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09/55§1f er e55;§a751618ackgr ound of the Invention Inkjet
printers are commonpl ace in hones and offices. Mre
Thealiehistirgs ofitde aiplipationd awdpatefits Argvieotpomteddemolyadiefepee.
use in portable devices, such as digital caneras,
bi | e o‘?hh Nes. 85 Furthernore, with the advent of
;%%%chmﬁ—ogy—v\her eby i nexpensi ve photolithographic
t ec hinkjgugiitdrs acormsorgpdare odwthgs awkoffigrd U preyecantly, inkistipringers
uf act '
TR L A PRRAERLGRL BTN, o s
Flathemmm M(Ithdie adeeallt pf MEMBtechnplpgys evfhtre]nm ipexpengite Hhgtolithographic
evel op VEMS,
teg mqr‘ff %eadtshgagxwgddfu%tg'[ gm\ﬁﬂ% )é%%ger(g) escr | IE‘)I@EI‘L lageleﬁwome(:hamcal
syptaﬂne mhcspoamihtpraif étsposdglp Inkjetprinters is beetmang 4 ¢pmrprscialyealidy. The
r.0s en { n
preserclit /?Jpg{hgant? hdg d%?el%p lc‘hatrl])é cT gf?reeg| ;}:eg ?E%Igigése@p%é;?gﬂ%&gs {othe of
whicloas deserhmdemﬁxe patants el pategreppli@tiyns lis&d A thh elayh crobereference
g ost and power requirenments of inkjet printheads is
Yei ng reduced through the use of MEMS technol ogy and
i nproved inkjet nozzle designs, it is also necessary
to rgduce the. cost
prin eercogtgnts of tﬁeste gat@xlﬂgaorpgﬁgt Jp?%lé%d@;ptgz?%r?&atg& E@Em by
crpns+rcfb1en®mﬂEmemueﬂyabl e devices or to provide
di sppsabl e, i nkj et RLP t
ori n/f%l%}] g }Iatshe o :Jlt a&)wer regltuﬁemeAts%F %A%Jegéf n%’?eggé:lg bagg }eﬁtlﬂeg
thmpgt m b MEMS)tqohnalngyragd mmnameﬂ irdgjet nmzlmghgm it fistagso
neﬁ?ssar}/ ko & dlC? thebeC grrlr% gé]vs(f)eﬁ% Blge{ngetnw oﬁ’n@tﬁﬁ%’c@@oﬂ‘x@%nﬁg in order
to |1ﬁcp¢btamhkjémlna:wmorploﬁdﬂe qtnvlcnst arto pvidadispakebleg inkjet printers.
?te; t%ﬂ%ﬁlﬁ %sHe B nt Irﬁ]l éj 1% Imgl:f‘]n@agﬁg Ih%lplgﬁg?ade}gglf 8§ telrarjt]ianal
pringingltdniddion thnodgheutew afetnmefA framban Dﬁfac’d@rsl metylveusd ah ankjetr e

e .caused b .0r, e i
PriEb e i e L 97 3 bR S 2 BT S g tuce o
staeprefor preoenting primbead lfaBire and/oﬁfestphmg\therpnntheald nosvoperatibimae

prg%ih%goilggigg ?rp té? i:vr?{xh(ggﬂ ure, Tlr% head faler%Il'nQ be %ggeld §§ foJ &ample
perthd Sacef ﬂcrddmg, drizdalp@szzlg3 Qdue(‘ld B\(aabxiagxomrsf wadpr éronﬂctheymzmlest a

cle'.. This str oes re any external
&g tomapn Bl it el SibaltRtalss T REnGPPls X[ =T "5
appriapsmataecs\iithead fding rﬁayhﬁﬁ‘em@hedkhyennﬁly fieog farlesn

periodically using a ‘keep wet cycle’. This strategy does not require any external mechanical

maintenance of the printhead and may be appropriate when a nozzle has not been fired for a
relatively short period of time (e.g. less than 60 seconds). A ‘keep wet cycle’ can be used to
address decap, and the consequent formation of viscous plugs in nozzles, during active
printing.

However, a ‘keep wet cycle’ cannot be used when the printer is left idle over long

periods of time, for example, when it is in between print jobs, switched off or in transit.
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relatively short period of tinme (e.g. less than 60
seconds). A "keep wet cycle' can be used to 30 address
decap, and the consequent formation of viscous plugs
in nozzles, during active printing. However, a " keep
o wet cycle' cannot be used when the printer is |eft
idle over long periods of time, for exanple, when it
Furtheimord) et eeg wetpyelat is potagpropivitd @hddarmgfse\@rebi lockedpaizles and
do%s not a &Ests Iﬂ'n% fiém ?ﬁrlnﬁ%gdjfa&eﬁooﬁ?ﬁ%l &ci ﬁnkjet rinters
Pate ffor aring severe nozz es and
typio:db' xmbudea@dn@w mdiatepmegsitasion.ofhigris d@smadjwfpa@yent printhead
0 r s typically
R A S I L A
desi @uﬁerdeamre pathes htenpis¢dfohpraxentifigapringiread Eaileie d sealing the
[, 5
prffE ke B P E RS R ot ARE AL O I hna P b
Conmertiabiakjetfraintersrage fypicalyatuppligd wirh 2 sgﬁhng] tape agioss theariathgad,
n
wlplch Yl? ger %é’s%%ﬁ prﬁteEIs IXL@JH@& tI:]O?E%S *ngfsggltﬁxgé é)pcﬁec‘g the
prsqupalrmédadvﬁ@hpaatncsmswn@ pltewes thﬁcmcaglss frére dmﬂgnmrd@amg transit.
th is installed
Se%vpng tape als%fﬁ%?osl’sea%%g%? mmgg}rt%e_{}ggl?{seh{] &L, or i med
pr i nAsthonﬁ omrpalusmswmtaesoraw pintys ﬁQaémg has afse bodnaused as
D! I
a stra%ﬁg Fn| X{aﬁ%ﬁiﬁ’ ?lr 95 IB églrtro?%l go B r%lt % g I Some
coAsnednealfpnmmsmwskqtme laeaéns eeg andgap engeses nrquew mrimﬂt@ the
o]
prR el Ao RSBt R R AR DR BV D yaporgtion of
wzdetrfrqngthp nozntes isgnininrizegloand a relativebyr wimad atplpsphp@rcgn begmaintained

el s I gund a
abg | HET ar ’g}ﬁ%ﬁg{&%}fﬁﬁ%e%&mﬁe taﬂ%glrg?s ntef is idl e.
W t thmernprd, gashaaybesagipxgdingmatvh b®nmyblnm1@omti¢rmiea@mg in
t e
priep b bR TS A R iy S D e SBgRap apd e o
sutlhmk lﬁwmzth@mzzleh @he sp,'ahmg qap mizinings ndreledritiegandtentraghé eih
poRRLeE Froflle dtRosp U IR BeriARRRL, ahy BRRARLLAM afd i
ave been co e SUCtion e ean ng In prior art
prmatomrmnag) tlenet thisitppesof mainkaenng statienyenipdoys bnthaueventative ante
g cap and used to suck ink fromthe nozzl es.
SUE |ng cap mnimzes nozzle drying and entrance
of Z@nqﬂ&r tenediabttasgf nschit preor att pnab@dm@mtmme@tatlhes isa
ruﬁb ci,ug?nﬁe? grscielt‘;é%?ere] lnxo)P ac ?% sas: Z%i hgrS ltfi){ ‘%ﬁ)&li %czgsgglg tpp thz{d
and m@b@ygadydlobdqdnﬂu Squeageew@amngl may beresdil ahmediaisly paer. to printing,

Lrafegy used in prior art printhead
@g%ﬁt"%cﬁgrﬂg{ég%#eg‘fnbgn%b% a rubber squeegee. The
squ eﬂgmntﬁeaebnmmtbnmcé staggiseddscritied tbee havetsevesal\whquedmings,
acr 0ss nt h 25 and I enoy i
es%‘?ﬂj‘g‘é érbt Brlegegt1 ? r!rlg&?t rmtm ocﬁ:rnq%lglgt eﬁqgl?e{/sf %é) Ipeg?ﬁjetd Otg Kave
snfatlerdrophlumedf dne Ihertde emuldm uouziefdpmihgsdﬁ)s bigh besdlutidyophetographic
printing. It is also desirable to use stationary pagewidth printheads for high-speed printing,

ren':ﬁc? al

as opposed to scanning printheads. It is also desirable to reduce the overall cost of inkjet
printers and incorporate them into low-powered portable devices, such as digital cameras

and mobile phones.
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The printhead nmai ntenance strategi es descri bed above
have several shortcom ngs, especially in the present
age of inkjet printing. Modeminkjet printers are
required to have smaller drop volunes, and hence
osmal |l er nozzl e openings, fos high resol ution
phot ographic 30 printing. It is also desirable to use
st at Coreat prinlzge wathtdnagse siatésicsdse ynable ki pypuidgiakigt printers,
Jotmic
i By B o iR BARHhS DEANGIRASfor B B s dmisin)
nqzzlle ibtoekisg duwedo derap bgromas eserihesmrobiens Atprgspriibe ey rehable way
RREViR Biclbgl
oRBANBE AU LB T L0 PR HEBIRE Htof B0 B ol
ewptesmraa&bt@sumﬁ lpreo windents <Pﬂq0é’Pr peking them ungititablp forarapy inkjet
d f@%ip 125 ml
org i AR e B R o R € AR o 2
ofjeicwitieerch rgediabes probl em At present, the only
el | RBYifondflY nm?ef of 4Relon bt WarnfbnBlcg %ﬁ&sg%%ieeé plovidt 8
use a suc wever, suction devices are
prﬁxtlmqb eady ﬁoepranmg efiersusinslel regingenaaerrnparations fTypiealky it ISrmf@Swgy
fon -
o SR AT ol R A e R ST A s
cleapivglimeasuges ncorder gsprnvlde ofully piergtiontl psigthhad: Brwelyeatoperations
h
su’Aﬁl 9% stq Qéaélée(a’nmg%&eno?guntra%‘lg (8 Al Npe@éﬁtprﬂ ;ﬁgzgg ﬁ%gkgst efxerts shear
St{eBs aotqsn@}e afintbyad andsmgllaeampmtwn anz,z@ S@B@P@ﬁ ion.
Typi gl f
or o Rgeiey Lol bPBEREREIHrod sh TRl Bea ARGt saton.
whikld cohies hetb poiverdativaghd mélahe@smrﬁs Hrveparkd fp@hqg bedesifablgto
prov1|de|: Xn 89@@@&%‘3%&%&%&:&;&%&@? Vgﬁ}éﬁ(y e f: @z{téﬁ At%%\f/%oesgéhghs
thpnefom shnaatde foio Eabeicasien pf a dixposable prineearlt ngtld b«s@ﬂh@rdss@bleﬁ@
nt h S
p Y]lde }n} %@gt p@ﬁﬁme&ﬁg?xg@ﬁ%ggsetgtﬁ)ga fnlgﬁlc?ooeg Q6t% \%ﬂ Jggrgﬁq;nlﬂc% on the
overallrsizh efithe paitert and sy tbaefotesuitable for mgommmfm intopidheld ¢ 11“?1110
aicRY T Ad Kl d{)sgrg@ggogi TEARINES: pgbﬁ]eyaﬂm feddEd fiton,
whlaln dad:es nam_npacs vrathe ovgralivbavesn cmmhﬁ@ﬂﬁéﬁlelpaaﬂee@dai therg{gre
suj qtotﬁg fo??% r:g)oratlgg]ﬁ{oega8§r§ pgx%x%@pl%&ro Qrde{{@&r ég@lﬁl';igg he?l
dqsrrzmlfe tdeprqyrdemn In]kgit ppmthtm’d meadenanderstatiora miéchsioest n%wastw@}tg@h
pL SI nifi ac Vv
ql{aﬂtétleﬁlp Wi gzl;]c c{a}%épér eft gvgnltda er ? &Eﬂb e B 'p?andQ
mkﬁcmrnﬂmaMamtename siamnwhleh dlezeis enktfrcmna ﬂOQSi@d denthead avithpyt
ul d. be, furt er desi provi de an inkj et
ex\éﬁinﬁ?’wg%ﬂaﬁg{eﬁ Tehane éh%? e%d; whi ch does not i npact
on the overal|l power consunption of the printer and is
t her ef IR su[ltabl e for incorporation into
AB%P%%P@%&@%& el ectronic devices. It would be
f ur t herfirstdgsict thbteds pmvxpedna/prdlﬂmeadlmamtepetce ptafiont fhemefntaining a
i nt enanc
st%gw p?gegécﬁl&fnﬁ(4en%rlnrt]hetaﬁh neaarllC erragl%eé}‘n%tr bper a&!flf?t{arga%cei station
computisiilgf urt her be desirable to provide an

an elastically deformable pad having a contact surface for sealing engagement with

nozzles in an ink ejection face of said printhead, said contact surface being sloped with

respect to said ink ejection face; and



10

15

20

25

30

25 inkjet printhead mai ntenance station, which cleans
ink froma flooded printhead wthout exerting high
shear stresses across the printhead. Summary of the
Invention In a first aspect, there is provided a
o printhead mai ntenance statign for maintaining a 30
stationary pagew dth inkjet printhead in an operable
condirt éngrgemsati neechanismt fon aaviag saidipddsnbstangaiprnesiepdjeulagly with
refileBitbls @lnujegﬁén%&%*etv&epgﬁﬁb&aemg P RORLAFLonBI HARR is
engagenent nozzles in an I nk
sealinegtyt ¢ngagefl amté smﬂ f@a,u agd p pgcandhpagiiion mvkiclo it watectsurftcs de
mgﬁ'&%d§%8QQQﬁW%th respect to said ink ejection face;
g an engagenent mechani sm for noving said pad
subswherein adid slopedcprtadt iswrdcaisipyosrgssively eantasted with said ifage idpning
sa?d s%?ﬁﬂ H af @l?glt Q&h%@g fifht fuir{ aid gél‘lfz;ce greohtgctm&\msaﬁiaﬂa& prior
Contact gartface is  seal engage sal d face
toarsdeand satefiaidwrdice; 2oa Whﬁremﬁﬁlé Iyorsagit qurfaepis geeledsayray Arom sais!
afld &gﬁggg(egm%nr 9%}11%91’ d face, 5 wherein said sl oped
cont act surf& I'S progressively contacted with said
f ac eFatle avgidansa pfidasb therterme intpsrpssivaly contpeted is aseddo mipgnsa
G 25 f
wp@&#engiegg%%{ %@g{a‘sgg&gg P1aCoLli ggt\@g, %Bt}nelsg?rgls r(]iﬁgegenpﬁért:?&ns
ofglntomtatt syrfacke avmrqsquheeqrmnmwaﬂ otntherinkiejeqtion &acel i different
tu?@sl ﬁrﬂ%&%ﬂg&%ﬁ{rﬁ msg Qﬁfferrgx‘?: %—\48&%%%&&&&%& aret he
essi ve cont act Is used to nean a 10
progrpssively peﬂgh@myémn thoinksfectien fagspo different timesdaeng ng
dlge\@%%/ggmeﬁtnﬂ%t gcrlﬁc\ﬁ@&paﬁld dgdvsrlﬁ%gb@fa@v d@&!&ﬁ)é BNBtail s &B@of
ct surface progressively come Into contact wth
erighgenientand disertgagamehta gwd arioel Wéys pbavhieving guch eagagpment and
dx?e'ﬁg?g%%@iﬁm Li kew se, different portions of the
ct surface are progressively peeled away fromthe
i nk heguinthead maivtenante ditfohadentagequaky sombingsrgth preventative and
e
refhe BEMHAYRIEBE maidARiRAR T gaaaqgaa lﬁm)eggragwgg%&a%mm of
prelvestigameaswrs, theanutast awrifase sea%alytsmb tiection |f@9,| thgelyumnlmlzmg
[
o RARRETE MaeP Bt o R 230G HR T e BLBDAR Uy ing o inside the
nqzzlesx Serliag Prgagawrit offteneaiiaal surfecestithebe ik ejeption rftcauahp neptagts
the nllﬁlntﬁé aﬁ%@ﬂtek Hl tflat %}%QIQ' \Shlglp&q'dg Qée or Lf?)clf x%zgﬁ of
€ neasur es, cont act sur ace sea e
Tymdallgjtm:nad drhefdoio éts ﬁtshmseb»y whiem theiprinthepd d0le & idipoven talasimely

105% perio E (%Iowe\(;)er;n tfu%? d il ?ée %fbﬁ@({]qtorgeﬁl g'eﬁéa%%g(%ni@ %tga%' ftiﬁl% Yhen

theplgxag@mttotpﬁntmge contact surface with the ink
€] ecltnI aa f ﬁt%gm(?il ItS eaQur?g ﬁ"n%t ﬁntaét Iglg' Vﬁg ElE&nlg %ﬂ(q" chn{ ﬁ’xg]ink ellectlon

parti CU at es In
fatd dyeko the pailj@sinteraction between the contact surface and the prmthead From a

-
s

detailed analysis of advancing and receding contact angles, the present inventors have found
that peeling disengagement of the contact surface from the ink ejection face has the effect of
moving ink along the contact surface (or the ink ejection face) towards an edge portion.
Once deposited at an edge portion, the ink may be readily removed. A detailed explanation
of the principle of advancing and receding contact angles, and how these relate to the

present invention is given below.
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Typically, the pad is held in its first position when
the printhead is left idle over relatively |ong
peri ods. However, the pad nmay be noved into sealing
engagenent at any tinme when 25 the printhead is not
oprinting. In terns of remedyal neasures, the contact
surface cleans ink fromthe ink ejection face due to
t he Imraidqiuen torrlegniag floaled ndtfwmethe inksjecton facy thepedliage and
dlg g %merﬂ t?o% of th% r3H sur?%%g ﬁ‘mlnqgle eﬁﬂlﬁle)ﬁ 4150 tpafs th%%Yf@(Q %f ng
n cont act resent 1nventors
urﬂv&mbm@ ooazlbs. Ptehlaig dm&agﬂgend g@engiagemme pesstils@bavgmpzedss in
thg glrlgtﬁlgaﬁ aIlci— ?lgﬂg% hﬁavl/sn(l%tt ﬁl]sc%ﬁg i %aﬁe@lﬁleorggl‘chcttﬂ @ C&It%n%%nt f
con act surface
bleql@(gth@mzﬁlas; @):cctrdmgly,dhe peeliegidjsenpagemensipas th@cmebmed effects of

BRSPS TP BRI 5yl T Sl

pratheadhci ng and recedlng contact angles, and how t hese
| a I :

o A T B RR B0

desjgecwhidnis tamomgt, tmepmbfaﬁgred pslengagiendkennsussiven lighe power.
t f
Tlg:eosﬂgtﬁ)% dle‘§’ (! o?&g HLEPﬁ'Re aﬁrﬁ%;( etqltcl g‘%s gklﬁ% ﬁﬁ%ﬁfutﬁgan%gft@&é
cogemd rPaWeSOmSumegm Qf\pelomre}sslmre I\&BWQr th@zg]uergmmt] of atn!'f:gtemal
o SR o ST B RS il
vaémum panmgleffectiviaky upbled:ki m'gltl@?acsenglag dhregesett anyentips allows inkjet
prm?e@%ori)% Qnsgﬁléc? %n{osa der cfgllé% %g lri{l'?cg%li@%fst%g)gggglé iao?egﬁarl %lrcae
cwnnerqaallwlttéadspoﬁabﬂunkjhteprmmdv ant age of the printhead
[ t t

Vrr;: 24% %Frﬁ\ P adv§nt%%elo? ﬂ'le ﬁ)i‘c’lgt'i'xga% me{u#telnl?«g’e s@aéi%h ggptixag \?vo%gegt A d

urlbmokedmﬁlouevqstnhg latge quanditiesrof ink]1 Whtees priec it euvtioeddvisesarof
t I
waslge?ul% 1 ; r??ln§ t(% t%g ?hera c%)s( o?r ﬂgter %légr'? 31‘(1f gy@rgsgrtltqrg%n%
w;ﬂrdrzmrs cmty(a npmmntne qtmntntymf exk\fmm nd_ZhleS deing lrmmdelnon dMoregyer, by
|

deg?smnr%r{ﬁer ink 01t1 89\1[1J € I#) é)nglon g{dt% E&@@%J/%rgte{é{g#hﬁé 4 Pglrggg f&
remamuglmlspnlrrp g_teatlyeﬁlﬁmhﬁedvel y unbl ock printhead nozzl es,

It Eg t % lflll gp attdv!imr%a\l/gg% 8 gmaltlhea%vrvr‘?an'llt?g%h& statigé Llsgfén] }%lcisegmggzécrt]ign
exaps mhmnzp tsheeamtresd acfass tha mkﬁejacmmﬁcec Aatdrgingly,sbiséive nozzle
strblf;tuﬁ tg ?1% %ss { r I nt ?urm mam r ; hga\{vﬁe%vc% ?)Qgc?tooitor %}gﬁlple,

enanc At e nozzIes ca
wnpniglonedmegemlbhmgtof\pﬂsmeadg | arge quantities of ink.

V\h er 8 %S &Flh’g 8’{ { %gﬁé’l {rlaﬁﬁll coex\{e %l?/g ati:l ?he ﬁlteaGJ R pa f

i nk, COS Mt er operati on,
cohfigxreﬂ asidanivay éng@nd maintenaxict hﬁihamlreoprinyhead mhﬂstrmnphfymg the
nozz| es.

0 agé{l}é%’aggeyér%g stfa{éo %r as BOSF'R%UAS F(e%crltieggglow a 80111011 of the pad
m§p0dxkdnd beywhd binceng @fithe aristhead, dltheughrthis type aﬂ:)rrangdm®nms atilg
unfdgrrstood to be within the definition of the term ‘substantially coextensive’.

Optionally, the contact surface is substantially uniform, so that ink can flow freely
across its surface. Optionally, the contact surface should have a minimal number of pits or
indentations, to avoid trapping ink in micro-pockets and consequently reducing the efficacy

of the cleaning action.
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renoving this ink is greatly sinplified. A further

advant age of the printhead mai ntenance station is that

the cleaning action exerts mninmal shear stress

across the ink ejection face. Accordingly, sensitive
onozzle structures are lessglikely to be danmaged

duri ng mai nt enance when conpared to, for exanple, 25

Wi pi Tie rod issdpséedie defotneble and, poéferpbly ritah edrdmal cOpo Feerm Elagtic

deg?rlmﬁﬁﬁg' P ovu%s seagl gnén n}élrjfr: g’gﬁ(et peaﬁ %&Lt‘l{n%e&&&emﬁ' R/Ioreover it

enywiesthe pamae be)ﬁseti Inpegedly wehcmt losg dfesitbier swﬂnmg st cleanmg
efr%}qg%lge )élu%l%rlnaeterla 1%r ﬁ)?ml%k tﬁegsg @gl\%lvg glg%%)%{&fl o%&tt#e%ﬁﬂ%tlc
elmﬂnersrﬁyr mmpln,dhbggdmmy berrempnirdd of silideae prriohuretimde. Optionally,
aIt h t e of yarrangenment is still 30
the ef c‘?mo%cfe OfabSYlpcon rﬁlbl% the definition of the term
“su b@ptmmail)ad pegl moe hmme;u theeéontamlrfmalhﬂ the ikipgectiomfaeec t
dfsvgr{cfe aecl:n retrea slflrggsv él cr s% ﬂHer“l cmon %% EM elng%eﬁém a&i ow
acCrl 0Ss g ? a[ F Igh ont act
dl_sangé@mentslncuhus elmbmlwxeera ink mtrcaasl wntiutthb peel mnepn 2 bngitudinal line
in 10
togﬁ%s a long %uda nél}]%q[gg pgl¥l§ ugtl" the 9({?1?1) cpsQl &kor gnntma? thg %Qé(ﬁibg'eled
avzaiye'ﬁm hegy tlm}tdwaJMge €haBthe Trtkerapdsja mlmwashstaueé doyoss the ink ejection
faﬁ an% mrg?uk%laeers € dl 1n§ eﬁfc%@gy &qﬁalme n@ﬂtat%'fl no creep.
efor na t Jes LA ng engagenent of
th e Dmobngagehentlmmchnmsm rhwsl thelylad sstentjally perpendsulady withe
gp ﬁto 1L “(l) reJeC %8%1 fr‘]aE:eﬁ RER axergu#%rrn\én{lgtrl]lg%ﬂg (l.l ng sﬁrll lx@ﬁﬁgatlhe
mbtiom df dfemadl and, hnerepaej timmleamd éortahlecmthtSt chgxmple a simple
L e o
retlbﬂ)cﬂandearmoaﬂmmt phthelpmf a sili cone rubber. Opti onal I y
a pe e.between th n
ej ec?Ptbor?a]? ik pa‘:i;\vevr%cr? {:Vg(gméi ha ug'g\% Wﬁy{he %? r a%&%hﬁi@f {pBkbte
reldveo®3het Hoasing Pprx,cﬂlyt the pad extedsithraupiga ditgathe hmmngamtlile first
p(isi%iér? nxg(ﬂﬂe aéi n1sere’crﬁ<ge(} lln{osihe r{)tt)lglg%gll H? Sec&r{aﬁagg f 81{ %? dg’nam ttﬁ‘e pad
is Immgled oida mboredgetmmrm hmmgjﬁgstdn eachend for tngegemieat witlothe
nt h '
eng?ﬁ? ea h?lﬂsé‘f hl'?xﬁ Pugs ﬁ)f(teridﬁgr\?lé&dcompwe\%yent sllc)3sI @t%gjﬁ yéﬁs of the
hcmemg;stserétiyallmming gliidhieg movemehtad meanpbomxm and ths p¢d1 e
cl eapj. efficiency of t ghance -Th
engagé tpaﬁé%lﬂ%% %pﬁﬁ)v'éaecutl ié’ ad esé’u% & 8K {hg “1"9"“ fice, the
urfiie eagugdeaent actioy ofithe kontace sypfacd is m;;uatlh detemkned Jbg «:lte| poofile of the
cofgf urf%lr{];:lt%ea? td;@ nrgailg tﬁ%?a{&a%cc}g lgl%rﬁ(g so%ﬂzg%% cantact surface is sloped
withespgeeato shefigk ejectibh €ice. g cortiingly, doing pmemlhoalar m@g@mpalnteof the
ol. id or notor/cam arr emen onsum.n
pq%ivsflﬁnt w%mgmn% 3 érstlfgg 8{3 @g c%&ag%%u&%ce i 8onta ?eg\é)gfo}[e a second
enldiofi tha lcontany &ureoé. Stdpirighod theadntact surface may be in the form of a linear
gradient (i.e. the contact surface is flat). For example, the contact surface may be angled at
5-30°, 8-20° or 10-15° with respect to the ink ejection face. Alternatively, sloping of the
contact surface may be in the form of a curved or rounded gradient. In either case,
progressive contact of the surface with the ink ejection face is ensured during engagement.

Likewise, a peeling motion is ensured during disengagement.
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Optionally, the pad is received in a housing with the
pad being slidably novable relative to the housing.
Typically, the pad extends through a slit in the
housing in the first 20 position and the pad is
oretracted into the housing gn the second position.
Optionally, the pad is nounted on a support arm the
ar m Optionally, tha gad miwedgeethaped dvithan aegighsglefnmf thi wadge brang the
cogggt%?r%&% ﬁ{eséﬁ?&ﬂ?o e%nm ej cgi?ra%lgg ?palp%?ﬁéaq%%svflrgageous
sirtch as ebgufadturow rf:igtu@ly fdmhgnsmvmmondfrnqlmg,srwplpamg ora1p$i>r~
d. Wth the pad being noved perpendicularly
<mﬂﬂ@ &ﬂﬁgﬁgct to the ink ejection face, the 25 unique
enga@@iveslty, apdl zmebftwetrethe emtastturfaeerand dhe mlsejepélgmfdcg/

det f
oo 4 RSP ton R A o £ ik o FEReeTRERET e
disogrgament do tifimenebodgnent, dpaetreasi with thepgsbeome ing traneerpaikne

' ' C : ingl ' [

B R e b e A S S T
pebled avaye Ad adﬁfantageofdbin pagigement fstbas eX@SSCloln tSa?@@C@eFr%@ﬂ@tp@ a

Saco . ing of the
e g%tag%tbys ur Tl e%m% '3&10% ‘Hgl&# ltssf%%%?@norg?g églgl i near 30

gr ad¥f lemtalr(tenaece Stduen toyricely cenfighrgd eo thet fepling)disepgagement of

e C ce
GRSty P AR e UL ARG Pl R MU B g cdee
poAidnef thetcontadt yyrfase, ol inlgejedtion fage, ot beth abitis deaning@etioranayibe
usecp to cl%gr l:tlgcrkg(]i x%zz@s S XS eQ{;k ﬁ?&ﬂ@(ﬂ&g’(hg E@ﬁcg&tthe hl& eﬁ&ddﬁ% ce.
se, progressive con e surface wt eln
e J ecCThieopeefl af engagenentand diseupaginmyt, ¢opgthgewmdinthe contick éwmp, sray
be%g{??edgllﬂ Igﬁ%&/ trg%%: liYe ltl% fri %meii Lt?#tlﬂﬂl QE ﬁ%ggiﬁ %IaIE G%peg@o@
otlsn ffctes sweh ’at the smedf‘;mnﬁ‘@ach @etehgtmtynf ﬁ\@ipa@; threfshaps of the pad, the
Qo 3F e &l ggmen@ FreltliishloRC ThOWRitled o hifFHRy BOARSA Pad
g Eanufacture 1s T atively
opflanzelck:amsg ofghe:mmlmad fqn aw gival spistery by narping ohews nure piibese -
aSUL e|rsng techniques. 5 Optionally, a peel zone between
P faﬁne contact surface and the ink ejection face
adv drtegsd maybe abvedatzwrdmgﬂglatpmﬂlemamhgd agaithyn.tdapending on the

t hea ur i n
R e L T
suttz[lﬂmﬁbedlﬁferehﬂ pri@ter bomdﬁiocls(e@ ﬁnsam,\mp@eam’»dg@vgm,ruscromemmxon
ez‘cp)e g?me s1{u cl:c}ns TiaY 1 { ZCSa \ge rlealﬁro?z{l ?]%Mé“q%ﬁsl; A5 lhe?eapgtﬂexj S

sxteatmesmay neh[uxreﬂ)nt}omeengage{tiwgagﬁseqL&nd.eOSlstahlelaéorlélnEwaW)e
t he cl r .
e i CEnEa i ¢ T D phtsRich BTN BlinRlahas Réah
statibmt peel i ng di sengagement of the cont act surface
fromthe e tion a
pri ntHig %i N Wgl PUSER 8 gen fug%err},\%rghp i Lr[ ﬁmet'&%? L fgtem for
refoNifigink defgobieedionlan eflgegiorton of ae eonta:u susfatdor 1ﬂ1h¢J sctioh &aeliThg

o S0 T R85 Rl S LGP R £ B

anfl al@nels any surplus ink away from the prmthead

The ink removal system may comprise any substrate or mechanism that can
effectively remove ink from the edge portion(s). For example, the pad may be moved and

contacted with an absorbent material after it has disengaged from the printhead.
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15 The speed of engagenent and di sengagenent, together
wWth the contact tinme, nmay be varied in order to
optim ze the cleaning action. Optimal cleaning wll
al so depend on other factors, such as the size of
oprinthead, the elasticity ofgthe pad, the shape of the
pad, the notion of the engagenent nmechanismetc. The
ski | DptiongBy, ﬂmnw\tekriovaleaﬁénh yonfpeiserts eickiog eleperit ppsiteoned
a(i: cer% an eg oJf tﬁehp%ngleacp i d hfh%£ m{ie&)s%&i’}o&%ﬁ; of the
aa %ne or q’k B par anet ers.
pmmlyeab enmthe/pazﬂ 1aa:lt501rbdd mgp thc)wazkpg @hteieair whicke maﬁblgmb'l bteham
atgse a?egla an(} rer)r(love 4&%\9%}3&5{%\‘%{ éh%a%iiglﬂgﬁgéﬁaggemem has the
advagrcagxea)f smpﬂntlatﬂnd obmatedihf: headdortadgitipwal evovipg patistar @ mecuum
S};stee gm the amten%xslcee stJt) aper jam recovery, user
PP Vel Sone situations may require five
reci fspmmally, ltlmmniamg deroént ispesipantd awaefrem svisbénds oRde
Pré“é%eﬁg :]"lt:hg r\!vsir r%éa%r%%guaﬁlé Bgsnt%c?’ﬁneé) Qrgmgy&% Zi‘&l%{tlgdlf? %%g) ruon of the
pranticaditand thesnyéhml@mm is@plienally pgséioatd aninacclft atn biposite
{ C
ot RlrBF s B PR 6, e B iR o p iy doiped by
a pnyrﬁMafgurde ancbm"mppmgtm wikcldb@glsqlet ie thowrtecaithisdgenperouslpn
copt act surface or . Q] [ face. The 30
avmq»? "H( fﬁ%“\‘/ﬁ do%atng 5’3"08‘ l%tfaggéegglﬂsg{ie? ﬁ%&%‘?ﬁs build up of
i nk OptldnlaH!y pdwdnlorenmmaltsm:npﬁmmwwdcises amuik cbliactoe fog regpiying
r,om.t.h &
w 1ch I?as w1clf(e<"f1 #a c}r/ugé éhe w1ckn§%% r a?‘:g'acgermn-ghr?& uﬂ:}fu rhﬁ{rﬁg&aé
de&‘lmated eélfeemt nhﬂehlymayeh&)mtmuduslf/ taben avey fiedytbe powthéad mggson, and
may be noved and contacted with
“@ﬂmé%g%?rmn?eﬁnggﬁéw after it has disengaged fromthe
pr i nOpeaellly, Chelifk reﬁqm/al eymdnh yomptrises 4 filin atteched &l the prattiendd

conpri,ses c 0Si-t,i j.
soBRTR e Be MRS R RR gl i 2R 5 AR R oty e
channeh redsivéshink fealgen edgetphmon pf the fdueadi/ca radl eddegpopmd of the pad
absor bed )
beér}g (P %FB%“&F‘%@%‘P thel}ecee\rfvlbg{( onag)ﬁ ghe WIC 11\1/%?31 eﬂg t%y d%(l) Eﬁlf%ﬁ% g ﬁ
cdpliarynmtiar. Optionalljyi aschannebinipeivpnditidnad ad;tmnt{iar@dmdrw thg @rinthead
implicjty and nee r diti '
oni g Paing) o5 st e £ R e Biiindall P e BORY PRyl "0
to®@aitds rrahdnyel dutie. Theodhhmgl @leeiviypically dgfmed by o pesinmhedge portion
om W reb n{.hea The W r ebeonds.. ar e
Offl}éﬁfgq“}’ g’/li‘ﬁ%@‘ ﬁ?aélﬂegd) ug‘f% 6%1%%8# b o‘ﬂsgt?lt CigF BYSfOng, g g% SﬁrlJor tion
of t Optionplly, fHelfthads arehaled toghanruppartorglis mlel edgs portion via a

BT S5, ARk AP RRE i g o

the kiganmel ousbex. tﬂated&tmny oheadlml\edgqpodmfm af d[é ﬂhyl is atapiteldm the print
%Iﬁl?g%alilld%ﬁ c@srl]:% 83% A fﬁ gitirgiwmhe(? Detsver:]e% t prm?meg’la guide and
the support. Such an arrangement has manufacturlng advantages in an automated assembly
process when compared to bonding the film directly to the support.
Optionally, the film is substantially coextensive with the printhead and positioned
adjacent a longitudinal edge thereof. Optionally, a plurality of vents are defined in the film.

The vents are positioned for receiving ink from an outer surface of the film. Typically, the
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avoi ds ink fromflooding and becom ng trapped inside
this cavity. Optionally, the ink renoval system
further conprises an ink collector for receiving ink,
whi ch has wi cked through the w cking el enent. By
o channeling surplus ink intqja 15 dedi cated coll ector,
the ink may be continuously taken away fromthe
veptsiaret fositioned égyvands thachanishimted tThe ergomaniakathe éormloéelongate slots
h [ enoval system
expendm% %gigelw%t‘lb?r]:gﬁﬂyalﬁ%%tf%@?r{e printhead support,
whe rErpn:atU] eheffilinris weifipnilyslisplapgableiand isoivatiy epmprishéof 4 pofymer.
e from
oSS e i B R0 BB bbb
pobheypadil®@®eloei ng di sengaged fromthe face. Opti onal ly,

act | h O PECBR R Yol St AR REn U gh et R Y

sugldihatee least parosd thapadtabuts te fibm iwhei thagad amgaaecbhndmhe face.

Accﬁ%dm% Y lch% cR&ﬂEltdl 8/%% Qechleﬁ%ef gg@z@ tft%ﬁ?ﬁ}sﬁt&%@ > dtom ¢ Q?a%ﬁ o
chanksedn altnxtneuvel o it yoliteamltd the chadkiimpedeniopt or virldng ¢hahneberjecent

th® @r}gnttheggl t}%) y;tadg;p%tl Jl 119‘md>‘0@a{b eeto'etalﬁrdcd%?\ﬂ&ﬁin \?H{hlrh?fs fiég?aged with a

ortion o
pa@pteaendlypigallyt the phd is m)tatsd alm:m;lwdlentomtﬂ’tbe padisiranar afi¢rong

dlgeg'lg I$?11n<§'ntt ?Jomqgeqﬁ( SQ/]%Et%Oﬁ?Q:e olf ﬁto rmtmaaltllr fllllé Y cf%gneﬁgxggﬂ B¢, for

e anc poinis are spaced apart
exaropla,l d robber srkleetgge exdntabsarbeat pAdand bipicalliy fogns part of the printhead

n ly, the distal edge portion of the filmis
ma"t]t% heasgAt%{)g the print nedia guide and the distal edge

por tTherinveatigidasibeeo ldectldped prraarily Fre uger witlt a pagelividthgukiete
rr
ol S U APl 0 vt s

hapmgadamewheﬂessdmp@ﬂedcrbnﬁ dycbasdthargli méerdns| m di r ect I y to

t he L{,PeQIQr Ehe 1n%1&|t1 Qé‘édleuy le tg%rk)ﬁ‘%ée Flﬁtﬂ%ﬂd‘%}le){e sealing

coextensrve wt rn tione
and/dj‘ woedinl raealswmgare tediringal| to maglmnt the penthead @pan apablegondation.

lca)yarrng)o S&'tg mvent aon%aﬁ' gedqg J)IHIQQIOE Q\]gtthlgﬁin&afrcll Wapni g“glggf nts

receivin roman outer
prinfhegdsén «611dérm> sﬁlfy)pfmhI/eptlortahmamtemance stetidns. are positi oned
towards the channel inlet. The vents may take the form
of elongate slots extending parallel with a

Brief Dgsctiptibnntheddigwing$ the fi I m Typically, the filmis
resid i ept | ace || [
pol y ?1Etc l’oé}z ts'tFe%reseP lg‘l/,ﬁn 10 llsbe q%%%e dg?c??éyj h dg‘tg‘ij vﬁih
reﬁmhyeeetl&rfollthg/«h'ahmgemewhlplmI ypr opyI ene, 5 pol yacr yl ate
fil ete. t ortlQn 9
ext gﬁ%uge g g%})% ans %udlbd‘}(lm co]nt tha%gle F%orat m droptlcrI gﬁﬂ@ﬁ% ona.,
sutf@@st part of the pad abut s the f| I m\/\hen the pad is
engage cordi ngly
e 81t ¢ s o SR co0BF R A ore R BT o«
suffaeg. As an alternative, or in addltl on to the w cking
el erEegure 9 ghovv\és %Kvangng hadnrecedmg cln%ac% angles for a droplet of liquid

moving along a surface;

Figure 4A is a side view of a contact surface before engagement with an ink

ejection face of a printhead;
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10 the printhead, the pad is optionally noveable to a

third position in which it is engaged with a pad

cleaner. Typically, the,pad is rotated i nto engagenent

with the pad cleaner after disengagenent fromthe ink
o ejection face of the printhead. The pad cl eaner may

be, for exanple, a rubber squeegee or an absorbent

pad Rigde 4B i acsidel wew offanentpetrsurfask partiellypanigageth @attl the ink ejection
famaciunlt egnance%egg_ati on. 15 The invention has been

e opEaE D hari |y for use with a pagew dth inkj et

pri reipeadcC sivtsiiodaiil apeet vae petivednithachnzormpriacasd aprinthead
o Ilurarlni teX og gng,zzl es, with each nozzle having a

(S S S TS than 20 microns or |ess than 15

m critigse 4Pichuwwsan detsihibe peel eomeiimRigiis 4€qial it has agysinpecplostehe
notq any type of printhead where sealing and/or

Fefredi al measures are required to maintain the

pri rtipeaslA ise sde vigreofdid e@ntormdifhiesmalingll@ngaged eitlatip link
e.etcgen%gé,/enti on may be used in connection with standard
ISeEh Mg inkjet printheads in order to sinplify

convitigitre 5 &l a sidzi vidvesfarvoatagtsartface partiallyBmigeged Bith direi ipk ¢jention
faoefdutihediDernaz\lNiePIqut' Specific forns of the present

e iVERt e be now be described in detail, with 25

r ef efigne 5C siwvisleddtal 4 mal 20ge betawdnribsgontant saifaceland Fpnthead

1 shc%\l/vs 40 e L{lilelni_bri um contact angle for a wetting
noggle dfTiie A5PREREINERt on a  surface: Figure 2 shows an

equiHiguoe SIDshayGrit dedil thepdebzdnerin Biguare #C\ae ittrétregts diomphenozae;

liqui.d o surface, 30, Fi gur . ]

recddfg T S Aihes® SnOlt Gpde FORME, A AHELRINAR e
nomxkti Nng al ong a surface; Figure 4Ais a side view of a

contact surface.before engagenment w.th P .

o} odipiseE achegiercorieooTRATARA by B s disngaged
froen the inkiepatiaf fage; cont act surface partially engaged with

L e i PSR 0gn 35F S A B STR Bn pArion
accudih@oah@indensiopr i nt head nozzl e during engagenent; 5

0% S PSS AT Bl oAt Mol B8
si deFigtre\visaftrahdverse sidé sectiorswiew afthe pathdad glaintepagragation
Sh(\)/\‘/jvrg lr;l I);lghlge j];nk ej ection face;
Figure 10 is an end view of the printhead maintenance station shown in Figure 7;
Figure 11 is an exploded perspective view of the printhead maintenance station
shown in Figure 7;
Figure 12 is a perspective view of a pad moving perpendicularly with respect to an
ink ejection face of a printhead;
Figure 13 is a perspective view of a pad;
Figure 14 is a perspective view of a pad;
Figure 15A-C are schematic side views of a cylindrical pad at various stages of
engagement with an ink ejection face of a printhead,;

Figure 16A-C are schematic side views of a contact surface being brought into

engagement with an ink ejection face of a printhead by rotational movement;
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Figure 5B is a side view of a contact surface
partially engaged with the ink ejection 10 face
during di sengagenent; Figure 5C shows in detail a peel
zone between the contact surface and a printhead
o nozzl e during di sengagenenys Figure 5D shows in detail
the peel zone in Figure 4Cas it retreats fromthe
noz Zigyre 1 FisguctenBiic séoviev bia merdieingtrolied peress an dnkeejgetion face
5840 after it has retreated fromthe 15 nozzle;
gure 6 is a side view of the contact surface
i mrelﬂgtae &8 ip aaftteonati¢ siddrdew df spimgmge asserhbrly porhising akvicking
eljlegtl on face; Figure 7 is a longitudinal side section
A ew t hr ough a printhead nmai ntenance station
ac cofigliraiP se sthrvmatinsidnti¢vonf a pihtheadessemigly canpisigdevickingy
hUnek he printhead mai ntenance station shown in Figure
?n ’Figure 9 is a transverse side section view of the
pri rﬁlgteaﬁo malpmgmmfeheairmthewandiﬂmmwmmFE‘ngglm1é) 7;
Fi gut.e C
ot ot B Shis eIt TRr i 34 Bt . R IR AR FARCS
wifheths peichilyvengagediv of the print head mai nt enance station
25 Sip ure 2.’5_ 1sasc1r%H1a§c dide \F é»%tl‘ e i:l]‘gnthesad ssBbl Qﬁo%n 1}{% Yl}ee)’y at
ad " nov per en cu respect an
thepd(nt@fésemgmrrfeatcmdof a print head Fi gure 13 |s a
per spect | e t
Vi evs\flp%t*res 2%% ]3 t%\é\%lg%yen%e 5 géjsfgtAcf égéé{’lr;se()féﬁ’ﬁg%%aﬁ ngaefrgtér%ﬁge sltéfgn
having wsotaing @actg/lbann@rapmai, inpadowststages df @ psintheadgeaintesfance cycle.
engagenent with an ink ejection face of a printhead,
Figure 16A-C are schematic side views of a contact
Degailefl Begribtionaf SpeaifigErnbddiments engagenent with an ink
ej ection face of a printhead by rotational novenent; o
13 Figure 17 is a schematic side view of a roller
Cda&icwg«)ﬂtseadesacr 0oss an ink ejection face of a
SH ;lt heen%d lgegrg é (f aslrgenltlgneg a§ovr(1, qg&/)\%e%(n? lng&t1\6+ ?eWe@(tn
unH-'érgan‘(hngkﬂ' comamamemmqnﬁcaﬁy, dehysﬁexesms bsftwanpdvammhealdi receding

Coratgagggley conprising a wicking channel;

ofﬁ p%

The shape of a droplet of liquid on a solid surface is determined by its contact
angle(s). Depending on factors such as the surface tension in the liquid and the interactive
forces between the solid and the liquid, the shape of the droplet will change. Figure 1 shows
a droplet of liquid 1 having a contact angle of 20° on a solid surface 2. With acute contact
angles, the liquid is said to be “mostly wetting” the surface 2. Figure 2 shows a droplet of
another liquid 3 having a contact angle of 110° on the solid surface 2. With obtuse contact
angles, the liquid is said to be “mostly non-wetting”.

The contact angles shown in Figures 1 and 2 are static or equilibrium contact
angles. Since the droplet is symmetrical, the contact angle measured on either side of the
droplet would be the same. However, the situation changes if the droplet of liquid is
moving. Figure 3 shows a droplet of liquid 4 moving down the surface 2, which is now
sloped. As shown in Figure 3, the shape of the droplet changes when it is moving. The result
is that the contact angle on its leading (advancing) edge is greater than the contact on its

tailing (receding) edge. In other words, the droplet is more wetting when receding and less
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Figure 20 is a plan view of the printhead and film

shown in Figure 19; Figure 21 is a schematic side view

of the printhead assenbly shown in Figure 19 wth the

pad fully engaged; 10 Figure 22 is a schematic side
oview of the printhead assenqiply shown in Figure 21 at

t he point of disengagenent; and Figures 23A-D are
wtttiagsharadeansing s ecitacoangle deignatdd aa Opfni Figiredds called the

i 0t ep t [A0 ; '
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BRI BP0 P50 B3 s
5Db#nd SE, the peel zone 9 retreating across the ink ejection face 8 is wet, carrymg w1th ita
droplet of ink 12 drawn from the nozzle opening 10 or from the ink ejection face 8. This has
the effect of clearing blocked nozzles in the printhead 5 and cleaning ink flooded on the ink
ejection face 8.

Figure 6 shows the flexible pad 6 as the last part of the contact surface 7 is peeled
away from the ink ejection face 8. The contact surface 7 has collected a bead of ink 12 at the

final point of contact with the printhead 5.
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bound by theory, it is understood by the present
inventors that this contact angle hysteresis is
responsi bl e for the cleaning action provided by the
present invention. In Figures 4A and 4B, a flexible
o pad 6 having a contact surfijgce 7 is progressively
brought into contact with a printhead 5 having an ink
ej ecAs wm lfeamlilg appiFéciptrderofiChe Fraegoingriliscdsionxth pressdt inyeation
one 9 i Fl gHr . .
) BB E Mty o P R Ol BRE ATl 7
copjacted wah tlfeaxdeej@hoﬁagus sp a$® priodues aicontels erglé hysteeesis. Various
beh our face 7 is contacted
rm%é?&emvml %&%g%&%mﬂ%y%gﬁﬂw %é printhead. Ink 11 in
t he nozzle openlng 10 makes contact with the contact

£ - head 5.
P l};zea%%?azntenance g;t i on 5 1iBS! Pt \Jgﬁz ;Br I glt ee& of the

i nk Réferung toH8gwenit tadt, aaumﬂamcbm?imlesan%statem@plcmeplyses an
{ { t
el%sgcaél\gﬁig%on{la%le\(/\%l? %l’ha}/lgg % cg{t%gsn {rigéget 'F%ﬁe H did 1% ﬁy?ﬁtﬁﬂﬁlcae s’upgosrt
235 howiwg a mceEs Yufoereddiying the pach IIhQSlIPperZﬁaIS n@umﬂd pmhaesuyppgrt arm 25
I I
R b o IEE! St 238 BB s
bdnéécﬁbgeﬁek ;o fdmya padmuﬁ-lagsambky SA and 513, the reverse
procg 850 )
fr om usmgnk e rlst%?%h%gé é‘ﬁ‘gh E’% 2 @Hllf:llﬁls sty s sh dg(\%le I@W
wi%h gplomliGAf sntabéoctke B3.dbe t\mjpafrac@estﬁwﬁ@l 0f21® lousing Higngbles it to
a with th
sgemgg% tbgcﬁcelgln‘g?l'é C}ﬂh ?ﬁi-a%g;e%bﬁ] l?ecl%d !riﬁoh ntFérﬁslAQ;? ﬁﬁ&xg the cap
328}nacthe balyf ”ﬁlmdu@ 26gnatruding ﬁpeleﬂac}zmd@f glersenpogtarrg 25arc aessived

ingaBple S oo i B haRPRE. QsPRA bEuwboRdAbs kifdably
mbvablawithn thegiaa B4 atlpeing tg pad6 mmomllmbil)mehsmltogle Honkngllo
in the noz openi. ng., 1 ithy g "
cont B8 Q00 SPig Pad B GERRR} B s A1 posiin
sheyve ot Figure ﬂ,ahcelugs Z&ﬂvumnetppersmh g'eoftdach sigSd dndhthe P&l 6 protrudes,
tact a LN '
ot sl ST afdne Xale ool isferiii. AicTuge o Spur
1o®aeand lg oﬂ.e&cln gt Medudmed by thetapddt andttheepad 6n¢ withdrawy ihsidethe
h I—I§ as shown in Figures 5D and 5E, the peel
oi‘f)'ﬂ% retreatlng across the ink ejection face 8 is
vvet As:sflnbwy liriiguve t b, al palraf spalinggod 53t|i]e ﬁ}ﬁedmm the ©2p 3 andrurgeragamst
eni n rom.:t
a I?H/Fr suﬁé o€ 3% g € SYRP, I(':t tarm ?g gfh% S rrin S 1as Eg %a%%tg\g'&dz & ?irs§
pdsiﬂen sirommtnInE@dreS’ and cl eaning i nk f I ooded on the i nk
n fac d 6
as t %\g 'l a lei’f’twfe %'gtH% g"ﬁ? %’?tsecsf)ﬂcrl agtéon§ EI’ hlgén%‘ F%d
engmmeﬁtrmhddml 40; kvhizh Gﬂ':slhbwm uﬂagtee 3. ThEIeegagcmmameclmuismaI@e
has col | at_the. '
COH‘Ip”%eS ﬁtng)éctrezlin \E/chl{ ﬁ)ga?eﬁ Ialpﬁltrﬂ aam %1% eag%d With r%%}1v£ﬁéﬁ6 at
catieadi df yheapfpoaaira &R otationvf the mbor egmdrtge chirs®Usses fhineat he

B e AP RS TRRSTRR L6 LRTMA L harehly
beGdVe@ eipebeulilyt Betwdea therﬂtstepdesbbmmllpoﬁlam upoms act@esion of the motor
el oduce a contact angle hysteresis. Various

In the first position, the contact surface 7 is sealingly engaged with the ink ejection

face 8, as shown in detail in Figure SA. In the second position, the contact surface 7, is
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fornms of the invention are described in detail bel ow
5 Printhead Mai ntenance Station Having Linear Pad
Movenent Referring to Figures 7 to 11, a printhead
mai nt enance station 20 conprises an elastically
o deformabl e pad 6 having a ggntact surface 7. The pad 6
is nmounted on a support 23, having a recess 24 for
disetgaged/iron tiehink getion The slowppn Figu@3 A In ebaen desoimogositions,

ort 25 10.
thee?gg& xéfz?clga d‘naé(lbe eltper |8rolgi'3é %%9}5 égagtgr{%po'i?) ggw%r @5{31 gl%(illﬂ(
ejetaﬁmdﬁde §.ogether to f orma pad sub-assenbly. A housing
S n ap- gntg% i gnoi)vgtht%%g%gn ufal glo %rr?eﬂp of?ﬁ%e aIYWSI &nlfh erﬁ)ect to the ink
ejatiapfataot s d&Busséﬂhbo‘teJ\maspmvtemgangeﬁ@cw]tloﬂ;e pfofilend the contact

su{}?]cgslﬁiﬁgws t?l rlr%Eea(ei% to Ee mg P'i%’ﬁ‘g% %}%%@%‘aﬁg d(QMH{Oﬁ %9 Eé{ihﬁ]@

assenbl
dammgathmanaHHEmgagums 32 onto the body. The lugs 26
protruding fromeach end of the support arm 25 are
received in conplenentary slots 34 in the housing 30.

Al mngMﬁgztrhmrsupport arm 25 is slidably novable
| ot s, 34 n
o 1 Ay PR SRR, ke PabER gt BN ond
summtlenﬁ}niermﬁdltlﬂa‘l}pmdl 18spest tdﬁkllrd@aiectlyn fabee8. Jhovayd Big ShOIVW in

Fl%’;s%e% zgnﬁibi;a/ vinga 3 %% con}t t EL&%% £i t{u#onﬁ y%ﬁl pg?@ llf?&b Ldu?}{t].

Tha(klaped bansest supfacd 7 alobwy jt té be)pmgrhthblsrsmtu@emth 4nd paeled away

on not sh | ower
froé'h% g% eg eacﬁeng ﬁ‘ ors §9§ag%\g%nt ald gﬁ sgbéégﬁm&g zr;\egp @%nd t he
pad Howesemiht hdttmwurfamesmatea@hte)thdn progilen gnd3(ill aplsievshicoimnildrn
i e 11 n
ey Wiy ugy R s e RSP € s St 14
shéw [’W&Btem’ﬁh@ ®pﬁgung8)n§3ﬁ>r thiepad 6 hsvlp@tdhﬁcqrmﬂawd@cet hheas a

il gossse on shown in Figure 7. The pad 6 is
C“WSQ/BB’IF Bet YPhe first and second positions by
meanss shbwain Fignealgan@nhe pad cieanitematiyly badin the farm of b oylimder

SOI[T%(ECEI:d%u i‘%“%\ﬂ‘iel%%lhg"t?gla rlgt%ggd g EQ %ﬁ 1In§€{1nm41g Be &%UXH I S es a

S a pa’r o
peweﬁdicmzesfp)eﬂtmspectltm@s uikﬁejeatlon faecchsoghat ito$ mteithergu pq!gagfed ora

dls'ep%ggcf po\%log 1%Hr?§ gl%%é/ ownrﬁgg%%ssﬁlé' C(%’lta%tl p%gf a cgfol%é %@Qﬁ:ﬁ %,ﬁﬁce

5108 ﬂté&yhﬁdhﬁS Oadhdb it 1sﬁlorolfghdmttgdeyl;ngteh@gpad1t itirghe inlbejeation &ge

8. EE %gef}%l%cte q%%%e\fll\ﬁg tch etfl% :slgr age ?p?wa %ﬁo%‘& E)n(?(seljetc{l(%n{%ce 8

clqanstht faodor didass ltakédizzlsuor the printhdad 5,sas dbscngddwbewgfﬁkye d

esbidgrsd g bRt ¥ Bty B FOR el R BhAk ey

towardd h ddgéelfortion of the printhead during dxsengagement and not towards the centre.
Any of these alternative pads may readily be incorporated into the printhead

maintenance station 20 described above by simple replacement of the pad 6 in Figure 11.

Printhead Maintenance Station Having Rotational Pad Movement

In all the embodiments described thus far, the contact surface 7 has been sloped.
With a sloped contact surface 7, linear motion of the pad 6 produces the peeling action

required by the invention. However, as an alternative, the pad 6 may be moved rotationally
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di sengaged fromthe ink ejection 8, as shown in Figure
4A. I n between these two positions, the contact
surface 7 nay be either progressively contacting or
peeling away fromthe ink ejection face 8. Figure 12
o shows the perpendi cul ar noyenent of the pad 6 with
respect to the ink 5 ejection face 8. As discussed
inaodey ®, achihi/esthmgﬁshfc ehgagehdéne rndpetlngtdisengagerhiént fowfthe ink
iSont ? 3. surface 7 allows the printhead 5 to be
jection face
nmaintai ned in an operable condition by sealing,
cl eamth@xrarmAeﬁ theoz & sleowel agad 60 groanstd oran, arp6il ewinielt is gigached

to'z_x plvl'??ge)i;at A a?m%g %r%tatela% ?r[ggﬁ)ﬁdc%f %ng)?cir%g g%e!:tgd to the
pisat lﬁglﬁmtpa@m lyds ;aéhap@mdctcsutfmelw wntfhls p@g;pesitel)t epntapted jwith the
SRR 5o R A LRI R0

(nstt shaw@hlhe bach@ ig pwthdeway frofﬁhlnsmls bjecmed fa‘;@ Rekeby siowné aﬁ:tbe 7
ro%’aorlla\fv5 ovemen? oﬁﬁe zgmc@ r ’ﬁic'es aM %b %a? gg&ﬁﬁdesqap\gh E’j;hhg%qlbodiment,
fromt ace uring
siign gwgeqnmt eagagemlems amk;hsgemnnem edjve it geverhtyd byl e Hgatoudr
t he coq.iia surf ace may adopt other profiles and still
move ent he P .
Ireve SI ‘mlar effect when noved perpendicularly
VVI t hAy shsweun Figareg I6aA-Crtke pidde progmsshalyeoBtacted @ud, g theJeverse
and 14  sh o I. \; fF
o35 e AR RGP MORLALS. [l
hap fepgitddénal rowe roﬁsrszzlse@t shown)Awith khaplmow gjedting tireessgmg Bglorgyl ink.

h I 1 L. i
) BB i 5 B0 Find atTol Bydih arph B wBpihipl o1
cokh enixiyg batatesn adﬁyenbmwmf/wzlepsmeimihed a$ @k isydrawnt longitudinally
aloqutsf € mf( € ealon t;'ace 8 gwa% sa t‘faggverse %8%6 é%rtisog o% P@tface ta?:d fgﬁ Fzgis60.

nengaged or a
15A—C show progressive contacting of a curved contact

Printne 9 (7] tesnlncoefStcgtlho% Ifcxm ??gﬁlr ? %vg %tt it is br otht
Tz%g—ggf—rﬁg—wg@wﬁ%—%—e ection face 8.

The Amhews én Pigoe é3 shegfad peg Ialtergattvhle be onthaformauelfea @@, vBrich
t 3 c
exge\fl\n@y :TI%n C%Hg %11%!& ?(trué eljm%f? ah gnln thl%: %%bogr%?eﬁlg hlgeg‘gﬁeg%s zssrgﬁe%e

O Z Z es on
treﬁimmlyheld)sﬁhemk ejeaﬁtm fae\f sorithe n 15 ding peebfdng &1 bétwefm thévoller

i
anﬁﬁl{;glgce %\Xkﬁng ta1 ngéagg ez\étrl)eo llaeg\?/]ee\gﬁh l?er altupt% t\%}ur ng
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soh o i SerP e T ARRG f g PORETZ Elbudingty
thédatling abtjondiashk effece pf denaing tite iok ejbdﬁlen feael 8 Qué to this camtast dngle
30 Printhead i on_Havi 4Rt on d
RGN e gP PO e S U P TRep Rt ApGhe 2
reécding comicd aigls urd expaieficddaimiiasdoudy bpdififerendAuitfhcea ofsthe dler
contact surface 7, linear notion of the pad 6 produces

"% he peeling action
The roller 70 is rolled across the ink ejection face using a rolling mechanism 73.

The rolling mechanism 73 comprises a pivot arm 74 to which the roller 70 is rotatably
mounted at one end. The pivot arm 74 is pivoted about a pivot 75, and an opposite end of
the arm is moved by means of a solenoid 76. Actuation of the solenoid 76 causes the pivot
arm 74 to pivot and the roller 70 is consequently rolled transversely across the ink ejection

face 8.
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required by the invention. However, as an alternative,

the pad 6 may be noved rotationally O 17 in order to

achi eve the progressive engagenent and peeling

di sengagenent fromthe ink ejection face 8. In
o Figures 16A-C, there is sh@qgn a pad 60 nounted on an

arm 61, which is attached to a pivot 62 at one end.

The arm 61 is rotated by neans of a notor 63 connected
Agsgr tﬁi?t%Vz?[g’Egl )i‘lo ﬁt en§%dqacen?PP %e d%ob g?mg\m]:% 19}6 fggt \?VIC: h the
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coeﬁgagmnmommbnmfsmmelgenent action is generated by

t he ot a n i f
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oo Dsfieet RS PR TFfRke FRndIOND clelic' i ituride gibdi el
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0) A ely
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o EPTapReL Y afprth i e EBEER e Pl s o 86 has o
guica&erfzws i88 Gor guiding Iprmgnm;bmhs prinfiiad 5 3Gel the padd Isifully
di nmec a(Fhsmt?eSncorIg gﬁc gd Ppi vot arm 74 to which th_e
ijeBpgesy Torp thednl ot %° nounted at one end. The pivot
ar m Alink solfrciop 8Ecatxo ik that hbs/wickedhroagitthawickipg ekirest 80,

engur;glg (t)lfat ink is always removed away from the printhead 5.

Wicking Channel Adjacent Printhead For Removing Ink

With repeated maintenance operations, the wicking element 80 may become

damaged after repeated engagement of the pad 6. In particular, if the wicking element 80 is
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the armis noved by neans of a solenoid 76. Actuation
of the solenoid 76 causes the pivot arm 74 to pivot
and the roller 70 is consequently rolled transversely
across the ink ejection face 8 0 18 Absorbent
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Referring to Figure 20, a plurality of vents in the form of slots 128 are defined in the
film 120 towards its proximal longitudinal edge 121. The slots 128 are positioned for
receiving any ink, which does not enter the channel inlet 125. For example, any ink
deposited on the outer surface of the film 120 (i.e. the upper surface of the film 120 as
shown in Figure 19) during printhead maintenance, is wicked into the channel 124 via the

slots 128. The elongate slots 128, extending longitudinally along the film 120, have been
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30 ensuring that ink is always renoved away fromthe
printhead 5. Wcking Channel Adjacent Printhead For
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bring the contact surface 7 into cleaning engagement with a squeegee or blotter. Rotation
may, for example, rock the pad through an arc and past a squeegee. Alternatively, rotation
may be fully through 180° using a similar mechanism to those used in rotating ‘self-inking’

stamps. Self-inking stamps have been known for decades in the stamping art (see, for
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the w cking el enent 80 descri bed above. Referring to

Figure 20, a plurality of vents in the formof slots

128 are defined in the 30 film2120 towards its
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in the next maintenance cycle. Any suitable cleaning means, such as a foam pad, may of
course be used to clean the pad 6 instead of the rubber squeegee 102 shown in Figures 19A-
D.

Finally, the cradle 101 is moved back into the position shown in Figure 23A, which

completes the maintenance cycle. A biasing mechanism (not shown) rocks the cradle 101



In an alternative enbodi nent, the naintenance station
may be configured so that 1ink is renoved from contact
surface 7 after the pad 6 is disengaged fromthe
printhead face 8. In this enbodi nent, the engagenent
o Mmechani smis configured tojpove the contact surface 7
i nto engagenent with a renote cl eaning neans after it
bablastalitssiertgalgesitibr thowh reFig@e 3A at the erddlf ssov0ov8d upwards and
ex I rotati of the pad 6 after di sengagenent may
aWﬁg%%ggﬁéf%PsiﬁW%ﬂgéthe contact surface 7 into cleaning
engalyeitt of conist fheapprausedybat ty prédenttinentiorRes hedngiascrihgdy |
for, examle, 10 . .
P e LY ot il Gy (o i B BP At Bope of
thé lmvetigh, il isidéfingd by e ricompanygleliism t o t hose used in
rotating “self-inking'" stanps. Self-inking stanps
have been known for decades in the stanping art (see,
for 0 21 exanple, US Patent Nos. 239, 779; 405, 704;
669, 137; 827,347; 1,121,940; 2,079,080; 2,312,727,
2,919, 645; 3, 364, 856; 3,402,663; 3,631, 799; 3,952, 653;
3,988,987; 4,432,281 and 4,852,489, the contents of
whi ch are incorporated herein by cross-reference), and
the skilled person will readily appreciate how such
st anpi ng nmechani sns nmay be used to rotate 5 the pad 6
through 1800 onto a blotter after it has di sengaged
fromthe printhead face 8. Figures 23A-D show a
cl eani ng sequence for a printhead assenbly 90, in
which the pad 6 is cleaned after disengagenent from
the printhead face 8 by rocking past a rubber
squeegee. Referring to Figure 23A, there is shown in
cross-section a printhead cartridge 91 10 conpri sing
the printhead 5 nounted on support 92. Encapsul ated
wi rebonds 85 extend from one |ongitudi nal edge of the
printhead 5, while the paper guide 88 is fixed to the
support 87 on an opposite side of the printhead.
Still referring to Figure 23A, there is also shown a
print head mai nt enance station 100 conprising the pad 6
having the contact surface 7 for engagenent with the
ink ejection face 8 of the printhead 5. The pad is
nmounted on a cradle 15 101, which can be noved
vertically towards the printhead 5 and which can al so
be rotated or rocked towards a rubber squeegee 102
fixed to a wall 103 of the maintenance station 100.
Referring now to Figure 23B, the sloped contact
surface 7 is brought into sealing engagenent with the
printhead face 8 by noving the pad 6 vertically
upwar ds using an engagenent nechani sm (not shown)
simlar to that shown in Figures 7-11. 20 In Figure
23C, the printhead face 8 is cleaned by noving the pad
6 vertically downwards, thereby peeling the contact
surface 7 away fromthe printhead face. A droplet of
ink 104 is deposited along an edge portion of the
contact surface 7 after it has di sengaged



fromthe printhead. In Figure 23D, the engagenent
mechani sm (not shown) noves the cradle 101 25 further
downwards so that its bottom surface 105 abuts with a
cam surface 106 on the nmaintenance station. Abutnent
of the cradle 101 with the cam surface 106 causes the
cradle to rock towards the rubber squeegee 102. The
squeegee 102 renoves the ink droplet 104 fromthe
céhtact surface 7 as it ro@ks past the squeegee. This
cl eans the pad ready for re-use in the next

CILmdMSt enance cycle. Any suitabl e cleaning neans, such
as a foam pad, may of 30 course be used to clean the
pad 6 instead of the rubber squeegee 102 shown in
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dmﬁ§ Egﬁ%gﬁ%$b§ahDV|ng said pad substantially
perpendicularly with respect to said ink ejection
). fac h%&lﬁ‘t@rﬁﬂceast{nbﬁ St c1HRS] WhePdn dafti i h&hb%&ﬂlﬁ%&&éﬁﬁve with
sur ace I's sealingly y engaged wth said face, and
saigprindiedd.-posi ti on in which said contact surface is
di sengaged from said face, wherein said sloped contact
surface is pro eSS|ver contacted with _sa
3. dur Theymaintgnapcestaipn pislabp J alisaihaidsepRetsidace 5 SP‘PSF%‘Faué{ar t
mifrmsai d surface is contacted with said face prior to
a second part of said surface, and wherein said
contact surface is peeled away fromsaid face during
4. sai ththSRBAAGSEBO] of claim 1, wherein said pad is comprised of silicone or

polyurethane.

5. The maintenance station of claim 1, wherein a peel zone between said contact surface
and said ink ejection face advances and retreats transversely across said face during engagement

and disengagement.

6. The maintenance station of claim 1, wherein said pad is wedge-shaped.



2. The mai ntenance station of claim1l1, wherein said
pad is substantially coextensive with said printhead.
3. The mai ntenance station of claim1l1l, wherein said
contact surface is substantially wuniform 4. The
mai nt enance station of claiml1l, wherein said pad is
conprised of silicone or polyurethane. 5. The
mai nt enance station of claiml1l, wherein a peel zone
between said contact surfacd and said ink ejection
face advances and retreats transversely across said
7. ac éThd unincegares gatipemé otim b mtierding@ne) agnerbeiieen @id cppfact surface
. . [ S
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podhigfein said pad is biased towards said first
position. 9. The mai ntenance station of claim1,
wherei n a peeling disengagenent draws ink from said
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I nk collector tfor receiving ink wcked through said

is pasttienqdigo recayedink from sqifl edee mgnio% pizsaid @pntact surface when said contact

surface is being disengaged from said face.

13 The maintenance station of claim 11, wherein said ink removal system further

comprises an ink collector for receiving ink wicked through said wicking element or wicking

channel.



