WO 01/ 32431 PCT/ US00/ 29568 12 April 2004 -1 5 INK RESERVO R FOR AN | NKJET
PRI NTER BACKGROUND OF THE | NVENTI ON 10 The present invention relates to ink
containers for providing ink to inkjet printers. Mre specifically, the
present invention relates to ink containers that nake use of a network of
heat bonded fibers for retaining and providing the controlled release of

i nk from t Ne2P¥%**ont ai ner. | nkjet printers frequentl X;‘H%‘I@Wf%%l‘of an

i nkj et printhead nmounted within a 15 carriage that is nmoved back and forth
across print nedia, such as paper. As-lthe printhead is noved across the
print nmedia, a control systemactivates the printhead to deposit or eject
ink droplets onto the print nedia to forminages and text. Ink is provided
to the printhead by a supply of ink that is either carried by the carriage
or nmounted to the printing systemnot to nove with the carriage. 20 For
the case where the i nk JNKRBSERYOIRFOBANINKIEVPRINEERe carriage, the ink
supply can be in continuous fluid comunication with the printhead by the
use of a conduit to replenish the printhead continuously. Alternatively,

the printhead can be intermttently connected vvi&h the ink supply by
positioning the printhead %M@%stati on that facilitates
connection of the printhead to the ink supply. 25 For the case where the

i nk supply.is carried W ) I i AV : integral with
the print hé{’)ﬂd, V\hejrrheeL%e\é\éﬁl‘ Jtaheénog'r?fgiﬁ%seté %??dmahgggﬁgﬁﬁ&?(%‘ﬁ%ﬂb y is replaced
when ink is exfhiatgst dMdre spicificallpahe ppas¢ny/inventian rélaies tasink prntaingrs thatyeakear ri ed wi t h

the carriage angRewskRpfeAtBhdd iR GaahhEand hoMlihi e Rhldileiead. For the
case where the I nk sl%ppltgwl s separately replaceable, the ink supply is
e

repl aced when "@gasaefdt pk $oR@Ing0 print head is replaced at the end of
printhead life. Repgedrif®s féfuenih Bk ubd T ah MkjetpHRMY mointed WaBiaed Wi thin the
D1k, Y2 g Sl AL SR A0S, 5,001 5012
2004 -2 | n addirinihend it movpd rossthepgini mddiat acontind systerk pativatgsitherprintbead to t he i nk
supply freque nJeLééit or eject ink droplets onto the print media to form images and text. Ink is
provided to the printhead by a supply of ink that is either carried by the carriage or
mounted to the printing system not to move with the carriage.
20 For the case where the ink supply is not carried with the carriage, the ink
supply 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.
25 For the case where the ink supply is carried with the carriage, ink supply may
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
30 printhead is replaced at the end of printhead life. Regardless of where the ink supply
is located within the printing system, it is critical that the ink supply provide a reliable
supply of ink to the inkjet printhead.



5 provides additional functions within the printing system such as

mai ntai ning a negative pressure, frequently referred to as a backpressure,
within the ink supply and inkjet printhead. This negative pressure nust be
sufficient sewdfatssp head pressure associated with td'[wdomosesuppl y is kept
at a value that is |lower than the atnospheric pr ess%% 011855 vent | eakage
of ink fromeither the ink supply or the inkjet prin 2" requently
referred to as drooling. The ink suppldr is required to provide a negative
pressure or back pressure over a wi de range of tenperatures and atnospheric

pressures in whi cfmsdhﬁodtebioeihmgfnmtt@rm@esmmeﬁw@@mg@p@h@c[ua{g@ and operati on.
One negative pressure genera g]aﬂrlrg]gham sm t hat _has revi ously been used is

a pordus membeyovidesadfitional fimggions FPURESYHEP: SuhAs BHIYERET at es a capil l ary
15 force. OnCeegatiedpréssike, ahpmﬂb'reﬁgedmaMackpessare,nﬁt}nmhdwwpblmﬂyur et hane foam

which is dis ,}&Zég%gd l‘il'h1§r1e %Q%f“ﬁ%“%%é &%wm«%gghhtt ';eg}%r mal | nkj et Pen

Body Construct t or a pability" to
Baker, et al. asﬁ°§‘§€?e‘ﬂth$@pf-‘@ﬁffé3f15ke}38atai@‘88ha“a &eraféaglﬂgﬁ@efsahsn% he assi gnee of
t he present I Ipresutd t0 prevelleRH0 32N o @l the @R sﬁ}ﬁ%&@ﬁnﬂje@rﬁ'ﬁtﬁﬂs i nk

cont ajgner's | ncl gl Ag OG!S Syl PR AHSIBIRlres B3l BEL feghihean ever present

need i nk suﬂue I'es materials and are
rel ati veI y easyestus %hwhpra@wep@rawﬁew@syfmmmgnq 3Rosphgppl y cost t hat

tends to reduggestung nﬂﬁﬁchﬂﬁgﬁqepﬁrlnﬂat éx@&wﬁ&&h&orakd’hn@-ﬁwiaﬁérpn t hese ink
cont ai ners shoul d vol unet ri cI effici.en | ati ve corrpact

ce ar
i nk supply for 8?“’#@’“’? Rgssurg G&f tlmlgng’fhfl?-}mb at ﬁse"eeb’f’(’u feR &8t em
addi tion, thesaa)oronkmsnbplpkucba iskabsetbihgpembaypaivh gereBtend cabarng nade | n

diff e1r5ent for %Ifc@%xfag sucipiflk éblg'@lgmgtrgé?nb\%ﬂ 1s7-§re&tllaie5'ﬁ'olﬁ§:e'tﬂaﬁéf% wh&iE€m can be
optimzed. Finally, these ink l'ies ul d npati ble with inks used

ininkjet pri$essd “%9§tpéf‘?§‘4t751 e“x?%tﬁ'fi %W%ﬁé’?‘i‘%?ﬁly(gfmf‘??@% i nks.
Cont am nat i on Mdving [eprévakInk Bengksant Peed €abdbikity’t th Ballet, binl. Ofsuddiseptenities et  pri nt head

as vel | as 1 edChef e D10l o Jalistator 0 SRR e Bk AVENTI ON One aspect

of the present i nvén cont al provi |ng Ink to an
i nkj et pri nt heZRP894pRRAZ disguse sk eonfainets inrlding fibews a%Pﬂoé’g%?‘V’éherr for containing

ink. A so incl udaqlerbmam@rﬂrakmﬁ&moamlaaf ueswmhﬁlﬁcasge ofIBR c&ONt i nuous fi ber
defining a three |

1rlCI ud e relativ. Oajél %243 c CéT Ur§b &112 1§ks % A(\)gl‘dm 2004
di mensi onal pdPBHEs ﬁ‘glr%éf &85 [0 TRRfaciure, ey S F R (B APRY $2Y0% s honded to
itself at 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



points of contact to forma self-sustaining structure that is disposed
within the reservoir for retaining ink. Ink is drawn fromthe

sel f-sustaining structure and provided to the inkjet printhead. 5 1n a
preferred enbodi nent, the present invention the at |east one continuous
fiber is a bi-conponent fiber having a core material and a sheath materi al
at | east P®BHPly surrounding the core material. |n RAY{USOORP¥E e r ed

enbodi ment the core nmaterial is polypropylene and the, s PLIP {'IZB‘B}‘GI’I al is
pol yet hyl ene terephthal ate. The at I|-gast one conti nuous I'S

preferably bo %ﬁdeﬁmgafatlo to bond to
itself. BRI EFQ'BE%&QM %%J&? 'Hl%%ﬁtaswﬂ@&onﬁr%&sgﬂgr # i s an exenpl ary

enbodi ment of peinks pikptest toferimtsel-Susthiping SHEP ﬁ‘é‘r‘%ﬂ‘%’g“P Kehinfhe L cont ai ner of the
present i nventd.Qhir 5 hainidg inR. 1Ak & GRRABSH the EHRIRAANY sBhddeandf t he ink

contai ner of the present 'invention and an inkjet printhead that receives
ink from the iPrKidedgpthsinkistpringead acconplish printing. 20 Fig. 3 is an

expl oded VlseW of tlh@pxbfaked&&n&dahdﬂerhcﬁifeschhnyemoesxeattleastrwemliumws showi ng an ink
reser VOi r 3. tV\SDrbl-C(g)m On n Ceil' l'raIVI Jc%rcfn%EenLlQ§§Jsﬁméa9nndté?fapat Iegk? reser VOI r and
a reservoir cOVER FBFOHRY 05|n hereservol r. Fi g. IS represents t he
net wor k of fus’edalmsmedusghhnmremtcﬁalglﬂ thgs preferggd em@dl@“‘éh“g’f’@at |y enl ar ged

per spect ive VInﬁWnLlQJ%[}pn%Eﬁéﬂ@§nd|tﬂc@ﬁe§thMeﬁﬁﬁfpol&a@lenaéremﬂaw krnef f used fibers
shown in Fig. 4A that "are inserted into [ SPI())er in Fig. 3.

e i
Fig. 5Ais a éF‘G@@"S&‘E‘E‘F‘BPPf&F’ is;prefpraRly ‘é’“?ﬁdffé?el?lﬁﬂ‘éﬁsl‘é g?%“‘f’l fes 5-5 of Fig.
4. Fig. 5Bjg s wswbndlotigsinNati ve enbodi nent of a fiber shown in Fig. 4 having a
cross- shaped or x-shaped core portion. 30 Fig. 6 is a cross section of a
pair of fibers that are fused at a contact point taken across |lines 6-6
shown in Fig. 4. WD 01/32431 PCT/ US00/ 29568 12 April 2004 -4- Fig. 7 1is a

sinplified representati ogripk PERERIATONOFOFHE PRAMIRESNt 1 nvention for
filling the ink supply shown tn FIg. 3.

15 Fig. 1 is an exemplary embodiment of an inkjet printer that incorporates the
ink container of the present invention.

Fig. 2 is a schematic representation of the ink container of the present
invention and an inkjet printhead that receives ink from the ink container to
accomplish printing.

20 Fig. 3 is an exploded view of the ink container of the present invention
showing an ink reservoir, a network of fused fibers for insertion into the reservoir, and
a reservoir cover for enclosing the reservoir.
Fig. 4A is represents the network of fused fibers shown in Fig. 3.
Fig. 4B is a greatly enlarged perspective view taken across lines 4B-4Bof the
25  network of fused fibers shown in Fig. 4A that are inserted into the ink reservoir shown
in Fig. 3.

Fig. 5A is a cross section of a single fiber taken across lines 5-5 of Fig. 4.

Fig. 5B is an altemnative embodiment of a fiber shown in Fig. 4 having a cross-
shaped or x-shaped core portion.

30 Fig. 6 is a cross section of a pair of fibers that are fused at a contact point taken

across lines 6-6 shown in Fig. 4.



Fig. 8 is a schematic representation of the ink container shown in Fig. 3
fluidically coupled to an inkjet printhead. 5 DETAI LED DESCRI PTI ON OF THE
PREFERRED EMBODI MENT Fig. | is a perspective view of one exenplary

enbodi ment of a printing system 10 10, shown with its cover open, that
includes at |east one ink container 12 of the present |nvent|on The
printing sY&t®#4b further includes at |east one inkj ¥$F%ead ( not
shown) installed in the printer portion 14. The |nkjet %rln ad is
responsive to activation signal from-the printer portion 14 to eject ink.
The inkjet printhgadisiaSinpRitld dpteshQEondl thBmbthdd obhe pré@ntiimkntd Ry ai ner 12, 15
The inkjet printhead is preferably installed in a scanning carriage 18 and
moved rel at i vEllipgthginksyep shop@indiss- shown in Fig. 1. Alternatively, the

i nkj et printhead Hg$8fsla>$&|dnﬂiadeptchﬂtaﬁn’nioﬂﬁle inke ctinminershovonieBiggast t he print head
to acconplish tin The printer portion 14 includes a nedia
tray 20 for g@ﬂ? Vﬁﬂgﬁﬁ‘ﬁT"hg %gﬁﬁ As print nedia 22 is stepped through
the print zone, the scanning carriage noves the 20 printhead relative to
the print nedia 22. The printer portion 14 selectively activates the
printhead to dep05|t i nk on orlnt nedi a QO th | sh printing. The
printing system DEIAILERDESCRIPIION O, R ;

containers 12 representing an i nk contalner 12 for black ink and a

three-color partifi in al ner enta, and
yel low i nks, al | ot ’SFBFrSpfé'VE)Y'F%? °H§°xem$ﬁryfg’tﬁ)?lm3'glog? é}r@ By %{‘%‘g met hod and
appar at us wf té)ehopnedtdits coverwpant thay includes atdgaptlonciaihdostaines 1pefthe i ng systens 10

t hat nake use a gustems that use
greater or g8§FH&Qﬁ%n *e%ggﬂggﬁEESugﬁmgzéyﬁﬁhﬂgﬁn?fgel|ty printing which

typically usesfllﬁhee‘i(nﬁﬁfh‘é"“é;tﬂﬁﬁ}eé'" tyej pgjnterpoftign - sE‘I‘Fé’i‘Féﬁ‘P'E"“i‘eé‘b‘Fesent ation of
the printing %&hﬁmt&ﬁl:tn\ﬁ&ﬁb@!igdamhud@ﬁmte&%rﬁohmtbljléctsikpmhqﬁnlqcft i nk cont ai ner

12, an inkjet prin id |nt J connect 26 for fluidically
i nter connect i Hg" 'Eeﬁ‘ge's ﬁ‘fgméﬁﬁv% ‘ﬂ]égy tEez'ulé Hta‘f“ﬁ ‘printhead 24. WO 01/32431
PCT/ USO0/ 23568 1 ZThé\jnkjed prigtBéd ispieferablyansptédrit hwamiing dariiage 18adds a housi ng 28
and an ink e e%&/e'd%]atigg {ota'pﬂm n%ﬁlla asTsn&avn in Fig. 1. Alternatively, the inkjet printhead

is fixed and the print media is moved past the printhead to accomplish printing. The

inkjet printer portion 14 includes a media tray 20 for receiving print media 22. As
print media 22 is stepped through the print zone, the scanning carriage moves the

20  printhead relative to the print media 22. The printer portion 14 selectively activates
the printhead to deposit ink on print media to thereby accomplish printing.

The printing system 10 shown in Fig. 1 is shown with 2 replaceable ink
containers 12 representing an ink container 12 for black ink and a three-color
partitioned ink container 12 containing cyan, magenta, and yellow inks, allowing for

25  printing with four colorants. The method and apparatus of the present invention is
applicable to printing systems 10 that make use of other arrangements such as printing
systems that use greater or less than 4-ink colors, such as in high fidelity printing
which typically uses 6 or more colors.

Fig. 2 is a schematic representation of the printing system 10 which includes

30 the ink supply or ink container 12, an inkjet printhead 24, and a fluid interconnect 26
for fluidically interconnecting the ink container 12 and the printhead 24.



ink ejection portion 30 is responsive to activation signals by the printer
portion 14 for ejecting ink to acconplish printing. The housing 28 defines
a.small ink reservoir for containing ink 32 that is used by the ejection
portion 30 for ejecting ink. As the inkjet 5 printhead 24 ejects ink or
depletes the ink 32 stored in the housing 28, the ink container 12

repl eni shes¥WE2B i nthead 24. A volunme of ink contai nF.ABCT’VF”P'?f % nk  supply
12 is typically significantly larger than a vol une of ﬁ contal ner within
the housing 28. Therefore, the ink céntainer 12 is a prlnary supply of in

for the print headﬂ%?rmtﬂegd I\ Felda HofHz 38 Bafan iR ejedifoh péish 38, TIRSEr voi r 34
having a fluid outle an air inlet 38. Disposed within the

reservoir 34 jigk %FCY‘@tP%'P'kmjf respopsivE & actiyation siepalyhy the Pf'&‘§’é’6“'8’f 14196i nts of
contact to defeje&ﬁg%k&@ﬁb&n'lpﬁﬁlﬁ/pnﬁﬁr@f amoﬁﬁegbeueﬁéa.a sthhlkink gegirlolrdory St or age

menber 40 performs sev ant functi wi t.hin t Kj et printing
system 10.  THE8™¥%pg Fk g‘satést“g%agﬁé HET 'é?onfﬁg&%é?ech" 'gk 's'bsq?e e
capi | | ari tys t qrintb¢ad RMejeatskink a dépletep the ink A2 stérerkin the hduaige 2§, thgiinkt he reservoi r 34

during insert 'cgmalﬁé?(ii% eagﬁgﬁgémeopfmmm %volmrsmk Békaint@inltkeQhR the printing
system 10. Thi s capi orce nmust be sufficiently great to prevent ink

| eakage from tsHeply 13is yrically sigmificantly lappgrshang volnmeofjukcoptgiper Jfthin s\ i r onnent al
condi ti ons SuGfus 28 CTRAKGRS, the ik AsHEhindF RSSd PrihayRappy@Sink Teecapi | | ary  shoul d
be sufficient to ngtzgl nink wwthin the ink container 12 for all
orientations o"l""tf1 O reservoir 34 as well as undergoi ng shock and

vi bration tthhat t heTheridk oonmheaimmludts?amyoir Bt iceingiofiddioutletd6 bmdadlair ng. Once t he
i nk cont ai ner s MelfY fluidically
coupled to the%%r# PLQ&%&%‘M r&'&?ol ﬁ{eﬂ%ﬂedggge?l%g%? %&qut@%gt capillary

st or age rrenberpom%mmPtm@IﬁPWPlPﬁU%‘QBagFrnemberf‘brﬁh?ﬁé"lii'ﬁkm’@%mt ainer 12 to the
inkjet 25 pri %Jﬁﬁ)@@o%éﬁoﬁsetémuﬁﬂakdneﬁmd%dsmtmmu&fh infifd §sénitto. f rom t he

ej ection portlon 30 negative essur sonet.i referred to as a
back pressure, }F§apék€éf°5’§e 8?{’“’%@ "955*?%%88“ 3! 'aﬁ%Ps'e'ﬂBg'g?‘i ve gauge
pressure Wi higievediénk[iakagt frer che Béerairad Huting drsertion fafd remevat of tho urkver cone the
capillary force ret g n Wi t.hi n. t i , thereby

al I owi ng ink {S"f 'er E‘r’m%cf’ﬂn lngﬂﬁecgont@%ﬁ%iﬂwﬂ)ﬂ uspﬁggﬁ&em thead 24 until
30 equilibri umastorpeamh@ldleal@nf@metbmnl{nessrvpmmmrar\ﬁéfcmw nd the gauge
pressure wit h'éav.mﬁmn"ca,{a&lbﬁs%@h%s%\e/\%&rmh feQurb Lg@pmelc@,w ryf Or ce retaining

ink within the ink contai ner 1PCT/ 00/ 29568 _ .12 April 2004
should be sufficient to retain m'k within the ink container 12 for all orientations of the

k

20 reservoir 34 as well as undergoing shock and vibration that the ink container 12 may
undergo during handling.

Once the ink container 12 is installed into the printing system 10 and
fluidically coupled to the printhead by way of fluid interconnect 26, the capillary
storage member 40 should allow ink to flow from the ink container 12 to the inkjet

25  printhead 24. As the inkjet printhead 24 ejects ink from the ejection portion 30, a
negative gauge pressure, sometimes referred to as a back pressure, is created in the
printhead 24. This negative gauge pressure within the printhead 24 should be
sufficient to overcome the capillary force retaining ink within the capillary member
40, thereby allowing ink to flow from the ink container 12 into the printhead 24 until

30 equilibrium is reached. Once equilibrium is reached and the gauge pressure within the

printhead 24 is equal to the capillary force retaining ink within the ink container 12,



-6- ink no longer flows fromthe ink container 12 to the printhead 24. The
gauge pressure in the printhead 24 wll generally depend on the rate of
ink ejection fromthe ink ejection portion 30. As the printing rate or ink
ejection rate increases, the gauge pressure within the printhead wll
becone nore negative causing ink to flowat a 5 higher rate to the
printhead Y2%%%4¥ t he i nk container 12. In one preferr"&!l’”???f? ¥ printing
system 10 the printhead 24 produces a naxi num backprézssAt?Fé %t is equal

to 10 inches of water or a negative ¢gauge pressure that is equal to 10

i nches of wat g o lodgdfnd¥s tbth e il caffaifeR 1 tbﬁi\!ﬁﬂtﬁleﬁﬂeﬂuhﬁéga@@p@@ﬁﬂece i ncl uded

therein for conpensation for environnental changes such as tenperature and
pressure var i @thedriathead 3pwiflgenerglderspd P the iaﬁﬁg'"'é?l‘éc“?fbffmb‘aﬁﬂénsat ed for, then
uncontrol | ed lj@:ﬁkrl ;ﬁﬁloﬁﬁo |Kkkhcfphﬁkiﬁlgfrdﬂﬁ)r lrial‘ejeﬂbﬁlﬁ&dnc&jaﬁﬂhhe(gmgﬁortI on 30 can
occur. In sone con ur at i m. .10 _t he printhead 24
does not mclU&“é“'%le}g ﬂf%{f"l Sﬁﬂéb?"%’%ﬂg‘?rﬁ% %"é’gcaflﬁ MRIPY &% “menber 40 i s
used to nmabnt agh@rlatemgenrmmeadtiaﬁkmpwezksmcrﬂ tlmepnefenmelaﬁ 24 over nor nal
pressure and [ lbhRbrésshir® thaSs Qbialt he capillary
menber 40 155?’gﬁggsgaé#nﬁh%ﬁ%ﬁﬁg%ducg%ﬁaﬁgﬂgg ‘?F rren%er t her eby
creating a sl iodhincheeefiers a pegative g%)‘ﬂ%%’?ﬂl"%‘hwsteﬂ‘?ahmtl%‘dﬁfPﬁ‘(af‘Féad 24. This

sli ght |y negati VeTbﬁﬁiﬁth&fd@&&dh@ch@d@ﬁiﬁﬂ&@evﬁﬁéﬁ%ﬁﬂﬁdthel‘eﬁh‘o:f rom | eaki ng or
drooling fromthe e tlon J pn 30 g . changes | era%Ia §pher|c

condi ti ons su&Wpﬁ'Ea P L e "5ﬂ'ﬁrf e 3T %"ﬁ'%m"éet FEC ‘The capillary
menber 40 19holfttdsepriniivd@resiotfcbmpingtet fdpalek uprrsoluiieakios omdgfam the gauge 20
pressure in tﬁﬁm‘%ﬁd J@c%?ﬁmg]ﬁotcgn &Elﬁ"’h‘?%e%{?@ﬁéﬂ%ﬂs &Wepﬂﬂm@%%' storage and
operating t1ons mbodi ment I n Fig. picts an ink container 12
and a print hewhmlnihhaét“d%ﬂsémé’&b'#%’éﬁ&&‘?‘%{tdéY‘SF \"ﬁﬁpgﬁé%la@meﬂ‘?&' i nk cont ai ner

12 is repl acegy M‘@ﬁﬂ‘to%mnﬁgatﬁd’ﬂckﬂr@ﬁr@ﬁth@bﬁiﬂﬁﬁhﬂ%vér%oﬁrﬁm aced at end of
life. The nethod agfg #oparatus pf (L)l?' %agjil ﬁ‘f ﬁt? |nﬁent|o 4(§ applicable to
i nkj et printi PESYHERLRPeRyre X Ursions Jhnepilley frse SUPSEP O MPR%A*Y t hose shown in
Fig. 2. Fas ewadspd gl idkibackitoilie capitibrpimeeber, Hidrebywleatidpe sfight ndgitoatiacR4 can be

| nteqrat ed | bt SFLE pReRL 2 L N Sequ B preBhre L iGN

i ncl udes the PRR R d % ad n replaced when

i nk wi t hin thiak&emntieakingys dioglingdivmshesicetipn p@@onﬁﬁéunnskhaezmrau ner 12 and

printhead 24 §tn|9§ﬁﬂeric@oﬁltxgns s8ch@OptEs@irdlchah cf%hﬂﬂleﬂ &RhrOhanged) e Al t €r nati vel y,
the ink contarner 12 can be partitioned into three separate
capillary member 40 should provide sufficient back pressure or negative gauge

20  pressure in the printhead 24 to prevent drooling during normal storage and operating
conditions.

The embodiment in Fig. 2 depicts an ink container 12 and a printhead 24 that
are each separately replaceable. The ink container 12 is replaced when exhausted and
the printhead 24 is replaced at end of life. The method and apparatus of the present

25  invention is applicable to inkjet printing systems 10 having other configurations than
those shown in Fig. 2. For example, the ink container 12 and the printhead 24 can be
integrated into a single print cartridge. The print cartridge which includes the ink
container 12 and the printhead 24 is then replaced when ink within the cartridge is
exhausted.

30 The ink container 12 and printhead 24 shown in Fig. 2 contain a single color

ink. Alternatively, the ink container 12 can be partitioned into three separate



WO 01/ 32431 PCT/ USOQO 29568 12 April 2004 -7- chanbers with each chanber
containing a different color ink. In this case, three printheads 24 are
required with each printhead in fluid conmunication with a different
chanber within the ink container 12. O her configurations are al so

possi bl e, such as nore or |ess chanbers associated wth the ink container
12 as wel | W@ogaadtiti oning the 5 printhead and provi di PEy/gsepmset e i nk
colors to different partitions of the printhead or &} @ptiloropéerti on 30.
Fig. 3 is an exploded view of the ink—;contai ner 12 shown in Fig. 2. The ink
cont ai ner 12 | cl.udes, an ink res rv0| ortlon lhg the |IIary menber 40

and a |id 42 “HRPFRYADHAmPF 'e'gc?l?)vh" "'te‘ﬁtc?sf/ Of  air into the ink
reservoir 34 pThhead%mkelramyed:ly@thmbmthedc()nﬂsxdcmmmioetcbmwnhadtffnemi nk reservoir

34. The reser anybelsxﬂithlmstij__é IHL loggmw l% hOthQ lé?"%g“““gl‘g Jre J?i% 5 %ﬁ%&eag in nore

detail with respect on the ink
reservoir 34 tfﬂ?"s%éﬂss threbersegse?'%hvrlththemktcwéa'w&@W%eﬁ refitjendigteent | each of

the height,s Wridthéad aiovidiip@tpara@iikRAEHs mﬁffetenchaﬁmm:'iaypdﬂmewmand L,
respectlvely are. al | ﬁ'b ater than one inch to provide a high capacity ink

cont ai ner i Rogift3%r ef erred enbodi ment, the capillary menber 40 of
t he present |nventlhgm1sanSxﬁlmmdwéfnlamkacomanMdhom infFighzrBefnkat are heat

fused at POl M Sudher AOMUBRL an il \ERR i bRR1E o) &,neg,ﬁ%&{b@moxnmgmd of a

bi - conponent fi g l'yester suc
pol yet hyl ene theyingxstaliaries %fo(mygwfyaf?@om@w Wreqsertq*re"ﬁe&ecam%ma core
material tHAt henbbl iRk .ﬁolh@me%tmsh OVheshieiviik SGiE filldaivgth inklaé €ngt h

t hernopl astic 2 I r tyl ene

t er epht hal at e. %g‘?ﬁéﬁf{ﬂ‘ R‘Q’Sﬁet?‘ ‘B‘g‘l’ép‘g?tg¥§r7g%r"§8%)79fsc?raﬁ@c?“ $ing a nelt
bl own fiber prigicessoir 3foreabthefoscavoireinthelptefoned dntbedimpnt zechofthe hdightmy be
desirable to s to the nelt
i ndex of the s letg’tcahd Eoglq'%lﬁe'ﬂ% %Fd;@edsé}fl-h ﬁrf@'[‘es eP‘glg\/v?r%m%faﬁgleﬁérprocess t he
mai n requi remsthemoocfm@lﬁepreuﬂeeaMtcmwalmkucsnwrwa& it is crystallized when 25

extruded ofscryst ajlgiezAlngd Shbobi t,ttﬁkecamlr;mmbe.wmmpﬁe&m@emﬂ;mer efore,
other highly crystalline thernoplastic nMers suc hi gh density

pol yet hyl ene t‘éf"@’bﬁ‘hf‘l‘?&l“a‘ﬁ'@’°’k8§ﬁb°0§éhaf "%‘?atﬁéf‘f’ Reipfaef cantach @Qscnyl on and nylon
66 can al so beﬁ&ﬁ@dpreﬁelbwmrmm/dfeaecomsonanﬁwraivafgraeﬁtamwmemt erial due toits

low price and e%/es?er such E E'etﬁ)ﬁene {erephtﬂ/alate (pE'Sgnd tl ctoi-p%{)]'mert tpe?'eof 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 a
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.



use of a pol ypropylene core material provides core strength allow ng the
production of 30 fine fibers using various nelt blow ng techni ques. The
core material should be capable of formng a bond to the sheath material as
wel | . WO 01/32431 PCT/ USCQ 29568 12 April 2004 -8- Fig. 4Bis a greatly
simplified representation of the network of fibers which formthe capillary
menber 40, WHBMM3Yreatly enlarged in break away taken ISR nes 4A-4A
of the capillary nmenber 40 shown in Fig 4A. The capiid @g)yllmgﬁber 40 is

made up of a network of fibers with each individual fiber 46 being heat

bonded or 5 heat fg ARG Serliof PR Swblk of @Rk akicn The netvor k of
fibers 46 which nake lsta%re%!ay cé“ &* c“me“r’ﬂ:) 40 caﬁ be formed of a single

fiber 46 that form tmrcaplﬂﬁ@unwewo W"Tat%@!afged @rbrefwak@facrassm urality of
fiber Sl 4]? bTh%nélakvh?r({fﬂﬂf:apfllal@%cﬁlbérQd) Sown Pigf4A. THSEaBillEH MEmBSH ?M@t ure having a
general fiber orientation represen sust ai ni ng
structure def MREPHY af‘ﬁ‘u‘émh%ftf&ﬂf‘ W‘ﬂb?aq‘f'l“gé‘?"g]rfg?gvxagf'%'&tebg'bd}i? 'ngs or gaps 10
bet ween the f |hb$f®ed4@otudafadm d poins &f chntact Uthe setwork eff fibtrs #6 whichyedkh. Thi s
interstitial pa}hte ﬁ&pﬁla{yfnpern%aQOF bpﬁ)}ln?ed%n%&tlg‘e%& 4%%! lL tvﬁ[wﬁéd BicRpert ies for

retaining ink he ca . In_one preferred enbodi nent,
the capi || ary uperitself, ouformied offagphurrbity OﬁﬁbeffgmaTWFtWOTka@RMSr{@"“GrSEJ&eSs wher eby t he

i ndi vi dual fi Q@s&%nr&@tr@c‘ﬁﬁe Iﬂeiﬁé Q%Q%gergﬁenﬁ%ntreﬁrﬁaﬁeﬂm?ﬁnm4 thk fuse at
vari ous points of contact t rou(gﬁout the network of fipers. This network of

fibers, when Pefsusthipiggrctaredsfiedhydhe agryptk af fifgesAf definesspacings orgaps

sel f - sust ajpi rm&wmrt&eﬁberdnmmaimadtormwsumrum pathi 'gns lﬁaersr.tepnsaesent S a cross
Cross section

section taken acr | i S5A-. st

of an indivi dJ%ﬂ“e‘ﬁ"%'%"re r?e“i:‘ﬁ%'ﬁaqp"c’fe Fta'f'mﬁml( hega B 20 conponent
fiber, havingnembord@. 50 and a sheath 52 The size of the fiber 46 and
relative portion OIBoﬁé}ﬁefé&@@rﬂlﬁdﬁgmﬂﬂpcaﬁﬂafr?méﬂbem\@foﬁﬁﬂ'ilsnﬁﬁ A y exagger at ed

for |IIustrat|vecar|tX e core nmaterlal prefera ri ses at | east
30 percent andlaying presesyy %@V&%H’F‘VW‘%’W?R&F‘“P‘H’S“d&’/E‘F%WFeﬁfn"F'Ber content. In
t he prefer£d malOdiidi® pdiats ofRafiddt thidahhbiit the attwdérk bfiberd OTHIGRIWOEkDfaVer age, a

di anet er of 1ﬁibp;|&cron 5B, r.epresents. anth%leternati ve fi ber

| .25 Fi.q.
46 that is si rthrbf%? ﬁlréoumeazdzeranig)ogiigardens to fo asgl?sustammg

dimensional structure.
Fig. 5A represents a cross section taken across lines SA-5A in Fig. 4 to
illustrate a cross section of an individual fiber 46. Each individual fiber 46 is a bi-

20 component fiber, having a core 50 and a sheath 52. The size of the fiber 46 and
relative portion of the sheath 52 and core 50 have been greatly exaggerated for
illustrative clarity. The core material preferably comprises at least 30 percent and up
to 90 percent by weight of the overall fiber content. In the preferred embodiment,
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. SA, 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



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 conpletely
cover the core material 50. Various other alternative cross sections can
al so be used, such as a tri-lobal or y-shaped fiber, or an 30 h-shaped
cross-sect i $A%¥HAr " just to name a few. The use of noRSTBYUMESH ber s
results in an increased surface area at the fibrous 12UAREde200e capillary
pressure and WO 01/ 32431 PCT/ US00/ 295688 12 April 2004 -9- absorbency of

the network ofapfokerdly ot tOnetviori ma&mﬂnérasedllﬁmét pRP&HIGH th theRettablet he wettabl e
fi ber surface._Therefare, the use_ of no%oun fibers tendﬁato i nprove the

capillary pr dbeiipecs khesfoeoheuss af pogrpund fherstends fojimprove s fgidary o Anot her
nmet hod for |rrnfr@wa‘agdﬁﬁaeb@egmfmeazrpylagrnems«une and absorbency is to 5 reduce

a diameter of t he ?’n%brgéhod jcg lmJ}ovmg(%i%r&pﬂ%gﬁpresgu%aBd R%rgengﬁ é)' ty or weight,

the use of smallef” ce area the fiber.
Smal | er fi biarge@@ﬁtmtewféhembmﬁiﬁdé’“hamﬂ@t Cmrlfl’quw&“éf’fe‘mlﬁhbfhe Therefore, by

changing the q.ls@&ﬁ%ﬁnﬁl’erﬁlfershbﬁn;frév@ﬁﬁe suﬁ&eﬁiadmlelﬁbe?-s&{%ﬂercm;&@gé@&ithe shape of
the fiber 46, the desired ca illary pr?ssge ri nth@g system 10
t

or
can be achi evefProvide apege ungfosn ‘F'ﬁ%fPP athse Hwgine WEF'G‘Fﬁg ofthe fusi ng of

i ndi vi dual fi braswéfas bjth@ngir theisRapelofeliedibér 46,2iRtdesrad éapiliary pRoIeS® | i nes 66 at a
poi nt of conta fibers. Each individual fiber 46

ual
has a core 50 5??&'"5"%%%%‘:9“3’2””%?6 3 point of contact between the two
fibers 46, 1¢he she&ghﬁlmmnlalheﬁﬂneldmgwé\bdtédna@fg@whmlftbcrs'FQJsFéad()v»ith t he

sheath materi QLaQI)ssEJa@onque@&%}hnu &%{ a p%@)t of Ebtact Béﬁr&e&gtv@fmdivﬂﬂﬁlv' dual fibers
is 15 acconplished w thout hesi ves or bindi ng agents.

Furt her nore, i fihgisvEastindividp! SEﬁ'§6 ‘296“%‘1’%50%1 aehedipet Akt Pt PHBUE r equi ri ng any
retaini ng meangiwetdgs 190 Yibdrdohighedth m@@ial 5254 1dlted togektgr GifisetDbititee Fig. 7 is a

schenat|C|IIutrat|o ft (] i.n into the ink
cont ai ner ‘?‘é’gg‘ﬁf‘r]?cﬁggﬁ?ﬁéﬁheEFﬁ‘Bg‘?fmg“'ngﬂ?S?’ﬁ@r 12 is shown with
t he 20 capilSI aercgomﬁshbdawuhéﬁt theruseuf hdhelsivendrdintiingagees durtiermor84ndivided | id 42 i s

shown renoved. fber@l% Eclcglrg&. COn?ﬁo&t?ethg?%ﬁnfﬁzﬁfn\/ngx{ ?rﬁf}}lég%g%?laﬁx?g contai ner 54

havi ng a supply al ne el n t 58 allows ink
to flow fromtﬂq@sqsmmnsatpmuye 54 into the reservoir 34. As ink flows into

the reservoir, inkgipS iglf RKdalidiliehd of thd (Rdc8ds bt filfdg ink into the ink

container 12 of the present invention. The ink container 12 is shown with the

20 capillary member 40 inserted into the reservoir 34. The lid 42 is shown removed. Ink
is provided to the reservoir 34 by an ink container 54 having a supply of ink 56
contained therein. A fluid conduit 58 allows ink to flow from the ink supply 54 into
the reservoir 34. As ink flows into the reservoir, ink is drawn into the interstitial
spaces 48 between fibers 46 of the network of fibers 40 by the capillarity of this

25 network of fibers. Once the capillary member 40 is no longer capable of absorbing
ink, the 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



spaces 48 between fibers 46 of the network of fibers 40 by the capillarity
of this 25 network of fibers. Once the capillary nenber 40 is no | onger
capabl e of absorbing ink, the flow of ink fromthe ink container 54 is
ceased. The lid 42 is then placed on the ink reservoir 34. Although the
met hod of filli ng the ink reservoir 34 acconplished without the 1lid 42 as
shown in FiVP ! he reservoir 34 can be filled in ot hBYTYHYE8s wel|. For
30 exanple the reservoir can alternatively be filledlhiAMilHO08id 42 in

pl ace, and ink is provided fromthe i-ik supply 54 through the air vent from

the lid 42 %n?esiaﬂéi?_Alﬁﬁaﬁ%{yﬁﬂér@s@ﬁ&hfeﬂﬂ%ﬁ d?&gﬁ&_cmﬂ& ﬁ?&i(’jf-kdm 230_4 [(10- o
reservoir. ernative e reservoir 34 can be inverted,. and ink can be
filled from tPfdng %‘IRP‘%%J%HPW‘@& “PHPHL?@*‘? af*ﬁ'atoﬂeu'rkdessm'r % s infs i nto the ink
reservoir 34. réaeeir 34)ink isabsorbedigrtvechpiliad/meniberid0i Sheainsiod bftbe wsserthe capi | | ary
member 40 Thea RN 1l BfinR o BRA 1dg Y ROk RRerfil 34 BindiRRA dur | NO 1 he
initial filling of the ink reServoir f_at the tine of 5 manufacture as a
met hod to ref imdnufadiese pspimethom toa¢fiidhe inkzopspines 17 orre inkisexhaugrdt ed. The use of

the capillary nmateffeale ofthe dpillalySrafefif 4@ 6 thel pRYSNLIAonWHics i s  preferably a

bi - component fi ber hayin ol ypropyl ene core and a pol yet hyl ene

t er epht hal at e péﬁ'ié%{’tbﬁ%@'r“@’g‘{oﬁ ‘é‘%”h'ﬁ%?'?%’gmf’ eﬁ?’%@géga@lﬂ};ﬁm ling the ink
cont ai ner. Theaerephthalale steehtyi giegly Siiplifies 0 poéess di @llipg s mk tontaimee The on 1 S nore
hydrophilic than,the 10 polyur f used previously as
an absorbent natery '§?‘erfah&tqr§)eﬁ?ﬁr§{em%ﬂ%ktf£? mﬁ%ﬁg&gﬁgﬁ ﬂggﬁ‘t_@ hose disclosed in
U. S. Pat entl0 Nepolydrethang faagighat has bggp keed previqusly ps an absarberit mptegipl inthegnakal | nkj et Pen

Body Constructiiﬂga HRVCR 8 thaiPaiIsd il 1K, FaleRNAOE77 05, R, &apabi | i ty" issued
Sept enber 13, 1 8§ and_assi to the assi

)83, Si gned _ gnee of the %rngsent i nvention.
Pol yur et hane fued Thsrma kighep Body SansirgetipnaHavipg Imptoved,Ink stofaggand oyt 50t 15
angl e, ther ef oreed Capltilitg' isstiedSegtdniberdl3f 1988) arfdi absignédtk the assigade 0fthe havi ng
pol yur et hane foam. .contained therein w thout using .expensive and tine
T e,
ol yur et ha apglentizgefon ng It tagiil] infpcontaigerpiraving agefeant nk cont act
coat and_ conpl St AR Wine bl b ok S el fend 1020
reduce pri nt heftingip erder gy wot thgfree. Balyurptharsfermean b trepted tpIBPIO®T of t he capi | | ary
rrrslnbe_r 40 lc<>f red¥@e tRE 1R ERtactiahpI& RdveRd, thidGeatnehtSh additiR ka/indré@¥ing Nk cont act angl e,
allowing ink t

n?angf%cturing 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.



readily absorbed into the capillary nenber 40 without requiring treatnent
of the capillary nenber 40. Fig. 8 shows inkjet printing system 10 of the
present invention in operation. 25 Wth 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

i nkj et pri mevaaesr4 by way of a fluid conduit 26. The eBEiesoe29s68 acti vati on
of the drop ejection portion 30 to eject ink producq§ R rﬁgﬁ;d ve gauge
pressure within the inkjet printhead;24. This negative gauge pressure
draws ink retained in the interstitial 30 spaces between l :ﬁ rs 46 within
the capil | ary Ast¥ieayss thessserupr trgueh fiyid optlsis, ‘T‘ enists SREoUERA verhiPIS KRe i nk cont ai ner
12 to the |nkjr@tac@awonmae&dkaﬁemenﬂeemrsdm thdneby pralentiig tiprtivid dpedid 24. WO

01/ 32431 PCT/ US0Q/ 29568 12 [i aves the reservoir
through f1 ui d "SRIt1eSYE o S e afué pqunﬁ %‘é\mﬁéﬁeg\?@ﬁ{ i‘ﬁol e 38 to replace a

vol ume of ink and Ehxmsommr r%ﬁ@pvmsent "3’4""°ﬂﬁé'feéﬂﬁ§°f)°rfélé'@’ﬁ’cyll‘?‘fb the build up

of a negaty V%os%.ec%r%wn&t‘ﬁﬁerti@mﬁu Maer&w&ﬂpraéﬁo?auélﬁprwyrehu daretahtﬁa reservoir 34.
The ink contai ner sent. i nv a relatively | ow

se
5 cost bi-co mi’@‘ﬁ?é'i‘*}t‘c“f FBB*F“*QP& SP??%& Indiyidygl Q?%Sr%"dl%%‘t?ﬁ%?‘ i"%‘%‘&l° of a
pol ypr opyl ene ¢6fscetoddifl adree fidtiyigitiapthre Reving @ood jodpiifacily dioperddse @efiberd ndi vi dual

fibers are he wg&fch%ntﬁﬁ%{;a,}ugaﬂﬂadr°5ﬁpt acliqel; %]f % rﬂbﬂucsl&ﬁer%and' ng

structure haV| material is
chosen to be nvaitennlai dhgsemtpchpeplsirfaceenergy th#ﬁﬁéjwﬁte'lthﬁag surfppetensiop of theu| ar fi ber 46

mat eri al 'fochmie%nlké qh@@s\égfﬁlaﬁl T%m%pﬁmﬂuﬂmgehﬁm%mlmsthan a surface
tensi on of the 10 | nk]j i nks. e use of anaturallyg@édrophlllc capillary

st or age nerrberfas%‘“!éﬂl‘ﬁﬁ\%“hef’%fﬂ%?34|"H'I?°“F reafiringsrestel e W8, voi 1 34 wi t hout
requiring SpeQboﬁﬂnquéﬁﬁéﬂUéﬁtlfl iised inrltgs hytrepHilitingitesisls fusten peinirétyaneifad. i N | ess

vdr ophi 116 onegep dae e bEpRls it E'E Bataio B bEIRe 07 TTC  hon
rophilic of r eat men
01}/ thg capil | afe;tmsﬁtoftag@pnnaryrheagemmmbmxmmvwmldby orihydrophilicityy dr ophi licity.
15 The surtaclaplis 3&5&%&% et il il Qs SEIROBlibf Gonfpo @il S 0PI mum

conposition. In a terial selected for the capillary
storage menber 40 Inagddisionghefiberagmarerial selcsterl fok fhecapillany storeePemPEr mat eri al s

frequently useg |k reh&ii'v&to@fﬂtj& inksAthan Qfher materiall RQuénbp Gred'i SHicappiitioapmponent s
et L e iR L G s ROk B el 11, B 0
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.



20 replenish the printhead 24. This contam nation to the ink tends to
result in reduced printhead life and lower print quality. Finally, the
capillary storage nmenber of the present invention makes use of extrusion
pol ymers that have | ower manufacturing costs than foamtype reservoirs. In
addition, these extrusion polyners tend to be nore environnmentally friendly
and 25 consune | ess energy to manufacture than the previously used foam
type sMONI3 nenbers. WO01/32431 |vrfUsoo/ 29568 - 12 FETAHP0 | 2004 What
is claimed is: 1. An ink container 1¥ for provi di ng i Nk Apridn290k| et
rinthead 24, e ink . cqnfainer conprising: 5 a reservoir 34 for

(F:)ont aining i nkwi{aﬁés c:fzﬂgxegé%t ainer 12 when inserted into a printing system
having a top apd gk beithiass I2foabrotedihe ink t6RaVA@prRRRhd baaReid ref erence,
the ink container including. a fluid outlet 36 proximate the bottom of the
i nk cont ai ner CIPINEEGOMANSING i nk flow fromthe reservoir to the printhead,

the reservoir'' hayi . 1) - configuration with.,a hei gh
di mensi%on, a width %#ér}e%ﬂ&l%%p%ﬁ e‘fju%‘gl@ﬁéfll% icﬂ%ﬁge%? W&ﬁﬁ%’g‘? in each of
sai d di nefisé @pfinting §ysesdt Ravih$aropodid a bueldin @Riive & a bRKRAGRPTEMBbEF NUOUS

fiber 46 defini ng a three dinensional porous nenbér with the at |east one
cont i nuoussferenes; theank container includingel fluid vutbesidotpsoxamatedhe hottorh of therink a sel f

- ‘sust ai ni ng_st.ructure. havi.ng.a rectangul ar configuration that is’ disposed
S within thg"’i@n T epvmlmn;sﬁfﬁpwréq%?hﬁgrﬁwwo’t_{aﬁ@w?f«-%@e@mn having a
reservoir, m%reicgﬁl}gg{?kg%%%:f roglm fﬁﬁéehégg?f sgégtuzﬁ{’r?it‘ﬁg S reﬁéé%?xga?s

provi déd lepgthiimendipmiang whetdie aath2df said @ilensidms is gieatepthianaionench2amdf claim 1

wherein the at |east, one continuous.fiber 46 is a hj-conmponent fiber
having a core mater F9F3§8n§ﬁﬂlt’£ug?§e%}f%qg§? ingp thyge dimensional posaws i al | y

surroundi ng the core nmat %&ﬂerg'gh%léﬁ.léagﬁoﬁ%ﬂﬁﬁhdﬁgﬁ%?é1(3: aled(?' fferent

fromthe core material 50. 25 e i nk contal ner m1l wherein

the at |east one conti nudself dtioars éfcontuct ® fotmiaakbif bystathinkiskeétard hat are

bonded to each other at goi,nts of contact, . o
aving 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 contact.

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 io itseif.



4. The ink container 12 of claiml wherein the at | east one continuous
fiber 46 is bonded to itself by heat that softens the fiber to bond to
itself. 30 WO01/32431 1V / @00/ 29568 - 13 - 12 April 2004 5. The ink

cont ai qgrm%gﬁqf claim1 wherein the at |east one conti ;gﬁr 46
defines intercommunicating interst i_t'{3al_ spaces 48 capagfpdpdép%iﬁg 41 ng and
controlling release of a quantity of 1Tnk. 5 6. A primary ink storage device

12 conprising an ink container according to claiml, the reservoir 34
havi ng 3. a nEtenmkicoofairfer B rof clain divesosie thevt laastoneisontimuus fibEr4@4 to retain

capi 118y ot or FEECTEHEEP RS GG (TP RGR SPREShs s FEADEE BRI voi 34
wherein i nk degaliidOomldabeonehumiily &finkti bers 46 is provided to the inkjet
printhead 24. 7. ink storage device 12 of claim6 wherein the network of
fibers 46 The primary including at |east one fiber that is a bi-conponent
fi ber _haying core terial , 15 and.a sheath nmaterial 52 at | east
parti él I §1r surgmg‘%f §8ra@8rd§wﬁ%?€fz?%ﬁn%1§ with the sheath material 52
different fromthe coreaaikeidnidind? Qecobdind Rcliihi Ay resBHvo BAMAGRgdeVi ce 12
of claim?7 wherein the core material 50 I's pol ypropyl ene. 20 9. The
_primary ink storage devametwiikof fib¢raiérndispoded vathin theeessimet J# toattain al 52 is .
- pol yet hyl ene terephthal ate. 10. The primary, i:nk stqrage-deyvice 12 of ¢laim
6 wherein the network off%itBepevar _Of%@er%{ﬁmﬁqaﬁﬁaseg Ch OMSEFS that are
material o V0 01/ 32431 - STReH e ARfaRE el Y Forh i B BOBRL 1D e
devi cl® 12 of clai m 6 whesseivoirt Hewlretinialkdradm fioheths nétvaak ef fibars 4bused by an

application of heat that softens the network of fibers 46 so :
PP provided to the inkjet prEntheaﬁ 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
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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.

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 fnaterial 52is

polyethylene terephthalate.

10.  The primary ink storage device 12 of claim 6 wherein the network of fibers 46
25 includes individual fibers that are bonded to each other at points of contact

without the use of bonding maternal.



that individual fibers of the network of fibers 46 bond at points of
contact. 5 12. The primary ink storage device 12 of claim6 wherein the
network of fibers 46 defining intercomunicating interstitial spaces 48
capabl e of holding and controlling.release of a quantity of ink. 13. The
pri rrary‘d'[&llkzigorage device 12 of claim7 wherein the co Sdsbsftl 50 of

10 the a eas]t one individual fiber;46 conprises from; (_{ P by wei ght
of the at |east one individual, fib .. 14. . The prinmary | st gr.age

devi ce 12llof clihsinppAme? é‘i@?%%‘”ﬁ%ﬁ\ﬂfga’é‘? gﬂhﬁﬁl%&e\ﬁepﬁa/réé’?llﬁbﬁsﬁér of the
networ k of fi | ' t f eGP NSw 15. A
nmet hod for prga\?lé g?%g“%ﬁ\@y{%‘ @Rﬂ{:n rogggér%\%aitr%‘g%%?s?%r usgfkl?]f]fgorgmlen ?oet
printing systwsiddividuabfiber o chearetpurk SF fibers @6 dvhdlatypintslof tentsdt. i nk
reservoir 34', the ink reservoir when inserted 20 30 J into a printing
system having a top and a bottomrelative to a gravitational frane of
referegcey, th 'EE}&-“E I £ [ : | kBlee the
bottomgoflzt'heeml re@ﬁé%?ﬂpaégi&b%g}%ggtaﬁ%bw&rﬁyﬁﬁﬁﬁkﬁ{?&%‘eservoir to
t he print head, ddfining inkercommanicating intevstitigl spacesci8avagablenf heldinggmdat i on with a
hei ght dinmension, a w dth dinmension and a | ength di mensi on, each of said
- di mensi ons  gr etngellngasleasrool aqurntititf Mavi ng a network of fibers 46 - .
 di sposed therein in a rectangular configuration, the -network of fibers 46
bei'ng heat fused to each.other to define intercomunicating . interstitial.
spaces 4813. t1Ehd frkmagSiak ¥rdge dshic 12 08 claine 0 whetedn theordinafegiabsméfem havi ng
a top and a bottom| 01/ 32431 5 FcT/ 0500 29568 - 15 - 12 April_ 2004

rel atilfe to a '§eavieasitansindividualfibep 6 pamprises fom 309 to ARorhysweight 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 having a top and a bottom relative to a
gravitational frame of reference, the ink reéérvqir including 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
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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
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when inserted into a printing system having a top and a bottom



including a fluid outlet 36 proximate the bottomof the ink reservoir for
permtting ink flow fromthe reservoir to the printhead; and draw ng ink
provided to the ink reservoir 34 into the intercomunicating interstitial
spaces 48 b¥zémsans of capillary action. 16. , The neth ﬁ’é&{/

ovi di ng i nk
to the Yh/8ervoir 34 of claim®15 further 10 inclu : l%?géaﬂlling t he
ink reservoir 34 into an inkjet printi'ng system 10, th |nrkje printing

system 10 i ncl udi ng an i pk|j ri . i lywd cagmupication with the
ink reservoir 34; and acH?é/tg{eitggag?%@%?n %@?h‘gr"?ﬁ#{#&%%?’gl? 'eFE ink, the
i nkj et print head 24 15 ﬁfcﬁﬁﬁﬁglgﬂaidpyuggts}gﬁoﬁhﬁ@g'ﬁgbp&@n(y‘f% ihﬁ_k fromthe
network of fibers 46. 17. The nethod for providing ink to the ink

reservoir 34 of clai m 15restyowifor pamitting inkdidw fromfthésesarvafr to ied udi ng at

| east one fiber that is a.b&l-%ggggnent fiber 20 having a core material 50
and a sheath material 52P3HHF partially surrounding the core materi al

50 wi tl5 the sheath pawesd ik frdvided HRERk ridefVBil Ponys@ES material 50. 18.

The nethod for providing ink to the ink reservoir 34 of claim 17 wherein
the 25 sheath material Bercempwhicptingiptesstitial SacesAebynmedmsabficapillpryovi di ng
ink to the ink reservoir 34 of claim17 wherein the sheath material 52 is
pol yet hyl ene ter epht hal af¥1°™y 01/32431 .PCr/.USQD. /29568 .12 Apri.l. 2004 - 16
20. The met hod for providing ink to the ink reservoir: 34 of. . claimi5 . L
wherein the network of fibers 46 includes individual fibers that are
bonded t ol®achThe methodtfor providing ink te thetidicteser 6ih 841bf-¢1hien 1S Guerbondi ng. .
materi@l. 5 21, il' e method for providing ink to the ink reservoir 34 of

clai m15 wher efi network of fibers 46 are heat fused by an application

of heat that softengstllifg 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.



network of fibers 46 so that individual fibers of the network of fibers
bond at points of contact. 10 22. The nethod for providing ink to the ink
reservoir 34 of claim17 wherein the core material 50 of the at | east one
i ndi vidual fiber 46 conprises from30%to 90% by weight_of the at |east
one i nd™Y AR fiber 46. 23. The nethod for provi di ng |ﬁ52§‘5’§9%§%nk

W each

reservoir 34 of claim 15 wherein th_e1%15 network of fibefsTa _
fiber of e f4 o I; Of LGNS or | ess.
20, A metnd o e e e ST
printhead 24, netwerkroftfivers 4toimpiudes individial Alodrs that dre Yoiided to BAdhadthgrrat nt head 24
to deposit ink on nmedia;, and drawing ink fromthe ink reservoir 34, the

i nk reservoi r ReHOf prdagt dgthophie use ¢t hardinggnassrialem having a top and a
bottomrelative to a gravitational frame of reference, the ink reservoir
including a fluid outlet 36 proxinmate the bottomof the ink reservoir for

25 per i t21i. ng Thekméthedvidripaoviting inle sethy @ik retedvdi® of dldtEReherbidahé NK
reservoir havi ngﬁa rect angul ar conf iegurat ion with a height dinmension, a

wi dt h di mensi dTers of fibsrterraibaatiduses by anaaplication of keat thehsaftens tied

di nensions is ' . ' rvgl re having a network of

- fibers 46 di spr%g\g%kﬁgltrb eg?snn%?%e%%ﬂg&’rv le%gg%bge ﬁ&;fgﬁ%%ﬁﬁﬂg{ﬁfﬁe&b dﬁ"é network = .
~of fibers 46 hwiftgof€diddt32431 PCT/'USOQ 29568 -17 5 10° 12 -April 2004 heat
fused to each other to define intercommunicating interstitial spaces 48 .
that retain ink by a capillary. - force, the:ink reservoi.r when inserted into-

a printi syst.em hayi.ng a .t.op.an bottomrelative to a gravitational .
f rameqéf rﬁef ers‘@'f?(:‘a?t}ﬂ?‘xgorﬁ“ﬂ“_fbé‘gég]%gﬁ tﬁe ; F?faYor‘l'g%‘h°f#q\f"‘t}P’d17 wheretheg
proximate the Qe markriafl 56 BetheRKichf DAL Wdividta? 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
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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



permtting ink flow fromthe reservoir to the printhead, wherein the
activating step providing a pressure differential that overcones the
capillary force to drawink fromthe ink reservoir 34 to the inkj et

print head 24wg@ds248he nmet hod for providing i nk frommsorusedeesesser voir 34 to
an inkjet 15 printhead 24 of claim247wherein the Rebppidk20f4 fi bers 46

I ncl ude individual fibers having fiber having a core of polypropylene and a
sheat h of pol yethyl ene terephthalate at |east partially, surrounding the
core material 50. 20 26.heanfusgtktocgeh athercto defing pieremMARNICtiRg ai m 1 f or

mterial 26 heaifused d gnicgieg aim 1 for
b oduci ng a negati ve oAl RPLERERIA AN RE oy AR B ' Tl Case o

ink isn response to act itd@idkG8sd@yoipwhen its€ediafotd printingh§stemser voir 34 is
configured for fluid communication with 25 the inkjet printhead; the ink

contai ner conprising a rvingratopiapdpbottemtrelatiee tojagravitaiersll y heat fused at
poi nts of contact dispos 1R s | Ri.10

i nt ercommuni cating int eir%s}?el ﬁ%@f%ﬁ%@@%hﬂfﬁé&%?gr@}@ﬁ %thsapaces 48
configured to 30 produceousief 36 piogithate ditdoktamyoffthe mi reseryriefoent | nk | eakage
fromthe reservoir 34 during.insertion of the reservoir.34 .into the
printer portion while aIH%%&H@gf GYe amtp%reégqyagtoé}eéggﬁl}e@dm“hi n the
printpead to overcome th@ngrgia'thé iiatid PEESplofidiiPh pRbsille t he printhead with

ink fromthe 35 reservoir
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.



