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@39{5(9{2%@ of the Invention Wde format pri nd&suR601377
wel nown for printing |large sized i mages onto a web

of print nmedia. They nmay be used, for exanple, in
printing billboards or |arge of fice spreadsheet s.
Exanpl es of 5 popular wide forgmat printers, which have

e SRS ity 8l SRS St

the awasmoowmseoommm 0YHT5RI0C| @TBIY1 ava6Meds] e 6602E34
for nt ave Vi i nt t h ve

acr ooeBEb U BiSaT eostR| BB CooSE i | et et
pr i ntOXPEEN8 M6299349e c @R35S | y6’§5a16| ondreP6as 6822639 6737591
Pr 1 133854 | DAYRIRLS3AHOSS shdar1r NERsIAR | |o§}§75?§2 575172
i mage been printed I ncrément al dvances

r eady09/ST8L70 0PI MET InRR(57516he t O be print ed. An i nher ent
di sadvantage of current wide format printers is their
spoyness. i gh volume, high resolution printing is an

0 f = been sought by the manufacturers of
wi de fWiderfkmdd pﬁmtﬁrﬂrSWéleowzsﬁmnhﬁg‘t&ge §ed tnfagds ohtd a tWéeof print media.

E&Phﬁg‘b@l{se@%g{:/ Blg G %]:ﬂ%lﬁﬁﬂo%ﬁé A\%%:%%?ﬁgg %)réa&h%e@eExamples of
t PoRviarde fae}ab@etee, @hl@tham?vomwﬂwaiablﬁfoa FEDXAFRIB [qrejthe Hewlett

CPqeRddd mwiooym;taamm@m/mobﬁuahémmam goolnber of ink
dot s r| nt.head

avoi d %%un ommeml %ava dr"af(\’/mtle1 ﬁtﬁrs B APRYEZRPE ﬁlaa\gglfalt fiyjerses across
h# Byt @M“’lﬁﬂs‘i ‘hl’qsﬂgg inkiTheprint me@mmeweasaﬂi spatigneay ds lislpginthead
DLRBSA abr6ds it Ak Oﬁg lﬁ‘é Qﬂn%égE hés b%n'pﬂﬁt@@ﬁg&ebﬁhgrgnﬁﬁtaﬁ}r eﬁ@nces ready

e ssi ve heat up and energy consunption,
%éet%fheép?ﬁﬂ' gpmbﬁéw table for use in a pagew dt h

conf i quristtereatrdisaddamagabBiurrett witie Smtat atiftags thei Siswitsa HigH volume, high

V\{legotl' ugﬁﬁ%gungé&%’] E&Rrg ﬁlaﬁfagbeipgor]%vgay th@xﬁéﬂué g%?vwﬂe f\lgﬁat printers for

6, 44 gr esent evel op
prege fimedetst o el §1°§WBI&BP@1§?PHEF%GER911W&P ﬁadgw rovidea
NgHatHRA, Rhictesoed el ﬂa@&se&&o&lagﬁu@&y HER Gheiin andT\.blﬁ&Qs capable of generating

fpél t?e::c%lgsg ad%hm%ff-r of dogija?a Smtfﬁ? rgfj Sﬂsage%‘fxclzlt]{;' ﬁtg@gaﬂtﬁ Iﬁx[é)c e need fora
atraererslheprglﬂaquemt alioW highvsperdprinting. Hgwever, @@hnid@la;ﬂm‘embi; bubbieijet and
p]ﬁ&@él&gic WntRA iR BHker BBR kLR vk A Pbuildy &B efttdy cl)ds&fn n,'aﬂd are therefore

S reference section above.” The pagew
prrHE e Rrwe Pepaseaiithropleration. 6@@%‘%“1%’*' qaqsﬁa‘fapte%?mssoa}aed with such
eptintheade bry ses ohit ind b$. Paten NouG4a3j565. 25 wi de f or nat
pri nters because they can operate at hi gh speeds and
can b .00 rat.e. .
Accor Jrs%xﬁr}?ﬁ%atgrﬂaesglé‘% E%Jpgewmﬂg %&’dg cpd % of ﬁ%&&cmg images

viawiae ¢ e n 35thigh e160@ dh Thye ngnﬂeva«tsmzmwfﬁ@seemg integrated circuit
H@chﬁﬂdﬂ Qz@lﬁﬁcﬁ&lﬁ&ils oﬁh@@ﬁﬁiﬂeﬁﬁs BrefMelstijdesEd nmﬁ!fér h ©S patents

ilge m S pat %)?gcr %@ v%)g:h 3? 54,13 81%)%%&:5\&##8??3 Ifegtlon above.

i ncor por at ed her ei n by reference. This printer nakes
hi gh- §pemgewidth prntteads developediby thie pgsepoAplitaherrdaxtremely suitable for use in
vﬁﬁé iG&ﬂapﬁm%R ltebeﬁ:sé‘ tilégl can og; dxjgtg%t(}h%rs & h%% ‘)én Iit%ﬁgihggelyhlgh

a web past th rinthe t aneous pri nt

ViPetioR) ate- t‘\ﬁ@fd ﬁ%\B‘PSﬁ& ApglicantRas dsyriapgd aa‘E"d%fWﬂaéPlﬁ’é% emﬂomg a
It will be appreciated that, in order to achieve
"printing-on-the-fly" at hi gh speed with
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consistent print quality, it is inportant that feeding
of the web is finely controlled. Any variation in web
speed or web tension will result in a deterioration in
ity in the formof, for exanple, &cr/au200s/001377
‘glbsz S/O?OQ%J i mage. Accordingly, it would be des(f rable to
provi de a feed nechani sm which achi eves substantially
constant tension in a web as it passes a printhead. 10
It would be firrther desirable,to avoid of sllppage of
ngﬁggﬁ?l r(rl]gélh%EiIAn d:x Erg}%lg of! Sl\llt’g (N?Jelfo } gt ém%r is aeefcr\%giﬁn g%gaéeaxtNo
| 6,66 106 @Silyerbropis whigh lﬂeepmoatsri éerelmbxﬂe%vmeTh@mnvter makes high-speed

r %de@ér&aﬂ])ﬁﬁﬁdggos‘éi@fefby Gﬂrﬁiﬂg&fﬂﬁcﬁy’ Qlha¥k, ebhtibidis] glulg% web past the

avoli a ntain this traction

o Ffipenf g B eopal brinie wﬁ@u?tﬁ%‘ae%%ﬁfwmm B8

per i odk wifbeapmmsiatell thatnimokdr th echfeus ‘tphigtingde gtieifigbitdigh epeed with

P o phat tl;@a%@ ﬂﬁ%&%ﬁ‘t matvi@édﬁ? O{EIJUV%] %ﬁglg o Qldhdd%n \l natlon in

creasi ng unpl i ng reit re
a VBt ?Pﬁ?dr?égab tegsion Wll tpsuly rnsacﬁeﬁ%or%tﬁﬁ IngEintgugiyy ip Fhedormiofy for crample, a

OHiskertedlimagd CATIc6rdiagly, i vioRldibe gﬁi%ﬂ&ett&ﬁ-oﬁheya feeltmebHaibin WRIGEZhieves
%Jbgant&lgngﬁsﬁa%ﬁe&sxog Enl an\;rebgsu?%assey 4,prin 'ds ' mportant t hat a

const an ned between t he pri nt head
and  tThwoukbhs frtheryesirable b aveie ofstipnagdnd thd wob iehativ.to dive edllery in the feed

| ﬁlkdhalﬁim Rlotdet tb Biniaf arzsxrstaarmgpem%mw ﬁﬂhepaus@abﬁ tmmde drive
rint_.zone, wtht orted

oo it e i pheprbe UL he e gt ation
ZGﬁearen@teé biseg afitle fead nfectaniem otehlengperisdsaf imndency for the
net al i {@AEse fﬁl’th%la:gsﬂﬁlE Q)Sﬁovidg g fe\% gg‘!ﬂarﬁsgl VQL %&est églﬁlg%, creasing

pl aten. This sagqgi hg causes variation In t
b TERHng 9 e 3ieb Pripied ppachate Kip®eadeb acr oss the wi dt h of
t he prii willaBabk appedisdd tlia@Sde»r&leﬁ td aﬂhia/e dﬁﬁ&ﬁg—@ﬁ@éﬁ-ﬂlyﬂ @t High speed with

ld.b bl
pgdnmte lt !a}aﬁtx,t gl%? ! ganp gat)é co t ce émxgarqﬁt%n rﬁnhaét\g%en g:ﬁyrmthead and

ar range ne
V@P Wd? qn@rwhlqh thti pg@thwé enrl#eﬂm@)n Hi&h@ﬂnmgl igpetferadd byrmintigento a web in
V\Elkhnt ZoRe, Ivdith Yde We’@ibéﬁ%o%%herd@mi ate® HBGV&)& 80 Pre SRR brinttRbds Recured to

u S r.a printer hmnlmze
i ’i“% aﬁgf&%mf ﬁ%“er%? eadgnsds tsrmepsl me B PSIOS ] VAP ety the
aplgen. il @eging catseClariation inshedistantecheliwleén theuiintiedd @nd the web across the
p@fﬁfh' of fﬁle ﬁzﬂtﬁéacg %1015 éth?&&aE%ﬂu% glgfnﬁt q@%ﬁm&:%{d&gg d w&ld be

force froma aki ng not or
s¥siFaflg o rrevidei aé’ﬁnm?‘id BIFRBESRSES \slaf«h Haimizery a!r@taonaﬁ éstance between the
atinthesitaed e @it rol | ed. Current nethods for securing
Lne TR Bty DGl SR O P SIS Mgt i
t Sllfepas¢ ofithe totisd Wb ¢fiprintmetiie raatiketo a prisirow|whish & é& mquupted. Itrguld be
hagticulhidyHes#816 to Jﬁﬁni&%‘d@sjmlﬁ@ﬁ SGorkeStrdnfa lfr&l&ng%oﬁ)?{oqqg%f‘i’)rmt media

core (from revi ousl aéeHsed paper roll) onto the

SRt ORfIPR SBY VL LA Peres apd pecuzatsly ¢opirelisd car dboar d
core lﬁbmngmeﬂicbﬂe &ir vepuring e prif®miedib tathy tal@rp E;lﬂﬁl’hré)cﬁi@bﬁsohif and,
lJ
%&é@&r‘ (ﬂ)gon w%ﬂv%e!ﬁr.et@ﬂo‘x}w; lth?%r&%e?i%%xh G takg ep Ejg(g il printing has

pri nt romthe sup
gl U?l“ﬂ{jl BetBRSP Ay ahdbesitpored B#rm hpisYieuslxfused papet ol outo the take-

piplsjitiol 4g fastediBe Weo ki c@ioard ddn‘@@sﬁﬁtadﬁeﬁee ol PHnRSALn thaWlgin by
2005/ 0Q ard. core

2007 0854 ar db

S%%V\gfhﬁ E O d:’ iRl B 36 RO u"r?a“gé}ﬁn‘ﬂ’%e;‘a frgm&@ g(apcgﬁ,to the fake-up
§P¢°HPSF¥§ aunzotcmﬁ f@eﬁ eleﬂamm Uytesypioting, thd web is gut adicerd the aybeliiead, and the
roll is trinmed to size on a trimmng machi ne and the
cardboard core is recovered for re- use. Instead of
recovering and re-using the cardboard core, a supply
of fresh cardboard core may be used for successive
print runs.
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5 Aproblemw th this nmethod of |oading and unl oadi ng
the take-up spool is that the user needs to use
adhesive tape or simlar, which is awkward and not
@,h Wayadeeveni ently avai I able. A further prgp}g 0h5§001377
at 'a supply of enpty take-up spools is require
order to run successive print jobs. It would be
desirable to provide a spool, such as a take-up spool
for a wde format printer, which sinplifiesthe

0 Bﬁ-ﬁlﬁygﬂd Qe ﬁ'glthrﬂﬁgg%{té v&é@é& oRk it 1%%3%’5&%' l}g%g # the take-up spool. The

enabling t e easl
s BrRtedpapsy g’llﬁtpﬁ{neq- S| Fllge on| aitrigging thadhine pivithe damibohedbdoredileavered for re-

t ﬂseplhit&ald dfreovérg Qhd re e th@SrdBodr doRe, b &pﬁl? 0Ot esil &fdb@ard core may be
printer, which sinplifies the operation

W#"Q rguzg%egsb‘fe)? té%"ﬁrl ng a web of material thereto. It
woul d 4ygroblem with thisinzethod ofleding adulluelosdingilicaalicaip spmoﬁpsnalthe user needs

V\’ﬂi usdladahit ﬁﬁ@@r sﬁﬂﬁ% RREHs g%aﬁ%@édé&ﬁlﬂ% %Q&e@gntﬂi ler;glabl% A further

@ securin web thereto
| R’i? FR SO0t 4 syply ?fa?gﬂpwéaé‘ﬁ B fpool} 5 gqquired én qsﬁeestﬂ rgresyoagssive pit jobs.
nechank senld @rdesirablé d @rokide il’ﬁ:bolmhblfﬁs @ fake-if Podl 2@ wide format printer,

nﬁﬁ%ﬁfﬁe&g%gaﬁdn%?femgwﬁ f m enai %ﬁﬁ%ﬁ @algllné E‘F ﬁ[gml to be easily

or - operative
RIEe ‘bs"é‘i‘}ﬁﬁ’l‘fi’mﬁ%ke up control systemfor

C ont r at \lvdullg‘m&ﬂ'éﬂbetd@ﬂi@lﬂ@to fovidD 8 sgoBK QiR 2 RRL- 915 spod fcg' (- é"ormat

en the sup
R Y S BB R bt sl B v pEpiee ey T o b
cwm?@e@wsqable toapeoviie i yiol; whiktesbvisiesthenmed Bbadhatie @ipd or sinfilar when
UssEurin@a WeInd:&¢l fromthe drive roller systemto the
t ake-up spool is naintained under substantially
constant tension by regulating the torque of the

t Sukenanyef the fuventios i Ng t he t ake- up control system In a
secon q’n %%%Ct t{chgf’s Sro{agedp rf&&;%%&ams m EIE ﬁ 311 oBm t gﬁlﬁt@tf then ged

onto a web
c%???ﬁnﬁwﬂ;?mﬂed past a printhead at a substantially
const a@dppprspﬂdgterm ned tension. 30 In a third aspect,

t here ngwded a drive roller systemfor a wde
formafl pr i ntet”, the drive roller system conprising: a
first aélk?-\}mm‘rtmwmtiVHanqtedtcrthgm wrspdot;ed surface, the

first gkl heed [ ed to a
i ve' ot e Ao G st BIERE R e 0REbES ©
second el sryﬁ?‘? Bsitigueg jbefiyecy thesunpinspeo! epdithspitkanp snoelf ande
gri ppé frdple ynoeon op i et cenm&cmo&ﬂeanfzd 16 sys@dfa] Ve roller,

%@t@ﬁ' use! J‘wéﬁ%&i frome vgroﬂer% tg?‘g%?‘%%?%g?}%ggﬂé%@ gﬁder

erX|b € gripping surtace eo0)
taptiglly ¢oagsat tension by regulating the torque of the take-up motor using the take-up control

system.

In a second aspect, there is provided a method of printing onto a web of print media, wherein
the web is continuously fed past a printhead at a substantially constant predetermined tension,
In a third aspect, there is provided a drive roller system for a wide format printer, the drive

roller system comprising;

a first drive roller having a rigid gritted surface, the first drive roller being operatively
connected to a drive motor; and
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51n a fourth aspect, there is provided a feed
mechanismfor a wwde format printer, the feed

mechani sm conpri sing: a supply spool; a take-up

\%89&17/036%5} ake-up notor operatively connect edpd9s¢R65/001377
take-up spool; and 10 a drive roller system positione
bet ween t he suppl y spool and the take-up spool,

wherein the drive roller systemis as defined above.

In a fifth aspect, there |s prgvided a nethod of

Pr i Nt | olue iRl o AUl pherein the  wel
élf?l %uousley fed péa%t 531) Fﬁ %ﬁsgﬁaae Py iRely engageable W‘B‘.the first
‘?tr Fially constant predeterm ned speed. In a sixth

ayypegn, Jn tsheliegigldripedaiit@eshd el ablE ﬁé s1§féc°etcgépe1fa@ ko &lip a web fed

Wrdendwlet printer, the drive ro 15 system
conprising: a first drive roller oper atively connected

to a dPp{urthispesh therginproyidsde Setimethanism foralviderfortnal pasAL Yeed
gmbdhpiishtdoynpengageabl e with the first drive roller,

wher ei n n use, the web is fed between the first and
second a?‘p:lvgm ‘ol lers. In a seventh aspect, there is
provi détkear fpeeld nechani smfor a wide format printer,

t he f%&aﬂce-uﬁ%ﬂ%@éﬁk}eﬁ,%ﬁ%&r b8l nge-urp s{:oo&’ g{? y spool; a

t ake- U%'PEE-? €-up notor connect ed
to t h&rgiel e&fa‘/s"‘s”ﬁaﬁﬁmn%‘r?dtwaendhq svmﬂsfsemlmdt@}g@empool wherein the
pbiybtqllerrsrsobnbeis\ﬂeﬁmdaﬂa»ee suppl y spool and the take-up

spool , stem is as

def i ks \@/ﬂe B, #’Q&S mm %ggﬁ‘lep tlngt fapareh of pEpiaRAdigatherein the
%@@“@Flyéétpé‘ﬁépfﬁ@heema pubftetisllygosfantaredetintined edder

| n a ItfkrduMEastdaL {here JS%Y@Id@(m.rva foller sWte(iiﬁfoxf %H?{bn&{ #rmer the drive roller

8‘%[ the steps of (a) providing a palr
3 | pp‘%on51%ng engageabl e drive rollers; and (b) noving

o ne of fixstdsivelroller@peraivéle caamdcted ro aalrigy m@m agl y engaged

0Si t i Qo rin

p inu Srfg‘anveé}oﬂi!r 1%%5‘3%?% ?‘ﬂ’p ng% eﬁ@fl& 9?1?1 WL €“ ﬂBBVP d a
Z‘%’&mﬁ% BY5hT Wit 63 besagp Ge fimiandseeond rlnwtrelters the feed

e ¢ hali asementh agpédt, Shereds provided P Rled mSdBRENT foth \x:iﬁ%fniﬁgpnnter the feed

RRGRAG SR gg&ratlvel y connected to the supply s
a take-up spool WO 2007/ 030854 PCT/ AU2005/ 001377 7 a

t ake- UPPRIBIOPL operati vel y connected to the take-up
SpOO|ata]éH:’d§s}5boﬂrl ve roller system positioned between
wherein, in

the su oo g‘ht e take-up spool

use, 1(&1? % egtﬁ‘?‘@é‘ﬁéalkﬁﬂég’wleﬂﬁél onin a web

fed fadive Ioﬁé' Sﬁt@pmoytl@pd)bﬂtwebmthb su@ply spool and the take-up spool, wherein the
drive roller system is as defined above.

In an eighth aspect, there is provided a method of extending the lifetime of a drive roller in a
drive roller system for a wide format printer comprising the steps of: (a) providing a pa1r of grippingly
engageable drive rollers; and (b) moving one of the drive rollers from a grippingly engaged position to
a disengaged position when the printer is not in use.

In a ninth aspect, there is provided a feed mechanism for a wide format printer, the feed
mechanism comprising:

a supply spool;

a braking mechanism operatively connected to the supply spool;
a take-up spool;
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drive roller system 5 In a tenth aspect, there is
provi ded a nmethod of mnimzing web crunpling in a
wi de format printer conprising the steps of. (a)

\989547)3&&)%?' y feeding a web of print nmedia frgmygyes001377
supply spool and past a printhead using a drive

roller system and (b) tensioning the web between the
supply spool and the drive roller system In an

el eventh aspect, there is provided a printer

conpri sing, | ' i respondi ng

pri nt zone,n#%gg%r#%€§g%%%mgéﬁﬁggﬁgF%ﬁgﬂ y a pl ane
adj acehirive Fpller sptqmpopidiengd beiwrgn e pupplyl speelnd fiie talks-frowool,

C véréifl 0S| he bk RO imdEha@sriMReratbs thisiol tn I WRBif ﬂoﬁ{tﬁé»kg%l}t 9601 to the
print ,zons, wherein the web is unsupported in the

print Zone. " 'In a twelfth aspect, there is provided a

met hodinatenfhrainecti thege is provided awesthod Hf muinimigingrveet camplivgdn ewide format

1 Brirdtd? SonRing fhe SI3 b (Y QdhEANSus 2YRD O iEdnddB Homa supply spool
prgridrt]t h,e%d. ? neaaighi ?h?leent h ay?gedﬂl?, there 1 s pr ovi ded a . and

pPH R ]

ec
EAGpIRg g roler sk i Qdensioning e Yeb befyigen the supply spool and
pthe diteeclkdr gseenbl y conpri sing a printhead nounted on a
print ' . . hani sm f or
cont i %%éﬁ‘?é@éﬁ"rﬁhﬁ%ﬁ%@&g? grbnrqe?%?rgpr%%‘?a past the
pf Prnthsathevindpcopepprsing prisieonsy thenrintzege bpinsdpfisieq by aplane adjacent the
ppdtiehddmedd i n the path of the web such that, in use,

th b.is ensi oned _around .the.printhead assenbly.
| A P Pmd A S Supk L of S ot BB AR B o1
pwhenein theywelris wnsupposdd inthe prink 7obe.medi a, wherein the web

i's conhh %ﬁ%ﬁ%kﬁéc f e 2 g\%(rldél dMhdidl Bﬁﬁﬂﬁﬂgbﬂ{&ta%b l)ﬂ)tiﬁt media, wherein
e .printhead " assenbly bei'ng

pri nt head,ass?n;g , t
pGE FEY D FRatmuopsly ‘E‘Ynﬁ‘ﬁ’Pi’ft"Sf’”{WWé‘lﬁ"such that the web is
t ensi dmethirgemtiuaspect, there pprovida® aplinte? Eonfpiisiebl y. I n a

LS 09 BN BB s

a@€enbly conprising: a printhead carrier; a printhead
NDEEE RAhBRmITERotRidublP Feedidd YowdBlof PnbRaGe Pt \hePlindeal) | NI

zone.defined b L ane.adj.acent_ t 0 pr.inthead; )
e el i BRTRL BBS P Pl i o s

t thusioged agandibe pripthsdmssobled to the carrier. In a

Si xt e} RBuASRE Gpect, R iEprbviddl b MBSk pintHG LG Y v@{]of print media,
printing onto a web of print nedia, ‘wherein the web
i ‘§h°&°bq+{11‘? ‘ﬁ%d%%’PV“@‘E}YJ%’cPaﬂﬁa’é?‘heﬁ%ﬁ%W theadgpseryply daggprinthead
Pagseanbly beitiepositibied fntheathiof theiwetgsuftathit tefweBis tqpsibatt k@ the printhead .
aags%%pgl y in which the printhead is nounted. WO

20077030854 PCT/ AU2005/ 001377 S The feed nmechani sm

may advafifiesayeesned yhereds meviden a prniadassemblyrferi agyids fornpatpsinter, the
veithbRtaweasly tdagrisial: | ve rol |l er system and the take-up

S oolh. dI n.a wde format printer, the printhead is

AT Ca %™ Bosi ti oned

a printhead mounted on the carrier, the printhead having a print zone defined by a plane adjacent the

printhead; and
a guide for guiding a web through the print zone, the guide being connected to the carrier.

In a sixteenth aspect, there is provided a method of printing onto a web of print media, wherein
the web is continuously guided under tension past a printhead by a guide, the guide forming part of a
printhead assembly in which the printhead is mounted.
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i mredi ately downstream of the drive rollers. Wen
"printing-on-the-fly", it is especially inportant that

5 the tension of the web is constant as it passes the
WoLALRSRE, in the print zone. Any variation ig 005/001377
tensi on mnll result in stretching or shrinking of the
web and, since the web is not stationary during
printing, this would lead to distorted printed inmages.
Hence, the present invention ijnproves print quality

in a high-speed wide format printer by maintaining
constant tension in the web in the print zone. 10

Fur t h@hesedenechanismfeg eivareshemly swinhimeomtvdensiagindipsye) between the

tmlégysteﬁem& the {ﬁk@&p S}Q&lp 10,91 Hﬂpfohﬂéﬂ tlﬁa‘t'er, tﬂ’f ﬂﬁﬁﬂhéyd 'i'&ly;ﬁcally positioned

mechani sm nS| e meen
srﬁlﬁlﬁqhgie L fgympiream gt brahardigs Vs tm%‘g%ﬁ%f?ﬁ : 1 foporant
hihedaisiog of tckiedris @nstant 436t psu¢@pheyprisend in twointkohye Afy wattoo in web
dtgnsf%}l gnlﬂgsﬁﬁ fas %ant%%t‘ éhfgn kit of‘ﬁfé%veb Qfd ds ue @ ]wlat?ig m§¥t§t§o(ﬁépy during

raw n erefrom Free_an ncont r ol

rrsinting ©ig wopld fepdto %@m%pngtﬁmagqsgien%@gpreqeﬁ nﬁﬁgpn 1mproves print
CRBMP inGihibhlspeedwiab Forkdt Brinddr @ mbihiTY cdkthr te@idich in tHo Wetvia the print

in high-speed wide format 15 printers, it has been

f88hd that free rotation of the supply spool is

u n d es |Fmd19tn@re e fadiwechinisny ay\afivagtagequsly mipigmids thyrislgefeyeb crumpling by

F a¥inf Hecthilén i%?*ansﬁdihng Bl WeBbiwden Tk @ﬂpl? Epogmnﬂi &4 drive roller
mhen |t at gh speeds

pPER- Fbio s G DS F SHRAY sﬁ‘°8f‘6°é‘“§’§ A6t o o gpeggion of e
odrivé fbﬂerdyste\ztﬁira’vﬁrhg thy webitefiom. Hleend mgorttioledwesiioh Dfﬁw sgupyedy spool is
éﬂﬁ"fﬁ) nymo§R: f@’{;@ avg}ﬁglg ide 1 aet p?utu 1S, I—fo@r@%& %%nrk Léa%a@qamat

ener at nsion 1In web bet ween t
szp@@rs, b baen oo i ére?reiav@rof %gltpewfpoméuw%élﬂ? H%'&e fesltsina

PaRe %re&érmbdsiﬁﬁfoﬁtﬂﬁweb t& Becbthd driByledloy foldadi Wwikn6tfis fed at high speeds. The
| function, is.reduc

rrve. r st
a W&I&J}ﬂgp wﬁglaﬁ?ug e ro&agona% g a%imst ae fgrce <§f¥h dg%ﬂm system
bizgwiegthe webdromdhe supply spbdl end, @;m mratmjeqshe mtt%mﬂbtﬁy gepRibing tension
¥ Hdwiah Egtvgéeﬁ] fhe *:19 Qp%gleangthe 1R Psykth, Al 18linb &Y Jf Bhber crumpling and,

rrve lers. n a wde format prlnter t he
ﬂ#@ﬁﬁﬂéaﬂm?§myyﬁ?%%PF?mﬁﬁslt|oned i medi ately
d OWNS tThedive adllet shigem 4y a\i&nfagéohsey 192inthih edmstant speed in the web between the

%{v{a ﬁ)hér@gste%fnang Es okl %p 9 5 B agg&%&gé Ye th BN o lalidtive

S It passes the
polles: Fveaafddq farmaterinsr, therinthead is typically nopifiensd W@neéﬁaﬁelyﬂa@fé“?ﬂn of the

t diRe WBRS. Weﬂt‘ﬂrM&ngtdﬂ-tﬁem%"’ i6hE ¢ bégﬁ&na‘ll? hﬂxpﬁftatﬁ haittieFpeet bthe web is
pr esent .1 nve | On | Vesh%% cl

hﬁogwngﬁétgass llmnu Hizing %/hgpﬁe of the web relative to the
Cdrivs todlertsystpe tel pxgsﬁent ifnentioe lynprwes trelt pralifyin azlgghespeed wide format printer by

R&u&éﬁlﬁgéoﬁstm&wo@aemﬁﬁmm&f the second drive

ler wmth the first drive roller %@%@%@%@oﬁl%n"
aI | ondeleprable gwping cngpgetent pHips sspond drivgegel Stdpgotier
Qﬁ‘dlv@mgﬂ)@slﬁﬂgﬁg fhEBabnd\diestolleh @ be 3dleagd ifitih @tipping engigerbant when the
:qu% er 1s no rn? 1$s ﬂﬁ:reﬁ)g Qy&i %\Qﬁfehﬁlé erﬁgve%ﬂéryﬁ’ sbc% d drive roller

rrve rol (typica avi ng
a(ts@wiy haflh&@@l‘)ﬁsl f@x@@ ptfr&eeé js aflaweg|tq rsm mt@mws%emwt sl e first

g([rivp RinBQtySio49 S8R haislichicd) lﬂ:@a shdit E&sltloﬁj fok M8g pecibds@E time, then

|caII havi surf ace a sta osi tiagn
R derapiogt Do Pt b e e b R e o Rl
odefdnhmos udbsielely takes tedorgied tiatispdisT enshe sotfice pf thﬂeﬂ}cqné drinfetroller. These
Such permanent deformation undesirably takes the form
of "flat spots"” on the surface of the second drive
roller. These WO 2007/ 030854 PCT/ AU2005/ 001377 9 fl at
spots can cause uneven gripping engagenent with the
first drive roller, which potentially results in
periodic slippage of the web as it is fed through the
drive roller system Slippage of the web when

l—
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perform ng high-speed "printing-on-the-fly" is highly
undesirable and | eads to variable web speeds, which
typically manifests in distorted printed i mages. 5 The

y advant ageously obviate the need §Of 6
‘9{) @b‘é}%os prior art wde format printers, (?1’{ 2 5/({01377

supported by a platen in the print zone. The vveb
typically rests on the platen whilst the printhead
traverses across it depositi na?l nk to form one I|ne of

aﬂat Islb'%gﬁn callRRE&en frlpPingl] én%ﬁg@B th ﬁggr.tshﬁlve R)[lérn&'hlc% pf)tﬁnhally results in

t fr
R it P AL B o S e TR
V\qufhmpmjegh-sdeeh “printigg-dnathevBy” igHight \@6&irdbleRd Rads bovatiibieiviRg speeds,
awikifh %M:u J%stp&'dﬁtoneﬁ,g;netlmagout 36 1nches in
her

| engt e 1S a tendenc or the distance between
t he P P Y afventagprusly ptmaéerthq nged /far aplatay bpsiortatt evidaifeHnb printers,

othe wébas supfrted by @ldﬂd‘n&bﬂh@ﬁin't £on6. AUS &) tﬁycaﬁmstg %qgé:ﬁia?en whilst the

Fi rrier | forne
ﬂrfnﬁl Eald%ave&&? acgors%sc 1gaep% 6]% H:g tl %nggm qf & image. Henge, thedlistapce from the
Fﬂﬂnfhf“@ﬁo @EIE“DF zong l@oefoediont thﬁofﬁst@t:@ﬁ/dni the printtedt t6 the platen.

u n S U p 41273 Aﬂﬂicz{nﬁ‘ﬂb ffind th41L lw'?‘l:h Hﬁ w?c{) ff&'&gt dapﬁttel% i C Zéfrl}(e}gaglrng a

nt head nount ed” at
§e%e"‘" ‘i)P et i proRt3ornchesdy lﬁlggﬂt),dtqfﬁelaa tenactsmyﬁmt@tctwabetween the
tPninthead aml thgtlaatd:n tamb" oroshié WigthSO{BP LY. EEls HEHIAS R ciufse?l by two factors.

| . b b
FRaS, e pilRRs: QA R LR ol SR Epsth Ko thiPyieipe n s midd

The r IS t ere
BPTaAe ﬁ@é S5fictof ea\atyatt this umsgppgm rpgiqn. This Holving efficbtlis @ansferred to the
ipEgth@n mbtaed at the basSofate ctﬂﬁe S%B&Ldry%é A&y, Qng_tf%}ﬁxbﬁl from relatively thick

ari at | undesi
{Hg#&ﬂ%n@%?&emg §rte\é across &, gﬁl g ‘é‘ﬁwﬁﬂ‘? §3yoe qug effyct.é[{he result
s {hthg M@;dlstqnge bytvdielr the mn&ddheé the plhtersis phalial i€ He nﬁd’d& reglon than it
t EdRégionSt n
Ap i tstq)vlgﬁgaq mswa%t, i@t@ﬂ%%ﬁﬁ@%@ gmegfng

print

fhnsme&glﬂ}%?gﬁﬁé ES }Ef%lb%?f:eld%d by a platen is t hat t her e
i s nigoplests adsirdss thiy poblen Alid Adpli@Achad dbvidéd?atna&hﬂ}&d&% W@;@B the web is

tnﬂ@ppﬁftédriﬁ fepsh: aid mgvama&tcﬁ Bhe (W%#rl;]o[t Reg%(]sggprglft bgfl})laten is that there is

caused OWM Ng across-t
atq oé%tfﬂiltﬁ ‘RHtiopsin distangp bejvesn tha 9’@0'(@34 and ¢he plalve (soehi am vdviatichs caused
byrigbwirg@crofs ittieptintBdal) Carridr) Hife RS M0 bR caltdﬁﬁn&rb W
|y may be positioned |§n the pat h l? E{'}%%e"%theadﬂh“he
at the 25 web is tensioned around the printhead
ass e fvrtjermop, thedrinthead geerdily hiyite peuitfoaﬁgﬁtme ﬁdth of3hetwdB buch thec the

Weds le&mn&ﬁa‘rcfm@ﬂ!t@ﬁﬁftﬁeb@ﬂseﬁly Ath%? n? AL a ag mr -E-n Es e\}\@gweb is

the.di stance between t d

sce{f's“%’%‘ iRe it aTsesdhe mppthead and-allaws thodisigneasbegypen meprpathemahéad web to
gem«:ﬂtsd)by sivGcofedhiraginythe mht?eaa as&hiy. L‘\béo)’dnfgiy, thb sosslbmty og the
o en head n var In ue
dtﬁ]ﬁ@ﬁ% PaL Wedldad § thQ w dig dl g(rjbp‘iwgg a0rQss th ier is

bow ng actoss t
‘%‘Bmtl‘ﬁfit her nor e, the pr| nt head assenbl y may conprl se a

gui d& urth&ﬁhcﬁd’l th phﬂ@‘éd Rsndly Eprfsuezpéﬂuﬁ %m%l%ﬂ&%hﬂ(fg Hider tension

t ensi oned “ar oun

i oo K NENE LR s
Anyd Eﬂnﬁgfr Qf rﬂg@e@meuﬁemﬁm istthméithe tvéteis Mtkuppsmﬁgshsfltpiséw ﬂzintﬁ&d%:%d

all&wsﬂ@&ﬁ@aicé BBvebd thdifHE nag@ﬁiﬁ will b gg\?oggr?qlgd g_sbtﬁ ff guide, Vgachﬁi/ﬂn

en t he i nt head

u? ‘Hﬁféhep @fasamblyys  jntegral part of the printhead
assenbl y. WD 2007/ 030854 PCT/ AU2005/ 001377 10
Optional Features of the Invention
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The supply spool and take-up spool may be of any

sui tabl e type, generally having a spindle, which can
accormmodate a roll of print media, supported between a
‘933507;3508§nd mountings. However, 5 since thepe4ebydossioo1sr7
under tension in the present |nvent|on it is

preferred that the supply and take-up spools are
designed to mninize any slippage of the web rel ative
to spools. Furthernore, the supply and take-up spools
shoul d optionally allow facile | oading and unl oadi ng

rlqg nmedi The present Applicant has devel oped
sb@@?§+4§%§%$§L§ﬁﬁm€%ke up spools suitable for use in
t he priseupblyisposbant iakerupspobl nﬁﬁ&iﬁa@sﬁﬁa@@%é | gReh1tl Ravin & spindle,

f

15 R O e
VRS s PG%I teqsf?@?@h?:ﬁﬁﬁéﬂ divergion dtisprefersed al thatuppysndadke-up
adpboolk #€ (Dzl‘s@ﬁ&i@& ARy aﬁjr i 55%6 bRk eB RERivetd gpo%fs eﬁ‘urtl]:émore the supply

t [ t|f i cant' s docket

SRR 6 oo R 8l o el ol o loeging i g prsen

rpphcant IH‘S éFVgIOIWSl sexeral SpMiBCbBﬂ akeupepebld seitbiedst ubdin thd Qremtlnventlon and

bi@éswe BestibRd Mle Q10w Rls! €l RO

T%) lelical Tsy, T he er eqUI rg é: eltn(glyn Eﬂp ﬁgig?tltﬁgsf e croan%unent%f tggﬁ present
PN Specifically, it has been f ound that a

constant tension of about 60 N provides good print

qual i tyyepghd h the Applic preferre t head
arrangenent (see belombaﬁ%%mever thedwgggg
mechani sm of the present invention can, of course,
used tThesPEopetidhg pR&Y agpB&itibds 8 afl 8BS RHed h@relnh)? & bhce %ﬁ

e- up

t t tant | The t
BRI ) B PR (R PR comput er syst om

whi chnthe m@blé inventigm fityis debieed tooupintadni constant jsxedeteakleedu&sxon in the web
MRiweén tRd Wive BB S RtemVAl the H?@uﬁ ?50@1 L‘kgggillg rex{u%kc? tensi% is uté&g range of

i roll manner . reg
tzﬁ é°a’t°§ %n%}@mﬁ?‘f Iy ifhag ‘é?Rféf%"& thebe @Pswnb'@@%awéahov@o E\mms good print
mntdﬂeugﬂbe Ayplitahits pt&‘hreﬂ §nﬂlﬁa&\ﬂﬂﬂgim9ﬁl (sausemg Hwetd thCFeed

-E%gﬂuﬁ% I(’itsﬂa%%esh{% %g'rd% oFC e°f§1°n 6s 3o ussed fquém?dﬁ &P’(Eq“b‘F\Ag]tf’i’fém in the web

“mmTﬁH§mﬂﬂﬁm6F@E?mﬂ%WMBjntaln a constant tension F
int hEherﬂdaqup bdntrbl%yd’t&?@iﬁ%fc)ﬂlytlﬁ a'c%u%?%@teﬁx h@méhqg %Hﬁo vary the
e

e radius r of th

Bl i R o, BB et s oy ey igponroled mammer 1
ﬂweeqﬂw@regtwth«auome dfitherteke-@p wowr, berhiae tohdidind@bed bd thdweb is
uddlf ddrf@ bMistin® ol diEis LaHE: .and uses this
|nfornat|gg tggrgéh g te %%H?%ﬁgﬁé ‘of the take-up
not or accordlnaly F&r’éxanple i n one enbodi nent,

where Famtaqgemdrﬁm@dnds;esﬁeemmymb@oar ogramred with
i nfor nitial .unl.oaded radius
an d t ’JE!RE #:P I 0 a%lm consgam fens Fﬁ? & Feb: ftaﬁ%‘gceﬁsﬁ’yé‘b’é‘g@se the torque

i eatalﬁawnoaa psdhe rpdifisritof fhe take-mwl wifregses. ElrectakeRip workrbl system,

Biareforepcot@in @s&emhﬁ&n;a%quamg% Raids of tb %ﬁpg&gw ?ﬁ!\%s this

wh a maj ntaln a constant t
Z g J?%ﬁ%%é Fﬁ%ﬁ /tﬁﬁl?d’g‘%‘}a %Wtorficoﬂqag{yh@r Gkepple, in one embodiment,
the talse-ehi aqugfol systetn enay bdq@egugmmed vitith @iforﬁlyﬁheégblﬂﬁ)g thd @hitial unloaded radius

P %ﬁﬁ%dgﬁa%&?p gﬁ_}geetgl{/ete?l? é ghgr ij,?{ah[% obo Eg:ﬁ of 7 and #* will

f % foEEPading orre @’6. ,T%Peatl‘gbo‘ahlappmsésmmmtmmmm tension
linear increase in torque will be sufficient to
mai ntain a constant tension in the web.
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Al ternatively, the take-up notor may be fitted wth an
encoder, which provides data to the 5 take-up control
systemregarding the speed of the take-up notor. If

W& Goohakgsup control systemis —programmed WddyA8b@oisrr
regarding the thickness of the web, it can calcul ate

the exact radius of the take- up spool at any given

nmonent during printing. Hence, in this alternative

enbodi nent, the take-up contrg | system can accurately
C%{ﬁ%&) .H% rd{n qhe%ﬁce-'ﬁ? éc%éolt gs CF%?I%‘%,'bQ {)r%%g’r%% o&mcreasiﬁle %e—up motor
c &aue lreerly firqm 7' 4o Proudr éheduretionjefis partivelanprintjeb. Fot good anppkvixiimtion, this

drihedBiBeréabein ﬂi-duH @illl'ge |s1|1f§<§16n$ﬁé $a@fin A BAshBbdIRn nFmeGRPSt @ nt
speed under. Theséirlve notor, controls th

speed ‘Of*F ‘? % %tag 5P, ”E"t"ﬁ pay pedivied, with an .epqodqrwdich zRF?d‘dFStdaﬁa? the
| tais@m @nitol syltem sqganditlg the spedvionf the Inke-gysmate] I tha aké-tipecontrol system is
t Sr@élaﬁﬂed wifh dhld fe ?ﬁﬁigg the Thf%%%toaﬁlg 3’&9 it c%aﬂlﬂé {ﬂe g&ggadlus of the take-

print quality. tiona nmotor 1s
f BRAPOY ALY B WH@W%P&%&M@P% leéhmwétprpaﬁvr(wmp@ thytake-up

P &umBaiRyssek dah &urhtély Edaeoldeltake-hp mblof torgisth ke¥pondekdydirhiV Byformation

r&Léﬂ%ﬁﬁ%é{%lte%ﬁgogean“ ses: a first drive roller
operatively connected to the drive notor; and a second

dri ve Eystontsst, i psfsiredfhay the Adeegratbr.nbich dtitee the ilgivstrolldr system, maintains

I 9kdn&iint spediiBdeR tofque 108d. WBSdrive ﬁ&oﬁ’t‘%ﬁhdlsﬁhef SFI ;i/ Qﬁ%ét,ﬁe%gse fé gaﬁsaes the

second ive . rollers. ica
+ feRen 0 e U spem e o LA e 3 e comsant o
npéigipin godd prigt qualityv ©ptidoally, Bdrive mbiaeis @foulxidrant gbviop phialy il be well

eﬂgag%qhé@egghsﬁd}gdlgme% drive roller which is, in turn,
driven_ by drive nmotor. Qptionally, the flrst

drive QPBP‘F‘EY’ ‘qeénﬁdgqeﬁyﬁfﬁ‘é&nﬂ’éﬁéw the second drive

roll gr Opt fisndivé muerbisheatﬂvay &Innddﬁ:ﬂ tbehembé ﬁ&torh@a a lhi':lr d,

rigi rit l.st t r|v rol | er
g 9 L ?e??n‘?l ldxtl%eﬁgl%t %anm%lﬁ enga%? cg'ﬂv%% t he

has a soft, ace
f Whezsin, tyupe the el is & bﬁts’eeﬂ@elﬁesﬁanfdrsmdainumomru m or st eel

havi Ngrygicdlf.ah sBRe Dfler b RGN fRRurboRbs F@nglrng Flg)tfogﬁ@s driven by

The outer surface of,  the fjrst drjve ro

DR b PR e Fh SR s R b g drve
crootbri Optionadly, the firkt dtivegoliseis pesttionkdibelew rhe kdcand. dritempileal | vy,

the S%Q&hqll)d[h'eﬁﬁb&m: l'oﬁgr hskaﬁlaﬁnﬂ éﬁé?i%%ﬁst%@&h@%e roller

of aso flexi rlpln%{? gri
o apRPasP St Totfal, tf@%td%‘fe rolisis foesmeddtormyalypigum or stecl

rmtnﬁg 4 Bichindd e sefacardtedlbutet Qurfadl. TR ouldByisfack Gfthe ﬁ&%ﬂw Bler is a grit

o B 1 i B BRI s
tthresesqad driv rellgrhss avconicosurioge comprrised of & sofit fledlible\egipping] thatarial. Bifs
@iblbl@élﬁétérhél miyHe pifaétlE:§ FubBeR O RERL BltablE I¥iErial, Ghd s%&ﬁd gfie roller may, for

KBTS P B S RepC ) JS Ao it Fegfer s i cn
|captmsaudl@spﬂnbzblemmmbmhm&1thdmstaﬁmmér drive roller
from %ﬁdﬁmynﬂe 95054 aﬁrstaﬂqel%asﬁg' g@a %ﬂﬁ?%néngz%]eé #ith each other.

not i n use, e secon rrve ro
Jrepsable priping F‘éga%*ﬁlﬁ?t iscpeeferfed, bagapse idsHesigble torrelpase thesecond drive roller

Golm{Hpippiag @%aﬁﬁﬂﬂi&l thélfdel medhBnidoh 1 Bt ithisk. IBhd s‘awn@ frive roller baving a

Qg%/ it o)gblg sufth arlg aloWed %e%ggzlrxx?rﬁrﬁ) ﬁ% gx%féé:c ?C Sk t%x %ﬁf 8{Vﬁ éo?lerg having a

é@ﬂdﬁgﬁa@ tfa S‘ﬁ@ R0 0E0EPEridaC 20 O ORART Jeforth@ioh lafthe surface of
second drive roller may result. Such permanent

def ormation undesirably takes the formof "flat

spots" on the surface of the second drive roller.

These flat spots can cause uneven gri ppi ng engagenent
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with the first drive roller, which potentially results
in periodic slippage of the web as it is fed through
the drive roller system As already discussed,

Q&&&g&g}g of the web when perform ng high- Spe}‘idf/AEUzoosmonw

prlntlng on-the-fly" is highly undesirable and
typically manifests in distorted printed i mges.
Optionally, the second drive roller is noveabl e
bet ween an operational positiog, in which it is

O fe BRbAQkiVe S fﬁgﬁ@sﬁﬂﬁ §|Jah ﬁeprﬁaglgﬂt ﬁgt{)mg{ldg\ﬁ?ieg%bigﬂkes A YOrnft «flat
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BT B SiaaIey WL B Bt e g lewSytom, i SO Gereard (2 spaced
napaxt)yfepm the firstdrivetrhiger. Spevmxiveromadf tpasdohd dive tollertuu® bé €lthér manually or
p&%ﬂaﬁ&ﬁy Yhe ek, '&uﬁ&‘aﬁ m&:ﬁ ﬁl@%}ﬁ%}gnﬁ i%clu&gs Sdltgl)l %%tnated mechanism for

t her, Eb?l/ mnim zing per manent

f FadiEbesooopd frive wlTto figle sesiton dhrite rd&eepems |<§aﬁona11yrﬁ)e drive roller
Sdybteth e:dngﬁeas 8 elendid|(d.g. B itchiak ﬁﬂdn&dﬁﬂﬂﬂléil&@&e Secstd AR rolR for

S rran e automat i cal | .
d;;rdl E%%géa% ng Eééf}og] etgo g arn °Sl Bl t? é? %?698%“1“”2‘3? tg? %?dyme"hamsm 18
ofoF {passes PIP‘é’rmlng@atmayent Qefpem#tleeelf theefishibleiswfrcadf e second drive roller.
| THe |skiﬂt§ﬂ§)e@cﬁ1 willlb&able@b bftsade @ §ﬁ1£ﬂe95f%§§ta@ﬁ tsMﬁl%ﬂ afrih%erﬁjelhfs \f‘(ﬁ'

stem and the take-u he i dl e rol
ol A S s ot D Bt e P bR o
upr i gAypicaiprilfei fepd methiagism wisd ihclddeeanddipollst pasiibnédteBvetiithe drive roller

[ I
Sagiﬁfﬂé ﬁlg:&fe tz{lkg-uﬁ %ﬁglu'%lg:ﬁgjgg% ('%JFUWF gggebeg Plgct:h#%iﬁ{ to ad%)t a com{emgnt upright

tgniigu Wﬁéherw “fropockehsiag sasibyageesgige {)éh%‘is@ nin
t he webtidnellybe supplf %oﬁMQéﬂth&BQﬁbne&éHio b BRkIEE indBanisa) ﬂn%eneratmg

Ki f
R R L
ks dhe formyef ¢ Higtgn| byake aotiee depingt ratagion m!@hwvlmqi &pgenallyy ére braking
fricHAn G takesheinl\6F a BRI m6O YaRL LS ko iR sﬁﬂﬂfy a4 Rhy/ brm%otor may

b of
TR S b PR s o SeuF g CpoBRY ”?@ﬂ?beaq@ag%a%t%?
whiplerentarygv| vt ot e yrogear  wheel on the notor. 25
Wth |
Oifithéht Qﬁﬁgﬂé}gﬁ:e : %hafﬂé Q.\g%lr %}Jggl v?bldﬁ% }E(reézfg o Qt«lte ?Lxl the apuon of the

free to rotate un

S raller SpteRidrying e wib Brerefien -dreeapd unppniralled mjaﬂon of the supply spool is
ws@bhin ot |cb1ﬁﬂerd€1ﬂtyaf/dﬂ@‘ﬂﬂe ®ide toABat W HowbeRkn ng‘h-spéés Wil fdrRat

E'gﬁ'tg (}t%% dhtyat R aI%th?og ‘f %‘Pﬁ%ﬁpmﬂﬁ"fnﬂ% ?bi gﬁc'iauswérgsults ina
@@elngrm mpqnmtforfthee@b #cdtemme@mnmfed phfelded pish it issfpro high speeds. The
GRS mEAMieh prHSdeay &%ndertroﬁﬁ’oih'll fhroe dgﬁnﬁ the %f&h)f ﬂl@ ﬁ@\;e%llgr system

sity for the meb tQ becone crunpled o

@Wgﬁ\g g fr?fg the sypply; S@(}? glﬂ,éagla:g genepates 4qysipp ig the ﬁ\@b By generating tension
irctbéreghi bsﬁwcqarﬂmsupiﬂ;sspaol amithd deive follérajsted) ik likalih&@ ofygpdr Bfibnpling and,
Bﬁﬁm£ IﬁﬁmP&dkﬂﬁwgﬁégﬁm&P||er system drawi ng the web

fromthe supply spool and, hence, generates tension in
the web. By generating tension in the web between the
supply spool and the drive roller system the

i keli hood of paper crunpling and, ultimately

printer mal function, is reduced. WO 2007/03085&

PCT/ AU2005/ 001377 13 In practice, it has been found

that a relatively small amount of tension in the web

between the supply spool and the drive roller system
is sufficient to mnimze paper crunpling. Typically,
t he
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braki ng mechanismis required to generate about Ito 10

N of tension in the web, optionally about 5 N. In

contrast to the take-up side of the drive rollers
Q@ﬁ@g(ﬁ@g above, it is not critical that thepd©08§iof01377

on ( e supply side is kept absolutely constant.

Smal| variations in tension due to a decreasing radius

of the supply spool can be accompdat ed wi t hout

adversely affecting the operatjon of the feed

nmech anin%mcﬁye 1t 3 ﬁegﬁ folind tﬂ- t@? {ag‘?eg' sggl? A an tsomefxsb‘?n 1xbt§%w1alhbegveen the

pr esent nven Ion |I's speC|
wiseRlyrsesohae the griverselisr systa isswtfisiony wynmlmmm@er cfumptieg: Typically, the
P biakihg fedhfnistd iSRqyke@MigaR e84t ﬂﬂ 1@ Nnﬁﬁbﬁémndﬁ fie REY, iaﬁ‘aﬁsi gbout SN.

p?ﬁséogtragtgg p]b'sgde tﬁgtﬁ‘ ! dé%leq %&%’f (!.l E@a ?\%gt 1? té% ar?trl‘]cglothat the tensmn on
rré@lqmlygma 1s kﬂé abselitely bamsteht. Ssalh panaminl tansipduie td 20de@ehsing radius of the
d fspoB PR B acdoREno ;

o4 A oy R S St
i %% nt ai ned at constant tension in the pr esent

i nvent Thefked Sedhardsnt diehe prekent 1Hﬁnﬁdndﬁp&fﬁc§lb@dﬁ>[eﬁ Y& ué'e% ) ﬁfd§ format
' ﬁnd’ﬂ&lq@:ﬁ éénéb‘? Ia @Jgde\fo%n tlpmlt ov1 (e]d I{awrmég Wg?\m%\t% b‘fﬂﬁ]{fad positioned so

pri nt hea I Ona 0 ne
dfbptyse prigthead printy %tod‘r"Gé e nn@t rmdm being fed panelt f thefeed mehanism.

15 st renk ghiithiegd i %MM&‘ szﬁiSned Eivar@trJa&l Jf ﬁl@ arn@ rI‘(She;S I'l?y “downstream?, it is

O ne' de | ane
Pt B up 0% o R ao P i i S i oo
t Ientiop que[bhpaq;:epp sldﬂcg' the drivewrelters it underwedbatively higtpiesivh (¢/e. 60 N), the
f adhesnd & dptibHa o)s(msxﬁﬂ prdgl; glaltt«h ﬁe Ve Mied der W ?nﬂe Bhe BtecPor any

pr edet er ni ne nce bel ow t he pri Nt hea
dﬁ“§?§f‘§: BV “ﬁ?rf #dhe2En®sdt he print zone is
criti Gheé “priot zome” istdafinad byoayilanp ﬁdjzta‘,bnt (Hﬂabdrillﬂ to)lthe prififBead onto which the

L ance rrom.0.2 tq.1.5
gﬁrﬁ{hgz{d O 0 % ?‘1{0‘@9 %e%ggséypﬁégﬁ%fe c]:oﬁ%nﬂnuglfs O gg rtﬁhglpfug} zgﬁb\%l:gh isata
d’f"ﬁe‘i‘m‘}m"'}i\ﬁ‘ytaﬂf’a P?l%w the printhegd Rhedistanes) ﬂOanaﬂmaqu the print fvee is
Chirisiéah d@@AinGiin dobEpridf quality. Z&ﬁ@p&ﬂéﬁm ehﬁ@d&én't %Jlﬁs%cé i€ ﬁ‘&h b8 to 1.5

r hion in which is
e 4% B e oropighayghof$ P it aspilpedgion i
plistanedné el i g by the Pimhead iemith padlemiseivhinpringguilig whigh is highly
GRfRkbRes the printhead mounted at the base of a
printhead carrier. Typically, the printhead carrier is
in 2 eﬁeﬁ%}y’g‘&ﬁmﬁsﬁd Epriiagiof § printhgad aggembly The Béptheer pseembly typically
icompribed thepeinthead yRotugtetiy tha B3O aptifthead bR TORCA, tﬁé}frmih&ﬁ carrier is in

R t@xrnnﬁ ?Pletalaﬁjaﬁ]e,%ﬂ?c%r ﬁﬁ(&u@t lﬂ&%dhvexgg V\e}n‘é,ta%s%?ﬁﬂq Ze[ctromcs for the

Opt 1 ona
FFirthtahen ‘H°"5°ERW%%IPRW cemiponealst e pagewi dth  pri nt heads
may bepticaspind finthBRl 1@«3&@%& ARy ;ﬁ%@aﬁtExélﬂﬁlas of Qﬁthlﬁgfagemdth

cr.osssref d_ herein. art w de format

print %Sr“éay%?ﬁ SR e pae “&fﬁ% Pt Ppsaredencef heppan

print Ingpeprart Witedorwetprin@s, thepibdsosuppprtedtytalaen id theprial Hhe Mhe web
%lclzl%ﬁres?shﬁ tlﬁ&)la&h la/ﬁi%gthE ?&%E(ﬁf&%&r&g Ecg?s_sélt déémsm %ickl&g k‘o?rg one line of an

m.one [ine o I mage

Frasin tepe 1Bt fitforeEe heprinfeadse Fhﬁpmiéwelsl govapsd by hedistinge from the
btigthedd ®tteplenf rom the printhead to the platen. The

Appl i tha h wi de f t,

pri nt’gﬁrésr)‘xtp 1&%&13553?11@.9 A gg"&ld"%&g ?fmﬁeﬁ (ﬁ?ﬁéé'g;a ape 2
B%‘M‘@th%mh%é ﬁ@émﬁ 315 inghagyin fepgthy, there & aiterdency fonidiedistyncé batween the
t he di stance between the WD 2007/ 030854

PCTI AU2005/ 001377 14 printhead and the platen to vary
across the width of the web. This problemis caused by
two factors.
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Firstly, the printhead carrier, being formed from
metal , experiences bowing (or sagging) in its mddle
portlon due to the effect of gravity in this

\VB%{ﬁBS’JEPd region. This bowing effect is trﬂpﬁgﬁ%ﬁ%m”
to the

print head nounted at the base of the carrier.
Secondly, the platen, being forned fromrelatively
thick 5 netal and/or being supported across its
| engt h, does not experience th same bow ng effect.

T?ﬁm&%@ mgtthe I’? Ciﬁentti\g‘?l % tﬁe%ag o} vgelbsfhxsn C%leglelg %’gieeg by two factors.
s

I nt en Is srra
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feed chanlsmand I.n particular, tae up not or.
Opt i orfREPSALLY: dieavep sispif- W@%ﬁvg&m ot 208 bifHiTfue @S tensio iff thirawed
f genergped W) ticfeddmeschiom b, mlj@lﬂcdldﬁ ehq&memp Mo @pudnaxwﬁepnnmead carrier

t it I

et Pl ORERR o b B R o PE R mthon o
a?Péla‘ﬁHY pasiionpdiindbe pajiyof thy siplasveintlyat thfweb fs |t®81a1ed amgditspnidé. dn
t ehl@ztntaIgh@f tﬁﬂkﬁiﬁ@eﬁn@ﬁt iBthdd &E%ul@d‘ folnl@arPériaRipRAAGA CAfid:. "I%Erefore with the

t ensj oned around the g

7 EORE g e RO e PR ARG B gEAENg oplpted n e
r @ph Tharcedt i fhattatyabstagtisllpl eonstdih distares bitween the pivlicadiand the web is
tiad KI5 Qrinthead
zﬂﬁ%ﬁ%ﬁﬁ% vvegwéV& rrall%tagllg géﬁg%?rggg%\éﬁ?@%ahgpany bow ng
or sagging across the printhead carrier. In a further
ala p &cther abrhea, tp«lﬁesemnveﬂweptbma@ a BoOMbiChSintr, &m@if)ol EdMpriding:
printer, s risin Qor
slidingly ?L g“éﬂ \r/%%(r% ldmag??%cefwnlgagﬂ ?r?h it Sgﬁaplg%%?&’fl%ﬁm and second
;#¢ first and second ends; and a first resiliently
def or mabl e, ki rRRichy defoRBbfe! gﬁﬁ&ﬂg&g @i%m?ekén&au?%{ﬂt&%out said
aboé s&u d spindle; and a conpression mechani sm for
conpressing said gripping ring, 30 wherein
said aX| al 2 @oppssimgcchnisa G5 esallyohabssiox palpsipwig i, sai d
| | [ ' ' LntQ.
ot oo < o U cn o i el 19, G il
SHPRIIEHIB ¢ &ipping en&ﬁ%ﬁ‘f“ﬁ‘é W‘hg%‘?,“fef shefiecqived sppeid spindlent i on
provi OemotherRiped R pr&eii PRésibigovideda Pridtdn bdt@astng: and WO
2007/ 030854 gT?dAU%OOS/ 001377 15 a feed nechanism for
feeding a b6 print nmedia past the printhead, the
feed nechani sm conpri sing:

':!




a supply spool; a take-up spool; and 5 a take-up notor
operatively connected to said take-up spool, wherein
the supply spool and/or the take-up spool is a spoo

W6 260503080 above. An advantage of the presenlICT/AU2005001377
invention is that the gripping ring(s) nmounted on e
spindl e are adapted for gripping engagenent wth an
outer shaft, which is usually the cardboard core of a
roll of print nmedia. Specificglly, the gripping rings

are radi al bYee@XBAREBLRdh TRX) B

engagenent 10 and ther egy m ni m zp%'ﬁtrn%trdlgg’%{r%gg?n&feﬁdethefeed
sprnat s PEPA%e to the roll of print media. Gipping
engagenment is awopilesped; by any suitable grips on the

gripping ri ngs,a%qﬁé&%{ﬁ;{d}l ction grips fornmed from

rubber, plastics i ke; biting grips forned
fromteeth; or adpkswe ﬁ@togmepgveﬂsmometecf tp eaid ekeanpSpoolhen

usteckitetbe sapplpdppgl byd/de ﬂﬁ @ike-uﬁ §pBol QHd sEcFUI Ekgieﬁﬂg apeaent
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videtedifor i lmswhgaggnepwatan uferfshafieivlyich iusually the cardboard core of a roll of
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Whdi@e ﬁ]&r lﬂﬁlg gﬂfyé ert:deﬁl orf:x Qeethr% Qfa\nnr}né Igr?;g go I 1{1 ttf.f)én %efvgsv‘ghen used as a

cruppl i n bet ween t
FEPISPOL WWW@@Q@I@F’S tﬁ‘h@"@ fteetsamtit relimblym tcoumter-gtaBional force

ﬂcuthé ly)ll pBint meich vvﬂaﬁiﬂie tgast 1§1ﬁﬁﬂg ﬂ'e§ly %&ﬂnt@:sro@noiﬁ%}l:ymay be applied to
sent 1 nvention yP

aI S DX L@i‘%\“ﬁ%& gigtog o e E@e?yucﬁmgﬁtsci)tf) onqp qng H‘.‘élgﬁ speal As msptionedpbove, the
éﬁf,prékmg m@orgqusmlél 1ma9:tantem mgh/-@eai’mdea‘mﬁaypnnﬁﬁﬁ ﬂhﬂﬁfnﬁlzmg print

sadih brud dtféen tHa Supldl: be grippingly
en gagﬁlﬂmévfeth gf egglyﬁ%lMtﬂed?%%l@% print media
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e A Ml e
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BBl 8 S6b PGB f ol B SRl o oy epolGaringaigiseye
%fﬁﬂ%@ﬁﬁ?, é‘@ﬂ%’i ﬁmspos)hé‘ttsmednt mw;aucaﬂ vald beb@sdﬁsﬁiimﬁﬁrﬂy @ a supply spool

a pair of gripping rlngs each belng
r adi §b¢ gpmékpamwazbh ﬁluﬁliid of@ipph@ﬂng@&noﬁrﬁe%ﬂﬁ‘&éoh \St608y 1HRfspoot

dohdfri rings
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pindle Thpuse Iof‘ﬂ Rair §f eripping tingradiiapiagedislysnaximizes mﬁmﬂiehbéen the spindle

anmhe)follaﬂprmt fedid. mg@%@eéﬂly'&%o@ﬁnt L&’@iungﬂe %anleg %ﬁ cﬁ Q‘e 1cally used

ly%gfmm W de format printing. Optiona
gripping PHRGs are radi al ly expandable by conpr essi on.

't wPptionily, thegripping rings preawdinily e:tpbxﬂhblabycdaﬁpﬂ'eﬁﬁ)'ﬁllpﬁﬂlfbgfeﬁcﬁl

atﬁgaidgf;%% %:rnia&e?%&ﬁ@g%( &grrl]gz I gé]eaa&?.ﬁs?% 1 a?el(s of a rﬂg g/\én alilq,]t& f:%}xse radial

THREG° f*?ﬁ'gAF@fﬁigJ&Yaﬁh%gr@pmg Gﬁ@latqppﬁqaplmfdrmkd om aresiliently
resiliently WO 2007/ 030854 PCT/ AU20051001377 16
def ormabl e material, such as rubber. The gripping
rings are typically nounted on the spindle in coaxial
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alignnent therewith. Hence, a |ongitudinal conpression
force, acting along the spindle, on the annular

surface of the gripping ring will generally cause
wadbBlosgegpansion of the ring. This conpressllg(gxr,‘g@é(ﬁ?dgl377
conveniently provided by, for exanple, engagenent o

an end-plate with the spindle. 5 Optionally, the
gripping rings are formed froma frictional materi al

for frictional gripping enga nt wwth a roll of

X e
c alighoerttherepish. dlepaece lmgéu%qal qoEPIeggion rfqng:sacamalong the spindle, on the annular
a@M‘f&GJ <|§¥ %%Hﬁﬂuié Wnefreﬁ@ Gau?e radmteﬁﬁﬁs%ln of tﬂ@ﬁ:fghﬂﬂrc‘aﬁﬁ %IQSQn may be

pl enen ri ctl ng en agerren W t
c 8?”6' FoR 1561’”‘(%9%?9 g ierample, ke, "tnﬁaeg gfp"f‘ i Hlar he G sgingler ned
f r om r Qftiveally, tdgripping $ngs @e fokmﬁrftotnya fri@ioml fmtiab forlfididhal gripping
Egage‘ﬁx%&'vﬁtﬂ a?(ﬁldof t ﬂ(@&l& tls gl%ﬁtﬁﬁed%gtfvg ngﬁﬁngcl%baﬂable 1'0}1s of print

fcient traction to mnimze s
t Fedia fypigally bies cardioard gore Mﬂe@mwnﬁ%wﬁ@mww formed ffom a

C mmﬁa&,&ﬁﬁdhlgrd'vitd& agtbﬂnﬁlahﬁ@.ry ﬂ‘id:tfd% §ﬁp mE Q@a@ﬁeﬁt'vﬁtﬂ czﬁ@foﬁ'@ IOptionally,
e

S Lt
nﬁxrngys ﬁs are fo %namég rrgngger,\%% i rﬁsgifnt]:}le e %B]MB(}CT compression and
C (‘:Yh%h grips Péﬁ@w@rﬁ ith swsffviset tractiod iterhiimizexslippagdi ng t he

gri ppi dgliohdnPIheSshool EPride®s Eﬂnﬁf'essﬁnhfecﬁaﬁﬁﬁ lfor @&Eﬂ?&sgﬁﬁge $ridping

the r i nventjon.co hr ust
<§1 @F g‘gﬁeé PRSI BF ablg é%&é?é? Bany dffF?reelH@ef plreempressign gpchanisms,
t Weicls payigiuged for chriprestingind thara tradially bpeijngfi@iippiRg(s). One form of
t 2R S cdoRinglth s res%{x}qnvg{golu@c na”d' e, for providing a

reaction adalns | ate; and a first
gri ppmam?tiewl%ﬁﬁ%séaymm@&w&w iy prdor the prind} at e and
the fiafiit abaiknb@Tice Paifick6@owarddBY @rhtRnd SfRQRBpihdM, B8 hloNMing a reaction
e%g ?( nt tg})]nfd_ﬁhe thrust end-plate with the spindle,
irs hg r|ng is 20 conpressed agai nst the
first adbﬁmmg nsglmﬁla@é beti¥éen thefitgustrendfplatelnad ©p il abutment surface,

a{#ﬂe‘ﬂaﬁ, DTN SRIPIRES S tﬁrla@e&tm%ﬁlgharsbme,\ﬁ@st yﬁgmg ring is
end- pl at e gﬁ&ges with the spindle. Hence,

sTFEBIess agé@%f PuRRiuaCt-0| | or print medi a rece| ved
t her ediis fortnhoé thg spoplpiivagtageonsty dompiagses it vrippid ring uhérXpé ¢dg@-plate
e&%@%ﬁ‘gﬁ{k& éyinﬁllg i oee Qlle spo%f is ersénﬁbtled%tgl g)llbo\( ?lﬁdg glggae rrérc?e?ved thereon,

rUSt en n ot her wor
nibt SFetE Fipsy b@?ﬂhbléwgsmmg&hgﬁg@@pw&ﬂ@ relb@frpa@tu n@yﬁxa by]engagement of
Oﬂhéiﬁfusﬂéﬁd blate.d6 beth&@ Wdrds, Ak vadr 136126{1'@@&&&6 &forrh B s%faiaﬂ: éﬂﬂmn in order

t1p %heve ragxalseéc}')a%sqan(r:]olgltbt%\ég%uisg Ing%la %Fsgﬁ% gxfeg mwwlt&g% a asXembly of the
rewpdasabl y engageable to allow a roll of print msdl a
to be 13t inhst eﬁm-plﬁt@ ¢ tﬁflcfall} @@as%?%&gig%ableQ§ alfomlilblf rug media to be slid

Rel e %%E}I e ep means _ of
e%dag fpindley ?ﬂfiﬂfﬁ?rﬁ%ﬁiﬂfﬂe ﬁfgga%ﬁrpggg*@ﬁéﬁ'ey meg%og threggad engagement,
emgaagéiumg bnga@aymmﬁp-leﬂ@ag@mt, babriet erglieined adk.| Qptiodally; the first end

f

(ﬁr Ust "?@%‘é th?ﬁq%etqe 'S t eﬁ]%e%f b ‘S‘hé%ﬁad/a ggﬂgﬁ%{rgerewltﬂﬁhmded
THRBASEERIE S é‘?vg%twfémecw itpeyides sa@}@@@séemnlge‘e@e desigp/eonstruction and facile
RisQUbEOBhE GBI a Easn@ioits, wiidGkdagal g%ﬁlﬂ&ée@} Ak faHstihePRipping
and facile assenbly of the spool by a screw ng

action, which gradual | y conpresses and expands the

gripping ring. WO 2007/030854 PCT/ AU2005/001377 17

The first abutnment surface nmaybe forned on, for

exanple, a circunferential flange or a collar
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nmounted on the spindle. Optionally, the first abutnent

surface is forned on a collar and the first gripping
ring bears agai nst an annul ar end surface of the

\ﬁgg&ﬁﬁymgptlonally the spool further conprigesaghooso01377
I rst washer positioned between the first gripping

ring 5 and the thrust end-plate. The washer

distributes evenly a conpression force fromthe thrust
end-plate onto the first grlqglng ring. The washer

typi capyl fﬁrs{ ﬁ)’ﬁlﬁl%nt s{}r?aci, r% e%rmgcpo apn ?}%%{)1&%:%8%3%5%1&6 or a collar

annul US nsi ons 0]
f opefed gp Fhf) ‘r?ﬂ“h%e Pptwgallaﬁhe firptabutioent surfacefis fotnked ompeiar ahdiibe first

tﬁﬁwﬁgnmﬁﬁdsQﬁﬁh@nﬁuﬁhﬁﬁhhyﬁgﬂﬁggb§?§ anfannulﬁr

t hrustg rqj ect aving an annulus_ of simlar

di mensi’ g %lsaﬁ e o cﬁ%‘%glﬁiﬁ ﬁﬂnﬁ’gg"é? H'Fﬁ‘%“‘ﬁ’ posttiongd between theyfirss eripping ring
a#d e Arust @ﬂm;;atq Ty washoy distiitiuenevenln a cantpbdssian forde frovh the ikf3€end-plate

fdmltc&h £} g Zndiial A
o i) gipiliting 1RO VAL e fi rsts‘t'hérl pplgr?émnﬁ)llaﬁﬁngh\%ﬁn%ﬁmums

Lession for e onto t
bear da%?“ﬂg”cs ? heamhipsal the st sripRins S g the collan Ferfersiowats thrust
reast-platg topicalt}i caprisepansiuin thﬁfstldglpﬁ)_]efchd'nﬂﬁwﬁg dnRPARS of s‘fduﬂig dlmensmns

{T@ihe Q&uﬁ“ﬁ’t@e"iﬁg v&éﬁgtnﬂ;lpa &lar}r i é.n Ifrﬂg 1grb bnoqomg%?t}%g m }hﬁ first

he spi nd one abov
S |a§"é§ta%°‘l§§’ qanséﬁts f PRI compirgsgon foreaaito tbé ﬁmtgnp;hng g, which
rteats ahinyt mmmmﬁ;mwe IQERIAS, @B Qid1 SR ofttz{’ﬁllék pping
ngBQ§5Egacﬁ1éVr%9when “HBSE ressed 15 si nul taneous ﬁ?
the conpresst on msc ea??ﬁagBSpY‘thPPa“PPglel n a manner
whi ¢ hAp meadioned gbayie,rikasndol ontiswily &fnfpﬁlﬁds a pACKT @fifHina@nYs, eabh6F which is
SM&’ e%ﬁaﬁl@ﬁ}t Jaﬁxf)re&fbﬂ]%ﬂu&ﬁllﬁ ggﬂ:sl Sgﬁ)g{g rl% %ﬁ be com resse

tel SCo al | In_t e i nn haf t
ﬁ‘éﬁu i @VE’%F‘% %@gndﬁ Rbanispigrad epfiopally iropveioner wheyhmelves minimal
ﬁﬁ¢slfomao@mgbﬂ5$spemmymﬁh&b@nﬁip¢ ndl e; at |east one

I ug psn%@p;ha@glemﬁmy QG5 rdget%p% e 2803 econd

the at | east one

§’I’qsa‘i’”f‘?§ﬁ°9d"é&$gﬁ’§@§t S%O@é)mﬂbeﬁﬂmpadly; | ongi t udi nal sl ot

| n t helap bMﬁ@pro;@chﬁ@xG&lﬁl@ o@ﬁdgfdgﬁ'@ﬂl ghr% %%%r%giﬁ’e, the Qﬁéagt o%]lﬁgbemg

ithe s
g]td ﬁ%&%&éga’f eng?ge‘f Réc ﬁ"?“é"é@'fy lopgiudingfslot 5’11]63 Samélé»c ond
g r i pp? saepnd phwtnenuritce chositidnuibae A sdobrd ead ofii@apindlQ i@ providingd B fbaction

hhRsiIRGoRsk HeweRat surface, wherein, upon
I ongltudl(Fal sliding of the inner shaft relative to

the SPFHaf &rrig En%%?f’aﬁél befsep e Algeast angylug gnd txssecond abutment surface,
whangin, epmdehgingiitiahstiting SfehesRROnER RRNJTBME sp?ﬂ&léc @6 oM glifiing ring is

h d
g2 o (e A e T 1

conpreSS|on of the

secondss foym 06&? P@olmrwgiewmmsgm: and ﬂnrafoqua&dl Iexhaﬁsgmaﬂ the second
grippiRg nﬁgﬁjrfléngltu-ﬁhiaﬂiy s@idiﬁém RS I THis QM@Q o'ﬂ@ﬁt&qﬁe%e&ﬁ{)r a

V. n t the second en
émoxra da p{%tei art] fig S%g‘}“?fﬁﬁ%tﬁ}ﬂe spinge. Fng:[ aé)eraqanqm@dgxmq@e goaend end,
ﬁ%’l@ﬁ |°ﬁd=1€epti§melb eonogwizd &t a mcedarymﬁmm Heezmgecddﬂcennact B&t eHd-plates each
tihd theufl oﬂ}ﬁﬂﬂ rﬁk‘alatngedg Elﬁﬁé%&ng& e, et com reﬁlog mae}:h%tsﬁs eaq%&néageously

%llr‘f‘e th 0 prlnt I a nee
AYE? & %‘é‘??l Rfrexrhareing tiseent Tl 9%1?9‘33@@@@1 a)f-reslmnb ows a
Si nplTee jptiedstef & tyridal ENAJIAME tRkpRAJS PR t:hatr BBH its @hds BfotrEHe from the

e S s AL e Y ok

%ﬁ%@?ﬁﬁ%mﬂﬁbn1the spi ndl e. Accordingly, support
nountings may be connected to either end of the inner
shaft for fitting the spool in a printer. WO
20071030854 PCT/ AU2005/ 001377 18
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The engagenent of the lug(s) with their conpl enentary

I ongi tudinal slots in the spindle inhibits rotation

of the inner shaft relative to the spindle. However, a

\?8950%‘3 9L, longitudinal sliding is perm “edpéiiYAMd&/oomw
ongitu |naI slot(s), thereby allow ng conpression of

the second gripping plug by the [lug(s) against the

second abut ment surface. Optionally, the inner shaft

conprises a pair of dianetricgkly 5 opposed lugs, each

bei ng flelefbh et o%@ﬁﬁ@%&h%ﬁ tggﬁ&?e%{s'y\{%(f‘u%ﬂf ﬁ?qts 3 Spindle

| o %ltudlna slot In
}5‘8 Urgfaon gE theinass phatt grlaing ta fhe§@e<ih Hpyevey ¢ festep of lstmtwhhaéshdmg is
apatimitied ey te eipingiiat sldt(@uﬂlbrﬂfy all&iﬁmé ébﬁlpféﬁkim LEBSichd Eﬁ’ﬁpﬁ@ plug by the

9@%@@%@?@% {ang gﬂaﬁm surfo cer%ﬁtg Sl : ggfg%ﬁxp%slgs %lga?r%ggxgmemcally
cPnPesgifues el being sliclumbgeesaged ine kdsmctlve ovmmcnwnfmylm%ﬁrdﬁﬂt slofin the
| $pmhdle@ikh@ially %posmﬁgs%ﬁ&@%a@p&gmmw shiAee adccﬁuo} Oe%ﬁgecﬂsmbuuon

t He_second
§%ﬂh§P%m3%mﬂETﬁ§m§%@%kﬂpﬁwmﬂﬁgﬁ§mﬂﬁhﬁmbears agai nst
t he arfihecoond shitheatsrfgk najke fbingd onﬁr lexniple] a/cucﬁtﬁl&eﬁﬁpﬂﬂnge, a collar

f&ratcﬂt%ﬁaf&éﬁ[m 'ilb fo)ﬁonglbs ;&Ig g&gndvxga:? 1t § ag’e 1§ %o % ngx% erentlal lip at

ége segon g
Skae a‘idé’éth@wﬁi tb@é‘??ﬁ‘rd@lﬁl@ﬁrlqg@ﬁ%?eagﬁmt)ﬁm pringlat sufae of the lip.
ont 0 {Optonaltye the Epdol@ﬁrtlﬁ:pjoﬂ@nd’e& 4¥@eond H%h%ﬁd’k%eciﬁéme&ﬁhé $bcond

t | f

f T T M
FPIoBPEiPging fingy Wheh'épl{:aﬂp takgsrthet forieof weanpularaing having hastinlbs of
IhniRX@RBSio o OF adnlils &%Q&gncgﬁﬂpﬁgé ooy i A9 hlgﬁ%/ i3 %ay, max1mum radial

acq&gveg when the .lu s exert_a conpressi o
RGO 8 AP SHERE 8 may PriEd WS (s P PppFign forco on te
rspaegd washr e, theres, she agandrpsippibding] wifich bl dginakileYip. t he

rel at b}f@on!ilﬁfntﬂé &H@&e@ﬁguﬁﬁa@h&g%fs ?e%e%c%};i% %x%o lon of BPANS shaﬁ relative to

of the inner shaft

&?tSP‘B a|qp9°nalé>h¥h§tﬁleéfoe*g@wpseonemgmébmgagsm@mfmw end-plate with
elregiag endifithe gfindlehSuch RIestBpic Sipelsph ﬁfa?béMaﬁst £dr @)?aufpierbitta rfgﬂiquage

Su tel e ex on
e Rl 5 e B0 Do B U Bl iptgat et
foring s dhe girut @dahu agdnet 4 mavéon @ﬂhalate fix@rietht secondehd of the inner
lsha@l d Ilnkage may be the outer shaft itself being
ur ged Pe thru t end-pl ate against a reaction
end- pTléeyE ?’??'e@e‘f" ey fhes eaowFite adrngtiosrend-plae fixpd &t the yeppa end of the
Tner shyfiowherqimgne etdvd areduter ehaft Faaéitdden the egtiild iS@rgdll agBBeihb RiAction end-

R-5 bnd st du Laner shaf Ly

? wher gl n one eglgteh?us[’%e ut ef&p @sﬂ ?en:aé)géé? V& Shd‘ﬁ’ t{‘eﬁ y causing
FPIPR 8By ged agai nst the reaction end- 25 pl ate by

t he tlamsesd rok Bfbript Bdde niablbélﬁédg&&n @&@éeﬁﬁe it AR 418108 Rdction

He shaf t u5|n e escopi c
Qrfd Fs)g i S'Ir%%&? i;lates cooepex‘ate to lg afntz%efw'% P H)F re% e%g%atg)é the thrust
Ff}ﬁl Wihethe spindle. togethertwit the-tqdsedpiz eapaulsxctnl’caxsecﬁ@clﬁmmﬁg ab@fibnt of the
wll %f ﬁ’mt H;E& a%ﬁlﬁis't ﬁg &ta%n g&% &Elﬁt IL on ;. :%S@(&D]%n& Ian%re\ﬁ@cp ra(alal expans1on

t he_ spool reover engagenent o

&P SFERTE Rt HOPRROU ndl e, together with t he
t el esWimpite ralkes arbs inedia & aptaed nks blbe tbﬁi)ireﬁgh@ﬂl&&@ﬁ’djﬁla@fs simply

L. t
4053, bl s R ML A0 Sy SRS 0 oo

ﬂ&&%ﬁ%ﬁﬂ“%PMQM%ﬁﬁwﬂQﬁMMFﬁﬁmagmﬁmmMﬂ@nﬁd@ﬂmﬁhV%en
the roll of print nmedia is spent or needs to be
renmoved, the thrust end-plate is sinply disengaged,
whi ch rel axes | ongitudinal tension along the spindle.
This relaxation results in contraction of the
gripping plugs and the spent roll of print nedia can
be sinply slid off the spindle. WO 2007/ 030854

PCT/ AU2005/ 001377




10

15

20

25

30

19 Optionally, the reaction end-plate conprises a
connector arm for operatively connecting the spool to
a notor. Qperative connection maybe by, for exanple, a
on the connector arm which inte
\%ﬁ?ﬁm@@&gar wheel on the notor and rotates tﬁ@éﬁ%ﬁs’“m
Usual Iy, the connector arm also conprises a bearing,
allowing free rotation of spool when nounted in a
printer. Likew se, the first nd of the i nner shaft,

whi ch (t)pﬂahaﬁl?' t{lé’re&ﬁ&hteﬁilj Pl@t% ctInEgnpgérgL Qcﬁmgclt 151 %erggavrslly 8Wnﬁcémg the

SE%J]ISt opti1 ona I Se a ear
o BPtoF Opg &Vﬁﬁ@n%@r@%ahx & exapplg, amedrrwhes] on thewcoanector arm,
f whichipfernesipe eith a gaewheslds ﬂﬁhotoﬂéiﬁ%tét&ﬁha@ﬁ&y 'Uéﬁﬁ?f FheSBROor arm

f {iskn

Qigo é&m&qéﬁ%I %%nﬂ%e ast o neeeq%t?(uﬁ’g ] gsé’ pol rwb?‘é’é a@ﬂﬂ%fgrélée@‘i“%’ the first
vvFDcdr? {p ey shafty whichGynigatly mptrudesr@a:gmmsttenctﬁftuelsﬁnm phlRgednally
V\bdnipnid‘h&;eﬁﬁ@,fatloﬁlﬁgjlh@dpbéi tSRR WS AdunteERS i@ ¢ Of the

shaft hmh t the present invention
or ovi d&& %% ?Frafpﬁ‘i epé%%ﬁi“?’%“?ﬂ’d’m"é\deb? PAPL U 4 @rinter sempisingte d
nechamrglmllﬁ'oxpaﬁ@bidsla@aadv\eb of print media past said

print hegsl on% @*anc{etexglgasaﬂfFéﬁ e*bf‘erun&lgkés h r sing: 15 a

u‘?%{% t ake- bed above; and
R ené%e‘ﬁ‘ﬁ‘f r‘hec%@ﬁ‘?ff PV% &shef rdiallt expendsnt et phrtoathe shafd.
Spoo| . Inlamtigr isple’cf, the presesififvehtion pRMIIR -GB8R colprigig! | ON

provi des a&:gﬂ Qg f printing conprising the steps of:
(i) feeding a we ot print nmedia froma supply spool

to a radi atfegd @%b?aﬁ@ef@t feedivg 2 witDofppintspdio bast saldiptisthead, said feed
ShethdnisaRe@ptEiny: Printing onto said print nedia, thereby
providing a printe roII of print nedia wound onto
said radial ly &XFRNIB®St ake-up spool; (ii) radially
contracting saladakb-ak@oolras&pmbédabmeanari nting is
conpl eted; and r| nt roll

a(telkle haﬁstgll’@gl‘la@ly%(g}% o 4P spo alp

print media from sa Facts
spool 1 afErtheraspagtihp B‘iesea*s}’b‘@ﬁm P{OWéeSprn@@eﬁ of priptingebimising the steps of:
provi des ainet Iﬁ@dﬂ@“ Wbl of Bririt Hl@dl@ﬂﬁgﬁ sppIp Q)ool(tblradml%]y expanded take-
P o e ool BB oo b b ity ioineoriadrol o pro
é‘&fi‘a W°‘F“éé’élt° ﬁ*’é‘éﬁéﬂlymae@d}mk&sp wgol a supply spool; 30 a
radi al |y expandaguy &K@aﬁcﬁr& s&@%ﬂé—up s%g(q o@ce % ?ox{m tc%r and
oper ati vel y.. connect ed %(? %if )
feeding a (é%b Eoypg yid Pﬁ'ﬁ faﬂf’?mﬁ% acﬁmlﬂrraﬁm&qomracteétake-up
aeood radi al |y expanded take-up spool whi | st
si mul {3k melausm

1} %b%t ‘::g:éehngv Qtlial# ro%% zgetho othp Cqmprising:

sai d printhead; y CONtTAC
spool Wonc @9yt F’ﬂPP ¢ conpl eted; and

(ii) providing a feed mechanism for feeding a web of print media past said printhead, said
feed mechanism comprising:

a supply spool;
a radially expanded take-up spool; and
a take-up motor operatively connected to said take-up spool;
(i)  feeding a web of print media from said supply spool to said radially expanded take-up
spool whilst simultaneously printing onto said print media using said printhead;

(iv)  radially contracting said take-up spool once printing is completed; and
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WO 2007/ 030854 PCT/ AU2005/ 001377 20 (v) renoving said
print media fromsaid radially contracted take-up
spool . The spool of the present invention

ously allows facile renoval of a we
‘9{S¥er|<z’;1b?§3 wound t hereon by having a radiall yltm%moos,001377
expandabl e shaft. Before winding a material onto the
spool, the shaft is radially expanded thereby
increasing its dianeter. Oncejhe material has been

wound @nto retnﬁemésaﬁﬂﬂﬁtl medIa%m%!ﬁa;atha éyscoﬁé%ée&‘ aic%up sgool

contra ted t hereéeby ecreasu@g
wound f%’PII 04 fhe P’i‘?ﬁf“t‘\'ﬂ"éﬁ“ﬁ’g 2 aﬂe@lS’éﬂl%IfVﬂ? remgieal @f@r“@b of material

dveumsd thereoretfytheving dredigily atgandatle sHa Hefdrbibd@hd HmARHAL Jn%QEe%gooI the

r i s ) bbb D R e i Bps g ono the
sthaflt the shathis radially @ntraph«éthwehnﬂdcrmwa didmete©)Sincothawbupd mhtagal

Slhﬂﬁtﬁms ifs r@APEP AR b&e &15195131‘ afdr adkBlainys &%&eﬁ&%&ﬁacted the result is that
10 ex anded configurati

nf i qur 0 a. rad

AR R Y L PR i BP A0 AR aRYeHERs o sal estve o
r@ﬁwamﬂ?m@mmtracted configuration. Resilient biasing
of th@pﬁc‘ﬂﬁﬁ}I thg%ﬁ% eﬁfaﬁ&a@l\é%gm %ac@a’ﬁ? E&B%cﬁe% %‘T%?r?uo%ttol aorgdially

of tge shaft materi a Accor

oPPIoErLePHEpnnnthesbel brinegesilisatly braeqﬁttowms éheiradially enntrivted sonfiguration.

Resitibnt bladmgmf thi: shaRt By b aCkibved Egmppdabxﬂlsetsbls&on Std ngIﬁJ:Agéﬁal
an r elL.ng

t anders

%?%%2%2 15 AL R RN P 5B, SRR o
tPa@ﬁ?ﬁlonally each of the expanders radially

expan d@ndnﬁll%r lh@ﬁi@&(ébﬂlﬁ{'ﬁeswgexpﬁtﬁ@s Qﬁbhgf( ﬁ&?b%géléasabiﬁf% %geable

tral
g reseec 1ve encg ?)%tba gﬁ%eéptﬁggny,teeﬁ élec{il Wrﬁ E@Q:Eggxﬁ I&%}agy exppndijsapspective end
E?E!PJ‘I ofjtael Shaﬁéltl a tybieal Elogate nithfly thgitentrss re@ibe mﬁ;&éﬂnﬁh kejatively unexpanded by

Qﬁ%ﬂﬁ@ Eigthderd HMM&Q pro'Jﬁ%1 Fihde Al ﬁ%}g J,nli o 5 % i:LﬂngépancIed, a wound

gﬁltu |naII¥ once t hese e
Apl cagibitidentt lengitglpally aroe crsirogme iy pesnerdially cohirrcted by
m‘m&lloﬂfe expindérs. Iﬁ]ﬂ?]ctﬂ%g 8 %&Sﬁfe&sia@l t& &@aﬂtiletxdiﬁﬁ i kAife 16428 of the
e n. order to achieve
?ﬂ (Zrdrrgornbg%gie%c’flérteﬁe aﬁ%ﬁ"ﬁ&% D&I‘T € Optional ly, the
shaf t Optionglly] theyhafhis HolloWandhpenatders takethefotnnef ekmnder pifigs releasably

eﬂ@@gbﬁﬂ@fn eldh¥BkSof 'iiﬁlsﬁa?tsﬁ&l:é/ m thb A sﬁi?é ﬁvehﬁbn,e(ﬁgﬁbllg\p gnd% bt the shaft

formof the Invention,

\tl}f %%(ﬁ §e1%fa%]tyﬁeé>elglﬂ%ﬁhf expander plugs. Jhe gxpgnderpligs are usually rigid relative
mh@ésfa&wl tyat ingeetivn of thepltgh tn teedpiiond edds pﬁthmaﬂ ukge ﬂﬁw&%&lmg end
i I aft .s
AP bRl ks obidude T bl e b SR B8 ety
SHGER of prore gigid é%ﬂﬂ dhem e ghefl nptsrigleqy bywimply havingre acbatad thigkness than
the Slaftciatrigl (ot e:@mpla,tal iR Galled hﬁloﬁr' stéﬂ%hdiﬁﬂayl%@ ra@ﬁﬁjjeexpanded by a thick-

t.h
(vﬁ eﬁhbﬁé@«] %éﬁl u%l I a?s%h#%etcléﬁ g&avm%a], “’é‘g‘eﬁ‘ﬁ?ﬁfeg/ Sﬁgﬁﬁisr%plamed
ebogﬁr ééﬁtoéb’ np‘mse:w ﬁeesceanﬂ Fedially anieed whied of treashasy; thaping(Fasually take the

foxa bRtigivel sidaiskoval | ed hol | ow steel shaft maybe

radl anded_ b thick- walled hol |l ow st eel | u
%P&é%aﬁy’ e candepbluglaare fidqtigeytiviediin Heshaft Fjptionssiting provides a facile
Glem‘meélamsnﬁonﬂleplug(s) @ptiohallyBhlugsE)vetapetet td &Ssid fchon-fitting

T L TR i TR Ay—

W@|e%@|%f§he§w&l(he§@la%ofr paparsion §u the sheft ie desermited by the widest
plug(s) are friction-fitted in the shaft.
Friction-fitting provides a facile release nechanism
for the plug(s). Optionally, the plugs(s) are tapered
to assist friction-fitting engagenent and for urging
the shaft into a radially expanded configuration as

the plug(s) are inserted
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into each end of the shaft. The anmpunt of radi al
expansion in the shaft is determ ned by the w dest WO
2007/ 030854 PCT/ AU2005/ 001377 21 di aneter of each
WhYeokesal |y, the degree of radial expansi ogy, U2005/001377
necessary at each end of the shaft to achieve tacile
renoval of a wound material is |less than about 10 mm
and typically about 2 mm Hence, the w dest dianeter

of each plug is selected approgriately and tapered to

aHiaﬁWerf o@Edcﬁ flug. (‘J§Lﬁfl§ 'tl@ 'aegrée B Esl e}lgijsagsﬁ] 0. ;g%gry at eac%tend of the shaft to

uir g
¢ St iyl S il o et 0 ity o
p ngg:@,g};e widest dirttetepoffehch pyg 1sfsﬂ€cteg hkb;ﬂipﬂﬂelﬁaﬂ&%ex@é to 'mctvsefééﬂ@ knsertion

e
of B0 A DR8P e Ml SR Sl T o ey o
tH&end-plate lies fl ush agai nst the end of the

shaf t , Ogtiofally, i@ p&g{s}lﬁ(ﬂxﬂl@ahﬁ@é %Y‘k\ﬁcbng a"me%'af ﬁnﬂ%aﬂlvngxgd n%o the spool.

i aneter of e en
s Bt B Sy b epheng g oarndf eyeo t@w@.—nbte e
oftushragaingithelenduefitiedhainoonidds flangs thpodth, wHeothe ﬂx@i@ms@aed infhe shaft. The
Wighfetdr @ftH@Jnd-Efaie@ﬁduﬂnge aﬁ’cﬁllé %a%énpclp% volgme & taterial wound onto

%) ‘ﬂalll"}f/ as a dj aneter o
C% §ramplydn wide fopmaf printing 4P81Wgﬁ1qﬂ§j dhersad- P1§P typlcallY h® a diameter of
| fomyd oddemal slit optionally extends al ong the entire

L??g: r@)pﬂgnaﬁ}hﬁﬂ Flﬂﬁ%&sfa n%tuIEmSlagt.e ’g %&1@ %o%g?naltlwtends along the

sﬂ‘f‘éﬂet‘eng%%# #fbrnd Bsssevetakfinctisns Finstby it pllowy Saciderredial B@eﬂstoﬁ df the shaft
[ Wheﬂ,éf(irl&x exﬁﬁﬁ&rpﬂl@/are ih@:ﬁed%ﬁ bdch &Ml @\’:\ﬁldl?/ tﬁ\:e& sz a web of material

ﬁsreé:uﬁll% % g e&) b 88? q g&ﬁoggtfl Ca pci fgbaéigﬁfve faﬁ%oqﬂ}ewge Bgylmply inserting
& 1??6109 edep sféhet wqbgnsxdathb g aidrotating (e sibl, the ere\&h bé mhlql;%e&m to the

Fsbdol bﬁﬂéjm&ﬁhﬁ%ﬁb@;ggghl%n §ﬁqa:|$ltuc§:ﬂ WER G} wkl)f% ! r%lce o% e)éveb in

dt he onal
ggl% c&ﬁers\fn < r’tsﬂﬁﬂ?sﬂgﬁ ovgaag@g @’qcthqwﬁlg agdirst 1ts9ﬁ Qxhurg; security with the
shaff ace of the web in contact therewt h Thereafter,

succe f th i.tself
308 BE Ll L 050 i o
g%ﬁg%gy qg*f—a{n@@gp@qq dpiserted inrileel slils By tself-gligning’, it ismecantetiat thé material
Rt @edlAbvetlsy, agdbst 8RB Shenli: sﬁ&fﬁ%tate? ﬁﬂﬁpfhan &é\%ﬁg @Rlohdirection as the roll

e R o o A —
donerd yayde etrehcéycmhq Shenlstft apd, sahdntivda@ ibotd) the Spader phzk ﬁ;ﬁﬁ&mpnse

Elﬁtﬁlkl@ﬂanﬁé'&aﬁ ca?.&%eﬁ%e'%b Qirlfategiglhh%e; Ijel%]\i y sgalﬁyld{h%%fthe shaft

ugd e buj | on
P il il rromressh HagAC) SidpeibiNeiaslong b lenkth ayesat. Such
stilgblpmowmble eisninfersntibl Gingé(¥)ena§ B@;fohuéﬂé&i to gaile 18 WU @Bflrial onto the
Q%ngﬁﬂ!xal%[ﬁ@%ﬂgf%u eggs rise 25 suitable
&l

| anges. Enaterial has a
r el atPriienally. hogknander plugts) dicrolivsi @nhhatrineasm adrtesponidig Wit and

ﬂﬁb&b&pﬁ!ﬂ Ml&n@nﬁhﬁ&mﬁ ik ek 4 adt/a!nﬁg&ﬁ {2y sgtslh E}g pﬂ%s%s %?t the web of

e | h of the s
‘g% Ta“ bee %lrtr? E‘F %"ﬁg fr’]’gfrg 1fs pofiieiened thesshy alewing b mpterinbie hp gush
W@Wt veelbendfof trethedt. iHahceahd pugtstie advaR@@busHdvdid¥liead space” at

dabH dnliBf thd P&l Ng and/ or during subsequent printing.
Optionally, the expander plug(s) are holl ow, each

having a slit corresponding with and 30 alignable with
the longitudinal slit in the shaft An advantage of
this slit in the plug(s) is that the web of nateri al
can be secured to the shaft along its entire | ength,
thereby allowing the material to lie flush against

fl anges at each end of the shaft. Hence, the plug
slits advantageously avoid "dead space" at
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each end of the spool. WO 2007/ 030854
PCT/ AU2005/ 001377 22 Optionally, the shaft and the
expander plugs(s) conprise conplenentary gui des for

Welpl) their respective slits. The option
ﬁéﬁ%h’g&%ﬁ ug(s) into a suitably aligned ori eﬁétg??&gﬁﬁ(lﬁ)#w
the shaft. Furthernore, the guides are optionally
configured to minimze rotational novenent of the
plug(s) relative to the shaft The gui des may take

the fo I .

f oat ur 20kt tﬂ%ﬁ%‘%%e%m&ﬁp“?gﬁ@*%mansel‘oneﬁf?af?tgwgwdﬁsﬁ«g signing
h&ier sipestivasits 4 PFPmﬂ Bifetley g plug@ekinto f suithlely pisoeg(osi¥ntatidiia the shat.
s ﬁﬁlﬂiem&fe thB guiqes & Gﬁﬁondlﬁ\é&ﬁkﬁrmo boSniE SR f G Iﬂov@mén@gt‘?he%g(s)

s nt er. take-up sp
pe?a%ve Y 33 & alf g‘ rt?ﬁlgu S?’lnﬁ"?' %E tg‘f—i \’/fag gxf‘ﬂ%le@%ﬂ?mﬁfarytsﬂéa"e features
p fe& emveff) 1y e toneyunfeg ofttie hokwcshatieand g outerspifice afttheqlug(s).

wher e ’ﬁﬁ%do?of k@%@k&&n@ﬁ%n@%&@gﬂﬁ&a& ug@g&’gp lﬂqgmﬂ?rt ek %vferably a

IS deswoi I's used
| erauppsp? tn&wxde&“gm*a@ggn{er &qgeveb}h@ﬂ@p% f;l19 pisFra) m‘@;gp)a LY ‘pe used in any
Wegplicatipnt winreeddily loadiignd Gifoading. OF aﬁﬂﬂﬁtﬁﬁdt@fal 1§lﬂd§irefd0When the spool is used

h
Opseartﬁcte ¥ ?ﬂoXl i 9@'&?&9 tak 148t (gne gpresfg'%o? o Lo )oegcgaélx &1@} %)e%{]ngyécgppnse a

Operative conn
WHERSCopHmfpropergively é‘tné?ctl@s the spoh Fwakenrp @otee Slperstivaicorinection may be

geafor \Maﬁlﬁﬂe a @ﬁr Whet mﬁ&fonneétm Unfth BerhQiBes SRAQ Eear A B the motor
inlglrl]q% é ersr onnect the ool .to a notor

er egé’ 5?5%%{? Bftes °6 9 SpRY o3 pates il bpeadily
B?W@Fﬂtwéb@ﬁllﬁtpeann of Draw ngs A specific formof the
invention will now be described in detail, wth

reference to the follow ng drawings, in which: Figure
1@% view of a wide format printer
accor di spgslﬁc(fomhﬁ thie Mwexttion ®1i; now lbé @séredin U&aif witkHe WA to the
P& ‘{ﬁ@ﬂ}'chof a wde format printer; 20 Figure 3
|sasce ic srde view of a printhead and feed

nec ha AT iy PeRPestivhevigwnt Aravide foringt penter acqsidingrtethe invepticn;

per s p@ihte2eis bea?faerip@&w@ﬁ@@ Bf aavﬁgézf&@ia N@inlep t he

i nventi on su ort ed etvve tin ‘its first

and seEoNd EHEmaEss éfg r"bew g@?ﬂ?@mm farn vifle foypat printer;
spool Fmérm:h pegpactvetvirey df fw epmbli atm:rdm/g té the tnRentibdwupgited between
mmﬁa&% fils SR YeLhd eRddpport ed by a nmounting at its

second. end; 25 Figure 6 is a side view of the first
end o lgt‘rﬁél%e’ﬁm" Ve vie o the apog! apeprdingiethe juention, witly the fyrugtfend-plate
trbmovbd;supmrteehgdamblﬁ:hﬁgatﬁs@wheeﬁa is a side view of the

f to th t
[S:egarglggthGN(%sm%U%w%P&ghrs g?frthelsglgcgdﬁd eﬁdl g;le?hleon

spi ndFigure & s prisppgiive viey of the dirusi aépioieew of the second

end oFighd @ isaRId8 kR o¥thi &c&nﬁ @nd%@ e %oﬁ@éoflﬂdgqg thb {n0GsEH?d
30 segond washer. re s a perspect|ve

vi ew OFUFRE % ﬁgeﬁﬁ%ﬁﬁﬁqﬂdﬁ@é’gfb&?ﬂﬁu% #dt he i nventi on;
Fi gur Elgqrﬁlﬁlsaadqaequfehdsmedmdeﬂvh@épmﬁhenthakeecmm gﬁp;ﬁﬁgnng and

6o WsiDreldvdihe invention; Figure 13 is a
perspective view of an expander plug;

Figure 11 is a perspective view of the take-up spool according to the invention;
Figure 12 is a perspective view of the take-up spool according to the invention;

Figure 13 is a perspective view of an expander plug;
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WD 2007/ 030854 PCT/ AU2005/ 001377 23 Figure 14 is a
side view of the expander plug shown in Figure 13.
Figure 15 is a schematic side view of a feed nmechani sm

‘3{339&%@% to the invention with a printhead@sseboizr

ure is a schematic view of the take-up spool,
take-up notor, take-up control systemand 5 encoder;
Figure 17 is a schematic side view of the drive roller
system and print head assenbly and Fi gure 18 is a

sche ]

(o P gy %‘z‘)”%f‘?%fe&%ﬁ@"%m?%hﬁ?%ﬁ%. Foni 10
Ref er Flspg 13152 Fﬁhgtmﬁe side wqm@raéeerl gechadymacaordipgfie tedrvamtion with a
thﬁ&ﬁ@$&mgpnpr|5|ng a frame 2, which supports a

rint_ge Su 00 a take-up 0
p Th Slg%fg 5€1sys@ss Vfo‘ef%‘k%‘gkef‘ﬂép@gfa% "B mgor 'ﬁ‘ferf’(?l"ﬁn"é’l system and
nmmered between a pair of end nmountings 7 and 8,

whi ChF%[u@ 1PRG Ehhmegaé "y &xhetcﬂee Joﬁég{;@tea anéﬂt}smééamm and

spool otates relative to the frane virtue o
bear i ﬁ’@%re(vﬁ’ét“S‘%‘ﬂ&ﬂﬁfld?‘ﬁ“”féheé’ﬁam‘ﬁéﬂﬁ%?‘?%s 7 and 8. The

supply spool 4 is p05|t|oned 15 relatively proximal to

tﬂl; 119<fr5es gn g)'fa ctm Jols egr to mnimze the risk of
medi a (not shown) nay

be coRefemipgin lgyrelldbm’e shomn @ wdqéorsletrppmyr Ispopising afipme avhich
ts Brts d %Qb&‘ﬂa%x@pl?i%%rfaﬁd 2taRdéh sgodi Ber e | st a fhow? a

r.n r C Il or Struct ure,
Loz, T G e o s ind R bRap oo of s ousiogs 7
pnrd hmhsh are Q@Hsupﬁ"dmd batbalfraveChEirisenply5p®1 € ®ies refatize ta the frame 2 by

f
4k 1o e et S Sl

jrelatiyely a@mld? fhe pring fr@tne Brif ?rfiﬁé%amw ﬂmslé plorep gmalpw Rqlls of print
@fedia (dot hikn) niafi Be ehBienithlly 1@ged datoitife styidth sbbbl Obigthe er. Pr i Nt

%{%fégwgg:’ Ia%:?egtl a].Ithethgg isa %ngg 9 do %%T Sty IBFgc}gmlpgﬂm&%su{)p%g Structure

arrows on IC

% ahige mpqrts # Fred mechehismelOh emll aprinth@g I%WfP@IW@S% U@Frlompprises a
SRes] of kR koflers 14 @bedﬁg éjﬁéb\bﬁpﬂr{t) hb&s l(fS rin@%ad fw The printhead

ufi5p bepeuha e C i St Bronl %alg QPt%‘B%YS‘?% DS Bt rea roush

it lzors adjedent igpriothead 040 Thendirelition ofifired dsshovan Hyedowsmntitizeveb 105.
d r ' v eFl%tQ'j: !’: erowgé nEYe%eﬁm;hl Qqu m {ﬂgﬁ"%{e 104 %orﬁ s1ln§£ sr\t?%;@ Eﬂ%@ assembly

nmprises an up drive
30, 8 Gvmisslersvaipe Osbo ealecPF 4 2 espoal 109, The mitleod essebly
hed doehpfisesla hpﬁly\s‘pem 1dab widfa @ &eb TS dtpnﬂt fikdi& fwhibd {3 fain6ltht Bedve roller

li’%‘?%rm% dfli)e \(J ro?lerfs&ﬁe pgﬂitcor{x%nses t he erdr g}ér% L 2'1(5 & 'E;Xt?ghtegéggement
with & lowoeseiverollar 81, b E}tbeing fvd bqtﬂ«:e thepprepdiy rolledi 10 and the lower
Vavd r@llé? lﬁolt‘r&ﬁ the @RRLEIRE sybBE 16728 ivaiis 8&&‘& Welthedd 04, over the idle
(2@ ﬁg’l ;eed mechani sm 103. The 30 supply spool
55k takegpiPOl1% to a braking motor 112,
whi ¢ thoos/mders c@&ﬁld&lf@ﬂmgeftﬁmebeomﬂughgmﬁﬁdaﬁee&msm 103. The

I ' T v
%@g% i%g?s@%d‘% gonl}l%ﬁeg }:oj\}?aé&% nB)to‘ij 512 gﬁ&l \/;Ir&yl&ega J'egil}vg Bree and
et tersipninihe Hed 108 ik maip m%n&fewv igthe foed mehgpistp YRt provided by a
dﬁ*e\tﬁmdrﬂﬂj Rfinedtddlto the Towe Ve Foltbd 1910 ThiMotwbr diiR@roli? REY, in combination

b5 s SRl ISR S el S

ﬂ@ﬂ aba constant rate
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WD 20071030854 PCT/ AU2005/ 001377 24 A take-up notor
114 is connected to the take-up spool 109. The
conmbi nation of the braking notor 112, the drive notor

e take-up notor 114 maintains consy@fhu2005/001377
'%é%gﬁ@%ﬁ%g the web 105 during printing. The

mai nt enance of constant tension in the web 105 is
particularly inportant in high- speed printing in
order to avoid paper crunpling,and/or poor print

qual it Xtaké u{ﬁgt?xr lrlh R t?ugctéfilt(gllﬂé SEC- d; gcpo‘ij 10@ 'Iéﬁelgg“ rb?qoah?noqf the braking

shown t pl'y "spool conpri sin

s PIoHF H&} ‘9@ i‘fé’é &olpr HG apd theeke-ugfmojor ﬂmmm@nsaor(smengmme web 105

']ljhﬁ;mg phﬁlﬁk Hh?&ﬁnth@&ce%f dnkead: teﬁsl h ﬂl%gwaﬁﬂb f& pgﬁ&@a@l? I}]mp%ﬂglt in high-
w th.a first mpunt ed on t he

s %ﬁeﬁdo‘f nélg%ﬁm PAS 3V 'gtp ar%ﬁ‘ﬁ“‘%ﬂ ?:°8ﬁ}€fm§‘#‘ialﬂﬁﬁl ng ring

119 noReferdnt toFigtreset angd Boitreds shbwm the supplg epocll cemptising A €pindle 115 for

g Elidﬁ@ly‘i‘é]:exﬁrin groll %@&n@ﬁgdlél(;oc%lsll?&ﬁ% r pﬁhlle Y ISCP%(P‘ZH%W 18 and a second

print
fng|a second gripping

e core.of aro
eI At %@&@%@n%l 1§ minion e e e Gy
quLHiHQ mowntaifon tHe@pigidié 49 fhie B@oﬂdl efid) S‘hé%r@@ﬁg ﬁﬂg@ M8iabd 019 are radially

g

Eﬁp&gw%ﬁ?{%&? Iﬁ%g%% iwggﬁ'ott nﬁt ? ot ? Je?}vg%nrtlemglaﬁe 115,
algialerpanyion Rt the eypringsinercgss e jntqerippingreneeesment witlf te inger walls of the
agikd. Ng on their annul ar end surfaces. Hence, the

i ppi 1 9 | | dable_b
2 oL ebbl Fpgis Bl feired aghivhedond g Fhdb R R by
W@?ﬁ@iogﬁfmcwgrﬂ Breir a6Redné urfarey. HeoceFthg gtippinGrings MESaRd 119 are
SNy eklljhﬁdaﬁnle b$h c&ﬁiﬁ’es&gnﬁfox@é cki 0?1 b qlngitu%t L@ (Slmgblj e s{nnﬁlg' f1s.

end tg,8 gg hr ea ort|
threa fff"&?g FLaBTSS ﬁ’ﬁreéﬁ sheirm fag ﬁrétr‘?ﬁd 16 af the spingle 1 5. Ghjs first end the
Apindlasassitipwaded pomosumﬁhrzadedmecewmga&mu@ mp&keanemlg’&ée 7). As shown

GR @‘I&Eﬂg? |et§e !?rugt I@ﬁdgﬁgtli % chﬁqgﬁsgs ﬂrBsrtE_nL%I%Q]tﬁch%n g%erpggl ofa cyImdncal stub
c%y ECURFER B4 desa widy dirpygeferempial thpgedﬁéatmjend Vithich forfagtherbody, bifthe thrust

haadyplarfi21. Aetht bhatSid, the Rl ?.ba&s% t&@elmg Ahulmfﬁfa@é fh?fzﬁ 8R9ded bore 125
1.N ar _surrtace
v e Bt 3 175 onate iy e e e s o e thraded

chorifon dadrof the spiskte Hlhat the thrust end-plate can be
S cr eVVﬁGtm‘ﬂﬁlrg% Itlaﬁe 8, laﬁe%ﬁﬁiﬁag surﬁ&r et %rs}%%}aﬁé 4‘1%8 §£}sggatuﬁt an
ace o

gure , one annu
‘g*‘iff) &p‘JPW@d PR wﬂﬂéﬁ i é%ﬁf%er ayalprrutfacy pf thesfseleripping ring 118 is
sldnaéeatﬁdirét ovashencl 20 A saheifrbst ad- pla?eﬁlzl Eh&emdlmb ttﬂﬁﬂé&h@rpomon 120, a

t
AR B "ol B BRURS o s AR e v
42t &hich %mnourg%@gww@aawr wpqeuoéﬂ:e mwnpangz@g 118. A reaction force R

GRS 5Y %El cd‘ll?lf 1;26 atfd thib/4cBQ8aidstiBe Stk th!xﬁx%ﬂﬁf@#fﬁ:@ Bitt%é‘ﬁrst gnllgpmg ring
ce al ns e I rs wash

T o o 1 e

dfe firsh eritoing sing HiBiigxoinpgssed ang cabidguently radialtyt dxpunds or ce R

IS prRyHgto l?iéuxte@eat #Q Léc@r[d e&%fiﬂ %gflg stﬂl)&n ﬁclﬁn%r s%% ug‘?e!lescoplcally

t he otﬁgr annul ar surface o
fasgeed ik the sptpdis 115 SThe fmer shafidAs base pwf@@pae@p@y praieé 11139129 (only
emghgesin Fgtra 8), haich prbjﬁit rﬁﬁﬂy Subler@ffrobd 1Be iRk ek, %a&llhﬁg 129is

iolﬂ #g}‘edin%}g; @éélf 11 1n a g;)(ec fve ggmplc 3 m:) A ezq% ﬁ%ﬁﬁthf ﬁ}mig}edllﬁ @ second

8, at the second end 117 there is shown an inner shaft
128 telescopically engaged with the spindle 115. The
i nner shaft 128 has a pair of dianetrically opposed
lugs 129 (only one shown in Figure 8), which project
radially outwards fromthe inner shaft. Each lug 129
is longitudinally slidingly engaged in a respective
conpl enmentary slot 130 in the spindle 115. A second
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WD 2007/ 030854 PCT/ AU2005/ 001377 25 abutnment surface
is provided by the annul ar surface of a
circunferential |ip 131 at the second end of the

15. One annul ar surface of the sec
/AU2005/001377
&83@249%9%“ ng 119 bears against the lip 131. e ot her

annul ar surface of the second gripping ring 119 is
adj acent a second washer 132. As the inner shaft 128
5 telescopically expands fromyhe spindle 115, a

Cmeﬁﬁféa@ls fpz%(u@& I:P%?lﬁ[nﬁ.\ﬁé SlL’fQ(% o4 FRudferen@IR g%ﬂ’»z & tBeQ%cond end of

second washer Inturn, urges a
Bl %%rface of the second gripping ring 119. A

r eact iOna afnolrwrtiRE of the 26N gﬁi@ﬁlxg Byg I1b %edrd a%algé aae apest ’fﬂe%ther

t her he second
or ?’%ﬁ"?‘?cftﬁhg s eoiite PRI € o080 IE5aq et i ffppacesham 123
stﬁlaﬁct’l’lcfg%ext’@ld%@%ibﬁ émﬁdleyl 18 % pemmissién forre Fheges e Gipel129@pdnst the

1sbobn@vashdt@ 3% Phids) |@tm;]alv§ges bP&sSE Rt %lf'ffog RE l%gse&lnﬁ glaégh% Rsng 119. A

t di
g TR B g o5 B B M Sk oo o g3 et o second
fanamgennzaw iTBe egukt éscthdt @hénhie: mﬁf:shﬁlﬂlz-xlﬁdesco];iﬂllycbﬁpahhbﬁrom the second
n tha .
| R €17 @!ﬂ@@;ﬁadﬂﬁ% afe's QI d éé%g[l%nn%tl 194 215 cottipress 29 ag’(fcggsgﬂt‘?gtb' ragfially

when.a roll of print ne
teﬁ%m%gpl ndl e 115, one end of the roll w II bear agai nst

: ; e fAastgen ;f«ﬂglﬁli h fb@cnb@éiﬁtplafbrl 3331'1H-itng Qltﬂﬁigg ggﬁg’?xe@%dtfa@s@cond end
. 1S S e ) en

T e 0k 5y e 00 oS R Vi AL ofapare o showe) i

57ce1fnhié>n iths| spmdlg} lﬁc@e etideof thoFdll wilkbear aphidst thie fligze 1t 34 dnStieirédgtion end-

fpﬁfeqe?: IAS tHeﬁlﬂﬁbSéHdeta?eQZI 2 s&rg@edfolntéﬁlg Birstehid 194) ltf {hﬁge 123 thrusts against
eaﬁltell on her eby causi ng escopi c

ex panseln%ﬂ mr? ﬁ@c‘? tﬁﬁ’fé’ sé'f% fhis it%"t”?& fgree #iraosgfied il tee flange 134 on
HeSeactiph endaplase HA3) therehy wintsing &lebdogit edparision g thdiphed Shatt |12139¥om the spindle

g i T@e{j&erllin%s%nsq}éﬁ ?%[F Fﬁi%?@ gin%s Q?ganﬁ g Ebsaer% u i gelss%% \%ﬂf coFsgquethy

F Rt desh hee relint, ﬁalllt@leili Gotshevr) nﬁeeqehpwme spindle plSanéthe thrust
diRliplits123 dysereell cafdtie frdl end 116 Bifor Gy ﬂ;pl-}@p&q adsQfifH. 2 supply

fS g?o ! ‘gﬂ%&g@}x}é}]%sséembl us g%s%?eﬁl%%g%mﬂ SEaoLY 2¢ {)nglvjq%%fhp roll of print
gedipind the spqebdife t thqmdmll’yexmp@d leripbing rings 118 endriagifrigtidnylly gripping the

ﬁmaammtt@%rsmmoﬁ bfwﬁnﬂehé ok frictionally

grlppé t .|n§ sof the core of the roll of

pri nt ﬁ@‘a‘il s‘ﬁ"d\?ﬂ?ﬁm REPIAP 7 HYrhepcompgs e cq@nectonam 135

exicading om éﬂ‘mhtepfaai. Ehelcdinetton deh €35 oﬁﬁﬁi}ihéd SR8 wheél A86) @R bperatively
c s r i er_face. nect Qr

gﬁlﬁrﬁ tié{e po%f(fO? :&g&eﬂggmfg ng)ggg lﬁvhgﬁy Ehi i%)ol 1S V\}ﬁounhela tﬁﬁ, I qu

25 confRRYt %Sﬁ@l é%d@rotaiecf@elwh%u Thqualed mghermn@erme spb‘cérs provided

Witten frgbedring ssmawieaﬁ? b&nf:éWQS Prfuks st?ﬁear?x%él 37 Qatoﬁx{%&% e thﬂteend 116

. [opat efree en nted in the printer

R i 18 (o2 gL ), D eiod Gitog T e ey 135,

wiieh exteads éf@ﬁdheb@ainqnwgd 1188 133Téve Figie 8). Theabearigs 187nd 538

dBOsERH Oty ﬁﬁ)wttﬂ&%pcfol t%%tat@féﬁuée]tgthelpﬂ‘esr?%&ﬁggl%%£ 35199 éll'[? 8

(see /Fi e second, beari

t he @o‘?ﬁﬁ%aifuﬁ %PPPﬁ qegling and jzinting oper ft@ﬁ &8l W&ﬁdﬁﬁ@bed which utilizes the
adwagionsfeaurel-qf tmpmeﬁaave@&ﬁeA Eﬂl@ﬂﬁrﬁn Bidia (libﬁﬁ&mb R3akd &ﬂﬁa spool
hli%z i%'lﬂ'us‘l: §x§1 p"f ?e ﬁ? 9&%@%& sgovw)ﬁ u? 1 ? #&g th%g:ng H]éteié %11: 3

rel at ive to th
st:r?ﬁ?dc’o&p the 53 F‘}fi léé iche qunélg I1 iﬁgwmldsnpultamomﬂugradlpislreapamdxrtbe gripping
wi Il now be described, which utilizes the

advant ageous features of the present invention. A roll

of print nmedia (not shown) is slid onto a spool

having its thrust end-plate 121 renoved, as shown in
Figure 5. The thrust end-plate 121 is then
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screwed onto the first end 116 of the spindle 115,

whi ch sinmultaneously radially expands the gripping WO
2007/ 030854 PCT/ AU2005/ 001377 26 rings 118 and 119

' l.ppi ng engagenent with the core of t Ko23bs/001377
'%gg@zggégfhe mechani sm descri bed above. Thgﬁggpgpf 1
spool assenbly 106 thus fornmed is nounted into the

printer 101, with the reaction end-plate 133

operatively connected to the byaking notor 112 via its
geiagswiel 19360 gidtheRidaSHnRht whfl fhe! ind 9L iaR RALLDG
bxesn%n(ﬁ%lf)l f(e)g%}) ng t%ﬁ%gn%/eb 10 °§?§%ﬁ%§’g{f§ﬁg§?§,ﬁ e?ﬁ%%‘?‘m
5°3E58 ‘{f-y’i‘t?é?P YPpligsprmibhe 0fithps darmedh isimopuiedlinig the punter 101, with the
pﬁsmw—pmd 1a3 blreﬁdvelmmaaeh 101He braﬁhgem&tﬁﬂ 192 Vigled Eeﬁrl wh]:% 336.

The 8 i ed to the t - U ool 1

¢ oady Tephiei0yh Wl GOBHERS it e Yo 1 om e supty spoo
TR LOPnlreygh fhe dee reller 1i@and 105pastthe printhead /104 antl esathe ilikoller

b108 T e wieh 0pStid aerisedarel EH8 thildsup SpoBIN0Y re ARy nnﬁiﬁsﬁlﬂg%) rlin:lig6 the feed
i no. rive roller st.e 7. The_éhpp sp % 5 Hele
g’éécg%ﬁg;ﬁi 8*8&5\5'%%" eﬁ &é‘f’e Raﬁ%%ﬁm@ﬁ%% ?%Ibéi aie¥ing e geb Gere fhe prpply spool
t 45eenRlyd 00 GBigiths ddvecrolter byetemud @ The v@pptlr spdt ass@MHET0E udvhils VG
labficlock@i38 &ifiok Bs e N tine | foan i
sp (Zloc nd the 3rt|5€‘g bgig? %‘"S?W%g%?%?n‘h "eir‘%,lﬂbse@@?“g#ild’"ﬁ‘ﬁ‘anmm
coer??t b%‘?ﬁ“’éean SupPlg sPopfya b driveFrllersystenpl 07 i densiptédrapdiontzoliad by the
ié?jlgw;@e 1¥20Wiith itmp:&ts ahbﬂ%a edbtional Mfi ‘g“*"‘%ﬁ }eeéﬁloﬁ H&E:p@ze%? and,
rthe sbi , e spindle . cl ockwi se
r ot a’fuiﬂo e P‘f‘ﬁ%i? glés ' fﬂs% c@?ﬁawrlls m %tméag ¥°f°8 lﬁ”ﬁgs“Wéeg oy w105 by frictional
fePEagtReatfthe sEpRipggiaacidB andfl 19 fpaing tiegpilivgrdicom gfthelrbB ofpist media,
HeBeepttjabrilGig foibefradthe HaRsdh Q" i i '3 print medi
et L ho b i Qs it Rlodd) pPAGt prin meci
MR8 e f‘f'_%g fos
¢ I - .

not or Isreliably transmtted to the roll of print

medi aOncphegpltof phim modia istubed upvetlie spdiibeardBaedcokd1€remvel f6ih the supply
BbdolBy sl sdrSinbHRAnMER end: . gard core.is. .
removed fro mthe su ppl Y ﬂg%%%? %Shéﬁé'tg%)@m%’ﬂ%% GO e spindle
the thrust end-plate 133 and sliding the cardboard .

core k deﬁche‘sﬁe;sbh apptkdated kiabthe presevidvintiof fnaﬁ ‘B@éﬂg@s@ﬁbeg By way of
RBHLRGhiPh&n : nt _Jnventiqn has been, .
describ Zd bth \Agé}ﬁ%P‘g‘i 8f cgex&g o & %%F V73 fhe pogg of the invention, which is
ATHrY ip speoamrangpe demai | may be made within the scope

of t hidkew¢ R thi@Fp s¥3] Sthieh fhe ot b I\GR a1k B nlofiffed betwe?n agau of end

i l.ai ns. Li kewi se, the take-up spoo

PapRdB DY, v e cacshmeariad by s e 2 dhejekokparpobrosit eltive o
& frame? bytvirtna of begringd Gotghaivn i, thehd mbunsitigs 1@ a1 1 SIHD RRS-EGool
Ryeiteh 2wl 2 BEnt fredi ; ’ ates .relative to .
e lrare 2 b G 08 A P ol BB o By prin
e A ORPTIFRG 7ok 5 WiorrRs aropnd theake-ypisaaoli, fromcdiere 25ar lmsloaded by the
wenEl take-up sriopltis posidomed (elbivel SdiiMidm MelpBit efdine IR SBer MASaximize ink

é@ﬁglnted onto the web in the print engine 3. The
printed web is wound around the take-up spool 5, from

wher &bf tekeuptpenb 209riibarrels deypribed én furimedetail Fith réfabie b [Figures 11 to

BipTiitake Sip §1051209 QRelsek Sladhly)Sbahadble3h 215 £n%'l‘tp£i*r‘ 53 e%fa{%&‘e'é plugs 216
@gipeeacéiexl Qad(%&:gxgrntod%tﬁ' m zeﬁl nk drying tine. e
a?a e2Up SpooT PIEEERFL ™ A5 RrEve etaf the ghett Thefexnendeeplugs 216 and
zéprg rleaggblly hzagq;gré boends ¢f¢he|§hajumegzyq sllallnlg ﬁicﬁ&oﬁ@ﬁ. eg%@&nent, The
8or &g 2 SRMALL a expan e
aftygﬁgﬂand a pgirﬁgf é%gg%ﬁ%% % uc d?égiafﬂﬁw?TV?d
each expander plug engaged with a respective end of
the shaft. The expander plugs 216 and 217 are
rel easably engaged in the ends of the shaft 215 by
sliding friction-fitting engagenent. The
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expander plugs 216 and 217 are shaped so that the
shaft 215 is urged into a radially expanded WO
2007/ 030854 PCT/ AU2005/ 001377 27 configurati on when

der plugs are inserted in the ends
\kﬁ‘i?o%&?_ﬂe radi al expansion is maximl at t eT/’Ién gsmg 7
the shaft and mnimal (or virtually negligible) at the
centre of the shaft. The shaft 215 is forned froma
resilient material so that wh t he expander pl ugs 216

Ashsgddion A o SIRUET oA DAL Lo Pl BB i

toarala con uralon
t Fexinal @t ihosndeof the|skafemdmigimehgr muamhglblbm thv eHiniye ofitigishhft.
SO t hathebtaG 215 ie RRBQISFIR HresMehthdiddgl 58 A dheh g @:&Jaﬁdgﬁalugﬁzw and 217

RN e eI e N
estpanderatugp?iggad 27 6re adialivelg ﬁglé soethzit dieﬁra@éemﬁmah SR WiBes the shaft
t AR SXRAP gﬁ)ﬁnd@(!l ébgﬁguba%bﬁl G thE bR pe Febrid muogl?\};:xﬁ &)ofhlﬂzgls aﬁ:tﬂ? and the

t he ShaL??@% virtue of thei Nl C
cOREF R andR21{ g dormerfrdiumaipivm, thegpaader elvesbeins ertpgvely more
tthdmertgetdhamtﬁymheosthafmlcﬁﬁ/aledIMtrdcmgltudl nal slit 218

o R 2 R FERALIR Bbgchcedig 0 e tonaint e 219
i Aektatspdig ex;{aw@ngf the shaft. hhilongifudine] edges e s alitd 8 are ptgedyapart, increasing

M@sh&ﬂﬂchﬂ&?en HeRxpaRBLIhR D14 dhd QBLCHe i8R ez{cﬁ] EndDPAE thart TRE
assIsSts I n

18 . addit
ARG B S5 AR08 by i sl T vl
vheldpscnltyém:m@@qietahiédown nmore det ai l beI ow. Turning now

to Fi Guhufighdv Bekukds aﬁi‘ﬁ ﬁé%%&rl E%Qco&gy ?9@5&;?&?21@ having a

hol | ow stub 219 having a Clr
FFegraiakilanse 220 Porped iy AFH%‘Haeﬂﬁw&fee%Mrnmnd oFbe w3kl g scen from
tzﬂwrtsltl ullat thé flanga220 dierusH painst oEdddgw Ifo&heE]sixaﬂ ihla?nci Bifesfth gﬁ&%e web

£, en of ., t he, shaf.t
S%? \o/xletg fae ta.fcé \.E)%Eoo‘?%% apﬁut. Wgtplé B%ngowq[und %nﬁo th? Sé’&% % lkglbgg |takes the form
%Qf%V%Wwaeﬁ vligdsr hayingdaperdd tidetvealls 298. Broside walrm@ tgfietiinwardly
211 tiakiesd éthae shuBFaiivexb 1R cﬁ'@xla@&dd%falte}ﬁﬂ ﬁ'h@iﬁ d@ Ghalts I 222 allow the

IS RN T R e LN

rtieel tmexeé gide ‘Eﬂllﬁ PR agiimscadimnmirgiapénd rien (2 thowh)\ef tHea 22 Slurges the

%ha@kentw@}ahﬁu;?%'p’anaédceﬂﬁ ?;.20 plsﬁgfflglgo be tezﬁzl | Iyu y

I nserte I nto
i nser ?@3“”@7 "f“ﬂh %%haélﬁé]t‘tﬁ% fvhigh ah&lh‘@thtth‘b‘é?%fdd%l dis 21/%&11 fhg shaft 215
2Déh thgabasér phug Q16 i€ thsdried ﬁﬁﬁel shdft. BRGtub 2 4nd Bk slﬁhQ‘M‘ﬁav@f

SIS S U P

ppyemepif g exandgrdugdlo rﬁlﬂttlh%to Ithsﬁlgitf’ft2lllﬁasrﬂad taks{up spol2B9 ismotated.
t he shigiré 14h6ws aM3B1RctbEm SXRRARAEL 4 a:pg:@xté ﬁcé Jtek Eﬂxgxgﬂ end-
S have

af t tub 219 and t e
gﬁtetzp Fﬁ%a @ ﬂ{h 2&2 f ARectoy, GWI’%Z PreFativgly <‘g)ﬁ1ileﬁt§ the take-up spool 209 to
die W&“ﬁmﬁo%ﬂ’lél vi2 2 8sar witsil 326 1on thie conAdcior g, Tikicadne@6tatm 224 also has a

W@twﬂh f&chl?até é@@x%{lﬁ‘&n oq lthlé g?n%%cg% En:%l a%ﬁ htence ttﬁ) tgke-ll_.lilp g%ool 209. The

shaft 215 as the take- up

PiPailiE 27 HeHHbE toBRecF frmdont sb@%@)eﬂéweﬁgr the expradpreplug 217 is not
oppisdly @nidcaretotte i ap Gblof21lakd, Bek, il @dhfcidLekmcohHsds\o8ly a bearing

3 e connector arm 224 operatively
gno%s?]lgekgn #ﬁaz%e%k%he%p spool 209 to the take-up notor

214 via a gear wheel 225 on the connector arm The
connector arm 224 also has a 30 bearing 226, which
facilitates free rotation of the connector arm and,
hence, the take-up spool 209. The expander plug 217

al so has a connector arm (not shown). However, the
expander plug 217 is not operatively connected to the
take-up notor 214 and, hence, its connector arm
conprises only a bearing
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(not shown) and not a gear wheel. WD 2007/030854
PCT/ AU2005/ 001377 28 A typical printing operation
wi |l now be described, which utilizes the advant ageous

the present invention. The takep éWAt‘HBES‘RJomw
‘&gg&%?@sﬁted in the wide format printer 201 and 1s
operatively connected to the take-up notor 214 via
gear wheel 225. The take-up spool 09 is in a radially
expanded configuration by VI(;% ue of the two expander
pl ugs d 217 enga d
el ong ’83 °1§ﬁf’§g“ ‘%ﬁf‘?‘ﬁt‘? e E%’ gl?l{’liugﬁﬁgle Fyantageqps features of

e me areshetinywhtiog. The ekerhiy spond B0vik fitted frtbe Videginbagphintea P01shd is operatively
&Fécgedw}ﬁe t h.vgfn%o%og%la wa%eir %ga'l 543, ’ﬁgg&e-gﬁg sﬂokl% Ym?o\ I%EQQIY expanded

a c?yggqrat@ﬁ b}o‘flrtuetoﬁ the 9@5}(@9@1’ g ggSIZ;[]‘}gJ@:dE%oengargeq # glther end of tl?e elongate

| eHagiol Jdirthad, the4lits 222 h@achteki@ndenpley dipaligmad aith 28 Jongitudinkiatit 218 in the

rat at,ed manual |y until the web 205 is secured onto

t A8t ake- up spool. Once the web 205 is secured to the

t ake- ud leadingrrdgexd the w204 it ferhmaneellyintd the longjtuiligal skt 418 Afengyportion of

S mawdes mm&e& if 88RhHLdihd St WED M aﬁs.ug 61 po9 Bt ba8Ee@B4nually until

u5| n chani sm 20 ect i

G e He S AT BT ‘gﬁa Ay agFis et B fep spoo 209,
s y\smmnad(pnmtng isstageirby siomhdneakls feeding thowermest 2 2rintiad@ 20 meing the feed
% En%chglﬂgn %3%11& Q%EQ J(u% dxfoblEtE ﬁ&n ﬁlte pﬁ:hfea@iddfrﬁ Ldrﬁﬂ&tepéonﬂrd‘ Kystem (not

ej ectl on' noz inth pri nt head
wR)9n t@@ehmwrwguaw P%‘éand@ S ?QQH°1§ ﬁ@rgé%ﬁe Plgf% aﬁak ejection’
0 ﬁ&z@les @&ehdma}(atm@nﬁww 20420 wedbl 2O Igvipy dnfiinhge PrintddFihddon & wound onto

pé“q%@'éﬁsm%g?fm@?ﬁ gd,, the web 205 is out, if

nﬁe idle roller 208 and the take-u
spool Q@9primihgis peppietadphe P05 13 0D, if payited fetwegpiiiedde folley 08 and the

t BRe-8 dpbid 869. PidYaka R spol20£ K BRN ARV dBShe pﬁﬂt@r N ghdddeexpander plugs

P e S %P@%%aééélf?w@ AR cro ot HERRAT s o st

r arhi ta bdnyradosadieliyrywriztue bf thdresilientdiasingofttheshafs Tiegolbéf ptibted web, having a
S Q&g &1ame-[&1 £t91j tlkan @Ia (H Eﬂe Ql???CQIy\%Qhen I?&}Uv&g’ro% thERh by long1tudmally

reater he shaft 215, i1s the
it SAOMRTRE ﬂéfﬁﬁ‘? of et Wb T seneRoEF Pyes 385 apl PIf g reinserted
t bansdat 11561 (84 thké&lp 5ol 208 placeli back in the printef2D1 Wby fodth€next print job.

expan pl 7. .are t

O T N Tt

p Fxample AndXoat mo@édzyonrs of detaﬁ &ay bs@adp within ﬂqe &fope qftthe\m"lemn,cyfhwh is

C QdHinSEoy tREcARBASME ahigd. t hat the present invention has

been descrl bed purely by way of exanple and that

of ¢ hel AR Pty P8 1830 R 2Ry @ nhelce GRAR i e

acowripansy 1 Tigkes thafors of AGuclHwasitivesereaywith menlemgdléioraon’fmﬂmg various

C.EHMI Phaf@@l 13, which provides a user interface vvlth

t rinter. The control panel 13 takes the form f% 2 Th

t ouch- BHREIof popoSels G Bt HEREAT® ISP Birtae fogd section o igure 2. The

C p;mit l‘eﬁgxdelmgnwsla@uﬂheamm A tiiivegoljeasysteme P2 4s an flkgoliva3oThe drive roller

0 | fbed i detail

S22 i Slne bt A g I Bl 0D Wik B okl i more d

Cb‘ﬂWl ses a pr| nthead 21, a drive roller system 22 and

an idle roller 23. The drive roller system 22 and the

Ele ro!ler 23 formpart of the feed nechani sm 20,
scribed in nore detail bel ow
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Feed Mechani sm WO 20071030854 PCT/ AU2005/ 001377 29
Referring to Figure 2, the feed nmechani sm 20
conti nuously feeds a web 24 past the printhead 21

tant speed and tension when the prjdfehedsdoss77
‘5&82&‘2{"?@8“9 In this specific enbodi nent, the (?fae
nmechani sm conpri ses a supply spool 4 haV| ng a
correspondi ng braking notor 25, a drive roller system
22 having a corresponding driv nmotor 26, an idIe
roller,23 rre
! akes iettle FBSR 2R AR Rmener OV tofhPesy P Gt fintend
d 21 ymlencobstapt spesy sndetensRR when thpesinter bﬂmram Inetigsspedife embodiment, the
SRe ln)!ch&@éﬁ%oméné@%ubﬂ? sgod4Sia HI% ascgg&i)ongin br%ﬁéln&t& 95 a drive roller

driv n?tor bei ng 1 esponsi| for providing t

TSI P PR PSP R B T RSP Afniaasle i S adakenp éneplr?dlamg a
rmdmspoacﬁng takerup Sjo@N 27, hide tdkedup cmtidl s@lemi30g t enS| on in t he

web 2

5. TﬂTh%'&ntel}gl;eEMﬁ%ﬁﬁ ﬁ gs?ho?%d btg%g n%]éa ! ﬁ% oy spQ 14 %udttﬁé/ -up spool 5,

t @i the drivegnotor 8¢ beinggespansible for providige the mpin ﬁrs‘re@réheff@rl mechanism 20. The

¢ Bﬂahﬁg)&létbm 1stredﬁ5dsibl'é fbrréoﬁhlaﬂing‘\ﬁﬁkmgﬂn 198 wdb2 oh 8K Quppll sidd Sehe drive
tedr dIeroIIer 23

I
ool 2 el o R R o i s ah osL e 1o
t eknonsitpe fopesotrollingtension inghepweb P4 ongiegfikeeaip Side ot drivd reller system 22.
r olle r'I‘ehg 'i?dléjtr@%e\?/ Izﬁggosgfoﬁﬁfb%t\e%{ﬁ%e:]cg@g@eg rs1§s{é mih gnd"iﬁé’talé%p spool 5 in
2 e P‘I‘rﬁ 8}%’65 Eherdéw% 23 fings not pfppidhe t&n%mrgﬁ%ﬁﬂ@b a4 gtéi*Péﬁba?rWes a
u ﬂlrelctydnal changenih g web 24, dhicrebiy dllbwihfthe Sritpg I Yo HapOdencdallst Bﬁhght
t 9;1% J:Qior? g’f’ﬁ? ?ﬂogll 4%9«? L%@ifo%ﬂﬁ Sc%%h%d @&gﬁ? Fgf an§ cces¥1b1y

he owt

tEqufY‘QWr@t‘Z‘glﬂFFre take up spool 5 conprises a
correspondi ng gear wheel 31, which connects it to the
take- tor 27. The take-up notor 27 is controlled
bga—f:Me-up control system 20 30, which controls

t he cRefegimg ta Figurhd theddceupigpoohs ivompriassa cortasnédifiggeear, wheel 31, which
C&ﬂﬁ&@ ktSo thiGkdiplfordt 07, RL Qfe-llp%o%xl 87is I&ﬁoﬁeﬁ lﬁ? ¥ BBy cgﬁ?ol system

gog eis ontrolled to provide a constant’ tenslon
o tctstomikg e qupent e i ap et Herecgniols iy tapypmotgr torque.
afigh tztkb-ﬁp ﬁibﬂoMﬁrqﬁeals bcﬁtrol&y S{pPIVid2 2 conbartt @ASOn0T amt 6800ik the &@b 24

or nt é«g gpe g&ﬁj 2 n gegxg)frlér E}% gm 29 genrlﬁ?on 8¥ 6 quﬁs been found to
Crfeoptimal o ghe méerre%wﬂ:gadraaengaseanlwqﬂh@ in annl@detpﬂ @wo | 5,

as th ®u)é\lﬂhhe?1ﬂcréa§1t ng\ﬁamsﬂof@fa takb- b@spbﬁgaits thR wéP 24T {vtind bit) itidéfke-up

i nuou i ncrease 0_coppensa
R e R e A P oL RGP s and i
t aqeastanhtensfon @D60NN infthetve web | n one enbodi msnt t he

t ake- Won%@ﬁﬁgﬁhenﬁﬂéﬁaﬁ%p?&nﬂrﬁ S)Q{eﬁgbﬁ e& Qlﬂ‘r.j&gaQeggrdm the
qrdmgthe initi,al radi us sl radi us F
gl d Epsbisfiiugy” ofthrdals-up gopk Stheé“er‘“FllanbﬁnaFa@ Gorrespond to an

amnalasqpxa Hﬂaxﬁ dinal lforquie 177, twhﬁh arb fdcepsty t8Ghaiatach o tbridioh oft 60 N Ghe web 24.
7Durm¥]\@iarﬁ1tt1 _B)ﬁ éﬁe tﬂ%&%%ﬁn oPs am %;Hra' nlncn tag‘e:s H)B %kt % n 5 tg rlorque lme(:)a119I from 77 to
c%fﬁhﬁdmeas ?S@@WS@Q‘PW@&@@SN the v«mkc@d eqprqmuagpn, tb@traqag@tant tension
ik AgiAkihed ih e Wet/ Eh BeRveenlthe takelipSpdol 914218 fhe i 1E1RS §sthd 22 throughout the
#%@ fggsure at least to a very good approxi mation,

t RE34t tension is maintained in the web 24

bet ween the take-up spool 5 and the drive roller

system 22 throughout the duration of the print job.
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WO 2007/ 030854 PCT/ AU2005/ 001377 30 In an alternative
enbodi nent, shown in Figure 3, the take-up notor 27 is
fitted with an encoder 32. The encoder 32 is

' to determ ne the speed of the tak
\ggquﬁ%gpa print job. Data regarding the s%%ig'gd@/&bﬂ
the take-up notor 27 is fed fromthe encoder 32 to the
take-up control system 30, which allows the take-up
control systemto calculate thg nunber of revol uti ons

co np | eﬁl@ﬁialémlgﬁﬂleteﬁﬁ‘odtn?éﬁﬁ sﬂé@n € 3, E@ Ske} \%hgotor‘% 1s%r'gt1éc{

s% %ﬁn%?gghl S pr ogr amed w ata regar
neQ e egeoders s\ﬁgxtﬁggr&d to-ﬁﬁtéqzréqeélpeépeeﬂ pféhqt&@@p motor 27 dunng a print
C ipht Datd regydiripeiaspad ofti talishig btok PBis fed Bbid She @ﬂ‘lco&é? @2 &)@ﬂ%@a‘k‘éﬂp control

S

IR NI R —
d@f the ta'lfeé@é?oéﬂr I’i@e talsesun denteok systsm 30 s progemwedwiBddatalysgardtng the thickness
t b tBe Wb 26, Thart o, tﬁﬁﬂteuffo ,coduh%y!tak@an ldﬂmﬁa%ef rQ«ims%f e ?ail% gigspool 5at

the £q or tor during a print
Svgrfatl ﬁfhg ngg?lﬁ fhe eqcg ?%)‘ﬁ combingtonqyithits pﬁ)grammed data
\/\Eaardlqa)h@thmbmswé@nwew Wmmhm @lcapBotadibs, o Chké- bﬁcodﬁdl ¥@tem 30 can
nﬁbf)tﬁe ﬁ%s‘&)%&og for pﬁdm‘ﬁg a B‘?ﬁ 'So %ttcfzgamt;rlg & oS %%I \{?easmn of 80 N in the web

S i.S Iocated N
%/4%\7 tﬂ@“ﬁﬁ?%?ﬂ“fi@édﬂﬁrm‘i‘%éyﬂeﬂﬂé’éd mechani sm 20.

Referrl ng to Figure 4, the drive roller system 22
cm%ﬁé;%p@mpal r of rollers, one 15 positioned on top

e er. Alower drive roller 40 is operatively
connedbeive wller system 2 indgeatad ipiBe printlengine 3 p;d@rovdes titemain drive for the

rfedd ﬁhaﬂﬂm 26. R@feirp td TduYe £ 18 @9\%@011@4 styneng cho Fagx" o¥§> lers, one
I S esse t | aT

a{)%%h&red calrto oef #%tc))%er gll?v%/?gdrav]g rcrllf:rs40g§, qpﬁ'ﬁtlwlqlg gtﬁxgcéﬁlé% ive motor 26 and
Ve ppet drive rolfonadd 1s@nppmgly akdged widithe [bhe driveablle? 4'hé ﬁppéﬁﬂve roller 41 is

geffﬁgﬁgaﬁfiglle?gfrlgh%8§§g&lme%f 1t$§1g¥}ﬁ$&ﬁatég%en ?h%t%e IQWﬁ t gg ra{ler 40. The

foflfrom fhe syRplyApech f szVe?nsthfalOW?smdlmmdnmoﬂemﬁﬂ ond 41, and
Whwaods themrimbead 25 a const ant speed under torque | oad.

The d v 6 nt r the eed of the web 24 as

it ex :ﬂl ﬂBBthzs‘?se f?jugl qiu"ied?ang P Wﬁgﬁn%ﬂns SRR SPgef] ynder torque
peefnlthe é‘é‘ﬁ mpior 267eairely the/speadf the witE24ax b exiis ¢ dde: rallet Hseme?2 and
lpasad terpeinthdall 21. TBAGive onﬂof‘%t etvlﬁen@&gs a%@i-que"’}&q 5{5& 'E%tt@sﬂﬁ %uﬁhe web 24

SR RS SEF b lond M, sopant Ao 24 pat passs
@@mg’éth%dﬂlqunetgp,emsmeveafthbteasutnﬁm&b@/ﬂ: in the vveb 25

Sl n Cesihd@neWrb 227 telnﬁoﬂeg Qx?éﬂﬂ&%ﬁe gﬂh dntvg [ler ts¥]s%fn ﬁ LF]lg u{}%)btant that

]f)s roller system?2
fist nag FI}P&‘?‘:@(F E’tt?‘-‘\l’é“ P%drch @Hffaﬂq anéfu ¥ra5 {panaintdin epogstah®web

Smdi Adcogiinglysths srfades orttind dihv@roﬂ&@lﬂiﬁmlll MR %jma)umze tractlon

' %ﬁﬁ:fﬁg QJEM aco&%}?ea:e%tary%s on, ée lf)\?ﬁ? gg{e r%’}ﬁ 4[ %Oer 3 40 and

are con maxi m
Mlqgﬁ hgd,@amsﬂ saisnif e wbpes iivrrolleT flchab pthick po)iyurethhné ﬁiﬁam These
6hd siuFacksRbspRMtelid Q1P Rkl e el BY ol B J
surf.ace 43 Theﬁg‘pper grleve reol I er 41pﬂf"gf‘{jae%ﬁb%ﬁq thercby
mmllyur%?lﬁ%ﬁ%% surface 44. These 30 two surfaces

c oopPwingpringng itigimportandthat th eppeddiverblidradisRab aBrenkd38d with the

Bﬁbrr aried roflé? ll?)&l)ﬁﬁl iﬂeldtg }Iflaﬁ.dmzé gractl&b%{th tgy WebrE4 ri-llomevtirhwgien fhg grinter 1 is not

’&ﬁf?e?re P ?f@%@‘% ang iurfage Wﬁ}ﬁluﬁm §r1ve F@@g’é danfietdinet pagnanently
| ower drive roller 40 in order to maxim ze traction

with the web 24. However, when the printer 1 is not

in use, a region of the polyurethane surface 44 on the
upper drive roller 41 can becone permanently
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WO 2007/ 030854 PCT/ AU2005/ 001377 31 deforned by being
conpressed against the |lower drive roller 40. Wen the
drive rollers 40 and 41 are not rotating, a static
wOIBRSssPN force against the upper drive r Oiéﬁhﬂésmmsn
can cause "flat spots" on the soft polyurethane

surface 44. Accordingly, the upper drive roller 41 is

rel easably grippingly engageable with the | ower drive

5 roller 40, having both an opgerational position in

Vﬂé kad'bi:béu?g c%ﬁr@s@éd'} ik BORRE v 4d. 'Wﬁxe;l B £i1ksY 80 and 41 are

and an idfe position in whic . .
m%reﬁwgaeismf PRORPISETIRR. 16 ABF R DRPef v Tt 4canpegs “flat spot” on the
ha&p&yidﬁmmsmﬁ&keasable grlpplng engagenent, the drive
rolle A aco%/d%} ?yt g gpper ve T I?e.% 4fis re? aﬂy &%}f&%ﬂ\xﬁn%ﬁeqwe éxth the lower drive

coupl e rive rorl
aollef 14 baving both ardcipsretrr@dgesﬁtoh@l Wipghdtis ghippipely enghged ith thelpwer drive

trbiRr A0 bn el b¥sBion InQbicB it idkfsenghB Hlomtie1bvig dse Ircﬁ‘l@xalOdI‘cf]fgmhtate
noves _t er dr ve roller .41

ti.call e u
el e o ot R vt B ek e oA Supted o
[¥itei uppeg Hrivg: rollsr 410whichns eonbigur dde@'h@}lgadﬂm wpgeriddiegolize from ths Jower drive

trm%r Y Il”l}lel'ﬁtﬁzﬁ Henoid™H 5& 0 P gl%r 1;1@9& Fhe 'ﬁgﬂer &*NQ ﬁﬂllaraln %ﬁwa@ds relative to

per manent conpression om the hard surface

lre Ipwra diivsyiller “Ocpiieny e prigper & js ngign use; ﬂfﬁfeydusa@&e pqripds, the Polyurethane

Ra{faeé 44 does doOexpurigite @ petmardehi@odptEssibly fofcp G6h thé hart) BpfateSio Sf the lower
SﬁgQ@dlng gear wheel 33, which connects it to the
? I'ng notor 25. The braking notor 25 acts on the

supply spool 4 to provide tension in the web 24

BeiNeRBot he drive notor system 22 and the supply

spool ., Hence,. th r akin tor 25 ovi des .

oot s RAHEBE § 5 Qb R Pl Jororrhe syt E g e 33 wich

whrinedts it 1o thiedregiagimbiyr 2ShEhedraking mpiot 35arts en/th¢ spplPHooldrnembvidy tension

iR WEH4 98wl T M&&g@g&@ﬁn ﬁeg@!he %Qply spbbeatES b Bilking motor 25

motor 25 is configure rovid web tension, of

ZERSides repisiqneap, ffi"ﬁ"tf‘tg’n Q@H%?“&H’IY §P°°1§u‘f’l¥“fhd‘f @hed biohsdriye fflgreystem 22
fdeuwiligriig: vb 2@fr<bﬂmbkupgyﬁﬁoo1 he vveb 24 before it reaches
the dijg Vb Ll {% zféégé Zn?tto o Su tb%h%ﬁ'o:?gﬁ B@Y é‘v%%i%e}&eenemuy

as the me
isefdFiens toginipire f@@wr yrumpling of th@l@@:bﬂéé? ltawehsﬁ the dnivg rellet system 22.
bﬂbﬁ kdn§i6h IBB'tlﬁH'eaieQE ﬁ’lé' %eb dﬂqm& ﬁém thie SupBIQ EBoBla%d the ralifiSof the supply

spapfdes e e oo B BT GO 1 P oo psid of the
il ndechiani el 203 by sabtrritidal that e web reatianrvhn thelsuplygiie istmainfpined absolutely
%Ux%ﬁﬁt'tﬁ 5&% B2tk bﬂe&cﬂ §2 jofr 1 Nt head Assenbl y
errin Figure 2, a printhead assenbly 50 is
| ocated in the print engine 3 and positioned between
Uhﬁmdmumemmgller system 22 and the idle roIIer 23. The
and

print 5ya 5ri9th|ea% aPsFrﬁbli 50019 l%{;ate%o & OX enﬁlae at%da)osmoned

downs rea FTve ro
rwtmeqmﬂzeeinmﬂew wsieatZIl erishe idle padler 235“3’519 pupthead QS#P@bWéB isppgsitioned

@ﬁﬁﬁﬁﬁto%ﬁlﬁdoﬁﬁdh@énhm déde rolf@ b Rtehi20¢h dr@r foinBihafe ahy vhions in web
prlnthead senblé %P rises a pagew dth printhead
1

Iiee‘?rfflﬁl?ﬁ"é"a st e prthe of a carrier frame 52. The
p age WReltrtingan Figta 8 Atk Ribthamiyassemblg fi/compsend pagdvedih printhead 21 mounted
e%a.tl:eﬁ %? a cagrgf ﬁa(nlle% dI'He Ba%%ﬁtzh%ggtﬁéaa 5?&%’ ]%Qﬁ}e&e Qﬁﬁ%&eafis

patent I cations 03085
@PEfprEenced patents and patent applications.

-
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32 The carrier frame 52 al so houses support systens

for the printhead 21, such as ink delivery systens

and associated electronic drive circuitry (not shown).

ne 53 is defined by a plane paral

&Pg%dgmofsgfhe printhead 21 and | ocated 0.7 nf#rgl?zo&%mw
the printhead. The web 24 is fed continuously through
the print zone 53 during a print job. 5 In order to

mai ntain a constant distance pgtween the pagew dth

print ﬁ@c%rrl%]fha% ‘32 Elg@no%psugpdbrt%‘}srt&% ?or%%n@cﬂéaﬂ B E such as ink delivery

pri nt head b i's not supported by a platen in the
Syt andpsieciated elopironicdrivp gircuifry é’“’F #o¥Pnvent i onal  wi de

f or ma ppifd z6ieSB S defintd bp@slancipiellel@ithefiné &f the printhead 21 and located 0.7
S,’H?nln {nelo oﬁnrn eeaﬂ%’%‘haetwe é 91? is Qeid c%un&%gg thp%ﬁh thé %rEl?ZOgg 5§ (ﬂt ng a%rmt job.
iy ordg tfgtmmi@n Hdouptant fiusmcd between Fhe pwmdrheaﬂnﬁh?aé ﬁbaﬂéﬂlemb 24 across the

5e8t§r ad, Bk %35@ hotB&pbrtc@by & Pietedi |tHé:pHﬁQ§ne3§ Saﬁ‘mﬁle)éase #onventional
. u arts a oa
e 8 Yoot aet-SmaPing e B B B of e SO

casibn graerael] i e guab bieth¢ hle-wpeimt®@27.t hr ough the print zone
53 | og; ﬂuﬁg 51‘31? FQd t?cecaﬂ{ef E%l%%@ qn(?f]rrmsmﬁtegngﬂfaﬁ %Flﬂ%pr&%ﬂ%ssembly

54a is 11 xe ront of. the printh
29sRrBYige %@oramesem pAEls 2 WM% S54apad skt ewde 34, bothparts being
Q:&fﬁgln@tl tofgﬁlamﬂe Wb 24t bugh Iﬂﬁtphiit@oﬂ.d:ﬁs toceaibeloty telpeinthdail AY. The approach

e ?Pa 1snﬁxe to. a%i(()l ttSI g% 0 Jtheaﬁ a%er?ﬁ%d \;)téigd ﬁm%e ride a&ﬂlqﬁ%base 51 of
b@ps:emgtjfragie 52,@m@§mgiug¢tem (ﬁrﬂ@ pE zonpry31 The exitgridp ﬁ@ is fixed to a back

qg@@ﬁcgtft&?ﬁhtﬁéad hd3Gntdy dnll 'i:urZéa RffdeRdath thEBasdVIlbf 8 cdrfier frame 52,
tensi on aroung the 54 and follows a path

dgppwgﬁ%ﬂvaﬁg' WBRPH r  surface, formed from
pol i siiisdved2¢ Bltensideed aﬂounmbq guide-p4and Ellsys ¢ it dafigsd bpigdsmooth lower
Q{ﬂ‘lfalgg foRinied éb"af‘poﬂ l{%@ﬁgﬂ ¢ gho@vg Q}’f*@}e £ qg@;t)p'i_’écﬁ"gﬁcﬁ |34eﬁﬁyi Rading

€ _approac such nat ur.al

(saguir gfee fhwhichabuty itk B AIPESASEing Ak Eh £ 6 PR B Chep i
QidiledRd dodwdidCang diothéd thedguidahi ch forns an |ntegral part
of th %he.p %r,l]xl %b G %dh ?S o earxgb u|1t S%:E %T &ﬁ)@?’hxﬂixéax aslée%ﬁ) |)J S?)aé egéallg éephcates

any bowi ACross carrie
Hehwmgtabress dheibaks S5af thasoarrm famer2 rHigners G eHideg4 assis rimainiaining a
GbitaA B QRGN hd IR 2N bR wed b4, aREpdcti® ofEHY bdwing across the base
irr ecti of. any bow ng across the base 51 of the
GEPfig?m?TéWE 2. It will, of course, be appreciated

t hat avmpetmmm@beubmdMﬂBmuaqkmﬁhampﬂessmfﬁbnwvm@bwnbnmmb&m

[@&n&gg ely By wilFor Q:Eah%%da(?g Wa %Mno‘ﬁ@% dafi1 S3ARla8e mﬁxﬂﬁhe scope of

{ICat ons be made Wwithin t
Jhegmyentiop, Wlliql?é“ieﬁ%"ér‘?ﬂh@ﬁc°°‘%rﬁ“}9ﬁg‘fl§mﬂefl ned by the
acconpanying clainms. 33 0 Cains 1. A wi de format
printer conprising: (A a feed nmechani sm conprising:
5 a supply spool; a take-up spool; a take-up notor
operatively connected to the take-up spool; a take-up
control systemfor controlling the torque of the
t ake-up notor;
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a drive roller system positioned between the supply
spool and the take-up spool; 10 and a drive notor
operatively connected to the drive roller system
wherein a web fed fromthe drive roller systemto the
t ake-up spool is maintained ug?gr substantial ly
constant tension by regulating’the torque of the
take-up notor using the take-up control system and
15 (B) a printhead assenbly operatively positioned in

clhiig path of the web, said printhead assenbly

conprising: a printhead carrier; a pagew dth printhead
nounted on the printhead carrier for ejecting ink onto

t he We‘db; anag 20 a &#i de connected to the printhead
- car ¢t Bidedormal prigieR OPPISIRE L ¢ hr ough a print  zone,

whe(g) Hfdel ncoBihiés cb@paiiggied around the guide and
unsupported in the print zone. 2. The printer of claim

1, wher ersupmespadke- up control systemincreases the

t or que ogmglpshggle-up notor as the radius of the

t ake-up spool “i'ncréases, thereby nmintaining a

subst ant a#dkeyup @&toc opesatavely ¢commsdtedhtoi the take-upspodiet ween

he take- | and the dri | . .
pri nt or _ BiAkeTapso! plsPoiorcon S s HE TR kel e

mai nt ai Ng dAverAReL R p&sitiorle@ BeivaRn ke supply\spbolhaad deaake-up spool;
the take-up spool and the drive roller system 30 4.

Theapdinter of claim 2, ‘wherein the take-up spool has:

an initigly: | [BRR N Rektd R Aibrei
initial gf‘gglé“%g‘g%%’;raagﬂg%%%“{eg e P e oyt e

of r2 coamebfehftbmgh¢ drive follaadysteor tquke wke-Bp spadh éy mpintained under

the tor of the take- nof or i,s .increased. ) inear .

£ ompHEI e st 5EF1E BF refplars U afdi RE ekl AFAGIoY using the
cl akdkedip cOhRSIRyErefnBnd ake- up notor conprises an

encoder for providing 5 data to the take-up, spo

|
con{Bn printheadassenahly aperativahepasiiangd i thepathofithe wgb, said printhead

ass@}?ﬁagfco[uﬁ:ris' e printer of claimb5, wherein the take-up
rol ‘sy

con stem i s progranmed with data regarding the
t hi cknessa pahthefxbcargér; and uses data received fromthe

encoder to cal.cul ate the radius, of .the take- .
during pf Pﬁgq"ﬁé&’pﬁ‘ .d*lx}?ém%gioﬁfﬂé‘? prifjthiedd GAHeE ?grvﬁié;c(ragérlflk onto the
t hewleBi@dup control systemincreases the torque of the

take-up notor accordingly as the cal cul ated radi us of }
the t akea@pidssomrectedde gm,the@ﬁ earaisy for ghidingthe el thyough a print

sub%&n Q‘IW constant tension in the web between the
t ake-up spool and the drive roller system 15

the web is tensioned around the guide and unsupported in the print zone.

2.

Thé printer of claim 1, wherein the take-up control system increases the torque of the

take-up motor as the radius of the take-up spool increases, thereby maintaining a substantially

constant tension in the web between the take-up spool and the drive roller system.

3.

The printer of claim 2, wherein the take-up control system maintains a predetermined

tension in the web between the take-up spool and the drive roller system.

4.

The printer of claim 2, wherein the take-up spool has:

an initial unloaded radius of #' corresponding to an initial torque of T'; and
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8. The printer of claim1, wherein the drive notor
mai ntains a constant speed under torque |oad. 9. The
printer of claim1, wherein the drive notor is a
four-quadrant notor. 20

34°

a final loaded radius of / corresponding to a final torque of T,

wherein the torque of the take-up motor is increased linearly from T' to T* during a print job.

5. The printer of claim 2, wherein the take-up motor comprises an encoder for providing

data to the take-up spool control system regarding the speed of the take-up motor.

6. The printer of claim 5, wherein the take-up control system is programmed with data
regarding the thickness of the web and uses data received from the encoder to calculate the

radius of the take-up spool during printing.

7. The printer of claim 6, wherein the take-up control system increases the torque of the
take-up motor accordingly as the calculated radius of the take-up spool increases, thereby

maintaining a substantially constant tension in the web between the take-up spool and the drive

roller system.

8. The printer of claim 1, wherein the drive motor maintains a constant speed under torque
load.

9. The printer of claim 1, wherein the drive motor is a four-quadrant motor.



