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Hackers.once 1imply computer 
enthua ia.eta, are now taJTed 
with the bru, h or illegality . 
However, computer corn· 
municalion. ia an eJVOyable 
and rewardine putime m it.I 

~~i~h~tefi~rm~r~! ::e~ 
from The Hacker'• Handbook, 

: ~ ct\';~f:.:~e~:rthmect!~~t 
your micro, a modem and • 
le.le.phone. 

OUTPUT 64-- 14 

SettlnJUpanduai n11pntffonyourCommodore64canbeachore 
in Buu~. We take Lhepa1n awayw1th aneuy·to--UM machi ne code 
program . 

QL MICRODRIVES 
QI.- II 
Get to the heart or M1crodnving with the first 1«1.1on of PCN• 
two-part explanation or how to get the moet rrom QL atorage. 

HARDWARE 
24 

Fl-om the rather of portable computing come. a new buaineu 
machine. How doe.a il compare m a fut-moving eect.or of I.he 
computing market? 

PERIPHERALS 

ONITOR 
Dragon back with a 
Flex of muscles 
TheDragoni.tbackmtheUK- openiting ,ystem, a ind o( 
but It hu left 1t., Meuoy cut-downUnixfor8-b ilmicro.. 
toyt.Own irnqe far behind The ILi OraiRQn ~kqe, a 6' with 
newexc.hunvedinr ibulOrin the d11kJ., US9, and account, .of\.. 

~~~':ih'fst~:: watt, will cost betwttn £600 
u an entry level Fies or 059 !~r£Ji~w~b/::e::'w!1r.' to 
machine. ' In the long term, we're here 

Sance the collapN or Dragon to keep Eurohard'• and Ora· 

~:et!::~~~~.~: t~~~~~~eu~K~~ 
through a comrvny called that when new 1y1temHt& rt Lo 

tro~n~rge3'.o!;'~!f. ~~~ ~t~re
00!:ri~{! 

Eurohard hu put Dragon natural route for them to the 
machmes blick into produellon UK. A revamped 64, the 0200, 
and plal\t new 1y1terna. But the it due to be ahown at the 

~r;:!!:~·:.d. !!·d ':n-: f:~.~11,~., ~''\U~ 
1mageoflhe Dragons re t um1ng machine thou Id follow 
to the UK it going to change Euroh.ard, which bought the 
wholesale. right.I to the Dragon 1y1temt 

'We11 Lryto eupport the32u (iu ue 74) lutautumn,abo hu 
far u we can.' uid Tade u1 a networluna: 1yttem oper,.ting 
Opyrch.al. director or Com· in Sp,iin. ltev en holdla.n MSX 
pu1en.1e. But he 1treaaed that licence, but Opyn::hal .eea no 

~ !; ::e~!::nr:! }:~ret: ~~Xrem~~h~~~~·u~••h 

:r n~~:::Oraa;n~n:;n:ii oo::~.'h!6:~ th~T.: th~! oome to It.and ror a quite Ora_gonaulow-coetentrylevel 
d11Terent type or 1yste.m. Flex machine .' 

.. ;:i ~:r:fr::-:~iro~ to;;ii~go': ::0

~~:.:

1.t:! 
d1akdnve&1' heaa1d 'Oneohhe Opyrchal waxeaeva ngelical on 
areu where the 6809 prooeuor the 1ub,ect or the 1ystem.. He 
i1 particula rly atrong i1 in abo claim, to have ground 
technical and ecie.ntific UM-• oonce,ee.1ont out or EW'Ohard on 

~S,.C,,.~_ ,._dlob ______________ :i._ !4t;:t!!~~et1:;!~~h::~ ~= ·n-·S:~~ on~! co!1~ 
Fut ,mau-1 toragedi1k 1y1te.mafor c.h.eSped.rum1recommgup Compu.eel\lM! 11 a .ol\ware nentareabouttw1ceuh1ghu 
rut.er t han spring flowers.. Check out the latest.., the Dilcovery houae 1peciah1mg in the Flex thepncet.aphe ' ll att.ach . 
fromOpu,. r-- ------ --, .. .. _. ..... ...,.~~ .. 
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SMC puts mouse in Commodore wainscot 
On both t he BBC and Com· 

modore64,the (acilit ie.1nclude 
dilTe.re.nt bruah aiZM, ajr bruah, 

cl!"b<>~~dw,, .. tri=~--c;~: 
and tcreen dumps for IDOll 
Centromct printert. Other 
pe.ckageeincludeaapriledM!f· 
ner and a characte r definer, 
both or which can be incorpo­
rated in your own program.a. 

SMC ea)'I tha t the mou.N can 
be U8ed in1tead of a joyatlck 
with in mol l game.a, but 1ince 
the 1yate.m ia d1g1tal (via the 
uaer port), an analogue .oft.· 
ware driver will be needed for 
Lhe BBC Micro. 



..,_ Im fllN foul ohhe Acom 

~%°,~-f!:' ~~~~y .~tewm 
cloee down it.I US and Cork 
factoriN for a wetk in the 
,prina, and analyltl predict. 
that it.I aalN will , how a 35 per 

Pi~lrow
0
:.,!a-:}th\u;;::i~~ 

to8h may be t.o blame, but Apple 
aay1 th• t the Apple ll line hp 
been 1luggiah u well. 

T1llt "--1 ~ c.trt in 
Florida will be the cte.una uon 
for the winners of• Microv1tec 
oompetiti on. The Cub maker it 
1pont0riRf the firat priu of a 
five.day v11it to the US, includ. 
1ng a space lhuttle launch 
(weather permitti ng>. Oet111J 
Crom Microvit.ec on 0274· 
390011 

c..-a ii ........ out into 
90ftware . The diak aupplier h.aa 
aigned a deal wtlh Microwave 
Syttemtof the US t.odiatribu te 
OS-9 68000, th evera ion of()$.9 
for machine. bued on 68000 

Ci:;t~:};:~;.:::; 
QL. among other maehinN. 

Prilter/~ for £400 are on 
offer from education a l eoft.ware 
apecialitt Biu.el Computen 
(095389 592) . The unit.I have 
built-in parallel and RS 232C 
interfa on and are availab le 
with aa.mple programs featured 
in the in1tn1ction booklet. 

[a'4 • by t he succeu or 
Cbuck.1e EQ, A&F Soft.ware 

j~t~!::u~~C~Y El:,i'! 
time for ENter, The game hu 
more than 100 acreen1 from 
which you have to pick up the 
ingredienu of chocolate and 
component.I for toys. The Spee· 
trum veraion will be fintoutat 
£6.90, to be followed by Am· 
at.rad and Commodore 64 ver-
1101\1.. 

DNtil 5w ~ on the 
Spectrum wu launched Jut 

ir~ .b1t.::ea::1~!k:: i:! 
Commodore veraion a lmo.t 
embanuti ng ,' N ida System 3 

:Cke.'c!~=~ wouJ:,..:! 
• lreadywu. 

llc:nNft ... (.t Ill pricet by 30 
per cent (o_r uatrt in education . 
Productl hk.e Word , Mu ltap/an, 
Buie and manyot hen will COit 
roughly a third Ina to uaen in 
ac:hooh1 and collegea acroM the 

~ -M~::~:~/(m'!:: 
103) it a180 1ncluded, u are 
bqobfrom Micrwoft.Preu. The 
raoe to get equipment into 
ac:hoola it hotting up , with 

~~arebook~:~ ie:~ fl'f~ : 
volved. 

Opus adopts Wren 
in Prism break-up 
The break.up of the Prum 

~u&:~un:ib\~i~k;: 
ping into J: handao(Opua . 

Opu.a. which launched the 
Di.te0vt.ry ditlt drive for the 
Spectrum lut month. apecial· 
~ m penphereilt for home 
macros. But the Wren 1an't 
expected to be a cuckoo in 1tA1 
nett . 'We"re moving into but l· 
ne. 1ystem, with the aoqui.ti· 
tion of the Wren,' N ad a 
1pokeaman. 

'We've got ounelve. into a 
good po11tion in the BBC and 
Spectrum market.I. and buti · 
neN there it gomg along quit e 
nicely - we felt the Wren 

wouldn 't overatretc:h ut.' he 

:trJ&~rero~.~!·: 
the machine , but the company 
wouldn't confirm lhia beyond 
commenting that 1t wu a good 
timetobuy 

Uaera looking to Oput for 
conttnu ingaupportw ill have to 
wail until the company detidet 
how it will deal wit h the 

::J~~~~n~t!:~t!:f h~rd: 
plan for Wren Computen for 
1985and 1986.'theapokNman 
aaid. 

The Wren (0Uow1 Prism '• 
com.municat.1on1 product.I into 
new ownenh1p (iuue 103). 
Launched onrinally at • 64K 
maclune, 1t now forma a range 
Wlth variout memory optiont 

The program ia deaigned to 
work wit h MacDraw, Mac­
ProJect.,Chartandolhera,u.amg 
a range of plotters on A3 or A4 
paper When you lo.d Mac.Plot 
you're ulted to .. ign pena on 
the plotter fmuimum 30 pen, ) 
to lines on the tcree n . The 
procram wHJ alao shrink, en· 
la~ or rotate the artwork 

ltcoell£99-contactM1crot,. 
pot for deta I It or 1upphee 

S1ncla1r mtendt to produce • 
7Mb ven1on or ill Wafer Scale 
Integra t ion 1ihoon diak liteue 
103) next year 

Thj1 year·, model will have 
only 0.5Mb of 1torage, and 
produroon will be contracted 
out to other manufacturen , but 
the projed.ed 7Mb daak II to be 
built m a completely new £50 
m1lhon factory 

Byte Drive maker ha~t:~ae~1~~Pl!~i~ ~~•;r hat ~amed upr7Ct 
follows Orie under cau.ledbyOriceoingunde r The whoee fi:i.°;!;b .:1

1
{int!nt! ra~ 

Dragged down by the fall of Byte Drive 500 wu ITL', only the £50 million in the City, 

gr~ITL Kathmill hae alto i:.T~tn1~:~~~o~:~ hr!: ~:ill:~r ~:.:a~':i!~ ":!d;&R 
tTL aupphed the Byte Onve 1imilar devicet on the Spee· and holdt • numbtr of patent, 

600 disk system for the One trum,BBCandCommodore64 that will be crucial to the 

:ror;:· ~: u~r,:t ;;~! Prr!h ile Smcla ir 'a fina ncial 
d11k.t for 1u machines and it Microsoft gives Mac commitment is minimal, th e 

:~=.buiiTt~..'~;:;:tl! colour hard copy ::!1to'1i:u!d;1dU:.io~S
1
,~ 

to free 1t.ael(from dependency Colour on the Macintoah1 NOi. CliYe Thefact.that a wholenew 
on One by adapting the Byte th1ayear ,uy Applemandar1ns plant it needed to build the 
Drives(orothersyltema , - but a 1mall Kent company .econdvenuonofthed1skt.end.t 

Earlierthi tye arlTLplanned hubeaten them toil to confirm 1peculation that the 
• flotation on the Stock Ex· M1crotpot of Ma1datone 0.5Mb venion as relata,·ely low 

!~tr!uty ~: b:k~~kanoJ :~:fZr~t.t: . v:1~-::.! :C!ou~.':!U:,u~~a; p,: 

f.~~~sf!'!f:i',\o<:o~ •n= : = °:~:1~":n~n ~rd ~~ Ws 1M~~ca0ni:=~~t~! 
tion, it fell through. brightenedupalhade,MacPIOI. 18liaf'act1on, and LS on ac:hedule 

th~~:ooi:ec:io~gJ:~:c: t-'"~k .. ~"'"'~·,'·.h.epiiloiit~ ...... ·.··.·.··. ro ...... , ..... i,i,.,., ... ·.th .... ,.··.· .. .-, 
and had trouble with ill sup- f 
phera u a reault of • severe 
cuh-flow cri111. Matte.rt came 
to a head with a crash on 
February 20, 1985. There will 
beacreditorame,eti"fonMarch 
18 to appoint a liquula tor and 
givenoti.ficationof 1e>meofficial 
be,k-up . 

Astroayn , the holding com· 
pany of ITL, aays that any 

:C~,:!° f!'::! pe~: !1 h'!:! 
not heard anything ahould be 
helped Caarly toon. Thebeck·up, 

[, I~~· e':~1!r:nt:5t:11:1 ta~ 
ing over thit tide of a.train for 

!t, :~cn:~at:~1
~:~l~h~ 

creditors meeting. 

WIICIIATTMtl'AIAC(- , .._ - ... ,.. ... _ _ to 
c-wr-, 1t:1ftnt,....._..., .. ,...,. .. .......... .. ........ . 
....,. • ...,., ., ... ~ M•........,••-* o.t9. 
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ONITOR 
Aces low- but 
Boldfield plays on 
The lut. ttmainingJupit.er Ace 
m.icn>1 are on aale at the 
never-to-be-repeated price of 
£3S - and you11 get a 16K 
~pan.aion, ,oft.ware and a 
year', guarantee thrown in. 

But. that won't be the end of 
the Ace ifBoldfield Computing, 
the BatterweaOop Home of the 
microbuaineM, huanythingt.o 
do with it. Boldfield took the 
Ace under it.I wing when Jupi ­
ter Can tab folded (iNue50)and 
ithubee n therallyingpointfo r 

eum: f 9& :!.':i~e it offer9 
garnet.. utilities and .busineut 
.ot\ware; 16K a nd '48K RAM ­
pocko; .. riphenla including an 
add~n keyboard , a ZX adaptor 
kit.. and a tound box; and 
int.erfacN . 

Thi.I ii only half the ROry -
therNtoflhecat.aloguei agiven 
over to BoldJield'1 other pro­
duct,, bu.eineet miq,oe; from 

~~r:!1~~!ui~~jd 
- the company h.u opened a 
apecial thowroom devoted to it.. 

The luhtocU will prob.bly 
lut two montha. Boldfield'1 
Pet.er Downham ,aid . 'We've 
got fu.11 arvice capability and 
atocu that will la.at for yean ­
we11 conti nue u Ion, u the 
intertSt. ii there,' he promi.etd. 

He atimat.N that there are 
around 10,000 ACff in the U K. 
'We have the facilitiM to make 
more but it'a unlikely lNL we 
would. At the price, we're 
chargi ng we'd barely cover 
component coeta, ' he Mid. 

British micro makers 
mobilise against IBM 
The.re'• a Dav id and Goliath 
confrontation looming ip the 
UK micro buai.nees u the Brit,. 
iah Micro ManufactW't'rt 
Group (BMMG) take.on IBM. 

'ln ayearortwo'1 time, in the 
abeence or co-operat ion in our 
induaU)', we could end up with 
IBM writing the rule book,' uid 
BMMG director general David 

PCN MARCH231t86 

ACT sets its sights 
across the channel 
UK micro maltert are winning 

~itt!:!°=~:~i~~ 
t.hedoldruma . 

ACT huemerged u a strong 
candidate for a large education 
deal in France, and Memot.ec.h 
hu caught the eye or micro 
ra.nclers In the Soviet Union. 
ACT, at.ill hopeJul or pertuad ­
ing the BBC that it need.I at 
least one UK micro to put it.I 
name Lo, 11 a front-runner in 
France ror a contract that 
looked certain to go to a native 
French manufacture r. 



~ONITOR 
Spectn,ms to acquire 
an artist's touch 
Thi.A 11 why Leonardo'• late. 
lt (Creat ive Sparlu) aaw thi.l 
and itwentawaytore-writeit.l 
own.' 

Even allowing (or fnendly 

f.:~ii:,tn:kc~~dha~~ 
point. Softt:k'1 The Artllt, due 
for releue any time now, 11 an 
utoniah 1ng piece or work . The 
race to tum a humble Spectrum 
into a Macint.oth done could be 
over when The Arliat reac:het 

~~9~;!'111
8~a!e i::::~ 

an 'Our kid, am't wait' cam-

J>a,t~1:~ede$ p&ekage 
a.Ion, the hnH of \iacPa1nt, 
with plent y of to0pe to incorpo-

At the budget end of the 10f\.. 
ware bwun.- there'• a Jund of 
levelhng going on, u the 
pioneers of pocket-mone y 
games raiee their sight.I. 

Atlanti.e (0 1-354 1437) i., the 
la tat to take lheatickyback 1n.g 
off a new labe l, AtlanUJ Gold. 
Thll will go on to garnet that 
oost a princely £2.99. Like 
Mutertronic and Firebird, 
Atlanti 1 now ha, two diltinct 
ranget of gamea where the 
cheapandcheerfultub-t2t&tlee 
are tu pplement.ed by h1Jher 
~uaht y -.,ec.1mena at only 

• 1~ 1fi~f~~",!.Ua·nti.eGold 
titlet are Velnor't Lau for the 
64, Setr.Destruct. (or t he 48K 
Spectrum, and th e topical Nico-

~~:J:Y~ nationa'f6n! 
amolr.ing day - alao for the 
Spectrum . 

Back at. the t l. 99 level, 

PCN MARCH231'85 



Spot-the-difference 
puzzle in Flexitext 

g.~102,..- · _____ ,,.,._ 

.............. ......, 
~ ............ .......... .. _...._ .... _, 
MIII .... UNL 

o.... .......... .,.~ ...... 
...... ,,......_ c.. ,.. .... --•-1 JMcNttll. 
S1,otlu;lyd,. 
A The variable name 'I' only 

l'loccu ,- 1n l1net such u LET I 
• number, w ith theexceptionof 
line 9060 where 1t crope up in 
the atat.eme nt, .. j•4)+v•I) . 

Would-be ('Ontn butort or 
program, ahould not.e thal uae 
of lower cue L and the letter O 
ahould be .... oided becaUM of 
confu.aion with the numbe.rtone 
and zero. 

Transatlantic 
voltage converter? 

Q
, _ .. a-kN C*rnllltlJ ,..... ...... ,_ ...... .. _. __ 

..................... ~ . 
u.-1 ...... .,..,. .. ..... 
....... 11tN .... aN.tym1S• 
240V. hU....-,..,tut l t..w 
_.., .,.MatMN Ntut I c..,. 
l lltMUS ltf .... l MM ...... a ....... ~ ......... .. 
... Mllric.- ,,..;.cts ... .... : _ .... _ .. _ ... . 
.,.., .... ,e..w ... ... .. 
UST 
DNetMrlon, 

Andon WI. 
TheN! are two opt1ona open 
to you: the fim .. to contact 

the manuftu:t.urer or the 
machin e and 11ee 1f they can 
provideapowertupplythathu 
a voltaa:e aelecto r twitch on it.. 
Many porteble compute.rt 
a lready have thi s fac1J1ty1N>you 
maybe an luck. 

It ,a a lto pou1ble to buy a 
volt.age converter that change. 
the US l 10Vinto240V . You,ay 
you already hav e one that 
allowt you to run Amencan 
equJpment over here - pur. 
chuing a new one will be far 
eu1e rthanconv ertmg lh lt.an d 
you ahouJd be able to find • 
o.:mvert.er eu ily while you' re 
over here. 

Once you have the cort'e(1. 
vol t.age, you 1hou ld have no 

r~~mlusn:~r!!~t=:n: 
tele vi11on for 1t1 di1play. Since 
the US TV 1t.a.ndard a nd the 
Brit iab 1tandard are very diffe-

PCN MAACH231986 

rent you wouldnotbeabl eto use 
the machine without making 
quite a fewchangut.othe inside 
ofi t. 

GAMES 
1W LWTITU PUBLISHER MACHINE PRICE 

1 &Ka,a &Aaia SP,C64 £499 
3 ~hoetbuMen Activi1ion §P.06< £10.00 
2 Alien8 Oltima&e §p ..... 
7 n:.:.a ovu ~oecow U§i:iola §P.06< .... 
• Teclinician fed fiewM>n SP £5.95 

13 ~ne'u W•ill M,cio-0.n §p .... 
11 M: .tl2.~ 
18 me"'~ ~w•• V°"IU"iout £6.~ 

• 6 J5T',!5.ciililon ~. §P,C64 £6.90 
10 10 lm~itbleMLN-1on CB&Eel! l564 £995 
11 • Maic 15.z <'.>iian §p £6 .90 

" 8 7.won U§~la SJ>.C64.AT £9 .95 
13 9 ftlockbumn Aiac.en §P.C64.AC £795 
I< 12 ~ii!!tim Dltima &e ~~ ..... 
15 15 "• Acornion £16.00 
18 14 £795 
17 £5.95 
18 .... 
19 17 £6.95 .. 19 £7.90 



Amsoft points on 
dlsll drive review 
~vr:..U:}:!r~e=;!::Jt! 
your otherwiee excellent re­
view of our DDl·l di•kdrive . 

Detail.I ofCPIM..will be co­
ve.red in a manual currently in 
prepara t ion. We felt it best to 
provide a aing le IOUJU for all 
the definitive information, 
while coverin,- the eue ntial 
point.lintheu.ermanua.l. Thi• 
policy hN been univenally 

~~~=:~:::: 
Firm ware Manual. 

The 'unlikely event! o( dittri· 
buton making 90f'lware a va il­
able on 3in Amat.rad format hu 
alrea dy happened. Since Jut 

~r .. m:N~:=:,~~: 
logue o( clauic CP/M 10ft.ware; 
three epecialiat 10ft.ware 
houaet offer their ware1 on the 
format- and Arneoft. it,elf hu 

C!>:~~ .;uc:i~~.11::: 
ini t he famoua Que.c. 

(P=e)hac:°~~t,:. 
d.amenta1y a aequentia l filing 
l)'ltem, (the 1e.riou.a u.eer mu.at 
surely tum to CP/M), the abil· 
ity to have both an output and 
an inpulfll eopenaloncemeana 
that • ting le data file can be 

:'6~ne~ ~~a\1i! ~: 
:~i::z: ~u,~1!n:::.: 
you col'Nd.ly point out, a. trifle 
tedioua. 

o~i:r !tat trre e::ro '°r::: 
iamall teetiona (2K t.o <&K) and 

:::·~~th:~tt~= 
individu.Jly al a reuo rwble 
tpeed, hidinr the apliuing pro-

:T'J.~ °:~~:fJ;~!: 
lo~,~nd:r ;c:-~;:~ are 
int.ereeted in the Buie to do 
thi 1, Ameoft. hu an applica· 
tiontnot.eavailab le. 

::::1: r:tr::i:w~u. 
B~ntwood, Euo. 

No Memotech means 
fewer readers •• • 
Whenever I have looked 
throu,h PCN in the newu­
genta., I have been diaappointed 
to find that you do not appea r to 
have any coverage of one or the 
beltmachintao n the market..ln 

~n°S!:~'r!,::nA~~~ 
thebomeerwloflhemarket ,and 
1uperior to the Apple lie, the 
Commodore and many other 
8-bit machinH in the bul.illHI ..... 

I have Wied the Apple lle and 
the Commodore for buaine .. 
and I have now spent over 
£1,600on myalect.ion o(ha.rd ­
ware and eof\ware . The choice, 

:=~ea. ~i:: noi:a~th: 
Memotech RS 128 with twin 

~It :;v~~11nte~~v•~:J 
monochrome .c:reen, all u a 
bundle Crom Memot.tth. 

The machine ii 1upplied with 
anuc-e llentwo rdproceeeor and 
iapreadaheet. It i. capa bl e of 
operatin, what appear to be 
many or the normal indu.stry 
1tandard CPIM progra.ms. The 
drive, can be confipred to 
emulate a number of other 
machines , including IBM PC 
and Kaypro . 
~ the machine. in lhe 

Memotech ,eriea become more 
and more popular the potentia l 
reade.nhip will rrow. 

lf you are not featunn, the 
machine in your maguine you 
will loee out oo the number or 
read en . I would t.here.rore 
strongly recommend that you 
at.art t.o reature t.hll machine . 
CGrtt11woy, 
Claippi1111 Norum, Oxon. 

•• • and here's 
a case in point 
I have today canoel1ed my 

:1:.:!,n:nto~r ~Nm~~ 
there ha.I been no coverage or 
my machine, a Memot.ech MTX 
512. 

w.:!':np~bJ~~ ~~n:! 
micro produced in t.hitcountry I 
will buy yOW' magume apio . 

::::t~,. 
Kttp your ~ pttkd - Wll 
hau, «,mdhi"6 of 111Urul ut')' 
,oon-Ed . 

New QL software is 
a joy to behold 
I wu delight.eel to receive the 
replace.ment QL eot\ware on 
February 27, and I am enthral­
led with the improvement. to 
Quill in particular It i.a now a 
joy to UM QuiJ.I, and ... I UM It 
continually, that makee life 
very mu ch ea.aier, Psion ou,:ht 
to be congratulaud on 1ta im­
provement.. 

Theeuew1th which the copy 
command can now be wted, 
io,ether with the erue com­
mand, uaingnormal t.ech.niquea 
for moving the C\IJ"80r qu1cldy, 
1uch u (lh1ft) and (up or down 
&m>w } t.o move a whole pe..ra­
J"Phhu reallyape,ededupand 
improved theeot\w&n! lf'the re 
hu been a mlltake it is alwaya 
po111,1ble to UM the (left am,w ) 
or even (1hif\) and (left am,w) 
to move a whole word back . 

ha1;:.,~:~o~~!!~f~~ 
error an the replace.ment paces 
of the uter manual) related to 

print.Ing a ai~le , or I.he INt 
page. Thelutl1nei.a• nttot.he 
printe r buff'er but iao't pnnt.ed 
unleae the pnnter 11 made 
manually to dl..lCharse it.a bu!­
rtr by , for 1nstance,u:ecuung a 
rorm or lin e reed (Epeon RXSO). 

May t con,ratulat.e Sinclair 
for getting it.a act together for 
once. 

I~::'r .8&:IWt. 
Amstrad CPC464 -
from being left out • • • 
So Amttrad owners are left an 
lhecold? (Lllue 101). Not likely! 
Mott or them •~ huddled in a eo1y comer with a c:opy of PCN 

='~;:;: o~e~1\t!:c.h~n:; 
Orqon.iOn d Lyna ownen . 

TheCPC464 mu.tbethefint 
machine to have 11>ld in 1uch 
vut numben in •ucb a ahort 
lime and have 1uch a he•p or 

T.ie~ug::t~!!~m-
ery, be Mt.iafied with your lot 
(even ir 1t includee the tacky 
Arnold aenee). The Amstrad i.e 
a new micro, IO for the take or 
decency you11Jutt have Lo wa it 
a few mo~ nanoeecondl ror the 
blockbuat er that will make 
=:na .ownen eat their 

RPhul,p,, 
Al>mu,r,, Mui Glomor/10• 

TMAmtlrod uloolt1n.,good­
but ,o dul the One an it• day ­
Ed. 

••• its owners are 
sitting pretty 
David Mont.aomery aa1d (imue 
I OI) the Amat.rad may ao the 
aame way u the Lynx, Dragon, 
and One ir it doe. noc. cet tome 
pod camee 11>ftware. I mutt 
agree with ham to IOme extent 
but there ii 11>me excellent 
,o ftwa~ availa ble ror the 
CfC.464. Superb gamN like 
Dark Star, Sorcery, Oerend Or 
Die, PyJarnarama and the In­
tercept.o r advent u.ttt to name 
but.a few. 

I t looka u thou,: b the Am ~ 
ltnd ia the third force in the UK 
micro ecene at the moment and 
,ome people expec:t. it to jump 
into NCOnd place late r t.hia 

~~!:i'.r:."f~~r:.it: 
it . 
Da.uul Bazkr , 
AMld'ub , 
CorluM, Lan.arlr•hitt. 
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Discover your Mode 
on the BBC 

:eti:\~!P~:!: mode Lhe comput.er 11 in . The 
following functio n ahoul d re­
veal all · 

N A'>•la 

tO•USlt·l."1tA..,,,_FNOOO,OIV•l«IOt 
Alto , many more 1ereen col-

10MOOt 
20 FOR ~•0 TO 7 
30 FOR T"'0 TO 7 
40 PROCFILL<S , T) 
50 A•INKEYC:'00) 
b0 NfXTiNEXT 
70 END 
1008 DEFPROCF-lll..CCl.(21 

::.:r: !i&tt~: :~~a:n: 
dure below It can produce 
coloured background. or non-
1Landard coloun an Mode l. It 
fill , the ICfee:n with a 'hatched' 

~rmt':::l!!f~fih~: :~ 
·~m;;:o~~ ahow1 the 
ful I range or coloun available LO 
you. 
Jotu.1than Ttmpk , 
Btt ,ton, N01tutgh4m 

l010 VDU ZJ,2'24,4AA,r."),,&AA, 
&"'1!), &AA, &,')'),&AA,4:S5 

10~QI VDU 17,Cl,17,C;t+l28, J0 
1030 FOR VY. l T~ 31 
1040 PR IN T STR1NG•C4Ql,CNR•" "'lt 
1r.,e Nrn 
1000 ENDI C•C: 

Atmos simulated "ZAP 
changes volume 
One problem on the Orie Atnl4» 
is the difficulty in changing th e 
volumeoftheZAP 1lu a routane 
1imulatff the ZAP and allows 
volume change 

2111 FOR N•J400 TO 9432 
30 READ A1P<*.£ N,A:NEXT 
40 DOKE 112F5, ••1110 
b0 DATA J A2,112:S, IIA0,.0 4 
8 0 DATA ll.2'B, 1186, •FA 

The program .,..·orQ on the 
One I 1f you chanie hne 80 to 
#20,l6C,IFAand line 120and 
140 LO l20,l35 ,I F5. The 
volume can be controlled by 
pokmg 1420 w.ilh a value 
betweenO a nd t5 
DunconBttt, 
Wlt..'tli«ombt, Taunton 

100 DA TA lt A9,0,ltAA 1 J 9A,•48 ,JA 9,B 
12 0 DATA •ze, J90, J F:S 
130 DATA JA 2 , 0,IICA,1100,IIFO,lloS, 
J AA , JES, JF0, 1170 , • D0, IIEO, JA9, 8 , JA2, 0 
140 DATA J2B,J90,J F5 
151n DATA •60 
2 00 FOR Na0 TO 1~:POhE • 4:::0,N1CALL #4 00tNEXT 
210 FOR N•l:S TO 0 SlF.P -l 1POKE 114"'D•N 
CALL 11400 1 NEXT 

Hires screen dumps 
for 1520 plotter 
~~'!~ ~~ !r::..·::ihth:; 
routine , u,1ng a Vic 20 and 
tu per expander . It 1hould llllO 

work with a Commodott64 and 
Simon '• Basic if it hat the 
ROOT function or 10melhin1 
1imilar to teat whether a point 
i1onoroff. 
S1monM1U., 
LondonSW/2 

6]01 111 FOA V•6 TO 1111. 'l STEP O 
OJ 0 4"0 f OA X•6 TO 11.'UJ STCP 6 
6JIIJ~IIJ IF RDOTO:",Yh l IIND F•III N F . 1CJll t1SY•Y 
b.'.\0 40 JF" ADOTClt,Yl•I IINO F•I f1*:N F'•0sG(>SUJ 63;-tle 
63058 N[)tf 

•J0blll IF F•I THfN 60SVB 63:"'N1F•0 
6311170 NEXT 
6::':0 i 0 END 
•J;-00 OPEN 1,b.11PRJNT •1 .·l'l 0 ,Sltl3,-SY/3 
.32 1111 PPUNT •t, 'D", lt/J, ·Y/3 t CLOSEI 1RETURN 
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TIMATIC SYSTEMS LTD ---ICWGA1'1!'--
'AIIOtAM.ltl.NTl~l ,I AH 
T .. ,AMHAM(On:tl ZMII 

--­,.._... ........ ................. 
, .. 'AMHAlll~nlm 

z 
EXPANDABLE RS232 
3 Options 

• RS232 ,-.- - ., 
• Parrallel (88C_..., ....... , 
• Sideways ROM, ........ __ , 

• CPM software 
...... lleltandwMAonc:OI.IBM~.-:: 

• Sideways ROM 
~~- ICC8Pl 12.....,..ROMselyciurctlOQ 11ModMIIO.,.,,.. ,.._..., 
Orw.QrlPhtCSIIIC 

em~ Wyc:Nied n 11,ppied ..-.oper...-.g ~• n ......... 
Mall onter welcome. Please send SAE tor full list. 

MCT 64K RAMBOARD 
DESIGNED FOR USE WITH THE COMMODORE C16 

Easily fitted and without modification of the main 
PCB. 

~~:!:::;d will allow £60671

5
byto

9
, fTM la Basic 

Fully compati ble with 
existing Cl6 Plu s 4 95 
software • 

lndu ng p&.p and VAT 

MCT -1~. ~f& 
_BAS I c lncludlngp&p~nd~~ -

OAO(A FORM 

~~ Ramboefd(I) ts996 
MCT BASIC caur.elsl fr [1096 

tr'ldoet""feheQUt.l)Oltll•O,O,.,GeocntQuttcwt 

~lf'*1lullrtfund .... pot111'10p«lo',ng"" befl'lldeb)' MCT 
.11.-nnot lutysat<Sf>edlnd provdedlNRambOard" returntdw:twl 10 
oaylin.t1019"*~1nd,n•IIIO'll.r,g r.wc,ond ' ()ft ---... 
Micro Component Trodlng Company ~ 
Group Hou se, Fishers Lane, Norwich , Norfolk 
England NR2 1 n Telephone (0603 ) 633005 Z 



76 Grainger Close , Basingstoke , Hants . RG22 4EA 
Telephone : 0256 460748 

I wish to order the following . (please tock requ,,ed ,terns) 

I 

lndlvldual Product s 
64K Memo,y £99 95 
t 28K Memo,y C t 29 95 

L] 256K Memo,y C t 69 95 
512K Memo,yt C259 95 
Eprom card socketed ( 192K 
- excluding Eproms) ex· 
penmen ta11on card with 
fron1 interface £24 95 
Dusi Cover that doubles up 
asasland £14 95 
Modem' (79 95 

Packages 
1 Megabyt e disc drive 
(cased.trle PSU)d1scM1ter· 
lace and parallel interface 
with cables £:249 96 
2 1 Megabyte disc dnves. 
(cased. ,nc PSU)d1sc1n1er­
tace paraJret mlerface. with 
cable £399 95 
1 megabyle disc drive . 
memo,y ,nc .. disc 1n1erface 
and parallel mte<face 

1 disc dnve 2d,sc dnves 
64K C299 95 (449 95 
128K £32995 
256K £35995 
512K (449 95 

(479 95 
(509 95 
(595 95 

I To order products ptease make cheque s,P O s payable to 
MEDIC OAT ASYSTEMS l TD Alk,w 28 days for delivery I Allpoces,ncludoVAT Please3ddC5p&p 

NAME._ 

I ADDRESS 

I 



tlleuponaflll -

You will find few producui on the 
market labeJled 'for haeken'; you 
must select thoee items that appear 

to have 'legitimate' but interes tin g 
functi ons and see if they can be bent to 
the hacker', purposet . 

Almoet any popular micro will do; 
hacking does not call upon enonnou• 
reserves of computer power. Nearly 
everything you hack will come to you in 
alphanumeric form, not gra phics. The 
computer you already have will almo8l 
certai nly have the euentia.l qualities. 
However the very cheapest micros, like 
the ZX81, while usable, require much 
more work on the part of the operato r 
ha cker, and give him far leu in the way 
of inst.ant facilities . 

MOit profeaeional da ta &ervices 
assu me the user ia viewing on an 80 
column acreen; ideally the hacker's 
computer shou ld be capa ble of doing that 
u well, otherwise the display will be full 
of a wkward line bre aks. Tenninal emu­
latoreoftware(teebelow)caneometimea 
provide a ' fi.x'. 

One or tw o disk drives are prett y 
helpful, because you will want to be able 
to save the resulta of you r network 
adventuresuquickly and efficiently a, 
pouible. Moel terminal emulaton uae 
the computer'• free memory {~a ll that it 
not required to aupport th e operating 
ayat.em and the emulator10ftware it.eelO 
a.a store for the received data, but once 
the buffer ia full , you will begin to loee 
theearliest1temJ. Youcan,ofcourse, try 
toaave tocauette, butnonnallythat iaa 
slow and tedious procesB. 

An alternative storage method is to 
save to a printer, printing the received 
data stream not only to the computer 
acreen, but e-'eo one dot matrix printer. 
However, m08tofthe more popular (an d 
cheape r) print.en do not work sufficient­
ly fast. You may find you loeecharacten 
at the beginning of each line. Moreover , 
if you print every thing in real time, 
you'll include all your mistakes, false 
it.a rts etc, and in the process use masses 
of paper. So, if you can aave to d iak 
regu lar ly, you can review each hack 
afterwards at you r lei1ure and , using a 
tcreen editor or word proceseor, sav e or 
print out only lh08e item • of real 
interett. 

Serial ports 
The computer must have a serial port, 
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either cal led that.or marked RS232C{or 
ill alight variant RS423), or V24, which 
is the official designator of RS232C used 
outaide the US, though not often teen on 
mieroe . 

The very cheapest mieroe , such a1 the 
ZX81, Spectrum, or Vic 20, do not have 
RS232C port.a, though add-on boards are 
available. Some of the older personal 
computers, like the Apple or the Pet, 
were alao originally aold without aerial 
ports, though standard boards are now 
available. 

Some RS232C implementatio ns on 
micro or add-on boards are there aimpl y 
to 1upport printe rs with aerial inter­
faces, but they can oil.en be modified to 
talk into modemJ . The critical two lines 
are thON ee.rving pins 2 and 3. 

• A computer serv ing a modem need .s a 
cable in which Pin 2 on the oomputer ia 
linked to Pin 2 on the modem 

• A computer serving a pri nter, etc 
need• a cable in which Pin 3 on th e 
computeria linked to Pin 2on the printe r 
and Pin 3o nt hep ri nteria linked to Pin 2 
on the computer 

e Iftwo oomputers are linked togethe r 
directly, without a modem , then Pln 2 on 
computer A must be linked to Pin 3 on 
computer B and Pin 3 on computer 8 
linked to Pln 2 on computer A. 

One difficulty that frequently arises 
with newerorportablecomputen ii that 
aome manufac ture rt have aba nd oned 

the traditional 25-way 0-connector, 
largely on the grounds of bulk, cost and 
redundancy . Some European oomput.er 
and peripheral companies favour con· 
nectors bated on the DIN aeries (in­
vented in ~rmany), while othen uae 
0-connectors with fewer pin outa. Th~~ 
ii no 1tandarduotl0n. Even if you aee 
twophysically1imilarconnectonontwo 
devices, regard them with 1uspicion. In 
each case, you m\l8t determine the 
equivalent.a of: cha racters leaving com­
puter (Pin 2); characten arriving at 
computer(Pln 3); and s ignal ground (Pin 
7). 

You can utually &et the speed oft.he 
port from the computer's operating 
1y1tem and,or from Ba1ic. There i1 no 
1tandard way of doing this; you must 
cheek your handbook and manual, 
Most RS232C port.a can handle the 
foUowingspeed,:75, 110,300.600.1200. 
2400, 4800, 9600, and 10melimes 50 and 
19200 baud as well. These speeds are 
selectable in hardware by appropnate 
wiring of a chip called a baud-rate 
generator . Many modem compu ters let 
you&elect1peedinhardwarebymean1of 
a OIL switch. 

The higher apeeds are used either for 
driving printers or for direct computer· 
to-computer or computer-to-penpheral 
connect1on1. The normal maximum 
1peed for tra1U1m1tting a long phone lines 
i1 1200 baud. 

Tenninal emulators 
We all need a quest 1n life. Someti mes I 
think mine is to aearch for the perfect 
aoftware package to make micros talk to 
the out.side world. As in all such que.st.s, 
the goal is occu1onally approa ched but 
never reached, if only because the 
process of the quest caus,ea one to 
redefi ne what one is looking for. 

TheseitemJofsoftwareareaometimes 
called commu n ications package s, or 
uynchronous commJ packages , and 
aomet1mes terminal emul ators, on the 
grounds that the aortware can make the 
miCTO appear to be a variety of different 
computer terminals. 10 • 



... 9 Until recently,moston-linecomputer 
services assu med that they were being 
examined through dum b tenmna1s -
simply a keyboard and a screen, with no 
attenda nt processing or storage power 
(except perhaps a printer). 

With the arrival of PCs all thi s is 
slowly changing, so th at the remote 
computer has to do no more than provide 
relatively raw data and all the forma~ 
ting and on·Kreen presentat ion ia done 
by th e uaer' s own computer . Terminal 
emulato r 110ftware is a aort o( half-way 
house between dumb terminal, and 
personal computel'I with considerable 
local proceseing power. 

Many slight varianu on the dumb 
computer terminal exist - hence the 
availability or terminal emulators to 
provide. in one soft.ware package, a way 
of mimicking all the popular types. 

Basic aoftware to get a computer to 
talk through 1ta RS232C port, and to 
takeindatasenttoit, is trivial. What the 
hacker needs i• 10ftware that will make 
the computer auu me a number of 
different penonalit1es upon command, 
store data as it is collected , and print it 
out. 

Two philosophies of presenting ,uch 
aof\.ware to the user exist : first, one 
which gwes the naive user a 1imple 
menu which aay1, in effect, 'preu a key to 
connect to database ' and then perform, 
everythi ng smoothly, without distract ~ 
ifli men us. Such programs need an 
install procedure , which requires some 
knowledge, but mott ordinary users 
neverseethis. Ala ha cker you will want 
the precise oppo,&ite. 

The second approach to terminal 
emulatortoft.ware allows you to reconfi· 
gure your computer as you go - there is 
plenty or on~1ereen help in the form or 
menus allowing you to tum on and off 
local echo, set pant y bit,, show non · 
visible control codes and 80 on. 

In a typical hack , you may have only 
vague information abqu t the target 
computer, and much ofthe fun i1 seeing 
how quickly you can work out what the 
remote computer want, to 'see' - and 
how to make your ma chine respond. 

Given the number of popular compu­
ters on the market, and the number of 
terminal emulators for each one, it it 
difficult to mak e a aerie, or 1-pec:ific 
recommendations. What follows there­
fore, is a hat of the tort of faciliti es you 
thould look for: 
0. ..... ...., You must be able to change 
the aoftware characteristics while on­
line and be able to call up help menus 
inBtantly. 
Tut lluffw The received data should be 
capable of going into the computer's free 
memory automatically ao that you can 
view it later off-line . 
.......,.. •p1u ledlo OIVoffl Most remote 
tervicea uae an echomg protocol: when 
the Uler te nds a character to the host 
computer, the host immediately sends 
back the same character to the user' s 
computer, by wayofconfinnation . 

10 

ltM,i .........,,_,., Nttinl In a typical 
asynchronous protocol, each characte r 
is surrounded by bit.a to s.how when it 
starts, when it ends, and to 1ignify 
whether a checksum performed on it.a 
binaryequivalentcome1outevenorodd 
Thecharacteriteelfi s de&Cribed, typical­
ly, in aeven bit.a and the other bit.a, state, 
stop and parity, bringing the number up 
to ten. 

However, thia ia merely one very 
common form, and many Ayttems use 
•ubtle variant.a - the ideal terminal 
emulator &Oft.ware will let you try out 
these variant.a while you are stjll on line. 
See Table 1 for typical variant. 

Table 1 

........... - ........... 
even 2 
odd 2 
even I 
odd I 
none 2 
none I 
even I 
odd I 

S- oontr. dMnden Thi• 10ftware 
s.witch d1splayacharacters not normally 
part of the text that i1 meant to be read 
MK ros This ia the US term , now rapidly 
bemg adopted in the UK, for the 
preform atll ng of a log-on procedure , 
passwords etc. 
W..... Some modems contain prog· 
rammable auUHiiallel'I so that fre­
quently-called services can be dialled 
from a single keyboard command. 
Fonut Ktffn Most profession al on·line 
and time- share services us ume an 80 
column 1ereen. The format1ereen option 
in termmal emul atol'I ma y allow you to 
change the regular text di.splay on your 
micro . 
Fie pn,tocoll When computers are send­
ing large filet to each other , a furth er 
layer or protocol, beyond that defining 
individual lette rs. is necessary . 
EOIIIACK The sendmg computer divide, 
ill file into blocks (of any convenient 
length ); al\.ereach block is sent., an EOB 
(End of Block) character is sent.. The 
uaer's computer must then respond with 
an ACK {Acknowledge) character 
fie ~ All terminal emulators 
a.11umeyou will want toaend, u we.11 u 
receive, text files. Thus , in addition to 
the protocol settingsalre11-dy mentioned , 
there ma y be additional ones for that 
purpoee. 
s,.dftc: ......, ....t.tlN Some toft:ware 
hu pre formatted aeu of characteristica 
to mimic popular commercial dumb 
terminals. 
.._.. duncters The Baudot code, or 
International Telegraphic Code No 2, is 
the 5-bit code uaed in telex and tele­
graphy. 
Ylewd.ata ............ This gives you the full, 
or almost full , graphia, and textcharac­
tel'I of UK atandard viewdata. 

Modt.m is a contraction of modulator­
demodulator . A modem taking in.struc· 
lions from a computer(p1n 2on RS232C} 
converta the binary 0. and 11 into 
s.pecific single tones, according to which 
st.andard it being u.sed. In RS232CIV24, 
binary O (ON) appears u po1itive volt.a 
and binary I (OFF) appea.rtu negative 
volta. 

The tone1 are then fed, either acoWJti · 
cally via the telephone mouthpiece into 
the telephone line, or electrically, by 
generating the electrical equivalent 
direct onto the hne , This is the modula~ 
mgproceu. 

In the demodulating stage, the equip­
ment11ta:on the phone line, listening for 
occurrences of preselected tones (aga in 
according to whichever 'atandard' is in 
operation ) and, when it hears one, 
dehverubinaryOorbmary l mtheform 
of positive or negative voltage pulaea 
in"to pin 3 of th e computer's serial port. 

This explanation holds true for mod­
ems operating at up to 1200 baud; above 
this speed, the modem must be able to 
onginate tonea,and detect them accord· 
ing to phau aa well. But since higher· 
speed working is unwual in dial-up 
port.a- the hack er's special intere •t -
we can leave thia matter to one side. 

Themodemisarelallvely1impleb1tof 
kit.: on the transmit 1ide it consista or a 
eeries or 01Ci11ators acting as tone 
genentors, and on receive hua eenesor 
narrow band-pau filters. 

Designers or modems must ensure 
that unwanted tonea do not leak 1ntothe 
telephone hne (exchanges and ampli­
fiers uaed by telephone companiet are 
aometimes remotely controlled by the 
iryectJon of 1pec1fic tonea) an d alto that, 
on the receive 1ide, only the di1tinct 
tones uaed for communication• are 
' interpreted' into binary Osor 11. 

The other engineering requirement.I 
are that unwanted electrical curre.ntt do 
not wander down the telephone cable ( to 
the J)088ible riak of phone company 
employees) or back into the user's 
computer . 

Until relatively recently , the only UK 
tource oflow-speed modems was Britiah 
Telecom. The situation is much e8.8.ler 
now, but de-regulation of 'tele phone 
line attachments ', which include mod· 
ems, ia 1til110 recent that the ordinary 
customer can easily becx>me confu.eed. 
Moreover , modema offering exactly the 
u.me service can vary in price by over 
300 percenL 

At 300 baud, you have the option o( 
using direct-connect modema which are 
hard-wi.red into the telephone line, an 
euy enough exercise, or wing an 
acoustic coupler in which you place the 
telephone hand-eet. 

Acoustic couplers are inherently 
prone to interference fTom room-noiee, 
but are useful for quick lash-ups and 
portable operation. Many acoustic cou­
plers operate only in originate mode, not 
in answer. 
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At higher speeds acoustic coupling is 
not recommended , though a 7511200 
acoustic coupler produced in aaaociation 
with the Prestel Micronet .e.rvice i1 not 
too bad, and is now exchanged on the 
aecond·hand mark et very cheaply in ­
deed. 

I prefer modems that have proper 
1tatua lights - power on, line seized . 
trantmit and receive indicaton . Hack· 
en need to know what i1 going on. 

Table 2 below shows a ll but two of the 
types or service you are likely to come 
acroN; V-des ignators are the world­
wide 'official' names given by the 
CCITI' ; Bell-designato rs are the US 
name, . 

Table 2 - --- 0 

The two exceptions are : V22, 1200 
baud full duplex, two wire ; Bell 2 l 2A, 
the US equivalent.. Thete aervicea use 
phue modulation u well u tone . 

British Telecom marketa the UK 
tervicet under the nam e ofOatel. 

B'r1methocbof connecting modems to 
the line are either to hard-wire the 
junction box (thetwooute.r -wilffare the 
ones you usu a lly need)- a 4-ring plug 
and a.seocia ted IIOCk.et (type 95A) for 
most modems, a 5-ring plug and a.seoci· 
ated aoeket (type 96A) for Prest.et 
applications (note that the fifth ring 
isn't u.aed)-a nd, fora II new equipm ent. 
a modular jack called type 600. 

Building a modem i1 now largely a 

r.- - -l 0 l 
V2I ong 300' full 1180 980 1850 1850 
V21 an.1 300' full 1850 1850 1180 980 2100 
V23nl 600 half 1700 1300 1700 1300 2100 
V23<21 1200 fh" 2100 1300 2100 1300 2100 
V23 back 75 fh ' 45-0 390 45-0 390 
Bell 103 orig 300' full 1070 1270 2025 2225 
Bell 103 ans 300' full 2025 2225 1070 1270 2225 
Bcll 202 1200 half 2200 1200 2200 1200 2025 

•any speed up to 300 baud can also include 75 and 110 baud services 
tserviceca n eithe r be half-duplex at 1200baudor asymmetncal full duplex, with 
75 baud originate and 1200 baud receive fcommonly used a1 viewdata u&erl or 
1200 transmit and 75 receive (v1ewdata host ) 

qufflion of adding a rew peripheral 
component., IOme swik:hes and indica· 
tor Hghta , and a box . In de(idin g which 
'world tt.andard ' modem t.o purchase , 
he.ck.en should conaider the following 
features : 
..._ IPts You need to be e.ble to tee 
what is happening on the line . 
.........,.Nftwan ......_ Cheaper ver­
sions merely give you a 1witch on the 
front enabling you to change 1-peeda, 
originate or answer mode and ccrrr or 
Bell tones . More expensiv e ones feature 
firmwarewhichallow1yourcompute r to 
1end tpecially fonnatted instruction, to 
change , peed und er program control. 
However , to make full ueeorth i1 facility , 
you may need to write (or modify) your 
termin a l emulator . 
Altt4al A pulse dialler and 8S80Ciated 
firmware are included in 90me more 
expensive models. You should uce rtain 
whether the auto-dialler Ol)t!rateeon the 
telephone 1y1tem you intend to hook the 
modem up to . You will of courae need 
eoft.ware in your micro to addreee the 
firmwe.re in the modem, and the 90ft. 
ware ha.I to be part of your terminal 
emulator , otherwise you gain nothing in 
convenience . 
025 couedef' Thi s ia the official 
'approved' RS232CIV24 phy1ical con· 
nection - ueeful from the point or view 
ofeuyhook-up . 

Noxt-T orptslorllodoon 

HACKER'S HANDBOOK 
Now you've tiptoed into hacking with this exclusive extract from Th e Hacker's Handbook, get the complete 
works for £4.95, not including postage and packing . 
Published by Century Communications , this 160-page illustra ted paperback explores the sport of hacking and 
reveals the myths and legends of star operators. It includes technical information and a trouble-shooting 
guide. 
You can buy the book at your local bookshop or order it through Personal Computer News by completing the 
coupon below. 

ORDER FORM 
To: Mail Order Department, Tiptree Book Service Ltd., Church Road, !!£>tree, Colchester, Essex COS OSA _ 

r;; lease send me ............... copy /copies ofTHE HACKER'S HANDBOOK (ISBN 07126 0650 5) by Hugo I 
Cornwall at £5.50 per copy, including post and package . • . • 

I enclose my cheque/Pos tal order for£ ............ • : • • 
Cheques should be made payable to Tiptree Book Services Ltd, please 

Please debit my Barclaycard/Access 

Accoun t number I I I I I I II] 
Expiry date ....... . 
NAME ....................................................................................................................................... . 

ADDRESS ..................................................................•................................................................ 

L ················································································································································· _J 
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IT'S 1985-
THE YEAR OF 
COMMUNICATIONS 

£49.95 
inclusive ol VAT and P&P 
f<>f a limited period only. 

SPECIAL , SPECIAL OFFER 
Order your VTX 5000 NOW end get a FREE quartaf' 'a aubscrlpUon to Mk:ronet 800 end Va.wf1x . 

All modems prOYlde 1200/75 baud. , .. bhng access 10 Prest~. Mlcronet r; ,:;.--;:;;;;;;:;::----- --, 
800, BT Gold, Farmhnk, C1t1services, Hometink, and some free bullelln I · 
boords (some clal>bases and networ1<s requiru small subscnpt,on). ful~ D Spectrum Modem(s) £49.95 I 
BT Appr"'." . _ 

1 
~~ "':: j I ~::~: user software £3.95 

Slmc>lv clop the coupon and send • with a cheque . -~ -1 1
1 (paY'able to Modem House} to : Name _____________ _ 

MODEM HOUSE I Addreu I 
I Telephone I lolenthe Dr i ve , Exeter, Devon EX4 9EA P .. aHalk>w 2adtlydellv ery 

Tell (03112) &92115 ~~ ".::':::.:'!:'~t=~ --_j 

IT'S 1985-
THE YEAR OF 
COMMUNICATIONS 
Q!:~':J:=-~·:.:=:1:no=:~,::., o.cov.,~ 
E~•~ II- Wcinghltl'IOffltOOll'll)Ulnl09*1ITIIWrwnetlnd~IO-~ 
dotlet l'NCI0'*"9 .. the phoM and. modem. 
Awtw:,lt,..._WOl'ldol.,.....,,.OM*,~INl,qe,~ ·.~notioeboMla.fNI 
tirne~armct'IM""'°"*"'encl~·btll'fO"'~IMIJ•ioc.tncJctlMI) 
fMI . phoMCNtg,N .,.0/M'f M>Und40p kw a wtlOllt hcu"a~ 
BBCModern 100000fflN~wilh .. lhitlClftwWefinROM) J'l<pJndlOIICClNltheWOl'ldd 

----~ __ ...,,ooo ._ • .,, 

.. 

lllieclronic~ ~ ......,,._..enc1-.,..(bolhpublcandpr+.I IJNrlDUNt"toftw9reonc....-D .95•ena) 
'T'M Modeln 1000~ noexternll powt,I" .....S ... 1.1".oer your BBC 10 become pet1 o1 .... mectw,e CWy one INd 11N your~ 10 .. oue..wotld 

£59,95 
inclusive ol VAT and P&P '°' • iml!ed period only. 

SPECIAL, SPECIAL OFFER 
OrM your MocMm 1000 NOW and g,et a FREE quarter'I 1uNCrlptlon to Mlcronet IOO and Va.wflix. 

Allmodemsprovide1200/75baiud,1nabhng accesst0Prntel, M)Cf0ntl r;--- .- I 
800. BT Gotd. Farmhnk, CrtiseMces. Homet1nk. and some tree bul~tin Please send to me. 
boords (some databases and networ1<s require a small subsonpt,on). fully I D BBC Modem (s) £59.95 I 
BT. Approved. . _ 

1 
;4ffi"=-/ I D User to user software £3.95 

1 Simpty ciip the coupon and send tt with a cheque . -... ·- · 1 I eneloN 
(payable to Modem House) to: Name, __________ ____ I 
MODEM HOUSE I :::.--- -- 1 

Iolanthe Drive , Exeter, Devon IX4 9EA I P .. •N•Uow28daydellvery I 
Tel : (03112) H2115 l.:!: .:.:~..::='!::~~ - - _J 
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s.ttina up and controlling ,pritet 
on the Commodore M need n't be 

ifflcult.: it'1 quite possib le to 
writeroutinea thateue your load 

conaiderabl.y. 
The code presented here gives you the 

facility to set up all t he 1prite informa­
tion in one go witho ut a lot of pee.kl and 
pokes. It i1 conaiderably fute r and more 
convenient tha n norma l Buie. You may 
specify u few or u many para met.en u 
you wi.ah,ubydefaul t theothenremain 
uncha nged. Thi.a helPI to avoid dealing 
witha largenumbe r of parameten when 
you want to change ju.et a few. 

In use 
The command leta you specify: 

l Whichspriteyoua.reaett.ingup (l..S) 
Z lt.tx-poeitio n on the 1ereen (0-Sll ) 
3 lt.t y-poeitio n on the ecreen (0-255 ) 
4 Theapriteco lour(0-15) 
5 The addrea, of the sprite data 

(0-65535) 
I Erpanded or unexpanded horizon­

taUy (0-1) 

16 REH ••••••••-•••• • •• • •••••••••••••-
26 REH • THI S ROUT i tE WILL SAVE THE 
30 REH • PROGRAN ONTO DI SK 0A TAPE. 
4 6 REH •••••••-- - •••••• • ••••• • •••• •• ••• 
5e F ORT•52fl2T0532 4 7 1READTX1 POKET, TX1 NEX 
TT 
66 DATA 32,211,267,176,8 , 13b, l 44,3,76,0, 
207 , 152 
70 DATA 44, 16:5, 175, 4 1,7, 133, 175,32,211,2 
87, 17 6, 18 
86 DATA 41,1 ,72 ,l bS , 175,18, 170,152 , t57,0 
, 208, 104 
99 DATA 168 , 162 , 16 , 32, 19 1 , 297, 32, 211, 267 
, 176,9, 16 5 
l ff DATA 175,19,170,152 ,1 57 , 1,200,32,2 11 
, 207, 176,6 

.. 

11 0 DATA1 52, 16 4 , 175, 153,39,209 1 32,211, 20 
7, 176, 4 3 , 132 
120 DATA 17 4 , 170 , 173 , 0 1 221, 73,255, 1% , 10 
6 , 106, 41 , 192 
130 DATA 133,177, 173,2 4, 290,4 1 ,24 1 74,74, 
105,3 , 10 1 
14 8 DATA 177,133, 177 , 169 , 249,133,176,138 
, 6 , 174,42,6 
156 DATA 17 4 , 4 2,16 4 , 175,1 4 5,176,32,211,2 
07, 176,5, 162 
160 DATA 29,32, 181,207,32,211,207, 176,5, 
162,23,32 
170 DATA 1s 1 ,201 , J.2,211 , 2e1 , 176 , 5, 162,27 
,32, 181,207 
186 DATA 32,2 11 ,207 , 176 , 5 , 162,28,32, 101, 
207 , 32,2 1 1 
199 DATA 297, 176, 10, 162,30,32, 181,297 1 16 
9,4, 14 1 ,25 
200 DATA 200,32 , 211,207,176 1 36,162,31 ,1 6 
9 , 2 , 141,25 
21 0 DATA 208,192 , 0 , B,169,1,16 4 , l 75 , 240,4 
, 10 , 136 
228 DATA 208, 252 , 4 0, 209, 7 , 73 1 255 1 61, 0, 20 

B,176 1 3 
230 DATA 29,0 1 200 1 157,0, 200,96,32, 121,0 1 

201,44 
240 DATA 240 1 24,201 1 59,200, 17,32,242 1 207 
, 176, 12 , 120 
Z50 DATA 162,2 1 , 236, 18 1 208, 144 1 251,32, 18 
1,207,88,104 
260 DATA 10 4, 96, 3 2,1 15 1 0,32,138, 173 , 70,1 
02,B,32 
270 DATA 247, 183, 40 1 96 
280 REN•- •••• •••- ••••••• •••••• •-•• •• 
290 REN • THIS ROUTUE WILL SAVE Tt£ 
300 REN • PROGRAM ONTO DISK OR TAPE. 
310 REN • IF YOU ARE USING TAPE TtEN 
320 RE H• CHANGE DEVICE TO 1. 
330 RE H• YOU CAN USE TH I S TO SAVE 
340 REN• YOUR OWN f1ACH J NE CODE 
350 RE H• PROGRAHS BY CHANG I NG r 
360 REt1• SA-START ADDRESS • 
370 REH • ES-E ND ADDRESS + 1 
~ REN • NAHE• •SAVE Tt TLE 

390 REH•••• ••••••••••••• -•••• ••••••••• 
460 OEVJCE•B 1 SA•52992 1 EA-53249, NAHE• •"UT 
l LJTY" 
4 10 PER • •'" RECORDER" r DEY• •"TAPE .. , IF OEVI 
CE• BTHENPER• • ,. DR I VE" r OE:V .. " DIS.C:" 
4 20 LOC l )• IHT CSA/256) rLOC0>•SA - 256 • LOC 1 > 
1HJ C 1 )•( NTCEA/25b> 1HJ <9>•E A-256 •H l C 1) 
436 SVS 57812NAf£•,DEV, l:FORT•0T011POKEI 
93 +T, LOCT> 1 POKEI 74+T , HI CT> 1NEXTT 
44 0 PR JNT"Cct.EAR J CDOWNJPUT Tt-E '"DEV• " YO 
U WANT TO CRVSONJRECORD ONTOCRVSOFFl IN 
Tt£ " DEV I CE•PER I PHERAL • 
450 PR IN T" COOWNJPRESS ANY KEY WHEN vou· R 
E READY"1POKE 19B 101 WAIT I 98 , t1GETA • 1PO(£ 
53269,0 
4 60 PRJ NT"COOWNJOK"CHR • c13) '"[DOWNJCOPYIN 
G TO '"DEV• 1SVS62cr.57 r PR IN T"'[DOWNJCOPY CON 
PLETE . ,. 
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1 Expanded or unexpanded vertical ly 
(0-1) 

I Which has priority, IC'l'een text or 
aprite(0.. 1) 

9 High -reeolution or multi-colou r 
mode(0-1) 

10 Detect sprite colli1ions (0.1) 
11 Detect sprite data colli1ions (()..1) 

You can aleoapeci(y wh ether you wa nt 
to tum the 1prite on or off', or 1imply tel 
up the information ready to ,wit.eh on 
the 1prite later in your program . 

The command 1ynta.x ia: SYS 53000, 
a,b,c,d,e, el.c, and up to 12 para meters 
may be given. 

You don't have t.o enter all 12 
parameten u whateve r you apecify it 
uaed to update the sprite i nformation . 
For example, you could write SYS 
63000, a ,b which leaves th e sprite 
information c to k unchanged. lC, a t the 
endoft hett ·ringofparameten ,youp lace 
a;l thes pritei ,ew itchedon . lfyou put a 
;Othe aprite istu m ed ofT. lfyo ud on't put 
a; the sprite informat ion it updated, but 
no attempt it made to tum the sp rite on 
or off. 
Here are aome examples: 
SYS 53000,2, spri te No 2 it moved to 
300,126;1 poe1t1on 300,126 and 

tu rn ed on. 
SYS 53000,,4,80, spri te No 4 is moved to 
90,1 position 80,90. Sprite 

colour is white. Jr the 
sprite iaoff, it '1 lefloff: it 

SYS 53000,7, 
60,50,5,960,1, 
0,0,1;1 

on, 1t'1 lefl on. 
5P..rile No 7 it-moved to 
60,50. It is colour 5 
(green) and the sprite 
data starU from 
address 960. The 1prite 
ii expanded horir.ontal· 
ly but not vertically . 
The sprite appears be­
hind any 1Creen text 
and in multi-colou r 
mode. Th eaprite will be 
switched on . 

10 FOR K• 30 sprite No 1 moves 
TO 100 across , the ecreen 

Listing 2 

20 SYS 53000, 
l ,IC,2.2·11;1 
331DTK 
SYS53000;0 tuma off the previoue.ly 

specific sprite 
(The parameten may be any ex· 
preaion ). 
The parameten must go in the order 
a,b,c etc. Thi s could be awkward if you 
wanted to change one of the late r 
pa.rameten •nd le•ve the othen un· 
changed. l f you give the value - 1 to a 
paramete r, the command skipe on to the 
next one, leaving the original value 
unaltered . 
SYS 53000,1, 
-1,100,3,896, 
·1,1 

thi s leavea th e J: poti· 
lion unchanged, but 
moveatheapritetothey 
positio n 100, changea 
the colour to cyan and to 
the 1pritedata1tored at 
896. The sprite i1 eJ:· 
panded vertically. 

Handy points 
The SYS 63000 command m•y be uted 
directly or in a progr am. 

The apri te data pointer i1 celculated 
from the parameter e. Thi1 param ete r 
may be either th e sprite data addre11 in 
memory (0-65535) or the rel a tive 
addreu (0- 16384) from th e bate bank 
addre:11. TheSYS53000command find.a 
the curTent addreta of the ecree n each 
time , ao the correct sprite pointe r is 
ca1cula1'd and located correct ly, no 
matter which ban k or relative ICJ"een 
poeition you may change to . The address 
of the 1prite data should be a multiple of 
64; if you give any other value, the 
addreu is rounded down to the nearest 
value. 

The spri te ii turned on in the ti me 
when the raste r display ia off·IICJ'een. 
Thi s gett rid of the anno ying jerky sprite 
movement that you uaually aee when 
moving sprite, from Baeic. 

Th e collision parameteraj and k eet up 
the appropri ate register and clear it 
from any previous colli1iont. You need 

only to peek the appropriate bit.I in 
register $0019 to find out if a 1ubee­
quent colli..1ion oc:cun. 

All para.met.en are calcu lated in 
modulo arithmetic. For example, if you 
specify a colour of 16, it wrapearound to 
colour O; if you 1pec:ify a ypotitio n of 256, 
it will read u position 1. Parame ters f 
onwanb thoul d be ·1, 0 or 1. However , 
any neeative num ber >-65536 i1rea da1 
· l , any potitive number < 65536 it read 
as!. 

For parameten f to k: 
t O • unexpanded 

0 • unexpanded 
0 • sprite overlays tut 
0 • high·reeolution 
0 • colliaion ii not detected 

k O • colliaion ia not detected 
The SYS 53000 comman d change, th e 

particular eprite information without 
affecting any of the other tpritet. 

If you are in ba nk S, don't put your 
ecreen atSCCOO;keepyourapritedataat 
> $EOOO (dee 57344) or < ScfOO (dee 
52992). The video controller read.a the 
sprite data happily from the RAM under 
the ROM. 

If you wish to load in thi1 utility 
progT&m from your own progr am, the 
first. few lines of Basic shoul d be along 
the lines: 
IOll'n.on tEN',O 
10n.o~1 Dt!V"l·Pl:F.K,JN La.-PIEK.tl HB• 

Pl:P.:K, .. L()A0'11T1U'T"r,oa,..1 
10 POKC 4$.l.8 POKS tt,HB'(:Ul 
40u:.M.,_,....,..~ ...... 

If you are ue.ing tape, aave you r own 
program and then the utility progr am 
immediately aft.er. It makes life eu ier. 

Getting started 
Type in Program 1,then makeaureyour 
tape recorde r or disk driv e ia connected 
and the routine will eave automatica lly. 
Your 1prite routine sho uld now be rea dy 
to be called from withi n your own 
progr anu. lf you want a demonatration , 
type in Program 2. It will call on you to 
IOlld your eavecl pro,ram, and will then 
produce the demonstration . ,.. 

100 REH•• • ••• • •- • •• • • •• • ••• • • ••• • •• • • • 
110 REH• DENO PROO FOR SPRITE PROGRAN • 
120 REH• • • • • •• • • • •••• • • • ••• •••••••••••• 

320 DATA 0,0 ,0,0,0,0 
330 DATA 7,255, 192.127,255, 1112 
3 40 DATA 25 1, 255,22 4, 249,255,240 
350 DATA 252,255,2 48, 190, 127,252 
360 DATA 255, 127, 252, 255 , 127, 244 
370 DATA 255, 127. 2 44, 2 48 , 127, 24 7 
380 DATA 254,255,240,255 , 255,240 
390 DATA 156 1 0, 11 2, 15b ,0 , 11 2 

130 REH 
14 0 REH••••••••••• • • • •• ••• • • • • • • •••• • • • 
150 REH• LOAD IN UTI LITY ? 
1b0 REH• USE THESE NEXT FEW LJNES IN • 
170 REH • ANY PROGRAM THAT USES nns 
180 REH• PROGRAN. • 

190 REH••••• •• •••••••• •••• ••••••••••••• 
200 IF FLG THEN 220 
210 FLS-1: OEV%•P£EK ( ISb): LB•PE EK (45): HB• 
PEEKC 4b ) 1LOAO " UTILITY .. ,DEV X, 1 
226 POKE 45,LB1POKE 4b,HB1CLR 
230 REH START OF YOUR PROORAH 
240 REH READ IN SPRITE DATA 
25e FOR J •6 TO 62 
266 READ A 
270 POKE 192•b4+I,A 
~ NEXT I 
290 REN DATA FOR ELEPHANT STORED AT 
300 REH 92 •b4 ONWARDS tE 12288 
3 10 DATA 0,0,0,0,0,0 
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400 DATA 156,0, 112,1 56, 0,112 
410 DATA 21b,0, 11 2 
429 REH PUT ELEPHANT ON SCREE N 
4 30 PRINT"CCLEARl" 
44 0 LET C•0 
4:50 SYS 53000,8,329,200,C,12298, l ,J;t 
460 SYS 53000, 1 ,320 , 100, 11 , 12288, l, 11 l 
470 SYS 53&00 ,2,200,100,11 , 12208, 1 ,lJl 
480 FOR X• 320 TO l S TEP -3 
4 90 LET C• C+l I JF C> l b Tt-EN C•0 
SOO SYS :53000 , 8, X, 200,CJ l 
5 10 SYS :53000,I,329 - X,100J1 
529 SYS 53000,2 , 200 ,X,14J1 
530 NEXT X 
540 GOTO 480 

•• 
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NEWSAGENT ORDER FORM 
lf youwouldl ike tomake sureyournewsaeentkeepsyouacopy 
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DENNIS JARRETT 
editor ci 
16 Bit Computing 

Intended for users, this practi ca l and 
comprehensive gu ide tells you what you 
can do w ith the computer, and how to get 
up and running with productive work as 
quick ly as possible , how to stay up and 
running , how to get the most out of your 
SIRIUSNICTOR 9000. 

PCN MARCH23 1t86 

we thought of tomorrow , yesterday . 

Ple<1se send me CDP,l'ies d 
THE SIRIUS I.ND VICTOR fOOO COMrUTER BOOK 
158N 09 155C(N 7)<1t £r795eW,POST FREE~ the UK 

I enctost m, chequt/posUI Of'dtr" for 
rNde pay,iblt to Hutchimon Computer PubWw,c 

Name -· I (ple<1st ,dd £1 SO pet"" copy Jor 011t,leis Of'Oefl) 

---- - -- ~ 
t,CI) 

17 



MICRODRIVE 
MASTERY 
JGeltlol •·• - wlllo ,our llllctodl1vN? C.... Moak'• menu drlveft llllllty-1 

,..........s w. - Md next - • holp son ,... oot. 

Listing 1 ~-t _ .. _o•t • 
2:llll•c•tl _ l~ ....,._ = :::~~l _ t vsi-l1 STQf>

0 000000 0 00000000000000 0000 00 00000 000000000000000 ~.,. , ... ~ ...... __ .,1. 
~ u:1ce1 no_of . f1 1 .. ,i.,f11e _,._ , ,,- _f11. _,.- • ,• • •••' ,.--,,,.1..,.,dr'1.,._no 
:S.n 0..81AT 1,12,.....,... loPRI Hf N:MJll'C FU . I'. 1UNDOI. 
~ e-t_dr',.,._no1f,. _ _ dr1_,.....,, , .,. _no 
2'=-"9 "' 2,t,PRINl"l)r- 1- no ,.,. __ .,., .... , T ... •t-..-, ,.,..t _ ... , .... _no 
251 • dlr_to . fll .. 1 ,,. __ ..,..,..,. 

2511. -1-t _ fll .. Jt 
2'1:M FOllt .,. , ro no _of _ n1 .. 
25139 i, .. 1ectec110 . , • ·Jt 

::;: ::!:=;-••Hl-llkl 
251.. ~t ,_ _,._ IOOP 
25179 O..S 1•T 1,121t.NDOI: hl'«IIN'f fllDWC FIL( ,~ a 
2':IIN PRINT\\ Dr' I.,. NO. lfr'- . Mlve 
751... PRINl\ Old F1le "'--··· "lhle_n_ t 
2:1289 I~\ - F i le-··· ,,_ _ hl e _n_ t 
2'21 S II" NOT 1t•T11 ,__Hie_.._,,..-, NDHhl• . - • - . hle_n_ l lt[I IT _ _ ,. _ _ loop 

25229 AT e ,1 71f ' fUJfT FILL t l ,2 1U lllill e ,t ? 25239 OCI ~ t _ _ ,. _ _ IOQP 

7.n ... IF' t..CHc,- _ fll • . n- u o • 
~ IF f1le . on.drlveUr __ .,.,_,..,.. _fil• - ~ • 1 ~'2.. A T 14 ,2 1fUll9H l1PRINT"F I LC IICJl€.NJlf l[llST e - ........ olC:I[ YI N ,n .. lWH e 
25279 AT 14,2 
~29 ACP9•t. -•t !:~ J IC IN(r'(t••y·oD(\..[TI[ ........ ,,. _ _ .... 1 ..... _ . ..,_ f1le _ n_ t, l(IIT 

:z,;.,.. IF u.: av .. -n •• • •-11€1 1f -1t 
2Sl le (fC) llt(Pfft -It 
~ 28 PRINT F"ILL t i ' . ,331 
~ CHDlf' 
~ tf'NOT•1-. 
~ CXPY ·eov-1,f,-- _c1r1 ..... _ • f 1 l• _n_t TO .• .., l,drl-_nolo _ • ..__, 
11._ .. _ , 
2'5:W. ll[Ll[JI[ _..., • .,. _ _ .,.,..,.. _ •hie_,._, 
~ IF f,- _ _ .. ,v.-<,..1- _no 
253N CXPY ... .., ..... ,..,._"°' - ....__fl I• .. - • TO ech' ••.--_..-1 ..... 
:;-.. flt•--• DIELCTIE ed..,""""'--~ _ .._ _,11._n_ , 
~ (IC)IF 
2541. OIO IF 
25429 DC> IF 
25439 OCI IF 
,,,.. .. UC> F"mt le 
25459 OIO 00"1,.. ,..._ _f ile 
~Otl"1 ... ~·'""'"t _ f1J• 
25419 a.e1Af 1,1 211,,tC)Ot 11P'RINT P'RINT F"IU!el •ll'C>OI e ~ ~_ ... , __ _ 
,s.4.. dlr- _to _ 111 .. , d,- 1- _no 
~ -1ect_ , u .. ·p 
:z:t:Jt• Nl:INT\" - .,..-11,uroo f,-- drl- 1•1- _no 
~ F(llt 1•1 TO no_of _f 1I .. 
2SS3e IF -lectecUCII• P 
~ AT 1• ,5,HIIHT fll-tUl1F"ILLIC " ,2tU 
~ lll•t f11 .. ,11 1,.-, _ _ _ 

~ PIDlf' 
~711 OIOFOIII: I 
7:9::IN OCI DCF"I,... l'ttlNT 
25599 D0"1ne ~· -oe_.,.,.n,-
2',6,99 CLe,,u 1,1 2,IJICDI loP'ft lN T ...: ....: A F I L •. ,.....,_• 
r.i.1e ,ttJNT\\ The- .. c,ptl- CMI -ly - u- 1f t.tn• utility•• .w:M,.ed II 
.., .... "' eo,o 25eN - flUN ,,,_ _ 
Z:S.28 l'ttlNT\\ ·flT-• Ml)' .._..., to .-et....-n t o u ... 11ienu . 

,,.,. --~ [ND oc,,,.. ___ __ ,._ 

~tl'IIDll,,-1,.••·························································· 25M.II m:F1ne ~. loed _ f1le 
r.i.711 CLS •"-"CICJI 111U 1,1 21P'RINT ' l.OAC A FIL£ 1UNOCJlt . 
2:loN pt _.-1- _no,d1..- _to _ 111 .. , ••-_no,-lect _ f1l .. ·L 
r.i... F(llt l•I TO no _of _h l-llF -1-ted t h) • "L"1-I NT "L.06d 1 ft9 1 h l- t hl1 f 
,._ c1ri-··.-1- _no,U11t.N -.. ,. . .,..., __ ~ . •u1 .. , 01 
~~ [ND Dl'.1"1,.. I ON _ fl l e 
2571• DO"I,,. ~- delet.e _ flt• 
2$728 a.81AT l ,l.tl..lCOI l1- IN 1 D(UTI: fl'llLISI 1UICIIOt. 2$7;}11 .... _ .... , _ _ .... 

257.. 1Hr_to _ u1 .. 1, .- 1 __ _ = ~~~~-~!~:~ 11-INT DCUTII F ILClSJ 1l.lC>€llt e 
2577tf -INT ,. Nooo Wlet.lftt f,-- .-,-·•.-,- _no 
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Now that Sinclai r hu dropped the 
priceo(Microdrivecarttidgesfrom 
£4.95 to £1.99, both QL and 

Spectrum ownen can u&e them in the 
way that they were intended - as a 
cheap and efficient storage medium . QL 
uaen should find more 90ft.ware appear­
ing at very reaaonable pricet eoon. 

The fint 1ign hu come from Hi10ft. 
(which ia best known for itaZ80 machine 
code programa) with the releue of 
MonQL, a run 68000 diu.uembler / 
debugger retailing at only £19.95 . 

However, as the QL hu no ca&&elte 
port, all the files and progr ams must be 
atored on Microdrivea. Aft.er a few houra 
use, you will be left. with files 11eattered 
on eeveral cartndgea . 

On a more expen.sive micro,such asan 
IBM PC, it would take very littl e l1meto 
delete unwanted files, rename files, 
backup files etc. But because of the way 
QLMicrodriveahave to beacceued from 
Super8aaic, the prooeu can take 10me 
time on theQL. Theaimorthisprogram 
ia to provide a menu driven utility which 
will help tid y up Microdrive cart.ridges 
after a heavy day's uae. 

How it wor1ls 
Because QOOS it a multi-tuki ng oper· 
ating 1y1tem 1t can control the Micro-­
drives wh.ileSuperBasic istt1ll running . 
However QDOS, u yet , contain.I no 
error trapping IO when a drive error 
occurs th euseri aretumedto$uper8asic 
with one of2 1 error messages. Why the 
QLhason ly21 remains a mystery tome. 
Even the Spectru m with Interface l 
attached has 48. 

Uaing Microdrives on the QL doee 
have other problema . lf more than 20 
file, are on a single cart.ridge, then the 
direct.orywilloverftowthei,creen,mean­
ing that files cannot easily be renamed , 
and cartridge, cannot be backed up in 

one go. 
QL Microdriv e Maste r ,olves these 

problems and al.&0 givet you several 
othe r features , such u: 
l Setting of the time and date with full 
erro r tra pping 
2 Multipleformattingof cartridges with 
an added aal'et y trap 
3 Loading of a program f-rom a full 
directory ora cart.ridge 
4 Merging of• programm from a full 
directory 
5 Saving of a progrtt.m with error trap­
ping on th e file name. If the file already 
exists, replacing it with the new file 
6 Multiple deletion offilet by select ing 
f-rom a full directory of the cartridge; • II 
filescontaini ngagive n string . ~all files 
containing '_bas'., or both le the files 
'demol ','demo2', and all fileaconta1mng 
'_baa' 
7 Multipl e rena mingoffilea . l fthe new 
name exists, then option to replace it 
with the new file 
I Multiple printing of files with dated 
titlea selected u in 6 
9 Backing up of files wit h the following 
option•: a whole cartridge; selected files; 



optional or compu lsory overwrite or 
namesaket 
All these reat u res include the option to 
select.the drive numbe r, from I to 8. 

Using the program 
Type in the progra m and aave it onto 
.Microdri ve cartridge by typing SAVI 
mdvLMdv Maste r bu ClNTU J. Now 
run the program. Firs t you will be 
pro mpted to input the date in the format 
DDMMYY and then the time in the 
ronn at HHM.MSS. lryou have input an 
invalid date or time, say a date of 
290'285, then you will be told eo and 
prompted for it again. Once the date and 
time have been input correctly the QL'• 
clock will be aet and the file 
' las L date_ dat' will be saved onto mdv 1. 

The next time it i1 loaded, this will 
give defoulll ror t he date and t ime 
prompt, . Jo~or example, if you entered a 
date or 0 10185 and a time of 105800, 
these values would be used u the 
defaults t he next time and Enter can be 
preued to accept them . 

Once the dat.e has been set you are 
preftented with the main menu with the 
followingoptionB: 
l Fonuto ~ 

this data you will be a.aked to press bot h 
CTRL and ENTER to format the cat.­
ridgeor ESC to return to th e main men u. 
2L•hftle 
Uaing this option will remove the 
Microdrive Master program from the QL 
and load the required progra m and then 
run it. Selectio n orthe req u ired file i• via 
the selection ecree n . 
3S...afHe 
Save a program that ha.a been deve loped 
after Microdrive M88ter was loaded. 
Microdrive Master will not be saved 
with the program and the program 
should on ly use line nu mbers between 1 
and 24999. U the file that you specified 
already exist, on the cartridge, the n you 
will be given the option to re place it with 
a new file or retum to the main menu. 
4Morpofllo 
Sim ilar to load option exce pt that 
Microd.rive Mast.er will remain in mem­
ory and the req uested program will not 
be run on loading. The program 
shou ldn't contain line numbers greate r 
tha n 24999. Aft.er it hu been merged 
you will be returned to the main menu . 
5Dolotofllol1I 
By using the selectio n ecreen, any 
numbe r or files on a cartridge can be 
deleted in one go. 
61'rinttllel•I 

7-·-Select.ing th is optio n leads to another 
menu with four options on it. Th e first 
allowa you to backup a whole e&rt.ridge 
in one go, t he second asks you to &elect 
which files you require to be backed up, 
the thi rd tu ma au to overwrite on or off, 
and the fourth a llows you to change th e 
eourcean d destina t ion drive numbers. If 
file to be 00.cked up already exittaon th e 
desti natio n cartridge it will overwrite it , 
if auto overwrite ieon, or ask if yo u want 
it overw rit ten if it ia off. 
·-111o1,1 
Th i• req u ires eome temporary cart.ridge 
tpace and you will be prompted to enter 
the drive number ror this temporary 
storage. Jt can be the same drive tha t 
contai ns th e file to be renamed, but for 
large files a d ifferent drive number 
should be entered. The files to be 
renam ed are eelect.ed via the eelect.ion 
ec:reen 11,nd you wi11 be promp ted for the 
new file nameaaatheyarerenamed. l!a 
file wit h the new name already exist.I on 
thedrivethe n theo ption tore place itwill 
be give n. TIMI_..._ 
Any nu mbero f file:acan be selected rrom 
those displayed on the ec:reen. The filet 
are d isplayed in three columns and the 
select.ion mode ia indicated in the top 
right hand comer or the window. To 
select a file or several files, the following 

This allow • you to form at a cartridge 
between one and four times . You will 
fint be prompted for the drive number, 
then th e cart.ridge name , and finally the 
numbe r orfonnat t ime, . After entenng 

M option 6, except that files will be 
printed instead or deleted. The pri nter 
shou ld be attached t.oth efirsteerial port. procedure •hould be rollowed: 23 • 
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OlusERS 
Diacover the trw power of you r computt, with the 

1/NfQUE A>SOfCLE~ PACllAGE 
THE PACl<AGE CONTAINS 

A 100% M..C TWO PASS OPTIMISING MACRO ASSEM9UR 
A M.'C FULL SCREEN EotTOR 
A &aXXX OISASEMBlER 
ANO FM ADOITJONAL PROGRAMS 

:Wrw?:t:"~:.~:W:;'~~ation, 
• Full EngUsh error message ropons 
e Standard Motorola Mnemonics and Ouectives 
• A3 many labefs as recµred and any length 
• Very fast assemt>ty times 
• Creates Resident or Muttrtasldng programs 
• Produces a label table if required 
• Fully formatted listings 
• Comprehensive docurnefllalion 

ONLY £18.95 incl. 
More pow erful than Assem blers 
costing more than twice as much 

PIO. Cheques should be made payable 10 
D. A.BANDOO 

wt~:i?euv~LFJ-tf:~muo 
PIMNpt,one b ~-­(Ot ) tm 1171 
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48K SPECTRUM 

COMMODORE 64 

THE PUNTER'S PAL 
COLLECTION 

"'Y-,i,U,,NlpfflfK,o-,fldwf-upnllwi,,rlrinl. • 
M,- D. W.&ff , lriplo,I. 

STAITH'S OIOH S: Tt-. Ong-' .-t bet hon.e 1.:t ptfdic10r H,1'1, 
WIMffl on 1ap tlPf w10I very F'(Jd Sf"•! 

~lhev~1n111(11'1tyofpunerrsh.d,1Ndl\M:w.11Wll'I UiMol STAITtl 'S 
Ol:DEIS ~-!1SOprof1t10,1(1~~01H.td1d.lT"s·NI)' 
~ 1h11 IO ~ t,pWn.) Al,udy Miff dwtt l'l'IOl'IN ollhe hH 
p,C!pefilhep,opMl'lih(w..sOYff(l2Sprof11:on·~ · 10a(I ltytj~ 

All Na,mpuwnttdUIOW"N Mmtand6-..,,.formolHCh ~'"" 
,.:.e (found in,nyd;i,ly~., 

luilonep,otpMnlOiwck'IOtl~NHand~ 
No~olhorM'r,c"""~IOIIWN'p,opMl'I 
Notldool.,f,~ll'Col~ 
n~ onty~,,cit~Wllh,br-.i,_~.-tw,.;.cbff.-M.t 

tn·e.u1f.tctl,ry.lnlh,t,tfflOl'ICM<on«1tn<1MSh.,~p,,idJ60. l .lll·I.IOS-l, 
lOM plut~~below 100,1 

ONCI VOO HAVITHISP'ROCIAM, TH(ONll'fHINGINDOUITtSTH( 
ST Alll.NG N ICE$ Of VOUI: WINN(IS l 

HAlf'S IU NNING: A tuec:-'ul .-t Nlif IOuw~ STAITH 'S OIDfllS buc 
buseon~•«ff 

lfwidoubtollhe~lfr"olllwJibow.~ewry-Satutd,ybefwftn 
9.-mMld1pmforthe~1bttabetPM,theTV~ 

HARE"SaUNNING ................... ts 
STAHER'S OROflS ••••••••••••••••• £lt 
BOTH rlOGIAMS ···-·--·- .£10 

(includ,,,, P&P IMMEDIATE DISPATCH} 

°"""'° 0 .C. JACKSON, 1 OSBORNE N.ACf, 
T00MOR0£N , lANCS Ol. 14 SBQ. 
Tel : TOO~OEN (07068 1) 68$4 . 

AMERICAN & BRITISH 
COMPUTER, 

BOOKS & MAGAZINES 
We' offer a World-Wide service for books from all 
publishers and more Chan SO magazines. 
Please fill in chc ooupon and ask for monthly listing of 
NEW books and magazines. You may also subscribe co Che 
following popular magazines starting from the curr ent 
1.ssues mopt Odin 
AMSTRAO CPC 461 USER £19 f27 
BYTE £26 02 
COM MODORE USE R £18 !28 
PER SONAL CO MPUTER WO RLD £19 £28 
OL USE R £18 £28 
SINCLAIR PROG RAM S £18 £28 
SINCLAIR USE R £19 J:n 
YO U R COM PUTER £21 02 
'These are SPECIAL 6 monchs Trial Offer Prices. 
P\ea.sc fill the coupon and send 11 with your cheq ue to: 

CO MP UTER BOO KS AND 
MAGAZlN F.S - HAULSTERM LTD 

9/ Exet~r Hous~. Putn~y H~ath, London S W/5 
Ttl: 01-18' 87'6 ,., 

, ..,..10SUNC'l'lbefot6-hlt1>11M:Jo1o,r,-..:.....-

I ( 

2 

Eacb,ed pkate' find I dwqae lot TOI.all 

Pkl!!WttndtnClntolboobandOllwr~ 0 

on-o ff 
re -set 

switch 
for 

spe ctr um 

• No more cr11h1ng from 
worn power wpply socket 

• Ooei not effeet ex'*' · 
sion POl't 

• Just puffln,nto pos,tio n 
does not effect spectru m 

ot power supply leld . 

• No nffd to remov e 
once ,n pos,1,on. 
• Ergononucally dnt9ned 
- no mo,e fum bhng with 
power supply leads . 
• P Ol1t1 •1e rocktf ect ,on 
prevtnts ec:c,dentel ope ra, 
t oon. 

11£¥1!~ ® 
DOUBLES DISKEITE DATA CAPACITY 
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Interface-Problems ? ? ? 

We are manufacturing a complete range of 
interfaces and buffers. Low prices and 

professional quality are standard . 

Examples : 
Interfaces Atari/Centronics, C64/Centronics 

Centronics/C64, Centronics/V24, I EEE/Centronics, 
IEEE/V24, IEEE/C64, V24/Centronics .. . 

Buffers Centronics/Centronics, IEEE/Centronics, 
IEEE/IEEE, V24/V24 ... (32-128Kbytes) 

UK dealer wanted! 
MIKROCOMPUTERTECHNIK 

Winchenbachstr. 3a 
POB 201 605 

D-5600 Wuppertal 2, West Germany 
Tel: 202/505077 
Telex: 85916 56 
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THE BBC & ACORN 
ELECTRON 

First Steps in BASIC 

The ,_ guides - .,., ,uppkd """' 
the 88C CofTl)uter end the .-Com Electron 
oreeia::dmt~bc:>c:>u 

Thell: .,., """ lots et very worthy books 
on solev.nch ·~ to teach people 
tx,w to -•m In 88C 8I\SIC. 

- !earring • c:orr1'l<x Slt,ject """' 
books olone can be • very boring end 
dMrning process 

22 

-;:-::i 
details on the I 

Video Classroom' 

Oip this Coupon I 



1 Using the curaor keys, move the ,:!mJ!milJ~mJIJ·················· ftuh ingquestionmarktotherightofthe 
file name to be selected. 
2 Pree& the letter key indicated by the 
mode. 
3 Select furt her files by repealing the 
proce88. 
4 lf required, press F2 to select a file 
group. Files already selected by UJing 1 
and 2 will be included in with this file 
group. 
5 Pre11 Enter. 
Note: if yo\l are using the load or merge 
option,, only one file cen be eelected and 
thit will be loaded or merged uaoon u it 
ittelect.ed. 

How it worils 
When the progra m it tint run , the QL 
will look on mdvL for a file named 
' la&l- date _dat'. If this it found, the 
values contained in it will be u.sed to 
provide the default.I for the date and 
tim e input ecreen. l!it it not l'ound, t he 
derau lt.1 will be the same u the date 
curre ntly 11et up. 

Once t he date and time have been 
input the vaJuee are checked to make 
t u.re t hat they are vali d and the QL'a 
clock ia set . A file contain ing th it date is 
now added to mdvL or updated if it 
already exiatt. The heart of the program 
is th e main menu and from thi t all or the 
ot.her proctd uret are called by uting the 
select stateme nt.. 

:0789 l"OR 1•1 ro no_a.f I 11-
257'ftl IF -1-tNllll "'·o 
'2'5NIJ AT l. , ,,l"IIUfT 111-ICltll"ll.Lll ,"291 2'91. OG..l:TI: ......... , __ not. - .. ,11-,11, 
~ OIDIF 
~38 UC, FOR I 
294e Oii) OCl'ine 00.CTI: 
r.te:lell€F 1ne ~ ... __ ,11• 

,,..,. 0..SoAT l,12ol..l'ffl0t lol"IIINT....,....; A FILI[ 1UCIOI e 
~79 ,..t._..,.., __ nooeet ,,,._,._ 

2'989 IF l,AN1tll•_n_tl(l4 
~ IF fll•_-_r1- ,..,., __ no,fll•.-tl 
~ IIIT 14 , 21F'l.A8H hl"IIINT l"IU: 4lLM.AO'Y 1:IISTS ~ YIN 1f'u.H e,AT 
1•,2 
25'fte ,......t -•t 
~ IF INKCYl• 'y"tl"III Nl"Moo, updetu•e ,,.1._ .. _ ., - .............. , .... _no 
1FIU I C" ,"291000.CTI: •eh·-.... ,- _ _._ .. ,.,._,._.,SIME ........ on ___ • HII• 
_,. _. TO 24 ... tl:UT -tt 
25":sat 11" IN(CYl•'ft"ol:J:IT -ll 
25"... CHO IIICPeet -It ,..,,.. .... 
~.. AT 14,21flttOO How •ev1r19-•ftl•_n-•• -- 0..1-· •r1ve.no1SAYI:" 
..,., __ nolo _ 1,fll•_n_, TO 24 .... 

2"79 De If" 
,,.._ DC) IF 
,,.,..,. oe KF,ne .. ..,._,,,. 
2 .... DCFI,.. ~• 99t_l1l•_n_ 
2 .. 1• 111, :1,e,1M"Ul F"U• "-····· 1hl• _,. _, 
26a29 IF INSfR flle_,._ 1 ,At :l,ll1PIIINT FIUll ,1,1,IIO TO 2 .. 1. 
2 .. 3"9 c.-, KFI,.. 99t_lll• .. "-
2 ...... DCF1,.. .....::.oure bec:k_uiPle l ll 
2~ dlr.,to_hl- • ,,. __ ..,.1 .... ,.... ...... ___ ... __ ..... _ 
2..-,. IF NOT ell,_l_t _hl- c·,o..• •-1-tN •...,IL.LIC-C ,Sii 
2.... o..s,111t ,,.,t.,,CIOI loPIIINT"~ A CMllltll>m:"1....a:11t e 
2.... PIIINT \ . -.Ck 1"9 "IP ff·- ... I_ 1fr __ _.1.,.e1 to..,.,_ 1to_Or1-
2•1 N f"(M 1•1 TO no_of_ h 1-
26 11e , ,. Ml..ct.0•111··c· 
26 129 .. ..... ,AT S,4ol"IIINT r:1u,, ,3111111, S,41PIIINT ... ,1 . "-• 1f11- , c .. 
2•1:s. 
2.1 ... 
26,1~ . 

, .. ,.,, __ it • 

IF fl l• _on_o,,- , _ no ..,.,..,.,,11- •c.•1 
Al 1 4,21'1.A8H 1,,..INT '" ILi: IIIL.MIIOY [lllfS ~ flCPI.ACI[ YFN of'Ull9t 

26,u • Al 14,Z 
2•1n flCIO'woet _ ,t 
26,IN IF Ue(£Yl •"y ,DO.en: _,,, •to_O,-t ...... • ,,11-•u11£Jtll ... It 
2•1.. I" l*IE:Yl•"n · 1•••••l1£Ul _,t 
2629 De ~t -•t 

Procedures and functions :~ C:::' n1.u• ,:m 

1 dir _to_ files$ (driv e. no) ~:~ n.:u" . .,.. ... •to _..,.,_. _ ._,11-,1,, Thi• rea<b a directory from (drive_ nol L- ______ ...;.....;.;;;;._ _ _.:_ ____________ --! 
and ttoret the cartridge na me in 
cert _name, the cartri dge apace in 
drt . space , the file names in files$, an d 
the numbe r offiles in no_oL files. 
2 file _on_drive (drive no, file_name ) 
Thi• first call• dir _to filed and then 
lookath rough file.Stoeeeirfile namei1 
on th e dri ve. If it it , 1 is returned, 
ot herwise O it. 
3 geLdrive _no 
Prom pta the u.ter to enter a d rive 
numbe.r between 1 and 8. 
4 get . file_name 
Promptt the Uter to ente r a file name. 
5 get._drives 
Call• geLdrive _no twice to get t wo 
d ifferent dri ve numbers wh ich are 
ret urned H from_drive and to_drive. 
I diaplay _files 
Display, th e file names held in file&$ in 
th ree columns on the ICT'een. 
7 11elecLfilea (mode$) 
Allow, the wier tose lect files from thoee 
dit played by ditplay _files. A select 
tt&ltement it u.ted to detect. which keys 
have been preased. 11elected$ will be 
ret u.m ed cont&tining an index to the 
selected file names. 
11,ack _up (all) 
l( all • l then a whole cartridge will be 
backed up; otherwi&e, only the files 
te lected. 
9 bacLup _ca.rt 
(f'rom_dri ve,to_drive,overwrite) 
Di.splay s th e backup optiont and allow, 
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the user to select the required ones and 
the n calla back_up. 
10 merge error 
Certain ,eatrictions exist on the use of 
merge and if it'a used at the wrong time 
the error message 'Not Implemented' 
will be ditplayed by QDOS. Thi• proce­
dure tell a you if merge ca.n not be used. 
11 llist (6Je_name$,drive no) 
Pri nt.I the file name and date to the 
printe r followed by the file from the 
drive. 
12 title 
Pri nt, the title in the top window. 
13 menu 
Dit playe the mai n menu. 
14 .eLup _date 
Chee.kl to aee if the QL'1 clock ha, been 
setandi f ith unotca lltgeLnew date. 
15get _new_date 
Prompt.a t he user to set up the date. 
16 chec.Ldate a.nd check::_time (ttring ) 
Theae two functiont check that the date 
or time in string it a valid one. The 
format used i1 set at DDMMYY and 
HKMMSS. If the date/time ia invalid , 
the n O will be returned,ot herwise a 1. 
17 rena me_file, print _file, load_file, 
delete . file, aave_fiJe 
Theee allow the uaer to select which 
file(e) are to be operated on and carriet 
out th e operat ion. 
11 fonnat _cart 
Format.I a given ca.rtridge a number 
times betwee n 1 and 4. 

Improvements 
Put the files $ alT8y into order, at the 
QL (unlike the Spectrum) does not tort 
the Microdrive direct.oriet into 
alphabetica l order. The lpeed or backup 
can be improved by atoring the list or 
files on the dettination C&trtridge in a 
different arr ay to files$. 

Thiacan be checked to see irthe file to 
be backed up already exiatt on the 
dettination cartridge. Because 
file on drive doesn't have to be called 
for every different file name, thi s tpeeds 
up the process. Add the fol1owing lines : 
ll8042 dimnew.files$ &1,s21 
2'1MM4 dir _to filed to . drive 
:ae<Me fori • l tono oLfi les: 

new_filesS(i)• filed(i) 
U06& no_of_filet on 

desti nation • no_oLfiles 
30000 def proc files . on 

dest ination (file _ names$ ) 
30010 local found,i 
80020 found•O 
aoo30 for i• l to no oLfiles 

_on desti natio n 
"°°"° if new_fileaS(i)•• 

tile_ name$ ):(ound•1 
30060 next i 
30080 retu rn rou.nd 
30070 end deffile _on _destination 

chnge line 28140 to 
21140 if file_on_dettina t ion 

filesS(i) Conlinu«l nut w«k .. 



T]e computer mdustry has come a 
ong way since the Osborne 1 

Osborne 1t.seU has been, f(()Re and 
come back again. the machines them· 
selvea have physically &hrunk to the size 
of Data General's The One. while the 
transportable group offeni Compaqs et 
al, with hard disks and IBM compat1· 
bility 

Now Osborne 18 back with a machine, 
variously called the Osborne 4 and the 
Express, which dro ps cleanly into the 
middle of the market. both in features 
and pricing 

The Express is definitely trtt.nsport­
able . weighing less than th e Compaq but 
still heavy 

Features 
The major hardware features are a 7in 
amber screen, twin double·sided, double 
density drives giving 400K 11tora ge per 
d11k, 64K RAM and serial and parallel 
output ports 

The Exp ress 1s solidly built of plastic 
with the keyboard hinged to the unit, 
providing a front cover when the 
machme is packed up for moving. When 
fully dropped down, the keyboard levers 
the mam umt up, tilting the scrttn to a 

better angle. The screen it.self is read­
able, providing a steady display without 
the irritatinR ghoeting that eome model, 
have 

A aeparate cover at the back reveal, 
the power aocket and connect.ors, 
together with the on/off switc h and 
hard·reset button , and &ereen contrast 
control. The cooling fan alao l"t'sides here 
and this proved to be the only source of 
complaint in the hardwaire It 110und1 
hke a Jet engine wannmg up When 
usmg the Express at home you should 
count on being banished to the bedroom 
by TV watchers and music lovers alike 

The operating system i1 bog standard 
CP M 2.2 altho ugh Osborne ha s thrown 
in a couple of extras which make it 
marginally more pleasant to use 

Software 
Software bundling is all the rage with 
hardware manufacture n1 these days 
and Osborne isnoexception. lndeed,iti1 

PCN M.ARCHJel986 



BRIGHTNESS 

the free eof\:ware that makes up much of 
theappea1 ofthi a machin e. Jn addition to 
the standard attractiont of word proce&-
1ing (Wol"CUtar 3.3 ) and ,preadsheet 
(Suptrcolc 2), the Expreu comes with 
Mail~rge for Word,tar; MBa.,w. 
Osboard, an in-house graphicaprogram ; 
Turnlcey,a menu program ; and, the star 
orthe 1how, Mttl.ia Ma.,kr. 

MttJ.ioMaateri1oneofthebestreuon 1 
for buying the Express . It will allow you 
to read data diaka from more than a 
dozen oth er ay1temA including IBM PC1 
and compatibles, Tandy, Xerox , DEC, 
Cromemoo and Kaypro. Thie ia an 
oute:tanding facility that every manu· 
facturer could profit.ably imitate . 

Documentation 
The documentatio n is the other major 
strong point of the 1y1tem. Otbome 's 
motto here see.ma to be 'Better too much 
than too little' . Consequently you 1hould 
find everything you need to know in the 
four manuals that accompany the 
machine. 

Themainone(oddlynamedVolume2) 
is the General Information and CP/M 
guide, which coven setting up the 
syAtem, int roduction to the hardware 
and 90ft:ware, and a complete guide to 
CPIM. 

Volume 1 isanlntroductiontoPenon­
al Compu ting, a useful thing to include 
but probably of least use to potential 
bu yen of the machine . 

Volume 3 ii a maseive tome contain­
ing complete documentation to Word· 
•tar and Su~rrolc, while Volume 4 i1 a 
programmer', guide to MBa.,k and the 
0,1,oo.rd graphie11 package. Th.e con nec­
tion i1 logical aince O,board graphie11 
can be incorporated into your own Buie 
or auembly language program1. 

All of the guide1 are 1traight dot.-
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matrix output. but the content is superb , 
complete with indices and eeveral U&eful 
appendices. 

In use 
Setting up the machin e is simplicity 
iteelf: unlatch the front cover/keyboard 
and pul l it down , remove the back cover, 
plug in the. power cord, and switch on . 
Away you go. 

With the use of Turnkey, jUlt put a 
disk in the drive and you're presented 
with a menu of all program filet on th e 
disk. Alternatively, you can configure 
a ny program to autostart '°• for eum· 
pie.you can go straight into Wordltaron 
power-up . 

Keyboard, are very much a matter of 
penonal preference, but this one hu no 
major fault.a that I could find . Action is 
light and poeitivealthough I would have 
preferred a detachab le version . 

Th.e nwnber and arrow keys are 
90ftware definable from the Set-up 
Menu which avoids one 90urce of un· 
pleaaantneu in CPIM. CPIM uaesCTRL 
and K, J , H, L for cunor control, while. 
Worda:ta.ruaetCTRLE,X,SandD . You 
can de.fine the keyboard arrow ke,YI to 
conform to either version , or aet up the 
numben to perform 1tringa of function. 
at the presl ofCTRL a nd th e number of 
your choice. 

SPECIFICATIONS ---- Olbcime4 
tl,275pl .. VAT 
Z80A 
IMK 

Connectingperiphe ra llis 1traightfor­
wanl, thanks to copious note.a in the 
documentation detailing pll\ out.a for 
both aerial and parallel port.a. 

Verdict 
AtCP/M systems go, the Express is hard 
to fault. The. hanlw8N! ia neat and well 
built; the bundled 90ft:ware i1 a ree.l 
bargain compared to 90me of th e leea 
uae.ful packqea on offer elsewhere , 
although Osbome could profitably 
throw in a dat.e.baee too. lf it replaces 
that fan with a quieter model, the 
packag e will be ne a r fle.wleu . 

But (and you knew there'd be a cat.eh) 
the pricing ia really out of orde r . At 
.£1,275 the Osborne i1 £300 more upen· 
aive than the comparable twin-disk, 
CP/M 1y1tem from Kaypro, and alao 
dangeroUJly cloee to the COil of ACT", 
out.ata.nding Apricot which offer, aome 
IBM compatibility a nd 16-bit power in 
addition to it.a 256K RAM and twin di1k 
drivea . 

Although the bundled eoft.ware ia 
worth a great deal (how much dependt 
on what your major use will be), it 
certainly ia.rl't worth aa much u you will 
be payi ng. In short , O.bomeshould look 
to trim at lea.at £200 off' the price if it 
hopes to sell the machi ne in significa.nt 
numbe.rt. ~ 

...... Twin 400K, clouble-eidod, clouble-ty c1n-... ---
7in amber monitor, 80x24 tatecnen, 160x'8 block snphlca 
RS232-.J, ponllel priDtar,......,.. Yicloooutput 
Wonlow, Suporalc. Mlluie, Ooboucl snphico, 'l'llrDuy 
-·--ia-dilltlormatutility 
,.,.,_._.~15274 .. 
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Acom a.ccron 32K comi:,,ut., 
B8C Model B32K comoutef 

Qpi,15.25. BOOK dol.de tide. 

tN .95 
UN .85 

£348 .85 

""- drf¥t t329 .85 
RH.. llghll)llf'I £24 .85 
Hobbk flOc)c)y iai,e atcnot tytletl'I. . cet .85 

l ·Vi~il;t·1• 

tet•IMM•lli•J;l=l!lttfl• 
3 .oc motheft>oard n .95 

32K RAM P11Ck £11.95 
32K RAM peck(switc:M~ £24 .H 
Stlf* .. ...., dlii.Nlte unit £24.IS 

ltC•MMl•i•I•l;l=l#f: 

LYNX ----------··-· 
ORIC 

18K RAM peck. 
lndNoofflO oen1roncs prlnt9f l/1 
DK" Tronict keyb(llld 

f.4i~t!l*·il;Li:J:l!il;UM 

cea .85 .,. .. 
£9 .85 

1!14.85 
1!18.85 

lndHc:omo inc,uvoutPUt rei.y flt n .85 
lndMcomOctntronica& AS23211t t1A .85 
Nl)hec:om 32 J)finl9f [48 .85 

T~XAS 

OTHER COMPUTERS 

IM•NIIUJ;b 

SeikOIN GPIOO Ool lNl!rix. 
otnti'OftlCI 214t .t5 

t21 .t5 
£91 .15 

£348 .85 

219 .85 
£19 .85 

£74.95 

1!2" .t5 



~n:_n•t~,~ 
cohoru. 0.¥)' Jonee' Lock~. 
and all t.hinp nautical and 
Mfariou,. Theee ~ the ttiple 
ingrechent.e of C,.ittJ&roota, the 
lllt.mt &.ext adventure from the 
lnfocom etabl•. 

The edvmtu.re aa available, 
on dlllr. only, for a number o( 
mach1M1 lndudmg Atari, Ap­
ple and Commodore 64 It wu 
wnlt.en by Michael Berlyn, 
author ot two other tuptrb 
Wocom adventur.. Sw-
11(1"kd and lnfukl l( you've =-~~n :::1:~.r~~l ~:: !CAI!!~:!:: !::.in the Tale 

Dead gjveaway 
You're a d.annccteep..eea diver, 
holed up on Hatdtcrabble 
lala.nd, and an hl.ltOrical book 
on ah1pwrec:b hu been plaffll 
ID )'OW' ..tekeeplAC by AA old 
alupmal.t t...,.fe 11 c:hN.p, Pull. 
duartt7 11 the main coune on 

;!':, r!~dl~"::id. ~!. '!i:~ 
dued w1th1n minut.MolleaVlna C° A nuwnble end for bun you=~ i:1~~:. 
~=V:~ro:.O:~r ~ 
ture-ladt.n WTeCb. 

With the atd ol the book, 

~~;~;t':i1~ 
dtmnc-do, you ~ out to ul­
vagetrtuurefromaahlpwreck 
on the ocean beet Ooe clever 
wnnkla lO th11ta.le aa lhat lhtre 
are four dafl'ernUy loceted 
wrecb. You only have to find 
one but every tune you pi-,, the 
wreck 1.1 randomly determined 
bytho1ame 

There's • tavern 
'the artaoa proper llta.N at the 
Red Boar Inn. A hutaly 
ac:rawled note h.u been ahpped = r,u.~~:;,.~,.~ 
_.o1.i..c1MJil,... 
make a rtndeEVou.t with hun at 
8.38 ID 1be Shanty Who t'OUld 
rNiJt auch an .. ,gnat.ion? 

The Shanty, a place ol ,... 
rr.luntnt. ll down near t.ha 

;~:=~~.,:~ 
IOW'\lt :Jt with chmt& t.abl• 
clotht, al\.emoon tea and bui,. 
t.erecl l('On• and a ttrin, quar · 
Let plarmc Victor Sylve.ter, 

CUTTHROAT 
BUSINESS 

pleuly chtrerent Rdurn of IM 
Jvyst.i,clt ii • tut and &r9phlC9 
adventure for 48K Spec:t.rum 
ownerw. lt't d1ffere.nl for two 

=r:!:.~\':~J::~ 
Jok- to entertain computff. 
pmo butra 

While mtKh olthe humour la 
a mite child1ah, it'• itt•t run 
cominc upon we JI.known char-

oct<n ond -· .. _.c. "' ~,:::c .. .....- ...... 
I.he aid of G11aoft'• Q~d/ and 
!Uuatrotor ) it tet around t.ha 
twelfth ZX Mic:rofair and in­
volve.you In a bumyaaarcb for 
o ,oywuck. Wolk - fiom 
Kine"• en. lltalMlo and you 
end upin Moecow'1Red Squ.aA 

A bonu,on thereverNtidaot' 
the cu.et.te it an introductory 
prorram rollowed by a dutth or 

uce11:.zr1be~~!:i 
f::o10.,1;pc n.., ... u, 
do k,c,k hb the ong1nala . My 
pereonal favounte w .. Chub­
lock,abowinct.hefamouadetec­
t.ave with thumb in mouth 

1o ~-~u7'!:"-~ 
cartrid&e ), and ava.ilabla from 
Delta 4 Softwan, 'lbeSbJe hnt, 
New Ro.cl, Swan.more, Hant, 
S032PE . ~ 

n 



ELCOME 
DISCOVERY 

without havi ng t,o read in the file. You 
must apeci(y the length of every record 
that you are going to u.seand the length 
of the file , IO the disk drive knows how 
much , pace at should a llocate to your 
file. For exa mple , using the command 
Ol"D' • •, "'m";1;"fred" ~'1> 10.ao would 
allocate the file fred te n record! of ten 
characters. There ', however a apeeial 
formatforaeltinguprandomaccesafilea 
- OP&N •t, .. m"1;"fred" a.,-o io. -1 which 
would al locate half of the available disk 
apace to the file {red allow ing ten 
characten per entry. lllon-llllooollndlooeflllil--lloo-11-

~

e Sinclair Spectrum hu never 
ulJered from ahorta.geof add -ona­
n fact , ifsnything it1ufTenfrom a 

surpl us of peripherals . One of the latest 
fadl in add-ona for the machine is 
faa:tlmasa atorage devices, ranging from 
Microdri ves to th e more expensive 
noppy diab. One of the latel t disk 
ayatema is the Di.acovery 1 from Opua . 

The Ditcovery ia supplied u eithe r a 
1ingle or dual 3.5in 1y1tem in a smart. 
lookingmetalcaee . The$pectrum 1it.eon 
a metal hue and plugs into the edge 
connector on the unit, with only a 1ingle 
9Cf'eW to hold it. The unit featuree a 
joystick port , parallel printer con.nect.or 
and video eocket, u well u the uaual 
through connect.or for other add-ona. 

In use 
Setting up couldn't be simpler - ju.at 
acrew it onto the main un it. The 
Spectrum power au pply is no longer 
needed, aa the Oi11COvery powen the 
micro. Ill 1upply ia buil t into th e d rive 
and haa a moulded plug on th e end for 
con necting it into th e maint . 

To get a picture from you r Spect rum , 
you may want to plug it into a televi sion 
Unfortunately the back of the disk d rive 
obet.ructa the TV aocketon the comp uter, 
making it a tight 11queeze. The aame 
applie. to the cuaette leads , as their 
eocketa are abo obecured. 

To be fa ir, the leads do fit but a lot of 
at.rain it put on the connecton. At th e 
rear of the machine ia a video 10Cket, 
wh ich allow s you to plug your Spectrum 
into a compo11ite video monito r. 

The right-hand side of the disk drive 
holds a ll the interfaces . Th e plug for the 
joystick ie the etandard 9-pi n A t.ari style , 
whichmeanetha tal moete verycommer ­
cia ljoyatick ca n be used, Before you load 
up a program however, you must 
remember to tum it on - rather 
annoying when you've just spent five 
minutes loading a program only to find 
that the joystick will not funct ion . 

Th e rottNAT command tum.a the joy. 
IJlidi: on and off and q read by uae of the 
IN 31 inst ruction . Quite by chance , this 
happen, to be the same u the Kem pe:ton 
joytt.ick interf ace. 

Nut to the joy1ti ck connect.or ie a 
paral lel prin ter connector . Unfort u ­
nately , thi s ii not a eta ndard aocket but 
an edge connecto r, wh ich mean t that 
you will have to buy a apedal cable . A .. 

diagram of the connecto r it given in the 
manual 90 tha t you can make your own 
or find one easily. Thi s port not only 
allows you toeend data out to a parallel 
print.er; it al90 reads data from the port, 
90 you could connect your Spectrum to 
another ma ch ine or any other device 
with a parallel port . 

Finally , the standard Spectru m edge 
con.nect.or allows you to connect other 
Spectrumpe.ripheralswithouthavin gto 
diac:onnect the drive . 

The diak drive u.aet the increasingly 
popular 3.5in d isks. Control is by mean. 
of the 88.IDe commands: u the Sinclair 
Microdri vet. Jn fact, the only differences 
are that tome of the command& have 

Moving the pointer around a file 11 
all!IOextremelyea.sy.Anexpansi on to the 
fOl1'"T command, f'OIHT •uo moves the 
pointer to the tenth record in the file 
a.uoeiated with stream 5. Thia fac1hty 
enablet you to set up a databue , and 
make anychanget when needed without 
worry ing about memory . 

A RAM disk facility hat alAO been 
provided. This a llows you to WM! an area 
of the Spect rum 's memory u 1fil was a 
d iak dri ve. Acceu to am11ller files is 
extreme ly fast, as the operat.tnc 1y1t.em 
doeen't have to look on the disk for the 
programs . To use the RAM disk, you 
must lower RAM top on the Spectrum to 
its new value with the norma l CLEAJt 

command and then f'OIUlAT the reeerved 
RAM by calling it device number 5 in a 

··-= ...... ,., .................... tw.~ .... .... 
been extended to make use of the greater P'OfUIATatat.ement. 
facilities offered by th e Discovery. The operating sys tem is alJo com· 

lfyou hav eeve rused a Microdriveyou pletelycompatibl e with tape . When you 
will feel at home with the Discovery. add a Microdnve to a $pectrum , a fair 
~th a thaveaMicrodriv eo pt ion amount of the available memory iJ aet 
can be eaaily tra nsferred onto the disk uide by th e Interf ace l for the Mtcrod­
driv e from tape . Taaword was tranafer- rive mape and 1yst.em variables . The 
red , following the instructions in the Discovery 1 appears to use none of the 
manual and the disk driv e', increased Spectrum'• RAM. Commercia l 90f\.ware 
apeed , plus th e ability to use the ahould run with the drive preeent 
~=n: .th a monito r improved its Verdict 

Not only can you load and aave Th e Opus Diacovery 1 is certainly one of 
programs to th e drive but u with the best. add-ons around for the Spec­
Microdrivet , you can use it for file tnunanddoeath eJObsusuaJl yachieved 
handli ng. A BlecanbeOPCNedtodiak and by adding eeveral boxe, onto it. r 
data ttored in It in a eeque nti a l format ,.e 
one character after another . 

Th e prob lem with th is meth od of file 
handling it that if you wish to find a 
eequence or characters stored in th e 
middleofthefile ,you have to read every 
character till you find the one you want . 

Howeve r, the Diacovery does aHow 
you to &et up random accesa files , 
enabling you to read from any point in 
the file and make any a lte ration. 
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THE F.ASTEXT 80 
Dot Matrix Printer 

from the New Force in Computer Printers 
illJlllli ~~J.l6'N~ 

rm m the coupon and find out how you can make 
the most of your computer with a prmter from 
Smith-Corona Data Products. __ _ 
j To:Sml!h-C«cna Cola Product1, Unil 33, Ncrthlield lnd_.., l 
I pie:::ord Avenue, Wembley, MiddlHex HAO lXP. I 

D A rree copy oft he fuJI colour printer brochure 
O A hstofk>caldea lers. 

I Name, _____________ _ 

I Compeny(lfapprop11are), _ ________ _ 

I :: ::_ ______ 1-, "°--- ---

The Fastext 80 comes from an exclling new range 
ofpnnterscreated to give speed, rehabihty and 
lleXJbihty to the busmessman at a pnce to suit the 
home user. Models m the range are compatible 
to all home computers. PCs and busmess micros. 
The Fastext 80 has a Centronics parallel 
mterface- an RS232C senal interface IS optional 
A machme of the highest quahty, the SIX-pitch 
Fastext 80 performs at a speed of80 cps with 80 
column width (at IO cp1i The host of features 
include a full lme buffer, graphics capabihties, 
bi -direct,onal text pnntmg and logic-seekmg 
Fnct,on feed IS standard with a tractor feed 
avallableforcon tmuousstationery LMakeand.-ioraxn..,,.,....., ___ _ ..!Cl>J 
Smith·Coroaa Data Products., Unn 23. Northbeld lndustnal f:Mdfe. Beresford Avenue. 'Wembl@y MKkUeeex HAO IXP Telephone 01 9(l) 1222 



COMMODORE lITILI'IY 
DISK COMMANDER 

A really powtr(ul disk utility, incorporati ng a range of 
excellent procrem.s, "'futcopy" takeaju.et thrtt minut~• t.o 
read a.nd write, a whole dilk including formatting. 
"Diakdone" copietentiredlllk includingerronoutomatical· 
ly. -Erro rttlilort "reads diakforerronandwriteeerrors ,20, 
21, 22, 23, 27 and 29. "Fikcopy'" allowt &elective copying for 
programs from disk directory . Other feat.urea include, di1k 
formatting in 11 eeconda, track repai r, k:nlteh, validate, 
change device number, plus much more. Aleo a ueeful disk 
turbo load program, load your favourite programs at more 
than three .timea the normal speed- menu driven . 
All thiafo r juat£ 14.95 incl. P&P. 

PERSONAL BANK MANAGER C-64 
An excellent penonal finance program , include, search 
faciliti ea. By month, cheque, amount etc. True bank 
reconciliation efc. Full printoutof 1tatementetc. lncludeaa 
uteful additional program for calculating true rates of 
intere,t on pert0nal loans, morta:ages etc. 
All this for just £9.95 incl. P&P. Tape or Disk. 

ADD-MAN ACCOUNTING SillTE C-64 
Including sales ledger, purchase ledger,joumal, VAT, cash 
book, profit & lou, etc, output to printer, disk or cas&ette 
£14.95 incl. P&P . 
VlSA&ACCESSaccepted,justte.lephonewithyouraccount 
number . 

;!C Galaxy Software ~ 
15 Diccon son Terrace , Wigan, Lanes 

Telephone: 0942 495359 

SALE! SALE! 
PRICES INCLUDE VAT + DELIVERY 

PRINTERS 
RIH MAN (199 
U'S0Nf~X80f T £245 
MICRO PMPH.)'1', , (279 

COLOUR MONITORS 
M ICROVIH C 1411 (189 

M ICROVITlCOl (239 
M ICROVITfC '-l',' (255 

DISC DRIVES 
TOSH IBA400K £139 
UDM [)[)~ S VII £89 
MAX( l L Cf ! 3 <, £20 
PARAt l f l Pf11"1Tf:RCAUU l:9 
SWLUCKY[)IP £5 

• ·,,·,. , , i,, ,\ ,. l l "' 1 £16 

~ I "' £12 

COMPUTERS 
'' I fl £345 
•' · h , f £435 

·. , .l r:345 
•• , 1,l ., £119 

..._... ......... ...._....,_...,.M,..-d ............ 
CASTU outST (Now fWllt)ie) tt US (C.U~'t1U5 (Die'!) ..._.. ..... CMQYe,1'0_0, ____ ol_ ... ,.,... 

.1.a lNTDINATIONM. 
t51ltlCMdTNUTl,,HllilTFOl'ID.Htllfl,,totllAO -N,)1 ... .,._, -- -- ---·--- -- --

t,,.vlt• /W\ 
Interactive BASIC Programming for 48K ZX Spectrum 

ATTENTION ALL SPECTRUM USERS! 
G: .>Y­

\ I ..... ~ ~, r><. 
W,.l 

o~~ 
,,(.)(, 
c~ ;· 

\ -'J.:' 
I "11"'°\ 

' /' ~.;; 
),~.( 

.. 

Plain Engl11h Ives. real Enghsh not jargonese). 
Due to an amaiing programmill9 techn ique you will hive compfet e control over 
~~P';" B~~C;,;~~ou can write, uve and k>ad programs while using 'lnteract1,... 

All ZX BAs1c ls covered. 
You'll learn abou t graphtCS Isett some on thl• ad). colour . sound, motion, system vari · 
ablff, menus and much more, explained simply . 
Problem s are given with hints and answers in the form of program• that are put into 
BASIC for you to look at, run and alter. 
You'll learn how to write your own games I by way of examples) and how to put your 
machine to serious use (e.g. graphs, problem solv ing, filing system), 
The package has been written by a computer science teacher . 
Low price, excellen t value. 
Mor a than 250K (yes, two hundred and fifty kilob'f'es) . 
Atta, sales 1uppc,r1 at no ffld1t ional cost: write or telephone if you have any questions 
about Spectrum BASIC. 
• An educational program which shows real inventiveness· better still it teaches 
Sinclair Baste ... 

• Popular Computing Weekly 7/3.'85 

Britain is the Sohware Capital of the World · f.ar super ior to the U.S.A. The computer revolution is just 
beginning and a, the emphasis shifts from hardware to sohware WE are best placed to sha pe the future . 
The writing's on the wall : get .ctively involved while the industry is young . 

(Amstr•d, MSX. At•ri 800XL. CBM 64, BBC/El«;tron vertions are in prepar•tion.} 

To receive the whole packege by return of post send £9 .95 (p & p frH ) to : 
EIGEN SOFTWARE 45 Bancroft Road, Widnes, Cheshire. WAB OLR 

Tel. 051-423 6201 

H,f, = E,f, EIGEN SOFTWARE crea t e r e ality 

1-irl 
\,r,.;( 

l(p.,)' 

c1 
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AMSTRAD t7.15 --ffl2-5Wll - tuS ....._OSl-7ot7071 
fillMOfF• 

U.15 V...Nl-ln4747 
COMMODORE 16 

1:1.15 ~051-70l7071 ,.......,. tl.15 ... 0742 .755711 ...,_ tOi t:i.01.w211, ft.II CIISNOZ""414 
tz7.M ....... ....,.7M-7MOOO ORIC/ ATMOS ta.IS MllemW....,07l4-7NOO 
0.151ee11W...Oll ·W 

TnwU ti.ii ....... 21.3511121 

SPECTRUM 

COMMODORE 64 
r7.15 ................. tol4 _ .. 
t7.H UIC W.... 02Q-$Ul2 _ .. 
t7.t5 .... W.W.,01.tllJlJJ £7.15 cii 01-W 2111 

fii.oo NII s.i - ts.oO - W-- 01-5&7 IZII 

SPECIAL INTRODUCTORY 
OFFER ... ONLY £10! 

...... --., .. ,,.,.at-..~ 
-~--,.. ........... 1111apat­
s,ocill_ lonclotctory_. 

Y•P1Yfor261sM.Mdpt30_to,... 

T111s..,...,.._,.. .... _,.....,1o111o ....... 
-ooly33pNdo -..rat40p . -Mdpaddocls -S.,try--spodll- ... 

.. 

-----··""""""'°'-~-­"" spodll lonclotctoryslx-- •N<riptioa for £10. 
£10 

O totfflOMMEuropt £17.SO 
OUll'IOfttMoifflm 02.50 
O I end ow my cheque mode payoble 10 Penonol Comput« New\ 

O Plitos. chote-my A<ceu/V,w/0,nenlAmetKon E•pre-u car d (delete where no4 

~~-> 
AccountN o. _______ ,E.icpe,ydote, ______ _ 

W'hat type of con-.put.., do you ui.t? •••••••••••••••••••••••••••••••••••••••••••• • •••• 
0oyouUMtl'°'"home/wont/'1du(-otion? _________ _ 

~1111 I I I I I I I lllltll 11 
Send to: Subscriptions Dept. 53-55 Fnth Street, London W1 
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CIRKWIK 
SCHEMATIC DRAWING ON THE BBC MICRO 

A lightpen driven CAD pockoge orienta ted to the p<O· 
ducoon of schematic drawings , such as circuit diagram s. 
flow charts , pipework d;ogrom~ fluid logic d-,groms ond 
many similor profeuionol ond engineering oW,icotions. 

, . -,. 

CIIICWIK ..,_ogram 
CJ t I Avoilohl.ondnco,Jy < II IIPB'1 £19,9Slnc . VAT & p i p 

llutotNnLlghtpen 
ns .oo Inc . VAT & pi p 

S.AE. lor~olfgl,.,_.. CIIKWIKond""-,,,_ 
DATAPI N MtCIIOTICHNOLOGY LTD. Dopt. lC4 , Klno-....oad , av.m.n, Honts llG2.S3Ja Tolophone: (02.56) ~ 

ANCHORLORD LTD. 
COMMODORE PACK C64, DATASETIE, REFERENCE GUIDE 
BOOK. JOYSTICK, CARRYING CASE + INTERNATIONAL 
SOCCER+ SIMON'S BASIC ................................. £245 
COMMODOAEPOATABLESX64 ............................ £450 
COMMODORE+ DISC DRIVE + PAINTER+ EASY SCRIPT+ 
EASY FILE +SGAMES ........................................ £538 
fll.l~~~sA&'11J?JreiiNAti6 NALSOCCE'ri ................ oC:.: 
SPECTAUMPLUS ............................................. £125 
OL .............................................................. £375 
ATARI .....•...•...•............................................ £128 
AMSTAAD(GREEN MONITOR) .............................. £238 
AMSTAAD (COLOUR MONITOR) ............................ £338 
ELECTRON ..............•.••..•.•....•.••.••.•.•....•.•....... £125 

MEOICOATASYSTEM. 1 MEGABYTEOISCDAIVE ......... £249 
1541 FLASH FROMSUPERSOFT ......................... (89.95 

+ AU BIG NAMES IN SOFTWARE! 
(ACORII, AMSTIWI, MSI, SANYO ANO MORE) 
+ PROGIIAMMABLE JOYSTICK INTERFACE FOR THE SPECTIIUM: 

PLAY ALL YOUR SPECTRUM GAMES WITH 
OUR PROGRAMMABLE JOYSTICK 

~':, ~ 
~~ ~ .. ~i.~f::,17_ 
~~ x \\\ ~ 

-\~ ...... ~"-..~FOR EVERY£~~ ~r ~r YOU SPENO WITH us, 
)( )( .. ~.:~.::.::1~~ 

Every 1 OOth customer drawn from our hat 
will win a Sinclair CS. All runners up 
will receive a free game! 

INTERFACE. NO SOFTWARE NEEOEO! --- ----· 
USES ANY STANDARD JOYSTICK. ANCHORLORD LTD. 

PCN MARCH2311M 
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SPECTRUM 
MOONCRESTA 

Moonc~,ta on the Sped.nlm 
aDd Commodore 64 1' almoat 
exactly the aame u Nichibu~ 
1u'a Moon,cn1ta which uMd to 
be - and ptrhapl still ii -
found in a number of Briti.sh 
pubs. Incentive hu produced a 

;:i:i=~r::~r!lJ~ew 
The qualityorthe graphics i, 

very high and the sprit.ee are 

~or::J:~~:~,~~f~ 
moving at high speed (which 
they do with gusto) . 

For t.hoN o( u who have 

KS•Ri!M1) 1Millif i 
DARK TOWER 

Prince Harry hu been turned 
into what lookt like an egg on 

!::e~ortt;8~ }~~; ~ 
re t urn to looki~ more like 
royalty and leet like henfl"U.ll. 

~~:iu:&:-:a~rae~~~ 
tower . Only then will he be 
permitted to ente r the final 
chambe r, crack the pu.u.le and 
eocomeoulofhitthell. 

You m.Jghl gueu from the 
ec:enario that t.h.it wu another 
platform and ladde.rs1ame,a nd 
you'd be righL Dul despite the 

AMSTRAD 
OSPREY 

Real bird-watchers are called 
twitchers. They wander the 
heathtanddu.ne.ofthecountry 
twitching, a convula1ve mov• 
ment that brings binoculars to 
their eyu at. the -.me time u 
they cry. 'Good heaven.a, a 
bed-wracked ahrike'. 

twi°rel' 11. ct;:~'J!!eth!:i. ~ 
ttopa I.hem maki ng lilt.le 
oeprey,., and uauaUy tendt 
them eomewheree lN next t ime 
they fee.I fritky . 

ArNOft.'1 game ia new to the 
Almtnd but other micro utett .. 

never played, Moo,u:nata in· 
volvet controllin, a three-part 
tpac:Mhip,onuectionataume. 
The control.I ani lefl. right and 
fire, with either one or two gun, 

~::r~:.t~~ 
around in rronto fyou, tempting 
you to aboot them down. 

Buically it'• a ahoot,,'em-up, 
with multiple ecreent and dif. 
ferent enemy deAigna, all on a 

;:~:;~=~~1=ci 
other aimilar carnet It the 
docking ,equence. 

ga~.8 ::i: cha~ ;!1 ~k 
with ~e rest of your lhip (if 
there'• an of it left). The time 

lack o( originality, the came 
at.all manage. to offer a fair 
meuu.re of entertainment. 

Players who n ee to a chal· 
lenge, e111pecially when there'aa 

=-~i::av~=r.:;:!t~ 
annoying oeprey,., if' they ever 
did. Oq,rey it intended to be 
educational. 

s.dJy , il.eernace.rta.in to fa.ii 
through dullneet. Worthy , cer· 

~~r· p~b1;ru:=i1or~ 
anti-airc:rafl battery to pick off 
the awoopi ng oeprey1 and bring 
the whole .ony gaga to a quick 
end. 

The stratqic int.ereet of the 
same lie. in your uae or war­
de.ns; it's th e only area or 
deciaion·making. How many 
will you w,e to stop egg -match­
ers? How many to patrol the 
area of the oeprey't territory? 

tion-ifyoucangetove r30,000 
poinLl,.youge\ameeaagtwhich 

htl.~:)'i:u ~:!~:::,~! 
an ori ·na1 Mooncn,t.o 

Each acree.n hu at leut one 
exitandahowapartoft.hetower, 
the main const1luenta be.ma 

~f~~~!'re~t..~~bf~ 
nutiea; in thia game they come 
rather rnore 1urreal than your 
cornmon or garden brute 
Flying crOlltt and fluhang 
what.1it.1aretheorderoftheday 
in the first few room1. 

Some pat.hi are overhung 
with downward pointin, 
UTOWI. M Harry paue.a under 
them, they detctnd a notch 
making return along the same 
way 1mpc:aible. Should Harry 
fall from a height, be punctured 
by an arrow or lln.1ck by a 
whirling whatchamacaliL, he 

> - ---
1queek.lna and occuionally 
plunging into I.he loch Tw1> 
dimensional can arrive, aome­
limet honking their homt. 
Doc-like figuree attempt to 
plundtr the nML Sometimea a 

The pme ec:enario Lt in· 
t.ereltllll and ulremely well 

!!'°i:~t::t..!Tcr:!~ 
,ected from above a.nd behind 
your Leeper (a bit like Pok 
Pa.11,on). You manoeuvn ~u:: ~~~~,,!-=-~: 
dowa cut by the obJ«g. 

ln later lfJCtiona t.he hazard.a 
come thick a.nd fut. an eolid, 
brightly coloured dL&playa. 

lfthere'1anyjuat.ice this will 
be a muaive 1ucce11. -·-
machine, which would make a 
nicecofTeetable, if you dare give 
it room in your houae. 

Moonue ,t.o W a game in the 

{!:::cmfJ':iat:~~ ~~Ii~ 
haan't been done to tJu.a 1lan· 
da.rdon the Spectrum before lu 
little pu.a.ling, but now it'• here 
it ought to go down very well 
with the bead bangers. De­
finitely • h1L, but I.hen mayt,,, 
l'mabitof aorehead --
I JI =!tnt>ve !!l __ 0734-69 1678 

immediately IC1'ffllblea into a 
blob of 1tra.wberry jam 

The game is aomewhat re­
m1n1.1te.nloft.heHu,wryHorott 
lerie,., probably becaUN 0£ the 
plnwhedhero. Thejollytheme 
tune iaboth origi nal and catchy 

~;:r:e1n~~r;11:i~n,c 
ne!1

':~1~re~bou~~ 
Toweritdoesofrerane(\tOya.ble 
multi-ecreened challenge. 
Worth trying. M~ 

1/1 5,llboume ~ ., Houae01 ·9406064 

warden tcare1 them off, aome­
tirDM noL After a couple of 
minute. you're told how the 
8eUOn went, whet.her the 
a.prey population roeeor fell­
but you aren't told why Next 
1euon you try siaf n. 

There ' a no interact.1on and no 
u:planation. Why do four war· 
dens deter an egg thief, but not 
five? 1n abort. Oq,rey 11 a 
rubouL If you twitch • copy, 
conaider that it miaht. beet be 
left.alone. o.wiic..t 

~ 
- 4110 

""" f.8.96-
Amaoll 
0277.230222 
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APPLICATIONS -­_.., --~._..., ---... _ 
[Ml.,.....,.,__. 
lffr'IAl,.... =.•...,.., -------- ... -------.. ,_ ... ,_ ... ,_ 
UTAll("I 

------·-= 5: -= = = -,_ ·-= 

... ... ... ..... 
.rum• 

1, .• .. 
u .• .. ..... .. -··· ... 
24 .• 

Cl .• , •• 

·: ·: as.•11• 
't: ... ... 

11t1•t1• 

UTILITIES LANGUAGES 

_.,.,, ---=-'==c.. ._,_ 
"" =::."'-
"""' --..... ,, ..... IAICt 
..... ,, ..... MICt ..... ,,c:,. .... ,,l .. -­........ , ...... , 
l.080111'11 ...... ...... c., .. --==--·­, .... , ..... ua ..... ... _ 

5= = ---------=" ... _ --..__ .. ,_ ----
EDUCATIONAL 

=~= .......... , .... , -·---==·-....... ~·· =·· ......... ,..1 . .... ... _ _ ..... __ ,.. 

:=:.::.., ----

-­... _ 
""­-----·-.,._ --==Mlulwl -=-·­-----==r.:... --
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"" ... ... ... ... ... ,. .. ... ... 1•: .. ... ... ... ,.. .. ... 14_. ... ,. .... 
11.-.: 

.. ,. ,. ... 
H .. ,. .. .. .. ..• .. ,. 

t, .• . .. ... .. .. ... .. 

GAMES 

,,_ .. ·­·­...... a... ·-­. ,..,,. .. __ -....... ----... --=. .. ,.. ----==Clllllllfl -_,__ ----· = ............ , ............. ~ =,..,.., 
f.:..0::::.,1-C') ---==.. --­_ .. ---· .. :- ...... , 
!::!"" -·· ...... _ .. 
-· .. e:·c-
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=­=.· ...... -·· _ ... ...... 
... . , ......... . 1 ------=-~ ::::: ... ---------~ ... .-,n. ..... -

-----
~ -5'e""' -::.. ·-l':r -s:--,,_ = =:...... = =--= EC e-= ---· ~ --· $ ... -=­::. =--=--= -e,.. 
== -=---=-,_ 

twareau 
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I 
Wally ltrik,. 
e.gain. M1kro­
Ge.n'• really 

::~i~:; 
10methin1 or a 
cult hero . And 
even better , 

I very good indeed . 
Wally ia. lhe foreman o( the 

gang, oompriaina Wilma, Tom, 
Dick and Harry . You can't 
really count Herbert , Wally 
and Wilma'• enfant terrible , 
becaUM you can't control him . 
You can t"OnLrol any or the 
other charac:ten on tcrffn . 

n!~uw~th:y':~~~~ 
ble , • ~ tellln1 you 
where they are will come up . 
I've only eve r .een lhi1 echi­
wphrenic method U8ed in one 

lii 1b'!liH1) 1MillH 
SENTINR 

&muw.l. from US Gold, c:ome. 
dote to that all-time Atari 
claNic Star Raukrs . 

p1!!::/J;./:. 1:.hC:etea ~~ 
the cent.re or a 1i:rty qu.adnnt 
atellarJrid . YourM:J'Mnterves 

:.~.:i=~~<i:t a:~·~ 
impreeeive luercannona ,e~ 

:ie~':tedb;"p.:=r::!tii~rt 
and powerful proton helix 
chargH. The latter are capable 

AMSTRAD 
MR WONG'S LOOPY 

LAUNDRY 
Thi1 may have nothing more 
dangerou, than a , team iron , 
bul it'1 a nlher unu.ual one . ln 
cahoot, with a laundry baa and 

~i:~~1:m::i::~fer: 
Mr Won1, who ia lryingtoeam 
an honest yen. 

Everyth ing ta.ket place in a 
four llOrey laundry , with a 
number of itema of rather 
angular clothing dotted aboul 
the place. The idea iJ to pick up 

AMSTRAD 
SORCERY 

The addictive Sorctry detervea 
the 'arcade adven t ure ' tag more 
than most. Both in ill origina l 
guiee ror the Commodore 64 
and now in it.I enhanced form 
for the Amat.rad CPC464 , it 11 
much cloeer to the type or 

~~m -~~ Si':~~ 
Cow .. All.houa:h • number of 
charact.e:r1 are It.ill out to gel 
you, they are more in the style or 
an annoyi111 dwarf than a 
Pac-Man gh09L .. 

Olhergame-O~rotwnG~m · 
lua on the Oric. 

Just to complicate matters. 
charllct.e.r1 can wander off and 
create mayhem . 

The aim of the game i.e to 
eollect the varioUI parta or the 
bank aafecombinat.ionlO it can 
be opened a nd the f,::! pa;d 
:!!~~r::= ~~l:::! 
and the piec:ea have to be ta.ken 
to the aafe in the conffl order . 

Butt.hat'anot a ll - there are 
va riou, ta.ak.l to be done : mend­
ln, the fountain, repairing the 
gu main and the like, and each 
cha.ract.erhal diff'erentakill •. 

All the taaU need difl'erent 
toot. and equipment , and hke 
the combination, theee are 11eat,. 
tered around. What you 're car­
rying i., dL.lplayed a t top left., 

~~~ ~t :~~::. 
~ . C~\ro~·:~::te.~ 
ofblowing everythi ngoutolthe immediate heaven, . 

Atyourcommand . the 1tell a r 
grid comet up N an overlay 
ahowan1 the pmitio n of ene my 

-
• r ·-J I • 
fora:. and friendJy hue. . A 

::ei:_:e;:~n~ ~:;eorfu 

r:tt~r~=~h~~~nir! 
dropped down a laundry 
',chute ' (If(' ). You mUll avoid 

~moraa:iir:,c~~ch t.a~:!'::J yourt.hne live.a when touched. 
Spraying the nuues with 

:u':!.'fe~:;~~:·:J 
you have only five UM)U. lfyou 
u.ee them all, you can pick up• 
new box, when it appean al 
eome inacceM1ble comer of the 
buildi ... . 

The,raphictare well drawn, 

~~::m'::~~.:: 

cer. lu • Sorcerer, you can nit. 
aboutlhetcree.n1and reach any 
oftbean::hed. wooden doonthal 
appear on each. That doNn't 

green mi1t and Wally ca n't 
walk put a wa ll without cut,. 

i"Cih~ildl:~bank, bak· 
e ry, ahipyard , railw ay sta tion 
and many more - cont.a1n1 a 
different same tctnario 

Each loetition may contain 
food, drink , pa.rt or the code 

" 
- ~ . = .. :i.1 .. ~ - r . . . 
But 90meone 11 having trou­

blew1ththe1rapntff. Theitema 
of clothincje rk along behind Mr 
Wo~inapecu.liarway ,andlhe 
b.dd1et (requently ignore a 

neceeeanly meen you can paat 

~'1\~1::· ~~ !;: 
them , whicblheydowith a very 
Nt.iatying crea.k, and then you 
can move to •not.her ICl'ft.n. 

All the ,creena are drawn 
commendably fut, and any­
thing that move, dOM eo very 
tmOOthly. Each creature i•ani · 
mated and they certainly are a 
motley bunch . 

When you c:ome into contact 
with any mon1t.er1 your enerv 
it tapped . It fl&N at 99 per 
cenL Fortunate ly, atick1ng 
your feet in one of the two or 
threecauldron1 about the place 

andloruaefu.l itema.Characten 
ealanddrink toat.ay alive. 

You may find younelr in a 

=-~~~\:e;~~do,= :r:;c: 
move to the red box on the other 
1ide or the ,creen to set to your 
dett.ination . And, or coune . 
getting hit will NP your 
ttttngth . 

Liv• left. are marked by 
golden heuu al the top or the 
ICr'Mfl topt.her with a twilled 
purple bar , • meaaure or endur.. 
anc,e left. (or the curn,nt. life. 
Th.LI decreNN every ti.me 

~rew~um1Ji e~ ~ 
n.utle.,. bitten by anappifll 
diNbor bump into Herbert. 

Th1a ... a cracker, MLU"O-Gen 
19 jwrtified in calling thil IOf\r 
ware '11t.D1ttional' . ... -- £9.96 
.......... Miuo-Gen 0344-
-'27317 
the e ne.my era"- are nothing 
1e.naational . The lpeed and re­
spon, iveneN or the pme are 
e.xcellenl and there are plenty 
or tirena , u: plc.ioN and 
wboo.ti.ing noiNI to flavour 
the battle . 

Alt.houa:h it doe.a.n't have the 

~R=~~s~:U'i,:t!:~\~:! 
an eQJOyable and noisy 1pace 
ahoot.-ouL Ma..,,. 

171 
=~SGold ~ 02Hl693020 

ahower o( tt.arch in their path. 
Add to thi a an odd choice or 
control keYt (Courcunor anowt 
and"'l)y ). 

ab~n'::'i!i ~u= ~ 
the volume down. 

The harder level• have more 
implement& chaaing you but 
attention wander1 al\er a 
few wuhing cycl-.. --
rtjuvenat.e,, you . 

Onoe you 've rou.nd • IOrcere.r 

and releuedhim , he nietaw-.y 
uawhirlingdervWltota.kebll 
rightful pi~ on • pedeetal in 
Sanctuary . 

~'::;~::.:di:; 
graphica I found the game 
near ly N addictive u my fll"tl 

~~ •. beyond ~~ 

~ ._ 9()0 
'"'" £8.95-
Virgi.nGame. 
01-7278070 
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Choosing the right computer 
is a good start - but can you 

find the right software? 

If you want the bell ,o ftwa,. lor 
your Commodore 64, buy from 
SUPERSOFTI We'll prov e that the 
64 /s ,no,. than a games mach ine. 

FROM THE SUPERSOFT RANGE • •• 

""'"'" IIW'HICSOO (;N(II ....... -IIJT2-......... _ 
&ISICALCJ(JDl 
llliEJIOIC'tOlllil"ILOT 
IIUIICMASTtll ....,.. ... 
"9CTFl([ca.c••• ~--­-.......... lN(QIPfACTDlff ...... 
'8lTP Atlffl ll ................. ·----·-

I n•· 
I t1•• 
, 111 .. ..... 
1 t11ts • , m• 1mw· 
1tn•· .... 
C Dl l5 

015' 
015' 
015' .. •. 
0 15' 

BEST OF THE REST 

We stock the best programs from 
- software companies tool ..... .... .... . .... .... ..... 

I o• , ru• , nz• ,,.. . 
11t1t• 

-, If~ .. : ... .,, I J i.l 
SIJPUtSOf'T, Winc.hettlff Hous.,Cann""9 llo. d , 

WM kk ton. , tQ rrow , MiddMMll HAJ 7SJ 
T~01 -M1 1166 

Youc:enorclerby.....,,.,,_ (l-,gACCESS)or .,._ .. __ ,_.,._a... 
....__onlllldlyol,..,.....,,,_ 
lnc:ludt VAT . : 
i PleHeaendme1copyolthe i 
: SUPERSOFTcatalogue : 

l 1owu M...utUlfll D~ :,-,64-ddl< o: 
1 Send me tht lolkwnna programs : 

I -- :.I 
: : :~-£ : 
l or. c:hlrQI my ACCESS t¥d 1 

i::.. ..................... :::~::::::::"""""! 
)··"' i 
·----·-·····-······ ···· ·· ········· ... 



nere are many drawing and paint.- option allow, you to fill areas with a 
ng programaavai lablefortheBBC striped effect.. but thi1 relies on the 

Micro, ranging from cheap and computer', firmware by rai,ing the fint 
cheerful Baa:ic off'erinp through to parameter in the OCOL tt.atement 
full .blown mou,e-dri ven, ioon-naahing above four. Thi1eanproduceinteresting 
meg a· product.a, but Art,y,ttmo.tic pro- effect.a. 
vidff one or two unerpected bonuaes . lf 
you ltnow what you' re doing, and can 
remember a Jot of command keya, it 
could be ju.at righL 

Presentation 
The packag e come. on eu1eu.e or diak 
with a 16 page, compute r-printed A4 
man ual. Thit covers 11,II the featuret of 
both the Designer and Loader progr ama, 
and ofTer1 eome uaefuJ h int, and t.ipe. It 
could have been bette r la id out , 
however. 

Both the documentation and the 
program itaelf uaume you know qu ite a 
bit about your micro and programming . 
Atonepointthemanu al1tat.ee'Fo rth oee 
of you who have managed to break into 
the program and with to add your own 
routinea , the variab le m indicates .. .'. If 
I'm being provided with information to 
adapt the t)'lllem to my own needs, why 
protect it in the fint place. 

The Designer 

delay between them and can add an 
eye-catchi ng apecial effect to each d.iJ· 
play . 

Up to 30 different acreen.s may be 
loaded into a 'cartri dge' for diaplay, 
though l wonder how you'd ever get30 x 
lOK ICfttl\l on one 1ide of an Acom· 
format diek. The cartridge it ,imp ly a 
convenient term for a DATA statement 
within the Loader program . To 'load up' 
the cartridge you are required to break 
into the program and edit the appropri · 
ate lines or Baaic. Thi• i1 a rather tatty 
way of doing the job . How much bette.r to 
have offered a way of entering each 
ecreen name into a Jin within the 

The di1k boot.I up to1how a nicely drawn 
three-option menu . Th i• wu con· 
1tructed u.1ing the 1yatem, and the 
demonat:rati onec:ree.nlh owsa num berof 
th eothe r creatiolUI tha t can be achieved, 
incl uding a nice 1k.etch of a ahuttlecraft. 
from the film V. 

u..a,KW "-': Ntll lM ~- tM LNNr ,...._.,,.....,.... ................ -
The ec.reen cleal'I to a dotted cyan 

border with a commahd 1trip at t he 
bottom and what appeart to be a tingle, 
Ouh ingc:rou-c:ur10r in the centre . Thi, 
iJc one of the first noveltie1 of t he 
program . There are two cur10r1, initi al­
ly poeitioned one on top of the other , 
referred to u the mute r an d , lave . 

Each curw r can be moved indepe n­
den tly, u.1ing the al'l"Ow key, for the 
m&S1cr and the A J, and _ kc)1 for the 
alave. Th i11)'1tem worU well .a lth ough 
it i1 atill fairly easy to move the wrong 
cuno r at a cruci al moment . Each one 
nonnal ly move1 one pixel at a tim e, but 
ma,y be tpeeded up uaing the < SHIFT> 
key. Rubber bandingiapo11ible between 
the two cunors and makes things auch 
udrawingencloeed a reu within oth er1 
much euie r. 

There are functi orui to rubber band a 
rectang le, Met to draw circlet and 
ellipeee. Theee may be filled , either at 
the time of drawing or later. Th e 
Deligner works in any graph ica mode, 
and you can ute any of th e colours 
avai lable within th at mode. A ,hade .. 

Other u.&e.ful features include a pers­
pective a id , and a grid which may be 
drawn on the ec:reen to aid 1Cale 
drawing. Text may aleo be po1itioned 
anywhere on the acreen. Once complete , 
the ec.reen may be saved directly to disk 
or cauette, although a Mode l , 2 or 3 
ICNleD ta.kesa while to save tot.ape . 

All th e (unctionJ of the Detigner are 
contro lled with a single key. Some of 
these are lette r keya, largely choeen for 
their mnemonic values . Ot.her1 are 
functi on key,. It might have been eas ier 
to uae the program if all commands had 
been auigned to the red keys, and a key 
strip provided . 

The Oeeigner program i1 impreuive . 
lt would be inte resting to use the 
progr am with ajoyatick option, perhaps 
, witching with the fire button from 
muter to ,Jave cunor1,. Screen1 created 
with the Oeaigne r can be loaded from 
within any Buie progr am, eo you could 
uee Artsyatematic , for inatanoe, to 
produ ce a title tcree n for a game . 

The Loader 
The second, and more unuaual , part of 
Artay1tematic is a Loader program 
which a llows you to load previo usly 
drawn ecreen, from disk and display 
them in any order . You may specify a 

Loader, which could the n be aaved 
separately and cata logued and edited at 
will . 

Howeve r, the Loader 1ystem worke 
very well, and can be uaed manu ally, 
almoat likeaalideprojector. The system 
automatically switches between modes, 
u.1ing the fint character of the ICl"een's 
filenam e to determine which mode it 
lhould be in . 

Verdict 
The concept of Artaystematic i1 excel­
lent , and the package off en a number of 
innovative ideu: the dual cunor, ecal­
in,grid and the 'alide ' loader . But there 's 
a certain raggedneu in the way the 
pn>gram ia put together: just a rew 
improveme nta would tum a workable 
program into a very de1irabl e one ~ 

--lic-BBCB­tlO - Toma,-, ()836.263688 ------'- ____ .. - PCS MARCH 231985 
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Lynx ~Billboard 
~~i.~ a;:,~°!.!:: 
Tti : I>oncMLtr-103021 &lffl after 

::::,.... ......i Want to uchatlp 
~ and ~ 1 Want to 

w,th0ncowners 1' 
AAS. Yue lb nJ"I, 6, 

1 .... l.hov.t1au.rf- l, ....... ,.,. 



l.S . GOI O 

""""''"' 
.... __ 
-_ .... - ...... "-- VAT• .... $A£forM .... 

Ctlt14 ........ (l'CN) Ut:CTIIUII 
tactl .15 ,..._.T_ , MRN 

,-~~.J:.-:m)~I 
UNLOCK YOUR AMSTRAD 

AMSKEY 
EASY TO USE utility program 
Allows back up and listing or 

precious software . ................ .... ________ ,..,. ___ _. 

o.t,r:t•mp•p~---lddllOO~ 

Interlock Serric u Ltd . .,.,_l'Clilm._e....,...._.._._.lMtia 
Ntl ...... 1 

BONANZA 
Sales of extensive range or 
computer accessories. 

Up to 40% off normal RRP. 
For further deatils send s.a.e. to: 
DIAMOND STYLUS PLC 

COLWY N BAY ,NORT HW ALES. 

AMSTRAD OWNERS 
unlock Am, trad ,o n.ware 

for CQU lt e to di, J, u,e . etc 

Detailsfrom,or £9.95 to: 

PROSOL 
ll OKeewick Road 

Lancaster LAI 3LF 
(05 24) 364 74 

SPECTRUM REPAIRS 
GUARANTEED SIX MONTHS 

Expertly repaired and thor ­
oughly overhauled by profes ­
sional computer enginee rs 
using only top grade compo· 
nents . Manufacturers recom· 
mended modifications are fit· 
ted and all unit s are fully 
guaranteed for six month s. 

t20 .00. AN lnduttve . 

MP ELECTRONICS 
n.L--......._O...U.. ......... 

TEL: 0 382 1732 7 

PCN NARCH 2SIM6 

TURBO BACK-UP COPY 
AMSTRAO CPC464 

. ...... _..._.. ... ,ot,11' ........ ~ ==~~GIOIIIUII : =.,..-r,.~='-- .... 
'"""' 

GOC SOFTWARE LIMITED 

AMSTRAD CPC 464 
UTILITY PROGRAMS FROM PRIDE -:::re::,. .. ,., ... ..,._"""*"_,._. 

=:" It~-=.=.::..~.=:: 
:- c...,.. ................ _ 
•er--. ...... _.., 

Li~i..;.:-: 
• •NEW•• ~=====--=----.... _,_,, 

:::.-:.==--c:....aa ..... 

SPECIAL OFFER WORTH t3 .t5 =.=:-.c~-:r·-- ...... - ,.. 
-~~'fiDE.:9a 

PRIDE UTILITIES (PCN) 
7 CHM. TON HEIGHTS, 

CHALTON. LUTON, HDS U.M tuf' 

SINCIAJR COMPUTER REPAIRS 
..... . n:baMe n:pM'I by ~nnoed ~""' 
M-« 1Cnl09d s.c.r ocmpitlffl ...ae dw. 
i.uoo.c..o.o1iawzxao . Owpncc111_._...o1 
.. ,..,. • ..,..,pollll'MdVA.Tutttpttb¥Col 
, .. "No Mddcll dMIJu ·~,.a,., .. ... .,_,. 
Y10t1ffillbk.Spcar.. i18 7' ZX81lll.SO 16K 
RJ.1995 . c..lorladWIUlckqueorPO. eo· 
TV Senka o( c..bndtt, Lid, Fttd"1 Roed, 
C..tindaeCM)H P Td(022J)lllnl ·---SPECTRUM ·xx· MEMORY 

EXPANSION SYSTEM 
Xl ....... ll1 t11.N• . VAT 

u...- ........ -m.Nloc. VAT 

PHASE FOUR COMPUTERS 
llllllftl'I_IISl ~ ---

.... ~ ... rr,-"" 411( 
~:$x, Atari, ~~J: Vlc-20.88CB, 

CAN'T FIND WHAT YOU 
WANT IN THE SHOPS? 
CONTACT US, WE Will 

GET IT FOR YOU! 
it Pf'loM or Hffd ...... for pd(» lst Mid 
_.,, ol rurbrMCI new.,.,...,.,. ctt,, 

Ovw 1000tirln wffht.t)aoa,,.olfR.R .P. 
(M-ho. VAT.andP&P)PWS'-- · -PHASE FOUR COMPUT ERS, 

MM.:='Ji~":';:..YXDI, 
T8.. TYIHIOf: 1111) ! 7' tin 24 NM. 

OU.. "1.ll'UTAnoH IH.Ut'OIII ITtn' 

.. 



•• 

FUZE 
FUZED 

DEFUZED 
CONFUZED 

HUIEL COMPUTE R 
CENT RE LTD. 

For ........................ '°"", .. .. ....._-.-,..-.w. ........... ...., ....... . 
t20•C1to• 

... .:..c:o-iooor.. ...... ....,DIIOO"NMCit­
nww .... ..,..,o,i ........... 

Hemel ~~t;~';:~tre Ltd. 

Hemel Hemps tead, 
Hefti HP1 JAF . 

Tel:0442212438 
-- --
WDS Software 

MICROSHOP 

UNREP EATABLE BARGAINS 
BAN KRUPT STOCKIII 

.,,__ ... f_.. __ 
TllETtl COMMUNICATIOIIS LTD 

tl ..... kC.,....,.._,'---MttMV 
M11·111tm 

COMPUTER REPAIRS 
,....,..~ .... 72fl0urlol*"IIC. 

Spec:tn,m : t11.00 
ZX .... 1:£12.00 

s,.ctNffl 1MIK u,pg,.m: £27 .IO 

,. . ::-==::-.::=. . Olilll _of .... .cl"*"'"'.,_. ...... -CAPITAL COMPUTER SERVtCES 
Dlp,c:H,64Ndlt~C...Cf"4'M. 

T..-(0222)t1U01 
........... '"-71.°"81'M ..... c;_..,. ...... ::::;: . .,. 

0 
0 
0 

~llo,prrHSCf 
PlielNCll'~Ql'IO 

8i~E===l -,wo­~~ .. t,((l)each 
CYr~lk»£475each ===~~~ ~O&'CteileOIO't ..... 
"""""" -· ~ ITO 

~-. .. -..,.,.._uiem 
__ ..,,.. 

DATA MANAGEMENT 
- Lead ing the way in QL softwa re -

Huby , y~~~~~~>7'03S1 
O.,,Ap,41 ... _ ........ ,.._..,_, ......... 

HOME COMPUTER REPAIJIS 

V1C20 
Commodote64 -32 OAIC1 Atmos 
ZXSpoctnim 
ZXlntef1ace1 
ZXMICrOdnve 

1:21.0I 
au, 
[35.0I 
t25 .0G 
t11 .25 
[17.25 
t17.2S ---~~= ~-=--­... ............ .,...,_ 

ZEDEMCOMPUTERLTD .~ ............. 
CAif CURE FlfOII .IMTROIII 

WANTED 
PERSONAL COMPUTERS 

.. .-boughelo<ca,h 
Morgan Camera Company 
160Tottenham court Road, 

LondonW1 . Tet:01·38825e2 

PULSATRONICS 
VERBATIM 5W' OISKS 

AT LOWEST EVER PRICES 
Verex (1 Yr. Guarantee) 

MD200 SS/SO £14.25 
Oatalife (5 Yr. Guaranlee) 

MD525 SSIDO £15.50 
MD550 OS100 £19.75 
MD557 DS/QD £25.25 
Pricel .,, PI' box of 10 Add 95p PltP ,r,c:t 

VATl1:1K 
Send c:hlqul 'Mth Of'def to:­

PULSATRON,CS, 16CheltonCloltl 
N1wcHtM upon T~ NE 13 7NF 

Tei.phone: lCN532) 31557'8 

RECORDMANIA 
14 DAVY GATE CENTREYORK 

a.at tt1 ... 1;:tl'7!4s?l!!',:i11 .......... .. .. 
ii 

u:,,:~,--

H 
Ii 
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TASWORO TWO Word Processon-
moveo"J'olo " TASWORD THREE" ! 

~ mi.:'.!~~~~ 
Qive your PAGDng. HEADERS F'OOTERS. 
NUMBER with TOTAL option, lNSERT, 
DELETEISA VE I block. LOAD'SA VE IO or 
trom ITUCrOdnve and caaene and much. 
much more 
5',ippMtdon_.wklllMNII! U .N 

JIEl'O IUII SOF"l"WAII.E 
41 .. a.p.lloacl.. r ... Ungt-.aanea 

POll DL 

O ' LEVELS 

::=.:Jj .-· 
-· r _;::::: .. ~ =w 

LOGO, FORTH 
PASCAL&C 

·~ ---~ = -::.: 'C.-~: .. ::: .. 
eect, ..... onty Ce.atSlno.PIP 

GC E TUTORING C E P Ta 

from 

MICROSHOP 

LYNX 
<>wt,~~=-,::.~ 

JET SET WILLY 
SAE IOI..,_, -D­lJnM70,.....,UM8* , ....... lane. 

Frode,twl\ ChNNre WIJ 18X. 
F'tlone :08'2t~25 

Computer R~pair Centre 
H-,-1"'~"1Myo,,,,~ ' 

nn.t.w11.,,f1H 

~ 1:~~:.m~:~n :IC 
~ ....... 

Enfield Communications 
ll$ lltJi SlK-el, Pomdc~ bd , Midih: 

Td.01.«t57772 

ACT SIRIUS MICROCOMPUTER 
wll'l12~~cilicdl'Mf -,...,s.....ac,o,o,.o20~hlr0ckc. ...... pll.-

-..clr,g ..... ri-­
twdtf1.-:1-**d'9tt-­
Contact Chria Grogan 

on (0252) 7118481711909 

TASP RO 

~==.:.a"'='-.... ..__..._ ..... _ • ..,.r,.,...~...,._• 
Ot1y t:3 95 lndulM •• 1'1\111 °""" ( ....... Ofty 

~.r=..i.:.~-= ---15G~s:=~°Tw~,~ 

Rec ruitm e nt 

PROGRAMMERS! 
DO YOU WANT­

FREELAHCE WORK? 
CONTRACT WORK? 
F\Jll EMPLOYMENT? 
PUBLISHING? 
DISTRIBUTION IN EUROPE+ UK? 

DOYOUH AV E ­
PROGRAMMING SKlllS­
DH Nf'I POPUIAR MICRO? 
~RSION A81Ll1Y? 
A PROGRAMME TO PUBLISH? 
AN IDEA TO DEVELOPE? 

IFS O ­
ANCHORLORD LTD 
(All ESTABLISHED SOFlWARE 
HOUSE IN EUROPE) WANTS 
TO HEAR FROM YOU 
HIGHEST RATES PAIO (+ ROYALTIES) 

Conlact ANCHOR LOAD LTD 
TIM ll&lrutftul lnJMU Cta1rt 
2161111HcM11tStrttt 
UNOIW1R SAP 
TELt H:MIIOtt/73414M 

I TO BOOK THIS SPACE 
PHONE 01-636 6890 

NOW! 

It~ l'<l~'" 

I 
~~ .. t< in l111plai11 ah< lllt 

an aLh-l'lti:,,;l'l11l'11t. 
THe 81:ST I\Tl\111111\NGe Ol'SOl'TWl\lle IN THe U.K. 
ATARISMASHHITS 52K ~ 8K C>!k. 

~- ,1!!1'111111'9 VOLl.Jt1fS 1, 2 en::! 5. ,,,,,. fllMGP\eATGAMe:5 
O"dxlig Jfl-800T J.'\CK, 
IN fACH PACKIII 
0.,, £14 .95 ~ 

£17 .95 C>!k 
!:!.!& 
C0l055U5CNl:S5 5 .0 

~!'l'i::"il~!9'1""'...:4:;,~ 
CHr:55 

PIIOGIINI 
l'OIIATMI 
CONPUWl5 : 
£9 .95 ~ 

£12 .95 0ok 

( )nL\' ,·< n1 kn<>\\· IH i\\: 
One of the ways we keep a check on the 

advertising that appean in the press, on 
pomn and in the cinema is by responding to 
C011Jumen' complaints. 

Any complaint sent to us is considered 
carefully and, if there'• a case to answer, a full 
investigation is made. 

H you think you've got good reason to 
complain about an advertisement. send off 
for a copy of our free leaflet. 

fttGl.~50f'T\l,W\f'sOfteN'ftANOe. &~at~ 
t,a,ded · ~~ · ~ • VIMINGN'\t5CfNTM 

(ID'dJn ) • StllCA 5HOP q-\all ()tlly R ~ • Wll ottta5 • LK>tt 
tt005t e JU5T f'\ICN) ~ e ~ TecNNOI..OOY 

ctNTI\f (Cfo,d:)n)• CJBNKN)t.N1D ~ 
5outMn'l~ContktO .&Distl'lbutors. '1-: 944194 

It will tell you all you need to know to 

help us process your complaint as ' 
quickly as possible. 

Uan~~.::=ltrlpt. 
ff'IOl.lSH 50f'l'\WU\f TMOf: fnQOIND 

Tl!!L: 061-835 1358 

PCN MARCH231185 

ASA Ltd, Dept I Brook Hou,e, 
Turrington Place, London WOE 7HN 

.. 



COMDEX/JAPAN 

Jnfo86 
6809 Colour Show 

Compute r Amuted I.Aamlng 
Exhbn 

-Mardl26-28 

Matth26-28 
M~30-31 

M~31·Apr3 

April9-20 
April 18*20 

Aprilll ·l3 

S.\klicompute r85 -Second April 14-18 
Computer and Computer Graphica 
Sh<)w 

Northem Computer Show (Trade 
onl 
Computer Aided Proch1nion 
Managt ment Exhibition 
Apple86 

April16- 18 

April 30-May2 

May9-11 

PCN DATELINES -Hanuru Cen\.N, Tokyo 

Olympia London tJrl Horticultural Hall, London 

~a World Coner-Center, 
Atlanta 
Variou 
C.ntnl Hall. Weet.m1nttff 

NEXT WEEK --Stand by your workbenches u 
weopenupt.henewPCNepecial 
(eature,acu1detoDIYlhalw1II 
build, week by ~·eelt, into an 
almanac or practical pro.,ectl. 
We 1t.artot1'w1t.htheequ1pment 
you11 needandae1mpleprojed. 

Inter<~ Group, 300 Ftnt A~nue, 
Needham Mua02194(817)4496600 
BED 01-6411001 
Compute;r Mvltetplace, 01-930 1612 

Northeu&.Expoe.1t.ion,., US 617-739 2000 

Contad.J im Lqden, 01·2408206 
Patncia SpilaburyOl-303 8849 Prwtel paae 
No.81 018 

Eut Midlands Conference Centn, Or Phillip-.. Shell C.n\.NI ror Mathematical 
Nottingham ~tion, Univ of Nomnaham, Not.LI N07 

Riyadh Exhib1tionCentre .S.udi BrendanJenn1np. OES. 01-4861961 
Arabia 

S.lle Vue, Manchelter Reed Ex.hbruiOl-643 8040 

Wembley Conferente Centre David Houchin, 01-679 9411 

Novatel Complex, Hanuner9milh , Pamela Goodwin, 061-480 7863 
London 

MicroCityMITt! .. ) May14·16 8ri•t.olExhib1tionComplu ASP04427-73291 
Bu.inwComputerShow June4..6 Earl•Cou,t.Lol\don Read 01-6438040 

PCN M.ARCH231M6 



MYRDDIN 
FLIGHT SIMULATION 

Real time simulation with 30 Graphics 
Uses massive 64,000 x 64,000 LONGITUDE & 

LATITUDE. flying area, making each flight 
completely different . Developed under pilot 

instruction to give reollstlc flight effect . 
View through cockp it gives moving 

3D graphics. 

Comprehensive Instrument panel with moving 
needle meters and d igital displays. 

15 Aircraft types from 100-500 knots airspeed . 

3 runways available for refuelling , take-off and 
landing ... Qround and landmark orientation 

correct with all flying att itudes (rolls etc) . 

3D landmarks you can fly around . 

Hours of absorb ing skilful involvement with this 
superb simulat ion ... complete with 

manual and fully detailed cha rt of landmarks 
and airf ields. 

JOYSTICK OR KEYBOARD OPERATION 

MYROOIN P O 80X81 S~.W ~11_T .. (0793J40ff1 --~tortot.,....-.ounttndoM<t 

··--- ... 
---- -- - - --- Pl'JCft:~ - OI P UKonty ~ 



Why cant all our printers be like the JUKI 6100? 
Because every business is different. 
Not everyone, for instance, needs the full sophisti· 
cation of our rernorlmble 6100. {Though judging 
from the fact that Ws one of the best-.elling printers 
in the UK, quite o few people do). 
And not everyone hos on IBM• computer (though 
for those that hove we've just introduced the 
brand-new, IBM" graphic printer compatible 6100·1). 
No, not for us the 'take tt or leave tt' approach, 

Technology true to type 
JUKI {EUROPE) G MBH Elfnl' 1, · 2000 ~ 26 F t ~ 
1-,1...:(0..q2S120n.13 ,.i.ic '2~061~10l Fo.J.·(O.q2S1212, 

but a sensible, sensitive appreciation of individual 
needs and requirements. So whatever you wont 
from your printer, you'll find o JUKI that's just right 
for you. 
But just because you're concentrating on their 
differences, don't overlook the important fact that 
two things, at least, never change. 
Quolfy and value, for instance. 
In these respects, all JUKI printers ore the some. 
'IBM " o ttodt-fl'ICn: of IBM C«porahon. 

Soi.~ riw=..,..,iw ~(~:mrmw~, ~=.~~8::1"~~~2
~'61570 


