Pat ent AppUcaxi on 10001074 -1 13 April 2005 | NK CONTAI NER CONFI GURED TO
ESTABLI SH RELI ABLE FLUI DI C CONNECTI ON TO A RECEI VI NG STATI ON 5 BACKGROUND
OF THE | NVENTI ON The present invention relates to ink containers for
providing ink to inkjet printers. Inkjet printers frequently nmake use of
an inkjet pfyiedl nounted on a carriage that is noved Bacwriad¥>forth
across print rredla such as paper. As the 10 printhead is noved across the
print nmedia, a control system activates the printhead to deposit or eject
ink droplets onto the print nedia to forminmages and text Ink is provided
to the printhead by a supply of ink that is either carried by the carriage

or nmounted to the printing system so as not carri age. For
the case mhedﬁl{tW'Immﬁé% GUREDTQEST. W e, the ink
supply 15 can be in FMEEG@ th the printhead by
the use of a conduit to replenish the printhead continuously.
Al'ternatively, the printhead can be intermttently connected with the ink
supply b p05|t|on|n the _ proximate to a filling station that

facilitadesBAGKGROVED QR L LS ead to the ink supply. For the case
where the ink supply is carrled with the carriage, the ink supply may 20

b t I th th t t d k
oo eBrl 1yl ot LG Pt BRR bty o et |7

supply is repla IS ex terhativel he ink supply
can be car rpxaniarw mdhdlpentaarﬁmwgﬂ)'mﬂausb@f%w&‘ﬂ% paphead &M% fromthe

plinthead F bl sob B Vo RADAI pipely A5 abd aceabl e
t he-i nk- sogp y é“ﬁ%ﬁfﬁgg‘rﬁ en exhauste b@a %s r&p aced at the
s

end of pei nprﬁ:@mdmmvedwg S prigtrecdiyy; 2 Gapap ocated 25
within the g%i,,ﬂtbr NGech Yokt GbPictd bm%ccmhﬁahtdhﬁ:bimhmlm&tw@kys provi de a

necd for | nivod tessree P RRy.cE iy it g prie B Yol <7 Preser
rel atively gaS¥edi@mbBrsha sstehSo asiofth eloye witdhedamtiged. Nk suppl y cost that
tends to reduce the p I nt OSteﬁwﬂ.{: %@-ﬂk ol @Dink I nk
cont ai ners shoul¥ 8"‘3&%@“’83?%&&[‘ 'ﬁq‘Vg S eq% %P oduce rel ative
conpact 15 Nkeasi BPR dpnfiibus Rl inngnitdtien witl te piirthesd bythepserohe QAdkEd ng system I n
addition, these Ak SURR L aSmSRH | AwchifiveRPRDbtRbhd can be intermittently
connected with the ink supply by positioning the printhead proximate to a filling station
that facilitates connection of the printhead to the ink supply.
For the case where the ink supply is carried with the cariage, the ink.mpplymay
20 be integral with the printhead, whereupon the entire printhead and ink supply is replaced
when ink is exhausted. Alternatively, the ink supply can be carried with the carriage and
be separately replaceable from the printhead. For the case where the ink supply is
scparately replacesble, the ink wopply is replaced when exhiausted, and the primthesd is
. replaced at the end of printhead life. Regardless of where the ink supply is located
25  within the printing systcm, it is critical that the ink supply provide a reliable supply of
ink to the inkjet printhead.
There is an ever present need for ink supplies which make use of low cost
materials and are relatively easy to manufacture, thereby reducing ink supply cost that
tends to reduce the per page pnntmg costs. In addition, these ink containers should be
30 volumetrically cfﬁcxent 1o produce a relative compact ink supply for reducing thc
overall size of the printing system. In addition, these ink supplics should be capable of
being made in different form factors so that the size of the printing system cap be




being made in different formfactors so that the size of the printing
system can be 13 April 2005 patcat Applicatiaa 10001074 -2 optim zed.
Finally, these ink supplies should be capable of formng a reliable fluid
connection with the printing systemupon insertion into the printing
system This fluid connection should reduce the evaporatﬂéﬁﬁeﬁzﬁéter and
ot her vol ati |[Pempmksimonponents and minim ze entry of air and contam nants
fromthe ink18%71very system 5 SUMVARY OF THE | NVENTI ON one aspect of the
present invention is a replaceable printing conponent for an inkjet
printing systemconfigured for receiving the replaceable printing
conponent. The inkjet printing systemdhas a fluid inlet and a sealing
structure. The replaceable 10 printing conponent includeg eal i ng
surface conf iogtimieed. fmnm.:mmm@%w% W@P’ﬁ‘é e on the

inkjet printin hdrDGbof teisErBEEintoShe prafdd GueRdTRe fitidat  seal i ng
mat eri al thatm’gwt%sé the s]emm% ®de;

surface seal s ects.between e sealing
surface and tchmnectiop|shaylgl @@%@‘Tﬁé@“ﬁ%‘? h"éﬁt“égdg%%? 8]1%’“1???5( %‘s’%ﬂn{! i nventi on

is a repl ace%QéﬂmiﬂEe&&?bﬁdkﬁﬁdeﬁﬁmk&sﬁﬁﬁmeﬁhkmgmylsﬂt@ an inkjet printing
system The ink 4! S of the type having a receiving

station faor JJ"L' " ] Pl e i nk container. The receiving station
has a fluid inlet and a seal [ ng struct ure. The repl aceabl e ink container

i ncludes a reseryoir def ni na Bid el I:aEL!: ?IE'Q’ SRfohPfo bk f ace

proximate the flu kh rep ace}% I n gggrlt al'ner al so includes a

seal i ng mat emmpmgaymnﬁgumddoqmvmtheeMMWB%%’P?Mb the sealing

surface to sgg b Einkealdi rggﬂ,ﬁ fhaGR. ThéWplhdtableeal i ng
mg,%{é?ﬁ.%e ﬁe%gﬁ%ﬁ&ﬁ% a B!

structure. In on nmbodi mant scalin rrat erial is a pignented
i nk. The 10pi gristingcamponrntiprudess e ?q"-gﬁg"dg e sealing surface
and the seal 'cmﬁ%&wngséauﬁ@ma&emwmﬁmhmsm Ohe FERlEDEDRAEMGS FIG 1 is
one exenpl ar odi nent ¢ @d{ Lin ?’ﬁ ‘%a?é resent .
i nvention sh@ﬁﬁ%ﬁ@@@“@%mﬁtﬁé‘ﬁ ’%ﬁ%% repl aceabl e i nk
cont ai ners Okne ghdliRp RirfASAHNY tHeRbaling mam
Another aspect of the present invention is a replaceable ink container for
15 providing ink to an inkjet printing system. The inkjet printing system is of the type
having a receiving station for receiving the replaceable ink container. The receiving
station has a fluid inlet and a sealing structure. The replaceable ink container includes
a reservair defining a fluid outlet and a sealing surface proximate the fluid owutlet. The
replaceable ink container also includes a sealing material contained within the
20  reservoir for wetting the sealing surface to seal defects between the sealing surface
and the sealing strocture.
In one preferred emhodiment, the sealing material is a pigmented ink. The
pigmented ink when dried solidifies between the sealing surface and the sealing
structure.
25 ES THE S

FIG. 1 is one exemplary embodiment of an ink jet printing system of the present .
invention shown with a cover opened to show a plurality of replaceable ink containers of
the present inveution.

30 FIG. 2 is a schematic representation of the inkjet printing system shown in FIG.



30 FIG 2 is a schematic representation of the inkjet printing system shown
in FIG 1. Paled Application 10001074 13 April 2005 - 3 FIG 3 is a greatly
enl arged perspective view of a portion of a scanning carriage show ng the
repl aceabl e i ngn%t ainers of the present invention positioned in a
.receiving &u@ilon that provides fluid commm cation betvééwri DS

repl aceabl e i nk containers and one or nore printhead. 5 FIG 4 is a side
pl an view of a portion of the scanning carriage. FIG 5 illustrates in

i solation a receiving station for reggiving one or nore replaceable ink
containers of the present invention. FIG 6 is a bottomview of a

t hree-col or repl bl e i ' ivaki SE6¥a scinfing Bdrtigge shown in
,g,sia sgr%ﬁ%gg;g%g@h@@&n“ exefmmﬁapéxa 5 £90

i solation. 10 FI € vi ew of "a single color. replaceable
i Nk cont ai nehoveiig théveplagestieiak containges of the present igyentipripesitdoned PAICTURE| onal vi ew

taken al ongg%i.neﬂlg_-pgo %ﬁ&@@ﬂ%ﬁ%%r&h@fﬂ%ﬂ! the ink
cont ai ner, H‘B’rl Si*ng the reservolr portion containing the sealing
mat eri al andneorswed printheadar f ace on the receiving station. 15 FIG 9 is a

cross-segtional iceyss 2 S$dplkdiew 6f dpoftion 5f thiticantidg drfigget he seal ing surface in
engagenent with t]he I nk contajner. FlIG .lonﬁgh%mam&}m Lyt &naeged
cross-sectional ¥iRe# Bpstpeam %Wﬁg e sea |‘% mat eri al di sposed
bet ween seal lj\depldifkteRaadsofititrisaitinoativai ner. FiG. 10 b is a sectional

vi ew taken across lines | Qh-1Cb ho i n.Fl 1 Biraired Is a

gr aphi cal repres@ﬁté!siwv‘ﬁwggﬁﬁ’feﬁ'\éﬁﬁrﬂéﬁ%gg’%kversus‘)%%?t&size f or

t he seal forgRsidacigamanistiiionseal i ng surface and the ink container with the

scal i ng terial ... di,sposoded. . ther WRA D renthdeatfy infcloadBEeeBt he ON OF THE
PREFERRED ENMBODI R?El\l#‘é‘oa%f&wlﬁfgﬁg per srspect ive view of one exenpl ary

enbodi nent ofesaut jovéntien.ng system

FIG. 8 is a cross-sectional view taken along line 8-8 of FIG. 3, illustrating in..
further detail the ink container, comprising the reservoir portion containing the sealing
material and a sealing surface on the receiving station.

15 FIG. 9 is a cross-sectional view, similar to FIG. 8 but showing the sealing

surface in engagement with the ink containet.

FIG. 10 a is a greatly enlarged cross-sectional view of FIG. 8 but showing the
sealing material disposed between sealing surface and the ink coptainer.

FIG. 10 b is a sectional view taken across lines 10b-10b shown in FIG. 10a.

20 FIG. 11 is a graphical rqnwcntaﬁon of a sealing percentage versus defect size
for the seal formed between the sealing surface and the ink container with the sealing
material disposed there between.

DET. ES O FE D
25 FIG. 1 is a perspective view of one exemplary embodiment of a printing system

10, shown with its cover open, that includes at least one replaccable ink container 12
that is installed in & receiving station 14. With the replaceable ink container 12 propedly
installed into the receiving station 14, ink is provided from the replaceable ink container
12 to at least one ink jet printhead 16. The ink jet printhead 16 includes a small ink

30 reservoir and an ink ejection portion that is responsive to activation signals from a



10, shown with its. cover open,.-that includes at |east one replaceable ink
container 12 that is installed in a receiving station 14. Wth the

repl aceabl e ink container 12 properly installed into the receiving station
14, ink is provided fromthe replaceable ink container 12 to at |east one
ink jet prifEHARE™16. The ink jet printhead 16 includes a3gyail P00Snk 30
reservoir and an ink ejection portion that is responsive to activation
signals froma 10001074 -4 13 April 2005 printer portion 18 to deposit
ink on print media. As ink is eJecteg fromthe printhead 16, the printhead
16 is replenished with ink fromthe |nk container 12. In an illustrative

enbodi nent - the repl aceabl e i nk cont | Mirghad £, @t 1 ON 14,

and the i. nk%ﬁpﬁﬁ%ﬂﬁ@wﬂiﬁgﬁ?@% dgsl%k%fj a scannllynrign print carriage 20

that 5 is m\ﬁﬂmllawmdmmmmmzacconpl i sh printing.

Alternatively, the i, I%L?&Q'g r’%@ lébﬁm(jgtffi@r@&hﬂg media is
conp

noved past the ﬁ‘?t printi ggg Thege%rl n portion
18 i ncl udes saume]d; mdtthlapkmnﬁ@ﬂdrléwlmhr?gﬂ pf 4 seaning Réh%rl nt nedi a

22 is stgpped 3 ?éf egoq%rﬂ{bg{m@qggmﬁ,pmgﬁmgl mmmly,ague:nhmes t he
printhea ve to e print_nedia 22 Thetgrl M n18
sel ecti vel ypamhwdalﬁeﬁsﬁl@@dt thegrint mefinis meveddett fo in print nmedia 22
to thereby gﬁ&g%pl'mg;mg& bmmmiﬁlﬁsﬁﬁﬂﬁﬂtwcfarmc&mpﬂ@tm@w@md t hr ough
the print zone Scanfi ng_ nmec g@lsm whi.ch i ncl ﬁ%g%a tﬂ r rod 26 on
whi ch the scaminhgednl? issgered @‘@lﬁp Jrgtszong, He SRR rriage 20 noves
thro;Jgh a sq,ﬁ h&aqswﬁwm&m@M%W@&@W@h@Y@é@ﬁ@ or prlgm sely
positioni ng advance
mechani st (mvﬂgﬁ?%ﬁ? g&s%‘ prl% %dl a 22 thr ough the print
zone as the scam sugnm:mrmragem@s mvmth@astathem RRPCStEath SRS El ectri cal
signal s are provided,.t scathidgQlaris @ 20Glides@b y activating
the print heé’g“hai"émb mﬁlgﬁg&b ﬁé&#ﬂg?g%t“ catFﬂ@I I.nk, such bon cabl e
28. A thodxeemdnmgpanmeagmowmaé@nﬁw f*ﬁWﬁ&‘WZ"q %W‘E’ ntai ner 12
into the 20 ree é@{nm zbhﬁawﬁonpﬂpapanmcaz forns

Ical ~ I nterconn

pr oper fIw@ﬁc and el ect ec nt er rtion 18.

The fl uildi c riedhasismdpotshomnbig vard t,HeEp e SF‘%"’%%% MWD% as 9

t her epl aceall@athg Edngage Q@{ahﬁwa&loné&ek@nbﬂs Electiichl maialswmmleé@btha-

t he- prlnthead | 5- for efaithehd 16. The
; %f 4 gf,-?v%\xgw%%&% pRhthdal K6 byPmbdSorth el

el ectrical i*fF&re
link such as an“bbon cable 28.

A method and apparatus is provided for inserting the ink container 12 info the

20  recciving station 14 such that the ink container 12 forms proper fluidic and electrical

interconnect with the printer portion 18. The flvidic interconnection allows & supply of

ink within the replacesble ik container 12 to be fluidically coupled-to-the printhead 16-

for providing a source of iok to the printhead 16. The electrical interconnection allows

information to be passed between the replaceable ink container 12 and the printer

25  portion 18. Information passed between the replaceable ink container 12 and the printer

portion 18 can include information related to the compatibility of replaceable ink con-

tainer 12 with printer portion 18 and operation status informstion such as the ink level
information, to name sgme examples.

One aspect of the present invention is a fhaid iﬁterconnecﬁon technique that

30  reduces the loss of water and other volatile ink components, and minimizes air transfer

into the ink delivery system. This technique as will be discussed in more detail with




informati on to be passed between the replaceable ink container 12 and the
printer 25 portion 18. Information passed between the replaceable ink
container 12 and the printer portion 18 can include information related to
the conpatibility of replaceable ink con- tamer 12 with printer Eortlon 18
and oper at i giiaF88s i nformation such as the ink level i nBokihedd

name sone exanples. One aspect of the present inventionis a fluid

i nt erconnection technique that 30 reduces the |oss of water and ot her

vol atile ink conponents, and mnimzes air transfer into the ink delivery
systens This technique as will be di S€ussed in nore detail with 10001074

-5 13 April 2005 respect to FIGS,. 8- FniS&AHainBGo Mat er i al
carried wi t hespageto; @ﬂﬁt’&ﬁﬁ%\’”t"guﬁéﬂ@ﬂmﬁ?%‘ c?’ i ons I n seal i ng nenber
thereby |im &sq{agéﬂingmdnb&-thuﬂbylmimuomdeﬂlm&el% Thgteri al
reduces the effect of contampation on sealin %I&& ifefadeldefi €aSE seal

r obust ness. 39}‘“43?“ %&65@ fo T‘T%Pe(sm? he I n the reljability of
printing syséEmdss meuofwﬁmemmemm@mqumu c
representation of, the inkj et _printing system 10 shown in FIG 1. FIG 2 is

S|rrpI|f|éd tB"PYFustrate a single printhead 16 connect ed t single ink
cont ai ner 12. ThHGLZ\h‘JaalmPhﬁﬂ Fric sepeesetianoPt; ﬁé’?""ﬂ"?%‘”% dPer portion

18 and the ﬁg}g@g 3 # . 234si eﬁ'@o:ﬂlﬁsuetelfghgupﬁdbe‘ameemmlnnd by the
0 Theé

printer portlon rlnte ortlon des
printhead s8glank ‘&lﬂ‘éléﬁ‘ﬁt1lzolﬁllril P""‘?PN "g F%nn&@?mﬁ properl y
i nserted intygy h@m%mﬁﬁ&flz ReHidhi 19 Bonfiffuredito bekmvudlbgaﬂhammmmifc coupling

i s established between i.nk. cont.ai.n | e tion 18. The
f1uidi c ©ougdbf PR PPHN! SWﬁP‘dﬁ%‘? “%mdjtgﬁ%ml &?g%gaﬁrglr 12 to be

provi ded t 0 chitsiner 12 propasa ibserted intd e printe pertiom 18, c@uﬁmifgl ad| Bdc i nf or mat i on
to be passed b t\/\e%abqighe&% e&c&g%&h&rﬁgﬁd g \priaRr fiich fgsed on the ink

cont ai ner printer portion . The excha e of, j pformation

bet ween theﬂmdic @upling iateys mﬂmévﬂ@@tbﬂ“ht“@}m%rl?l 918 ensure the

oper ation ofyiiga Rl NieloRieal w@na@mmmmoemmmmn cont ai ned
within the

epl aceabl e |nk contalner 12 there | evi pri nt
qual i ty 18nd cleetti¢ahprage dsyjes 8 disppsed pn thp %"’g 8’:&]?%1
control l er 3fs RRRBOfibE atidd Hetiin thSﬁ:HTcdmdn&r lmandlﬂrmfnepormn 18ns or mat i on
to ensure the operation of the printer portion 18 is compatible with the ink contained
within the replaceable ink container 12 thereby achieving high print quality and reliable
operation of the printing system 10.
20 The controller 29, among other things, controls the transfer of information
between the printer portion 18 and the replaceable ink container 12. In addition, the
controller 29 controls the transfer of information between the printhead 16 and the .
"controller 29 for activating the printhead to selectively deposit ink on print media. In
addition, thé controller 29 controls the relative movement of the printhead 16 and print
25 edia The controller 29 performs additional functions such as controlling the transfer
of information between the printing system 10 and a host device such asa host computer

{not shown).
FIG. 3 is & perspective view of a portion of the scanming carriage 20 showing a

pair of replacesble ink containers 12 properly installed in the receiving station 14. An
30 inkjet printhead 16 is i fluid comummication wi.th' the receiving station 14. In an
exemplary embodiment, the inkjet printing system 10 includes  tricolor ink container




between the printer portion 18 and the replaceabl e ink container 12. In
addition, the controller 29 controls the transfer of information. between
the printhead 16 and- the. controller 29 for activating the printhead to
sel ectively deposit ink on print nmedia. In addition, -the controller 29
control s th;gr ApigtPve novenent of the printthead 16 and pridmrr280Gedi a. The
controller perforns additional functions such as controlling the
transfer i nformati on between the printing system 10 and a host device
such as a host computer (not shown). FIG 3 is a perspective view of a
portion of the scanning carrlage 20 §homﬁng a pair of replaceable I nk

containers 12 properly install . i 30 inkj et
print head 1@ontainipg these G?Pdr“{?m 23 mﬂﬁ{\”ﬁ e recel Vi ng at ion 14. In an

exenpl ary enggdi ms,aﬂbb@munhhehwmmklmgamsow1@ﬂ¢sm%§ng tricolor

i nk container ~ 10001074 ik col or s
and a secondm%km%rﬁ%fhﬁéwg‘ﬁ&ﬁ‘%%l lﬁ&g sing lgacUiﬁl@ﬁr agodpiithing

Ink color, In this
enbodi nent , lp@omgfmgg)lmmphkmmk@mbhﬁaleQ“EWﬁd&gﬁﬁgﬂtt& and

yel | ow i nks and t Si or E$ EONhAL B ool 2t BérD Srefpbquirtd. i nk f or
acconpl i shi ﬁ@f‘m&ﬂ‘f" @‘&eb"fkl Oitl ng e repl acggtbl e ink_containers 12 can

be partiti onpgg ]&%&WDEWWMMEWX%WWW?@WW lors or nore

than three ink colors if nore are required. For exanple, in the case of

hi gh fideli cS/E‘ﬁ?"E‘l?’l’f‘l?W@”m?requentIy SIX Oor nore .colQLs are
exghodimsnia foyr P‘T"@ﬂ&q i‘F’SnF print heads

acconpl i sh pri nt Inrag.exémplam
16, one pri gt heagng%bq?ck % rwmemsqgm@ﬁummmmwnﬂmms 16 for
nta a

printing cy el]o .10 are each. f | ﬁh]!o}‘lnﬁﬁﬂpl ed to the

recei vi ng s taset dagyihuidically pouplied © thsecaing gﬁ‘ﬁés eirg f our

pri [lt heags eh?,h&l 4k q?&%h%mgwgha&n?wow mfont;hé' thep fomr e@lprod duks nkts

contained in the repl acea i,nk cont al ne /&3 piaERoent a,

yel | ow and sprteined @ﬁeﬁﬁﬁﬁggmﬁ%ﬂﬁ’?@‘ Eh%cﬁﬁ%{gg (se%?/r correspondi ng

cyan, nagent X@Lh@%mﬁi&bﬁbtb«nﬁomp@hg@smmw Qrefaf blagk e r

conflguratlo S Lch e, gel s&hg{ﬁ ol YR s Suse am&qamﬁﬂns are al so
rint hea

possi bl e.

16 can be con I rint nore
t han onets nkhandbmrudﬂsomosw IFWE'&F‘PIPN‘%) 3#%‘53 0 allow a
first ink fhad On g&g}\gygﬂgxﬂppamfohmgmqmﬁmadas 16 nllownofimt ivk and a
e

second i nk chlo?tgbtcgmm toa g:vupofinknozzlwandaswondmkcolortobeprovided

to a second group of ink nozzies, with the second group of ink nozzles different from the
first group. Jn this manner, & single printhead 16 can be used to print more than one ink
26 color allowing fewer than four printheads 16 to accomplish four-color printing.
In another exemplary embodiment, four printbeads each with a printhead can be -
employed, with four replaceable_ink containers, and with cach. cartridge_fluidically .
coupled to one of the four colored inks contained in the replacesble ink containers.
Thus, for this alternate embodiment, the cyan, magenta, yellow and black printheads are
25  each coupled to their corresponding oyan, magenta, yellow and black ink supplies,
respectively.
. The scanping carriage portion 20 shown in FIG. 3 is shown fiuidically coupled
to a single printhead 16 for sxmphmty Each of the replaceable ink conmnas 12
_ includes a latch 30 for securing the replaceable ink container 12 to the receiving station
30 14. Thereceiving station 14 in thcptcfcn'ed cmbodiment includes a set of keys 32 that
interact with corresponding keying features 84 on the trailing end 82 of the replaceable




to a second group of ink noaztes, wth the second group of ink nozzles
different fromthe first group- In this manner, a single printhead 16 can
be used to print nore than one ink 20 color allowi ng fewer than four
printheads 16 to acconplish four-color printing. In another exenplary
embodi nent, PP nt heads each with a printhead can be Brglidyds, with
four replaceable_ink. containrrs , and-with each. cartridge_ fhtidically..
coupl ed to one of the four colored inks contained in the replaceable ink
containers. Thus, for this alternate enmbodi nent, the cyan, magenta, yellow
and bl ack prlntheads are 25 each coupTed to their correspondi ng cyan,

magenta, yellow and bl ack ink supplies res ve ni ng
carri age pormk@mmlérﬁmﬁlq f- ﬁﬂ%@@%%l’ﬁ”ﬁ%‘é#@%@%ﬁgd to .a

singl e print; 1245 5§ Pt feodiving $6aiok 1060 dohiee thathevepladslde inkk cont ai ners
12 includes atch 30 for securing the rggl aceable ink container 12 to
t he receivi W@Eﬂ?&ﬁ"‘%@“ﬁh“‘#ﬁ’éw tation 14 in the preferred

embodi ment i ncl uggrs aas §§de¢ﬁndhﬁyﬁ‘manhm2mmmmm2%h@wwcﬁfﬁe%pondl ng
keying features 84 on the tr Aind-18 shoh RsRAPInGalled001074 13
April 2005 iR SEOHPERER E};Eed%rh% é; The keying features 10 on the
repl aceabl e mml«hc:mndmnmmom24 oy eptablisping Hiuidi e b5 eFh B ecei vi ng
station 14 to ensiure fhat t geahke ink container 12 is conpatible
BRI i ot 1 fod YA i

with the red® 4 is a side plan view of the scanning

carriage porti onmmmwlzzm@@' ?F@“%%R?H?%&“é"a‘r?“f"ﬁ’é“j”port ion 20
I ncl udes thenh %@ et S b idid Iﬁﬁi@ mwedgfﬁéﬁlcbbdmphamemhe recei vi ng
There

station 14 est abl | shi n ﬁm'runl cat on AR okhe

repl acealfl e dopfRing IRELH18 e Jgﬁﬁ%ceabl e ink
cont ai ner 1%&%&%&MWWMWM¢@MFWKWe or nore
quantities of .ink. he Pﬁgéerr ed . gﬁ@ }he tri-color replaceable
ink 10 contRiiimsles epar éite In al nnment reservoirs, each

cont ai ning ink oh&ﬁt&fﬁm&m@emmowmmpmﬂéﬂmgémﬁ@nt t he

nmonochrome r a | %“E l; uy Bedpeyoi r 34 for
cont ai ni ng #ﬁ%s g%ila’g?oﬁﬁéﬁgg'l or. &ﬁﬁar{ re?%%gg ’s:“ odi nent ..t he
reservoirs Smmm;)cdpﬂlamy t@t#mgbffhﬁﬁ'ﬁ@r 8'“9)"°’6|3§posed
therein. WM%MB@@EW%&Q 1Sromh ngyaeﬁeo THIS havi ng

sufficient capl arltytoretalnlnkto reve |nklea m t he
reservoi r 342y foesituicieptygtesh Vﬁ?“’fﬁg con?glg‘rﬁé%&lz fromthe
printing sysiwg ﬂ&my'ﬂilbﬁwmnmentzl condlhons such as temperature and pressure changes.

In addition, the capillarity of the capillary member is sufficient to retain jnk within the
20  ink reservoir 34 for all orientations of the ink reservoir as well as a reasonable amount of
shock and vibration the ink container may experience during normal handling. The
preferred_capillary storage member is a network of heat bonded polymer fibers
described in 'US Patent Application entitled "Ink Reservoir for an Inkjet Printer”
attorney docket 10091407 fled on October 20, 1099, serial mummber 09/430,400,
25  assigned to the assignee of the present invention and incorporated herein by reference.
Other types of capillary material could altematively be employed, such as foam.
Once the ink container 12 is properly installed into the receiving station 14, the
ink container 12 is fluidically coupled to the printhead 16 by way of fluid interconnect
36. Upon activation of the printhead 16, ink is ejected from the printhead 16 producing
30 & negative gauge pressure, sometimes referred to as backpressure, within the printhead
16. This negative gauge pressure within the printhead 16 is sufficicnt to overcome the



capillary force is sufficiently great to prevent ink | eakage fromthe ink
reservoir 34 over a wide variety of environnmental conditions such as
tenperature and pressure changes. In addition, the capillarity of the
capillary nmenber is sufficient to retain ink within the 20 ink reservoir 34
for all ori emtawicms of the ink reservoir as well as a redddwabf¥>anount of
shock and vi'B¥4tion the ink container may experience during nor mal

handling. The preferred capillary storage-nmenber is a network. of heat
bonded _ polymer_ fibs. described in US Patent Application entitled "Ink
Reservoir for an Inkjet Printer" att®rney docket 10991407 Sled on Cctober

or esent | nveqlaoniorm et 430'4°'°mm§1e@3 Uerbyira e RREEESE T 7

capillary %‘g% BB 1h:eah&rmi®mmrl;r lgmzﬂleasnthcaém Once t he
I nk cont ai ner E%roper | nsé al I O ggﬁﬁgf,kon 14, the
i nk cont ai nds. mzhwweatmeﬁhq t“?) H%(é’mpl’l n by way of

fluid interggniache 1236. Upon actlvatlon of the print head 16, ink is

ejected fromthe printhead 16 uci ng pé P extRIdeSSUr €,
sormeti me$ ref er r i $d niereoop %eéss’ﬂ?f “ﬁl n tgt’m/ﬁ

Fin hea&ul 16. This
negative gagRanily mﬁ&mm%mlzmde%@@°@¢§%§F4 0 overcomne

t he 100010 4 - 8 1 ril f &dbagnfeﬁpmbt he
capillary S%Wﬁ@%%#ﬁﬁd ﬁgﬁsges{g;ﬁf&%4 | nk hg drawn by

this backprfﬁﬁlsiufee:oﬁﬂectrﬁ& 4 TE m@pﬂoﬁdbﬁlﬂuewﬁ f O%t‘%ﬁ‘?é?"s‘ﬁ% ok HE print head

16. In thi s qﬂ,&g Iisnwbéblaurlloﬁ'mtow ded by
t he repl ace [ nq< %%I ner 12. ‘g | ng egf
pr ef er abloy. mw Retiog; eplaceAblsdnk W&We Frapwar |ntb the i nk

cont ai ner 1%Wﬁwmmmak¢ms4 prwmpﬂasahb @@HWIM%| d

i nterconnect 36 I s shown at | fled {tﬁ egtskhehpref erred
enbodi nent , @%YWGW# f,%ﬁ%ﬁ#@éfwad han (ﬁnﬁén?u&at al | Qs for offset
in the p03|t | ¥0inErtaséd) eapillmiity téride torl draw Tigk éﬂwﬂgfhﬂﬂ@dsm 6.t her eby

al | ow ng the pri hea R thd deldiRad 15 TROI r espondi ng
repl aceabl e thergp %W%ﬁ‘ﬁ]éﬂ%f%%ﬁgh%e pre@ltclr’rg%a%nbo ment, the fluid

i nt er conmec in@nantel?ds ploperlp positionedoxityn, b m%%%@?ﬂ%%"%pi I lary

menber, ther vt af sbddmpiBsieRheBand ink abntiigeradjiacent t he
Rl s S

fluid intercOhRe reglon of increaged capil| ends to draw
ink towar d tidserted|iptp dhejrpeciving gabtiqn u'co Ipression o%ﬁl 61’1? %ﬂé&s‘t&b—

lishes a reliable flow ofmkfmmthemk container 12 to the printhead 16.
The replaceable ink container 12 further includes a guide feature 40, an
20  engagement feature 42, a handle 44 and a latch feature 30 that allow the ink container 12
o be jnserted into the receiving station 14 to achieve reliable fluid intercormection with
the printhead 16 as well as_fomm reliable electrical interconnection betwesn the

replaceable ink container 12 and the scanning carriage 20.

In this excmplery embodiment, the receiving station 14 includes a guids rail 46,
25 an engagement feature 48 and a latch engagement featre 50. The guide rail 46
cooperates with the puide rail engagement feature 40 and the replaceable ink container
12 to guide the ink container 12 into the receiving station 14. Once the replaceable ink
container 12 is fully inserted into the receiving gtation 14, the engagement feature 42
gssociated with the replaceable ink container engages the engagement feature 48
. 30 associated with the receiving station 14, securing a front end or a leading end of the
replaceable ink container 12 to the recciving station 14. The ink container 12 is then

U-



thereby allowing ink to flow through the fluid interconnect 36 to the
printhead 16. The 15 ink container 12 is properly positioned within the
receiving station 14 such- that proper conpression of the capillary member
i s acconplished when. the ink container 12 is inserted into the receiving
station Prog 107g?@?ﬂ?ﬂressmn of the capillary nenmber estab- 13iAHé300R reliable
flow of ink fromthe ink container 12 to the printhead 16. The repl aceabl e
i nk container 12 further includes a guide feature 40, an 20 engagenent
feature 42, a handle 44 and a latch feature 30 that allow the ink container
12 to be inserted into the receivinéﬁstation 14 to achieve reliable fluid

I nterconnection with the printhead 1.6 .as, | | - as-.f |abI e.
el ectrical ipwsseddowmyaedt to SPmPTEE # (RFNG Diasag mey g.? jgdﬁﬁ‘ con al ner 12 and

the scannin Q t&%ggg@@mlsawomMMﬂMMel vi ng
station 14 %quﬂ&%u. de rw 146, 48 and a
| at ch engagelitengagfsadopk fatag 54 ﬁ%’”@ﬂlvﬂ@%?ﬁ?ta“ﬂ%’%%e es vm the gui de
rﬁi I eEgagergeg;mf, ayf@eﬂgmﬁmiutlmomepbmhmIMk cont ai Egebr 12I to gg: de
t he i nk contai ner 0, t he 4 SheEintiddas6Lp! aceabl e
ink contkiner 183G g“f %‘% WM}?EO tﬁeg?gggenﬁ}wsng ?t ation 14, the
engagement f"ﬂﬁ&u&mgﬁmoaéédmmtneﬂlqmtmi@ﬁéqa@ﬁ KESREai ner
engages the enga f 2 aRd Sigdioybdyi B8 fbtaedeivit@iani Nng st ation
g‘méﬁ‘f é‘ﬁé&‘?‘%f"r @dl ng% o

14, securin end of the repI a eablemehnk cont ai ner
12 to the rqgemmmgummxwl piziadntbrreipo Ingiug pEfered 1 0001074 - 9
13 April 2005 3I-~SS;%9“9 ¢ha 9 5{&9&%@%1@%&&@@&%@& 52

associ at ed ViPPRY recelv- Ing statio 14ut|I alftc ment feature
50 assocuatetﬂhzhmklmﬂlﬂeﬁﬁ-e@@'bww& $°M$Eagture 54
associ at ed Wizl A4 lyalothinke @hirpatiifioded mcaweearac tmm@ewahmdhe wkailing end
of the ink contai 2 to.the .receivi s a front
per spective ‘VP‘é‘W’g‘g Fﬁ%’%%’ﬂ gﬂsa?sa %gu%%j ovvn I n |solga!t2Fc(‘)ﬂr11 The
recei vi ng stiavé anummmm oﬁbﬂsﬁa@ﬁh&m@@@&%%@ﬁ%r@nw 6 for
receiving a |nk cogt a| Wn@&mm%@wrﬂwmaﬂd a

an_in

tri-color bdyTEst FHP ecel Vi ng contai ner. having three separate ink
col ors cmnt amﬁﬁgtbhgrxlaMSEhr&hmﬁpF&?@oPéﬂméﬁ%ﬂ’eﬂﬁ" Yfonochr one bay

56 receives g r&ﬂpﬁcgqme@,nb%g@m Sdnake %g@&hﬁiw}m@r fddeilibg ddar i Nk, and the
tricolor baysegaea(;e!lnges a rlelgl aceabl & glkea&lom{cal 08 er %&ﬁ&tﬂaﬂ&&g cyan,
| ink color to accomplish four-color printing.
Each bay 56 and 58 of the receiving station 14 includes an aperture 60 in the
20  bottom wall 68 for receiving cach of the upright fluid interconnects 36 that extend there
through. The fluid interconoect 36 is a fluid inlet for ink to exit a corresponding fluid
outlet assocjated with the iok comtainer 12, An electrical intercommect 62 is also
included an the back wall 66 in cach receiving bay 56 and 58. The clectrical
interconnect 62 includes a plurality of electrical contacts 64. In the preferred em-
25 bodiment, the electrical contacts 64 are an amrangement of four spring-loaded electrical
contacts that engage a plurality of electrical contacts 78 of the ink container 12 with
proper installation of the replaceable jnk contatner 12 into the corresponding bay of the

receiving station 14.
o d Ao e ot elmea. dadasl -'L‘
The receiving staion i4 shuwi in ng Sis su.up.uum aiwl GOCS Lot 3U0W Gl O

30 the fluid jnterconnect 36, A separate fluid interconnect 36 extends through each
apertre 60 to provide fluidic coupling between the ink container 12 and the



magenta, and yellow inks, each partitioned into a separate reservoir within
the ink container 12. The receiving station 14 as well as the repl aceabl e
i nk container 12 can have other arrests of bays 56 and 58 for receiving

i nk containers containing different nunbers of distinct inks contained
therein. In ggdiki-en the number of 15 receiving bays 56 dAd*5824®r the
recei ving stawywen 14 can be fewer or greater than two. For exanple, a
receiving station 14 can have four separate bays for receiving four
separate nonochrone ink containers 12 with each ink container containing a
separate ink color to acconplish foufd-color printing Each bay 56 and 58
of the receiving station 14 includes an aperture 60 in the 20 bottom wall

68 for recei W g RARD nblindd fo UM dilicic idiobobedB6 iC00REE! Modictaldh ext end
gh. e fTfuird i

there througf nterconnect 36 is a fluid inlet for ink to exit
a correspondFigg 8 %.UPaendd0h. | et associated with the ink container 12. An
el ectrical interggange a GeonSvidw SPa tir&Cholér aylacuable ik doamiteriedl bf 66 i n each

receiving bay 56 and 58. The el ectrjcal int.erconnect .62 .i ncl s a
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el ectricab comwadlypréiéting guiderrain engagegentefdturesf 40f Iuthe prpfeiredgrnbodignset, el ect ri cal
contacts thateacgn(ﬁqge %fiLﬂsr#m% ikl 4 CRendC Bitk@BlySin 7B dRdetibde | nk

pr gper I nsta

container 12 W't r lation of the replaceable ink container 12
into the cor peisgonatitoreprightysidsf70taf dhe replaceqhly vl centaiper df 1he eBEIEMBL e vi ng
station | 3 Lt it 3%ace & 1 @2 bftthe itk Edmtaiiee ONnect 36
ext ends throgﬁﬁg%'ﬁ%ggertu?gg%%% provide f Eiltgi coypl.i tween the

i nk cont ai ned2.The sngazameat feaires| 42 amdposed,en Gitger 99 9 ﬂf?%m‘#e“‘fg‘gﬁg il 2005
cor respoRgi N, d Bibge&AdowatPa btidf stofaek 06 6f i fepla&ahld BR cormfindr 2.5 i n nor e
detail in Figs 8, 9,10a and | O, _F 7gthree-color

.. | 6:i s, a,bottom.view,o
repl aceabl e PlsriabintesRf shownyjn Kig 2 m‘g‘f‘d&%@ﬁﬁﬂ“fﬁ'f%‘ﬁt“f%“ﬁ%ﬁ%%gi n’ i sol ati on.
The repl aceakik ehdikof@RNElEChIEr coilitacts TR blewthixallyacopadcted 0d an Bleaminal\strrdsy) proj ecti ng
gui de rail eﬁg’?c?ggent features 40. In the preferred enbodi nent, each of
t hese gui de ‘ngagenent features 40 extend outwardly in a direction
orthogonal to uprOmghthe ikchentataer 32 istinstalledinto sheainting sysiga tRd Spidically| 2. The

eNgagemenk  yuwled to the printhead by way of fluid interconnect 36, the capillary storage member
90 should allow ink to flow from the ink container 12 to the ink jet printhead 16. As the
printhead 16 ejects ink, a negative gauge pressure, sometimes referred to as a
backpressure, is created in the printhead 16. This negative gauge pressure within the
printhead 16 should be sufficient to overcome the capillary force retaming ink within the
20  capillary member 90, thereby allowing ink to flow from the ink container 12 into the
printhead 16 until equilibrium is reached. Once equilibrium is reached and the gauge
pressure within the printhead 16 is equal to the capillary force retaining ink within the
ink container 12, ink no longer flows fiom the ink container 12 to the printhead 16. The
gauge pressure in the printhead 16 will generally depend on the rate of ink ejection from
25 the pﬁxi&cad 16. As the printing rate or ink &jection rate increases, the gange pressure
within the printhead will become more negative, causing ink to flow at a higher rate to

the printhead 16 from the ink container 12.
In one preferred inkjet printing system 10 the printhead 16 produces a maximum
backpressure that is equal to 10 inches of water or a negative pauge pressure that is equal
30 to 10 inches of water. The maximum backpressure will depend on the patticular
printhead used in the system. Asthe backpressure increases, the size of the ink




features 42 extend outwardly froma front surface or |eading edge 72 of the
I nk container 12. The engagenent features 42 are di sposed on either side
of an electrical interface 74 10 and are di sposed toward a bottom surface
76 of the replaceable ink container 12. The electrical interface 74, shown
in Fig 7, irfemseéd=he plurality of electrical contacts 783 AmilgPeach of
the electrical contacts 78 electrically connected to an electrical storage
device 80. Once the ink container 12 is installed into the printing system
10 and fluidically 15 coupled to the printhead by way of fluid

I nterconnect 36, the capillary storadé menber 90 should allowink to flow

fromthe ink container 12 to the ink je head print head
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rate to I nt hea rom the ink container In one preferred
i nkj et prd ntabowg 12ipcheepf WALt he print head 16 produces a nmaxi mum backpressure
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probl ems, m ng, n-air is pulled through the
print hears n@aiﬂuﬁﬁ’n The smaller the nozzl e size, the highs' will be the

backpressure toI tsqgagxéss-s_%ﬁmmﬁ’ Rt oA doREhiQres bEGPS, ilbsutiingliht y | ssues
are typically encountere or an 5 exenpl ar fo(%m of. thsrmal I nkj et

print head, datghef mmgmef@ammiz (FRIPRSIG (i ZERFTYOU,
vessel 34, with the reservoir material 90 dlsposed therein. The ink contaimer 12 is

shown positioned for connection with the fluid intercormect 36 on the ink container
20 receiving station 14 for illustrative purposes.

The ink contsiner recelving station 14 includes the fluid interconnect 36 for
establishing fluid coupling to. the ink container 12 and a fluid interconnect 92 for
establishing fluid coupling with the corresponding printhead 16 and a fluid coupling 94
in fluid corpmunication with each of the fluid intercormects 36 and 92.  Once the ink

25  container 12 is properly insexted into the receiving station 14, the fluid interconnect 36
extends into the reservoir 34 to compress the capillary member 90 and establish fluid
communication between the ink contaioer 12 and the printhead 16.

The jok container receiving station 14 also includes 2 sealing structure 96 to

provide a seal between the ink container 12 and the receiving station 14. The sealing
30  structure 96 tends to limit evaporation of volatile ink components such as water within
the ink container 12 once the ink container 12 is properly installed into the receiving



occurs at a baekpressure of about 19 inches of water, and print quality

I ssues arise at a backpressure of about 8 inches of water. For an

exenpl ary color ink printhead, which typically has smaller nozzles than a
bl ack i nk prlnthead deprimng occurs at a back pressure about 30 inches
of water, kst qual ity issues arise at a backpr essurlé A4l 24Q about 12
I nches of m&%@?ﬁ FIG 7 is a perspective view of a nonochrone or single

col or replaceable ink cothainer 12 of the present invention. The
nonochrome ink container 12 is simlar to the tri-color ink container 12
shown in FIG 6 except that only a silfgle ink color is contained therein

I nstead of three separate ink colors contained within | £ col or ink
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cont ai ner receiv &qm}é BG] BLEG3n the 3QBhd AEFacEII006H thee 96 t O
provi de a sdgfe ’b%{']\/\é%e I'n %g%%ner 12 nd thtgreceég tation 14.
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The seal i ng mi3eongsiner 42 @nd the Hutee FISIHFS A atile ink

conponent s ;{[% 5f vk td1ine a&k@pud%ﬁswaﬂﬁrddmed,k&dmde lintibthenk cont ai ner
12 is proper y |ns al Ilfﬂ |n5 15 recew ng recut Applicadcm 10001074 -12
13 April 200%2rSTH e sealing structure 96 tends to
prevent gont ami nalo osh@fstlterw:qouhnerﬂﬁpmpdb'dnwdt% recpvingseiond? | n one

preferred embody ment o NG SRk Sl F2CudOné Bud inserconnect 36 is
established. The sealing structure 96 is shown engaged with the sealing surface 100 on
the ink container 12 to form a seal around the fluid outlet 88 of the ink container 12 for
limiting the evaporation of volatiles within the ink. The seal is foomed by opposing.
20  surfaces on the sealing structure 96 that engage with the scaling surface 100 on the ink
container 12 to form a face seal therebetween.

The ink reservoir 34 in_the preferred embodiment includes a.vent 38 for
equalizing pressure within the reservoir 34 to allow the extraction of ink from the ink
container 12. The vent 38 is preferably formed to limit evaporation of volatiles within

25  theink. In one preferred smbodiment, the vent 38 is formed by using 2 labyrinth for
minimizing eir entry while providing pressure equalization within the ink container 12
go that ink can be extracted from the ink container 12 without building up exmsi.ve
backpressure. The use of a labyrinth greatly reduces volatile loss in the ink due to the
vent 38. Therefore, it is important that the sealing struchue 96 properly seal to bt

30 volatiles within the ink from cscaping.




circunferential structure that is formed froma resilient material. As the
I nk container 12 is inserted into the receiving station 14, the sealing
structure 96 engages a scaling 5 surface 100 proximte the fluid outlet 88
of the ink container to forma seal between the sealing structure 96 and
the ink confyff=12. The seal is established by a sealing3 AUl ?Yte 98
associated wth the sealing structure 96 engagi ng the sealing surface 100
associated with the ink container 12. In one exenplary enbodi nent, the
sealing structure 96 is attached to e fluid 10 interconnect 36 so that
once the ink container 12 is properl” “inserted into the receiving station

14, the sealing structure 96 fQorns a s eiur face 100
on the ink cont'&eﬁ@hﬂﬂ_m %Wb"’iﬁﬂ"@‘ﬁ Eﬁ%ﬁlﬁg@'ﬁlﬁgﬁﬂl ui d

i nt er connect R8s |t hisS elsRaiess , seactuos usueh ofs | Blylkes-Prpyi@e i ®@here i s
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IS shown ené%l r&"sea Img surfaceé 100, on the%ﬁnﬂk cO Ial ner 12 to

f or ma seat arswmmmmmmlm%mew&émmkl SOHE For limiting

the evaporatg s wiBindhd %&,ﬁﬁwf&mfmehmngmaﬁv&mmmed by
opposi ng 20
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preferably f,amnms obter sutfietof eheninlo rcatiiom 18fshowmoinafiGH 8s IniomAPFRE™Sdt he ink. In
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cont ai ner  13r00961d2hfimediiereie rTisgnmi grove H2fis emfgred rRaa ditdifer 12
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i s i nporisantmaterial 108 MV@MW%WWW@%WW% 211 FThit 30
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suspension and solidify to seal any defects between the sealing surfaces 98 and 100. In
an exemplary smbodiment, the sealing material is a pigmented ink baving suspended
carbon black particles thercin. Pigmented ink such as this exemplary pigmented ink is
20  described in detail in U.S. Patent No. 5, 085,698.
To encourage the sealing material to eater the annular groove 102, the smlmg
surface 100 on the ink container 12 can be formed to be highly wettable. Surfaces that
afehighlywctmbletcndtodrawwalingmtedaltothesea]ingswfweloo.
Alternatively, various mechanical festures such as capillary struchures can be formed n
25  the ink container 12 to draw ink to the annular surface so that the surface between the
| . sealing structure 96 and the ink container 12 are wetted to seal defects there between.
FIG. 10b is a cross-section taken across lines 10 b to show the sealing surface 98
of the sealing structure 96 shown partially broken away. In one preferred embodiment,
the anmular groove 102 is formed within the sealing surface 98 to retain the sealing
30 material 104. Retaining sealing material 104 withio the groove 102 ensures sealing
material 104 is present to seal defects that exist along the entire continuum of the scal




The sealing structure 96 in one exenplary enbodinent is forned of a
resilient material such as elastonerie structure such as Ethyl ene-

Prmpyl eno- Di ne nomer/ butyl blend (EPDM buytyl). Alternatively, the

seal i ng strd&ﬁﬁ € 96 includes a spring that is conpressed as the ink
container 12 is inserted into the receiving station 14 5 sid Alhe0%he spring
urges the sealing structure 96 against the ink container 12 to establish a
seal between the ink container 12 anq4jhe receiving station 14 to prevent
evaporation of volatiles wthin the ink. An exenplary formof the sealing

structure 96 with _a.sprin i g%gr' L Ve P BRARARBP kia &dal ON seri al
nunber 09/ 65‘?&%&2?"?’?" Q&ng%%ﬁ%{ , %8%&'1 I__O_\Ié.- LI Fé@SPRI NG- BACKED FLUI D
| NTERCONNEC Tor&dioéd_irreghilarifibsGin theseal susface, gn enntamination ofr § dea swipcof Bhe scal i ng
structure 96 i.n ement. - Wk tﬂ% Bhtwedd i Ring furfabp8 daH tigoNt ai ner 12
shown in FI G@@gg‘%}%%%ﬂg%ﬁtrlﬁerre w@h odi nent, the sealing surface 98 of
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parti cgez t mﬁﬁ@&t{m usésfweeaiaﬂlfw Befbdieof Aibiprdsart inyeaiow.e Ty sealing t Ihe
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Surfaces th Ighly wettable tend to draw sealln gl to the
seal i ng surfm@dmﬁlﬂk@ﬁ#&’ﬁt@é‘fvﬁa Hbsaée%’e%ﬁ&ﬁ# ed;gé}a uercgs such as
capi |l ary StLdGiq 195 ni@hsheThooathtchis podfont1ne betwieaomneal 06ernd 08t 0 dr aw i nk

to the annular surface so that the surface betwe ol structure
96 and tWe iTPHECSENH A ipprpverpst 4 P%?F@ﬁ? 1) e gﬁé%ﬁére etween. FIG

10b is a cug é@&ﬁdﬂﬂﬂaﬂ&ﬂvmﬂmﬁrlmsﬂémmmm{ Ate veeattfi ng surface

98 of the sealing, structure 96 s ' %! Yield 19 KE R1ANAY e abdlisONE
pref erred emﬁémﬁ‘,m Anu a?‘nm&rtgg\i/ogt% IS ?or%gg‘ W Thin the sealing
surface 98 tespetigtiyndfiactivia for defectsi thayare 8g4-al 104. Retaining sealing
materi al 104 wi tﬂ!‘en m&g?@p,gggﬁeﬂ%?ﬁﬁedsmlfdﬂgmmﬁqmuosﬁw is present
to seal defects at exist along the entire ,conté&uun}irofiné%vg_?al Pst cnt
Appl i aat20 n volatiles such as water from ink within the ink container and the enlire
system. This improved seal makes use of the unique properties of pigmented ink to seal
any imperfections at the scal surface. The improved seal of the present invention allows
' the seal to be a relatively incxpensive face scal thersby tending to reduce the overall
costs of the printing system. In addition, the sealing technique of the present invention
25 makes for relatively easy insertion and removable requirements thereby tending to
reduce the costs and size of the receiving station. Finally, by preventing the loss of
volatiles from the ink, the relisbility of the printing system is improved as well as the
quality of the printed images. .
The present invention has been discussed with respect to the use of sealing
30  material to improve the robustness of the seal between the ink container 12 and the

receiving station 14. The technique of the present invention is suitsble for scaling other




10001074 -14 13 April 2005 surface. Defects along the seal surface may be
the result of nolding defects that can produce irregularities in the seal
surface, or contam nation on the seal surface. By sealing defects with
seal i ng nat ekkabudd the seal between the sealing surface 98 and the

seal ing surf@®& 100 is inproved 5 FIG 11 is graphical repdesehi®S on
showi ng the defect size versus percent of sealing for the seal between the
ink container 12 and fluid interconnect 36 with and w thout the use of the
seal ant for sealing defects of the pfidsent invention. The sealing ability
of a face seal such as shown in FIG |0a between the sealing surface 98

and the seafidgals 4 theRk ddifery sgstengasprelmFnt cxampleie siilen seglmapgrments
represented b cur& éQG. Thegx,]ﬁgm?elgl angu,@*hudi Ircginelth® s8R dedlCe seal but
k material Is

Wit hout the @LdedE 25 R eri represent ed buy curve 108 shown
in dashed | i fgsgemditubdbetwobehe ik cofaiten &2 sdafuidigtercornedt 3Pl ¥%5248al i s f oaned
when the defect. js. greatec 1 LGl . ﬁg&ﬁﬁggﬁsuﬂaawuuse of

pi gnented i Hﬁﬁﬂ‘é‘i%{@e@ﬁsﬁfm% omcé%gr‘%ega @ode%gsat | east partially formed
for defed s thdenmesdisnndBsiiyid intecsomectPle crosshat ched portion 110 between,
curves 106 and 108 15 represents an inprovenent in sealing using the

techni que of the present invention. Pignented ink is an effective seal ant
for surface seals such as face seals. The use of pignmented ink as a
sealing material tends to allow the systemto be self-sealing and is
especially effective for defects that are of smaller size. The present

i nvention provides an inproved seal for preventing. the loss of 20
volatiles such as water fromink within the ink container and the entire
ink delivery system This inproved seal nmakes use of the uni que properties
of pignented ink to seal any inperfections at, the seal surface the

i nproved seal of the present invention allows the seal to be a relatively
i nexpensi ve face seal thereby tending to reduce the overall costs of the
printing system In addition, the sealing technique of the present
invention 25 makes for relatively easy insertion and renovabl e requirenents
thereby tending to reduce the costs and size of the receiving station.
Finally, by preventing the loss of volatiles fromthe ink, the
reliability of the printing systemis inproved as well as the quality of
the printed images. The present invention has been di scussed with respect
to the use of sealing




30 material to inprove the robustness of the seal between the ink container
12 and the receiving station 14. The technique of the present invention is
suitable for sealing other 10001074 -15 13 April 2005 fluid seals in the
ink delivery, sysigmas well. For exanple, a simlar seal arrangenent can
be used betwemm t he printhead 16 and the fluid interconnect A2ilad5% he seal
arrangenent used between the ink container 12 and fluid interconnect 36.
The scaling material of the present invention can be used to seal defects
pmt in the seal between 5 the printfgegad 16 and the fluid intercoffiect
92. PMF Application 10001074 -16 13 April 2005 What is clained is: 1. A
repl aceabl e gk ceRleaisner for providing ink to an inkjet printing system

the inkjet printing system havi a receiyi ] % gcei ving the
repl aceabl e li nk Awﬁf%glﬁ WWF"EB’@MWE&\S{?% lmgl %%%r? afluidinlet and
a sealing swmgsﬁmmmm@mlsaﬁbmmﬁmlwwg?%i ng: a reservoir
defining a fluid oqutlet. and. ' GReddb@utuibRi=ethbhe fluid outlet;
and a seali H%QW’&W’&“%ﬁg%&n%W?ﬁ?%%% reservoir for wetting the
sealing =f agfcesblénksenthineagommrisiagi al i ncluding solid particles held in a
suspension, solidifj i iddiBet S 4 aldg kilrfabd oximat thadluido seal defects
bet ween the Seaﬁ%“"‘?g??@g‘%“ and the seali %g structure. 2. The repl aceabl e
i nk cont ai nentlegfand| ai m 1 wherein the solid particles arc pignment
particles. 3. T@#}&Qhﬁ&ﬁﬁ%ﬂﬁﬁd&'@iﬁﬂfﬁmhﬂﬁmﬁnmmﬁﬁmr ein the solid
particles arc carbon i

ack particles. 4. .repl aceabl e i nk contai ner of
clai m 1 whewsafxe, tisscaling patsdsl B‘Fll“‘i’&‘§3 ?ﬁgm%ﬁlglgr’ﬁa 5%\’
solidification of the solid particles acting to seal defocts between tho sealing surface

and the sealing structure.

2 The replaceable ink container of claim 1 wherein the solid particles arc

pigment particles.

3. The replaceable ink container of claim 1 wherein the solid particles are caxbon
black particles.

4, The replaceablc ink container of claim 1 wherein the suspension is a
dispersant.

5. The replaceable.ink container of claim 1. whercin the sealing material-
contained within the reservoir is a quantity of ink.

6. The replacesble ink container of claim 1 wherein the sealing surface is
configured to bé sufficiently wettable such that the sealing surface is wet by the
sealing material.

7. A method for forming a seal betwoen a replaceable ink container and e scaling
structure, the method comprising:



5. The: repl aceabl e-i nk-contai ner of claim2l-wherein the sealing material -
contained within the reservoir is a quantity of ink. 6_ The repl aceable ink
container of claiml wherein the sealing surface is configured to be
sufficiently wettable such that the sealing surface is wet by the sealing
mat eri al . 7.%?gﬁﬁﬁﬁod for forming a seal between a repl acddpirgl 24R
container and a sealing structure, the nmethod conpri sing: 10001074 -17
13 April 2005 wetting a sealing surface on the replaceabl e ink container
with a sealing material defined by §9Jid particles held in a suspension

which is contained within the replaceable ink container, engaging the

sealing surface with a seali st L&idnd Beh aealihgg iuaterial s
Sihdts P EPENLE

di sposed there b&FHBEHS e seal I ng materjal .so that the
solid parti Chgsid adfinedtytsolid pattictes heldinashsprasion avigh Seanige BHLME ot yeen t he
seal i ng surface d. t he ling structure. 8. The nethod of claim7 wherein
t he sealing W@F‘é“a?qea’f&fosn%ﬁéi nk cont ai ned wthin tr@‘ﬁe |.aceabl e i nk
container. 9. A wempbiagtabeiaking sarface ith 3 s6308 FysE MOTERY, to an inkj et

printing systgt%ﬂfslaﬁgos' brEbetWéch/¥nling System having a receiving station for
receiving t & repl aceabl e 1 nk cont ai naﬁél %]@e r.glgse%]\r{&ﬂgf kLation having a
fluid inlet and aolﬁéﬂpzﬁgsw , tha fhe s Sfugcea e ink.container
conprising: g 8 sdabfefcté Bbtivedaahs sealing swiaps 4ufl thepealing taigBItat er i al

di sposed therein tor retaining ink, the storage reservoir defining a fluid
outlet and a sealing surface proximate the fluid outlet: and. an ink

retai ned Wi tfi n trhemethqi dficiny7 whesein the septingspateriel is ap F?FE“W&\W‘ particles

suspended t herei Jdcles solidifying on the sealing surface to seal
def ects bet*%ééeﬁﬂfeﬁ%lms%ﬂe(a |t&r11%&'surface and the sealing structure. 10. The

repl aceabl e ink container of claim9 wherein the particles are pignent
particles. 0, AmplacwbleinkcontainuforprovidinginktoaninijtprintingSYStCIn.the

inkjet printing system having a receiving station for receiving the replaceable ink
container, the receiving statiop having a fluid inlet and a sealing structure, the
replaceable ink container comprising:

a storage reservoir having a capillary storage material disposed therein for
retaining ink, the storage reservoir defining & fluid outlet and a scaling surface
proximate the fluid outlet; and

an ink retained within the capillary storage material, the ink having particles
suspended therein, the particles solidifying on the sealing surface to seal defects
between the sealing surface and the sealing structure.

10.  The replaceable ink container of claim 9 wherein the particles are pigment

particles.

11.  The replaceable ink container of claim 9 wherein the particles are carbon black
particles.

12.  The replaceable ink container of claim 9 wherein the ink further includes &

A

dispersant.



11. The repl aceable ink container of claim9 wherein the particles are
carbon black particles. 12. The repl aceable ink container of claim?9
wherein the ink further includes a dispersant. Patent Application

10001014 13 April 2005 13. The repl aceabl e i nk contai ner of claim9 wherein
the sealing reuifp@@a@ proxi mate the fluid outlet is configupddriPBe wetted
by the ink s¥dt®ed within the ink container. 14. The repl aceabl e ink
container of claim9 wherein the sealing surface is configured for
enhanced wettability such that the scaling surface is wet by the ink. 15. A
repl aceabl e printing conponent for ai8-i nkjet printing systemconfigured for
receiving the replaceable printing conponent, the inkjet printing system
having a flujzd TiYreiiaceddib sk cetwinemogclsinr Ueiheamiethe sqaking LA SPEIIAR printi ng

conmponent caQ I.Sing:. a seald j Qbeael. Ng a
cor r espondi ﬁﬁ%‘é‘g‘?‘ﬁgﬁ‘dﬁ ?Fﬁ%#ﬁ%%%éémcﬁg%ﬁ%@rﬁﬁkg system and wherein

the sealing surface is configured so that sealing nmaterial, defined by

solid particles held.i : {8 of BlainV P Serdil e Seabdg sigace iy f ace so t hat
Sl i i Frcat 11 ofte phebanf it SR of R oot

articles seals defects between the sealing
surface and memeWﬁ@gWeﬁﬂ‘ﬁﬁ%Wﬂﬁ @ﬁggﬁﬁibélﬁ%pl aceabl e

pai nting conponent of claim 15 wherein the replaceable printing conponent

is a replaceable ink container. 17. _The, replace conponent of
cl ai m 15 whéPei nAthi’é“’faB%IP%tﬁ‘éﬁ?”ép e cporrprﬁsg%ltgm?@ﬁg#regﬁfaceabl e

printhead. rdivinghie répbyetableguitiing compantiitithe ipkisponengeydim bvEB LIPS wher ei n
of cl arm 15 Fapet Rl RBRa, B naltbep prn g o R 25032 08P Domding Scal g
structure on t hea jenlkigsuriase panfigured fencopagingA o ‘&35%"5'35‘?“

the inkjet printing system; and

wherein the sealing surface is configured so that sealing material, defined by

solid particles held in a suspension, wets the sealing surface so that solidification of

the solid particles seals defects between the seeling surface and the comresponding

sealing structure.

16.  Thereplaceable printing component of claim 15 wherein the replacesble
printing component is a replaceable ink container.

17.  “The replaceable printing component of claim 15 wherein the replaccable
printing component is a replaceable priathead.

18.  Thereplaceable printing component of clzim 15 wherein sealing material is
pigmented ink,

19.  Thezreplaceable printing component of claim 15 wherein the seeling surface
engages the corresponding scaling structure on the inkjet printing system to form a
face seal.



