom and stature since the 
Orie· 1. The 294-page manual is compre­
hensive, the ROM bugs have been 
removed , the keyboa rd is professional in 
standard, and lots of tidying up has been 
done. On the supply side too, Orie seems 
to have got it right. Within a fortnight of the 
launch I found an Atmos on the shelf of my 
local retailer in Middlesb rough . 
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TV output 

A composite video signal is fed into the 
UHF modulator and a lead is provided with 
the Atmos to connect the modulator output 
toa UHF television. A set tuned to channel 
36 will normally give a clear picture. but 
adjustments can be made using the 
control screws. Low-re~utio n displays 
consist of 28 lines of 40 characters, while 
high-resolutK>n gives a 200 x 240 pixe l 
grid . 

ULA 
The Uncommitted Logic Array chip re­
places many separate logic gates. It acts 
as the CRT controller by reading data from 
the video memory map, interpreting serial 
atributes appropriate ly and sending sig­
nals along to the RGB O<Jtput and the PAL 
encoder. The ULA also handles the timing 
of the RAM chips and looks attar the 
mapping of memory addresses. 

Modulator controls 

RGB Monitor output 
An RGB (red, green , blue) DIN socket 
allows users who want a rock-steady 
colour picture to connect a suitab le 
monitor to their Atmos. This is especially 
handy when using high-resolution 
graphics. 

Two small holes on the base of the Atmos 
case give access to these screws. The 
sitver screw (RV 1) controls the bias on the 
signal fed into the TV modulator, while the 
brassscrew(CV 1 )contr ols colour contras t l"'l~---...i 
by adjusting the frequency of the colour 
subcarrier. Many TVs give a good picture 
without these screws being touched , but 
adj ustment can be necessary with some 
sets. 

RAM 
The 48K Atmos has a bank of DRAM chips 
giving 64K of memory. The top 16K of this 
(addresses COOO to FFFF hex) is overtaid 
by the ROM , but this overlay can be 
disab led by appropriate external control 
signals , for example from the Microdiscs, ..... ._ ___ _ 
allowing the full 64K to be accessed . 
Standard and alternate character sets are 
downloaded from ROM and the screen 
map follows this area , its size depending 
on whether high-reso lution or low· 
resolution graphics are in use. Page 3 of 
RAM is used for inpuVoutput. 

8912 sound 
The General Instruments 8912 chip is 
often found in arcade game mach ines - it 
is this that gives the Atmos its powerfu l 
sound facilities . Two tones of keyboard 
beeps are avai lable : high for alphanumeric 
keys and low for spec ial keys such as ESC 

Cassette port 
The Tange rine engineers who designed 
the Oric-1 and the Atmos have carried the 
cassette interface over from the Microtan 
machine. A Schmidt trigger removes noise 
on tape input and two transfer speeds are 
allowed - normal at 2400 bauds and slow 
at 300 bauds . 

and Return . Four pre-programmed sound t1••••••••••••••••••••••••••••• commands are provided in Atmos Basic . 
The other three sound instructions give a 
variety of musical and non-musical sounds 
using seven sound envelopes with up to 
three channels incorporated simul· 
taneously. A range of 15Hz to 62KHz is 
available. The input/output port of the 8912 
chip is also used by the keyboard interface. 

INSIDSTHJ 
• • • • 



Printer port 
The Oric-1 proved very popular because of 
its abihty to connect to a 'real' printer. This 
feature continues on the Atmos . A 20-pin 
socket gives a standard Centronics para­
llel interface, as used on a great variety of 
printers . The Orie MCP40 colour printer 
may be attached through this port to give 
hard copy of both text and graphics . 

Expansion port 
This where long-awaited Microdiscs will 
interface to the Atmos . The 34-pin socket 
brings a full range of data and control lines 
out to the back of the machine. By using the 
appropriate signals an external peripheral 
could be accessed using a POKE or PEEK to 
the spare memory area between hex 
addresses BFEO and BFFF . 

PUU. OUT &KEEP 
.. ~,; '' . .., . ·"'' 

Power socket 
The Atmos is powered by the combined 
13A plug and transforme r giving a 9V DC 
supply . The 7905 voltage regulator sup· 
plies SV to the board. A separate power 
supply is required for the forthcoming 
Microdiscs . 

Loudspeaker 
The hefty loudspeaker dom inates the 
board and gives a range of power 
commensurate with its size . The Atmos 
sound commands specify volume on a 
scale of 1 to 15 but most sane users rar~ely 
go beyond 1 O. 

Reset button 
This button can be depressed by poking a 
pencil throug h a hole in the base of the 
Atmos . It causes a warm start , ;etheAtmos 
resets itself but retains current memory 
contents. Thus an infin ite program loop 
may be broken into and the program itself 
is not lost. 

ROM 
The Atmos ROM is labelled Basic V1.1. 

l:lif r -~~11----Jl I This replaces the Oric· 1 ·s Basic V1.0. ROM routines have been tidied up, bugs 
cured and some extra facilities added, but 
many system variables and addresses 

ATMOS 
••• • 

remain the same. There are only two 
completely new commands , STORE and 
RECALL, and these a re used for storing and 
recalling arrays on cassette . 

6502A Microprocessor 
The Atmos uses the popular eight·bit 6502 
in common with other similar micros. 
Although a little outdated , its assembly 
language is easy to learn and use. Its 
addressing instructions require memory to 
be split into logical pages , ie blocks of 256 
addresses , wi th page O reserved for 
frequently required system variab les and 
page 1 used as the stack. 

6522VIA 
The Versatile Interlace Adaptor has 16 
registers and these correspond to the first 
16 locations of memory page three . The 
cou nters of the 6522 cater for a variety of 
system functions including timing for the 
cassette interlace , sound and printing . An 
externa l signal from the expansion port 
may disable the VIA. 
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ATMOS 
BAS le 

Here we analyse all the keywords of 
Atmos Baste from range A to E. 
These keywo,ds are, In fact, identical 

to the Onc-t 's, but changes have been 
finely wrooght in the depths of the ROM. 
and some commands work ditterently. 

ABS 
ABS returns the absolute value of an 
expression . This is the result without its 
sign. It is used whenever the size of a 
quantity is required, regardless of its sign, 
typically when companng IWO numbers to 
determine how close they are to each 
other . 

AND 
AN O may be used to link two conditions eg 
IF T>100 AHO T<20o THEN PANT "Within 
range " 
Here both parts have to be true for the 
condition to be true. It may also be used as 
a binary operation , comparing the binary 
digits ,n the numberS it Is }Oining. For each 
oorrespond1ng pair of bits it returns a 1 if, 
andonlytt , both bits equal one. ThisshoWs 
the s1m1lanty between the two uses of 
ANO. To the Atmos there is no difference 
since it stores the value True as binary 1 s 
and False as binary Os. 

ASC 
ASC converts the first cha racter 1n a string 
expression to its ASCII code. Characters 
on the Atmos are stored by means of one 
byte codes in the range 32 to 127 
according to the ASCII convention. Char­
acter codes below 32 are control charac· 
ters used fOf clearing the screen. moving 
the cursor, toggling keychcks on and off, 
and so on. In parallel with the standard 
ASCII character set the Atmos holds an 
alternate set of Prestef,styte graphics 
charac1ers These are accessible 1n 
LOREs1 mode, or bygivmg the appropnate 
CMAR command in high resoluhon. 

ATN 
The ATN function returns the vaJue of the 
angle (on radians) whose tangent os given 
by an expression. It can be used to find the 
angle of slopes, given honzontal and 
vertical measurements. 

. . . . . .. ' 

II is the only inverse trigonometric 
function in Orie Basic. 

AUTO 
An option keyword which may be 
appended to the CSAVE command, to 
cause the program to be stored on 
casse tte in such a way that it will RUN 
automatically once loaded by etOAD . A 
non-zero value in memory IOcation #0083 
indicates this . 

CALL 
CALL transfers program control to a 

specified machine code subroutine. The 
routine exists when 8 6502 RTS instruction is 
found. The Atmos manual hstsusefut ROM 
routines and addresses in Appendix 9 . 

CHAR 
The CHAR Instruction is used to place a 
character on the high resotuUon screen at 
thecurrentcursorposition . Thecodeofthe 
character has to be specified together w,th 
parameters showing whether loreground, 
background or inverse is required , and 
whether standard or alternate characters 
should be displayed. For example: 
CHAR 85,o, 1 d~ays 'A ' in foreground 
colour. 

CHR$ 
The CHAS function returns a single charac­
ter from its ASCII code. The function is 
particularty useful for producong charac­
ters outside the normal pnntad dlaracter 
set. When a code in the range t 28 to t 51 is 
printed, it Is interpreted as an attribute 
character: its highest bit is first removed 
and it then specifies a display attribute 
such as a foreground or background 
colour. 
For exam~e PRINT cHAS (129); ··BCJLL" 
displays BULL in red foreground cok>ur. 

CHA$ may also be used in LPRINT 

instructions to send special characters to 
the printer. 

W~h the One MCP-40 Pnnter many 
such control codes may, of course, be 
used to alter character size or give 
graphical commands. 

CIRCLE 
CIRCLE draws a circle of specified radius 
centred on the current posotoon on the hogh 
resolution screen. Since the pixels on the 
high resolution screen are nol symmetric­
al!, the circWs actually appear as ovals. 
This is inherent to the Atmos. and not a 
bug. The PATIERN instruction can be used 
to vary the layout of the bnes woth which 
circles are drawn. 

CLEAR 
CLEAR sets the value of all numeric 
varia~es to zero and all character vari­
ables to null. RUN also has this effect. 

CLOAD 
Used to load a file from cassette tape. The 
Atmos has a much more powerlul version 
of this command than its predecessor. 
allow,ng appending and venty,ng of files 
The append fac,hty requires a ",J" clause 
and causes a program file from cassette to 
be joined to the end of the program 
currently in memory. However the mod· 
ules are not merged- the line numbers in 
the program on tape must be higher than 
those in the current program. The verify 
option requires a ··, v'" clause and enables 
the user to check whether a fole has been 
cSAved correctly. 

A report on the number of venfy errors 
detected appears on the screen atter the 
operation . 

Improvements have been made on the 
level of messages given when CLOAO is 
executing. 

Whenever a file isencounteredon tape , 
its name is shown at the top of the screen, 
togetherw,tha Bore labef- Bondocatesa 
Bask: program while C stands for a 
machine code file. 

The proven Tangerine cassette inter· 
face standard continues its retgn on the 
Atmos: a fast mode (2400 bauds) is the 
default whole slow mode (300 bauds) can 
be invoked by ",s" at the end of the 
command. 

Program or file names can be up to 
seventeen characters long and can in· 
ctude special characters as well as 
alphanumerics. 

The 'Load Aborted' message may 
appear in the mkkile of a CLOAD: this 
usually means that the volume level on the 
cassette recorder is too low. In contrast , 
lines of ··uuu .. •· in a listing attar ClOAO 
has been executed usually indicates too 
high a setting Often the volume level for 
successful loading is very sensitive in fast 
mode. 
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CLS 
CLS clears the screen in any resolution 
mode. It does not affect the PAPER and INK 

colours, but other serial attributes are 
cleared out. Note that CTRL L has the same 
effect in immediate mode . 

CONT 
Restarts the execution of a program after it 
has been stopped. coNT can be used 
effect ively in program debugging. A prog­
ram may be interrupted by CTRL c, values 
of significant variables can be exam ined 
usmg PRINT in 1mmed1ate mode, and then 
CONT ca n restart the program. 

cos 
cos (a) •s a tngonometric function whtch 
returns the cosine of an angle whose value 
in radians is given by ·a·. Together with SIN, 

the function may be used to express 
grapnh1cal points in terms of polar coordtn· 
ates ie x • r cos a and y = r sin a . This 
means that the geometry of circular 
shapes can be easily displayed in high· 
resolution displays. as shown in the 
example program. 

CSAVE 
Used to store a program or memory block 
as a file on cassette tape. To save a 
program , thecs AvE keyword rs fol lowed by 
the program name , with an optional 
",AUTO"' if it is to run automaucal ly once 
loaded, and a ··.s .. if slow saving mode1sto 
be employed. A memory block is saved by 
naming 1t and spec ifying its start and end 
addresses in the CSAVE command. Low - or 
high-reso lution pictures may be stored by 
this method. since the data and attributes 
of a display lie in the same contiguous ti le. 

When AUTO is used it causes a non-zero 
value to be placed in memory locat ion 
#0063 as an indicato r. The fllename 1s held 
in a block starting at address .#ooos, and 
byte #0001 ind ica1esfas1 ( = O)ors low( = 1 ). 

CURMOV 
CUAMOv x.v,F moves the cursor on the 

high resolut ion screen relative to its 
currentpositionbyXonthe x-axi s and Yon 
the y-axis. F stands for the FB code and 
produces an effect according to 

F - O background 
= 1 foreground 
= 2 inverse 
= 3 null 

If the cursor is moved out of the range o to 
239 on the x-axis orO to 199 on the y-axis 
then this gives an ' Illegal Quant ity Error' . 

CURSET 
cuRSET is a companion to cuRMOv and has 
a similar formal. However instead of being 
a relative cursor move 11 sets the cursor to 
an absolute position (X ,Y) on the scree n. 
When the high reso lution instruct ion 1s 
executed the cursor is automatically set to 
(0,0) . Clearly many high resolution prog ­
rams do not require drawing to start at th is 

point , so CUASETis used to initially pos ition 
the cursor. Subsequent ly the instruct ion Ml 
used whenever an absolute cursor setting 
is needed. Typically, this is when charac ­
ters are to be displayed using CHAR, or new 
parts of the disp lay are to be drawn . In lhe 
examp le program cuASET moves the 
curso r pnor to drawing a circ le centred on a 
given po int 

DATA 
As in all dialects of Bas ic, DATA 1s always 
used in conjunction w1th the READ mstruc · 
lion. to define constants to be assigned to 
data names 1n the READ. However Atmos 
Basic is very flex ible in th is area. 
Constan ts may be numeric (including 
hexadecimal and E formal) or string. 

String constants need not be enclosed 
in quotes unless they contain required 
leading spaces. Witho ut quotes, leading 
spaces are ignored but trailing spaces are 
not If there is a nu ll item ,n a oATA 
instruc tion 1e two commas together, then 
the respective vanab1ew ill be set to zero 1f 
it is numer ic or null if it is a strmg. 

The Atmos maintains a pointer showmg 
the next data ,tern to be read: this 1s set to 
the beginnmg of the first DATA instruction 
when a program is AUN and also by the 
RESTORE 1nstruct,on. If a program attempts 
to READ more data items than are ava ilable 
then an 'Out of data ' error occurs . 

DATA 1s not very eco nomica l in its use of 
memory , data thus occur ring both in the 
program area and the data area of 
memory , but 11 is convenien t . Commonly 11 
is found m programs lo in,11ahse arrays or to 
list values to redefine characters . 

DEEK 
DEEK re turns the value of the double-length 
integer m the pair of bytes starting at a 
specified addre ss. The first byte of the pair 
is considered to hold the low -order half of 
the integer and the second byte has the 
high-order half . Thus if byte 1 holdsn1 and 
byte 2 holds n2 then the oEeK function 
gives the vaJue (N2· 2se)+ N1. DEEK may be 
used to examine system var iab les whic h 
often span two bytes. For example , PAINT 
OEEK ( 1se) reveals where the data area ot 
memory starts . 

DEF 
The OEF instruction has no directly notice­
able effect - 11 simply defines . It has two 
uses. defining numenc functions and 
defin ing the start of a machine-code 
routine. OEF FN v(w) = x defines a numeric 

PULL OUT &KEEP 

function of the name FN v. wtth argument w. 
The expression x should contain w. The 
argume nt cannot be omitted . and there 
can be only one. The expression can 
contain data-names other than the argu­
ment but this is not recommended. 

OEF USA ca n define the starting add ress 
in memory of a mach ine-code subroutine 
which w, 11 be called by the usR function. 

Whenever an expression occurs fre· 
quently 1n a program and 1t 1s based upon 
the value of one argument , it can be 
rep laced by a function . A common use of 
OEF FN 1s for the gener ation of random 
numbers. since these are often required 
between one and a given integer. For 
examp le to ge t a random number between 
1 and 100 define the funct ion as · 
OEF FN R(N)=INT (RNO (1)°N)+ 1 

DIM 
As usual the OIM mstruct 1on allocates 
space m memory for arrays. These may 
have any valid name . real or integer or 
character. There is a ma ximum o f 255 
dimensions for an array , and the size of 
dimensions ts hm1ted only by the amou nt of 
memory available. Subscripts may start at 
O. Arrays need not be dime nsioned 
providing they do not have more than t 1 
elements . 

String arrays have strings rather than 
jus t individual characters as their ele­
ments. and these stri ngs need not be the 
same length. Once the size of an array has 
been set by a 01M statement it may not be 
redefined - otherwise the 'Red1men· 
s1oned array error ' results . Arrays are 
stored in memory 1n an area 1mmed1ate ly 
following that used for single va lues . An 
und imensioned array always has eleven 
slots allocated for it in memory , so this 
usef ul om ission can be was teful on space . 

DOKE 
The DOKE instructio n places a two-byte 
intege r 1n the pa ir of bytes starting at a 
given address. The high order half of the 
integer is put in the second byte and the low 
order ha lf 1n the first. Thus DOKE is the 
reverse o f oeeK, and correspondingly can 
be useful for altering system var iables. For 
example a Basic program may be UST· 
protected by: 
DOKE #OOtB, #F420 
Once this has been entered the Atmos will 
always clear its memory when a program 
ends - an excellent way of protecti ng a 
program from curious users . 

DRAW 
DAA.w x.v.F draws a line from the current 
cursor position on the screen to a position 
X further away on the x-ax,s and Y further 
away on the y-a xis, with an FB code of F. X 
and Y are thus relative coord inates. If the 
instruction attempts to draw a line outs ide 
the x range 0·239 or they range 0-1 99. an 
'Illegal Quantify Error' is flagged. The 
PATTERN instruction ca n be used to give a 
different layout to the lines drawn . 
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EDIT 
The Oric-1 manua l was never too sure 
whether this command existed or not -
the first provisional manual included it. bul 
wrongly explained its use , whi le the final 
manual omitted it Perhaps Orie realise 
that their editing commands leave a lot to 
be desi red . 

In fact, EDIT is used 10 bring a copy of a 
program line to the cursor position. pnor to 
editing. To subsequently alter a line the 
cursor movement keys are used to 
position the cursor on the appropriate 
characters, and these are then sent to the 
Atmos 'sinputbuflerby c rn LA. Alternative ­
ly new characters can be typed in. Once 
the line has been correctly typed, Return 
enters it into the program memory area . 
CTRL x can be used to cancel a line , while 
DEL can be used to delete individual 
characters. Insert ing new characters into a 
linP-is messy but possible . 

ELSE 
The ELSE keyword provides an optional 
clause in the 1F instruction. The prob lems 
found in using concurren t IF·THEN·ELSE 

instructions on the Oric· 1 have been 
eradicated on the Atmos . 

END 
The instruction causes a Basic program to 
stop . it is identical to STOP except that it 
does not cause the Atmos to display a 
message showing at wh ich line the 
program halted. 

EXP 
EXP (x) returns the value ex where e is the 
Napier ian const ant or exponential. The 
function LN is complementary to EXP , and 
the two can be used as log and antilog . For 
example if you want to find the fifth root o l a 
number N then EXP ( LN(N),s ) will give the 
right result. 

EXPLODE 
Produces a predefined sound of an 
expklsion . For several repeated explo· 
sions a WA IT instruction must be included 
between them . otherwi se a contin uous 
noise resul ts . 

NEXT WEEK 
WecontinueourlookattheAtmo sandOnc· 
machines with further keyword descnpt1ons 
and a glimpse of One peripherals. 

Contributo, BobMaund r 
Cover and inside photos: Mom ea Curtain 
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10 HX=235 :HY=1 95 : LX=20:LY=5 
100 HIRES:PAPER0 : IN K6 
110 GOSUB 1000:REM Title 
120 REPEAT 
130 :PRINT "0) Circle or 1) Rectangle" 
140 : GET K$:N =ASC(K$):N= N AND 1 
150 :ON N+l GOSUB 2000 , 3 000 
160 :PRINT "Ke y S to stop, o ther to co 
ntinue" 
170 :G ET t<$:FINI SH=(K $=" 5 ") 
180 UNT IL FIN IS H 
190 STOP 
100 0 S$=''Cir c les & Rectangles '' 
1010 CURSET 60,0,3 
1020 FOR K= l TO LEN( 5 $) 
103~> C=ASC <MID$ (5$. K. 1 ) > 
1040 CHAR C.0.1:C URMOV 6,0 , 3 
10 51:) NEXT K 
10 6' > RETURN 
2 000 REM Ci rcle input 
2 010 REf'EAT 
2 015 :PING:PRINf:PR!Nl 
2020 : INP Ul "Enter ce ntre f-< raid 1 Lt s < X. 
y. R) " ;ex' CY' k 
2 0 25 : INPUT "Ink (8 - 7) ": I 
2 8 3 0 :GO SUB 25MI:) 
204(> UNT I L OK 
2 0 50 RETURN 
2500 REM So lid circle 
2 5 18 OK=(CX >=LX+R )AND(CX <• HX- k) ANO<CY> 
=LY+R) AND<CY<=HY-R) 
2 520 IF NO I Ok I HEN RE 1 URN 
253 0 I = ( I AND J> 
25 40 CURSEl CX-6-R,CY-R .3 : ~I LL 2 * R, 1 , l 
25 50 CURSE T CX.CY,3:FOR C=l TO R: C IRC L 
E C, 1:Nc.XT 
256 1:> RE"I URN 
3 00\j Rectangle input 
301 <.1 HEPE.A I 
3 <31:0 : PING : PR!Nl: PRINl 
3 0 2 1:> :INPUT "Enter t op l ett and side ( 
X, Y,S> ";SJ<,SY,LS 
3025 : INPU T 11 Paper ( \j - 7) "; P 
3 <:,31:) : GUSUB 35 0(1 
3 (>4<3 UNTI L Ok 
3 050 REl Uf\N 
3 500 REM Re c ta 11ole 
3 510 OK=(SX )= LX >AND(SX <= HX-LS)AND< S Y>= 
LY) AND(SY <= HY- LS > 
3 5 20 I F NOT Ok THEN RETURN 
3 530 P=<P AND 7)+ 16 
3 540 CURSE T s x. sY , 3 :FILL LS ,1 ,P 
355 0 RETURN 
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Simon William s tools along nicely with this collect ion of useful BBC programming aids in Eprom. 

Several program~ arc availabl e for the 
BBC mi cro on Ep rom at 1he momen t. 
but few des igned speci fically with the 

Basic programmer in mind. Toolkit p ro­
vides a number of utilities useful in 
program cons t ruction and remedies some 
shortfalls in Aco rn's software. 

Features 
The Tool kit Eprom pro vides 17 new 
commands. accessible to Basic and some 
valid for use within a program. In ad di tion . 
aids are provided for program develop­
ment in the !ihape of a full M;rec n editor and 
a num ber of search. display and/or replace 
rou tines. The error checking facilities of 
the BBC machin e are improv ed and 
various colour codings. arc introdu ced to 
improve on-screen li!itings. 

Presentation 

In use 
For anyone who has added previous ROMs 
to their micro. the inser tion of the Tool kit 
Eprom will be very stra ighfo rward . Re­
mo val of t he top half of the comput er's case 
and the keyboard rcveab two or three 
spare ROM socketso n t hefrontrig ht of th e 
main circ uit board. The chip is simply 
plugged into one o f these . 

If a ll is well after follow ing the full 
instruction s t he Eprom will signal its 
arr ival in response to the • 11ELP command 
by displayi ng its ve rsion num ber on­
sc:ree n. Toolkit"s com mands ma y be listed 
using 'JIELPTOOLKIT an d .,,n p INFO will 
display the i,,ettin gs of cer tain syst em 
variable s. 

All Too lkit co mmand s are preceded 
with an as terisk . Some o f these may be 
ident ica l 10 comm an d names used by other 
ROM packages so. to ove rco me any 
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con fusion that might be caused to the 
operat ing system. the Too lkit co mm ands 
ma y also be suffixed with a ·n· For 
example, both 'c11rcKs and 'uc 111:c Ks 
will perfor m a byte-by-byte co mpa rison of 
a file recorded on cassette or disk wit h o ne 
resident in memor y. 

Other useful commands which recti fy 
defic iencies in t he operat ing syste m in­
clude · ,=RFT. whi ch lists l'AGI:, TOP, 

LOMEM and ,u, 1FM and calculates the 
amo unt of free memory ava ilable, 
*MtROE. which allows two files to be easily 
merged togethe r into memory. *RECOv­
H. , whi ch att empts to intelligently recover 
a 'bad program ·. and *RJcNUMBER. which 
permits renumbe ring of selected sections 
of a progra m . 

T he •o :-,i command (co unte ract ed by 
·o~). produ ces error messages in red. 
comment s in cyan and other info rmation in 
a va riety of colou rs. It also invokes a speci al 
e rror hand ling rou tine which repo rts no t 
o nly the e rror and its line number . but also 
enters Too l kit"s screen editor and moves 
thecurso r tothe Jikely)X)~ition of the error . 

Th e scree n ed itor allows th e use r to 
insert or rep lace state ment s anywhere on 
scree n. without having to use COPY as in 
normal cases. Th e down cursor ke y will 
produ ce success ive lines an d sc roll the 
program up the sc reen . A valua ble 
advantage has been missed he re, as the up 
cun,or key lists the program backwa rds up 
t he scree n. rath er than scroll ing the wh ole 
prog ram downwards. A la Wordwi se. This 
wou ld have improv ed th e edi to r no end. 

The *t..rm com mand enter s a separat e 
sub program which offers anot her nine 
useful facilities. Each of these may be 
ca lled thro ugh the UT I 1..s menu or by callin g 
*uT 1Ln directl y. where n is the number of 
the ut ili1y. The utilit ies arc as follows: 
I String searc h : listsal l linesconta iningthe 
requ ired string . which will be highlighted 
in cyan. 
2 Searc h and re place : perfor ms a string 
searc h . but also replaces all occurrences of 
the stri ng with a speci fied altern ative. 
3 Move lines : tra nsfers a sect ion of a Bas ic 
program to an alterna1ive locat ion . The 
program will not be renumbe red . so the 
line numbe rs will be ou t o f seq uenc e. 
4 List procedu res and func tions : lists all 
lines con taining DE FPR OC or DFFFN . 

S List A % to 2%: disp lays the co ntents of 
all the reside nt integer vari ables . 

6 List ot he r nume ric variables: displays all 
ot her variables used in a program. 
7 List string var iables: as 6 hut for str ings. 
8 List arra ys: as 6 but for arra ys. 
9 C hange edit rang e: limit s t he actio n of 
UTILS I an d 2 to spec ified line s of a 

O the r comman ds within Toolkit allo w 
the pack ing and relocatio n of a program. 
the use of NFW and 0 1 D within it and t he 
saving of a text or graph ics screen in any 
\10 01:. . 

Reliability 
Th e utiliti es within Too lkit seem very 
robust and the pro vision of the optional ·o· 
suffix should avoid any co nfu sion when 
usin g the progra m with other ROMs . 

RATINGl/51 
features 
Documentation 
Perfonnance 
Usability 
Reliability 
O.orall Value 

Verdict 
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Would-be programmers of adven­
tur es should welcome th is util ity 
with open arms. T he Quill is an 

adventur e generato r - you suppl y t he plot 
and it p roduc es the finished program. 

Objective 
One admirabl e objective only: to take 
away m uch of the pain. drudgery an d 
complexi t y involved in programming an 
adventu re. You still have to provide all the 
detail s such as plot . \ erbs. objec h and 
actio ns but. U!!ing 1he info rma1ion you 
feed it. The Quill will gene rate a working 
program . 

Presentation 
A neatl y typed 52-pa ge instruction ma nual 
comes with the ca<.;scttc, ·n1e fir st 20 or so 
pages are a tuto rial. dc,oted to gell ing you 
starte d with the sy!!tem. the remainder 
de scribing in detai l the facilit ies provided. 
It is esse ntial to read and unders t and th e 
tuto rial befo re alt empl ing to use the Qui ll 
seriously. Part s or it arc fairly compl icated . 

In play 
Th e Qu ill system consis ts of thre e co mpo· 
nent s: 

e A database which you bui ld up. This 
will co ntain all the informat ion such as 
vocabu lary , events an d movement tab les 
nec essary for playi ng the adventu re . 

• An int erprete r . the heart or the 
system . which u..;es the d ata base and 
exec utes the adventu re . • 

e An edito r . allov. ing you to set upa new 
database o r mak e ch an ges to an existi ng 
on e. 

On loadin g the program. The Quill 
'ii confronts you with the edit or' s main men u . 
~ at first sight a formidable list of IS opt ions. 
ci!i Howev er , man y are fairly easy to under -

ll 

~tand and use. The simpler op tions includ e 
saving . ver ifying and loading a da ta base. 
changing bo rde r. paper and ink colo urs. 
finding out how much mem ory is available. 
ret urn ing to Basic . and saving and verify­
ing a comp lete adve ntur e of dat aba se plm, 
in1erpreter. 

Most o f t he ot her main option s have 
sub-m enu s which are fairly similar in 
content. Th ese sub-m en us normally allow 
yo u to amend. dele le and insert entrie s. 
display them all on sc reen or ha\ C a 
permanen t record by using a p rinter. 

All words. messages. actio ns and events 
a rc given a number t o be used bot h by you 
and the interpreter for quick reference 
pur poses. One option hand le, the par t of 
the data base deali ng with the adventure's 
vocabu lary. 1 le re. all the verbs an d noun s 
that will be recognised by the final 
adventu re are stored. Synonym s can be 
used. bei ng t ied to the main word by use of 
the same number. So m, 1 andT AKF might 
bo th be wo rd number five. 

01her options cover messages to be 
out put by the ad\ •entu re. t he descrip t ion of 
eac h roo m or location. and th e name of 
eac h objec t (suc h as key or lit to rch) and 
their initial where abou ts (roo m number . 
al ready being carr ied or not yet exisli ng). 
As an examp le of the latter. the lit to rch 
exists onl y" as a to rch until. say. it is 
switched on . 

1"h.e movem en t tabl e lets you se t up the 
paths between loca tions using the usual 
N.s. E.w.u,1> direction s co upled with the 
location numbe r . For exampl e. if the only 
exi t from the kit chen (room I) is nonh to 
the hall (2) and west to th e garde n (3), the n 
the entry against the kitchen is simply 
>-:2WJ . 

The heart or t he databa se is the even t 
table, where co mmands can be linked to 

conditio ns and actio ns. Fo r example . G E1 

IIAT (hat havin g vocabulary refere nce 
numbe r 6) could be set up as GET o O K 

which would signify that if the hat was 
present a t the current locatio n and was not 
already in the possession of player, it could 
be picked up. 

Or you co uld link the comman d 'ION.CH 

orr with the conditi on that the lit to rch 
must be present (P Rl"":.SC:"fl 1), t he action 
being that th e lit torch i,;, replace d by the 
unlit torch (SWAPO I OK). 

The conditi on,; ca n also reference an) of 
33 status nags: some are reserved for 
special purpose s such as keeping count of 
t he num be r of objects carr ied or whether it 
is light or dark. The rest may be used as you 
like . 

There arc 15 conditio ns and 26 actio ns 
allowed by the int erp reter. Whi le thi s 
naturall y puts limitat ions on 1he scope of 
the finished pro gram. ther e are e nough 
there to keep most adventure writers 
satisfied. 

Condi tions includ e whe1her an objec t is 
prese nt or ab:,,ent fro m lhe current or a 
speci fied location.or whet her a na g is zero. 
non -ze ro. less th an. greater than or equal 
tO a speci fied number. 

Diagnostics 
Acti ons cove r taking an inven tory. 

sav ing and rcloadinga game-state. displliy­
ing a me ssage. des t roying o r creating an 
ob ject. sett ing. clear ing. adding or sub ­
tracting nags. and man y oth ers. A comp re­
hensive selection. in o ther words. 

On e excellent featu re Jets you test t he 
adventure as you build it. Opti o nal 
diagnostics are ava ilabl e to le t you know 
the contents o r all the st atu s na gs at eve ry 
move. Th is facilit y takes a lot or the pain 
an d effon out or deb ugging an adventure. 
Wh en you save lhc comp leted adventure. 
it can be loaded and run by itse lf. just like 
any o ther progra m - everyt hin g it ne eds is 
al ready built-in . 

When you·ve created an adventure. it's 
yours to do with a1-you like. All Gilsoft ask 
is tha t you includ e an acknowledgement to 
The Quill in t he completed adventure . 
More than generous. I would say. 

G ilsoft a lready has Diamo nd Trail. 
crea ted by I he Quill system. on the market. 
Fairly straightfo rwa rd, it involves a hunt 
ror the Sincli"·e Diamond. Quite enj oyable 
in it s own right and worth buying just to see 
what a finished Quill produc t looks like. 

Verdict 
An extre mely valuable utility: t he best 
answer yet to the adven ture writ er's dream 
of pain less programming. -

RATING (15) 

f eatures •••• 
OocumentattOn • •• Perfom11nce ••••• llslbllity •••• 
Reliability • •••• 
0¥er1II nl ue •••• 
..._ Thc0uill .,._ 48K Spectrum "*1e 
£14.95 ........ Gilsoft ,GlamorganTcl: 
<M~736369 F.,... Casscuc ......... Machinc 
code ..., ......... None MNt: shops. 
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Everything·s remotely possible 
with Telemod 2. At around £84 

Tele mod 2 rakes yoJ and your micro into a whole 
new world of possibilities and opportunity. 

Take Prestelt for example. For news. travel and 
holiday information. Teleshopping. Homebanking. Telex. 
and CitiService financial information. 

Or explore Micronet 800. 
where hundreds of free games are 
yoursforthechoosing.aswellasan 
ever -expanding range of educational. 
household and business software. 

Take advantage of electronic 
mail by exchanging messages 
and programs with other users­
anywhere in the wor1d ! 

The Telemod 2 from OEL 
(Europe·s largest volume 
manufacturer of modems) uses 
advanced IC technology to bring 
universal communications with 
enhanced reliability- at a down­
to-earth-price. 

To make the most ofTelemod 2. we offer a 
comprehensive choice ofviewdata communications 
packages for popular micros such as BBC. Apple II. and 
IIE. CBM 3CXXJ. 4CXXJ. & 8000-64 and Tandy Models 
I & Ill. These packs contain appropriate :nterfaces and 

software. any necessary 
connectors. and full instructions. 
Prices range from around 
£15-f.60. 

With Telemod 2. you can 
simply tum the remotest 
possibilities into reality. Just return 
the completed coupon first. 



W nte your own machine rode advmturet 

Without.,,, lna,,f«fse of macl.in. rode wlu1-

mE QUIU ;. , -;.,. - ... t.y ,.,;,,- ... ...dun., ,..Jc wl.;J, .Dow. 
~ J.. """" ~ •• ,-!- lusJ,__.I -i.... ,..Jc 

-i.-.... ol "'!"'*,..i., •• --, ...il.l.k .. J.. - ...i-. 
,,., i......us< ol ...i... ....i. ..i...- . 

- U,i.n5 • - ..J«tion ,.,.._ you -y Cttllte well ow,r JIOO loc..ic-. 
J-,;I., ... _...., ............... 8 ""'- .k. . y OU...,~ fill .i.... 
..;J. .i.;.... ...., ,...i,i.... ol.,..., J.o;... H-..s , ... .J .,..., ..i.-..,. 
.,.,.-,.L«...l..,..--..;J._.,_,_..;J.J..- ... ol- . 

A Po" lo...J ..i.-... -, I.. .....I •• ..,.. lo. I..u ...,.i..... . 
- WI... you lu.. done ,.11(£QUIU will ,Dow 1 ... •• pnxi-, "'f"f ol 

1°"' ""-·~ wl.;J. .,;II =~ of ,I.. -...QUIU ,d;,M, 

60 Ju, 7°" -r r ~ . ._,lo your fnend.. 
mEQUIU;. r...J.d ..;J., ....U ,...,;J ........! wl,;J...,.......,., 
-,«t of ill.- in wntin5 ~ 

FOR THE 48K SPECTRUM AT £14.95 
Now available in larger brancha of W. H. 
Smith, Boots, John Menzia and from many 
computer shops nationwide, or dir«t /ro m us 
by post or ttltphone . 

SAE for full d<tails of our rang< . 

Dakrmqllinswdc:ocno . 

CILSOFf 
JO H..wthonl Roed 
a.....,. 
Soot>G_. 
CFULE 
9(- ) 732765 

Credit Ca rd Order tine 
Pf:non.Hymmmcdfor24~ 

tl02224 1361 Ext4JO 

re,,.. MAR(:11 17 1~ 



COMMODORE 64 
Stalk the 
hawk 
..._M egahawk.,.._ 
Commodo<e 6' "'1oo£6 .9S 
,...._, Big G. BirchaU Moss 
HaJI. Ha1herton Nan twich 
Chc,hire . (<1270) 811948-
Casscuc UIIIIPIII machine code 
..,,.._N onc ..... Mail 
order/Retail. 

If you like zap up and avoid·the· 
obstacle type games. this is 
among the best. II even has a 
dcmonst ra1ion mode to show 
you the different levds . 

Objectives 
You control a white hawk and 
destroy the multitude of other 
hawks descending upon you. 
The game has six levels. each 
lasting a set time (shown at 1op 
left of screen). Point s arc 
ga ined for just evading the foes 
and extra poi nt s for de!!ltroyi ng 
them wi1h your missiles. laser. 
bombs or whatever they are. 

Each level is harde r and 
faster and for finishing the sixth 
and final level you add one 
hawk to those remaining out of 
the original three . The game 
then automatically resrnrts and 
appears to be exactly the same. 

In play 
The game is loaded from cas· 
sette with the usual s 1m ·T and 
M.UN/s- 10 11. Should you wish to 
see the demo nstratio n you en­
ter roKr "112, s.1 before loading 
the game. This gives th e game 
less time on each level. making 
it easier to survive long eno ugh 
to see the demonstration. Why 
not just have a demo mode with 

SS 

an op1ion a1 the beginning? 
The soft ware company also 

said an easier , but lcs!<i exciting. 
way of see ing all six leve ls i:,, 10 
survive the first level and move 
the player to top centre of the 
screen. The y were right: the 
player evade s all the foes and is 
left sitting while the game plays 
itself. 

There arc no keyboard con­
trols for this game . It requi res a 
joyst ick in port two. so all those 
without a joyst ick can stop 
readi ng. Having said that. the 
game is ve ry responsive and 
extremely fast. It is no easy feat 
sur viving the first th ree levcb 
(pr oviding yo u don'1 cheat) . 
Th e levels vary from hawks 
atlac king head-on do wn a tun­
nel (level 1). attack from all 
sides in o ute r space (level 2) and 
auac k from all sides including 
behind (other leve ls) . 

There were no loading prob­
lems o r any othe r technical 
probl ems. This is Big G ·s first 
game and 1he programming is 
excellent. The game make:,, 
good use of sprites and co lour 
and also ha!<. fair so und effects. 

Verdict 
In favour of th e game is its use of 
the 64"s facilities and the speed 
and response time. Agai nst it is 
the fact that it is along a path so 
well-trodden that it see ms to be 
sinking. Tho se who like stan­
dard arcad e games will love 
t his. One more if you'r e a 
co llector and lover of the arcade 
game without frills. 

RATING 
Llstiqappe 1I 
Play•bilily 
Useofmachine 
Oteralh 1lue 

Kfflnllorsin 

Warz 
and all 
.... Mcgawan .,.._ 
Commodore 64 ,.._ £7 .50 
........, Paramount Sortwarc. 67 
Sis:hopton Lane , Stockton. 
Cleveland, .... Cassette 
......... Machine code.., 
....... Nonc ..... Mail order/ 
retail. 

Wh en deali ng with ver!<iions of 
th e old arcade classics there arc 
two approaches: make them as 
faithful as possib le, or jazz 
them up almost beyon d recog­
nition . With Megawarz. Para· 
mount has chosen the latter 
course and come up with some· 
thing rather more than ju!<it 
another Asteroids \lariant. 

Objectives 
Your space ship is on the out er 
edge of 1hc solar !<iy:,,tem and 
your mission is 10 retu rn 10 
Eart h. fighting al iens on the 
way and pickin g up hitch-hiking 
astronauts if you can . Success­
fully defeat the wave:,, of 
marauding spaceships and you 
warp inward . plane t by planet. 

In play 
After load ing you are presented 
with a muhicolou r title scree n 
and a tunefu l cla~~ical theme . 
Here you have the option of 
alte ring some of the factors 
including difficuh y level. how 
many ships you get. and at what 
level you receive a bon us ship. 
Then it's on with t he slaught er. 

Thr o ughout. Bach's Tocca t a 
plays consta ntl y. an excellent 
renditi on but wear ing on lhe 
nerve s eventually. You have 
the choice of tu rni ng off the 
sound but then you lose the 
laser and explosio n effects too. 

If you've played Aste roids 
you' ll quickl y get the feel of 
Me gawarL. Using joyst ick or 
keyboard you can rota te your 
ship through 360 degrees. 
simult aneousl y whizzing about 
the screen. ll cre. thoug h. you 
bounce off the sides (no wrap · 
around). An occasio nal as trp· 
naut appear:,,and if possible you 
sho uld pick him up. 

Destroy the three enemy 
ships and you go on 10 a bonm, 
phase where it's a race agaim,t 
t ime tooollec t ano1her bunch of 
a!<ilronaub but if you tak e too 
lo ng they mutate and come for 
yo u with a vengeance. Sur\live 
up to this poin t and you get a 
liule graph ics display of your 
ship zoomj.ng off to Pluto. 

After th i!<i there's more of the 
same with aliens of different 
~hapcs and sizes and you must 
destroy increas ing number,;; of 
waves: two to get to Neptun e. 
three to Uranu s and s.o on. 

The alie ns change :,,pecd and 
!<ihape and arc of the kamika ze 
variety. Graphic s are above 
average and 1he soun d is su­
perb. Keyboard controls are 
sens ible though you really need 
a joystic k to get the most from 
ii. and there's a hall of fame 
which plays the 1812 Overture 
complete with exp losions as 
you en1er your name. 

Verdict 
Apa rt from the obvio us que:,,­
tion o f how much of thi s sort of 
thing the market wants or 
needs. there are no grounds for 
criticism. If you like thi s kind of 
gamey ou·111ove Megawa rL. 

RATING 
Llstiq1ppe1I 

Play•bilily 
Ute of machine 
Orerallv1lue 

Pete, Wolloek 
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• • ••c _ _..,_ . ..... __ ·-~-"' 0 H.UR G. .. . .... . . • o ... - ...... . 
..,..,.::::.":.:~-•va l....,.to __ ._, .•• 8 =....., .. 

To ,..lfyflre- Imagination, H.U.R.G. lncludH +• B ~.:"" .... '.: 
lllreeready 0 to-playt-1-t1ona....-..-a, +• Bo....-.. 
--using H.U.R.G. + """5Y • c . 

Design 
•• a Garr,e_ •• • TOTAL 

+ I enclose rrry O cheque WN +• 0 rooneyorderfo< 

~ eaooc, ... ·::::--~-::.. 
t Each mon th up un UI Ap ,i l 30 1984. t h,ee p<lzes • • + + + + + :;: ,;,; 

will be awarded every m onth • 
for t he be st games of the month + + 

At t he end. the best game wi ll win + 
a grand prize of CJ.OOO • + ~ 

YOU cotlld be a famous games + + 
deslg ner! Every en trant has the + 

o pportunity of be ing published by • + fPciii'3 J 
Melbourne House and + 
earn ing royalties. + 

Detai ls of the compe t it ion + • 
are available with + + ~ 

H.U.R.G. • -· 

Access o rde rs ca n be te lep honed throu gh o n our 24·hour ansafo ne (0 1) 858 7397. 

. . eo 



Pop out 
for a bite 
.._ Castlc:ofDoomS,... 
Dragon 32Pnrot£6.50.........,. 
Paramount Software. 67 Bishiplon 
Lane .Stoc kton .Cleveland. Tel : 
0642604470,..... Cassctte 
UIIIIMlt BasicO..- ....... None 
Ollllltl Mail orckr . 

I-I ere ·s one for the garli c·lovers. 
a graphics adven tur e where yo u 
have t o sec off yet another 
vampire lurkin g inside yo ur 
Drago n . 

Objectives 
You start in The I louse of 
Doom, and if you gel out of 
there you move to Doom 
Town. which in turn may lead 
you to The Castle of Doom. the 
home of Count Doom. 

In play 
After a few word s of introduc­
tion you're shown your start ing 
loca tion. a simpl e three­
dim ensio nal drawing of a room 
with a window in one wall . 
doors in th e ot hers. and a lad der 
leading up somewhere. You 
press the space bar to remove 
the picture and give you the 
text, wh ich tells you the poss i­
b le exi ts and what yo u can sec. 

It doesn ·1 take much moving 
about to realise that the 27 
locations in The House or 
Doom are basica lly th e same. 
but with doors and windows in 
differ enl places and the addi · 
tion 01 an objccl or a ladd er up 
or down. You ab,o soon work 
ou t that there arc three noon.. 
with eac h Ooor being nine 
rooms in a 3 x 3 block . 

Nor does it take you very 
much longe r t o discover how to 
get out or t he one b locked exit 
in the p lace. T yping IIELP 
vi rtu ally tells you wh al to do. 

Doom Tow n has 36 loca · 
ti ons. but th ese too arc a ll very 
sim ilar , be ing rows or houses 
sligh tly rearranged to t ake 
account of the d ifferent exi t s 
eac h time. He re yo u might 
come acrO!:I!> objects like rings . 
cloaks. crosses and garlic. 
tho ugh t hese aren ' t depic ted in 
the grap hics. just in t he te xt. 

A simp le map e nable s you to 
find yo ur way out of Doc m 
Town and on 10 the Ca~tlc. 
though of course you ha ve 10 
figure out what objec ts yo u're 
going 10 ne ed an d th ere is a limit 
t o what you can carry. 

No ladders between floo rs 
th is time, which means )'OU 

have t o figure out how to get 
throu gh the trap doo r in one of 
the room s. I cou ldn ·1 bring a 
table or chair from one of the 
othe r roo ms so I t ried SII OOT 
TRAP DOOR. Back came the 
terse respo nse: 'You were 
arrc~tcd . Ad,.,enture O\Cr.' 

Verdict 
I doubt ifth ere'll be a next tim e. 
so mehow. :rnd if~ obvio U'~ that 
comple t ing the 'ad\cniure · 
on,·e will be an en d to it. The 
Dragon is a \ er) poor machine 
to anc mpt graphiq, ad\ en1urc, 
on. and when the M>rtwarc i,n· t 
\Cry good eit her lhc re1,ult i~ 
inev itably di~appointing. 

RATING 
last ing appeal 
Playability 
Use of Mac hine 
Value 

Mike Gerrard 
( 5) 

~ 
~~~ 

~~ 

~~ 

Diamond 
is a gem 
.._ FishyBusjncss.,.._ 
Dragon32"1co£9.95-
SalamanderSoftwarc .17 Norfolk 
Road. Brighton. E Sussex,..­
Ca.ssettc LllsNIII Machine code 
--BB C B, Oric48K 
OIIIIIIII Mail order/Retail. 

Good o ld Dan Diam ond . Sala· 
mand e r's well-known private 
invcl>tigator. is back. I found 
th e fim.11 part of the trilogy 
(Frankli n 's Tomb and Lo~t in 
Space arc pans one and two) 
instantly appc~aling. occas ional· 
ly winy an d totally enjoyable. 

Objective 
In order to successfu lly corn· 
p letc the game. you' ll nee d to 
track down who asked for your 
help way back in Frankli n 's 
Tomb. You mu st then discover 
th eir probl em and solve it. 

Th e whole adventure is in 
text only. but th e program has 
that cer t ain extra spa rkle that 
ot her s lack. Th e casefile that 
accom panies t he package gives 
you the story so far . Also in the 
file are 20 or so d rawings t o add 
ideas to you r ima gin ation . 

In play 
Th e scree n display is formatte d 
- an idea carr ied ove r from the 
previo us adventures. An inven ­
tory is alway!I disp layed . 
~aving you lime and effort . 
plus the locations and the 
availab le exits . Th e bottom 
t hree lines on scree n are yours 
and the progra m's responses ­
which aren't immediately 
clea red. 

Opening with the tun e Mes­
si,ig aboul 0,1 the Ri,·u , the 
program begins on a mini desert 
islan d . It's big eno ugh for a 

couple of stc~ in eit her direc­
tion. but no mo re . 

On your dese rt paradise you 
will find not radio's Roy Plom­
leyor Robi nson Crusoe hut the 
spacecra ft you landed in. Th e 
roc ket boo t ed yo u out ont o the 
sand - presumably for the 
awful pu ns. or the ham acting. 
No amoun t of pleading or aily 
threat sor violence or va ndalism 
to th e spacecra ft will get yo u 
back inside. 

Not ~urpris ingly. 1her e are 
p lenty of red herring .... (a nd 
some blue kippe r~)in thcgamc. 
and it's ea!>) to get totally lo\t. 
It's \' ital to d rnw a ma p as you go 
along. tho ugh the addition of 
extra levels ca n mak e th i!> a 
confusi ng task. The caloicst wa y 
aroun d th is is to make a 'iepa· 
rate map for each IC\'CI. 

There isn't any I IELPfa cility 
in the program. but for any 
int rep id invest iga tor who ends 
up stuck. Salaman der is o ffer · 
ing a help sheet. 

The program docs ta ke a 
short time to respond to your 
co mmands but it's onl y a matte r 
o f seconds at the most . Perhaps 
my brain isn't qui ck eno ugh. 
but I found I nee ded a fair 
amount of time to sort out what 
was a clue and what was bog us. 

There is a save game facility 
so yo u can easily p ick up from 
where you left off. 

Verdict 
Afte r many nights slaving 
away. I' ve only got about half­
way th rough. but I' m stil l look­
ing forward to solv ing the rest. 
A great proble m. excelle nt 
value fo r money. Jim Ballard 

RATING 
la sti ng appeal 
Pla yability 

Use of Machine 
Value 

(15) 
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Thi9 Spectrum game from Robert 
Higgins of Stoke Poges in Bucks takes 
you back to the '40s. You take the 
position of a pilot in the NAF I Nat ional 
Air Force). Un fortunately, due to your 
terrible luck and awful flying skills, you 
have been demoted to the lowest 
possible rank and given the task of 
manning the Anti Aircraft guns . 

Your only hope of achieving your lost 
rank and status is to shoot down as 
many enemy aircraft as possible. To 
help in this task you are put in charge of 
the new computer assisted sight ing 
system (code named Blackcu rrent). 

Using your intimate knowledge of 
computers you are able to tinker with 
the program by a) Increasing 10 in line 
2010 to allow yo u more time and bi 
Oecrease {orincrease l the 'd iff' in lines 6 
and 9003. These hints should allow you 
to reach your goal {the officers mess) in 
t ime for dinner . 

Gosub and define the 
graphics charac ters. 
Gosub and print 
introd uction and 
instruc t ions. 
Set up variab les and 
screen colours. 
Gosub to draw runway and 
airfield. 
Delete the sigh t using x 
and y as the horizon tal and 
vert ical posit ions. 
Scan the keyboard and 
update the sight 
coo rd inates accordingly. 
Delete the enemy aircraft. 
Redraw the sigh t using 
UDGs (User Defined 
Graphics). 

~ 

We pay for publi<ihed 1>rograrnso11 a M"alc " hich tak es in1oaccou n1 
length . complcxit ), or igina lil ) and prognu nmin g skill . So "h) not 
gh c us a Rt; ~ for our money·! 

Send )O llr rn nlribulion . on disk or cas...iieltt . 1ogc1htr "ith a 
plain pa1>er li<itin ~ and brid .!iumnmr ) notes to: 
Kcnn Ca rr och . Personal Computer Ne".!>· 62 0:do rd St. Lon don 
\VIA 211G. 

Rem ember, thouj,!h, ii mu.st be ) Our o"n "ork. nol pre\ iou~ly 
1,ublishcd cl~ "here . 
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Take the screen test and be a STAR! 
in the~~ high score competition* 

Use your skill and 
dexterity to win one of 
our fabulous prizes. 
FrN enby for m In _.,.,, pme puJchaNd 

•onty on Grkttrep Mend Jumpln' Jedl: 64. 

PRIZES 
l sr Commodore 1541 

SINGLE DISK DRIVE 
2,o Commodore 1520 

PRINTER PLOTTER 
3•o Commodore 

SIMONS BASIC CARTRIDGE 
~rvnnc'U,p..W1ttttw1hc 
i. tuth OACt)OJ,lk k UPf\ttS,. ~ 64···--64 We P,Ol'Tld8 you won'1 be a~ to rum 11 off! n·s 

a rea! slul tes ter and loads of lun to play! 

Play wilh the K~d cw Joysbck. Choose 

~..:i;~~~~~~!~ 
opponent by seltctlng Two "-Y• y_.,,, 
Great graphQ, SIJPEII' sound ettects in the 
LMwf,.. tradition incMlinQ a setecteble Melody 
Mode llllhefe the tune .s avadabl9 at the touch 
of a key and Metody On • indicated by • 
(J.18 veJ graphic 

Program No. LW04 £8.95 

Please send me lhe loliowtng SoCtware 

Not ,ust a ~me .. an Expenenc4t! 
fT H.AS IT ALLI ... EXC ITEME NT .. . 
HUMO U R .. , ST RA TEGY 

:e"f:"~~1e~=: : :!~~io: lor 
Qr mphk:e ~ ull P......-cUve to the =•! PL S . ts ol features never seen 

Subm&rg,ng T urtJes - Snakes - Ctocodtles -
Otters - LMiy Frog - Or~ftyl!! 

le nclOseCheqve/PO lort __ _ _ ___ _ __ _ inc: P+PUK only 

::.:° _ I 
_ __ __ __ _ ___ Post Code ___ _ ~ :El 
Also available 1,001 good oomputer dealers and bookshops naoon'MOO J 

FELT AND PL AYED 10 EXCITI NG .•• 

Walch astOfllshed as lhe Tnad hurl themselves 
IOWaJdS y<>ur cralt in • remorseless battle 
aoainst your intrUSIQn 

FM the heal blas1 of thetl' anb·m atter 1te405 
YOIX pulse la5ef will have 10 turn white hOI 
before !his enoou,,ter as over 

Featunn g • 

~ new DIM ENSION •.. 
Into the realm ol T OTAL PE RSP ECTI V E 
GRAP HI CS ••• 

Program No. LW03 £8.95 

fieL~e 
~~are 

198 Deansgate . Manchester M3 3NE . 
Telep hone: 061-834 4233 
TRADE ENOUIRtES WELCOME 



PCN PROGRAMS: 

240-241 Fire the Ack Ack guns and 
check for a hit. 

242 Check ammo . If there is 
none left then go t o routine 
for end of game. 

245-247 Get a new random 
position for the enemy 
aircraft and check it. 

248 Make aircraft movemen t 
sound. 

250 Update the horizontal 
position of the aircraft by 
the difficulty. 

260 Check whether the aircraft 
has flown past , if so the 
next pla ne. 

300-305 Print the aircraft onto the 
screen . 

310-315 Updatethescreen 
information such as score, 
number of waves etc. 

999 Continue the game. 
1000-1040 Enemy plane hit , explosion 

rou t ine. In line 1000 the 
two graphics characters at 
1he end of the line are code 
137 and 134. The 
characters at the end of 
1010 are 134 and 137. 

1050 Select new start position 
for approaching enemy. 

1060-1070 Updatethescore 
according to how close the 
hit was. 

1073 Get some more ammo. 
1074 Update and check the 

num ber of sho ts fired . 
1075-1080 Reset the border colour. 

Then return. 
2000-2020 Plane has f lown past check 

for ten planes. 
4000-4999 Print the scenario and 

instructions . 

.. ' 
. . 

2?n PHf" P Af yt...,~ OV"R !;"~·' 
..., '""• ,_.F'[ Nl T t .... y , q\•["r· I: 'I! ' 
:;n;o PHINr f'T :'-l,-1•·~·; rJVFf, !; ' ," 
~,40 1r. 1N1 rv.-.-"m" Tl!EM ran~-, ,n - P 

Ff -p 4o+r, • NFYT n- L("'r ,ilff,IJ .... T,il',, I 
r "=ll'JT .-·' ANO y-tNT a:.' THFN so ,Lill 10) 
(> 

241 I F IN!<'.[;"$ "M" THf N ror ,-1 rn ""';· n 
FFP , 4..-,,n: N•=xr r.: l ' .. T ~mm\1 ,•nmo • I 
F TNT .;v ANfl ,-- "H c1v lH[N GO SUB !f)(l 

(> 

'.Q:' lF r=immo· =f> THf N GO TO 7000 
2 4 '5 I F T "'l-"',y-1 INT !~ND:t.~ l t 
? .Qb lf""" .=..v -: n•} N ! F! ~•y=-·w-tt 
""4' 1r ,1 1 -?7 T11n1 Lll ~v-=c1v - t 
248 B[Tf' .n:.>5 , JNr (RN0 t 4 0 ) 
£Cj(I l LT a , o,: , di f l 

260 IF ;u~ l""i Tllfl'J Gil S! ll -1 .,,,,10 
'"':00 I N! 1: r:>PTN T ~T TNT i'I')(, TNT "l.Y" 1-"..'f P 
1: "ah": 
"".:0:) PPH JT rT TNT 1 • t 1, INT ctY< OVtf~ I: "r 

d": 
"tlO IN/ 0: PRIN T AT l,:';"SCOn(.:";c:;.,orp: 
P RlNT AT O,:';"A!1Mrl:";Afntrrn: PHI Nl AT t, 2 

PCN MARCH 171 ... 

1;" 1'1~SSEO;"; lan : I t,-: ~,mmL,, ... 9q THE!~ PR IMT 
f\T n, 9; " ": IF .Jmmo(:::, 9 THEN PHI NT AT 1 

.o: .... 
:::1~ PRINT AT o, t 1; "SHCTTJ)OWN: ";!:.hot: rnr 

NT AT 0r...,4;"Wf'\VF:" ;w-'V P-t t: Pf"<TNT AT 1 , J-,; 
: "~tl: "•t" , l C.,("'.r'lrP 

qr,9 r:n rn 1 t10 
1r,no f'RI NT A T ",y; OVFP t;".;:tt,"· PnrNr 
PV["P 1; rlA("'H ,~AT x.y; lNF ? ~ r•Af'CR t.:;· 

1011 1 r'f-.'TNT AT }!• 1 ,v; nvrR 1;"crl": PPtNT 
; rl''[P l; r• t,,SH l;flT :-+t.v· P4PF r~ 'l,; Tt-11 

tn --n rnR ;")• 1 •r, 11)~ n;JT 2i=;4, ,~I\IOr7 .. f ,· nt 1 
1 h-,4,nNDt7 · Nrn -. 
11,.Q I r·• · JNT 1\1' , 'I " r·F ·TMT 1)1 : .. t , I/; 

t ,"'. . I f. T • ..,.. l I T ~,.,,.... fN1 (f<rJn » "'.c..) 
f,)._,,O )< ..., THFl\f I FT e::r:c rP , .. ·r,,-- ... + '! )() 

7 "f'lrN I r-T s -;r p=c:;r,-wp 1··:o 
tr,1"11 -t7 

10 'II ,.-
1 IJ7 7 I f" 

' l71l I r "' ~ t h · ,t t TF chnt: .--.11,n n·rN 
I • l..'ft 9,·,,-, , 

1117' Br,, ... r·rp 
j H)!) Pr "TllJ N 

11)1) F-T 1 -• :q, 

1 r"1 T! 1, , J > ntr/'-, ( 0 ! 7t 
tT -, ·-"" f'!' i'!ly==Tt•T P~Jr't"''. 4 ) 

~ r ! .-.m,,- •; 1ti1 1: "Prr~rF"" (·· ri 
/l(l• ·"': r:rrr -,c, 1 )• i·r r' ;20::-, ... (I• r f" PH IYI 
l <7:; l "Nrnr,r ! • • l"IA1 ! ~- ' TAT f01'.f'.') 1 ' ; ""T 
• '' a '",";r..r 4,4·' l ";A' ... ,1c, . .. r,v·•;AT r..;,9;"r,· 
f)':<n r Hf•3Gt!'JC".''•f'\T : ., • .h''; 1 ~. ·,7. ·•cct" 
~01(1 f·PJNI ~T (• 1NVF°F ir ,~-·£crNrRIO · '' 

tc·F·J-~T 1>1vrr F • lfl•J ?if-..'~ P r lGj 1T[ ·q 'l 
f""JT r·(' rRr,1 I J Nr THr: :v J r:,: AflOVI: Y 

IH.lf.' (:'.f~"'1PF"..:"ll"'l-. lT T'"" r,rJ~.J(, AT TAf'! ._ n ['V r 

t-icM r1G1-fq P r,nr,,nn s. !T rs vouri rA';"- 10 
STnr· "~F!"' n-·r· 1 f Y lJ'JG 1 ·A<;T Yfl! I HJ R 

flMR Tlh ,,n .. nnr·nMf IF Tf,N r:- y PAST y 
("111, VQtl W[l .l I~')\.[ I-All [0 Yf)tlh' MISS 
rnN• • 
4n;•") f'P'NI .... r-.r-r-:s P,"l\' 1--rv TO roNTINI J 
["" 

401""'. Ir ftU-FY-4.= "" Tli·-N -i~ TO q t--: 
4n1r-; POJ<[ 2:· 92.'"l!';c.,. PA J.!"'.;r (I ('IS : P f,IN 

-,- • ltJ~}FRqF t- 11 ,:0nNn·nt.1. TMG '!ot•n ~IGHT: ": 
pr:·JN T A T 4,4;"tl(.3f : "· HIV[T.:sr ' ~" ()": HJV 

F"HS f l•" TO MOVL I EF r ' 11·~r"· 1,r-,1NT I\T c; 
'· ')"! Pf.IN! AT b,,1 :; "t!r..1 "; YN\'fr''A: 1~ 

"r ,_ TNVFF,qE 0•'' T'(1 MOVE nrr.t /T' ';ttrrT": 
!'°'i''lt -H AT l 2:- , "l": f·f,'ll\ll AT fli4;"1J~F "; 
l NVtRr:r 1; "O" • rN VE Rsr: ();" TO HOV~ ur 

> Fm •" 
401 f'R 1NT AT q ~".<; "1": r~ TNT ~T 10 4 · "11 
sr " ; Tt'-1'· .. 'FHSC:: 1; "Z"; IN'Jr:Psr 0.;" T .l M(}VF 

OflWM l r;r-FF"O "· f'RINT AT 1·~,q~"USF " · I N 
Vf HSF I - "M" '. TNIJf. F~SI? n;" TD r JPF GUNS": 
f •f,:f tJT AT 17,4~"F'f. 'FSS ANY l<EY TO rn NTlNUE 

n•: 1 "7 U INf FY'fz "" THEN GO TO 40J 7 
4(1?(1 n.s : r·nJNT ' JNVEHSE 1 ~ "ATTACI<' WAV 
FS: ": INVfT•SF t): PR IN T " F ACll WAVF COMS TS 
TS OF TEN f"NF MY PLANES. E AC H T[Mf' YOU SH 
CIOT OOWNT[N PLAN ES A NEW WAVE BEG INS. 
FAr l I \IIA'lf.. IS HARD r R TO ~ I IClOT DOWN l' HA 
N rtl f' L AST '" 
4 07:!: PR INT • ' JNVFr<Sr 1 ; " SCDRl NG: "; PR IN 
T " YOU SCORC ?On Tr YOU SHOOT A PLAN E 

lfr> ~lt f;H. f-<l tf n N1 Y 100 nnWNl . (lW. F:ACH TYM 
E YOU SHOOT DOWN ANATTAC~ WAVE YOU GET A 

BONUS' " 
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nrc~ ~-: 
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nrM r;f;Al'HTf'} 
Pi'\lA II, r. (J 1 
1,rr.Tnf,l t 1n 
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c q·> r er. ) rr 
oq• ·fit-F LI .f 

~ i 1 I(> 
"-;to1 
SJ ,..., 
-St),. f ,, 

o:. I tn 

'Slti 

~ • r n 
t 4 1 

&.;1 1··~ FOR r,no Tf1 7· ltf..AP J 

... 11.-)F·n~r•JSf "~-""'n. !'J··ll'."Tn 

i:cj I t'> flf\Tl ... , -.4 , 1 ~. ~ 4 • 

51 .,, l Rr _..,-Of r ""ii , > 
"', 1 ? f nr' r- 1 t I (I 7: kf AD J 

L,~,c r,r::i ·t ! l 'f "l' ' +nJ·Nr'l.ft. 

1' 

~J•O P,ATI\ I'), t4,1b?.l14,~-. 49.~r ,114 

~.t ~1 c r rrr,r·r c:1--:0 

-=jl ""~ f(lF n:ii:=P TO 7: r<tAO J 

C:t":"'i r·rn·i:. ll(;p "m"tn J; N! l(J r 

""1' '•10 R(-tUf'N 
'( f ) ~:FH rNn 

7 00 0 PRINT AT 0 , 2 : IN K 1 ; .. AMMO:"; "mmn: P 

RJNT AT t ,21 : JN¥ t : "PASSEO: " ;la n 

7 007 FOR i•l TO 5 : FOR J-==20 TO 40 STEP~ 
7 008 BCEP ,005 ,j: NE"XT J 

70 10 FOR J• 4 0 TO ?O STCf" -. 69 ... 

ROM extension 
board for the 
BBC Micro 

This GCC designed add-on enables the user to 
increase Sideways ROM capacity from the baStC 
4 sockets up to the full 16, which ,s capable of 
suPPort by the current operating system. 

• Mounts 1ns;de the lid of the 
BBC computer 

Pe/sonal Computer News January '84 
• the Rornex 13 ,s the besll have seen·. 

• Normally, no soldering required 

• Does not sutter from over­
heating problems 

ROMS/EPROMS - accommodates 2764, 27128 
and 2732 EPROMS 

Price 1nclud1ng VAT £45 94 (+£1.75 p.!()i 

STOCK SUBJECT TO PRiOf! SALE 
1, .. ,~.-0,,:, ........ '""*-
,_. (-«t lll"""' d .... .,,.._ 

-

GCC (Cambrid&e) Limited 
66 Hi&h Street Sawston, Cambrid&e C82 48G 
Telephone: C1mbrid&e (0223) 835330/83464 1 
Telex: 81594 SAWCOM 

P(' N MAM.( 11 17 1984 



municationsr; 

Tand.,ua Smau Modem 1984 
BT approved 

Today's fast-moving business environmen t 1 d t 
demands mstant co mmumcatmn Tanadata's a q a cl 
smart modem and data co mmum cat1ons 
te,m,nals w,11 he lp you take advan tage of 

~~t:=~5

1
~,:~~ ~::!:i:~,~~:1~~ ;~~ ~~:S':1e~m-Tandata Marketing Limited , 

Software 1s avai lable for a numb er of Micros ~~ ~°;;11Ni!~ ~:;~~~ ~~~fL 
to dnve the smar t modem range-and some r - - - - - - - - - - -
~~vPeL~~~~~,ai~os;:~~rI~~s~~~:,~d soon I Name 

CPtM MICROS. I Company 
.............. _ ....... ._ __ _, Fo r mo re info rmation fill m the roupon or I 
~ ':;;,,:::s chp your letterhead to this ad I Address 

Tandata Marketing Limited, Alben Road Nonh. Malvern. Worcs. WR14 2TL 
A s11bs1d1c11y ol T1rnda 1a Hold111g1, Pie Te~• 337617 P're,iel • 799 • Telecom Cold TAN 001 Tel 

PCN1-4384 

PC1' MAKCll 17198,,I 67 



ZX SPICTRUM 
DISK Ii PRINTIR INTIRfACIS 

PAINTER INT£Rf'ACE FOR ZX SPECTRUM 
The M0tell " Prlnttf lntfflece lncOfl)Ofeltt r.wo 
opt~s - Centronks I Bi·OltKtioNI RS232 In 
IP'lt Hme box! It come , fully ••Hmbk<I •nd IHlt<I 
wllh Ori...- Soltw•r• on cunll• . The sollwa,e olltfa 

=.:.~~·~ .. -:::,c:r'~~n:=.,.., 
:rzt.~.!t~~=::;n.1:m~~t~°'~ 
PURCHASING OPTIONS 
1 • ...-1NTE.R INTllfll,AClf. 
lnch,siveol~andOnl!ffSoltwa,e £4700 

2 . ADDITIONAL CA•U 
Fo, s1mullaneous punhng thfOUgh 
Per1t1e1 & Sen11 cabfe £13 00 

J TAI WORD TWO 
This wo«I ptOCeU1ng PK~ hb bN,1 
spe,c,any oes,onect 10 alk>\N easy 
moc,,ta1tcw1 .... tuch eNbfes you per1.,-1 
UMW1lhmtetodO¥eS F1390 

PURCHASE A COMPLETE WOAD 
PROCESSING PACKAGE' Whic~ 

~:r'~ ;;,Ncm::re~~le 
PARALLEL CABLE. omvER SOFTWARE 
ANO TASWORO T"NO 

OPT IONS 
WPt w1thSHINWA.CP80PRINTER E.28200 
WP2 with DAISY STEP 2000 PRINTER 074 00 
wP, w,thMANNES MANTALLYMT81) £34800 
(ASK FOA OUR FULL RANGE OF WOAD 
PAOCE~NG PACKAGES) 

ALL PRICES INCLUSIVE OF 15~,, V,._T 

~=:e,ar/~:ra: ~l=k~it2 & , 

HOW TO ORDER 
BY TELEPHONE : (0734) 584 238 

i~r::h=:~sAg~:~~s y0;u~C:~:y~~~ N~::.r :~r::~:s and 
lttm(s) required. 

BY POST 
Simply till In the coupon, 

" TH• DtSK ORIVI. 
INTI.Rl' ACI. YOU 

e UY NOWC ANal. 
uaao WITH THE QL 

AT MINIMAL MODl,.ICATION 
COST .IJU,miCHASI. 

WITH CONl'I OI.NCE '' 

AH sr•t•m• offe red com• compfet e 
w ith DfUVa ,INTUll'ACt: , CAII. IE, P ,l, U. 
•n d S~OOI DISJUETTa •nd MANUAL. 

SYSTEM 1 - 200K DRIVE 
SYSTEM 2- 400K DRIVE 
SYSTEM 3- SOOK DRIVE 

(UP TO 4 DRIVES MAY BE 
USED WITH THIS SYSTEM} 

ADD IT IONAL DAtva1 
200KDR IVE 
400KDRIVE 
IOOKDRIVE 

....... 
£368.00 
[531.00 

£228.00 
UOl .00 
r•se.oo 

TheM ptkff •re for OiP Driffs onl)I, Shoutd you wtlh 
lo pu,chue- MOtMf Drift tor .tditlon to lhe •Y""' 
cho .. n horn abowli , plN•• ask tor OUf apec~I discounl 
oflet.ci IOf 2. 3 •nd , DrtYe package purchsua . 
A LL PRICES INCLUS IVE OF 15% VA'r 

PINN 9dd £1.00Pott., PKking & lnaur.nc. on au 
~quoted . ~ you buy ~thsnone item P&P 
...«nM'it lhitaam. . 

enclosing your Cheque/P.O. 

~~M':'l~~J'l:r'~?.':!ix jMo;; ;;;IP~R~ -;:;- 0. 1728 KING'S ROAD, READING , BERKSHIRE. RG1 4EJ 
post to the address below. 
Please allow 28 days 10< dell_.,_ , 

• DEALER ENQUIRIES WEL COM ED 
• SPECIAL DISCOUNT TO EDUCATION ALI 

AUTHORITIES AND GOVERNMENT 
DEPARTMENTS 

• EXPORT ENQUIRIES INVITED 

... -·~:~~;; I 
PERIPHERAL.5 LTD. 

1728 KING'S AC:lA.D. REACMNG. I 
BERKSHfRE RGI 4EJ 

aoomo,,w. NrtU ---- .,.. ..... 
OIIWIOTOW .__ ____ __, 

, __ _,c..._...o.., ---- ------

Tel:(0734) 58 4238 0$DMt•rt llr ACt 

I u I ', i~-rg:.~r· ........ ~""';~= ! 11 ..... _. __ . ~ .... '"'-- -- ---- - --- -- -
llLCD.,I _______ TlL1("1 ------

............ _ .... ..., _ _ .._ ......... oc:1, ........ -- ... 



5000-5200 Set up the user defi ned 
graphic s. 

7006 Post mort em on your 
perfo rmance. 

7007-7015 End of game beeps. 
7020-7065 Set the aerodrom e on fi re. 
7070-7075 Oh dear l you have fai led. 
7084-7092 Work out the rank to be 

awarded. 
7093 Print rank. 
7094-7097 If high score then get and 

print name. 
7098-7999 Prompt for another game 

then reset variab les and 
replay . 

8000-8999 Draw th e aerodrome. Note 
that the spaces in line 8050 
are inverse spaces . 

9000-9020 Jolly good , you' ve 
completed a w ave, set up 
the var iables for nex t. 

701 "'• nr-rr- . ()(·~;. J; NE'Xl 1: Nr:YT I 

70~0 M-:E.P >1:., .. Al: lil;f"F' _.1)"',, ~(q nr·fp o 
!"'i,-!=;n· BE"E"P 05,-40 : PR INT AT 19 "' 8:; f-•AP 
p·.: 6· F L ASH l; I NK ?j "m" 
7(125 .REEP 1).0"5. 50: BF.EP . 05, 40: BCEP 
058, 50: ~ECP . 0~,- 40: PR t NT AT 1?,4~ PA 
PFR 6: rt Ac;H 1;; IN t< 2; "m" 
70-.. n RrFP o. ris. 50: BE:FP • OS, 40: fcFEP • 
''~ Cj(); flCE"P 05, ·-4(1 : PRINT AT 1'? ,7"'-; PA 
F'f n I, :; rL AqH t; TN~: 7: "m " ~ AT 1 A."'?.· PAPF 
n b; TM "':; n ASH J ; "m' · 
7o;:c:; BEFP 0 .. oc;, 50: rcr.rr nr- 40· fiFD-"' • 
O~,, c,o Bt r~P .o~. 4ll; r·r· 1Nr Al :7 "'7; Pl=I 
PFR 6~ rLASli t: TNI< ...,; ",.." 
70 4 0 F'f<JNT AT x 1. ·r " 
70 4~ PPI Nl AT · ,t J;'' 
70~0 rrnNT AT " .+-1,~ 1:" 
7(1"".c::; rRINT A T ', .. ..... " 
7(1t,0 PRTNT A 1 x+--•,y;' 
7(165 f'RI NT A T x t I . y ~""·" 
7n7n TNY (1• PRif\lT AT-,>· nA{:}H t::"YOU H 
AVF FAJIFT) voqp Mi.S~fflN 1 " 

7(17':, f ·r INT A'f c 1 Or "':WflRf"· ... "iCOl"'"j::I 
708'1 Ir -;.~n,-r •~ ("•(in flR ..- nr-e 7,_)1,·, 111,··t,1 
I ET r1i"""WH·IG rnt1Mi:\ Nnr n" 
7() A"'i I F srore~o THFf\l r T r1.; ' GFt1lJNO C:T A 
FF• I " 

7086 IF ~r nr ANO s n'"f '<' 'i TtH:~-1 
r<fi="TRAINET PI' nT" 

7007 IF c:,r-or-R 1,·)(',(J ANH 'i, rirr- ,..,.,()(II~ THFN 

I FT r """'"rl T. l. rrtllt NAtH": 
7080 IF C'r:ore ;·nno A~JO C'""C',.. ~· (1( Tlif· ~J 

I E'T r ,,...,,•· s,~F·GF{'; MT" 
708S' lF • c ore "':(J()f'1 AND s or,-.< Jl,(H)(> 1 I ff ~J 

LET r-1>="C~PTATN" 
7090 TF n.r,,rP · 41)(") ~tm s ' ' :"=;')(i() n~r"~ 

U:'T r-$::::"f; RQIJC• ril:PTATN" 
7091 1T SC "lrP .·"':000 A t-m .. ,..r,...-,.,., s'-.1•r"h) n-'E= ,.I 

I ET r1•="rt i n n nrrr(TR'' 
7092 Ir e. arn .-7011() Tf l ! t.., 1 f-T ... 1,""' ,r,n11An1 
QN LEADE T''' 
709:-'" PPINT A-r 7 """ "VrJ1tk c:.>ANI I~ ri-· 
7094 IF "'C".'•r-P h115rr,n Tllf N f'fiPll ~T ? 
; 0 1\lFW Hl GM sr.nnr--, "• l F T c.<.J,=r• 
70?:'5 rmr ..,-t,~A,8: r r -=rr-re h1c::-r,;T THrllJ 

TN Pl•T "It.lP llT Yfll.l c:;! JRNAMF ~M(l'I 11))",Ai>· 

h1 ,;:rnrr-~• .--.c-cwr 
70'Nc pr-•tNT A f 1 t 9· "•ll r;1_nf,r '•h ,;. 
7r,q7 I --;,lNT ~T 1.,. ~ ..,.;"}·Y ';"'t;" "·1)"$ 

70q8 pr,tNT AT 1s.A;"Pf·p·c; A 1-'"'V Tf) 

ARA IN " 
70q9: PA•Jst' 0: yr rt!! l 't 'S= "" TllrtJ r,q Tf 

70?7 • 
7 1()0 P() L £ :'Jf":in.o . Lrl • TA; lrT ,:•11• 

7 1 1r1 ~CT r.h f f :a_.,..,. ll l <1•af 1;:t"1 • ! F! 
LET av• Il\lf (RN D* 7t-1 
7 120 l Er <srorP r,: , rr ~mmn:1r1,·,n: 
7130 LFT w~ve=n: LF'T lnn-O: lE"T ,;;.hnt :i:C 
BORDrR 1 : PA Pf'R 5: I Nt o~ rt S 
79q9 GO Tn 10 
onoo RF M nAC t<GRDUND 
8010 PLOT 178 . 47: DRAW i-7 . --4 7: PIOT 
,47: DRAW 37. ·47 
80 15 PLClT (>.-4 7~ DRAW 2-=;"",.n 
fU17r, f'! 1lT 64.ri: DRAW 0.0: DRAW - t ,O : 
W n. 8: f'lRCII 6'+,1(l~PI: PltlT 64,14: 
W ()'.JCn 1 ; 1 -~, .... : HHAW '2 • 0 : or~r.1,,1 n, - 1 : 
W -t J • t(1 

an?"'. P!.nT 204, 1'.'5: 11RAW JA, _,..,,,rl~ DRAW 
tn, 14: PI QT 1R8, :':4: DflAW 1 r,, 0, PJ: PLOT 

t87.-.,4· UHP,W tB,-19 : nf<AW 19,-: 
RO"';(! r·t nT ?~2, 33: DRAW 16, (1, p [: 
,n : PI 01 216,~3: ORAi~ b,4: 

ORAW '·', "", f'I 
80~~. PI OT "'"':2 t ~. nnAW 
nl'.' W 7, ::· OP'At,,.! , '! r (lT 
n,-:,. nR {\W 1.n· ORAW n 
81)411 Pl nT ?"'!'.~, !"."• nr-:(':W lo . 1(): nRAl,,l 7. ·! 

DPt'IW to, 1 1: fl 01 7...,f, 71 : nR4W Fl ";: [) 
r~A1,;1 1, :': nnm1 7 , 3 
'.3041 PI.OT 1-b~-17~ OPAWO '5• •'IDT 1'9 -:::'"', 
: [lR4W Oi 10~ r1 n T 1""'..A 1"'1· [)f(AW f>, 1c: 
804 Pl nT 4"'. t::. : onAM 10 1 ()• OP,':'!W ..... 
DRAW 1n , 11 • PI C'T c-;4~ ..... 1 • nr:At 1I B, .... nf·A 
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Post to; REDSHIFT LTD, 12C MANOR ROAD, 
STOKE NEWINGTON, LONDON Nl6. 
PIC'asc se:nd me the folk,wing i1cms; 
(tick ilC'm required) 

0 :~~~~~.~-~.~.'-~-~RS 
D ~~e~;;' ·················> 
I cnclost- my ctltquefP.O. foe£.. .... 

D 
D 

APOCALYPSE 
(No. Rrq .. .. ....... ........ ) 
Pk:a111: send dc1a1\s on 
Apocalyp,«" and O(ht"r games. 

ADDRESS .. ...... ...... .. ...... .... ..... ... ... , .... .......... .... ........................... . . 

T EL: (Eve) 
Please :iiUow 7 to 28d3ys for details on Apocalyp$C' and other games. 
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WANTED! FULL-TIME AND FREELANCE PROGRAMMERS -
WITH IDEAS! 

Artie Compu t ing, the mokers o f 
Go bbtemon, Go loxions , Ship of 
Doom , Combat Zone , Voice Chess 
and many other best -se lling home 
com pute r games ore looking for 
programm ers with bright ideas! 

Hove you got the game of the 
decade locke d away Inside your 
head? 
Could you invent ano t her Poe.Mon? 
Or the 1980 's onswer to Space 
lnvoder s? 

If you con dev ise new games and 
writ e them into workable 
prog roms for o w ide range of f 

home compu ters then you could be 
the person we're looking for. 
Excellent opportuni ties available for 
full-t ime sta ff to work from our well · 
equipped head-office idea lly 
situated bet ween the del ightful 
seosido to....;n of Bridlington and the 
City of Hull . 

££££££ '1 for Programs! 
Freelance programmers 
copitaliz.e on your skills now! Artie 
will purchase new prog ram s os well 
as guarantee high royohies on all 
subsequen t soles . If the game you 
devi se is even modera tely 
successfu l this coul d mean 

considerable earnings fo r you. 

Unlimited technical support! 
If we think your ideas ho"e potential 
we will p rovide you wit h f ull 
technica l suppo rt all the 
hardware you need, assi stance with 
program de-,,elopment and advice 
on how to create even more popular 
programs . 

All applications wi ll be treated in 
the st r ictest confidenc e, and should 
be addressed to the Managing 
Direc tor , A rtie Computi ng Limited. 
Main St reet, Brandesbur ton , 
Oriffield , Y025 8Rl. 



PCN Oita basics is prmnted In three·week cydes. This week it's the turn of software 
packages, next week hardware. and two weeks from now, peripherals .. We can't lit 
i ll software packages m, so we've corn piled a selection. givmg best sellers from 100 
publishers and d1s1nbutors. 

We conlmed coverage to live main types of applications: business. educallon, 
oames. home and ut1llty. An details published are the latest available. 

Coml).1.mes wanting to add the1rbest·selhng pack.ages to Data basics, orwantmg 10 
update 1nlormat1on already here, should send details to: Data.basics, Personal 

SOFTWARE 

£217 .35 Apple:UE 

£1030 eec..-e 
£295 00 CP M 

£499.74 CPM 

t557 .50 CPM 
Cl,840 CPM 

£2932 -... £9995 Commodo<e 64 
£3905 Commodofe&c 
t6842 --£2932 -... £68425 $1nu1, IBM PC, MS DOS 

Gr_aphlcs 1 £471.50 16-bd~nes 

£120.75 Appte Ill 
£14950 IBM PC ... _. 1 £569.25 Commodo<e 8000 

Financial Planf'llng l t44.85 Commodote Pet 
£345.00 CPM 

£281 75 CPM 

£343 85 CPM 

£18285 CPM 
C218 50 CPM 

£17250 CPM 

£17825 CPM 

"12425 MS-005 
'339 25 Osbon>e 

• 
• 
• 
• 
• 
• • 

• 
• 

• 

Computer News, VNU. 62 Oxford Street. londoo W1A 2HG 
APPllCATION Each software pack.age 1s hsted alphabetically by rts apphca.lK>n 
PRICE indudes VAT. 
MACHINE/OPERATING SYSTEM on which the best seUmg packages runs. 
OTHER VERSIONS 1nd1cates whether or not the package runs on a different machine 
or operating system. 
MEDIA SUPPLIED indicates in what format the 1).1.ckage comes- either cassette, 
drsk, or cartridge 

MAIL ORDER AVAILABLE tells you whether or not the package 1s available by mail 
order. 
HARDWARE REQUIRED shows the need for special hardware, such as disk dnve, 
ioystlck or pnnter. 
PUB LISHER/OISTR IBUTO R This code refers to the d1stnbutor code table at the end of 
the listings, which wilt give the name and telephone number ol the 
publisher/d1stnbutor 
COMMENTS- any other pomts of interest 

08Maste< 48K • • • MS I Avallableoo hard disk. AIIOw'S 1K recordsowr 100 fiekts Rep()l1 gene,ation. etc 
PfS:Flle 48K • • P6 

VisiTrencl..,. Vis1Plot 64K • • • A6 
F~er 16K • • M7 

lntoSia, 48K • • .... 
..... II 48K • • • E1 

Suoe<iile 56K • • • $4 
MOBSII 64K • T2 

Databa.se..05 30K • • E2 - 64K • • • • A3 
HomeFilewr11er 64K • • 07 

lnvo.oe & Credd Pr091am 32K e • E2 l The inYOIOa omoram allows you IO puc in your own infonnatlOn and deslan inYolce 
Datllbf.se40'S 32K e • E2 j Information gatherer, stores large quantity of lllformation & can be interrogated at will 

Tomorrow'10Hice 1281( • 511 

MIC«>-Graphpc)wer 128 • • 12 
Boslness Grapt,,es 48K P6 

Graph Mage 96K • F1 
The AdminlstralOI' 96K • $11 

Bus,calc 16K • • 55 
Bottom--1.ineStrategist 48K • P4 

Master Plamer 64K • CS 
MlnimOdel Financial Modelling 48K • . "' 

Multi·Plan - • P4 l Abooo PC-DOS, Cromix, Fortuoe. Corvvs& S4nus Sec:ondOfH'lefat~,pi_:eadshee( 
SP2020 48K • G2 

........ k 128K Al 
T·Maker - • x, 

Pulsar BuSineN Syste,m 128K Al 
PADAC 64K • P2 



~ ated Software 

p"'""' _ .... _ 
Project1'1ano,ng 

.-Ledo« 

~-
Word Processing 

Basic Cou<se 
......... Game 

Ct,om,soy G,-......., 

Mathematics 

i} 
£632.50 
£569.25 

""""50 
£287.50 

'8050 
C9n50 
£7(7 .00 

£1.150 00 
£287.50 

£805 00 
t339 25 

£325 
£287 .50 
£188 .60 

£4'.85 
£212.75 
£398.75 
C9200 
£17 .25 
[ 488 75 
[15296 
£2850 
£B900 
£:51.75 

£295 .00 
£:31625 

£22500 
£3.IO<O 
£.4542 

£:40.25 

£.1395 

£995 
£595 
£14 38 
C995 
[20.13 

T7:is 
£9.95 

£995 
£1095 

C995 
[1438 
£9.20 

£3789 
C995 

£595 
£B95 

£9.95 
£8280 

Jh 
UCSD·P 51!_ttm 

1BMPC 
MS DOS 

""""" """"" CPM 
IBMPC 

~·eooo 

""""" CPM 

""""" DEC Rainbow 100 
CP M 

""""" CP,M 
CPM 
CP1,A 
App_lell 

BBCModelB 
IBMPC 
A,ppletll 

BBCModelB 
Commodore64 

Commodore Pet 
CPM 

CPM 
IBM PC 
IBMPC 

Sha.!E_MZ804 

-ech 
Tandy TRS 80 I 

T exa.s Instruments 99 4A 

I 
~ 

• • 
• • 
• • 
• • • 
~ 

• • 
• • • • 
• 
• 

BBCModelA I• 
BBC Mode( B 1 • 

Raearch Machine 3802 • 
BBCModelB 

Sna,pMZBOA 1• 
Sha~ MZ80A e 

Commoclo<e6' I• 
BBC I• 

BBCB I• 
CMB64 (e 

Research Machine 380Z I • 
Sha<]>_ ... ,..... I• 

""""" BBCModelB (e 
BBCModelB (e 
BBCModelB 
BBCModelA (e 

IBM PC 

! 
Moofinesse 

Context MBA 
Silicon Office 
TabsPa.t!_ol 

Statuto,y Sick Pay (SSP) 
Powe<day 
Micronet 

Homot 
Tabl S.s LAMM 

p...., ..... 

S.sledoer 
Sales Ledger System 

Salftledo« 
Vis,Caic -5-Celcula1o< 

""'"'"Plen 
Piewrllef 

Wo«lswom, 
Wordcra lt 

~Wmer2 -p-
Papermate + 
Word$taf3.3 

"""-Easywriter It 
Visi'WOfd 
Wor«>!O 

Propen32(4) 

AJE"'1 

Teach Yourself Extended Basic 
......... Game 

"""" Symbols To Moles 

Creawe Grapha 
K.ings&Queens 

Multilinguist 
MtaMot 

Tense French 
At home with Shak~e 

OoenSesame -z Frenc:heooi~le ,.._Plol _... ._.....,.. 
Algebraic Manipulations 

Fact Track 

128K ( , . , , . 
2561( 
256K 

48K I l • I I• 
48K I l • I I• 
48K -321< 
481( 

48K ... ... ... 
48K 
64K 

48K ... 
48K 

321< I• 
128K 
48K 
321< , . ... 
16K I• 
56K -64K ... 
48K l • I I I• 
JOI( 1• 1-1 I• 
32K J l • I l •I• 

16K I• 
,SK I• 
321< , . 
31K ( , . 

161< I• 
~ 
3KTi" 
321< l• I• 
32K Je (e 
321< l • I• 
32K Je (e 
31K J I• 
48K (e 
48K I I• 
32K I• 
321< , • 

321< I• 
' "" I• °'" I I• 

• 

• • • • • 
• 

• 

1 
PS l -Ananc:ial modelling .f!.OQtam fof buS!ne$$men 

82 I Integrated spreadsheet modelling, graphics , WP , database & communicabons 

~rAlto on Sinus & VIClor. ComprisN wo,d prooeuor database manaoement syitem. 
""'f3T Alsc)- or, CPM & Ms.DOS (64K). Up kl 2000 emplc:)yees, nine pay tehemes 
H1 I Also on Spectrum Does allSSPcak:ulations 
02 I Alsoon MP'M andMS-005 lniegrateswithOmicronsnorninalledO&r HandllsSSP 
T2 I Aleo on tCl PC . S....Us, Supertlf"ain , Af>pe II, & others . Cf'IIICalpathanalysls. 

C3 I Has-~opclOl'\8lvarialU (alletght£',025)Neewoo<logic &vanetyofacrMndllf)lly 
T3 I Abo on CP'M & MS-DOS Part of integrated syslem . 300 analysis codes 

02 Al90 on MP'M & MS-DOS. Multl-uw system baMd on 1n11intrame ,ottwa1a. 
H1 Supports 700 & accounts. Otrect post109. credrt control & 100analySM . 
02 I Aboon DEC Mate 11. ll'IYOICing & monthly statement generating system. 

S2 I Abo on CP'M 86 and MS DOS. Flexible ledger syslem . 

• I R1 IAboonApp,1e l1C~ 1BMPC,e1e .Ttie~~ . 
• I -C5 I Needs BO column screen. Entry level system tor spreadsheet Dlannina 

El Spreadsheet calc:ulalof. 

91 
e 1 MS 

Aleo on MPIM. Spreadsheet finanQal ~ 
Needs 80 coturm card Allows enlry . «wing & print lorma"""'iiui of any text type 

17 Disk verSIOn £19 SO;eheapword proetSS1ng P6(:kage PCNlssue 33 
DI I AJ90availableonSir1US,Aprioot,DEC-~ .Commodore8000,4000,64 

P6 I AJ90~1 1•Ha&.wordwrai,.psary & wmtprooMUlg~ 
H3 I AJ,o available on chsk . Suitable tor hOme & t,us;ness 

KS I Allo Commodore 8000. Compatible with Word Pro & SpellPro. PCN IMoe 6. 
55--T Alao-<>r1Commodore64. 3 ,4 , & BOQO~v~lableon ~ _(£53 491 

M 10 Alsoon ISM PC. MS-DOS. ktteQreteswithCalcStar, lnfoStar, MallMer~ . SpellStar 
El Also on caw. Word .f!OC8$$_".'9 & office managemeoc system 

• I RO 

x, Bo&d face & ~ on screen. 80,000 word spell checker extra (£.43 15). 
Mai me(ge laciily wilh Vlai file 

Kl Aisoon MZ80B +K. Availableondisk{C91 94) Oneo(fewWP~StorShatp 

• I E2 Alto tor New brelt,-word prQC9NOf ., .... Al&oonGeniel & 11 Needspnntef 

TS I Needs extended Base module 
W l I Aboon Model B Two games for economa. bos,nes.s & ger,Mal studies. teactwlg_. 
C9 --r Also on Vic-20 Aute tor ten )'Ni's , owroomng obsladn , i"g tamres. 
H4 Also on~ II. Practise u...-.g chemlcal syrnl)OIS, writing & mote c;:onoept . 

AS I Book available t£7 .501 ~~ ~_!!! a_t~ BBC g,'aphle:$ . PCNissue 20 
K1 A!loon MZ80K. Facts &"°f""7eson E monarchs since 1066 . 

S& Also on MZ80K. A language Mor to SUit .. European languages 

$16 I Frenchvocabula_!Y: 
Sl6 I Learn..!.revise + 1"1 Frenchvelbl . 
$16-J Study programs on Hamlet , Henry IV, I, Twelfth Night s,s I r....,,...,,,..,..,.._ ... """" 
H4 l Alsoon~II ~~Ftench~lormabOn (_p,-estfWt~) 
K 1 I Aleo on MZSOK Automaticalty ~tes regular v9"bs ll'IIO lenses 
P4 I Asetofliveprogramslofdevek)pinggraphiclaodmathsskils Forct,ik;,en 8 to13 
C9 I AlsoonVic·20+ Spec:trum. St~reofmetrics)'llem,lorchildrenaged 10-15. 

C9 I AJ9oon Vlc·20 . Demonstrates number ..e!_tlems 
09-J ~sooo··Spectrum.-lndudesiour progtams designed'° teach simple geometry 
WI I Allo on Model B Includes four programs designed tor UM in maths taami rv:i 

13 I LNming basic anthmetic. Preeents _~ two-line sums In random on:tef 



-I 
..... 1 ....... -~-11~ H l l] Jfl ! ! n h f u h 

S:4.95 SharpMZSOA • Giant Maths 321( • S8 A.l9o on MZ80K. eta screen fiaurea & humorous e«or messages 5 to 11 years. 
£920 Sharp MZ80A • . Teach Tables '8K e K3 Nso on MZ80K. Plays like game but motrvates c:hildl'en to improve their ability 
<525 Specvvm Addll"IO and SubtrAMlrVI 161< • W2 For ch6dren IIQ9d 3-7. Thr .. anrfflllled rvrvvams with full grlPhi(:s 
£920 SharpMZSOA DirfM:ledN~ '8K e K3 A*>on MZ80K. Teachesdifficull ma~functions 
£525 -um Couno,rg 161< • W2 Graced p,oorams. 'Good as a frst introduction to nurnb«s. · A.lmed at ages 3-8. ...,,_ 
t2300 Research Machines 3802 • w..- 31 K • • ... AJaoonApple II. Grves synopt,eeharts . TNCheselementary meteoroinnv. - £1438 Research Machines 3802 • ,.,,... 31K • • ... A.l9o on Apple U. llustrates kNmahOn ol images by lenses u.iog ray <bg,ams 
£300 SharpMZ80A • Physa 1 and2 20K • 06 Al80 MZ80K. 0' level 8'9aricrry and motion 
t28. 7S CPM • Touctf n Go '8 K • • C6 A1ao on MS·OOS. f vrwv, tutor for masllring nu~ ?'9d & ~ keybolrd . r,.... C31.05 IBMPC T- Tutof ... K • • 13 Presents exercises !or learning touch ,vuinu Of for lmp,uwiu 9JU$11ng skills 

vanou, £29 .. ..... ,, • Face Hanger '8K • • •• Also on IBM PC. ~1orehildren10teamcomputerkeyboatdbybuildlngupl11oe 
£9.95 88C • JuntarWordSp61ta 321( • • • $1 6 Word n .. ....... , tor 8-1 1 ye• -olds. 
£37.89 ..... ,, ~-.s.cret '8K • • •• An educatll'.lNII UBml! to teach Et-.i I thinking & ~ For children.-., 6-9 
£9.80 Alari400 • Jim.aw Puzztn 161< • T4 Also on Atari 800 . He.s 16puz zlesandoptiona l ditfir:wrv . 
£9 .95 88CModo<B Tree ol K110'Medge 32K e Afl Interactive p,og, am teaching caltlgOrisabOn Simphfied inlonnation retrieval. 

••111111•11111, .. 
C.,d lndeK Sys1em £2 15 .05 ..... ,, • V111Dex '8K • A l Alsoon IBM PC. Needs printer. One rtc0fdl1C1Nn ~-. to, cross·refer.,...;. l!,I . 

£17 8 .25 CP'M • ea,_ , •&K • • C6 Abooo MS-OOS. Needs 24X80VOU& 100Kdiaksl0fage 
Corrvnunicauons £10235 ..... ,, ASCII Express ThtProtessional '8K • • •• Needs RS232 . Asynctw'ooou1MNII~ nani.:-

£57.50 CP'M Xc:opy 1.0 ... K • x, Disk copy Ulility to, Cromemoo machtnes Copies 8" or 5 y,· 111, .,_.'double sided 
£575 CP'M • Bisync AC-3780 64K • El Alsoon MPIM &CP M86 .Microl0mamframe:oommsmmuah18M t91'm~•mulalk>n 

£1 1730 IBMPC IBM 310 1 Emulallon Proaram ... K 13 Mo1kes PC Kt as 31 O 1 tem'llnal provides 3270 emulations when OOl'Y'l8Cled IO hOst 
£2243 Sha,pMZ80A • Zen '8K • • K l Abo MZ80K & B. Ful z.eo ecitor assembler . 

£1 1500 IBMPC • Interlink '8K T2 Also on Sirius, Apple II , X81'01t, Osborne etc. Connects proce1sots lot ~ng 
£448 SO ..... ,, Ed,tel '8K • • 0 1 NMds modem . A VleWdata frame word proceflOI' de_...._, to aid data .....a . 
£45425 Applen Owitel '8K • • 01 Needs modem. Allows acoes1 kl Prestel & prlvale .....wdaca syslemS. 

£41 40 IBMPC Asynchronous Communicabons ... K • 13 Needs asynchronous comma adaptor Makes PC K1 as async:s comms termnal 
~ £258 75 CPM • Mlmator 64K • M 11 Also oo Ul"D & MSIOOS , intefK1r11t IOUroe level tw•,u n n inn IOOI to, Cl5-Cobol 
File Tr ansfer £ 132.25 CP M BST AM 161( • • x, Needs common interface ports or modem access. Utility tor transt.,., .. ,y CP ,M filM 
G,- £3450 ..... ,, • Graphic Utilities 46K • c, Also tor Apple lle Parameter driven machm,e code programs, high , .. grl4)hi,cl . 

£2495 ...,, eons- '8K • • C8 leN experienced & new proa,ammen can desi,an arnmated sequences. 
£995 88CModo<A • CrffllVe Graphics 161< • • w, Also tor BBC model 8.30 oroorams on cassette produce range ol pctures & p.11tterns 
£5060 CP M CP M Graphics ... K 04 Range goes up 10 t 421. 70 & conlol'ms to GKS Graphlet Standard 

Lo~- £488 75 CP M • CISCobol 64K • M 11 Also on Unix Compact, intefacii\'e ANSI 7 4 standard implemenlabon of Cobo$ 
£300.00 CPM Fortran80 '8K T2 lJMlul lor tcieob lic applications , where Pascal ii inelticJent 

£210 CPM • S..,,.,sol!C~ '8 K • M4 Also on CP 'M «I , MS/OOS , PC . DOS . Fasc lmplementabonOfC . 
£11 4 43 Commodore64 • OTL·Bas.cCotnpiler 32K • 01 Also on Commodore 8000. 4000 & 3000 . Abo tape version on CBM 64 (£39 96) 
£25300 CP M • ProPascal SOK • El Also on COOS . Needsc two disk doves. Native code Pucal 
£4() 19 SharpMZ80A • Forth '8K e • K l Also on MZ80K & Osborne Allo ws implementation of Forth . 

C25 -um HisoftPasca l '8K e H5 ~ in PCNweek «ding Apnl 8 Pascal comptlef and KtNn ld410I' 
£172.50 UCSOp-System UCSOPascal 46K • • • 04 Portable Pascal k>r syllems dllvetopment or CQnVTl8fQ8I applicabons. 
£201 25 CPM .. ,,, .. '8 K • • • x, Industry atandard Basic 
£12190 CPM • ceas.c 64K • • x, Commercial Basic . Also on CP M86 (£265 65) 
£213 .00 AnyZl!O ....... '8K • • X1 8tull·in matrix 1uncbons Sopports MP M r.ootd . G,aphocs opt,on. 

()pe<ations <5980 CPM OperaungGf.»de '8K • • • El W erts by puaing CP M to sleep & f9DlaClfllJ II with operallng enwonment 
()per-system £2294 ..... ,, ,....,. 46K • • •• Ois«operat1no~ tor Apples whlchspeedsuplocatiOnol binary& Appleeoftfiles 

£277 8066,n,c,o Concurrent CP M-86 '8K • • T2 Enables loor separa te tasks IO run in a slnale UMf station 
£126 50 8080 and Z80 moos CPM22 64K • • 04 0 ,$ lo, 8-bn micfoswrth over 1.5millionusers 
£379 50 8080 and zao mic,os MPM ... K • • 04 Muhluser, muh<1H1<IN'I FNlturN record & file locking , date & lime !WlfflDltlQ etc 
£21080 8086 and 8088 mieros CPM-86 .. K • • ~ ~IOone~eofRAM&allowsupto128megabytelolon-llnestorage 
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RING FOR SAMPLE PRINTOUT, FULL SPECIFICATIONS & LATEST PRICES 
WE WILL NOT BE BEATEN ON THE PRICE OF STAR OR JUKI PRINTERS 

JUKl6100 
/ m • 

I 

I - -

One Year Warranty 
20 CPS : BiDirectional & Logic Seeking 
10, 12, 15& Proportional Spacing 
Wordstar Comp atible 
2K Butter : 13 Inch Platen 
Underline : Backspace + Lots more 
Centronics Interface Standard 
AS 232 Interface £54.00 + VAT Extra 
Tractor Feed £99.00 + VAT Extra 

JUKI 6100 £365.22 + VAT = £420.00 

BBC/OR IC or DRAGON Package 
JUKI 6100 + Cable + 

24HR Delivery & VAT £440.00 

STARDP8480 
1·~ \ 

\~ ' 
RS232 INTERFACE STANDARD 
7x9 Character Matrix (7 Need le Head) 
80 CPS Bidirect ional & logic seeking 
5,6,8.5, 10, 12, 17 cpi 
40,48,68,80,96 , 132 cpl 
Friction & Tractor Feed : 10 Inch Platen 
Hi-Res option with Software £10 .001£15.00 

DP8480 with RS232 In!. £200 + 
£30.00 VAT = £230.00 

Package pric es for BB C/Newbr aln/ Epson HX20 
DP8480 + Cable + HI-Res + 24Hr Deli very & 

VAT = £250.00 

SERIAL PRINTER CABLES 
BBC to 25 way D type £9.50 
EPSON HX20to25 wayDtype £9.50 
NEWBRAIN to 25way D type £12.00 
25 way D type to 25 way D type C t 5.00 

~¥-~ STAR GEMINI 1 OX 

~-. 
One Year Warranty 
True Descenders 9 x 9 Matrix 
120 CPS Bidirectional & Logic seeking 
5,6,8.5 , 10, 12, 17 cpi 40,48,68,80 ,96 , 136 cpl Italics. 
Emphasized , Double st rike, Super & Sub Scripts 
Downloadable Character Set (not 515) 
Hi-Resolution & Block Graphics STAR DEL TA 10 
Continuous Underline. Backspace , 160 CPS 
Friction or Tractor Feed CENTRONICS AND 
Internal Butter Expandable to 8K RS232 INT. STD. 
AS232 lnt. £52.00 + VAT Extra £320 + VAT 

Gemini 1 OX (1 O" Carriage) 
£250 inc. VAT 

Package for BBC/DRAGON/ORIG 
GEMINI 10X +C able+ Delivery + 

BBC Screen Dump Software £270 inc . VAT 
AS232 package also avai lable 

Star DP 515 (15" Carriage) £280 inc . VAT 

RING FOR LATEST PRICES 

ELECTRON £199.00 
BBC Micro Model B 
BBC Micro Model B with Disc lnt. 

£399.00 
£469.00 

Large Range of Accessories includ ing Disc Drives, Printers, 
Monitors alway s in stock. 

Printer Cables 
BBC to 36 Way Centronics Type Connector £15.00 
Dragon to36 WayCentrontcS Type Connector £15.00 
OrtCto36 Way Centronics Type Connector £15.00 
Torch 1036 Way Centronics Type Connector £20.00 

Blank C15/C30 Cassettes Ten IO< £4.50 ANY MIX 
Send SAE tor Full Price List 

VAT INCLUDED WHER E APPLI CABLE 

PHONE/CREDIT CARD ORDERS WELCOME 
Postage 50p per order or as stated 

24 HA Secu ricor Delivery tor Printers/ Disk Drives £8 .00 

(SHOP/WORKS HOP CLOSED MONDAY S) 

C.J.E. 
Microcomputers 

Oept ( PCN l, 78 BRIGHTON RD 
WORTHING 
W. SUSSEX 8N11 2EN 
(0903) 213900 

l'CN MARCii 171984 



Since March 1983 , a mysterious malady 
hasafflictedthousandsofpeoplein Britain - 11'lif~..-'!­

PCNitu s. The symptoms are perplexing ... 
Those afflicted are found fight ing their 

~ Ii"'...:~.,.__, way through piles of Personal Computer 

News magazines "' 
muttering strang e things like 'can 'tfind 

Micropa edia must be here somewhere . . .' . · 
But a recent breakthrough has brought I 
instant relief to PCNitus sufferers. / 1 

The cureiscalledthe Personal ~ ;.._-. .f"' ~ ~ 

So if you recognise the symptoms abo ve - take the cure now ! 
Just fill in the coupon atthe bottom of the page and send it with payment (£3.50 inc postage, 
VAT and hand ling) to the addre ss below . 

r--------------------------------------, 
I BINDER ORDE R CARD. Pluser ush me _ __ PCN binder(s)a t £3.50each. lenclose dm yc hequemade I 
I payable to Personal Computer News. Please charge my AccessNis a/Oiners/American Express card ~-:.;;::.; I 
I I I Account No.. . . . . . ... . . . . . . .. . . . . . .. . . . . . . .. . . . . . Name . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . ... . . . . . . . . . . . . . . ... . . ... . . . I 

I Address........ ... . .................. Tow n ............................. Postalcode... .................... .... ... I 
I I 
I ................................................................................... Signed.. . ..... .... ..................................................... I 
I Send to Persona l Computer News, Binders Department, 53/55 Frith Street, London Wt A 2HG I 

L--------------------------------------J 
PCN MARCii 17 1984 n 



NOW 
YOUR MICRO 

CAN TALK BACK 
WITH 

SPEAKEASY £29.95inc.VATandP&P 

AVAILABLE~ FOR: 

BBC 
CBM 64 
VIC 20 
DRAGON 32 
MEMOTECH 500 
MEMOTECH 512 
ORIC-1 
SHARP MZ·700 

Features includ e: 

AVAILABLE SHORTLY: 

FOR 
MOST 
OTHER 
POPULAR 
MICRO 'S 

• Unlimited vocabulary through the use of allophones 
• Easy to use in your basic programs (or machine code programs!) 
• Clear audible speech 
• Powered from your own computer 
• Self -contained speaker 
• Compact , sturdy , built t o last 
• 12 month guarantee 
• If you change your micro - you just change the lead 

---------- -------------------------------------
Available from your local Spectrum IU K ) Dealer or direct from . 

JAMAR LTD 
17 Station Road , Mirfield , West Yorkshire WF14 SLN 

Tel : 0924 495923 
Please rush me : 

ITEM QTY PRICE TOTAi 

SPEAKEASY lSI f2996 

CONNECTING LEAD 
(STATE WHIC H MICRO) (4 !',() 

TOTAL PAYABLE [ 

All PfllCES INCLUDE VAT & P&P 



£548.20 8066 and 8088 IT\ICtOI MP M-86 ... • • 04 Multi-user. Multi -tasking. Multi-uaercap1bd1ty wiltl muhl·prograrrrn1ng tor each uaer 
£168.70 8080, Z80. 8086 and 8088 micros CPNet ... • • 04 A CP'M COOl)atibMI O S des.gned to access IOcal & netwoo:ed reeouroes 
1:295-20 Molo<ola MC68000 CP M 68K ... • • 04 Extends CP M IO Molol'ola MC6800,microprocesso<s -,,,_user . single l.aSking 

I Pmcr.-n Genefalor J_ £228 85 """'°" • °""'"""' ... • • P4 AIS<>OOIBM PC. Program08flffllll0f lordBase It 
£3 79 50 CPM • laSIOne ... • • S3 Also on MS-DOS and Apple DOS 
£569 25 Commodore 8000 The Adminls1ra1or 32K • • 511 A,pplcatlOllS generator No pr """"'"" £684 25 ISMPC • Tomorrowsoniee 1281< • • 511 Also on Sirius, Victor & MSOOS. Complete applicetions oeoerator 

Programmino Tool T £18 -005 MUM ... • • H8 Macro lh111bes Mascet' Is a busmess proarammmg IMd 
£595 o.~32 Exlended Commands 32K e "" Machine oode uti~ty uiniu 12 new funct,ons controlled by 27 command words. 

£287 50 CP M • Fileshare ... • • M11 Alsoon MP M. Bank-SWttehed memory or CP M netNQrk . 
£795 "' 32 Clfagon Selecoon 2 32K e D3 Four ut1hty programs whN::::tl can be listed IO..,. how the program works 
£400 Sha'l) MZ80A • Tape Co,- .... D6 Bade-up copier lor BASIC and mactune oooe 

TNClnaTool 
' t95 B2 

CPM80 • Diagnosbcl 11 32K • • M4 Also on CP M-86 and MS DOS Tests systems 
TmeAecofdlng I £8'2 50 Commodo<e 8000 • MloutCMnan 32K • • Cl Also on Commodore 4000. Time recording sy5'em. ~ prociti41 rMDeorreports 

I £402 so CP M-86 • r me Recording System 64K • • 02 A.lso on CP M 80. Cootrol over man hour e)(pendrture by job or aoc:ooot number 

"""'"' I £2300 """'°" • Computech Utll1ttes OISk H 48K • • C 1 Also on Apple I~ . Errol' checklng , \NUYITTll . ~1Ul9disk copy L.t>eldask 
I £7935 CP M Visa BO 64K • • • M13 Constr ucts a menu-driven sytem IOyc,ur de&ign 

•tt •l ,,, I~ - l £550 Spoctn,m ZJpZap 48K e 16 Concerns a nor»top robot wtllCh aYOlds al181'\S, PCN IS$U9 27 
£7.50 Spoctn,m Halt$oltheThmg 48K e Cl1 Pretty stta.oghttorwa,d-you avoed and lol mons1ers 
£9.99 Commodore Vic-20 NIQntC..awler 51( • A2 'A Ceintlpede ltyiegame Fast act.on.grapti.cs and aoundetfects' 
£.S.50 - • ,.,_ 16" • 16 Al80 on Commodore Vc-20. · 12 levels of aliens an_,,11.1 in different ways'. 
£4 00 5- Fort>ee & !he I-tunny Suckers .... A10 Arcade game in I 00 per cen t machine code 
[5 .95 Onc1 KtllerCaverns 16" • V1 'lnvotves running off with pteeeS of • ladder . hidden in lhe caverns' 
[ 7.95 BSC"°"" B - 32K • V1 F• acbOf1 game, wr1ttenllf'lmactw,e code . PCNISSU839 
£6 95 Commodore 64 Falcon Patrol ... . • V1 Fast actiof'I game of strat99Y and Skll invotving SITlilll pwl9 
£550 Commodore Vic-20 WacfcyWai!erS 35 K e 16 W ail91' serving drinks in hotel. Has to hop trom lilt to kit ' 
£999 Commodore Vic-20 - 31( • • A2 'A versionofftntVVW"' PCN issue1S. 
£5.95 - Horac. goes Slo-ing 16" • 5 10 'Sequel IO Hungry Hofaoe. Has to fetch skis and Ski down slope ". PCNIS-lue 1 
£.2-195 Commodore Vic-20 ChopL lf!9f 6K • • A3 Al:aoonCommodore64, PCN issue 10 
£.1995 """'°" Lunar l " per 16" • • S12 Rev;ewect in PCNweek endina April 22 
£995 Dragor,32 Dragon Trek 32K • 57 "A vet'Slonof Star Trek with ten levels ol difficulty' PCNiUue 9. 
£5 95 - Android Run 161< • "" "ConttOI android k> &hOot walls, kilt mutanes & reach centra l comp4ex' 
£7.50 Atari400 SpaoeAnack 16" • Al1 Consists of a battle 1n a black ho6e 
£5_50 - Scrm,.,. 16" 16 'Space bul dozer nudges shapes inlo b(ad( hole' 
£7.95 o, _, 32 W1Z•rdWa, 321< 5 7 Aewtwed in PCNweek anaina April 8. 
£.7.95 BSC"°""B 3-0 Deep Space 32K P10 You"re in a starM'lip def anninn lhe atargate to your galaxy PCN lssue 33 
£7.95 BSC"°"" B 

... _ 
32K • • 5 15 litt le man runs .. unu walls avoiding obstacles 

£2-1.99 Commodore Vic-20 Al't'el'AeSCW 8K • • T4 Need$ joysbCk. 'Captain boat mmuan trNCher OUI riv«& IO rescue eKplontrs' 
£.7.50 Commodore 64 • Gnaume< 64K • L2 Al9o on Atari and Vic-20 
£7.50 ~ .. Hovll«Bow9f 16" • L2 Man mowing lhe la wn IS chased by ~ netghboor PCN Issue 27 
£5.95 Commodo<e64 • Horac. • nd the Spidefs 08K M8 Alto on Spectrum and Dr11CJD11 32 
£7.95 OJll(J[]J132 W1Z• rd War 32K 5 7 Needs jOystick. Magical combel tor two IO nine players; lnt91'actiVe duel' 
£6 95 - LuneC<abo 16" M14 3-0 raphlct PCN issue 33 
£5_95 - Mane- 18K B3 Guide miner Wrftie ltYouan 20 crazv caverns. 
£595 - • -- 16K U1 Spaceman~ pods and roc:kN . PCN istoe 14 
£695 - 3-0AntAltaek. ... a1 Gins resicue boy$ (Or YU versa) in a maze filled with aggreSSIV9 ants 
£5 50 - Chukkie Egg 48K AS Aiso runson BBC B. Try w1UIUOIJ on the eggs 
£6 95 - Penetralor ... M8 --£5 50 - Zzoom ... 16 3-0 fighter,,_ PCN is.sue27. 
£.7.50 BSC"°"" B ....... 32K 14 'Guide submarine thrUUWl cavet"ns & des1roy enemy' . 
£999 Commodore Vic:-20 Annihilator • A2 'Based on Defender'. ........... I £995 BSC"°""B ........ 16" W1 A dassic actv.nture. h caves avoid ing hazards to collect treasure 
£8 00 "' -· 32 Mansion Adventure 32K M12 Wind your way thruuun an old manSlon aiaun:J up dues to find the diamond 
£35 _00 IBMPC Adventure in Seretna 64K • • 13 NMds colour graphics adaplor and direc:C drive colour monitor ,or use 
£9_90 One-\ • - 16" AS 'The thinklngpe(lon' & ad'veoture 



I 
.... I~~;_ ,....':,!!~ 

H I i i lh ! ! n I ~ f H IA 
£12.07 Sha,pMZBOA • -· - K1 Alaoruns on Shar;>Ml.808& MZ80K. 'An intefactlve lldv entureg.-ne·. PCN,ssue 12 

£795 Sharp MZ80K • Niahtmar ePa rl!. '8 K S8 A1So ruM on MZ80A. Cron NM'.:lhtmat• Park. 

£400 - ~L.a$ 1Jedj '8 K A10 Textual adven ture w ith OY9f 500 rooms . 

( 1495 - Valhalla - L1 PCN lssue 3S 

£14 .95 s_.um TheHotlblt - ... Object iS IO oet treasure Fo, one player Also tor Commodo(e 64 . 

£500 - • °"' 16K IS Aleo lor Of- 32 aod Commodore Vic-20 . Explore llbyrinth and destroy Orb 

£10 00 Soe<Wm • Pomanoa - A 7 Abo runs on ZX81, BBC, Dragon 32. PCNlasue 1 

£500 Soe<Wm • TheOues t '8K IS Also runs on Dr,gon 32. ' f inMlrvl adveriture n .. ....... 

£500 5oect,um • Star Trek <SK IS AISo runs on Dr- 32 and Commodore Vic-20 . 

(1 0.06 Tancty TRs.80 1 • MysMrious Ad\lentu rtr 16K M6 AISorunson Tandy TAS-80 111, Genie I, II, Colour Genie and BBC B 

£5.95 sec ....., • Invisible Man 32K C9 AISo on Commodore Vic-20. Alm is IO shoot man who keeps disappeannn ' 

£5.95 s_. um StarshlpEnierp,tM 48K 59 Bued on the classlc Star Trek_ Includes ateade act,on 

SimulatlOf'I £5.50 Soe<Wm Healhr ow ATC 16K H7 lvftrafficcontrolnalM 

£7 95 - • Fl,ghl '8K • P9 Also available on ZX81 . 

£14 .95 Atari400 • Up Up Away 16K 5 13 PCNWNk. ~Apri29th 1983 . AlsoonAtari800 Availableondisk , alSo 

£22.80 Alari400 • Jumbo Jet Pilot 16K • T4 AlaoAlati800 Ten d!fficultylevels . PCNiselie32 

£7.95 - • AIOh!S.mulabon '8K 510 Al:lo on ZX81. Show1 control panel & control View 

£17 .20 TandyT R$-80 - 16K M6 AISO on Genie I. II, & BBC Model B. 'S.mulll tion of pilobng a ,umbo' 

Board Games ( 4 .00 Soe<Wm Mtl fl'ICtl10Meyta11 '8K A10 Play against yoor Spectrum . Suppot1S pnrner 

Spo<1 £3335 IBMPC DecalnlOO 64K • • • 13 Needt ooloi.ir graphics adaptor and direct colo!Jr monitor 

[ 19 .55 Atafi.(OC) • Socce< BK • T4 Also on At.-i 800 . Reviewed 11 3 83. Aerial view of field 

£7 .95 0<~32 Goll 32K e • 57 For one or two players . Full hancllCaPP!no. system 

£850 sec ....... e Bllha,ds 32K e • H3 Available on disk. 'A game !or II aoea ' 

v ....... £14 .99 Atari 400 Bntlsh u.....-... Jigsaw Puzrle 8K • T4 At9o on Atari 800 . 'Educationa l came with selectve difficulty ' . 

£15.95 Ii"'" Sa- '8K • • P9 Ex_ ar. 
:C•l•'" 

"""' £8.95 sec-A • Oesk lMry 16K • • W1 Aleo on B6C Moc;k,J B ConatSlS of address book & diary pUlmer fplus instructions). -~ £19.99 Alari400 • ~Financia l Ma I SK • • T4 Al:9o on Atari 900 . Need8 Atari Basic:,. ... - Alda money - · .. .,.....ment. 

£19 .95 Epeon HX20 • Home 16K • • Kl Alto on Sharp , MZ80 & Osbome . Keeps records ol hOme finances with Naphi::a . 

£8 .95 Soe<Wm OalaGenoe 48K e • A3 UMf proor ammable home database . 

£2875 Newbfa 1n Home Expens.es40.6 30K • • E2 Also on the Memotech . 

""""'- £24 .99 Commodore Vic-20 Vic Music Composet BK • T4 Aids to apimg cornpoM( . Al9o lof enleftainmeoC and educabOn 

£5.75 Soe<Wm Muac Mak• -. • BS Teac:t.s mlJSC.al nota tion , aids oompoeib'.)n . 

~ !:,Ulsar : 0'2r!"!S: ,~ : ~~~~~~~~ 1~~~~203~i5= -: ~ ~ th ~~~~~ ':1s~t.:~: ;:. ":,.:h~s~111~~ =~ 0:1-:! =~ 
7352 42 AI ~radirlg , Brighton 36894 At Acomsoh. C4mbridge 3 16039 A10 Amaz,ng Games . 044-46-45740 , Al 1 .tJiien Data ~~~~~r.z: :::;:~ ,i=: :g;i:a::~:it:~0~!~1~.~~,M~~ocus. Setvioes . 07 4520 1 
at Bonslll , 0 1·5800902 12 Bristol Software Factory, 0'272-735022 13 Bug-Byte , 051 -227 2299 14 Bytesoft, 0480-2 15005 IS 

:r ~~.Blshops$10rtlord7238(8 02 0mlcton, 01-636 657 5 03 0ce an, 061-832 ·7049 Bellllow«aottware.01 ·9031816 

Cl ~~=~~ Cf1~ ~- ~~Sf.1=~~0~~=:.1ssc:4 ~~~r{i~~~= .3:~~~~=~ =-~J~~ ; ;;;•~ m 
~d3n69 Cl ~ BSoltware , Pres ton53057 Ct ChaJksott . 090S-55 192 C10 Construction ~ SeMces . PI PmtMly. 0240 7-4906 " Psk>n. 027~ 11 '10 Po$ tem. 04516-666 PU Preasion Softwa re , 0 1-330 7166 1'12 Pete & Pam 
~4754 1 Clt Crys tal, 0783-282084, CU CPL0222 senso . CU ~ate ~Cons tuhan11. 01 -12, 018 c:on,puters, 0706 212321 

aview , Cok::heslet 869414 02 OEC , BasingslOk.e 59200 DJ Dragon •ta. Ken t~ H. 744700 D4 ~QI A8Sffirdl, Newbury QI Ouicksilva , Southampk>n 20 189 w~~~O~~ro:e1~:...~~~~~ ,D Dynatech, 0481 155 ~~~~~~~~~:,r~~ ~ Ri R& R Sottwar e. Gloucest9f 5028 19 14 Real 

n Fen-ari, 0~5791 F2 Farmplan~ Systems . Ros9-on -~ e 6' 32 1 ~~-~:'=~er=.o~-~ l:~:;. ~ ~~2.k't1~J= ~i=g ~~7
s~~~ =ade . =~ ~~~-48~~:~ .,~ iJ,;~ l~ NJ H & H Softwar e , Runcorn 65566 "4 Heinem a nn. 01-63 7 ~=:.~'3~°s~~t~!!.~~1 -~1;~ .~~~~sf 4~ ~M 3311 N5 Hisoft, Swindon 266 16 N&HolandAutomation, 0628663695 N7 Hewson, 0783--282084, HI Heyden Oatasys lems. 

01·203517 1 ~~~ :1;~~.~~~ 1
:9Thor n EMl,0 1-836244 4 T5 Texa s lnstrumerns, Bed1ord 632 11ff Thame s 

~~1~::=~r:~,~~, ~~~~~~~~~~=:·~~~;!7~¥·. Sottww• . 0 1-609 9661 

i = ~~~k. K2 Kansas City Sy,t ems . Ches terfield 850357 IU Knights. Aberdeen 630526 M4 Keen 
Ut Ultlmale, 053().4 11485 

fi°'11~ ·o~ ~ ~~=~: ~ t~ ~ ~ ~2 51 2 
::1 ~~1:i ~ . Chichester 76' S31 W2 Wldgil Soltwatt , 0 1-444 5285 
l1 Xitan Sytte ma. 0703-87121 1 



Exploitation of the BBC! 

EXPLOITING BBC BASIC 
A P Stephenson and D J Stephenson 
Written to build on the User Guk1e, this book emphasizes the 
pow et o l BBC BASIC, and its special s treng ths: struct ured 
progr amming, thediff&rent modes available, information 
stOl'agef retrieval and the sound and animation facili ties. 

The book Is accompan ied by two opttona l cassettes which 
cont a in some of the longer program ltStings 

SoftCCVfK 176pages 040801437 7 £6.95 
CassettB 1 040800972 I f6 .90{inclVAT) 
Cassette 2 040800973X f6 .90( inclVAT) 

BBC MICRO PROGRAMS IN 
BASIC 
Derrick Daines 
Here is a bumper collec lion of 27 games programs which 
utilize the excelle nt graphics and colour facil ities of the BBC 
Mk:ro . You can shoot torpedoes, race hors es ... even take on 
the r~e of Moses leading his people 10 the Promised Landi 
And all for the price of a single game cassette! 
&ttccVfN t2Bpages 0 4080 14156 £5.95 

Avallabl• from all good booksellers . or from the 
publl aher1. 

JN~ 1i' ewnes Technical Books 
J ~ Borough Green , Sevenoaks,_Kent TN 15 8PH 

• Compatible with all "Atari-style" 
9-pln joysticks 

• Plug in cartridge design 
• Tough plastic casing 
• Does not interfere with 

keyboard operation 
• Available from your dealer or 

direct by mail order 
• 12 month guarantee 
• Game s coming soon from most 

sottware houses 
• Extends the versatility of your 

Electron computer 

PCN MARCii 171984 81 



Orie 4IK w11h 50fi...,.are Zorgon's Re­
ven~. Hoppe r Centipede , Dracu la' s 
Revenge. Ice Giant. llunchback. 
Xenon. Hamer Auack . JO Mau 
Breakou t . Defen« Force etc . .Cl50 ono. 
Tel Gan 1on 662.lOS 
Vic 20 Almost new. Super expander , 
mlcodc, mon11or SK, 16K. Many car · 
tridaes . tape, 1ncludmg Avenge r . ehcu. 
Bon.zo. »d..-·enlurcsl\70 Tel0 1·291 JJ29 
af1er6pm. 
W..W COM 64 a nd Spttlrum software 
on1>nah only 1nc:. mlay ca rds . ,;()fflC 

Spcctfllm p mcs 10 sHp . Tel (305 42) 
3971 or send hst -t sac to I Roscdenc-. 
March . CambsPEI S9 8~ 
.... 32 bo.11cd ~ ne ... •, *llh so f111,are, 
book s also JO)'"icks and all k-ads .Cl60 
ono. Tel MaKklo« 62108 
• 1 ..-..:.1co (ri'n1e 32K locs of ext ras as 
new bo1h boxed bc) I pncc for either 
sccurCJ. Tel Stc,e 01-886 7538or 01-952 
8860. 
Oric-1 48K software. for sa le, 7 •• ochac 
Ad\·cnturc. Orie f11gh1. and ea.mes 
compendium (5 each. Te l U.)ngefne 
724291 afler 6 pm 
ZXll + 16K 11,.1thc.11ccu11,·ckeyboardand 
wnan durable .cas ing. manual , kads. 
books and pmcs sor1 ... -are, &ood rorid1· 
1aotl. all boxed Tel Roy0703-SSS741. 
~ casc:.char1er,manuali.Cost 
£285, £200ono . TelOl-8505594 
At.t ~XL sof t\li'arc. Canyon 
01mbcr, Ghos1 Hunter , on gmal cassct· 
ICS, £8 each. Le Suck ,oysllCk. .(12. 
Wanted · Pok·p<>1,1tiOCI. A1amrn 1er, 
Joustorig1nalcan ridgcs TclOl-3410464 
cvcnin p. 
W..W BBC B. 1.20.s. \\'1ll 1ra,·e1 250 
nulcs 10 collect. Periferi als also consi· 
de red Please phone Worth1n16'1!J76 
Vic 20 i1mply c.ak program .Cl2. Blank 
C-!Ocasscttcs40pudl. Vic:Re,-eakd£5 
McKenzae 13Gras,cnor Avenue Barnet 
Hens EN!i 282 Tel 01-449 4726. 
U.. pnnter TandyV l l80cplu/1 casc plus 
ifaplucs. Parallel and R S232 m1erfacn 
£110 1ndud1ng cable. paper, etc. Tel 
Bolton414.59 
TIIS-80., k,'CI II 48K +··I.case. )O)'StlCk 
port, anta·ghtch . numeric keypad , pt1n· 
ter mter(acc. softwar e. manu ahi, leads. 
£240. S1mClfl (05827) 68663 e,cmnp 
please . 
At.t Star Ra)(Jcrs, Moun 1am Kms. River 
Rescue,Nukwar ,con trollerOKG alaxy. 
All boted. Will swop for Alan 850 or 
Modcmor.C l 5 ROM {\Ocasso r WHY 
Tel 0268 S~37. 
c.., Genie soft..,·arc.16K s1ock·mar­
kct on c..s.scue . Feat ure s include tu . 
Newsflash. £3.50. Roge r Moore . 67 
Manor Dmc North. Acomh, York, 
Y02SR Y. 
Drnp,11 12 + JO)'SUcks , soft ... -arc ca r· 
tndge , cas.scue recorde r , boob and 
ma1az1nes . .C180ono. RaJ<:5.h Tel 01·902 
ms. 
Dll l6K+rik- 11111y ltcyboan:l + man· 
ual .c30Tel06 1·766 7960arter.5pm 
s,.ct,.. soflware. More than 60eamcs: 
and utilities at lcu than ha.I( pncc. sac. 
l\6Ash1onl..anc . Sak'.C'hcsh 1re. 

PCN Billboard 
Etnp.l2 p)~ticlr.,Compuscnsc.h1·rcs. Atari 400-,. full mO\-mg tyP""·n1cr 
cartridge, plenty of software books. kc) boord Ba~ manuali, 410 reorder. 

~:;;~~ 'g~~70. Tel Newcastle-under· ~t~~:h=:d:;;i:;~~ E~!~~ 
T- Tl 99'4A computer plus lnvadc n., Port0Sl·3561775. Aftcr 5 pm 
Munchman . Parsec, extended Bas1e. Vic 20 pl\tt. casM:ttc deck, 16K RA M. 
Mm1IDC'mory Frogge,. asscmbkr. 1ntroduct,ont o Basic ,JOysllckCboppcr. 
spcedl synth esizer, c:.aS)(IIC ttcorder Crazy Koo g. Bhn:. T)-pc-a-1unc . 1 loppit 

;~allboots.£180.Tc1Chagford064-7l ~~=T!i°i:i~J;:;:r magazines 

W..W Valfonh langua.sc for the Atar i ~ soft"'"°1rc for sale 65 utles 
4(0'800 Plussc 1ofVa lfonhu11hties and 11\dud,n, Scrabble. Chequered Aa g. 
manu ab. Goodpricepaid . TclGran1on Zoom, Monopol i. Pm ball Derby, Jlot,. 
(}3&}.73694 after S pm bill , Snooker. l lora«. Valhall:, Tranz-
511-, MZ80A "8K nc"' oo-cd . Com- am. A1ght Ta nx. Tel (0702) 617608 
plctc wi1h dcmon~ratioo tape and ,....,... (Dra gon) abo Salamande r 
manual. £275 also Sharp PCISOO ¥fllh Trtk . 'The Kine. Tand} pnn1cr DPM 
pnnlcr ,cane llc mlcrfacc .manu a l.Cl50 100. l nc:ludc)Cable for Dragon or One 
Tel Ba1hpte6J2689 Pri« s07.£7.£S.£175. Tcl07b,-28J 2128 
New()¥o·ncr ofC64wishcs1ob\ly all kinds c ,cn1np 

Vlc151 5Prilder boxed 15new,.C13!i. Tel: 
Ol -67S 4789 evenings or daytime 0 1-222 
4848ext33. 
vtc-.10 + mtroducu o n 10 Bas,c • 13 
calllCI. 2 months old. sc llmJ because 
buying dearer model. £80. Tel: 01-278 
S4<!0af1crb,-pm(askforDa,e). 
BBC 8 ... 11h Walford OFS, with casscllc 
kads etc. brand new un .... iinlcd Chn s t· 
mas present, 099. Tel: Ol-:W02S86 N. 
London. c,·cmngs llli"Cckcnds ( Enc) 
l>rapll 32 boxed under guara ntee, 
games. The Kins, Talking Android. c1c 
for .C99. ron1ac1 Bao 62 Llsscndcn 
Mans.ton, L1s..cndcn Gardens, London 
NWS 
Vic 10 + HK Super fap, ,mder. lllpc 
recor~ r. 1ntroductt0 n 10 B:mc I & 2. 
Ocss, Super-Lande r , fh·c o ther pme-s, 
3 books £2.30. ..cw H70 \\'rit e 8 
Pauenon. Lortno School. Ed1nbursh 
EHZ l 6JA 
Drapll 32 for sale. JO)"il ick. lot \ of 
magazmcs and soflwarc COSI £260. sell 
(180. Tel: 021·561 1463 or c.all Rufford 
Moor Lane. Rowley Regii. Warley . W 
Mids 

ofd1sccartridgcsof1warc.alsobooband l8C I one )'tar okl. r~ ·c no 11~ for 
oopies of Compult magazine Tel e\·en· game s, .()2S. Tel: Durham (0385) 65602 s,.ctnt. Wtw.. swop I h1ne o,·er 170 
1ngs BM$tol 611712. evenmgi. Mike Bouslrc<I 111ks1os ... opScndh)IIOR1Chard I last) , 
Vk20 16k + JK RAM cl panseon. books. o.,._.. UK ,...1,h 17 tapes. profc~,c,na] Hegel Suassc 13D. 6520 Worm), West 
Qu,ckshol Joysllck. cassette deck. sort· joy.sticks "'·orth £45. All good oond111on. Germany 
w.ire. cxtendc<ITVle ad,du s1co,er .a ll only1111omClflthsofd,rcalbargam,pncc: S...,, MZ-IOK 48K compu lcr w11h 2 
l)Qxed. Only £200 Tel 01·907 9572. £175. Tct (01) S70 7Sl3 . Basics. 3 boo ks. dust CO\·cr and S4 
AHie: I for pie plus 1wod 1sc dnvn plus Shar,MDOK (48K)llli1th lotso f sof1 ... ·are. games, mdudm g Sptteh, Slartrek, 
...-1sual dtsplay umt lmmacula1c oon<h· Forth, Pascal,gaIDC$,clc,b\l)·crmspccts Aslcroids and Chess. £280 ono . Tel: 
hon .J:400ono . Tel 81rmmeh am021..&27 and co ll«1 s . but offer me, .C250. Tel Sheffield 480111. 

::O e2 N cassc 11e.Bas.c pt I.Sar,on2 :i.::"!:5, cr;"Ofr.ued DFS. speech ~l~n): s ~ \~~i:-:-r~~,:~~-~ 
Chess, Arcadia. plu s fh c olhc r pmcs ku . Cuman1 IOOK d1~ dn~e. all manu· Elcctrom('S Speech Syn1h. One u'Cr 
casscues.£110onoTe\MarkOl-864?9SJ als . .C600ono. Tel: Easl Jlon.lcy(Surrcy) mag,u ,nei. plu1 20 c.assettcs 1nc Forth. 
even ings (Grccnford) Might swap. 2452 £350. Tel Padga1c 82.l461. • 
• Ill Wilh 1.2 O.S + word'A1se+2 Colecoml.. ... -11h 4 canndscs, Popc)c, 88CI JO)S1JCk .boo l sc te.CJ40on o.Tcl· 
joys 11cks+ 1apc rccordcr+m .c. book+ Venture, Ladybug, DonkeyK c,nabra nd Darhng1on461467af1er6pma$kforlan 
maeazmcs+so ftwarc . Will accept £480. nc ... ·. £145 ono Tel : Longfield -@3. Auri400 program rc«lfdcr, Basic, £500 
Em ,, cvemngs Tel 014586440. s,.dNm Softw.,t (oflginals), 20 like, worth of wfr.r.are, Donkey Kong. Pole 
ZX-11 J6K compu1er, lca<k, manual , Jc1man, Alie Alac , Tra nzam, Time1ate, Position. War Gam o. Buck RQKeD,CIC. 
books , monkccs cas,-cne and 4 ochcB. Pima ma. Tu1ankhamun, Doomsday will ac«pt 050. quick sale . Tel: OJ.289 
Plus Adam An1 tape. Only (45 ono Cas ile. JD«p Space. Wh«he for £60. 0108 aftcr6.JOpm plea!ie 
Robert 01-935 S993. ,."011h £120, scll locall) Tel: Lough1on ~ rinaocuilmoddlmg packqc, 
W~ KSpcmuma nde xuas ... 'ill p,ay Ol-5082238 TOfc:h format (worlr..$ "-1th disk pack). 
.£250 or S'llt'ap for VIC-20 16K. JO)-St1ck, M.t WCS boxed, one )·car old, 12 unscd original Ih5. Tel: 0204 694265 
C2N. books and sof1wart. Will coU«t cartrids«ind',td.1ngAs1crotd$, Pacman, (Botton) 
Tel 067623281. lnvadc n, £150. Tel: 0 1-748 1643 after A,c,w,. At. compuler with ... 'Ofd· 
S..., romputer flash sun, beep timer. Spm. proocSSJng ch,p, BBC Btiic , Sc1kosha 
darkroom exposure mc 1cr For 48k ~M )C)fl..,aref orsa le.Skram· GP·lllpnn1cr,lo!iofr,apcrandpmcs 
Sp«crum prin ter, paper, plus scnous bk, Kong, Cubcn. Hovvcr Bowe r. softWllre, absol ute OOr1ain £200 Tel: 
software. R MJtCkayBrochrobbicBro ra Falcot1 Patrol, Dick ys Diamonds. all 01·5402696 
Su1hcrlandSro1land KW96NE. ongmals. O each . Tel: Bnsiol 671450. Oric·1 48KMxmon 1hsold111illhadd111on.tl 
W--4 Dra gon g;,imcs Mons1er maze, ask for Nick books. soft,.·arc and I ape rcrorder £125 
Sc:areman. The Valley. Pharaoh's o.tc-l 4111complctc kil , recorder. lead\, Tel: Bng.hton (027)) 729'...88. 
Cunc , Wizard War , Empue. l'c 111e· Ccn1ronia pnnterc:abk:. manua ls, soft. BBC MON! I for 5,alc plus cducahonal 
rcw'1 Diary. Tel 0259 nJ92 1. Gordon. ,...arc, tocal V1i1lue .£270. be)t offer o , cr §Of1111arc Tel: 070S 30037 a fter6pm 
41KLtn: boxed. undcrguar ant«,e:cu l· £150 sc,curn. Tel: Sle\enage 72?956 Mart WCS ... ,th 12 cartndgcs 1nclud1ng 
k:n1 oondilion. Includes ma nual, leads t.t.lMIIN plus sc,·cn c:ar1rKlgc1, S iar EnduroandOonkeyKong+TV,Rad10, 
and 50fflC soft ... 1ue . .Cl50. Dorchester Strike. Sea Battle. Armour Battk . CaSS<"ttccombmauon£2(X).Tct \i:udcn -
area. Td0929462872. Space Ba11lc. Socttr. Poker + Black· hcad3287S 
41KOric-1 bo:cc<I. Tape recorde r, leads, µc t ,Golf,stillboxcd£1SO. Tel:0347483 .....,... ,·idco pme ..- 9 canridccs 
five games. Oricmon 1apc . Mcloork (Linton) Yorkshire mcludin& Lock ·n' Chase. tcnn15.clc . as 
programmmgbook . Price.Cl 50. TelOS92 ~ Ato. 12K+ 12K. 6522 VIA. re1· ncw£9S ono. Tel: Ru,shp (71) 75009 
204600. Even,ns ). ula1c<I PSU. leads, Word Pact ROM, Qrk.1 4IK 1oclud1ng £48 of software. 
W_... Acorn Alom wuh via and prinlcr Pceko-Compulcr. Life, Atom Oala · Xenon -I. Zorgon's re,·engc. Mushroom 
olp will pay up to !SO. Richard llult , ba~. Game Pack 3. Ullh ty Pack I clc, Mania, DdcnccForcc.Onc Trck,£120 
Lmgmcll Abbey Rd St Bees Cumbn a man uah . 3 bools (100 ono. Tel: °"679 Tel. Farnbor ough (0252) 520479 aficr 
CA270 EO .Te1E&remon t 82245. 6340e\cs/w.es 430pm 

fllllll .... .., ................ 1111 .. .,. ................ ,~ ... ----- ........................... .., 

·, Billboard Buy & Sell Form I 1---------, 1-- -- -- ---,--- --- ---i To place your Billboa rd ad , fill in the form on the left, with one 

I word per space, up to a maximum of 24 words. Send the I 
1------ -" 1---- - - ---,---,---- ----i completed form , together with a cheque or postal order for 

I £1.50 made payable to VNU Business Publicatio ns, to : I 
1-- --- --1----- - -11-- - ------, Billboard, Persona l Comput er News, 62 Oxford Street , London 

I WIA2HG. Notethatw eca nnotg uarantee thatyo ura d appears I 
f- - ---- - f- -- -- - ---1f-- --- --l in any specific issue, and that we cann ot accept ads from I commercial organisations of any son . I 
I -= ···················· .I 
I Add ress: ... ... ....... ... ................................ . ............ 1 
I Telephone: ......................... .... ......................... ...... I ~---..... --..... -..... --..... -----.......... -........ -..... ~ 82 PCN MARCH 17 1984 



bta: £ 12 per single col umn cm \ fin1mum ,1lt .'\i.:m. Serie, d1'1Cnunt a,a1lahle. Alw ~po1 colour a,ailable. Mechantc.l Dm : 
Colum n \\id1h. 1 column 57mm .:! colo ur\ I lJ-lmm . ."\ co lumn" 179mm. Copy D.tn: !Oda)\ prior 10 pubhca1 1on . 

eont.ct: Chri .. uan \kC'ar1 h , on 01 •. ,n .l211 

bubble bus 
software 

magical games and 
utilities for the 
Commodore 64 and VIC 20 
Available from· 
W H. SMITH, l.ASKYS. u,o,-4TNJNG DEALERS. 
SPECTRUM SHOPS. GREENS, HMV SHOPS, 
GAMES WORKSHOPS. CENTAt;SOf'T 9fld 
PCS STOQUSTS Ind .. Good Oulers 

;;:i.~. software 
87 High StrMt , Tonbridge 
KentTN91RX 
Telephone: 0732 355SMl2 

THE 

.tl.RUN 

.. IS HERE 

ASTROLOGY 
Seit-teaching and Accurate Calculation 

Programs tor 
Sharp MZ80A Commodore 64 

BBC/Electron 
Slncl1lr 16K ZX81 and 48K Spectrum 

Dragon 32 NewBraln 
Colour Geni e Video-Genie /Genie 

Tandy , PET and others 

~~~:,~n:~ai~!~~~~: 
harmorucs, chart wheels, etc Standards as taught 
by the main astr~ schOols Of buikl your 
program lo your speoricatoo 

PINN~ wg9 NII to 

ASTROCALC 
67 .,_Hcrott Ro.et, ttem.i tt.mpsttNd 

""'11 , HP3 SER 
Tef : 0442 51809 

LEARN WITH TED 
~S,IFUlltMallOl'lal~IOf~tdloolCflildttn 

=£:SE=:Tc~5 
IISltlltPlflAIWOl*IIIOllinQUlll~dlull .... 
Pf091'111'1SlncWIMlcolourtti~~.--.IOUndancl 

mu:.~ lCIIIHIT. 
Al•pn,gtaml POpeylbillll 

TOii 
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REPS 
If you are already successfully selling 
software direct to shops and would like toJOm 
our freelance team selling the best ,n 
educational software on a commission basis 
contact Bm,n Kerslake of 

-

37WillowsleaRoad, 
Worcester WR3 7QP. 

I 
Tek090555192 

BBC32KSPECTRUM48KCOMMS4YIC20ELECTRON 

Peripherals 

BYTE DRIVE 500 
available now: 
BITT DRIVE 500 lor your Orie. 
BYTE DRIVE 500 lor your BBC. 
3" compact lloppy discs lor 
BITTDRIVE500 
Slrlf ................ " .... ..,'°"""" ~ 
UMEKARA LTD. 
11 FERNMNI ClOSl, WW>lASUJ>l, 
CKATIWI, IDIT lll(J tHtl. TfUPHOfrll:~~l 

MI CROCOMPUTER SERVICES 
(MARY PORT) 

2110M$U. n'u'"=.~f'J~~151fW 
, .. fOIODll1211!i 

Commodore 64 £199 
lnlWtlcl [ID CON*l ,OW o-,, mseffll mactll'W) a, .N -­Mank:Mintr~ttwa reProjects) 

~~:r~"18:n)) 
How.r~r(Llamason) 
Gridrunner (Uamasott) 
Revo1toltlleMu1an1came1s 

~ca:J!~~~~urne) 
Kick Off (Bu~ble Bus) 

CSI 

t6.95 
t6.00 
t6 .00 
t6.60 
£5.25 
£6.60 
£4.80 

£11.50 
t6.00 

GENEROUS ROYALTIES PAID 
W1requ1r1goodbuSU"le$$Grclubsoltwatt llyOY 

own lht copynght please und , bnet descriptlOO 10 

COM1'111111 SYSTEMS IMPUMUTATIOI LTD. 
17 Morf111 Ro1d. lon6oft SE30AA. 

Allnpbes lreated1ncontideoce 

fllUPO ST 4,wESTfNO llllNTON OJl»iOUOll1 

MATRIX COMMUNICATIONS 
(ESSEX) LIMITED 

CABLE AND C()NNECTDR SPECIAl/STS 

CABLES 
VT41NTERfACECABlfS- 1metlllonQ 1137411a1-t-VAT 

-~~~~ 
W1canll,WfY11"1y"cal:lltnMfflbledtoyour~ 
-Rll:ltlonQDNI AGCoatral.lBt,IWangSllndanlTWIMII, 

M~ . TWISIICIF'air 

CONNECTORS 

~~~~ws~:,-u~ 
PRINTERS- Centronlcs Parallel 

EPSONIWIO 12311 OONCft • IIAT 
(PSON IWIOflT 1251 OONCtl-+ IIAT 
(PSONfXICI 1339 OONdl-+ VAT 
EPSONMXl00111 •31600IICll+IIAT 
(PSONFX100 #4S7 00IICtl-t-VAT 

INTERFACES 
t1452KX-0NRS232 #S800•VAT 
l1'3~RS232 13000•VAT 

RIBBONS 

""'"""'""" MXIOO.fXlOO 
1SOO•VlT 
d!IO-t-VAT 

StOcill ... oC SMYo IAOftltor1 • 7'.00. 
c.nt~ Wld Pf\ill pei Printer-.. 

F«~~.:.~ar:.o:i~~:'* 
(TRADE EHQI..IIAIES WEUXlMEDj 

PRINTER PRICES SMASHED! 
A 111ec111 pun:111111 1llows n" ontr t11, 

M1ttneama,i T1lty S,lrtt II prllttl t at tlrl11nw:int 
towprlctoffl!S1 

£199 Including VATI 
Tots IOP quality p,v,ler from a famous manufac:tur· 
er comes wllh tractor feed .00 single shee1 
capabibty and industry standard interfac«J lor both 
Hardware and Softw.,.. The standard interlace le 
CentrOl'MCS Parallel - Ideal for the 88C B and 

~=.ei;·r~/J<,.::!~~n~.=.=,~ 
=~t:~:~~:!t~~!it 

order including £8 Qlmage to: 

~~~~~~ 

SPECTRA VIDEO 
SV 318 + CASSETTE UNIT 

£210 Including P&P 

~~J:~;-=:::~~ews 
technical inquiries 

MICROCOM 
44A NORTHUMBERLAND PLACE 
TEIGNMOUTH, DEVON TQ14 SOE. 

T .. : 06267 78051 . 

DOUBLE YOUR DISK STORAGE 
IN SECONDS 

Use FLIP JIG to cut a second write enable l"IOIChon 

C'=~~·i!~~~~ 
£ 19. 95 inc P+ P. Aenvttanoe Wl1h ordel"lo: 

368 G::~~o: J::a:!71.!;°ar1 1 FL 



*ASTRONOMY* 

.. 

!~~~:.~J;11/: p~~)~~~u~~ft~~~ 
the BBC Micro Model B (cassette 
loading) . tt caters for astronomers 
ranging from complete beginner s to 
advanced amateurs and aspiring 
professlonals , and for edu cational 
Institute s. 

'SKY·BABY"s many features include: 

* Colour and brightness codea dis­
play of stars, planets , sun and moon 
,n selected area of sky * v.aw from any position on earth, any 
date and time specified by user * A library of all stars down to 
magnitude 4.0 (i.e.. 469 stars) 
including coordinates, magnitudes 
and names * Orbital parameters o l planets: sun 
and moon positional formulae * Star sizes plotted to indicate bright­
ness; sun and moon and planets 
colour coded * Moveable 'space probe' to identify 
name and details of any object 
displayed on screen * Detailsofcur rentposition ,risingand 
settinQ times of any selected object: 
provision for an additional user· 
specified object, e.g .. known comet, 

* b~:~a3:'e~G~~~8~t~0Cttons on 
program use, astronomical 
nomenclature and positional astro-

::;J· ~~~~~~ ug~r!~Y Ii~~:: 
etc., etc. * Auxiliary program to analyse and list 
oontents of stellar library * Unhindered access to Author by 
phone most times: caners welcome 

'SKY-BABY' package, consisting 
of C 1 O Cassette conta ining three 
files (program itself , stellar library , 
auxiliary program) , and 35-page 
User Guide , t12 .50 inclusive 

payable to: 

STELLAR ENTERPRISE 
84 Dudsbury Road, West Parley, 

Wimborne, Dorset BH22 BAG 
Tel: Bournemouth (0202) 575234 

MICROSHOP 

-:J:e~arelook~/:sfb:g~osh~ 
keen Interest In computers . A working knowledge of 
Commodore computers (PET and 64) would be a great 
help. 
This Is not a programming job , but some programming 
skill ls essential. The ability to wield a soldering Iron would 
also be useful. 
Phone Peter Calver or Pearl Wellard on 01-861 1166 now l 

ORIC· 1 GAMES (48K) from TOUCHSTONE 
IN VIDEO-STYLE CASES 

1. llOWTOflCHIU.ITlll-111ic:tCOOIW"1tolskilJndadlon 

!:=~~~s:?~Clfd~D\151 
AIN•ml,tlt 
I . GfW'WICl-inellldts ace~oenm'°' J ·Odemo 
I . MtMDI- Swappen . ~.Sc,.,lm .Sltdl Bite 411,row 

TOUCHSTONE 
61 Highfield Road, Saxllby , Lincoln 

El'Ml' theworldof COMPVn,.CA• 
Ullwhnidor. Sil•trebrk.:rw,.,~1r 
Ttt:t71l~II 

"·" ..... ..... ..... .... .... 

~"5: !!..!f!1=.==:~.t.i~fl~~ =---po,.t,ir10 
JA VTRONICS SPECTE Lcublcl )'OVr '8 1( Spc,ctnl!'l\ 10 tlOl'c '«I ,-,me, pl11t 1d . n11mbo:rt for 1mt1111t r,:a.11 Soft10arc 
only'9 ~ 
Hllr4..-- £29 qs l,l\'C'I a lllO-d!al pl1n re-d i.al (1o1mpk ronMnlOII 1eq,.11rn OPOapprO\al) . C'hcqun 10 
'JA YTRO ... ICS' !",!;! '!!~~"J'!!:.!.,~!!'"Mf Astrr!~.1mps (6 9S pl11i(I p&;p BB(' ,;parn pfvf coonputtr catik• & kalb for 

c.,.,,a111/"1io 1u lo PCN 011 tluir first birtlt"'1J. w, on ttUlwoli11 1 014r 1MI binltd.-J . 

£££££ 
O.C.R. Tronlc1 , 1pecla ll1t1 In 

CBM 64/all Atar i mod e ls 

Urt"s~i ~:~~ i~8~":~~f:r;:~ode/ 
Stind~IO: 

SoftwlN Dlndor, OCR Tnncs 
1$1aUXbndOfRold,E-0 LondonW139AU 

GENUINE SALE 
TEXAS Tl-99 4A 
SHARPMZ-700 
VIC20STARTERPACK 
ORAG0N32 
ATARl800 
ATARl 410RECOROER 
ATAR1810DISKOAIVE 
COMMODORE 1514 OISKOAIVl: 

PnoN n::l~ &YAT 
C.WO to 

Mastertoys Ltd ., 

s~M~"8 ~~:foN 
Tel: 0786 64390 

Access & Barclay accepted 

SAFEGUARD 64 

£79.00 
[199. 00 
[119.00 
[125.00 
[199 .00 
[39.00 

[199.00 
[199.00 

A,.p!' ... ~ ..- ~~ ,,,: i;~ •,, • ,.,..J •cl •~1 
I ~ I I, '•" ·~ .r• "T•• 

Onl wC4 SO 

0 ' 

ECHOSOFT 
10Tr1rud8dClose 

0.lll"lljlltok• 
111mparu,e 
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Head of Entertainment Software 
Cambridg<' 

Thi s is an outstanding opportunit y to join Acornsoft, the software publi shin g 
compan y within the Acorn Comput er Grou p. 

Reporting to the Managing Director , the I lead of Entertainment Software will 
take overall respon sibilit y for runnin~ and devclopi ng the Ent ertainment Software 
Group. Th e group curr ently has a budget of £5 00 ,000 and a staff of six programm ers 
and program testers, produ cing board games, arcade 11amcs, quiz mat erial and hobby 
related learning pro grams. 

Key responsibiliti es includ e managing and controlling the group, evaluatin g 
software, proj ect management, qualit y assuranc e and the development of ncwe oneepts 
in entertainm ent software. 

Creativity and experience of entertainm ent software design are tbe primar y 
requir ements, together with a background of d eveloping commercially success ful 
software produ cts for mirroromr,uter s. Edu cation to degret' level is desirable. 

The ben efits packag e, inc uding an excellent salary. will reOect the importan ce 
of thi s position. 

lJ.rit.- ••th full u rt'.-rdrtail._ 'lu ()hn~ [\ / 111/P('\, or H•l'"ph(tnf'; 
f);l\i d Ratt('n 
CliH• i\;-1111,:m and Partnen; 
F,\:('Cutiu• Ht>rruitm t'nl Consuha nti. 
Uu~in(·~ ... and Technol~) C,.n,~ 
llt"!hf'mf'r DriH', Slt'vena~c-. ll c-rt.s !,Cl 21) \ 
Telephone Stc,enage (O-t38) 316561 ACORNS!FT 

At last ... A joystick that works! 
Cambridge Computing bring you the first programmable joystick-
at a price you can afford. £34 ~ 
Interface 
• Easy to program 
• 1 kon board memo,y 

• SeHcerunog 

Tape 
• Easy to use prog, am enables lhe mtet1aee 

lo WOOC on ALL 90ftware 
• Keeps a record of all your fi>8me5 - so you 

onty need IO 1e1111 aboot each game once! 

• 8 0troc;b0nal 1T11Croswitched acbOn 

• 2iodepenc:tentlifebut10M 

I CAMBRIDGE COMPUTINCi 
1 Ditton Walk, Cambridge CBS 8QZTefephone0223·214451 

r PluMMfldmt ,- For~ PCN7'2.M., 
I ~ocl.. lnMff- &iT.-11[34.IN) § 1-=lolt~pottelordltfot [ . ______ I 
1 1n1 .. t-endT~11[27 .VO ......... _ ..,..p,oyableto I 
I Jovs1,cllontv,tt1.to. . .... . .. c.,,,br\daSCo,rp.,Mflimo11d I 
I N- --------····-··---··---------·-··--··--· Adclr .... . __________________________________ , 

L ;;;;·;;;;;;;;·;;;;·;;;;:;;;·;;;;·;;;;;·;;.:;;;;·;;;;·;;;;:;;;·;;;;;;;;;;·;;;;·;;;;·;;;;;;;;;;;;;-l 
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Microshop sonwARE 

NO GIMMICKS! 
NO WAffiE! 

SIMPLY THE BEST 
PRICE! 

WO~AIJ!ER~SPELLSTAR : ~ =-= Personal 
For .:, - - ~~~ 

8 
Computer 

FOR ONLY £299 [~t .. ] 
VER. 3.24 

Mailmerge only £55 
Spe11.~!~.r. ~-~1¥. £99 

Bt/Jt}J ~~:~399 
II ·~W"~ 
WOROSTAR PROFESSIONAL f'ACl ...... DH 
SUPERCALC PROFESSIONAL PAC• [1H 
DEWE PAOfUSIONAl PACK t337 
MULTIPUN t 13t 
HOMEWORD WORD PROCESSOR/ALSO SUITAILE FOR 
COMMODORE M!AT.MI £32.95 
VISICALC 3.3 t149 

:uca~ :~ec,:~ a=~~,:u~r otsc?uJt 
:n~/~ ic1o1:~c~n':!.. ~ ·1~e"E=: 
Sulela1r, Smus. Speclrum, Tens. TRS 80. CPM SY. or 8 

lnCh 
PINu Hntl SAE to, lull 11$t 

NEW HARDWARE 

~r::Jri ~?,:~~\/:tl~LTril'/E\C F~ce:: ::: m: 
JUKI 6100 DAISYWHEEL. ........................ ... [359 
MOST PRINTER CABLES IN STOCK FROM 
AROUND t7 

USED HARDWARE 
Watanabe WX:4633 10 pen plotter RS232, mint 
coodtt1on. . . . . .. . . . .. . . .. . . . . . . . . . . . . . . . . . t1 , 600 
ORE 132 column printer. 1rae1or. RS232 . .. £200 
OUME Sprint 3·55, d.lisywheel, speed-teed. sin&e 

=~: ~~UR~~rr::~~diP~nte~::::::: g2~ 
Burroughs 890 stnes, mini computer and Win-
chester 16 Mb, 2 VOU's ... ...... _, ..... .... ... t3,DOO 
M1cos 100 m1mcomputer (based on Oa~ General 
Nova 3112), 2 Midas terminals, Centromcs pnnter 

~~!a~ ~.':~~t cc.~ . ~.~~.~'. .i.~~ -~ .~ .~~~.~~~:J 
All Pftces plus VAT m UK Phone your Access or 
Barclaycard number tor 1mmed1ate despatch (soft· 
ware sen1 PoSt lret) 

Photographic & Optical 
Services Ltd 

129·137 STANLEY ROAD 
TI;DDINGTON, MIDDX. 
Tel: 01-977 3498 

Answering machine after business hours. 
Offers subject to avaitabll1ty. 
T~lephone first lo reserve . 

SOPIIISTICATID WIES FOR VIC 28 
VIC CRICKET Realistic game of still 
and luck with all the major rules of 
cricket correctly interpreted. Full 
scorecard, printer and game save 
facilities. Needs 16K expansion. 
£5,99• 
LEAGUE SOCCER League cham· 
pionship game for two to 22 teams/ 
players. Automatic fixtures. full action 
commentaries, match facts. League 
tables, results check, postponed 
games, etc. Non league matches also 
playable - the VIC will even make the 
cup draw. Printer and game save. 
Needs 16K expansion. £5.99• 
WHODUNNIT? Twelve guests have 
gathered for drinks at Murder Manor. 
However one of them has more than 
drinks on his mind. Thrilling detective 
game for one to six players. with 
genuinely different murder everytime. 
You can even rename the suspects! 
Needs SK expansion. £4.99• 
TOP OF THE POPS Money making 
game about the music business. 
Make you own records and see them 
climb the chart. Printer and game 
save facilities. Needs 8~ expansion. 
£4.99. 
VIC PARTY 4 contains MASTER· 
WORD, A DAY AT THE RACES, GAME 
X (Strip Poker), and CONSEOU· 
ENCES: Four games ranging from the 
serious to the ridiculous. All good fun 
- nothinq offensive. Needs at least 
3K expansion. £5.99. 

CBM64 VERSION COMING SOON -­t,.illll!7_11M,_ ... ma_ 
l.tt!75IIIZI 

itft /TlfORDfTAKSOFOCJlfn.tL RANGE 
' P&Plne jUK)O#f Aloamt5saldMlf'd10our c:ol'I04IOM 

otS11t.wflefl .. rtai!M on ..ci1.1tS1 

WANTED 
PERSONAL COMPUTERS 

all models bough I for cash 

Morgan Camera Company 
160Tottenham Court Road , 

London W1. Tel: 01-388 2562 

MEDSOFT 
61 ArdMn Ro.et , Doncaster, DN25ER 

IT CAN EVEN COPY ITSELF 

Programs Want e w~_..,.. __ ... _ ____ . ... L\1 11 
l'te#t_ .... _ _ _ "' ... . 

w~ p,,y ush fttS , rO}'•ltiN .and dislrilMJle in !he 
UK, USA •nd Europe. 

~. 8• singsloltt0 2S6) 25 107 
0,\'1-11 1(-t () 

DREAM SOFTWARE LTD 
Oepl . PCH. 

P.O. Box k, ~<*• , HatltL AOlt ll8 

THANK YOU! 
for your response to our call for 
games programs . We enjoyed 

evalua ting them , but you didn 't send 
enough 

PLEASE SEND MOREi 
KACE INTERNATtONAL 

32 AYON TRADING ESTATE , 
AYONMORE ROAD , LONDON W14 

or TEL : 01.«t2 7355 (Ext 35) 

ALSO W!.NTED ­
Freelance machine code programmers 

Immediate 
·,mR.act? 

CHRISTIAN McCARTHY 

on 01-323 3211 ext. 342 
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MICROSHOP 

New and unique machine code programs that I 

can provide security back-up copies of most 
50ftware currently available. Supplied on · 
ca55ette with 51mple in5truct1on5 for the 
following machine,. 

~ 
POOLSWINNER 

THE ULTIMATE POOLS PREDICTION PROGRAM 
PREDICTS Not jtJst SCOREDRAWS, but NOSCORES, 

AWAYS and HOMES 
rT WQRKS We gu.nintN the program performs sigrufi­

cantty better than chance 

COMMODORE 64 .. £5 .95 
ADAPTABLE "Poolswinner .. allows the precise prediclion 

formula to be set by the user - you can 
develop and lest your own unique method. 
Probabilities are given on eve,y fixture -
choose as many Of as few se4ections as you 
wish VIC20 ................ £5.95 

BBC MODEL A/B .... £5 .95 EASY TO USE Futty menu driven, with detailed instruction 
bookle t 

ORIC 1 .............. £5 .95 DATABASE The program comes complete 'Mth the largest 
database availabfe - over 20.000 matches. 
The database automatically updates as results 
come in SPECTRUM 16/48K .. £4.95 

Awl(._).,.M1111Mt...,wv.--~..,tw11bell"'l•.,,,.~ n11 

Price include, VAT, po,t . and packing 
Send cheque, and P.O., to : 

APPL~J:l,~'f~1~~7.W~JRUM 
Also available COURSE WINNER- compute, aided l'<l<se betting 

available for the above computers. Price £9.50 

MICRON ET 

BOO 

,.,. n•Uon•I l • le1on .. 1r1 dlll t lb11tlon 
1nd•tr,ro<." o •p .. t 1 rn1 w1 1 1rvlc 1 , v o ted 
Sy 1 t11Jnnov1llonorth1 Y11r ln1 tl ,, 
r1qulr 1 11noth1r p 1r1ont0Joinour 

in ll'1 t 1 rborouqh 9l¥ln9 t1chnic1I 111i.t~ 
an,;1 lo U•• tt1ou11nd1 or Mic,ronlt 100 

•'"blrl encl t1 1 tlnq 1qulp11nl ,.,d proqr111. 

If ) OU'r• en inUlll91nt yo .. nq •Jcro 
enthuu11t end yo11 t h ln l< you co .. ldb 1 

llUIH friendly, 1nel j,.ror11tlv1 o n He 
alephon, then thl1 co11lcl h u,, Job , or 
you . 

.,11 tull'lln9 .. 111 bi 9n1n but yo11 •111t 
hi I br o 1c11ino•hd91or popYhr ho,, 
lc r ol, 1nc11 .. p1runc1 or ll•• co-odon 
4 wouldbe I dUllnct 1 h1 nt191. 

h ie i1 , 9n1t oppoHunH ~ to do1lo1a 
our c o-putln',l lnt1 r ot1 ts .. .1tn sn 1nno~stl~ 
<1d••o•nd1nq cu •p1n,wt1 1 l e 1e r nlf'll)lf'I 
ttr1cti~• ••l•ry. 
r!it••ndls ll "• sbo..t 1our111,, your 
1c ro• • o•rl1 <1c1end1oursduc• t lo>n1l 
u•llf1c•tlon a by lledn••d•yMHch21st 

• ::t!~u could bs warldn9 fa r us ne • t 

lolil<elr o "n 
lechnic,I M1n19H 

Mlcron,tHO 
P erkM011,, 

111P uk lto , 9 
P,terborouqh 

1[11111 

PCN MARC H 171984 

Availabkt from dealers, or direct (return of post) from ..• 

% ...... .,, ..... ~ 
37 COUNCILLOR LANE, CHEADLE, CHESHIRE 081-4217425 

DEALER ENQUIRIES WELCOME 

Immediate 
Impact? 

Toadvctrtiffint~~tHt111d,.sp/ayHCtJOflol 
anymictomagazint11cal 

CHRIST1AN'11cCARTHY 
on01-32332tt •xr.342 

Cassettes 

BlAllH 
fWr,,Olldle~to, ............ computlrllmD 
c...a.,c,-11Mbudglt,.;c.. l'tdltd ~bo1t1dl0. 
~willl .... nlf'Cll'dlllld ..... cnt . 

Pricfl ,nclude VAT. p<n t & packing 

LENGTH BOXPNCEl1fl QTY. VALUE 
5 mms (c.51 (4 .55 
lOmms(e.101 £4.AO 
12mins(c. 121 (4.45 
1Smms(c. 15J £4.50 
30 mms (c.JOI (4 70 
60 min s (c.601 C5.JO 
90 mms (c.90) t7.00 

AOORESS 

TAPE COPIER 5 

LEIIM o,, tl'C II COTTINCH.t.M MITK .t.RaOROUCH mes 

Young communications oriented 
company aiming to develop en 
interest ., home computw games 
and other software wishes to 
meet youthful enthusiast to 
advise on new products. (Ability 

~·:=.~·=~ · 
neceaaary.) This is an opponunity 
for a home computer fan to 
convert their enthusiasm and 
initiative into • job . 

Write to : Personnel , Holdings 
Ecosae ltd, 21 Atholl Cre..,..,t, 
EDINBURGH EH3 8HQ. 
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QUIT 

Nothing but phoney answers Going, going, gone • •• 
Regular readers of PCN will 
not e the increasing frequency 
with which we report on com­
pany failures. The picture has 
got so bad we even consi dered a 
'Co mpany Crashes This Week ' 
column. Unfortu nately, some­
one has bea ten us to it. 

In the old days you could tell 
when the phone you were 
calling was not going to be 
answered from the way the 
ringing tone continued unin · 
terupted. Now it t akes more 
awareness. 

Recordacall, claiming a first 
for Britain , has produced a 
micro-controlled telephone 

answering machine 1hat puts 
out synthesised messages to 
disappoin ted callers. It says 
things like: 'I am sorry no-one is 
here at present' and 'p lease try 
again later' and other helpful 
litt le tips you would hardly hav e 
been able to work out for 
yourself. Isn't science 
wonderful? 

Credit referen ce company 
Dun and Bradstreet has laun· 
ched a dial· up compute r servicc 
that gives you an instan t credit 
rating on a company. 

Two telephone numbers were gar· 
bled in Issue 51: Dream Sof1ware. 
producer o( 1he Graphics Package 
for 1he Orie, is on Basingstoke 
25107; Capra-Cinderst Associale.s, 
or Peale on A4 systems fame. is on 
01·794 8899. 

Whoops! Jn our report on the Info 
84 show we quoted the wrong prices 
for the Torch Unico rn add-on (or 
the BBC micro. The 68(XX) ZHDP 
costs £2.495. The Unicorn Z I IDP 
costs £2.895. 

Dun and Bradstreet hopes 
that by estab lishing an early 
warning system it will help slow 
the pace of company bank rupt· 
cies and help preven t the do mi· 
no effect where one company '- ---- -----_, 
crash leads to several others &JrVT IA/rr''I( 
failingbecauseo fth eaccumula· f'WCJI I ,-,-C,C,J 

==L::'i:::o"c.:o:::f..:b:::•d=de:::b::."::.·---- -l ~:! bi~ p{J,Zm :;c;resu ,he 

W""' a MK - Thtrt art ,~·o Applt 
Macmtosh systtm.r on tht lmt in 
tht biggest t\'tr PCN competi· 
11on. 

5ptctra - Tlrtd of tht Spectrum 
kt}'lward? Pick an alttrnalillt 
from thrt't possibdititJ. • 

Mntol - Tht pull-out and kttp 
guidt lo tht ntw Orie mOlltS mtO 

Wttk2 . 
Games- PCN rt \'itws gama for tht 

Atari, Sptctrum, and BBC. 

PCN Datelines keeps you in touch with up--coming events. Make 
sure you en1er them in your diary. 

PCN Date lines shoul d send the information at least one month 
befo re the e\'ent. Write to PCN Dateline s, Pe rsonal Compu ter 
News,620xford Street, London \VIA 211G. Organisers who would like details of coming C\'ents included in 

UK EVENTS 
[- o.. .. 
Computer Trade Show March 13·15 

Scottish Computer Co nference March 13-15 
Microcomputer App licatio ns March 26. 27 
Workshop 
Microcomputer Networ ks March 27. 28 
Workshop 
Eleclron & BBC Micro March 29-April I 
User Show 
Compute r Aided Design Apri l 3-5 
ArtJficia l Intelligence Seminar April 7-8 
Sir Fr ederick Osborn School Ap ril8 
Comp uter Fa ir 
COMPEC WA L ES Ap ril 10-12 
Com pu ters for Bu.ilders Exhib ition April 12 

OVERSEAS EVENTS 
E....t Mn 
Perso nal Compute r Show March 14·17 
Inte rnatio nal Business Equ ipment & March 13-17 
Computer Show 

Vidcolex '84 Apr il 16-18 

v .. .. 
Wembley Conkrcncc Ce ntr e. 
Middlesex 
Holida y Inn , Glasgow 
Com puter Laboratory. 
L.111erpool Uni\•crsity 
Com puter Labora tory, 
Liverpool Umversi 1y 
New Hort icultural 
Hall. Westminster. London 
Met. Exhib it ion Hall 
City Uni"·ersity, London 
Sir Frederick Osborn School. 
Welwyn Garden City 
Ca rdiff Unh·ers1ty 
Ca\'end1sh Confe rence Centr e, 82 
New Cavendish S1reet, London WI 

v .... 
Sydney. Australia 
Sin8apore 

Hyatt Regency, Chicago 

o.r.,,1 .... 
Reed Exhibitions, 0 1-643 8040 

Ouadrilect, 01-242 8697 
Ms C Bry,,on 051 709 6022 

r-.hCOrys.on0517096002 

Susie Lipman 061-456 8383 

Reed E xh1b1tions, 01-643 SOW 
Warm Boot Ltd, 01-368 7561 
Alan Henderson . Welwyn Ga rden 2336718 

Reed Exhibitions. Ol-643 8040 
A4 Publica11ons Ltd .. 088-3852051 

Orpnisen 
ECL Ltd.01-4861951 
ln1ernationa l Business Centre Co. Ltd .. SF 
I loso i Building. 15· 7, 5-chome Honmachi, 
I l igash i-ku . Osaka. Japan 
Sally Sum mers.0101212279 &WO 

DllfTOIMl.: EMt. C)ndy Miles 0.,..,. ..._. Geof Whcclwn1ht MM,ciceMtor Pc1cr Worlock S.111._.. ttarnct Arnold. Leah Batham Mewl editol' Oa\·1d Gue~ Newl M1tw 
RalphBancr oft ......._...,,..., anSco1ksf•Wlfff ...... Johnl.e11.ccSoftwaNl....., Br~anSkmncr ......,._..._ KennGilrroch .......,.,....,P 1Cnlc11:hcr......._.tdltiw 
WendicPe,1non Ulliw't"*'ttMt NtCkicRobln~ &tt.....,J 1mDanSK"M~ Dil\idRobinson AuhtatwtNN• f1o)'dS,1yc~ ...,...Nthl N1gcl\\mgro"c ,...._ t\tark Ersen~,_ ....... ......,sucOementsh....._MCffl.rl'JennyDunnc 
ADVOmSINC:~-.- Sarion Gra,·elle AulttMt~MNII• Mark Satchell S...-.;~ Chrn;11an McCarthy. Mane -There~ Bolger. John Br)·an, 
Laur.a Cade. P.aul E,·.ans. Dcbor.ah Quinn~ N1Hi Pa )"l~ ~-"'- Karen b.aac~MQ.....,.G•II S1e,cnsS.btctt,tloll...._ 53 FrithS1rcc1 
London WI A 2HGOl-4J94242£AorW ..._ 62 Oxford Street London WIA 21tGOl-6366890Mffrtllllcadlhsl 620xfordStrcct London WIA 2HG 01·323 3211,........ 
ly VNU Busi~ss Publications , E, ·cl)"n t lousc.620,fo rd S1rccl London WIA 211GC,VNU 1983. Nomatcn.alma) be reproduced mv.holeor m part .... uhout wrillenconscn1 g~:: R~tf!!i:n~W9':m~m14'2.?tc~::c:::~·,~~~!~C:~e':;~rECI Pnntcd by ("h.a!;C 'Acb OU set, St AU\lcll. Cornv.all. D1~1nbu1cd hyScymour Press. 334 
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Sinless isn't good for you . 
Only £5.90 
For the 48K ZX Spectru m 
Joystick Compatible. 

inc. VAT 

Available from selected branches 
of John Menzies and many 
good software stockists, or 
direct from us by mail-order. 

Alf, our heroic Dus tman is fighting 
a cons tant battle against the ho mic idal 
refuse that is seeking rev enge . Friends 
of the binless try to help, but merely 
take him away from one hairy situation 
to anot her. Meet Alf, his friends and 
his enemies, who range from pop -up 
toaste rs to broken TV sets. 

D EALER S!! 
Timescape Products are available from: 
R & R Computer Games 0226 710414 
Microdealer UK 0727 34351 
Pilonmist 0924 264412 
Logic 3 07535 57181 

Tiger Distribution 
Centresoft 
Drake Distribution 

051 420 8888 
021 520 7591 
0752 671606 

f li11£5i:i1Pt 
SOFTWA RE 

1 VIRGINIA GARDENS, 
FAIRWAYS, 
MILNGAVIE, 
GLASGOW G62 6LG 

Telephone: 041-956 5058 

Please send me _____ ___ _ 
Name _______ ____ _ 

Address------- -----

I enclose a Chq./P.O. for £ -----


