- 4 JUN 2004 SURFACE REFORMED FI BER BODY, LI QUI D CONTAI NER USI NG FI BER
ABSORBER, AND METHOD OF PRODUCI NG FI BER ABSORBER FOR USE I N LI QUI D EJECTI ON
5 BACKGROUND OF THE I NVENTION Field of the Invention The present i rvefiuN it
relates to a fiber body for use in a conthimer for containing liquid to be
supplied to liquid ejecting heads for ejecting liquid for 10 recording,

and to a liquid container containing the above fiber body. The present
invention also relates to a material surface reformng nmethod to nodify

: h at = . . . .
g‘iéﬁ' SUbj ZC?ESCE ﬁré@%%ﬁéﬁSéfﬁéﬁwﬁﬁﬁg?é%ﬁ?fwh%Bﬁilbgiﬁéfsaﬁie%ﬁ;gifi valne
ressure producin e i ' Wall [
Phrough modi fyi novs PE0CF BhkR P hasORRRR  afpCvErRlb oF BRRRORRRG™ e tat Tve
pressure produci ng meher, had g dean?Qaubieatadii dhitphove surface
re

reforming. In particular, € present 1 nvention ates to a surface
reform ng method by which surface reformng of fiber consisting of an
olefin resin, which is environment friendly but hard to subject to surface

25 treat gent, ggaRcRBURBhLEY eeWrhiewrfoad | ure, to fiber having a reforned
surface, and to a nmethod of producing the sane. -4 JUN 2004 2

Field of the Invention

The present invention relates to a fiber body for
use in a container for containing liquid to be supplied
to liquid ejecting heads for ejecting liquid for

10 recording, and to a liquid container containing the
above fiber body.

The present invention also relates to a material
gurface reforming method to modify wetting
characteristics of the surface of fiber itself or fiber

15 having been subjected to some treatment thereon, which
is used as a negative pressure producing (generating)
member in a liguid containing container, through
modifying its properties and characteristics, and to a
negative pressure producing member having been

20 subjected to the above surface reforming.

In particular, the present invention relates to a
surface reforming method by which surface reforming of
fiber consisting of an olefin resin, which is
environment friendly but hard to subject to surface

25 treatment, can be achieved without failure, to fiber

having a reformed surface, and to a method of producing

the same.




Rel at ed Background Art In the ink jet recording field, an ink tank (ink
container) through which a negative pressure is applied to recordipgﬁ@ﬁqﬁﬁ
have been used so as to prevent the 5 |eakage of ink. This type of I

tank contains a porous body or fiber body“armd, due to the capillary
attraction of the porous body or fiber body, it holds ink and produces a
negative pressure. O the type, the ink tank containing a fiber body is
particularly 10 preferable in that, if the fiber body is arranged in such
a manner as to keep_ its directiop alnost horizontal, the interface between

ink and gas iRekapRd PRPKIBALAE 8GEn with fluctuations caused by the
' tal ch d hence, bj ect ed 1 Lati jn th
envi ronment al. chan §§t9§n59¥?ﬂéf 5%§9£§%H fi8éh?5§n §nﬁa%hﬂk'?Q§H%2e e

direction of gravi ainéd fn an’ink tank

obtained b inping olefin resins. Lo Vi Lt | t
recyLIe, bgczgéﬁ %ﬁ%eﬁgsﬁﬁﬁoggﬁiﬂglgﬁﬁaugggﬁtggﬁg??%gggfboﬁgf%%kngﬁasosuch

as PE 20 (pol yet hyleng) o31H BBy AL KPEORK! 38k 8 BSe st rovekialild Y of

ol efin resins %y I'n n~partic aving a high surface tension

such as pl acky blkays oPOPh. "heRl;bNkepLi BY hAk kBhR @dnitalinkark contai ning
a fiber body conststing of an olefin resin, the vacuum 25 injecting nethod

i s enployed tQ,fohgi Rbiy! Areeinvbkbotipt @nd,t ank kb whieClapivaaiym has been
drawn. On the other hand, in the field of ink jet - 4 JUN 2004 - 3
attraction of the porous body or fiber body, it holds
ink and produces a negative pressure. Of the type, the
ink tank containing a fiber body is particularly
10 preferable in that, if the fiber body is arranged in
such a manner as to keep its direction almost
horizontal, the interface between ink and gas is kept
horizontal even with fluctuations caused by the
environmental changes, and hence, subjected to less
15 variations in the direction of gravity.

As a fiber body contained in an ink tank, those
obtained by spinning olefin resins are used in view of
its easiness to recycle, because the casing of the ink
tank consists of olefin resins such as PE

20 (polyethylene) and FP (polypropylene). Since the
wettability of olefin resins by ink, in particular, ink
having a high surface tension such as black ink is
poor, when injecting ink into an ink tank containing a
fiber body consisting of an olefin resin, the vacuum

25 injecting method is employed to forcibly inject ink

into a tank in which a vacuum has been drawn.

On the other hand, in the field of ink jet




recording today, in order to obtain inmages of higher quality and ensure

hi gh fastness properties of the ink deposited on a recording nediunM 004
i nprovenent of ink itself is making steady progress. To be concrete, %yWﬁ
pi gnent ink has cone into use so as to i ove to water (water-resistance)
and a solvent is added to ink so as to heighten the fixing properties to a
recording nedium In the ink tanks currently in use which contain a 10

fi ber body consisting of an olefin resin, however, since ink is injected

into an ink tank by the vacuum injectin hod, ., d I bed, ab , it
necessar¥ toF?F %ngafﬂgﬂ¥ianhgkgﬁﬁgFgagg%?ﬁPnbﬁ%?egﬁé%lEﬁggggggg ahd >
equi pnment are becom n re co Lcated. . 15 t - i

to inprovened?u%flg%kgng?gaF??gPhég sgaSFnﬁﬁgﬁBHFSF%§Q§%dngngrghmb;ezpeCt
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recordi ng 20 b h ' ' | k
hf?%éflf EQO@gﬁingpggg_gaghgyggkgbag. | Bk Becepme kil kely to

catch up wit € recor g operties and characteristics of an

el ement gitsel{ a58cd8ARNHGE! cBRe! RALBr ABBN EbeasOkol ifpreQBsitol ueRlesy; and
t he el ement has™ been given desired 25 properties by nodifying the

properties of({hgercpasiktHaRks and hsssubateisThadelerentiskgiseeras desired
properties include, for exanple, those having - 4 JUN 2004 - 4

to heighten the fixing properties to a recording

medium.

In the ink tanks currently in use which contain a

10 fiber body consisting of an olefin resin, however,
since ink is injected into an ink tank by the vacuum
injecting method, as described above, it is necessary
to draw a vacuum in the tank, accordingly, the
processes and equipment are becoming more complicated.

15 On the other hand, with respect to improvement of ink
itself, the use of pigment ink and addition of a
solvent to ink causes the viscosity of ink to be
increased. As a result, the ability to supply ink to a
recording head diminishes, and the higher recording

20 speed becomes, the more supplying ink becomes unlikely
to catch up with the recording speed.

The properties and characteristics of an element
itself are dependent on the properties of its
constituents, and the element has been given desired

25 properties by modifying the properties of the

constituents on its surface. The elements given

desired properties include, for example, those having




on their surface reactive groups having reactivity such as water
repel | ency and hydrophilic nature or reactive groups reactive with-anlUN 2004
adduct. In the surface reform ng technology currently in 5 use, generally,
the surface of an elenent is nade to haveé a radical with ozone or WV or
ozone in conmbination wth UV and the el enment having a desired property is
formed sinply by chemcally linking the radical with the primary

i ngredient of a surface treatnent agent. 10 There is another technol ogy in
whi ch the surface of an glenent i

. hot de to h i.cal
surface treat®entheyEntUh 9Fﬁgrgaa§§?$eg¥§pﬁgeﬁ?y9¥§t%g%ﬁ%F§§§?t%5ng to
th | t, t bt ai t he desi . t aci : , th
Hoci red 15 AepeaEs?, Fabdbhehrf 458, hEarBpRRELEY iR IEY BL! MeactRYEr . the

surface reform. ng of _givin AL, enyir -friendly olefin resin
hydrophilic %af %,r%ﬁF§1?ﬁe%?E§h§§|gggﬁﬁgé been known to obtain a

tenporary and partigl nxdgapﬁghgcrgkaﬁi% ik BEBRBT BELE 2@ rantirf agt ant with
the olefin resin in tﬁe presence of water. In order to forman additional

| ayer ongan ﬁ&&Fegéneﬁals’é?be%hé_esawa@epbifrrah baupebeen susede Ween using
a primer, such as silane” coupling agent, which 25 only reacts and |inks

with the surfggeeoh thaiebemaath okbaecbensrt oirt sebhendedsdn ivatieat ed so
that it can react with the agent. -4 JUN 2004 - 5 _
with UV and the element having a desired property 1s
formed simply by chemically linking the radical with
the primary ingredient of a surface treatment agent.
10 There is another technology in which the surface
of an element is not made to have a radical, but a
surface treatment agent having a desired property
itself is attached to the element, so as to obtain the
desired property momentarily; however, the desired
15 property thus obtained does not last.

In particular, in the surface reforming of giving
an environment-friendly olefin resin hydrophilic
nature, only the technology has been known to obtain a
temporary and partial hydrophilic state by intermingle

20 a surfactant with the olefin resin in the presence of
water.

In order to form an additional layer on an
element, an adhesive and a primer have been used. When
using a primer, such as a silane coupling agent, which

25 only reacts and links with the surface of the element,

the element itself needs to be treated so that it can

react with the agent.




The technol ogi es using a priner include, for exanple, the one using a
primer consisting of the sane naterial systemas that of the eleneqﬁ4§ﬁN§®4
to utilize its affinity for the elenment. As a priner of this 5 type,

aci d-nodi fi ed chlorinated pol ypropyl ene has been known which is used when
providing a facing material of polyurethane resin on the el enent of

pol ypropyl ene. Wen using the sane material systemas that of the surface
of the el enent, however, the volunme of the 10 elenent is inevitably

i ncreased, in additjon, the _technolo i s needed f.or .applyi,ng. a uniform
and thin coating 3HetFECBPQﬁﬁﬂfgsNBFgégeP,pﬁﬁgﬁrtﬁgc%ngénFO%é fine or
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usi ng the rial systemtromthe surface of the elenent,

whi ch cag exig pi?,fl bRealpb@iefiead WRLEHinS@kul pen y2Rephe cusethasn tarid or m and
thin surface eformng irrespective of shape of the elenent. 25 On the

other hand, wihBwhegpeeh tie BEean@hBR, peachditgns! ifautiingg ma teirierl oy,
their wettability by ink is poor (the contact angle to water is 80 or
more), - 4 JUPpb2pQ4ethane resin on the element of polypropylene.
When using the same material system as that of the
surface of the element, however, the volume of the
10 element is inevitably increased, in addition, the
technology is needed for applying a uniform and thin
coating on the element. Moreover, when the element is
fine or porous, it is impossible to apply a uniform
coating on such an element to its interior. In
15 particular, acid-modified chlorinated polypropylene is
not soluble in water, accordingly, it cannot be used in
fhe form of a water solution, and its applications are
limited.
Accordingly, it can be said that there has been no
20 surface treatment agents, including those using the
different material system from the surface of the
element, which can exist in the form of a water
solution and be used in uniform and thin surface
reforming irrespective of shape of the element.
25 On the other hand, with respect to PE and PP, each
constituting a fiber body, their wettability by ink is

poor (the contact angle to water is 80° or more),




though it varies depending on the type of ink. Accordingly, in cases where
PE or PP is used in a fiber body of an ink tank, a process of draw-ng jaN 2004
vacuumin the tank has been inevitably enployed in injection of 5 ink Into
the fiber body. This has required preparat®on of an injecting apparatus,
causing the manufacturing process of the ink tank to be nore conplicated.
In addition, in the use of ink jet printers in recent years, wth steady
progress toward higher image 10 quality and a wi der variety of ink, there

have been grow ng tendencies tq add.a solvent to_ink, .S s to increase
the ink's gbi¥$?§9?01Fi%aﬁheﬁaBSP?“8ﬁ89t8“u§§e %VB%BH? 2R Thi s,
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printing spee he printihg tends to inCrease nore and nore

in the Iatestth@r{%ﬁgrﬁaszgegneggep§¥gbgﬁegmggg ehnKnIQQ'éc&qﬂdubﬁi .
pressure contact body, which consists of a bundle of fiber arranged in

the diregtion;gf +hgyi €haURRbYNBodR. acedisi Rakt $ebiudied puRParaaneni ng for
supplying liquid to a recording head. In these tanks, too, there arises a
25 probl em t hgk, anwhenjbheingshpbaraeut) caksihgwthe maeufproasaudrey cont act
body is increased, even if ink supplying in a high flowrate is demanded,
suppl yi ng - 4pztde2804f- tRe ink tank to be more complicated.
In addition, in the use of ink jet printers in
recent years, with steady progress toward higher image
10 quality and a wider variety of ink, there have been
growing tendencies to add a solvent to ink, so as to
increase the ink's ability to fix on paper, and to use
pigment in ink. This, however, causes the viscosity of
ink to be increased, and hence, the resistance to ink
15 flow in a fiber body to be increased. As a result,
there arises a problem that supplying ink is unlikely
to catch up with the printing speed, while the printing
speed tends to increase more and more in the latest
printers.
20 There have been used ink tanks having a pressure
contact body, which consists of a bundle of fiber
arranged in the direction of liquid supplying, placed
in its liquid supply opening for supplying liquid to a
recording head. In these tanks, too, there arises a
25 problem that, when the resistance to ink flow in the

pressure contact body is increased, even if ink

supplying in a high flow rate is demanded, supplying




ink is unlikely to catch up with the demand, fromthe viewpoint sane as
above. The present invention is an epoch-making invention, which has; NEené
made based on the new 5 know edge and f|nd|ngs obt ai ned durlng t he

i nvestigation of the current technology‘standard Wth the surface
reform ng technology currently in use, in which the surface reformng is
carried out sinply by chemcally linking the primary ingredient of 10 a
surface treatnment agent with a radical produced on the surface of an

el enent to be subjected . to.reformn a un S r cannot
be achi eved f#fKthe u%ﬂ??ﬁ&E ﬁﬁvFﬁﬁgg BBnﬁf%%a%g% a ﬁggy? ggngg% not hi ng
of the interiog §ort| ns_of the B gatlve pressure 15 prodUC|ng menber s
havi ng a conp/#¢ P%ﬂ“ﬁoﬁaﬂg B3r P8RS t herein, such as sponge and conposite

fiber body used | theréggnke&ngéﬁkg nFEEtQﬁrepbgﬁ Hagiff the technol ogy
in which a surfac ant I'nterm ng th the surface of an 20 el ement

in the presen ui ghGaR peye éﬁhmsas sHEbacenr ehar gy for a porous
body itself. 3ﬁeth% ot sﬁr?gctant Fg exhaust ed, thenpropertles obt ai ned are

| ost, ang thekHEQ@EH%éeéng‘c £ e i sHEf 86@aiRBRJAAkEhY theturn to those of the
surface itself It goes without saying that, for an olefin resin,

whi ch has suchpgasexgalklient otatae bewebhent¢chhbabgytstanﬂhadi angle to
water is 80 or nore, there - 4 JUN 2004 8
With the surface reforming technology currently in

use, in which the surface reforming is carried out
simply by chemically linking the primary ingredient of

10 a surface treatment agent with a radical produced on
the surface of an element to be subjected to reforming,
a uniform surface reforming cannot be achieved for the
surface having a complicated topology, to say nothing
of the interior portions of the negative pressure

15 producing members having a complicated porous portion
therein, such as sponge and composite fiber body used
in the ink jet field.

Further, the use of the technology in which a

surfactant is intermingled with the surface of an

20 element in the presence of liquid can never achieve
surface reforming for a porous body itself. When the
surfactant is exhausted, the properties obtained are
lost, and the properties of the surface immediately
return to those of the surface itself.

25 Thus, it goes without saying that, for an olefin
resin, which has such an excellent water repellency

that its contact angle to water is 80° or more, there




has been no surface reform ng nmethod by which it is allowed to have a
desired lyophilic nature for a long tinme of period. Accordingly, the jJyyn 2004
present inventors continued to 5 investigate a nethod of conducting surface
reforming on the surface of an olefin refimrationally and maintaining
the refornmed properties for a long tine of period, while aimng at
providing a nmethod applicable to the surface reform ng of any el enents by
clarifying 10 the above nethod. After such an investigation, the present

inventors directed their attention to _using a,.li.quid- rf,ace
treatment ageh®s oRefRe”3s8Y ?F%nre%ﬂﬁPlPﬁgmﬁggogggyhgkggguﬁﬁ-ﬁ%be surface
treat nent agen woul d enabl e _the surf.ace L 0L i n S 5
negati ve prgs%%}%wﬁaogﬂcﬁﬁgen%n§8?§rgg Egeéﬁgggggﬁ%Fﬁ%gtg Qgﬁéggﬂlﬁu t he

sanme tine, thgiﬁregfnéekﬂggntors newly found that the use of the surface
energy in the 81 &ti BAs I'p between the surface of a negative pressure 20

produci ng nenber, whighgkgsi9, benkebectefe aRdeRebyBREontaviRG &d eactive
group makes it posé@%ﬁe togcghtrol Ejthe balancg of theosurface and the

reactivesgroup,ghdeik8e8 htmbBhdadesi cedastatfAgardrithet teEcamdlypicn of the
pol ymer 1tself enables the achievenent of further 25 inprovenent in

durability angnhfustibeacst abi bt plefiinquakiihy ratibhalilgkanBurther, the
present inventors directed their - 4 JUN 2004 9
maintaining the reformed properties for a long time of
period, while aiming at providing a method applicable
to the surface reforming of any elements by clarifying
10 the above method. After such an investigation, the
present inventors directed their attention to using a
liquid-type surface treatment agent on the assumption
that the use of the liquid-type surface treatment agent
would enable the surface reforming even for such
15 negative pressure producing members as have a
complicated shape.

At the same time, the present inventors newly
found that the use of the surface energy in the
relationship between the surface of a negative pressure

20 producing member, which is to be reformed, and polymer
having a reactive group makes it possible to control
the balance of the surface and the reactive group and
keep it in a desired state and that the analysis of the
polymer itself enables the achievement of further

25 improvement in durability and further stability in
quality of the ink.

Further, the present inventors directed their




attention to negative pressure properties of a negative pressure producing
(generating) nenber such as porous body, fromthe different viempoLn;dU@mm4
new y recognized a problem as described below. 5 In nbst cases negative
pressure producing menbers currently in use are exposed to liquid at al
times, and in sone cases, even where a negative pressure chanber and a

| i qui d containing chanber constitute an integrally formed unit, once

| i qui d has been exhausted 10 in part of the nenber which is to be exposed
toliquid, the part is replenished with |iquid;, however, generally it is
not assumed tdhECREECReqat NPEASLESS BFESFHERUBFREST dffePs gn“?@?ﬁ@*ﬁ%ere

| i quid has been exhausted .is . replenish id as,is _done in the

. Wih i

ordinary 15 aBp&FIHEE. PFREECIPG ﬁggnﬁ5§%§§bsb@ghgggcgﬁﬁngg &7ET "y those
killed in th t th t ti . f ti

STed 0 L WeLler e GRS T BLethue o A ve bretour

pr oduci ng menBef¥ an e same wll return to

their initial_states_even after _replenishin h er 20 with |iquid.
The present iﬁ$8898%§eéx3 ﬁggl ow Pa?egﬁglgﬁgggsgggbpressure of a negative

pressur egproduci ngy g %rc%ggsthgg%quQtPQESELQBigrbhﬁciﬁﬁeﬂ@HHE%éM||

return to their initial states when a replenisher 25 containing chanber
(container or hapkhths ARURLRd a3t @kpokbe tbquidueantai aed iwimechanber for

containing a negative pressure producing nmenber is exhausted at an - 4 JUN
2004 - 10 and in some cases, even where a negative pressure
chamber and a liquid containing chamber constitute an
integrally formed unit, once liquid has been exhausted
10 in part of the member which is to be exposed to liquid,
the part is replenished with liquid; however, generally
it is not assumed that the negative pressure producing
members in state where liquid has been exhausted is
replenished with liquid as is done in the ordinary
15 apparatus. Thus, it has not yet been recognized even
by those skilled in the art whether the negative
pressure of a negative pressure producing member and
the amount of liquid held by the same will return to
their initial states even after replenishing the member
20 with liquid.

The present inventors examined how far the
negative pressure of a negative pressure producing
member and the amount of liquid the same holds will
return to their initial states when a replenisher

25 containing chamber (container or tank) is mounted after
the ligquid contained in a chamber for containing a

negative pressure producing member is exhausted at an




arbitrary level. As a result, there was observed a tendency such that fﬁﬁ
the liquid filled into the negative pressure produci ng nenber initiarﬂw, ¢
the anount of the liquid held by the nmenber was 5 considerably close to
that of the initial state because the ri§lid was forcibly injected in sone
way, however, after sinply repeating the replenishnment, the anmount becane
about a half as nmuch as that of the initial state. This is probably
because the air in the 10 negative pressure producing nmenber is hard to

. And as the liquid t ed ished, th t of th
| Tqui d nel 0 b5 RHEeREGalPYeL R Ufor SpPbliuc RG- eltee: CBEREYE oHal 1 or and

t he negative %g géﬁégiﬁeﬁa%gg£ea§ed.tﬁg §%§§@§Yf§EIEQE1h@¥E LLON The

pr esent i nvent t heft €ner gi on~éxam ni ng the problens as

descri bed above aggvgg¥g%%%ggglb¥9§gg?ﬂgtngngbhﬁggkggl betﬁgrface of the

fibers 20<unﬂﬁ%?|ng surface treatnmeht o gi ving

hydrophi | ¢ najiiecther eha i RLoNCRel ey Wehbahibhiob) sl nk and decr eases

t he resistance | ow during the 1nk's novenent, and noreover, what type

of the §Uffaeﬁn§£§é£gsﬂ9_ehagé theghat! 8RIther An2%ihYdsepRkiel bedaaidy €.
Furthernore, the present inventors have conme to understand that the

surface treatpgpt190§uidi ¥aBIrBydiBpPH Lh§eBablr encabmbewdgyehopedermre - 4
JUN 2004 - 11

after simply repeating the replenishment, the amount
became about a half as much as that of the initial
state. This is probably because the air in the

10 negative pressure producing member is hard to remove.
And as the liquid was repeatedly replenished, the
amount of the liguid held by thé negative pressure
producing member became smaller and the negative
pressure was increased.

15
SUMMARY OF THE INVENTION

The present inventors concentrated their energies

on examining the problems as described above and have
finally found that subjecting the surface of the fibers

20 consisting of PE and PP to the surface treatment of
giving hydrophilic nature thereto improves the
wettability by ink and decreases the resistance to flow
during the ink's movement, and moreover, what type of
the surface treatment gives them a long-term

25 hydrophilic nature. Furthermore, the present inventors

have come to understand that the surface treatment of

giving hydrophilic nature can be developed more




rationally using such a treatnent in a desired area of the fiber body, as
a negative pressure producing (generating) menber, in accordance wi-thJiMa4
shape of the liquid container. 5 Specifically, one of the points the
present invention ainms at, in |ight of "thé problens of the prior arts as
descri bed above, is to provide a fiber body which can exhibit an ink
supplying ability keeping up with the trends toward diversification of ink
and 10 high-speed printing and can nmake easier the ink injection, a liquid
cont ai ner having, the ne, .an b ecti h fiber body
to surface t¥@ %ﬂ%ﬁ}fﬁfuﬁ?QQnﬁ”ﬁ?d?oEﬁ???@eﬂ t%re g?é %d Eurt eﬁp t he
present inven |nIy t | o] | yophilic
surface refor%? fah%fhga ﬁhlc% ena Qégxggdgg?ggggﬁ gpﬁgpbkﬂgurface
reformng nei heﬁe?é{t%ﬁg { fERBLY faHBﬁFEXhEQ then @ng%hhﬁ%so@ a_
negative pres e pr odu |ng ne owm ng the sane to have a radica

using ozone apd,29, gh&aagbgkggnégys nor by the techni que of applying
priners such as silane coupl i ng agent on the surface of an el enent,

causing g non-uni f gpar¢eathndyt NBHEOBE @Be gosatsbetecabaveenkut by a novel
mechanism a treatnent liquid for use in the above nethod; a negative

pressure 25 pfRdeatnennBaher agbt annedghy bhetﬁbopEObEbhedpfam@ea surface
structure itself obtained by the Iyophilic surface reformng, in
particul ar, apfiber apegabbv@esctidbl 300%e, 12 to provide a fiber
body which can exhibit an ink supplying ability keeping
up with the trends toward diversification of ink and
10 high-speed printing and can make easier the ink
injection, a liquid container having the same, and a
method of subjecting the above fiber body to surface
treatment of giving hydrophilic nature thereto.
Further, the present invention aims mainly at
15 providing an epoch-making lyophilic surface reforming
method which enébles a desired lyophilic surface
reforming neither by the technique of modifying the
properties of a negative pressure producing member by
allowing the same to have a radical using ozone and
20 ultraviolet rays nor by the technigque of applying
primers such as silane coupling agent on the surface of
an element, causing a non-uniform coating thereon, as
described above, but by a novel mechanism; a treatment
liquid for use in the above method; a negative pressure
25 producing member obtained by the above method; and a
surface structure itself obtained by the lyophilic

surface reforming, in particular, a fiber negative




pressure produci ng nenber having an excellent ability to return to the
initial negative pressure even after repeating replenishment and ané JUN 2004
excellent ability to supply liquid. In particular, the present invention 5
aims at providing a fiber absorber for usé2in liquid ejection and a liquid
container with which desired properties, such as the property of
decreasing resistance to flow of liquid during the liquid' s novenent, can
be obtai ned by nodifying the properties 10 of the fiber in the liquid

t ai th h ch ' t he | | _of f t gl Vi
yophi 11 ¢ neARESTEE (REOQUP 198 oYoaR BPEHEN. S rhECR BN SPATERY on ai me
i nl t | di h- maki ng, | Lk ' t hod
whi ch 15 onab cbe BHERSFY cHirybnrT e SEPKeke, BYEPRNRe' EBhThRveRT e
whi ch 15 enabf §°% | 6T Ag neltndr by
menber by al | BArRe TS EoRLBE PR e e R R P e v o et

rays nor by é&f i‘\‘chﬂ%ay&.of 1APBLYkDguPELTREReSHEBsBA LS haBAt2@ncoupl i ng
agent on the su ?a e of an elenment, causing a non-uniformcoating thereon,

as described abgyestbptobyaiAgnavelneechBRbSBErasbreakaenh liquiid for use

in the nmethod; a negative pressure produci ng nenber obtained by the

met hod; and a-suctass shaust viguisebhtahhairnedtBSwhychhaekyepki |ic surface

reformng, in particular, a fiber negative pressure produci ng nenber

havi ng an expgebpentiabj | stght asr ¢her propetiig pdi Healrensgagi ve -4 JUN 2004
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N resistance to flow of liquid during the liquid's

movement, can be obtained by modifying the properties

10 of the fiber in the liquid container through changing
the level of surface treatment of giving lyophilic
nature to the surface of an element.

The present invention aims mainly at providing an

epoch-making lyophilic surface reforming method which

15 enables a desired lyophilic surface reforming neither
by the technique of modifying the properties of a
negative pressure producing member by allowing the same
to have a radical with ozone and ultraviolet rays nor
by the technique of applying primers such as silane

20 coupling agent on the surface of an element, causing a
non-uniform coating thereon, as described above, but by
a novel mechanism; a treatment liquid for use in the
method; a negative pressure producing member obtained
by the method; and a surface structure itself obtained

25 by the lyophilic surface reforming, in particular, a
fiber negative pressure producing member having an

excellent ability to return to the initial negative




supply liquid. The first object of the present invention is to provi
liquid treatnment agent with which the entire 5 internal surface of a
negative pressure producing menber havi mgl8 conplicated topol ogy, such as
porous body and finely processed el enment, can be subjected to surface
treatnment of giving a desired |lyophilic nature thereto and a |yophilic
surface reform ng nmethod using 10 the liquid treatnment agent. The second
obj ect of the present invention is to tﬁ-rovide a _noyel | (gagl i c surface
Pas Bie

ref ormi ng et REGSSHRPCRVER QREeEn TEPEA e &R L SRS i tonsi der ed

to be hard to subject to syrface reformng,. toQretain 15 lyophilic nature
for a |ong pe??88&anFiﬁ?lgﬁ&ya%obﬁ%gﬁg%'sfruéture itself. The third object

of the present inventiqn is to. provi Ly )] urf ref orm ng
met hod which enab&g‘? %ﬁ551§:oro%ﬂte|%§n Oc??ecg%n&%\é%u é:r 9191271\% tq'tcﬁll nlsggte?i | m

preferably a ppnonplecuhar, liavel Lhidd ldferds va tf §AIPdRbIdACerd tsel f,
whi | e causi ng™no weight "1'ncrease of a negative pressure produci nhg nenber

structurg and ;2 3untace slebiet Wee d i v pricathire ehiciciolg the present
invention is to 25 provide a surface treatnment nethod which makes it
possible to fpaahkrCORUely & douipladatidd arpolelgsl Msiugh s ipdradici ng a
novel mechanismto |yophilic surface - 4 JUN 2004 - 14

body and finely processed element, can be subjected to

pressure even after repeating replenishment and an excellent abilitﬁdwﬁﬂm4

surface treatment of giving a desired lyophilic nature
thereto and a lyophilic surface reforming method using
10 the liquid treatment agent.

The second object of the present invention is to
provide a novel lyophilic surface reforming method
which allows an olefin resin, which has been considered
to be hard to subject to surface reforming, to retain

15 lyophilic nature for a long period of time and a
surface structure itself.

The third object of the present invention is to
provide a novel lyophilic surface reforming method
which enables the formation of a molecular level thin

20 film, preferably a monomolecular level thin film, as a
reformed surface itself, while causing no weight
increase of a negative pressure producing member
structure and a surface structure itself.

The fourth object of the present invention is to

25 provide a surface treatment method which makes it
possible to freely conduct a desired surface reforming

by introducing a novel mechanism to lyophilic surface




reformng nmethod itself. The fifth object of the present invention is to
provide a method of producing a lyophilic surface treatment agent faof JUNEID4
in the surface of a negative 5 pressure producing nmenber which is sinple
and excellent in mass productivity. The 3Bxth object of the present
invention is to provide an epoch-nmaki ng nmethod of subjecting the surface
of a negative pressure producing nenber to 1Q | yophilic surface treatnent
whi ch utiIizes fromthe viempoint of the interfacial energy of a

functi onal 0 or a rou ctional groups) a polymer has, an
i nterfacial ?ggﬁéandg Pﬁoﬁtﬁ?ign energy level alnost the same as that

caused by the p0|y$§$|gé%§%a§§éF ?y%pﬁl evgg%gFggjﬁgg gglggel%r sent

i nvention is to ce rer orm ng method which

enabl es the uglfofdr e gLehad 8k bhBqReinBNS! Y Bbnid Bedakleygopr essur e

pr oduci ng menbe a suar ace ructure”itse | evel which cannot be

achi eved by 20, LhenRhiO0La8RES £bB L%@ﬁanokhbtéugesb@e oR€Li PReGY1vEe ot her
obj ects of the present PAvention wi Il be understood from tRe foll ow ng

description aﬁ?e%@ﬁrePb%%@ﬂhlh@VﬁBhb@& GRAcR 38 aghibeue ap@amekex 10kigct s of
the arbitrary conbinations of each of the above object. 25 In order to

achi eve the apﬁvgaggjggbauc&melﬁyesent I nvention is a negative pressure
producing fiber body for use in a container for containing a |iquid, which
- 4 JUN 2004 - 15 The sixth object of the present invention is to
provide an epoch-making method of subjecting the
surface of a negative pressure producing member to
10 lyophilic surface treatment which utilizes, from the
viewpoint of the interfacial energy of a functional
group (or a group of functional groups) a polymer has,
an interfacial physical adsorption at an energy level
almost the same as that caused by the polymer cleavage.
15 The seventh object of the present invention is to
provide a novel lyophilic surface reforming method
which enables the uniform reforming of the periphery of
a negative pressure producing member and a surface
gtructure itself on a level which cannot be achieved by
20 the prior arts in terms of its entire periphery.

The other objects of the present invention will be
understood from the following description and the
present invention can also achieve complex objects of
the arbitrary combinations of each of the above object.

25 In order to achieve the above objects, the present
invention is a negative pressure producing fiber body

for use in a container for containing a liquid, which




is to be supplied to a liquid ejecting head for ejecting the liquid jU
recording, in a manner that allows the liquid to be supplied, 4 JUN 2004
characterized in that it has an olefin resin at least on its fiber surface
5 and the olefin resin has a |yophilic gréBp-in an oriented state on its
surface. The present invention is a fiber body for use in a container for
containing a water-based liquid, which is to be suppliedto a liquid

ej ecting head for ejecting 10 the water-based liquid for recording, in a
manner that allows the water-based |[i ulg to b consisting of a

fiber providedSwFehPg EBP?ﬁé?daFOI@a%?gu rF38F%F§§pBG?$a58 characteri zed
i n that the above Lncl, dgs a firsé.gorphonahgvhn ﬁ%q;ophlllc 15
group and a s®ISRbt %r%ﬁgnlﬁgVFﬁ 8T gF 6GR 6 4hi ch AcitAP%energy is

| ower than tha@l%‘f]S E OVSld rBE %kéglgé upcﬁgg §E§Eehhgn s the

surface ener €a oge par sur ace ove second portion

being or ent e L gyar gt . 80RYeaRIR! 07 1285 rthSnSH!ﬁ:Ea‘f?cbeEh%u%l%%\é.%fi r st

portion belng orlent I'rection different fromthe above part of

the surface., M\?eehéhsléﬂﬁas;@s% hBe abegpﬁm% geBabstis ah an olefin
resin, it s preferable that the above polyner 25 is, for exanple,

ponaIkyIS|I05§§gntaglgqhag an hydrepkichie .group and t he above hydrophilic
group have, for exanple, a polyal kyl ene oxide chain. - 4 JUN 2004 16
The present invention is a fiber body for use in a
container for containing a water-based liquid, which is
to be supplied to a liquid ejecting head for ejecting
10 the water-based liquid for recording, in a manner that
allows the water-based ligquid to be supplied,
consisting of a fiber provided with a polymer at least
part of its surface, characterized in that the above
polymer includes a first portion having a hydrophilic
15 group and a second portion having a group of which
interfacial energy is lower than that of the above
hydrophilic group and almost the same as the surface
energy of the above part of the surface, tbe above
second portion being oriented toward the above part of
20 the surface, the above first portion being oriented in
the direction different from the above part of the
surface.
When the surface of the above fiber consists of an
olefin resin, it s preferable that the above polymer
25 is, for example, polyalkylsiloxane including a

hydrophilic group and the above hydrophilic group have,

for example, a polyalkylene oxide chain.




Preferably, the above olefin resin is polypropyl ene or polyethyl ene and

t he above pol yal kyl sil oxane is pol yoxyal kyl ene di net hyl pol ysi | oxane.4 JIfN 2004
The present invention is a liquid container containing the above fi ber

body as a negative pressure producing redber. The present invention is a
liquid container including a negative pressure produci ng nenber 10
containing portion for containing the above fiber body as a negative
pressure produci ng nmenber and a liquid containing portion for supplying
liquid to the above negative pressure producing nenber containing portion,
the above |iquid cBREAPERRGYpotbPoAPRNE PRELAPO¥ESER A€gative pressure

produci ng nenber contai ni ng portion constitutin%ﬁan integrally or
renovabl y for RRYYBRPPY1eRfe CZn B8P YRR 8 E0RNSi g 3PSVE on nmay be
constructed in ner _as.to hgcludeﬂgn i nner bag for containing

uch. a . na
| i qui d, mhichpﬂiga ¥1Eé28fﬁ88 a8 PRAYISYRIGYE Eont ai ned therein becomes

| ed out and tggregxylgggygﬁgguce a negative pressure, a casing for covering

. m alie . . . >
t he above i nnér %ag, an-atnosphere conmuni cation port which can

| ntroducg at ”Dspggg@ebgg\&gsw V2R En §aSkNg 13ndqt RendRque  nner bag. 25

The above fiber negative pressure producing menber, contained
in the negat'¥§n§%%ﬁ%%82th@r%g%@bngiﬁggbgbdQOEEahnh@%aQQ%%'%&e@%%f%

pol yolefin -
producing member.
The present invention is a liquid container
including a negative pressure producing member
10 containing portion for containing the above fiber body
as a negative pressure producing member and a liquid
containing portion for supplying liquid to the above
negative pressure producing member containing portion,
the above ligquid containing portion and the above
15 negative pressure producing member containing portion
constituting an integrally or removably formed unit.
The above liguid containing pertion may be
constructed in such a manner as to include an inner bag
for containing liquid, which becomes deformed as the
20 liquid contained therein becomes led out and thereby
can produce a negative pressure, a casing for covering
the above inner bag, and an atmosphere communication
port which can introduce atmosphere between the above
casing and the above inner bag.

25 The above fiber body, as a negative pressure

producing member, contained in the negative pressure

producing member containing portion has a polyolefin




resin on its entire surface and the above pol yol efin resin has a
hydrophilic group in a oriented state on its surface; accordingly, fﬁeMN2m4
surface of the fiber has a high wettability, which nmakes easier a liquid 5
i njection process even when the liquid hagd7hi-gh surface tension. In
addition, since the resistance to flow during the novenent of recording
liquid is decreased, it can keep up with the trend toward hi gher-speed
printing, in particular, high flowrate liquid 10 supplying to a liquid

ej ecting head. The present invention is a liquid container which has a
suppl y openi ngesdr Q0pplyi RETEFGUSYTESCE PPHuithe ePerei RGIHEI&Td™ an

at nosphere comuni cation port for _.allowng.the interior. of the |liquid
container to EgséﬁnﬂﬁﬁiéaggdﬁPP ilhe SEREBpHBr 8, CLIRPLEHs SEateah ve
pressure producin mber, _and i.s characterized in that. a fiber body, as
descri bed abo¥E&s gggg?FﬁnggﬁcPﬁdﬂﬂgqyrngb?i8Pr SFFiSE 5Pet§é5§5b55“§upply
openi ng. Arrangjng,a fiber .body, I,C e | ect .0, 20 surface
treat ment of 6ib%aa H?&?SE | %&’nggﬁFe ?%§?§t§35§%glgh%§gﬁégly openi ng
portion gnabl g8 ;L0¢, RCHEBREsEN evbASLALANERR! 9 10lid hAW Agn e dddease in
the ink's flow characteristics, II'e obtaining a desired capillary

attraction, apdhheppe, theahbk 34D ¥iRgeOkna rédaibhahckl W ralky
Furthernore, It enables the prevention of bubble retention which is caused

when usi ng thgutihgr thadiucsem@nk’ eFsteeocgaihgclligody, iisn dddireapgeiat, - 4
JUN 2004 - 18
it can keep up with the trend toward higher-speed
printing, in particular, high flow rate liquid
10 supplying to a liquid ejecting head.

The present invention is a liquid container which
has a supply opening for supplying liquid to a liquid
ejecting head and an atmosphere communication port for
allowing the interior of the liquid container to

15 communicate with the atmosphere, contains a negative
pressure producing member, and is characterized in that
a fiber body, as described above, is arranged in the
interior portion of the above supply opening.
Arranging a fiber body, which has been subjected to

20 surface treatment of giving hydrophilic nature thereto,
in the supply opening portion enables the decrease in
resistance to ink flow and the increase in the ink's
flow characteristics, while obtaining a desired
capillary attraction, and hence, the ink supplying of a

25 high flow rate. Furthermore, it enables the prevention

of bubble retention which is caused when using the

fiber body as a pressure contact body, in this point,




the increase in resistance to flow can be suppressed. The present
invention is a liquid container which has a supply opening for supplg'ﬂﬁ
liquid to a liquid ejecting head and an at nosphere communi cati on po tJUN J004
5 allowing the interior of the liquid cenfl8i rer to conmunicate with the

at nosphere, contains a fiber body as a negative pressure produci ng nenber,
and is characterized in that the above fiber body is partially subjected
to surface treatnment of giving lyophilic 10 nature thereto only on the
portion corresponding to the above supply opening and on the periphery
portion ther§gﬁ ingppasei A FrRELIBtBECeHAy flovsGrrabe suPPRaRsRd-of giving
hydrophilic nature thereto only on the portigns described above is also
applicable to a 15TPPqHFGS€8ﬁtéPH@PtWHPcﬁslﬁcﬂ&&éédacﬁgﬁﬁﬁ

produci ng nmenper cont ai portlo for containi ber
negative pres8afed pFBHQE gpﬁgﬁﬁgr °§hSUBPE§§BHeagq8& g%ﬁ%%%rt for
allowing the interi.or caon

he 20
at nospher e, aﬁaeﬁtéﬂﬁppﬁagpgﬁlnagr m?&ﬁ%ﬁ§?ﬁé°ﬁ% coquhérpte W%h%’ébgve
fiber toza lI%Ehgwghgg%h?glg%%gig%n%f %hb'ﬂﬂgﬁlﬁo%B%%%h%%rp t|on for

| eadi ng out t he "abOve negati ve pressure produ0|ng menber
containi ng pOEbiilinibAEARIYR lchBuldncanhall NG RALLINAN o 25200 ddify above

negat ive pressure proauci ng nmenb contal ni ng port i on constituti ng an
integrally orggr améaaltxvteob&%@su&bt prodicdHl 28@ber,1%nd is
characterized in that the above fiber body is partially
subjected to surface treatment of giving lyophilic
10 nature thereto only on the portion corresponding to the
above supply opening and on the periphery portion
thereof. Subjecting the fiber body to surface
treatment of giving hydrophilic nature thereto only on
the portions described above is also applicable to a
15 liquid container which includes a negative pressure
producing member containing portion for containing a
fiber body as a negative pressure producing member, an
atmosphere communication port for allowing the interior
of the liguid container to communicate with the
20 atmosphere, and a supply opening for supplying liquid
held by the above fiber to a liguid ejecting head, and
a ligquid containing portion for leading out the liquid
to the above negative pressure producing member
containing portion, the above liquid containing portion

25 and the above negative pressure producing member

containing portion constituting an integrally or

removably formed unit.




Subj ecting the fiber body, as a negative pressure producing nenber,
contained in the above liquid container to surface treatnent of giyiquzm‘
| yophilic nature thereto only on the portion corresponding to the é
supply opening and on the periphery porti a8 t-hereof allows recording
liquid to tend to exist on the supply opening and on the periphery thereof
at all tinmes; accordingly, the liquid supplying to a head is unlikely to
be interrupted, in addition, bubbles are unlikely to 10 flow in the
recordi ng head. The present invention is a liquid container which includes
a negative pressur§ugﬂGGﬁéPﬁgtﬁ@nﬁéperbéﬁ@dhn?ﬁgap@PBPGﬁ“FbPFﬂﬁﬁ%ﬁ?ﬂng a

fi ber body as a _negative pressure producing nber, an .at nosphere 15
comuni cat i onPEEAHCEHH &PW@@anCPW§aPHF@rP8rth EREVEey Ikgati ve

pressure produci ng nenber containin ortion _to.conmunicate with the
at nospher e, acgﬂﬁgﬁ?er058n§H§f98F §%§ﬁ&?@ﬁ§ PrqSity s qup it %j ecti ng

head and a Iigg%%gggﬂ%@%&%gﬁgiﬁgkkp th%Jf%%%%P%DQ%%St@%&%%diéﬁyéhéo t he

above negati v8 nmember © -contal ni hg portion, ove

| iquid cpntainin ortion t v [ I Qiei ng nenber
coﬂtaini%g po???g%gcghggﬁpﬁﬁgﬁg'gﬁl??%ESFEI?@kgﬁep?gﬁgsgtﬁgﬁ%orned gnit, S

CharaCteriZedah@ohga%ebﬁ%d%%gaﬁq ifd ReS deody tos Rald Jd i geded to
surface treatnent of giving lyophilic nature thereto only on the
periphery of thenkhanahd ayernXipsdipheryercnhect 4t)dY12Gnes 20
accordingly, the liquid supplying to a head is unlikely
to be interrupted, in addition, bubbles are unlikely to
10 flow in the recording head.
The present invention is a liquid container which
includes a negative pressure producing member
containing portion for containing a fiber body as a
negative pressure producing member, an atmosphere
15 communication port for allowing the interior of the
above negative pressure producing member containing
portion to communicate with the atmosphere, a supply
opening for supplying liquid to a liquid ejecting head
and a liquid containing portion for leading out the
20 ligquid to the above negative pressure producing member
containing portion, the above liquid containing portion
and the above negative pressure producing member
containing portion constituting an integrally or
removably formed unit, is characterized in that the
25 above fiber body is partially subjected to surface

treatment of giving lyophilic nature thereto only on

the periphery of the planar layer existing over the




portion where the above negative pressure produci ng nenber containiq?
portion conmmunicates with the above |iquid containing portion and =4 JUN 2004
intersecting the gravity direction. 5 Subjecting the fiber body, as a
negative pressure producing nmenber, contdPned in the above |iquid
container to surface treatnment of giving hydrophilic nature thereto on the
pl anar | ayer which exists over the portion where the above negative
pressure produci ng 10 nenber containing portion communicates with the above
l i quid containing portion and intersects the gravit directign enabl es the
di f fusi on of PAEtipguvBeFeofiPRgIPPHBURRIRKEVEI BERSH r?hBrﬁéPFPSH havi ng
been subjected to surface treatnent of givin? h¥dr0§hibi% nature 15
thereto, even™@RBAT: RENFRLBLRIOPOGELCPnSPREUPLGETES Eo aiﬁﬁnaﬁﬁﬁ??ion
expands due to, sone change in _environnment. . .ahr incr in
pressure can fbgugglQQEHgﬁﬂlPHePBFFé8Pi8Hdo IE%?F?%% g gg%t?%%V%aéfhout

I ncreasi ng th§.voggge of the negative pressure 20 produci ng nmenber
cont ai ning ch ber - +The present invention is a |liquid container which

i ncludessa negativg BE2tih RR8JI¥SGHBY BBADET asCANhahRithgePRirlstiudor
containing a fiber Bo y as negat 1 ve preSsure produci ng nmenber, an

at nospher e 25pEBHHEEh§ahbﬂBe99rEoBQéiﬁEHQwhnghbhabbpbeu&qni@f the above
negati ve pressure produclng nenber cont ai ni ng portion to communicate wt h
the at nosphergonaa$tBR! Yo shrdNe2@@éatmdht of giving hydrophilic
nature thereto on the planar layer which exists over
the portion where the above negative pressure producing
10 member containing portion communicates with the above
liquid containing portion and intersects the gravity
direction enables the diffusion of the liquid flowing
though the fiber on the portion having been subjected
to surface treatment of giving hydrophilic nature
15 thereto, even when the liquid or gas in the liquid
containing portion expands due to some change in
environment. Thus, an abrupt increase in pressure can
be relaxed in the direction of horizontal section
without increasing the volume of the negative pressure
20 producing member containing chamber.
The present invention is a liquid container which
includes a negative pressure producing member
containing portion for containing a fiber body as a
negative pressure producing member, an atmosphere
25 communication port for allowing the interior of the

above negative pressure producing member containing

portion to communicate with the atmosphere, a supply




opening for supplying liquid to a liquid ejecting head and a liquid
containing portion for leading out the |iquid to the above negatiyq 4
pressure produci ng nmenber containing portion, the above liquid conta#ﬁ*wg
portion 5 and the above negative pressure2produci ng menber contai ni ng
portion constituting an integrally or renovably formed unit, is
characterized in that the above fiber body is partially subjected to
surface treatnent of giving Iyophilic nature thereto at |east 10 on the

l'iquid supplying area fromthe portion where the, ahqve .negative pressure
produci ng nen%@?nbﬁﬂtéPﬁiﬁﬁppﬁXFPgoﬁlEBﬁﬂuﬁPcﬁtgéqﬁtheﬂﬁg%&Bgv§QQand

containing portion_to the above suppl eni ng. Part.i.all ubjecting the
fiber body, a@"3 ﬂebéﬁP%a C¢B B%8§85r8%5?§88c3§§ EEﬁBéPQ §8ﬁt§%ﬁéd in the
above liquid, contaginer _to surface treatnent of givi I L ture
thereto at Ieﬁ%?ubﬁ ?RethﬁqﬁE8VQSQSHP$ﬁH8 BfggSP%%W??%guﬁégg?gﬁn&ﬁgfe t he
above negatiyve pressure I n cont.alni NP :
communi cat es Wt a%ﬁéHgbgggg #gﬂighggﬁggFﬁi%éhgégt?%RQgﬁélgﬁé%gggvéngupply

openi ng gnabl g bRepLBYEat 'h_agaefiva prb@uidel B¥elautior Repmerent |y dropping
on the area having been subjécted to surface treatnent of giving

| yophi lic nat usgehhgE BHOpogteBnEeRsitheultiae dnl evelegr13%y @irst urbed during
the gas-liquid exchange gecause of the mcro difference in density the

fiber body hasemdbHbly Ebema@vement, ok therkicgeirdzedomnt ialt diied
containing - 4 JUN 2004 - 22
above fiber body is partially subjected to surface
treatment of giving lyophilic nature thereto at least
10 on the liguid supplying area from the portion where the
above negative pressure producing member containing
portion communicates with the above liquid containing
portion to the above supply opening.
Partially subjecting the fiber body, as a negative
15 pressure producing member, contained in the above
liquid container to surface treatment of giving
lyophilic nature thereto at least on the liquid
supplying area from the portion where the above
negative pressure producing member containing portion
20 communicates with the above liquid containing portion
to the above supply opening enables the prevention of a
liquid level from prominently dropping on the area
having been subjected to surface treatment of giving
lyophilic nature thereto, even when the liquid level is
25 disturbed during the gas-liquid exchange because of the

micro difference in density the fiber body has. Thus,

the movement of the ligquid from the liquid containing




portion to the negative pressure produci ng nenber containing portion is
not interrupted by the air, and gas-liquid exchange operation is Qﬁ{gﬂ@ﬁp4
out stably. |In addition, since the portion in the vicinity of the 5 Supply
openi ng has been subjected to surface tredgnent of giving |yophilic nature
thereto, the liquid tends to exist around the portion; accordingly, a
recording liquidis hard to interrupt on the supply opening. Furthernore,
when replacing the liquid containing 10 portion with a new one, since the
portion of the fiber body having been subjected to surface treatnent of

gi vi ng | yophiPeetharute thereegapb¥pt PTer§UaraRECRHCIRE ™PPEGEd, the
recovery of a head is achi ev of .t he Ihquid

tl d, And t
required for @%%t%%ﬁﬁngggggEbéﬁr}Scaﬂ%bénESEFngggg H;gbgr?ﬁﬁg fR€ si ze of

the area subjected to_surface treatnent of.qivi .L.wophi.l Rnat ure
e kg Efab taveroRaRopc SR RE PR 18, FaFRipdoRly bearh

t her et o. | ai ner I'ch ctfudes a

negat Ve pr es3Ur ¢t pUuc] ng, RRIDRE-200£00LA! EhNGABOLALER KM G6ORKY NI NG 2

fi ber body as ressure p ucrng me an at fhosphere

conmuni cation port fgor g;hgmhgg_kasniehs;ge%eaftbhguraaeéeteag%hgﬁ%

pressure produc?%g nme ontaining portion to comunicate with the
at nospher e, %§U§5b¥n§519esﬂim9cf Akta¥BPkKbERELh], qehd 19gaiki gendsejwrcting

head and a lrqu containing portion for leading out the Iliquid to the
above negati vg;pPEeSsUHAnAr @HHChBgtiBAbehccofdiif1Z004 re2drding
liguid is hard to interrupt on the supply opening.
Furthermore, when replacing the liquid containing
10 portion with a new one, since the portion of the fiber
body having been subjected to surface treatment of
giving lyophilic nature thereto positively draws in the
liquid, the recovery of a head is promptly achieved.
And the amount of the liguid required for the head
15 recovery can be controlled by varying the size of the
area subjected to surface treatment of giving lyophilic
nature thereto.
The present invention is a liquid container which
includes a negative pressure producing member
20 containing portion for containing a fiber body as a
negative pressure producing member, an atmosphere
communication port for allowing the interior of the
above negative pressure producing member containing
portion to communicate with the atmosphere, a supply
25 opening for supplying liquid to a liquid ejecting head

and a liquid containing portion for leading out the

liquid to the above negative pressure producing member




containing portion, the above liquid containing portion and the above
negative pressure produci ng menber containing portion constituting aJUN 2004
integrally or renovably formed unit, is characterized in that the 5 above
fiber body is partially subjected to surf@dde- treatment of giving lyophilic
nature thereto on the portion where the above negative pressure producing
menber contai ning portion comrunicates with the above 1iquid containing
portion. 10 The present invention is a liquid container which includes a
negative pressure producing nenber containin%gggrtion for _containing a
fiber body asc@ntatpingvBOpté8Bur EPGr 8RAEENGL eFONLR 1B REs PR ©
communi cation port for allomﬁngtahe i nterior of the,15 abﬁﬁe negati ve

|

pressure prod@RfnghResBeYecBROAEAVRgPTBEPEF EnPFBLEHRTINMELPE Wi th t he

t h , Ly, i f Lving |i I, L i Ld ej ti

I S R o g L e o Ll R L
ti duci 2 Lni ; t i t h

oo tuei e v ap Yy R AT IREE X1 RCAGDRKL AN AL AR TOSPETE

where the aDOKBAPETBLLLE BLATSULE ALAIUTH0SuISEEELACER Buniragdhor (i on

conmuni ¢ ov | containing portion, for causing a
gas-1iquid 251;%919@,@9&3 b2 WhLSRgt hodphquiid hathed ameread ba abrye
u

negative pressure produci ng nenber “containing portion subsequently after
gas is introdgeedibht gnbhe abevebové HRYa2@Qé pr2ésure producing

member containing portion communicates with the above
liquid containing portion.

10 The present invention is a liquid container which
includes a negative pressure producing member
containing portion for containing a fiber body as a
negative pressure producing member, an atmosphere
communication port for allowing the interior of the

15 above negative pressure producing member containing
portion to communicate with the atmosphere, a supply
opening for supplying liquid to a liquid ejecting head,
a liquid containing portion for leading out the ligquid
to the above negative pressure producing member

20 containing portion and an atmosphere introducing
channel, which is provided in the vicinity of the
portion where the above negative pressure producing
member containing portion communicates with the above
liquid containing portion, for causing a gas-ligquid

25 exchange in which the liquid is led out to the above

negative pressure producing member containing portion

subsequently after gas is introduced into the above




i quid containing portion, the above |liquid containing portion and h?ﬁ
above negative pressure producing nenber containing portion constit" -W@ZM4

an integrally or renovably formed unit, is characterized in that the 5
above fiber body is partially subjected-t@4sarface treatnment of giving
| yophilic nature thereto on the area corresponding to the above atnosphere
I ntroducing channel. Partially subjecting the fiber body, as a negative

10 pressure produci ng nenber, contained in the above quuid container to
surface treatment of giving, lyophilic nature thereto thethrtlon wher e
the above neyaapid §P§§§HPéHErBHEEFHQ nﬁﬁﬁe?begﬁt FHP& oY

communi cates with the above |%gUId cont nlng gort on_15 or .the area
cor respondi ngPPELiRE &BBvVENS Qﬁﬁenga Y BoBGEPRY *EnRRTEUAM%wms t he

liquid to bestaply held by th tion h whi ch
can preven: BREOPFGRRECBABEHGEOBREPRL FOCEFREaTd: Fing e g or " ¢
Lnadvertent ai L pas @3Xgu§%ﬁfoﬁ“o?% ' 19UER-20.2XCHARGR 1S t3idd e emat ure.

Further, when &R a recording I'iquid stops in the gas-
| qui d egcha“gs §/Eatf§be§rhﬁoﬁ%v”9§p|ﬂ%"r%l%‘iw@:h%gte'c‘%@d ¢harngle Qe t he

at nosphere coRminrcat i on portion can Cl osed pronptly by filling the

portion of th RAENED c2OEY va ol r@%@?ﬂQ&&& hatuke aneespersm ivHg oduci ng
channel with ?ﬁ%blﬁqﬂld D%e tobthe nctions described above, a stable

gas-|iquid exghangeeResabndlngd tdUNhE0Rbove?atmosphere introducing
channel.
Partially subjecting the fiber body, as a negative
10 pressure producing member, contained in the above
liquid container to surface treatment of giving
lyophilic nature thereto on the portion where the above
negative pressure producing member containing portion
communicates with the above liquid containing portion
15 or the area corresponding to the above atmosphere
introducing channel allows the liguid to be stably held
by the portion having been made lyophilic, which can
prevent gas-liquid exchange operation from starting,
due to inadvertent air pass, when the gas-liquid
20 exchange is still premature. Further, when the
consumption of a recording liquid stops in the gas-
liquid exchange state, the atmosphere communication
channel or the atmosphere communication portion can be
closed promptly by filling the portion of the fiber
25 body corresponding to the atmosphere introducing
channel with the liquid. Due to the functions

described above, a stable gas-liquid exchange operation




becones nmade possible. In addition, when renoving the above liquid
container so as to replace it with a new one, the liquid is unlikelystjgN 9004
drop fromthe conmuni cation portion on the side of the above negative 5
pressure produci ng nmenber containing portibn- The liquid container of which
fi ber body has been partially subjected to surface treatnent of giving

| yophilic nature thereto may be constructed in such a manner as to include
an inner bag for containing 10 Iiquid, which becones deforned as the |iquid
contained therein becones |ed out and thereby can produce a negative
pressure, a coetomesoraddvepPfgblie abbvBddifABR. bHECNaREMIN1RS ere
communi cation port which can introduce atnosphere betmeen_tHe above casing
and 15 the adeweei hhgpigagonthrénpresendsi AiPehPPOACPsE Wethod OFY

subjecting a fiber body, as a negitkvg pressure produ hng menber,
contai ned i n @®i qtihg idAvdAnds HRVAARG Y $GpPEFPo EﬁPn§ ®for suppl ying

liguid to a liquid ejecting head d 20 at h ' ' t
: dghin LRELpATRERL Aty 20, ahaPRBNeE SO RB A oo

for allowng ¥ ner 1o conmmunicate with the

at nosphere, besides_the_ fi.ber bho ink' .of giving
| yophi | i nat%f%s§H5?ePgogﬁgfﬁg géPF%%nagé%?ggpgﬁd?%gqﬁgha suppl y openi ng

and the 25 peripheny.t higLE0h, EAMRLLELNG £t hRieheRrIpak: pbaleslsnpedhe above
| yophilic treatnent agent into the vicinity of the central portion of the

above fi ber bBQ¥tQ¥l§§i§ijéc%HH 2804urfde treatment of giving

lyophilic nature thereto may be constructed in such a
manner as to include an inner bag for containing

10 liquid, which becomes deformed as the liquid contained
therein becomes led out and thereby can produce a
negative pressure, a casing for covering the above
inner bag, and an atmosphere communication port which
can introduce atmosphere between the above casing and

15 the above inner bag.

The present invention is a method of subjecting a
fiber body, as a negative pressure producing member,
contained in a liquid container having a supply opening
for supplying liquid to a liquid ejecting head and an

20 atmosphere communication port for allowing the interior
of the liquid container to communicate with the
atmosphere, besides the fiber body, to surface
treatment of giving lyophilic nature thereto on the
portion corresponding to a supply opening and the

25 periphery thereof, comprising the steps of: injecting

the above lyophilic treatment agent into the vicinity

of the central portion of the above fiber body by using




a syringe containing the above |yophilic treatnent agent and inserting the
needl e of the syringe into the above fiber body through the above - & JUN 2004
at nrosphere conmuni cation port; and sucking up the above lyophilic 5
treatment agent through the above supply %gening and discharging the sane
before the above lyophilic treatment agent reaches the inner surface of
the above |iquid container. In order to achieve the above objects, the
fiber 10 absorber of the present invention for use in liquid ejectionis

o1 ciin rosi na |4Ki70R CPACRUNBINERS| OAUF, EPRALOAT Al RBR COP ithe apparat us
negative prosanat aHarHOPerFEd PRl RSPIIT AL Chs SPELGEEohETHD T lon

her oo on 1 FPOEer faReE POTR CERTBUPE AR NBLBOL S BaPPEER having been
yophi |1 ¢ ar PRSI FOELG SERGH 0P Al RUFSORAL [Pc ohst Are and e racand |

| yophi | T ar g [ ghalL vEL¥nl NERELEG! nkNBDBREY BubbSt obkeBAl baarea in

| yophi | iT nat Gre: ther aspect of the fiber absorber of the 25 present
I nvention ford¥§§h59gkhﬂui:geejs§ﬁéi pAfbgeathbbabovabsgopailias an assenbly
I be

of nunbers of rs, for use in liquid ejection which has a pol yner
conpound - 4 gf@h@ﬁ@ﬂt'aaént reaches the inner surface of the above
liquid container.
In order to achieve the above objects, the fiber
10 absorber of the present invention for use in liquid
ejection is a fiber absorber for use in an ink jet
apparatus which consists of an olefin resin fiber and
is contained in a ligquid container of the apparatus so
as to hold a liquid supplied to a liquid ejecting head
15 under a negative pressure, characterized in that it has
at least one portion having been subjected to surface
treatment of giving lyophilic nature thereto on the
surface of the fiber and the above portion having been
subjected to surface treatment of giving lyophilic
20 nature has a first lyophilic area relatively superior
in lyophilic nature and a second lycophilic area
relatively inferior to the above first lyophilic area
in lyophilic nature.
Another aspect of the fiber absorber of the
25 present invention for use in liquid ejection is a fiber

absorber, as an assembly of numbers of fibers, for use

in liquid ejection which has a polymer compound




provi ded on at |east part of its surface which should be subjected to
surface treatment of giving lyophilic nature thereto and is used f-o4 JUN 2004
holding a liquid supplied to a liquid ejecting head under a negative 5
pressure, characterized in that the above2potynmer conpound has a first
portion having a lyophilic group and a second portion having a group of
which interfacial energy is lower than that of the above Iyophilic group
but is alnost the sanme as the surface 10 energy of the above surface part
to be subjected to the above surface treatnment and the portion vi ng been
subj ected to preYidedtpradheheadt B?VFnaflyBﬁh?PFEaCﬁaVUEEhtﬁEPB and

havi ng | yophilic nature is obtained in such a meAner as tgggéhe t the above
e

second porti dre 98PieGERE FReSHBHIESshFFAtBeRsr PLaddvEnE P

_ irst

portion in the direction different fro he ab . t, th

FurfﬁpF_part PAERY BRETREP anobﬁiPFEH;%gﬁ ﬁgﬁéngzg;&gﬁgéE?gr i; © above
yophilic nature _an second L yophilic f Lch_.d '

w th the i nor S4B FRAFS: anbbauidy B P P He Bpa e R or FrSSh T o aron.

Anot her aspect_of the fiher . | ' f [
Tauid epectiBROPEURSy BERrapEaiac Th e B o O [T bere.
for use 25 in J,.lnﬁggqgehsgt 5\0@1%»&?0%%3 h4oRRgbLC 19uphage cayrougast part

of which has bee ubj ected to surface reformng to have a lyophilic
nature and is,g@npakBednd podPiod084ving8a group of which

interfacial energy is lower than that of the above
lyophilic group but is almost the same as the surface

10 energy of the above surface part to be subjected to the
above surface treatment and the portion having been
subjected to surface treatment of giving lyophilic
nature thereto and having lyophilic nature is obtained
in such a manner as to orient the above second portion

15 toward the above surface part and the above first
portion in the direction different from the above
surface part, the above surface part having a first
lyophilic area relatively superior in lyophilic nature
and a second lyophilic area of which density decreases

20 with the increase in distance away from the above first
lyophilic area.

Another aspect of the fiber absorber of the
present invention for use in liquid ejection is a fiber
absorber, as an assembly of numbers of fibers, for use

25 in liquid ejection which has a lyophobic surface at

least part of which has been subjected to surface

reforming to have a lyophilic nature and is contained




in aliquid container for holding a liquid supplied to a liquid ejecting
head under a negative pressure, characterized in that it has a |yophi JiiNcIgs
portion obtained by attaching the fragnmented portions 5 (fragnent) having
a lyophilic or a |yophobic group, which B8s~been produced by the cl eavage
of polymer (conpound) having both |yophilic and | yophobic groups, on the
above | yophobic surface in such a manner as to orient the above |yophobic
group toward the above 10 |yophobic surface and in the direction different
from the above |yophilic group, the above_ |yophilic rtion.having a first
| yophi | i ¢ ar ebn ra] htayéEfyceupetnefF %ﬂr|98§ﬂ%¥9can£%ﬁP28 EHHp%l?eCE%d

| yophilic area relatively inferjor .to the _15 fi philic area in
| yophi | i ¢ nat®ir&-9%h tﬂ%%ctéﬁgcbe8? PREST| e?e§%§¥§%ebgg%skﬁg’ present
invention for use in liguid.ejection,i f{her gL dS R assenbly
of nunbers of fibe?g?r?%geﬁééégiﬁnlgaé?dégjéggi%nggggéﬁ gsgaﬁ olefin resin

at | east 20 on |15 SHrfgoe.Bhohens! cAar krabushieh brespaformed to have

| yophilic nat % an contar ne I quid container for holding a

l'i quid suppli haHL0inEl §CHLRGLRGAE HBRAGr 180oRBBBLE Y grRL@SSUr e,
characte#izedggﬁégﬂg?kghebf%ggr of&tge fiber 25 Zbgorber has a wettabl e

surface strucfyienha¥kngedn pebati-eal ¥yl @ng ehaarabyoplfi o ygeeup and a
relatively short chain |yophobic group alternately which is - 4 JUN 2004 -
29 (compound) having both lyophilic and lyophobic groups,
on the above lyophobic surface in such a manner as to
orient the above lyophobic group toward the above
10 lyophobic surface and in the direction different from
the above lyophilic group,
the above lyophilic portion having a first
lyophilic area relatively superior in lyophilic nature
and a second lyophilic area relatively inferior to the
15 above first lyophilic area in lyophilic nature.
Another aspect of the fiber absorber of the
present invention for use in liquid ejection is a fiber
absorber, as an assembly of numbers of fibers, for use
in liquid ejection which has an olefin resin at least
20 on its surface at least part of which is a reformed to
have lyophilic nature and is contained in a liguid
container for holding a liguid supplied to a liquid
ejecting head under a negative pressure,
characterized in that the fiber of the fiber

25 absorber has a wettable surface structure having a

relatively long chain lyophilic group and a relatively

short chain lyophobic group alternately which is




obtained in the follow ng steps of: attaching on the surface of said fiber
a treatment agent containing a polyner, which has a hydrophilic gtqumnael
a group, as a constituent of the above ol efin resin, having an 5
interfacial energy alnost the same as the2%urface energy of said

ol efi n-based fiber surface thereon, a dilute acid as a catalyst for said
pol ymer cl eavage and al cohol; subjecting said polymer to cleavage by
evaporating the treatnent agent attached on the surface 10 of said fiber

and allowi ng said dilute acid_to. be, t | d; [

Lgsiproduc}_cﬁﬁ?T&PQ%Q}?ngpecf%g%%gkggt%ggéﬁg ?Qig %%#éﬁgﬁ$ﬂa§§gngﬁéP8re
ng a irs ophilic atea.relatiyvel ' ' L

and a’second m@%ﬁi# aT@aér&%%é‘ai JEpkpRHRE S gkat [t ABERRLG 2> " T

yophilic area jn ophili ur e [ b , [

fiber absort%ﬁi¥ﬁe¥heg%%%§eﬁ$éi%v%%?f%ﬂgfﬁgéhggg?ﬁ ?%gu?gﬁfg?géP?gi? grﬁce

the fiber absorber cap be.sybjegtednbe20188ffapssihcahaPhgohngi vin
| yophilic natur®e t%e?g?o mﬂ?lgﬁal %aﬁﬁggthe Iyﬁ%ﬁilfc na?u?e Fg havg a

di stribution,;the Fgsisiangers9 himysd thevsidetie thebeurabhserber can be
freely set according to the need while utilizing the behavior of the

| yophi lic grogRe25y(bbi sai8 basednopatbe fapértbatfabe wbeeebyophilic
groups, the lower resistance to flow). Thus, the fiber absorber allows a
liquid to be hetdténathe hbgdi datalydtNFdD0d4aid3pflymer cleavage and
alcohol; subjecting said polymer to cleavage by
evaporating the treatment agent attached on the surface
10 of said fiber and allowing said dilute acid to be a
concentrated acid; and condensing the product of the
polymer cleavage,
the above wettable surface structure having a
first lyophilic area relatively superior in lyophilic
15 nature and a second lyophilic area relatively inferior
to the above first lyophilic area in lyophilic nature.
As described above, according to the fiber
absorber of the present invention for use in liquid
ejection, since the fiber absorber can be subjected to
20 surface treatment of giving lyophilic nature thereto
while allowing the lyophilic nature to have a
distributioni, the resistance to liquid flow in the
fiber absorber can be freely set according to the need
while utilizing the behavior of the lyophilic group
25 (this is based on the fact that the more lyophilic
groups, the lower resistance to flow). Thus, the fiber

absorber allows a liquid to be held in the liquid




container and supplied to a liquid ejecting head in an optinmal state
according to the liquid behavior required in the liquid container.-A JUN 2004
| iquid container of the present invention has a 5 container casing which

i ncl udes a supply opening for supplying 3I+quid to a |liquid ejecting head
and an atnosphere conmunication port for comunicating with the

at nosphere and a fi ber absorber for use in liquid ejection which is
selected fromthose of the present 10 invention described above and

contained in the above container casing to hold the li§u$d éherein using a
negative pressureaingeored ngtRRI1e TP qdi S AoHE aPHErt e cPPB8aBn8le, a

liquid can be held therein and s lied to | i qui 15 ejecting., d in an
opti mal stat ©mind} AR %9???§fg$y5%h£??2lé?%éég?e?ﬁgl%FbE?qa ggr er for
use in liquid S%ectipn i@ a predeterm ned position of the liquid

cont ai ner accidt dify +HI¢He FPYLRU Behavi or. More specifically, the liquid

contai ner of the 20 present invention_ ha Lper casipgnWhaibgh 4 ncl udes
a supply opening f%rfﬁﬁﬁb yFrRgtat ?ﬁu?g ?%gaﬁfgég#g g?ect?na head and an

at nosphere comuni catj o f hCOHRYNEEAt Engudbid bpenahposphere and a
fiber a orbé?anééﬁ% rc%%g?é%swgican gﬁgfin resiﬁ?bhgs Eegn gﬁbjected 25 to

surface treat | Yi D9qLyapbsl hcinghuaeeljBeEehg hakdl aaat aon part
t hereof in sd%ﬁggl I% er asqto be alloaed toﬁhave stronger |yophilic

nature as it Der98BRerelcdhlid984tiodlport for communicating with

the atmosphere and a fiber absorber for use in ligquid
ejection which is selected from those of the present
10 invention described above and contained in the above
container casing to hold the liquid therein using a
negative pressure.
According to the liquid container described above,
a liquid can be held therein and supplied to a liquid
15 ejecting head in an optimal state by arranging a first
lyophilic area of the fiber absorber for use in liquid
ejection in a predetermined position of the liquid
container according to the liquid behavior.
More specifically, the liquid container of the
20 present invention has a container casing which includes
a supply opening for supplying a liguid to a ligquid
ejecting head and an atmosphere communication port for
communicating with the atmosphere and a fiber absorber
which consists of an olefin resin, has been subjected
25 to surface treatment of giving lyophilic nature thereto

at least on part thereof in such a manner as to be

allowed to have stronger lyophilic nature as it becomes




away fromthe above supply opening, and is contained in the above

contai ner casing to hold the liquid therein using a negative pressyra 2004
According to the liquid container described above, 5 since the fiber
absorber contained in the container casidlg has been subjected to surface
treatment of giving |yophilic nature thereto in such a manner as to be
all owed to have nore |yophilic groups (stronger |yophilic nature) as it
beconmes away fromthe above 10 supply opening, the resistance of liquid

fl ow becones snmaller at a | ocation away fromthe ggpfly qgﬁniqg As a
resul t, even awaw fremithm ABRKP FFRRACRIDIIY, R HEOPHRITTIurE 1 ows

easily toward the supply opening, which inproyes the, efflicj .Qf using
the 15 |iqui dcheh 3BRVe | SRR A ERFE F32119 WY [?‘?:g%p@&? f%)qﬁl}%u{l:lgggigﬁﬁect i on
into the liquid container, as long as it is done fromthe area having
stronger |yopHiitE hAFBLIVE RFFTHUTY can be injected into the liquid

contai ner wthout. drawi hg a vacuum i [ : t t he
l'i qui d contai ner dtCTHE l%?eg%nfh?2%%%?%%hg%%ggéﬁggn@%%%gfﬁggs?ﬁgv&ﬁich

ncl udes,” a suppl.y GRENE NG L O, SUARLYI A6n Pl haii thi ha LbAtadaes] ect i ng

head and an at phere conmmuni cati1on port for comrunicating with the

at mospher e aﬂ%agiﬁébﬁé RSOk Pelib fac Vbl Cho CONBESES efe@bmehef bB resin, has
been subjecte t0°surface treatment of giving lyophilic nature thereto at
least in the yi¢iRgtyy@bninecakaversuppbyetpephnguen a Madhhir2884te 32
be allowed to have more lyophilic groups (stronger
lyophilic nature) as it becomes away from the above
10 supply opening, the resistance of liquid flow becomes
smaller at a location away from the supply opening. As
a result, even at a location away from the supply
opening, the liquid flows easily toward the supply
opening, which improves the efficiency of using the
15 liquid in the liquid container. With respect to liguid
injection into the ligquid container, as long as it is
done from the area having stronger lyophilic nature,
the liquid can be injected into the ligquid container
without drawing a vacuum therein.
20 Another aspect of the liquid container of the
present invention has a container casing which includes
a supply opening for supplying a liquid to a liquid
ejecting head and an atmosphere communication port for
communicating with the atmosphere and a fiber absorber

25 which consists of an olefin resin, has been subjected

to surface treatment of giving lyophilic nature thereto

at least in the vicinity of the above supply opening in




such a manner as to be allowed to have weaker |yophilic nature as it

beconmes away fromthe above supply opening, and is contained in thejaRmvan

container casing to hold the liquid therein using a negative pressure. 5

According to the liquid container describ&d above, since the fiber

absor ber

treatnent of giving lyophilic nature thereto in the vicinity of the

supply opening in such a nmanner as to be allowed to 10 have weaker

| yophilic nature as it becones away from the above suppl enj ng, the
ket Srentts

liquid can besuwh a manmRutas ne? 28 AL P¥RA r e RE%ACKES

contained in the container casing has been subjected to surface

Win the

vicinity of the supply opening, which prevents the |iquid,supplying to the
liquid ej ect inaftueRPS rbkn PREPECISEVRY ef TPt BEE %@?ﬂer 4BRLY to 1iquid

injection into the 1liquid container, it can be done
opening\MtruREeQﬁ%ﬂwrék%.%%cﬁ%ﬂ??h%?%ih? ga%t%%?V%S%é%?g%%g?hégggééid
cont ai ner

f th t.i tj h i i 20
ronber cont ai T g hariber LA FREToaas s TEgR) HEGREEDS BERSITLT) IO

liquid ti
conmuni ¢

ting with

or supplying a

a liquidoelectin egfle 20 a0aaLORERNRES QQUBYALEA hBRYBOrt for
A?%%gé n SB e?geaggqgontains therein a fiber agsorber

consi sting of _an 8'Eﬂ%”f£6é£naﬁQBrBérhebﬂkagnédlkﬂutﬂeuadatamﬁgative
pressure; ?

above
33

and a Trqui cont al ni ng chanber whi ch communi cates with the

negat i ¥g.PrESR¥ECHREAUYGhREckBADE S0PFatai ngeakasher of 4 JUN 2004 -

10

15

20

25

giving lyophilic nature thereto in the vicinity of the
supply opening in such a manner as to be allowed to
have weaker lyophilic nature as it becomes away from
the above supply opening, the ligquid can be held
without increasing the resistance to liquid flow in the
vicinity of the supply opening, which prevents the
liquid supplying to the liquid ejecting head from being
interrupted. With respect to liquid injection into the
liquid container, it can be done from the supply
opening without drawing a vacuum therein.

Another aspect of the liquid container of the
present invention has a negative pressure producing
member containing chamber which includes a supply
opening for supplying a liquid to a liquid ejecting
head and an atmosphere communication port for
communicating with the atmosphere and contains therein
a fiber absorber consisting of an olefin resin for
holding a liquid under negative pressure; and a liquid
containing chamber which communicates with the above

negative pressure producing member containing chamber




and has a liquid containing portion substantially in a sealed state except
the portion communicating with the above negative pressure producifg JUN 7004
menber containing chanber, the above fiber absorber existing over the 5
above communication portion as a |layer rnB88rsecting the gravity direction
and having a portion having been subjected to surface treatnment of giving
| yophilic nature thereto in such a nmanner as to be allowed to have weaker
| yophilic nature on its upper portion. 10 In the above |iquid container,
once the liquid in the negative pressure producing nenmber containing
chanber is coasdnbasta ianid eep&ainingt PPRELPPqEPRStREFR 1N eridof® r eaches

the portion conmunicating with the liquid containing %Qrtion, then the
conmuni cat i onse81pdr EtakesEEFERTt §REoRMERLET EOMPRIEREIREE I er® i a the

at nosphere connunication_gortion of the gegative ressur RrQduci ng menber
cont ai ni ng ch@RB¥R BREEFRES PFBEFUARsEBFREVCIRHAMERE=Ai s I it Gduced into

the 1 Quid containing. ghagber, Apbhe HA0R,LLTE,LAS 20 e 1 the

liquid contaifi negative pressure produci ng nenber

cont ai ni pgchagber, oyl 08 GORRURIGALIAN SROG! o aldcathg e

negative pres?u e nega pressure producCi ng nmenber containing

chamber {0 be, kgl GORsLaRk:ofdahia HaTihlu Bo2id cdanakilrighdddrui d

cont ai ni ng cﬁanber abruptly expand due fo environnental changes etc.
liquid in theghbqdicdeaorbaisidtacehardarmenens £ gdvidy 290hhi 134

, the
nature thereto in such a manner as to be allowed to
have weaker lyophilic nature on its upper portion.

10 In the above liquid container, once the liguid in
the negative pressure producing member containing
chamber is consumed to such a extent that the liquid
level thereof reaches the portion communicating with
the liquid containing portion, then the communication

15 portion starts to communicate with the atmosphere via
the atmosphere communication portion of the negative
pressure producing member containing chamber and the
fiber absorber, and the air is introduced into the
liquid containing chamber. At the same time, the

20 liquid in the liquid containing chamber moves to the
negative pressure producing member containing chamber
via the communication portion, which allows the
negative pressure in the negative pressure producing
member containing chamber to be kept constant.

25 If the liquid and gas in the liquid containing

chamber abruptly expand due to environmental changes

etc., the ligquid in the liquid containing chamber flows




in the negative pressure produci ng nenber containing chanber; however, the
liquid is absorbed into the fiber absorber by the buffer function of Y2004
negative pressure produci ng nenber contai ning chanber. Since 5 the fiber
absorber exists over the above comuni cat#én- portion as a |ayer
intersecting the gravity direction and has a portion having been subjected
to surface treatnent of giving |yophilic nature thereto in such a manner
as to be allowed to have weaker |yophilic nature 10 on its upper portion,

the liquid having flowed into the negatiye pressur roduci ng . nenber
cont ai ni ng chimbere ?%Q?Féﬁﬁear?ﬁ?BrFh8rB§FF$8ﬁ ﬁﬁwgﬁg b5 Bﬁaégﬁﬁgcted to

pper por i orPRAMEgECR R s Ehes  LIUAT f-5t RESOBB8Y VBrmAGr faheT
negative pressure roducij er. co L Nj,NgC L$:0at needl ess
Ia?ge, thg tnﬁ?%?r?%ﬁcPYo%ﬂ%eggg?ﬁgd gﬁ%ggghsgfuPﬁgbﬁ%géiégged. FurtherY
the present invention pProyi a d i REOAHG} thegj

above- descri BRYEFTHET gﬁgé? gﬁgoPQEEEQ Sﬁégg%% ?%vgﬁﬁﬁg%rforsjgg% n liquid

ef ections One, AgPeshopf abls-BBENALiLEsaoTBLNefleObbBVRIUGAGRacHdIen -
absorber] as an assenbly of nunbers of fibers, for use in liquid ejection

which has a '%BPQEBhCaQrQU@aQEQV&ﬂQQrgéc%&nbea&b girat/heypartreaftiidns surface
whi ch shoul d be subjected to surface treatnment of giving |lyophilic nature
thereto and i gndsgdsf ar pbekdoaghavingubgen 4ubiNc2eds to 8srface
treatment of giving lyophilic nature thereto in such a
manner as to be allowed to have weaker lyophilic nature
10 on its upper portion, the liguid having flowed into the
negative pressure producing member containing chamber
is trapped into the portion having been subjected to
surface treatment of giving lyophilic nature thereto
from the lower to the upper portion in sequence. Thus,
15 even if the upper volume of the negative pressure
producing member containing chamber is not needlessly
large, the buffer function described above is fully
performed.
Further, the present invention provides a method
20 of producing the above-described fiber absorber of the
present invention for use in liquid ejection. One
aspect of the method is a method of producing a fiber
absorber, as an assembly of numbers of fibers, for use
in liquid ejection which has a lyophilic group provided
25 at least on the part of its surface which should be

subjected to surface treatment of giving lyophilic

nature thereto and is used for holding a liquid




supplied to a liquid ejecting head under a negative pressure, the nethod
including a first step of providing a liquid, which contains a pol ynegUN 2004
including a first portion having the above |yophilic group and a 5 second
portion having a group of which interfaeidb -energy is different fromthat
of the above lyophilic group but is alnpst the sane as the surface energy
of the above surface part to be subjected the above surface treatnent, to
the part which should be 10 subjected to surface treatnent of giving

| yophilic nature thereto in such a manner as to forma first area where
the density 0$Ummb1¢@qﬁ@dap%bqpaédeﬂ§cFéPStP?@ﬂy““ﬁ?ﬁhaaﬂﬁg§t§¥@ond ar ea
where the density of the sane is_ relatively g and_a %ond step of
obtaining a fP?%%SQBQPyBBﬁlWPEhageénPéPQ%PgePy %EﬁErFB?plﬁ | yophilic nature
and a second | yophilic aria rel.ativel erior Qe above .fi.r.st

| yophi l'i ¢ ar eBEPHIPYBANP &qHé?urEhFﬁXsﬁe aé“ﬁaﬁn@? ?efolSFﬂggﬁnﬁhe above
d t f th d th It dth
50 above 1St LOFEFOROBFIPRengIE EBFhSB TrPBRYS AR BB, B AT

20 above firs di’Fect ere

above sugfacepart, Anotber gapect 9 gygﬁpnskhaﬂleg aseag%aegaa fi ber

absor ber”of t# %rgsgnf |nven ron<for~use~in |l1qui ejection i1s a nethod

of producing énéi_- e %Sf%éma%hé%sg%blt)ae%ba%b@ opdfiifiidbers, for
use in liquid Qgtl E Ras a lyophilic group prOVIg g at least on
the part of '§§O§Hrﬁa%elﬁhbﬁﬁo§Q0%h@ Bamsubjseghed su@facé &HNrdR04136
the above surface part to be subjected the above
surface treatment, to the part which should be
10 subjected to surface treatment of giving lyophilic
nature thereto in such a manner as to form a first area
where the density of the liquid provided is relatively
high and a second area where the density of the same is
relatively low; and a second step of obtaining a first
15 lyophilic area relatively superior in lyophilic nature
and a second lyophilic area relatively inferior to the
above first lyophilic area in lyophilic nature in such
a manner as to orient the above second portion of the
above polymer toward the above surface part and the
20 above first portion of the same in the direction
different from the above surface part.

Another aspect of the method of producing a fiber
absorber of the present invention for use in liqguid
ejection is a method of producing a fiber absorber, as

23 an assembly of numbers of fibers, for use in liquid

ejection which has a lyophilic group provided at least

on the part of its surface which should be subjected to




surface treatnment of giving lyophilic nature thereto and is used for
holding a liquid supplied to a liquid ejecting head under a negatiMQ‘JNzu4
pressure, the nethod including a first step of providing the above parq OP
5 the surface with a liquid containing a Bfagnented product which has a
first portion with a Iyophilic group and a second portion with a group
having an interfacial energy different fromthat of the above |yophilic

group but al nost the sane as the surface 10 energy of the above part of the
surface, the above fragnented

product, bein %bhained b% S B'ecting a
pol yner to cl 8avigeewkrentAgat Ré QBB&@QfFVgP dhdc BatUhG % 5% i n such
a manner as to forma first arg Wwher e the,gensit .of %he l'jqui d provided
is 15 rel ati veéP§ ASgHSgRd £27s ngr 8a TWABE Pﬁgpééﬁgit? 8f e %Sanme is

relatively low, and a second step _of _abtainin first.,| bl i€ area
rel ativel y suBeRF&H"En eP%oﬁﬁgﬁfgangﬁg ngﬁdpr%sgure %QgﬁﬁthOGF

€ a second i c area

L T s uchEL gl a0 of 35, AR0KE L o JrbdlS (ALCabel YARY e 20

nature in such™§ as to orient the secon ortion of the above

fragment gd pr guct, (et 4 BPAUEGAY lcorthiiAgW fraBEmaRtehe above

first portion of the same 1n rection différent fromthe above part
of the Surfap%d%% Qi Ghas! @p fafr3ORRRASIORD valcH @aglyopaillic25 of the

oriented portions of the above fragmented product on the above part of the
surface into gropp WHRN a sebohd\pdi@don Fhth a group having an

interfacial energy different from that of the above
lyophilic group but almost the same as the surface

10 energy of the above part of the surface, the above
fragmented product being obtained by subjecting a
polymer to cleavage which has the above first and
second portions in such a manner as to form a first
area where the density of the liquid provided is

15 relatively high and a second area where the density of
the same is relatively low; and a second step of
obtaining a first lyophilic area relatively superior in
lyophilic nature and a second lyophilic area relatively
inferior to the above first lyophilic area in lyophilic

20 nature in such a manner as to orient the second portion
of the above fragmented product toward the above part
of the surface and the above first portion of the same
in the direction different from the above part of the
surface; and a third step of condensing at least part

25 of the oriented portions of the above fragmented

product on the above part of the surface into a

polymer.




Anot her aspect of the nmethod of producing a fiber absorber of the present

i nvention for use in liquid ejection is a nethod of producing a fi-?ﬂUNZW&
absorber, as an assenbly of numbers of fibers, for use in liquid 5

ej ection which has an olefin resin at leas? on its surface, has a

| yophilic group provided at |east on the part of the above surface, and is
used for holding a liquid supplied to a liquid ejecting head under a
negative pressure, the nmethod including a first step of 10 providing the
above part of the surface with a liquid in which a polyner

f
al kyl si | oxane incl%m@ﬁmﬁﬁ.a$9%@ﬁiPfctB?o%%tP%dd?gsBF9@H¥?ﬁgsgcﬁigeﬁhnner as
to fprn1a f!rst area where the density of t{he %iﬂuid 8r0¥Lded IS
rel ativel y hiapsereen Qbcbha RFeselhet BVERELDS f8AsHES OF thE8U4Ene is
latively |ow, d d t f _obtai ni first L
ol atively  SRETEoNI 35 SOBRFRPE AL BFECaN"d ‘eetohit) oEREPRE . aka”
latively inferi to . th b fi Ll i A5l i t
relativel y | nLSrigodii e, OB SE LYRRDL! | foratea LR Lygalil o nature

in such a manffar i en e above a Si | oxane toward t he above

part of %he éﬁ%éﬁf& apfl; Lhenghoys LYQphh! Fes9hOoHR 1BakBeofli hestion

different fro € above part of the surface. Another aspect of the nethod

of producing a,fihes pRsOnbeyophiihe greagnprovyaati a fieaswsen rnd quid
25 ejection is a nethod of producing a fiber absorber, as an assenbly of

nunbers of fibere, ofOthdsS8bbiel kQuEdces] galli 08 ubeahfbashandahef ian resin at
| east on its -4 JUN 2004 - 38
liquid supplied to a liguid ejecting head under a
negative pressure, the method including a first step of
10 providing the above part of the surface with a liquid
in which a polymer of alkylsiloxane including a
lyophilic group is dissolved in such a manner as to
form a first area where the density of the liquid
provided is relatively high and a second area where the
15 density of the same is relatively low; and a second
step of obtaining a first lyophilic area relatively
superior in lyophilic nature and a second lyophilic
area relatively inferior to the above first lyophilic
area in lyophilic nature in such a manner as to orient
20 the above alkylsiloxane toward the above part of the
surface and the above lyophilic group in the direction
different from the above part of the surface.
Another aspect of the method of producing a fiber
absorber of the present invention for use in liquid

25 ejection is & method of producing a fiber absorber, as

an assembly of numbers of fibers, for use in liquid

ejection which has an olefin resin at least on its




surf ace,
sur f ace,

I ncluding a |yophilic group to

has a |yophilic group provided at |east on the part of the above
and is used for holding a liquid suppliedto a liquid ejectﬁdQN2W4
head under a negative pressure, the nethod including a first step of 5
provi ding the above part of the surface-wk&h-a liquid in which a
fragnent ed product obtained by subjecting a polynmer of alkylsiloxane

to forma first area where the density of the liquid provided is 10

relatively high and a second area where the densj
relatively | ocwurémeea Bagondlieebl biC ot avhi AgP%t

relatively superior in |yophilic nature and,a second |y oL i rea
relatively % grgﬁriﬁ8? ﬁ %

ding.
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cl eavage is dissolved in such a manner as
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cleavage is dissolved in such a manner as to form a
first area where the density of the liquid provided is
relatively high and a second area where the density of
the same is relatively low; and a second step of
obtaining a first lyophilic area ralatively superior in
lyophilic nature and a second lyophilic area relatively
inferior to the above first lyophilic area in lyophilic
nature in such a manner as to condense the above
fragmented product on the above part of the surface, in
addition, orient the above alkylsiloxane toward the
above part of the surface and the above lyophilic group
in the direction different from the above part of the
surface.

Another aspect of the method of producing a fiber
absorber of the present invention for use in liquid
ejection is a method of producing a fiber absorber, as
an assembly of numbers of fibers, for use in liquid
ejection which has an olefin resin at least on its
surface, has a lyophilic group provided at least on the

part of the above surface, and is used for holding a




liquid supplied to a liquid ejecting head under a negative pressure, the
met hod including the steps of: formng a fiber surface having a IlqanN2m4
whi ch contains polyal kyl sil oxane, acid and al cohol, attached thereon 5 in
such a manner as to forma first area whed® the density of the liquid
attached is relatively high and a second area where the density of the
sane is relatively low and obtaining a first |yophilic area relatively
superior in lyophilic nature and a second l'yophilic 10 area relatively

inferior to the above first ophi | area in I%oghlllc ature in such a
manner as to he%wldaﬁﬂpﬂiye@h I?qh%@uégtﬁéﬁﬁﬁlﬁ ﬁ@daB grfaber surface
at tenperatures higher than roon1 er re_and .l owet n_th I ting
poi nt of the R2AYIIEIBEPTRSFRERN. © nEﬁBﬁﬂ r +a% ggfngftpﬁe PRo f@E

roducing a fiber. absorber of t ent _in f d
gjecglengls alﬁﬁThﬂﬂ %ffbpﬁﬁusﬁgaﬁg R3 ngnsg géh?ﬁ ahl%ﬁgsse$§fﬁg

nb f fib I t
least on'its Boiearkitelifaehsl | deuh ol *363?%%%0%‘255% ﬁeﬁ”t%aéiédé‘nr?ﬁ'e” i

part of the above syr daiscHsedfoh RoLdindraa Wihawed thiepplied to a
l'iquid e%ectlng %%8 gﬁ@gnngp ﬁgggglverpressure tﬁeanethod I ncl udi ng the

steps of: foggh0ged Bkb%ﬁes!ﬂi&as@ hathb8ed kibgebdatwhiech earfaidisl 2b
pol yal kyl si | oxane, acid and al cohol, attached thereon in such a manner as

to forma firgtcah@aavbar fnkhe tﬁ@naehwle§ blie thequbaeatisacdede tiisrely
relatively high and a - 4 JUN 2004 - 40
low; and obtaining a first lyophilic area relatively
superior in lyophilic nature and a second lyophilic

10 area relatively inferior to the above first lyophilic
area in lyophilic nature in such a manner as to heat
and dry the liquid attached on the above fiber surface
at temperatures higher than room temperature and lower
than the melting point of the above olefin resin.

15 Another aspect of the method of producing a fiber
absorber of the present invention for use in liquid
ejection is a method of producing a fiber absorber, as
an assembly of numbers of fibers, for use in liquid
ejection which has an olefin resin at least on its

20 surface, has a lyophilic group provided at least on the
part of the above surface, and is used for holding a
liquid supplied to a ligquid ejecting head under a
negative pressure, the method including the steps of:
forming a fiber surface having a liquid, which contains

25 polyalkylsiloxane, acid and alcohol, attached thereon
in such a manner as to form a first area where the

density of the liguid attached is relatively high and a




second area where the density of the sane is relatively 1|ow, and obt?iUNQ%
a first lyophilic area relatively superior in |vophilic nature and é b
second | yophilic area relatively inferior to the above first lyophilic 5
area in lyophilic nature in such a manmetQas to dry the Iliquid attached

on the above fiber surface and, during the drying process, orientate the
above lyophilic group in the direction opposite to the above fi ber

surface so as to subjecting the fiber surface to surface treatnment 10 of
giving lyophilic nature thereto. A surface reformn %?netho resent

i nvention is LRRFOF R %ﬁ%?%c??%gd?%%lEYf?Btheaﬁg be? r3§a5ﬁvgg¥pnbly
f b f fib f f which h hobi

surf Ecee;ﬁdo.Jso‘hgéﬁéefag’rﬁaﬁﬁ%ég?nélﬁsg SreRh Lo et 83 PR o et i ng
head d t . ef th
Bbove |yophobPEELP 1b8 TROREAL P5obRrire S5aes bRt 1p0pbRIEE LT (1P

| ud t
}P;gﬁeﬁfeg Er% ctr%aV|ngQ%gth8?$%gﬁll|gvgﬁéy$yopﬁoﬁlréﬂrg?gggglgg%|ch i's

pr oduced; by Sgpég%hni;%eag }‘L]m‘?ﬁatb@é' 08 BetR LymBRhEkCadndol ephebiec

groups to cl eavage, manner as to orient the above |yophobic

group toward;ihe;§usfasenaddohhenabarevtyepbiti sugEadg kAdt hau23ndi rection
different from hat of the above |yophobic group so as to have a first

| yophi | i ¢ ar egh&ebayitgl proeuper i erienthyapbhéi abonat liyephndia geoopd
| yaphilic -4 JUN 2004 - 41
in the direction opposite to the above fiber surface so
as to subjecting the fiber surface to surface treatment
10 of giving lyophilic nature thereto.

A surface reforming method of the present
invention is a method of subjecting the a fiber
absorber, as an assembly of numbers of fibers, for use
in liquid ejection which has a lyophobic surface and 1is

15 used for holding a liquid supplied to a liquid ejecting
head under a negative pressure to surface reforming so
as to reform the above lyophobic surface into a
lyophilic one, characterized in that it includes a step
of attaching on the above lyophobic surface a

20 fragmented product having both lyophilic and lvophobic
groups, which is produced by subjecting a polymer
having both lyophilic and lyophobic groups to cleavage,
in such a manner as to orient the above lyophobic group
toward the surface and the above lyophilic group in the

25 direction different from that of the above lyophobic

group so as to have a first lyophilic area relatively

superior in lyophilic nature and a second lyophilic




area relatively inferior to the above first Iyophilic area in lyophilic
nat ure. Anot her aspect of the surface reform ng nethod of the present JUN 7004
invention is a nethod of subjecting a fiber 5 absorber, as an assenbly of
nunbers of fibers, for use in liquid ejecéton to surface reformng on part
of its surface, characterized in that the surface reformng is perforned
I n such a manner as to condense a cl eavage polyner, which has been
oriented in accordance with the 10 affinity of the interfacial energy of a
group simlar to the surface energy of the part of the surface of the
above fiber, awea eekhdbieeparingerife tortheeaberea§ ¥t #X?@hélfFrst

| yophilic area relatively superior in Iyophilic nature and a second

| yophi | i ¢ ar eaFe®| & i y&PRRIEEC RREMFSr to the above first Iyophilic area in
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present invention $13° r-a er, as an
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reform ng on surface using a lrquid p racterized in

that itgincl L&S’%ér@efzof‘gsnéﬁt AQQeﬁﬁﬁ%lfghSE foRdepsi Bg 2iBak¥Mekorf Laament ed

product, whi cHPhHas a first gr oup can be subjected to cleavage and

condensation andy QP4 898c¢80ft tYORDEELECORUBrARdgacRepaRd groupsol whi ch
interfacial energy’Is alnhpost the sane as the surface energy of the part of

the surface of,thg-aboygathbebrized JWNtREA@4thed4Burface reforming is

performed in such a manner as to condense a cleavage
polymer, which has been oriented in accordance with the

10 affinity of the interfacial energy of a group similar
to the surface energy of the part of the surface of the
above fiber, on the above part of the surface, so as to
have a first lyophilic area relatively superior in
lyophilic nature and a second lyophilic area relatively

15 inferior to the above first lyophilic area in lyophilic
nature.

Another aspect of the surface reforming method of
the present invention is a method of subjecting a fiber
absorber, as an assembly of numbers of fibers, for use

20 in liquid ejection to surface reforming on part of its
surface using a liquid polymer, characterized in that
it includes a condensation step of condensing a polymer
fragmented product, which has a first group which can
be subjected to cleavage and condensation and comprises

25 a lyophilic group and a second group of which

interfacial energy is almost the same as the surface

energy of the part of the surface of the above fiber,




into a polyner on the above part of the surface, so as to have a ftIEHUN2W4
| yophilic area relatively superior in |yophilic nature and a second

| yophilic area relatively inferior to the above first |yophilic area in

| yophilic 5 nature. A wettable surface ##2ucture of the fiber assenbly of
the present invention is a wettable surface structure of a fiber assenbly
used for holding a liquid to be supplied to a liquid ejecting head under
negative 10 pressure, characterized in that it has a |yophilic portion

i ncluding a polynmer having relatively long chain |yophi]lic groups and
relatively sHertto ehaialymemphobihe ARANR F?ﬁ‘f‘ér%t%‘?%, YHEASHRYoVE® | §Bphi | i ¢
portion having a first |yophilic area relative 15 superior.in |yophilic
nature and atsed@we 130Tt clY%Rlé‘ahrCel%Ee?e\‘/eqeii%*rﬁ‘ée?}rs%rs?%efh%ran ve first

| yophilic area in |yophilic nature. The ns “Jyophilic ively
superior in Y¥APHILEG MRtWre et &Y ?F'e?%’?%%?éo 1%%‘5 %Fé? h%%%g%‘gé wher e
the area shows stronger |yophilic nature rid YPPOLLL €181 eas
because it hadfRFF y‘b‘f)h'%/rf‘%)cab%‘f%up%r%%rféﬁgiﬁ%n%{% ot her s-and wher e

the area can qg}qgain a relatively lyophilic state for a |longer period of
tinme be useIF§odﬁi1ic groups are attached on 25 the area nore strongly

than the other |yophilicsi] &asurtdde tHer@thiefe heNdihd heiber nBssendRR i C

area relatively inferiror 1n Iyophilic nature" used herein - 4 JUN 2004 -
43 of the present invention is a wettable surface

structure of a fiber assembly used for holding a liquid
to be supplied to a liquid ejecting head under negative

10 pressure, characterized in that it has a lyophilic
portion including a polymer having relatively long
chain lyophilic groups and relatively short chain
lyophobic groups alternately, the above lvophilic
portion having a first lyophilic area relatively

15 superior in lyophilic nature and a second lyophilic
area relatively inferior to the above first lyophilic
area in lyophilic nature.

The terms “"lyophilic area relatively superior in

lyophilic nature" used herein means any of the cases

20 where the area shows stronger lyophilic nature than the
other lyophilic areas because it has more lyophilic
groups per area than the others and where the area can
maintain a relatively lyophilic state for a longer
period of time because lyophilic groups are attached on

25 the area more strongly than the other lyophilic areas.

On the other hand, the terms "lyophilic area

relatively inferior in lyophilic nature" used herein




means any of the cases where the area shows weaker |yophilic nature than
the other lyophilic areas and where the area can naintain a relativéLWN2W4
l'yophilic state only for a shorter periogsof tine. 5 BRI EF DESCRI PTION OF
THE DRAWNGS Fig. 1 is a diagrammtic sectional viewof a liquid
cont ai ni ng container according to a first enbodi nent of the present

I nvention; 10 Figs. 2A and 2B are diagrammatic sectional views of aliquid
cont ai ni ng contai ner according to a second enbodinment of the present

i nvention; FigeassiSni &FJURE §89MENGhaPee¥ABPALAS sBowBYHEARRI! ically
treated region in an absorber of a 15 liquid containing container

accordi ng to BySSEODNe ©APQE: MERAnothéhetheesepbphiYeat heBasFeaa 4 is a
figure showi ng an exanple of a hydrophilically treated region in an

absor ber of awhéreutite conéai cangmadntainea aetatdiragyt dyaephetand 20

enbodi nent of the present invention; Fig. 5is a figure show ng an exanpl e
of a hydrophstatvaldylyrfated skgirbvari peaindgafi vémpressure creating
menber (absorber) in an ink jet head cartridge, which is the liquid
cont ai ning contai ner 25 according to a third enbodi nent of the present

i nventi on; Fﬁg. 6 is a figure show ng an exanple of a - 4 JUN 2004 - 44
RIEF DESCRIPTION OF THE DRAWING

Fig. 1 is a diagrammatic sectional view of a
liquid containing container according to a first
embodiment of the present invention;

10 Figs. 2A and 2B are diagrammatic sectional views
of a liquid containing container according to a second
embodiment of the present invention:

Fig. 3 is a figure showing an example of a
hydrophilically treated region in an absorber of a

15 liguid containing container according to a secocond
embodiment of the present invention:

Fig. 4 is a figure showing an example of a
hydrophilically treated region in an absorber of a
liquid containing container according to a second

20 embodiment of the present invention;

Fig. 5 is a figure showing an example of a
hydrophilically treated region in a negative pressure
creating member (absorber) in an ink jet head
cartridge, which is the liquid containing container

25 according to a third embodiment of the present

invention;

Fig. 6 is a figure showing an example of a




hydrophilically treated region in a negative pressure creating nenhe JUN 2004
(absorber) in the ink jet head cartridge, which is the liquid containing
container according to a third enbodi nrent of the present 5 invention; Fig.
7 is a figure showing an exanple of a hyé#ophilically treated region in a
negative pressure creating nmenber (absorber) in an ink jet head

cartridge, which is the liquid containing container 10 according to a third
enbodi ment of the present invention; Fig. 8 is a figure show ng an exanpl e
of a hydrophilically treated region in a ne?ative ressure_ creating
menber (absoriedyophibicahkyj breatad 189L8Pt P dReR ARSI REBREF Pqui d
cont ai ni ng cont ai ner accordin%bto g t?i[d Egbodigent o ng pr esent

i nvention: Figgeabing grenber ohdPeprapE)f HuFee SHSW R 3R““exanple of a
nmoving status of ink in ink.jet, head 2 A Leh:Lsthe liquid
cont ai ni ng contaFht geacgﬁ?ﬁgnbgt%hg ?ﬁgPﬁgeﬁgééé%g%ﬁgo%g#ﬁglgggsent

i nvention; Fig. 10.is fLoure ex =] n,ef t hydr ophilically
treat ed regioﬂg?ﬂrgéggl?au?dgé%rgeg#gég%gg?ei%ga%ﬁgnﬁg%g%nﬁead cartridge,

whi ch is_the .ILQHLQ 89ntaining contai ner according to a third enbodi nent

of the present™ RVERti o6n; - 4 JUN 2004 - 45

Fig. 7 is a figure showing an example of a
hydrophilically treated region in a negative pressure
creating member (absorber) in an ink jet head
cartridge, which is the liquid containing container

10 according to a third embodiment of the present
invention;

Fig. 8 is a figure showing an example of a
hydrophilically treated region in a negative pressure
creating member (absorber) in an ink jet head

15 cartridge, which is the liquid containing container
according to a third embodiment of the present
invention;

Figs. 9A, 9B, 9C and 9D are figures showing an
example of a moving status of ink in an ink jet head

20 cartridge, which is the liquid containing container
according to a third embodiment of the present
invention;

Fig. 10 is a figure explaining an effect of a
hydrophilically treated region in gas~liquid

25 replacement in an ink jet head cartridge, which is the

liquid containing container according to a third

embodiment of the present invention;




Fig. 11 is a figure showi ng an exanple of a hydrophilically treated region
in a negative pressure creating nmenber (absorber) in an ink jet headj JyN 2004
cartridge, which is the liquid containing container 5 according to a third
enbodi ment of the present invention; Frg4512 is a diagranmmatic sectional
figure showing the liquid containing container, which has a pressurized
contact body, according to a fourth 10 enbodi nent of the present invention;
Fig. 13 is a diagrammatic sectional figure showing the liquid containing
contai ner according to a fifth _enbodiment of the present invention; Figs.
14A and 14B are filyi@eslbxpt apnfhguse 15havirg  aRce*yBPheeRfeffects in
presence and absence of the hydro gilically,treated eqgion_shown in Fig.
13; Figs. 1mdq%}1{5‘€?l&SDtﬁ‘ﬁﬂt§ Er%%‘—“’r‘ib’&r%s“%%ﬁé?ﬁi%eﬁs“m
hydrophilically treating method for. the .absorber in, .t i qui d cont ai ni ng
cont ai ner acdﬁ?%?ﬁbngzﬁg?Beﬁ g???ﬂrgﬁﬁgd%ﬂeﬂ? 6?ﬁtﬁ%tp$§§ént i nventi on;

Fig. 16 i di ti | | | ‘ALl LaHid. di.sch
rocor ding appaTarELooR e ate ahy bt L gt Adnaf LOHE HeTr T 0°

show ng an attachig nao£$]amﬁhgpdi§mggg m@At3c8ULha8chredanef an el ement
(base nma eria?? 6 bedrefor ned, of a pol ymer of a surface reform ng agent

to the el enen e in a surface reformng nethod applicable to the - 4
to the el ement,shelahs

Fig. 12 is a diagrammatic sectional figure showing
the liquid containing container, which has a
pressurized contact body, according to a fourth

10 embodiment of the present invention;

Fig. 13 is a diagrammatic sectional figure showing
the liquid containing container according to a fifth
embodiment of the present invention;

Figs. 14A and 14B are figures explaining a

15 difference between effects in presence and absence of
the hydrophilically treated region shown in Fig. 13;

Figs. 15a, 15B, 15C, 15D and 15E are figures
explaining a hydrophilically treating method for the
absorber in the liquid containing container according

20 to a sixth embodiment of the present invention;

Fig. 16 is a diagrammatic perspective view showing
a liquid discharge recording apparatus;

Figs. 17A and 17B are figures diagrammatically
showing an attaching form, which is made on a surface

25 of an element (base material) to be reformed, of a

polymer of a surface reforming agent to the element

surface in a surface reforming method applicable to the




present invention; Fig. 17A is a figure explaining the case where both a
second group as a functional group and a first group for attachi ng-tioJu#is
surface of the elenent are located in a side chain of the polynmer and 5
Fig. 17Bis a figure explaining the case #fere the first group is included
in a min chain; Fig. 18 is a figure diagrammatically showing a status in
which a treating liquid, which contains the polynmer of the surface

reform ng agent, is applied to 10 form an applied | ayer on the base
materi al accordin

the surface reg m.ng hod ap Ilcable tqQ,t
pr esent inveﬂf?%%ntFFﬁveT§lP§ a"¢8nc g fudf Pe &QPFﬁg R&ﬁlﬂng'qa?ocess to
tiall t d th 5 t
the pol ymer oF2PRe"BRFFaBR thofor fRGIngBRE D SFndd TORCERe Bhe g ety i al

accor di ng tO th S%iLé%epgghgf %an%eﬁqnap%' ¢apl gu&%atc@eofpr@%nt

I nventi on; tic figure’showi ng a parti al

di ssoci at | 0” 8&8{&8&% afk &B%ae@hy%r aoglﬁléec%‘é&fna@ﬁ thef %mymxa%m
included in a process to renove partially the solvent contained in the

appl i ed bayer p; gOniagniBgat ke gheky BRp16finkihg Suef 2eee eherd Rtheagent  and
I nduced by an acid to be addeg to a treating 25 solution; Fig. 21 is a

di agrammati c tigyeegehapi A¢ ancpi@eassin of mahe poladmer of the surface
reform ng agent, - 4 JUN 2004 - 47 -

Fig. 18 is a figure diagrammatically showing a
status in which a treating liquid, which contains the
polymer of the surface reforming agent, is applied to

10 form an applied layer on the base material according to
the surface reforming method applicable to the present
invention;

Fig. 19 is a conceptual rendering showing a
process to remove partially a solvent contained in the

15 applied layer containing the polymer of the surface
reforming agent formed on the base material according
to the surface reforming method applicable to the
present invention;

Fig. 20 is a diagrammatic figure showing a partial

20 dissociation process, of the polymer of the surface
reforming agent, included in a process to remove
partially the solvent contained in the applied layer
containing the polymer of the surface reforming agent
and induced by an acid to be added to a treating

25 solution;

Fig. 21 is a diagrammatic figure showing a

process, of the polymer of the surface reforming agent,




included in a process to renove further the solvent contained in the
applied layer containing the polynmer of the surface reformng agent- gngn 204
formng an orientation of the pol yner of45he surface reform ng 5 agent or
of fragments of the polymer thereof; Fig."’2Z is a diagranmatic figure
showi ng a process, in which the solvent contained in the applied |ayer is
dried to renove and the polyner of the surface reform ng agent or

fragnents of the polyner thereof 10 orient to attach to and be fixed to the

surface;  Fi 91023yl B0ERURBLLC off QUGB NONLAASD (REORBITerlcn vl ch

snmal | nol ecul es, I'ch are produced b I ssoci ation o e polymer of the
surface reforabngaiAgantnt Rak %bb§§Q8$1§9Qr'EoB%é§ﬁ&%§ *?% ?g&g%@&v bi nds

15 to each other again by a condensation reacti on;

di agrammati c fEQ¥he shewhbe 2e¢3%finyhabenthandUrbaaengehar m ng met hod
applicable to the present invention is applied to hydrophilic treatnent

for a water repgbheatisHr b&cenandoanmeif et ok addifbicenrd@oemivgter to a
treating solution; Figs. 25A, 25B, 25C and 25D are diagrammatic figures

showi ng 8 PE- Bpefhitbobous fbddprgmealtke oforhanpblkmeabsbelenti;n an i nk tank;
Figs. 25A to 25D show a node of use as the ink absorber in the ink tank, a
total 25 shape of Fhg-PEZ2PRsf abddagrbadgtia digecei shokRingf at he

orientation of the fiber, and the direction F2 orthogonal to the Fl, the
st at us bef or eprheegbovéan- whighNthgogolvggt contained in the applied

layer is dried to remove and the peolymer of the surface
reforming agent or fragments of the polymer thereof
10 oriéntrto attach to and be fixed to the surface;

Fig. 23 is a diagrammatic figure showing a
process, in which small molecules, which are produced
by dissociation of the polymer of the surface reforming
agent that attaches and is fixed to the surface, binds

15 to each other again by a condensation reaction;

Fig. 24 is a diagrammatic figure showing a case
where the surface reforming method applicable to the
present invention is applied to hydrophilic treatment
for a water repellent surface and an effect of addition

20 of water to a treating solution;

Figs. 25A, 25B, 25C and 25D are diagrammatic
figures showing a PE-PP fibrous body usable for an ink
absorber in an ink tank; Figs. 25A to 25D show a mode
of use as the ink absorber in the ink tank, a total

25 shape of the PE-PF fibrous body, a direction F1 of the

orientation of the fiber, and the direction F2

orthogonal to the F1, the status before the above




descri bed PE-PP fibrous body is nade by heat fusion, and the status in

whi ch the above described PE-PP fibrous body has been nmade by heat- 4 JoN @i}
respectively; 5 Figs. 26A and 26B are exanpl es of the sectional structure
of the PE-PP fibrous body shown in Figs- 28A- and 25B are figures

di agrammatically showing the exanple in which a PE sheath material covers
al nost concentrically over the PP core material and the 10 exanple in

whi ch the PE sheath material covers eccentrically over the PP core
material, respectively; Figs. 27A, 278, 27C, 27D, 27E and_27F show

di agr ammat i ¢ desprteed BRI RY AibEQESWRGHE tHecmedefB¥ePeRrEf SPRLRG met hod

according to the present invention is .15 applied to, rophpLi c treatnent
for the matera$@pﬁ¢$eﬁFa§H?féEeWBFCPhEhﬁE?ng?iﬁ?ﬁﬁglgégyggﬁg&n in Figs.
27A, 27B, and 27C di a rannaticsllx shﬁM/sn unireated fibrous body, the
process to sobkP¥PestbeEyuRasHBRGT BAAGAPEpRPETcIFFPES P rent sol ution, and
the process 20 to conpress the fibrous body to renove an excessive

t r eat nent SO|5%$B%CE£F%fY30aking, respectively; Figs. 27D, 27E, and 27F

are partjially enl ed vi f; Ek@s 2 d+R4C tii vel y;

Figs. 287 28B, 23%:?958&g%ﬁggngbgsﬁrghé%gmﬁgs o8 Ef’écg?g‘%? it ng to

the process SQQ%M}CJ'C 55 g% +R8Ape-P8BraRd-28ChahauLaBWR! isalFliysshawa he
(6]

applied | ayer rmed on the surface of the fibrous body, the process - 4
JUN 2004 - 4 gnd 25B are figures diagrammatically showing the
example in which a PE sheath material covers almost
concentrically over the PP core material and the
10 example in which the PE sheath material covers
eccentrically over the PP core material, respectively;
Figs. 27A, 27B, 27C, 27b, 27E and 27F show
diagrammatic figures showing a case where the surface
reforming method according to the present invention is
15 applied to hydrophilic treatment for the water
repellent surface of the PE-PP fibrous body shown in
Figs. 27A, 27B, and 27C diagrammatically show an
untreated fibrous body, the process to soak the fibrous
body in hydrophilic treatment solution, and the process
20 to compress the fibrous body to remove an excessive
treatment solution after soaking, respectively; Figs.
27D, 27E, and 27F are partially enlarged views of Figs.
27a, 278, and 27C, respectively;
Figs. 28A, 28B, 2BC, 28D, 28E and 28F shows the

25 process following to the process shown in Figs. 284,

28B and 28C diagrammatically show the applied layer

formed on the surface of the fibrous body, the process




to renove by drying the solvent contained in the applied |layer, and a
cover of hydrophilic treatnent agent covering over the surface of t HelUN 2004
fiber, respectively; Figs. 28D, 28E, and 28F are partially 5 enlarged
views of Figs. 28A, 28B, and 28C, respec#dvely; Fig. 29 shows a 150 tinmes
enl arged SEM phot ograph, replacing to a drawi ng, indicating a shape and
the surface condition of an untreated PP-PE fiber of a 10 reference
exanple 1 (untreated PP-PE fiber absorber); Fig. 30 shows a 500 tines

enl arged SEM phot ograph, replacing to a drawing, indicating a shape and
the surface tondempwa by dnvingr EBeegoppepE FPB@Plﬁﬁdalnrggérence exanpl e
1 (untreated PP-PE fiber absorber); 15 Fig. 31 shom&,a 2000 .ti nes enl arged
SEM phot ogr apBplieg| 4e¥Rg-t 8ng Gr&ﬂﬂﬁg,ognﬁyeﬁPPHé 3CsHAFEYSERY t he
surface condition of an untreated EP—PE fiber _of. a reference exanmple 1
(untreated PPR@ENL| GBVCRBEEr BERF: thooSEF§acer08n5Re £h8°T50-ti mes enl ar ged

SEM phot ograph i ndi cating a.shap nd e Sunf di.t.Lon an

aci d-treat ed EPSPECFFﬁﬁhYOfgégéongggat?@g'e§gﬁp?§% %9?PEEEE1F%%%f absor ber
treated py an_acid and _an _al cohol _onby); Fi 33gehows a 150 tines

enl ar ged SENIﬁﬁg?Bg?ng}ewﬁeggaggﬁg'tggg’déga(ng?dingiéating a shape and
the surface %8QSEEE90e9§:a treated PP-PE fiber of an - 4 JUN 2004 - 5 0 -

Fig. 29 shows a 150 times enlarged SEM photograph,
replacing to a drawing, indicating a shape and the
surface condition of an untreated PP~PE fiber of a

10 reference example 1 (untreated PP-PE fiber absorber);

Fig. 30 shows a 500 times enlarged SEM photeograph,
replacing to a drawing, indicating a shape and the
surface condition of an untreated PP-PE fiber of a
reference example 1 (untreated PP-PE fiber absorber);

15 Fig. 31 shows a 2000 times enlarged SEM
photograph, replacing to a drawing, indicating a shape
and the surface condition of an untreated PP-PE fiber
of a reference example 1 (untreated PP-PE fiber
absorber);

20 Fig. 32 shows the 150-times enlarged SEM
photograph indicating a shape and the surface condition
of an acid-treated PP-PE fiber of a comparative example
1 (PP-PE fiber absorber treated by an acid and an
alcohol only);

25 Fig. 33 shows a 150 times enlarged SEM photograph,

replacing to a drawing, indicating a shape and the

surface condition of a treated PP-PE fiber of an




exanple 1 (hydrophilically treated PP-PE fiber absorber) to which the
principle was applied; Fig. 34 shows a 500 tines enlarged SEM phot ogwafN. 2004
replacing to a drawi ng, indicating a shape and the 5 surface condition of a
treated PP-PE fiber of an exanple 1 (hydp@philically treated PP-PE fiber
absorber) to which the principle was applied; Fig. 35 shows a 2000 tines
enl arged SEM photograph, replacing to a drawing, indicating a shape 10
and the surface condition of a treated PP-PE fiber of an exanple 1
(hydrophilically treated PP-PE fiber_absorber) to which the principle was
appl i ed; Fi g.e®8mwpke al prlardseprkhhbi eashswrRgesRd eRBribFefdPEE  manuf act uring
process, through the deform ng surface,K 15 treatnent gchabIe to the
present i nverRBPIRELEY §. ta7which FP@UPELBFéﬁﬁﬁnWﬁFiQEPﬁg 9howi ng an exanpl e

of a presumable distribution of hy philic ou a hydr i roups
the surface prepar%ﬂgbygatﬁgoﬂﬁfﬁrg@ﬁg@ ﬂ?Fa%gi?Fﬁé?n§%¥ é%ﬁ%ﬁ?&%ﬁ%“go tﬁe
20 present invention; Fpgs., 38A .38B . .are_f| S oW an

exanpl e of th%e%§%?bB%if?aataéa?ﬁgﬁf,ﬁﬁ%b??ﬁ% ?eatggghg a%?e??%? i nventi on,

| ti L b ri Bt ink jet head
Lgr?rngg;IZES€%558558°8&§€§5H90fngnggéa@EBePg pereheri BetRe ink je ea

I's a [ongltudinal section view of the ink tank
according to g.seveath enbadbprRliehitbecpeasent ppiprertibes; - 4 JUN 2004 -

51 -
absorber) to which the principle was applied;

Fig. 35 shows a 2000 times enlarged SEM

photograph, replacing to a drawing, indicating a shape
10 and the surface condition of a treated PP-PE fiber of

an example 1 (hydrophilically treated PP-PE fiber

absorber) to which the principle was applied:;

Fig. 36 is a process chart showing an example of a
manufacturing process, through the deforming surface

15 treatment, applicable to the present invention;

Fig. 37 1s a figure diagrammatically showing an
example of a presumable distribution of hydrophilic
groups and hydrophobic groups the surface prepared by
the deforming surface treatment applicable to the

20 present invention;

Figs. 38A, 38B and 38C are figures showing an
example of the hydrophilic treatment, applicable to the
present invention, in a negative pressure creating
member (the absorber) in the ink jet head cartridge;

25 Fig. 39 is a longitudinal section view of the ink

tank according to a seventh embodiment of the present

invention;




Figs. 40A and 40B are diagrammatic figures showing an ink path, from
respective region Ato E to a supply opening, as a tube in order Lq, JuN 04
explain a flow resistance of ink in the fiber absorber in the ink tanﬁ @
shown in the Fig. 39 show a static view a&nd a dynam c view, respectively;
Figs_ 41A and 41B are figures explaining an exanple of the hydrophilic
treatnent nmethod for the fiber absorber shown in Fig. 39; 10 Figs. 42A,
42B and 42C are figures explaining another exanple of the hydrophilic
treatment nethod for the fiber absorber_shown in Fig, 39; Fi s a
figure explaining Bidsy t4er andniie age @*ﬁﬂ¥®%ﬁ%ﬁﬁﬁl#%9¥?%%13E9W1ﬁ9thod
for the fiber 15 absorber shown in F| 39; Fi 44A nd 44B are.figures
expl ai ni ng a an uinkhepathe %HDT%SWC e ngRe Y ‘g"lﬁl‘?l'&c’t eb? n@nfURBLKod for

the fiber absorber shown in Fi a. | ongiptudi nal section view

of an 20 exeuﬁﬁ%ﬁ%ﬂgrmﬁﬁf?c%%?%nl%f°¥€%glB? ?ﬁ%ﬁaéﬁc%r 'Ry to a seventh
enbodi nent of the esent I pventio FLOS. res
expl ai ni ng anF®ex% %ed? t H&¥ hydr %'%gbe %ﬁ% %& thégé}g?ﬁt%égu?lber
absor ber_shown in Fj the <2 Fig. ﬁgwlg gté?ggl&yg&ngﬁdsgcayggmgbeM/of t he
' tamk accHU NG

I nk elb%th enbod! nent of the present invention

JUN 2004 - 52 ;. espectively;

Figs. 41A and 41B are figures explaining an
example of the hydrophilic treatment method for the
fiber absorber shown in Fig. 39:

10 Figs. 42A, 42B and 42C are figures explaining
another example of the hydrophilic treatment method for
the fiber absorber shown in Fig. 39;

Fig. 43 is a figure explaining a further example

of the hydrophilic treatment method for the fiber
15 absorber shown in Fig. 39;

Figs. 44A and 44B are figures explaining a
furthermore example of the hydrophilic treatment method
for the fiber absorber shown in Fig. 39;

Fig. 45 is a longitudinal section view of an

20 example of modification of the ink tank according to a
seventh embodiment of the present invention;

Figs. 46A, 46B and 46C are figures explaining an
example of the hydrophilic treatment method for the
fiber absorber shown in Fig. 45;

25 Fig. 47 is a longitudinal section view of the ink

tank according to a eighth embodiment of the present

invention:




Fig. 48 is a transverse section view (sectional view along with a 48-48
line of Fig. 47) of the ink tank according to a eighth enbodi nent gfnmn§m4
present invention; 5 Fig. 49 is a graph showing a relation between é
internal pressure of the ink tank with an52nk | eading anount fromthe
supply opening of the ink tank according to a eighth enbodi nent of the
present invention, in conparison with the case where the 10 hydrophilic
treatment is not carried out; Figs. 50A, 50B and 50C are figures explaining
an exanmple of the hydrophilic treatnent nethod for the fiber absorber of
the ink tank showFig F§. 1872 FFnSearse seqbier arhayi SeEEPBAal figure

showing 15 the ink jet head cartridge, whigh_is the |iguj cont ai ni ng
cont ai ner, actRWi M1 %?ﬁ?n?h4%ﬁ%§dfh%%togo¥19he429e%gn#g?n§gﬁtion; Fig.
52 is a figure explaining a flow of Jipk i he apsorber, wh ilpk flows in
a negative pf@%%ﬁr%?cﬁfp+%%uF%t?nﬁl%ﬂgmhﬁﬁb%%h?%?ﬁe?gag%%rHfﬁgePg an abr upt
pressure chaqgg of the ink jet head cartridge shown in Fig. 51; Fig. 53 is
a di agrammat i LN view of the exanpl e of nodification of the ink jet

e s L R R e L e T
53 internal pressure of the ink tank with an ink leading
amount from the supply opening of the ink tank
according to a eighth embodiment of the present
invention, in comparison with the case where the
10 hydrophilic treatment is not carried out;
Figs. 50A, 50B and 50C are figures explaining an
example of the hydrophilic treatment method for the
fiber absorber of the ink tank shown in Fig. 47;
Fig. 51 is a diagrammatic sectional figure showing
15 the ink jet head cartridge, which is the liquid
containing container, according to a ninth embodiment
of the present invention;
Fig. 52 is a figure explaining a flow of ink in
the absorber, when ink flows in a negative pressure
20 regulating chamber container according to an abrupt
pressure change of the ink jet head cartridge shown in
Fig. 51;
Fig. 53 is a diagrammatic section view of the
example of modification of the ink jet head cartridge

25 according to a ninth embodiment of the present

invention; and

Figs. 54A, 54B, 54C, 54D and 54E are figures




explaining the ink tank which is a tenth enbodi nrent of the present

i nvention. DESCRI PTI ON OF THE PREFERRED EMBCODI MENTS 5 An enbodi ment -of JURQI04
present invention will be described belowwith reference to the draw ngs.
In the present invention, a term"liqutrdbaffinity property” is used for a
property excellent in a wettability against a liquid to be contained. In

t he enbodi nent descri bed 10 bel ow, an aqueous ink is explained as the
exanple of the ink and the case, where a hydrophilic property anong
liquid affinity properties is inparted thereto, wll be expl ained.

However, a kiedpPbfinargi KhendnkptasEnthifdehfi 8 BntPEthoPMPRLLmERte @t o
aqueous one, but 15 may be an oily ink. In this case, the property to

i mpart to thetgﬁrP5§§QP§ éHV?P§6Bﬁ|I|C property. In addition, a liquid
held by the fibrous absorber is not restricted to ink, but includes
various kinds of Iliquids supplied to a quuid di schargi ng head. 20 The

l'iquid contalBhggﬁ&gg#gknggdthlPBEFgﬁﬁ ﬁgpggg?g%srepresentlng one to

hold a record an’in ing head or a fixing
I|qU|d of. the recqrdin | S n@edtiahl ¢d1deseription of
t he ydrophlllg t?eanent of th%%% B?EEEW% sgrgér In the present
e”bod' ”Ent to r %hp&%fteli%h%%ft kRet BeaRfieg@ant iTAvamd on, an
obj ect of thegﬁgg?gs Pg§9g4h?UN 2004 - ?rea?ﬁent ﬁsgih ext er nal

surface eXpOSEQeEQn%nlﬂUbﬁ%lon, a term "llqu1d affinity property" is
used for a property excellent in a wettability against
a liquid to be contained. In the embodiment described

10 below, an aqueous ink is explained as the example of
the ink and the case, where a hydrophilic property
among liquid affinity properties is imparted thereto,
will be explained. However, a kind of ink in the
present invention is not restricted to agueous one, but

15 may be an oily ink. In this case, the property to
impart to the surface is an lipophilic property. In
addition, a liquid held by the fibrous absorber is not
restricted to ink, but includes various kinds of
liquids supplied te a liquid discharging head.

20 The liquid containing container will be described
for a representing one to hold a recording liquid used
for an ink jet recording head or a fixing liquid of the
recording ligquid.

First, below is a detailed description of the

25 hydrophilic treatment of the fibrous absorber in the

present embodiment together with a principle thereof.

In the present invention, an object of the hydrophilic




part of the fiber conposing the fibrous absorber. However, in the
follow ng description, an explanation wll be given as the surface J@y@®4
for an elenent in a 5 w der sense. The surface reform ng nethod describe
belowis a nethod to nake the surface rebdrm as the purpose possible by
attaching the polymer (or, fragments (fragnented product) of the polyner)
to the surface by 10 nmaking a specific orientation and inparting a
property, which is possessed by a functional group of the polynmer (or,
fragnents of the polyner), to the surface, using a functional group of a
mol ecul e contaxﬁeumehtalguéétQﬁ@@rnéén§PFﬁéF?n§xPﬁ§e§uFPaé@ BEtefKe el enent.
15 Here, "elenent"” neans that forned from variQus rials and holding a
speci fic ext ePABE QﬁaﬁéeaﬁabefhG?mpgééﬁﬁpﬁﬁﬁealﬁﬁoPﬁea RCEPRAI shape, it
has the external surface exp osig tQ outside. |n add |de t her eof

the el ement nB9WBESEhalPh&PENngCS 18308 Qﬁsﬁﬁ&p5é9ptyaﬁaﬁf?laﬁﬁ ¢ ncl udes

the part conmmunicatin o] a hollom/ Rart n I urface
(i nt er nal maIV}lﬁaEFia?gﬁPnas %&?esﬁg £5CCARBE Or e ﬁegég%age %% t he
obj ect fgr t he, urface reforn1|n t he present |nvent|on The hol | ow part

i ncl udest hat “28%RaiFR§ the i nner surface diving it and being a space

conpl etel y InSU|at%ﬂef%8gEQEESEQ%O Vﬁ%thﬁaoaéschBbﬁhb@hb@wl%ugply'ng a
surface-treating liquid to - 4 JUN 200 i nside the hollow part before
reforn]treat”ﬁ@%héedto make the surface reform as the purpose

possible by attaching the polymer (or, fragments

( fragmented product) of the polymer) to the surface by

10 making a specific orientation and imparting a property,
which is possessed by a functional group of the polymer
(or, fragments of the polymer), to the surface, using a
functional group of a molecule contained in a substance
constructing the surface of the element.

15 Here, "element" means that formed from various
materials and holding a specific external shape and
thus, accompanied by the external shape, it has the
external surface exposed to outside. In addition,
inside thereof, the element maf be that having a space

20 and cavity parts, which includes the part communicating
with outside or a hollow part. An internal surface
(internal wall) partitioning these parts can be a
partial surface as the object for the surface reform in
the present invention. The hollow part includes that

25 having the inner surface diving it and being a space

completely insulated from outside. However, those,

which allow supplying a surface-treating liquid to




beconme the hollow part insulated fromoutside after reformtreatnent, can
be the object of the treatnent of the present invention. 5 As descri bedN 7004
above, the surface reformnmethod according to the present invention is
applied to the object which is the surfags, -anong all surfaces posses by
vari ous kinds of elenents, capable of contacting a liquid solution for
surface treatnent fromoutside 10 without deterioration of the shape of the
el ement. Therefore, each or both the external surface of the elenent and
the internal surface connected thereto are assigned to the object of the
partial surfagfsidBeshdebpliibe pasde e fiomeemeiformaltreatmEnidesndhangi ng 15
the property of the partially divided surfaces selected fromthe surface
bei ng t he obj PetomActhedivnd low paeltedmiser atest Smerofoutsdads raltearti al
surface region includes the a node to select the external surface of the
el ement and t e fiomine tala tewnttac €aro bise deneddest 20 the a3 1P he®hbove
descri bed surface reform a part, which is reformed and conposes at | east
a part of thetheupresenfods¥ssdd ) the el ement, is treated. In other

words, the part neans a part fromthe syrface of the 25 el enent.or whol e
surface & the el eREntdeSOrdOeEy 2P Eor di S[L{fﬁ%é: heerrent . r%%rrentation

uirrement .
e e
object which is the surface, among all surfaces posses
by various kinds of elements, capable of contacting a
liquid sclution for surface treatment from outside
10 without deterioration of the shape of the element.
Therefore, each or both the external surface of the
element and the internal surface connected thereto are
assigned to the object of the partial surface.
Besides, the present invention also includes changing
15 the property of the partially divided surfaces selected
from the surface being the object. According to
selection, reform of a desired partial surface region
includes the a mode to select the external surface of
the element and the internal surface to be connected
20 thereto.

In the above described surface reform, a part,
which is reformed and composes at least a part of the
surface possessed by the element, is treated. In other
words, the part means a part from the surface of the

25 element or whole surface of the element selected

according to requirement.

"Fragmentation of the polymer" to small molecules




made by cl eavage of a part of the polyner, or nononmers. |In practical

exanpl e, included one is all those produced by cl eavage of the pol WEE.rIUNb?ﬂU@
cleaving 5 catalyst such as acid. "Polynmer filmformtion" includes
formation of real filmor different ori-ef6atdi on of respective parts toward
a two- di nensional surface. Preferably, the "polynmer" in the present 10
specification conprises a first part having a functional group and a
second part having an interface energy differing fromthe interface energy
of this functional group and al nost equal to a surface energ of the

obj ecti ve el edentthieopraseathispgcifi¢adiione mears W&ﬂ%%ﬁ)&%rﬁh%eri al

of the surface of the above described elenment. Therefore, according to the
conponent nmat @adgl byf alisavagengfi a PHE & e P ly M esiFe P * may be
freely selected frompolynmers having the interface air}ter% al nost equal to

the surface 28Te@ERAGrisEal waadirltac LG 1ded Qe Store preferable

that the "polyner" has properties cleavable . and %on%en ablveinafter
cl eavage. Ot h&F GRS ey &E‘&?é’ag{fesctf?%bed pﬂl_ry “Ihart ar? Ghe &cond_ part,
e T S
SR oo SRR ARG ot 4 TR S0 e
orientation of respective parts toward a two-
dimensional surface.
Preferably, the "polymer" in the present
10 specification comprises a first part having a
functional group and a second part having an interface
energy differing from the interface energy of this
functional group and almost equal to a surface energy
of the objective element for attaching, and differs
15 from a component material of the surface of the above
described element. Therefore, according to the
component material of the element to be reformed, a
desired polymer may be freely selected from polymers
having the interface energy almost equal to the surface
20 energy of the surface of the element. It is more
preferable that the "polymer" has properties cleavable
and condensable after cleavage. Other than the above
described first part and the second part, the
functional group may be contained. In this case, in
25 hydrophilic treatment as an example, it is preferable

that a hydrophilic group as the functional group has a

long chain relatively to the functional group




hydrophilic group) other than the first and second parts. The part to be
subjected to the surface treatment 5 in the present invention may bé JUNoHE4
made of a single material and nay be a conplex nmaterial nade of sone

kinds of materials; in consideration of <t quality of the surface to be
treated, the polyner differing from the conponent material can be used. 10
Below is a specific explanation of the principle on which the surface
reformis carried out by using the case where the surface conposed of the

single substance is reformed in order to make explanation of the principle
easy. 15 "The(pﬁﬂﬁ@#ﬁlﬁéYQnW@ﬁ’hﬂ’i’é%@%@etroeft@ﬁmaibé’vec%%ﬁ%lrkiﬁfg" The

surface reform applicable to the present inventio of . the elenent is
achi eved by ubYAgoPhélifoOyFosP) WHNET iaPhd& Sy BistdiMy FX5hi n skel et on
(a 20 generic nane of a main chain, a side chain, or a group) having the
interface eneP§y*8'npst equal to the surface (interface) energy of the

surface of the ele ntelpl srg:r ft%c%e?%éll%gaeﬁtr@ q:rd e %nuq N qLub-having the

i nterface energy di from ace nterface 25 energy of the

surface of the el gmente ALANAG NG RALY R dibdd it dice of i ddiecel ement

by using~the fma skel'eton, contained in the surface reformagent, having
- 4 JUN 2004 3 58 ithe ddif Gld At eneidip@lietaqual ddad her isvmsface

kinds of materials; in consideration of the quality of
the surface to be treated, the polymer differing from
the component material can be used.

10 Below is a specific explanation of the principle
on which the surface reform is carried out by using the
case where the surface composed of the single substance
is reformed in order to make explanation of the
principle easy.

15 "The principle on which the surface reform is
carried out"”

The surface reform, applicable to the present
invention, of the element is achieved by using the
polymer, which is made by binding of a main skeleton (a

20 generic name of a main chain, a gside chain, or a group)
having the interface energy almost equal to the surface
(interface) energy of the surface of the element
(surface of base material) and the group having the
interface energy differing from the surface (interface)

25 energy of the surface of the element, attaching the

polymer to the surface of the element by using the main

skeleton, contained in the surface reform agent, having




energy of the surface of the elenent, and formng the polynmer film

(pol ynmer cover), in which the group having the interface energy di[ugm”¥%4
fromthe interface 5 energy of the surface of the elenent, is oriente
toward outsi de opposite to the surface of 58he el enent. In other words in a
di fferent point of view concerning the polyner used as the above descri bed
surface reformng agent, it can be understood as that 10 conprising the
first group having a essentially different affinity fromthe group exposed
to the surface of the elenent before surface _reformand the second group
havi ng a substhat LRtPFLare PRRTEYT PAMOY Y 89uttte t9r 50 &X56E44S0 t he

surface of the elenent and 15 contained.in repeated unit af t mai n
skel et on. FiQ§?r$YA°§thf7Buﬁﬁégﬁaﬁ%aFPEaPﬁﬁm gndrgbﬁ&ﬂWﬁgﬁFbe

exanpl e of such_orientatio rphol ogy. .Fig. 17A sh a | hg the
polggerzdin ﬁﬁP&HmFﬁgf;ﬂWrgfgéﬁ%ﬁﬁ fg?e5ﬁd gﬁeﬁ%@é%hﬁﬁ%lﬁ?%”%{gggﬁgkgound
as si de chajns . an i g. sho ;G@s .C ond group
1- 2 conposes §hﬁaPHt€ﬁ§F €1 889ad tlgfg$}% t%ékﬂhgﬁfilrboﬁggggg a side
chai n. en ori nbin%fa%:%pgmgf%%ergsthé]él@mgn¥7Bdgﬂa}iéﬂﬁ§gficia

V\? S A i

surface Coutsrd ase material 56 25 constituting the surface to

be subj ected 1o Lhe JYNIJCR R dhend elfadeCERIR RI8ndtatj on in
which the group 1-1 having the different interface energy from- 4 JUN
2004 - 59 the surfiacethd¥ Qidrake)ireRe ) fefrelnte foase: rHt eriieal 56
concerning the polymer used as the above described
surface reforming agent, it can be understood as that
10 comprising the first group having a essentially
different affinity from the group exposed to the
surface of the element before surface reform and the
second group having a substantially similar affinity to
the group exposed to the surface of the element and
15 contained in a repeated unit of the main skeleton.
Figs. 17A and 17B diagrammatically show a
representative example of such orientation morphology.
Fig. 17A shows the case using the polymer, in which the
first group 1-1 and the second group 1-2 are bound as
20 side chains and Fig. 17B shows the case in which the
second group l1-2 composes a main chain 1-3 and the
first group l1-1 composes a side chain.
When orienting as shown in Figs. 17A and 17B, the
superficial surface (outside) of the base material 56

25 constituting the surface to be subjected to the surface

reform of the element become s a situation in which the

group 1-1 having the different interface energy from




is oriented to the surface and thus, a property of the group 1-1 having
the different interface energy fron1 the surface (interface) energy-@fjuihen
base material 56 5 is used for reformof the surface. Here, the surface
(interface) energy of the base material 56%as been determ ned by the
substance and the nol ecule, which constitute the surface and are derived
fromthe group 55 exposed to the surface. In the exanple shown in 10 Figs.
17A and 17B, the first group 1-1 works as the functional group for surface
reform If the surface of the base material 56 is hydrophobic,

first group the B§rﬁ?§ﬁoéﬁﬂqQ§faﬁVHr@EEHQXHQ FQ?|9ﬁﬁﬁtﬁﬁFqQ}? e?ésurface

of the base materi al | f the f|r 15 1 is 1phll c_.and the
group 55 of th& Béé@nﬁ"&fiertloalt eS@”srl ot & ‘%/ﬁ% {/S’fq%xane
for exanple, is us d a descrl ed

situation sho@fOMR 7’ &% (#r%afi geéiur alcscéaot?aq% #ﬁte rrlgﬁ%ri al 56.
In this situa ad stln r p

bet ween t he %bar 8;‘5‘?1%&0& grl&}:p on %&e sur é‘%ﬁ H%%gtp{r%a%%%g Sk

ofter LRI (ELG Gase s v%aeghea@q,mus adi i i egoROSed

of water “are passe se surface after reformtreatnent,

passi ng condi ti;QR 3% A4 %n%fi?ﬁ Hr TdHW e riiehiea Y eggll i€ dbedly USing the
fibrous body,R |gh FS %ad a polyolefin resin, for exanple, and has

such surface gadiridioROby M hddtince AnlNROMb tedle wakhiaur f ace of
the fiber, in the ink tank installed as

constitute the surface and are derived from the group
55 exposed to the surface. In the example shown in

10 Figs. 17A and 17B, the first group 1-1 works as the
functional group for surface reform. If the surface of
the base material 56 is hydrophobic and the first group
1-1 is hydrophilic, hydrophilicity is imparted to the
surface of the base material 56. If the first group 1-

15 1 is hydrophilic and the group 55 of the base material
56 side is hydrophobic, when polysiloxane, for example,
is used as described later, it is presumed that the
situation shown in Fig. 37 exists on the surface of the
base material 56. In this situation, by adjusting a

20 balance of the hydrophilic group between the
hydrophobic group on the surface of the base material
56 after reform, in the case where water and agueous
liquid mainly composed of water are passed through the
base surface after reform treatment, passing condition

25 and a passing flow rate can be regulated. By using the

fibrous body, which is made of a polyolefin resin, for

example, and has such surface condition on the external




a conponent, integrated wwth the ink jet recording head, or as a separate
conponent, filling ink in the 1ink tank and supplying ink fromthe LU$JU¥%MM
to the 5 head are very easily carried out and al so, by keeping an
appropriate negative pressure inside the bok-tank, a position of an ink

I nterface (neniscus) can be better kept around a ejection orifice of the
recording head imediately after ink ejection. By this, a conponent, 10 of
whi ch static negative pressure is higher than a dynam c negative pressure,
most suitable for a negative pressure-creating nmenber to hold _ink for ink
supply to thealakspefacecofdithg léhercannb&hpr sukd&ankpinEtadil®d vAsin
case of a structure of the 15 surface of the fiber of Fig. 37, the

hydr ophi | i ¢ gaocpmpbnénits dngebyssedgwish ihe Bekcdethzsecenddier in a
structure than that of a nethyl group (hydrophobic_ group) of the side
chain of the bemd,sodeasTheseberate CREPKIE Sphifild ig8odpHlAR n ink
flows, tilts toward 20 the flow rate,, alon%\M h th Lufa%g fhthe fiber
(and al so, consr $asihanghSuRPLY itge 1o f& e $E6 58 %@WWVIC)Q dup). As a
result, the flow resistance greatly decreases. i tel . 1 nk supply
i s stoppfd an#eath@rReXEIuETS %ﬁbﬁﬂﬁfﬂﬁﬁﬁ%%hapﬁgggﬁghbéﬁﬁé%gﬁgﬁg?ZS
hydrophilic group 1-1 is qriented.to | i : I I | t her
words, a vert PCalPPREE 0 &ﬁ%%%ﬁY% UL M che, 1l Al N8

€ surface of the fiber (the above

described methyl .group ;e 49 UNi200%er ke IeRiROSRD tad e BEfese of the
fiber) and th Fﬁﬁi?

kept around a ejection orifice of the recording head
immediately after ink ejection. By this, a component,

10 of which static negative pressure is higher than a
dynamic negative pressure, most suitable for a negative
pressure-creating member to hold ink for ink supply to
the ink jet recording head can be provided.

Particularly, in case of a structure of the

15 surface of the fiber of Fig. 37, the hydrophilic group
1-1 is a polymer group and hence, has a longer in a
structure than that of a methyl group (hydrophobic
group) of the side chain of the same side. Therefore,
the hydrophilic group 1-1, when ink flows, tilts toward

20 the flow rate, along with the surface of the fiber (and
also, covers substantially the above described methyl
group). As a result, the flow resistance greatly
decreases. Oppositely, when ink supply is stopped and
the meniscus is formed between fibrous bodies, the

25 hydrophilic group 1-1 is oriented to a direction toward

ink, in other words, a vertical direction against the

surface of the fiber (the above described methyl group




bal ance can be kept between hydrophilic groups (large) and hydrophobic
groups (small) in a nolecule to create a sufficient negative pressq;f.UN2m4
Resenbling to the 5 above descri bed enbodi nent in which the hydrophil é
group 1-1 is formed by many (-C-O-C) borfds and an OH group as a terninal
group, many (at least a plurality of) hydrophilic group fornmed in the
polymer and therefore, action of the above described hydrophilic 10 group
1-1 is preferably ensured. In addition, in the case where hydrophobic

group other than the above described nethyl group is present in the
polyner, it i|4s grEpseshite h& U agrpHing c,f‘d?‘?ti?pqp erU’s'%

Phan the ?éﬁ'gs%?}p%%%r Z?aéﬁao@ SRt SRR SO %wé{‘??) it “' g %o ke
gcggg{ gghl :VL,\S A6 02%%‘1 ?{rloﬁ‘té’l gt Shl pl esgﬁfgr: T T albov O r%%egs)g%pl y

(hei gnt 'ffoﬁf.‘”ei%f'fﬁ r%t?)%#g%ﬂﬂ? R ?2055%"@&%&1”&%?“ 05’2233%“ ]
ngfgctognbnk Iﬂ%%%f %ﬁgﬁk téﬁgydiﬁgltﬁg{qﬁﬁg$png%io |s assuhLdaO 2

Ther ef or e, 10 5 Jpr. d ﬁaﬁﬁéugndlg togat nent
4JU%@5,344911 1 PIRIGLE Y RiSeNcR-W-d-he n

of the - 62 present |nvent|on in ink showi ng a | arge change
of the group as a terminal group, many (at least a plurality

of) hydrophilic group formed in the polymer and
therefore, action of the above described hydrophilic
10 group 1-1 is preferably ensured. In addition, in the
case where hydrophobic group other than the above
described methyl group is present in the polymer, it is
preferable that the hydrophilic group is close to a
polymer level to increase a range of existence of the
15 hydrophilic group than the range of existence of the
hydrophobic group. The balance to make a hydrophilic >
hydrophobic relationship as described above may be
accepted.
Meanwhile, the static negative pressure in the ink
20 supply opening is expressed by the following equation.
Static negative pressure = (height from ink supply
opening to ink interface) - (capillary force of fiber
on ink interface)
This capillary force proportions to C0S8, if a
25 contact angle, made by ink wetted with the fiber

absorber, is assumed 6. Therefore, according to

presence or absence of the hydrophilic treatment of the




CCSe, it is made possible that the static negative pressure is kept to
sonewhat | ower, nanely, sonewhat higher in terns of an absol ute quﬁﬁUN?M4
Specifically, if the contact angle is 10 level, hydrophilic treatne

i ncreases about 2% in the nmaxi mum capitl &8y-force and if a conbi nation, by
which the fiber is difficult to be wetted by ink, such as the status of
the contact angle 50 is lowered to 100 by 10 hydrophilic treatnent, the
capillary force increases 50% (COSQ COS10a 1.02 COS10/COsS50" 1.5) Here,
concerning the specific nethod for manufacture of the el enent, which has a
reformed surpaeseshomnventipys. in7Anknghewingt fe lAEEROGPBYIGS Pfg 5 an

i nprover, which is a good solvent of the polyner  used for %urface reform
and i nproves G@8@abikiig BAALHBOSEAEAL] ﬁ&aagéﬁfa f&ERE BEIB T Cerial, will
be expl ained below According to this nethod, after i treatiggﬁh}quid
(surface ref opresshgei 8F) kepl %R ERREHBFoPHEF -+ 26™6

Yr h&°8GM Sce reform

agent is evenly dissolved, is agg{iﬁd ﬁo the _sucface of the base material,
the solvent bagharnah FRIPSeOfr 88t ARFOMHEG %' &% enoved and

si mul taneously, the pol yner of th rf LefoLmA%e nhayeed in this
treating3liquid iSSBBPéﬁﬁgal ¥'2§%d§§8r?%§&a§%bve. %b?% éggcifically, in

e 201 Ve SobAtoy IS, sHEHRhY dnckinpd ueel e s il adblaua ! e
surface capillary force and if a combination, by which the
fiber is difficult to be wetted by ink, such as the
status of the contact angle 50° is lowered to 10° by
10 hydrophilic treatment, the capillary force increases
50%. (CO0S0°/C0S10°~ 1.02 CO0S10°/COS50°= 1.5)

Here, concerning the specific method for
manufacture of the element, which has a reformed
surface shown in Figs. 17A and 17B, the method by using

15 an improver, which is a good solvent of the polymer
used for surface reform and improves wettability of the
treating agent to the base material, will be explained
below. According to this method, after a treating
liquid (surface reform solution), in which the polymer

20 of the surface reform agent is evenly dissolved, is
applied to the surface of the base material, the
sdlvent contained in the treating liquid is removed and
simultaneously, the polymer of the surface reform agent
contained in this treating liquid is oriented as

25 described above.

More specifically, in the solvent being a good

solvent for the polymer and sufficiently wettable to




treating liquid, preferably containing pure water in the case where the
hydrophilic group is used as the functional group) is prepared by mi4&IUN004
the polyner of 5 a predeterm ned quantity with a cl eavage cat al yst

foll owed by application of the surface tr&3ting liquid to the surface of
the base material, and evaporating and drying steps (for exanple, in a 60C
oven) are installed to renove the solvent contained in the 10 surface
treating liquid. What showi ng sufficient wettability to the surface of the

base material and containing an organi c solvent, _the polyner as the
surface ref or #hggenrfpsedods dhgedase Raledigd) v ént Hau r(é:r;'%‘ré"f @ in

consideration of 15 that even application of the .pol )Ejmer us drf%rnsurface
reformis mad&rgasdrsl é.lqlul’rdadcﬂr?"lf@r{a e PHFINRY PETSXEHT fitd as an

effect thereof: the pol yner the . surf.ace reform, ' Vg y

di spersed i n &Mfi §6°8 “Iy"gffé’r aﬁ\ﬁm ﬁ“ﬁ"?“&éﬁﬁ Eomer%asg?%:eéincsaesﬁt Fation

i ncreases 20 according.tg_evaporati f ; 4 HESAMr & action
for keeping t%émgtt&f‘)ﬁl LPreN gﬁ%dipgsé(ﬂ%lﬁ%d;%fqg\eé%q@es, e%ough wett ng of

the base_materi al. w ty EToTOY I sigeadi ng out
?re\rg'eg%r{nﬁgxegj : SARS 1y SAHG dl@ﬂ\ﬁ&% ISP

evenly t Re ch)'I me ace reéform agent to the base 25 material. As
the result, TieRQLWELHCHPHE RMEBY oft MRS efirfie iR stidgckidind ng an

i rregul ar shape. The sdrface treating liquid has wettability with - 4 JUN
2004 64 the sy f agR Qurihe-dase R Hdsl itbiinn gonll sap@dting
and drying steps (for example, in a 60°C oven) are
installed to remove the sclvent contained in the
10 surface treating liguid.

What showing sufficient wettability to the surface
of the base material and containing an organic solvent,
the polymer as the surface reform agent is dissolved,
in the solvent is more preferable in consideration of

15 that even application of the polymer used for surface
reform is made possible. In addition, the following is
exemplified as an effect thereof: the polymer as the
surface reform agent is evenly dispersed in a liquid
layer, which is applied when an concentration increases

20 according to evaporation of the solvent, to present an
action for Keeping the status of enough dissolution.
Besides, enough wetting of the base material with the
surface treating liquid allows spreading out evenly the
polymer of the surface reform agent to the base

25 material. As the result, The polymer can be evenly

covered over the surface having an irregular shape.

The surface treating liquid has wettability with




for the polynmer as well as a volatile first solvent, which is the good

sol vent for the polymer, however, wettability thereof to the surface4afyN 2004
the base material 5 is relatlvely inferior to the first solvent. A second
sol vent, which shows a relatively |lower véldatility than the first solvent,
can be enployed in conbination. As the exanple of such conbination, the

| ately described conbination of isopropyl alcohol with water is 10
exenplified in the case where the surface of the base nmaterial consists of

a polyolefin resin and p oxyalkylene ydi nethyl sil oxane is. used as the
pol yner. Her ethehsuaipse Ct% lofaréﬂ i gafEOdel?Jf‘ﬁ% | eavage
catalyst in the surface treating I| |d |s ra{g alé wﬁ For
exanpl e, when fofe WEn PHETMET AP 6fe aa%lad c? % fng to

evaporation of a materi

used. i n_.evapor of the
surface treat F“l‘i’dcllﬁ diﬁ ﬁ%et [Eb S S sol u | lc?%%% qh Eﬁpcohcent ration
all ows parti al S|t|on C R V4 5§§% face
reformand pr &(ﬁfdcﬁ% 1:rh(fgrrréeon g@%g&ﬁ éﬁrft tf%ms t erﬁ%rg?lé%fggt i on
to a fingr part of tahﬁv%lir%alﬁ'@fé)zfléxhetcbatﬁ?e rrieltlesrﬁ AovFaEheTn bacbhe final

25 st age “of evapora Ing a yi ng, through polynerization of the pol yner
of the surfacgq %?HHE“fuﬁﬁﬁht&hd#ﬂ”é“kélhtiﬁel&fibﬁﬁkrﬁﬁlémiﬁltﬁetnahyner

the effect to ance - 4 JUN 2004 - 65 formation of the polyner film
(pol ymer coveryq¥ first solvent, can be employed in combination. As
the example of such combination, the lately described
combination of isopropyl alcohol with water is
10 exemplified in the case where the surface of the base
material consists of a polyolefin resin and
polyoxyalkylene polydimethylsiloxane is used as the
polymer.
Here, the effect caused by addition of an acid as
15 the cleavage catalyst in the surface treating liquid is
enumerated as follows. For example, when the
concentration of an acid component rises according to
evaporation of a material used in evaporating and
drying steps of the surface treating liquid, the hot
20 acid solution of the high concentration allows partial
decomposition (cleavage) of the polymer used for
surface reform and production of fragments of the
polymer allows the orientation to a finer part of the
surface of the base material. Further, in the final
25 stage of evaporating and drying, through polymerization
of the polymer of the surface reform agent by rebinding

of cleaved parts of the polymer, the effect to enhance




preferably nmononol ecular film is expected. Furthernore, in evaporating and
drying steps of the surface treating |liquid, when the concentration D ﬁ%
the acid conponent rises according to evaporation of the sol vent ri%ég Nﬂ
acid of the high concentration renoves Trpurities on the surface of and
around the surface of the base material and thus, the effect to forma
cl ean surface of the base material is expected. 10 On such clean surface,
it is expected to inprove a physical attaching force of the base substance

and nolecules to the oI r of ce ref or m agent n this exanple,
in a part, thef%‘?ﬂqta‘&ép & B el%l‘é%r n't‘g)%sed %y the hot acid

of the high 15 conc tratlon i PO, s on the surface of
the base nat eM&t-® zé% ¥ {MQLOHG, %%Eéié# ﬁ%ﬁg) %g%dﬁggﬁ%ichentcal reaction
occurs to bind thl :atfl-ﬁéﬁln?é ? pﬁjlnév LS £y %Sd%ﬂ%%ﬁy &keavage of

t he above descri be ymner n an oc asli on, t can presuned t hat

| nprovement of r?étsat&bf atgidea‘é.{ 'ii%t?{%%mntme%zt@&etf@t%m@gent i s

partially appears on t ase nateri y such secondary chem cal

adsorptiaopn of fihie surd acgnpShan Agesd Abddrdeg baseevapseitadn @6 Next,
Cl eavage of the main skel eton having surface energy al nost equal to

surface energyrd ddevdraserismsertisd afid het stiné asbgh efoncemgeati¢nncl udi ng
the - 4 JUN 2004 - 66 surface treating liquid) and the polymner
filmformng removes impurities on the surface of and around the
surface of the base material and thus, the effect to
form a clean surface of the base material is expected.
10 On such clean surface, it is expected to improve a
physical attaching force of the base substance and
molecules to the polymer of the surface reform agent.
In this example, in a part, the surface of the
base material is decomposed by the hot acid of the high
15 concentration, an activated point appears on the
surface of the base material, and it is supposed that a
secondary chemical reaction occurs to bind this
activated point with fragments produced by cleavage of
the above described polymer. 1In an occasion, it can be
20 presumed that improvement of attaching and
stabilization of the surface reform agent is partially
appears on the base material by such secondary chemical
adsorption of the surface reform agent with the base
material.
25 Next, Cleavage of the main skeleton having surface
energy almost equal to surface energy of the base

material of the surface reform agent (including the




step based on condensation of fragnents produced by cleavage on the
surface of the base material are described concerning the case, wrtetdUNRZ¥4
functional group is the hydrophilic group and hydrophilicity is inparted
to the surface of hydrophobi c base materi &b, - as the exanple, with
reference to Fig. 18 to Fig. 24. Here, the hydrophilic group is that
havi ng a structure capable of hydrophilicity as a whol e of the group.
Groups usable as the hydrophilic group are the hydrophilic group itself
and those having a hydrophobic chain and the hydrophobi c group but having
a function asuafgreupreapabge lafruildpaenidnghry edyner dilpEeing
structural part by substitution and |ocating the hydrophilic group. Fig.
18 shows an eatepgbasede@nareadenssition odn TregmeReshpdrsnsad &% r eat ment
liquid 58. At this point, the polyners 51 to 54 and the _acid 57 being the

hydrophi | i c t FégeNeae 8Feihec ERELERE An ke PAFFIPGIHTE & &t nent | qui d
58 are evenly dissolved in the hydrophilic treat nt!g(§g(%én1fhe surface
of the base ABPEFIRPISEONEFGRIDY HGWE e gﬁﬁﬁfg SitelW“or “the drying
heat i ng Bn ¢ nETHIR G tDeeBIAFPE AR SRR RS TURE U T L eatment
pol'ymer 51 16 HEeREoPn o T Enes Ly SUOE ey S SR aar T | mpr oved
by that the pg%et%%rgﬂﬂﬁﬁ¥é, with reference to Fig. 18 to Fig. 24.
Here, the hydrophilic group is that having a structure
capable of hydrophilicity as a whole of the group.
10 Groups usable as the hydrophilic group are the
hydrophilic group itself and those having a hydrophobic
chain and the hydrophobic group but having a function
as a group capable of imparting hydrophilicity to other
structural part by substitution and locating the
15 hydrophilic group.
Fig. 18 shows an enlarged view after application
of the hydrophilic treatment liquid 58. At this point,
the polymers 51 to 54 and the acid 57 being the
hydrophilic treatment agent contained in the
20 hydrophilic treatment liquid 58 are evenly dissolved in
the hydrophilic treatment liquid on the surface of the
base material 56. Fig. 19 shows the enlarged view of
the drying step after application of the hydrophilic
treatment liquid. In drying with heating in the drying

25 step after application of the hydrophilic treatment

liquid, the physical adsorbing force of the base

substance 56 to the polymer 51 to 54 as the surface




the base material 56 is formed by such cleaning action of the surface of
the base material 56 as that the increase in concentration of the-a£i)gN 2004
conponent 5 according to evaporation of the solvent renbves inpurities on
t he surface of and around the surface of 6f/he base material 56. On the
other hand, in drying wth heating in the drying step after application of
the hydrophilic treatnment liquid, there is a part, of 10 the polyner 51 to
54 of the hydrophilic treatnent agent, which is cleaved by the increase in
concentration of the acid component accordi n% to evaporation of the

sol vent. Fig. réfoshongeatdiggiapraried tivgihetofthes pyEoFNsEAGPHf t he

pol ymer 51 by a concentrated acid 57. Fig. 21 sho n_attitude of
adsor pti on of thieebagpdmepririod 5ﬁe&ﬁw§ﬁFm§GeH?,sﬂﬁggﬁgﬁﬁﬁiqgl%ﬁﬁ%?%teps,
to the base material. According to further praqgre of Vi tion of the
sol vent, the REi FheksvEEsFepett 6 I?&\ﬁenﬂlaé%rrf%cle%g’ngrsgf%ﬁ%pngﬁ% equal to
surface energy of the base material, of f nent derived from
the pol yner, WREERASEnST Fl?f‘é’?nt%ﬁ@ &8&1%%ecgcﬁpgg:{%m %tnéilg:ent r eached

di ssol ution saturatj.on, ,adsorbs | ect | kR of the pure
base mat &ri al 256°38 ﬁ?d%’?p&rggﬁﬁoﬁg.df@%htg%rlé%u ttswet he gS(r)oup 1-1,

whi ch has surface enerqy dif S QM SUIIAC & RO heDfsudrea bases
mat eri al 56 c&rrﬁpéllrﬁeq: %th‘hétfhgj%?}gce reforr% -4 JUN 2004 - 68 agent, is

oriented to oyisi 4e Qf e fase g@t ergrdltnb.other hand, in drying

with heating in the drying step after application of
the hydrophilic treatment liquid, there is a part, of

10 the polymer 51 to 54 of the hydrophilic treatment
agent, which is cleaved by the increase in
concentration of the acid component according to
evaporation of the solvent.

Fig. 20 shows a diagrammatic figure of

15 decomposition of the polymer 51 by a concentrated acid
57. Fig. 21 shows an attitude of adsorption of the
hydrophilic treatment agent, decomposed by such steps,
to the base material. According to further progress of
evaporation of the solvent, the main skeleton part

20 having surface energy almost equal to surface energy of
the base material of fragments 5la to 54b derived from
the polymer, which constitutes the hydrophilic
treatment agent reached dissolution saturation, adsorbs
selectively to the surface of the pure base material 56

25 formed by cleaning. As the result, the group 1-1,
which has surface energy different from surface energy

of the base material 56 contained in the surface reform




Consequently, on the surface of the base material 56, the main skel eton
part having surface energy alnmost equal to surface (interface) enecqy im0
this surface is 5 oriented. The group 1-1 having surface energy differen
fromsurface energy of the base naterial- % - s oriented to outside
opposite to the surface of the base material 56. In this condition, in the
case where the group 1-1 is the hydrophilic group, hydrophilicity 10 is

i nparted to the surface of the base material 56 resulting in the surface
reformed. Fig. 22 shows the diagrammatic figure of the absorbing condition
of the surfaagensfoim agdented tHee oniistisee off thee Oasee Madiasrial 2 ter
application and drying of the 15 hydrophilic treatnment |iquid. Use of such
conpound as pol ysi Coxsegugntlye 9foithresucfaas € Hrths AR RATrifl| east a

part of fragnments by condensation of fragnments produced b cl eava
creates a bonéﬁbeﬁﬁéeWaﬁpa§WEHﬁ§xﬁﬂ§5FHE@@¥&Q§)4%ﬁ£%ﬁﬁﬁ%ﬂ§;Q¥ g O%ﬁse
material 56 top becone the Cpolyner finally ”a“:¥§§?¥%f§'éﬂé¥aé eigurface
reform agent ®§fdnd&r SUEG ezéléﬁcﬁﬁsgatcﬁe) digh it i ¢ 1 glir'e “0f Teébound C
o o nabon BB e e 2 e AR A e e,
the surtace - % 108 s00d g R SR S D e N forhe ™
treated, the ig oriented to outside opposite to the surface of the
base material 56. In this condition, in the case where
the group 1-1 is the hydrophilic group, hydrophilicity
10 is imparted to the surface of the base material 56
resulting in the surface reformed. Fig. 22 shows the
diagrammatic figure of the absorbing condition of the
surface reform agent to the surface of the base
material after application and drying of the
15 hydrophilic treatment liquid.
Use of such compound as polysiloxane as the
polymer capable of binding with at least a part of
fragments by condensation of fragments produced by
cleavage creates a bond between fragments adsorbed to
20 +he surface of the base material 56 top become the
polymer finally making the film of the surface reform
agent stronger. Fig. 23 shows the diagrammatic figure
of rebound C by such condensation reaction. In case of
using polysiloxane, mechanisms of formation of
25 fragments produced by cleavage and polymerization by
condensation thereof are described below.

According to controlled drying of the surface




concentration of a diluted acid contained in this surface treatnent |iquid
i ncreases and the concentrated acid (for exanple, H2SO4) cleaves si l-okaline2004
bond of 5 polysiloxane. As the result, fragments of polysiloxane and
sililated sulfuric acid is produced (sche®® ). In accordance with further
drying of the treating liquid presenting on the surface to be treated, the
concentration of fragnents contained in the surface 10 treatnent liquid

i ncreases to inprove contact probability between fragnments. As the result,

as shown in the schene 2, fragnents are condens d to r t he
si | oxane bondtregataent étléldlléjullf‘hr'qb@ surfage é’c’ %%‘%rg(é}?ct when t he

surface to be treated is 15 o th of I | at ed
sul furic aci dcoingleé‘ﬁr éiolgd‘rtfegic@ctlge é%ttr | ed Ahd A Sl'suI foni c
group is oriented to the |rect|Qn di ferent fro t
Itg;gggcra? p][ etsﬁh’&lffsfer é?lﬂat df TSP rggr#;ett ﬁ(j E d%r ﬁg?l c

y o rface t e a J hene 1 CH3
CH3 CH3 Heat o Exagrd cn—*ktaés Le%oe Vé% gﬂ&p@&e bg‘% §E

oHE- . RCH3 | CH3 CH3 CHs
S| éO—S bdf%éﬂf%%%&%. &R he result, fragments of poly51loxane

and sililated sulfuric acid is produced (scheme 1). In
accordance with further drying of the treating liquid
presenting on the surface to be treated, the
concentration of fragments contained in the surface

10 treatment liquid increases to improve contact
probability between fragments. As the result, as shown
in the scheme 2, fragments are condensed to reproduce
the siloxane bond. 1In sililated sulfuric acid as a
secondary product, when the surface to be treated is

15 hydrophobic, a methyl group of sililated sulfuric acid
is oriented to the surface to be treated and a sulfonic
group is oriented to the direction different from the
surface to be treated, presumably resulting in some

contributions to the hydrophilic property of the

20 surface to be treated.




CH a R CH3 Fragnents of polysiloxane Sililated sulfuric acid Schenme 2 CH3
CH3 CH3 CH3 Ma-Si -O-Si -OHHOS -OSi -CH3 CH3 R R CH3 Fragmentsg[b!S
Fragnents of pol ysil oxane pol ysil oxane Dehydration and condensat i orf 2004
HSO4--S i-CH3 CHri Sililated sul furi< Htid HO CH3 CHs | CHs CH3 Cl
CH3-Si-0S --O0Si -OSi -CH32HSO. Si -CHs | CHs RRCHs CHi - 4
JUN 2004 71 Fig. 24 shows diagranmatically an exanple of the condition of
the surface treatnent liquid in the case using the surface treatnent

l'i quid having the conposition of which solvent contains water. In the 5
case where water is contained in the solvent of the treatnment liquid, in
evaporation of_gglyept fromthe

CH3 CHa CHa Heat
CH;— Sl—O Sl-—O SL—CHa + H2S04
CH3 R CHB

1
CH3 CHa CHs
CHs-—S —0- S - S
1 i—~OH HS04~Si—CH;
CHd R éHa
Fragments of polysiloxane Sililated sulfuric acid
Scheme 2
FHa CHa CHa CH3 CHjy
CHia— SI—-O SI—OH HO- Sl—O Sl*CHa 2 HSO4—SI1'-CH3
CH; R R CH, CH
Fragments of Fragments of P ‘
polysiloxane polysiloxane ::i—;i:fsda L4
ci
Dehydration and
condensation
Hz O
CH'; CHs(CHq CHs CH3
!

i
C — — —_ —_—
Hs Sll O— Sl O Sl 0- Sl—CHa 2 HSO-:—-§£-CH3

CHs R R CHs CHa




treatnment liquid for hydrophilic treatnment with heating, water and a

vol atile organic solvent vaporize (a gas nolecule of water and the _gagN 2004
nol ecul e of 10 organic solvent are represented by 61 and 60,

respectively). Wiere, evaporating rate of AMolatile organic solvent is

hi gher than that of water and therefore, water concentration of the
treatnent liquid gradually increases to rise a surface tension of the 15
treatment liquid. As the result, the interface between the surface of the
base material 56 to be treated and the treatnent liquid presents a

di fference in surfdte- &fergdipwOilidarannaticrielh amestne f fBle@ of the
base material 56 to be treated and the treatnment |iquid 20

(wat er - cont ai siangliitdpsy F2)the sfare deHeRt ontHHid Wit ethhaS@F%Ricr eased

by evaporation, the part having al nost e ual_égrface enﬁ%%y to that of the
surface, to MEIMBEHNQ SHTAM FRAEIRRAIIUES BV A9t s 51a to  54b,

which is derived fromthe | ymer. as the 25 hydrophilic treatnent agent, is
oriented to tKETRAFHION sc%é‘yhjtcg‘ ALY e%ﬁr}/tiﬁlrg R

ase‘na.%rla? 56. On

the oth hand, th art having the hvd J | i r -4 2004 - 72
f r agment gsr der iSStF f"ﬁ'b%et hweahtpeoﬁ y%erc%%t Jhr(geqﬁ;}'dlr o‘%ﬁ?l%ﬂl%%a?fﬁe% agent is

oriented to the vatel -‘lgq{gcg#fﬁ NYin l(ﬂ)’&%mﬁg{: | oh W G WAL B £EARRephsation is

i ncreased by évaporation t’he organic solvent. As the result, a 5

predet er mi ned \qrd ot oy Qlid r BN Sr&fni e POFEBkent Svitit her inproved.

heating, water and a volatile organic solvent vaporize
(a gas molecule of water and the gas molecule of

10 organic solvent are represented by 61 and 60,
respectively). Where, evaporating rate of volatile
organic solvent is higher than that of water and
therefore, water concentration of the treatment liquid
gradually increases to rise a surface tension of the

15 treatment liquid. As the result, the interface between
the surface of the base material 56 to be treated and
the treatment liquid presents a difference in surface
energy. On the interface between the surface of the
base material 56 to be treated and the treatment liquid

20 {water-containing layer 62) in which concentration of
water has increased by evaporation, the part having
almost equal surface energy to that of the surface, to
be treated, of the base material 56 in fragments 5la to
54b, which is derived from the polymer as the

25 hydrophilic treatment agent, is oriented to the surface
side, to be treated, of the base material 56. On the

other hand, the part having the hydrophilic group of




The present invention relates to the fiber absorber for ink jet to hold

I nk by the negative pressure provides hydrophilic treatnent to the_ithqmm
10 of the fiber conprising the fiber absorber. According to surface
reform applicable to the present inventdi o2 - for the above descri bed

el ement, an object of surface reformis not restricted to the fiber.
Various elenents and uses can be enunerated according to 15
characteristics and kinds of the functional group, which the polynmer has.
The followi ng is explanation of sonme exanples thereof. (1) The case where

t he functi onafrggmem tiss delvd veldy dimephithiec pplome 2 G sTHdee lhwmaphiislichat , such
as the ink absorber used for the ink jet system requiring absorbency

(when the ol ¢icieatinelpdr agand dentagiieated @ ey & dEFOrFareREHIsti ment i s
applicable). Hydrophilicity capable of absorbing a |iquid (agueaus ink

expl ai ned i n LBFeEb&re 1w MateF SRRSO At y¥an be

I nparted by surface reform of the present invention.léﬁés al so effective
in case of neYAFPIAEFHY FolWsbiAmIRNIC HPLFE2004'S r(eﬁuslﬁre Rase
where the functiaonal group,is . |i hilig oup Accor di t [ e reform
appl i ed o t h®TFrES 1’1%/%119%,&%?%&% %E)rr? “0h e e &g}ﬁ i(%%/ogr%ﬁ%crrparted
to 5 the elenentf%ggﬁéggﬁxlq%JédxnﬂnIicity. (3) Oher application of
surface reform s al P )

The present invention relates to the fiber
absorber for ink jet to hold ink by the negative
pressure provides hydrophilic treatment to the surface

10 of the fiber comprising the fiber absorber. According
to surface reform, applicable to the present invention,
for the above described element, an object of surface
reform is not restricted to the fiber. Various
elements and uses can be enumerated according to

15 characteristics and kinds of the functional group,
which the polymer has. The following is explanation of
some examples thereof.

(1) The case where the functional group is the
hydrophilic group

20 The element is that, such as the ink absorber used
for the ink jet system, requiring absorbency {(when the
olefin fibers are contained, the above described
embodiment is applicable). Hydrophilicity capable of
absorbing a liquid (aqueous ink explained in the above

25 described embodiments) instantaneously can be imparted

by surface reform of the present invention. It is also

effective in case of need of liquid holdability.




t hose which is capable of achievenent using nmechanisns of the above
described principle and based on the present principle. 10 Wen a -4 JUN 2004
wettability-inproving agent (for exanple, isopropyl alcohol: IPA) that can
i nprove wettability to a surface of an elmrent and wettability to be a
medi um for polyner; a nediumallow ng cl eavage of polyner to occur; and a
pol ynmer that contains any of the above 15 described functional groups and a
group (or groups) having an interface energy differing fromthe interface
energy of the functional group and al nost equal to a partial surface
energy of the surfdc dfhd s ertete the fivstkional tgreupels agent,
surface reformby 20 condensation after cleavage expresses especially
excel | ent ef f dcitpaphiilfipargrar el y evenness and a characteristic which are
not yielded by a conventional treatnment agent. In the present
speci fication, suclhgsuptimy 9 sekgseteform iRt A wke hthe RFYSLBhRt ai ned
is named "lyophilic nature." As a conpl enent concept of th Qresent - 4
©(cal ci um

JUN 2004 - 74 invYeifeiftof R4RGeien § bt 4ot Ve et R T TSy
stearate and hydrotal cite) used for r?l in orh.fO{m' ng the fiber and other
additives are DY PeIHEFTH T %&p‘%’p}bﬁ Vify ¥ he above descri bed
S O BT S TPl QBT 8Lt LS Hbsh [a! ks 200
those which is capable of achievement using mechanisms
of the above described principle and based on the
present principle.
10 When a wettability-improving agent (for example,
isopropyl alcohol: IPA) that can improve wettability to
a surface of an element and wettability to be a medium
for polymer; a medium allowing cleavage of polymer to
occur; and a polymer that contains any of the above
15 described functional groups and a group {(or groups)
having an interface energy differing from the interface
energy of the functional group and almost equal to a
partial surface energy of the surface of the element
are used as a treatment agent, surface reform by
20 condensation after cleavage expresses especially
excellent effect to impart surely evenness and a
characteristic which are not yielded by a conventional
treatment agent.
In the present specification, such property
25 excellent for wetting with liguid contained is named
"lyophilic nature.”

As a complementary concept of the present




where the polyner filmaccording to the present invention is formed, Wﬁ]
probl ens can be solved. Therefore, according to the above descri bed J 04
surface 10 reform ng nethod, a range of use of additives such as the
neutralizer can be expanded and a change. of4 characteristic of ink itself

can be prevented and further, the change of characteristic of ink jet head
Itself can be prevented. 15 Fig. 36 shows an exanpl e of process chart of
manuf acture of these various elenments. At start of manufacture (Si), the

el ement and the treatment liquid are supplied and subsequently, through
step of appl yiimgrerntied,r adtarentid ithe cdse Miesurd aeitalfzoe to be 20
reformed) of the elenent to reform (S2), the step of renoving excess

matter from t feadurfuac e ttemdrte afrot hstirqiSd)citgepsasdt foohaemidiang opr and
evaporation of the treatnment liquid for cleavage of the polyner and
orientation offchmdgeertthe diihere and faldwer adsEl isfas mxe ZPBdnednint he

step of condensation of the polynmer for palynerjzation by bindi ng between
fragments (S5)the Hdbegemdt 3RRAVNS HS AN IRFFHIRRS T4 Yed (S6). -
4 JUN 2004 - 75 The step of concentration of the treatnment liquid and the
step of &vapor&fiMisy MerhetardRHRes iYuiRP Pt P SHUEM 1 R at P ed out

a continuous heati and drying steps under tenperature f&{seexarrpl e,

60C) 5 | ower at"ﬁlat‘{]‘%cb%’lfr’ﬁ% tﬁgllrﬂk of2R B SV at The ™% efber at ur e

higher than adﬁ%%Etéﬂg“%é¥§Hé% nghigbégyﬁing to the present
invention is formed, these problems can be solved.
Therefore, according to the above described surface

10 reforming method, a range of use of additives such as
the neutralizer can be expanded and a change of
characteristic of ink itself can be prevented and
further, the change of characteristic of ink jet head
itself can be prevented.

15 Fig. 36 shows an example of process chart of
manufacture of these various elements. At start of
manufacture (S1), the element and the treatment liquid
are supplied and subsequently, through step of applying
the treatment liquid to the surface (surface to be

20 reformed) of the element to reform (S2), the step of
removing excess matter from the surface to be reformed
(83), steps of concentration and evaporation of the
treatment liquid for cleavage of the polymer and
orientation of fragments on the surface to be reformed

25 (S4), and the step of condensation of the polymer for

polymerization by binding between fragments (S5), the

element having the surface reformed is yielded (S6).




case where polysiloxane is used in water, acid, and organic solvent (for
exanpl e, isopropyl alcohol) having the hydrophilic group for reforn pgynhgms
surface, which 10 consists of a polyolefin resin, be carried out for about
45 mnutes to two hours, for exanple. Thes& -steps are carried out for
about two hours, for exanple, in use of the aqueous solution of 40 wt %

| sopropyl alcohol.. If water content is reduced, the drying 15 process
time can be shortened. Reduction of water content can shorten the drying
process time. In the exanple presented in Fig. 36, fragnents are forned on
the face of the el Smentster o€ enmardd Piore|cfavdye toreatmeryol YAmprid
However, the treatnent liquid 20 already contai ned fragnents can_be

suppl i ed to aandpthe steR fofcevePranadidne fitthe Y SN med I HIreR: to
orient it. The conposition of the treatnment |iquid can be, as escri bed
above, used b®ee®T&fexabdwsGARISsh B M HPYE WY 1932 i nprovi ng

agent, which, for exanple, has wettability to the face to be rmed for
i nprovi ng wet GABHAG ¥ 6P MEdFe @ s E tEFh S PN 62(2)5(2? 76 -

[ace o he "efored Go 12 08 S00BlYSI S ditorelyende 1o o

orm agent, solvent, polyner cleavage

catal ysts, th&e%§%¥%4#¥gﬂ %ﬁ#ﬁﬂ)éﬂ%ﬂrgkg&oﬂf%édﬁgfg{ﬂ{?;(%Hdtfhtbﬁe5 face

to be reforne € po having groups to vyield the attaching
function to t@%ggﬂa%éfglﬁ%lysiloxane is used in water, acid, and

organic solvent (for example, isopropyl alcohol) having
the hydrophilic group for reforming the surface, which

10 consists of a polyolefin resin, be carried out for
about 45 minutes to two hours, for example. These
steps are carried out for about two hours, for example,
in use of the agueous solution of 40 wt% isopropyl
alcohol. If water content is reduced, the drying

15 process time can be shortened. Reduction of water
content can shorten the drying process time.

In the example presented in Fig. 36, fragments are
formed on the face of the element to be reformed by
cleavage of the polymer. However, the treatment ligquid

20 already contained fragments can be supplied to a top of
the face of the element to be reformed in order to
orient it.

The composition of the treatment liquid can be, as
described above, used based on a constitution

25 comprising a wettability-improving agent, which, for

example, has wettability to the face to be reformed for

improving wettability of the treatment liguid to the




reformed. "Exanple 1 of application of the principle" Next, the follow ng
Is the exanple of application 10 of the principle for the above despghm¢gm4
surface hydrophilic treatnment to a pol ypropyl ene-pol yet hyl ene fi brous
body. Actual pol ypropyl ene-pol yet hyl ene - fiigbr-ous body, for exanple, is that
prepared in a block shape conposed of the fiber having a shape usable as
15 the ink absorber used for the purpose, in which liquid such as water is
i npregnated to keep ink. For exanple, as shown in Fig. 25A the fibrous
body 83 functioning as an absorbing holder 84 for various |liquids such as
ink is contaifiedei ot be cefiaimest a@d Jist Hhiehgood tsgdivent0 foiragdehavi ng an
openi ng 85 opened to atnosphere in a predetermned orientation in order to
use as a |i quipalyhelrdibedngormaiefdectdyeh CompoResdt IS Wen SHEERGF erabl y
used in an ink tank used for the ink jet recording apparatus.

Particul arl y, rTeforBnedendd Iseleentsi Relamer Gdeapae SFFPRYSIF R 28A to

28F, in the case where the fibrous absor?gé 84 Wh%%@‘ii; ubjected to a
treatnent in WHPEHiQRady GEQUR & IHRRT s NG K& THE oFtec 4 - 77

squeezed _from spaces of fibhers str I rressurizing the fibrous

absor ber 384 i £\ %ﬁ‘ erl‘?&%rr g ia@dog%%tppﬁélﬁmegolhu ‘ﬁlglﬁ gé%lu 5 rriioaéjegnat ed
fol | owed by dry g fes SOUANE I BING Aoerld dedref grabl e that 5 a
squeezi ng di r &&t°6n of the YT ea nt solution coincides wth an
conpressi ng dilgetion of the fibrous

“Example 1 of application of the principle”
Next, the following is the example of application
10 of the principle for the above described surface
hydrophilic treatment to a polypropylene-polyethylene
fibrous body. Actual polypropylene-polyethylene
fibrous body, for example, is that prepared in a block
shape composed of the fiber having a shape usable as
15 the ink absorber used for the purpose, in which liquid
such as water is impregnated to keep ink. For example,
as shown in Fig. 25A, the fibrous body 83 functioning
as an absorbing holder 84 for various liquids such as
ink is contained in the container 81 with the suitable
20 shape having an opening 85 opened to atmosphere in a
predetermined orientation in order to use as a ligquid
holding container. Such ink absorber can be preferably
used in an ink tank used for the ink jet recording
apparatus. Particularly, as mentioned later using
25 Figs. 27A to 27F and Figs. 28A to 28F, in the case

where the fibrous absorber 84, which is subjected to a

treatment in which an excess treatment solution 86 is




-absorber in inserting into the tank. In other words, when the fibrous
absor ber conpressed in squeezing work of treatnent solution recoversgﬁﬂszé
descri bed above, for 10 exanple, even if the hydrophilic treatnment agen
86B has not attached firmy to a branchi Bg point of the fiber, the defect
can be canceled in inserting the fibrous absorber into the tank. The fi ber
83A is specifically constituted froma 15 biaxial fibrous body nade of
pol ypropyl ene and pol yethyl ene. Individual fibers neasure about 60 mm
| engt h. The biaxial fibrous body, of which sectional shape is exenplified
in Fig. 26A baaeakeaskrow epades (O diteraniy artrongleyr natesshapez (rout er
circunferential 20 shape) of a section in a direction vertical to an axis
and al so has the €abecuenatiscddermndde iof whtieh goley pryajsydmviel ifd ber havi ng
relatively high nelting point to make the sheath nenber 83a by covering
ci r cunf er ence trkarteeh twistl uyidlope 8y lien d mpinelgra tE8l fal lddwasd oY ow nel ti ng
point. After fibers of the fiber block made of short fibers having such
sectional stAuyimge, iiss contadingtedn rfhe @k diltedts aFrieiRlriR) B2t4 JuN
2004 - 78 carding machine, heated to cause fusion of fibers.
Speci fi cdl |y, eheaverging ddmaddsurriuddhs Featiidr AUt Yher than the
mel ting point of palyethylene of the sheath nenber and. |l qgwer_than the 5
mel ting poi nt COANSHARST Yyile @ STOMRTE MY %@‘rﬁﬁcrutoon 3 ktglea SR

ructr al
body in MhiChé@@&ﬁ&ﬂ¥h§ﬁ%ﬁ¥éé€¥%g into the tank. In other words,
when the fibrous absorber compressed in squeezing work
of treatment solution recovers as described above, for
10 example, even if the hydrophilic treatment agent 86B
has not attached firmly to a branching point of the
fiber, the defect can be canceled in inserting the
fibrous absorber into the tank.
The fiber 83A is specifically constituted from a
15 biaxial fibrous body made of polypropylene and
polyethylene. Individual fibers measure about 60 mm
length. The biaxial fibrous body, of which sectional
shape is exemplified in Fig. 26A, has almost circular
(closed annular) external shape (outer circumferential
20 shape) of a section in a direction vertical to an axis
and also has the core member 83b made of the
polypropylene fiber having relatively high melting
point to make the sheath member 83a by covering
circumference thereof with polyethylene with a

25 relatively low melting point. After fibers of the

fiber block made of short fibers having such sectional

structure, is orientated in a same direction by using a




sheath menber |ocated in a position, in which fibers contact each other,

is fused each other. In the above described fibrous structural body -83JUN 304
as shown in Fig. 25C, the orientation of fibers is arranged in the sane
direction by using the carding nachine-an® thus, fibers are mainly
arranged in a length direction (FI) continuously and fibers 83 partially
contact with each other. By heating, in this 15 contact point (point of

i ntersection), nmutual contact occurs to forma network structure resulting
in having a nechanical elasticity in the orthogonal direction (F2).

According to thirding wesiiing,sthesrtgch tp qavse | R LERHFF ( F1) shown
in Fig. 25B increases. On 20 the contrary, the orthogonal direction (F2)
has an i nf er Specidisiald vst M@fdimdaid O degs vt fte having a

recovery force agai nst squeezi ng defornation. Wen this fibrous structural

body 83 is dettgmpegapursndighed thansiilis U5t By EBET iHdi vi dual fibers
are 25 crinped. According to ¢rinpin ac lic d netwark s cture is
fornmed bet weeRCddE OIS %st%eo%gch W%%grn_an%t gLaOr ero:‘qg}:rrf n%{e% fibers
directs to the - 4 JUN 20Q4 7 rih | di | ) ete a

t hr ee- di5rrensi"‘(?r]ré\:llr‘fgu§’|°6ﬁ8: Iﬂ%rpcﬁc} Et caet?realorfgg%{f%éf%&%%ﬁ%ed in the

present exanpl e.is fqryed. | AM4ET; PV IS DA domPfedd e piaxd al fibers
in which 5 p&aflégt ﬁ"ygene v&%ﬂt ﬁ:leddr?gﬁi ng poi Elbt 312 1 2C(:a al nost

concentri cal | vy, A5 15 hMbdN ik te2PAn @WIELidE, in which fibers
contact each other, is fused each other.
In the above described fibrous structural body 83,
10 as shown in Fig. 25C, the orientation of fibers is
arranged in the same direction by using the carding
machine and thus, fibers are mainly arranged in a
length direction (F1l) continuously and fibers B3
partially contact with each other. By heating, in this
15 contact point (point of intersection), mutual contact
occurs to form a network structure resulting in having
a mechanical elasticity in the orthogonal direction
(F2). According to this, a tensile strength to the
length direction (F1) shown in Fig. 25B increases. On
20 the contrary, the orthogonal direction (F2) has an
inferior tensile strength and the elastic structure
having a recovery force against squeezing deformation.
When this fibrous structural body 83 is detailedly
analyzed, as shown in Fig. 25C, individual fibers are
25 crimped. According to crimping, a complicated network

structure is formed between adjacent fibers to cause

fusion. A part of crimped fibers directs to the




pol ypropyl ene fiber of the core nmenber with the nelting point of 180C In
the fiber structural body used, the main fiber direction (Fl), in whigk2004
fibers are oriented 10 and hence, if liquid is soaked, internal fluidity
and an attitude of holding in a static cadition are clearly differ
between the fiber direction (FI) and the intersectional direction (F2). In
the fibrous absorber used in the enbodi nent 15 described bel ow, the nmain
the fiber direction (FI) is arranged to becone substantially vertical to
the perpendicular direction. Therefore, a gas-liquid interface (interface
bet ween i nk andthagpnial theedtiilmmoUF bsy mE@E trecondyresmst antial |y
parallel to 20 the direction of the main fiber direction FI. In the case
where a changdimensdosed WusdmrenviFidmmm sirafarak hedasid i quid
i nterface keeps al nost horizontal direction (the direction substantially
hori zontal toactheldsr paed di FhinaseHh)eEaRP Yher e edfiRrat he 25
change of environment finishes, the gas-liquid  interface noves, back to the
ori gi nal posi ELENeT OInIEHIhA LK &M atho Pt He GHRETS qif 1 HeRr f ace to
-4 JUN 2004 -- 80 th erpendi cyl ar_djrection, dc(?es ihcr e, accordi ng
to a cycPe nuRpd¥ihHlifds 1‘3}(3 é‘?ﬁ%‘?’d}ﬁmpncfl.n Fouy ztﬁeaﬁrg?%tfi ber
direction of the fing:rqus absorber, is dier;eft: ' n?mpy SHed - JmngeL . variation
of the 5 gasIPGEH I Facds Sh Wengravili%' i T'€ctTon cann%g prevent ed.
polypropylene fiber of the core member with the melting
point of 180°C. In the fiber structural body used, the
main fiber direction (Fl), in which fibers are oriented
10 and hence, if liquid is soaked, internal fluidity and
an attitude of holding in a static condition are
clearly differ between the fiber direction (Fl) and the
jintersectional direction (F2).
Iin the fibrous absorber used in the embodiment
15 described below, the main the fiber direction (Fl) is
arranged to become substantially vertical to the
perpendicular direction. Therefore, a gas-liquid
interface (interface between ink and gas) in the
fibrous absorber B3 becomes substantially parallel to
20 the direction of the main fiber direction Fl. In the
case where a change is caused by an environment change,
the gas-liquid interface keeps almost horizontal
direction (the direction substantially horizontal to
the perpendicular direction) and therefore, after the

25 change of environment finishes, the gas-liquid

interface moves back to the original position.

Consequently, variation of the gas-liquid interface to




Here, if tilting to the perpendicular direction even if it is sonmewha
scale, the orientation direction of the fiber expresses theoretica}i\,lq'y}l‘““ruzgﬂ4
above 10 described effect even if it is somewhat scal e- However, in
practice, in the case where it ranges appgpoximately 30 to a hori zontal

pl ane, obvious effect was observed. Therefore, the expression
"substantially vertical to the perpendicular direction 15 " or "al nost

hori zontal " rnust include the above described slope in the present
specification. In this exanple, the shape of the objective elenent is the
fibrouus strugher pbrpedniand akadizedtiighedokisquiot Holotiergeperdarmiivee t hat
the el enent 20 having a plane surface and thus, the treating liquid

sol uti on i s mgdeawclklehaumbelrowifngheompasigel of. envdlyiomment.

Consti tuent Conposition (W% (pol yoxyal kyl ene)- 0.40 pol y(

di met hyl si | ox@hepugBuither neiacfd®eds digegrtdpyl of] ddieolfdPmmIis 4 JUN 2004 -
81 (1) Hydrophilic treatnment nethod for PP-PE fibrous absorber

Pol ypr opyl eneapsbybely liendefticrmdnedabyo e WanRet hdaftidfdn LShthd in

Fig. 27A was soaked in the 5 hydrophilic treatnent |iquid of th%)above
descri bed gas-liquid interface to the gravity direction can be
prevented.

Here, if tilting to the perpendicular direction
even if it is somewhat scale, the orientation direction
of the fiber expresses theoretically the above

10 described effect even if it is somewhat scale.
However, in practice, in the case where it ranges
approximately *30° to a horizontal plane, obvious
effect was observed. Therefore, the expression
"substantially vertical to the perpendicular direction

15 " or "almost horizontal" must include the above
described slope in the present specification.

In this example, the shape of the objective
element is the fibrouus structural body and has a
higher liquid holding performance that the element

20 having a plane surface and thus, the treating liquid

golution is made with the following composition.

Table 1
Constituent Composition (wt%)
(polyoxyalkylene)- 0.40
poly(dimethylsiloxane)
Sulfuric acid 0.056
Isopropyl alcohol 99.55




conposition (Fig. 27B). Here, the treatnent liquid is held in the spiqﬁki
the fibrous absorber. Subsequently, the fibrous absorber is squeezed?( Ndﬁm
27C) to renove excess treatnent solution held in the 10 space of the fiber
83. The fiber absorber 83 renoved froma8tixing jig such as a wire net
recovers the original shape (Fig. 28A) to nmake the surface of the fiber
apply with a liquid |ayer 86A. The fiber, of which surface has been wetted
with the liquid, was 15 dried for 1 hour in a 60C oven (Fig. 28B).
(Comparative exanple | and reference exanple 1) In addition s.a

conparati ve exanpléli,HYﬁ§0§BhélCoEE?éFWBHtaEQFHQdnﬁ?ﬁoﬁpd550?FB@&W%1 Fi gs.
27A to 27F and Figs. 28A to 28F was carried out also for liquid, 20 which
was prepared apserReEbove described fibrous body hydrophilic treatnent

liquid 86, containing only _sulfuric i d and _i.sopropy}. _al ol ...kn ot her
words, the |iqui dPagxsaPQHlﬁi?er‘BREVF%Y?SBFy35‘<§’£Ek‘§| éhéfﬁ’gg with

pol y(di net hyl sj | oxane) _fromthe treatnent ,Li,qui 25 1 he Table 1
As a referenth%xﬁﬁﬁPéFufﬁeSbﬁyﬂElnf%%?éugygbgggbéggg%?rggtgg%was used.
Figs. 27D to 27F e riiall | ar, f i,gu kO 27C, - 4
JUN 2004~ - 8zgy?ggge%}?§6%§ggﬁ§e§?gg}ggg F% %gé g%gegaﬁfféﬁﬁ$hggnlarged
figures of Fi 88mg8§§t&8n2§§igr.e§9_%9t.i Vak¥e | RreORibatheh® aiwgiightid). 5 g of

the PP-PE fibrou absorber dsed in the above described exanple 1 to which
5 the principlg;¥asnapBkl egackhenhtaeopibricts! keabibetr .
Subsequently, the fibrous absorber is squeezed (Fig.
27C) to remove excess treatment solution held in the
10 space of the fiber 83. The fiber absorber 83 removed
from a fixing jig such as a wire net recovers the
original shape (Fig. 28A) to make the surface of the
fiber apply with a liquid layer 86A. The fiber, of
which surface has been wetted with the liquid, was
15 dried for 1 hour in a 60°C oven (Fig. 28B).
(Comparative example 1 and reference example 1)

In addition, as a comparative example 1, the same
operation as the method described in Figs. 27A to 27F
and Figs. 28A to 28F was carried out also for liquid,

20 which was prepared in the above described fibrous body
hydrophilic treatment liquid 86, containing only
sulfuric acid and isopropyl alcohol. In other words,
the ligquid prepared by removing {polyoxyalkylene)-
poly(dimethylsiloxane) from the treatment liquid shown

25 in the Table 1. As a reference example, the PP-PE
fibrous absorber untreated was used. Figs. 27D to 27F

are partially enlarged figures of Figs. 27A to 27C,




liquid to be applied to the hole of the fibrous absorber by the abpxgu~2m‘
descri bed application method is 0.3 to 0.5 g. Also in the conparatiVv
exanple 1, a quantity of liquid applied is the same as the exanple 1 10 to
whi ch the principle was applied. The foll 8 rgs are eval uation and the
results thereof about the condition of the surface treated in various

fi brous absorbers obtained by the above described operation. 15 (1)
Hydrophilicity evaluation nethod for the PP-PE fibrous absorber A)

Eval uation by dropping pure water using a dropping pipette For the PP-PE
fi brous absor bespeabjiwveds#dangd Fﬁes-2@88r$8t#§ﬁtaaﬁ PREERdM e 1 to which
the principle was applied, the PP-PE fibrous absorber of the conparative
exanpl e 1, an@nipsgeft fA4GUEESPPIPELGShr 668 48séPher TP VediYer ence

o potte, rospect| veRy BODETARY S MRGSBE Pobrined P opie A AL

observed. B) Eval uation aof pure water i regnatioon A cqontainer with a
size, in mhi%ﬁb?ﬂ€bPP-PEea4l§Uﬁ%foﬁ oye8§%SF%B%8€se§ﬁgEﬁﬁéﬁ gﬁ% Véféh

| et gdilled with . . ' ' PP- PE
P brous Shboorber BEABRAET Y aeRatd s te; HYdei e e £ P0

applied, the PP- f i hr aus ther,. of C [ le 1, and the
uﬁf reated PP- Ell__.qBEd LAr gy a%lgﬁ(lela e Pftn HRA LU AR IS XANP

absorber by the above described application method is

0.3 to 0.5 g. Also in the comparative example 1, a

guantity of liguid applied is the same as the example 1
10 to which the principle was applied.

The followings are evaluation and the results
thereof about the condition of the surface treated in
various fibrous absorbers obtained by the above
described operation.

15 (1) Hydrophilicity evaluation method for the PP-PE
fibrous absorber

A) Evaluation by dropping pure water using a
dropping pipette

For the PP-PE fibrous absorber subjected to the

20 treatment of the example 1 to which the principle was
applied, the PP-PE fibrous absorber of the comparative
example 1, and the untreated PP-PE fibrous absorber of
the reference example, in dropping pure water from a
top part using the dropping pipette, respectively,

25 impregnating performance of pure water was obserwved.

B) Evaluation of pure water impregnation

A container with a size, in which the PP-PE




fibrous absorber of the reference exanple were mldly put observing

i mpregnating status of pure water into respective PP-PE fibrous absokhiiNsi04
(2) The result of hydrophilicity evaluation for 10 the PP-PE fibrous
absorber A) The result of the evaluation 83 dropping pure water using a
dropping pipette In the PP-PE fibrous absorber treated by the exanple 1 to
whi ch the principle was applied, in 15 dropping pure water froma top part
using the dropping pipette, pure water inpregnated instantaneously into
the inside of the fibrous absorber. On the other hand, in the PP-PE fibrous
absorber of tfidrowspacsonkerxan/be comietely mut.eatas FA3=E wioth | br ous
absorber of the reference exanple 1, though pure water was dropped froma
top part usi nguree wadesppi dg: gid&t eniaineninttdre dHRHeVEPTaHst egnate into
the fibrous absorber and forned a drop with a spherical shape put on the

surface of th@bPPIPET iHeatehiyorty SxPlg THE MEh 0i° the eval uation
% SUN 2004 - BoARCORARpIBEL ALY TR BB SIS SRRt i n the
cortalne 11 M DS 8 S P L Ui el Y,
surface 5 of the FEPEIIRGUS FPIHUPYe LR daddie AP/ fi1a1y
put observing impregnating status of pure water into
respective PP-PE fibrous absorbers.
(2) The result of hydrophilicity evaluation for
10 the PP-PE fibrous absorber
A) The result of the evaluation by dropping pure
water using a dropping pipette
In the PP-PE fibrous absorber treated by the
example 1 to which the principle was applied, in
15 dropping pure water from a top part using the dropping
pipette, pure water impregnated instantaneously into
the inside of the fibrous absorber.
On the other hand, in the PP-PE fibrous absorber
of the comparative example 1, and the untreated PP-PE
20 fibrous absorber of the reference example 1, though
pure water was dropped from a top part using the
dropping pipette, pure water did never impregnate into
the fibrous absorber and formed a drop with a spherical
shape put on the surface of the PP-PE fibrous absorber.

25 B) The result of the evaluation of pure water

impregnation

When the PP-PE fibrous absorber treated by the




described using Figs. 27A to 27F and Figs. 28A to 28F has hydrophilicit

On the other hand, the PP-PE fibrous absorber of the conparative exdonﬂ"émﬂ!'
and the untreated PP-PE 10 fibrous absorber of the reference exanple 1 were
mldly put in the container filled with fiffe water, the PP-PE fibrous
absorber of the conparative exanple 1 and the untreated PP-PE fibrous
absorber showed a conpletely floating situation on pure water.
Subsequently, no 15 observati on of absorbing water was nade but evidently
showed wat er repellency. Fromthe above described results, it is concluded
that al so for emgarPe BE 49 wbieh dheomidnciBle s itHg dhePit e nER® 1iquid

consi sting of polyal kyl siloxane 20 havi ng a pol yoxyal kyl ene. .oxi de chai n,

aci dh and al I(;_é%ﬁ’é‘lt;‘;g@![rl (ﬂlla]&%%/ “?‘fiﬂ f@{reaqﬁﬁeg%ﬂ lﬁf%iﬂpo'éﬁi;]c%?@fsi s f;)r maAg
as shown in Fig. o al]ow.e i ve surface rophilic treatnent.
the result, i B5ge9x % h%cl]t HE PEYSE f i t?hr’yo%"é 4bsOT ber subjected to

t he 25 above descri.bed t t t t. sf | ' f
e 20, ohove. SRR L AR SARAIIY ave e aluppiion o

he above descri bed resu in

ot her words, in -.4 - r [ t resent
7t oPE (HE i ase (0 A ron S1o D o SIS et

I nventio aln p ormat’i on of a pol yner

cover by attaci iq;‘e(qu%ar{déﬁ% oxgie g 4 ript Yowal kyl gge oxi de
chain on the surface of the PP- 5 tiber, the observation by SEM
phot ogr aphy Omég“hydrophilicity.

Oon the other hand, the PP-PE fibrous absorber of
the comparative example 1 and the untreated FP-PE

10 fibrous absorber of the reference example 1 were mildly
put in the container filled with pure water, the PP-PE
fibrous absorber of the comparative example 1 and the
untreated PP-PE fibrous absorber showed a completely
floating situation on pure water. Subsequently, no

15 observation of absorbing water was made but evidently
showed water repellency.

From the above described results, it is concluded
that also for the PP-PE fibrous absorber, by applying
the treatment liquid consisting of polyalkylsiloxane

20 having a polyoxyalkylene oxide chain, acid, and alcohol
followed by drying, a polyalkylsiloxane cover is formed
as shown in Fig. 28C to allow effective surface
hydrophilic treatment. As the result, it has been
knowﬁ that the PP-PE fibrous absorber subjected to the

25 above described treatment can satisfactorily have the

function of the ink absorber also for aqueous ink.

The above described result, in other words, in




surface of the fiber was carried out. Fig. 29, Fig. 30, and Fig. 31 show
enl arged SEM phot ographs of the surface of the untreated PP-PE fiber4 JioN 2004
the reference exanple 1 (the untreated PP-PE fibrous 10 absorber). Fig. 32
shows the enl arged SEM photograph of the8surface of an acid-treated PP-PS
fiber of the conparative exanple 4 (the PP-PE fibrous absorber treated
with acid and al cohol only). Fig. 33, Fig. 34, and Fig. 35 show enl arged
SEM 15 phot ographs of the surface of the treated PP-PE fiber of exanples
(the PP-PE fibrous absorber hydrophilically treated) described using Figs.
27A to 27F anduFifgse 2@Lorimo applieH st thien pakisenied@veritdged fSEM

phot ographs of 20 the surface of the PP-PE fiber, an evident structural
change, whi chthe pawpedebroavbieiionprerfarfofgxipdionatfe® AGEYRAT f ound on
the surface of the fiber. In fact, the detailed corrpilrgli son q:f 2000 times
enl arged photeyeaphy @fttording ofaped yepkpr siiloEAnst PAVIPR P with those

O ne PRPE DBer iion Ll cally theaiody of e edn shanyno sl erence
2 30 Bt Pl i LA S B rore o
i1 T for m (egMeay mncial detdr "€ (T S Terice, mor phol ogi cal 1y, does
not al | ow Fig. 29, Fig. 30, and Fig. 31 show enlarged SEM
photographs of the surface of the untreated PP-PE fiber
of the reference example 1 (the untreated PP-PE fibrous
10 absorber). Fig. 32 shows the enlarged SEM photograph
of the surface of an acid-treated PP-PE fiber of the
comparative example 4 (the PP-PE fibrous absorber
treated with acid and alcochol only).
Fig. 33, Fig. 34, and Fig. 35 show enlarged SEM
15 photographs of the surface of the treated PP-PE fiber
of examples (the PP-PE fibrous absorber hydrophilically
treated) described using Figs. 27A to 27F and Figs. 28A
to 28F.
First, in all these enlarged SEM photographs of
20 the surface of the PP-PE fiber, an evident structural
change, which is caused by attaching of an organic
matter, is not found on the surface of the fiber. In
fact, the detailed comparison of 2000 times enlarged
photographs of the untreated PP-PE fiber of Fig. 31
25 with those of the PP-PE fiber hydrophilically treated

of Fig. 35 shows no difference between SEM observations

of the surfaces of the untreated PP-PE fiber and the




discrimnation fromthe original surface of the fiber. Therefore, It is
concl uded that no difference is found fromthe SEM observation. On +thdUN 2004
ot her hand, according to viewing the SEM 10 phot ograph of the PP-PE fi ber,
of Fig. 32, treated with acid and al cokol86orl y, break of the point of

i ntersection (fusion point) of fibers frequently occurs and many node-li ke
structure is found in fibers. This change indicates the result of

i nduction and 15 enhancenent of deterioration of PE-PP nol ecul es of the
surface of the fiber, particularly the PE of a superficial |ayer, caused
by the acid oPP-RE Hiiper bodeeomhidiiced lyadsed U9 -ev IHGTRIBR of IR oFRRNt in

the heating and drying steps and _heat of the drying step 20 itsel{. On
t he ot her han8P-PRodglerh&yisrerhidiiGad 1+ r‘%‘zﬁaﬁr?ﬁ’%f dAUBY ol ¥t ai ns

the acid of the same concentration and sane heating and dryin re carried
out, break of PPlFéAiGHISHPRFRR) mﬁ\?%o@e the tsﬁgdﬁ??‘%/i%%r%‘%i ch are
observed in the acid-t reat«itfj PP- PE _ f.i b%j t rg(at ed W th aci domaonfe angOhOl
only, are not £1P&End™ AN IFadtith Gl &9 hdETH MY AR L2 5N 2004
- 87 treatnent .of th xanple 1 t i { pri ngGi ppli ed,
deteriorati onr‘%d‘flmlﬂEar‘P?I ?ﬁr(%s'_ Wrﬁlgﬂa&%&fclg%’oféﬁe%ﬁ\é@%&@ I nhi bited.
Thi s phenonengn a0 g h] A % Ul Rk PE AR JheRei dhsarsed

break of 5 PE ol ecu the surface of the fiber and sone
Therefore, It is concluded that no difference is found

from the SEM observation.
On the other hand, according to viewing the SEM

10 photograph of the PP-PE fiber, of Fig. 32, treated with
acid and alcohol only, break of the point of
intersection (fusion point) of fibers frequently occurs
and many node-like structure is found in fibers. This
change indicates the result of induction and

15 enhancement of deterioration of PE-PP molecules of the
surface of the fiber, particularly the PE of a
superficial layer, caused by the acid of the high
concentration caused by evaporation of solvent in the
heating and drying steps and heat of the drying step

20 itself.

On the other hand, though the hydrophilic
treatment solution also contains the acid of the same
concentration and same heating and drying are carried
out, break of fiber connecting part and the node in the

25 fiber, which are observed in the acid-treated PP-PE

fiber treated with acid and alcohol only, are not

found. This fact indicates that in hydrophilic




substance and structure captured a radical when the radical produced in a
mol ecul e to inhibit chained break of PE by the radical. A possible -4 JUN 2004
secondary phenonmenon and effect are to inhibit break of PE/ PP caused by a
10 radi cal chain through invol venent of -( 881 yoxyal kyl ene) -

pol y(di mehtyl sil oxane) attaching to the surface in capturing the radical
and formation of a chemcal bond to the surface of PE by capturing the
radi cal produced. In conpilation of these descriptions, in the 15 exanple
1 to which the principle was applied, it is concluded that reformof the
surface of th&reryaenits ofadiice Eampyleatlt 46hivwhg ¥ thsoPFIRFAPLA &

pol y(di mehtyl sil oxane) to the surface of the fiber in_evenly thin film
form In the ppedded, dederimyadicecef FF grlemtled ricdhsr W aS%er is

expected by the acid and the sql vent, contained in the solution used for

hydr ophi | i ¢ t PEaftREntiReT Hoso 1 RdLidedon (1815 PRFEOT eV SR Xdsor pti on
f th | yal kyl id hai.n | ol addj t| t.0 .1 hi t
Power poss) bi FFRYA3580t Shd e AP0 A0 TG S v ok SR ge Tt S

| le to t lLyal kyl id in, di f the PE
ol ecul byt RE MRgREyéshed, dh ey 1 e o 3ol fibgg attl Sl 100 TE 1 s

presured. Fur ther, 1he examl habe Wishlde Suidaidhe s @l i ed

shows that oveéer the sur%g%e of the fiber forned froma curved surface, as

ShOWP di agr ampmlgiieall Yroddurdd Gn 2BmolfeRiuiexamlighiitia ROlAATRIG aNMeik i S
easily

of PE by the radical. A possible secondary phenomenon
and effect are to inhibit break of PE/PP caused by a

10 radical chain through involvement of (polyoxyalkylene)-
poly(dimehtylsiloxane) attaching to the surface in
capturing the radical and formation of a chemical bond
to the surface of PE by capturing the radical produced.

In compilation of these descriptions, in the

15 example 1 to which the principle was applied, it is
concluded that reform of the surface of the fiber is
achieved by attaching of (polyoxyalkylene)-
poly(dimehtylsiloxane) to the surface of the fiber in
evenly thin film form. In the process, cleaning effect

20 of the surface of the fiber is expected by the acid and
the sclvent contained in the solution used for
hydrophilic treatment and also the action to enhance
physical adsorption of the polyalkylene oxide chain is
supposed. In addition to this, not lower possibility

25 of the chemical bond of the broken part of the PE

molecule to the polyalkylene oxide chain, according to

break of the PE molecule by the highly concentrated




achi eved. As described above, annular covering of a circunferential part
(a part of which section has the outer circunference of a closed ci-&UlKEN04
shape) with the polyner cover, allows preventing easy falling down 10 of
the part, of which surface has been reformsd by covering with the polyner,
fromthe elenent. In sone cases, the biaxial fiber, as showmn in Fig. 26B,
Is eccentric, has a core part (core nenber) |Ib exposed partially to the
outer wall face, and includes 15 both the surface made fromthe superficial
| ayer (the sheath nenber) and the surface made fromthe core part. Al so
in such case, asudf arg hefadr, mits eaesmedaccording to the above descri bed
present invention allows inparting hydrophilicity to both the surfaces of

the 20 exposed par Fustthefo ddee ei@mPlend + H® éﬂﬁé%/"f idiePringiple | was
addition, in the case where a surfactant having hyd_rotphi Y €¥)erfor mance is
sinply appl i e@P@ideddr ishPwSHadMawIoves t5ha SWhGshies ¢ l}froﬁ)‘;? % can be
yi el ded. However, when mldly washing is d’one usin @aﬁfﬁre vva%er 1ihe
surfactant | mredisCelyF W &5 4RE] r‘?&éﬂcé?r %’ cﬁﬁ-éosng "a Pttty
s e he Bt U R s o WS TSR BABLER2 o0, 2
Pp TLPhes oA SR AT AP ey | S T Lhe
circumferential part (a part of which section has the
outer circumference of a closed circular shape) with
the polymer cover, allows preventing easy falling down
10 of the part, of which surface has been reformed by
covering with the polymer, from the element.
In some cases, the biaxial fiber, as shown in Fig.
26B, is eccentric, has a core part (core member) lb
exposed partially to the outer wall face, and includes
15 both the surface made from the superficial layer (the
sheath member) and the surface made from the core part.
Also in such case, surface reform treatment according
to the above described present invention allows
imparting hydrophilicity to both the surfaces of the
20 exposed part of the core part and the superficial
layer. In addition, in the case where a surfactant
having hydrophilic performance is simply applied and
dried, partial initial hydrophilic property can be
yvielded. However, when mildly washing is done using

25 pure water, the surfactant immediately dissolves in

water to dissolve out finally resulting in loss of

hydrophilicity.




Specifically, as the PP fibrous body, a fiber block, having a 2 denier
fiber diameter, formed in a cubic shape of 2 cmx 2 cmx 3 cm First,JUNI804
hydr ophi lic treatment solution of the 10 foll owi ng two conpositions were
prepared Table 2 Conposition of hydrophiti& tteatnment sol ution

Conmponent Conposi tion (w% (Pol yoxyal kyl ene)- 0.1 pol y(di nehtyl sil oxane)
Sul furic acid0.0125 |sopropyl al cohol 99.8875 Table 3 Conposition of
hydrophilic treatnment sol ution Conponent Conposition (W%

(Pol yoxyal kyl ene) meht vy SI|O an ulfuch acj d0. 0125 | sopr opyl
al cohol 40.0 Pure magﬁgﬁgﬁé%?%i qﬁ nggl RSB ¥¥Fposi ti on

(the exanple 3 tg] j,ch the prlnC|pIe was applled) Is made to the above
described coM¥dsitS%n by adding predeterm ned quantities of isopropyl

I hol d ' 5 | | I d d
al ool and pur e Al ot Wodarlf 18T AR LG S ML 16 ARL G0

of surface hydrophilicity treatment as above described
5 to the PP fibrous body will be described below.
Specifically, as the PP fibrous body, a fiber block,
having a 2 denier fiber diameter, formed in a cubic
shape of 2 cm x 2 cm x 3 cm.
First, the hydrophilic treatment solution of the

10 following two compositions were prepared.

Table 2

Composition of hydrophilic treatment soluticon

Component Composition (wt%)

(Polvoxyalkylene ) - 0.1

poly(dimehtylsiloxane)

Sulfuric acid 0.0125

Isopropyl alcohol g99.8875
Table 3

Composition of hydrophilic treatment solution

Component Composition (wt%)
(Polyoxyalkylene)- 0.1
poly(dimehtylsiloxane)

Sulfuric acid 0.0125
Isopropyl alcohol 4.0

Pure water 59.8875




pol y(di nehtyl sil oxane) contained are those four tinmes diluted. Follow ng
the step of hydrophilic treatnent nethod of the PP-PE fibrous absorbedUN 2004
expl ai ned using Figs. 27A 10 to 27F and Figs. 28A to 28F, the PP fibrous
body (the exanmple 2 to which the principl @ovas applied) treated wth the
solution of the first conposition (Table 2), in which isopropyl alcohol is
used as the main solvent, water, and the PP fibrous body (the exanple 3 to
which 15 the principle was applied) treated with the solution of the
second conposition-to be used as a mxing solvent of isopropyl alcohol.
(Ref erence exanpl e The Heed?R fddwmmst hody Ut examblas3 dusighieh tbhehe 20
reference exanple 2. Simlar to the exanple 1 to which the principle was
appl i ed, the pmiffadelsf warke FE@Xiatbus e o thee ahaierErRe Befpl e 2,
untreated, having water repellency was reformed to the surface show ng
hydr ophi | i ci t Fomposs 6@ bys adtbingp BYMRREHRRA Fuahe Eefp?e 2 to which
the principle was applied and the PP fibrous bod th:_ t he exarrpu% 3to
whi ch the pri AGQR%RESs Sl anhPure W?dﬁﬁ -higy orde o g%%e to
eval uate a degree of hydrophilicit eous ink (6%/: 16 dyn/ cm of 7 g
was put i°n a %@IIIEI Sdiﬁsﬁ“é{'ﬁ%l Kol h%ﬂ%u I?Da%ox&fallq{rﬁ(l Ui d, "the PP fibrous
body of the exampl @, 2 Lo WL CfL{ it PEGELR] Sed e ARRLL cFbut NesRES 1 br ous
body of the eﬁgﬁ(e’d]ﬁ“?’b’c bflc En—?ep & "
diluted.
Following the step of hydrophilic treatment method
of the PP-PE fibrous absorber explained using Figs. 27A
10 to 27F and Figs. 28A to 28F, the PP fibrous body (the
example 2 to which the principle was applied) treated
with the solution of the first composition (Table 23,
in which isopropyl alcohol is used as the main solvent,
water, and the PP fibrous body (the example 3 to which
15 the principle was applied) treated with the solution of
the second composition to be used as a mixing solvent
of isopropyl alcochol.
(Reference example 2)
The PP fibrous body untreated was assigned to the
20 reference example 2.
Similar to the example 1 to which the principle
was applied, the surface of the PP fibrous body, of the
reference example 2, untreated, having watexr repellency
was reformed to the surface showing hydrophilicity as

25 well as the PP fibrous body of the example 2 to which

the principle was applied and the PP fibrous body of

the example 3 to which the principle was applied. For




the principle was applied, and the untreated PP fibrous body of the
reference exanple 2 were put mldly. The untreated PP fibrous body Qﬁdmmqmg
reference exanple 2 showed the status of floating on aqueous ink. 10 In
the PP fibrous body of the exanple 2 to-which the principle was applied and
the PP fibrous body of the exanple 3 to which the principle was applied,

I nk was absorbed up froma bottom face of the fibrous body. However, if
the PP fibrous body of the exanple 2 to 15 which the principle was applied
is conpared with the PP fibrous body of the exanple 3 to which the

princi ple washapphirpdset te ewviadeattediaf Begeeee ofadhyidowphiiliaiky, quantity
of aqueous ink absorbed up and the PP fibrous body of the exanple 2 to

whi ch the priagupbeswdak2@ yapéi danadbsovbed p & Waswidite Wolaufe®F1ink in
the Petri dish. However, in the PP fibrous body of the example 3 to which
the principl ediab apdl oad thebsurfacen gt iy disivgdi Mpa &f LIPENHES pet r |

di sh. Between the PP fibrous body of the exanple 2 to 25 which the
princi pl e wasbagpl eéd thed SERErRe & 1o ¥ 158y e PR 3 to which

&8
the principle was applied, - 4 JUN 2004 - 9 he total, g tity of
(bl voxyBl byl SRELLcHel o B EE S W dve S s iR ng
t hose surfaces, there i.,s_not a subst.antial pr.om nent | f his may
be the resul t *6F BFFEEIE 8% Y h& Gedt te uonu'”(ﬁaralddeen gif(r;@nﬁ%?&f%e

polyners the%%%Qy%% %%é”%%fé?@ﬂee example 2 were put mildly.

The untreated PP fibrous body of the reference
example 2 showed the status of floating on aqueous ink.
10 Iin the PP fibrous body of the example 2 to which the
principle was applied and the PP fibrous body of the
example 3 to which the principle was applied, ink was
absorbed up from a bottom face of the fibrous body.
However, if the PP fibrous body of the example 2 to
15 which the principle was applied is compared with the PP
fibrous body of the example 3 to which the principle
was applied, the evident difference was found in the
guantity of aqueous ink absorbed up and the PP fibrous
body of the example 2 to which the principle was
20 applied absorbed up the whole volume of ink in the
Petri dish. However, in the PP fibrous body of the
example 3 to which the principle was applied, about a
half volume of ink left in the Petri dish.
Between the PP fibrous body of the example 2 to

25 which the principle was applied and the PP fibrous body

of the example 3 to which the principle was applied,




For exanple, in the PP fibrous body of the exanple 2, to which the
principle was applied, the polymer covering the surface is alnmost -4 JUN 2004
oriented, but partially 10 attaches in the situation in which the
orientation contains an irregularity. en92he other hand, in the PP

fibrous body of the exanple 3 to which the principle was applied, the

above described irregular orientation has been distinctly reduced. 15 In
the hydrophilic treatnent using (polyoxyal kyl ene)-pol y(di nehtyl sil oxane),

it is wunderstood that water is added to the solvent as well as isopropyl

al cohol al | owshacterpli gHPRGLIEBVEE ﬁPPHYSXYGéﬁgéeRﬁd"regularIy arranged

orientation. The 20 treatnent |iquid bpsglt n% ds tg wet the surface
BP& fi81 *§h

t her eof evenl POARHALREGEEYLES B)alBsf8I * dPREY EontR Red "R | east

about 20% Even if the_content of i ,sopr | a . . t he
content of 40@??§8p?85§?°§§co%8?r8f1?h§°§ﬁ§v§u %2%%%6§gaé%§ﬁ%%%g§: to 25

hi ch the prigeLLe ues abhbledn COR! LG L8RIRS! B ok cnidher words, in

the steps to y solvent, isopropyl alcohol is |ost by

faster vglatiLLgablansad Jfdnd orokalhicaRlicod e golighiers 4 JUN 2004 -

93 - of isopropy rther decreases. In consideration of this,
even if the cofLplbiQbs SIPRPRY cov@lircohol smaller than the content of 40%

i sopropyl al cohol, covering is possible. Besides, in view of 5 industrial
safety, the contenkqef eks@pienylirmht@h@p ifSbrous body of the example
| 2, to which the principle was applied, the polymer
covering the surface is almost oriented, but partially

10 attaches in the situation in which the orientation
contains an irregularity. ©On the other hand, in the FP
fibrous body of the example 3 to which the principle
was applied, the above described irregular orientation
has been distinctly reduced.

15 In the hydrophilic treatment using
(polyoxyalkylene)—poly(dimehtylsiloxane), it is
understood that water is added to the solvent as well
as isopropyl alcohol allows accomplishing cover with a
dense and regularly arranged orientation. The

20 treatment liquid itself needs to wet the surface
thereof evenly and thus, isopropyl alcohol should be
contained at least about 20%. Even if the content of
isopropyl alcohol smaller than the content of 40%
isopropyl alcohol cf the above described example 3, to

25 which the principle was applied, covering is possible.
In other words, in the steps to evaporate and dry the

solvent, isopropyl alcohol is lost by faster

volatilization and during volatilization, the content




preferably | ess than 40% Furthernore, it is natural that the above

descri bed concept of the art in the above described reform nethod and
reformed surface and el enent 10 according to the present invention TéJUNZ%4
applicable to all porous bodies other thag fibers as the negative
pressure creating nenber. The negative pressure creating nmenber adapted to
hydrophilicity evenly by the nmethod disclosed in the 15 section as

descri bed above (O her Enbodi nents), concerning reabsorption of ink after
removal of ink (liquid) inpregnated in the negative pressure creating
menber as deseofi hedpirnpyieaSechiodn fofr thegbBerreasies - Sdinved by t he

I nvention, yields the effect, by which 20 the quantity of ink held by the
negati ve pressoneiderestiongofetbds.afven Adakder pondents ofl dsoPTaRyal , in
other words the initial negative pressure can be recovered regardl ess of

renoved anountlebhahdsmadern than thegGondess of AW 1S9PE9P¥Me ot her hand,

In the enbodi nent in which an |iquid containing.chanber is detqghably
install ed in @aiRehRegatPYETNGs i #O5Sd& eng F@%ﬂ SeottaiviiSiy 2 4 JUN 2004

- 94 chanber, concerni.n hol di,ng anmount ,of Jdi.quid in-th negat. ve
pressur e cr eatPRYSAEBr -%E%ﬁtté’i'nitﬁ% é:l?ei‘#ﬁ" 94 1%361%)85’%9 aﬁ'ﬁé’ eOlquuJ“lsd
cont ai ni ng chanber ere are..,vari,ods cases such as the case where |liquid
is held up 5 P5e3958§ﬁ igﬁsg?gﬁﬁﬁiéﬁ#ﬁint pi pe being a joint part to

Furthermore, it is natural that the above
described concept of the art in the above described
reform method and reformed surface and element

10 according to the present invention is applicable to all
porous bodies other than fibers as the negative
pressure creating member.

The negative pressure creating member adapted to
hydrophilicity evenly by the method disclosed in the

15 section as described above (0Other Embodiments),
concerning reabsorption of ink after removal of ink
(liquid) impregnated in the negative pressure creating
member as described in the Section of Problem to be
Solved by the Invention, yields the effect, by which

20 the quantity of ink held by the negative pressure
creating member after reabsorption is almost equal, in
other words the initial negative pressure can be
recovered regardless of removed amount of and
repetition frequencies of ink.

25 On the other hand, in the embodiment in which an

liquid containing chamber is detachably installed in

the negative pressure creating member-containing




ink leading orifice, the case where liquid is consunmed up to the position
around an ink supply opening, or the case where there is noink to qﬁmﬁgyﬁ4

(supply). According to application of the above described 10 inventio
hydrophilic treatnment of the negative prassure creating nmenber in the
negati ve pressure creating nmenber-containing chanber by any one of

nmet hods di scl osed in the above described (O her Enbodi nents) section,
after replacing the liquid 15 containing chanber, the negative pressure in
the ink supply opening of the negative pressure creating

menber - cont ai phagbelranmoenceaming & Wwlsling ereved: ©of ltilgiidhiim dthe evel
(the negative pressure and quantity) regardless of frequencies of

repl acement amega tiewaipress20reyea triyng Mmenbgy ~¢ant aimd nge gliamRepreBsur e
creating nmenber-containing chanber before replacenent. Here, in

consi der at i on rePLesindalthey drigpHid icontiaddrimsh ChapbSdt di iy i 3% present

I nvention, in a treating part, there is the remained quantity of liquid in
the 25 negati VETHREs GRS SR Sehseanst Wrree&’éﬂ"glﬁgﬂts i%“lc{ heP
Bround 1 flo | ot e RaOaaPEH ¢ Jo RN Es Py & Tl t kol o
oaroon oo EPSE R LA T, AR A G Tonpamed
hydrophi lic tfeal it My e Adaptfthd 0o dd YoddE, RPdn P! &b thaui d is
consuned to thé’part ﬁ%ggﬁjlqu|%B%s added
case where there is no ink to consume (supply).
According to application of the above described
10 invention, by hydrophilic treatment of the negative
pressure créating member in the negative pressure
creating member-containing chamber by any one of
methods disclosed in the above described (Other
Embodiments) section, after replacing the liquid
15 containing chamber, the negative pressure in the ink
supply opening of the negative pressure creating
member-containing chamber can be always recovered to
the initial level (the negative pressure and quantity)
regardless of frequencies of replacement and a remained
20 gquantity of liquid in the negative pressure creating
member-containing chamber before replacement. Here, in
consideration of partial hydrophilic treatment
according to the present invention, in a treating part,
there is the remained gquantity of liquid in the
25 negative pressure creating member before replacement in

the position around the treating part (for example, the

case where liquid around the joint pipe has been only




to. (First enbodinent) Fig. 1 is the diagranmatic sectional view of the

| i quid containing container according to the first 10 enbodi nent of tmaLmU
present invention. The ink tank having the shape shown in Fig. 1, in

the PP fibrous body (entangl ed body of -pdSpropylene fibers (hereafter,
the PP fibrous body indicated by shadowing in the figure)) 2 as the 15
negati ve pressure creating nenber for the ink jet head to do recording by
ejecting liquid is arranged in an entire inside thereof and is used for
containing liquid, to supply to the ink jet head, held by the PP fibrous
body 2. On a ropsamedof, ahcak %élegﬁi:lz@ a-‘tlﬁﬁfssp*@ EXFHANT dBRPRRT ori fice
3isinstalled. As the PP fibrous_ bod t hose, in which the surface of
the PP fiber ERCHAQ b@ MEF P& 1R qafeélllfiﬁllﬁéét ddre jabargd.

Hydrophilic treatnment js not restr ted to enfire of . t PP. fi ber
simlar to 259eRET3Rese ety eaﬁ@ﬂYﬁnﬁP ﬁhﬁ%IQ%g Qé; Tié
C|rcunferent|al part qf the orifjce 4 to p t,he head. - 4 JUN
2004 - 96 For* eﬁ% baeccacdracﬁ?gdto tC#OD j:lpI?loemsreLn e per%t Rt , using ink
havi ng t he foH h r t4 fl ow

! %nukl'ag S G 8lmed é&get?fé ‘@% segﬁ{e%‘ai ; flegy &é‘é’

resi stance of Wer e neasured ur ement

(First embodiment)

Fig. 1 is the diagrammatic sectional view of the
liguid containing container according to the first

10 embodiment of the present invention.

The ink tank having the shape shown in Fig. 1, in
which the PP fibrous body {(entangled body of
polypropylene fibers (hereafter, the PP fibrous body
indicated by shadowing in the figure}) 2 as the

15 negative pressure creating member for the ink jet head
to do recording by ejecting liquid is arranged in an
entire inside thereof and is used for containing
liquid, to supply to the ink jet head, held by the PP
fibrous body 2. On a top end of a tank case, an

20 atmosphere communication orifice 3 is installed. As
the PP fibrous body 2, those, in which the surface of
the PP fiber entangled has been hydrophilically
treated, is used. Hydrophilic treatment is not
restricted to entire part of the PP fiber similar to

25 the present example, but alsoc may be only to the

circumferential part of the orifice 4 to supply ink to

the head.




C. |I. FB (food black) Il 5.0 parts dycerin 5.0 parts Ethylene glycol 5.0
parts Urea 5.0 parts 10 I PA (isopropyl alcohol) 5.0 parts 1on exc aq&pmm
water 75.0 parts Ink with the above descri bed physical propertles use

of the surface tension of 44 (dyne/cn) andp viscosity 2.2 (cP). Conmponents
of ink are not 15 restricted to conponents consisting of the above

descri bed physical properties. For inpregnating degree and fl ow resistance
of ink, measurenent was carried out for case with hydrophilic treatnent
(the present invention) and case 20 without hydrophilic treatnment (a
conventi onal exanpFey. theoinknkankpregpatiing degtbe, prekenwds dropped on the
surface of the fibrous body to observe natural inpregnation or not. Flow
resistance wasmbedsueod, bysiabsenki hgviinlg themtalbevism ehysdCalhe |iquid
25 containing container in an absorbing volune of 3.0 (g/mn) usi

nmanomet er conHE@P@Gtﬂesan1@@§@Qﬁﬁﬁgngp%99reﬁ @n§Uﬁ19H05951§?anF§bF§g4 shows
the result of the above described neasurenent. Table 4 Ink inpregnatingFl ow
resi stance dedpBeppirAgpasured.

5 (Ink used for measurement)
C. I. FB (food black) II 5.0 parts
Glycerin 5.0 parts
Ethylene glycol 5.0 parts
Urea 5.0 parts
10 IPA (isopropyl alcochol) 5.0 parts
Ion exchanged water 75.0 parts

Ink with the above described physical properties
used was of the surface tension of 44 (dyne/cm) and
viscosity 2.2 (cP). Components of ink are not

15 restricted to components consisting of the above
described physical properties.

For impregnating degree and flow resistance of
ink, measurement was carried out for case with
hydrophilic treatment (the present invention) and case

20 without hydrophilic treatment (a conventional example).
For ink impregnating degree, ink was dropped on the
surface of the fibrous body to observe natural
impregnation or not. Flow resistance was measured by
absorbing ink from a bottom end of the liguid

25 containing container in an absorbing volume of 3.0

(g/min) using a manometer connected to an absorbing

part.




W t hout hydrophilicNever inpregnated30 treatnment Wth

hydr ophi I'i cl nst ant aneousl y15 treat nenti npregnated As known fromthe_ rgmphg
of the above described neasurenment, wettability to ink with a high s
tension is increased by hydrophilic treat@&®nt and hence, a process and
facilities to inject ink in the absorber in the ink tank can be
sinplified. In addition, wetting status of ink can be nmade even. Further,
the ink flow resistance in supplying ink to the ink jet head can be
decreased and thus, easy devel opnent can be made easy to a printer
requiring a high Tebher 4t shewgpkhef sesulhi gf §B§e6bEVPnFPﬁ&rth§bcond
enbodi nent) Figs. 2A and 2B show the diagranmatic sectional views of the

| i qui d cont ai neaguremeatner according to the second enbodi ment of the
present invention. In this figure, ink itself and ink held by the fibrous
body are expressed with a dotted transverse line and the fibrous body
itself is expressed wwth a dot. The ig§¥%an 11 with the shape shown in

Figs. 2A - 4 JUN 2004 - 98 and 2B co he negative pressure creating
menber - cont ai ping.chanber. .12 and the— .

—rk—eontatrrg—chprber—33—Fhe—
negative presjsure creating nenber - cqriirdd nimpgredhatiiarber | HRovorpristEanggse
havi ng the ink supply degree (mm Ag

Without hydrophilic Never impregnated 30

treatment

Wwith hydrophilic Instantaneously 15

treatment impregnated

As known from the result of the above described
measurement, wettability to ink with a high surface
tension is increased by hydrophilic treatment and
hence, a process and facilities to inject ink in the
absorber in the ink tank can be simplified. 1In
addition, wetting status of ink can be made even.
Further, the ink flow resistance in supplying ink to
the ink jet head can be decreased and thus, easy
development can be made easy to a printer requiring a
high flow rate supply for a high speed printing.

{Second embodiment)

Figs. 2A and 2B show the diagrammatic sectional
views of the liquid containing container according to
the second embodiment of the present invention. In
this figure, ink itself and ink held by the fibrous
body are expressed with a dotted transverse line and
the fibrous body itself is expressed with a dot.

The ink tank 11 with the shape shown in Figs. 2A




opening 14 to supply ink (containing such liquid as the treatnment |iquid)
to outside such as the ink jet head, which perforns recording by ejecyliNngy
liquid fromthe ejecting orifice, and the PP fibrous body 15 as the 10
negative pressure creating nenber housed igg the case. The case,
furthernore, conprises the PP fibrous body 15 housed in internal part and
t he at nosphere communication orifice 16 to communicate with atnosphere.
The ink supply opening 14 may be that 15 previously opened and that first
closed with a seal 20 and opened for use by renpbving the seal 20. On the
ot her hand, thad 2B conpaiizienghehadyatil® prigssariecledediing cont ai ned
inside, conprises the ink leading orifice 17, around the bottom face, to

| ead 20 |i quinembert-eemzgatinge givasdbay d 2ceaet ithe debaendéitding ng chanber
12. On the face of the negative pressure creating nenber-containing
chanber 12 sicha@mderal@artiti oning wall 18 between both chanbers 12 and

13, in which the ink leading-in orifice 17 is 25 opened, an atnosphere
| eadi ng-i n groove ﬂ@q(9%9%%%%%3PRﬁﬁﬁHﬁ%ﬁﬁﬁ?Q£&ﬂﬂmﬁ%99ﬁﬁi9QQﬁﬁfq%§§n

extends froma_ predeterm ned hei ght of thevpartitioni wall,.18 to the - 4

JUN 2004 % 9 §hanbar |1€ad%%‘§’-ro‘lﬁe%ﬁ 58 PRV T 1P FEHRINCti on of the
b o s LSRG PN e SRR 2 B 20
liquidin theé?%é%&%ﬁ%“ﬁiquid) to outside such as the ink jet head,
which performs recording by ejecting liquid from the
ejecting orifice, and the PP fibrous body 15 as the
10 negative pressure creating member housed in the case.
The case, furthermore, comprises the PP fibrous body 15
housed in internal part and the atmosphere
communication orifice 16 to communicate with
atmosphere. The ink supply opening 14 may be that
15 previously opened and that first closed with a seal 20
and opened for use by removing the seal 20.
On the other hand, the ink containing chamber 13,
in which ink is contained inside, comprises the ink
leading orifice 17, around the bottom face, to lead
20 liquid to the negative pressure creating
member-containing chamber 12. On the face of the
negative pressure creating member-containing chamber 12
side of a partitioning wall 18 between both chambers 12
and 13, in which the ink leading-in orifice 17 is

25 opened, an atmosphere leading-in groove 19 to enhance

gas-liquid exchange described later extends from a

predetermined height of the partitioning wall 18 to the




body 15 of the negative pressure creating nenber-containing chanber 12

| owers. In addition, when consunption of ink fromthe ink supply opehitl2004
14 increases, agas is led to the ink containing chanber 10 13. Then, the
surface level of liquid in the PP fibreu®dedy 15 keeps al nost constant
hei ght at the top end of the atnosphere | eading-in groove 19. Air enters
the ink containing chanber 13 fromthe atnobsphere comunication orifice 16
t hrough t he at nosphere 15 | eadi ng-in groove 19 and the ink | eadi ng-out
orifice 17 and then, ink noves fromthe ink containing chanber 13 to the
PP fibrous bodykl3eefdinge ondg®rilfdqsr ds'sure creating nember-cont ai ni ng
chanber 12. Therefore, when ink is consumed fromthe ink jet head, ink is
filled in 20 the PHeriewidds Bé@y HMAdsy Aihgheo addRsiR%%n and the PP
fibrous body 15 keeps the liquid surface level resulting in the al nost
constant negatPPdipBedsucdosy® hogll e Sxpiainsd« nd T did9®t Head is
beconme stable. In_the ink tank .conprisin H@g ahqve described 25
constitution, 8fe2Bp 5N dSKydFy %Hﬂ?%i Yhat of i &P =Ur f ace of

fib | ed h hyd '|IQP|| . d. (ﬂﬂf '

h:asets4e bﬁngQ%EDQ%%bgﬁsgégﬁyﬁ%%ﬁ%ﬁ#to(% Hh%ﬁ%kgﬁl?i%%%us;ﬁﬁgkéﬁgazﬂgnt
g o L opS opey on b

part_(area 29 Jdnopid @l lnoddi e At Al ooty (h shadowi ng i

Fig. 3) of th rous contacting with the atnosphere | eading-in

groove 19 andphRd] 2cHta i#i67y IR a2 tihaiaea (Bf etidiltion, when

consumption of ink from the ink supply opening 14
increases, a gas is led to the ink containing chamber

10 13. Then, the surface level of liquid in the PP
fibrous body 15 keeps almost constant height at the top
end of the atmosphere leading-in groove 19. Air enters
the ink containing chamber 13 from the atmosphere
communication orifice 16 through the atmosphere

15 leading-in groove 19 and the ink leading-out orifice 17
and then, ink moves from the ink containing chamber 13
t+o the PP fibrous body 15 of the negative pressure
creating member-containing chamber 12. Therefore, when
ink is consumed from the ink jet head, ink is filled in

20 the PP fibrous body 15 according to consumption and the
PP fibrous body 15 keeps the liquid surface level
resulting in the almost constant negative pressure and
thus, ink supply of the ink jet head is become stable.

In the ink tank comprising the above described
25 constitution, the PP fibrous body 15 used is that of

which surface of fibers entangled has been

hydrophilically treated. Hydrophilic treatment has




hydrophilically treated and indicated with shadowng in Fig. 4 fromthis
contact part to the ink supply opening 14. According to the exanple-pUUN2m4
enbodi ment shown in 10 Fig. 3, in order to hold ink stably by the part
correspondi ng to the atnosphere | eadi ng=ijggroove 19 of the PP fibrous
body 15 and adj acent area thereof, before reaching the status of
gas-liquid exchange, it can be prevented operation of gas-liquid exchange
by a 15 careless air pass. Besides, ink consunption is stopped in
gas-liquid exchange status, the part corresponding to the atnosphere

| eadi ng-in grpeve iPpafiedheocPR11f iheolPP Hdiyols dodyadiracerte arazt t her eof
are filled with ink to close rapidly the atnosphere |eading-in 20 groove
19. Furt her nok areac @odhydrophéibodildanttreiedaed emdriigdicptesh Wwifd basi s of
hydrophilic treatnment of area from the part corresponding to the

at nospher e | eatiadgwiimg gmodig -1 Jofoft HbePPF ifiba@stshSfPY15 %and adj acent
area 25 thereof to the part corresponding to _the ink supply opening. 14, in
addi tion to tkendkicddngoiitie tieh GdMASRheTSs lleiaél.m:‘;{‘]irhlgq‘??‘f%el%éb‘g‘?i ve
pressure creating - 4 JUN 2004 - 101 nenber-containi chanber 12 can be
stably afd ceddioreatsaresethergathen fbs FHdy (GF&ERH :%‘ 14 to the ink jet

e et el 2Rk LR TS A e,
the printer Fig. 4) from this contact part to the ink supply
opening 14.
According to the example of embodiment shown in
i0 Fig. 3, in order to hold ink stably by the part
corresponding to the atmosphere leading-in groove 19 of
the PP fibrous body 15 and adjacent area thereof,
before reaching the status of gas-liguid exchange, it
can be prevented operation of gas-liquid exchange by a
15 careless air pass. Besides, ink consumption is stopped
in gas-liquid exchange status, the part corresponding
to the atmosphere leading-in groove 19 of the PP
fibrous body 15 and adjacent area thereof are filled
with ink to close rapidly the atmosphere leading-in
20 groove 19.
Furthermore according to embodiment shown in Fig.
4, on the basis of hydrophilic treatment of area from
the part corresponding to the atmosphere leading-in
groove 19 of the PP fibrous body 15 and adjacent area

25 thereof to the part corresponding to the ink supply

opening 14, in addition to the effect of the embodiment

of Fig. 3, ink in the negative pressure creating




requiring a high flowrate supply for a high speed printing becones easy.
I n enbodi rents shown in Fig. 3 and Fig. 4, the height of the area-4 JUN 200
hydrophilically treated and 10 contacting to the atnosphere | eading-in
groove 19 is not restricted to the posit8h illustrated and may be
assigned to the height optimal to carry out a stable gas-liquid exchange
action. Particularly, in the case where active ink drawing to the absorber
is taken into 15 account, in the degree not disturbing the air pass in

-liquid exch th to_be hydraphilically treated i f er abl
Pocat ed ar oundPHER GBI DS HE= T osphei® Badi TR, Hidove. (Third
nbodi ment) 20 Fig. 5 is {he fi W ink et h tridge,
ohi ch 15 the ekl et 2 Sedelfd Hodfing P nhd GEmoat et

of the present, ) nuentign gk iothsaseary | BBndgoLhe 25
s STy

present enbodi nent’, as shown I n , conprises ni t

160, a hol der D,k NEGAS | MEs 1 PEHRHIT £ AP BF 09 ﬁn@r@?rtﬁ@iin]l()?etand an
ink tank -4 JUN 2004 - 102 wunit 200. The negative pressure regul ating

chamber gunit R isedicad 4y thehotdas, 10, ansbrtaveves derpd thentaggative
pressure regul ating chanber unit 100, the ink jet head unit 160 is fixed

through the hddafirithe £ NRpatf My s UhepiBg Ut et | h Lfrandissedni t 100
conpri ses
printing becomes easy.
In embodiments shown in Fig. 3 and Fig. 4, the
height of the area hydrophilically treated and

10 contacting to the atmosphere leading-in groove 19 is
not restricted to the position illustrated and may be
assigned to the height optimal to carry out a stable
gas-liquid exchange action. Particularly, in the case
where active ink drawing to the absorber is taken into

15 account, in the degree not disturbing the air pass in
gas-liquid exchange, the area to be hydrophilically
treated is preferably located around the top end of the
atmosphere leading-in groove.

{Third embodiment)

20 Fig. 5 is the figure showing the ink jet head
cartridge, which is the liquid containing container
according to the third embodiment of the present
invention.

The ink jet head cartridge according to the
25 present embodiment, as shown in Fig. 5, comprises an

ink jet head unit 160, a holder 150, a negative

pressure regulating chamber unit 100, and an ink tank




a negative pressure regul ating chanber container 110 on which top hzsuﬁg
opening part, a negative pressure regulating chanber lid 120 attach J 004
the top face of the negative pressure regul ating chanber container 110, 10
two absorbers 130 and 140, installed in-th@2negative pressure regulating
chanber container 110, for inpregnation to hold ink. The absorbers 130 and
140 is, in the status of use of the ink jet head cartridge 70, stacked to
make doubl e |layers for contacting 15 closely each other resulting in
filling in the negative pressure regulating chanber contai ner 110. A
capil lary foredtcridit-ed e RIHESHE RTINS KQF BRI HI®RRTF step i s
hi gher than the caplllary force createqnﬁﬁithe absorber 130 |ocated in the
T

hi gher step an@ithdd0 tife Hlgreddst Héie ety 3 1 HEPHRRE St ebShows a
hi gher ink hoIdlng‘Perfornance Towar d the |n t hea 160,. ink in
the negative PESSIE RIFHHT S 1e]rm—:’ ‘frélggﬂp(gq]'l et htoftigh an

i nk supply tube 165. The n|c he at sphere
communi cat i on &t ?\et,aéj ﬂ‘sﬂarst]uﬁrdjhjes t acrt c oseﬂ‘\) Wi t h the
absor ber 130 qn the %ﬂﬂ

filter é% oanﬁ%Q:‘%E%ﬁ%%%gﬁ%gq&%ggl ot ace t S&toun ary 113c

between t he %Pas ﬁéﬂé% 2 0dgu i@@ﬁtgedcmm@éld é&%irt@rtppo a@d of a

joint pipe 18 ni cating part in the attitude in use.

absorbers 130 andH4QF HHY | 52 JP0sEdBS8rDY a negative pressure

regulating chamber 1lid 120 attached to the top face of
the negative pressure regulating chamber container 110,
10 two absorbers 130 and 140, installed in the negative
pressure regulating chamber container 110, for
impregnation to hold ink. The abscrbers 130 and 140
is, in the status of use of the ink jet head cartridge
70, stacked to make double layers for contacting
15 closely each other resulting in filling in the negative
pressure regulating chamber container 110. A capillary
force created by the absorber 140 located in the lower
step is higher than the capillary force created by the
absorber 130 located in the higher step and thus, the
20 absorber 140 located in the lower step shows a higher
ink holding performance. Toward the ink jet head unit
160, ink in the negative pressure regulating chamber
unit 100 is supplied through an ink supply tube 165.
The absorber 130 communicates with the atmosphere
25 communication orifice 115 and the absorber 140 contacts

closely with the absorber 130 on the top face thereof

and also contacts closely with a filter 161 on the




entangling polyolefin resin (for exanple, the biaxial fiber in which PE is
formed on the superficial layer of PP). The absorbers 140 used is t-hafUN 2004
made by hydrophilic treatnment of fibers of the part (part 10 shadowed in
Fig. 5) fromaround the position of a hal £O3of the openi ng of the joint
pi pe 180 to the supply opening 131. By locating the boundary 113c between
the absorbers 130 and 140 in the top part, preferably 15 around the top
end of a joint pipe 180 simlar to the present enbodi nent, of the joint
pipe 180 in the attitude in use, in gas-liquid exchange action nentioned
later, the | nP&HtARe feaBdILTSAE and® RRUNGATY Hel 3hRF B 181 and 140 in
gas-liquid exchange actiaon 20 can Ee_assigned to the boundary 113c. As the
result, the @éﬂréer%dtqrb/@rﬁjr e TP HEh RIS tthah R | i zed

in ink supplying action. |In additi b maki ng strength of_ the, capillary
force of the SB%hiter TG GRS VY H GHET GHINTIRACHI 19y Tor ce of
the 25 absorb%ye;%.tjﬂﬁ Epergqﬁgamhere I nk exists in both the absorbers
130 and 140, afﬁer ink N the upper absorber 130 is consuned, ink in the

bot t om aksor ber 14%@%&%@%&%@%& -1 44 oSt o FUTEDRL b 0 the

case where gas-1liqui I nterface changes according to the environnental

change, after dhitadigiti Qrbet s it Oraith ar e adaush & hecrRowndae ¥ail 13¢
bet ween the absorbers 130 and 140 are 5 filled, ink go to the absorber
130. fiber in which PE is formed on the superficial layer of
PP). The absorbers 140 used is that made by
hydrophilic treatment of fibers of the part (part
10 shadowed in Fig. 5) from around the position of a half
of the opening of the joint pipe 180 to the supply
opening 131.
By locating the boundary 113c between the
absorbers 130 and 140 in the top part, preferably
15 around the top end of a joint pipe 180 similar to the
present embodiment, of the joint pipe 180 in the
attitude in use, in gas-liquid exchange action
mentioned later, the interface between ink and gas in
the absorbers 130 and 140 in gas-liquid exchange action
20 can be assigned to the boundary 113c. As the result,
the static negative pressure in the head part can be
stabilized in ink supplying action. In addition, by
making strength of the capillary force of the absorber
140 relatively higher than the capillary force of the
25 absorber 130, in the case where ink exists in both the

absorbers 130 and 140, after ink in the upper absorber

130 is consumed, ink in the bottom absorber 140 can be




The ink tank unit 200 is adapted to have constitution renovable fromthe
hol der 150. The joint pipe 180 which is the connecting part installjegNomn
the surface of the ink tank unit 200 of the negative 10 pressure

regul ati ng chanber container 110 is connetbéd- to the joint orifice 230 of
the ink tank unit 200 by inserting in the inside thereof. Through the
connecting part of the joint pipe 180 and the joint orifice 230, the
negative pressure regul ating chanmber 15 unit 100 and the ink tank unit 200
are constituted to supply ink in the ink tank unit 200 to inside of the
negative pressonsumegul atfiurFhetantidr Wi Casso Whare s parduich the position
upper than the joint pipe 180 in the face of the ink tank unit 200 side of
the negative Joterdaas EhasWiRATTPHAHSC Ha BT AN Henber 170,

projected fromthe face thereof, for preve tiorhg1 r\rz%gl'eon i nstal |l ation of

the ink tank GRPROEN0 FEECT (ST s RERRERTY - 4h b HEFhi TV essur o

regul ating chanber lid 25 0, .t he at mospher.e. cqQmuuni I.on i fice 115 to

communi cat e iﬁgedé)c’c‘wéiaﬁéfgaﬁafeb& 33ils etﬁfeegq.ﬂsézfrl ng > c]ﬁgdnbaer}d gfo‘in aallﬁ%r 110

wi th external atmospher here. 4 J - 5 the absorber 130 housed
ARG ST s hae o

In the negati sure Teg I hg cont ai ner 110 and ext er nal
at mosphere) is formpd ang the,space, MY oy isddmddyna rib proj ected

fromthe face of the absorber 130 of 5 the negative pressure regul ating
chamber |id 1%Qmé¥¥¥d%ion removable from the holder 150. The joint
pipe 180 which is the connecting part installed on the
surface of the ink tank unit 200 of the negative
10 pressure regulating chamber container 110 is connected
to the joint orifice 230 of the ink tank unit 200 by
inserting in the inside therebf. Through the
connecting part of the joint pipe 180 and the joint
orifice 230, the negative pressure regulating chamber
15 unit 100 and the ink tank unit 200 are constituted to
supply ink in the ink tank unit 200 to inside of the
negative pressure regulating chamber unit 100. In the
part in the position upper than the joint pipe 180 in
the face of the ink tank unit 200 side of the negative
20 pressure regulating chamber unit 100, an ID member 170,
projected from the face thereof, for prevention of
wrong installation of the ink tank unit 200 is
installed integrally.
On the negative pressure regulating chamber lid

25 120, the atmosphere communication orifice 115 to

communicate inside the negative pressure regulating

chamber container 110 with external atmosphere (here,




buffer space 116 conposed of the area wthout ink (liquid) in the
absorber, are prepared around the atnosphere comunication orifice 115 i?
the negative pressure regulating chanber container 110. 10 In thejﬁﬁJﬂN 004
orifice 230, a valve nechanismis install@e8.-The val ve nmechani sm conpri ses
a first valve frame 260a, a second valve frane 260b, a valve body 261, a
valve lid 262, and an energi zi ng nenber 263. The val ve body 261 is
supported in the second valve 15 frane 260b slidably and energi zed toward
the first valve frame 260a side by the energizing nmenber 263. In the
status in whi dhe RESEHRT A3k P3Fess ifptthendwgadd ve PRESYS nt orifice
230, an edge part of the part of the first valve frame 260a side of the
val ve body 26Fespliadinge chaphey qantaingr J4Q e s by an

energi zing force of the energi zi ng, me r. 263 and enge,. air_ tightness

i nsi de the i n@TQFPHGHHY ﬁ%osrme%ai rH)ietr%]eed.SE’“IEI%?’j i rﬁcchpilpse 7S Dhserted

0 the inside pant 25 91 (e 4Ol 14 Ge 230 AN Al e boty 261 1

pressed by th fblng’plpe 0 nove i e first valve frame 260a

and thusg thr hnteh-}%ﬂw?&%bgﬂ@qffguﬁoﬁ'}'}?z%%mbéﬁgi‘m'me Slgle; face

of the second val ve -Trane I nSi e joint pipe 180 comruni cates

Wi th inside pafifefy di-d Niad HUmiHEda 200 trRC el NG dibdthishk ai .

tightness of the ink tank unit 200 is released to 5 supply ink in the ink

tank unit 200 (t1q guisd deirpftid@bsorber, are prepared around the
atmosphere communication orifice 115 in the negative
pressure regulating chamber container 110.

10 In the joint orifice 230, a valve mechanism is
installed. The valve mechanism comprises a first wvalve
frame 260a, a second valve frame 260b, a valve body
261, a wvalve 1lid 262, and an energizing member 263.

The valve body 261 is supported in the second valve

15 frame 260b slidably and energized toward the first
valve frame 260a side by the energizing member 263. In
the status in which the joint pipe 180 is not inserted
in the joint orifice 230, an edge part of the part of
the first valve frame 260a side of the valve body 261

20 is pressed to the first valve frame 260a by an
energizing force of the energizing member 263 and
hence, air tightness inside the ink tank unit 200 is
maintained.

The joint pipe 180 is inserted in the inside part

25 of the joint orifice 230 and the valve body 261 is
pressed by the joint pipe 180 to move it from the first

valve frame 260a and thus, through the opening formed




negative pressure regul ating chanber unit 100 through the joint orifice
230 and the joint pipe 180. In other words, by opening of the valquhqump
joint orifice 230, inside of the ink containing part of the ink tan

unit 200 in the closed status beconmes a-céffiuni cating status though only

t he above descri bed opening. The ink tank unit 200 conprises the ink
containing container 201 and the I D nenber 250. The ID nenber 250 1is for
prevention of wong installation in installation 15 of the ink tank unit

200 and the negative pressure regul ating chanber unit 100 n the | D nenber
250, the abo®® dd¢cSiskey Fagtof iR 9 i ! sérfalﬂ’f%e?oﬁd%y ”E@Jr‘ﬁﬁ t he

first valve franme 260a,, the yalvqggechanisn1 is constituted to rgggkate

flow of ink iR IS FHOLPHT 13 TR A VE Fe i S BEr Fof s
opening and ¢l osin ctions agi 1.1, j.Qi 4 ' 180 of the
negative presstfe "ng 3 n‘bn%!a@g'r u}pn%g\{ll%%'é &% tghfr%'oﬁ% ace, which
becones the negati.ve pres r | at.d sy i tel00. 4 dg, of the ID
menber 250, A trneecsgssgoefcsjl%ger tﬁ%i&ﬁ)}?q% e ID |sﬂ?oremad to prevent wong

nsertion, of g ik 40k inisle 200 TG ki MM £ NESAN W fi0En20L 1S a

hol l ow - "4 JU 107 contai ner having an al nost pol ygonal pier shape
and a negati v eSaliisr&d fatd N dulet 19 cHdibd NkunLONL GO NEMGoGPARt ai ner

201 is constituted fromthe case 10 and an internal bag 220. The case 210
and the 5 int ejaaljdage 220 S16 aEPtat tehdejsampvaide, 180. In other
words, by opening of the valve in the joint orifice
230, inside of the ink containing part of the ink tank
10 unit 200 in the closed status becomes a communicating
status though only the above described opening.
The ink tank unit 200 comprises the ink containing
container 201 and the ID member 250. The ID member 250
is for prevention of wrong installation in installation
15 of the ink tank unit 200 and the negative pressure
regulating chamber unit 100. In the ID member 250, the
above described first valve frame 260a is formed. By
using the first valve frame 260a, the valve mechanism
is constituted to regulate flow of ink in the joint
20 orifice 230. The valve mechanism performs opening and
closing actions by engaging with the joint pipe 180 of
the negative pressure regulating chamber unit 100. On
a front face, which becomes the negative pressure
regulating chamber unit 100 side, of the ID member 250,
25 a recessed part 252 for the ID is formed to prevent
wrong insertion of the ink tank unit 200.

The ink containing container 201 is a hollow




respectively. The internal bag 220 has flexibility and the internal bag
220 is deformabl e according to |l eading of ink contained in inside. 'T{]M

i nternal bag 220 has a pinch-off part (fused part) 221 and is suppor W
the 10 pinch-off part in the status of engagi Rg the internal bag 220 with
the case 210. In the part, around the pinch-off part 221, of the case 210,
the external atnosphere communicating orifice 222 is forned to all ow

| eadi ng at nosphere to the space between the internal 15 bag 220 and the
case 210 through the external atnosphere communicating orifice 222. The 1D
menber 250 i s ceonreeictesd Havigar erofakimstgeelygae amiieheshaperanad 8ag 220
of the ink containing container 201. The I D nenber 250 is connected by 20
fusion of the resdt it engPswie t¢redhkng fUnekipP20, Thevhi®h corresponds to
the ink leading part, for the internal bag 220, of the ink containing

cont ai ner 201 confiaining FeREPIIRN P ¥ dee ANTHetBEEd 0FOR Heh§ oFRFS orifice
230 in the I D nenber_ 250. According to this, 25 the s I peni ng part of
the ink contaidith@Erbr%i el 59 b et BIS %%%ﬁ‘e%locﬁ)og'b?e Tit | eak of

i nk f_ro_m t he _seal rt. of %f | D me er%gSO atpd_thn? iéﬂg( ; 4 JUN 2004 - 108
cont ai ni ny corﬁ%‘?‘?fé{)aa]zdiwré t3hi TR 0B 825 7 012 P e ink tank uni t
o0 e oL A D B AR 0
250a, formed i{hér§hternal bag 220 is deformable according to leading
of ink contained in inside. The internal bag 220 has a
pinch-off part (fused part) 221 and is supported by the
10 pinch-off part in the status of engaging the internal
bag 220 with the case 210. In the part, around the
pinch-off part 221, of the case 210, the external
atmosphere communicating orifice 222 is formed to allow
leading atmosphere to the space between the internal
15 bag 220 and the case 210 through the external
atmosphere communicating orifice 222.
The ID member 250 is connected to each of the case
210 and the internal bag 220 of the ink containing
container 201. The ID member 250 is connected by
20 fusion of the seal face 102 of the internal bag 220,
which corresponds to the ink leading part, for the
internal bag 220, of the ink containing container 201,
with a corresponding face of the part of the joint
orifice 230 in the ID member 250. According to this,
25 the supply opening part of the ink containing container

201 is completely sealed to prevent leak of ink from

the seal part of the ID member 250 and the ink




top part of the ID nenber 250, are at |east engaged, the ID nenber 250 is
al nost fixed to the ink containing container 201. Concerning the inf bet
head unit 160, recovery to 10 a normal status is becone possible by JUN 2004
ejecting ink forcedly fromthe ink ejecti®8 orifice thereof by closing
the ink ejecting orifice wwth a cap 5020 and absorbing ink from absorbi ng
means 5010 in a closed status of the ink ejecting orifice wwth the cap. 15
As a nodified exanple of the third enbodi nent described for Fig. 5, as

shown in Fig. 6, hydrophilic treatpent. ste . be obJiguely put fromthe
position ar oGRGCEHRING EP“ttf?em@d'erﬁrBﬁ'g 0} EF‘%@‘%% %%&erpgo si de

of the negati pr.essuyre. requl.atj chanber 20 container 110 to an angl ed

corner of the%ﬁﬁtﬁg%igﬁﬁg lﬁ}? Hegative pressure regul ati ng chamnber

container 110 in %}g&%ﬁ%%ec%%org%f qg\%niéggsel%&a%}é)ﬁ%% fch ’Tr?éfnb xt, on

the basis of the e novement bet ween e ink

tank unit 200 d qg%?- e ' hﬁgp ' 00
will be explgﬁﬁédE@Erbéﬁlgé S Sﬁﬁ’?ﬁﬁéfgﬁgﬁﬁ qﬁ#@%#?ﬁgpin ?%ﬂﬁnﬁ%?% 200

is - 4 JYN 2004 +nt0%asePIRL! fhd G I8 AEGRIHY @ U LS HEd L UH ]
chanmber unit 100, as shown in Fig. 9B, ink in the ink containing

contai ner 201 RV esrito JMNiHEe 10 nidibe NS, \LarPrAS St efidafedg chanber
unit 100 until pressures of inside of the negative pressure regul ating
the ID member 250 is almost fixed to the ink containing
container 201.
Concerning the ink jet head unit 160, recovery to

10 a normal status is become possible by ejecting ink
forcedly from the ink ejecting orifice thereof by
closing the ink ejecting orifice with a cap 5020 and
absorbing ink from absorbing means 5010 in a closed
status of the ink ejecting orifice with the cap.

15 As a modified example of the third embodiment
described for Fig. 5, as shown in Fig. 6, hydrophilic
treatment step may be obliquely put from the position
around a half of the opening of the joint pipe 180 in
one side of the negative pressure regulating chamber

20 container 110 to an angled corner of the bottom face of
the negative pressure regulating chamber container 110
in which the supply opening 131 has been formed.

Next, on the basis of the embodiment of Fig. 6,
movement of ink between the ink tank unit 200 and the

25 negative pressure regulating chamber unit 100 wilil be

explained below.

As shown in Fig. 9A, when the ink tank unit 200 is




chanber unit 100 and inside of the ink containing container 201 becone
equal (this status is naned starting status for use). Wen ink ConSLUQ§UN%ﬁM
is started by the ink jet 10 head unit 160, balancing in a direction

whi ch values of the static negative pressi®e-created by both the interna
bag 220 and the absorber 140 increases, ink held by both the internal bag
220 and the absorber 140 is consuned. Here, if ink is held by the absorber
130, 15 ink in the absorber 130 is also consunmed. When the joint pipe is
comuni cated with atnosphere by reduction of ink amunt in the negative
pressure regukannegtedaroethenicegpdo veaRSesshyet Fedudadiny MMamer oC, gas
is imediately |led to inside of 20 the internal bag 220 and replacing to
this, ink in undt 180er #sl sheyim Fdges %Bo HHE d& Fhe H&Megat i ve
pressure regul ati ng chanber unit 100. S%BEhis sLep“d.th qﬁggrbers 130 and
140 keep al nDSONEFABELAS CRBFAINGE 4P le JQNESs Ty did™d &4ding out of ink

keeping the 25 gas-liquid interface. Through such gas-li.gqy d _exchange
status, when PEIXBVE W&Weofrelgﬁ%eﬁtﬁntgh%}ﬁan%&rna nltbéLg}HZéﬁleer}glves to

i nsi de of the negative pre re - - 0 t r unit
I108I i nk > emaiP si“‘:lfvetshgjf ?%2‘;% S Ojfloﬁhe i gLW %ﬁ}:ésesgﬂlearsoéé%lumt ek

I've pressure regul ating cha 00 is

consured. Accordlag . . e AP UnAGHIIRES A 1tk I@hedihiry the
pol yol ef i n fi by GouUs o&?lbelng %%e |2§!a sor ber as
container 201 become equal (this status is named
starting status for use).

Wwhen ink consumption is started by the ink jet

10 head unit 160, balancing in a direction in which wvalues
of the static negative pressure created by both the
internal bag 220 and the absorber 140 increases, ink
held by both the internal bag 220 and the absorber 140
is consumed. Here, if ink is held by the absorber 130,

15 ink in the absorber 130 is also consumed.

When the joint pipe is communicated with
atmosphere by reduction of ink amount in the negative
pressure regulating chamber unit 100 caused by the
status of Fig. 9C, gas is immediately led to inside of

20 the internal bag 220 and replacing to this, ink in the
internal bag 220 moves to inside of the negative
pressure regulating chamber unit 100. By this step,
the absorbers 130 and 140 keep almost constant negative
pressures against leading out of ink keeping the

25 gas-liquid interface. Through such gas-liquid exchange

status, when the total volume of ink in the internal

bag 220 moves to inside of the negative pressure




t he negative pressure creating nenber, ink supplying area at |east from
the joint pipe 180 to the supply opening 131 is hydrophilically treated.
Not only restricted to that this hydrophilically treated area, 10 a§4§mPﬂm4
by shadowing in Fig. 5, is presented event¥Q from about a half height
position of the opening of the joint pipe 180 to the bottom face of the
negative pressure regulating chanber container 110, in which the supply
opening 131 has been formed, but also it may be 15 presented that for
exanpl e, as shown by shadow n n Fig. 6, the hydrophjlicall treat ed
area may be &FGHEH YD ”f’?’o‘?n%t% pdE R g atr}%lf of the
opening of the joint pipe 180 in one side of the negative pressure

regul ating ch @rtl&‘?ntp%eﬁ'é:‘rurﬁ(fet%u e ARinss d"d%nq?ermg)f t%he bottom face
of the negative ressure regul ati ng chanber container 110 in which the
supply openin&cfﬁﬁmﬁgé been formed. O, as shown by shadowing in Fig. 7,

Shor 25t 01 St ance. 555 HERL S 19 Rt e ST L e aroind BT ot ne

shortest distance as romthe position aroun

openi ng s0f thed ity RIS nl &G Hib i bding M agil idsoiasSIE e
regul ati ng chanber container 110 to the 'supply - 4 JUN 2004 - 111 opening

131. Further, ¢ e hadow g diedtihg Senddie fidld QMPHA ¢ sngossi bl e:
t he boundary line 1I3c between the absorbers 130 and 140 is natched to the

hei ght ar ound atrke hal fleafst Mrawpettiangjifnt hei i g0 pigpete Rdby subj ect
t he whol e of the absorber 140 to
opening 131 is hydrophilically treated. Not only
restricted to that this hydrophilically treated area,
10 as shown by shadowing in Fig. 5, is presented evenly
from about a half height position of the opening of the
joint pipe 180 to the bottom face of the negative
pressure regulating chamber container 110, in which the
supply opening 131 has been formed, but also it may be
15 presented that for example, as shown by shadowing in
Fig. 6, the hydrophilically treated area may be
obliquely presented from the position around a half of
the opening of the joint pipe 180 in one side of the
negative pressure regulating chamber container 110 to
20 the angled corner of the bottom face of the negative
pressure regulating chamber container 110 in which the
supply opening 131 has been formed. Or, as shown by
shadowing in Fig. 7, the hydrophilically treated area
may be presented arcuately in the shortest distance as
25 possible from the position around a half of the opening

of the joint pipe 180 in one side of the negative

pressure regulating chamber container 110 to the supply




hydrophilic treatnment. The exanple of the hydrophilically treated area
shown in Fig. 5to Fig. 7 can be also applied to the absorber in the
liquid containing container of the second embodi ment shown in 10 FirdgsJUNAD4
and 2B, 3 and 4. According to the above-dédaribed enbodi nent, as shown in
Fig. 9D in the gas-liquid exchange action, even if the liquid surface of
t he upper absorber 130 |owers by disturbance by m croscopic difference in
15 density of the absorber, in the hydrophilically treated area (shadowed
area in the figure), (a projected lowered liquid surface is stopped. In
ot her words, apersitguidin FiRprd®r, a5 gHom daxarghadownar iow 29t n8t he
figure) in gas-liquid exchange keeps the ink flow (an 20 arrow B in the
figure) to fl dihe FQHoOWd pa tPAFskNe: jHhatbepdansolinR +h8S, the stable
gas-liquid exchange action is carried out. Because around the supply
openi ng 131 i?ewrbp?hefi%qvei’?%a]t%%,arﬁkl‘ﬁa’y% 3 bR a’F%uﬁgeit and 25
therefore, discontinuous ipk flaw hardly takes place also in the supply
openi ng 131. MFdHEr rﬂﬁ‘é{n‘{\j\m’ﬁ}ﬁ }#gﬁ/ ?%ktl?:%n?%‘?r%% %%n%é?n%?lr} 4P %% 2004
- 112 201 is replaced . to, the hydr ilically f the

40 ercr ysulxbnjqellj%t the &gfft%%r@é algé SP PA620

absor ber _ es 1 nk an ore, “head recovery can be
reiB: g: %e(rjefilnl ﬁe?gd’gal%ﬁei(}ﬁ%ﬂ@% t eng'g\?er%lli;ﬁ% %ﬁ%ii)énenﬂf nlag%ir 50I12 aSZi tion,
hydrophilically treated area shown in Fig. 5 to Fig. 7
can be also applied to the absorber in the liquid
containing container of the second embodiment shown in
10 Figs. 2A and 2B, 3 and 4.
According to the above described embodiment, as
shown in Fig. 9D in the gas-liquid exchange action,
even if the liquid surface of the upper absorber 130
lowers by disturbance by microscopic difference in
15 density of the absorber, in the hydrophilically treated
area (shadowed area in the figure), (a projected
lowered liquid surface is stopped. In other words, as
shown in Fig. 10), air (for example, an arrow A in the
figure) in gas-liquid exchange keeps the ink flow (an
20 arrow B in the figure) to flow in the top part of the
joint pipe 180 and thus, the stable gas-liquid exchange
action is carried out.
Because around the supply opening 131 is
hydrophilically treated, ink stays always around it and
25 therefore, discontinuous ink flow hardly takes place

also in the supply opening 131.

Furthermore, when a new ink containing container




I nk amount required for head recovery can be controlled by changing the
range of the hydrophilically treated area and nunber of hydrophilic %BHJUpS
per a unit area. The nodified exanple of the present enbodinent, as ~ N 2004
shown in Fig. 11, may be that in which hydngphilic treatnment is applied
only to the opening of the joint pipe 180 of the absorber 140 and the part
corresponding to peripheral area thereof. According to the exanple of
Fig. 11, in addition to drawing of ink in gas-liquid 15 exchange expl ai ned
in the second enbodinent, ink remained in the joint pipe 180 is easy to be
absorbed whe2Qhels mfepkatedinte, 200  kydeepivbbieal Y Heredtrd arepket
droppi ng can be prevented. Not illustrated, but as another nodified

exanpl e, 20 tthe afsennher i MQEatwrhy t Fndwres bbis asd therafioremy be
arranged to nake area corresponding to the absorber = 140 hydr opgégq')c to
inpart the capl@ahrEPIRYREY CORR P o HELY oredbl 2818 ihetha /8RR soto

make the hydrophilic area according t e prese jnvention. 25 In the
exanpl es of er?db%i%t%b%%ﬁ‘%“ﬁ‘% goi(g' F‘iF’)%.e’irE,aJthee et ght€ of the

hydr ophi I j cal | tr.e(% %(i%a{e%tse(ﬁ:‘g%g@ﬁt%@%o%\%é%n{ hfa&g){:ni ng, o d&f@i%lqi nt pipe

180 is -4 JUN - tric he position ilTustrated and

e goet T ARG bR o Pk et AL € o
drawi ng of ink,, S0, §18q 2RO Pehge i bsl EBnTRIGFGPALLIbRI 1Y Nereated
area and number of hydrophilic groups per a unit area.
The modified example of the present embodiment, as
10 shown in Fig. 11, may be that in which hydrophilic
treatment is applied only to the opening of the joint
pipe 180 of the absorber 140 and the part corresponding
to peripheral area thereof. According to the example
of Fig. 11, in addition to drawing of ink in gas-liquid
15 exchange explained in the second embodiment, ink
remained in the joint pipe 180 is easy to be absorbed
when the ink tank unit 200 is removed and therefore,
ink dropping can be prevented.
Not illustrated, but as another modified example,
20 the absorber integrafed with absorbers 130 and 140 may
be arranged to make area corresponding to the absorber
140 hydrophilic to impart the capillary force
corresponding to the absorber 140 and also to make the
hydrophilic area according to the present invention.
25 In the examples of embodiments shown in Fig. 5 to

Fig. 11, the height of the hydrophilically treated area

contacting with the opening of the joint pipe 180 is




hydrophilically treated area is located in the pipe opening face in the
degree of no disturbarice of the air pass in gas-|liquid exchange (FoyUHn2m4
enbodi ment) 10 Fig. 12 is the diagranmatic sectional figure show ng the

| i qui d containing container according to 11ke-fourth enbodi nent of the
present invention. In this figure, ink itself and ink held by the absorber
are expressed with the dotted transverse |ine and the 15 absorber
containing no ink is expressed with the dot. The liquid containing

contai ner of the enbodiment shown in Fig. 12 is that in order to hold ink
actively to nhotreasérdomedcttovithe mesifidono iljastriatas anshdaxsikr, a
pressure contacting body of the PP fiber as the 20 nenber having t he higher
capi | | ary for deteradnefdattoofthet heighdompeunts the PHPPPIaYHE Mt he
negative pressure creating nmemnber-containing chanber 12 is installed in
the ink suppl gudsakileg fox Statde Gafnld Tdh EFHNFY T At Fer of the second

enbodi mrent shown in 25 Figs. 2A and 2B. .Int resent. exanpl e .
hydr ophi | i ¢ t PE&AEHL ARAY - &%&?E’Féglefr&rtlﬂﬁ‘e C‘&Te SELGE SBRAN O b 31
subjected - 4 JUN 2004 - 114

i nstall ed not *oniPe A& qq'qﬁ&ﬂ%%ggF%¥%%pgq%%hqg%%gﬁkggggrg?ﬂg??o_the
ont ai ni g colVATRENS Aeaatd g Tyt hered L AR s dnent s,
opening face in the degree of no disturbance of the air
pass in gas-liquid exchange.
(Fourth embodiment)

10 Fig. 12 is the diagrammatic sectional figure
showing the liquid containing container according to
the fourth embodiment of the present invention. In
this figure, ink itself and ink held by the absorber
are expressed with the dotted transverse line and the

15 absorber containing no ink is expressed with the dot.

The liquid containing container of the embodiment
shown in Fig. 12 is that in order to hold ink actively
to increase connectivity on ink to the ink jet head
side, a pressure contacting body of the PP fiber as the

20 member having the higher capillary force than that of
the absorber 15 of the PP fiber in the negative
pressure creating member-containing chamber 12 is
installed in the ink supply opening 14 in the liquid
containing container of the second embodiment shown in

25 Figs. 2A and 2B.

In the present example, hydrophilic treatment was

conducted for the pressure contacting body 31 subjected




The enbodi nent by which the pressure contacting body is, in case of need
of supplying ink to the head side with a high flow rate, i nst al | ed-i4nUNni804
i nk supply openings may deteriorate distinctly ink suppliability 10
because the flow resistance produced in-thegpart of the pressure
contacti ng body becones very |arge. However, by applying hydrophilic
treatnent to the pressure contacting body, the ink flow resistance can be
reduced to increase fluidity of ink finally resulting in ink 15 supply
with the high flowrate. In addition, in the case where bubbles stay in the

pressure cont act isnghbhdgydrephiilnic patds tegonemmaae dus tadd etermee; Qe f | ow
resistance may further increase. However, by effect of hydrophilic
treatnent, stay rdpeofl izpuillsisirds igeimd cqsyt@iafe RGIRFAING dor'die ri se of
the flow resistance can be suppressed. (Fifth enbodinment) Fig. 13 is the
di agramat i ¢ sesdnsh@&mbddjmant s il RIheq itdhe dito fURRh PR Der
according to 25 the fifth enbodi ment of the present invention. The |iquid
cont ai ni ng comfaithe lgau%ite CORSGHiTHEE © STF BT NG A i H%whi ch in
the ink jet head -4 JUN 2004 - 115 . cartridge of the third enbodi nent, the
hydr ophi 15 cal BTt @t Fiteh R4S ndi cated with shadowing in the

figure) is located, |n tegnebrou per_ahsor erchli';cq,l de. fI.0m éc;%-g:el:@tifﬁ rous body
in the negative pr r XYY ngygqchanberenzporﬁ alner 1 as a pl ane
| ayer CrOSSin%&&ﬁeis, in case of need of supplying ink to the head
side with a high flow rate, installed in the ink supply
openings may deteriorate distinctly ink suppliability
10 because the flow resistance produced in the part of the
pressure contacting body becomes very large. However,
by applying hydrophilic treatment to the pressure
contacting body, the ink flow resistance can be reduced
to increase fluidity of ink finally resulting in ink
15 supply with the high flow rate.

In addition, in the case where bubbles stay in the
pressure contacting body, an ink path becomes narrow
and hence, the flow resistance may further increase.
However, by effect of hydrophilic treatment, staying of

20 bubbles can be prevented and therefore, rise of the
flow resistance can be suppressed.

(Fifth embodiment)

Fig. 13 is the diagrammatic sectional figure
showing the liquid containing container according to

25 the fifth embodiment of the present invention.

The liquid containing container of the embodiment

shown in Fig. 13 that in which in the ink jet head




gravity direction. Figs. 14A and 14B are figures explaining the difference
bet ween effects in presence (Fig. 14A) and absence (Fig. 14B) of the JUN 2004
hydrophilically treated 10 region |like thissexanple. Wen ink and gas in

the ink containing container 201 abruptly expand according to the
environmental change, ink flows in the negative pressure regul ating
chanber container 110 to raise the liquid surface H 15 Here, as shown with
the arrowin Fig. 14B, ink flows to a place, having a coarse density of
fibers and a cawtridgiesbd@nthe ahitride eaibediivens: ,13heangd4®hiBy caiils; an
abrupt pressure rise in the container is eased. However, in order to
express sati staeaded preacli the poedsundicadiedg widinc tshexlowdingo ipuftier
function), the conventional |iquid containing container requires
excessi vel y | §igared| dse loratied dppdhepappest abgerbeagdSily @agee faiame

regul ati ng chanber container. However, if the hydrophilically treated area
li ke the 25 pitBseRP EibsouFeRCdys ipr &hsr 8GIXTHY S PEHSSOWSEr Fodivd atipiser part
of the ink absorber according t br upt ressyre rise is captured in the
hydr ophi Pi cal FRamBET) BRASGARET 118 4 GaPhad % d2YES GrSSEre (e br essur o
in the direction .%f %ﬁosskn to the gravity direction as shown in the
arrow in Fi g. 98X "By %H°§ PRe above described buffer function can be

fully expressed W Eiod! h0R SXePI%s/drt T:iAME8 WM dhd RheliPPer part of
t he negative pressur

difference between effects in presence (Fig. 1434) and
absence (Fig. 14B) of the hydrophilically treated

10 region like this example.

When ink and gas in the ink containing container

201 abruptly expand according to the environmental
change, ink flows in the negative pressure regulating
chamber container 110 to raise the liquid surface H.

15 Here, as shown with the arrow in Fig. 14B, ink flows to
a place, having a coarse density of fibers and a low
resistance, of the absorbers 130 and 140. By this, an
abrupt pressure rise in the container is eased.
However, in order to express satisfactorily such

20 pressure easing function (also buffer function), the
conventional liquid containing container regquires
excessively large volume of the upper part of the
negative pressure regulating chamber container.
However, if the hydrophilically treated area like the

25 present embodiment is prepared, the flow toward the

upper part of the ink absorber according to abrupt

pressure rise is captured in the hydrophilically




regul ati ng chanber container. Such hydrophilically treated area nay be
prepared as a nmultistep structure along with the gravity directiomé Jik2004
present enbodi nent can be applied not 10 only to the liquid containing
contai ner according to the third enbodi nerg ,- but also to the ink supply
openings of the liquid containing containers according to the second
enbodi nent. (Sixth enbodinent) 15 Figs. 15A to 15E are figures explaining a
hydrophilically treating nmethod for the absorber in the |iquid containing
contai ner according to the sixth enbodinment of the present invention. In

t he present egpeditaBntreas tshddsperse ghelpbesspdet e Phef ddamest oy
(indicated by the dot in the figure) 2 as the negative pressure creating
menber for tbhe chbsisdnghead the goavddyr diimgclyorn @st ishewn dul hss

arranged in an entire inside thereof and is used for containing liquid, to
supply to theairmow én Fegd, 14él.d B¥ Byrishe the pPpvSusessHibRd B1&Eebp end
of a tank case, an atnosphere comunication orifice 3.is instal)]ed, As

the PP fibrou€ubsdjion camode fud lihiespressesy/iabeoust they ¥R ve M7 the

PP fiber entangl ed has been hydrophilicall t ted, is.used. rophilic
treated &rea, 12F9EnhFRTUME OF Ihed REST ipﬁl%lthé’f;i% \Tr é‘,eg&s;cn ac sr{%/%%ggy with

the circunferential face of the orifice 4 of the 5 container and separated
fromthe inteFﬁﬂJiﬁH¥5ké35w&er container.

Such hydrophilically treated area may be prepared
as a multistep structure along with the gravity
direction. The present embodiment can be applied not

10 only to the liquid containing container according to
the third embodiment, but also to the ink supply
openings of the liquid containing containers according
to the second embodiment.

(Sixth embodiment)

15 Figs. 15A to 15E are figures explaining a
hydrophilically treating method for the absorber in the
liquid containing container according to the sixth
embodiment of the present invention.

In the present embodiment, as shown in Fig. 15D,

20 the PP fibrous body (indicated by the dot in the
figure) 2 as the negative pressure creating member for
the ink jet head to do recording by ejecting liquid is
arranged in an entire inside thereof and is used for
containing liguid, to supply to the ink jet head, held

23 by the PP fibrous body 2. On a top end of a tank case,
an atmosphere communication orifice 3 is installed. As

the PP fibrous body 2, those, in which the surface of




other parts of the container in a certain distance. The hydrophilically
treated area by such manner is formed to prevent the follow ng: in-§hgN 2004
case where there is alittle space between the PP fibrous body and 10 the
i nside surface of the tank, hydrophilic-tI¥atsrent has been applied to
entire the PP fibrous body, transfer of ink is stopped between a liquid
surface contacting with the inside surface of the tank and the PP fibrous
body to allow |leading air along with the 15 inside surface of the tank and
finally resulting in invasion of air fromthe ink supply .opening. Next,
referring Fi gthelBR tfdbesEenthagiechdadst Heers dysirephidd cadwe descri bed
hydrophilically treated area will be described bel ow 20 First, as shown
in Fig. 15B, &rmeéefe &F #5&f-i nferd rophiidds (e aemATGE i HHEI

conmmuni cation orifice 3 in the PP fibrous bod 2 to |qJect t he, drophlllc

treatment |iqWighsshadgvdag: A8 e £1§MEhe BEdyY 2 Fhen,

shown in Fig. 15C .the hydrophil.ic 25 tr nent 5 sucked fronlthe
ink supply opBfi Frdrﬁ’uﬁ'rf&rﬁ?é: %(%:I‘ﬁ 9 cq:t e &th rreﬁ‘t qlql?lfld exhaust ed

before t e hydrophi,lic treat nent [ hes an

i nner e faCEPSAIPRE R Sfpalgﬁﬁgtéﬁgﬁiﬁyé‘yﬂ¥ rylng % PP fibrous body

2 the 1} qui €G0! Qlid GO R dliilert e, shaps ShoW it afid, 15D i s
conpl eted. Fig. E®I's the transverse 5 sectional view along with an
15E-15E line QBeFE&ﬂrggﬂlllcally treated area by such manner is
formed to prevent the following: in the case where
there is a little space between the PP fibrous body and
10 the inside surface of the tank, hydrophilic treatment
has been applied to entire the PP fibrous body,
transfer of ink is stopped between a liquid surface
contacting with the inside surface of the tank and the
PP fibrous body to allow leading air along with the
15 inside surface of the tank and finally resulting in
invasion of air from the ink supply opening.

Next, referring Figs. 15A to 15E, the method for
forming the above described hydrophilically treated
area will be described below.

20 First, as shown in Fig. 15B, a needle of a syringe
is inserted from the atmosphere communication orifice 3
in the PP fibrous body 2 to inject the hydrophilic
treatment liquid 5 in a central part of the PP fibrous
body 2. Then, as shown in Fig. 15C, the hydrophilic

25 treatment liquid 5 is sucked from the ink supply
opening 4 and the hydrophilic treatment liquid 5 is

exhausted before the hydrophilic treatment ligquid 5




In the ink jet head cartridge described referring the third enbodi nent,
enbodi nents shown in Figs. 38Ato 38C can be used. Fig. 38B is the_ UN 2004
enbodi ment in which the entire 10 area of the top absorber 130 and t g
bottom absorber 140 is assigned to the-hyiBophilically treated area in
the polyolefin fibrous body being the i nk absorber as the negative
pressure creating nenber and Fig. 38Ais the enbodinent in which the
entire area of the bottom 15 absorber 140 only is assigned to the
hydrophilically treated area. In either enbodi nent, the boundary face
113c of the abeachessafl3@nanpt $ddei §arecatedbgr 88 dhe top of the joint
pipe 180 in the attitude in use. Fig. 38C is the enbodinment in which a
single 20 abSubbenuestlynl PYheEzeadi ¥henEPnddRrrye Bpggsgrethﬁégulating
chanmber container 110 and the entire,botton1%:§§ IS su%je?%pd t.o the

' t &

hydr ophi | i cal LapidateataiednawcrRtaIRESt “id Gt £03 e "13c. The
interface 113¢ between untregted and _f.rea are faQr ophilic
treatnent is Fb@atéénaﬁéuﬁﬁmpﬁgtﬁgp oflghea%%oﬁﬁt%%Fpgrﬁﬁ%ﬁgg%%e attitude
in use. The Figs. 38A, 38B, and 38C.are _th fegely - J 0 . 119
repl aceaBl e tﬁgFﬁéoﬁg&afF$¥ ?8& u%3%®r€§t?§§ %S%ﬁé%“ehgﬁéﬁﬁ%?cﬁgﬁ%er
(part) in the abOV‘iTg%%%r g%%? je Qdig" el i E Ges3BAbddN 1 Wt he

0

absorbers 130 and made m fibers as fibrous bodies, the 5 absorber

140 is the in%hﬁ“%ﬂh&dQ@ﬂﬂd&lﬁ@nQﬁ hdN®ents shown in Figs. 38A to
38C can be used.
Fig. 38B is the embodiment in which the entire
10 area of the top absorber 130 and the bottom absorber
140 is assigned to the hydrophilically treated area in
the polyolefin fibrous body being the ink absorber as
the negative pressure creating member and Fig. 38A i1s
the embodiment in which the entire area of the bottom
15 absorber 140 only is assigned to the hydrophilically
treated area. In either embodiment, the boundary face
113c of the absorbers 130 and 140 is located around the
top of the joint pipe 180 in the attitude in use.
Fig. 38C is the embodiment in which a single
20 absorber 130 only housed in the negative pressure
regulating chamber container 110 and the entire bottom
area is subjected to the hydrophilically treated area
with almost horizontal interface 113c. The interface
113c between untreated and treated areas for
25 hydrophilic treatment is located around the top of the
joint pipe 180 in the attitude in use.

The Figs. 38A, 38B, and 3BC are those freely




absorber 130 is the atnosphere communicating orifice side. And, it can be
presuned that the partial hydrophilic treatnment is applied to entitg
absorber 140. 10 In any of Figs. 38A 38B, and 38C, for the action &WM%W?
pol yol efin fibrous body to water in a contb®t- angle of 80 or larger, the
hydrophilically treated area is located in the supply opening side and
thus, aqueous ink holdability and a negative 15 pressure-creating liquid

| evel can be equalized to a sane level in at |east the absorber 140.
Therefore, stabilizigg t he negative pressure can be realized. Simlarly
in the case whepdalpabdghitt Eher @8IATHVE PTESHIGC PSRN MEHRF above ’

described treatment |iquid, 20 keeping an excelle suppliability b
reduction of PRESifgoRNAEYESt 4RGE Wadde P W?ygieiﬁﬁﬁpﬁeéfigroupy i%
interruption or stop of an_.ink jet record, the |iquid rfac V. S
ﬁ:ila Ig nmade gﬁgpfﬁﬁﬂ‘ﬁnftand Iﬁ’ofdi%g Sbl r Fot ﬁﬁ‘r?é“emaﬁwg:hael sat%%qoﬁeﬁrosl'nelofd)i nk are
. ven an refaore,..the abl e neagat| ﬁﬁﬁﬁ 3y be

I nst ant aneousP?gerJr r &Fepdr e d léljr rys iar% %ﬁ'gﬂﬁ/og’ﬁgg t J‘e{:'r%i brous body can be
prepared as a_single maber Andhd Mg dupdiSy ARnd Ry dite dhd Whe004 - 120

5 Al e
- conpari'son R Fhe case ‘using two nenbers; the sane action as the above

descri bed acti int.er f ; o &rd
a%%o%e@qgga 1%,; Qe aba;.gﬁggﬁré L TRIFRE St irfy 9t 1 §ies ded, but

the effect can e vyl el n bet ween hydrophilic and
side. And, it can be presumed that the partial

hydrophilic treatment is applied to entire absorber
140.

10 In any of Figs. 38A, 38B, and 38C, for the action
of the polyolefin fibrous body to water in a contact
angle of 80° or larger, the hydrophilically treated
area is located in the supply opening side and thus,
aqueous ink holdability and a negative

15 pressure-creating liquid level can be equalized to a
same level in at least the absorber 140. Therefore,
stabilizing the negative pressure can be realized.
Similarly, in the case where hydrophilic treatment is
carried out using the above described treatment liquid,

20 keeping an excellent suppliability by reduction of the
flow resistance cause by the hydrophilic group, in
interruption or stop of an ink jet record, the liquid
surface level is easily made horizontal and holding
performance and distribution of ink are make even and

25 therefore, the stable negative pressure can be
instantaneously ensured.

Particularly in Fig. 38C, the fibrous body can be

prepared as a single member and thus, it is cost low in




5 hydrophobic areas. In Fig. 38B in which the absorber 130 is al so
hydrophilically treated, a cause itself of ink |eaking can be
fundanmental |y solved by applying interface effect between the absofb%#@“zm4
130 and 140 and by a 10 satisfactory |igquii@@absorbing effect even in any
change of pressure. In any Figs. 38A to 38C, a face to receive ink
supplied fromthe joint pipe 180 is hydrophilically treated and hence, not
only ink to be supplied, but 15 also ink froma container, renovable from
the pipe 180, filled with ink can assuredly absorbed. In addition, al
related to gasdippridasxsHarydhthEasfe Y5 th i(GRRETHN R FFPRd above
are naturally applied to any one of Figs. 38A to 38C._20 ]Jn copparison
with the enbodidfemn &&din&PTE HESH Ped ATHPL Mbdi e BF* F75%. 38A to

38C is that containing not only provide th ffect of .the nbodi.nent of
Fig. 8, but alb@iwgen dMdter eF Pt t%fee%pogerc{'i Uy o pht ?%Qt?%gt nent

according to the 25 present invention. |In the abqv i bed odi nent ,
expl anati on wRe Hcﬁ?éiediﬁﬂ’g W‘F‘eq?s 1% irbnEst ?%Ihq%)ﬁ%ldjia%jfp(gi%lgg?s 4 JUN
2004 - 1 installed.in th gative pressure creating nenber housing
chanber.%%bmenggr 35#%?1 %?%bnstitution in which the joint pipe has not

?ﬁe” installed in tfie pfegaidye; PrASENH ecrd e dba®bes Nousisg chanber,
e

hydrophilically treated, a cause itself of ink leaking
can be fundamentally solved by applying interface
effect between the absorbers 130 and 140 and by a

10 satisfactory liquid-absorbing effect even in any change
of pressure.

In any Figs. 38A to 38C, a face to receive ink
supplied from the joint pipe 180 is hydrophilically
treated and hence, not only ink to be supplied, but

15 also ink from a container, removable from the pipe 180,
filled with ink can assuredly absorbed. In addition,
all related to gas-liquid exchange and the fiber
orientation described above are naturally applied to
any one of Figs. 38A to 38C.

20 In comparison with the embodiment explained suing
Fig. 8, the embodiment of Figs. 38A to 38C is that
containing not only provide the effect of the
embodiment of Fig. 8, but also all effects caused by
the partial hydrophilic treatment according to the

25 present invention.

In the above described embodiment, explanation was

done using the example in which the joint pipe is




5 ink leading orifice is pressed to inside the negative pressure creating
menber housi ng chanber to press the negative pressure creating nenbe
respective parts can express effects described above, respectivelyf'{éyszM
gradation treatnent in hydrophilic 10 trg&atnment) By the way, to the
present invention, the constitution, in which the density of
hydrophilically treated part is changed according to the position for the
fi brous absorber, can be applied. The method for 15 such treatnment will be
descri bed below with reference to sone exanples. First, the first nethod
will be expl aiimetadiligd ireftdree mMagatolye Jrrespux & fr PIIB NBYGMREY | st

met hod, as shown in Fig. 41A only a part of the untreated 20 fibrous
absorber 2' i sossived dhenhes bR ESc riwed Ihyidio s e het® 1 quid
5. By this treatnent, in the part soaked in the treatnment liquid 5, the
treat ment |iquibdoh fheadfnt Pigp s Ialess Jf%‘@]sle‘gf“?h %i brous body
2'. However, in the part not 25 soaked in the treatment |.iquid 5, ﬁhe
treatnent |iqiie@aHYe RISSSHR TP HPT TS PR 1é %\ﬂ%%rf i B&Fs and

Do B e Pl SR 12 SRR ey AL e 97

reatmont |1 qiP e Ut acres T memfer AROAG Ehdlodecdhesd cchBl €1 ThE
negative pressure creating member, respective parts can
express effects described above, respectively.

(On a gradation treatment in hydrophilic

10 treatment)

By the way, to the present invention, the
constitution, in which the density of hydrophilically
treated part is changed according to the position for
the fibrous absorber, can be applied. The method for

15 such treatment will be described below with reference
to some examples.

First, the first method will be explained with
reference to Figs. 41A and 41B. By the first method,
as shown in Fig. 41A, only & part of the untreated

20 fibrous absorber 2' is socaked in the above described
hydrophilic treatment liquid 5. "By this treatment, in
the part soaked in the treatment liquid 5, the
treatment liquid 5 attaches to whole surface of fibers
of the fibrous body 2'. However, in the part not

25 soaked in the treatment liquid 5, the treatment liquid

5 is elevated by the capillary force between fibers and

hence, caused by a variability of space magnitude




5 1In this status, the fibrous absorber 2' is picked up fromthe trea nﬁﬂé
liquid 5 to pass through the above described drying step after appli J W‘
of hydrophilic treatnent liquid 5 as shown in Fig. 41B, the fibrous
absorber 2, of which density of a part 10 Zwdrophilically treated gradually
decreased fromthe bottomend toward the top end, is yielded. Next, the
second nethod will be explained with reference to Figs. 42A to 42C. In the
second nmethod, first, as shown in Fig. 42A, the fibrous absorber 2", 15

in which the hydrophilic treatnment liquid is inpregnated evenly in whole
parts, is prepateden Stbeegueantiprdingstowincregisg. i42Bheg hediahbf the
fibrous absorber 2" (in he present exanple, the top end) is conpressed. By
this treat nenfromhehbydigphidl surZacer et vt tregin@nit 1iketighr, @npr essed
noves to the part not conpressed in accordance with that spaces jége ween
fibers of thepkppotdoabodr ke Parfecdeyhishaithe tregtiefteddd ¥k anpl e,
the hydrophilic treatnent liquid moves fromthe top end side toward the 25
bottom end si é&tathelse PesEses §€diber 2". Next, as shown in Fig. 42C

conpression to the fibrous absorber 2" is released. By.t/his ste he - 4
JUN 20045- 123 paff &g 83838 e O Ferid PERNSe & é?%ﬁ?yéé Hé%ébé?fﬁ% force

Cecovery of thE REBOTRe dREAHEr R IXHE By dPORRTT e et i qui d
attached above described drying step after application of
hydrophilic treatment liquid 5, as shown in Fig. 41B,
the fibrous absorber 2, of which density of a part
10 hydrophilically treated gradually decreased from the
bottom end toward the top end, is yielded.
Next, the second method will be explained with
reference to Figs. 42A to 42C. In the second method,
first, as shown in Fig. 42A, the fibrous absorber 2",
15 in which the hydrophilic treatment liquid is
impregnated evenly in whole parts, is prepared.
Subsequently, as shown in Fig. 42B, a part of the
fibrous absorber 2" (in he present example, the top
end) is compressed. By this treatment, the hydrophilic
20 treatment liquid in the part compressed moves to the
part not compressed in accordance with that spaces
between fibers of the fibrous absorber 2" becomes
small. In the present example, the hydrophilic
treatment liquid moves from the top end side toward the

25 bottom end side of the fibrous absorber 2".

Next, as shown in Fig. 42C, compression to the

fibrous absorber 2" is released. By this step, the




5 to the surface of fibers of the part conpressed is dispersed. As the
result, the part conpressed beconmes the status in which the hydropbiéM&zm‘
treatnment liquid dispersed to attach to nake attaching density of tﬁ
hydrophilic treatment liquid small as thezaiegree of 10 conpression as high.
In other words, density of the part, to which the hydrophilic treatnent
liquid attaches, of the fibrous absorber 2" gradually increase fromthe
part conpressed toward the part unconpressed. Notification should be nade
herewith as that 15 anmount of the hydrophilic treatnment |iquid inpregnated
in the fibrousasbsoobpregseiinregeverst gbapehtshereafFby. reg¢eXerii&st he anount
for which, in recovery of the fibrous absorber 2", the hydrophilic

treat ment |igfibdcenofettheofihsopar ebgrEbRPr éSsedi@ye¥ehot P¥efttn to the 20
part conpressed again. Finally, by operating the above descrLged drying
step after appePéhlpdH SPTRPJFSBRTRACPYr &8t ABRPVRLYUPE *H&r T4QEKYS brous
absorber 2", the fjbrous absorber, of _which h%dro hilici.ty %gdu%g%
gradual |y frorPEREPBEr 2" 25 tREnBYELORN 1ldGa kg cEiBeRar £ LAHESAEESEE i s

yi el ded. _ Next, the third nethod will b scribed with _reference to Fig.
43 I iRe nEPAthe: RBACoEReoF: BEBEES. OF SOR B60Y cCreaessBeoiglr 2" 1
whi ch the hydrophilic., treatpent |iqyid .is I e n ' ol e
parts, is firgﬁgBﬁgﬁggéd %gsqgfnf ggﬂgé Fg%thggge%%% ggg%%gdﬁﬁgtﬁgﬁguently,

the fibrous absorber, 2" ;s JQUA &eRyAR a8t RAThedk diquia
dispersed to attach to make attaching density of the
hydrophilic treatment liquid small as the degree of
10 compression as high. In other words, density of the
part, to which the hydrophilic treatment liguid
attaches, of the fibrous absorber 2" gradually increase
from the part compressed toward the part uncompressed.

Notification should be made herewith as that

15 amount of the hydrophilic treatment liquid impregnated
in the fibrous absorber 2" in the status, shown in Fig.
42A, is the amount for which, in recovery of the
fibrous absorber 2", the hydrophilic treatment liquid
moved to the part uncompressed does not return to the

20 part compressed again.

Finally, by operating the above described drying
step after application of hydrophilic treatment liguid
for such fibrous absorber 2", the fibrous absorber, of
which hydrophilicity reduced gradually from the part

25 compressed toward the part uncompressed, is yielded.

Next, the third method will be described with

reference to Fig. 43. In the third method, the fibrous




5 rotating disc 7 to rotate the rotating disc 7. By this operation, the
hydrophilic treatnment liquid contained in the fibrous absorber 2" nnyggN9®4
outside of the rotating disc 7 by centrifugal force. In the inside,
density of the part, to which the hydrophli24c-treatnment 10 |liquid attaches,
decreases. Then, density of the part, to which the hydrophilic treatnent
liquid attaches, increases fromthe inside to the outside of the rotating
disc 7. Here, also in the innernost side of the fibrous absorber 2", to

| eave the hydrophilic 15 treatnment liquid, a rotation of the rotating disc
7 is preferabbgoatipys2éd €8 abdghd Bheomveraphilie Joeathant ligwido 5
s-1). In addition, for efficient treatnent, as shown in Fig. 43, it_is
preferabl e thaf ANpregaatef svendye ify hode B5Edrped S £4r$ RRFSD the
rotating disc 20 7 tqQ carry out  sinultaneous.treatnent of a plurality of
the fibrous aBSofFfBilsT a%l’f?edﬁ«?nﬁeﬁor‘[&hgeﬁﬁhﬁ’lddusrgeé‘l?ﬁ?rqé‘@l’“@‘y’i 2“?%rmved
fromthe rotating disc 7 to be._suhjected.to the above ri yi ng
step after apﬁllibggluisoﬁbﬁlor r SphifS g‘%tte(raeé)tnneaﬁ’t ald%qalﬁ S‘Sc;r#d tﬂecgf, %he
fibrous absorber, aof i_ch hydr |1 ci | educes pye end
to the therrgﬁa‘}:lggn\%@cyii;l* e%.%r%-a x Jttlfﬁ% %@%%%A%gl%qr\kgxt tyﬁlce)&} ourth

met hod will b ihed i B RISHANGE e it 444nant ABaddbd he
fourth met hod,%p%%%cei:rlﬂ r(;élij{se I(?ﬁtvjzrsor pg{l 2", 1 n which th? hydrophiéﬁc

treatment |iqyinddrd IFRYRARALBARWRIY V21 Mot &d@dtside of the

rotating disc 7 by centrifugal force. In the inside,
density of the part, to which the hydrophilic treatment

10 liguid attaches, decreases. Then, density of the part,
to which the hydrophilic treatment liquid attaches,
increases from the inside to the outside of the
rotating disc 7. Here, also in the innermost side of
the fibrous absorber 2", to leave the hydrophilic

15 treatment ligquid, a rotation of the rotating disc 7 is
preferably adjusted to around from 60 rpm to 300 rpm (1
s! to 5 s'). In addition, for efficient treatment, as
shown in Fig. 43, it is preferable that a plurality of
the fibrous absorber 2" is mounted on the rotating disc

20 7 to carry out simultaneous treatment of a plurality of
the fibrous absorber 2".

Subsequently, the fibrous absorber 2" is removed
from the rotating disc 7 to be subjected to the above
described drying step after application of hydrophilic

25 treatment liquid and then, the fibrous absorber, of

which hydrophilicity gradually reduces from one end to

+he other end, can be yielded.




5 is prepared as simlar as to the second nethod. Subsequently, in the
above described drying step after application of hydrophilic treatr RgnfN 2604
liquid, hot blast is blown fromone end of the fibrous absorber 2". In
this operation, in an initial stage, strobgShet blast 10 is blown to nove
hydrophilic treatnment liquid in the fibrous absorber 2" to the other end.
Also in this operation, simlar to the third nmethod, strength of bl ast
wind is regulated to | eave hydrophilic treatnent |iquid also in the other
end of the fibrous absorber 15 2". Then, when hydrophilic treatnment |iquid
has been noved, tkexdtr &gt foirdl aathgdhaild & Ggqsé?c?ltt@d tirdhgt h, by
whi ch hydrophilic treatnment |iquid does not nove, to dry h drqﬂpi I C
treat ment |iqiefecemncs fed Figf 1 s iairb ddBrbs dpdh e fouEh fiethidve

fibrous 20 absorber, of which hydraophilicity redyce adual lly fromthe
other end to tHe FiLrans aks]H %IL%.' e K& eai?%ird%pﬁjgutloc ar r angenent

f the sh f_the ink tank and th t of th | i ng,
there i o the GaRSe IS 1 HboVe HIRAIHT 58 rbhdd caRfot BREr w i b
For exa@ ® glﬁsos@?;%"‘“ar'e” s i1 dd eﬁé‘ecocaau% g&;’;{cﬁa& brf'eélﬁm(. case 21 to

house t sor ber as a transvers ong cubic shape - 4 JUN
2004 - 126 and, [Aac.sipply SRENUNE diode RARAGDd dARNG R ladfer the
bottom face o e tan ase 21, the above described nethod results in
that hydrophi gt eatm0to £ iy dWpreal 1d ad-itimedt SR i@ Ofndthas1as i ght
bott om end
is blown from one end of the fibrous absorber 2". In
this operation, in an initial stage, strong hot blast
10 is blown to move hydrophilic treatment liquid in the
fibrous absorber 2" to the other end. Also in this
operation, similar to the third method, strength of
blast wind is regulated to leave hydrophilic treatment
liquid also in the other end of the fibrous absorber
15 2". Then, when hydrophilic treatment liquid has been
moved, the strength of blast wind is adjusted to
strength, by which hydrophilic treatment liquid does
not move, to dry hydrophilic treatment liquid contained
in the fibrous absorber 2". By this, the fibrous
20 absorber, of which hydrophilicity reduces gradually
from the other end to the one end, is yielded.
Meanwhile, according to arrangement of the shape
of the ink tank and the arrangement of the supply
opening, there is the case where the above described

25 method cannot deal with. For example, as shown in Fig.

45, in the case where the tank case 21 to house the

fibrous absorber 24 has a transversely long cubic shape




5 part in the status shown in Fig. 45 is far fromthe supply opening 22,
hydrophilic treatnment is not carried out or density of the part to-belUN 2004
hydrophilically treated becones |ower. Such case can be solved by applying
the method 10 described for Figs. 41A-and®1B. First, as shown in Fig.
46A, the one end of the untreated fibrous absorber 24' is soaked in
hydrophilic treatnment liquid 25. Next, the fibrous absorber 24' is picked
up from hydrophilic treatnment liquid 25 and as shown in Fig. 15 46B, the

fi brous absorber 24' is rotated 90 tg soak thg tibr%%é agﬁorb r 24' again
i n hydrophi | i @0€r EREnEHPPLY| GRPBLDE 4<¢ dRoRRePAIFLE. *ASCEAnE 2K 0P he

fi brous absorber 24', the above described drying ep_after application
of hydr ophi | i €her Bathemt tPEGuPE Fgec PP e&56 ggt %h& ﬁ% ¢e, as shown in

Fig. 45, the fib bsorber 24 be yield
hlygrophi i ciet QEF%gﬁEﬁdfg‘éi%g‘ﬂgrAr Suri%% rlglg?%%t ?‘9@%8’8@.‘1 :igglthg? det’%‘{r%ke

hydrophilicitﬁgaég BgaE¥9edUEh%a|E¥ Q iqgegg g§§§5a|Qﬁﬁ%ﬁdﬂd%ﬂdﬁaéﬁ§itiOn

far 25 fromt y-openi ng strongest an ual | y "'weaker according to

I ncrease.in th Z%IJ ha%‘%fb‘ft?‘%&‘%h%&‘%‘“" NCa5§.005a ity 3RV ersRl HoNg ink

tank 20 ghomn - in Fig. 45, particularly in the internal
bot tom face OEuPbg.g bRkntiak 228 $RACSPANRER rEhereank ieasp 2 bant dde
e

fibrous absor may cause to that ink in the space in the region E
nmoves to the pagi or Aeh@itgPamtttef @At to be hydrophilically
treated becomes lower.
Such case can be solved by applying the method

10 described for Figs. 41A and 41B. First, as shown in
Fig. 46A, the one end of the untreated fibrous absorber
24' is soaked in hydrophilic treatment liquid 25.

Next, the fibrous absorber 24' is picked up from
hydrophilic treatment ligquid 25 and as shown in Fig.

15 46B, the fibrous absorber 24' is rotated 90° to soak
the fibrous absorber 24' again in hydrophilic treatment
liquid 25 as shown in Fig. 46C. And, for the fibrous
absorber 24', the above described drying step after
application of hydrophilic treatment liquid is carried

20 out and hence, as shown in Fig. 45, the fibrous
absorber 24 can be yielded to reduce gradually
hydrophilicity from a region A to the region E,
specifically, to make hydrophilicity around two
mutually adjacent faces located in the position far

25 from the supply opening strongest and gradually weaker

according to increase in the distance from there.

In case of a transversely long ink tank 20 shown




5 the supply opening 22. Thus, for prevention of such phenonenon, no,6 space
between the tank case 21 and the fibrous absorber 24 is preferable.‘4JBN2m4
(Seventh enbodi ment) Fig. 39 is the |ongitudinal section view of the 10

ink tank according to the seventh enbodt Mgt of the present invention. The
ink tank 1 according to the present invention conprises the tank case 6
having the supply opening 4 to supply ink (including liquid such as
wat er proof 15 reinforced liquid to apply waterproof treatment to a
recordi ng nmedi um before ink ejection) to the recordin head to rec%%d by

ej ecting ink inoﬁighe4§}e@ﬁrﬁgcuéﬁrﬂwcénaﬁaetﬁ@tﬁFBP&8§°§5§8r§@F92F’ oused

in the tank case 6, to hold i nk under the negativ ressure. The 20 tank
case 6 has th@hatﬁﬁgpﬁéﬂgrcénﬁﬂﬁpéaPFGNeSPiFpgetgnﬁtgaégn#&nﬁ@gt§j¥%e

fi brous absorber 2 housed inside w th external . atnmsphere.

3£$OLbEL gSi?fé?ﬁﬁa§eérépr§eﬁuﬁél@agfcaP§8eF9 5P85artld A Eﬁ%b§¥%%%£ofﬁ
e po ro n fib d . '
PeZEOREn & MENER: ton 'BF CROES Pacl SRSaTT fha

i nterm ngl ed &Ad §e interm ers is

al nost arranged. Length of - .4 J 20 -1 Wals (VA f4 i
the fibrdus a%ggrﬁgp% Yigpegﬁéﬁt%go n#ﬁufhe%gfbggg?%ggﬁgkbﬁﬁpfEﬁggggPoz%29
and 26B, sho¥?$%¥§m§$§£|gﬁpgpgggp%é%dgggttﬁganakrhgs@nql faataraghgraki ng PE

having a rel a ow'nelting point
fibrous absorber 24 is preferable.
(Seventh embodiment)
Fig. 39 is the longitudinal section view of the
10 ink tank according to the seventh embodiment of the
present invention.
The ink tank 1 according to the present invention
comprises the tank case © having the supply opening 4
to supply ink (including liquid such as waterproof
15 reinforced liquid to apply waterproof treatment to a
recording medium before ink ejection) to the recording
head to record by ejecting ink from the ejecting
orifice and the fibrous absorber 2, housed in the tank
case 6, to hold ink under the negative pressure. The
20 tank case 6 has the atmosphere communication orifice 3
to communicate the fibrous absorber 2 housed inside
with external atmosphere.
The fibrous absorber 2 is composed of a bundie of
fibers prepared in the status in which PP
25 (polypropylene) fibers and PE (polyethylene) fibers are

intermingled and the fiber orientation of those

intermingled fibers is almost arranged. Length of




5 to the sheath material 83a and PP having a relatively high nelting point
to the core material 83b. The fibrous absorber 2 of the present i nveht/iilh 2004
is fabricated by arranging fiber orientation of the fiber block nade from
short fibers by using the carding 10 nechiZ® foll owed by heating to cut in
a desired length. A heating tenperature is, preferably, the tenperature

hi gher than the nelting point of PE and |ower than the nelting point of

PP. As shown in Fig. 25A, respective fibers are 15 oriented to the |length
direction (FI') by using the carding machine. The direction orthogonally
crossing direodivhdpa?) fikerst 6ORRESANG: tHEt ELBTRNG AYSRTPEINTectY on by

fusion of part of the contact paint (intersectiqn pqint) _of every fiber by
heating. 20 TabpetoPB, Mfhe ThBr §t&eLFsolfers islBigﬂﬁfuI@%ﬁbaﬁFgak by

applying a tensile force in the Fl direction_shown in Fig. .25A wever,
in conpari son2&Pr hSPR¥ScADE SECTRP Gl %‘larp n3N0RET §PP§F(?%§&%| 'r%ri e F2
direction, fibers are_eas eparate b I f NG ~+25 poi nt
of fibers. WheR*FR EPgﬁBéd%§h§P§lpﬁb§TIﬁgggﬁ%%l&nléﬁgﬁﬁgg%sl|§Q%g§%ed in

t he condpti on_of ,ori ar.r n f _ fd ; t wn in
H'o. o505 s yieB 505 SRERtTRRIRRTHI e prid B Sei & e A

plurality of BiilBﬁr ﬁlelst.ti?lg;k%%.iin'% e 1@id @efricdmatlerfiidherszy.n Firgs 25B, is
fused in the intersection point as shown in Fig. 25C.
fibrous absorber 2 of the present invention is
fabricated by arranging fiber orientation of the fiber
block made from short fibers by using the carding

10 machine followed by heating to cut in a desired length.
A heating temperature is, preferably, the temperature
higher than the melting point of PE and lower than the
melting point of PP.

As shown in Fig. 25A, respective fibers are

15 oriented to the length direction (Fl) by using the
carding machine. The direction orthogonally crossing
direction (F2) thereto has a structure having a
connection by fusion of part of the contact point
(intersection point) of every fiber by heating.

20 Therefore, the fibrous absorber 2 is difficult to break
by applying a tensile force in the Fl direction shown
in Fig. 25A. However, in comparison with the case of
Fl1 direction, when stretched in the F2 direction,
fibers are easy to separate by break of the connecting

25 point of fibers.

When the crimped short fiber as show in Fig. 25B

is heated in the condition of oriented arrangement of

fibers, the status as shown in Fig. 25C is yielded.




As the result, fibers becones difficult to cut inthe 5 direction of F
shown in Fig. 25A. In addition, by wusing the crinped short fiber, a
ternminal part region ((3, y indicated in Fig. 25B) of the short fitledUN #04
as shown in Fig. 25C, fused with other-sh®®t-fi bers three-dinmensionally
((3) and left as the termnal part 10 as it is (y). In addition, al

fibers are not always arranged in the sane direction and hence, short
fibers originally contacting, obliquely crossing, with other short fibers
(s, shown in Fig. 25B) are fused as they are after heating (s, shown in
Fig. 25C). ThHewgh thet hegdopr gcedseshigs@ Mo Mitth ahd®E R rection, in
conparison with the conventional one direction fiber buq%#f, fibers with
hi gher st rengsitaickedr dparde 1 need iompFud 1H5ES H& Fidte 018 0ne directi on
fiber bundle, capillary force occurs by the space,20 bet n fi S.
However, in tK&sedpisudhspderisdises t 1ot Aty 3% Stl}?é“'brl&mg:ﬁtg ‘erfbodi nent ,
there is such main fiber direction,and thus,. het i iher direction
(FI) and the PEpdlSgirEsttiton f?%eﬁrsoﬁer?ooﬂlgﬁalquﬁglr%@?n%@ %%el&?dﬁlﬁgect i on
(F2), fluidity .of gnd holding nner. i n.. 25 tild, CRpdidi i nk becomne
di fferen?s. I ndtlﬁgcgct*é’élerﬁfdgg’oosg?or‘ffélntl,n rsirul ] leaibp?'ousﬂnabsorb%r&(zl’ Oflgys ar r anged

to make the maify ) Befe AGHIPRHIY r1dbrl M 20hindSGastbsdaniial |y

vertical to thé perpendicu direction. Therefore, the gas-liquid
interface (boyndary jhfMesnq gas mrfl 1498y Bf ithd hhddbrousenbsor bes 2

becones

shown in Fig. 25C, fused with other short fibers
three-dimensionally (f) and left as the terminal part

10 as it is (y). In addition, all fibers are not always
arranged in the same direction and hence, short fibers
originally contacting, obliquely crossing, with other
short fibers (&, shown in Fig. 25B) are fused as they
are after heating (¢, shown in Fig. 25C). Through

15 these processes, also along with the F2 direction, in
comparison with the conventional one direction fiber
bundle, fibers with higher strength is prepared.

In the fibrous absorber made of one direction

fiber bundle, capillary force occurs by the space

20 between fibers. However, in the fibrous absorber 2
according to the present embodiment, there is such main
fiber direction and thus, between main fiber direction
(F1) and the fiber direction (F1) orthogonally crossing
fiber direction (F2), fluidity of and holding manner in

25 a still condition of ink become different.

In the present embodiment, such fibrous absorber 2

is arranged to make the main fiber direction {F1)




substantially parallel to the direction of the main 5 fiber direction (Fl).
In the case where the change is caused by the environnental change“_gnﬁw 004
gas-liquid interface keeps an al nost horizontal direction (substantia ;
vertical direction to perpendicular di+ec0on) and thus, the gas-liquid

i nterface recovers 10 the original position after the environnmental change
ceases. Consequently, as conventional, according to a cyclic nunber of the
envi ronnmental change, variation of the gas-liquid interface to the
perpendi cul ar direction does not increase. By such determ nation of the
mai n 15 fibersdbseahtdaldfy vheticblote &bsoppepenpdigadpat déRestiorhe
gas-liquid interface in the gravity direction can be prevented Here, the
direction of théeeeforeenthei gas-edanipf intagfrren§POSRERRYt PALYRLI he
perpendi cul ar direction, 20 yields the above des%ribad ef fect even
slightly, thegretBedl Myaupfdcincibey fiRFENS] EPFOTPRTa 4 BRGE™6F about 30 of
the horizontal plane, the evident %ffect

I's.confi.rnmed. erefqre, the
expressi on "s@BEEEARLAPLYY PEFRLLEH (6 5@Fp§ﬁ U 8Fr£§?i%%lnbr "al nost

25 horizontal" is defined.as includes the abov i pnclinatdion in
t he presént sSéEFFiééfﬁgﬁ}o?hégggrucﬁﬁrgggf%%ﬁg gﬁ%&%hg%%bgggg e gj%s as -4

JUN 2004 - 13% de C%!b%%_a%%%%rol e%ﬁ%htE%%ng%hetHepb%%$l§Eﬁﬁkper 2 has

been entirel yCRYSFSpAYI ical Iy treated.  Particul’arly in the present

enbodi ment , hX%&%&QEEEPkeeps an almost horizontal direction
(substantially vertical direction to perpendicular
direction) and thus, the gas—liquid interface recovers

10 the original position after the environmental change
ceases. Consequently, as conventional, according to a
cyclic number of the environmental change, variation of
the gas-liquid interface to the perpendicular direction
does not increase. By such determination of the main

i5 fiber direction of the fibrous absorber 2, variation of
the gas-liquid interface in the gravity direction can
be prevented.

Here, the direction of fiber orientation, even if
inclining somewhat from the perpendicular direction,

20 yields the above described effect even slightly,
theoretically. Practically, when it is in a range of
about +30° of the horizontal plane, the evident effect
is confirmed. Therefore, the expression "substantially
vertical to perpendicular direction” or "almost

25 horizontal" is defined as includes the above described

inclination in the present specification.

The structure of the fibrous absorber 2 1s as




treatnment is not evenly carried out for whole of the 5 fibrous absorber 2,
but as shown in Fig. 39 diagrammatically, hydrophilic treatnent is -caglN &f
out to be adapted to that the density of the area hydrophilically treated
is | owest around the supply opening 4 antBbecones hi gher gradually
according to 10 increase of the distance fromthe supply opening 4. Now,
in Fig. 39, when according to the distance fromthe supply opening 4, the
fibrous absorber 2 is divided in 5 regions of Ato E, the region A shows
the strongest hydrophilic property and regions to E and a 15 region nore
di stant from drecsipplly abpERi-ng 12 SHEWHRE. 6P§d§&ﬁ?ﬁ“&é@ﬂéﬁ£§?rhﬁgrophiIic
property. Particularly 1in the region_ A, for substantlally all the parts of
fibers, hydrobﬁﬁlP@eﬁréﬁﬁﬁéﬁ@Y'?Y%GHgﬁﬁﬁé&alﬂﬁ §tR& e%or ds, |n the present
enbodinent the region Ais the 20 first h %@ ph|I|c eglon in
the present Pﬁ?éﬁ?P&ﬁr&Hlehg §r8ﬁ§“§ § are ttie g@@@ ydrophlllc

treatnent region in the present inventijon.. nk. f in these
respective r@&?&ﬁg‘eﬂtt dSENRY BVEE sc(?lfgse béﬁt i%OIJ g‘ml':)f1 O?ﬁo ilicity of

the 1brgus aBsolBol Aplrr@dual BIRNGJ SHRGE 1ye gieali 9 A L0 £
PAR P 6

snoot hness of wng 1n réspectlve regions Ato Eis sanme and - 4 JUN
2004 - 132 thys r%ﬁlmg'ﬂ%raﬁfi@ﬁt inSRAIOpHENAW tridt@ntd0A ddrrdiher sase where

the ink | ow résistance is anal yzéd c)é)ynamcally, the ink path corresponds
to a pipe, hay"ge adapted to that the density of the area

hydrophilically treated is lowest around the supply
opening 4 and becomes higher gradually according to

10 increase of the distance from the supply opening 4.

Now, in Fig. 39, when according to the distance

from the supply opening 4, the fibrous absorber 2 is
divided in 5 regions of A to E, the region A shows the
strongest hydrophilic property and regions B to E and a

15 region more distant from the supply opening 4 show the
gradually decreased hydrophilic property. Particularly
in the region A, for substantially all the parts of
fibers, hydrophilic treatment is conducted. In other
words, in the present embodiment, the region A is the

20 first hydrophilic treatment region in the present
invention and the regions B to E are the second
hydrophilic treatment region in the present invention.

The ink flow resistance in these respective

regions A to E will be discussed below.

25 If hydrophilicity of the fibrous absorber 2 is

equal among respective regions A to E, smoothness of

ink flowing in respective regions A to E is same and




an equal dianeter, in proportion to a length fromb5 respective regi QZ %p
E to the supply opening 4. In other words, when hydrophilicity of theUN 20
fibrous absorber 2 is equal anobng respective regions Ato E, according to
the distance fromthe supply opening 4,- 13& +nk | ow resi stance increases
to make ink supply to 10 the supply opening 4 difficult Then, simlar to
the present enbodi nent, when hydrophilicity of the fibrous absorber 2 is
decreased around the supply opening 4 and increased according to the

di stance fromthe supply openin as 15 diagrammatically shomn in Fig.
40B, the ink phus,fPENAiPETPERS @aﬁé§'§ﬁ§WR ﬂ& Elﬂo & sdpp Y *openi ng 4
becones easy to flow ink in accordance wth t . di st nce fronlthe supply
openi ng 4 andCeger ¥here, th@oﬂP@S&&Wﬁ§eﬁ&%ﬁﬁgﬁﬁ &é %hg di anet er

thereof in 20 accordan h t ance from the supp As
the result, dPYPREGCRY 3ﬁ eﬁ@%t iﬁﬁ TLE SRS po?i lﬁh’fréﬂgfﬁ%
supply opening 4 is ed and L£ven Nk | f oSl f t he supply
opening 4 cangb‘e qf“lagw e85 Y o ltrhgrol?ppl j"%é‘pg‘ﬁ %gaf g%% gf[QﬁL

reali zedst hat _ink in.a.f %rer?q%l Sid 1201 4 EL% the SRR, RRMHiNMG 4 doelsn not

nove and~does ﬁopecleave ace and hence, ink contained in the ink tank

- 4 JUN 2004 - %% wh e %e%f oI 1 14589, AS wRrswiithedisabove, in the
ink tank 1 accor ing to the presént embodiment, ink novability in the
fibrous absor R@lsod ey IZTAIORfiaANGmong respective regions A to E,
according to the distance from the supply opening 4,
+he ink low resistance increases to make ink supply to
10 the supply opening 4 difficult.

Then, similar to the present embodiment, when
hydrophilicity of the fibrous absorber 2 is decreased
around the supply opening 4 and increased according to
the distance from the supply opening 4, as

15 diagrammatically shown in Fig. 40B, the ink path from
respective regions A to E to the supply opening 4
becomes easy to flow ink in accordance with the
distance from the supply opening 4 and therefore,
corresponds to the pipe increasing diameter therecf in

20 accordance with the distance from the supply opening 4.
As the result, difficulty of movement of ink in a far
position from the supply opening 4 is eased and even
ink in a far position from the supply opening 4 can be
flow easily to the supply opening 4.

25 By this, it is realized that ink in a far position

from the supply opening 4 does not move and does not

leave in place and hence, ink contained in the ink tank




therefore, such ink having a high viscosity as pignent 5 ink can be used
and can be preferably applied to the recording apparatus necessary JdiiN lilgh
speed ink supply fromthe supply opening 4, simlar to the recording

appar atus of a high recording speed. In- th%3present enbodi nent, the

at nosphere 10 conmmuni cation orifice 3 is fornmed on the opp05|te face to
the face, in which the supply opening 4 of the tank case 6 is opened and
thus, the part with the highest hydrophilic property of the fibrous

absorber 2 is located in the atnos here co nlclggeg qﬁbflce 3 de 15
Therefore, inli f@agcbeotdGiptln &'k S rﬁjfat’d?u‘f of the

ink tank 1, when |nk |s i nj ected fro the atnnﬁfhere 1me ni cat.ion orifice

3, ink is actifVelt? ﬁfng S P eSSt 5 ink

ence, W thout
reducti on of the pr. re of e t tantl

I nj gct ed i n. agﬂ‘?ﬁs unblé‘d the ts%qf'ous f?)esos%%t e%ong%ﬁnﬁgs{\rﬁ?on Vi )ew
of the inkt 0 i £

i nventi on and%ll—:‘iérae%%gr %glﬁjth slte{g}flk%l‘%mi;l ew %CSH 'Eeccﬁ at%]S\e/aesrrs)‘e sectii:on
view) algng V"'ltn*i!: e 4% 48dd tha %‘ari hse ';511& ShaMpifedith éfe The ink

tank 21 of thé present enbodi nent al so, 4 JUN 2004 - 134 simlar to the
sevent h enmbodig®inaibRp dfpadadils GRS Zhrhas N dhespiddsmierupply

comuni cation orifice 23 and the supply opening 24 and the fibrous
absorber 22 hqysef tiH: supply opening 4, similar to the recording
apparatus of a high recording speed.

In the present embodiment, the atmosphere

10 communication orifice 3 is formed on the opposite face
to the face, in which the supply opening 4 of the tank
case 6 is opened and thus, the part with the highest
hydrophilic property of the fibrous absorber 2 is
located in the atmosphere communication orifice 3 side.

15 Therefore, in injection of ink into the tank case 6 in
manufacture of the ink tank 1, when ink is injected
from the atmosphere communication orifice 3, ink is
actively absorbed by the fibrous absorber 2 and hence,
without reduction of the pressure of inside of the

20 tank, ink can be constantly injected in.

(Eighth embodiment)

Fig. 47 is the longitudinal section view of the
ink tank according to the eighth embodiment of the
present invention and Fig. 48 is the sectional view

25 {the transverse section view) along with the 48-48 line
of the ink tank shown in Fig. 47.

The ink tank 21 of the present embodiment also,




the tank case 26. The fibrous absorber 22, simlar to 5 the seventh

enbodi nent, is constituted by the fiber bundl e of which status has +hguN 2004
direction of alnobst arranged fibers of blended PP and PE fibers. The
surface of fibers constituting the fibrous34bsorber 22 has been
hydrophilically treated. 10 Difference between the seventh enbodi nent and
the present enbodinent is as follows. In the present enbodinent, in order
to realize that hydrophilic property of the fibrous absorber 22 becones
strong in the position around the supply _opening 24 and become 15 ak in
the position $h$14?6n¥9h§P§,S?HEHtHyBWBBﬂFﬁﬁegkl93Fr§5?e5aﬁ rFaﬁFéﬁﬁfed by
t he hydrophilic_trea%nent for . the fibrous a sorber.%é is2 Io%%;QQFQt | east
around the suPRYINGpERPNETRISPRRES HOBPEBAFALECP Q5L ARRE Aded Not™ o apply
to the entire_20 fibrous.absqgrber .2 ngd. y LLLCSbr My  not
be appli ed toSTﬂgiﬁogP?Pﬁﬂgf r Pgn%P%eg%éggﬁg g%%é%%%g %Z.ﬁ?%g%@553?49 and

50A o 50C, - approxL ! &,00ugdar y,BeLUReR,LNERLLERLT 061 08:4Rd @ second

regi on and boundary betWEen the seco region and the region 25 not

hydr ophi £i cal H{et éﬁ%ﬁféha%ﬁbba;ﬂn%a%?diw tBns@kicdteli BYS thHOwawRy, these are
di agrammati cally shown an have not clear boundaries |ike these. - 4 JUN

2004 - 135 Aguaqidl 8¢ ah9eRdsiheusupRky tepeniirgc24oni Brokdaiost 0 prevent
exhaust of ink for a recording head (not illustrated), the constitution is
adapted to hokdrkfAked fibers of blended PP and PE fibers. The

surface of fibers constituting the fibrous absorber 22

has been hydrophilically treated.

10 Difference between the seventh embodiment and the
present embodiment is as follows. In the present
embodiment, in order to realize that hydrophilic
property of the fibrous absorber 22 becomes strong in
the position around the supply opening 24 and become

15 weak in the position far from there, the
hydrophilically treated part prepared by the
hydrophilic treatment for the fibrous absorber 22 is
located at least around the supply opening 24. The
hydrophilic treatment need not to apply to the entire

20 fibrous absorber 22 and the hydrophilic treatment may
not be applied to the position far from the supply
opening 24. In Figs. 49 and 50A to 50C, approximate
boundary between the first region and the second region
and boundary between the second region and the region

25 not hydrophilically treated are indicated with solid
lines. However, these are diagrammatically shown and

have not clear boundaries like these.




al ways. For this purpose, conventionally, the 5 follow ng constitution was
enpl oyed: the pressure contacting body of which the capillary force hagy 2004
been increased is installed in the supply opening 24 and the negative
pressure creating nenber is conpressed arbdmd- the supply opening 24 to

i ncrease the capillary force. 10 However, the constitution to increase the
capillary force by such nmanner causes increase in the ink flow resistance
and thus, may cause a disturbance for high speed recording in the future
requiring a large flow ink supply. Then, as the present enbodi nent, by 15
i ncreasi ng the hydhsphi rudepr egoungd FheuSEPPRY SPSHILNT ddeniify XA%Than
other parts, the ink flow resistance around the supply opening 24 is not

i ncreased, butoi pkeventaembasist Bl drKOforhé SEREF AT PSideviéitt ng i nk

| eak fromthe 20 recording head, in order tq realize ood .suppl,y of ink
fromthe ink LtaAksEratedhe thec GRSt WedE™ tive aa@ﬁar&t&dﬁéﬁ% E\Delsdé of the

ink tank 21 requires to keep .a suitable ne ati%gcgkﬁﬁ§urqjm;bre, W th
reference to 2EWgYs49, FRT HHS MECThe GOV EMAT Hressure of the ink 25

ank 2L 8 L0 49,1 eadng auunt, 0l e LORLIBSUNRLY i 24 i |1 be
negative - 4 JUN,2004 .o }ify RISSHICH SHIRASNABANG S itadiaaaid ve
pressure and PRE ynam C nébatlve pressure. Fig. 49 is the graph showing a
relation betmﬁ%@reased is installed in the supply opening 24 and the
negative pressure creating member is compressed around
the supply opening 24 to increase the capillary force.

10 However, the constitution to increase the capillary
force by such manner causes increase in the ink flow
resistance and thus, may cause a disturbance for high
speed recording in the future requiring a large flow
ink supply. Then, as the present embodiment, by

15 increasing the hydrophilic property around the supply
opening 24 than other parts, the ink flow resistance
around the supply opening 24 is not increased, but ink
is actively held.

On the other hand, preventing ink leak from the

20 recording head, in order to realize a good supply of
ink from the ink tank 21 to the recording head, the
internal pressure of the ink tank 21 requires to keep a
suitable negative pressure. Here, with reference to
Fig. 49, a relation of the internal pressure of the ink

25 tank 21 with the leading amount of ink from the supply

opening 24 will be discussed below. The negative

pressure mentioned herewith means a total negative




the internal pressure of the ink tank with an ink 5 I eading amount f
ink tank, in which the fibrous absorber hydrophilically t?eated to'ﬁéﬂ@wﬁm4
the hydrophilic property highest around the supply opening and also to
decrease gradually the hydrophilic propert36 according to the distance from
the supply opening, is 10 housed and the ink tank, in which the fibrous
absorber is not hydrophilically treated, is housed As shown in Fig. 49

that not hydrophilically treated, as shown with the broken line, the ’
internal pressure of the ink tank reduces in approximately 15 |inearly
according to beadsngeosuimied Haweydhe shatichpessdiive PIEEF U Fe &, as
shown with the solid line, in conparison with that untreated, the rate of
change, nanekthe dyaamite NgHatAYGcPEEFSYEL-the internal pressure decreases

according to increase in the ink | eading 20 volune. .Thi.s i ecause t hat
hydrophilically trE&Qed49aIlI50\E§‘ee§§)¢Pﬁ‘D%§‘ﬁé’r’rpgo1a irr?l%ag:&(%]r Eﬁe%g‘f’eteo” the

di stance of an ink level in the ink tank from.the supply _openin in
accor dance mﬂFHelééﬁPﬁ@a&fﬁrﬁESPﬁebgﬁéghﬁé&P'a§ & nWlﬁﬁé¥ﬁ§ﬁ§H§cgnegative

priessure | n cqRALl 0N Ll LRl 25 WAL Lebed. Ol g sidfcglie above

ggzgghptﬁonh oy ey 0 the hydrophiTi¢ treatnent the fibrous
er - 5 t.q ;1 nGr ' iHd ¢ pro ty i
ar Oerggotr er h ophlqlﬁﬁlgi%g&&q%&\ﬁfy}@mﬂé property in the

position € supply “openi ng ecrease according to the distance

fromthe SUppH&dﬂ@EﬂﬂﬂLg‘H%HﬂE%ﬂ¥ Hiffhest around the supply opening

and also to decrease gradually the hydrophilic property
according to the distance from the supply opening, is

10 housed and the ink tank, in which the fibrous absorber
is not hydrophilically treated, is housed

As shown in Fig. 49, that not hydrophilically

treated, as shown with the broken line, the internal
pressure of the ink tank reduces in approximately

15 linearly according to leading of ink. However, that
hydrophilically treated, as shown with the solid line,
in comparison with that untreated, the rate of change,
namely, the rate of reduction, of the internal pressure
decreases according to increase in the ink leading

20 volume. This is because that hydrophilically treated
allows easy movement of ink according to the distance
of an ink level in the ink tank from the supply opening
in accordance with leading of ink to cause decrease in
the dynamic negative pressure in comparison with that

25 untreated.

On the basis of the above description, by carrying

out the hydrophilic treatment for the fibrous absorber




negative pressure in the ink tank according to leading 5 of ink fromthe
supply openi ng can be suppressed. This has the foll ow ng advant ages. ; AN 7004
shown in Fig. 49, a |limt negative pressure under which ink is not
supplied fromthe ink tank to the recordi®dg head is assuned as pL, the

I nk | eading volunme to reach the limt negative 10 pressure PLis V1 in
untreated case and V2 in treated case. Therefore, that hydrophilically
treated can use ink contained in the ink tank for a volune of the

di fference expressed by V2 - V1 = AV. In other words, by the hydrophilic
treat nent conductiegrieasehd mridse ity IDRIIE RERPSTENT 101 dhE RASSEPBf i nk
in the ink tank is inproved and furthernore, a running cost can be
reduced. | n addiouingn then smesilsr ABENING a0 ARERAAS@CT T HIG ey BRe vy,

the volune of the negative pressure changed fr%ﬁ_}the iﬂnﬁ'tial val ue of the
negative presédsdaree aafe W RPRITe PRI G \FaWS & Y% AP, for the

untreated case and P2 for the treated c.aﬁ(g. Aﬁ( %%socrrd hed her é’“éci{]n t he
vol une of t he MEGEI%Fe BFES % Tt Haly d by I 8ad

\ _ ng 1 HeS rén eqgi 1 ng of
i use Lo exeal ddhSen be SPRILSSEP AN el 2opprint g
ot ool o MO, 13 SgReCLY sy inest aronnd
ink tank 30, fl'?dlqgtrle%ﬂiﬁfvé NeddQmd e &P RIN PeHnGi £4ot supplied
from the ink tank to the recording head is assumed as
p., the ink leading volume to reach the limit negative
10 pressure p, is V1 in untreated case and V2 in treated
case. Therefore, that hydrophilically treated can use
ink contained in the ink tank for a volume of the
difference expressed by V2 - V1 = AV. In other words,
by the hydrophilic treatment conducted in the present
15 embodiment, efficiency of use of ink in the ink tank is
improved and furthermore, a running cost can be
reduced. 1In addition, an arbitrary ink leading volume
is assumed as Vx, the volume of the negative pressure
changed from the initial value of the negative pressure
20 to the value, when ink of Vx is led, is AP, for the
untreated case and P, for the treated case. As
described herewith, the volume of the negative pressure
changed by leading ink from beginning of ink use to
exhaust of ink can be suppressed and hence, stable

25 printing not depending on the ink leading volume can be

realized.

In the present embodiment, the hydrophilic




al l ows active absorption of ink to the fibrous absorber 5 22 and hence, no
reduction of inside of the ink tank 30 allows stable ink injection. Nﬁfﬁm4
steps of the hydrophilic treatnent of the fibrous absorber 22 in fﬁé
present enbodi nent will be explained wtlgd +veference to Figs. 50A to 50C.
10 First, as shown in Fig. 50A, the ink tank 21, in which the untreated
fi brous absorber 22a is housed in the tank case 26, is prepared. Next, as
shown in Fig. 50B, the syringe 36 holding the hydrophilic treatnment |iquid
25 described in the 15 eighth enbodinment is inserted fromthe atnosphere
comuni cat i onpoopécty 28 bighheti akouadk the ghaplpyopReingyridnge 36, the
hydrophilic treatnment liquid 25 is injected in the untreated fibrous
absor ber 22a. TBgrefhre. oper ni8Ftinge iRfdigpARPLEAEtETENSFt TiSditF 25 20
extends radially to inside of the fibrous absgrber Z%a. Sinultﬁgfously to
i nj ection of tAekh$8r opRiIPLELIOR 84t Akt TFPHUTRE2EYBP ¥ OPRELDNE ft™ i n whi ch
the hydrophilic treatnment |iquid 25 has extended.in_a, certai as
shown in Fig.a@éeﬁstﬁétﬁyﬁraﬁgpFPElfg P?eé?%eﬁ? %P&u?&bf UFS%¥%¥%%%%§ dr awn
fromthe_suppl openi ng 24 of _the tank S By, .t ki |.an,~4 he
hydr ophi Pi ¢ t ?éaﬁﬁgngeﬂg&ui &Oz§e?‘§*°§%§&‘n%?n§{‘§gd§u§5| 3&‘?’4&?‘ %qu%dorgﬂ 36 139
openi ng 24 Sidz tosnggebagpggﬁtigfeEqugxdrophiIic treatment liquid 25 in
BEOPEEr 532 X

the fibrous a I ghest n the region between the tip of the

syringe 36 and theNext, steps of the hydrophilic treatment of the
fibrous absorber 22 in the present embodiment will be
explained wither reference to Figs. 50a to 50C.

10 First, as shown in Fig. 50A, the ink tank 21, in
which the untreated fibrous absorber 22a is housed in
the tank case 26? is prepared.

Next, as shown in Fig. 50B, the syringe 36 holding
the hydrophilic treatment liquid 25 described in the

15 eighth embodiment is inserted from the atmosphere
communication orifice 23 of the ink tank 21 and, by the
syringe 36, the hydrophilic treatment ligquid 25 is
injected in the untreated fibrous absorber 22a. By
this operation, the hydrophilic treatment liquid 25

20 extends radially to inside of the fibrous absorber 22a.

Ssimultaneously to injection of the hydrophilic
treatment liguid 25 or in the peint in which the
hydrophilic treatment liquid 25 has extended in a
certain area, as shown in Fig. 50C, the hydrophilic

25 treatment liquid 25 is forcedly drawn from the supply
opening 24 of the tank case 26. By this operation, the

hydrophilic treatment liquid 25 is drawn in the supply




supply opening 24 and also nake it small in accordance 5 wth the distance
fromthe region. Finally, simlar to the eighth enbodi nent, through..4E@szM
drying step after application of hydrophilic treatnent liquid, the in

tank 21 shown in Fig. 47 and 48 is obtaili#®d for the fibrous absorber 22 in
whi ch 10 hydrophilic treatnment liquid 25 is inpregnated. (N nth

enbodi nent) Fig. 51 is the diagrammatic sectional figure show ng the ink
jet head cartridge, which is the liquid containing container, according to
a ninth enbodi ment 15 of the present invention. The ink jet _head cartridge
accordi ng t o ¢openipgedénsidebsdi meke, castenswati fhei BydsePhdddfri ses the
ink jet head unit 160, the holder 150, the negative resa re.regulating
chanber unit tosatmémti hkauadk28nip Sheofabrang PH@OFBE§. %hgl St ve
pressure regul ating chanber unit 100 is fixed %o i nsi.de O%gth%dh% %pr 150
and to the boimokief redéOReatIeE pFEESHtE PégliPSt PG "8RanBe dnit <100,
the ink jet head unit 160 is_fixe hr ou the holder. T I\ve
pressure regubaPPhy CPSNLRInHEr 20} i?Hfﬁom%gﬁp%%sg?agﬁe1He§§??$g@%¥%%sure
regul ati ng chapber container 11 f e has an opening part, the
negat i ve’ pr es¥hr8 Fgﬁu%é?Fﬁac%hgﬁﬁgrWH94QEE%85004 - 140 lid 120 attached

to the top face of _t gat.i r e5SWhe Legutd! hfosnaber &oiiigier 110,
two absorbers 130F5ﬁ§l?§0,gﬁﬁ§%gPI§§ in the%ﬁegativg e

the drying step after application of hydrophilic

treatment liquid, the ink tank 21 shown in Fig. 47 and
48 is obtained for the fibrous absorber 22 in which
10 hydrophilic treatment liquid 25 is impregnated.

(Ninth embodiment)}

Fig. 51 is the diagrammatic sectional figure
showing the ink jet head cartridge, which is the liquid
containing container, according to a ninth embodiment

15 of the present invention.

The ink jet head cartridge according to the
present embodiment, as shown in Fig. 51, comprises the
ink jet head unit 160, the holder 150, the negative
pressure regulating chamber unit 100, the ink tank unit

20 200, and the like. The negative pressure regulating
chamber unit 100 is fixed to inside of the holder 150
and to the bottom cof the negative pressure regulating
chamber unit 100, the ink jet head unit 160 is fixed
through the holder. The negative pressure regulating

25 chamber unit 100 comprises the negative pressure

regulating chamber container 110 of which top has an

opening part, the negative pressure regulating chamber




pressure regul ati ng chanber container 110, for 5 inpregnation to hold in
The absorbers 130 and 140 is, in the status of usgpofgthe I nk jet hehdU¢2m4
cartridge, stacked to nake top and bottomtwo | ayers for contacting
closely each other resulting in filling il#0 t-he negative pressure

regul ati ng chanber container 110. 10 A capillary force created by the
absorber 140 located in the lower step is higher than the capillary force
created by the absorber 130 located in the higher step and thus, the
absorber 140 |ocated in the | ower step shows a_higher ink holdihg

per f or mance. IbdalﬂOthétaﬁREQStPthﬁegﬂpuﬁ?Fel@é,tgﬁk“?ﬁaFﬁgenegative

pressure regulating chanber unit 100 is supplied t ugh an ink suppl
tubs_165ilghepgggﬁvbégrQQGléﬁhﬁﬂnFBQFB?rmFPﬁe?H88£tR@@pﬁgrg connuniggtyon
orifice and the absorbher 140 contacts..2Q closely with.the absorber 130
gntthe ;op f?ﬁbsﬁﬁ$?§§fléﬁdaﬁpsé4 onfﬁﬁ??léﬁgsépy%ﬁﬁtHegaff%?er 161 on the
ottom face ereof. An boundary 113c. bhetween_t. or s 130 and 140 i
Y &h 08y, 3980 26L s

| ocat ed upwar BEEREHTEhESEEp2 &R aRbeL; KPP5RAE a$ the communi cating

part in _25 the attitude in_u The, abs e d 0 racse those
nmade by 5entaﬁ8PFﬁ8“3§F?8lgPiﬁgggsgﬁk(fO?BEXE%S%SQG?%el%?a??grnﬁﬁsJUN 2804

- 141 fiber in whic E_l r ped e p | Gladl e i T
absor ber 130 6%rn§ht%85t8§%§%§ %? g%%hbgagigrgg% ?% gﬁgwifgﬁﬁfﬂaae, e

hydrOphilica|E¥aEk%ﬁt%@ ke top and bottom two layers for

contacting closely each other resulting in filling in
the negative pressure regulating chamber container 110.
10 A capillary force created by the absorber 140 located
in the lower step is higher than the capillary force
created by the absorber 130 located in the higher step
and thus, the absorber 140 located in the lower step
shows a higher ink holding performance. Toward the ink
15 jet head unit 160, ink in the negative pressure
regulating chamber unit 100 is supplied through an ink
supply tube 165.
The absorber 130 communicates with the atmosphere
communication orifice 115 and the absorber 140 contacts
20 closely with the absorber 130 on the top face thereof
and also contacts closely with a filter 161 on the
bottom face thereof. An boundary 113c between the
absorbers 130 and 140 is located upward than the top
end of a joint pipe 180 as the communicating part in
25 the attitude in use.

The absorbers 130 and 140 comprise those made by

entangling polyolefin resin (for example, the biaxial




| ocate as a layer crossing to the gravity direction in 5 the attitude in
use. In Fig. 51, the region, of the absorber 130, hydrophilically [reﬁhfﬁm
is evenly indicated by shadowi ng. In the present enbodi nent, hydrodh
treatnment is carried out to nmake the derisdty- of the part hydrophilically
treated for fibers 10 in the region gradually small fromthe bottompart to
the top part. By |ocating the boundary 113c between the absorbers 130 and
140 in the top part, preferably around the joint pipe 180 simlar to the
present 15 enbodi nent, of the joint pipe 180 in the attitude_in use, in
gas-|iqui d exthhegeincwhéphn®ht isndgrmgdePn {hE SUREELAEi81hdANEE ik and
gas in the absorbers 130 and 140 in gas-liquid exchan action can be
assigned to PHe.boFheaphserder A§OtP§1PSsGPF,tPPeOQFagiceﬁg ative 20
pressure in the head part can he stabilized i,n.in S lLying.,action. In
addi tion, by ABRPH§est AéRgERoi4l A& BIFTPP lF@ﬁég %%%Fﬁggaﬁgbrber 140
relatively higher than the capillary force of the_ ahsorher i.n, the
case where inkOER{EL &5 R ﬂ&yﬁ‘fﬁéro 8o &Fs t%?ogé:%'g% fggec;tﬁ%enr J"|r}1nk in

t he upper. absorber 130 is consuned, .. I ncthe t .absorher. 0 can be
consuned? FuFPﬁe?Ftﬁﬁ“Pﬁe155%%“Vhe9€1gﬁgflF&di&ygh%gg%ggg éﬁﬁﬁﬁ%ﬁ - 4 JWN

2004 - 142 acearding hod ne adgonteahaly dhanita ald evedigst (he

absor ber 140 8 area aroun oundary “113c between the absorbers 130
and 140 are f&hh?%aﬂéa(ﬂyxghédbﬁﬂﬂﬁ. In the present embodiment,

hydrophilic treatment is carried out to make the
density of the part hydrophilically treated for fibers

10 in the region gradually small from the bottom part to
the top part.

By locating the boundary 113c between the
absorbers 130 and 140 in the top part, preferably
around the joint pipe 180 similar to the present

15 embodiment, of the joint pipe 180 in the attitude in
use, in gas-liquid exchange action mentioned later, the
interface between ink and gas in the absorbers 130 and
140 in gaé—liquid exchange action can be assigned to
the boundary 113c. As the result, the static negative

20 pressure in the head part can be stabilized in ink
supplying action. In addition, by making strength of
the capillary force of the absorber 140 relatively
higher than the capillary force of the absorber 130, in
the case where ink exists in both the absorbers 130 and

25 140, after ink in the upper absorber 130 is consumed,

ink in the bottom absorber 140 can be consumed.

Further, in the case where gas-liquid interface changes




absorber 130. 5 The ink tank unit 200 is adapted to have constitution

renovabl e fromthe holder 150. The joint pipe 180 which is the conreclN0i
part installed on the surface of the ink tank unit 200 side of the

negative pressure regulating chanber comt4d mer 110 is connected 10 to the
joint orifice 230 of the ink tank unit 200 by inserting in the inside

t hereof. Through the connecting part of the joint pipe 180 and the joint
orifice 230, the negative pressure regulating chanber wunit 100 and the ink

tank unit 200 are constituted to 15 supply . in contaia% d ig.tt}sec itrhk t ank
unit 200 to iascasdipg tRe thegsPvi&oprestale CPEN I at i 3:8 hamd&r” unit 100.

in the part in the position upper than the joint pipe | ce of
the ink tank aheerbes dAfe2pd axea ﬁé&é‘ﬂ&/é:lhﬁr @géxl%;lgrlyeéﬁ-%g iq)r?g chéaxfrber
unit 100, the ID 20 nenber ,170, praqjected fr. he ,f ac nepfond or
prevention of thRoRYSPRELEF| &gai%oﬁngif qt e F ik ftlg'nTl?tddniltn% %}?;&Pnst al | ed
integrally. On the negatjive pressure regulating chanber Iid 120, the

at nospher e coRRGRTLEE grg'?odri fice 115 to 25 comunicate inside the negative

pressure_regul ating, .C ntaiineinol 1Q Wdbhted el dawt nosphere, in
ot her va|5ds, t he a%?gr E%%b%r?&%ﬁé{ﬂged In the neg)ative - 4 JUN 2004 - 143

pressure regu'c%%is'%g.t(ﬁ , e&e@n@@a@l@"fr&p B Ilhcﬂ)deﬁ:l’ naAo. atrmsphei®t i S
formed and t he space, ich is formed by a rib projected fromthe face of
the absorber %ﬁ%eQHBO which is the connecting part installed on the
surface of the ink tank unit 200 side of the negative
pressure regulating chamber container 110 is connected
10 to the joint orifice 230 of the ink tank unit 200 by
inserting in the inside thereof. Through the
connecting part of the joint pipe 180 and the joint
orifice 230, the negative pressure regulating chamber
unit 100 and the ink tank unit 200 are constituted to
15 supply ink contained in the ink tank unit 200 to inside
of the negative pressure regulating chamber unit 100.
In the part in the position upper than the joint pipe
180 in the face of the ink tank unit 200 side of the
negative pressure regulating chamber unit 100, the ID
20 member 170, projected from the face thereof, for
prevention of wrong installation of the ink tank unit
200 is installed integrally.
On the negative pressure regulating chamber 1lid
120, the atmosphere communication orifice 115 to
25 communicate inside the negative pressure regulating
chamber container 110 with external atmosphere, in

other words, the absorber 130 housed in the negative




t he negative pressure regul ating chanber |id 120, and a 5 buffer space 116
conposed of the area without ink (liquid) in the absorber, are prepadtN 7004
around the atnosphere conmunication orifice 115 in the negative pressure
regul ati ng chanber container 110. In the j4int orifice 230, the valve
mechanismis 10 installed. The val ve nmechani smconprises the first valve
frame 260a, the second val ve body 260b, the valve body 261, the valve |lid
262, and the energizing nmenber 263. The val ve body 261 is supported in the
second valve frame 260b slidably and energized toward the 15 first valve
frame 260a sipeebgpurheregedgtinggchember copfaipart héOsvathserremiadh t he
joint pipe 180 is not inserted in the joint orifice 230, an ed art of
the part of ehmospherevaisefprand 96datEpd&PEFer hehighy4S %85? Y s
pressed to the first valve frane 260a b% an 20 gnergiziggrfggﬁeogf t he
ener gi zi ng nefb&ib2pzoiggrefehce™ APe £RGRt REsEPPNBPERTPRE "AK Cank unit
200 is maintained. The joint pipe 180 is. i.nser i e hpgi d r of

t he j oi nt oriFPEen?QétéHé Pﬁ@sgggﬁerﬁgg%aféfgighggbggegggdlgé’tﬁgg?é%nt
pi pe 180_to ve it fromt fir I 0@ ; h t hrough the
openi ng ?orHQBU%gﬁrtﬁ@agfdgﬁ ace %Ps¥%e%§e%%%gg5§?vgl??gﬁg %%gb, inside - 4
JUN 2004 - L4445 q0f NG Pl RGOl GowTpRepdken Wrbiindnenée part of

the ink tank cording to this, air tightness of the ink tank
uni t 200 is r%%ﬁ@%ﬂﬂéf& communication orifice 115 in the negative
pressure regulating chamber container 110.
In the joint orifice 230, the valve mechanism is

10 installed. The valve mechanism comprises the first
valve frame 260a, the second valve body 260b, the valve
body 261, the valve lid 262, and the energizing member
263. The valve body 261 is supported in the second
valve frame 260b slidably and energized toward the

15 first valve frame 260a side by the energizing member
263. In the status in which the joint pipe 180 is not
inserted in the joint orifice 230, an edge part of the
part of the first valve frame 260a side of the valve
body 261 is pressed to the first valve frame 260a by an

20 energizing force of the energizing member 263 and
hence, air tightness inside the ink tank unit 200 is
maintained.

The joint pipe 180 is inserted in the inside part

of the joint orifice 230 and the valve body 261 is

25 pressed by the joint pipe 180 to move it from the first

valve frame 260a and thus, through the opening formed

on the side face of the second valve frame 260b, inside




supply ink in the ink tank unit 200 to inside of the 5 negative press¥r§
regul ati ng chanber unit 100 through the joint orifice 230 and the jo AEN 2004
pi pe 180. In other words, by opening of the valve in the joint orifice

230, inside of the ink containing part -oft4dhe ink tank wunit 200 in the

cl osed status beconmes a comunicating 10 status though only the above

descri bed opening. The ink tank unit 200 conprises the ink containing

contai ner 201 and the I D nenber 250. The ID nenber 250 is for prevention

of wong installation in installation of the ink_tank unit 200 and the
negative pressfirehd5jotynl pibagl8happerunhratedsovwith {A81AD REXTe©250, the
above described first valve frane 260a is fornmed. By, using the first valve
frame 260a, tHeevahketapkhanisn?O0Ps cﬁﬁ@?F@bF@dt?otKéﬁuIQF flow of ink in

the joint orifice 230. The valve nechanisn1g§6forns g eniagtand 20 cl osing
actions by engbghhoesFtaft keej dnkt TAPFe REY the’f ggFFve pressure

regul ating chanmber unit 100.. On, the front.fa i ones negative
pressure reg%?@?%ﬁglﬁhaﬁBthﬁn?Pﬁlgﬁn i ETEO?SPhgelﬁﬁﬁgﬁgeg%é . the
recessed_part 252 for the ID is for : ‘ 9 ipSedden of the
i nk tanksunitn%@ﬁﬁlTﬁepFﬁESBEﬁt5?§P2§gé%ﬁtgﬁﬁggg%ogﬁﬁﬁﬁgeholIomﬁk£ontainer

having an al mpsL pol¥goBal (RLE 25haRRAARAeA 1o1feI BAp20040- 145 agt i ve

pressure creatl ng- functron. Ink containing container 201 is
constituted fygmthe casgen?ig aedear kBieenah kag 32@ntTheigdse 210 and

e 230, inside of the ink containing part of the ink tank
unit 200 in the closed status becomes a communicating
10 status though only the above described opening.
The ink tank unit 200 comprises the ink containing
container 201 and the ID member 250. The ID member 250
is for prevention of wrong installation in installation
of the ink tank unit 200 and the negative pressure
15 regulating chamber unit 100. In the ID member 250, the
above described first valve frame 260a is formed. By
using the first valve frame 260a, the valve mechanism
is constituted to regulate flow of ink in the joint
orifice 230. The valve mechanism performs opening and
20 closing actions by engaging with the joint pipe 180 of
the negative pressure regulating chamber unit 100. On
the front face, which becomes the negative pressure
regulating chamber unit 100 side, of the ID member 250,
the recessed part 252 for the ID is formed to prevent
25 wrong insertion of the ink tank unit 200.

The ink containing container 201 is a hollow

container having an almost polygonal pier shape and a




I nternal bag 220 are adapted to be renpbvable, 5 respectively. The internal
bag 220 has flexibility and the internal bag 220 is deformabl e accor &ty 2004
to leading of ink contained in inside. The internal bag 220 has the

pi nch-of f part (fused part) 221 and is -sugorted by the pinch-off part 221
in the status of engaging the 10 internal bag 220 with the case 220. In the
part, around the pinch-off part 221, of the case 210, the external

at nrosphere comunicating orifice 222 is forned to allow |eading atnosphere
to the space between the internal bag 220 and the case 210 through the
external 15 atewspheeecprossunecarenagivg fupet2on: THBe| BPKenber 250 is

connected to each of the case 210 and the internal %g 2% of the ink
contai ning coattpHRENGOTONTARENED %@ﬁbé? QBBSFétEBﬁﬂe 88 B9° Fa8Fon of the

seal face 102 of the internal bag 220 bCh corrggﬁondﬁ tRe the ink
| eadi ng part, 219raPﬁea“|hPEPﬁ&P b5392§6 Re“PRk i 1§ cont ai ner

201, wth a correspondi ng éhe % OL the bO'BE orifice 230 in
the | D menber iD58TNALBRE A é BthF aptgﬁe Suppl y-0péni ng part of the ink
cont ai ni ng contalner 25,201 | YpS§a p nk
from the seaFeﬁB?F tovelke I ﬁenggegégg ﬁ bﬁg %% %géﬁggﬁﬁﬁﬁg %%ﬁ%alner

201 in attachin an%e%%%ﬁggéa gﬁtﬁe4déyyrgggie aé&@rd&h@ Bk 1eark ngni t

200. Concerni he case menber 250 when an engagi ng part
210a forned OBftEﬁthBnkéiﬁerln inside. The lnternal bag 220 has

the pinch-off part (fused part) 221 and is supported by
the pinch-off part 221 in the status of engaging the

10 internal bag 220 with the case 220. In the part,
around the pinch-off part 221, of the case 210, the
external atmosphere communicating orifice 222 is formed
to allow leading atmosphere to the space between the
internal bag 220 and the case 210 through the external

15 atmosphere communicating orifice 222.

The ID member 250 is connected to each of the case
210 and the internal bag 220 of the ink containing
container 201. The 1D member 250 is connected by
fusion of the seal face 102 of the internal bag 220,

20 which corresponds to the ink leading part, for the
internal bag 220, of the ink containing container 201,
with a corresponding face of the part of the joint
orifice 230 in the ID member 250. According to this,
the supply copening part of the ink containing container

25 201 is completely sealed to prevent leak of ink from
the seal part of the ID member 230 and the ink

containing container 201 in attaching and detaching of




the case 210 and a click part 250a forned in the top 5 part of the ID
menber 250 are at | east engaged, the ID nenber 250 is al nost fixed_1€ @&ﬁm4
i nk containing container 201. Next, novenment of ink between the ink A

unit 200 and the negative pressure regullatd6 ng chanber unit 10 100 will be
expl ai ned bel ow. When the ink tank unit 200 is connected to the negative
pressure regul ati ng chanber unit 100, ink in the ink containing container
201 noves to inside of the negative pressure regulating chanber unit 100
until 15 pressures of inside of the negative pressure regulating chanber
unit 100 and thei dekotankeubpk @@ﬁtalnlng cont ai ner 201 becone equal (this

status is naned starting status for use). Wen ink _cons nptl Is started
by the ink jet 20 fengegpingléhe E&P&n@ﬂﬁgapﬁ &hgi LEcme i‘ch val ues

of the static negative pressure cre t %% bot h inside fthe | ernal bag
220 and the aBWB8PbeP ERGPASHRSET, §W&db?nb tﬁ? i"ACEr Y4l bag 220

and the absorber 140 is _consumned. Kk orber 25
130, ink in tﬁ@ea8§5ﬁb3901§5 ? §P§8 cgﬁg ng %awﬁéﬁﬂﬁﬁg%%%,kﬁ pipe is
comruni cated with t re ti [ Iyt tive -4
JUN 2004%- 14937y 8? %?‘ [’]L gue ﬁ?gtig?\)a (}érl'r %Etml%lé 0 %ggg bf}e}}@n%gﬁ
ConsuPLi O Pfped, PP dbd e kit 1Y thedlidd@orddiBlifg Dag 220 and

replacing to

container 201.
Next, movement of ink between the ink tank unit
200 and the negative pressure regulating chamber unit
10 100 will be explained below.
when the ink tank unit 200 is connected to the
negative pressure regulating chamber unit 100, ink in
the ink containing container 201 moves to inside of the
negative pressure regulating chamber unit 100 until
15 pressures of inside of the negative pressure regulating
chamber unit 100 and inside of the ink containing
container 201 become equal (this status is named
starting status for use}.
When ink consumption is started by the ink jet
20 head unit 160, balancing in a direction in which values
of the static negative pressure created by both inside
of the internal bag 220 and the absorber 140 increases,
ink held by both the internal bag 220 and the absorber
140 is consumed. Here, if ink is held by the absorber
25 130, ink in the absorber 130 is also consumed.

When the joint pipe is communicated with

atmosphere by reduction of ink amount in the negative




I nternal bag 220 noves to inside of the negative 5 pressure regul ating
chanber unit 100. By this step, the absorbers 130 and 140 keep al nos{ JUN 2004
constant negative pressures against |eading out of ink keeping the
gas-liquid interface. Through such gas-tiga¥d-exchange status, when the
total volune of ink in the internal 10 bag 220 noves to inside of the
negative pressure regulating chanber unit 100, ink renmained in the
negative pressure regul ating chanmber unit 100 is consuned. In the ink jet
head cartridge, as described above, 15 having the negative pressure

regul ating ch@nbseummireguxatmmmIﬂhamhﬂttumﬂtrkﬂq cEEedpieh itk and gas in
the ink containing container 201 abruptly expand according to the

envi ronnment al comsngetionk deswsis dnmedipd@dyi Ved fieddiids QfulHte ng

chanber container 110 to raise the 20 level of ink in the ne atrve pressure
regul ati ng charisemadoasl 70 Brol q%ﬁ%?°%ﬂﬂ<qq(ﬁ&%%{)%?ﬁﬂ%&e © having the
| ow fl ow resi stance and coarse density of ber of the absorbers 130 and

140. By this, ifernadr ARI prés SaveT i ﬁq?% s 93 $sed. 25

However, in order to e at i sfactori I r e function

(al so buf er PHSYED le%%is tc’ﬁs PR/I Z’rﬂ "bbnaﬁl Ztﬂrclg)ocgn?a}’s# ngseg%én A ngr |

requires - tggz 04 - L48 4 ces&rl%)ké%rgﬁny&ggr@o térﬁ?r‘:&?&% ‘ﬂgrt of
er co

the negative i regul I Nng° cha nt'al ner wever,

hydrOPh'|'CalB&é§§ﬁ¥§§1§55¥héﬂI%%éd%hg out of ink keeping the

gas-liquid interface. Through such gas-liquid exchange
status, when the total volume of ink in the internal
10 bag 220 moves to inside of the negative pressure
regulating chamber unit 100, ink remained in the
negative pressure regulating chamber unit 100 is
consumed.
In the ink jet head cartridge, as described above,
15 having the negative pressure regulating chamber unit
100 and the ink tank unit 200, when ink and gas in the
ink containing container 201 abruptly expand according
t+o the environmental change, ink flows in the negative
pressure regulating chamber container 110 to raise the
20 level of ink in the negative pressure regulating
chamber container 110. Here, ink flows to a place,
having the low flow resistance and coarse density of
fibers, of the absorbers 130 and 140. By this, the
abrupt pressure rise in the container is eased.
25 However, in order to express satisfactorily such

pressure easing function (also buffer function), the

conventional liquid containing container requires




present enbodinent is prepared in the absorber 130, the 5 flow toward the
upper part of the ink absorber according to the abrupt pressure ri set dEh2004
be captured in the hydrophilically treated area to disperse it in the
direction of crossing to the gravity difet48on as shown in the arrow in
Fig. 53. By this, the above 10 described buffer function can be fully
expressed w thout the excessively |arge volune of the upper part of the
negative pressure regul ating chanber container. |In addition, particularly,
by conducting hydrophilic treatnment for the absorber 130 to nmake not even
but to 15 decesgessineivedexsnt vadusier Pi Sher 4PPRE BFFS Afarhe ink is

captured in the hydrophilically treated area sequentially fromthe bottom
side and thushepatiNe DPIESEYEe H’WWW‘W%‘P&% FEVREI®Iyf ficient in the
hydrophilically treated area, it does _not qQccyr that. 20 ink .ris over the

hydr ophi | i cal Fpveresr ed fatég. PYA=OR l&%&ﬁﬂﬁg 8®E%q1qﬁﬁflziﬁet exanpl e,
in which the hydrophilically treated area.Jds_p I Nt It~ pf upper
absor ber 130,Pﬁé§38§e P§§3§P§d}s ﬁﬁ%ﬂ%ﬁﬁQa#Fy%%ﬁhQ%ﬁgﬁgfggéﬁ¥ﬂeﬁ%%%inent,

t he integfaceﬁggﬁl§gﬁﬁé§%qﬁ@pu%¥%%a2%§ﬁg§g§t%@pigﬁda%g%gﬁ%r!ocated in the

posi ti on~uppe ant ol nt thus, as shown in Fig. 53, when

for whole of the upner %s%ge%b-r-updc HMNM 2004 ri0 cal3®e REP@REL i C

treatnment is carrie ut to make the “hydrophilic property weak fromthe
bottom to the;upRele Hid@PHiIANBallke tefdarid sirdd alo diddersabave in

descri ption

the direction of crossing to the gravity direction as
shown in the arrow in Fig. 53. By this, the above

10 described buffer function can be fully expressed
without the excessively large volume of the upper part
of the negative pressure regulating chamber container.
In addition, particularly, by conducting hydrophilic
treatment for the absorber 130 to make not even but to

15 decrease in treatment density toward the upper part,
ink is captured in the hydrophilically treated area
sequentially from the bottom side and thus, in the
status in which ink capturing is insufficient in the
hydrophilically treated area, it does not occur that

20 ink rises over the hydrophilically treated area.

In the example shown in Fig. 51, the example, in
which the hydrophilically treated area is put in the
part of the upper absorber 130, has been presented.
Particularly, in the present embodiment, the interface

25 130c between two absorbers 130 and 140 is located in

the position upper than the joint pipe 180 and thus, as

shown in Fig. 53, when for whole of the upper absorber




is also yielded. 5 In the present enbodinent, the ink jet cartridge, in

whi ch the negative pressure regul ating chanber unit 100 and the i”KAFﬂﬂfum4
unit 200 can be separated, has been shown. However, these may be a fo

i nseparable. In addition, the ink contaildShg container 201 of the 10 ink
tank unit 200 has the structure having the deformable inner bag 220,
however, nmay the structure conprising the case 210 only. In the case where
the ink containing container 201 is constituted of the case 210, in
occurrence of abrupt pressure rise in the ink 15 containing contai ner 201
caused by thel@fyi hpdmephalicchaagéngny fRechpriréedt ABtHEPT BRKRg F¥ncti on of
the ink containing container 201 itself is |ost, and hence, the
constitution bxgrepbihgct RECBAGEYhYBAKS EFPRg thEnEPESA™ &P £RE NEFSS ve
pressure regul ating chanmber unit 100 is _20 nor referabl.e. Teqph

embodi ment ) ~ FigresiEops. t fBe| SﬁﬁﬁFGdFﬁQN?EcFPo%BE FrEvCofeERE LB ank,
which is the tenth enbodi ment of the present invention. 25 The ink tank 21
of the preseniSeabsai ¥ERte8onprises the tank case 26 having the supply

opening 24 Lo supply 4ok (Lack 4 ng g SUsl 38,aLE bl sagh JUN 2004

- 150 réinforped _ ( ply materprpof treatnment to a recordlng
medi um bef or e, §nky eLECtHANh A0 HeedidiR0 rditadciag’ esaribdy et i ng
i'ng

ink fromthe éﬁeg

100 and the ink tank unit 200 can be separated, has
been shown. However, these may be a form inseparable.
In addition, the ink containing container 201 of the

10 ink tank unit 200 has the structure having the
deformable inner bag 220, however, may the structure
comprising the case 210 only. In the case where the
ink containing container 201 is constituted of the case
210, in occurrence of abrupt pressure rise in the ink

15 containing container 201 caused by the environmental
change and the like, the buffering function of the ink
containing container 201 itself is lost, and hence, the
constitution expressing the enough buffering function
of the negative pressure regulating chamber unit 100 is

20 more preferable.

(Tenth embodiment)

Fig. 54E is the longitudinal sectional view of the
ink tank, which is the tenth embodiment of the present
invention.

25 The ink tank 21 of the present embodiment

comprises the tank case 26 having the supply opening 24

to supply ink (including liquid such as waterproof




orifice and the fibrous absorber 22 housed in the tank 5 case 26 to hold
i nk under the negative pressure condition. The tank case 26 is equi-pgiN 2004
with the atnosphere communication orifice 23 to comrunicate the fibrous
absorber 22 housed in inside part and w t150 ext ernal atnosphere. 10 The
fibrous absorber 22 is totally hydrophilically treated. In the present
enbodi nent, hydrophilic treatnent is perforned to whole of the fibrous
absorber 22. Hydrophilic treatnment is carried out to realize that an
adsor bi ng performance of the hydrophilic 15 treatnent agent becones
strongest arovaiinfhecedppliguidp&ni AgP2y wAgebPEOREs tREak™EBEOL i Ry to the
di stance fromthe supply Qpenin% 24. A met hod for ¥ieldin% t he region
relatively supeerdingnmedian Pefesnt inki eyeetiRPdr SphitPPcTEFPEEE D0 of
the hydrophilically treated E@rt_in t he abov% des% i bed f%brous absor ber 22
and the regi ohepdl &pi Ferprd RYePIBFTRICIRE MTPPy TRP PIBETd8Scri bed with
reference to Figs. 54A to 54E. As shown in Fig., 24A__th RLr eatgd
fibrous 25 a9§é%b€? and; theo LEbgoug Fﬁ%oﬁgﬁfog%i CESPred ngn% agent 25,
as shown_in Fig. 54B, .to agﬁach the . h phili.¢ st Leataent .agent 25 to the
par t necéssar?gﬁﬁ 22%4455’UI’§1° So4nk f&fe’§%5%nPFP§%1%?d§ogﬁu||c property.
Subsequently, the. operati g; feed gt 9 ot RGudLpeRd wik®P ther the
hydr ophi | i c tPQE?ﬁEﬁ négeﬁggl ?%ngbfeés shown%inbég}
atmosphere communication orifice 23 to communicate the
fiprous absorber 22 housed in inside part and with
external atmosphere.
10 The fibrous absorber 22 is totally hydrophilically
treated. In the present embodiment, hydrophilic
treatment is performed to whole of the fibrous absorber
22. Hydrophilic treatment is carried out to realize
that an adsorbing performance of the hydrophilic
15 treatment agent becomes strongest around the supply
opening 24 and becomes weak according to the distance
from the supply opening 24.
A method for yielding the region relatively
superior in relative continuity of hydrophilic effect
20 of the hydrophilically treated part in the above
described fibrous absorber 22 and the region relatively
inferior in continuity will be described with reference
to Figs. 54A to 54E.
As shown in Fig. 54A, the untreated fibrous

25 absorber 22 is soaked in the hydrophilic treatment

agent 25, as shown in Fig. 54B, to attach the

hydrophilic treatment agent 25 to the part necessary of




54C, for the place unnecessary of continuity of 5 hydrophilic effect is
subjected to the drying step |acking heating process. Then, the pl acg&JUN 2004
heated normal |y, even after hydrophilic treatnent, a treatnment film of
which effect is sustained, is formed on 1%k surface of 10 fibers. In
contrast, on the place subjected to the drying step |acking heating,

cl eavage and condensation of the polyner contained in the hydrophilic
treatment agent do not take place and hence, the hydrophilic treatnent
agent |leaves as a lunmp on the surface of 15 fibers and has not bound to the
surface of fiberéniThel padrophilifsi OFCPRE thydr SYREERIONYYt ndhe agent
makes a lunp, contributes to wettability for initial ink,  however, is
easy to fall dpemathoBofparsEesrEc o fide leé{&é‘gsﬁﬁ_jeé’cr{é]’(f &%heat i ng

process. Therefore, in 20 accordance wth a ti sequence, the hydrophilic
treatnent ef f Bpdrpehdddcaitiedtacan@oend %%ppl?gﬁﬁénﬁﬁgs ﬁnkﬁibggéﬁb t he

region relatively strong in_. hydrophilic pro ty. ~d he part

di stant from Sfke £8ppi eoﬁ%ﬁ?%buf%eﬁgfsﬁgyéﬁgi§%R£§a%%%?(ﬁéthe 25
hydrophi Lic treatnent .effe and .t hys., . { £ i M relatively
weak hydPophi F‘V@r Pgﬁéf‘f:y.e%tfﬁg BT %’ElsbJa%gt%r Ztr" r2{‘§le| sﬁq’lég%shc}%ﬁb in Fig.

54D, - 4 JUN 2004 .- 1 I r |3, the tank case 26 to nmake the ink tank
21. In injec Fﬁglpﬁk%%ﬁi?%§FF%§Q?%n' 21, the region, of which initial

hydrophilic effect Jpag beg iid&kARMbted normally, even after

hydrophilic treatment, a treatment film, of which
effect is sustained, is formed on the surface of

10 fibers. In contrast, on the place subjected to the
drying step lacking heating, cleavage and condensation
of the polymer contained in the hydrophilic treatment
agent do not take place and hence, the hydrophilic
treatment agent leaves as a lump on the surface of

15 fibers and has not bound to the surface of fibers. The
part, in which the hydrophilic treatment agent makes a
lump, contributes to wettability for initial ink,
however, is easy to fall down in comparison with the
place subjected to heating process. Therefore, in

20 accordance with a time sequence, the hydrophilic
treatment effect is sustained around the supply opening
12 to become the region relatively strong in
hydrophilic property. However, the part distant from
the supply opening 12 has no sustainability of the

25 hydrophilic treatment effect and thus, beconmes the

region with relatively weak hydrophilic property.

The fibrous absorber 22 is, as shown in Fig. 54D,




has been extended to a peripheral region of the 5 atnosphere conmuni cation
orifice 23 and therefore, injecting ink from other atnosphere - 4 JUN 2004
comuni cation orifice 23 becone easy. And, as shown in Fig. 54E, after
ink is injected, the part, hydrophilicallyszt+eated, around the atnosphere
comuni cation orifice 23 10 falls down to reduce the hydrophilic treatnent
effect and hence, the fibrous absorber 22, of which hydrophilic treatnent
effect increases toward the supply opening 24, is conpleted. Consequently,
by adopting the constitution according to the present 15 enbodi nent, as
mentioned in theetiteth ianvbei mank wask 26efter eaake tberigk Aandndli-he |i ke,
in addition to an advantage caused by increase in the hydrophilic
treat nent eff @at iagectdingg ink time tdies tiakc Fapbwddd the @Iy &feni ng,
initial ink injection can be made easy. 20 Next, with reference o Fig. 16,
a liquid ej ecwhigh redddgilngvapeatddds ofifect bést A8 FEGSEEHYS by
nmounting the liquid containing container accordin%_to %2% resent
respecti ve enbed meens exgiemdesk tqe e PFdPNEE o REYIEN P 5‘.% 16, the liquid
contai ning container 1000 is fixed to su ortzgy p%ﬁQ&kgpi reans not
i || ustrafed ofHIRSPESES SHIMYELF RS Y 156y “of The - 2004 - 153
liquid ejecting recarding,apparat |.J I.nst al | N it t.achably
SRS oI e e, AARIRHAR, Farkt (R T

detachable fo Il [ ustrated)
to ejecting a_  ;fice 23 become easy. And, as shown in Fig. 54E,

after ink is injected, the part, hydrophilically
treated, around the atmosphere communication orifice 23

10 falls down to reduce the hydrophilic treatment effect
and hence, the fibrous absorber 22, of which
hydrophilic treatment effect increases toward the
supply opening 24, is completed. Consequently, by
adopting the constitution according to the present

15 embodiment, as mentioned in the ninth embodiment with
reference to Fig. 47 and the like, in addition to an
advantage caused by increase in the hydrophilic
treatment effect according to the distance toward the
supply opening, initial ink injection can be made easy.

20 Next, with reference to Fig. 16, a liquid ejecting
recording apparatus, which performs recording by
mounting the liquid containing container according to
the present respective embodiments, will be described
below.

25 In Fig. 16, the ligquid containing container 1000

is fixed to support by positioning means not

illustrated on the carriage HC to the main body of the




recording drop may be previously installed in the 5 carriage HC or may be
previously installed in the ink supply opening of the |iquid contatgijgy 7004
contai ner 1000. A normal and reverse rotation of a driving notor 5130 is
transmitted to a | ead screw 5040 through 13 iving transm ssion gears 5110,
5100, and 5090. By 10 rotating these gears or engaging the carriage HC with
a screwed groove 5050 of the | ead screw 5040, a reciprocating novenent
along with a guide shaft 5030 beconmes possible. A nuneral 5020 represents
a cap covering a front 15 face of the recording head and the c 5020 is

used for opetagund diamtiaggat seceEei8gy agParasuFeddrdi AGIhdAFT gh the
openi ng of the cap by drawi ng neans not illustrated. The c 5&§%acan
cover the facénoftiachapdwt ArGashebilee tOFM d8p&lFi FATFEETF dI Mg by

moving 20 by a driving force transnitted thrgu%g %ear§.5080, 5090 and the
like. Around rasoggdpngobeads (8pdadildystraded ndt FIPGEF % éd is installed

and the blade is supported novably in the top.an ttoom di.rections of the
figure. The BPEAEALEINGEOPEEY e&nglPHFéyg%ngﬁﬁgﬁp;q%hf&§i25 known

cl eani ng_bl ade can be tural | | i to the . pL | JTE; These

capping,5cleaﬁPﬁ§}a§ﬁdg@}§ﬁﬁﬁﬁ¥?2%£6%§§”§%§l§ z G%ag%%hq?p?gﬁgggg%stituted

to allow a desire %{ﬁ%ﬁqﬁg} dfN dH0S8 G [BPRAHiRG RRYtd Qb1 dd®. action
n

of the | ead sCHBR the carriage HC noves to home position
A normal and reverse rotation of a driving motor
5130 is transmitted to a lead screw 5040 through
driving transmission gears 5110, 5100, and 5090. By
10 rotating these gears or engaging the carriage HC with a
screwed groove 5050 of the lead screw 5040, a
reciprocating movement along with a guide shaft 5030
becomes possible.
A numeral 5020 represents a cap coverxing a front
15 face of the recording head and the cap 5020 is used for
operating drawing to recovery of the recording head
through the opening of the cap by drawing means not
illustrated. The cap 5020 can cover the face of an
ejecting orifice of respective recording head by moving
20 by a driving force transmitted through gears 5080, 5090
and the like. Around the cap 5020, a cleaning blade
not illustrated is installed and the blade is supported
movably in the top and bottom directions of the figure.
The blade is not restricted to this embodiment, but a

25 known cleaning blade can be naturally applied to the

present embodiment.

These capping, cleaning, and drawing recovery are




thereof. However, if the desired action is adapted to 5 do in a known
timng, any of themcan be applied to the present enbodinent. As des& Uik eths
above, according to the present invention, in the fibrous body as the
negative pressure creating nenber housedds the |iquid containing 10
container to hold the recording liquid for the liquid ejecting head, by
that the surface of the fiber has polyolefin resin and the polyolefin

resin has hydrophilic group orienting to the surface of the resin,
wettability of the surface of the resin 15 increases and therefore, even if
the liquid usednss1tnkedmkoha@h@Wthﬁe§mFﬁ§c§r?éﬁ§PBﬁ la §B@§Fal step and
facility, conventionally necessary for injection

sinplified. InoadesppoﬁlnghEOﬁP-‘é\?\PnrBé’l §P§néetlwﬁeﬂ tﬁg %883dr'5ﬁ§e| i qui d

noves, decreases 20 and hence, high flow rate LSU can I
the |iquid eJ6@#9nghﬁ§aGhPoPaHFgﬁg§p§5dmBVFﬁt RgméyBPSpﬁgPrgatiéggnLﬁ{

for the pressure contacting body | bers .ar d h

D oo ang oot scon o 0. ca%t ShRoReBARePoduEsotnd  RoPREY 55" "
Sis ance and increase ui di t |nk

| ow rat eSbecof® pBs& Pgwnlﬁlméé it FOR ngﬁkﬁgggﬁ E gglggﬁﬁﬁz1§%%CEﬁPed

the case - 4 JUN 20 4 13 f,ior ous bod
b M) y is nade to the pressure
contacti ng b08§eS FWEre?ore rise of the flow resistance can be

suppr essed. As described above, according to the present
invention, in the fibrous body as the negative pressure
creating member housed in the ligquid containing
10 container to hold the recording liquid for the liguid
ejecting head, by that the surface of the fiber has
polyolefin resin and the polyclefin resin has
hydrophilic group orienting to the surface of the
resin, wettability of the surface of the resin
15 increases and therefore, even if the liquid used is ink
with the high surface tension, a special step and
facility, conventionally necessary for injection
thereof, can be simplified. In addition, the flow
resistance, when the recording liqguid moves, decreases
20 _ and hence, high flow rate supply can be realized for
the liquid ejecting head for high speed printing.
Hydrophilic treatment for the pressure contacting
body of fibers arranged in the supply opening part of
the liquid containing container can reduce the ink flow
25 resistance and increase fluidity of ink and therefore,

ink supply of high low rate become possible. In

addition, staying of bubbles can be prevented the case




The part corresponding to the supply opening and 5 peripheral part
thereof, of the fibrous body as the negative pressure creating nenbeg JUN 2004
housed in the liquid containing container, is hydrophilically treated and
therefore, the recording liquid exists-arrs®s-in the supply opening and
peri pheral part thereof and 10 discontinuity of liquid supply to the head
Is prevented. In addition, in the liquid containing chanber of integrally
formed or attachably detachabl e constitution through nutual conmmunicating
part between the negative 15 pressure creating nmenber-housi ng chanber and
the liquid cepnbabnsngodpanbemade pbatbel RYEFSURRI ERANTECLARG 88%n the
upper part than the communi cating part between the above deipribed
negative pressodetbeeafpng, neiBer ofotbenglpyr FeghdtRAECab8le Pescri bed
liquid 20 containing part and crosses to the gravity direction, of the

fi brous body aspphesaeégdati ve pressure creating nenber housed is
hydrophilically treated and thus, l'iguid an qui d

N : .
containing part i Th@xﬁéﬁ&eﬁoﬁﬁeﬁﬁgxggVPLSﬁng aF”Eﬁgﬁg§§eF35%?§“%1omang 25

Criaennb persesHaREed: i Tk OSSR A
pressi ooyt M, SR e R s
chanber - of containing container, is hydrophilically treated and
therefore, the recording liquid exists always in the
supply opening and peripheral part thereof and
10 discontinuity of liquid supply to the head is
prevented.

In addition, in the liquid containing chamber of
integrally formed or attachably detachable constitution
through mutual communicating part between the negative

15 pressure creating member-housing chamber and the liquid
containing chamber, a plane layer, which is located in
the upper part than the communicating part between the
above described negative pressure creating
member-housing part and the above described liquid

20 containing part and crosses to the gravity direction,
of the fibrous body as the negative pressure creating
member housed is hydrophilically treated and thus, even
if liguid and gas in the liquid containing part is
expanded by the environmental change, liquid flowing

25 between fibers can be diffused in the above described

hydrophilic treatment part. Therefore, without

increasing a volume of the negative pressure creating




integrally formed or attachably detachable constitution 5 through nu%ﬂ@h
conmuni cating part between the negative pressure creating nenber-hous 2004
chanber and the liquid containing chanber, the liquid supply region from
the comunicating part between the abovelifeseri bed negative pressure
creating menber-housing part and the above 10 described |iquid containing
part of the fibrous body as the negative pressure creating nenber housed

to the liquid supply opening for the liquid ejecting head is
hydrophilically treated and hence, even if the liquid surface in

gas- i qui d exmbapge-heudisguchedband BSWNDE] PTSSEWRIR CAESc ST BF f f er ence

of density of the fibrous body, the projected |lowered |iquid surface is
stopped in tHelhydeepkd.ically treated area. According to this process,
l'iquid novenent fromthe |iquid conpainin% part to t@g @EQ@EJ e pressure
creating menber - hofsitAgery par tthes 1iguig SO ey 8" and t herefore,
stable gas-liquid exchange action is carri.ed out. T g he
suppl y openi ngniteompdAapfiommes OF AEACheP nge#ﬁﬁg?ﬁﬁﬁg%%%ggéalng %quid
exi sts always around there and har.dly .dis ' |t SHRP i @peni ng.
25 Furthér, wieFoxrdhelIS G Eoérg'ﬁﬁnéicrﬁyt ng gpi’%[r}t% rs}}’llll‘r?tgﬁeglceédﬂt?e to, twhle&p
hydrophilically treated area ' > AW g | dHEMEE R d Y edne uid
therefore, th Iqﬁﬁﬁﬂf(ﬁﬁﬁéﬁﬁﬁy}ﬂgﬂﬁgéjQSUN fbéﬁﬁ%u%%7 can beagﬁ%othly

recovered. Li g:%i dca@#firﬁ | t%e[ﬁg%qsrsq{% 1iQfu L AN W afedidien |fiffm deieg ect i ng
head can be C¢ontrolled accor Ing to the magni tude of the

communicating part between the above described negative
pressure creating member-housing part and the above

10 described liguid containing part of the fibrous body as
the negative pressure creating member housed to the
ligquid supply opening for the liquid ejecting head is
hydrophilically treated and hence, even if the liquid
surface in gas-liquid exchange is disturbed and lowered

15 by microscopic difference of density of the fibrous
body, the projected lowered ligquid surface is stopped
in the hydrophilically treated area. According to this
processg, liquid movement from the ligquid containing
part to the negative pressure creating member-housing

20 part is not discontinued by air and therefore, stable
gas-ligquid exchange action is carried out. The part
around the supply opening is hydrophilically treated
and thus, the recording liquid exists always around
there and haraly discontinued in the supply opening.

25 Further, whén a new liquid containing part is replaced
to, the hydrophilically treated area of fibers draws

liquid actively and therefore, the liquid ejecting head




hydrophilically treated area. 5 In the |liquid containing chanber of

integrally forned or attachably detachable constitution through ngt |g4
comuni cating part between the negative pressure creating nenber-ho sﬁ@&ﬁ

chanber and the liquid containing chamber57regi ons, corresponding to the
10 communi cating part between the above descri bed negative pressure
creating nenber-housing part and the above described |iquid containing
part or the atnosphere |eading groove and the near area thereof, of the
fibrous body as the negative pressure creating nenber 15 housed is

hydr ophi | i cal bgan beeamedthdd WererereRi-s LAGYLEpRMENEHYYY NEGEERTY part
stably holds liquid and thus, before the gas-liquid exchange status is
reached, it €am becprevgnedd thrad ignddggdecitdidd PeReh&e Piction s

carried out by careless air pass. \Wen consunpti%th% gﬁithe recordi ng
liquid stops cantmeldesd prgerdingxdratye R UL EnEHpdrt® corresponding to

the atnosphere |eading %éoove t he ove described fibrous body and
peripheral paPVSEREPdIACRAN b FATTEI WS 1iquid to close rapidly the

at nosphere conmmuni cating 25 gr.oove Qr_ . ' i HntlfaGArdl ng to the
above déscribed fdafcth nifqgﬁgﬁfé“gﬁEgﬁ?%ﬂ?%EﬂﬁbqgﬁgiJact.on %écones

possi bl e. In additi-on. Wien e 3P sorthpldN2AM reuli®n daswiidied |iqui d
contai ning co fAMer 9's Senove or re61acenent, liquid hardly drops than
the communi catj 9 a1PUdmmiin it 13RP W e Heltihlerth Regatdags fires preseieat i ng
creating member-housing chamber and the liquid
containing chamber, regions, corresponding to the
10 communicating part between the above described negative
pressure creating member-housing part and the above
described liquid containing part or the atmosphere
leading groove and the near area thaereof, of the
fibrous body as the negative pressure creating member
15 housed is hydrophilically treated and hence, this
hydrophilically treated part stably holds liquid and
thus, before the gas-liquid exchange status is reached,
it can be prevented that the gas-liquid exchange action
is carried out by careless air pass. When consumption
20 of the recording liquid stops in the gas-liquid
exchange status, the part corresponding to the
atmosphere leading groove the above described fibrous
body and peripheral part thereof can be filled with
liquid to close rapidly the atmosphere communicating
25 groove or communicating part. heccording to the above

described functions, stable gas-liquid exchange action

becomes possible. In addition, when the above




menber housing part side. 5 Besides, according to the surface reform nethod
applied to the present invention, for the surface of entire insi de—F?.aJ'LFN ng
t he negative pressure-creating nenber, such as the porous body and a
finely processed elenent, having a complidtted shape, desired |yophilic 10
can be applied. And, for the olefin resin, which is regarded as difficult
to subject to the surface reform |yophilic nature can be maintained for a
| onger period than conventional one. Further, there is hardly the

negative pressure-creating nenber structure and an 15 increase in a weight
and the surfadescribefl LéfiuifdegonEainbagf 6PREAIRSTalFhFRMPEPEr fOF a

mol ecul ar | evel, preferably the nononol ecul ar Level Furt hernore,. desired
ref orm can berepdergmppiet LagHidnbBazfdy 4ToRgnd QBtGPFnﬁomﬁﬁﬂif%;ﬁﬁﬁ | ent
in sinple and mass 20 production performance _can be provi ded. expl ai ned
above, accor dPagtt 8ft & efPBPBﬁsde§5§6g8 r“8ﬂa%ﬁgepPEEEﬁPrFﬁ$§ﬁ?§8%?Pby
giving distribution to the stren E@lof | yophilic nature and by applying

| yophilic tre&?WEﬁF,hPHSéegopaﬁﬁcg th 25 behavior of liquid necessary in

be. suppPied to thBeFAAGCd BrEREiALohasd "= T Ok F008 160 Auenr di ng o
the Iiquid container qf the present ;HYLGALICEN. BY Rewsisia dde fdbrous
absor ber for FPHUI& eJectloﬁ o% ?he above descri bed present invention,
entire inside part of the negative pressure-creating
member, such as the porous body and a finely processed
element, having a complicated shape, desired lyophilic
10 can be applied. And, for the olefin resin, which is
regarded as difficult to subject to the surface reform,
lyophilic nature can be maintained for a longer period
than conventional one. Further, there is hardly the
negative pressure-creating member structure and an
15 increase in a weight and the surface itself reformed
can be formed as a thin layer of a molecular level,
preferably the monomolecular level. Furthermore,
desired reform can be freely practiced and also a
manufacturing method excellent in simple and mass
20 production performance can be provided.

As explained above, according to the fibrous
absorber of the present invention, by giving
distribution to the strength of lyophilic nature and by
applying lyophilic treatment, in accordance with

25 behavior of liquid necessary in the liquid container,

liquid can be held in the optimal condition and can be

supplied to the liquid ejecting head.




according to behavior of liquid necessary in the liquid 5 container, if
the first liquid affinity treated region of the fibrous absorber f ok JUN 2004
liquid ejection is arranged in a predeterm ned position in the liquid
container, liquid can be held in the optigml- condition and can be
supplied to the liquid ejecting head 10 More specifically, when lyophilic
Is applied to the fibrous absorber to nake |yophilic nature higher as

di stance as far fromthe supply opening, even liquid located in the
position far fromthe supply opening can flow easily toward the supply
openi ng and thus, ASceffiingenoytbé Ligquid genteanebecfnphBvBESSPATadditi on,
when | yophilic is applied to the fibrous absorber around the supply
opening to nakwvégbphnllanhpuﬁengl@hérfa§r8P§t§H§@r5§rf§PrfFbﬁPﬂﬁe suppl y
opening, preventing increase in the flow resistance of uid 20 around

the supply opemaoglocoﬂflﬁhﬁt?b@Velﬂ&ﬁPHlpﬁ@ PEBREFS %ﬂgepgﬁﬁpd ej ecting
head can be kept. In addition, the

ontalner of th nat Y re in
whi ch the neg@@?@édbflés}iﬂrEeEF’EéPFanngﬁrﬁé‘rl hBﬁ?Fﬁaarghanber houglegd?h
fibrous absorber communi cates wi_.th 25_the .l qui.d nt LQd 4C I
cont ai ne? | i qePAtehPEHgh™ tﬁ ecéﬁﬁﬁ% LAREAS §¥f%ng% %Ega%%5|?%§§%hpper
than the communicati_ng_part ro 0 S ither+ 2004
- 160 |iqui do&f FPRi £ §gFBEEt8 sSart wh%chggﬁﬁgﬁsgg%Etﬁgﬁé 1 %ﬁéf&%%%gglng

o e 0O L S0, AP ol RGOS AT © Tk

ligquid can be held in the optimal condition and can be
supplied to the liquid ejecting head.

10 More specifically, when lyophilic is applied to
the fibrous absorber to make lyophilic nature higher as
distance as far from the supply opening, even liquid
located in the position far from the supply opening can
flow easily toward the supply opening and thus,

15 efficiency of liguid use can be improved. In addition,
when lyophilic is applied to the fibrous absorber
around the supply opening to make lyophilic nature
lower as distance as far from the supply opening,
preventing increase in the flow resistance of liquid

20 around the supply opening, continuity of ligquid low
toward the liquid ejecting head can be kept. In
addition, the liquid container of the structure in
which the negative pressure creating member-housing
chamber housed the fibrous absorber communicates with

25 the liguid containing chamber contained liquid through

the communicating part, in the position upper than the

communicating part of the fibrous absorber, has the




fromthe bottomto top directions and thus, the buffer 5 function, when
liquid in the liquid containing chanber flows in the negative pressure
creating menber-housi ng chanber according to the environnental chaﬁd&mNﬁMM
be realized using the volunme of the smallblhegative pressure creating
menber - housi ng chanber. Furthernore, 10 in the liquid container according
to the above described present invention, by injecting liquid from the
region in which lyophilic nature is higher, liquid can be conveniently
injected in the liquid container unnecessary of reduction of pressure in
the |iquid 151tguidi aéfinkuyt heeabed rastoWbiRl e&1ERE AEnth&CCuring

met hod, of the present invention for the fibrous. absorber for |ifuid

ej ection, thelaverogsoabsBebsp, the IRAVIRY| JoBRCHEOINANGr SURdECTe
distribution, for liquid_ 20 ejection, of thg presegtanv%%%L%%,“%gﬂ{be
easily manuf et byeaorbhlifie t5EREMCRINGC PRECS IYPRES e FeBPREEE 51 t he

fi brous absorber gives |iquid_containin . Li_qui INi R t he
predeterninedfﬁ8§iFPSanF%OPhgosﬁPPa@éroF%ﬁﬁgsf%bgrQ%%g'al¥§ﬂg)t é£$iquid
affinity_25 group.to bind to,the.surtace of; ; fi-en b ing and
condensi Ag st@BEEEﬁanheﬁggp & %%ﬁ\é%h%gg e ?éh(%£§3ﬁ1§%9%ﬁ?ﬂ¥§#ﬁ?%e

surface With ,600plex (HARE gachdUN2000re EobatauRh ietdie wiidang of he

fiber and |yop ic nature c e kept for a long period. In addition, the

film formed qp.tBe SUEbacting the thid Bnefi rpreac Whainge, can be

realized using the volume of the small negative
pressure creating member-housing chamber. Furthermore,

10 in the ligquid container according to the above
described present invention, by injecting liquid from
the region in which lyophilic nature is higher, liquid
can be conveniently injected in the liquid container
unnecessary of reduction of pressure in the ligquid

15 container.

Furthermore, according to the manufacturing
method, of the present invention, for the fibrous
absorber for liquid ejection, the fibrous absorber, of
which lyophilic nature has distribution, for liquid

20 ejection, of the present invention, can be easily
manufactured. On the other hand, the surface treatment
for the fibrous absorber gives liguid containing a
liquid affinity group to the predetermined position of
the surface of the fiber and allows the liquid affinity
25 group to bind to the surface of the fiber through

cleaving and condensing steps and hence, reform can be

better carried out for the surface with a complex shape




| evel and thus, a weight of the fibrous absorber hardly 5 increases. - i

JUN 2004 - 162 WHAT IS CLAIMED IS: 1. A negative pressure produci ng*rUNepé

body for wuse in a container for containing a liquid, which is to be
supplied to a liquid ejecting head for eje6ting the 5 liquid for

“recording, in a manner that allows the liquid to be supplied, conprising an

olefin resin at |east on the fiber surface thereof, said olefin resin

having a |yophilic group in an oriented state on the surface thereof. 10

2. Afiber body for use in a container for containing a water-based

| i qui d, whi chsusht asbé&hes sppifiase 1of dhe fuiiberejpeét ilypHddd T AR B ting the

wat er - based liquid for recording, in a manner that _ 15 allows the

wat er - based | cqui et elpd Sgapld d@ng @aTiast-i ndrofddifiinn. ghwifded®with a

pol yner at |east part of its surface, said polyner including a first

porti on havi ndoamesy @rophie iStifasiFp Ehdhe sfééﬁh@fpérﬂri%?ﬁ)ﬂr‘?gr a group 20

of which interfacial energy is lower th hat_.of sai d hydrophi.lic.group
and al most t hée¥gde 288 RSy éf?elgrbEé%SfLrtﬁ fs]%rdwpgaﬁb%cfrq fo Wi g%e,
said second partion being oriented toward said part of the surface, said
first portioniH&§S6S-ented 25 in the direction different fromsaid part

of the




surface. - 4 JUN 2004 -- 16 3 3. The fiber body according to claim 2,
wherein the surface of said fiber consists of an olefin resin and-saij 2004
pol ymer is polyal kyl sil oxane including a hydrophilic group. 5 4. The fi ber
body according to claim3, wherein said igrophilic group has a

pol yal kyl ene oxi de chain. 5. The fiber body according to claim3, wherein
10 said olef in resin is polypropylene or polyethylene and said

pol yal kyl si | oxane i s pol yoxyal kyl ene di net hyl pol ysil oxane. 6. Aliquid
contai ner containing the fiber body 15 according to any one of clains 2 to
5 as a negatiwBAPpressQLRIPEDel&ti ng nenber. 7. A liquid container
conprising a negative pressure generating nenber containing portion for 20
contai ning the fibkr baddgegstévei ngessuansypspeéusindcfabry dofdy £0%s a
negative pressure generating menber and a liquid qontaining Rontion for
suppl ying |iqusd ip aseputadperi ferpressaisigengr AL AHdYmeBerFicdnt &%i ng
portion, said liquid containing portion and said 25 _negative . resgure
generating nehﬁeﬁuééhﬂaﬁnFﬁgapgﬁﬁPéﬁ edgR&EPIutPAY ﬁﬁriﬁﬂgﬁFégpy %P
reanabI% formed unit. - 4 JUN 2004 - 164_B. ThE Iigﬂid con% i ner

accordind to éFapﬁp7for recording, in a manner that lows €

liguid to be supplied, comprising an olefin resin at
least on the fiber surface thereof, said olefin resin
having a lyophilic group in an oriented state on the
surface thereof.
10
2. A fiber body for use in a container for
containing a water-based liquid, which is to be
supplied to a liquid ejecting head for ejecting the
water-based liquid for recording, in a manner that
15 allows the water-based liquid to be supplied,
consisting of a fiber provided with a polymer at least
part of its surface,
said polymer including a first portion having a
hydrophilic group and a second portion having a group
20 of which interfacial energy is lower than that of said
hydrophilic group and almost the same as the surface
energy of said part of the surface,
said second portion being oriented toward said
part of the surface, said first portion being oriented

25 in the direction different from said part of the

surface.




conprising an inner bag for containing liquid, which becones deforned as
the liquid contained therein becones |ed out and thereby can produgejm 2004
negative 5 pressure, a casing for covering said inner bag, and an
at nosphere comuni cation port which cam i¥ft% oduce atnosphere between said
casing and said inner bag. 9. Aliquid container conprising a supply
opening 10 for supplying liquid to a liquid ejecting head and an
at nrosphere comuni cation port for allowing the interior thereof to
communi cate with the atnosphere and containing a nggati¥e B essure

Fa

gener ating nmenber, 3-wh&P&i A1PRE PPBEr 2668Y94BE0FTi RGO LY =25'¢" arr anged
15 in the interior partion_of said.supply openin 10. | i. qui nt ai ner
conprising a EB%pFVIfBﬁEnPﬁQSF68 g&gﬁgyFﬁBSEFaﬁigftSHaOﬁFaﬁgdr%fgb i ng head
and an at nosphere co nication port f LlL.owing. tk knterior thereof
to connunicat%“ﬁﬁFﬁlgH§°;¥W8§pﬁ§rgogxagkggﬁngﬁFﬁa ggFggg?Hbogy as a
negative preSﬁure geEeratin menber, wherein said fiber body has been

partially sub %3F8H %olgupfggg°treatnent of giving |lyophilic nature

thereto pnly on the portion 25 corresponding to said supply opening and on
the periphery portion thereof. -4 JUN 2004 - 16 5 11. A liquid container

conprising a negative TREE$IHES B8RS’ atbkBeaABgDedb eQatial Bi nghpeidiron for
containing a fiber body as a negative pressure generating nenber, an
at nospher e cognrypi 6glikepnRit L@bup has a polyalkylene oxide chain.

5. The fiber body according to claim 3, wherein
10 gsaid olefin resin is polypropylene or polyethylene and
said polyalkylsiloxane is polyoxyalkylene-

dimethylpolysiloxane.

6. A liquid container containing the fiber body
15 according to any one of claims 2 to 5 as a negative

pressure generating member.

7. A liquid container comprising a negative
pressure generating member containing portion for
20 containing the fiber body according to any one of
claims 2 to 5 as a negative pressure generating member
and a liquid containing portion for supplying liquid to
said negative pressure generating member containing
portion, said liquid containing portion and said

25 negative pressure generating member containing portion

constituting an integrally or removably formed unit.




5 allowing the interior of said negative pressure generating nmenber
containing portion to comunicate w th the atnosphere, a supply opérUNGHN4
for supplying the liquid held by said fiber body to a liquid ejecting

head and a liquid containing portion for Iéeadi ng out 10 the liquid to said
negati ve pressure generating nenber containing portion, said |liquid
containing portion and said negative pressure generating nmenber containing
portion constituting an integrally or renovably forned wunit, wherein said
fiber body is partially subjected to 15 surface treatnent of giving

| yophi lic nature t8ereThe bafipiéncentapseri 8ACEELLBEpSAIFAEi0 ‘sai d supply
opening and on the periphery portion thereof. 12. A EL ui.d cont.ai ner
conpri si ng a ®ePBREigeng28NpLBesHr BageheF aFPRYABAHE! &gHﬁ i n¥hidor tion for
containing a fiber body as a_negat|ve_pressure energﬁigg menber, an

at nosphere cobaaaresat #8Hopaere Pgrt ﬁlﬂgﬂfﬁ ERETPAPES SPE5F1E

Sai d negative
pressure generating nenber containin ortion._t i 5 wth the
at nospher e, ab§ﬁﬁﬁﬁg 6ﬁgEPH§ e §586%$‘n&aPhErOﬁP%ﬁrguﬁgﬁgkﬁﬁ%%aid fiber
body to liquid ejecting__he LAyl ai; ni L | eadi ng
out - 4 §un BoasSLiRs SPratifLTAR Skl Sa A ReRe B, O M i g
member  cont alping RALLT ARmS3iidald QU BoERNLARINNGaPOLhi@ddRRE  Sai d
negati ve pressure Benerat|ng menber containing portion constituting an
integral ly or ,rep¥AblY HRWRED sl cashereishes diad o ilbelerbedy is partial ly

subj ected to
9. A liguid container comprising a supply opening
10 for supplying liquid to a liquid ejecting head and an
atmosphere communication port for allowing the interior
thereof to communicate with the atmosphere and
containing a negative pressure generating member,
wherein the fiber body according to claim 2 is arranged

15 in the interior portion of said supply opening.

10. A liquid container comprising a supply
opening for supplying liquid to a liquid ejecting head
and an atmosphere communication port for allowing the

20 interior thereof to communicate with the atmosphere and
containing a fiber body as a negative pressure
generating member, wherein said fiber body has been
partially subjected to surface treatment of giving
lyophilic nature thereto only on the portion

25 corresponding to said supply opening and on the

periphery portion thereof.




surface treatnent of giving lyophilic nature thereto only on the

peri phery of the planar |ayer existing over the portion where the,ap&pﬁ 004
negative pressure generating nmenber containing portion comunicates tﬂ
10 the above liquid containing portion arbS ntersecting the gravity
direction. 13. A liquid container conprising a negative pressure
generating nenber containing portion for 15 containing a fiber body as a
negative pressure generating nenber, an atnosphere conmunication port for
allowing the interior of said negative pressure generating nenber

contai ning portionlieo camiuauddt eonkptiherhecarrbsphar 8 nNgISHAYLy openi ng
for supplying the 20 liquid held by said fiber body to a Ii%uid ej ecting
head and a | i gukdsooet genemgtiaot MeAPREr CPRAGLRENGUPCTERE™ tGGi d to said
negative pressure generating nmenber containin%, ortion, said liquid
cont ai ni ng pocphsaianag saifdPrEgROFVe 35r 8s56H8 QgﬁePEF?ﬁﬁrﬁenber cont ai ni ng
25 portion constituting an integrally or renovably formed _unj ein
said fiber boBfNPEaFANG; &PW%ubjaé‘ct%a‘OFBE‘%&r Pomuplcation S%tg%ﬁg

| yophilic nature thereto at. - 4 JUN 2004 .-. 167 _.l.eas l'iquid

suppl yi ng areélﬂpﬂﬁPﬁhggﬁoFPF@ﬁlqﬁhg%eSFﬁg 3%8§§l§%g f%%ghg%éssure

dont & ni ng. poPETERe Eh B aReTe oS A e e the R e ber "body.
14. Aliquid %QQEa@W@’é%ma@ﬂﬁéfaa %.@QQ@H&V%pening for supplying the
liquid held by said fiber body to a liguid ejecting
head and a liquid containing portion for leading out
10 the liquid to said negative pressure generating member
containing portion, said liquid containing portion and
said negative pressure generating member containing
portion constituting an integrally or removably formed
unit, wherein said fiber body is partially subjected to
15 surface treatment of giving lyophilic nature thereto

only on the portion corresponding to sald supply

opening and on the periphery portion thereof.

12. A liquid container comprising a negative
20 pressure generating member containing portion for
containing a fiber body as a negative pressure
generating member, an atmosphere communication port for
allowing the interior of said negative pressure
generating member containing portion to communicate
25 with the atmosphere, a supply opening for supplying the

liquid held by said fiber body to a liguid ejecting

head and a liquid containing portion for leading out




pressure generating nmenber containing portion for containing a fiber bod
as a negative pressure 10 generating nenber, an atnosphere conmuni catsi JN 2004
port for allowing the interior of said negative pressure generating
menber containing portion to conmuni cate 1&#th the atnosphere, a supply
opening for supplying the Iliquid held by said fiber body to a liquid
ejecting 15 head and a liquid containing portion for |eading out the
liquid to said negative pressure generating nenber containing portion,
said liquid containing portion and said negative pressure generating
menber cont ai fhegLiguid §F S6rist NEFEAY CaRTPREEGFaT 52 & PBIRP S or med
20 unit, wherein said fiber body is partially suq%ected to tﬁ%ﬁiaﬁﬁi
treatment of GPWtAGDEPIpROLE Ofar Had% A G SOP PRI D P Y e PortiOn wher e
sai d negative pressure generating menber cantainin orti ni cat es
with said |igaid %ﬂ@&il?ﬁené’r&&%‘ﬁq—’&n gteéletrﬁgl\f\}l%lmee | Igrcqé‘é%&“igga 15. A

| i quid contai ner conprisi a _negative re I ' d

cont ai ni ng poPOFt F o TE™ o féﬁ:%-gr%osllr%[ aio%e%n?‘#ﬁgr gogye as a
negative _pressure generati ng TPl 3 TRSHES LAY WCRid«E pest for
al  owi ng~t he |ﬁierlor of "said negative préssure generating nenber _
contai ni Ng porf,,qn 10 +GUIMNFAlEF W idy Ui hgiturea iR to openi ng

for supplying iquid to a liquid € ecting head, a |iquid containing

portion for |eadinGPuhd Hedighdd; to¥ sl plegain Uayer existing over
the portion where the above negative pressure
generating member containing portion communicates with

10 the above liquid containing portion and intersecting

the gravity direction.

13. A liquid container comprising a negative

pressure generating member containing portion for

15 containing a fiber body as a negative pressure
generating member, an atmosphere communication port for
allowing the interior of said negative pressure
generating member containing portion to communicate
with the atmosphere, a supply opening for supplying the

20 liquid held by said fiber body to a liquid ejecting
head and a liquid containing portion for leading out
the liquid to said negative pressure generating member
containing portion, said liquid containing portion and
said negative pressure generating member containing

25 portion constituting an integrally or removably formed

unit, wherein said fiber body is partially subjected to

surface treatment of giving lyophilic nature thereto at




pressure generating nenber containing portion and an atnosphere

i ntroduci ng channel, which is provided in 10 the vicinity of the parg im0
where said negative pressure generating nmenber containing portion

communi cates with said Iiquid containing port+on, for causing a gas-liquid
exchange in which the liquid is led out to said negative pressure
generating nenber 15 containing portion subsequently after gas is
introduced into said liquid containing portion, said liquid containing
portion and said negative pressure generating nmenber containing portion
constituting aeasitnbegthkl yiguidesvpadlyyngoered FCM RIRePSTTiLANd fiber 20
body is partially subjected to surface treatnent of iving | yophilic

nat ure theretwharel@astabﬁvﬁh@egﬁéévet@Fﬁ§§H6ﬁdBﬁ&QH§£%EQj here

i ntroducing channel to the whole fiber body. 25 16 Thiiliqud cont ai ner
according to sApteAsisy PEFALER COMWNSatRTeNdith dhey BN ¢SS ni ng

ortion conprises an inner bag for containin ui i.ch 4 . JUN 2004 -
] e ] B 3 hJ

| d, wh -
169 becomes &€P&AFEdEs POREIPgFCd Dﬁ’@d%tul?é) i PPHEETe? 18 out and

t hereby can produce a _negative pressure, a casing for covering said inner
bag, andSan #R3EpHieP rbgﬁﬁﬁhication port which can introduce 5 atnosphere
bet ween sai d casing and said inner bag. 17. The |liquid container according
to claim 12, wherein said negative pressure generating nenber containing

portion comprises 614“ st lfiicﬂﬁrd Wﬁméﬁq%omprising a negative

pressure generating member containing portion for
containing a fiber body as a negative pressure

10 generating member, an atmosphere communication port for
allowing the interior of said negative pressure
generating member containing portion to communicate
with the atmosphere, a supply opening for supplying the
liquid held by said fiber body to a liguid ejecting

15 head and a liquid containing portion for leading out
the liquid to said negative pressure generating member
containing portion, said liquid containing portion and
said negative pressure generating member containing
portion constituting an integrally or removably formed

20 unit, wherein said fiber body is partially subjected to
surface treatment of giving lyophilic nature thereto at
least on the portion where said negative pressure
generating member containing portion communicates with
said liquid containing portion to the whole fiber body.

25

15. A liguid container comprising a negative

pressure generating member containing portion for




10 side of said atnosphere communication port and a second fiber body on
the side of said supply opening, the portion of the fiber body subféow&im4
to said partial surface treatnent of giving |yophilic nature thereto

being said first fiber body. 15 18. The'lﬁ@ﬁrd cont ai ner according to any
one of clains 13 to 15, wherein said negative pressure generating nenber
containing portion conprises a first fiber body on the side of said

at nrosphere comuni cation 20 port and a second fiber body on the side of
said supply opening, the portion qQf the fiber body partially subjected to
sai d surface ¢PRERHBHRIOP 6?9?ﬁng§Xpﬁ?IPcneﬁ8FﬁV8 PESF§F5ebeing said
second fiber body. 25 19. The liquid,container ' . | gl

wher ei n sai d %%E%ﬁatngeweﬁga§'ig“s66F88P§89?oC?%ﬁﬁhqgﬁg#ggegfﬁggkﬁgkt of
giving lyophilic nature thereto. - A4 = L7 t of the entire
fi ber body coﬁLf?§?38 gg?leg?E%%%aﬁé géggnéggégéyébgéﬁggg%Fhe entire

second fi ber bod el.ng .ec Sald oo aGe th eamm@nl @ftedi Vi Ng
| yophilic natg?ggfﬁe%gpowagggg.E§ﬂggﬁpq3pgpcon#ainer accordﬁng to any one

of  claigs 10,10,15,.0heneknrEhe PAr Hueb1af opaidrl rer Bogplyauly ected to
surface treatnment OP giving lyophilic nature thereto has a wettable
surface structypgi40+60BPHEGUAEA &jRAItMMRY Heaw,n@ Nalgatiidvelontadngirghai n
portion for leading out the ligquid to said negative
pressure generating member containing portion and an
atmosphere introducing channel, which is provided in
10 the wvicinity of the portion where said negative
pressure generating member containing portion
communicates with said liquid containing portion, for
causing a gas-liquid exchange in which the ligquid is
led out to said negative pressure generating member
15 containing portion subsequently after gas is introduced
into said liquid containing portion, said ligquid
containing portion and said negative pressure
generating member containing portion constituting an
integrally or removably formed unit, wherein said fiber
20 body is partially subjected to surface treatment of
giving lyophilic nature thereto at least on the area

corresponding to said atmosphere introducing channel to

the whole fiber body.

25 16. The liquid container according to any one of

claims 11 to 15, wherein said liquid containing portion

comprises an inner bag for containing liquid, which




| yophilic groups and relatively short chain | yophobic groups substantially
alternately. 21. The liquid container according to claim20, 15 wheriejUN 2004
when said liquid is water-based liquid, said |yophilic groups are side
chai n groups having a polymer structure li&¥cl-uding a hydrophilic group and
said |yophobic groups are side chain groups having a nethyl group. 20 22.
The liquid container according to any one of «clains 10 to 15, wherein said
surface treatnment of giving Iyophilic nature to the fiber body conprises a
process of condensing a fragmented product of polyner 25 cl eavage, the

pol yner conprbemm@ea.ﬁefgtmg@oﬁﬁ ﬁhﬁcﬁlqﬁéﬂ E@“§ﬁb?%@tEBeF818Ieavage and

condensation and has a |yo hObIC and a se roug %hlch has a -4
JUN 2004 - 17decomesriadi g eﬁ@@g§ 3F Xthﬂep§8 cgs t REYE %V§Ce ener gy
of the part of the fiber, into a olgner on thgldsurgggebg thed ier- S

23. The |iquiBreshraPnef SEEbPalﬁg OYPEFRI 253 ABRE Py 0 Condensat i on

process conprises an annealin oce r al.i.ng r nol ecul es
produced in tﬁEmEEHB%ﬁgaFPgﬁuggFg l°“nBP5?|H§Q?ﬁ Eb@vé%%?g??%% of the

sol ution in which said palymer i s.;40.dks3gl ¥ad- sada Thaeki @digd cont ai ner
according to EFﬂ?ﬁngre WhRerern the heating temperature in said annealing
17. The liguid container according to claim 12,
wherein said negative pressure generating member
containing portion comprises a first fiber body on the
10 side of said atmosphere communication port and a second
fiber body on the side of said supply opening, the
portion of the fiber body subjected to said partial
surface treatment of giving lyophilic nature thereto
being said first fiber body.
15
18. The liquid container according to any one of
claims 13 to 15, wherein said negative pressure
generating member containing portion comprises a first
fiber body on the side of said atmosphere communication
20 port and a second fiber body on the side of said supply
opening, the portion of the fiber body partially
subjected to said surface treatment of giving lyophilic

nature thereto being said second fiber body.

25 19. The liquid container according to claim 18,

wherein said second fiber body is subjected to said

surface treatment of giving lyophilic nature thereto as




process is higher than the maxi numtenperature at which 15 said fiber bﬂﬂ%
is used and I ower than the nelting points of said fiber body and saiéiJ 004
polymer. 25. A fiber body having an olefin resin at least on its surface,
said surface having a reforned portion 2Q%aw ng been subjected to surface
treatnment of giving hydrophilic nature thereto, and applied to a negative
pressure producing portion for use in an ink jet apparatus, conprising a
wettabl e surface structure obtained in the follow ng steps of: attaching

on the 25 surface of said fiber a treatnent agent containing a, polyner,

whi ch has a hydpaphi bfctheoeptand ﬁiQeQUBOGHaGPHBréﬁlpﬁt§?+§cﬁéFS§hergy

al nrost the sane as the - 4 JUN 2004 - 172 surface energy,of s i%ﬁ

ol ef i n-based éndesesanflaéberhbpddrs. athel gpéizg gegend %épﬁFng or said
pol ymer cl eavage and al cohol ; subLectin% said polyner t cl eavage by
evapor ati ng theingeguhdattadett &etdcR¥d SﬁeStFﬁ@tgﬁpFa8g 8fV&8R9 fiber and
allowing said dilute acid to be a concentrated acid; and condensing the
product of tHhEOBBEy#Er PEIEEFadESTSEC A met hod of subjecting a fiber body,

which is_ 10 used in an ink jet apparatus as a negative pressure generating
menber f8r producing a negative pressure against an ink jet head while

{reat mont. of "gi vi ngryopRel e SATDFE T Rerero S TOAel 18 on i hepart of the
surface there%&aiﬁgnﬁbi%EDQS, wherein the portion of said fiber body
subjected to surface treatment of giving lyophilic
nature thereto has a wettable surface structure
10 comprising a polymer having relatively long chain

lyophilic groups and relatively short chain lyophobic

groups substantially alternately.

21. The liquid container according to claim 20,
15 wherein when said liquid is water-based liquid, said
lyophilic groups are side chain groups having a polymer
structure including a hydrophilic group and said

lyophobic groups are side chain groups having a methyl

group.
20
22. The liquid container according to any one of
claims 10 to 15, wherein said surface treatment of
giving lyophilic nature to the fiber body comprises a
process of condensing a fragmented product of polymer
25 cleavage, the polymer comprising a first group which

can be subjected to cleavage and condensation and has a

lyophobic group and a second group which has a




a first step of providing said surface part with a liquid containinng jaN 2004
pol ymer fragnmented product which has a first portion with a |yophilic
group and a second portion with a group having an interfacial energy 20
different fromthat of said |yophilic grdupt but alnost the sane as the
surface energy of said surface part, the polyner fragnented product being
obt ai ned by subjecting a polyner to cleavage which has said first and
second portions and is used for providing said 25 lyophilic group to said
surface part; a second step of orientati t he secoQg portion of said

pol yner cl eavhpteskacapd SORFI¥e 3pRPE Y GhEr §20Gi 85 BSIONTI66F - 173

surface part side and the firs rtion of the. i I L eckion

di fferent frofPERFY Qﬁnggepﬂﬁ%tB%a% S ERPFd %gggegfgggkﬁgﬁgfﬁbq%$aIeast
part of said orientedfp% ti ﬁg %f t he pol yner fragnmented product on 5
sai d surface PHFE3FRt8ta SI% Ff-27. A nethod of subjecting a fiber body,
as a negative pressure generating nenber, contained in a |iquid container
having a supply opening for supplying 10 liquid to a liquid ejecting head

and an agmosphere ,GOMMYAICALI0N dPRihthlhed! bewoRaible donicardiar 2o, the
liquid container to comunicate wth the atnosphere, besides the fiber

body, to Surfaﬁgr%&%a%&&at o a@ingatd or YRRlielsisC danipitisdsheiret o on t he

portion corresponding 15 to a supply opening and the periphery thereof,

conprising than$k@NSndf process for annealing the water molecules
produced in the condensation after completing the

evaporation of the solution in which said polymer is

10 dissolved.

24. The liquid container according to claim 23,
wherein the heating temperature in said annealing
process is higher than the maximum temperature at which

15 said fiber body is used and lower than the melting

points of said fiber body and said polymer.

25. A fiber body having an olefin resin at least
on its surface, said surface having a reformed portion
20 having been subjected to surface treatment of giving
hydrophilic nature thereto, and applied to a negative
pressure producing portion for use in an ink jet
apparatus, comprising a wettable surface structure
obtained in the following steps of: attaching on the
25 surface of said fiber a treatment agent containing a

polymer, which has a hydrophilic group and a group

having an interfacial energy almost the same as the




I njecting the above |lyophilic treatnent agent into the vicinity Of'%gﬁ
central portion of the above fiber body by using a syringe containi Nﬁ@‘
above lyophilic 20 treatnent agent and inserting the needle of the syringe
into the above fiber body through the abdv& at nosphere conmunication port;
and sucking up the above |yophilic treatnment agent through the above

supply openi ng and di schargi ng the 25 sane before the above |yophilic

treatment agent reaches the inner surface of the above liquid container. -

4 JUN 2004 - 174 28. A nethod of producing, a fiber. bod ich has an
ol efin resin avrféﬁgte@ﬁr9¥s°§u?P&@e?lﬁﬁénﬁg?ﬁegfglPF§ éﬂ???%g reformed to

be hydrophilic, and is applied tq _a negative,pres e_pr.qduci rtion
for use in antBergrRny e dpputet 8519 8fp igﬁﬁalgﬁg %?épggég:ggé nfﬁg a fiber
surface having_a |liquid, which, gontain a Si ving a

hydr ophi | i ¢ gF&ﬁBYagﬁcPBdaﬁéCSP@EHOFPBQ%FgghédE?%ErEggﬁ%%%dQﬁéating and
drying the liquid attached_gn sali fi C t laldr @sh hi gher
than room te E?X?gﬁeggnavﬁgﬁégtgﬁgﬁQteéQ%%F?#%g%pggﬁ?to?E?ﬁé olefin

resin. 29. A method of producing &;ijdiennpody 1Whicl Rasd Eilatelefia resin
at | east~on its surface, has part of 1ts surface reforned to be

hydrophilic, andys 2pRh-edtldea PR WRdPEoRIens ipigodina Ry opludt on for
use in an ink jet apparatus, conprising the steps of:

of the polymer cleavage.

26. A method of subjecting a fiber body, which is
10 used in an ink jet apparatus as a negative pressure
generating member for producing a negative pressure
against an ink jet head while holding a liguid therein
and supplying the liquid to said head, to surface
treatment of giving lyophilic nature thereto at least
15 on the part of the surface thereof, comprising:

a first step of providing said surface part with a
liguid containing a polymer fragmented product which
has a first portion with a lyophilic group and a second
portion with a group having an interfacial energy

20 different from that of said lyophilic group but almost
the same as the surface energy of said surface part,
the polymer fragmented product being obtained by
subjecting a polymer to cleavage which has said first
and second portions and is used for providing said

25 lyophilic group to said surface part;

a second step of orientating the second portion of

said polymer cleavage on said surface part toward said




formng a fiber surface having a liquid, which 20 contains

pol yal kyl si | oxane having a hydrophilic group, acid and al cohol and-v%al/Nr2004
attached thereon; and drying the liquid attached on said fiber surface

and, during the drying process, orientatili¥ said hydrophilic group in the
direction opposite to said 25 fiber surface so as to subject the fiber body
to surface treatnent of giving |yophilic nature thereto. - 4 JUN 2004 -
175 30. A nethod of reformng the surface of fiber constituting an ink
absorber which is applied to a negative pressure produci portion for use
in an ink |esunppeeapast sbderesdnghestirstrBersiep of ﬁpgvﬁaﬁﬁbléllqu|d
in which a dilute acid, a volatility and affinity-to-fiber surface

i mpr over, andt@et@éﬁ?ﬁﬁh@na@éﬁfEEGHFafﬁPﬁgsalﬂoﬁyﬁé?ceCBRﬁFlSF a second

portion having a group of which _interfacial e S aInD ane as
the surface 10 ene@g?gb¥ds§FﬂpfPBePOQH?PE&QQaﬁg ;g¥§FsPaﬁgrﬁlon éﬁing a

roup of which |nterfaC|aI ener different d I
gnergy are di QEbeRERd BﬂrEéPasfg%eFﬁesﬁrg mSQ fggécongah gkgh%cﬁgﬁgelng_
sai d afflnlty§%$§58¥§%ace Q¥taEBkX'QQpB§?E }o said fiber surface; a third

step of gubje I'n sard atnment agent to cl eavage by
maki ng said dilute acid to be a concentrated one; and a fourth step of
condensi ng said pol ymer having

27. A method of subjecting a fiber body, as a
negative pressure generating member, contained in a
liquid container having a supply opening for supplying
i0 liquid to a liquid ejecting head and an atmosphere
communication port for allowing the interior of the
liquid container to communicate with the atmosphere,
besides the fiber body, to surface treatment of giving
lyophilic nature thereto on the portion corresponding
15 to a supply opening and the periphery thereof,
comprising the steps of:
injecting the above lyophilic treatment agent into
the vicinity of the central portion of the above fiber
body by using a syringe containing the above lyophilic
20 treatment agent and inserting the needle of the syringe
into the above fiber body through the above atmosphere
communication port; and
sucking up the above lyophilic treatment agent
through the above supply opening and discharging the

25 same before the above lyophilic treatment agent reaches

the inner surface of the above liquid container.




20 been subjected to cleavage on said fiber surface while orientating the
second portion of said polyner toward said fiber surface and the f44 3N 2004
portion of the same in the direction different fromsaid fiber surface. 25
31. A nethod of reforming the surface of &4 iber constituting an ink
absorber which is applied to a negative pressure producing portion for use
inan ink - 4 JUN 2004 - 176 |jet apparatus by introducing a functional
group therein, conprising the step of condensing a polyner fragnented

product conprising a second portion having a group of ich.interfacial
energy is al nost tﬁ@-saﬁem9§£€dtﬁ§ EHP@%@%“%n%rﬁ&bg? E%&g VFBEB Eﬁﬁface and
a first portion having said functional group in_state where tsaid pol ymer
fragment ed praduelefinoreeifedtbh€aitol the SPFFAFEy PBSsBPEYt Pler surface

of the group of which interfacigl_ energy i.s_al npst t S : 10
surface energyt%fsgﬁfacguF?geﬁTegaFa B8|§H%F°P$ggﬁ%nt§§d %gﬁagggagging
obt ai ned by subjecting,a polyner cg . .Sk e I N rtion
and sai d secohd ﬁo??ggﬁlvgop% %3958259§§g§é$823??32?9 agrcﬁg%oﬁgt??htes an

i nk absopber _applied at | : ESSHI €nRr @dugkngsportion for use in
an ink jet apbgga ﬁg,ahﬁ??ﬁgﬁg’r%¥§?gég§sgrface m?th a functional group

| ntroduced thereonfo%ﬂghsig ERBersulibeaage0hatdhg bi heguhas angemdensate of
a polymer 20 fragnmented product attached thereon, said condensate being
obt ai ned by cpgdeashadpbhgannkyeel ckeagnhavefdg a hydrophilic group,
acid and alcohol, attached therecn; and
heating and drying the liquid attached on said
10 fiber surface at temperatures higher than room

temperature and lower than the melting point of the

olefin resin.

29. A method of producing a fiber body which has
15 an olefin resin at least on its surface, has part of
its surface reformed to be hydrophilic, and is applied
to a negative pressure producing portion for use in an
ink jet apparatus, comprising the steps of:
forming a fiber surface having a liquid, which
20 contains polyalkylsiloxane having a hydrophilic group,
acid and alcochol and water, attached thereon; and
drying the liquid attached on said fiber surface
and, during the drying process, orientating said
hydrophilic group in the direction opposite to said

25 fiber surface so as to subject the fiber body to

surface treatment of giving lyophilic nature thereto.




product conprising a second portion having a group of which interfacial
energy is alnost the same as the surface energy of said fiber surfaggyRnogh
a first 25 portion having said functional group in state where said

pol yner fragnented product is oriented-bas&d on the affinity to said fiber
surface of the group of - 4 JUN 2004 - 177 which interfacial energy is

al nost the sane as the surface energy of said surface, said polyner
fragnented product being obtained by subjecting a polynmer conpound
conprising said first portion and said second portion 5 to _cleavage. 33. A
fiber, which const?Puted @athar abssPBEr™iBEptPEd SUELERe§at THEPr essur e
produci ng portion for use in an ink jet apparatys, _havi.n peri phery
portion 10 coﬁ@P§FFﬁ§téP9aEBUF95da?ﬁPF§8€ @glﬁﬁi&ﬁ @P@géege% i6n  has a
periphery in the formof a closed rin havi ng on . sai d _peti pher. ortion
at | east a poPeFBRIVBaPERSRILR BIOPPFgPﬂhPEEtg8HtgFﬁguaengy%grJ%ﬁg
surrounds the_geri hery of said erL%pery portion in the formof a 15
closed ring, R4 ABPPAGTHEen SUBé6t€d to surface reforming on the surface

portion coated with the film. cantaining;s$a 4 agl L iWhemsich sai d pol yner
is a na%erial mhi8h%3§S§OF§%Pé%?n%§%§gIve%{ or o mhiéh main skeleton is

different from aid LLbE! SURLAGS124y QR0 mRIsY A dd-IrSbeR0kixmdmYi g
functional group use or reformng Said surface and a second portion
having a groupu@hoWairCh anbit & fraeaAimediteagents ddirftfardny a polymer
comprising a second portion having a group of which
interfacial energy is almost the same as the surface
10 energy of said fiber surface and a first portion having
a group of which interfacial energy is different form
said interfacial energy are dissolved, on said fiber
surface;
a second step of removing said affinity improver
15 by applying heat to said fiber surface;

a third step of subjecting the polymer in said
treatment agent to cleavage by making said dilute acid
to be a concentrated one; and

a fourth step of condensing said polymer having

20 been subjected to cleavage on said fiber surface while
orientating the second portion of said polymer toward
said fiber surface and the first portion of the same in

the direction different from said fiber surface.

25 31. A method of reforming the surface of a fiber

constituting an ink absorber which is applied to a

negative pressure producing portion for use in an ink




fromthat of said functional group but alnbst the sane as the surface
energy of said surface, said second 25 portion being oriented toward S 04
surface, said first portion being oriented in the direction different from
said surface. - 4 JUN 2004 - 178 34. A nigtthod of reform ng the surface of
a fiber, which constitutes an ink absorber applied to a negative pressure
produci ng portion for use in an ink jet apparatus, in which the hydrophobic
surface of said 5 fiber is reformed into a hydrophilic one, conprising
the step of attaching on said hydrophobic surface a polymer fragnmented
product conprjjetngppakgtinaphi| iotrgdeagpnanad EURFHLEPRGLECYPoup in such a
manner as to orientate said hydroghobic group tqoward the surfaggrof 10
sai d hydr ophobhergipupcanarigifohy PoﬁﬁPPiEngBBgePﬁlnghg EPrE8S%n
different from said hydrophqbic group, .said pal r fr n . ct
bei ng obt ai nefrBymeBEBPeBEPAYCY gBWQEéFLBQWSO%ﬁ&xggnﬁPfgggg ?%Sagk?qy
hydr ophil i ¢ group and sai,d_hydr ophobi.c.group.. .15 _35. hed, f
ref orming the9%akPafE Hhigh %Pﬁgggggé %dFH%QFX g a?%ﬁ§%% &zérein sal d
pol ymer fragnented products _an I d _hwydr, G -2 68 qae £igapdensed
each ot her. 26h§5?u¥%80ﬁeﬁﬁ8598f%%egéﬁé?ﬁgB? ess§?%§§E of a fiber
according to %L%%gb%4h%%i%g’s %r%h%c%ﬁb%aitﬁgoup in state where

said polymer fragmented product is oriented based on

the affinity to said fiber surface of the group of

which interfacial energy is almost the same as the

10 surface energy of said surface, said polymer fragmented
product being obtained by subjecting a polymer compound

comprising said first portion and said second portion

to cleavage.

15 32. A fiber, which constitutes an ink absorber
applied to a negative pressure producing portion for
use in an ink jet apparatus, having a reformed surface
with a functional group introduced thereon, wherein the
surface of said fiber has a condensate of a polymer

20 fragmented product attached thereon, said condensate
being obtained by condensing the polymer fragmented
product comprising a second portion having a group of
which interfacial energy is almost the same as the
surface energy of said fiber surface and a first

25 portion having said functional group in state where

said polymer fragmented product is oriented based on

the affinity to said fiber surface of the group of




conprises the sub-steps of: applying a liquid containing said polyner
conpound and a dilute acid on 25 said hydrophobic surface; allomﬁng4§@quu
dilute acid to be a concentrated acid on said hydrophobic surface; 'a

subj ecting said polyner conpound to cleavhgé to obtain - 179 pol yner
fragmented products. 37. The nethod of reformng the surface of a -4
JUN2004 fiber according to claim 34, wherein said step uses, as 5 said
liquid, a liquid containing water and a nonaqueous solvent having a vapor
pressure |ower than that of water, thereby, during the dryi ng?l%reocess of
said |iquid sRick dRAPIEGSHS EPeRFade LB GBS 2 otfent
evapor at es before water does d there | ses a . st.ate re a fi of
water exists SNTLECH W@ﬁh@%n@algﬁ%}r@c%&saﬁ]ﬂag BRIGHISE of 39 %l{l%ér?g t he
surface of a fiher accarding.ta claim34. . ei ' | qui 15
conposi tion \M‘?irEE’“glq P& ﬁ?‘;}dlreo%ﬁ%isgbgu%ecg'g‘gt%adooglﬁm%t%% e I‘;f/ldsai d
liquid on a desired portiagn. : ; a '&f i ddbide,seefqce of a
fi ber accordi ﬁé’mtpglc J'elillgr’ns%l ,d ﬁerrsg%@lgﬁﬂy ro;ﬂ%olgil{c 20 susl?c ace of said
fi ber consistg of JAgfin resin. 40. The method of reformng the surface
of a fi ger a?coorcd%n%g tg?'cl aim 34, wherein said polyner conpound is

pol yal kyl si | oxane having a hydrophilic 25 group. 41. The nethod of
reform ng the surface of a

33. A fiber, which constitutes an ink absorber
applied to a negative pressure producing portion for
use in an ink jet apparatus, having a periphery portion

10 consisting of a curved surface of which cross section
has a periphery in the form of a closed ring, having on
said periphery portion at least a portion coated with a
film which contains a polymer and surrounds the
periphery of said periphery portion in the form of a

15 closed ring, and having been subjected to surface
reforming on the surface portion coated with the film
containing said polymer, wherein said polymer is a
material which is soluble in a solvent or of which main
skeleton is different from said fiber surface and

20 comprises a first portion having a functional group
used for reforming said surface and a second portion
having a group of which interfacial energy is different
from that of said functional group but almost the same
as the surface energy of said surface, said second

25 portion being oriented toward said surface, said first

portion being oriented in the direction different from

said surface.




- 4 JUN 2004 - 180 - fiber according to claim40, wherein said polyner
conpound has a pol yal kyl ene oxi de chain as said hydrophilic group._54§gN2m4
The nethod of reformng the surface of a fiber according to claim 40,
wher ei n pol yal kyl si | oxane havi ng sai d -hyldifophilic group is

(pol yoxyal kyl ene) - pol y(di net hyl sil oxane). 10 43. A nethod of subjecting a
porous material, which constitutes an ink absorber applied to a negative
pressure producing portion for use in an ink jet apparatus, to surface
reformng on part of its surface, wherein surface reformng is perforned

by condensing on 134sai ¥ pathodfofhgefgrrape 5he| 8¥VEACBoPEner THYEEh i s

oriented based on the affinity of the interfacial engrgé of agg&ou
simlar to thehsohi@eRsEhEREPSofNsaPYE 2BSPEPEF ERBLLGHT 40 C8R d YFor ous

material. 20 44. A nethod_of  subjec Lng gt Ieast.g ggrgngf.?t surface of a
fiber, which BBRSEIESt BECGHCIAR BBESHBEr *°hppFFredt 6" a Régdtive pressure

produci ng portion for use in.ap ipnk je u upfeace ;igef orm ng
using a Iiqu?Bpﬁﬁ?§H§r,18oH§?ngﬁgea gﬁ%@ﬁ?é??oﬁuggggao 2% condensi ng a

pol ynmer éragngg%ggvggogg%érmg@iggtocgngyh§§§ﬁglgbrghegreggpwggqggpan be

subjected to age and condensation”an as a functional group -4 JUN
2004 - 181 a@ﬂeas§gﬁogg Q%QHBhQBgWBhCQaﬁBtﬁ&ﬁﬂ@bﬁbb@&ebgffb&e a

polymer fragmented product comprising a hydrophilic
group and a hydrophobic group in such a manner as to
orientate said hydrophobic group toward the surface of
10 said hydrophobic group and said hydrophilic group in
the direction different from said hydrophobic group,
said polymer fragmented product being obtained by
subjecting a polymer compound comprising said
hydrophilic group and said hydrophobic group.
15
35. The method of reforming the surface of a
fiber according to claim 34, wherein said polymer
fragmented products on said hydrophobic surface are
condensed each other.
20
36. The method of reforming the surface of a
fiber according to claim 34 or 35, wherein said step
comprises the sub-steps of: applying a liguid
containing said polymer compound and a dilute acid on
25 said hydrophobic surface; allowing said dilute acid to

be a concentrated acid on said hydrophobic surface; and

subjecting said polymer compound to cleavage to obtain




al nost the sane as the surface energy of the part of the surface of the
above fiber, into a polyner on the above part of the surface. 5 45. A

fi ber having a hydrophobic surface part of _which has been subjected4wa2M4
surface reforming into a hydrophilic sur¥ate and constituting an ink
absorber which is applied to a negative pressure producing 10 portion for
use in an ink jet nmethod, wherein a polyner fragnented product having a
hydrophilic group and a hydrophobic group is attached on said hydrophobic

surface in such.a manner as that sai.d hydrophobic group is oriented toward
the surface o?°§§W3rh$ﬁPQBﬁ8%F§ Br%§u8F§dp and said hydrophilic group is

oriented in the direction different from said hydrophobi c group, said
pol ymer fragnmented product being obtained by subjecting a polynmer conpound

conpri sing sai d hygrophiphi.C AtRUR 8N4 esaithiRydraahali¢8e0uR: 220 46. The
fiber according to claim45, conprising a core portion and a surface |ayer

covering sai d:¢gLe PRLLARg 83CR1GmSA] GRReREr bhaa aRdpSaisdssurdace
| ayer consisting of an olefin resin, the nmelting point 25 of the resin

constituging gakd €9GRiROr & QA gReiiN@ontiaghtngt karerhandok taagsious
constituting said surface layer. - 4 JUN 2004 - 182
solvent having a vapor pressure lower than that of
water, thereby, during the drying process of said
liguid on said hydrophobic surface, said nonagueous
solvent evaporates before water does and there arises a

10 state where a film of water exists on said hydrophobic

surface.

38. The method of reforming the surface of a
fiber according to claim 34, wherein said liquid has a
15 composition which allows said hydrophobic surface to be

wettable by said liquid on a desired portion.

39. The method of reforming the surface of a
fiber according to claim 34, wherein said hydrophobic

20 surface of said fiber consists of an olefin resin.

40. The method of reforming the surface of a
fiber according to claim 34, wherein said polymer
compound is polyalkylsiloxane having a hydrophilic

25 group.

41. The method of reforming the surface of a




47. The fiber according to claima46, wherein the resin constituting said
core portion is polypropylene and the resin constituting said surfaeé JUN 7004
| ayer is polyethylene. 5 48. The fiber according to claim47, wherein said
core portion is partially exposed to the dader wall surface and said

pol ymer fragnmented products are attached both on the surface of the
exposed portion of 10 said core portion and on the surface of said surface
| ayer. 49. The fiber according to any one of clainms 45 to 48, wherein said
pol ymer conpound is 15 pol yal kyl si | oxane having a hydrophilic group. 50.
The fiber accptbéngatoocfianm 48, chhémeidf, sahgrepsl gadd eedyB&Rd has a

pol yal kyl ene oxide group as said hydrophilic group. 20 51. The fi ber
accor di ng t o eoyponedohas| ai pelyslkydeng oxpdererhapdl §5 RS | oxane havi ng
said hydrophilic group is (polyoxyal kyl ene)- pol y(di net hyl sil oxane). 25
52. A wettableyduephédist BG€HBre constituting an ink absorber which is
applied to a negative pressure -4 JUN 2004 - 18 3 - producing portion for
use in an ink jet apparatus and holding a liquid supplied thereto,

Conpr|3|gg a pOlynEE. The method of reforming the surface of a

fiber according to claim 40, wherein polyvalkylsiloxane
having said hydrophilic group is (polyoxyalkylene)-

poly(dimethylsiloxane).

10 43. A method of subjecting a porous material,
which constitutes an ink absorber applied to a negative
pressure producing portion for use in an ink jet
apparatus, to surface reforming on part of its surface,
wherein surface reforming is performed by condensing on

15 said part of the surface a cleaved polymer which is
oriented based on the affinity of the interfacial
energy of a group similar to the surface energy of said

part of the surface of said porous material.

20 44. A method of subjecting at least a part of a
surface of a fiber, which constitutes an ink absorber
applied to a negative pressure producing portion for
use in an ink jet apparatus, to surface reforming using
a liquid polymer, comprising a condensation step of

25 condensing a polymer fragmented product, which

comprises a first group which can be subjected to

cleavage and condensation and has a functional group




having rel atively long chain |Iyophilic groups and relatively short chain

| yophobi c groups alternately. 5 53. A fiber body which has an ol ef i n4rJd¥i2a04
at least on its surface, has part of its surface refornmed to be
hydrophilic, and is applied to a negativel8pressure producing portion for
use in an ink jet 10 apparatus, conprising a wettable surface structure
having rel atively |ong chain hydrophilic groups and relatively short chain
hydr ophobi ¢ groups alternately on said fiber surface the wettabl e surface

structure being obtained by the follawn te Qf forn1 15 fi ber

surface havi nS“% d[i fgt"fha{‘(,cﬁ‘egnscteﬁﬁe)‘r% 1 &hen ea%rrent li quid

conprising a p r _.havin r ophi r i ch

i nterfacial ﬁ‘g‘%%i taﬁeytsaerresua"lsf‘l egeglur %@et?i{éer Lgb%‘q{ ‘ﬂ;e fiber

surface conprisin | acid a
Pr L 3 gu%ﬁgé% & %hé“%ﬂ“%ﬂ "k 5 géalcgﬁﬂﬁ% tomedr U Wik aci S

a catal yst for yner eavage an ectlng said pol yner

to cleavage b t tgﬁ¥§dggu l'i quid attached on said fiber
PSRN dait o

surface and al acid to be changed to a concentrated
acid; andg 25 condensing the pol ymer cleavage products. 54. A fiber absorber
for use in liquid ejection -4 JUN 2004 - 164 which consists of an olefin

resin and i s contaigwed iz @ibdd HHELEoN aiy@fodtbiwldirtpaae [paet dsuppl i ed
toa liquid ejecting head under a negative pressure,
which has been subjected to surface reforming into a
hydrophilic surface and constituting an ink absorber
which is applied to a negative pressure producing
10 portion for use in an ink jet method, wherein a polymer
fragmented product having a hydrophilic group and a
hydrophobic group is attached on said hydrophobic
surface in such a manner as that said hydrophobic group
is oriented toward the surface of said hydfophobic
15 group and said hydrophilic group is oriented in the
direction different from said hydrophobic group, said
polymer fragmented product being obtained by subjecting
a polymer compound comprising said hydrophilic group

and said hydrophobic group.

20
46. The fiber according to claim 45, comprising a
core portion and a surface layer covering said core
portion, each of said core portion and said surface
layer consisting of an olefin resin, the melting point
25 of the resin constituting said core portion being

higher than that of the resin constituting said surface

layer.




conprising at |east a portion having been subjected to 5 surface treatnent
of giving |yophilic nature thereto on its surface, said portion havifhdUN 2004
been subjected to surface treatnment of giving |yophilic nature thereto
having a first lyophilic area relatively Biperior in |yophilic nature and
a second |lyophilic area relatively 10 inferior to the above first |yophilic
area in lyophilic nature. 55. A fiber absorber, as an assenbly of nunbers
of fibers, for use in liquid ejection which has a 15 pol ymer conpound
provided on at |east the part of its surface which should be subjected to
surface treatment 48t gleendibgspRrcrEdargute Fﬁ@%@t&ﬁanﬁhﬁ§e&§béqﬁn
holding a liquid supplied to a Iiquid ejecting.head under a negative
pressure, mheréﬁﬁnsQPBSEéFVﬁéPQZGaégnﬁ86ﬁdppﬁgﬁﬁﬁeésapﬁ FgfoﬁgﬁgFﬁﬁ havi ng
a lyophilic grqup ,and a ,second porti.on haV|n%u%f rougagf i.ch

i nterfaci al eﬁ@?g§thrP§WQrcpﬁgﬁlgﬁﬁﬁngfS?éﬁd yophi ex!l

moﬁabm al nost
the sanme as the surga e energy of said surface part and a portion having
been subj ect eB°LES Yg&PFace treatment of giving |yophilic nature thereto
is obtai_ned by orientating said second portion toward said part of the
surface and said first portion in the -4 JUN 2004 - 185 direction

different from sai¢gparinof iR SWdREaimAltd Aehik &7 haHaeheakid
subjected to surface treatment of said part of the surface having a first
| yophi li ¢ area,kelabituehy iSURRHItAally laqRRidd aoahy ewet arsiecond
surface and said polymer fragmented products are
attached both on the surface of the exposed portion of

10 said core portion and on the surface of said surface

layer.

49. The fiber according to any one of claims 45
to 48, wherein said polymer compound is

15 polyalkylsiloxane having a hydrophilic group.

50. The fiber according to claim 49, wherein said
polymer compound has a polyalkylene oxide group as said

hydrophilic group.

20
51. The fiber according to any one of claims 45
to 48, wherein polyalkylsiloxane having said
hydrophilic group is (polyoxyalkylene)-
poly(dimethylsiloxane).
25

52. A wettable surface structure constituting an

ink absorber which is applied to a negative pressure




5 lyophilic area relatively inferior to the above first |yophilic ar?a I N
| yophilic nature. 56. The fiber absorber for use in liquid ejection =4 JUN 2004
according to claim55, wherein said polyner conmpound is 10 provided in such
a manner as to coat at |east part of thel8serdH phery of said fiber. 57. The
fi ber absorber for use in liquid ejection according to claimb55, wherein
said fiber has an olefin 15 resin at least on its surface. 58. The fi ber
absorber for use in liquid ejection according to claimb57, wherein said
pol ymer is polyal kyl sil oxane having a |lyophilic group. 20 59. The fi ber
absor ber for psedupinggqppatépectpPsnusgcédr anngkoleFafRPE¥FaEFS58 dwher ein
said fiber conprises a_core portion and a surface |ayer coveri sai d
core portion, hehdingl ¢ hapddntuspPligd Fherftos EBWQF¥F699n8 ?Qﬁ%mfﬁ}e

portion being higher than that _of thg nes&n cgn titutin sahg surface
Cayer. - 4 JUNAZ8DE relsthvelgolondechenb, 1¥BERrher FEPURSe"

einliquid
ejection according to claim59. wherein, the resi o] ' i-ng., said core
portion is poF?b?EEV? ﬁesgﬂattﬁgafgs'X°p88%§ isﬁFpﬁé ggﬁgggékgaéé | ayer is
polyethy%ene. 5 61. A fiber absorber, as an assenbly of nunbers of fibers,
for use n liquid ejection which has a |yophobic surface at |east part of

which is reformed g3 A fiper body which has an olefin resin at

least on its surface, has part of its surface reformed
to be hydrophilic, and is applied to a negative
pressure producing portion for use in an ink jet

10 apparatus, comprising a wettable surface structure
having relatively long chain hydrophilic groups and
relatively short chain hydrophobic groups alternately
on said fiber surface, the wettable surface structure
being obtained by the following steps of: forming a

15 fiber surface having a treatment ligquid attached
thereon, the treatment liquid comprising a polymer
having a hydrophilic group and a group of which
interfacial energy is almost the same as the surface
energy of the fiber surface comprising said olefin

20 resin as a constituent, a dilute acid as a catalyst for
said polymer cleavage and alcohol; subjecting said
polymer to cleavage by evaporating the treatment liguid
attached on said fiber surface and allowing said dilute
acid to be changed to a concentrated acid; and

25 condensing the polymer cleavage products.

54. A fiber absorber for use in liquid ejection




into a lyophilic surface and is used for holding a 10 liquid supplied to a
liquid ejecting head under a negative pressure, wherein said |yophi-l§ ¢gUN 2004
portion is obtained by attaching on said | yophobic surface a polyner
fragnent ed product having both |yophili< l&w - | yophobi c groups, which is
produced by subjecting a 15 polynmer having both |yophilic and | yophobic
groups to cleavage, in such a manner as to orient said | yophobic group
toward the surface and said |yophilic group in the direction different
fromthat of said |yophobic group, said lyophilic portion having a first

| yophi | i ¢ 20 winkehrebasistbyosuper PaefiitR KpspRi PPE A&t GPEtaAGed 1ednd

| yophilic area relatively inferior to the above first |lyophilic area in

| yophi | i ¢ nat bigui@2contaiper §9§ohﬁéﬁ}n§saaﬁlggéénﬁPFP&FeﬁuﬁﬁbF% 25 of
fibers, for use in_liquid ejectign which has a olefin resin at |east on its
surface and alienddnedecsipgabeadptRAREd2pPesahiEt PAG S Feast part of
said -- 4 JUN 2004 -- 18 7 surface to surfaﬁg r.ef orm ng OB'@d@e _éyophilic
nature ther eE@MBRESEEIUEEJLIREFThA BPAGTEM FEIHHIsOPpT 8406 2T i qui d

j ecti head d ti . I Sy t qhl f
o eoLi T et under 2 DSHRhLYE, BEoB3iRy SOMRELUROra et allr Al (oo

chai I C groups and relatively

short chaln hydroploblc 07 augs ALLSLOA! By iah Sk stfecesu fiase, Lhe

wettabl e surf eln obtai ne the foll owi ng steps of:

formng a fibgﬁr§gEEa%?eg%%E%Q %ftbg%ﬁ%ﬁnhybb%HHQC nature thereto
having a first lyophilic area relatively superior in

lyophilic nature and a second lyophilic area relatively

10 inferior to the above first lyophilic area in lyophilic

nature.

55. A fiber absorber, as an assembly of numbers

of fibers, for use in liquid ejection which has a

15 polymer compound provided on at least the part of its
surface which should be subjected to surface treatment
of giving lyophilic nature thereto and is used for
holding a liquid supplied to a liquid ejecting head
under a negative pressure, wherein said polymer

20 compound includes a first portion having a lyophilic
group and a second portion having a group of which
interfacial energy is lower than that of said lyophilic
group but almost the same as the surface energy of said
surface part and a portion having been subjected to

25 surface treatment of giving lyophilic nature thereto is

obtained by orientating said second portion toward said

part of the surface and said first portion in the




10 attached thereon, the treatnent liquid conprising a polynmer having a
hydrophilic group and a group of which interfacial energy is aInDsr'gﬂMN2W4
sanme as the surface energy of the fiber surface conprising said olefin
resin as a constituent, a dilute acid as l8Xatal yst for 15 said pol yner

cl eavage and al cohol; subjecting said polynmer to cleavage by evaporating
the treatnment liquid attached on said fiber surface and allow ng said
dilute acid to be changed to a concentrated acid; and condensing the

pol ymer cl eavage 20 products, said wettabl e surface structure having, a
first |yophildtrertioneflaffespytsfipeni sriAnPpybpREl Fhe ﬁHFngeanﬁad' econd
| yophilic area relatively inferior to the above first_|yophilic ea in

| yophi | i ¢ nat ppEtiQs GQVlﬁQIPaﬂPdsEBhFﬁFﬁgrFOCﬁHﬁFPQFnﬁréaggﬁpgiﬁbr casi ng
havi ng a supply opening for supplyin liquid .to i qui jecti head
and an at npspfeid P2EtIeR T584ggr¥8§g 58 ﬂigafﬁgﬁ%pgyggbgggkb%%%%?cating

wth the atnosphere;_and a fiber _ absorber.faqr Ln_lLiyaui -ect i
BRREa AP uRer 4 SEoh ot SRR o B S e ane B ey ey (o

according to EF in “salrd contalner casing to hold

the liqupd therein.5.utilizin ] [ UkB. : kq4id-gzont ai ner,
conprisiRg a SﬁPﬁ%iéP aE%?iﬁ%I%SS?%§§aX§5%% §§og§nfﬁg FQPMEUpS]ying a

liquid to a Ligquj .eqting jheadand13p akwasehere 10 communi cation port
for connunicah?%éhgﬁgﬁ %%%g é&nogggere; and a fiber absorber which consists
of an

56. The fiber absorber for use in liquid ejection
according to claim 55, wherein said polymer compound is
10 provided in such a manner as to coat at least part of

the periphery of said fiber.

57. The fiber absorber for use in liquid ejection
according to claim 55, wherein said fiber has an olefin

15 resin at least on its surface.

58. The fiber absorber for use in liguid ejection
according to claim 57, wherein said polymer is

polyalkylsiloxane having a lyophilic group.

20
59. The fiber absorber for use in liquid ejection
according to claim 57 or 58, wherein said fiber
comprises a core portion and a surface layer covering
said core portion, the melting point of the resin
25 constituting said core portion being higher than that

of the resin constituting said surface layer.




olefin resin, has been subjected to surface treatnent of giving IyQthuL@m
nature thereto at | east on part thereof in such a nanner as to be al

to have 15 stronger lyophilic nature as it beconmes away fromsaid supply
opening, and is contained in the above €ok8@inher casing to hold the Iiquid
therein utilizing a negative pressure. 20 65. A liquid container,
conprising a container casing having a supply opening for supplying a
liquid to aliquid ejecting head and an at nosphere comuni cati on port for
comuni cating with the atnosphere; and a fiber absorber which consists of
an 25 olefin resifp. ha@hbeénbgmbP@@Pﬁéeﬁof§ﬁrP&@%3f¥édﬂW§ﬁtQ&EQ$HHWKJ

l'yophilic nature thereto at least in the vicinity of said supply opening
in such a nanaecoading toqcigNm@ds yhegeimEhy rERdP & §Végaﬁé¥b

l'yophilic nature as it becones away from the abov |y _qpening, and is
contai ned i n SRédapev¥e @@ﬁ'ttélol‘?eﬂ-scé’ﬁlﬁfé’rﬂ?y Ry taﬁ'gl ﬁi?{)egtfyleﬁltrherel n using a

negative pressure. 5 66. A ui d cont ai,ner conprl egative
pressure geneFaPEid tedHgr S éﬂﬁtgﬁﬁé) CHSHSE \Fhiteh 4 nc'Q}lﬂ'rhsupply openi ng

for supplying a liquid to a liquid ejecting head and an at nosphere
comuni c&tion port for 10 communicating with the atnosphere and contains

therein a fiber a%&orb%r ﬁ%gtj Satﬂsgﬁb%{ arhsolaq{ IdEdeRHIY f nddldbidg a

| i qui d under negatiVvé pressure,; i‘qui d
of fibers, for use in liguid ejection which has a

lyophobic surface at least part of which is reformed
into a lyophilic surface and is used for holding a

10 liquid supplied to a ligquid ejecting head under a
negative pressure, wherein said lyophilic portion is
obtained by attaching on said lyophobic surface a
polymer fragmented product having both lyophilic and
lyophobic groups, which is produced by subjecting a

15 polymer having both lyophilic and lyvophobic groups to
cleavage, in such a manner as to orient said lyophobic
group toward the surface and said lyophilic group in
the direction different from that of said lyophobic
group, said lyophilic portion having a first lyophilic

20 area relatively superior in lyophilic nature and a
second lyophilic area relatively inferior to the above

first lyophilic area in lyophilic nature.

62. A fiber absorber, as an assembly of numbers
25 of fibers, for use in liquid ejection which has a

olefin resin at least on its surface and a reformed

surface obtained by subjecting at least part of said




cont ai ni ng chanber which conmuni cates with said negative pressure

gener ati ng nenber containing chanber 15 and has a liquid containing‘ﬁoﬂﬂhmw
substantially in a sealed state except the portion comrunicating with said
negative pressure generating menber cont aif ng chanber, said fiber

absor ber existing over said conmmunication portion as a |layer intersecting
the gravity direction 20 and having a portion having been subjected to
surface treatnent of giving Iyophilic nature thereto in such a manner as
to be allowed to have weaker_ |yophilic nature . on iti ugggr, ortion. 25 67.
The |iquid cofnafase &ecsHEtAGe: SeEPIMiPg6Ct FR¥IEBIn Y8 l&é%aPFngﬁ?essure
generati ng nmenber containing chanber_ and.said Li.qui.d contai.ni.ng chanber 4
JUN 2004 - 198hegegosapdr | BSPBo%%EaE‘HEg%HQr aatllgé{'r‘ 88&93%?&%"02:‘
portion. 68. The liquid cqontainer, accordin i . wherein said

li qui d cont ai AtAYIPoPYFGY1RYs gagagn§35a8|§e§ t%%%d c?%&ugéﬁegative
pressure when it is__.defar id NN 2 haQynd. 69. A nethod
of produci ng 5°FP5éFlggsgr%%%?aggeaﬁg§%segssenbly of nSnbe%é of fibers, for

use in |gquid Shg%&%;%ggwiio% DA% 13 hyARRiphia 19 @R upownded QR talve least

the part “of i{s sur whi ¢h shoul d"be subjected to surface treatnent of
gi ving |yophi Li,gRatH58 nt BYRPhodie grouped afleerielt@ilyg oa Isaqid d suppl i ed

to aliquid 15 ejecting head under a negative pressure, conprising:
fiber surface, the wettable surface structure being
obtained by the following steps of:
forming a fiber surface having a treatment liquid
10 attached thereon, the treatment liquid comprising a
polymer having a hydrophilic group and a group of which
interfacial energy is almost the same as the surface
energy of the fiber surface comprising said olefin
resin as a constituent, a dilute acid as a catalyst for
15 said polymer cleavage and alcohol;
subjecting said polymer to cleavage by evaporating
the treatment liquid attached on said fiber surface and
allowing said dilute acid to be changed to a
concentrated acid; and condensing the polymer cleavage
20 products, said wettable surface structure having a
first lyophilic area relatively superior in lyophilic
nature and a second lyophilic area relatively inferior

to the above first lyophilic area in lyophilic nature.

25 63. A liquid container, comprising a container

casing having a supply opening for supplying a liquid

to a liquid ejecting head and an atmosphere




a first step of providing a liquid, which contains a polyner incIudLngJ@szM
first portion having the above |yophilic group and a second portion having
a group of which interfacial energy is different fromthat of the 20 above

| yophilic group but is alnost the same asl&the- surface energy of the above
surface part to be subjected the above surface treatnment, to the part

whi ch shoul d be subjected to surface treatnent of giving |yophilic nature
thereto in such a manner as to 25 forma first area where the density of

the liquid provided is relatively high and a second area where the

density of theosmwpiretienapbp¥él| forowCmgRaicaringnwidhsthe191 a3 second

step of obtaining a first lyophilic area relatively su erLorJd1 | yophilic
nature and a st®eARhergepRAndi @ £ABET BPSOFPEKy TP ¥rfor™ 1A %above first

| yophilic area in lyophilic _ nature in_su%qta napner. as 9 Lo of i.ent the
Shdrt 7

above second POPELSRNORCERE ARGy & GH-AridY e “XBoVE "STr face part

and the above first portion of .the sane.in.the.directi I.fferent from
the above suPPaBeCRREPINES FESIRYES 8€lgft%Fb i ”ﬁg 5 f%gflabsorber, as
an assenbly of ounbers of fibers, for . use in liquid ejection which has a
| yophi li C groﬂﬁlgﬁﬁ&PHea 8%9331V%b§§%55he part of its surface which shoul d
be subjected to surface treatnent of giving |Iyophilic nature thereto 15
and is used for holding a liquid supplied to a liquid ejecting head under
a negative pressur@y CORpPnRii$i%i container, comprising a container

casing having a supply opening for supplying a liquid
to a ligquid ejecting head and an atmosphere

10 communication port for communicating with the
atmosphere; and a fiber absorber which consists of an
olefin resin, has been subjected to surface treatment
of giving lyophilic nature thereto at least on part
thereof in such a manner as to be allowed to have

15 stronger lyophilic nature as it becomes away from said
supply opening, and is contained in the above container
casing to hold the liquid therein utilizing a negative

pressure.

20 65. A ligquid container, comprising a container
casing having a supply opening for supplying a liquid
to a liquid ejecting head and an atmosphere
communication port for communicating with the
atmosphere; and a fiber absorber which consists of an

25 olefin resin, has been subjected to surface treatment

of giving lyophilic nature thereto at least in the

vicinity of said supply opening in such a manner as to




a first step of providing said part of the surface with a liquid

contai ning a polyner fragnented product which has a first portion “ﬂiUUHZWA
| yophilic group and a 20 second portion with a group having an interfacia
energy different fromthat of said | yophil82 group but alnost the sane as
the surface energy of said part of the surface, said polynmer fragnented
product bei ng obtai ned by subjecting a polyner to cl eavage which has 25
said first and second portions in such a manner as to forma first area
where the density of the liquid provided is relatively high and a second
area wher e t hbe- a3 lpuRd2 @4 haveg yeaked, Saphds 1ch & i%% ret atively |ow,

a second step of obtaining a first |yophilic area_ relatively superior in
| yophi | i ¢ nat BPECHSE FWedc SAP™ I%pl’#ﬂe’@ SR e PRSI, iarﬂae/rjl‘sor to said

first 5 lyophilic area i.n lyophilic nature _in o orient
t he secon)é Boppina—,ﬁlélp ah'nd %x&pﬁpéav con%aﬁtngg %"églém C%‘Gﬁh@%h&

r‘?ragne pro t toward saird part of
the surface and said first. paorti f iy, the direction different
from sai d par l&P’TdhéChs?lfﬁlélcél;Slélrgg%lg‘ea& |"?-%r£§:tele§pg of condensing at | east
part of the oriented portions of said polynmer fragnented product on said

part of the surface into a polyner. 71. The nethod of producing a fiber
absorber for 15 u%%.inﬂiﬂygdidﬂdgggéyhéyyxadﬁﬁglgﬂhgﬂgﬂﬁa§§k£We70,

wherein said first step conprises imersing in said liquid only said first
area of said paldsRfrd RprdfdtAGR) member containing chamber which has
a supply opening for supplying a liquid to a liquid
ejecting head and an atmosphere communication port for
10 communicating with the atmosphere and contains therein
a fiber absorber consisting of an olefin resin for
holding a liquid under negative pressure; and a liquid
containing chamber which communicates with said
negative pressure generating member containing chamber
15 and has a liquid containing portion substantially in a
sealed state except the portion communicating with said
negative pressure generating member containing chamber,
said fiber absorber existing over said communication
portion as a layer intersecting the gravity direction
20 and having a portion having been subjected to surface
treatment of giving lyophilic nature thereto in such a

manner as to be allowed to have weaker lyophilic nature

on its upper portion.

25 67. The liquid container according to claim 66,
wherein said negative pressure generating member

containing chamber and said liquid containing chamber




of said fiber absorber for use in liquid ejection. 20 72. The met hod of
producing a fiber absorber for wuse in liquid ejection according t°4gUﬁPMM
69 or 70, wherein said first step conprises the follow ng sub- steps of:
uniformy providing said liquid to the e9G e 25 portion of said part of
the surface of said fiber absorber for use in liquid ejection; and
conpressing the area farthest away fromsaid first area of said -4 JuN
2004 - 193 fiber absorber for use in liquid ejection so as to nove said
liquid toward said first _area. 73. The pethod of . roducing a fiber absorber
for 5 use i laFeqacHaEpRERi SROBCEBFHI REPES EFa?ﬁf§908Wm96,cﬁﬁéP8in said
first step conprises the follow ng sub- steps of: uniformy providing said
liquid to theP®REEPB- portion of said part of the surface of said fiber
absorber for use in liquid ejection; and noving the 10 liquid provided on
the area farthest fromsaid first area toward said first area by the

centri fugal force.g§4. Lhe Hg%pgg gésgéggggig%ggﬁhgg r cabgsgnhgr ¢kor use in

liquid ejection accordiigto arm in said first step

conprises the | L.ow . qUB~ St aPS Rk a1 HALEOLBY 1 BHOKEEI AOpeai d liquid to
t he entiSe pgg Fgﬁggggégiglggég %P Eﬁé su%fgce 3f sai d fibe% absor ber for

use in liquid.ghepiboBs RRBARYHATat RRgaltiGel drecavirdednen tilke iarea
fart hest fron?gggg ?irst§20 areaa?SWargaséid ?irst area by the air flow

deformed, said bag containing a liquid.

69. A method of producing a fiber absorber, as an
10 assembly of numbers of fibers, for use in liquid
ejection which has a lyophilic group provided on at
least the part of its surface which should be subjected
to surface treatment of giving lyophilic nature thereto
and is used for holding a liquid supplied to a liquid
15 ejecting head under a negative pressure, comprising:
a first step of providing a liquid, which contains
a polymer including a first portion having the above
lyophilic group and a second portion having a group of
which interfacial energy is different from that of the
20 above lyophilic group but is almost the same as the
surface energy of the above surface part to be
subjected the above surface treatment, to the part
which should be subjected to surface treatment of
giving lyophilic nature thereto in such a manner as to
25 form a first area where the density of the liquid

provided is relatively high and a second area where the

density of the same is relatively low; and




75. A nmethod of producing a fiber absorber, as an assenbly of nunbers of
fibers, for use in liquid ejection which has an olefin resin at | eastiUballs
its 25 surface, has a |yophilic group provided at |east on the part of
said surface, and is used for holding a-11%Lid supplied to a liquid

ej ecting head under a negative - 4 JUN 2004 - 194 pressure, conprising: a
first step of providing said part of the surface with a liquid in which a
pol ymer of al kylsiloxane including a |yophilic group is dissolved in such

a 5 manner as to forma first area where the density of the_liquid
provided is rel ati welspdeingh siep #f ebdnd ndinga @ e ORI T2 t he
same is relatively low, and a second step of obtainin first lyophilic

area rel ativek}addpedivosuneniypHin ilyapidie avddrss & SRFophilic

area relatively inferior to said |yophilic area in lyophilic ure in such
a manner as t&Y&PhéAic SLSR ﬂqgﬁtﬁ"legﬂaﬂélfte&bé’rrd i %aaﬁm’o% nt?trSt

e surface

and said lyophilic group in the direction different 0 | of the
surface. 15 76Y°th+é'tg“l+?od&(ﬁa d‘rrb(ét}’(ﬁpnhgﬁe{'c?i El(ejcrmfa slg?bse“{é,h args ngﬁ{%ggi%bl y of
nunbers qQf fibers, .faor e in ljgui ' ' ' | &4 sin at
| east on%i ts “QuFFd&Et ﬁ:}sfa aaqio;}}c?phgl |°§edg ouf&q&%%gﬁfa%aftﬁ%inﬁ?%g 20
part of said SULface.ANddsdISRlfRle ol ih dduisbvs uppided to a

| iquid ejecting head under a negative
portion of the same in the direction different from the

above surface part.

10 70. A method of producing a fiber absorber, as an
assembly of numbers of fibers, for use in liquid
ejection which has a lyophilic group provided on at
least the part of its surface which should be subjected
to surface treatment of giving lyophilic nature thereto

15 and is used for holding a liquid supplied to a liquid
ejecting head under a negative pressure, comprising:

a first step of providing said part of the surface
with a liquid containing a polymer fragmented product
which has a first portion with a lyophilic group and a

20 second portion with a group having an interfacial
energy different from that of said lyophilic group but
almost the same as the surface energy of said part of
the surface, said polymer fragmented product being
obtained by subjecting a polymer to cleavage which has

25 gaid first and second portions in such a manner as to

form a first area where the density of the liquid

provided is relatively high and a second area where the




pressure, conprising: a first step of providing said part of the surface
with a liquid in which a polymer fragnented product 25 obtained by -4 JUN 2004
subj ecting a polynmer of alkylsiloxane including a |yophilic group to

cl eavage is dissolved in such a manner-as®4c forma first area where the
density -4 JUN 7004 -- 19 5 of the liquid provided is relatively high and
a second area where the density of the sane is relatively low, and a
second step of obtaining a first |lyophilic area 5 relatively superior in

| yophilic nature and a_second Iéoghilig %nealrelahLvely inferior to said
first |yophi SRBSAFEaEnthGoFAMEI dSnEBdPE VR Euth™A manner as to condense

said polyner fragnented pr.oduct on said. ..par f, e i dition,
to orient said 10 QIQ?FQBPofiﬁB P%w8$§a§gﬁ§%pérglg%Qt%gggﬁgﬁggeagh sai d

| yophilic group.in.the directi.on diff 4 fro i ry b surface.
77. The nethoﬁgaPtbysggcﬁﬁﬁeglPFbéP %%é@gééﬁcf§?§%f% 3@% %h [T quid ejection
according to c¢laim.75 ot : LR 1Salid ebii St PR aGQMRIrE®S i Mersing in
said liquid %KP?HEQES FF%gtrgggggg% ggﬁd paﬁt of thg sur#gée of said

fiber ab%Ofbeiygghilﬁ% ekl W d yRipBGNi1eN na?drd8 inThaceEhadhmfepraduci ng a
fiber absorber r ' [

_ _ _ use in liquid ejection according to claim75 or 76,
wherein said kil stighep theMecees Hoe then of rgislipolsteps fofagmeniteast My
providing said liquid to the entire
product toward said part of the surface and said first
portion of the same in the direction different from
said part of the surface; and
10 a third step of condensing at least part of the

oriented portions of said polymer fragmented product on

said part of the surface into a polymer.

71. The method of producing a fiber absorber for
15 use in liquid ejection according to claim 69 or 70,
wherein said first step comprises immersing in said
liquid only said first area of said part of the surface

of said fiber absorber for use in liquid ejection.

20 72. The method of producing a fiber absorber for
use in liquid ejection according to claim 69 or 70,
wherein said first step comprises the following sub-
steps of:

uniformly providing said liquid to the entire

25 portion of said part of the surface of said fiber

absorber for use in liquid ejection; and compressing

the area farthest away from said first area of said




portion of said surface of said fiber absorber for use 25 in liquid

ej ection; and conpressing the area farthest fromsaid first area of4szdMM
fi ber absorber for use in liquid ejection so as to nove said liquid toward
said - 4 JUN 2004 - 196 first area. 79 IHE method of producing a fiber
absorber for wuse in liquid ejection according to claim75 or 76, 5 wherein
said first step conprises the followi ng sub- steps of: uniformy providing
said liquid to the entire portion of said surface of said fiber absorber
for use in liquid ejection; and noving the |liquid provided on the area
farthest fronfihes # ﬁ@FbSFegofo%éPd1§aﬁaqfédf ﬂ??téPBasﬂyaPhg &S f ugal
force. 80. The nethod of @rodu ng. g Elber absorber for wuse in liquid

ej ection accoP@ifigliguifatRiPEdorass, T1fREr 8FF%said first step conprises
the follow ng sub 15 steps of: uniformy providing said liquid to the
entire portion of said surface of said fiber absorber for use in liquid

el ection, and i ng. LNl GULACH B dedadBs b 245Rr! AbbAsied o sl ¢
I rs

first area toward said ar ea e alr flow 20 Bl1. A nethod of

pmwn“%wmwh&%mmM@me@wmmmm
in an ink jet “apparat whi has an olefinresin at least on its

surface, has gnbyeRR ke a0FaYR P s@eipdemplrilseastcnhen fiona okl nearduwf sai d
surface, and 1s used for holding a l'iqui
steps of: uniformly providing said liquid to the entire
portion of said part of the surface of said fiber
absorber for use in liquid ejection; and moving the

10 liquid provided on the area farthest from said first

area toward said first area by the centrifugal force.

74. The method of producing a fiber absorber for
use in liquid ejection according to claim 69 or 70,

15 wherein said first step comprises the following sub-
steps of: uniformly providing said liquid to the entire
portion of said part of the surface of said fiber
absorber for use in liquid ejection; and moving the
liquid provided on the area farthest from said first

20 area toward said first area by the air flow.

75. A method of producing a fiber absorber, as an
assembly of numbers of fibers, for use in liquid
ejection which has an olefin resin at least on its

25 surface, has a lyophilic group provided at least on the
part of said surface, and is used for holding a liquid

supplied to a liquid ejecting head under a negative




supplied to a liquid ejecting head under a negative pressure, conprising
the steps of: - 4 JUN 2004 - 197 forming a fiber surface having a-14§ duN 2004
whi ch contai ns pol yal kyl si |l oxane having a |yophilic group, acid and

al cohol, attached thereon in such a manngpsas. to forma first area where
the density of the liquid 5 provided is relatively high and a second area
where the density of the sane is relatively |ow, and obtaining a first

| yophilic area relatively superior in Iyophilic nature and a second

| yophilic area relatively inferior to said first Iyophilic area 10 in

l'yophilic natiygsifrs§UcBomppB8igg:as to heat and dry the liquid attached
on said fiber surface at tenperatures higher than roomtenperature and

| ower than the ekt Engspokbepobft peoabdvegosetidnparti nfl1sh82susfmsehod of
produci ng a fiber absorber, as an assenbly of nunbers of fibers, for use
inliquid ejgethoa whiahdhas ahicheéi polgsen af hbékgisbhorese surface, has
a |lyophilic group provided at |east on the part of said surface, and is
used for hol dingladinguedlg0opbuppti ggoup as| f§eFalepdciPn§vfBad under a

negative pressure, conprising the steps of: forning a fiber surface having
a [iquids whi shnneonaai ke oryapk§isstoraRe WROTRgT el98BﬁFFVcQ£wﬁhf acid

and al cohol, attached thereon in such a manper as 25 a_first area

: to for
where the dendiayidf prREippduig re&leadNedy; BipB P v@l?eﬁPﬁﬁlgﬁfaa second

r wher h i i
area ere t Shere the density of the same is relatively low; and

a second step of obtaining a first lyophilic area
relatively superior in lyophilic nature and a second
10 - lyophilic area relatively inferior to said lyophilic
area in lyophilic nature in such a manner as to orient
said alkylsiloxane toward said part of the surface and
said lyophilic group in the direction different from
said part of the surface.
15
76. A method of producing a fiber absorber, as an
assembly of numbers of fibers, for use in liquid
ejection which has an olefin resin at least on its
surface, has a lyophilic group provided at least on the
20 part of said surface, and is used for holding a ligquid
supplied to a ligquid ejecting head under a negative
pressure, comprising:
a first step of providing said part of the surface
with a liguid in which a polymer fragmented product
25 obtained by subjecting a polymer of alkylsiloxane
including a lyophilic group to cleavage is dissolved in

such a manner as to form a first area where the density




density of the sane is relatively low, and -4 JUN 2004 - 198 obtaining a
first lyophilic area relatively superior in lyophilic nature and a ¢y
| yophilic area relatively inferior to said first |yophilic area in

| yophilic nature in such a manner as to-dk95the 5 liquid attached on said
fi ber surface and, during the drying process, orientate said |lyophilic
group in the direction opposite to said fiber surface so as to subjecting
the fiber surface to surface treatnent of giving |yophilic nature thereto.

10 83. The nethod of _producing a fiber absorher for . use in liquid ejection
according to efaithesiiguigopr i} Ss Zied bty g et W%ﬁﬁﬁqﬂ§l?f%%ﬁ9n§urface
conprises imersing only said fi.rst in sad_liguid.. . .Jhe nmet hod
of produci ng & FPb# e&ﬁs?‘/ﬁhﬁeldefﬁrltyu ?ﬁ%‘el iSqurd & g%tqia%ﬁv;eciégflcﬁ%b to
claim81l or 82 wherein said step of formng a fiber surface conprises

t he follomﬁngagﬁb-steps of: uniformy providing said 20 liquid to the

entire portion of said Cf&qlaerst%%s%rfbgbgaqrnidés% 1} Adtauiveh i Gt d ofradi ch

shoul d be provided w't yophi'l ¢ nature; and conpressing the area farthest
from said f'g%tlta%ri%lﬁros%%etﬂdp\i% 38idbHiG Gt GriBid sdddsd area. 25
0

85. The netho proddci ng a fiber absorber for
lyophilic area relatively inferior to said first
lyophilic area in lyophilic nature in such a manner as
to condense said polymer fragmented product on said
part of the surface, in addition, to orient said
10 alkylsiloxane toward said part of the surface and said

lyophilic group in the direction different from said

part of the surface.

77. The method of producing a fiber absorber for
15 use in liquid ejection according to claim 75 or 76,
wherein said first step comprises immersing in said
liquid only said first area of said part of the surface

of said fiber absorber for use in liquid ejection.

20 78. The method of producing a fiber absorber for
use in liguid ejection according to claim 75 or 76,
wherein said first step comprises the following sub-
steps of: uniformly providing said liquid to the entire
portion of said surface of said fiber absorber for use

25 in liquid ejection; and compressing the area farthest
from said first area of said fiber absorber for use in

ligquid ejection so as to move said liquid toward said




use in liquid ejection according to claim81 or 82, - 4
wherein said step of formng a fiber surface conprises

JUN 2004 - 199 .
the foll ow‘n‘g?UN 2004

sub-steps of: uniformy providing said liquid to the entire portion of
said fiber absorber for wuse in liquid ej%ion which should be provided
with 5 lyophilc nature; and noving the liquid provided on the area
farthest fromsaid first area toward said first area by the centrifuga

force. 86. The nethod of producing a fiber absorber for
ej ection accordin% to claim8l or 82, wherein said step
surface conpr £3&8§

liquid to the entire portion of said fiber absorber for
ej ection which should be provided with 15 | yophilc natur
l'iquid provided on_the rea farthest fr sai d figs.st ar
first area by the’dir fi .meé;?’.ocigoﬁéﬁ{c?%m&l%gutﬁ efz:%erfg
as 20 an assenbl

10 use in liquid
of formng a fiber

BkEe3f-0l | om ng sub-steps of: uniformy providing said

use in liquid
e; and noving the

a}%fc% er g%z%irger,

; of .nunbers. of, .fiber r i n JiOuisd i egd i on which
has a Iyophobi“c?esélpf adeva eJE%tloép%‘g%m{]%n X0 crﬁalmgWSjoeﬂeﬂé,

and 1°s use

Ing a l1quid supplied to a

i quid eisecti nahegd JindereFACAldY SHRASIUL die SYTRRAIPIANA Ng SO as
S yophob

to reform sai IcC surface into a |lyophilic one,

25 conprising a

step of attac tg.,it%%so%éailg,ﬂmlgbiﬁoﬁwﬂ@%ﬁdommd fycagirenteatt preduct
havi ng both [|yophilic and |yophobic groups, which is produced by - 4 JUN
2004 portion of said surface of said fiber absorber for use

in liquid ejection; and moving the liquid provided on

the area farthest from said first area toward said

10 first area by the centrifugal force.

80. The method of producing a fiber absorber for

use in liquid ejection according to claim 75 or 76,

wherein said first step comprises the following sub-

15 steps of: uniformly providing said liguid to the entire

portion of said surface of said fiber absorber for use

in liguid ejection; and moving the liquid provided on

the area farthest from said first area toward said

first area by the air flow.

20
81. A method of producing a fiber absorber, as an
assembly of numbers of fibers, for use in an ink jet
apparatus which has an oclefin resin at least on its
surface, has a lyophilic group provided at least on the
25 part of said surface, and is used for holding a liquid

supplied to a liquid ejecting head under a negative

pressure, comprising the steps of:




- 200 subjecting a polyner having both Iyophilic and |yophobic groups to
cl eavage, in such a manner as to orient said | yophobic group toward tD@ 00
surface and said |yophilic group in the direction different fron1th%g # é
sai d | yophobic group so as to have a fiTst91yophilic area relatively
superior in lyophilic nature and a second |yophilic area relatively
inferior to the above first Iyophilic area in Iyophilic nature. 10 88. A
met hod of subjecting a fiber absorber, as an assenbly of nunbers of
fibers, for holding a liquid_,supplied to li.qui d ej.ect.i.;ng_he under a
negative pressuregPBméﬂ fchlgggoFHF%SCSngﬁgﬁggoP ﬁﬁguggrfégﬁgglmherein
the surface reformng is.perfornmed in _su 5 . t ense a

cl eavage poIyﬁ@??aﬁﬁgCROﬁQ?&LKggﬁQS?FQﬁt@ V?R%a€g§§§§%3§§ﬁﬁg%%} € affinity

of the interfaciaénngﬁﬁéhggosggﬁgggeaiqthonoikh%ugy{E@g@uuﬁﬂgggy of the

part of the stftdc r, on sald part of the surface, so as

to have a firslh 20-vaplilic area LALIL (AkY BWRAR,OLH RHy AaRjlid nature

and a second I'yop iC area relatively inferior to'the above Tirst

I yophilig areg Eoihgap@gl 6138 W8y BIghAamal ROGeRonauRjree k@t filer
absor ber, as 58" an assenbly of nunbers of fibers, for holding a liquid
supplied to aghhayitd eirethiengaheadsurdantdveagatlione apidessure to surface

reform ng on part of its surface - 4 JUN 2004 - 201 - using a liquid
pol ymer, conpri si ngbkadaidensatfiiaststlgpphilic area relatively
superior in lyophilic nature and a second lyophilic
area relatively inferior to said first lyophilic area
10 in lyophilic nature in such a manner as to heat and dry
the liquid attached on said fiber surface at

temperatures higher than room temperature and lower

than the melting point of the above olefin resin.

15 82. A method of producing a fiber absorber, as an
assembly of numbers of fibers, for use in liquid
ejection which has an olefin resin at least on its
surface, has a lyophilic group provided at least on the
part of éaid surface, and is used for holding a liquid

20 supplied to a liquid ejecting head under a negative
pressure, comprising the steps of:

forming a fiber surface having a liquid, which
contains polyalkylsiloxane having a lyophilic group,
acid and alcochol, attached thereon in such a manner as

25 to form a first area where the density of the liquid
attached is relatively high and a second area where the

density of the same is relatively low; and




of condensing a polynmer fragmented product, which has a first group which
can be subjected to cleavage and condensation and has a |yophilic grp ﬂﬂy
a second 5 group of which interfacial energy is alnost the sane as #ﬁN
surface energy of the part of the surfacel the above fiber, into a

pol ymer on the above part of the surface, so as to have a first lyophilic
area relatively superior in Iyophilic nature and a second 10 I|yophilic
area relatively inferior to the above first |yophilic area in lyophilic
nature. 90. A wettable surface structure qf .a fiber 42? used for

hol ding a Ii quid t@bEél§&BEI?e§1F§t 1¥§pPF&&Fda§F?bFi under negative
pressure, conprising I.C port | udi h

{elahlgely IoﬁﬁPEH?PF P?o HPPh&ldF£&6§h3%dln era%é%ﬁﬁﬁx#%ﬁﬁ{gha?xlng

yophobi ¢ groups alternatel t.h b I h

| yophilic 20 QESQ F? 3F3V§F§ %ﬁg&%ﬁ%ro¥e e Iélf%d) &(Hll \”dgééiflrSt

in Iyop I'C nature an second
| yophilic arear gl athyely Hakeerhid Qudhe anl%vﬁerf dested VRN area in
| yophilic nat 0
5 liquid attached on said fiber surface and, during the

drying process, orientate said lyophilic group in the
direction opposite to said fiber surface so as to
subjecting the fiber surface to surface treatment of
giving lyophilic nature thereto.
10
83. The methcd of producing a fiber absorber for
use in.liquid ejection according to claim 81 or 82,
wherein said step of forming a fiber surface comprises
immersing only said first area in said liguid.
15
84. The method of producing a fiber absorber for
use in liquid ejection according to claim 81 or 82,
wherein said step of forming a fiber surface comprises
the following sub-steps of: uniformly providing said
20 liquid to the entire portion of said fiber absorber for
use in liquid ejection which should be provided with
lyophilc nature; and compressing the area farthest from
said first area so as to move saild liquid toward said
first area.
25
85. The method of producing a fiber absorber for

use in liquid ejection according to claim 81 or 82,
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- 4 JUN 2004

wherein said step of forming a fiber surface comprises
the following sub-steps of: uniformly providing said
liquid to the entire portion of said fiber absorber for
use in liquid ejection which should be provided with
lyophilc nature; and moving the liquid provided on the
area farthest from said first area toward said first

area by the centrifugal force.

86. The method of producing a fiber absorber for
use in liquid ejection according to claim 81 or 82,
wherein said step of forming a fiber surface comprises
the following sub-steps of: uniformly providing said
ligquid to the entire portion of said fiber absorber for
use in liquid ejection which should be provided with
lyophilc nature; and moving the ligquid provided on the
area farthest from said first area toward said first

area by the air flow.

87. A method of subjecting a fiber absorber, as
an assembly of numbers of fibers, for use in ligquid
ejection which has a lyophobic surface and is used for
holding a liquid supplied to a liquid ejecting head
under a negative pressure to surface reforming so as to
reform said lyophobic surface into a lyophilic one,
comprising a step of attaching on said lyophobic
surface a polymer fragmented product having both

lyophilic and lyophobic groups, which is produced by
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- 200 -

subjecting a polymer having both lyophilic and
lyophobic groups to cleavage, in such a manner as to
orient said lyophobic group toward the surface and said
lyophilic group in the direction different from that of
said lyophobic group so as to have a first lyophilic
area relatively superior in lyophilic nature and a
second lyophilic area relatively inferior to the above

first lyophilic area in lyophilic nature.

88. A method of subjecting a fiber absorber, as
an assembly of numbers of fibers, for holding a liquid
supplied to a liquid ejecting head under a negative
pressure to surface reforming on part of its surface,
wherein the surface reforming is performed in such a
manner as to condense a cleavage polymer, which has
been oriented in accordance with the affinity of the
interfacial energy of a group similar to the surface
energy of the part of the surface of the above fiber,
on said part of the surface, so as to have a first
lyophilic area relatively superior in lyophilic nature
and a second lyophilic area relatively inferior to the

above first lyophilic area in lyophilic nature.

B9. A method of subjecting a fiber absorber, as
an assembly of numbers of fibers, for holding a liquid
supplied to a liquid ejecting head under a negative

pressure to surface reforming on part of its surface
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- 4 JUN 2004
- 201 -

using a liquid polymer, comprising a condensation step
of condensing a polymer fragmented product, which has a
first group which can be subjected to cleavage and
condensation and has a lyophilic group and a second
group of which interfacial energy is almost the same as
the surface energy of the part of the surface of the
above fiber, into a polymer on the above part of the
surface, so as to have a first lyophilic area
relatively superior in lyophilic nature and a second
lyophilic area relatively inferior to the above first

lyvophilic area in lyophilic nature.

90. A wettable surface structure of a fiber
assembly used for holding a liquid to be supplied to a
ligquid ejecting head under negative pressure,
comprising a lyophilic portion including a polymer
having relatively long chain lyophilic groups and
relatively short chain lyophobic groups alternately,
the above lyophilic portion having a first lyophilic
area relatively superior in lyophilic nature and a
second lyophilic area relatively inferior to the above

first lyophilic area in lyophilic nature.






