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"BACKGROUND OF THE | NVENTI ON 10 The present invention relates to ink

cont ai ners wo1psri ding ink to inkjet printers. Mre specriuswasseg, the
present invention relates to ink containers that nmake use of a network of
heat bonded fibers for retaining and providing the controlled release of
ink fromthe ink container. Inkjet printers frequently nake use of an

i nkj et printhead mounted within a 15 carriage that is noved back and forth
across print nmedia, such as paper. As the printhead is noved across the
print nmedia, a control systemactivates the printhead to deposit or eject
ink droplets onto the print nedia to forminmages and text. Ink is provided
to the prinfhead by a SUHWWERWIREQB%‘@&WRWM by the carriage
or nmounted to the printing systemnot to nove 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 comruni cation with the printhead by the
use of a conduit to repl enBAEBEGIROINY 28 10 LEIAD,

DLAR [N %Y .al.l"J. (ST A1) IOk A5

Oy oy INEEN I usly. Alternatively,
the printhead can be intermttently connected with the ink supply by
posi tioni nqgthe printhead proximate to a filling station that facilitates

connection8f the ﬁ?‘ieﬁfeffééﬂ"?"@‘”iﬁ@tﬂf"Fﬂ(i“EEﬂF{ﬂi‘Wsf?‘H’r‘P’é‘?i“Qiﬂl%tﬁa’%t wher e t he
ink supply is gaytérk eloispdiifichIfy, the prebentifiventitikremtep R ik EoM4ineRehat Halgr al with
t he printhead, whereupon the entire printhead and ink supply. is replaced
when ink is exh®%®éeBeiworkpof brapbondeddibers foryretainig and proyiding tncqgtolled; j ed wi t h
the carriage pndsedinkdalBé Rk Yonifgkraceabl e fromthe printhead. For the
case where the ink_ supply is separately replaceable, the ink supply is
repl aced when exhad@lﬂ@@g"%ﬁ@e@‘ﬁ% 35"5‘%1“? ﬁ%g'yeF%"“?'Eb‘f’ae'gﬁFddY'h‘f% end of
printhead I5f ecarfiip ﬁ{aﬂi&ﬁ@?ed?ﬁacl&l/ﬁﬁg&thtabﬁsé]ﬂiﬁr(ﬁbﬂii)kllkhakﬁaph@g&ttﬁtd w:_thibln t he
printing system it {s critical that the ink su provjde g reliable
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requently provigde itio unctions withjn the prjnting system suc
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"backpressure, inblifiédto the@rinting sgstqaphof tficve withitheadarrage. nt head. Thi s negative
pressure mﬁt be SLHOI tlheC Icaesg ;[Nhesrg th% ?nitsu&lyhigggt cgrrrigi \SNIL#; &e carriage, the ink

supply can be in continuous fluid communication with the printhead by the use of a

conduit to replenish the printhead continudusly. 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 sepafahely replaéeable, 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 associated with the ink supply is kept at a value that is |ower than the
at nospheric pressure to prevent |eakage of ink fromeither the ink supply
or the inkpeiszmi nthead frequently referred to as dr oGdcdyiAskeoddags | NK supply
is required to provide a negative pressure or back pressure over a w de

range of tenperatures and atnDspherlczpressures i n which the inkjet prlnter
experiences in storage and operation. 10 One negative pressure generating

mechani sm t hat hdmsaddition laquevidingislete thesiekjetipsinthaad she iokisuppiyfizquentiguch as an i nk

absor bi ng ne,;r}gﬁaes il Meh s%s.fsg, tge @ﬂ.mge{ygém su§h%ﬁs mﬁ@ﬁfl such i nk
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the printing system |n addition, these Ink supplies should be capable of
bei ng nmade |mesawsr1@wéﬁb the dnkiet pripter smngtﬁemet@rasmd gperations the printing

system cgpn be ophi ﬁegmprégu@gtewamgn.%aﬁn.g.ﬂhmﬁﬁpp#ehs&ﬂme#md e conpatible
with inks used in ink rin stens to@;l)revent contam nati on ofthese

i nks. Cont arA IPERYF @ﬁmb%t%‘i@’ qsﬁk'"ktabi?ﬂ%"gt”éfﬂ?bé@Wb gonerates ¢ eapilaryt he i nkj et
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One aspect ofthe rﬁresent i nvention jis ink container for providing ink to

an 30 i nkj eliscpyedin Mt Hatentdd 71,239, e@ﬂfda"Th@mah Inst PanBody Gagtectien  f or
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continuous fiber definjn hree Thi s Sheet Has Been Repl aced
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structure anéhds 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
20  overall size of the printing system. In addition, these ink supplies should be capable
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.
25

SUMMARY OF THE INVENTION
One aspect of the present invention is an ink container for providing ink to an

30 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
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provided to the inkjet printhead. 5 In a preferred enbodi nent, the present
“invention the at |east one continuous fiber is a bi-conponent fiber having
a core mat w('?@,lmjy;d a sheath material at |east partiallypSpusonesdsng the
core material. In this preferred enbodi nent the core naterial is

pol ypropyl ene and the sheath material is polyethylene terephthal ate. The

at | east one continuous fiber is prefer'ébly bonded to itself by heat that
softens the fidafénsiodd] pbrousraembet.The tdedsf one BidikFoLDEBER tonldadte TRIFAHE DRAW NGS

15 Fig. 1 is an. ex | ar nbodinent. .of Lnki et.nri - tshat incorporates
the ink cont £°Wé‘r°?g$“t’f°ﬁ&é/’ fg‘?"b%s«? fsuﬁtar%vré%?&%h’%eqﬁ‘ %.d@&leghgtﬁg‘?&enat iC

represent at i onesfvolrlfier rétaiking ikt Inkriedrawd from theselésiswiningistrvawreamsh and an i nkj et
printhead that receives.ink fromthe ink container to acconplish printing.
20 Fig. 3is aPﬁ°‘”£"§lt?)§§H‘lk %’\Wﬂbe?na't he ink container of the present invention
showi ng an § nk r es@rameferredenbedimentkthe prefeusiavtnfiontbe a l¢astrong pentinuguon i nto t he

reservoir, and,, a reservoir ver .for_en ' r i Fig. 4Ais
represents theﬁl}%?\ﬂsrﬁ""lﬂmﬁgge ?"i"f?earcs?re_s'ﬁ%év%%l alﬂnﬁ altéil;%?h @ﬁ%?/gléa%B is a
greatly enl ar grdiafigsutpeatingie corematérisk cln tiisprefesed embedim¢B- thwie he 25 net wor k
of fused fibers shown in Fig. 4 re. r | LN eservoir
shown in Fi g.m?"a%sgg?fy%'ﬂp’f]%egn@?‘%gs}'?% g‘é fllgﬁégog}egglse#%ﬁgﬁ@%%r lf.ltm:iken acr oss
lines 5-5 of Fitépasténe dontinuob¥ibiesisqrefexbiycondedity selfibly befit thatsofiers the fibeber shown
in Fig. 4 vitngrgd crtge?fs- shaped or x-shaped core portion. 30 Fig. 6 is a
cross sect 81° tﬂéu “of fibers that are fused at a contact point taken
across lines 6-6 shown in Fig. 4. WO 01/32431 PCT/ US00/ 29568 -4 Fig. 7 is
a sinplified representation of the nmethod of the present invention for
filling the ink supply shown in Fig. 3. Fig. 8 is a schematic
representation of the i nKBRIBRDESCRIPTRONOK HHE MR/ &P yi dically coupled to
an inkjet printhead. 5

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 alternative 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.



DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENT Fig. 1 is a perspective

vi ew of one exenplary enbodi nent of a printing system 10 10, shown with
its cover wup@Enthat includes at | east one ink contai nepckdstiodsg pPresent

i nvention. The printing system 10 further includes at |east one inkjet
printhead (not shown) installed in the printer portion 14. The inkj et
printhead is rezl‘pons'i ve to activation signal fromthe printer portion 14
to ej ect ink. Theig.ridf asimphified sepresentption of thgmethadfithe pigsanhinveritionfor t he | nk _
contai ner 12 guihp thEhk duphty SowRd m%_h_ead is preferably installed in a scanning
carriage 18 and” noved relative to a print nedia as shown in Fig. 1.

Al ternatively, tHae8ik3whematic Fpresantation of the inkeontaingr shenn infigi8 nedia i s noved
past the pri phidRad dodiplafe ankjeSitintedd)t i ng. The inkjet printer portion 14
includes a nedia tray 20 for receiving print nedia 22. As print nedia 22
is steppedl 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 d it ink on print nmedia to

t her eby acconpl REIAILERDESCRIFVEION OF FHE EREFERRED EMEBOB), I Fig. 1is
shown with 2 replaceable ink containers 12 representing an ink container
12 for black ink _and ,a three-cqlor_ partitioned ink container 12 containing
cyan, magenta, aneB-ydlaRsTEPTeHYGYiew o ot pxemplaprempadiment of 8 printing systemour

col orant 30 Tt sHownlath iR BeveRdhem itk inSlubdstalSaspére Sikitonthindaniok®e is applicable
to printing systens 10 at .make use of ot,heir arrangenents such as printing
syst ens t hat PIHER IRYeRlqn, The,printing systepm i giﬂ“—‘FHR"WW"S"?w%E’WehS in high .
fidelity priptnthted (ndshown)tinsailedih the prinepdfion 4. OTHR ifk{dt phimthealfisy. 2 is a
schematic representation, oflhaiﬁgri nting s ste? 1Q kCt} i nhcl udes 30 the

i nk supply OFSRORRYESDARXRPR sigqa) from the printepportign 14 toeiect . Thejgkigt £ i g '

I Nt er connect pritthead 9 Fepliehished iwdth lidkbyitiiel ink connameci2l ng the i nk contai ner 12 and

t he printhead 24 01/ 32431 PCT/ LS00/ 29568 -5 The. print head 24 incl udes
a housi n&PZB andmﬁﬁﬁm@ﬁ‘ '?B'%ﬁhﬁf’?s?ﬁe‘gﬁ?“?ﬂ’@“g?aﬁkﬁﬁj&g i on portion 30
I S responsi waoved rekgive watpriotmaliagns ahatvnliy Fighk Adtetnatieely, the irikjed prinkdeal Or €] ect i ng

ink to acconpl.i sh i nL.i.ng.,. The usj 28, defi nes smal.l i reservoir
for contai ﬁ?hﬁediaﬁg{hgﬂn?tha 9 ssm%‘}sgg E@gl’ﬂﬂ'@“éf{é’&?g‘ﬁﬂﬁ'&f?‘}% for ejecting ’
i nk. As t he inkjétjpeinter portimi 1t irichides aAredsy teay 26 for raceiving prip inedie22t Ae i nk 32 stored
in the housing, 28, I nk i NeL r . S . the pri.nt head 24. A
vol e of - R Bt 1 sibla BRALAND Bhint bine] GO Liiahd Wi ol

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.



supply 12 is typically significantly larger than a volune of ink container
*within the housing 28. Therefore, the ink container 12 is a primary supply
of ink for wbeusfasi nt head 24. 10 The ink container ‘12 i nclpggagomeoteaser voi r
34 having a fluid outlet 36 and an air inlet 38. Disposed within the
reservoir 34 is a network of fibers that, are heat fused at points of
contact to define a capillary storage neiber 40. The capillary storage
menber 40 performs'Ehepemthdadmpoiudarathmismgcﬂslamd\m ik ¢jrition portion 3k T8 pri nting

system 10- - 0k §RBlon'pBlibn 3§ Ap@HnIEl Retivatth {@ﬁfgbga.\é;nﬁm bt or

capillarity to Ferarn reve romthe reservoir 34
during inserti e;ectla-mknemmmbhsbprmting Thedousing R 8adefines a small inkmesemveir fri nt i ng

system 10. Thi g cafhd s mkql &@%@“ﬁﬁé g%ar’? %Fré&fdoqﬂrt Jééétmgifhﬁ as i@ idkfeevent ink

| eakage fromt B NI Teservol r e vari envi ronment al
condi ti ons $ucprimisad 2hgjeatsinkioralepletds the mk§2|sferedﬁrethghtalsmgﬁ%thﬂapkl I ary should

be sufficient %o%{ahl%} %ﬁpaﬁ&aﬂh&@@ﬁe‘a@ 24.:/@ F?lﬁﬁggﬁhlp&{ntail%d fifthe Ak

orientations o eservol as undergol ng s%ock and
vi bration t hat supply IR isdygicatly significantiplargesthan andbmpef ihkcontginerayithini thg. Once t he

coupl od 1o nehaFnRZho P el ol £ Ebibly MBS ] L0 Tary

storage nmenber piGhesthddl d aIIOW|nk to flowfromthe ink container 12 to the

i nkj et 25 ppint headl‘hgdilk dontath92 x&ﬁd@ar@%ﬁr@@ﬁgm?gda fﬁlx@&kﬁt 36rgﬁd£u§ am the

ej ection portion negative gauge pressure, sometines referred to as a
back pressure, inje 38>r1é'amQ§€ﬂ wnﬂnn uheresquqm&%eamerk ofififters that geetheatfusgdetg e

pressur e Wt i Bitd)Be ol Ble 2apRIARM SR Soen i e s COT the

capillary forc retal ning the capillary, t her eby
al | owi ng i nk t membes 0 peréomne severzhimpertsnt finatiens within the mkﬁhnmws psemdd- 24 unti |

30 equilibri Umn‘:fch Ma r%ﬁ%ﬁ&rﬁﬂ&h&t'ﬁdﬁﬂweﬁtc&ﬁﬂ&ﬁﬁér@tﬂﬂnﬁkﬁ@ gauge.

pressure Wi t hin I's equal to t, capl gyforce r et ai ni ng
i nk wit hi n1§hepreysat isk inakage fpm tie respgyoiy 34 during insertion and e i nk no

longer flows feamidep® otk ﬂﬁ%ﬂﬁtﬁig?f‘sﬁmﬂ-?o tislchsinRy fodeinathoelstffickh@y gauge

pressure in the printhead general |y depend on the rate of ink

"ej ection from Slﬁgtﬁ’mvenbﬂ'%mﬁfr%ﬂw%%m'ﬁé°Y%é“t54‘i‘ﬁf‘?tﬁﬁ rate or ink

ej'ection rate Ljfbfifcafs colditnIRLR tenkeRfité/dd p¥sfult dharide® Theichpill@pd Wi | |
becone nore ne%tlve causing i nk to flow at 5 hi gher rate to the

pr| nt head 24 f shopldbs suffipignt iQyetain ipkayithjp the jnk ce#fenssrlé af gFentations.of the

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,



printing system 10 the printhead 24 produces a naxi mum backpressure that is

equal to] O inches of water or a negative gauge pressure that is equal to
10 i ncheswobismsier. The printhead 24 can have a regul atgrausesi®sésce | ncl uded
therein for conpensation for environnental changes such as tenperature and-
pressure variations. 10 If these varjations are not conpensated for, then
uncontrolled | eaking of ink fromthe bfrl nt head e ection portion 30 can

occur. |n sdnienclerger faysdiomgheink pontainer rﬁliemgthsaﬁ effhe YR AESYE | nt head 24

does not '“%méﬁnﬁméaewmtgeﬁaamés&,emm@s&mktm.mnl.4haw menber 40 is
used to maintain a negatlve pressure in the printhead 24 over nornal

pressure andiectonnortion df-cAtthe prining Fate or inkesiestion rate incipased thegage t he capil l ary

menber 40 1. 00 RhiA fhe Buﬁtheaa Wﬂl%&ﬁeﬁm&eh&%ﬂ%ﬂdskﬂg@ﬁl&o mewled .t hereby
creating a slight negative @ﬁessure Wi thin the printhead 24. This

slight |y nedughersatefn T(P'H'f“@fé%%ﬂ@m{‘ énk cpgfaipgr dg-clntone praferred ighiet eaki ng or
dr 001 i NG 1 1 QgiliEsy ik 80 hEPrittR DfrodiRes M BidRg@urt halh B | C

condi tions suc pressure changes and tenperature ch angéa The capillary
menber 40 sHelfl lﬂchﬁsr‘lf\y‘ia&é°’§d\°$4t'<‘,’? %ﬂ‘fﬁe presewre fhatds equaldo 4Q inghes Yajer- gauge 20

pressure in the ’@ﬁéﬁ?ﬁ:ﬁn@ﬁcm%ﬂnﬁ@e@fe@M@thd@ﬁ&thlﬂﬂdﬁH{einﬁ&' normal storage and
operating conditions. The enmbadiment in Fig I cts an, i.nk container 12

and a print H‘@E‘E""ﬂ!w{‘FP&P“V“&F’E%E'F?"%"@&&M{*@WW‘%F RIESSYE Varighiens; i cont ai ner
|12f i s rﬁm aqeﬁeég/@aihgeashmtwmpamef dfoh%eﬁﬁ.lh@hiﬂalgd le8king 6f inilefpdnithed alt engl of
ife. The method and_ apparatus of t resent 25 inyention is applicable to
i nkj et pri ntArtpe %"ﬂ?ﬁ%‘?ﬁ‘é’%\?“hg%“ﬂ@w& ?@1[’)“ 'F‘f? Gﬂ?'ﬁt"f%ﬁg"'ftf?ﬁy El’"nose shown in
Fig. 2. Fgr 10w ﬂiﬂnﬁeadtﬂl@ﬁod:sﬁnbt 1ﬁﬂﬁﬂe&lr€gaaatldn?deﬂiae’l iristvad the bipllhgatknﬂﬁ:',w(; anhbe
integrated into a single print cartri e The cartridge whic

i ncl udes the4 jifsed o ?egitge‘éﬁqu{ tpﬁgtg‘a‘d%oyey?rﬁléﬂ repl aced when

i nk vwht hin tdi& ﬂﬁ@iﬂdltdnﬁ@ﬁn#ﬁexcﬁﬁh&ui‘hedpﬂlﬁ@ debamfltthlcamﬂa!y memlm 402 and |

t 24 2 t t ,
Phe i k- Eondsin gl ik sark b e cRe ngin Wery Sefihs 8 st Bbatve Wb 03 52957
PCTI US00129 Yoddsure witliiinehe privitbead 24. mﬁahbhﬂyhagmUsbacbmaumlmgsfapwwé:ﬁ erent col or
ink. Inthis cg?l?gﬁlg&r?q_%rmp%??g&lg%ﬁlﬁa{@e oe&%%%%n%;nh each printhead in

fluid conmudMe e i nk container 12.
Q her conf i ghasphetio gonditionssucivaspossirddhengesand kemperaturaphenges. Thess chanbers =

associ at ed Vga;tnﬂarg' pn%ml:er IﬁO &%ﬂfd%‘cﬂlﬁ{e sﬂfﬁcﬁﬁ bmlplu&?e cf?ﬂééa’c&é éaﬂé ng the

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 prmthead 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



5 printhead and providing separate ink colors to different partitions of
“the printhead or ejection portion 30. Fig. 3 is an expl oded view of the

I nk cont ai ngp giigassNOWN i n-Fi'g. 2. The ink container 12 i I nk
reservoir portion 34, the capillary nenber 40 and a lid 4?61")%%%38&3% air

inlet 38 for allowng entry of air into the ink reservoir 34. The capillary
10 menber 40 is inserted into the ink r&ervoir 34. The reservoir 34 is
filled w th i nkhambers with kach@haitereontaiihgiadiffeesnecol@tink. |In Wis dase; theggect to Fi g.

7, and the lid 42 i | aced.on the .ink reservpoir 34.t0 seal t.he reservoir.
(i The pret or - miemis R it Sosh bl i E comriiispion it diFgt
di mensi ons i ndciambedvithin the ink\comainkr 12., Othersprfigutavions\aredisd pabsiblg swhtaer t han
one inch to provide,a hi capacity .ink .container. 12. .15 In.the preferred
Onmotl mont © HBOIEE 1o b AR e SRR RS Fiol B par o 8%, o e
from a netwsr kpidthdad bt grovidifg sepdrsite ik @blois tisdifferaiit ppititioisf the pfinthéadot . These
fibers are preterabléffo§ d of a bi-conponent fiber having a sheath forned
e

of polyester SEE"R thyl ene terephthal ate (PET) or a co-pol ymer
t hereof and a cor e Figratiean explodiddaiew of tHeGiikdttainkr 12 shown m@®id. 2. Theink hr | nkage,

hi gh strength thernoplastic 20 pol yner, .preferabl ol vpr |.e r

pol ybut yl ene t T ﬁ%\'l“éf'%e.s a&w&%ﬁ%?‘w‘%‘fﬁf tﬁﬁgquw%cr%q%é?@%ggﬁ@ 4?or ned
using a melt bhaviug ahiaid éilet 38 for @Bwing dnary ofsaircintoaheripk tesdbvoinB4f Thecapfilagcess, it
Y o e 4 e 3 o L o101
t he mai n r equi wilhtenliscossed ih enotealetnil with @espart toiFig. 7)wad thetlidi42 isoplaced el the zed when
25 extruded. or.erystallj e during {he |t bl owi.ng.prqcess., . Therefore,
other gty " EREPARr # G e Sl % o SnS R RO R vaE T £

pol yet hyl ene t widdp budlengtt dimemeions indicatedilsy BV yandiLcrespedtively aresalligpdagn and nyl on
ow pri e and SAEEipch YBUBEN B Gpbehy T BlyBhTa0" T (20507 00 10 TS
_p]?I ypr oPyI éﬁfe cor e Inthe preifented pn@dimbgﬂwnﬁllawmmg&rhoafmopdmgt invetigr oduct i onI
o] 30 fine fi | 110 ] | T. ore materia
shoul d be capagﬁéﬁggﬁb@rgr#%}ka gﬁg{h%toap%}%\éf @%ggﬁ%mr%%?%ﬁt 'glgese\?vel . WO
01/ 32431 PCT/ Uiy az@préRrablydoriried of ati-compoment fiberthaying a sheath formed ofepr esent at i on

el ar ged i 1 br Byt ath f pbkilene L (P25} H-So MR e g SeaDECTLY
shown in Fig 4materfsl ghatisformedefia lows adst lowishrinkage, 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 isa
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.



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

bonded or 5 heat fused to other fibers at points of contact. The network of
fibers 46wghashasake up the capillary menber 40 can bepdiaudebshsg @ single
fiber 46 that is wapped back wupon itself, or forned of a plurality of .
fibers 46. The network of fibers forma self- sustaining structure having a
general fiber orientation represented®by arrow 44. The self-sustaining

struct ure defi nedighyB isupreaty simplifiedireprdséntation dBhehetwaork of fipmorhinhs or gaps 10 .

between the {ibers 46 which for i L] . This
interstitial kﬂ?\?ﬁ cf%ﬁar*'g?'?r@ey?ﬁ%@\%%gi%y egl‘ll %%‘%H# %?éf agl?%%ert les for
retaini ng i nknesAHiArvftiecapitqoy imbrabey 40 showh évFigdA. Thre copiliarp meiberd@és enbodi ment ,
the capillar nher ' i.ng . - OW ss whereby the
i v dual 1 B OFpocork B AR o bl ber 4o Bifebole P 2D 00T

vari ous p8i nheat fufedcoothexdibers atrpointsiod cantact cTheaetworkof fibers 4Gwhich malkiei s net wor k of
fibers, when fed ' t.

sel f - sust ai n?‘htge fﬁ%?é&%bﬁre%sc?%ﬁ%ﬁ"%ta?h%ﬁ'ﬁﬁlgﬂeg%ﬁméﬁwra peralggcgnt S a Cross
secti on t akeupondtsalfser foinred of Hplurglity offitiersct6. Zhe netwark ofi fibers form agelfy oss secti on

of an individual.fi 46 . Logd Vi ] b Stov 441 TheO conponent
fiber, havi ng“sg‘“%:“ 4 g'?c&ﬁe gaﬁglég%%ﬁléagﬁ%yg%&%ﬂi}e i z°3é§¥”’ ﬁl.e ‘?l’ ber 46 and '
rel ative por selfonstafing siecwieaisfied b2 the networkof fibses 46defines spagingy @ gERSy exagger at ed
for illystrati | L d : 4 tarlal > fksatbodicPpal isses at | east
30 percelrilﬁ a%%g&t@gégggggggrﬁgbﬁtuﬁgﬁt 3{%e overall Tiber content. In
t he pref er r eforaedo baveexaellent capdlaryiprpeniesigusetainingdnk withimthe caplayayer age, a

di aneter of 12 m.gpons or less. 25 Fig. 5B represents an alternative fiber
46 that is simlar to the fiber 46 shown in Fia..SA, except fiber 46 in
Fig. 5B has a crdeenegwefsrediompediment sesapitiary member AQ isdermed psing asly cul ar cross
section. Themﬁwﬁggméés SRV the Indiiiflual FiRrd SreheRbBnded b lelflogdiiep oS - Shaped
core 50 and a s th 52 that conpletely cover the core material 50. Various

h
ot her  allf er fisg #tyarioup peints afcontacs thsoughoyt the serwprk of Bbegs. Thisagtwodkof (i | gpal or

y-shaped fi bgpers, ¥her?t8d foubh Sl RRAGoSIE hisrdéns & foa Selfifstainingithiect 0 Name a few.
The use of non-round fibers results in an increased surface area at the

fibrous surf&EESiONALSIECHYE] | ary pressure and WO 01/32431 PCT/ US00/ 29568 -9
absorbency of t herig)8A Wprdser® a drbsb Seciontkeh crbs3 Gh&3ASA inlFigldkect proportion to

A aipetaa.reps soeion o an haiichl o 45! Bac S hual WY 108111 DTS tends o
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 altemnative 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



pressure and absorbency of the capillary nmenber 40. Anot her nethod for
“inproving the capillary pressure and absorbency is to 5 reduce a dianeter
of the fibewodds248f{th a constant fiber bul k density or weipghriusod/1dgés use of
smal ler fibers 46 inproves the surface area of the fiber. Smaller fibers 46
tend to provide a nore uniformretentign. Therefore, by changing the

di aneter of the fiber 46°as well as by cha the shape of the fiber 46,
the desired caglispibency oftheretwierk of hers "tﬂhém?fﬂsﬁg in gigect propartionitg thegyettalle achi eved.
10 Fig. 6 illufid i, tﬂ@rehﬁéﬁherﬂgé&'nﬂﬂoﬂfd %@@Een&%'uﬂﬂo@(thé BgiiMiydual fibers
46. Fig. 6 1is a cross section taken across lines at a point of contact
bet ween two i npiesshig@gnd absgrbensy ef theeapillay membprfQal f | ber 46 has a core 50 and
a sheath 52. At a pg ﬂfenﬂéthﬁpfﬂltlﬂﬁﬁ-ovn@% V@ﬁﬂa&?@ssﬁt‘é@né ARSHencd R0 t he sheath

material 52 is malte t oget fused wit sheath material of the
adj acent fi Ber redee aﬂi@sleteueﬁ theyfiker 46. nWith 2 ennatant fiberdulk density or weight#h¢ | shed

Wi thout the usg.Qk RHRERlelsS iRprolis it siac Aol bithe fibdE.! HRAIRPSiters 46idlidvi dual
fibers 46 are held together w thout requiring any retaining neans, thereby

forming a sel fopseridesimarppniform miantior Therefpre, by changingthe diameterofithel fibex 1 at i on of
the process of 46as'wenmbmang.ﬁgtﬂe;ﬂaﬁedf%ﬁbe meaéfredlc%pmarytpﬁ@supéﬁﬁent

I nvention. The 1 nk contal ner i's shown with the 20 capillary nenber 40

i nserted into theeriptingsystsan W"éﬂbﬁiﬂ‘l@"?‘*fd 42 is shown rempved. Ink is

provi ded tqgthe reggy \S@Mstrﬁéstﬁemeamémkgsfq.e;msn@rofﬁ.éwkmlﬂwrsassngmy of ink
56 contained therein. A fluid cognduit 58 allows ink to flow fromthe ink

suppl y 54 i nt ois aCFRss yegtion igksn acrass "“ﬁéGPWWHIBG@“WPSWFWé%Y'W , ink is

drawn into thefihd). &ash inblividhal ﬁsaafs@.ss £SrdRANE 8 hehth B2 At Afitlof édaticnet wor k of
fibers 40 by the caplllarlty of this 25 network of fibers. é)nge t he
jad

capi | | ary menbBstwesp thedwp gbers o, the sheafhpaterialy2 is melipdispgsier orfpsed wHB the| oy of | nk

fromthe ink cgﬂmhﬂaﬁhamtueadﬁ&aﬁﬂﬂmsTmerusﬁgéﬁnamdmﬁaersisaced on the ink
reservoir 34. AIthough the method_of filling.the ink reservai '

‘acconpl i shd@ wreeprBRIshedgthopt; the yps ofadhesfysspr birdingjagentsy Fugthermorg.Jin ‘Yf‘g\“ﬂ] 34 can

be filled in ohibed 46wyl PGgitr Withdudfeqifin®an3 Mgdifing Meank,AFeREby ForfirngaN
alternatively be filled vmth the lid 42 Iin place, and ink is provided from
‘the ink suppl ySsustHpBESHCRfe air vent fromthe |id 42 and into the WO
01/32431 PCT/ USOQ 3§£6G8s a schéhatie SREtabiod of the frédesf il ¥k ihtbtherimis er voi r 34 can

be inver nd i nk fill
ted, aco%tamer IZCo ebp?esent mvgt(]jtlon ’H;’é 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 hetwork 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



the 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 net howoofi/sidae present invention can be used duri ngediesoomesss al filling
of the ink reservoir 34 at the tinme of 5 manufacture as a nethod to refill.
the ink container 12 once ink is exhaysted. The use of the. capillary
material 40 of the present invention Nich is preferabl y a bi-conponent

fi ber havi ngreprsyaji Adistratively, the peseryinB4camby iyvorted, prdiak candbe 8Hed from at e sheath

greatly si rrplh%iﬂk%§ ptl)hﬁ RoRFARSARS odltiked jﬁ'aﬂtgmﬁohﬁe ink kes&r M0t 4. ke mTlrée capil lary
material 40 o the present invention is nore hydrophilic than the 10

pol yur et haneresesyain 34higk isiehsorhed by the sapillapiracmbs 4. \The methad ofitheprese®tt naterial in

thermal i nkiGl:iBeem b%U&h g tM§ﬁanm1m@Io@me%klr&eNo§a4 Rafetie dr0. 4, 771, 295,
to Baker, et al., entit gT her mal | nkj et Pen_ Bqody Construction Having

| mpr oved 15nkmm‘@‘&'g%as&ﬂ&th°#§vdf@ﬁﬁﬁlc?'?“!‘9“ 12 queg ik issexhausteler 13, 1988, and

assigned to the ai?néh&'b?ﬂw@ipﬂiaﬂemat&l’aﬁﬂ%ﬁhe'pﬂéé@mdvélﬂlonRﬂicﬁi&r ethane foam in
its untreated state, has | arge iink contact 15 angle, therefore making it

di fficult topmeferapl Ylar?kcmt'?i\t fiber Baving,polypropyiens Gore padaRoletiylene cont aj ned

therein w t hpubhthslitd thefl gewsmpmeﬂhs pro®sS T RRIAEHRGNISdRAMeS THE as vacuum
filling in order to wet the foam.  Polyurethane chr?h?a be treated to

i mprove or saptiaeyanatesial 40.nf the prepeat inventign is mor ® treatnent, in

addi tiongpo b&ﬁf&memmmmsfbasatdﬁdﬁ?@mgﬁsmﬂsmmhmﬂm,thehﬁands to add
inmpurities into the ink mhl epd 20 red rinthead |life or reduce
print head quigkiet Rens spfhas fhose dj ""[stgm&ii% iFeten ﬁ.ﬁt?@ é 5t e present

| ann} | Onbha&tlﬁed '@h&iﬂa{lﬂiﬁﬁ Heﬁﬂody'di’onﬁtﬁiaﬁm%vﬁ:@@hﬁove’dgﬁmm@ andk to be :
readi |y absor 0 t hout ui ring treatnent
of the capi fqegagpq%%ésﬁu éept%‘lﬁr ?%Xgﬁe&g afs?ﬁi'fcg'l"m%rafﬂﬂeﬁ ‘Eﬁ/st em 10 of the
present i NVepredciinvehtichp PoRrrethine foant) inistubitréated sﬂaﬁlﬂ\aealﬁgtllmeﬁonfh& of the
present ipventjo .i,nto the |ng system 10,
fluidic ddupfe ’fg‘rﬂﬁgkﬁ?ﬂ‘ﬂéﬂ‘sd‘@&%s? praiery W 5183{"5“@ ©19%" and” the

i nkj et print &umeihed thelein widiputadingexpknsivel andtink dohsuifing skpeswhaatuwe activation
ofthe drop gj.ectio QL QB 30 t tive gauge
pressure wt 4"Hglnﬁ’é °rf églf B £ %g%iom%ggﬁ%%g??\@"g’ggge pressure
draws i nk reﬁeaneadrémkmohtlaeangu howmmﬂudtre&ﬁmeapmmndmomnsml bers 46 within’

(0, 2P L P ey 18 s 5 it 01 cont ! et

12 to the in I 'eni shes | prin 24. WO
01/ 32431 20°CTrellis® @flﬂwﬁ §fe or feduce prmthead 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 ipstalled 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 50 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 ﬁmin the capillary storage member 40, Ink that is provided
by the ink container 12 to the inkjet printhead 24 replenishes the inkjet printhead 24.



As ink leaves the rdserioir through fluid outlet 36, air enters through a
‘'vent hole 38 to replace a volune of ink and.exits the reservoir 34,

t her eby prevent|n the build up of a negative pressure or negative gauge
pressure wi VRiI%3¥Ae reservoir 34. The ink container 12 of PERUSHIES¢

I nventi on nmakes use of a relatively low 5 cost bi-conponent fiber 46 that
is preferably conprised of a pol ypropyl-the core and a pol yethyl ene

terephthal ate ﬁb-%ﬁgegvesm% it Rrod [gph%%u@& 6, Qﬁ%ﬁtell@ g{fgga%mmererzh& of

contact to forma 1ree stan ing structure aV|n 8 larit
properties. Thsplﬁt;ebleaoluM@f inktand ¢xits the geserMeit 34 thers beremtmﬁ ¢b\yldwy@f dphilic to

k) ot 1 nKS. . THSARRBIGGH @iy )rosiBl Gl ncpcibP3EN L0 have a surface

ener gy that er t e tension of the 10 inkjet inks. The
use of a naturall y%ydﬂcsmlh¢rd2eﬁt|b¢ bregentinventioromekenuseioba relpgvely lovns  f ast er

K T ngsof tsmtc{;rﬁﬁo‘?&ﬂigibér4%4ha\f"lstpﬁé?§-&blf RAHEdY 2 A Rent Bt 111110

technlques requently use ic materials such as
pol yur et hane f pdyethylentiterephthalage sheath. @den@ég‘@e@y@ﬂr&%hp»%a@ptnﬁﬂ equire

surfactants t o, e AdaeH af egtglﬁhdgréﬁ (gﬁreh vifedo ol t&tpllﬁlflty%g%eﬁ@sp"ﬂhl:m)% storage

nmenber to inprove mettabl Ity or r ophi surfactants tend to
alter the ink tomgeil tslcbwelli tochenaturallyydraphitic ccipiiesdnksi dhe particularifiber #én, t he

fiber 46 mater QtL.nﬁ %l E)ﬁa@éaéupﬁce(‘eﬁ&ﬂéh@tﬁygr%&rﬂﬁg‘i sﬁ%@ﬁﬁsﬂpofﬂ% e | ess

reactive to in an other materials frequently used in th

appl i cationd inkj rnk,s Jaewen@umw&yé@nbbﬁ@nﬂmrs%s mepber@ abieys | | ary

storage member gk fillikg SR regeao.rlsmux.mad&equmug fe&ﬁlqra@.ﬁﬁl figsgn i s different
fromthe ink that is renoved fromt foamto re Iemshthe pri nt head

24. This cont aWPW&&“F%fFth‘QS‘ﬂVH@dl‘ml?ssthé!‘i‘fa@“lﬂ“d“?‘@?lfls’t'c‘ﬁaﬁ peixerethans o35k i nt head

life and | ower Mafe}ifif thakbd leds\hydrbpHiR dftén relpiife sumRitants2s Ve Sue B AR iesber of the
present invention nmakes use of extrusion polyners_that have_ | ower

manuf act uri ng Eebment efifhecepiianystojage merpbs fq iprave weitabilityer; hysirgphiligitye s

.extrusi on pel yIRY shrfhcRints i 16 St e thkQOMpdsRIdAEBMAs loptirhir edioyitianid 25 consune
| ess energy to manufacture than the previ ously use, foamt%g‘g e?tgrage

nmenbers. WD 01/ 3243 additipn, he-fhep e material geJectedforithe capillary stopage An i nk
‘contai ner 12 f g 1ey reackitkt 10Gnkjéd knkh tham Sthéraiepials reduthihaaed iddhis ppHcation.

container 12 cg rtrE réas?el v?l?ere 1gk cr:oen?p%;lé/n(t)sl rcreact3 tf') t‘r];eochpl gr)r'] gtgrlagel rpxgnl;e? lEhe lla‘lk gxat 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.



5 at | east one continuous fiber 46 defining a three di nensional porous.
menber with the at | east one continuous fiber 46 bonded to itself at

poi nts of&poog}ggﬁ% to forma self sustaining structure that is disposed
within th&% oir 34 for retaining ink, wherein inkPHFHY2PIBm the sel f
sustaining structure is provided to the 10 inkjet printhead 24. 2. The ink
container 12 of claim| wherein the ail2d east one continuous fiber 46 is a
bi - conponent fi be{hgyiiigediscore material 50 and a sheath material 52 at

| east partially surrounding the core material 50 with the sheath materi al
52 15 differdnt fApinkcpraingsd2 forproxidingiinkdgan igkjetpminthead24cthpinki ner 12 of claim
| wherein the at é&@dﬁ{er%msggﬁéfnuous fiber 46 is a plurality of fibers
that are bonded to each other at points of contact. 20 4. The ink container
12 of claim 1 wherei nateserveir 34 fopeantaining itksad nuous fiber 46 is bonded to

Usel 1 by gheat that SqfjaineldhfnkidHoeraf a1 alfied ishfonafborobie | K

container 12 of claim1 wherein the at |east one continuous fiber 46
defi nes i ntercomuni cat i ngmfmkeswith the pidpastkong eentinugys Bbgs 46 bendgd tono| di ng and 25

controlling release of a Cigithd gothrsUr contHét to FormA sBIF bi¥RIningl siticnstt MaAge devi ce
12 for providing ink to an inlcjet printhead the primary ink storage

d 24, the p A
device 12 conprising: a rei§disnasedwithin thereseyainddifer refgining ik, WhREeiP eser voi r 34
having a fluid outlet 30 3Bdiaif 6 e s@lPshstaliink kirfckré fsipkdvided tolid j 1,11, WO
0152431 PCT! US0O0/ 29568 -13 a network of fibers 46 disposed within the

reservoi r1934 to retain i nkinkietpriatheadi24or k of fibers 46 being heat fused to
each other to define a capillary storage nenber 40 for storing ink within
the reservoir 34 wherein ink drawn fromthe network of fipers, 46 is 5
provi ded to £he i Hgieke ﬁal“ﬁ’t'ﬁé’g aigyl wherei eata?qstrf?amﬂnw“éﬁg?éég devi ce 12
of claim6 wher ei gibilcbRpdehtibEtkhadihg & tddChateritd 50 andQlshiektingatétial 52st one fi ber

that is a bi-conponent fiber havi a core terial 0 an sheat h
it ol 50 at 1 DG PRAIY PTopI s ok TRATR! FT AL et mara 5

15 different from the core material 50.

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.

20 4. The ink container 12 of claim 1 wherein the at least one continuous fiber46is
bonded to itself by heat that softens the fiber to bond to itself.

5. The ink container 12 of claim 1 wherein the at least one continuous fiber 46
defines intercommunicating interstitial spaces 48 capable of holding and
25 controlling release of a quantity of ink.

6. A primary ink storage device 12 for providing ink to an inkjet printhead 24,
the primary ink storage device 12 comprising:
a reservoir 34 for containing ink, the reservoir 34 having a fluid outlet
30 36 therein; and :

.
RO o



10 with the sheath material 52 different fromthe core material 50. 8. The
‘primary ink storage device 12 of claim7 wherein the core material 50 is

pol ypr opyl ene 9. The primary ink storage device 12 of ' erein
t he sheath%ﬁﬁwgﬁgﬁl 52 is polyethyl ene terephthal ate. 1d¥ﬁ¥%gﬁk%¥%gry I nk
storage device 12 of claim6 wherein the network of fibers 46 includes
i ndi vidual fibers that are bonded to ealdn other at points of contact 20

wi thout the use of bondjaydiseEbkR46 ditgosed Rihiliht FREVoil o Stath AllE device 12
of claim6 wherein the network of fibers 46 are heat fused by

an
application of heat that sofheapiworkaf fibers 4beingdeatipsgdiosachepthcyto defing
i ndi vidual fibers of the nepwfilano zd BRnber Y HIRing inkRAInG e Of contact. 25

12. The primary ink storage device 1 e(_)f. claim6 wherein the network of
fibers 46 defining inter comeitifwheerin ik drawp fromdhe nefrarieaf fibgrsdg il e of

hol di ng ands controlling rebelRel @inednigstphhthéad2af ink. 1111111111111 11111
LI 1 111l This Sheet Has Been Replaced ~I1~Ifl 111111 ~~~1 ~I~ 1111 WO

01/ 32431 PCT/ US00/ 29568 -14 13. The primary ink storage device 12 of claim

7 wherein the gor eT’H@ﬁrﬁﬁﬂfink@t@ra@é devicB €2 aftcldii $WheRiNahd Motk Bt ersidgber 46
conprises from30%to 90% by werght of the at |east qne individual fiber

46. 5 14. The pri miclpding pt leastons fberdhay jsabi-gompepent fibgrhaving georemateri oy 1 per
of the network of sphjeersheatPmiteridl SBatdeaktipasifaflydurrbiinding thd cofeditterfal 5d €ss. 15. A
met hod for_providing ink to an ink reservoir, 34 for?‘ﬁfﬁbi n an inkj et

printing st em 1¥1th thssheathmateral 37 gifferent frgm thepops maf ink to an ink
reservoir 34 having a network of fibers 46 disposed therein, the network
of fibers 46 being_heat fused to .Leach.ofher tq defjne intet ni cating
Chterstitial dhacoThaRmahig SEERINGE ThR DY REFAS G fBor vo, 1 39
Into the polypropylene.

15 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
includes individual fibers that are bonded to each other at points of contact
20 without the use of bonding material.

11.  The primary ink storage device 12 of claim 6 wherein 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.

25

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.

—_—
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15 intercommunicating interstitial spaces 48 by neans of capillary action.
16. The nmethod for providing ink to the ink reservoir 34 of claim15

further HoGhedsNg: 20 installing the ink reservoir 34 | I okj et
printing system 10, the inkjet printing system 10 incl tﬁlﬁ%ﬁg%“#ﬁnkj et

printhead 24 in fluid communication with the ink reservoir 34; and
activating the inkjet printhead 24 tol¥ject ink, the inkjet printhead 24
creating a pnxssurhe paagikstordge déMicai2 oNdaiin7ovhieielithd\eire\matkridd 50 o225 fi bers 46.

17. The nmethod fq oviding ink to the ink reservoi 4 of claim15
wherein the  net iR i ops Byiota) gbet ket o T SEbAtY WIBES ot i s a
bi - component fi bahe atfeastiongindividaal éiberdberi al 50 and a sheath material 52 at
| east partially 30 surrounding the core material 50 with the sheath

material 52 different fromthe core material 50. 1111111 111111 111il
11111 11 bl 1 h4* Crhe prngary ifhsteragsiiesite 132 ciliretwhiegin each €ibériof the | |

Lrrerererrrrr 111111 1/ 32431 PCT/ US00/.29568 -15 18. The et hod for
providing ink to ?ﬁ”@r%ﬂgfﬁgékvgﬁg?%e%°é§éﬂ“ﬁ?rf?riL ‘erein the core
material 50 is polypropylene. 5 19. The nethod for providing ink to the ink
reservoir 34 pof c]ai wher.ein, the . sh h teri.al .1S. yet hyl ene

t er epht hal at ég) 2 .mftﬁ]%&%{e'frﬁ‘(')lﬁm? glll(%p?’n()l{l/l? |eﬁ‘é"i3gior$ (%e '[611 ﬁ’é?“%h"ﬁ’}’@&rvoi r 34 of
cl ai m 15 wher ei n systam 10) diewethiod oémprisingr s 46 i ncl udes i ndi vi dual fibers that

are bond to each othey. . ' C | Bﬁw t.he use of

bondi ng ﬁgteri al . 21.pr?wgﬁéré"tk%%ﬁﬁﬁ%%g%‘?og@iﬁ%falJneﬁ‘%r% eersi4§k reservoir 34
of claim15 wherein the riispoved themin, ticlmetworkdf fibaredtheing heatdsed toy an
application of heat that %%hto%ﬂottﬂﬁne intercommunicating interstitial spaces 48;

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

16.  The method for providing ink to the ink reservoir 34 of claim 15 further
including:

20 installing the ink reservoir 34 into an inkjet printing system 10, the
inkjet printing system 10 including an inkjet printhead 24 in
fivid communication with the ink reservoir 34; and

activating the inkjet printhead 24 to eject ink, the inkjet printhead 24
creating a pressure gradient to draw ink from the network of

25 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
having a core material 50 and a sheath material 52 at least partially

30 surrounding the core material 50 with the sheath material 52 different from the

core material 50.
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network of fibers 46 so that individual fibers of the network of fibers 46
"bond 15 at points of contact. 22. The method for providing ink to the ink
reservoir 34, gjmgilai m 15 wherein the ink reservoir 34 WheaTLSnRsdsed i Nto a
printing sys?em having a top and a bottomrelative to a gravitati onal
frame of reference, the primary ink storage 20 device 12 further including
a fluid outlet 36 proximate the bottontdf the primary ink storage device
12. 23. The method for providing ink to the ink reservoir 34 of claim1l7

wherein the core materjal_ 50 of. the at | east ane individual fiber 46
conpri ses fronh83094 bgmethed fgm‘séfnmkmi‘w?'mméf“ ‘F%g?é'[’ lgﬁ'gerf"ﬂmevi dual
fiber 46. 24. The p&thacridiG0 ispoBplopila@. i Nk to the ink reservoir 34 of claim

15 wherein the network of fibers 46 with each fi ber of the network of
fibers 46 having a diameter of 12 mcrons or less. 30 1111111111111111111

LMITITTTI4]1 {9, ThhéméiheEfor provdiBeRR tdi09ink eevdil 34Ldfklalit 17 Wherkihke 1111111 WO
01/ 32431 PCT/ USOO 29568 -16_25. A thod for providing ink froman ink
reservoir 34 to ansi j"@f""ﬁlrﬁzdi??é’&ﬁ'ggﬁ?te"‘i"ﬂgﬂﬁ%t hod conprising: activating
the inkjet printhead 24 to deposit ink on nedia; and drawing ink fromthe

I nk reservoir 34, e ink reseryoir.34 haying a \WOr, f fibers 46
di sposed t her &, #R%m E‘P oy "'$1"5(5‘?'93H‘é'esgg?'ﬁgd'%jﬁ‘mflgggaelféheeach ot her
to define interconftivokar fibds 46 indledes individahl fibpa tasard Boridbdio eachtatlienati Nk by a
capillary force, wherei t he .activating st.e royi ding a pressure
differenti ¥ that pB‘U'éPE‘Eﬁ?E%”f' “‘5‘5‘;3‘15??%"9&1’%?‘%8"%"0 draw i nk fromthe ink
reservoir 10 34 to the inkjet printhead 24. 26. The nethod for providing
ink froman i reservoir. 34 ta.an.inkjet printh Ly 25 wherein
Lhe netvork oft i pareenod AEphaRE ke inPEpPbE FEF caft 19 b ull

: 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

15 at points of contact.

22.  The method for providing ink to the ink reservoir 34 of claim 15 wherein the
ink reservoir 34 when inserted into a printing system having a top and a
bottom relative to a gravitational frame of reference, the primary ink storage
20 device 12 further including a fluid outlet 36 proximate the bottom of the
primary ink storage device 12,

23.  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
25 90% by weight of the at least one individual fiber 46.

24, The method for providing ink to the ink reservoir 34 of claim 15 wherein the
network of fibers 46 with each fiber of the network of fibers 46 having a
diameter of 12 microns or less.

30
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havi ng fi ber having a core of polypropyl ene and a sheath of pol yethyl ene 15 .
terephthal ate at |east partially surrounding the core material 50. 27. An
i nk cont ay88im2kx for providing ink to an inkjet printhgggaideekéae i NKj et
printhead 24 producing a negative gauge pressure wthin tf1e pri nt head
during release of ink in response to activation by a printer portion, the
I nk container 20 12 conprising: a rdervoir 34 for containing ink, the
reservoir 345¢confinggitiod dorfprovidinglinidfront aminkireseradin 38 o aui inkjettprietheadiZdet pri nt head .
24; and a networﬁl fifﬂﬁcrls that are individually heat fused at points of
contact di sposet* WY PN ¥ eser voi r 34 defining intercommunicating 25
interstitial spaces 48tvatilgthé inkjerpsinthead:24 tegrpositdniich medlia amglur ed t o pr oduce
sufficient capillary force ' eservoir 34
during insertion of tdﬁaé‘"?ge'gléﬁ(\’/'g:ihr%\@%gslehtgg3%’&%%%%%‘{03?43&ﬁ%n whi | e

al |l owi ng 4 he negative gaumswek effingrsa6 dispaskd thertihethp nétwotkofifibarsdover cone t he

capillary force to 30 rep|eni:s @‘f ' % % '5& li he reservoir
Sa” Th L Sheet Has Beon Potkif S0 M ER A el HimfiGlhe 1€ 1)
1111111112211 11111 1111 1iberstitial spagesi48Ihat retain ink by a capillary force, wherein

the activating step providing a pressure differential that

overcomes the capillary force to draw ink from the ink reservoir

10 34 to the inkjet printhead 24.

26.  The method for providing ink from an ink reservoir 34 to an inkjet printhead
24 of claim 25 wherein the network of fibers 46 include individual fibers
having fiber having a core of polypfopylene and a sheath of polyethylene
15 terephthalate at least partially surrounding the core material 50.

27.  An ink container 12 for providing ink to an inkjet printhead 24, the inkjet
printhead 24 producing a negative gauge pressure within the printhead during
release of ink in response to activation by a printer portion, the ink container

20 12 comprising:
a reservoir 34 for containing ink, the reservoir 34 configured for fluid
communication with the inkjet printhead 24; and
a network fibers that are individually heat fused at points of contact
: disposed within the reservoir 34 defining intercommunicating
25 interstitial spaces 48, the interstitial spaces 48 configured to
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
30 replenish the printhead with ink from the reservoir 34.
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