, €3eg&g" " #$4%* &6@T&X 1IWD 01/32431 5 | NK RESERVO R FOR AN | NKJET PRI NTER
' BACKGROUND OF THE | NVENTI ON PCT/ US00/ 29568 12 April 2D04 10 The present
dnvention relates to ink containers for providing ink to inkjet printers.
" More specifically, the present invention relates to ink containers that
make use of a network of heat bonded fibers for retaini n and providing the
control | ed W83k of ink fromthe ink container. I|nkjPeF ‘WZT’ng
frequently make use of an inkjet printhead nounted V\thzhlAﬁ 4 780 'tarrl age
that is noved back and forth across piint nedia, such as paper. As the
printhead is noved across the print nedia, a control systemactivates the
printhead to deposit or eject ink droplets onto the print nedia to form
imges and text. Ink is provided to the printhead by a supply of ink that
is either carried by the carriage or nounted to the printing systemnot to
nove W th tshe carri age. IMORESERVOIR RORSAeN INICIBT RRINTERK supply is not carried
with the carriage, the ink supply can be in continuous fluid conmunication
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 poBAGKGROUND QE THEINVENEION,r oxi mate to a filling
station that facilitates connection of the printhead to the ink supply. 25
For the case where the ink sup is carrie riage, ink supply

2
may be intH¥gral withRPERE "ﬁF’?tﬁf‘f‘?@ gt 'W&?@Wgﬂ“fﬂéj'“g |‘?‘€£Jf)tr| nt head and i nk
supply is replpamesl Mbrespetifidally, the prefeatimieion refiles @rinkaxbataindrythat ke | nk supply can
ori nthead. Forihanesiksiifs Sadfthels of R A BRWSERBE | LOT 00 o e
I nk supply i s releg ik fomitherinkesiarest ed, and the 30 printhead is replaced at
the end of print hQMetbﬂ:Jt@sfrﬁ@éﬂﬁfﬂik@ﬁs%o%1%@{{%&%@&&&1%y is located

within the rlntlng‘as ste Is critical at the ink supply provide a
reliable sh‘gplc's'f"%ﬂe Hkmesd pagloand fprheagross pring mpdia, guch as paper\ 5 180/ 35431
PCT/ US00/ 2956 §ridtRead\3 roked 261064 the rint editl diconitroiystei dofivares tie rgntliemidot 0 t he i nkj et

printhead, the ink supply frequeptly 5 proyides add O . functions within
the printing é’ﬁ‘é’fé‘?ﬁeﬁgd}?ﬁmgémﬂéf’R‘fﬁ'%{%f"ﬁ‘gatg oﬁ'ga'éﬂgfveé%reglgﬂsre frequently
referred to agrozidibto ke prisised tey,a supplytof ink thitds dithdc canigdbly he aardage ok j et pri nt head.
Thi's negative "ﬁmﬁﬁgfhgﬁ é F}gnﬁd{(of,;,&,wmth§% t a head pressure

associated wt a value that is |lower than the
at nospher i 20 press@ew%@sw*ﬁvmlnhsmaﬁ@‘wwpWKhWF?aHH‘S%ﬂFng the ink supply

or tlhe i nkj et sgp lygmﬁ%dcomuwsmuemmmcmh«wm @6l prirtheabbydiicasd dfag.  The i nk
supply is required to i ative pressur essure over a
wi de range of PHpRrHle B‘F'étg 'Hﬁﬂ’e%tcﬁ’g'gb%g’f |‘@t°f5‘?t8’§ P%%‘"Rﬁa%v\ﬂ&é h the inkjet
printer exper iie¢émiently ormtotad stk tha ind supply brpasitioning@eeprinthepal provignagriessur e
generating ne I por ous nenber, such
as ink absor b%gﬂmhé%m’%fvdn?%ﬁ%@#gggﬂé pﬁﬁﬁ‘i%{d%fé‘?mésﬁf% force. Once such

i nk absor b?ng rrentferth¢ epseavhersthedn supplyds qanieq witkhoeerises Bk sPRBTEh i s di scussed

in U S Patenty thegdibwit I prlﬁtﬂéaﬂ t&h@l@upoﬂ_ iﬂ@éﬂﬁ&lpnﬁtﬂéﬁﬂﬁﬁ lﬂ@sﬂ ;ﬁqu Construction
‘Havi ng | nproved | nk Stora i ssued

al .,
Sept ember 13, "pg wh 5‘}1‘6“'5 gdA'f"B‘aP‘f%@ tg%@'f ééc""(‘ig faﬁ'E ﬁ’r‘gg’ént i nventi on.
EP 0691207A2 aﬂdagEEhd(}B%ﬁ-&%\&ptdtesmm ﬂm;h'mﬂ\ea‘dt Bomieercaseiwherk thelinkg fi bers as a
por ous nenber. .Ther e lies which make
use of | ow coS:"‘f.'pp s[se i ysrepellar?cfbfaé tﬁem ugﬁﬁfl Fcplg&gg'hin%g‘hah%huyggture t her eby
reduci ng ik sauqnmag'lsmbtedtahhﬁtcnd eﬁmgthﬂzaéllfeeﬂmlcﬁh’éwmth(plalgwpﬂy| nting costs.
In addi tion, 4tAGSRH kiMn fBQgﬁ fién, ?tl?s%'ﬂ &1 08 MUY fridé 2 RiEHICT ent to
produce a relatlve [of0) for reducing the overall size of the
printing systé\iﬂPIYIOﬁmh@dli"t‘i‘deﬁPr"‘E*ﬁ e |nk suppl i es shoul d be capabl e 25 of
being made in different formfactors so that the size of the printing
system can be optim zed. Finally, these ink supplies should be co

with inks used in inkjet printing systens to prgvent cont mu ”“Iﬁm),ﬂ mthese

i nks. Contam nation of the ink tends to reduce the |life of
printhead as well as reduce the print quality. 30 SUMWARY OF TFHEsd*NVENTI ON
One aspect of the present invention is an ink container for providing ink

Congai ning 1k, Al so inoluded i n the 1k container s a IRUMIRII
continuous fiber defining a three included ~G0000T*



WO 01/ 37431 PCT/ US00129568 -3- 12 April 2004 dinensional porous nenber. The
"at least one continuous fiber is bonded to itself at points of contact to
.forma self sustaining structure that is disposed within the reservoir for
“retaining inkoolMed S drawn fromthe self sustaini ngcgiukssibdés € and provi ded
to the inkjet printhead. 5 In a preferred enbodi nent) the _present invention
the at |east one continuous fiber is a bi-conponent 12 dF1hZRA%g a core
material and a sheath naterial at |eagt partially surrounding the core
material. In this preferred enbodi nent the core nmaterial is polypropyl ene

and the sheath majeri.al is | et hyl ene t. he,at | east one
continuous fi ber %nsad%rgoélfme‘?r%‘g‘fmfx on 53& ]t% tcfmlgt?gag’l eh@lyﬁépgé%é&?ﬁgf softens the
fiber 510 to boredidesedditiond finctiopRyithin T Ete@NPUCIAs TIRIADBEA NGS 15 Fig. 1 is
an exenpl ary gohQWipRRGe, Rbuchily rkfBddes asRbhoRbrekuré, Rahin B eRERAALES t he i nk
contai ner of the IP,r seni. .invention. F‘;‘F?'i’ 215 a ﬁghﬁ tic representation of
the ink cont ajffstPrigtheady, Thispegative,pressysc musFbe spfigien so ffiat p %?B’tessbrf i nt head t hat
recei ves i nk fassodiatddiweth the knk cupplyad kegtrat 4 veluathatdsipiver Sian the atmbsphegic 20 Fig. 3 is an
expl oded vi ewﬁggsmte%r%v?&%eﬁ%%%@%@%omgﬁhe; ﬁl@i_ni%%ﬁ?&tthé M&Bﬁﬂt&@d show ng an ink

reservoir, a netwo f1bers for insertion into the reservoir, and
a reddrvoir cdgerenthsrierss o asdpelget His inkggalyjgrquiredtp grovides negative ny esent s t he
network of f upeshufeiobREisprahoever avidie rghge & tenfpegtured &hdiasnogphericeat | y enl ar ged
perspective view taken. across |.ines 4B- wor k of fused fibers
shown in Fig. PER"That” rﬂlﬁ_?%e PREEFE, %’i’eﬁfncc)é?rﬁ%m%ggEndrzog.gr%%bi r shown in Fig. 3.
Fig. SAis a crosSnswetivomesgfe genasitingmechinispehat hag Rerioulybessadines 5-5 of Fig.
4. Fig. hSB Id s a%&o@s.'xﬁﬁﬁlﬁa,gstléh\é@inﬁBﬁé&ﬂinﬁﬁé}ﬁbgfo?fvgi@hiehgﬁt_és achamgy in Fig. 4 ha}/i ng a
cross _shaped or x-sha core.portion. 30 Fig. S cross.section of a
pai r B8f fi ber SoPhQpee F"g “fklj‘gsgg’“‘gtme?{’eé&fﬁt’ﬁ‘(‘?‘flat%dg’l°}¥f“e{h§’lgg° At 08s |ines 6-6
shown in Fig. difcussed WD.DPASR 4,37 2PEEAHISOTha8aE et PenRody ConoQupn- 4Fit;. 7 is a

S! er| ified r?@faﬁﬁ&%@%d‘i& Q&raéelaﬁi ﬂ&i@g&%ﬂg” té Merpét@ﬁ%%d S@Veﬁlﬁgrl on for
filling the ink sué{)ply shown 1n Fig. 3. |?_. 8.1s gés?&gg?tlc

repr esent at i ort3:dP8% #d 2isigred e assignsr of I suERear RVeRtiag. ER0P #dl 1y coupled to
an inkjet pri rePlogRE30A2 discuss ink containers including fibers as a porous member.

20 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
volumetricly 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

25 of being made in different form factors so that the size of the printing system can be
optimized. Finally, these ink supplies should be compatible with inks used in inkjet
printing systems to prevent contamination of these inks. Contamination of the ink

tends to reduce the life of the inkjet printhead as well as reduce the print quality.

30 SUMMARY OF THE INVENTION
One aspect of the present invention is an ink container for providing ink to an
inkjet printhead. The ink container includes a reservoir for containing ink. Also

included in the ink container is at least one continuous fiber defining a three included



DETAl LED DESCRI PTI ON OF THE PREFERRED EMBCDI MENT Fig. 1 is a perspective
‘view of one exenplary enbodi nent of a printing systeml!l 0 10, shown with
.its cover open, that includes at |east one ink container 12 of the present
“invention. The printing system 10 further includes at |east one inkjet
printhead (not shown) installed in the printer portion 14. The inkjet
printhead weowgaponsive to activation signal fromtheporisioRIsedportion 14 to
eject ink. The inkjet printhead is replenished with ink by the ink
container 12. 15 The inkjet printheads.is pr ef erably it APTd299% a scanni ng
carriage 18 and rmved rel at print. Fig. 1.

Al t er nat i vel ydimensionsl ﬁ?{P‘Ef“eﬁ‘L"f’eEhﬁé'AﬁSt o8P t“&?&%&‘s i{ﬁ“ 'S%H"J19¥ﬂﬁé€ﬂhedl a is noved
past the pri np&medcbmcaﬁmhdlﬁhstmngmruqug: thaf ksalisposkg relth"phﬁ nter portion 14
includes a nedia tray 20 f. e print nedia 22 is
st epped t hr OubeﬁenfoH for¥etammg lﬁtI lr'tk g?rherl fgbgn atg{] %efgéus{ggt?trg?tgggzre r%ﬁ;} es the 20
printhead rel amwd@tqﬁbemhetppnthﬂd nmedi a 22. The printer portion 14

sel ectivel y activaf £s.dig exnsdamteh@aéprtsemqﬁmst the dt st @ cBiitintdus Medi @ t 0

t her eby accorrpllsh printin printing system1 |n Fig. 1is
shown with 2 flbﬂprsa@eampewr %weréra‘mwnrére‘ﬂ%é %éﬁ?"é‘gé’}ﬂef‘ﬂdwﬂ i nk container 12

for black i nkpﬁmtyambhfd&gﬂﬁedrreﬁmta&t thh ﬂxis(pra&dedem{bod:mattmenm 12 contai ni ng
cyan, magenta, ow. i nk Qe Wt four

col orants. é‘atr?é"ﬁlH(B’ﬂ'y‘é{?t’dleaep%ég‘aq’mﬁ)m?tg}g ha %Wea]glep&&%&}lenf ion is applicable
to printing syﬂ&amnemnnuhatﬂbﬂwwf@wbemd%towéq*fbai‘?aaﬁgé%h‘ttéefsbﬁ'th as printing
systens that j€r or less than 4-ink colors, such as in high
fidelity pﬁ)l n'ltthﬁ%g wﬁ%ch typically uses 6 or nore col ors. Fig. 2is a
schematic representation of the printing system 10 which includes 30 the

i nk supply or ink container 12) an inkjet printhead 24) and a fluid

i nterconnect 26 for fl uMﬁMr nk contai ner 12 and
the printhead 24. WO ril 2004 -5The
printhead 24 includes a housing 28 and an ink ejection portion 30. The ink
ej ection pprtion N oahinde i i pier Mo D pr i nt er
portion I4gfor ej g:?ﬁl naﬁ&%%’ﬂ@ acconp n I'1sh lMk?)értlbnt |rng Tg housi ng 28 defi nes
a small ink rer!k@wmeroﬁﬂéﬁpf@%‘ht“}éﬂnﬂ?nng ink 32 that is used by the ejection

portion 30 for ej Qggttﬂ;g séh@nlﬁauc&%re&éﬂﬁndn%kihﬂnk&mﬁiﬂeﬂ’ﬁflﬂeaﬁkseﬂﬂ ej ects ink or
depletes the ink 3

sto i.n t housi n ontai ner 12
repl eni shes tHHC'B‘P?ﬂ’FH’éQ °t2’&‘mhﬁ 'ffﬁ‘éesd‘?('TzoWhe% 03?‘33 in the ink supply
12 is typical Iageoﬁplgmpﬁmnﬁ@nt ly larger than a volune of ink container within
t he housin fore ry supply of ink
for the prg)nt head 2g4 ‘sfbcxfhod%lwggﬁlg%ﬁyﬁgg%# eﬁl@lgghgdxﬁeser voir 34
having a fl ui dhmnglaetnkmcrmmam%liCrfﬁlS?ﬁf@E“@BmSﬂE?%p?S%@ﬂ'W’r‘hﬂﬁ the reservoir
34 is a netmrl;esgt,m,fdo@erfogelmgg tgg,eseh,e,at fused at points of contact to
define a capillary_ storage rre er 8( eﬁ ﬁa |IIar¥ %orage menber 40
perforns several F%MESM“T%WH ofifuser fiRery vt MEJ8t printing system 10.
The capillary st orfages mrg&eayeﬂﬁrgmtspdaMmewmm ctoeriinesc®piBofthe ity to retain
ink to 15 event ge fr ertion and
removal o % e E e BPErorn P o Bl din kBB 0o ey
force nust be isEigf3i ci ently great to prevent ink | eakage fromthe ink

reservoir 34 over rﬁgs%‘?seacvﬂée&tob{o&fsmgtgﬁbet&mm&bﬁhméa@rsdifhgqns such as
tenperature and pressure changes. The capil | be sufficient to

retain ink within ltlméBrsmalt?am“a.eﬁecrdmﬂtqf&ﬁbeéf*r’“’mr%é&nf‘ PIBAEOBE the 20
reservoir 34 agapldrk-spedtoRb@od. Ng shock and vibration that the ink

12 d d 12
notal e Fhi ot ndbpishereuRedat Brbop e e GOR AT (7S

printhead by wergsstifes®l6ushavnimFigrdconnect 26, the capillary storage nenber 40
should allowink to flow fromthe ink container 12 to the inkjet 25
printhead 24. As the inkjet printhead 24 ejects ink fromthe ejection
portion 30) a negative gauge pressure) sonetines referred to as a back
pressure, is created in the printhead 24. This negative gauge pressure
within the printhead 24 should be sufficient to overcone the capillary
force retaining ink within the capillary nenber 40, thereby allowng ink to
flow fromthe ink container 12 into the printhead 24 until 30 equilibrium
is reached. Once equilibriumis reached and the gauge pressure within the
printhead 24 is equal to the capillary force retaining ink wthin the ink
contai ner 12, WO 01132431 Pf: T/ US00/ 29568 12 April 2004 -6i nk no | onger
flows i ~omthe ink container 12 to the printhead 24. The gauge pressure in
the printhead 24 will generally depend on the rate of ink ejection fromthe
|nk ejectlon portlon 30 As the prlntlng rate or |nk ejectlon rate




The printhead 24 can have a regul ation device included therein for
'corrpensati on for environnental changes such as tenperature and pressure
-variations. 10 If these variations are not conpensated for, then
~uncontrol | ed | eaking of ink fromthe printhead ejection portion 30 can
occur. In sonme configurations of the printing system 10 the printhead 24
does not | WWAMI regul ati on device, instead the capl"FF/élF'!?’z&é”nber 40 is
used to maintain a negative back pressure in the pri lat iRFdd #P%ver nor mal
pressure and tenperature excursions. -#he capillary force of the capillary
menber 40 i5 tend gliek for t her eby
creating a slight %ﬁ’epgglﬁvgmegkepn%?é%%&ﬁ%pﬁtﬁph&% ﬁéesy'gﬁnt head 24. This
slightly negafiliogthoiak Rpply sowpind'ia-énds to prevent ink fromleaking or
drooling fromthepg @%lsdaand@i@hbie@ﬂzatﬁﬁofiue'mm@maharalgﬁ& in Fig.at mospheri ¢
conditions such as pressure an, and tenperature changes. The capillary
menber 40 shoﬂ'r“él"’"é'?’BWHim%f"&e'cﬂ"gﬁTadback pressure or negative gauge 20
pressure i the printhead 24 to prevent drooling during normal storage and
operating conditions. The enbodiment in Fig. 2 depicts an ink container 12
and a printhead 24 that are each searatel reI aceabl e. The i nk cont ai ner
12 is repl aced WRETABEDDESCRIPEI) E PREFERRED DIMENT ced at end of
life. The method and appar at us of the present 25 |nvent| on is applicable to
inkj et printing S¥St6l’ﬂ§ 10 havi ?r‘lf? ot her onfl %lr attlt? h tthose shown in
Fig. 2. For exanplFi | SABSTPREVEYRT ofioAeeerPanysmpodiment 84 PHIESHSY can be
i ntegrat edioi N stvwh Wil ltecopdr b, tmrnt:lndedgdaeastIhenlmntmnerdaoﬁthq dge which
i ncludes the ink contai en repl aced when
ink within t hEeEEPER "nﬁeé’m%m%;g te%h&mggéén‘%]%%gﬁh‘édtg}e%{] |Qner 12 and
printhead 24 sgifirtheed (not srq“g) ingtallebintheiprinter pattipngl4e Bhglinkjet pripheadss t er nati vel y, the
| nk cont ai ner nmno&ﬁwaa{ fnﬁl'fﬁﬁqgﬂnﬁ‘t&cboﬁlm o §&R Ak TR inkj\O 011 32431
PCT/ US00/ 29565 1 Aprii nbers with each chanber containing a
di fferent col e'r*"t*ieﬁk‘s”P‘ﬁ“’ihﬁ‘?‘g’“b‘alg‘@"h%"l‘ﬁc@’é‘a‘b"r’%t heads 24 are required wth
each printfsead |nThéidk]épﬁﬁﬂﬁﬂlmp&&ﬁb@ﬁhswwdhlacdmi‘némtl&}indmber within the
i nk cont ai ner er urat [onse.ane A h as nore or
| ess chanbersm%egé ‘i"?ﬁtga frﬁg (l’wr'ﬂ%“l(?:' int ai r%a?v gﬁé "M/\e‘%rwﬁ‘gésa partitioning
the 5 print he&scﬁxamld;hepmtd:pdmgnsmeyﬂdlpattécprmﬂlc@m@F@np{llsh piintigeridat partitions
of the print he%gt p?lhteleﬂoﬁﬁh hﬁﬁcl%i&hé{lﬂlﬁ?% fol (Beivibg pint#3dig k0| 4ded vi ew of the

i nk cont ai ner contarner 12 includes an ink
reservoir por piinsmedia22 ig ﬁ@P@éﬁ‘}P‘lEﬁ&}eymﬁé‘?ﬁB’éﬁ‘e SERONIBGEPTRES P havi ng an air

inlet 38 fRr alijepw r@ﬁtu@'ﬂltﬁé/prﬂf mé‘lﬁar22| 'mc(brlﬁth@oﬂn&kw seraivepadivaled. The capillary
10 nenber 40 IS ins 13h1i>r1T e reservoir 34 is

filled with i Hgpdgh e@é{‘f’ﬁepﬁﬂt 'H'f‘g’(?ﬂgté'éegm‘ﬁﬁ?r%?'éccﬂ“e‘fl "W h respect to Fig. 7,
and the lid 42 is T mintap spstent Heshawnkin Figdds showr wighvR replaceablelink he reservoir. I n
the preferred b lrec2fige | €ngt h di nmensi ons
i ndi cated by fi?,%mﬁrgéﬁrg%%mﬁgg%elgzﬁn%gﬁﬁgrgmk)mwél?eateer than one inch to
provi de a hi gharttipeddikopntpipge 12 epntaining eyan, pmgentagand yellop dnks, allowang faly enbodi nent ,

the capillary %Hpﬁﬁh fﬂﬁc&i,mﬁthem%&ﬁ&%dAﬂaﬁaﬁbtdfm@pie&na‘meﬁm i rom a networ k
of fibers thaP are heat fused §0| nts of contac se fi.bers are

t.
preferably foPRPBﬂbISf"Pé‘“"ngs}f:‘E?ﬁ‘ﬁb%@ {maks y5aQf oft © °"§rf& RPIEPEred of
pol yest er SUC@S@@S@&MW%MEM mmamm)ml satheas (pRfigh)fidelity printing pol ymer t her eof
and a core materi al Pl éor Qrmed d of a |l ow cost, |ow shrinkage, high
strength t her W5 SREAE 5 FEIVHRY™ preferably pol ypropyl ene or pol ybutyl ene
t er epht hal at e. Th@xgnbrswsnhma@trebnebetﬁt@naftéemmmwﬁm 10 whighrigedidessi ng a nel t

bl own 11 bey, p(hgﬁﬁ%\ﬁ)ply%ﬂhk &ﬂﬁﬂeﬁ2%luhqepﬁrﬂ¥ﬂezfd'2beaﬁd PHAE ARkfonnkdt 26y be
desirable to select a core nmaterl al of index simlar to the nelt

i ndex of the &n8uidipallyistepoqpnectingte i cantaingr Q%WFWHH‘WH ber process, the
mai n requirenent of the core material is that it is crystallized when 25
extruded or crystallizable during the nelt bl ow ng process. Therefore,

ot her highly crystalline thernoplastic polyners such as high density

pol yet hyl ene terephthal ate, as well as pol yam des such as nylon and nyl on
66 can al so be used. Polypropylene is a preferred core material due to its
| ow price and ease of processibility. In addition) the use of a

pol ypropyl ene core material provides core strength allow ng the production
of 30 fine fibers using various nelt blow ng techni ques. The core materi al
shoul d be capable of formng a bond to the sheath material as well. WO
01132431 PCT1USOO 29568 12 April 2004 gFig. 4Bis a greatly sinplified
representation of the network of fibers which formthe capillary nmenber 40)
shown greatly enlarged in break away taken across |ines 4A-4A of the
caplllary nenber 40 shomn |n F|g 4A The caplllary nenber 40 |s nade up_ of

1. .




I'n one preferred enbodi ment, the capillary nenber 40 is formed using a nelt
"bl owi ng process whereby the individual fibers 46 are heat bonded or nelt
\toget her to 15 fuse at various points of contact throughout the network of
"fibers. This network of fibers, when fed through a die and cool ed, hardens
to forma self sustaining three di nensional structure. Fig. 5A represents a
Cross sect ivomon3zden across lines 5A-5A in Fig. 4 to i|YGRASAM29858 a cross
section of an individual fiber 46. Each individual fiefP4d ?%% bi 20
conponent fiber, having a core 50 andsa sheath 52. The SI ze of the fiber 46

and rel ative port| n of t d.cor greatly
exaggerated for ugrt"lﬂhf‘ri\:/73 cli(;l'l%esah?"smg%a"dg P'gejgcgl P a (raﬂlferabl y

conpri ses at Inrikaﬂ'cu@@mperiﬂemsmndelqpctb/eilogslgrpbrbuénvmbsr P?&@P'g'(‘kforof t he overall
fiber content eﬁétmﬁyﬂ% aQEdFrIpﬁgh ﬁﬁimﬁﬁ’ﬂﬁ%ﬂﬁpﬁs deﬁ@e@gsd\ﬂﬂhlyﬂeﬂ%ir foki ber 46 has,

on aver age, m crons or [ess. Fig. 5B rerﬁ‘resents an
alternative flcb'éé*m%“'t Fehat jsysed pyiihe ﬁ?""?"(?"f"ﬁe:‘qff"tféﬁc“'l%“‘% KSR MR8 Fi g, BA,

except fibey ‘bﬁnth&dE4Qects5:ﬁtohae$le@stﬁmlsszmfreanmhmnﬁdgzsctns&ksect| on instead of
a circular cross se g‘em%s a non-round or

cr oss- shaped c°8'?’?é“°5 rﬁa"saesgﬁé’&f‘h“%% &"3@“‘88%& °°t"!€1%°d COVEY the core

mat eri al 50. \da;fpiyouﬁstmidabysmlﬂmulylmtgenﬂencijdmktcomrwdnn&tso be used,
such as a tri DobhiRRede Cr 0SS-secti on
fiber, just tOhOl?Sl?‘lgés Oﬁﬁéﬁ%hﬁﬁglgﬁ%{eamg%mﬁ% rﬁ%é@pP ﬁers reesul ts in an

i ncreased sur frintbeadR®a at the fibrous surface. The capillary pressure and

1\‘/\Db0f / 324310 PCT/ ( 1’!5@%%9!5@&1- ﬂZZinMEJalres&QQﬂM_hﬁvmgaaGEﬁH REaGY ardfan ?‘hg net WO]I; k of
ibers 40 is increased in . djrect proportion,t ttaple.fiber surface.
Therefore, thdVeidg BisPossd iy "F’ffg%f% IS8 nsRerke m?°Ff‘§lPa£§§B¢taEtlesegapl Ilary
pressure and gbmabbonag todefiieneaptiapistorage rycmten@eﬂ‘hefl@pillﬂmmrbwr met hod for

i nproving the ca a ?g% &Qﬂl(@)e a di aneter
of the fiber "B 4%’#%’"@%%% aﬁl"ﬁo % ﬁﬁfe}%ls"?({%fmués& t he use of
smal l er fiber sW@plllﬂlpmvam’ver@mwté@e S‘&ﬁwt @pillyrifetofgtaipink t°Small ler fibers 46

tend to preyi qﬁevéht mﬁﬁe%kdépfrgng’{hmegc%ﬁm auAin mgghﬁﬁ &dQéfovalldy the RNQYI Ng t he
di aneter of the fiber 4

as  wel ﬁ'gwﬂ t he shafff) @f the fiber 46,
the desired céﬁ?‘!"l‘%ﬂ%/fr?ﬂg‘gg’?ﬂnégsp'ﬁ?‘“ ’coh ‘}SFﬂp ‘8“%% MEY"EAn be achi eved.
10 Fig. 6 ill L@&aftabxe&ntuhleleM@tﬁ-ommLedm*rgpe@mr Hlamtr afwidsivargetyodf @ ndi vi dual fi bers

between o | AOrOTR SFAHeR dich BERARRIF e Bails e phll 11 O COTION,
sheath 52. At shouhtienstfficiént toaetaimivk théll Q\e@hcctnhélﬂtk?o@ffall prgntations of thye sheat h
materi al g%e resgmnt' %Wﬂgstun@e?goﬂﬁ slfoHcSa‘ﬂ&inaﬁJﬂ tha\Be Ak 6dtathe iRy i @l Of the

adj acent fi fusi ng of "individual fibers is I 5 acconplished
w t hout the us‘@d‘&" tnedendlipg or bi ndi ng agents. Furthernore, individual

fibers 46 are hel dofce@Ririkebntamek msﬂhstmeqidiortﬁerpgma@yysfeﬁ:tlahm ng means, thereby

formng a self_s ai ni.n tructu C|Ilustrat|on of
t he process ofﬂ“l"#q“h“}?&"lfdﬁ?j’?ﬁ’f °Td[?ewa¥1?<fq‘3'8n'{t °ﬁ'eer°fc2%gﬁo‘fap "h’% present
-invention. Thestdragkmeober 40 sheid di@w iink tesfioowfromuthe ink contein@r( 2 &ethe ibkieir y menber 40
inserted ipg Ohﬂnnﬁeard%?eﬁytﬂé ki gfénntﬂ;gt?ﬂl bebhs th frbim the BeMan hﬁ'm?nvﬁq Ink is
provided to the reservolr 34 an 1 nk contal ner 54 havin supply of ink
56 cont ai ned t'ﬁéﬁﬂeqEﬁ‘ugemfeﬁqutﬁ§9mEtWEI£?f°F°‘§8asaﬁqaﬂ‘\H§“T“FPK‘sfﬁa‘fq’Bwefromthe i nk

supply 54 int %rﬁmiﬂ@ad@@sﬂﬁé/rﬁFdhvﬁg‘lugc'ﬁ&ssbﬁ Withih @eprintitbd24isheuldeser voi r, ink is
drawn into the interstitia

es_ 48 bet we rs.46 of .the network of
fibers 40 by ts?'lg'"’&%fb‘??"f“zﬁ?'f‘et'f}“g?‘ Ig‘”?%‘“ﬁ'éf‘\%‘?‘& g?e FRIEDEEmOEY et he
capillary rrenbarthéébylanowmg ihtoto ew fromibaink congineal3sue the priptheada4 uptile fl ow of ink
fromthe i cont. Yol on the ink
reservoir 3§ E delit 'f’lrc? ed %ngeﬁg@ﬁbq?’ my}%dmd%ﬁﬁe éa§ efgt}rgggrseg‘lrl%?g 34
acconpl i shed Wrmthmdt%ismualioelw&@llby fcymvmmnmmrwghmthy ink patainssldy voi r 34 can be
filled in other ways as well. For 30 exanple the reservoir can
alternatively be filled with the lid 42 in place, and ink is provided from
the ink supply 54 through the air vent fromthe lid 42 and into the wo
oaaz43~




~PCTI US00129568 12 April 2004 -10reservoir. Alternatively; the reservoir 34
can be inverted) and ink can be filled fromthe ink supply 54 through the
fluid outlet 36 and into the ink reservoir 34. Once in the reservoir 34,

"ink is absorbed by the capillary nenber 40. The nethod of the present

i nvention can be used during the initial filling of the ink reservoir 34 at

the time oWOIRAHuUf acture as a nethod to refill the | RRT/USMRYIher 12 once

ink is exhausted. The use of the capillary material 4D Apfik R80%r esent
invention which is preferably a bi-c@ponent Fber havi ng pol ypropyl ene core

and & pol yet iyl &G ATSENRAL I ExbliRrtalo AL AL 1 T dabdefRubale pr ocess of

filling the teri al he present
i nvention is imthearitthedd Zomil B¢nerald>h?awnd Preth‘ifa@°fb@1 sjesrien froavtbe iflham t hat has been

used previousf éétlﬁrspoﬁi'an ﬁb&’@ﬁlﬁ%ﬂﬁtmﬁ?&te@ﬁ Inﬁkjedtlﬂn fald @lcriides, tHakkhu@é pens such as
those dlsclosedln U. to 3@‘56 et al.) entitled

"Ther mal | nkj EFSS%W‘G’BHB?P’@?F@W'&PFF?WWWW&ﬁaPFH‘rg ﬁh‘f%‘ﬂ Storage and Feed
Capabi lity% |ﬁgﬁﬁdzeﬁammﬁh&ﬂ 24 fiom &G&Bpommlr as s pegefeiral iikdee assi gnee of the
pr esent |nvent| in.i. has a | arge
i nk cont act P%Frféﬁtem MH{H r""?'l%argéI esam %%ﬁ%ﬁq@%ﬁ\[@{[ﬂaﬁ ﬁ? i nk contai ners
havi ng pol yurtethaqhes qfaamocmnﬁgalvnmgqnmmthﬁ!WCNAUMO m@heh‘g“@s@pensi ve and tine

consumi ng st eps S?'ﬁ:}brlﬁtﬂea}f%&”m&lal‘ehﬁlﬁﬁn B&lchngﬁchEhQre}ﬁQ& the foam
Pol yur et hane foam can be treated to mFrove or reduce the |nk contact

angl e; howevefompemstign fof enxirongisptal changes SH4h gsitespperayrei 2R Resses AR uf act uri ng
cost and QoONpIf sdelviriatiéng Brd SiotlcOnpldted ﬂSﬂUfeh nncaﬁmnaau@kmmmmﬂomnm ch tend to 20
reduce printhea ce a the capillary
menmber 40 of 'E'H‘g'“é‘re&%‘é’ﬁt"“ 4‘?1"\%5 "ldgccnur E’é‘?me Sl era lw&syorthlf’ﬁmlg? %ﬁtg;’cont act angl e,
al l owi ng ink t0chdpeinthed @4 dops w idindsadegiiaticn dt\mg instgad thb eapillanveneiyber 40 wi t hout
requiring t feﬁi;?@s@ém?&mﬁm nEgAVel bhdk pYessTRHHRE priffhead2l Gver RorIOWS 1 k| et

printing system 10 resent invention in operation. 25 Wth the ink
cont ai ner 12 mssw@dmwwﬁewr\v@m TBsrapiiasyfarce 9ft'i‘°|f§l?‘¥!ﬁ’¥ mepberd t he i nkj et

printing S{;tﬁﬁﬂé&ﬁ)ﬁlllnklﬁ!lx(cﬂltdlhmpmdrj{]ﬁanlieﬁﬂﬁﬁﬁy&kbﬁinfgh@ﬁhhb@kﬁﬁgﬁhck “3 i nk26 "
cont ai ner and t e id con uit e
sel ective actPFHTY "th 4’”&' ﬂ@ﬁéﬁ"&i 3@??8%“%8%%8&%”?6‘%%}"&%? i nk produces
a negati ve gainkforpleaisgior droaling From the bjectiomparten 3Qduring thesgds 84. Thi s negati ve
gauge pressur | i1l gysSpaces bet ween
fibers 46 w tﬁm %chngﬁhor ﬁfcﬁ%ﬁe@g&e&&%@ﬁeﬁrﬁlﬂeﬁ%&édha-lg%se‘a%: é| s provi ded by

t he i nk cont a¢epillary mgrnlgeo4Q5|h@1lq m’k‘j'@ﬁ“fﬁ?‘?mﬁhﬁ’éﬁﬁs‘zﬂlmr“ew’@rﬂﬁ!sﬁes t he inkj et

pri nt head 2g84. pressifin Ghk/prriead 2415pled WA irRARy nbAnalfRbrhde addPérathh | NK | €aves the
reservoir thr%tﬁ‘g f|UId outlet 36, air enters through a vent hole 38 to
repl ace a vol U ink and exits the reservoir 34, thereby preventing the
build up of a negakdembodimensiaFige2 depicts ewink coningdld gl gpriethead 2éthati t hi n t he

reservoir 34. Thagegat&a%f@,muaﬁrrﬂémg& hile 1 P SRk B Gh kA aakes use of a

relatively | ow S onent S pre y conprised of
a pol ypr opy! etheprinthess @mmpmwpfm e methpdanh anparatys & theipessanh. i ndi vi dual
fibers ares heﬁ&ent?mﬁ%gncamemkm prinfig syRts A having oéx&n;mf@uraﬁoa@m&t andi ng

structure having arlt Ero pertjes. ber 46 material is
chosen to be ﬁ%ﬁ’ﬁ"&’[‘!“f‘&?ﬂ?% ‘H“i°P|‘R‘P%t121"HI9E°P"'1"%’édB%‘PaPP%uI ar fiber 46
material is ciegaedhe ahﬂgleprﬁxt &mﬁdg&C’Ehe(pﬂﬁI’c@h‘xdﬁd’tﬁﬁchhr&h@és&l&txﬁcr than a surface

t f the 10 ipkj | Y. s ophi | N
Storage membornatedf s wateap! ¥ et BRnet B SR MRE R HBERT 5 i (oL

requi ri ng speehastedsacuum filling techni ques frequent ly used in |ess

hydrophi s m'ﬂer'rr?el.amm&ner@.@?.aghma@im.L?rgramh&heglhaémhat are |ess

hydrophlllc often require sur tants to he 1 nk or treatnent
of the capi | | aink Alieaptingly. theinlpeoptaings 12 pasbe pastitigaadtintpthree s8pa8e  hydr ophilicity. 1
S The surfactants tend to alter the ink conposition fromits optinum
conposition. In addition, the fiber 46 material selected for the capillary
storage nenber 40 are less reactive to inkjet inks than other materials
frequently used in this application. In the case where ink conponents react
to the capillary storage nmenber, the ink that is initially put into the
foamis different fromthe ink that is renoved fromthe foamto 20

repl enish the printhead 24. This contam nation to the ink tends to result
in reduced printhead life and lower print quality. Finally, the capillary
storage nenber of the present invention nmakes use of extrusion polyners

t hat have | ower manufacturing costs than foamtype reservoirs. In addition)
t hese extrusion polynmers tend to be nore environnentally friendly and 25
consune | ess energy to manufacture than the previously used foamtype
storage nenbers.




~ 01/32431 PGI/t 1900/ 29568 12 - 12 April 2004 What is clained is: 1. An ink
container 12 for providing ink to an inkjet printhead 24, the ink container
-conmprising: 5 a reservoir 34 for containing ink, the ink container 12 when
"inserted into a printing systemhaving a top and a bottomrelative to a
gravitational frame of reference, the ink container including, a fluid
outlet 36 praximate the botton of the ink . container daavusprossetting i nk
flow fromthe reservoir to the pririthead the reseryvoiprinavooy a
rectangul ar configuratiari with a height' dinmension; a wdth dinmension and

a 10 | ength di pensi on, ~an erein n5|ons IS greater than
one inch: and “3AmbFrs ¥ith °"6'i‘18"a'8 fqnﬁl?ﬁ‘ﬁéﬁ‘?ff"ﬁ’éfm?féﬂ‘dg‘}ﬁge W% hr ee di mensi onal
por ous menber prihthdads a@redéquireadith e grinttesd ih numctsnriiuntwron%h bdiffeted to itsel f at
pol nt[ s of pont F%mtbfr thhmﬁﬁe@nl@coﬁtellngr l? L@tke?‘l ?.r'\lflglgq\_l’i%ﬁs a'fje atlsgrggssxbtg lfhc#ﬁ% a rectangul ar

configuration retai ni ng
i nk, the por ou@mmhamlaﬁgcmcdg@héwmk céritainer 1?mswvelmsa’9'|ﬂmmngrﬂwa di rection

paral el t 05 Sakifnd@bdeprove $&parthe EniR SA6rY Rldffy #iftod of thkprifiheatar f rom the sel f
sust ai ni ng st?ﬁcture ﬁghpng| ee to f he |ﬁ?ﬁ2§lprlﬁthégd 24. r20 2. The ink

cont ai ner 12 6F“@P£PWWWL“where|n the at | east one continuous fiber 46 is a
bi - conponent fi berp@avyamgxpwodem@vmteaﬂdc&itan&mmdwﬁnsigeanmema.ter|al ~2 at

| east partially surrou the care material . he th materia
52 different fcg'g?ﬂ'ef F}Pm‘[é] dre%g'r‘r%ﬁ%sfrv%fpogwngg;theﬁ?pﬂ%%m Lbﬁméon ajlllaﬁ'ielr 12 of claim
1 wher ei n t he hating ap ais inlep Bieforabinvinpenty of airlinge theli@k resereirdt uTelcapiliaryof fi bers t hat
are bonded 16 © n?eﬁﬁﬂ49§sh§s€ﬂ£tmtcptﬂé ik §seglfoxr§pnh§e%serv&r 34-|;pﬁlleh Q/lﬁh R ainer 1' of

claim1l mhereln | east one conti nuous I's bonded to itself by
heat that sof tWdlhbe disqussqd;immere fesailyyithaespest to Figely ?ﬂdt@@d “ ig plaggd pmB8 31 pL- p~pp~g~g
13 _ 12 Apriihk réleRéir 4 to $aFthé iBderveiR MTh e PrferrddemBbdifiéns ieith df diighi, n t he at

Least one COn Ol S SIS o], U SO 59l 7 >t 11

than one inch to provide a high capacity ink container 12.

15 In the preferred embodiment, the capillary member 40 of the present invention
is formed from a network of fibers that are heat fused at points of contact. These
fibers are preferably formed of a bi-component fiber having a sheath formed of
polyester such as polyethylene terephthalate (PET) or a co-polymer thereof and a core
material that is formed of a low cost, low shrinkage, high strength thermoplastic

20  polymer, preferably polypropylene or polybutylene terephthalate.

The network of fibers are preferably formed using a melt blown fiber process.
For such a melt blow fiber process, it may be desirable to select a core material of a2
melt index similar to the melt index of the sheath polymer. Using such a melt blown
fiber process, the main requirement of the core material is that it is crystallized when

25  extruded or crystallizable during the melt blowing process. Therefore, other highly
crystalline thermoplastic polymers such as high density polyethylene terephthalate, as
well as polyamides such as nylon and nylon 66 can also be used. Polypropylene is a
preferred core material due to its low price and ease of processibility. In addition, the
use of a polypropylene core material provides core strength allowing the production of

30 fine fibers using various melt blowing techniques. The core material should be

capable of forming a bond to the sheath material as well.



controlling release of a quantity of ink. 5 6. A primary ink storage device
12 conprising an ink container according to claim1l, the reservoir 34

-having -. - a network of fibers 46, disposed within the reservoir 34.to
'retaln.. " .; . - ink, the network of fibers 46 being heat fused to~each
other to . ~define a capillary storage nenber 40 for storing ink within the

w 10 reser woimi3mda wherein ink drawn fromthe network @CTUW29568 46 i s
provided to the inkjet printhead 24. 7. The primary ji,nk 51{105@&9 device 12
of claim6 wherein the netvvork of fihgrs 46 including a{) east one fi ber
that is a bi-conpqne nd a sheath
material 52 at Ieg %'s %S{ylslm%fs’ttepgeg ?JB{'% Fﬁges%‘go?%dnjf%%%?ﬁg 50 with the
sheat h mat eri #&lrmB@ ct&hllfafyelltmb@r 4ﬂ.ﬁmntgr¢etlmmemt’feﬁaaw%ﬂ a@oss The primary ink
storage devi Cq,.12400 oﬂh@bJPlery\’x‘(@xﬁEe?h@h&»ﬂﬁn ?@r‘iﬁ ?Petcgﬁlll&?)l menfbet 4 iP0! ypropyl ene.

20 9. The primary in evice 12 o reln the sheat h

material 52 i @awpy)é% 'PPWM%P%%‘@B‘WP%(&R%E@” f!ﬁ 46"!?\@ heatoeRdPdori nk st or age
device 12 of @lapfubed® oiefisbsat foihs of b hh@ﬁet»&drlbarfsersl& vﬁﬁ_nhlxﬂm& udes

i ndi vidual fi bers t hat ar d.to,each er oi nt cont act

wi t hout the udRMh fapﬂ'éﬁmeﬂge R@‘fag fﬁTme“ ng%%{“ %\tép 'F"Pni‘?ag"u nk storage
device 12 of opamiitsalSondbraedofia plutabity nffibers Hé 'ﬂrknétwwbp@bdrsfcmeﬂﬂfeat fused by an
application of owia® pR that

i ndi vi dual fi Busg%%f&lﬁkhm%\gg?%mq ?&%&Eers R cgtr?wg{t B’m nts of contact. 5
12. The pri rralsgif-ﬂummss%ﬁ“%t@fed@éiﬁlbd&‘eﬁ'w‘éﬁ‘%ﬂb&i‘f‘ﬁ@ﬁméﬁa@l‘ﬁqws net wor k of

fibers 46 gef Ib&wéwtne%&gmmmmrﬁattdnmsm&mamln:hs inpatiepta® capabl e of
hol di ng and cantrol | i ngfcel@el e@fe of a 3uant| The primary

t 1
i nk storage ddlmeddohaye Pt EPRTAD PrRATEFS ?’ﬁ"“l"l’i%glﬁlb?”g’ ’I?E??P‘ﬁ%{y 50 of 10 the at
| east one i ndimémbdrad. fi ber 4d conprises from30%to 90% by wei ght of the at

| east one individ %ﬁll vice 12 of
claim6 wherein tﬁgknﬁ e?e%q(e %%%é%ggpﬁﬂwh%grﬁb%&%er@% ?Hgﬁnetmr k of
fibers 46 havibleying proecshwhteesby ¢ indigidypl iheesi48 arg heattmnded grmeltogether thpt hod f or

provi di ng 15nk f&seata&ldupﬂfmﬁ&?eanm'urmu%ﬂouime nekl¥ofk dffibé) ThRkE®brkf i Nting system
10, the net hod rrgrlsm ink to_an i Ilés"ﬁrester 0|r 34 t he i nk
¥

reservoir vvherﬁb?”h ?"tfé‘b‘h’ﬂ‘ﬂh@dleﬁfwgég%w‘?ﬂ‘?tﬂ&"gﬁé"t' HUBHE 2 top and a
bot t om r el at i \dgnehsional sgiichiré.t at i onal frame of reference, the ink reservoir
including a fluid putlet 36 t he e,jnk reservoir for
permtting ink fl 585'%@%%%%’8%5&6%‘%“? rol';})Sn n%soﬂ 9{ 'ﬁthd“ot he i nk reservoir
havi ng a rect a!hgmtarcrqsmwtioggfraamdtylduwﬁb#ﬂ% Baeli lg#!YldlELﬁtm“Wem‘?lon a width

di mensi on gnd g, oﬁa,%ar,m.m@%bmm@amaamz Siﬁéﬂze%fm?ﬁ&kmdgreat er than one
i nch, and having a network of fibers =16 d therein in a rectangul ar

confi guration "elﬁt‘N‘éPqﬁ‘@E‘\%‘IhRShﬁﬂ‘h %2@549905‘ SOJP?SWBQP ﬁ'ﬁatﬁé’éﬁggqrﬁﬂeé‘éﬂ to each other to
define i nt er c QuRkHEMrit) Thé ddketiiaferiliprefthabB Raf@Bes4Bleast Wipercénndadupser voi r 30

when inserted into a printl Nohe Vel AN dn fe bR hoduRh  OM

each individual fiber 46 has, on average, a diameter of 12 microns or less.

25 Fig. 5B represents an alternative fiber 46 that is similar to the fiber 46 shown
in Fig. 5A, except fiber 46 in Fig. 5B has a cross or x-shaped cross section instead of a
circular cross section. The fiber 46 shown in Fig. 5B has a non-round or cross-shaped
core 50 and a sheath 52 that completely cover the core material 50. Various other
alternative cross sections can also be used, such as a tri-lobal or y-shaped fiber, or an

30 h-shaped cross-section fiber, just to name a few. The use of non-round fibers results

in an increased surface area at the fibrous surface. The capillary pressure and



4~D 01/32431 - 15 - 1?. April 2004 relative to a gravitational frame of
‘reference, the ink reservoir including a fluid outlet 36 proximte the
-bottom of the ink reservoir for permtting ink flow fromthe reservoir to
"the printhead; and drawing ink provided to the ink reservoir 34 into the

i nt er conmuni cati ng interstitial spaces 48 by neans of capillary action. . .
- . . 16. WeABMREt hod for providihg ink tti the ink rBEEYSPH9568 34 nf ~cl ai m
~~ S further w. . 10 including: installing the inkl2eAmmi¥o}Q0434 into an
inkjet printing system 10, the inkjet9printing system 10 including an

I nkj et print heaggrb%ﬁky'oﬂhé rleH\'/o?L cﬁ'ﬁgg%'lﬁ%réa&ﬂ mVUlru? pltoFEﬁtldn%(thE @éﬁf)lym r 34; and
activating the 1nkjét _Iprl nt head inkj et printhead 24 15
creating a prdbgispiacy Thgeters: thy ye efrnavrpqnﬁﬁber%tw &OWEPFPI‘@t‘WFR{"B@f fibers 46. 1 i

The et hod f,ﬁrssumagmuddmcydmeEg.mﬁya\cgnsuma eservoir 34 of claim1l S wherein

the network of fibers 46 | udi n st one fiber that is a

bi - conponent fi berf'?g'e'l‘fﬁ‘?}@ag" gﬂpé%'%g%ipgﬁp’gfessuﬁ %s"ébcg‘ﬁ'é%l‘f’h material 52 at
| east partial |pduseardianeredofitie fibérd6.cWitiea cvadtant fibat bulkGiensity br veipht, iheat h nmat eri al
the 1k reser vy i il s FRhGl e udifrud B SR hebehe BLOY )13 1 N TO
pol ypr opyl ene.w grovidepeorsigsifpragetesion. piherpfordi byghangike thediermrter piike fbeser voi r 34 of
clai mi7 wher ejghs s 6y Gharighh mknﬁpé@khe%&rw t&@éﬁ@&£¥lnﬁpﬁe§@é gphthalate.  tp
01/ 3, 2431 PGT/ 00 / 29568 t5 2004 he nmet hod for providing
ink to the i nkisREEEESGIEm l§li““cPFa‘8‘f°é‘? mi 5 wherein the network of fibers 46

i ncl udes i mai vi duaHig,biilluetrates thia adat asldingd o hdeflsiigof ddividua fibes 46aFigp®i nt s of

contact w thout, {16 45 3l RO A% BALEH @bt Bheen WIS WIELART TOr provi ding

ink to the ink reservolr of fibers 46
are heat fusedibpry. Esch ingipideatfite 4frhapd cofecsf andalshrath$af AMeapoint ¢feontast wor k of fi bers

46 s0 that | nekdluiond TRV, W allindbBhN2 Winclo LichErc k@l PO NS of

cont act . e method for providing ink
to the ink res‘B"ra\P(B‘?afe"ﬁﬁ?f'BTad@F?i‘fﬁﬁeT‘ﬁ Whfsing of indixidpab fibersigit erj al 50 of the at

| east one indiavdohplishediwitheut thé Gsc@Oithésivesss bindify agadYFlrtheitie, hyividedl ght of the at
| east one indi |d er 46... 2 The nethod for providing ink to the ink
reservoir 34 dre %’j %’?T%‘ek@o%grwéﬁh%“%feﬂ‘%!"%"’%?ﬂﬂﬁ peags: %ﬁ%’é{‘i’gm with each

fiber of the nrdf-wanikinpftruftuleers 46 having a di ameter of 12 microns or |ess.

24. A method for W;QV';sCHsE}thtf&'ﬂle&a%Gﬂ %e pﬂ)%esg &Sfﬁ{ngg:'k nt(?fﬁe anj an i nkj et

printhead 24, the neth rising: 20 activating the iInkjet printhead 24
to deposit i nl<~‘°'6ﬁ“°m‘37tﬂf§‘°l’§ﬁf'd ‘“Veﬂ‘r%mmﬁgnk@ﬁ?é“?%’ﬁf@m“ﬁhﬂ‘ereserv0| r 34, the

ink reservggr dﬁlﬁ@mdﬂwm%edeﬂlh&tﬁer?ééh&?lmg‘hmzﬁd%mv&lﬂé}/e& hep and a
bottomrelative to E %e‘taw taté“g&\ [{ram referen nee L? i nk reservoir

i ncluding a f I'TAT9SE 1o R resgROnARY AR &°"{a?§r568"[‘vt"l§ﬁ1s'&pyt°ﬁ5‘ Phk reservoir for
2~ perm tting comdine] khexsinf AdTwidichreluit S&ablowsink totflow frbve the inkisbpéyedd intd he | nk
reservoir haV'zﬁLges@w& P&t ?nglﬂlﬂﬁ\;«s it e rlbt Y 4 inf?g dra inlfbtﬁ’eint%}sﬂm di mension, a
wi dt h di nensi on ar~ en di mensi on ereln each of said

di mensions is S@C@éﬁé‘?‘w@ﬂﬁwscﬁ?éfihﬁwmlt?fé"b?m‘?@ by thesapitlarity ofisi ng a net wor k of

fi } bfer E 46 94 spesel of fRFse Dicelttit cafiliafy meRfbera0 Glhb Rhger Siphildifambibdg. - the network
° | bers 46 b | thg flow of ink from the ink container 54 is ceased. The lid 42 is then placed on

the ink reservoir 34.

Although the method of filling the ink reservoir 34 accomplished without the
lid 42 as shown in Fig. 7, the reservoir 34 can be filled in other ways as well. For
30  example the reservoir can alternatively be filled with the lid 42 in place, and ink is
provided from the ink supply 54 through the air vent from the lid 42 and into the



WO 01132431 PCT/ US00/ 29568 _ 1~ _ 12 April 200g. heat .fused to each ot her
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35 reservoir 3ititled Aheftalinldad Ren BQQSBéonswctnonArlaVlng\N@E)vedﬁlmStorage and
Feed Capability" issued September 13, 1988, and assigned to the assignee of the
present invention. Polyurethane foam, in its untreated state, has a large ink contact
15  angle, therefore making it difficult to fill ink containers having polyurethane foam
contained therein without using expensive and time consuming steps such as vacuum
filling in order to wet the foam. Polyurethane foam can be treated to improve or
reduce the ink contact angle; however, this treatment, in addition to increasing
manufacturing cost and complexity, tends to add impurities into the ink which tend to
20 reduce printhead life or reduce printhead quality. The use of the capillary member 40
of the present invention has a relatively low ink contact angle, allowing ink to be
readily absorbed into the capillary member 40 without requiring treatment of the
capillary member 40.
Fig. 8 shows inkjet printing system 10 of the present invention in operation.
25  With the ink container 12 of the present invention properly installed into the inkjet
printing system 10, fluidic coupling is established between the ink container 12 and
the inkjet printhead 24 by way of a fluid conduit 26. The selective activation of the
drop ejection portion 30 to eject ink produces a negative gauge pressure within the
inkjet printhead 24. This negative gauge pressure draws ink retained in the interstitial
30  spaces between fibers 46 within the capillary storage member 40. Ink that is provided
by the ink container 12 to the inkjet printhead 24 replenishes the inkjet printhead 24.
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10 inkjet inks. The use of a naturally hydrophilic capillary storage member 40 allows
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faster ink filling of the reservoir 34 without requiring special vacuum filling

techniques frequently used in less hydrophilic materials such as polyurethane foam.

Materials that are less hydrophilic often require surfactants to be added to the ink or

treatment of the capillary storage member to improve wettability or hydrophilicity.
15  The surfactants tend to alter the ink composition from its optimum composition.

In addition, the fiber 46 material selected for the capillary storage member 40
are less reactive to inkjet inks than other materials frequently used in this application.
In the case where ink components react to the capillary storage member, the ink that is
initially put into the foam is different from the ink that is removed from the foam to

20 replenish the printhead 24. This contamination to the ink tends to result in reduced
printhead life and lower print quality.

Finally, the capillary storage member of the present invention makes use of
extrusion polymers that have lower manufacturing costs than foam type reservoirs. In
addition, these extrusion polymers tend to be more environmentally friendly and

25  consume less energy to manufacture than the previously used foam type storage

members.
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_m& ()---- rdfﬁ@hc%} ﬂﬁan contamer mcludmg a fluid outlet 36 pro*umate the bottom of the ink

container for pernuttmg ink flow ffom the reserv01r to the pnnthead the reserv01r

having a rectangular conﬁguratlon with a height dlmensxon, a width dimension.anda
10  length dimension, and wherein each of said dimensions is greater than one inch; and
at least one continuous fiber 46 defining a three dimensional porous

member with the at least one continuous fiber 46 bonded to
itself at points of contact to form a self sustaining structure
having a rectangular configuration that is disposed within the

15 reservoir 34 for retaining ink, the porous member having a
general fiber orientation in a direction parallel to said bottom of
said reservoir, wherein ink drawn from the self sustaining

structure is provided to the inkjet printhead 24.

20 2. The ink container 12 of claim 1 wherein the at least one continuous fiber 46 is
a bi-component fiber having a core material 50 and a sheath material 52 at
least partially surrounding the core material 50 with the sheath material 52

different from the core material 50.

25 3. The ink container 12 of claim 1 wherein the at least one continuous fiber 46 is

a plurality of fibers that are bonded to each other at points of conract.

4, The ink container 12 of claim 1 wherein the at least one continuous fiber 46 is

bonded to itself by heat that softens the fiber tc bond to irseif,
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_ ink, the network of fibers 46 bemg heat fused to each other to
define’a caplllary storage member 40 for storing’ ink within the -
10 reservoir 34 wherein ink drawn from the network of fibers 46 is

provided to the inkjet printhead 24,

7. The primary ink storage device 12 of claim 6 wherein the network of fibers 46

including at least one fiber that is a bi-component fiber having a core material

fa—y
W

50 and a sheath material 52 at least partially surrounding the core material S0

with the sheath material 52 different from the core material 50.

8. The primary ink storage device 12 of claim 7 wherein the core material 50 is

polypropylene.

9. The primary ink storage device 12 of claim 7 wherein the sheath material 52 is
polyethylene terephthalate.

10.  The primary ink storage device 12 of claim 6 wherein the network of fibers 46

[
(o]}

includes individual fibers that are bonded to each other at points of contact

without the use of bonding material.



110% t & ()-Z 109&' ()-&L09%&' ()-2Z\ [\ A~ wi [ M 10! sF10 10 10
1011 "109& ()-! M 109 ()-!11"10% t& ()-!1"10%& ()-~AAAA_= aa?Me
+10!1°10% & ()-1\ " s10%&' ()-s10%& ()- 10%& ()-,
' SS109%& ()- 10% () - accFeegf gzX6M4 10!1) &10%& ()- @f  10%sS& ()- ! 10%Kx& () -
lal0%ss& &/ “109& () - * lo%id& ()-90g9g9gBgVvVggg~ @ 10!'! -10% U& () - S@0%
U () - 4H0%/8EBY ) -1 PS 1000U& ()- 10_10 , 10s, 109& () - gthhB‘-'F ouy 10! 1 Z10%
U& ()- s!10% U& ()-#10% (& () Y#10% & ) YYF10% U& () -
U& ()-i5jUjjj @qum@ar@xﬂgstoravgdwlgﬂQy clainm Gwherein the network of ﬁbers 46

are heat fused by an application of heat that softens the network of fibers 46 so

that individual fibers of the network of fibers 46 bond at points of contact.

5 12.  The primary ink storage device 12 of claim 6 wherein the network of fibers 46
defining intercommunicating interstitial spaces 48 capable of holding and
.controlling release of a quantity of ink. -

" 13. * The primary ink storage device 12 of claim 7 wherein the core material 50 of
10 the at least one individual fiber 46 comprises from 30% to 90% by weight of
the at least one individual fiber 46.

14 The primary ink storage device 12 of claim 6 wherein the network of fibers
with each fiber of the network of fibers 46 having a diameter of 12 microns or

15 less.

15. A method for providing ink to an ink reservoir 34 for use in an inkjet printing
system 10, the method comprising:
providing ink to an ink reservoir 34, the ink reservoir when inserted
20 ' into a printing system havmg atopanda bottom relative to a
gravitational frame of reference, the ink reservmr mcludmg a
fluid outlet 36 proximate the bottom of the ink reservoir for
permitting ink flow from the reservoir to the printhead, the ink

reservoir having a rectangular configuration with a height

[ ]
U

dimension, a width dimension and a length dimension, each of
said dimensions greater than one inch, and having a network of
fibers 46 disposed therein in a rectangular configuration, the
network of fibers 46 being heat fused to each other to define

intercommunicating interstitial spaces 48 , the ink reservoir

D
(@]

when inserted into a printing system having a top and a bottom



@gg

U& ()-Y 10% U& ()- L10% U& ()- 10% U& ()-Lf410% U& ()-gkkkDl | | niE~_@
‘10II0I10%U&() 10% U& ()-+10% U& ()-f)10% U& ()-'110% U& ()- " $f10%
() - nUmnnmmmxnb@lOllly 109%&' ()-G 10 U 10 U 10 U@10% U& ()-610%
"()-410% U& ()-110% U& () - nnnnnoPoo~\ : nb@lolllf)lo%m& -1&) 109 () -

10%& W0 O#4¥o5 & ()- 910% & ()-!y 10% Y. Y&() Go)pp3q A A
1,810% & ()-"s$110% & ()- 'w ! 10982 () - pr

=

roe{qlve tcg 21 grarv’lktgtrldnal ﬁ-%%? of rert]erénc%\ the ink reservoir

including a fluid outlet 36 proximate the bottom of the ink
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reservoir for permitting ink flow from the reservoir to the

printhead; and

W

drawing ink provided to the ink reservoir 34 into the
intercommunicating interstitial spaces 48 by means of capillary

action.

16. - The method for broiridiﬁg-ihk to the idk reservoir 34 ofclaim 15 further - .-
10 including:
installing the ink reservoir 34 into an inkjet printing system 10, the
inkjet printing system 10 including an inkjet printhead 24 in fluid
communication with the ink reservoir 34; and
activating the inkjet printhead 24 to eject ink, the inkjet printhead 24
15 creating a pressure gradient to draw ink from the network of
fibers 46.

17. The method for providing ink to the ink reservoir 34 of claim 15 wherein the
network of fibers 46 including at least one fiber that is a bi-component fiber
20 having a core material 50 and a sheath material 52 at least partially
surrounding the core material 50 with the sheath material 52 different from the

core material 50.

18.  The method for providing ink to the ink reservoir 34 of claim 17 wherein the

25 sheath material 50 is polypropylene.

19.  The method for providing ink to the ink reservoir 34 of claim 17 wherein the

sheath material 52 is polyethylene terephthalate.
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5 21.  The method for providing ink to the ink reservoir 34 of claim 15 wherein the

network of fibers 46 are heat fused by an application of heat that softens the
network of ﬁbers 46 so that 1nd1v1dual ﬁbers of the network of ﬁbers bond at

points of contact.

10 22.  The method for providing ink to the ink reservoir 34 of claim 17 wherein the
core material 50 of the at least one individual fiber 46 comprises from 30% to

90% by weight of the at least one individual fiber 46.

23.  The method for providing ink to the ink reservoir 34 of claim 15 wherein the
15 network of fibers 46 with each fiber of the network of fibers 46 having a

diameter of 12 microns or less.

24. A method for providing ink from an ink reservoir 34 to an inkjet printhead 24,
the method comprising:
20 activating the inkjet printhead 24 to deposit ink on media; and
‘ drawing ink from the ink reservoir 34, the ink reservoir when inserted
into a printing system having a top and a bottom relative to a
gravitational frame of reference, the ink reservoir including a

fluid outlet 36 proximate the bottom of the ink reservoir for

o
th

permitting ink flow from the reservoir to the printhead, the ink
reservoir having a rectangular configuration with a height
dimension, a width dimension and a length dimension, and
wherein each of said dimensions is greater than one inch, the
ink reservoir having a network of fibers 46 disposed therein in

30 a rectangular configuration, the network of fibers 46 being
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outlet 36 proximate the bottom of the ink reservoir for

permitting ink flow from the reservoir to the printhead,

10 wherein the activating step providing a pressure
differential that overcomes the capillary force to draw ink
from the ink reservoir 34 to the inkjet printhead 24.

25. The method for providing ink from an ink reservoir 34 to an inkjet

15 printhead 24 of claim 24 wherein the network of fibers 46 include
individual fibers having fiber having a core of polypropylene and a

sheath of polyethylene terephthalate at least partially surrounding

the core material 50.

20 26. Anink container 12 according to claim 1 for providing ink to an
inkjet printhead 24 in use, the inkjet printhead producing a
negative gauge pressure within the printhead during release of ink
in response to activation by a printer portion,

the reservoir 34 is configured for fluid communication with
25 the inkjet printhead;
the ink container comprising a network fibers that are
individually heat fused at points of contact disposed
within the reservoir 34 defining intercommunicating
interstitial spaces, the interstitial spaces 48 configured to

30 produce sufficient capillary force to prevent ink leakage

from the reservoir 34 during insertion of the reservoir 34
into the printer portion while allowing the negative gauge
pressure within the printhead to overcome the capillary
force to replenish the printhead with ink from the

35 reservoir 34.



