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e ADEGRrERTRGE ekt SRRICBES hSihotiy LA i
printheatie s canihl adffectefany Higeteintinglid meimaiming itled grinthead in an
THEIEE WL CTE DRI R——
iR ?ﬁﬁﬁl@é’d BIRe mOhoRBp&aHor bR it $RkboMRERr By folkfRt printer to

printhead, the paper advances increnmentally until a
vohde etstraiogy fargdevsatjes pentheasdfaden. ang/or restasing thoptintbéad to an

éﬁﬁ%ﬁﬁl& ) i"nntt | gqggé@og i é):q%gf?r% (9? %%g%% ﬁ%rr%hegg gzﬁY&red }nlgly be caused by,

£ Rk hpleUsrinthddThed ﬂl‘tﬁ)dﬁl{_ﬁ'% atibeap notAey @by td apSAGOMEF water from
rint speeds greatly. The present plicant has .

g’é’\l@?@ﬁ‘éd a PReNOTRINPA Kpevin in (hsast aéfdewgg,émp@ftwuhﬁ%j feuling nozzles.

print i g 16 -

Gescr | Bagpis, e ol e B aRie ATl PG it pecd

paehidta drinting. ehicis bssause flerpaperds typidallgifed & high speed over a paper

guide and past the printhead. Frictional contact of the paper with the paper guide generates

large quantities of paper dust compared to traditional scanning inkjet printheads, where
paper is fed much more slowly. Hence, pagewidth printheads tend to accumulate paper
dust on their ink ejection face during printing. This accumulation of paper dust is highly
undesirable.

In the worst case scenario, paper dust blocks nozzles on the printhead, preventing
those nozzles from ejecting ink. More usually, paper dust overlies nozzles and partially
covers nozzle apertures. Nozzle apertures that are partially obscured or blocked produce
misdirected ink droplets during printing — the ink droplets are deflected from their intended
trajectory by particulates on the ink ejection face. Misdirects are highly undesirable and

may result in acceptably low print quality.
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10 The contents of these patents and patent
applications are incorporated herein by

wee@ssi4sef erence in their entirety. Notw thst andi/ayg2a0he01068

techni cal chal | enges of producugg a pagew dth inkj et
print head, cruci al aspect of inkjet printing is
mai nt & rﬁﬁasl“ﬁéﬁﬁr}}aﬁ perasied forapainBinipeprinthenda in an operational

%héilhbﬁ‘ % s“eQHﬁ%ﬂh& gﬁn{ﬂ%&? %ﬁ&ﬁ#re{/&ﬁs flefi ﬁ%g%%tf gAl-bt@{éfépneg and also

factors use an “be
mmwenbavaporaﬁmi ofankl fiom mcszzlen‘p[bmmmmma‘l drikjetpyintendgre typically supplied

d t
S FalibS e oS e raitereatet (g WbravmprsrCReadhe prinier is
QERAIRIII foNde, Phé §Ha11ﬂg ta‘f)@ BEHtEdtOfhe ipRintddS VAL ﬁ‘afnf particulates and

failure. Printhead | ure may Dbe caused by,
draieptsdhe pozzies rf@audlfymgeu};f dusitngi tragsit.d¥dabing tape Alsa zbmtsols flooding of

gﬂggvgrghe éa@#a&” of water from 20 the nozzles - a

nonen ' the art as decap), or particulates

f oul i Pgideofzerh @fe-tinfaust isédling!tgse, onl kvl Eulfcﬁés@tl QkinRAD8&aling has also
ust, 3re a particular problemin hi speed

Serevcd o8 aﬁFrPtﬁgY fg m%qaglm&prpéb%@dg & mh@epﬁw@al qogdmon in between

R NN Y e—

\M}Ietlrmahae of tipqrrinthead evhga tier @irter is icﬂd& gevapuant iy B@ccﬁfnected to the

er dust . conpare tra itional scanni ng inkjet
S aﬁngﬁ’éﬁaE péuc%sm.g Lozzies, Hpklpc @n}gl]lqﬁjey that have dried

Hﬁnﬁﬁwe%%ﬂi\l’ls@tséhlﬂ@’v%lhﬁﬁga?ps rﬁééﬂprta{?erﬁ‘%q nt L éﬁﬁﬁbﬁ[ates from the

dust on their ink €jectionf during pr
aeesphérat sush ntﬁaslp@éq noluemovepdrtighitys altmadg builtaip @ the printhead.

th ce er dus cks nozz] e

the pil Rlac R e E DA inR RBR o B Rhoal 8K PrifaRinth grior art
infaintedddc e stdS ok tblpﬁcalﬁa@ﬁﬁlofi dStbHRY SildeSse, RAZR 1§§/1ﬁ€ﬂcimross the
parti al Ié?y§rtt 30 covers nozzle apertures. Nozzl

apetheyt Farticulatesarergmaved dlopythe psiathead by ﬂotang@ kngel the ﬂor?ded ink and
Ll t
B P S Ol L R BB Bl e,

traj eHoweyeﬂ) yubbar $queeget Raveqsavérashoftkorings tvhem ufsﬂ%th MEMS
result In

gﬂeéeg‘lﬁ{i rlfp lfe%a; 2} %ﬁ%C%hﬂ’[%?\&? @Eﬁ%@ﬁ%&,&g Plate comprised of a hard,
8@61@%&@1@41@9319@585111& éi%eﬁﬁwneo)ﬁ&aﬁluﬁﬁﬁl Hﬁ’ﬁﬂi&ése?cd Moreover, the

mai nt ai ni ng prlnt I n an opérat
G@wdh: platsris t}&)l@@alrela@veﬂh ebmpsive tiemdstchetl ifedturps ew &mtweficheOn the one

B R PP st B8R0t PR by SR o B A s
Gy Gedhd ginSexpRklre € theishéhr FoRERéeRSd b H@ul%éf %ﬁe%&e On the other

ri nt head, which the user renpves when the prin
gaflda étia Pyusllyfimporians that peulehes squegeecsheuidrmot b@ tlamaged by contact with

Bl Ao oA PERCe 6 BITMRRG MU i T ol 1 ng tape

al so tooirreatiser fUSDBedeﬂtgApi)fhcatlon Numbers 11/246707 (Docket No. FNE001US),
11/246706 (Docket No. FNE002US), 11/246705 (Docket No. FNE003US), 11/246708
(Docket No. FNE004US) all filed October 11, 2005 and 11/482,958 (Docket No.
FNEO10US), 11/482955 (Docket No. FNE011US) and 11/482962 (Docket No.
FNEO12US), all filed July 10, 2006, the contents of which are herein incorporated by

reference, we described a method for removing particulates from a printhead. This involves

flooding the printhead face with ink and transferring the flooded ink onto a transfer surface

moving past the face, but not in contact with the face.
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ink over the printhead face. Aside fromone-tine use
sealing tape on newWy purchased printers, sealing has
wWa@b®s/n1458en used as a strategy for maintai ni ngPCT/AU2006/001068
printheads in an operational condition in between 10
print jobs. In sone comercialébprinters, a gasket-type
seal iIngroulditg desidatiat wovidgas ik J@Upmhtheeralemain‘&hmce(sfatibh and
pri nt head when the printer rﬁJd‘ A vacuum
Bt tebtregme M b dies ah il hyrins S R G £ gl saand provides
Jgfe@m/é R VAZH Fasticut e f’?&h RO IR GEL Wihdul @hy BaM&sing contact
ried up. However, whilst sealing/vacuum caps may
therewdtht t he ingress of particulates fromthe
at nosphere, such nmeasures do not renove particul ates
already built up on the printhead. 15 In order to
S aRYE JlipoReenticdk froma printhead after vacuum
fTushing, prior art nmaintenance stations typically
enpl oy a rubber squeegee, which is w ped across the

I%r ' rltsp%sggl oneallgrte e%'lf'{rﬁ'é&t?cin o§ gg{@ ﬁf‘eﬁm&l o??%rﬁ&ﬁng EME&?L@:Q from an
iR @je¢eon fdee of b pﬁﬁlmdad s4id eethodocopgprisinpthatteps dﬂ sper sed

t herejn. However, bber sq ave sever a|

shor t @opFP @Wl@ o a0 ?ﬁﬁ%ﬁﬁe@g f%a@wn&tswd particulates in said
Fﬂn ads A typical MEMS printhead has a nozzle

pl'ate conprised of a hard, durable material such as

si | i c@i) transfetiriohg saidifbarp pinclogtingeaidgiactidquivtesyrontiotar tradefee surface

Mor eover tgg nozzle plate is typically relatively

DPYIREPIS SHdG% et ched features on its surface. On the

one hand, it is inportant to protect the nozzle

plate, conprising sensitive nozzle structures, from

Qniiergilpgsaiskianstar surfeerdoes Bofcantabsaidiicaxert ed by a

rubber squeegee. On the other 25 hand, it is equally

i nportant that a rubber squeegee shoul d not be damaged
}mmnp,a@id fiatolcollbpees o 4 Hiplid debpetchs fitcid rassfbired ohte asid m@nsfer
flcacy In our earlier US Patent Application Nunbers
anfapa6707 (Docket No. FNEOOLUS), 11/246706 (Docket

No. FNEOO2US), 11/246705 (Docket No. FNEOO3US),

11/ 246708 (Docket No. FNEOO4US) all filed Cctober 11,

Qptinadlydsaid i f@mBis(addak édamdo. 30 FNEO10US) ,

11/ 482955 (Docket No. FNEO11US) and 11/482962 (Docket

No. FNE012US) all filed July 10, 2006, the contents

epuemyn inRlif s118 'irﬁd fdain§ BFvRIASAnle YonthiBEE [iEdatEprittBead.
déscribed a nethod for renoving particul ates froma

printhead. This involves flooding the printhead face

i 1.h ik ansferrin thefloo I nk S
bbby 0 bR T Bl MgRE ph SfieE B atob R gl channels in said
ithal, thatdbly dkpelih@ R inWBa30R8MGba2I34 in said ink ejection face.
CT/AU2006/ 01068 6 It would be desirable to provide
an ink jet printhead mai ntenance station and nethod

E),Eﬁé?ag&ggiy ﬁet'ofgep ullder r‘tl)g Sute 'tﬁ(g%ﬁ safd ihRKndheisng

nce cyc

Optionally, said transfer surface contacts said foam when moving past said face.

Optionally, said transfer surface is less than 1 mm from said face when moving past said

face.
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effective renoval of particulates fromthe printhead
face wi thout any damagi ng contact therewith. 5
wemme4p3of the Invention In a first aspect theCPAES®AN01068
i nvention provides a nethod of renoving particul ates
froman ink ejection face of & printhead, said method
&mpnalbf, sejd tramsfer spfacofs: maed(tayt sidofacatinmgediatelycsisaid foam is
n face, thereby dispersing said
Bgﬂﬁe% ast%dOIfa % said foam and (ii) transferring said
foam including said particulates, onto a transfer
surface nmoving past said face. 15 Optionally, said
Qpsieualhs sud tpnsler Wkase ot sugiger alca filsai d f ace.
Optionally, said foamcollapses to a liquid droplet as
it is transferred onto said transfer surface. 20
Optionalfl, kaid traasfer durfyoe i dhammerisarfase dfalfirkiatedster roller.
Optionally, ink in said ink foamis provided by ink
contained in said printhead. Optionally, said ink
b’f%halﬁy %Maﬁﬁ& ﬁm@@&%@&d aﬁ%ﬁldtﬁé@%}g{btéﬂﬁ:@ samel
channeld in said 25 printhead, ther expel’l 1 ng t
i nk foam from nozzles in said ink ejection face.

FofAR, it Sleeid fubhBhESH SatGhyPERAR Shid ptipfhiadd '

contacts said foam when novi ng past sal d face. 30
Optionally, said transfer surface is less than 1 nm
2 & fyréher aseaicthe Rrrsent ipventign preyides aingethddafiuthengomprising the step of:

2008/ 01453 5’%&@%%12{%]1% §rom sa%atlr %?e?lsm)f‘ace}%lanlgealnynk removal

transfer su past sai d Tace

as sakgstédmamis provided on said face. Optionally,
said transfer surface is a surface of a film 5
Optionally, said transfer surface Is an outer surface

@ptl@nzﬁl}f §atldh%ﬁﬁafs%fr‘fa6é’ 'aﬁ L Qnilal st kA Icgl%f‘éﬁc?éaid ink

surface Is noved past sal ace y rotating sal

reshdval systeh ca@pprissa alcleaningaiad in oddtant wiith saidottindnisfer koller.
coextensive with said printhead. In a further aspect
the present invention provides a nethod further

ORUBHAIE, BAd s et RPFfaBd is an outer surface of a first transfer roller and said ink

removal system comprises a second transfer roller engaged with said first transfer roller.

Optionally, said second transfer roller has a wetting surface for receiving ink from said

transfer surface.
Optionally, said second transfer roller is a metal roller.
Optionally, a cleaning pad is in contact with said second transfer roller.

In a second aspect the present invention provides a printhead maintenance system for
maintaining a printhead in an operable condition, said maintenance system comprising;
(@ a printhead having an ink ejection face;

(b) a foaming system for providing a liquid foam on said face; and

(c) a foam transport assembly comprising:

a transfer surface for receiving the foam from said face; and
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(iii) removing foamor ink fromsaid transfer surface
using an ink renoval system 15 Optionally, said

wo eana®iesB4 surface is an outer surface of a fi rBET/AU2006/001068

transfer roller and said ink renpval system conprises
a cleaning pad in contact with8said first transfer
roll er. Cptrampatthnyechs@smd for feedihg said irahsfeesurfacathroughes transfer

surface of ,a first transfer roller and said i nk 20
rennvﬁﬁwﬁygﬁﬁﬂyé%ﬂ%?¥€ mﬁaggcond transfer roller

RRSRALRAiMVrAlife? 3ok fslatifiberdt tGBKT §JacEPhpal from SRidiRRAl | Y,
said second transfer Toller has a wetting surface for
receiving ink fromsaid transfer surface. 25

. onal | .sai.d second transfer roller is a netal
é@ﬁ?%ﬁﬁ’%% P%%SE???%Hmé §ﬁPﬁg pad is in contact with
said second transfer roller. In a second aspect the

resent invention provides a printhead nmaintenance
gyasﬁ@hﬁf gpectderads provided againtenange et fythen coppiiypg a valve

SO AOn 58 T ASON0R LS EORE 5L aid Pl
fyidtcemnfivari capion wiith angink stippdy sybtdno and e seonl pesittgn saibiprinthead is
§ﬁa.g foan1transg§¥t %ﬁsenbly conprising: a transfer

Yig CEMRNIGALRAR W SRICIRANIE SIS0 m sai d face; and WO
2008/ 014534 PCT/ AU2006/ 001068 8 a transport nechani sm

for feeding said transfer surface through a transfer

@ptienaélnydsaég&mﬁn@ systea shppliena gwg,ink\mp%r ehagneld in said printhead,
ransfer .zone | diacent to and .spaced apart from

{ieft S RhelfiRE B o Pl 3R horlie 3 i RSPt on i

foam In a further aspect there is provided a

mai nt enance system further conprising a valve o
Eptienaiiyy sgid Eoaing pystam geraPEsee 8 PHMPJOT SURPHANE ol &t widhinkypupply
ghdihkst position said printhead is in fluid

conmuni cation with an ink supply systemand in a

second position said printhead is 10 in fluid

ommunj catiQn with said foam ng system tioonally, )
Onfienalyssic agijug @fﬁ%ﬁm’%@sa‘g@a‘ﬁm atph%sgﬂ@ﬁwugzable by said
?‘hﬁg’nel s in said printhead, thereby expelling an ink
oam from nozzles in said ink ejection face. 15
Optionally, said foam ng system conprises a punp for

A Y e E R —

6:84188bpdrate Y SSFRY plRERSISEd hiZ &Pdaed Mk %Ppl§ channels.

Optionally, said foaming system comprises a foam dispenser having a nozzle for

dispensing a liquid foam onto said face.

Optionally, said transfer surface is a surface of a film.

Optionally, said transfer surface is an outer surface of a first transfer roller.

Optionally, said transfer surface is fed through said transfer zone by rotating said roller.

Optionally, said roller is substantially coextensive with said printhead.
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punp. 20 Optionally, said foam ng systemis configured
such that said punp and said accunul ator vessel

w@owpsL#Ese to supply pressurized air to said i PRT/AURPLH01068

channels. Optionally, said foam ng system conprises a

f oam di spenser having a nozzle%or 25 dispensing a

Optianhally; saidnirensfer zoae ds spacel le@tharohaim fronssaidiface.ansf er

surface is a surface of a film Optionally, said

transfer surface is an outer surface of a first

OpaibadiBY, sdi@ idketransp0 addeinbBia hloveatidbtwic A Fikt hoSitibh ACWhich said
is fed through said transfer zone by rotating said i
trapsfesurfagyisipepitipngd insgiddransier eonej and gy sgeqengrmosigionyin which said

bV E: L i ' ; 8/ 014534
%%%é«fﬁ?f%@gﬁ%&&ﬁlgﬁgﬁa%m ﬁs%a%ftggat(af ansfer zone is
spaced less than 1 mmfromsaid face. Optionally, said
i nk _transport assenbly, i.s ngveabl e between a first,

LR SR aPRChRFIERS Rigivided amzinterance a¥$%@¢ T GORPHBed
(@) S idd RABLAIsySOATARAITARR MnPORA trhierlrtpbl Ch
said 5 transfer Surface I1s positioned renptely Trom
said printhead. In a further aspect there is provided

' t furth i Sing: d ink, ...
Ol SR EEaon et Bt SR TR it oo i s seid ik
sehd AL Systehd c&MpriR8 alclningPad it EcHst HithSeld ASLrdnifedRoller.
outer surface of a first transfer roller and said ink
renmoval system conprises a cleaning pad in contact
s, 'ﬁgn@g) gaiIi ltl{aﬁgfelt sru%t?é %ranro?ltelr Sl ce(a%talf%]t%l Yfer foeﬂeg and said ink
tPanstar “aurface 15 8RS STeere SUHS L6 A A4S

renanal systonobddprisesd se@ind tiankfer fotleDsrlagsd itk Baid @it rtiadsfer roller.
a second transfer roller engaged with said first
transfer roller. 15 Optionally, said second transfer

g)g:tigﬁz{ll}b &xdd ?eéﬁﬁ& b AeSOTEARS a;vg(fﬁih&f&g.fa}:’:ia R rb&'fvﬁ%g{ﬁl ﬁ'som said

transter surface. Optio eaning p
imnsfersuafate.wi t h sai d second transfer roller. 20 In a
further aspect there is provided a maintenance system
further conprising a control system for coordinating

OpeohdIB) & RREAInEDEAN &/Th TOhM(W 15 $idlsdcBAM AL FESH &M
Optionally, sard control systemis configured to

activate said transport nmechanismat the 25 sane tine

Ld_foam system s activated to prgvide a. .
ﬁ?% %u?r@% as r%Ct otﬁgrg 611%/ %‘ro?nraggga maintenance systtem ek comprising a control

system for coordinating the transport mechanism with said foaming system.

Optionally, said control system is configured to activate said transport mechanism at the

same time as said foaming system is activated to provide a liquid foam on said face.

In a third aspect the present invention provides a printhead assembly comprising:
(a) a printhead having an ink ejection face;
(b) an ink supply system for supplying ink to said printhead; and

(c) a foaming system for providing a liquid foam on said face.

Optionally, said assembly is configurable such that ink supply channels in said printhead

are in fluid communication either with said ink supply system or said foaming system.
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In a third aspect the present invention provides a
printhead assenbly conprising: (a) a printhead having

w@roosikssad ection face; (b) an ink supply systercT/ap2006/001068

supplying ink to said printhead; and 30 (c) a foam ng

system for providing a |liquid¥oamon said face.

Opnbxmhlgl inys priing casSgurbtion, said peinfhegd isib|flrid cahmuhigbtion with said
ply channels i.n said nt head re ' | ui

o oeLY BB A mara e Ahog S PR s priay e in byuid

muﬁlggmrﬂgltﬁyﬁg%m){ps@%/ 014534 PCT/ AU2006/ 001068

10 Optionally, in a printing configuration, said

printhead is in fluid comunication with said ink

uppl y syst and in.a. mi.n C uration
B Birshe HhE P e P P BB GAR B FE o fGH rheRling a vatve
tampun®]Siireind Jedohdpokitibhs) SrhetER Ar4 fifh o tib® said printhead is in
rovi ded a printhead assenmbly further conprising a
Bidvemnaieatign vt seid ink spprly System gad snrisqsend p%mn said printhead is
Pﬁnﬁ[ I [ printhead is in
ul g gghrﬁmn%aég %t%@\%ﬁtfﬁ F%%tn "supply systemand in
a second position said prlnthead is influid

onnunlcatl with said foam ng system 10 Opt.i onal,
QFlanﬁﬂé(a?ﬁlﬁll goagn;}%& Bty mﬂpﬁe%a ga54qdnk wnphkclga%flﬁ yn said printhead,
?ew%kgerglﬂ% S 104rh rffoa?géizzles LR §£lsli>rn< ﬁéafoln' g an ink

foam fr zzles 1 n sal nk ejection face.
Cptlonally, said foam ng system conprises a punp for

ElRPealar R a3 T i UG g o to saidink supply

aeedayl at or vessel pressurizable by said punp.
Optionally, said foam ng systemis configured such
t hat said punp and said accunul ator 20 vesse
6&881%'1 Sai ‘%ﬁﬁfﬁg yst%%?sﬁqghhésea% AL &rphf&to?f%gsei @x’éss%%’dlé( by said
anners. I temconprises
purppi M ng/ de-primng system for de primng said
nozzles prior to foamng and/or re-primng said
nozzles with ink after foamng. 25 Optionally, said

LRSS, B ORI o R R Y it o

Gselenapdryte te aupply phesswiped ir sysidimkcopplyichesetne or

nore ink reservoirs. 30 In a further aspect there is

provi ded a printhead assenbly further conprising: (d)
BptiS@My! ﬁﬁ@i&ﬁtl suﬁﬁﬂatgs?ﬁé&%nfpﬁg&vd ReindiREdbpfitiifl §R8M for de-priming
fromsaid face ionally, the foam renoval system

gaidrpeizdesrior to agling al/orfrapeining spidhpeilesswith irtkoafrer foaming.

Optionally, said foaming system comprises a foam dispenser having a nozzle for

dispensing a liquid foam onto said face.

Optionally, said ink supply system comprises one or more ink reservoirs.

In a further aspect there is provided a printhead assembly further comprising:

(d) a foam removal system for removing the liquid foam from said face.

Optionally, the foam removal system comprises a transfer surface onto which said foam

collapses.
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col | apses. WD 2008/ 014534 PCT/ AU2006/ 001068 11
Optionally, said transfer surface does not contact

wa 200d/0f4582. As used herein, the term"ink" refRPCEAU006/001068

any liquid fed froman ink reservoir to the 5

printhead and ejectable fromndzzles in the printhead.

The ink may be a traditional cyan, nmagenta, yellow or

bl ack _j nk., Alternatfjvely, t he ink be an infrared
Prionadly; ggid fransien syrfacg dres npfrﬂ@nt%vn%cs- cl eani ng

liquid (e.g. water, dyel ess ink base, surfactant

sol ution, glycol solution etc.) which is not used for

print iAB glsectinﬂreihnﬂ;e eanh “ligde’drefepeioi ahjy ﬁqhidyfed droncarsiakirgsgrvoir to the

t h f f
et GEES R IRE R e pRuhdid 78S SRSy be e rafitioppl ovan,
?erﬁyg%ﬂwgr bRRE idkd /&h%?naazay(t@@ﬁijﬂ&ha%e al HEQARIURL, Alternatively,

l'ed July 10, 2006, the contents of which ar e

thﬁcéukpmaftb@dt qlu@ilmgﬁqu@yd (e @fraéqﬁc@)eleswét base serfactant solution, glycol

SR £ o b BP0 B DL EHRRUR iy i o

Wi éjécmoﬂ\fauecbfrﬂl@ Iﬁﬁﬂlﬁ@dt(se@fAﬁﬂmeamrsl datlhe ag;f(matlhnsam /482 976 (Docket
external 15 cle

SeuBNEAS P )eand 1&&*&%&% dE@ckqt h@ ENEQ%W%) bath fl&ﬁﬁl Je#y 1Q 2806, the
h f
BEASREbr ATk APoBRed tkerd B Aoy, oo ne £1 ve
nozzl e str uct ures. Mor eover, the transfer su_rf ace in
et SRS G G i e P G gDl patintts o

BE M RRA%ANE prifBad, RANISE RoRIRECIHIRE of ﬁl@?ﬂhﬁﬁhd’ withiah $kternal

mai ntai ni ng opti mal cl eani ng acti on. further
algening defdco ftlenhe uplibsprier artrsguetgeoldagingmeathds, thewkeanisg action of

ativ lit rior art s
AR it a8y iRk Bl Riyminiizes
Hamagdehsifivd Bozzld dﬁ@cﬁt@sm&edvew e tr R ek @ﬁiﬂadeﬁﬁ tl present invention,
fraction of the ink used mai nt enance syste

Wil doiem gotrqomsdntiogcontaet ‘pﬂﬂil oag.cis ngf damaged b(/élé‘epnnthead and

B SR PRI B35S SIEEREB s,

FNEOO&LE)The%v&ﬂIﬁQ@Iﬁ'&EB feB¥ant ketenfion isRINEQOBIS)med ﬂelatlvel.y little ink
filed tober 11, 2005 and 11/482, 958 (Docket Pb
ARy © rior gl WEHYL Vﬂqﬁé $YSKEERS TefliED! § 03y &Q?Fh ace flooding. In

%%1161%)&%9 e 151%@91'5 filveh¥fon reg ]azﬁ'éawﬁ‘ b tHel 1ﬁ1€gse&lﬂy}fn&9t’enance systems

A further advantage of the present invéntion is
rémiring flawlingthe phietnad ondithdnlpeee, for exasfpld, d 416U (Docket No.

RSG5 Mok Oy SRR i 2AsTPs DR Rebvarveoosus)

@ﬁﬁz%m(no%kaw lFMOﬂUS)’@M gléded@bberhel 20w5 aaalquztsz 958 (Docket
Description of the Draw n%ﬂas ecific forms of

Ploe EREO19WF)e AL 1482934 (Dockset 148 amdobb{%?r%aépapket No.
¥NEDd12US) all filed July 10, 2006).

A further advantage of the present invention is that a foam has been found to be
more efficacious than flooded ink in removing particulates from a printhead face. An

explanation of this improved efficacy is provided in more detail below.

Brief Description of the Drawings

Specific forms of the present invention will be now be described in detail, with

reference to the following drawings, in which:-
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reference to the follow ng draw ngs, in which: WO
2008/ 014534 PCT/ AU2006/ 001068 12 Figure 1 is a

waehsetss£ vi ew of a printhead nmai ntenance SysPENAU2006/001068
according to the present invention; Figure 2 is a
schematic view of the printhed@ mai ntenance system
showTigiireHAi igdrse€hendatioi vidw afia prikthbabuiaint@mnctesystent aserding to the
the printhead; 5 Figure 3 is a schematic view of the
IPISRt ¥R nt enance system shown in Figure 2 with
the tFaRsiBt SSEhdRER HEP bﬂh‘é\'k?f(i}%ﬂeﬁd ientb S A0S bRkerd i in Figure

Figure™4A is a magnified vie particul ates trappe

bwith aprnlnfoaseptovided acmsk the puintheatl;wi t h 1 ooded i nk;

Fi gure 4B _shows, one. of. th arti.culates in Fiqure AA . _.

{1 Sk E T PHERPRGiSqg PhE Prpteen fiipoagRep srffns shovm in Figure
TReRithd @shs¥drawtfide RRaftoh6dnthe Frafidfaniend, on a printhead

face and covered with an ink foam Figure 5Bis a

nmagni Fige 4A w oagnied viewl ofpediceletesdianper ¢ma prathegqdcface and

f oam.sh ' .El.gure 5A; Figure 6 is an enlarged view
%qulglfeﬁémﬁj\p@%&’s grlrﬁizone in Figure 3; 15 Figure 7 is a
schenpipue 48 shvvwafonk b€ therpartiduiack indinire dAANbeatiap dit therflooded ink;
shown_in Figure 1 with ink bejng transported on a

t r anskighresy isceagnifigfyigvet particURigs tTAgRE] P BogAtherd; frce and
@'\Are‘&fwi&}g&@kiﬂ%ﬁead mai nt enance station shown in

| . Fl

Sure gure’ 9 a section through line B-B of the
pri nt higae 5Bisra magnfiel wewtdf partichlatas entraingd irFihg imlefoady shown in
ggﬁurﬁﬁilo is a front view of a printhead nmaintenance

f9¥h: Figure 11 is an expl oded perspective view of

t he prioitd®RAn BRiaRIARAES 8f HeatanSRr zGRAWFidute Bi gure 10;
and* Figure 12 is a schematic view of an alternative
f oam Rigusykisarschem@icDdew of the rhmtheeil praiganasice sjgiien sliqwn in Figure

nbodi.nents, Printhead ' nce Systemw th Ink
ngét%1%n§§n%)tfa?sg&ﬂ$§]e %?ﬁlgﬁégfg{sg@%f%ure 1, there is shown
a pri PigheadlisiRietinanagh $ins e A of thopri@feddanh fihtenmdegtaion shown

printhead 2 in an operable condition. During printing,
wdigireddst and ot her

Figure 9 a section through line B-B of the printhead maintenance station shown in
Figure 10;

Figure 10 is a front view of a printhead maintenance station;

Figure 11 is an exploded perspective view of the printhead maintenance station
shown in Figure 10; and’

Figure 12 is a schematic view of an alternative foaming system.

Detailed Description of Specific Embodiments

Printhead Maintenance System with Ink Foaming System

Referring to Figure 1, there is shown a printhead maintenance system 1 for
maintaining a printhead 2 in an operable condition. During printing, paper dust and other
particulates may build up on the ink ejection face 3 of the printhead 2, leading to
misdirected ink droplets from partially obscured nozzles or even blocked nozzles. Paper
dust is a particular problem in high-speed printing where paper is fed over a paper guide at

high speed, generating relatively high abrasive forces compared to low-speed printing. The
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particul ates may build up on the ink ejection face 3

of the printhead 2, leading to msdirected ink
waelec@ploetss4 from partial ly obscured nozzl es or eREAU2006/001068

bl ocked nozzles. Paper dust is a particular problem

in high-speed printing where paper is fed over a paper

Iﬁﬁk.)ﬂthi@daﬁal?thha}he systam ] ig g@tﬂ@fédrtg nfishtaini theblynthé@hn an opt1ma1

abrasi ve forces conpared tq | ow spee rinti

RSBING LABSHOB LY IR TE S sS o q%%p%%@nrflgce Sandlor

prlér}'{kﬁgéqgﬁaém&%éy beb16aRbivaH, Iﬁﬂn&ﬁat@' ntain the

In an opti'mal operati condi ti on by
r eno VI mgprpehead cudintermce syster A e:ompklsﬁ apluiadity ok r®ervoirs 4a, 4b,

Bl 4R S0 e i i B S B G B £ S0 sb, o

5@ m% gyﬁﬁ eé’d ) hwt@l:h&mo Qh inkYhahi&sI8 oy Which dicts 4kk sup%héd?by the ink
, each lying ink to the prlnthead 2V

mdpétia, vb, $0rﬁn digi & backside sfbthe penthged. Psnlurffhlﬁiéof Fsolenoid valves
pt 6
'gal, :7 ,C’{' ga%:an@ aréc' B@ﬁtl H%gre%sﬁ ec?il(}% '?iﬁ{jl ?zl QE 3¢, é@ ?ﬁ(ig%re controlled

‘@P&ipﬁtlikhbﬁlgalate:ﬂaﬂdé?doﬁ&okﬁyg&ﬁe pri St hgad A pI urality
of solenoid valves 7a, 7 7c..and 7d are positiope
in r eBirboRiNed mAY be eondigured fopeithsy nomaal pegting or m%ﬂea%

PR Lth o Bk iU REREhTBA D SRADS I 0 koS, 7, 7o

grd Tt progides ﬂmdlcnnilmmbatmmbeﬂmamﬁmqmnlthead 2fand ¢he ink reservoirs 4a,

rinti onfi rati.on, as shown jin Fi re 1,
35,146 an§ G 9 sebht i lbbarts cBraaetiqh. 4t SR EIERES; seh valve 7,
’ﬂ?t%ﬁ@ 78 BeovRdds Tl @fnrAuMiostidnl et 8 the pRANMEAd B arftPa foaming system

b, 4c and 4d. In a second mmi ntenance configuration,
Ht shown |n Flgure 2, each valve 7a, 7b, 7c and 7d

EL SV Iafiﬁ Ofé mnhrég sSy)§ eﬂw co%%grisgg] a ]?)ﬁrtnvﬁg 21%{/% aplraﬁrq}d% ?%a&i an outlet

SoNipEted BSardacuiiiblafol vBsel 110 Waith @btbplval\%tlﬂc%@ﬂ othapump 11 charges
outl et connected to an accunul ator vessel 12. Wth tﬁ
the pcupalater Yorseli13de 8 pradeisTpingg PIcsSERaP§ea an inkefoam on the printhead
fieC 40l ¥RARRes 58 1078 R PSIBICSOM DR BB Rrfhg system 10.

en an-n oan1on prln ea ace 3 is requi ,
Thestupdvales 17 ds théb ppebed amfbrodprassaricahaie ﬁ'omdthe acctuhmlator vessel 12

Mo ST Al 3 Rt B A

Bénthbdd Paddfe RisURAN §AIF0AmMVI0As Rp el ﬂﬁ@ﬂg&‘h&z@ in fﬂé%nnthead onto
pressurized air foanms any ink in the printhead 2 and

thiednk esctianafnee 3.Mligdrodshaes fhs peinfwhd ddavingendrk feemzd(eacross its ink
|n the g %nthead onto the ink ejection face 3. Figure

B2t He printhead 2 having an ink foam 30 across
| t S i AK sh@ieii FigireaaR idk fodtn FGisRavatedwitliogts GarsfertroBer 20 in a
ink foam 30 is generated without a transfer roller 20
gingenaneg mséwatngew vesi the dk fopmleferabhe generated with Slee transfer

Poﬁl%ﬁ 56 ﬂpftél mgﬁﬂa%ﬂée%%smo}x,%ﬁ@s% 11{1{1Qtﬂr°gf folation of the roller at about the

same time as the foam is generated, as shown in Figure 3. This prevents the ink foam 30

from spreading excessively over other printer components, such as a wire-bond
encapsulant 8 which covers wire-bonds connecting the printhead 2 to power and logic
provided by a print controller (not shown).

Foaming may be performed on a fully primed or a de-primed printhead 2. If the
printhead 2 is de-primed, there is generally still sufficient residual ink (ca. 0.1 mL) in ink

channels in the ink manifold 6 and/or printhead 2 to generate an ink foam 30 across the ink
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roller 20 in its mai ntenance position, whil st
initiating rotation of the roller at about the sane

wao 2o/ 08534 he foamis generated, as shown in FiRCI/au3106/001068

This prevents the ink foam 30 from spreading
excessively over other printerl4dconponents, such as a
djectiontface. mvecm@p $fithaptinBead2 thfullp peinedythee mooaihk will be

%?I’ggﬁ?lg‘ihy %@ﬁﬂge PAI ntcggaﬁ é@}ng}gp; g)l’i]glggﬂllp}g ie&b%h@qqt&e advantage of
Muﬁﬁxgﬂ%s iftk. 'Tﬁ%u?@arﬁelf s IP){te dAgﬁ?caﬁ{m ?«Iuﬁﬁ)efér . 1'7@@ 982 (Docket No.

print print primed, thére
BBFQ@nE)al 1/9823983 (DQ;Jl(f:th@l%ROOQéT& dlllé4824,9ﬂ4 (D@aket@lol SBF003US

%H W!tnﬂgé%%?l? g%ﬁ?@é&p@ﬁ%% E( I:L%Qggt%{)&p%glgn@t ﬁfémiﬁr‘m by its

ngp&%&lﬂ Sdficted AN OQBrAed ﬁ@t%m Byfredrbitdel @é&cﬁ@@ﬁieﬁlods of
Qobviously, if the printhead 2 is fully prlned t he

Pming a9 ArimiDg o rewhoadner styragenirmaigienaRee ODERHENS SBF004US
AR A TR P SRRt Sa YRS RRRR it o
ﬁ;@ming&&t mﬁlnﬁwﬁiﬁftﬁeaﬂbhé&&nﬂﬁg sﬁﬁm Kt rN(Zldm Saﬁﬁﬁilaldﬁjss the

&@éel rgqgf identified by its

Iiet nu%ﬁ@%ﬁﬁé&%é&aﬁe qyldr%or por at ed herein by

r ef er Hntenly deexthe rék fremdu®nedme foss mkribaramdretiefl poding thg ink

a rin d f.or storage or ntenance 0 at S.

St Seas prutded 15 R SRR O AT e o) &F S Men - Whereas
ﬂB@&GQﬂE @éh%§ pafatifko rﬁﬂ&@dm SBipuk e A 32RkEthb Ok, the ink foam 30
prim ng prim printhead and foam ng systen1for

ptrowie@l B nrgﬂ@dlf@anng @ttms;gw frecelontp eagit prstaeklfte,crhich enegurages the
der st,ood t h
RS IAE 02 DAk B B R B S hb By s

fBBEED4US. Not only does the ink foam 30 consune |ess

i nk than nerely flooding the ink ejectlon face 3, it

al so Piesissdes f5o‘i0mﬁﬁf%ﬂ@?¢eﬂé%3 bard nkfpama 3096 a means for removing
L I | [

BRAPYIEES 32 B0t ok NRLBAR il SHIRE d R, EFFBLCTRL, (hdko s shown

baparenldts 3pa costidg en ehermk b]edumsrefabe Bnad aaﬁtherqmrmon@te 32b trapped

force onto eac i cul at e, i C ncour.age he . .
BRI e agopgeBacOm St Fuf Hag 1 T AP GL K Hoprovides suffiient
ﬁsﬂﬁ&@ hrbOok E&Iﬁbﬁlbﬂ%@zg% hh%t deﬁ&ﬁ@% fab @6 @nd thefPaBithulite 32a

d 5 conpare flooded ink and i nk foam 30 as a

hmmcs ﬁ@pensed]mmhn dlooghal ink Sl Ho‘@svazthf: rdatively waik flotation force is

S P A B Bl S B R i oot

iRkniap et thérhofzﬂl‘é%ﬁs Blodkaln@idigspepaivel cul ate 32b
trapped partially inside a nozzle 33. As shown i

Fi gur Bigam SA4en ﬂhp @Qt?éhalichﬁ oS the el ko B@ﬂﬁw@te@ﬁ@a and 32b
%Lllrp&ﬁgiﬁc?ﬂqg h%r r"[tﬂe%gxﬁt?)@ cﬁg@ng%zljgfﬁ&nl'yzpa@ﬁ@Vomnm

ace and he particul ate
polyhedra. Ink is contained in Plateau borders 35 between adjacent polyhedra, with voids

36 in the foam 30 being filled with air. Each Plateau border 35, where it meets a particulate
32, exerts an attractive force on that particulate. Given the random nature of the foam 30,
each particulate receives a multidirectional lifting force as indicated by the arrows in
Figure 4A. The result is that each particulate 32 receives a stronger force lifting it away

from the ink ejection face 3. As shown in Figure 4B, this stronger multidirectional force is
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beconmes di spersed in the flooded ink 31. However, the
relatively weak flotation force is insufficient to

wO pdos/o14384 ot her particul ate 32b out of the noze¢EAB306/001068

and it remains trapped, 25 neaning that the nozzle 33
is blocked and inoperative. Filfure 5A, on the other
baffidientstoaus otlipdifistherpartionlafecd2tiasialy dtoas the Xaceed) huBako dislodge the

. by. 1 h kf m 30.. . The f '
PAIHEOHEy 2Bt Hich WaPBYST BPReda 3 D07l 10- cont al nod

'Tﬁe Bﬁrﬁ%ﬁ@f&s Bos gt §2b30:6091%5 @ﬁ@ﬁn&%ﬁﬁ?&se@‘?ﬁ% hedfoam 3’@ 4dd occupy
voi d 36 in the foam 30 being fil wth air. Each

Pbatlwuielﬁoedjby PR&auhhuleevérticeseet s a particul ate 30 32,

exert attra ive . force on that rticu

the 1 e tensaipf B FacHie s G focht e etel 72 the blast of
ki@ Gl @Sthe pﬁﬂfh%a(ﬂhéz&!"dsl(@2333) ldufihg Fehniifg GE11 Also hiael wakiect of
bythe arrows in_ Figure 4A. The result is that each

Bigladging patticubpes 2cwhigl g1ay betirappeskin o ondke pozztes tpnselves.

ooy, AT ARALP SRR A0 £ o 0, 10 s 50

B0 fiéhid &SEerﬂﬁlﬂsﬁd%ﬂ(bﬁtcO@&ﬁiﬁ;&r stffaca 4 drgli tﬁmtspdrtbdmmay from the
ft the particu fromthe face

I 32
Eﬂfl%m o Grngrallygibed 02 3@ Fyigk dmﬁemog chpiagt with the
gf&rysu£fgé@,@£ethb Rudthte dﬂgléét'eﬁ st#dQnd Hbgreﬂl%ﬁttd éﬁ‘ﬁr%%er%aﬁ'ace 24

and 32b becone entrai ne |s erse |nto e foam 3
amirothetthy inkplogint 30ciedlapkes pmtedhéagrarmfa’tseefancdmddwt back onto the

A B 3 T a B SRR K RS A G5 bty ccun
EiREMEEb s 0RE kd AR Ex deed v ea{dmg?oftﬁé%foaﬂmo ng foani ng

will also have the effect o odgi ng ,{partl cul ates
32 whRefermrgnayeta Figpiset there issheyn eHastrigmsieeroller 20 comprising a

RGBS e S UM DR BT v
irgerbriediutd lagers¥3ds sadwocted batvi'rdeﬁ filsd teansot a2 add tEd%bre roller 21.

ansported away fromthe printhead_ 2. Gepera
tT{a@ firsh &rav%farrﬁO?}er%Oolﬁ|ca$3§@§ntedm§hthﬁmn8}e%?ew lﬁbéﬁﬁ pagewuith inkjet

'@ﬁﬂtth@ﬁ Hhtd tﬁé'lﬁetjalg%ﬂéf 54 I%Vfdfef‘ﬁgxn d%-in eq@ﬂﬁin‘@fe? roller 20 along its

aracteristics and novems e"transfer surface
Bdtiredergth.e that the ink foam 30 col | apses onto the

transfer ur f not .b t head ce .

st iy Emster 3 SleBnty B Rl sy 28 Shich
Hc@ﬁz%ﬁ e it ﬁfaﬁf ﬁpﬁlﬁir%gﬁﬂftheaﬁ iR tERRRE Bgér){tléﬁ @Be Infermediate layer
avoi d excessi ve spreading of the foam30. 15 Referring

Admravidesirepilient euppotidpethi érasstfgwﬁ;lnazz,uth@pbx alboveihgresilient engagement
hgtuegn tI%Qra%gﬁgP 1}. alrcgl ]@Ieui,l zSn}; 4 | nle%%%al RYSE m (?18 ! Elf){)vglll!‘l {gu%el 6).

def or rmb lfiest tlandfer rotel 20 1 nhdable Batwesn amﬂvmg b@ﬁiguratlon (as shown
between the transfer film22 and the caore roller

Thiigpter Diin phighdherollepjs dstaldom shegpinthesd; ord wﬂﬁthﬁérﬁemamtenance
951&%?&&)% (gs nséhiﬂgﬁnclﬁ @.\é %ﬁﬁggﬁg% gmﬁﬁgfs fft&;é illf 3 ?)?thned ina
transfer Zonari®heu posifidred i2 fheafanslﬁgr rdree, the transfer surface 24 is adjacent to
but not in contact with the ink ejection face 3 of the printhead 2. The transfer surface 24
may or may not be in contact with the wire-bond encapsulant 8 bonded along an edge
portion of the printhead 2 when it is positioned in the transfer zone.

The first transfer roller 20 is rotatable about its longitudinal axis so as to allow the
transfer surface 24 to be fed through the transfer zone and away from the printhead 2.

Rotation of the first transfer roller 20 is provided by means of a transport mechanism (not
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20 entire length. An outer surface of the transfer
film22 defines the transfer surface 24, which

WO e@eiovss4 t he i nk foam 30 during printhead nmai PCBEAEZ®E 001068

operations. The internediate |ayer 23 provides
resilient support for the tranSfer film 22, thereby
didvowﬁnrfg'gureslb,l dpemtivehyg:agmwadt to tie¢oze eoller B ThedresEpart mechanism

ce 24 .and nk renova stem t,shown in .
PPial Safiiniss wafaole et Srecturely Sorarved e PO Talit o o gear
Q@&m@ﬂla printing configuration (as showmm in Figure
1) in which the roller is distal fromthe printhead 2,

and aAgrethedebmaintdining @érﬁ;@ovm@?mlgtuata? fherinl¢ gisctismofage 3 of the
b BaPho B ek U EROB R FUESES Kl i o

EHoav”tﬁithlg\Zre nethetfirs: ttansfRs fadler 201 iacE 1&4 ok §r1ﬁ1ﬁhg31§<ﬁl’tton§ ®ith the
but not in contact with the ipnk _ejection face

Bamﬁﬁ%rwgéfa@‘l digfal ffP%lrfE? ann@aadr Hduirmg idlg nesigdopr mgfmstmg, the
T@\éé P4 M&%ﬁtan&“tﬁerhct:&ﬁufﬁcfr%eggppz ﬁ?ﬁ%%gﬁ‘ %ﬁt\?‘maélﬁo}bl‘ﬂg gﬁﬁilp 11.

ng an ortion the
Hesddt, ﬂmraedummlatoh gessehlsisehazod eathfinﬂsﬁmzﬁtant inaesliress for

roller 20 is rotatable about its |ongitudinal axis so
aienaneq QREFTAYPES: tr ansfer surface 24 to be fed through

t he t (aRe Rt A &haAteh M6 rEleﬁf@dt ﬂl% RE R BRAEbIRr 20 is moved into
Rotation of the first transfer roller 20 is provided

iy prirtherd maln@namm@wn,h el thertrapsfor sunbee @4 8y PusitEud in a
CT/-AU20064.00 6 1 :
FOTiE PRRSH8PR B ok B Bt 2.6 S s A P

mﬁﬁﬁﬂlﬁi 8islante/Rit@add the GRAIET SR8 add oAk €jedBérOface 3 is less than about 2
operatively connected to the core roller 21 via a gear

RS 194 4S8 an abalt heen, oF layhithan abewtdd Bm.r enpovi ng

parti

el ot NG aheS b, DL SAd 10 ke Bffeutebo W inicthangels in the

piigtheats? domBynisatarvwith/the Ifaianmng bysyem as (assslhovm in FigergB)y @ther than
the first transfer 20 i an _i

éﬁﬂf‘ 'ﬂ%r%@wﬂfﬁ 3& Bt f»‘ﬁn% Ad A }%@?@Bos}ameacgsn%ted by opening the

&bﬁlv@ivef1a%ﬁafahﬁe@5memf&ﬁe frandftiTbi& o8k Sothel! 0ds or

during printing, the valve 14 is closed and the
accumis aheown wessdbarlpin Kgeled; g@dnlmfctakn 30 hastgarmwéatpﬂﬁﬁ)of paper

1. Henc t he accunul at.or, .ves 12. i.s

s subRPSEmetelty S Tils Hrl SF R 1ok Rep FrrcEs Lethe tk Foam 30,
DRRIdald i@ ¢ntraifeg aﬂfdufa‘té&%d is'TRinBfeRBA BEM thé trﬁﬁﬂéﬂ siffdee 24 by rotation
the first trans roller 20 is noved into its

o the i dransier Wﬂléha%bersbssfe@d@ﬁ the trangfar swrfagedhiough dredtransfer zone
?ﬂﬁiye V@Elff éf(l:t?]inﬁ)rﬁﬁ%atd' D r’lg]g tfaHs ﬁfnji Q?ﬁ{agbeza%fstxgghﬂxg %gltnpnsed of

ace as s ures
polpetheds) })Qly(ﬂeﬁlms (i grpmydthyteaa,qmlmbpmﬁm) tﬂ'dﬁydaﬂwmafee,rpolyesters or
zone d the j ecti ace 3 is less than abo
R@ly aﬂ%ﬁs T&%aqg’hg'ﬁ ffi gﬂ Fnfonyrised 852 PS5 g‘&fgm@ﬁ%lc material
{9 Maximize transfer of ink onto the transfer surface 24. Accordingly, the transfer film 22

may be comprised of a hydrophilic polymer or, alternatively, the transfer surface 24 may
be coated with a hydrophilic coating (e.g. silica particle coating) to impart wetting
properties. A polyoxymethylene transfer film 22 is particularly preferred due to its
relatively wetting surface characteristics.

As shown in Figures 3 and 6, the first transfer roller 20 is rotated anticlockwise so
that the transfer surface 24 transports ink away from the side of the printhead 2 not having

the encapsulant 8 bonded thereto. This arrangement maximizes the efficacy of ink transfer.
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Next, the valves 7a, 7b, 7c and 7d are configured so
that ink channels in the printhead 2 communicate with

wo b@shos#si ng system 10 (as shown in Figure 3) PGI/ABL006/001068

than than the ink reservoirs 4a, 4b, 4c and 4d. An
ink foam 30 is then generated by opening the
st op- \Reffereing downiol Figure heheaeshiowiethé bﬁ*nméamiﬁlﬁfenﬁmid s§stem 1 after

A A S R PR SRR g B et oo
Qﬁhéﬁt fifhcé DEREH Broptliof ﬂk%vc%n{ahrﬁﬁg Einﬁz[n?é(? ﬂal?ﬁcdlaﬂgs The ink ejection
ection face 3. The ink foam 3 I nc I'ng 1t

?ﬂer3a1§ ﬁQdelp%ledoﬁlﬁ‘mf@g}’MﬂlcubteSr ansferred onto t he

ror et 10 @4 ol R dhtrdiag S Ferspiefyen i reoval

tsitaughhiches ddt amfne in FighRs 1369, Bwayhiéd 911 A8 be Héd&h’ﬁ@@ﬁl detail
2.. Thf%transfer film22 may be’ a plastics film

e it F@E}reﬁ& toddhers, pol on efins (e.g.
poI ye ViR
Dol y egt@gérng %mltﬁ’aﬁ 4B P‘?@M{a g{'a:%al 6¥cgea t%&?o%aﬁqﬁ comprises 3 first transfer
frollem2D sascizaqritied atiovzn‘ eﬂgaged tithg Mnlbsls:lsftéﬂl) bédohé traBdfer oflbr 51. An

B DTS o b o 05! St St ot
eI 51 988 cREnifg BX&' 59 RJ%'e{h'ePfo?ﬁbt}{gﬁﬁ( r@fhgvﬁl ﬁrﬁtéﬁaﬁﬂ(\ﬁg bobeived from

the transfer surface e coate
ﬁ}ﬁﬁréﬁhaﬂsf@@: relza 20 agd @a:cglte(koﬂlto tlze Peaningpal Lot ited)ighly wetting

ng, .30 pro A pol yoxynet hyl ene
rans :ﬁ?efsef?{giztﬁanis’ge Hgfelrl%lul arly preferred due to its
rel at ipvig)l of cogsé,| éj’cbgs@ leIfAHE s€dond aahsTer 1%11&10531 w‘b% a%E‘éthV'Ih the ink
the first transfer roller 20 is

in ‘tagur es 3 an
FeoRQuabaysian.iaad dendhe §1@a@ag ptﬁhé& tot bfemtdnaﬁtsffoatacswrth élmeﬁxzﬂtransfer

ARPRRS Bl K 0%l MBPREL LBERE o presn

aveatige lﬁz)lwtevaraﬂiemsz efa htwal 8édond a@ysfef rolleks T hanstahl addéhtages.
008/ 014534 PCT/.AU2006/ 001068 17 Referring now to
@‘ﬁ’f» gepals hayehachly “?Hmﬁwﬁ%esmth@ﬁ@taet miqstaenr@ﬁelung 0°), ensuring
S0 t
SIS o B AL A 1 2B TS AR ot 1.
Becondlye theguethlaseeor@Utramsiea ralten ﬁll,elnhcké aldﬂﬂectﬂyacarmmai ¢ieandng pad,

d | a Th
G0 PerE i e @onaT Fores b nebsietiudice e gl second
Gehsf@GLRE Tncah RBp tdlanml Peasay bAAUR ddaniss pRIMTDY Wﬂlc@%e@ibes the

ink renmoval system which 1S not shown in Figures
tosque regigirenygntcdf amﬂptor (sl shevgabivingtbd rmlbrﬁm@rleserwstthe lifetime of

DRI ERES 2 0, Sl Sty LSRRI ) o

supposfer the fiedt h@hsfaﬂnollaﬁzmmmirmﬁfkeﬁ&%wﬁ?gﬂﬁﬁijs ésgédaany
a stai n#ﬂgss sta second transfer roller 5
Pagd 'i%rﬂj" dssand their goesppading ppgavidihenaintenance

segand transfer roller. The second transfer roller 51
and cl eani ng pad 52 together formthe ink renoval
syst efs shavkn inore demlwiadigure i, the first transfer roller 20, second transfer

roller 51 and cleaning pad 52 are all mounted on a moveable chassis 53. The chassis 53 is
moveable perpendicularly with respect to the ink ejection face 3, such that the transfer
surface 24 can be moved into and out of the transfer zone. The chassis 53, together with all
its associated components, is contained in a housing 54. The chassis 53 is slidably

moveable relative to the housing 54.
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mechani sm (not s

the first transfer roller 20 and deposited onto the
cleaning pad 52 via the highly wetting surface of the

waemsndisss ansfer roller 51. It is, of course, POFaUI06/001068

for the second transfer roller 51 to be absent in the
ink 15 renoval system and fol8the cleaning pad 52 to
be i nTHe cleasbis 68 ftmdiedr cainphisdsteaghgensant formatidmyin theofokrof lugs 55 and

. Sych an arrangenent .i.s cl ear cqontenpl ated wi t hi
%%é’%’é‘&ﬁ%f? @fre%meﬁ%r%@ém” the; chassis %fé?ﬁeq%&p%ﬁ 56956 Pravded to
i daBly bR the QARRE §|3r®9&%§‘@§ e}rfinokﬁlR)vagc?s Iﬁ‘%év?/\g);’l{ﬁlé ?gnthead 2 by means

advantages. Firstly, netals have
ofiaf engagementmechamismdnotshgivel Tapisaliy tiei engag@menemsolranisgn will

Lete transfer of ink.fromt fiir.st transfe .
o S B koSt B 7 ik P o 5 ! e that rotational
BReenehof thd@nFainghrts € Sy iorasbaroftd ¢REsiPI3 vl dakning
a directly contacted cl eaning pad, does not generate
pogpgementvitlothglugsor ces on the transfer surface 24. The
met al ! r; ' ivel.y
cas: | SRR ok I FRLAT0, Ao sith G YoRloR o Bt Gieecond
trm:is?fer&oﬂﬁq g'o reddbisviah Sﬁitﬁhli# fgear _(aﬁaﬁg@mf WLA ndin &ﬂi‘g@dahm,
rollers an reserves the lifetine of the transfer . )
pititely gunttint efrendraihe segons} s relif od edidyrg a subsidiary drive
%&é 38T §lerdtRlelyBhovite@ A NHABA of tr*hesﬁigtpl?a[r%fefr P81 fb.g,n\f/ih Eirmeshing

ranster roll'er 20 and m nimzes any bow ng. IS 1S
sgragenrs| I\andi6ApAritipprr goar wineed éwit dhdwy drivénemyorsduvednotor (not
t.hei . corres di. agew, dth maLnfenance. stations. .

A stip G R Pl SRR Sris B 35 oo 1 e i ging 54 (see
Fiplikear102d 135 Eiide (th@ pedr @frangephdn® Eorﬁﬂﬂﬁﬁ@ttﬁ'rﬁafll_ﬁ dRge p&#l 57,
e

C
52 are all nounted on a noveabl e chassis 53. )
subsiskiary dgize gear S§omavdlengrass Poapetitfosms antt 9f airepsport mechanism,
] ' ' f that th .
FERTa Bod PELAShER R 01 70,08 S5/ torb iy hereby foeding

thearansfer surthioe 24 Theugihthe siaasfeSzodepget her with all its
associ ated conponents, is contained in a housing 54.
The chassis 53 is slidably noveable relative to the

gg%bﬂgeﬁgal%liy;gsﬁg%/ 014534 PCT/ AU2006/ 001068 18 The

chassi's u er conpri ses engagenent formations in

t he f4smanaltetatye 63haint fohbingpystemi I0netlichtgenerates thd iuk foam 30 by
ends of the chassis. . These |ugs .55 and 56 are provided

B Thg bRt Roviel s 6 Farorrdted 2o RadouRa i paed by o
Eepartitd FoRmt (ﬁsﬂeﬂﬁ‘erﬁﬁ/hf&h%@ﬁn& RY iﬂk‘%ﬁgﬁliecpt% tREpEtH&H0BBherate the

own). Typically the engagenent
anismw |l 5 conprise a pair of arns engaged with

ovenbRirof? R8s ool EPISE Rl Bt it PR a2

ThafribdisFenyérel 0chas amivk#1g 71 eWHiRH @eRdthteh 1iuidBarh YAy injection of
Referring now to Figure 9, it can be seen that o
Prspsirizedh gasrintofhe pp7zds. Ajliguid sessrir 73 feeds a liquid for foaming into the

foam dispenser 70. The reservoir 73 may contain a cleaning liquid, such as water,

==

co

surfactant solution, dyeless ink base, glycol solution efc. A source of pressurized gas 74
supplies the pressurized gas to the nozzle 71 for foam generation.

The liquid foam 72 provided on the ink ejection face of the printhead 2 may be
removed by a transfer surface, such as the transfer surface 24 described above, moving past
the face.



transfer rollers 20 and 51 is via a suitable gear
arrangenent. A main drive gear 57, 10 operatively
worwanessat one end of the second transfer rol PE€r/AB1006/001068
drives a subsidiary drive gear 58, operatively
mounted at one end of the firsk9 transfer roller 20,
vi a i tveitlpedoung, bé afpeecigedihat the peesentGfiventioh [hhspb&:h described
wheel (not sho .. dri.yen, b drive notor t,
By W%Of Femmipay | ‘%%Pttlﬂo‘i ﬁeatwg%[ af efftfui'r Bay bgmagg \Whthin the scope
Bf‘ﬂh@ lﬁ%nﬁoﬁ WPk defintd By h8USEMhaRding Efms i gures 10
11). Hence, the gear arrangene t “conprising the
naln drive gear 57, 15 subsidiary drive gear 58 and
idler gears 59 and 60 forns part of a transport
mechanism which rotates the first and second
transfer rollers 20 and 51 synchronously, thereby
feeding the transfer surface 24 through the transfer
zone. Alternative Foam ng System 20 As an alternative
to the ink foam ng system 10, which generates the ink
foam 30 by passing air through residual ink in the
printhead 2, a liquid foam may be generated by a
separate foam di spenser, which does not use ink
supplied to the printhead to generate the 'foam
Figure 12 shows a |iquid foam di spenser 70 positioned
adj acent the printhead 2. 25 The foam di spenser 70
has a nozzle 71, which generates a |liquid foam 72 by
injection of pressurized gas into the nozzle. A
liquid reservoir 73 feeds a liquid for foam ng into
the foam di spenser 70. The reservoir 73 nay contain a
cleaning liquid, such as water, surfactant solution,
dyel ess i nk base, glycol solution etc. A source of
pressuri zed gas 74 supplies the pressurized gas to
the nozzle 71 for foam generation. 30 The liquid foam
72 provided on the ink ejection face of the printhead
2 maybe renoved by a transfer surface, such as the
transfer surface 24 descri bed above, noving past the
face. WO 2008/ 014534 PCT/ AU2006/ 001068 19 It wll, of
course, be appreciated that the present invention has
been described purely by way of exanple and that
nodi fi cations of detail nmay be made within the scope
of the invention, which is defined by the acconpanyi ng
clainms. 5 WD 2008/ 014534 PCT/ AU2006/ 001068 20 CLAI MS
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1. A nethod of renoving particulates froman ink
ej ection face of a printhead, said nethod conprising

wo b@ssiesps of: 5 (i) providing a |iquid foam oPCEHAURD06/001068

face, thereby dispersing said particulates in said
foam and (ii) transferring sak@d foam including said
pAATMSUl ates, onto a transfer surface noving past
said face. 10 2. The nethod of claim1l, wherein said
transfer surface does not contact said face. 3. The

t ho i : j e : :
I qui d Aeibe 8F Rdovil L6 (ut6 ol fm IR GRAAAPARSof Epfithcad, sad
methodfoompsisingdbestegssofd. The nmet hod of claim 1, wherein

said l.iquid.foam i n ink foam .5. . The method. pf . .
i i POy Rapid 5im o8 Spd Hich tiéison repSisi eisbipriigplates in said
fda;@aat ai ned in said printhead. 20 6. The nethod of
claim4, wherein said ink foamis provided by passing
a gas (DHraasiging said Happ inelutizgsred partienlatgs, enpr ¢ wansEagurface

Ling the ink foamfrom nozzles in said
%ﬂ&ﬁgﬁégﬁﬁgﬁEF%ce. 7. The nethod of claim6, wherein
air is forced under pressure though said ink 25

ghannegs. 8. ;&e nmet hod of cl_(gi m 1, wherein said .

r ansf 8¢ msthod glaig sy shereinsaidtransien syHace dags Poipnipgksaid face.
said face. 30 9. The nethod of claim1l, wherein said
transfer surface is less than 1 nimfromsaid face

dhen fbeimethodaxitclami lgl whaen sald foafthepllapsds daol a difjuidl droptetlas it is
ﬁherei%as%id. Eanﬁfer urface i s noved past said face
A sk Q) Said transter U568 s provi ded on said face. WO
2008/ 014534 PCT/ AU2006/ 001068 21 11. The net hod of
claim1, wherein said transfer surface is a surface of

4 fi| dhe methofied clasmHe wvhereircsaid Hyuid fodme isednrink &ah.

transfer surface is an outer surface of a first 5

transfer roller. 13. The nethod of claim 12, wherein

Sai d Thengted eliade whereiiiRdn B8 inkShsh if pRided by ink contained
rotg%én% said roller. 10 14. The nethod of claim 13,

rerepitheadd roller is substantially coextensive wth

said printhead.

6. The method of claim 4, wherein said ink foam is provided by passing a gas through
ink supply channels in said printhead, thereby expelling the ink foam from nozzles in said

ink ejection face.

7. The method of claim 6, wherein air is forced under pressure though said ink
channels.
8. The method of claim 1, wherein said transfer surface contacts said foam when

moving past said face.

9. The method of claim 1, wherein said transfer surface is less than 1 mm from said

face when moving past said face.

10.  The method of claim 1, wherein said transfer surface is moved past said face

immediately as said foam is provided on said face.
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15. The nmethod of claim 1, further conprising the step
of: (iii) renoving foamor ink fromsaid transfer

wawoBacs3usi ng an i nk renmoval 15 system 16. AE@EAU2006/001068

met hod of claim 15, wherein said transfer surface is
an outer surface of a first teansfer roller and said
i nk removal system conprises a cleaning pad in cont act

AL Bl tnethdd 8 bR Sfeheif Stid Flos B i rop & ity of a flm.

surface of a first transfer roller and said |nk

renmoval system conprises a second transfer roller

drtgagddepsthod afglainy 1, véherein s3id trapsfensurface isam onger stirface of a first
ffer.Cl @i m 17, wherein said second transfer

Qﬁ%ﬂgr has a wetting surface for receiving ink from

said transfer surface. 19. The nethod of claim 18,

erein sai ra sfer Iler,is a netal roller.
gg- 20. ﬁ‘éf%fgﬁala’r eFﬁlfﬁalg {oresten syrfgeeis angied gasisaid face by
&§wﬁﬁg§9@hﬁﬁg W th sald second transfer roller

14. The method of claim 13, wherein said roller is substantially coextensive with said

printhead.

15.  The method of claim 1, further comprising the step of:

(iii) removing foam or ink from said transfer surface using an ink removal

system.

16. The method of claim 15, wherein said transfer surface is an outer surface of a first
transfer roller and said ink removal system comprises a cleaning pad in contact with said

first transfer roller.

17. The method of claim 15, wherein said transfer surface is an outer surface of a first
transfer roller and said ink removal system comprises a second transfer roller engaged with

said first transfer roller.

18. The method of claim 17, wherein said second transfer roller has a wetting surface

for receiving ink from said transfer surface.
19. The method of claim 18, wherein said second transfer roller is a metal roller.

20.  The method of claim 17, wherein a cleaning pad is in contact with said second

transfer roller.



