| NK CONTAI NER CONFI GURED TO ESTABLI SH RELI ABLE FLU C CONNECTI ON TO A
RECEI VI NG STATI ON BACKGROUND OF THE | NVENTI ON The present invention relates
to i nk cowpDarnewsdl for providing ink to inkjet printers. | ®KratsSopri4smu ers
frequently make use of an inkjet printhead nounted on a carriage that is
noved back and forth across print nedia, such as paper. As the printhead is
noved across the print media, a control systemactivates the printhead to
deposit or eject ink droplets onto the print nmedia to forminmages and text.
Ink is provided to the printhead by a dupply of ink that is either carried
by the carriage or mounted to the printing systemnot to nove with the
carriage. For INRECONTAINARIGONFEGURKDSI(ESTABLISHREEFABI FIMUTRIC he
carriage, the ink suppl gOMNEGEION TOOARECEIVING STATHONNUNI cation with the
printhead by the use of a conduit to replenish the printhead continuously.
Alternatively, the printhead can be intermttently connected with the ink
supply by positioning the printhead proximate to a filling station that
facilitatges %R@%%OMF‘I@QE%NJ@N@?@N to the ink supply. For the case
where the i Wi e carriage, the ink supply nay be
integral with the printhead, whereupon the entire printhead and ink supply

is replaced when j.nk is. exhaust i =oﬁ?&~ 1ppl an be
earned with the ¢ PF%%%“%ﬁ%mBgﬁgﬁﬁgﬁggéﬁéh?gg# %Zgggé ré%ﬁ?ﬁéMgginthead.
For the casemwWpepntdrd dequaktlysmfiel use bBasiakiat @ingdleyd mepitetenbkatiagetibatimk suppl y

i s replaced when exhausfed, and the printhead is replac t. .t h d of
printhead | i@@‘.’eqﬁé@lé?‘?ffggg aGfos étFéne@}"i‘eS‘ic 85 PERsh ¢ Sﬁisle rﬁ%tg agdé vra%%' ?idlqn t he
pri nlt I ng %@ySiﬁE& ﬁﬁ} prin® n%aiia,té 6atrot %@ﬁercrilt d&ﬁ\rf]dtd%lthéplmﬂlheﬁd e defiosie oncjeelinkabl e
supply of in o] e inkjet printhead. There | s .an eve esent need for

i nk suppl i esdiapipte ﬁntﬁﬂléé’rlﬂé@e‘g? toy i E38Es feé?@ﬂl%prﬁ ecLﬁogﬁerFEFlg?? y easy
to manuf act uy S.xpﬁlé,'h)? (R Dot SREHG IcRGied BiKhS LRRAK of ASEntdBlhel RiNERs dydtema@ice t he
per page printi costs. In addition, these ink containers should be

vol unet ri cal toymakfwithitkersarriage. pr oduce a rel ati ve conpact ink supply for

reducing the overglly. e where the ink supply is not carried with the carriage, the ink supply

15  can be in continuous fluid communication with the printhead by the use of a conduit to
replenish the printhead continuously. Alternatively, the printhead 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 carriage, the ink supply may

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
separately replaceable, the ink supply is replaced when exhausted, and the printhead is
replaced at the end of printhead life. Regardless of where the ink supply is located within

25  the printing system, 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 printing costs. In addition, these ink containers should be

30  volumetrically efficient to produce a relative compact ink supply for reducing the overall

size of the printing system. In addition, these ink supplies should be capable of being



size of the printing system addition, these ink supplies should be capable
of beingmade in different formfactors so that the size of the printing
syst em cawole/o838i m zed. Finally, these ink supplies shoulPdThSovapabl e of
formng a reliable fluid connection with the printing systemupon insertion
into the printing system This fluid connection should reduce the
evaporation of water and other volatile ink conponents and mnimze entry
of air and contam nants fromthe ink delivery system SUMVARY OF THE

| NVENTI ON One aspect of the present invéntion is a replaceable printing
conponent for an inkjet printing systemconfigured for receiving the

repl aceabl e prdaini differerd frantacibrs s hileat thelsjze tof fheiprinfinppsystpmtoambb agtingizdd ui d
inlet and a seali structure repl.aceabl e pri.nting. conmponent .. ncl udes
a seal i ng su?F%%%%%§%W#§W¥%ﬁs#%&EgﬁaﬁghﬁﬁFgmgggFégﬁ%%gﬁﬁg“%‘?E?%gﬁ%tructure
on the inkj etheRkintitd sygers Yipéreiertionents €| prifGngssysttac Ehis Suidapnegivnatlogd t hat
sealing material that wets the sealing surface seals defects between the
seal i ng surf&%@“ﬁhﬁﬂﬁﬁgmgﬁéﬁﬁﬁﬁr@%Vﬁ%?ﬁ@@ﬂeNﬁ@@ﬁ@?wgéﬁ%%Puﬁ?mﬁﬂ@yﬁ esent

i nventionsi s, 5 ERhAGEARMs Fotke BRALIALRRYstdn@r Providing ink to an inkjet
printing system The inkjet printing Systemis of the type having a
recei vi ng st SUNBMARY dH INVBENTHIN r epl aceabl e i nk contai ner. The
receiving station has a fluid inlet and a sealing structure. The

repl aceabl e i nk container includes a reservoir defining a fluid outlet and
a seal i ng surf aceOpe spéatraf the praeenf ihventiorois & keplacedbiepringipk acrepdieat forndn cont ai ner
al so includes .a sealing material ntai.ned W thin.the.reservoir for wetting
the sealing g&??‘faeﬁh‘%%fg &g co uéecdtcforlﬁ T VBe e Rlacsalt PRYTS FPPRYE™ and t he
seal i ng 3br ughe et biint@igeyfeehey 4 fdd andiedd aedaling thetsedtiergplartigei al is a
pi gnented i nk. The pignented ink when dried olégkfies between the sealing
surface and PHBIRERIMPARENS ielydes & Sé’?h@muﬁﬁce@esgw BRIEBEINGAE DRAW NGS FIG 1
i s one exenpl.ghspSLEAQtic AR s tuR bl tRdinRfet fHokiRg byieens YEHeQBAH stiftRey esent

invention shown with a cover opened to show a plurality of replaceable ink
cont ai ners ofonfigured so that sealing material that wets the sealing surface seals defects between

the sealing surface and the sealing structure.

15 Another aspect of the present invention is a replaceable ink container for
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 reservoir defining a fluid outlet and a sealing surface proximate the fluid outlet. The

20  replaceable ink container also includes a sealing material contained within the
reservoir for wetting the sealing surface to seal defects between the sealing surface
and the sealing structure.

In one preferred embodiment, the sealing material is a pigmented ink. The
pigmented ink when dried solidifies between the sealing surface and the sealing

25  structure.

BRIEF DESCRIPTION OF THE DRAWINGS

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

30 the present invention.



the present invention.FIG 2 is a schematic representation of the inkjet
printing systemshown in FIG 1. FIG 3 is a greatly enlarged perspective
vi ew of awporswmal of a scanni ng carriage showi ng the repl aceaishz134nk
containers of the present invention positioned in a receiving station that
provides fluid communi cati on between the replaceabl e ink containers and one
or nore printhead. FIG 4 is a side plan view of a portion of the scanning
carriage. FIG 5 illustrates in isolation a receiving station for receiving
one or nore replaceable ink containers-Bf the present invention. FIG 6 is
a bottomview of a three-color replaceable ink container of the present

i nventi on shown iRIGi 2d adchematickéftesentaticn of thpanlg@ecihiingesyste@whofn m HGngl e

col or repl aceabl e ink container of the present invention. FIG 8 is a
cross-sectiofnal view taken along line 8-8 of FIG 3, illustrating in
further detail thaG| Bls £864tB ARFged pOEHE Gy bIEpdrBGESNIcinnRRr datriafe
containing the sealing material and a _sealing. surface on the recelving
station. FI cghogingdhereplagrable dfkqonigingrs Oﬂhé\l?/,fes“éﬁg HVeRien pesitianesd g 15ERViRHow ng
the sealifg gi{chAGEplotide HAYEIRMnidMisdbehit@n 'tli%‘fegﬁél@éb?é A Eontdief2 and@nd 15 a
greatly enl arged cross-sectional view of FIG but show ng the sealing
mat eri al di sposedpitbesden seal ing surface and the ink container. FIG 10 b
is a sectional vi [ : o ﬁg{% L0 FIG 10a. FIG 11
is a graphical re‘ﬁ%@%ﬁ?%?@ﬁg@"?"Jafa@g‘g‘f”u}%g)‘h%%r ce \gggk‘ger sus defect size
for the seal foridG. beilwermies tihdsdamhiangegving atgorafia beving lone ontairqier Wit h
the sealing erjal .di sposed ttbhhere Fet V\%en. DETADLED DESCRI PTI ON OF THE
PREFERRED EMSERAf Gepi@inerg of the BrepemLINetiph-y o i ew of one exenpl ary

enbodi nemy of a WIGNE Wbl wEw d0a thede@eldr YdplabeableSniC aviiined peihc pilckeat

i ncludes at | east aone repl aceable ink container 12 that

Invention shown in isolation.

FIG. 7 is a perspective view of a single color replaceable ink container of the
present invention.

FIG. 8 is a cross-sectional view taken along line 8-8 of FIG. 3, illustrating in

15  further detail the ink container, comprising the reservoir portion containing the sealing
material and a sealing surface on the receiving station.

FIG. 9 is a cross-sectional view, similar to FIG. 8 but showing the sealing surface
in engagement with the ink container.

FIG. 10 a is a greatly enlarged cross-sectional view of FIG. 8 but showing the

20  sealing material disposed between sealing surface and the ink container.

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

FIG. 11 is a graphical representation 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.

25 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

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 replaceable ink container 12 that
is installed in a receiving station 14. With the replaceable ink container 12 properly

30 installed into the receiving station 14, ink is provided from the replaceable ink container



is installed in a receiving station 14. Wth the repl aceabl e i nk contai ner
12 properly installed into the receiving station 14, ink is provided from

t he repl aweaklgsésnk containerl2 to at | east one ink jet pPCEtuseatk406. The
ink jet printhead 16 includes a small ink reservoir and an ink ejection
portion that is responsive to activation signals froma printer portion 18
to deposit ink on print nedia. As ink is ejected fromthe printhead 16, the
printhead 16 is replenished with ink fromthe ink container 12. In an
illustrative enbodi ment, the replaceabte ink container 12, the receiving
station 14, and the inkjet printhead 16 are each part of a scanning print
carriage 20 thtatilsastoneeidk jet [peittheed 160 Ehepnk jet prighi¢ad 1B2in¢lodea@csorflinks h
printing. AIternati%eI thﬁ inkgj%%ﬂfrinthea 12 %s fiquﬁand t.he print
media is movEF PRSP ARENSHCHIHROP I IO RREGTHE FER PSR T RGO P RE™SE i nt er
portion 18 i gslistlEsStoadeiBti iak bh pintimddid, eaeinkiinge@ed fbmMeepntizad 16sther i nt
media 22 is stepped through the print zone, the scanning carriage noves the

print head 16Pudhead ¢/ repbenished With ik fppdheiniooontames s i nter portion 18

sel ectively activigtgsinhf@ry sfibdagad, ife tplad@BRShEk cbitin@ DihdWecdiflE 8 22 tO
t hereby acconplish printing. The scanning carriage 20 is noved through the
print zone osiatienddzamdithegniristimintieatri 6 apeach pithefiasernsing psint aeiege ihaids on whi ch
Scan axi s, ATSAL R €k pbIRRIAS, I koA AT AiGHEeR, BRNfesa frouan @
posi ti oni hg prirehesd A s figpdead Hiequiet @edia isrmewdd ipast the, priathead & tosadecammdish
mechani sm (not _.sho .S used t.Q.s the.print nmedia 22. 1hr e print
zone as the gggﬂﬁiﬁggggﬁ?ﬁgggnégHF%E%%%EQQEF%%BH{%%k§§éﬁmggﬁgggglégtrica!
signal s a0 e phifvthétied 22 Gs tldgped cthrvnEN theCant izage tR0sdaning ehreiegd meves thet i vat i ng
the printhead, 16 ans of an elegctrjcal |jink such as a ribbon cable 28.
A et hod. andPAR A6 GIAIE (R T aoHSHb RS | P tih GOt |F AKOBHY ATHEES 22 i nt o
Ui i o and o Tk o "o I o L6, The
f1uidic interconnBe peomniag (cawiasea2Q dpmoyedthrpysh (iptINing Zohe OR SHFHERBS| e | nk

contai ner 12&1%?13&?{;}]( i 'i&ﬁld!es\éa %%&W_Iqﬁ 26 tgﬁ i R %c@ﬁﬁi@g'igarﬁ'&e hekliRsqyi ding a

source of in e printhea ectrical interconnection allows
i nf or mat il®n the strenipa sadaze?dtmmmyesthtongh 2 ssph axis ab pesitiankngaueanainashown) iand t he
printer port ius%ﬁ for precisely positioning the scanning carriage 20. In addition, a paper advance
mechanism (not shown) is used to step the print media 22 through the print zone as the
scanning carriage 20 is moved along the scan axis. Electrical signals are provided to the
scanning carriage 20 for selectively activating the printhead 16 by means of an electrical
20  link such as aribbon cable 28.

A method and apparatus is provided for inserting the ink container 12 into the
receiving station 14 such that the ink container 12 forms proper fluidic and electrical
interconnect with the printer portion 18. The fluidic interconnection allows a supply of
ink within the replaceable ink container 12 to be fluidically coupled to the printhead 16

25  for providing a source of ink to the printhead 16. The electrical interconnection allows
information to be passed between the replaceable ink container 12 and the printer 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 container 12

with printer portion 18 and operation status information such as the ink level information,

30  toname some examples.



18. Information passed between the replaceable ink container 12 and the
printer portion 18 can include information related to the conpatibility of
repl aceabWe oznésesont ai ner 12 with printer portion 18 and ®@p@rEsp/@iost at us

i nformation such as the ink level information, to nanme sone exanpl es. One
aspect of the present invention is a fluid interconnection technique that
reduces the | oss of water and other volatile i k conponents, and m ni m zes
air transfer into the ink delivery system This technique as will be

di scussed in nore detail with respect t&» FIGS. 8-11, nakes use of a sealing
material carried with the ink container to seal inperfections in a sealing
menber thereby |iOmng aapegetladshbe pfesantlirveintiopsis ianfluifh entenabnmedios tsehalqueghabat eri al

reduces the effec f cantam natjon sealing surfaces.to increase seal
Fobust ness. B5UE BrdhEingerbay pyaflie ResoingG R Bhuhles AT HERRT TV o
printing Sysinﬁfﬂh%: snﬁhma’z&@stexﬁl @hisZedhBiqle ad Wil bd dieshssed e rrkd detail with

. ' VeLy: AU , .
il 111 ed. {597 GdtEe 61 b TeRGHE OB S HAT SO SEPdRP £ AT o i n
cont ai ner 5 12¢e,Tifet bR in Rrskdinb REnDYShEMByUtnitiAE losdsiS otaliRs B thefnRr TROr tion 18
and the ink container 12, which is configured to be received by the printer
portion 18. Sabngmpiatial redyesstthoefferBof] aentamimation ¢eseplifg swrfagsp foinerease seed and a
controller 2 " he i nk i .  f y printer
porti on 1, - Seedfehl B et lint O] AL, B AREe il R EAMENBERIE P the
i nk cont ai neim@ednd the printer portion 18. The fluidic coupling allows

ink stored withi . nk. container 12 to be.praqvided. . i ead 16.
The el ectri cal cgﬂ%?ﬁdﬁaQWH§§8?‘>’8?%&?@8ﬁm?§%3§*%%¥§egﬁﬁéﬁgégﬁ%g%@
electricab stiwwads HXQ\# cmcﬁﬁ idsimpheddo dustriea kinkle peintheddnier cofiecido 4 he
printer portion 18. The exchange, of .informtjaon between the ink _contaner 12
and the prinéiggle ﬁPW%W“ﬂ§'ﬂge%§W@ﬁ§@P%$§W@ Jasludes B pgpter ppgt Hﬁﬁ?%r

portion 18 i gheGROBRkikE 82 Wiibh fR8nfigikedGoBE dcBiOsH WY inBiphinfehorfiédl B qBabl e i nk
contai ner 12 thereby achieving high print anllty ang reli1abl e operation of

the printingPeyetrmioro!8 mrdesche idiet erintherd g enofeller (i ntfih tedRkrol s the
transfer of k&ffgﬂéiffitr%' Qf%a??f %&@gﬁgﬁ & ipRh&F phAbA 118N ar Rlceffalt #R Ma@baceabl e

i nk cont ai ner ,
15  coupling is established between the ink container 12 and the printer portion 18. The

fluidic coupling allows ink stored within the ink container 12 to be provided to the

printhead 16. The electrical coupling allows information to be passed between an

electrical storage device 80 disposed on the ink container 12 and the printer portion 18.

The exchange of information between the ink container 12 and the printer portion 18 is to

20  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.

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

25  controller 29 confrols 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, the controller 29 controls the relative movement of the printhead 16 and print

media. The controller 29 performs additional functions such as controlling the transfer of

information between the printing system 10 and a host device such as a host computer

30  (notshown).



controller 29 controls the transfer of information between the printhead 16
and the controller 29 for activating the printhead to selectively deposit

i nk on prwotoziogdra. I n addition, d e controller 29 controlpsTiuse2/tabat i ve
novenent of the printhead 16 and print media. The controller 29 perforns
addi tional functions such as controlling the transfer of information
between the printing system 10 and a host device such as a host conputer
(not shown).FIG 3 is a perspective view of a portion of the scanning
carriage 20 showi ng a pair of replaceabbe ink containers 12 properly
installed in the receiving station 14. An inkjet printhead 16 is in fluid
comuni cati on w tFQG Bes & pagpectivegicst af d pjmiciﬂofthmscamqi@(@rriﬂgaﬂg slemmgjzi ment ,

the inkjet printing system 10, i ncl uydes t.ri i nk cont |ner nt ai ni ng
t hree separ aP¥! Pﬁﬁ?&éﬁ%@ﬂ%ﬂt@e&@oﬂ@%ﬁkﬂs@glﬁ% 1 e Fece e %0?1&4 ingl e
ink color. I ke h:pﬁntﬁéﬁdoﬂi et fluid REminkhicLidh OFith i 6@ figtioncNt & &S cyan,
magenta, and yellow inks, and the single color ink container contains black

ink for accofpHPRy Fgbediment.he W%Pﬂ‘i‘ﬂnﬁﬁéjﬂenT HE edistes & S34918 HKGONEHIE ai ner s

12 can bes pa&éﬂtélﬁlﬁgﬁgeedgeﬁa&aé%mdoyo@ shdCPRERIdNnE SRdindr faamalhﬂag @QingRkin€0! Ors or
more than three ink colors if nore are required. For exanple, in the case

of high fi dereley Ipthisanibediment; g tréprlpryniseortager eRofains cpAnpmegaRideandSeloY o
acconpl i sh p tahﬁ'gie gﬂm@aﬁ@g& g{aynepsﬁms A inld B 5cckabms%§1gq§]ar%m

print heads 1b, "one rinting
pri nt heads lﬁruitmg ;)’Fhentepla@abiyamg ccmmyerst B® eamdbeymrtitirwpd differeatly o fscbrltandl cally

coupled to t el tion 14, hIS ex l. enbod each of
the four pri &8& t}% 19‘111% @Préaqur@or%gﬁ&t@ %E)éfm%é f ot ulr%oIFglf ed inks

cont ai nedoi neidi't@:ler, @pihaceRf dighrideli® I’p)hﬂﬂlrigeﬁ@queﬂ’cbuﬁx ot xlnereQ:ySR)ﬂs aréragdns a,
yel I ow and bl ack printheads 16 are each coupled to their corresponding
cyan, magent accopplishqintingy bl ack i nk supplies, respectively. O her

configurations vwmlcﬁ é@&ﬁla&sﬁn&ﬁxﬂeﬁy\%mﬁkﬂdjdﬂﬁoﬂﬁ@&ﬁtﬂemmé B8R pridfitRadh 60
possi bl e. For exanpl e rintheads 16 can be configured to print nore

t han one ink fqmn@tﬂngds;}acisrl@@@rrd tpreparintheafolf fgprinies pyanrineselg a16ydlgved™s ow a
ol CoAg AR BB oty & avitltpl st o Socone
group of 15 nkofithe idue privthedde iscfhtidi¢ally wouphesl t joneg of the Gup coldmd irfk sontained in

the replaceable ink containers. Thus, the cyan, magenta, yellow and black printheads 16

are each coupled to their corresponding cyan, magenta, yellow and black ink supplies,

respectively. Other configurations which make use of fewer printheads than four are also

possible. For example, the printheads 16 can be configured to print more than one ink

20  color by properly partitioning the printhead 16 to allow a first ink color to be provided to
a first group of ink nozzles and a second ink color to be provided to a second group of
ink nozzles, with the second group of ink nozzles different from the first group. In this
manner, a single printhead 16 can be used to print more than one ink color allowing
fewer than four printheads 16 to accomplish four-color printing.

25 In another exemplary embodiment, four printheads each with a printhead can be
employed, with four replaceable ink containers, and with each cartridge fluidically
coupled to one of the four colored inks contained in the replaceable ink containers. Thus,
for this alternate embodiment, the cyan, magenta, yellow and black printheads are each

coupled to their corresponding cyan, magenta, yellow and black ink supplies,

30  respectively.



manner, a single printhead 16 can be used to print nore than one ink col or
allowi ng fewer than four printheads 16 to acconplish four-color printing.

| n anot hewoazmsssBary enbodi nent, four printheads each w tirCa/ysot/mtshead can
be enpl oyed, with four replaceable ink containers, and with each cartridge
fluidically coupled to one of the four colored inks contained in the

repl aceabl e i nk containers. Thus, for this alternate enbodi nent, the cyan,
magent a, yellow and bl ack printheads are each coupled to their
correspondi ng cyan, magenta, yellow and’bl ack ink suppli es,
respectively. The scanning carriage portion 20 shown in FIG 3 is shown
fluidically coupl Bt ssomamgshmiggeepopion2f kieerch i 16 .Gy is showml fluddicajly cepbed tof t he

repl aceabl e i nk .containers 12 include latch f.or secur.i,ng,the

Febl aceabi o hieeE St AAdD Ty O, dHpE o PRES PR o BN R DR |, g
station 14 i rtdhlse for ekcaingate pplacabledil cintidetl 2 so the s&kivhly sktiys 182 Thhat
interact with correspondj ng keyjng, features, t sho on.the. repl aceabl e
i nk_cont ai neFe_C‘il’él.ng?*ﬁ Orkg‘{/inﬁbﬂ Pé%ffgq %fgbofﬁ?%m&ﬁ‘gesraeﬁ \é\gl)ée%?%ﬂ}ahwteé%ﬁt ai ner
12 interagt with bor?e!@?orfﬂﬁ%%eﬁgg RBtutel frof §ERhYbile SdpRikdOR ididcdnRineNBUMEe t hat the
repl aceable ink container 1 1s conpatible with the receiving station 14.

FIG 4 is a k¢virg fstangs V9 enthsfrenlarsabie ik spiiginealriptarget W the kpysAS arBon i n
FIG 2. The Rk O Gaa i ' & (121l B SR AIHRE 12
Shown pr oper [0 bk PEfE 1 BAGreRRl e A e ORk Lok 18 ) DR IS
est abl i shi ngreceiving stegmidni cat i on bet ween the repl aceabl e i nk contai ner 12
and the printhea 4 -The .repl ac l.e ink.c i : i reservoir
portion 34 for cglill'gﬂjgﬁﬁ? %gld% 3n81re%ﬁ.grthee gﬁﬁé‘ﬁ 5 Ctg%r%ggg‘%m%%é %%hﬁt gl%rz'ef erred
enbodi nent, Thesdiding Glrdage pefib@a2e mbludesitikink omitainerd R si@vihgepdarlyrissells@épar at e
i nk contai nnent reservoirs, each caontaini. ink.of adfferent color. In
this preferr8 g??b‘i?&‘?l}’f%tsta?‘ﬁ’e?%othgﬁlﬁ'r Wﬁl&ﬂr@ ﬁ%lgacﬁ’wlﬁnﬁﬁtl%m?eﬁe ®12 is a
singl e ink repetsbieiniddbniatier LOME &epriBeddls. of a single color. In the
preferred enbodi nent, the reservoir 34 has a capillary storage nenber 92
(FIGS. 8-9) di spoSiscreplaesalp ik cprigings b inehilsp %Féﬁr&g@pm fog goniainige por ous
menber havi ngnSyff i logitinGaild e YrekRed EhBddindiRKnd Bi-RN R Y& Mcedotkink €akage
fromthe reservoir 35}

15  container 12 has three separate ink containment reservoirs, each containing ink of a

different color. In this preferred embodiment the monochrome replaceable ink container

12 is a single ink reservoir 34 for containing ink of a single color.
In the preferred embodiment, the reservoir 34 has a capillary storage member 92
(FIGS. 8-9) disposed therein. The capillary storage member 92 is a porous member
20  having sufficient capillarity to retain ink to prevent ink leakage from the reservoir 34
during insertion and removal of the ink container 12 from the printing system 10. This
capillary force is sufficiently great to prevent ink leakage from the ink reservoir 34 over a
wide variety of environmental conditions such as temperature and pressure changes. In
addition, the capillarity of the capillary member is sufficient to retain ink within the ink
25  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
10991407 filed on October 29, 1999, serial number 09/430,400, assigned to the assignee



during insertion and renoval of the ink container 12 fromthe printing
system 10. This capillary force is sufficiently great to prevent ink

| eakage fwormnsss3i nk reservoir 34 over a wide variety of eariusonmant al
conditions such as tenperature and pressure changes. In addition, the
capillarity of the capillary nmenber is sufficient to retain ink within the
ink reservoir 34 for all orientations of the ink reservoir as well as a
reasonabl e anount of shock and vibration the ink contai ner nay experience
during normal handling. The preferred c&pillary storage nenber is a network
of heat bonded pol yner fibers described in US Patent Application entitled
"I nk Reser voobf thé presanh irvaikjoe tandPincotpevated Attemrhyagfethock eOthe09Ps 40 Cagfilldred on
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the printhead.16. ln,thi.s nner, A he printhead .16 |s r ished wth ink
provided by (e frapt bt BiEPRRPRR S SPSPR PR SR i plaliel B ol S0eadl ' 6 s
pref erablg ans. upshiafdinmg, thoprinhepéd 16 Batplansheddih ikvwaswdded bynhcreplbeablak

contai ner 12 and downwardly to the inkjet printhead 16. The fluid

i nt er connect MSE°MANLHgwn greatly sinplified in FIG 4. In the preferred

enbodi ment, the fiw GuidNh@FGRRBESE iSPretetab® BRMbdtAldthgt MRtpiR thamextéfas of f set
in the positioning of the printheads 16 along the scan axis, thereby

t b
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interconnect 36 extends Into the reservolr to conpress the capillary
menber, fher 8y Hisrooiurgt 36 riegiomifold fhaicaléwselir offfitlih ghd pysitidjracednthet he
fluid inter CSr%ﬁe%tds ?g alngh\lhé scan axis, thereby allowing the printhead 16 to be placed offset

from the corresponding replaceable ink container 12. In the preferred embodiment, the

fluid interconnect 36 extends into the reservoir 34 to compress the capillary member,
thereby forming a region of increased capillarity adjacent the fluid interconnect 36. This
20  region of increased capillarity tends to draw ink toward the fluid interconnect 36, thereby
allowing ink to flow through the fluid interconnect 36 to the printhead 16. The ink
container 12 is properly positioned within the receiving station 14 such that proper
compression of the capillary member is accomplished when the ink container 12 is
inserted into the receiving station. Proper compression of the capillary member estab-

25  lishes areliable flow of ink from the ink container 12 to the printhead 16.
The replaceable ink container 12 further includes a guide feature 40, an
engagement feature 42, a handle 44 and a latch feature 30 that allow the ink container 12
to be inserted into the receiving station 14 to achieve reliable fluid interconnection with
the printhead 16 as well as form reliable electrical interconnection between the

30 replaceable ink container 12 and the scanning catriage 20.



region of increased capillarity tends to draw ink toward the fluid

i nterconnect 36, thereby allowing ink to flow through the fluid

i nt er conn®ot0288680 t he printhead 16. The ink contai ner 12PCI/Uysonpsnd y
positioned within the receiving station 14 such that proper conpression of
the capillary nmenber is acconplished when the ink container 12 is inserted
into the receiving station. Proper conpression of the capillary nenber
establishes a reliable flow of ink fromthe ink container 12 to the
printhead 16. The repl aceabl e ink conta$-ner 12 further includes a guide
feature 40, an engagenent feature 42, a handle 44 and a latch feature 30
that allow the ink t698teiphey ethBodirferbehd fR6EVih@slationt1a ihdigies @ @aidy raigiest at i on
14 to achieve reliable fluid interconnection with the printhggggggéas wel |

as form rel i @bregagpet feade 48mndr 2 Fithe B1REBE fRBEH SPhe e gt i nk

contai ner 12.a8d.k0&iR SRNRRY i SdabReet 2Bt ud HlashExpRaBkneddasdierent , the
receiving station 14 includes a gurde rail 46, an engagenent feature 48 and
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i nk cont ai neassdcatéds whthl thy replseatlednk mowaitdreengegeei the rggagemtntofeatiie, 43 he
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the engagemefitoFai%t ¥ %Wge‘éeé‘g%f; AR ?Cf‘]r”i’%g fﬁpgtc@%v?rnagfg%(%né% ?nélﬁo 14°

secuL ing a ffepRteaBRUnOCoaiheead iﬁ@ gme&’ﬁdai\@ﬂg dtitdnriepl Be aalbb@tdimek 12 dnthan ner 12
to the receiving station 14. The ink container is.then pressed downward
to conpress BresEd (oM AL cAYPIF S AR IS B asReIRerROe éﬁaWCEarﬁerbt‘Tﬁ‘@PtL%’i‘?g‘?l‘(}P%g

station 1¢ ughddn @ kil §Mat@NERIQIRAL fehiBARL IO Bsopfdted SHACH tREiviMg tstatibh €4
receiving station 14 engages a hook feature 54 associated wth the |atch

menber 30 t oergegsrachogk Fatke hepsasiatadrveifly the dptchriaengfrer Bt sepiiee @ bprkaANASF 12 to
t he receivi ng?i?%éﬂf%@g%%kcﬁn&nﬁﬁﬂﬁth%&%ﬁ% Resspective view of the ink

receiving sta own I n 1solation. e receiving station 14 shown in
FIG 5 includes aFlfboishr 6o fzsspediGe fviaw pethei ivk mepeiningi stdtion dvt showerin 12

cont a1 110, =3RS Skt SRy N1 40t ST L ke S A RE Y 0T
pr ef er r eds enhoeliiag ah,ink betdiien ae kogaRinaysitbe hkweloyasd a ti-epbabgadf for i nk
contai ner 12receiving an ink container having three separate ink colors contained therein. In this
preferred embodiment, the monochrome bay 56 receives a replaceable ink container 12
containing black ink, and the tri-color bay receives a replaceable ink container 12
containing cyan, magenta, and yellow inks, each partitioned into a separate reservoir
20  within the ink container 12. The receiving station 14 as well as the replaceable ink con-
tainer 12 can have other arrangements of bays 56 and 58 for receiving ink containers
containing different numbers of distinct inks contained therein. In addition, the number
of receiving bays 56 and 58 for the receiving station 14 can be fewer or greater than two.
For example, a receiving station 14 can have four separate bays for receiving four
25  separate monochrome ink containers 12 with each ink container containing a separate ink
color to accomplish four-color printing.
Each bay 56 and 58 of the receiving station 14 includes an aperture 60 for
receiving each of the upright fluid interconnects 36 that extend there through. The fluid
interconnect 36 is a fluid inlet for ink to exit a corresponding fluid outlet associated with

30 the ink container 12. An electrical interconnect 62 is also included in each receiving bay



containing black ink, and the tri-color bay receives a replaceable ink
container 12 containing cyan, magenta, and yellow i nks, each partitioned
into a sewarawgseseservoir within the ink container 12. Th@CTASe2/vi4ng
station 14 as well as the replaceable ink con tainer 12 can have ot her
arrangenments of bays 56 and 58 for receiving ink containers containing

di fferent nunbers of distinct inks contained therein. In addition, the
nunber of receiving bays 56 and 58 for the receiving station 14 can be
fewer or greater than two. For exanpl e;l0a receiving station 14 can have
four separate bays for receiving four separate nonochrone ink containers 12
wi th each i nké6 ewifiBailheclecoenl atanéongechoZippgnden b plurality af@leoirictlgortautsiplln sh

four-col or printinhg., Each b 56, and .58 of e receiving station.14
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fluid inlet for ink to exit corresponding fluid outlet associated with
the ink cont fiegegespond: ﬁm%ng???ﬁﬁPg§ﬁ¥Eﬂ onnect 62 is also included in
each recekVvi ng baypGeaiindation 12 siRIvBGh FigCHlk sinfMiBECAAMBEnP ot tielatides a
plurality of electrical contacts 64. In the preferred enbodi nent, the

el ectrical cénsthidistemamgeeicdoar sepial deiddniercomest 4 exisphsitnarabeadirreiwet ri cal
contacts wit o pg S)R%'fde' ﬂ@&i@'&@h@%%&% RPAGHBOHS ahd tnCOMeBIcRGhg 12 1 NLO
ndi n ay of there

the correspo elving station 14. The recelving s%ation 14
shown i n Fi gp8ntheaddbnpThiefflustic iatectodumst3 his shavmonmubed deitdil infFigshd 9f 10aiadd
interconnectlﬁﬁ. A separate fluid interconnect 36 extends through each
aperture 60 to provide fluidic coupling between the ink container 12 and

t he corregpondi ngFIay. i6nis ebatofbview e o thteedblor raplaetablzninke contdiberi B sfhthen i n
nore detail in Figs. 8, 9, 10a and b. FIG, .6 js a.botto iew of a

t hr ee- col or P’é’ﬁqnég’(‘é%{ﬁlloﬁ shayy 1R &9 H%}&féepé?ceﬁb}%‘ F‘E’éaél?ﬁrtl# H\%’ﬁ?si PRI own i n

i solation. Thgwhel peReiLoiidbkall Rfabme: fdfirdst). RS plefBddd enttodiehyar dl y
projecting guide rail engagenent features 40. In the preferred enbodi nent,

each of t hes&guplateseaptide aghgesnerment deape 0 sytead (gt et diteion a
di rection or LARYERAI o Wbk SdMo §f ME rdfactibld R doRRINBC BRADNRe IRk GRGE al ner

12. The engagenent featufes 42 extend outwardly froma front surface or
| eadi ng @8 ge feafuresH@ ekiakd ebwardlydwm d7fpont surface or leading edge of the ink container 72.

The engagement features 42 are disposed on either side of an electrical interface 74 and
are disposed toward a bottom surface 76 of the replaceable ink container 12. The electri-
cal interface 74, shown in Fig 7, includes a plurality of electrical contacts 78, with each
of the electrical contacts 78 electrically connected to an electrical storage device 80.

20 Once the ink container 12 is installed into the printing system 10 and fluidically
coupled to the printhead by way of fluid interconnect 36, the capillary storage member 92
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

25  printhead 16 should be sufficient to overcome the capillary force retaining ink within the
capillary member 92, 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 from the ink container 12 to the printhead 16. The

30  gauge pressure in the printhead 16 will generally depend on the rate of ink ejection from



The engagenent features 42 are disposed on either side of an electrical
interface 74 and are di sposed toward a bottom surface 76 of the repl aceabl e
i nk cont awpar/083831 The el ectri cal interface 74, shown in PCg/UR02/123¢4 udes a
plurality of electrical contacts 78, with each 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
coupled to the printhead by way of fluid interconnect 36, the capillary
storage nenber 92 should allow ink to fllew fromthe ink container 12 to the
i nkj et printhead 16. As the printhead 16 ejects ink, a negative gauge
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depend on the particular printhead used in the system As the backpressure
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inches of water, and print quality issues arise at a backpressure of about 12 inches of
water.
FIG. 7 is a perspective view of a monochrome or single color replaceable ink
container 12 of the present invention. The monochrome ink container 12 is similar to the
20  tri-color ink container 12 shown in FIG. 6 except that only a single ink color is container
therein instead of three separate ink colors contained within the tri-color ink container 12.
FIG. 8 is a cross-sectional view taken along line 8-8 of FIG. 4, illustrating in
further detail the ink container 12, comprising the reservoir portion or containment vessel
34, with the reservoir material 90 disposed therein. The ink container 12 is shown
25  positioned for connection with the fluid interconnect 36 on the ink container receiving
station 14 for illustrative purposes.
The ink container receiving 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

30 in fluid communication with each of the fluid interconnects 36 and 92. Once the ink



backpressure of about 19 inches of water, and print quality issues arise at
a backpressure of about 8 inches of water. For an exenplary color ink

pri nt headwowhiog¥s3t ypi cal ly has small er nozzles than a bl aekTiusk2/p4dht head,
deprim ng occurs at a backpressure about 30 inches of water, and print
quality issues arise at a backpressure of about 12 inches of water. FIG 7
is a perspective view of a nonochronme or single color replaceable ink
container 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 single ink color is container therein instead of three separate ink

col ors cont aicorednani 12Hs propérty inserted oltwthe ravkivingstatiom &4, ti2fluifF lir@rec@mned 34
cross-sectional vi.ew taken al line 8-8 of . FIG 4, {]lustrat.i,ng .i.n
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contai nment  veasehicalidn b¥weéh thd@k EQSiiey 02 AindThE Grintidhd 96) di sposed therein. The
ink container 12 is shown positioned for connection with the fluid

i nterconnect 36 ofl% ¥ GORIENELRCEYRB Sl & Wﬁgm&d_ai POFALIDE BT IOU8L r at i ve
purposes. s The,dui LCRMRWARh thRie¥itngr S0 3ha AR r@é’eix}iﬂ%:étb’fﬂﬁsmt hhefskating
interconnect "36 for establishing fluid coupling to the ink container 12 and
a fluid intesicehned$ tads fodimib staperpiicaiyglatiledild canenoperithgychias Watehwithin
correspondi ng. _prJ 6 | .Y i 4. | | i cation
W th oach of Henak FpaRe, rebePl ik eifedt UM HERefickeliod Mo MO 12" &
properly i nsetatiedl4. iheddifim, the ceiling stgicwmte6 temis lodprevdnecditagiichtibmoEhe mknect 36

extends into the, reservoi to conpress, the.capillary. nenber . and
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sealing structure %%tottgcﬁg gvi de a seal beiween the ink container 12 and the
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of volatile ioplrdxaARONEHufl SMEBSAST AR botbibdditd fdrer defkochiRsh @eNB4ling2 Once
the ink container 1 is properly installed into the receiving station 14. In

addi tion, thetrecse PAgnd theiel cordaimg 1o THe sead ispestablished by atsaating auifasa 98f t he
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In one exemplary embodiment, the sealing structure 96 is attached to the fluid

interconnect 36 so that once the ink container 12 is properly inserted into the receiving
station 14, the sealing structure 96 forms a seal between the sealing surface 100 on the
ink container 12 and the outer circumference of the fluid interconnect 36. In this manner,

20  exposure of ink to the atmosphere is greatly reduced, tending to limit the evaporation of
volatiles within the ink container 12.

FIG. 9 shows the ink container 12 properly inserted into the receiving station 14
such that ink flow between the ink container 12 and the fluid interconnect 36 is
established. The sealing structure 96 is shown engaged with the sealing surface 100 on

25  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 formed by opposing
surfaces on the sealing structure 96 that engage with the sealing 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

30  equalizing pressure within the reservoir 34 to allow the extraction of ink from the ink



is inserted into the receiving station 14, the sealing structure 96 engages
a sealing surface 98 proximate the fluid outlet 88 of the ink container to
form a sesb obesiseen the sealing structure 96 and the i nk ecmtisoneod?2. The
seal is established by a sealing surface 98 associated with the sealing
structure 96 engaging the sealing surface 100 associated with the ink
container 12. In one exenplary enbodi nent, the sealing structure 96 is
attached to the fluid interconnect 36 so that once the ink container 12 is
properly inserted into the receiving stBion 14, the sealing structure 96
forms a seal between the sealing surface 100 on the ink container 12 and

t he outer ci cotatheri@ndde obntt38as pileferathlyi fotneadcto indtogvaBBation of okstilamwitkin,

exposure of ink to.the atposphere.is eat reduc t endi t imt the
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fl ow between the ink container 12 and . the fluid i.nterconnect 36 is
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88 of the ink container 12 for limti nglthe evaporation of volatiles within
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96 that enga it et i ace 100 on the ink container 12 to form
a face seal ?ﬁ%ﬁ% Qgﬁggﬁ%ﬁ$%gggﬁ%%§éservoir 34 in the preferred enbodi nent
includes a vent 38hd salimnstaiciurs Yginpme ssammarniemhodimertids foomed viod resiigntt o al | ow
the extraction of. ink fromthe inkcontai 12.5.Th { 38 i ref.erably
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entry while providi ressure . equalization within the ink container 12 so
that ink can CB@pr@%F$g%&’€d“]? ?‘Z’J"Fﬁ“’teﬁi?ilsrfﬂseé% fné‘? the receiying Satign L4 5o e e up
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seal i ng strudeiticer 96 ik spriripg Keand the reqeiving siSPRLIA| o PIUCRNPEPAHIN; ¢k from
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aresilient
15  is described in co-pending application serial number 09/651,682, filed August 30, 2000,
LONG-LIFE SPRING-BACKED FLUID INTERCONNECT SEAL.

FIG. 10a is a greatly enlarged view of the sealing structure 96 in engagement

with the outer surface of the ink container 12 shown in FIG. 9. In one preferred

embodiment, the sealing surface 98 of the sealing structure 96 includes an annular groove

20 102 formed therein. The annular groove 102 is configured to retain a sealing material

104 provided by the ink container 12. In the preferred embodiment, the sealing material

104 provided by the ink container is an ink having suspended particles therein. As the

ink within the annular groove dries, the suspended particles come out of suspension and

solidify to seal any defects between the sealing surfaces 98 and 100. In an exemplary

25  embodiment, the sealing material is a pigmented ink having suspended carbon black

particles therein. Pigmented ink such as this exemplary pigmented ink is described in
detail in U.S. Patent No. 5, 085,698.

To encourage the sealing material to enter the annular groove 102, the sealing

surface 100 on the ink container 12 can be formed to be highly wettable. Surfaces that

30 are highly wettable tend to draw sealing material to the sealing surface 100.



material such as elastoneric structure such as Et hyl ene-Propyl ene-Di ene
nmononer/ butyl blend (EPDM buytyl). Alternatively, the sealing structure 96
i ncl udes wWOYPHBFBGL t hat conpressed as the ink container 12PC3/Usnyexded into
the receiving station 14 so that the spring urges the sealing structure 96
agai nst the ink container 12 to establish a seal between the ink container
12 and the receiving station 14 to prevent evaporation of volatiles within
the ink. An exenplary formof the sealing structure 96 with a spring is
described in co-pendi ng application seridal nunber 09/651, 682, filed August
30, 2000, LONG LI FE SPRI NG BACKED FLUI D | NTERCONNECT SEAL. FIG 10a is a
greatly enl apgegatnieBYWwaiout BRcigiRhll fogurss Sudle bdiEagilde dtcteRg 3geEDimaedia h t he
outer surface of the.ink container 12 shown in FIG 9. I:S]qcone preferred

enbodi ment, flivels EAaiRR 189 fawenlod B appiear swiice fe Mt thecrince beeThibf udes an
annul ar  gr 00¥&1id0dntRFRnl BRI RntaihBe1 23RNWSHRE tdHeRQMR ) Blrd Rtvieemf i gured to
retain a sealing material 104 provided by the ink container 12. In the
preferred embodi nBiet 10k ise cseserbicHen tekaneaeiosy linep 40 b fosipwdler ss9linglserticp R3
cont ai ner ¢i s i ' : i Cl t j i W t hin
t he annul gr 8?@83% ?ﬁé&sctag% %gggﬁg%gﬂla%g%%@t%e?? é@éefgxﬁb?d %Tgb%gftﬂr%gténsi on
and sol i di f y teanmaal gravy 1ekfosntdsvithit the saalingrarfzedSitngptanthé sebsg @8erahd 100.

In an exenpl nmbodi ment , the Li. terial . is a pignented.i havi ng
suspended canbbnTbratie i Eu el PR Sl sl RaR B G B <
exenpl ary pi gpaesdo seakddftsdies existhReg the etét adrtinhuin bf the sekiafueinde. Nefectd,

085, 698. To epcourage the seali terial. to_enter the annul ar groove 102,
the seal ing SUPE éeai%faaﬁmeﬁée P ooaoing SofShl CﬂbprP@Fm_glele}%ﬁé hi ghl y
wet t abl e.;oSukf @6 sl §ubte, 3F Sonbifiikivn ¥eiht 8l Surfab) By Qa8 Aith ReIARL er i al

to the sealing surface 100. Alternatively, various nechanical features such

as capil | ary meteriglctQdr the sedrbepecen dhrentealingnsuefage P Rrod Bistsgpligr sunfaeet WOdE aw i nk
to the annul gf swusface so that the surface between the sealing structure 96
and the ink container 1 are wetted to seal defects there between. FIG 10b
is a cross-secti oflG dlen gaphisslsreprieseetidrOshowing thi elpfecthsizesecadus perceniroff ace 98
of the sealing.,structure shown .partially,br a . ne. preferred
erbod ment . P P4 P BB B 8 Gl fp A R B Rbunee Rl Hip i 05 1o
retain the seahonghdmkearfital sealant for sealing defects of the present invention. The sealing

ability of a face seal such as shown in FIG. 10a between the sealing surface 98 and the

sealing surface 100 using pigmented ink as a sealant is represented by curve 106. The

sealing ability of the same face seal but without the use of the sealing material is

represented buy curve 108 shown in dashed lines. Without the use of the sealing material

20  no seal is formed when the defect is greater than 25 microns. In contrast, the use of

pigmented ink as a sealant allows a seal to be at least partially formed for defects less

than 125 microns. The crosshatched portion 110 between curves 106 and 108 represents

an ifnprovement in sealing using the technique of the present invention. Pigmented ink is

an effective sealant for surface seals such as face seals. The use of pigmented ink as a

25  sealing material tends to allow the system to be self-sealing and is especially effective for
defects that are of smaller size.

The present invention provides an improved seal for preventing the loss of

volatiles such as water from ink within the ink container and the entire ink delivery

system. This improved seal makes use of the unique properties of pigmented ink to seal

30  any imperfections at the seal surface. The improved seal of the present invention allows



104. Retaining sealing material 104 within the groove 102 ensures sealing
material 104 is present to seal defects that exist along the entire

cont i nuurnwofo2isw3seal surface. Defects along the seal surfPaectasomy4be t he
result of nolding defects that can produce irregularities in the seal
surface, or contam nation on the seal surface. By sealing defects with
sealing material 104 the seal between the sealing surface 98 and the
sealing surface 100 is inproved. FIG 11 is graphical representation

showi ng the defect size versus percent-16f sealing for the seal between the
ink container 12 and fluid interconnect 36 wwth and w thout the use of the
seal ant for theatal trgbechatlativtely indxperisive fface sahthenebyvtemdingin rediibethe eatallmgstabi [ i ty

of a face seal  such.as sho i.n .Fl 10a between the seal.ing.surface 98 and
Che seal i ng. SuF BORRau L, Ty it dinatite G Rb OB ERR D GHPEED  od by
curve 106. The réa@lelyng@spbisdriibryamdfreihb@bRasqiikacts demby bautingitd Fdute thbe use of
the sealing material is_represented buy curve 108 shown i ashed |ines.
W thout the 6t Bf StZ_Fné?§ Ge e REE st | Breliors Bateiae f _rl??éér? Mﬂ@ﬂ?stfﬁén def ect
i's greates t{RNNEIMdTBEMIRG -of b FFRAAS RBlem & fﬁﬁ?ﬂé%%l Afwdll &%@5@&1&9 bkihas a
sealant allows a seal to be at least ‘partially forned for defects |ess than
125 mi crons. pritfed @ragesshat ched portion 110 between curves 106 and 108
represents an irrphgl)vs!g&a o Usi t i gu sent

i nvention. Pignent ed i n f}dg@%ﬁ)ﬁe %ggf;[nl @ig&gseegpgﬁt%?%?ﬂ {s])uglfg%eetogggﬁﬂ{slgsuch as
face seal s. Taerisise iohrqyk gmemnbesthesnéf ths seal detriebm thenk epitaihert Enalsl the al | ow
the system t o, be. sChlicstR 1N And.d & GoneChall s KSathneof Qb defigct s t hat
are of smal | &°EP28 qnne'presen I nventi on provides "an |rrprove§ seal for
preventi ng t hAeidlseds inohe ikl delivdre sysencds vaedl. Vit exanfpley msinnikar waal hirangéhent i nk
container and the entire ink delivery system _Thi.s inprov seal kes use
of the uni quéa“ppf)dﬁ?‘{ :b%tg"e?f’f ﬁBi Wéd@ %19 ﬁ’ﬁ %‘Bgllmﬁli‘i%eﬁtpg‘g@%éﬁ? 8f%S at the
seal surfacegqraembiiRERMREVESE e B cdnfncp 2 38D Huild IMe0éined 33! ITdwstdlgg seal to
be a relatively inexpensive face seal ther ebai: tending to reduce the overall

costs of themgferinkofil wrgsertapyention eadp vsedrio seahdefectappsent indimwspldisevesn t he
present inveﬁfeiﬁuﬂﬁth%kl%%nﬁ&'éﬂhﬁhﬁéﬂc Ly 3gasy insertion and renovabl e

requirenents thereby tending to reduce the costs and size of the receiving
station. 1Finally, by preventing the loss of volatiles from



the ink, the reliability of the printing systemis inproved as well as the
quality of the printed i mages. The present invention has been di scussed

wi th respwotozingseshe use of sealing material to inprove thecTasoyizess of

t he seal between the ink container 12 and the receiving station 14. The
techni que of the present invention is suitable for sealing other fluid
seals in the ink delivery systemas well. For exanple, a simlar sea
arrangenent can be used between the printhead 16 and the fluid interconnect
36 as the seal arrangenent used betweerl6the ink container 12 and fluid

i nterconnect 36. The sealing nmaterial of the present invention can be used
to seal def edistiprcksretisin t he seal between the printhead 16 and the fluid
| nt erconnect ; 36, WLl 861 BlTEGaS: roliroal SRLAR SRR Sl R SOBLALNGE, for
provi di ng in%‘to ﬁl?ﬁkje? prl% i ng s%s¥gnﬁ e |n%?e§):ﬁ1%ﬁ% ﬁg’systen1
havi ng a r ecaikje pdntiigalystan hiving 4 eceiving RGtidher Fepiviagakdleplatdakledaknt ai ner, the
receiving statiqgn having a fluid inlet_and a s aI2£g$struct re, the

repl aceabl e PHRERBPETHENDESHHPT Big 2 Tid BUGAYGR FootBE FHCRESA% | ui d out | et
and a seali ngphidédbiciak Bs@XhdRbRp#HAE:f | uid outlet; and a sealing material
contained wthin the reservoir qu wetting the sealing surface to sea

def ects between thEsyueir fofing a fuié autleh and hicalinggurtage wexipetehefluid  The

repl aceabl e pnci.coptainer of claim1 wherein the sealing material contains
pi gnent particle€s. 3. The replaceable ink container of claim1 wherein the
seal ing material zsmling matedalrchuningd within teereservaasior wettifp therseglingceabl e i nk
container of claimJl further. in di i SRe D T repl aceabl e i nk
cont ai ner of Slgkaglé%sfalv#lgerc gﬁoﬁweﬁ%{h;éesesagﬁaggﬁmg&gg%{%?Eésahgga%ué:n ?'ty of ink. 6.
The repl aceabl e i nk container of claim1l wherein the sealing surface is

by nigured tg be ful L bRtah itk RktRPofa st T whdiah ol Sabnatifh Soffdigce S Vet
pigment particles.
3. The replaceable ink container of claim 1 wherein the sealing material contains

15  carbon black particles.

4. The replaceable ink container of claim 1 further including a dispersant.

5. The replaceable ink container of claim 1 wherein the reservoir contains a

20  quantity of ink.

6. The replaceable ink container of claim 1 wherein the sealing surface is
configured to be sufficiently wettable such that the sealing surface is wet by the
sealing material.
25
7. A method for forming a seal between a replaceable ink container and a sealing
structure, the method comprising:
wetting a sealing surface on the replaceable ink container with a sealing

material contained within the replaceable ink container; and



sealing material. 7. A nethod for form ng a seal between a repl aceable ink
contai ner and a sealing structure, the nethod conprising: wetting a sealing
surface owotoesssepl aceabl e i nk container with a seal i ng necenisat/1@ent ai ned
wi thin the repl aceabl e i nk contai ner; andengagi ng the sealing surface with
a sealing structure whereby the sealing material is disposed there between
for sealing defects. 8 The nethod of claim7 wherein the sealing materi al
is an ink contained within the replaceable ink container. 9. The nethod of
claim 7 wherein the engaging the sealinlf-surface with a sealing structure
includes solidifying the sealing material so that solid particles fall out
of suspensi on. 10engAgingjeaedmllserficakvitharsedingatrudtare whemby thiersgalingk t o an

inkjet printing syste e inkjet printing.system having a receiving
station for P@g%az§ﬁﬁg%ﬁégngfﬁ%%ﬁﬁ&éwaﬁﬁc@§ﬁ¥ainer, the receiving station
having a flugd i nired mamed af @&al 7 Wikersih fHeGkaling madiRl sephaceahied witincont ai ner
conprising: a storage reservoir having a capillary storage materi al

di sposed t heH&iTRPIpSRDIE BHEHORIPHG: i nk, the storage reservoir defining a fluid
outlet ang a sealing surface proximate the fluid outlet; and an ink
retained within the capillary storage material, the ink having particles
suspended t h8r ei nThe methpepf qlaim Twharein fhgicngagine thhecabessuriage with # seading o seal

defect's bet wegih (& RRRAL LHFHE HRSENRANtAAIE QA SEAUGH i But b1 The

repl aceabl e i alner o erein the ink contal ns pignent
particl es susypokéoh t herein. 12. The repl aceabl e i nk container of claim10
wherein the ink contains carbon black particles. 13. The repl aceabl e i nk
contai ner of claim10 wherein the ink further includes a dispersant.14. The
repl aceahbe i10k cantpgindceable afk cwhialngt HO prokiiing itk toud isiged pringngsysfemd the

inkjet printing system having a receiving station for receiving the replaceable ink
container, the receiving station having a fluid inlet and a sealing structure, the
replaceable ink container comprising:
a storage reservoir having a capillary storage material disposed therein for
15 retaining ink, the storage reservoir defining a fluid outlet and a sealing surface
proximate the fluid outlet; and
an ink retained within the capillary storage material, the ink having particles
suspended therein, the ink for solidifying on the sealing surface to seal defects
between the sealing surface and the sealing structure.
20
11.  The replaceable ink container of claim 10 wherein the ink contains pigment

particles suspended therein.

12.  The replaceable ink container of claim 10 wherein the ink contains carbon

25  black particles.

13.  The replaceable ink container of claim 10 wherein the ink further includes a

dispersant.



proximate the fluid outlet is configured to be wetted by the ink stored
within the ink container. 15. The repl aceable ink container of claim10
wherei n twe 03esdesng surface is configured for enhanced wetrCahisb/iz406uch
that the sealing surface is wet by the sealing material. 16. A replaceable
printing conponent for an inkjet printing systemconfigured for receiving
the repl aceable printing conponent, the inkjet printing system having a
fluid inlet and a sealing structure, the replaceable printing conponent
conprising: a sealing surface configureld-for engaging a correspondi ng
sealing structure on the inkjet printing system and wherein the sealing
surface i s cddfi glihedpeceableatk eeatlinengf dietelli vellerdim tie seming stifee seal i ng

At T T N

repl aceabl e poitihédng conponent is a replaceable ink container. 18. The
repl aceabl e printing conponent of claim 16 wherein the replaceable printing
conponent is a replaceable printhead. 19. The repl aceable printing

conponent 5of 16| ai Mhe@pMhALRIIk SRided 8f dRIEI0 vHlerdif tHelseBPk@ghck K. 20. The
repl aceabl e printing conponent of claim 16 the sealing surface engages the
seal i ng st r ucprfigaregrior gphancad preitabylity pudhilpt esedingsurigcginivet by desesealing |

material.

16.  Areplaceable printing component for an inkjet printing system configured for
10  receiving the replaceable printing component, the inkjet printing system having a
fluid inlet and a sealing structure, the replaceable printing component comprising:
a sealing surface configured for engaging a corresponding sealing structure on
the inkjet printing system; and
wherein the sealing surface is configured so that sealing material that wets the

15  sealing surface seals defects between the sealing surface and the sealing structure.

17.  The replaceable printing component of claim 16 wherein the replaceable

printing component is a replaceable ink container.

20 18.  The replaceable printing component of claim 16 wherein the replaceable

printing component is a replaceable printhead.

19.  The replaceable printing component of claim 16 wherein sealing material is
pigmented ink.

25
20.  The replaceable printing component of claim 16 the sealing surface engages

the sealing structure on the inkjet printing system to form a face seal.



