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| NK CONTAI NER, | NK JET HEAD HAVI'NG | NK CONTAI NER, | NK JET:APPABAIBS?HAVIN@“?
| NK- CONTAI NER, - AND .MANUFACTURI NG METHOD FOR | NK CONTAINER 5 FIELD OF THE -/
| NVENTI ON- AND RELATED. ART The present.invention relates to an ink

container, in which fiber is placed as an ink retaining menber for

retaining ink, an-ink jet-.apparatus enploying such an ink container, and a
10 manufacturing nethod for. such an ink coptainer. As for a conventional

i nk container (whether it is integrated with a recording head, or it is .
exchangeabl e i ndependent|y fromthe head) having been put to practical use
for ink-based recording, there is 15 ‘a type of ink container filled with a
singl e or a pluralINK CONBHINER, piNK oZET THREAR JEANTNG | e CONTAINER! i n t he

ink container to prevent the ink-fromleaking out of a li m(%égecting-
portion such as a noZA JFHARRARATIS BAVING CHYR GV R, Nfie :
specifically, it is placed there to use the capillary forcelggculiar to

porous material such as WT‘{W%MTI@RW I_Br{f,l“l-:K &OW
5 FIELD OF THE INVENTION Aﬁb_ RELATED ART
Théfpresentlinventidn're;ates;to an ihk
cdhfaiher;'in which fiber is placéd as an ink |
retaining member for retaining‘ink, an ink jet
,appérafus;eﬂplﬁfiﬁg.such'an ink édntéiner, and a
10 méﬁﬁfacfuring ﬁetho& fof.such an ink confainer.
| -As_fOI a cdﬁventionai.ink péntaiger'(wﬁether
it is integraféd_with a'recqrding héad, or it is
_exchangeablé ipdependently frcm the_heéd) ﬁaving been
- put to praﬁtiéal.uSé fbr ink}based recordihg, thefé_is
15 a type of ink;container filléd with a single or a
plurality ofgéppnge pieces. |
Théhspbnge piece is placed in.the ink
 container t§ §:event the ink from leakihg out of a
liquid ejécting portion such-és a nozzle provided in a
20 récoréing_ﬁ%%ns. .More specificélly,.it is placed'
there to usé:theiéapillapy force pgéuliat-to porous
material suéh as sponge; the_cépillary foréé'is'uséd
as back pressure for impeding the'ink low directed -
toward_théigédording means. This back pressure
25 creates'nég;tive préssure,.félative to fhe atmoéphgric
| preésure; iﬁ the ejecting'égition, and-heréihafter,.it'

will be referred to as "negative pressure".



as back pressure for inpeding the ink Iow directed toward the recording
-means. This back pressure 25 creates negative pressure, relative to the
at nospheric pressure, in the ejecting portion, and hereinafter, it will be
referred to as "negative pressure". -2- Generally speaking the dianeter
-of a sponge pore falls within.a range of 80 - 200 [err], and the sponge
material itself occupies a substantial pot2ion of the internal volunme of
‘the container. Therefore, 5 as long as the sponge is present within the

ink container, little can be: expected froman attenpt nmade to increase the
amount of the |nk relative.to the internal volunme of a given ink
cont ai ner, that- an a@eeapalhndepeeklngrbhe dhem%bateoﬁsagép@m§¢C|ency

for 10 the ink conta|ner Further, even when an effort is nade to nodify
the structure oPOEQef¢hkSc%h¥%}%e@ 5engRaPftA@ - 200 pm, and the

sponge material itself occupies a substantial portion
of the 1nternal volume of the container. Therefore,

p5 as long as the sponge 1s present w1th1n the ink
container, 11tt1e can be expected from an attempt made"
to_increase_the amount of the ink, relative to the
internal'volume of a given ink container, that is, an
attempt made to improve the space usage eff1c1ency for

10 the ink container.

Further, even when an effort is made to
modify the structure of the 1nk container so that the'
-amount of the ink, which otherwise ends up being left
unused in-the ink'container, is reduced, the capiilary'

15 force or.the like of the sponge'places an inherent
limit to the reduction. B |

The porous material employed'as the ink
retaining member is formed in_advance in a
predetermined shapeb therefore,-when'it is compressed

20  into the ink container; the contour_of the_porous
material does not perfectly conform to the internalp
surface ot the ink container, leaving'gaps between the
two, which.is 1iab1euto fail'to create the capillary
force erpected thefe. Further, urethane form, a

25 typical porous material, is not compatible with -
certain types of ink, which iimits the number of ink

choices to be stored in the ink container.



amount of the ink, which otherwi se ends up being |eft unused in the ink

container, is reduced, the capillary 15 force or the |like of the sponge
pl aces an inherent [imt to . the reduction. The porous material enployed as
the ink retaining nmenber i-s forned in advance in a predeterm ned shap ,
therefore, when it is conpressed 20 into_ghe ink container, the contour of
the porous material does not perfectly conformto the |nternal sur face .of

t he i nk cont ai ner,

€,

| 'eavi ng gaps between the two, which is liable to fail to

create t he capillary force expected there. Further, urethane form a 25
typi cal. porous material: Théréﬂ&réQnﬁﬁélbheeﬂtbbscéftﬁhé presenef lnk whi ch
limts the nunber of |nk choices to be stored in the ink container.
Therefore, the inventoos m&déhe prepesallmueatuapaﬁade Bapdeopeﬁl in

i Japanese Lai d- Open

10

15

20,

25

Patent Appllcatlon No. 34353/1990 in wh1ch the ink

supplylng efflclency was 1mproved by rendering smaller

the sponge pore dlameter adJacent to the 1nk supplylng

port than in the mlddle.of_the-lnk contalner. The

”inventors'of the present invention disclosed another

invention in_a_Japaﬁese Laidfopen Patent Application

No. 8405/1993} in which a bundie of £ parallelly bound

a

straight Strands of fiber was disposed next to the ink

‘supplying. port whlch was effectlve for improving the

ink supplylng eff1c1ency and reducxng the amount of
the unusable 1nk
There are f1ber-based structures other than

those described above: for ‘example, the structures

- disclosed in Jépanese Laid-Open Patent Application

Nos. 96742/1993 and 104735/1993, in which the
direction'ofvrhe ink movement was changed. In the
former invention, a bundle of-fioer strands is )
disposed_infcootact With the sponge piece, in such a
manner than.When'the-ink container is in use, the
bundle of fiber strends extends from the bottohmost
portion to_the ink supply port disposed above,

whereby the amoﬁnr of the unusable ink which otherwise
ends up rema1n1ng in the bottom portlon of the ink
contalner is reduced. - In the latter 1nventlon, the

entlre internal space of the ink container is.filled

-3-



Pat ent Applicati-on No. 34353/1990 in which the ink supplying efficiency was
| mproved by. rendering'snaller 5 the sponge pore dianeter adjacent to the

i nk supplying port than in the mddle of the ink container. The inventors
of the present invention disclosed another invention in a Japanese

Lai d- Open Patent Application No. 8405/1993, in which a bundle off
parallelly bound 10 straight strands. of. ftber was di sposed next- to the |nk
suppl yi ng port, which was .effective for inproving the ink supplying

ef ficiency and reducing the anount of the unusable ink. There are
fiber-based structures other th hose d scri-bed abov exanpl e,
‘the structures Jdfid FRPGS ﬁﬂfgn%&‘ul Lheg H%T ﬁfg?l’c%t ng
96742/ 1993 and 104735/1993. in mhlch the d|r ction of, the ink anenent was
changed. In the "flofrtﬁ’é} T RATEI U PIOIRAT 29 GF TP beRe IR RIBRE - (i sposed

oo o | h DS SRPIE £ ek d el g ARGl LB 4AK

bot tormost por ti e tSugiy Sealfl! voP dpst #1195 *6hPOR to the sponge

5 dlsposed adJacent to the f11ter of a recordlng head.

As descr;bed above, the main stream
inventione regarding_the internal structure of an ink
-.container presumes the-presence of the sponge; |
therefore, they have not reduced substantlally the
10 amount of the ink retained unusably in the sponge or
have not selved-the problem that the ink capacity of
the ink container.ie'redneed by'the_presencetoflthe
ISpongé; | |
| On the other hand, a Japanese Laid-Open
15- Patent AbpliCation Ne.'79882/1994 discloses a
| structure in which strands of fiber extending
&ertically (in the direction of the gravitY) are
.disposed wtthin the ink container to occupy no more
than 20 % Qf the internal space_of'the'container S0
20 ‘that the ink_eapacity_of the.ink'centainer is
.substantially increased, and also, the ink supplying
:efficiency'isdimproved; However, in this invention,
oniy a'smaillaneunt of straight fiber;'or the strands
of tiber;.are.arranged merely in one directiont
25 _ ' ThiedLaidQOpen'Patent Application No.
' 79882/1994_a1so discloses a modification, in which

- nonwoven fabrie_of polyester, polypropylene, or the



mhereby t he amount of the unusabl e ink which othermnse 25 ends up

remai ning in the bottomportion of the.ink container i.s reduced. In the

latter invention, the entire internal space of the ink container is filled

-4- with sponge, and a bundle of fiber strands is disposed within a portion

projecting fromthe .ink container, wherein this bundle of fiber strands.

constitutes an ink supply passage for suppkying the ink to the sponge 5

di sposed adj acent to the filter of a recording head. As described above,

the main streaminventions regardlng the internal structure of an ink

contai ner presunmes the presence of the sponge; therefore, they have .not

reduced subst antikkl yst fid11éd dmplayess . nhetMnklnBtapnéalunasabmﬁlﬁn t he

~sponge or have not solved the probl'emthat the ink capacity of the ink

_contalner i s reuodedlbytuhe pﬁe@@ﬁcéléﬁeFﬁ@tsﬁéﬁ@ethe original in

' that it suffers from the problems of the conventional
ink container.

5 - Through extensive studies of the inventions
described in the foregoing, the inventors of the
present invention discovered that the structures
disclosed in-these inventions barely provided an ink
retaining capability, and the strands of fiber

10 collected. together in a manner of being bundled as the
'ink was filled. As a result the ink was concentrated
around the ink supply port deteriorating the
effiCiency With which the ink was fed out of the ink
-container,_and;also, it was imposs1ble to create

15 _stably_the'negative'pressure, which was an important

factor in'the field of ink jet recording.

SUMMARY OF THE INVENTION

The primary object of the present invention
20 'is to solve new_problems, that is, the insufficient
| ink delivery, the'ink leak, and the like, which are
created due to the reduction in the overall ink
retaining capability of an ink container,:resulting
from the decrease of the.intervals among the strands
25 of fiber enployed as the ink retaining naterialt'which
occurs_whiie'the.ink is filled.:

Another object of the present invention is to



On the other hand, a Japanese Laid-Open 15 Patent Applicati.on No.
1 79882/ 1994 di scloses a structure in which strands of fiber extending
vertically (in'the direction of the gravity) are disposed within the ink
contai ner to occupy no nore than 20 % of the internal space of the
container so 20 ‘that the .ink capacity-of the ink container is
substantially increased, and- al so, the inkésupplying efficiency is
i nproved. However, in this invention, only a small anount of straight
fi-ber, or the . strands of fiber, are arranged nerely in one direction:. 25
Thi s Lai d-Open Patent Application No. 79882/1994 al so discloses a -
modi fication, iR FONIRK FOREBIRRT oinpPRicht Ehe 1Rk peERINERG, or the
-5- like is filled in layers in the_ink containgr§ ‘This nodjfication ts
r

not different fFRRREHEY off gHRCFeRFCAHRY PRaRYPEr LMPFRFH RGP obl ens of the
conventi onal arrangeﬁeht of the fibe:_thaf occupies the internal S
space of the ink'cbntaiﬁer, wherein this fiber strand
5 arrangemént.relétes to the way thé fiber strands
contaét the internal walls:of the ink contéiner,'and
tﬁe way the fiber strands_cdntaét each other.
'During'the'making of the present invention,
.attention was given to a differenf view point: there
10 is an'inksfiéwability difference between the inner
portionipf the.ink cdntainer and'thé‘portioh ne#trto
the cbntainer-wall.“-ln other wadé; the relétionship
| _' betweén the ink flowability, and thle.material for the
:ink cOntainer'internal wéll and fiber strénd,.whiCh
15. had not. been studied formerly, was studied. As a
. result, the'pfesent invention'could!providé a
prefefably relationship'among the_properties of the
‘ink (ig'parficula:, pigment-baéed ink) to be used and
the fiber mate;ial. | | | |
20 on the other hand, the studies by the
'inyentois of thélﬁrésent.inventiOn disclosed that as
'_thé'influence from the fiber.itself; there were
éhanges.in pr0perties :elated to:the fiber strand
diameter.. Thus, fhe second object of the present.
25 inveﬁtion_is to provide an ink Contéiner in which this
_properties qhange is effectively applied.

'~ Being guided by this second object, the



i nk container. 5 Through extensive studies of the inventions

described in the foregoing, the inventors of the present

invention

~discovered that the structures disclosed in these inventions barely
provi ded an ink retaining capability, and the .strands of fiber 10

nk. vas filled. As
a result, the ink was concentrated around-tfhe i nk supply port, o

.col l ected together i n a manner of -being bundl ed as the

.deterloratlng t he eff|C|ency with which the ink was fed

out of the ink

container, and also, it was-inpossible to create 15 stably .the negative

‘pressure, which was an inportant factor in the field of

ink jet recording.

SUMVARY OF THE bREERMEtONNYRotipnnRrpvidesce erefesaplesdnk condainer.20

to solve new problens, that is, the insufficient ink del

| eak, and the IFReWhWEPcﬁ éﬁbr@PéaNSEhGﬁéCpﬁsﬁﬁéuﬁééuéﬁ

ivery, the ink
ddbex skTapdsr al |
fron1the decrease

I nk retaining cagablllt n ink container, resultin
of the interval ¥1iHoRE ﬁéa PaRIOPSITLigS inp2laces 9s5: And
retaining material ., _which

ontact w1th a fllter dlsposed on the head or

5 cohtalner,slde, more preferably, an ink contalner, in

which a preferable relationship is provided between

'the_diameter'of the fiber strands occupying the major

portion-of'the internal volume 6f the ink container'

and the dlameter of the fiber strand occupylng the 1nk

10 supply port 51de (head s1de), that is, the outward

-Slde, ‘of the 1nterna1 space of the 1nk contalner- and

an ink container, in which the resistance of the fiber

"itself constituting the major portion of

resistance can be eased.

the ink flow

15 R Another object of the present invention is to

- provide an ink container manufacturing method,. in

- which a type of fiber strand, which is compatible, in

terms of shelf iife, with the ink to be used, and is

placeable,'as'the'ink retaining member, in the

200 container main body, in such a manner that does not

1limit the'choiCes-of usable ink, can be employed, and

Simpiy plaeed_ih the container main body.

In order to realize such a manufacturing

method, the.present_invention proposes such a

25 structure in which a region containing the fibrous

material is provided at least on the ink

supplying

side of the ihk-cohtainer, wherein the fiber strand

S



occurs while the ink is filled. Another object of the present inventionis
to -6- provide an ink container in which the ink retaining capacity is

i ncreased by neans of inproving the arrangenment of the fiber that occupies
the internal space of the ink container, wherein this fiber strand 5 _
arrangenment. relates to the way the fiber strands contact the internal walls
of ‘the ink container, and the way .the fibe8-strands contact each other.
Duri ng the making of the present invention; attention was given to a_
different view point: there 10 is an ink flowability difference between
the inner portion of the-ink container and the portion next to the

contai ner wal | .withintthe fibbrousinatesiali dfsdeforeededhthin the
flowability, and the material _for. the ink container interpal wall and fi ber

strand, whi ch 151mh5d°ﬁth%e%%a§FbB+Eﬂ PSrFB?I?lbﬁﬁsm§FﬁH}%H and is

caused to extend in various dlrectlons so as to form
.complex multlple 1ntersect10ns. |
5 - : Wiih_the'presehce of the above described
structure, that is, the'preSeﬁce.oflfhe.multiple fiber.
strand ihtersecfiens and the elastic deformation of
the fiber.strandj'it.ie peesible to prevent the gap
befﬁeen the'adjacent fiber strand portions, or fiber
10 'stands, from be1ng reduced by the propertles of the
ink as the ink is fllled.
Thejpresent inventien also pfoposes an ink
_'contaiﬁer structure in ﬁhieh a reéion conteiﬁing the
fibrous material is pro&ided at least en the.ink
15 _supply side, wherein theﬂmatefial for the container
wall and the material for the fiber strand satisfy the
- same requlrements.' |
| Accordlng to the structure descrlbed above,.
'-the propertles_of the container wall can be matched
20 with the ink flewability within the fibrous member
placed in the iﬁk container; therefore, it is possible
to preﬁent euCh a_phenomenen that oeeurred.iﬁ the past
that is, the phénbﬁenbn that the_ink_fIOW'aiopg fhe
.eohtainer'wali became excessively_diffefent from the
25  ink flow within_the:center portion of the contaiher;
| dieturbing-thereby the flow_of'the.ink'or air, and as

a result, the amquht of the ink leff unused -increased,



Tesult, the present invention could provide a preferably relationship anong
the properties of the ink (in particular, pignment-based ink) to be used and
the fiber material. 20 - On the other hand, the studies by the
inventors of the present invention disclosed that as ‘the influence fromthe
fiber itself, there were changes in properties related to the fiber strand
di anet er. Thus t he second object of the$resent 25 invention is to’
provide an .ink contaLner in which this properties change is effectively _
appl ired. Being guided by this second object, the: -7- present invention -

‘provi des a prefer k cont ai whi c I.br ous nmenber constituted
of. fiber stran® aﬁFﬁ qﬁh é#i??ﬁ?r%Fqﬁ aced ‘across, and in

contact W th, afiiter Hgoseﬁ@he RIERIST RO AT R

manufacturlng method for the 1nk contalner compr1s1ng
the container marn.body_f1lled with the fibrous member
5 capable of retaining the;ink,-tohguide the fiber
_strand intb-the container main body as the fiber
strandlis continuouslyhproduced using e fiber strand
mahufactﬁring aéperetus. ‘With the_eméloyment of this'
method,'the £iber ahd ink container can be
10 manufacturedhthreﬁgh a continuous operation, making it
pessible to eiimihate'the_storage facility or the'iihe '
_ for the fiber. | - | |
The present invention propoees; as another:
manufactﬁring method for the ink.cpnteiner comprising
_151 the'conteiner maih_body containing the fihrous member
capable'of_retaining the ihk, a method. in whieh the
fiber strand is formed in advance.into a belt of |
~ fibrous aggregate, and then, the thus formed belt of
_ the fibrous.aggregate'is'folded into the container
20 .mein'hody.-_With the employment of this proposals, it
| is poseible to_place.reliably the fibrous member in
the container main body while_preventihg_the_fiber.
-strand froh scattering. |
. Further, ‘the present 1nvent10nlproposes to
25 place in the conta1ner main body a predetermlned
number of_flbrous aggregate pieces constituted of the

aforementiohed'aggregated fiber strand. In this case,



which a preferable relationship is provided between the dianeter of the =
fi ber strands occupying the major portion of the internal volune of the ink
contai ner, and the dianeter of the fiber strand occupying the ink 10 .
supply port side (head side), that is, the outward side, of the internal
~space of the ink container; and an ink container, in which the resistance
of the fiber itself constltutlng the naJOHQﬁNtlon of the ink flow

resi stance can be eased. 15 : Anot her obj ect of "the present
invention is to provide an ink ‘cont ai ner nanufacturlng met hod, in which a
type of fiber strand, which is conpatible, in terms of shelf I|fe with the

ink to be usedthedd F’é‘-“ﬁearcée?ol"@r‘&d derpentkingon FhR) B &AL the the 20

cont ai ner main b dy, n ,such a na er. .t hat es_.not  limt the choices of
‘usabl e ink, cart QHMRP;ﬂﬂﬁéhiWQFtﬁﬁy SRS mmi n body.
I'n order to reakgég such a nanufacturlng met hod, the present invention
proposes such a structure in which a region contalnlng t he flbrous

material is prOV|ded atfﬂﬁﬂﬂrése&ﬂ“iﬂéghﬁ¥aﬁﬂéisBJproposes, as a
5 form-of the'flber'strand arrangement in the conta1ner -
" main body, to pack in advance the fiber.strand_in an
inkepermeable pouch, and: then, place a predetermlned
number of the pouches f111ed w1th the f1ber stand in
_the container main body. When thls method 1n
10 - enployed,_the fiber strand.can be.reliaoly placed in'
the container main body w1th1n belng scattered._ |
- It should be noted here that us1ng the
polyorefinic material as_the fiber strand material is
more preferable; in this Case; it_is possible.to'give
15 the fiber strand compatibility, in terms of shelf
life, with various_types of ink, for example, alkaline
ink, and also, to stabilize the structure of the
fibrous.aggregate using the thermoplastic properties_"
of the materlal | - |
20 d _ It is also preferable to place tno or more
types of f1ber strands, which are different in
external d1ameter or sectional conf1gurat1on' 1n.th1s
case, it is pOSSlble to give the f1ber strand an
optlmum 1nk retalnlng capablllty correspondent to its
25 position within the container ma1n_body.
Further; as another manufacturino:method_for

‘an ink container comprising the container main body



side of the ink container, wherein the fiber strand w thin the fibrous:
material is deformed within the limt of the elasticity of the fiber -
material, and is caused to-extend in various directions so as to form
conpl ex nultlple intersections. 5 Wth the presence of the above .
.described structure, that is, the presence of the nultiple fiber strand
I ntersections and the elastlc def ormati on-dt-the fiber strand, it is
possible to prevent the gap between the adjacent fiber strand portions, or
fiber 10 - stands, frombeing reduced by the properties of the ink as the
ink is filled. The present jnvention also g; oses. an ink container,

[

structure in whfemt 1?%@90Fh%oﬁ%%FﬂPﬁgm?ﬁE ?Bﬁ?lﬁnPErF%Painggo%Pﬂed at
(T o . bl o SOt B B P ST, ot bSh B BRI,
' before the fiber strand is placed therein. Such a | |
Imanufacturlng method allows some flexlbllrtf in'the .
5 order of the mannfactnring steps.
Further, the.present invention proposes, as
another method for the ink container; to increase,’
when the ink_iS'placed in the container main bodf, the
: amount of the ink solvent by thedamount equivalent'to_
10 the amount of the ink solvent that is expected to
evaporate while the'ink'is plaeed'in the container
main body. ” | |
| In this_ease, the.ink seiVent'may.be plaeed
in the container main bedy before the fiber strand is
15 piaeed.in'the container main body. - | |
| With~the.employment of such a manufaeturing'
methed,fit-is possible to prevent the ink from being
denatured, to adjust the fiber strand arrangement. in
- the ink solvent and to 1mprove the wettab111ty of the
20 fiber strand surface to the 1nk | _
'_These and other obJects,lfeatures and
"adpantages of the'present invention will become more
apparent upon a con51derat10n of the follow1ng
descrlptlon of the preferred embodlments of the present
_25 .1nvent10n taken in conJunctlon with the accompanylng

drawings.



According to the structure described above, the properties of the container
wal | .can be matched 20. with the ink flowability within the fibrous nmenber
placed in the ink container; therefore, it is possible to prevent such a

phenonenon that occurred in t he past that is, the phenonenon that the ink
fl ow al ong the container wall becane exce55|vely different fromthe 25 ink
flow within the center portion of the contaRnaer, disturbing thereby the

flow of the ink or air, and as a result, the anount of the ink |left unused

increased; -9- or the ink consunption fluctuated. Al so, the present
i nvention proposes, as the nanufacturlng net hod for. the ink container
conprising the c 1 F St he fibrous menber 5

capabl e of retaining the_ ink, to guide the fiber strand. into the cantainer

mai n body as the fiber sF%ﬁHHe 1 éﬁn?lﬁGBﬁ§P§1ErBSE§88°E%VﬁgVéeV|8 r strand’

an embodiment of ink cartridge in accordance with the
present 1nvention, depicting its structure..s
5 -~ Figure 2 lS a perspective view depicting how
the ink cartridge 111ustrated in Figure 1 and an 1nk
_Jet head are connected.
Figures 3(a) an 3(b) are structural sectional
_v1ews of different types of fiber strands in’
‘16' -accordance w1th the present invention.:
| 'Ficure 4_is an explanatorflview-that
describes_the'dimensionai relation between the volume
of thé-fibrous memberlin accordance with the'present
invention and'that of the ink cartridge or container.
15 | _ : Figure'S is a schematic perspective view of
“another empodiment of ink container in accordance with
the'present'invention. |
Figure 6 is a'schematic perspective view of
another. embodiment of ink container in accordance
'20__"w1th the present invention. |
Figure 7 is a perspective view of the ink
container 1n_accordance with the_present 1nvention, and
shows,the'reiationship_between the measurements of the
ink container and the length of the fiber strand.
25 . Figure 5_is a schematic drawing that
| describes how tne'ink container functions when it

_ employs two types of fiber strands with a different



manuf acturing apparatus. Wth the enpl oyment of this nethod, the fiber and
i nk container can be |o manufactured through a continuous operation,
making it possible to elimnate the storage facility.or the like for the
fiber. The present invention proposes, as another manufacturing nmethod for
the ink container conprising 15 the container nain body containing the
fi brous nenber capabl e of :retaining the ink3-a nmethod in which the fiber

strand is forned. in advance into a belt of fibrous aggregate, and then, the L

thus forned belt of ‘the fibrOus.aggregaLe i's folded into the container 20 .
mai n body. Wth the enploynment of this proposals, it is possible to place .
reliably the fibtYR®ENber in the container mai'n body while preventing the.

fiber strand fromscatterjng. Further, the present.invention proposes to 25 =
pl ace in the container n%}%gﬂ%dg 18 7 Seherat he OFRMiRS BRa%i brous

aggregate pi ecego LNl HGY Pe 1t ALSKENRRLL PSS AASIAEY [{ber strand.
' ' eﬁploYs_a.negative_préssﬁre geﬁerating,mémber other
5 than~fhe one employea in the ink container iilustratéd
in Figure 8. | R |
Figﬁres_lo (a - h)'a;e Sectional views of the
various fiber strénds in accofdance with the presént
invention. | | :
10 : Figure 11 is a_sectionai view of'another.ink
cé;tridge.emploYing_the fiber'strand in accordance with
- the pfesent'iﬁvention as the negative pressure-. |
_generatiﬁg member. - | )
Figﬁre 12 is a perspectiﬁe view.of a typical
15 ink jet recbrdihg appafatué employing the ihk
cartridge illustrated in Figure 11.
_ Figure 13 is an-eXplanatory'drawing fhét
depicts the fﬁnction'of a'plﬁiality'of cdmplexly
.intersécting fiber_étrands in éccqrdancé with present
20 invention. |
| Figure 14 is a sectional view of an ink. 
cohtainer.manufaétuied.according to thé first
embodiment of ink container mahufactuiing method.ih )
aCcordance'with the present invention..
25 l' _ .'. Figure 15 is a schematic drawing that
| déécribes the ink'contéiner mahufaéfnring steps of the

first embodiment of the ink container manufacturing



their nunber is.varied depending on the type of the ink container in order
to match the ink container type. The present invention al'so proposes, as a
5 formof the fiber strand arrangenent in the container nmain body, to pack
in ‘advance the fiber strand in an-ink- per meabl e pouch, ‘and then; place a
predet erm ned nunber of the pouches filled with the fiber stand in the
contai ner main body. Wen this fnethod in14 enployed, the fiber strand
can be reliably placed in the container mai.n body within being scattered.

I't should be noted here that-using the polyorefinic material as the fiber
strand material- is nmore preferable; in this case, it is possible to give 15
the fiber stramethoddmn tﬁqqqn)dan,qe Witk e mqent fi@aveRtiPirar i ous types
of ink, for exanple, alkaline i $: and also, to stabilize the structure of .

the fibrous aggr egat e usﬁlrﬂjnf%el He? rﬁ)rﬁ%’?%t‘rﬁ IS W% he material .

descrlbes an ink- contalner manufacturlng steps of the
second embodlment of 1nk contalner manufacturing method
5 in accordance w1th the present 1nvent10n.
| Flgure 17 is a schematlc draw1ng that
Edescribes an ink conteiner menufactu:ing steps of the
~ third embbdiﬁent of ink container manufacturing method
in accordance with the present invention. |
'1dh o ' 'Figute 18 is a schematic-drawing that
| descries an -ink container manufacturing steps of the
. fourth embodimeht.of ihk Ebntainer menufacturing method
' ih'ecebrdeneelwith the present inventioh. |
| Flgure 19 is a schematlc draw1ng that
15 descrlbes an ink contalner manufacturlng steps of the
fifth embodlment of ink container manufacturing method
in accordence'with the present invention.
Figure 20 1s a schematlc draw1ng that
' descrlbes an ink contalner manufacturlng steps of the '
20 sixth embodlment of ink contalner manufacturlng method
in.aeee:dence with'the present invention.
| F1gure 21 is a schematlc .drawing that
descrlbes an 1nk contalner manufacturing steps of the
- seventh embodlment of ink contalner.manufacturlng
25 methed in accotdahce with_the'preSeht invention.
Figute 22 is a schematic drawing that |

~ describes an ink container manufacturing steps of the



20 It is also preferable to place two or nore types of flber
strands, which are different in external dianmeter or sectional
conflguratlon i'n this case; it i-s possible to give the fiber strand an
optimumink retaining capablllty correspondent toits 25 p03|t|on wi thin
the container main body. Further, as another manufacturing method for an

i nk container conprising the contalner_mm¥5‘body - containing the fibrous
menber capable of retaining the ink, the ink may be placed in the container
mai n body before the fiber "strand is placed therein. Such a manufacturing
met hod al |l ows sq | exi bi

5 f th f in 5.
Further, the pleé'g |W@WFF¥’%PS‘E)&§%% cg ad‘ﬁ‘(%trht&a%lrgaﬂ?g Tigd hn?g:qsqtips
container, to i, a}“@ nwtlr{% tl#g e@ qlcteqmg tﬂ% cont ai ner mai n body,

t he annunt of fhe I'n &roun eqU|va et "t o 10 the anount. of
the ink solvent that 'SF‘i)élﬁ‘%“et% tl% a schematic draw1ng that

'descrlbes an ink contalner manufacturlng steps of'the T

5 ninth embodiment of ink container mannfacturing method
in accordance with the present invention. .
Flgure 24 1s ‘a schematic draw1ng that
,descrlbes an 1nk container manufacturlng steps of the
tenth embodlment of ink contalner manufacturlng method |

"10 in accordance w1th the present 1nvent10n.

lDESCRIPTION OF THE PREFERRED EMBODIMENTS
Herelnafter, the embodiments of the present
invention will'be_descrined witn_reference to.the
.15 drawings. H |
| . Figure 1 is'a_schematic-perspective view.of
the first embodiment of the ink container in
accordance nith the present invention, and Figure 2 is
a partially-Cutaway perspective view'that depicts.how
20 the ink container illustrated in Figure 1 is connected
pto an 1nk Jet head.g
a " The ink contalners 111ustrated in these
drawings are of a cartrldge type, that is, a
replaceable_type that can be installed into, or
25 'removed'from, an ink jet apparatus. A.cartridge 1 is
filled with fiber (fibrous mater1a1) as a negatlve

pressure generatlng mater1a1 The flbrous member 4 is



evaporate while the ink is placed in the container main body. In this case,
~ the ink solvent may be placed in the container main body before the fiber
~strand is 15 placed in the container main body.- Wth the enploynent of
such a manufacturing method, it is possible to prevent the ink from being
denatured, to adjust the fiber strand arrangenent, in the ink solvent, and
- to inprove the wettability of the 20 fibae-strand surface to the ink.
These and ot her objects, features and advantages of the present invention
wi || beconme nore apparent upon.a consideration of the follow ng descrlptlon
of the preferred enbodi nents of the present 25 invention taken in

conj unction’ MAshnsﬁétuteénpénylhgrEﬁanpnggr of . PQZYPBRPEEGBESGRPP¥ICN OF

" THE DRAW NGS
strands, which are 100 pm in diameter and several

centimeters to 10 cm 1n length being filled in the
internal space of the ink container so-as to intersect
5 mith'each otherrthree-dimensionally while forming
random curyafuresf ”The_amodmt,of the fiber strands
filled in the carfridge-l-having an'internal VOlume of
400 cc is approx1mately four grams. The fibrous |
member 4 may be constituted of a. 51ngle strand of
10 fiper long enough to fill the 1nternal.space of the
ink.contaimeruby itself,:or anplurality'of fiber
strands. _ - _ |
The fillinQ ratio'of the fibroms material in
accordance with the preeent_invention, relative_to'the
15 internal epace in whioh the fibrous material is to be
filled, is'optional as long as'it'effects a plurality.
of fiber Stramd intersections, but it is preferable to
be no less than 10 % and no more than 35 %, more
preferably, no less than 15 % and no_more than 25 %.
20 This is becaﬁse these_preferahle'ranges afford a
preferable ratic between the internal space_fillable-
_with the ink and the amount of the consumable ink
therefrom, '. - |
A container 11 constituting the casiné of-the
25 ink cartridge 1 is formed of polypropylene, Wthh is
the same material ‘used for.the fibrous member 4. One

of the walls of the container 11 is provided with an



Figure 1 is a schematic perspective view of an enbodi nent of ink cartridge
in accordance with the present invention, depicting its structure. 5.
F|gure 2 is a perspective view depicting howthe ink -cartridge illustrated’
in Figure 1 and an ink jet head are connected. Figures 3(a) -an 3(b) are_
structural sectional views of different types of fiber strands in 10.
accordance with the presentinvention. Figuye 4 is an explanatory V|eM/that

‘describes the dinmensional relation between the vol une of the fibrous menmber

in accordance with the present invention and that of the ink cartridge or
container. 15 o Figure 5 is a schematic perspective view of another
enbodi nent of ink supphy reassageactor domecofi thetopepirgsnef i theninbn.

Figure 6 |s a schematic rspective view of another enbodi ment of ink

- container in aRRI}WAICR E@C Wﬁvﬂédprééénth$nQ%h%Fd%ndFf§@$% 7is a

perspective view of the_ink container in accordance with the present
i nventi on, andinward and is fitted with a filter 8A. The filter 8A

is in contact w1th the fibrous member 4, maintaining a

5 proper contact.pressuref Another wall of the
container 11, which is on the opp051te S1de of the
wall in which the ink'supplylpassage 8 is provided,
_constitutes the 1id 2 of the container 11. This 1id 2
is provided with'an air vent 7. -

10 “_ - The container 11 1s substantially rectangular _
. as shown in Figure 1 or 2 and comprises an ink supply
.lpassage and the 1ike. On the other hand, the fibrous

member” 4 to be filled within_the.container 11 does not -
~have a rigid form. In'other words, the fiber strands

15 constituting the'fibrous.member.4'are not arranged_to
follow a certain rule, for example, to.be bundled in a

certain.way;. Instead, they are randomly arranged.
This.randOm arrangement is not only advantageous.in
terms,of the ink retaining'performanoe and ink -

20 delivery performance, which will be described 1ater,
but also make it easier for the fiber strands to
-conform to the contour of the internal space of the
container 11. Therefore, the'fibrous member 4 can be
easily placed within the ink cartridge 1, without

25 leaving any gap. After the fibrous member 4 is placed
w1th1n the 1nk cartridge 1, the lid 2 constituting a

part of the container is attached us1ng ultrasonic



shows the relationship between the nmeasurenents of the ink container and

the length of the fiber strand. -25 - . Figure 8 is a schematic
drawi ng that describes how the ink container functions when it enploys two
types of fiber strands with a different .-13- dianmeter. Figure 9 is a

schematic drawi ng that describes how the ink container functions when it -
‘enpl oys a negative: pressur € generating nerb8r other 5 than the one

enpl oyed in the ink container illustrated in Figure 8. Figures 10.(a - h)
are sectional views Of'the various fiber strands in accordance with the
present invention. - gure 11 is a sectional view of another
ink cartridge eﬁﬁi@??ﬂg Vh@r?PMeP EF?ﬁﬁHaPﬁeaGESFﬁﬁnEE GFFﬁlFKeCﬁPeQGnt

I nvention as thSIQSRa% "Enk’ §98ULSs member 4.
| - Referrlng to Figure 2, the ink cartrldge 1is
connected to an ink Jet_head_lz with the use of an ink
5 supply tube_i4,_ in Other words, the supply tube_14 is
inserted into the supply passage é of the cartridge 1.
This connectlon occurs on the carriage (unlllustrated)
of an ink Jet apparatus.:_
The follow1ng experiment-was carried out
10 using the 1nk cartrldge descrlbed above.
Black 1nk was 1n3ected 1nto the 1nk cartrldge
.l,'and the 1nk cartrldge 1 was rotated ;n_every:
: difection Withcut piugging the cpenihgs. 'No ink
leaked cut of the ink supplf passage 8 are'air vent 7,
15 which were the.open portions of the ink.cartridge i._
This proved that when.the ink wastretained by the
fiber, the capillary force or the like could be
‘generated to retain the ihk. | | |
In additioh, a'piece of silicon tube was
20 _ 1nserted through the ink supply passage 8, and the ink
was contlnuously sucked at a flow rate of 2 g/m1n will
it became 1mposs1ble to suck out any more 1nk._ Then,
the amount of the 1nk remaining w1th1n the ink
cartr1dge, that 1s, the amount of the ink wh1ch.cou1d.
25 . not be sucked out,hWas measured. It'was 7.7 g. Fcr.
theapu:pose of compariscn, the'same sucking test was

carried out using an ink cartridge, in which, in place



~generating nenber. Figure 12 is a perspective view of a typical 15 ink jet
recording apparatus enploying the ink cartridge illustrated in Figure 11.
Figure 13 is an explanatory draw ng that depicts the function of a
plurality of conplexly intersecting fiber strands in accordance with
present 20 -invention. Figure 14 is a sectional view of an ink cont ai ner
manuf actured according to the first embodih®nt of ink container

manuf acturing method in accordance with the present i nvention. 25

Figure 15 is a -schematic draw ng that descrlbes the ink container

manuf act uri ng stgpﬁﬂgf fhe - first enbodi nent, of ﬁéunk contajner

manuf act uring FARTRES  emRes, an%epﬁ??ﬂ ? prtaane t8%8ntion.
‘Figure 16 is a'P&gfigﬁﬁdmﬁkﬁgiéQEaf?lhav;ng a volume of 160 cc and 35

cells per inch (cell was had been treated using the
explosion method) had beenICOmpressedlin the cartridge
5 as the negative pressure generating member of this
embodiment . The remaining amount of the ink was
snbstantially”the_same, ‘Those tests proved that the
ink could'he_supplied-in response to the ink |
_consﬂmption'which occurred_as the recording was made}
10 B and the'inkdflow was not interrupted within the inki
passage in the early stagé of the'ink consumption.
| :it is understandable'from the experiments
described above that the ink cartridge comprising the
fibrous member 4 of this embodiment displays'such ink
15' retaining performance_and'ink supplying performance
that are equal to those of the COnventional ink
cartridge comprising the urethane foam piece.
"An ink cartridge, in which strands or fiber
are flexibly arranged to intersect with'each other as
20 they are in the 1nk cartrldge 1n accordance w1th the
present 1nvention, functions at_least equally to the
~ conventional ones as'described_above. Such ink
cartridge enjoys the'following two.specific advantages
whether it comprises this structure or not.
25 o The first advantage is related to the shelf
life of the ink container when used with the ink that

contains pigment, or the ink with high pH. In other .



describes an ink container nmanufacturing steps of the second enbodi ment. of

i nk container manufacturing method 5 in accordance with the present -
invention. Figure 17 is a schematic drawi ng that describes an ink container
manuf acturing steps of the third enbodi ment of ink container manufacturing
met hod in accordance with the present. i nvention.. 10 : * Figure ‘18 is
a. schematic drawi ng that descries an ink €20 ai ner manufacturing steps of
the fourth enbodi nent of ink container nmanufacturing nethod in accordance:
with the present invention. Figure 19 is a.schematic drawi ng that 15 .
-describes an ink container’ nanufacturlng steps of the fifth enbodi nent of -

i nk cont ai ner MaRHScMhehERRBRIY & thenefiratsent _ '
ANt act ur | ng g“%-ﬁop%doﬁéqﬁegé&% iéﬁp%é%%“&”r%ﬁfi‘%fefﬁiré’éi;% ghe T ne!
g s [ e
e act o0, TRV ARERLAA G LS RSTSD Givenilon Haye 71 1e

the _ - _ink solute, which dep051tS'wh;le an ink cartrldge |
5 filled with the pigment ink is storedlfor a long
| period of'time, is ektremely small, and also, the
deterioration.of the negative pressure generating
.member'is eitremely'small in comparison to when the'
B urethane foam is used as the conventlonal negatlve
10 _pressure generatlng member. Therefore,-the cartridge
comprlslng the polyurethane fiber strand'as the
negative pressure generating member.can Withstand
practical usage.
As for another example-of the first
n15 advantage, it can be pointed that the'deteriOration
of the'polyurethane is extremely small when used with
the ink with a h1gh pH, for example, no less than pPH
10 or the ink with a low pH, for example, no more
than pPH 3.
20 When the inventors of the.present invention
.measured the diameter of the ink particle, which
serves as an 1ndex for the aforementloned depos1tlon
at 60 Oc, involving a case in which the ink cartrldge _
was filled w1th only the 1nk a case in which it is
25 filled with the 1nk and urethane foam, and a case in
| which it 1s fllled w1th the ink and polyurethane

“fiber. The results are as follows.



sevent h enbodi nent of ink container manufacturing 25 nethod in accordance
with the present invention. Figure 22 is-a schematic drawi ng that describes
an ink container manufacturing steps of the -15- " ei ght h enbodi nent - of

i nk container manufacturing nethod in accordance W th the present _
invention. Figure 23 is a schenatlc drawi ng that describes an ink" contalner
manuf acturing steps of the 5 ninth enbodiBeAt of ink container -

manuf acturing nethod in accordance with the present invention. Figure 24 i's o

a schematic drawi ng that describes an ink container manufacturing steps of
the tenth enbodi nent of ink container manufacturing nethod 10 in
accordance with theP@Ed@dnt jnvention. DESERMWegkSN OF THE meREhERED |
EMBODI MENTS Her ei nafter, the enbodi ments OB he pr esent BnXSthgg)mﬁll-be

described wi th ref eiBkc@NLY ¢ he | 3 (pm)
urethane foam | f 0.112 O 359
polypropylene fibers  0.093 - 0.118

As is evident from the results of the
measurement desCribedrabove,-the polypropylene fiber
is compatible with the pigment ink, and'therefore, is
preferable as the negative pressure generating menber

100 of the ink cartridge for storing the pigment ink.
| As for the second advantage of the structure
in accordance with the present 1nvention,
'polypfopylene, which_is in the form of fiber, is.a
material suitable for recycling; In particular; when

'15 the container portion of the cartridge_is also made of
the Sane material.as the fibrous portion.as_it is in
the aforementioned embodiment, recycling steps can be
simplified, o . .. |

For example, fiber (100;um_in diameter)'can

20 be obtained from a used ink cartridge comprising.
integrally the fiber and container hy a melt-spinning
machine after heating itfto_appronimately 80 °C to
evaporate thenrenaining ink components, though'the
color of the fiber obtainable through this recycling

25 method. 1s goxng to be black

| | An ink cartridge was produced by filling the

fibrous material thus obtained into the container'in



15 drawings. Figure 1 is a schematic perspective view of the first

enbodi ment’ of the ink container in accordance wi.th the present invention,
and Figure 2 is a partially cutaway perspective view that depicts how 20
the ink container illustrated in Figure 1 is connected to an ink jet head.
The i'nk containers illustrated in these drawi.ngs are of a cartridge type,
that is, a replaceable type that can be ifaz2alled into, aor 25 renoved from
an ink jet apparatus. A cartridge 1 is filled with fiber (fibrous material)
as a negative pressure generating material. The fibrous nenber 4 is '

constituted of a |arge number. of pol ypropyl ene fiber strands, which are 100

[err] in di anetihe Srne manner castdeseribed dbefore i and cvas hevatvatedi | | ed
in the internal space of the ink container so as.to intersect 5 with each
other three- di RFEASERe SR | Be¥RP} @y described before. The amount
' of the remaiﬂing ink was 7.9 g, which was | |
substaﬁtialiy ﬁhe same as that obtaiﬁed using the
5 fiber made of yirgiﬁ (pre—reéyéliné) polypropylene.
Therefore, it is éasilf understandable that the ink
cartridge in accordance with the present inventioh is.
easily reéyclable. o
' Further, resin'éhips'prbdugéd by heafing a.

10 used ink cartri&gé of the same type coﬁprising the
fibér:and'cbntainer portions to apéroximately 180 oC-
after'évaporafing the résidual'ink components can-bé
formed into an ink cartridge container andxlid using a

'molding'apparatus;

15 The_récyclinglproceSS'can be cérried out

| using nothing but discarded ink'cartridgés as
described above, but it is élso-pdssible to mix fhem,
at an optional ratio, with resin which has not been

" used for forming.fibér_or_the-Iike; '

20 ' As fdr the material to_bé used to form the
ink cartridge:in acddrdance with'the present
invention, any material usable foerorming both the
container and fiber porfions is.acéepfable. As for
the orgaﬁié'material, there are aramid, vinyloh,

25 acryiic; pol?estef; polyethylene, polypropyléne;
carbon. As for the'nonqrgaﬁic maferial,_there.are_

‘boron, glass (silica), alumina, and zirconia. As for .



random curvatures. The anmount of the fiber strands filled in the cartr}dge
1 having an internal .volunme 'of 400 cc is approximately four grans. .The '
fibrous menber 4 may be.constituted of a single strand of 10 fiber long -
enough to fill the internal space of the ink container by itself, or a
plurality of fiber strands. The filling ratio of the fibrous material in
accordance-with the present.invention, rel-®3-ve to the 15 internal space
in which the fibrous material is to be filled, is optional as long as it
effects a plurality of fiber strand intersections, but it is preferable to
15 % and no mor S BRRIIAE RATeRfal | Phomeniee (HEEStRLMILBS T e
RV TR S SR e R TR R
10, Gt gl R B b 0 e 4,
One From the standpoint of ease of the initial
5 molding,  the qrganic or metallic material is
. preferable, Whefein fhe'ofganic matérial is more
:preferablg'in cthidefétion of eése of handling.
Further, from the sfandpoint of récycling,
'thérmopléstic'organic resins are further preféréble
10 since they can:bé easily recycled without going
~ through such steps.as'craéking or refining.
__As for further preferable thermoplastic
' resins, there_are polyethyiene,:pbifvinyl chioride,
polystyrene, aéryldnitrile,_polypropyléne, polyamide,
15 polyacetal, poiyethyleneterephthalate, po'lybutyl_e.ne'- |
| terephthalate, éolycarbonate( polyphenylene o#ide,
polyphenyiene éulfide, pdlyether sulfon, polyether
keton, polyether imide, polyamidé_imide, poleulfdn,
nylon,'polYimide,_and the like, as_wéll as complex of
20 denatured_formé_of'theSe_materials. | | |
Hoﬁe?e:, as stated before, when an emphasis
_ is_pléced oﬁ_the_storage stabiiity 6f thée ink for an
ink jet, olefinic résins such as polyethylene or
polfproleene-are particuiarly preferable.
25 ”_ . Figures 3(a) and 3(b) show approximate

sections of the fibers chposéd_of different materiél._

It is optional to mix additives at a ratio that does



of the walls of-the container 11 is provided with an -17- 1ink supply
passage 8. One of the openings of the ink passage 8 faced outward, and the
other end faces inward and is fitted with a filter 8A. The filter 8Ais in
contact with the fibrous nenber 4, maintaining a 5 proper contact pressure.
Anot her - wall of the container 11, which is on the opposite side of the wall
in which the ink supply passage 8 is provigied, constitutes the lid 2 of the-
container 11. This lid 2 i's provided with an-air vent 7. 10 The
container 11 is substantially rectangular as shown in Figure 1 or 2, and
conprises an ink supply passage and the like. On the other hand, the- -
fibrous nenbernbt(ﬁxneédlﬂhnjamQﬁntlQfmthnnﬂfnremeﬂﬁ;mh&ﬂ;reslmave arigid .
form In other words, the fiber strands 15 constituting the fibrous
menber 4 are not -arr angeTc¥1 tQJ'CdQ)‘F | & atlt%rildi’e\r r%ﬁ%and%rcmqﬂtb of o be

bundled ina -
the material selected from the 11st glven above to

fdnction_as the.preferable_ﬁeQative_presSure
5 generating member Suitable for?thé ink cartridge, 1t
is preferable for the strands to 1ntersect randomly
with each cher at multiple points within ths 1nk
*Cartridge-as describéd previdusl&. Wheh the fiber
strands are filled in the ink cartrldge 1n an orderly
'}0 manner 11ke parallelly bundled f1ber strands, the gaps
among the fiber strands are reduced, As a result,_the.
amount of the:ink fillable within the ink cartridge is
sreducéd. In other words, the amount of the usable 1nk
relative to the internal volume of the contalner is
15 reduced.
| Figure 4 depicts the.relatipnship between the
~volume of the-fibrbus.membér 4 and the volume of the
container li béfore the former is filled into the
latfer.' |
20 | " as will be evident from this drawing, as the _
fibrous member 4 is filled ihfo the csntainer li, it
is.slightly cdmpressed since thé ﬁbldme of the
- container 11 is s;ighriy=smaller than that of the
.fibrdds'member 4. As a result, s-forés_proportional
25'_to the degree-ofdcompression:is generatéd within the
fibrous member 4 due to'thelelasfisity of the fibroﬁs

member 4.



certain way. Instead, they are randomy arranged. This random arrangenment
Is not only advantageous in terns of the ink retaining performnce and i nk
20 delivery performance, which will be described later, but also make it
easier for the fiber strands to conformto the contour of the internal
space of the container 11. Therefore, the fibrous menber 4 can be easily
placed within the ink cartridge 1, w thod2525 |eaving any gap. After the _
fibrous nenber 4 is placed within the.ink cartridge 1, the lid 2
~constituting a part of the container is . attached using ultrasonic -18-
wel di ng, whereby a preferable degree of density can . be given to the fibrous
nenber 4. Referring to Thgufellowing Pﬂknﬁarshﬂﬂbé hejnote@dnbe¥r®d to an ink
jet head 12 with the use of an ink 5 ly tube 14. | n other words, the
suppl y tube 141RsOFASE feH Fh?oaPﬂﬁesﬁﬁﬁgﬁléﬁgsngsE Bthﬁ%°€%9tr|dge 1.

advantages to be effectlvely displayed it is
| preferable that after the negatlve pressure generatlng
-5 member is fllled 1nto_the-cartr1dge,_the volume of the
.'fibrous memher 4 is not reduced by the physicai :
external force generated due to_the vibration of the
ink Cartridge or the impact'applied thereupon. .More
spec1f1cally, when the d1ameter of the flber strand is
10 extremely small the overall volume of the fibrous
| member 1s reduced as the ink permeates between the
flber-strands and causes the fiber strands to lump
. togethér. As the fiber s_trands within the fibrous
member lump together, the volune of the fibrous member
15 is sometimes reduced to a point where it fails to fill
-up satisfactorily the internal space of the'ink
cartridge, or shlfts within the cartrldge, preventing
the ink from be1ng sw1ft1y supplled.' It is guessed
_that th1s‘lumprng is caused by the following'reasons:
20 as the ink makes contaCt with the fiber strands, the
,adJacent flber strands are pulled closer to each other
'due to the surface tension of the ink permeat1ng
.between them, whereby the gaps between them are
reduced to.decrease_the overall volume of the fibrous,
25 member. As a result,.the fibrous member, the volume
of which'has_reduced below the internal'volume of the

ink cartridge, shifts within the ink cartridge,



Thi s connection occurs on the carriage (unillustrated) of an ink Jet
apparatus. The follomﬁng experiment was carried out 10 wusing the ink
cartridge described above. Black ink was injected into the ink cartridge 1,
and the ink cartridge 1 was rotated in every direction w thout plugging the
~openings. No ink |l.eaked out of the ink supply passage 8 are air vent 7, 15
which were the open portions of the i nk ca&b-+ridge 1. This proved that mhen
the ink was rétained by the fiber, the capillary force or the like could be.
generated to retain the ink. I'n addltlon a piece of silicon tube was-20

I nserted through the ink_ supply passage 8, and the ink was continuyously
sucked at a f| &pmetigess by hihe contiagt, hetwesss She dndo SUPBLYout any

{nﬁ;te : gt.thlhgn, 't he ar;tlr)ﬁgt iiﬂ‘f%?mn&{ne&s?gl r% W|th| n thg N nk cartrl dge
measured. 1t yasch il 1RO asmta@tp%eg gaqflefao%@g;l%s *qesm%e%mk' ng

test was carri u5|ng an car ace
' ' above.

5 o As_u;ll.be evident_frcm_the_above.
descriptioh,'it is preferable that the structure of"
the ink cartridge is:such'that'the volume of the
fibrous member within.the'ihk cartridge does not’

_ decrease after the fiber stranus.come in contact with
10 the ink. - |
| In order to ‘create such a structure, it is
preferable for the f1ber strands of the fibrous member )
- 4 to 1ntersect_each-other at multiple p01nts as showu
in'Figure"IB.z*This'is because the forces, which are

15 generated by the surface tension-cf the ink or the
like and wOrk.to move the fiber strandslin the
directions of arrow marks in the drawing when the
fibrous member.4ucomes'in'cohtact with the ink, cancel
each other due to the presence of the multiple

20 intersections, whereby the'fibrous member is prevented
'_from contactlng. “

In addltlon to the structure descrlbed above, '
there is another preferable structure, in which |
f1brous mater1a1 hav1ng r1g1d1ty strong enough to

25 'res1st the surface tension of the 1nk to be used is
| employed, or the frber strand drameter is increased so

that the fiber strands become'rigid enough to resist



-19- of the fibrous nenber 4, a piece of urethane foam (well-known
material) having a volune of 160 cc and .35 cells per inch (cell was had
been treated using the explosion nethod) had been conpressed in the
cartridge 5 as the negative pressure generating nenber of this enbodi ment.
The remaini ng amount of the ink was substantially the same. Those tests .
proved that the ink could be supplied in xgpponse to the ink consunption
whi.ch occurred as the recording was made, 10- and the ink flow was not
interrupted within the ink passage in the early stage of -the ink.
consunption. It is understandable fromthe. experinents described above that
the ink cartri dgee cumface ngerisisor idf otlse mambero bafusdds dohemnt

di spl ays such ink 15 retaining performance and ink supplylng per formance
that are equal 1o imgrefdralike conasitechabhe nkiker tma‘éfyél%]orrprl sing the

ur et hane foam pi ece.
' depending on the ink to be used. - It is also

preferable to determine the amount of the fiber filled
5 into the cartridge depending-on the_ink to be used.

As to means for causing the fiber strands to
intersect at-multiple points'as'described above,_there
is a method in which'theifiber'strands-are bundled,.
and this bundle of fiber strands is teased several

10 times in the direction parallel to the direction of
. the strands u51ng an apparatus hav1ng comb-like teeth.
| There is also a method 1n which the bundled
fiber strands are cut to an optional length and then
are stirred up us1ng a st1rr1ng dev1ce.
15 h_ As for another means,- there is a method in
" which a negative pressure generating member having an
'_apparent volume larger than the 1nterna1 volume of the
cartridge container is placed in the cartr1dge
container, and then, is compressed by the cartridge
20 1id or the like with a-sufficient pressure.
'_As one of the'preferahle means; there is.a
' ‘method in which the negative pressure generating
' member is'constituted of a certain.type of fiber
strand, the surface layer of uhich is compdsedlof
. 25 resin having a reiatively 1ow‘me1ting point as Shown_
in Figure 3;'and the points of intersection are welded

by heating the_fibrous member at a_temperature higher



An ink cartridge, in which strands or fiber are flexibly arranged to
intersect with each other-as 20 they are in the ink cartridge in
accordance with the present invention, functions at |east equally to th
conventional ones as described above. Such ink cartridge enjoys the

following two specific advantiages whether it conprises this structure or

not. 25 ~ " The first advantage is réBated to the shelf life of the
i nk contai ner when used with the ink that contains pignent, or the ink with
high pH In other = -20- words, when the polyurethane fiber of the first

Genorating nenbBRaRt FECaRBLhI “ar PORRCI R EOPBECCRAREALBBNBF PESRNPEe an

kAL 99 S5pb! SR LDy sBaOTERLs Phoh 8h0R8S: 8, BokgBtoB o0 o
pressure generathgdcore portion of the fiber strand to stabilize the |
| ' pOSitional artangemeht of the fiber strand portions
5 intersectihg each other at multiﬁle points.
| -.Beéause of the.reasons desdribed above, ahd
'since the amount of the fiber to be filled in the
.¢artridgé vaiies_depending.on the'internal.vdluﬁe and
_configuration:of the ink cartridge, thé structu:e of
10 tpe negétive preésure-genefating member, and the like
fébtor, it is}impossible to-specify-Simply the
diameter of the fiber strand'for_the negative pressure
gengrafing member to be used in the embodiments of the
preseht invention,.andualso, to épecify simply the
15 _émount'of the.fibef strands to be filled inxthé
cartridge. 'However, in consideration of_fhe fact
that the generafion of the negafivé pressure is
dependent on the gap between the adjacent fiber
strands,.it'is evident that.when the gap is
20 excéssively large, the negative pressure is.reduced to
allow'the ihk_to léak out of_the'ink'cartridge, and
.contférily, Qhen it is excessively sméil;.the.negatiQé
pressure is ihcreased to§.high tbﬂallow'the ink to be
supplied from the ink cartridge to the ink jet head.
25 Thus, the fiber strand diameter is preferred to be in
a'rahge-of_s um - 1 mm; more preferably, 10 um-- 0.5

mm; and most preferably, 15 um - 45 pm, though.such



menber is extrenely small, in conparison to when the urethane foamis used:
as t'he conventional negative 10 .pressure generating nenber. Therefore,
the cartridge conprising the pol yurethane fiber strand as the negative.
pressure generating nenber can withstand practical usage. As for another
exanpl e of the first 15 advantage, it can_be pointed that the

deterioration of the: polyurethane S extre%%fy smal | when used with t he ink -

with a high pH for exanple, no |ess than pH 10, or the ink with a | ow pH,
for exanple, no nore than.pH 3. 20 ° ' ‘VWhen the inventors of the

i nver - whi ch
D e SR FEESHEE D AL AR r%ﬂc’i‘%‘ﬁf“ [e80 f@&?% mlﬁgﬁéfées
i n whi n e
which 1 1's 25 SFrtFLIGEIaSaNIF YRS ShoofE OF TheTtYbel CatPinad E8TRe 1 o1

it is filled vmﬂllim iﬁktﬁéldlm|délf@£f@élg fiber. _The__results are as
follows.

- As for the preferable dlameter range of the
5 fiber strands intersecting each other-at'multinle
points, relatlve to the locatlon at which each flber
strand is d1sposed it is preferred to be w1th1n a
range of 20 - 40 pm if the fiber strand is dlSPOSEd
near the ink supply port, and to be no less than 40 pm
10_ if it is disposed in other areas. :The more preferable
fdiameter range_for the strand disPoSed in the other
areas is 50 -rlbo-um,'
_ There is no particular restriction concerning
the_fi;iing of the fiber strands into the ink
15 "cartridce, but it is preferable to press the fiber
’strands.at least in one direction by the 1lid or the
like, as described'before, in order to prevent the
fiber strands from sh1ft1ng w1th1n the ink cartridge.
Further, in cons1derat10n of the fact that when a gap,
20 wh1ch is larger than the gap between the adjacent
f1ber strands, is created where the fibrous member 4
contacts the fllter 8A of the ink supply passage,_it.
‘is possible for the ink supply from the ink'cartridge.
to the ink Jet head to be 1nterrupted therefore, it
25 -'1s more preferable that the fiber strands are pressed
toward the fllter of the ink supply passage. |

Figures 5 and 6 are schematlc views of other



-21- Period . - 2 weeks 2 nonths ink only

0.093 (pm 0.093 [err] urethane foam . 0.112 0. 359

pol ypropyl ene fibers 0.093 ' 0.118 5 As is evident fromthe
resul ts of the measurement described above, the pol ypropyl ene fiber ‘is
_conpatlble with the pignent ink, and therefore, is preferable as the -
negative pressure generating nenber 10 - of3@he ink cartridge for storing -
the pigment ink. As for the second advantage of the structure in accordance
with the present invention, polypropylene, whichis in the formof fiber,

Is a material suitable for recyclin articular, when 15 the

“cont ai ner port|%WPQ§1¥%%t%a9Fr+Hﬁecg§t5}§8gnbﬂe36?°fﬂ%n§%nﬁlﬁglE??al as the

fibrous portion as it %he af orenmenti oned enbodlnent recycling steps
can be sinplifiBEeSe ent' 1nven ion. :

Referring to Figure 5, the density is varied
.so as to 1ncrease toward the 1nk supply passage 8 by
5 means of dlSpOSlng fiber strands w1th a smaller .
diameter 4b adjacent to the surface of the filter 8A
of the ink supply passage 8, and fiber strands with a
elatively larger diameter 4a in the other areas, in a
compreSS1ng manner.' with this arrangement the ink
10 w1th1n the 1nk cartridge is likely to concentrate
| toward the 1nk supply passage 8 being less likely to
be left unused
| ' Figure 6 is a schematic view of one of the
emhodiments of ink cartridge in accordance with the
15 present invention,tin which the smaller diameter fiber
strand_4b is dispOsed along the internal surface of
the container portion 11 of the cartridge; in such a
manner.as to_form'a sort of an envelop, and the larger
Tdiameter fiber strand 4a is disposed in such a manner
20 as.todbe'enclosed within the envelop. |
| In this cartridge, the fiber strand 4b
disposed along the internal wall'surface serves to
generate the negative pressure of the ink cartridge,
whereas the fiber'strand 4a disposed within the pouch
25 of the fiber.strand 4b generates a relatively low
negative pressure to increase the ink usage

efficiency. In other words, the negative pressure



For exanple, fiber (100 pmin dianeter) can 20 be obtained froma used ink

cartridge conprising integrally the fiber and container by a nelt-spinning
machi ne after heating it to approximately 80 [err] to evaporate the _
remai ning i nk conponents, -though the color. of the fiber obtainable through:

‘this recycling 25 nmethod is going to be black. An ink cartridge was .
produced by filling the fibrous material -43l4s obtained into the container
in -22- the same manner as described before, and was eval uated using the
sane nethod as described before. The amount of thé remaining ink was 7.9
g, which was substantlally t he sane as that obtained u5|ng¥;he 5 fiber

made of virgi nggpeEated by tge Eélbﬁﬁ‘r@ﬁyqa&ﬁ’e4aﬂ’r§réﬂﬂeé than $hatsify

under st andabl e that he |nk rt rldqe i n .accordance th the Q{esent -
i nvention is e ggy§|§ 4b; there ore, the fiber stran _

displays less ink retaining capahility, and a'smaller
amount of the ink will remain unused therein. As is
5 eVident from th1s description, the . functions can be
eas1ly separated in this cartridge.
It should be noted here that the technology
| for prov1d1ng the-negative pressure generating member
- with the density'gradient;as desdribed above has been
10 known with_regard-to the conventional.ink container
comprising the urethane foam or the.like. In the case
of the urethane _f_oam', the density distribution within
. the négatiVe'oressure.generating.member is controlled
using the.following two means: (1) before the foam
15 material is inserted into the.cartridge,.its
configuration is changed'(including the method of
cutting notches in the foam material), so that the
compress1on ratio varies within the foam mater1al
_after the 1nsertion, and (2) prOJections or the like
.20 are provided Within the ink cartridge to control the
den81ty distribution of the negative pressure
generating member. ln the case of (1), a.anme
material piece having an unusual (complicated)
configuration is to be inserted into the ink
25 cartridge, which is liable to cause the 1nserted foam
material piece to_wrinkle, wherein the wrinkle

+ occurring at an unexpected location sometimes



Further, resin chips produced by heating a 10 wused ink cartridge of the
sanme type conprising the fiber and container portions to approximately 180
[err] after evaporating the residual ink conponents can be fornmed into an

ink cartridge container and |lid using a nolding apparatus. 15 “The

recycling process can be carried out using nothing -but discarded ink
-cartridges as described above, but it is aB3e possible to mix them at an
optional ratio, with resin which has not been used for forning fiber or the.
like. 20. -+ As for the material - to be used to formthe ink cartridge
in accordance with the present invention, any material usable for form ng
both the conta|@eteanqrﬁtesrtb@rpenﬁ@rmgngecepttbeelnkAsarbrldae or gani ¢
material, there are aram.d,; vinylon, 25 acrylic, yester, pol yethyl ene,
“pol ypropyl ene, car bon. ﬁBrFE?rthEhﬁoﬁB?@aH?¥eﬁt?érPb?cetHE?E Bee bor on,

|l ass. (silica al um na, and, zirconi As
:9 ( ) processed to be- %ormeg 1nto the unusual (complicated)

conflguratron,:which sometlmes_lncreases_the_
5 manufacturing eost._ In the'dase Qf (2), the foam
material may’pe_in a siﬁple fdrﬁ, for example,
”_'rectehgular; but since it is quite common'that the
.prqjections-are provided within the ink Cartridge,.the
internal'volume_of the ihk cartridge is reduced; in |

10 other words, the ink capacity of the.tartridge is |

' decreased, resulting in the reduction of ink ﬁsage_
- efficiency. o ll . |
. On the contrary, iﬁ thelcaSe of the hegetive
'pressﬁre generating member used in the present

15 invention, it is possible to.give the negative
pressure-geﬁerating member the density gradieﬁt as
described above by_means of simply mixing the fiber
strands haﬁing'e different diameterland/or a shape.
Therefore; in_the case bf the presentrinvention,

20 diSposiﬁg mixedly within the ink cartridge a number of
:fiber strands with a different.diameter as the
negatlve pressure generatlng member creates a .
preferable structure for improving the performance of
the ink cartridge. |

25 Here, the technical cbneept of using fibrous
material aspthe_negative pressure generating:member,

which runs thrOugh'the preceding embodiments, can_be



-23- the netallic material, there are tungsten nol ybdenum steel, stainless
steel, beryllium tltanlun1 al'um num rmagnesi um and anor phous (Fe Si-B
group). Fromthe standp0|nt of ease.of the initial 5 nolding, the organic
or netallic material is preferable wherein the organic material is nore
preferable in consideration of ease of handling. Further, fromthe

st andpoi nt of. recycllng t her mopl astic orgd@3-c resins are further
preferable 10 since they can be easily recycl-ed without going through such
steps as cracking or refining. As for further preferable thernoplastic
resins, there are pol yethyl ene, ponV|nyI chl ori de, pol yst.yrene,
acrylonitrile, SYMAILS RS, S@IV&ﬁide 15 polyacetal

pol yet hyl enet er epht hal at e but e ter alate 24 icar nat e,
pol yphenyl ene oxi de, poIfBﬁ%%Q %E% % t her
fﬁgo[‘l kgo' ggt&‘gl &)mgdgoﬁ%né%%g}%erle@u te%o't\ésu' E%%ae% mme%o”é' gege and

whereby the fibrdus_member filled into the ink
5 contaiqer is deformed.within.an elastically deformable
:ange,.So'that thelfiber strahds theféin inférsect
each other at multiplé points. |
For.e£ample,_referr1ng to Flgure 7, let it be
assumed ‘that the length, w1dth ‘and helght of the
10 substantlally rectangular ink cartridge 1 are L, N énd
M, and thé diégqnaliliné_qf the surface containing M
and N is,l,'.The preferable rangelfor the length of
. the fiber strand constituting the fibfous.meﬁber-is to
be no_iéSs than 1. The moré prefefable range is'to be
15 .no less than the ieﬂgth of the diagonal line F of the
rectangular_parallelepiped. When such a iequirement
is satisfied}_each of the fibér.strands filled in the
‘cartridge 1 is deformed within the elastically |
e deformable range to intersect with othefs at multiple
20 points. | |
| | .Secoﬁdéryf fibroﬁs material pieces, each of
which is cOnstituted of fiber:strands.having'a'
‘different diameter from those of the ofher fibrous
_material piecés,'are disposed at predetefmined points
25 -within'thé ink cartridge 1. | |
' For éxample, referring to Figuré 8, the

_fibrdus material piéCe 4b constituted of the fiber



20 denatured fornms of these materials. However, as stated before, when an
enphasis is placed on the storage stability of the ink for an ink jet,
ol efinic resins such as polyethyl ene or  polypropylene are particularly

preferable. 25 ' Figures 3(a) and 3(b) show approxi mate sections
‘of the fibers composed of different material. It is optional to mx
additives at. a ratio that does . -24- not3g¢xceed the anount of the

aforenmentioned resin. In order for the fiber strands conposed of the L
material selected fromthe |ist given above to function as the preferable
negative pressure 5 generating nmenber suitable for the ink cartridge, it

i s preferabl e fefranids seitihdey relatieekycsmabhddingever hisadispesed at
multiple points within the ink cartridge as described previously. Wen the
fi ber strands a?‘%ﬁ‘i’?‘l‘*edt‘? ntheef 1 Hkex HA rofigehe ninkh %hlmwypassage 8

'so as to make contact therewith, and the fibrous
materlal piece 4a constltuted of the fiber strands
5 w1th a dlameter ‘larger than that of the strands |
constitutlng the flbrous mater1a1 piece 4b is filled
so as to surround the:flbrous material p1ece_4b and
fill the rest of the internal space of the.ink |
cartridge. With this arrangement; the flow resistance
10 ' of the filter, which conventionaily.constituted the
| fmajor portlon of the flow res1stance through the ink
supply passage from the 1nk contalner to the ink jet
head, is reduced, whereby the ink supply performance
islenhanced, and at the same time,-the deterioration
15 of the ink retaining capability of the ink'container
can be.prevented. |
- To describe more specifically,“the-folloﬁing

table is given.

Table 1

20
‘Filter line _Container
(resistance)

CONV._ 12 - 15 pm _ Sponge_line approx. 90 mm
: g . Fibers 4b Fibers 4a
25 EMB. 20 pm ' '
| pia. 25 - 40 pm | Dia. 50 - 100 pm




10 manner like parallelly bundled fiber strands, the gaps anong the fiber
strands are reduced. As a result, the amount of the ink fillable within
the ink cartridge is reduced. |In other words, the anbunt of the usable ink
relative to the internal volune of the container is 15 reduced. Figure 4
depicts the rel ationship between the volune of the fibrous nenber 4 and the
volume of the container 11 before the fo~88~is filled into the latter, 20
As will be evident fromthis drawi ng, as the fibrous nmenber 4 is filled
into the container 11, it is slightly conpressed since .the volune of the
container 11 is slightly smaller than that of the fibrous nenber 4. As a
result, a force proport ilEnSoRPRTrisen (i the fhee convEHRIO®A on is generated
within the fibrous nmenber 4 due_to;the,elasticigy.of t he fjbrous nber 4.
: - arrangement the filter diameter is increased to reduce o
its flow resistance, which.constitutes the major
portion of the flow resistance when the ink is
5 supplied. With this arrangement, the overall ink
delivery ;esistance is reduced. Also, the fibrpus
 material composed of the fiber strands with a smaller -
diameter is disposed adjacent to the filter;
therefore, it is.ppssible to concentrate the ink
10 toward the ink supply passage, and at the same time,
prevent the ink from leaking from the filter or ink
supply passage,
Figure 9 depicts another embodiment of the
present invention, to which the second. technical
15 concept is applied when a different tjpe of negative
pressure generating member is'employéd.
| In Figure 9, an alphanumeric reference 40a
_ designates a'pieCeiof felt composed of fiber strands
'with a relatively large diameter, and 40 b designates
20 .a piece of felt éomposéd.of fihei strands with a
diameter smaller than that of the felt 40a. This
embodiment does not give_the fiber strands as much
freedom aa_the embodiments described before, but aince
the relati&e diameter of the fiber strand is reduced
© 25 toward the supply port side, it enjoys such advantages

that the flowability of the ink within the ink

container is improved; and that the internal space



-25- The follow ng points should be noted here. In order for the above
described first and second advantages to be effectively displayed, it is
preferable that after the negative pressure generating 5 menber is filled"
into the cartridge, the volune of the fibrous nmenber 4 is not reduced by -
t he physical external force generated due to the vibration of the ink
cartridge or the inpact- applled t her eupon=36#Dbre specifically, when the:
dianeter of the fiber strand is 10 extrenely smll, the overall volunme of
the fibrous nenber is reduced as the ink perneates betmeen the fiber
'strands and causes. the fiber strands:to lu together. . As the fiber

strands within ft%}??%?dﬁ%tﬂeﬁ@%rlthnbstbﬁ% ﬂ%?edtﬁ%195+ﬂﬂet8fttﬁe fibrous

nb 15 t t. wh , :
cati of actor |y TRESEnEbHheEr WithcEof PFbPpve Baferiabe, vitinreaucifen
Lhe cartri doe., MEVERRG §EochRNLEOIDE! A, ﬁ;wgfakytﬁg-peheg%in;. -

guessed that thrs l'unprng 7s cau W ng - reasaons
ik makes cont aghe AR E8ftA1REE. stf@?@ﬁert h§1nce the felt 40b

5 composed of the finer fiber strands 1s placed in
contact with the fiber 8A the diameter of the filter .
8A can be rendered ‘larger 1n this embodiment than in
the cartridge w1th the conventional structure.

In the descriptions of the preceding
10 'embodiments, nothing'haslbeen mentioned about the ribs
to be prov1ded w1th1n the ink cartridge for
-1ntroduc1ng the atmospheric air or for the 11ke
;purposes. Such ribs may be prov1ded and when
provided, it is essential that there is a proper

15 amount_of contact at least between the filter of the
ink supply passage and the fibrous material.
| | Figures ib(a) - 10(h) are sectional views
depicting the.sections of various fiber strands that
constitute.the fibrous member 4 in the different

20 embodiments of the present inVention. |
The sectional configuration of the fiber_
_strand may be 1n any of the configurations depicted in
these drawings.' In particular, however,-in order to
increase the volume of the ﬁoid within the cartridge
25 filled with the fibrous material, the fiber strands
having a sectional configuration with'ridges and

valleys as shown in Figures 10(f) - 10(h), and those



adj acent fiber strands are pulled closer to each other due to the surface
tensi on of the ink permeating between them whereby the gaps bet ween then1
are reduced to decrease the overall volune of the fibrous 25 nenber.

result, the fibrous nenber, the volune of -which has reduced bel ow t he
internal volume of the ink cartridge, shifts within the ink cartridge,

- 26- sometimes breaking the contact bet weedv+ he |nk suppl y ‘passage and

As a

filter, which results in a situation in which the ink cannot be supplied
smnftly as descri bed above.-'5 ‘As wi |-l be evident fromthe above’

‘descri ption,

it

is preferable that the structure of the ink cartridge is

such that the hevimg & haldoq [stamctuner@s whawm ithFigwresarkdiedge does

not decrease after the fiber strands conme in-contact with 10 the ink.
~and 10(9). are more preferable. Further, in the cases

10

15

20

25

of the flber strands having one of the sectional
configurations dépiétéd in Figures 10(e) - 10(h), even
wheﬁ they become parallelly bundled, the volume of the
void that functiohs in.a prédeté:ﬁihed manner_és the

negative pressure generating member is not reduced,

_ which'makes.thém preferabie.

Figure 11 is a sectional view of another

" example of ink cartridge, in which'the“fibrous member

embodied in accordance with the present-invention is
employed'as the negative pressuré generating.member.

The ink cartridge 1 of this embodiment

- illustrated in'Figure 9 COmprises an.ink supply

passage 8 where it is connected to an ink jet

- recording head 12, a negative pressure generating

member accommpdating_poftion 53 for accommodating the
fibrous member 4 as the negative pressure generating
member, and an ink storing portion 56 which is’

disposed next'fo the negative pressure generating

member accommodating porfion 53 with the interposition'
"of a rib 54, and is cbnnected_thereto through a
' connecting portion 57 provided at the bottom portion

55 of the ink cartridge.

In Figure 11, a reference numeral 7
designates an air vent for alloﬁing the interior of

the negative pressure generating member accommodating



In order -to create such a structure, it is preferable for the fiber strands
of the fibrous menber 4 to intersect each other at multiple points as shown
in Figure 13. This is because the forces, which are 15 generated by the
surface tension of the ink or the |ike and work to nove the fiber strands
inthe directions of arrow marks in.the draw ng when the fibrous nenber 4
cones in contact with the ink, cancel eact3®ther due to the presence of the
multiple 20 intersections, mhereby the fibrous nenber is prevented from
contacting. In addition to the structure described above, there is another:
preferable structure, in which fibrous nateri al haV|ng:r|g|d|ty strong

enough to 25 P(%rts‘tonc ﬁe?‘ &@ P dn Semmigatien with Fhee tnasrheran| oyed,

or the fiber and di.ane i s increased so that .the fiber, strands.becone
rigid enough t gr'eﬁ srtl% ftorzf.mproving t%e strength of the in %{

storing portion 56 60, an opening through which the
ink is filled into the ink container cartridge; and a

5 referencelnumeral 61 designates ajsealing member for
sealing the opening 66;" The ribf54 is.provided'with a
groove 54A for carrying out_the gas-liquid.ekchange |
betmeen the ink within the_ink storing portion andithe
atmospheric air to be introduced into the negative

10 pressure generating member accommodating portion
t'hrough the air vent 58. With the presencé of this
structure, the 1nk w1th1n the negative pressure
generating member accommodating portion is first
consumed, and then, the_ink within the ink storlng

15 nortiOn 56 is consumed. after the ink level within this

N portion 53 drops to the groove 54A, and the
aforementioned gaseliquid exchange begins to allom the
ink in the ink storing portion 56 to he_supplied to
the portion 53 side through the connecting portion 57.

20 Figure 12 is a perspective view of an ink jet
recording.apparatus as a printer usable with the'ink

: cartridge illustrated in Figure 10. | |
' In Figure 12, a'reference numeral 101

de51gnates a printer- 102, a control panel prov1ded 1n

25 the frontal portion of the top surface of the houS1ng
of the printer 101- 103, a sheet feeder cassette to be

‘installed through the frontal opening of the



the surface tension of the ink to be used. Further, it is preferable to
sel ect the fiber. naterial depending on the ink to be used. It is also
preferable to determne the ambunt of the fiber filléd 5 into the
cartridge depending on the ink to be used. As to neans for causing the
fiber strands to intersect at multiple points as described above, there is
a nmethod in which the fiber strands are buifi-ed, and this bundle of fiber
strands is teased several 10 tlnes in the direction parallel to the
di.rection of. the strands usi.ng an apparatus having conb-like teeth. There
is also a nmethod in which the bundled flber strands are cut to an optional
| ength, and t heeforementionad housdngs 104, 3 isheske i é’a% As

f or another means, there is a netho n whic negative ssure S
generating menbé rr%ﬁq?d‘%ﬁ“%ﬂiﬂ’eﬂ)erfe‘i/ 1Ibaifakb"e ?ﬁ}hq ?’ﬁt ernal vol une

o zzﬁpfzgggadge A oS A S IS LA £ el 4 7o
pressure. As Onetro‘;y tﬂ?r H{ﬁcﬂl?gblﬂths rl?fepa&ef‘ discharged
5 through the_sheet conveylng passage w1th1n the
aforemehtionedipfinter 101. The_membef designated by .
a referenoeanumeral 106 is a main assembly cover
having an L-shaped.sectional configuratioh; This main
:assembly cover 106 covers an openlng 107 prov1ded in
10 the r1ght front portion of the housing, and is |
- rotatively attached to_the_lnward_fac1ng surfaces of
the opening 107 using hinges 108. W1th1n the hou31ngf
ha carriage 110 supported with guldes or the llke
(un111ust:ated) is dlsposed. The carrlage 110 is
115 reciprocative_in'the direction of the width of the
sheet passed_through the.sheet conveying path, that
is, in the direction parallel to the 1ongitudina1
direction of the aforemehtioned guides or the like.it'
The carriage'llo_of'this embodiment generally
20 comprises a stage l}ba supplied horizontally with the
guides or the like, an opening (unillustrated), which
is formed ih this stage 110a'adjacent to the guides
and in which the ihk jet head is mounted, a cartridge
garageillob for'aecommodating the.ihk cartridges 1Y,
25 1M, 1C and lBk-mounted on the stage 110a located in
front of this openlng, and a cartridge holder 110c for.

preventlng the cartridges mounted in this garage 110b



met hod in . which the negative pressure generating nenber is constituted of a
certain type of fiber strand, the surface |ayer of which is conposed of 25
resin having a relatively Iom/nelt|ng poi nt- as shown in Figure 3, and the
points of intersection are welded by heating the fibrous nenber at a
tenperature higher =~ -28- than the nelting point of the external resin
‘layer of the fiber strand and | ower than thg-nelting point of the core
portion of the fiber strand to stabilize the positional arrangement of the
fi ber strand portions 5 :intersecting each other at. nultiple points.

Because of the reasons described above, and since the anpbunt of the fiber
‘to be filled irftor dooppingeowhsi es depending on the internal volume and
configuration of the ink cartridge, the structure of 10 the negati ve
pressure generating menbERe aﬁqr%ment19%e$a§ta@e ti0asisnpbidably to

specify S|nply éué%orted at the rear portion, with the
aforementioned guldes, and its front end portion is

5 resting on an unillustrated guide plate._ Thls guide
plate may double as a sheet press1ng member for
_preventing the sheet conveyed_through the
aforenentioned sheet conveying path from lifting up,
or as_a:member_capable of.functioning to 1lift the

'10 .stage'from the:gnides-in.response to'the thickness of
" the sheet,:in the_manner of a cantilever.
| _Aa.forgthe,openinglof the stage 110a, an ink
jet head (unillustrated) is mounted'thereon, with its
ink- ejecting orifices fac1ng downward.

15 E The cartrldge garage 110b 1s prov1ded with a
through hole_extending in the front-rear direction for
accommodating four ink cartridges 1Y, 1M, 1C and 1Bk
allltOgether,_and'also,,with an engagement.notch,
‘'which is located in each of the outward facing lateral

20 'surfaces and 1s engaged w1th the engagement claw of
the cartridge holder 110c.

At the front end portion of the stage 110a,
the cartridge . holder 110c is rotatively attached with
the hinge 116. The distance from the front surface of

25 the garage 110b to the hinge 116 is determined in
considerationaof the distance the cartridges'lY, 1M,

1C and 1Bk project from the front end of the garage



di aneter. of the fiber strand for the negative pressure generating nenber to
be used in the enbodinments of the present invention, and also, to specify -
sinply the 15 anount of the fiber strands to be filled in the cartridge.
However, in consideration of the fact that the generation of the negative
pressure is dependent on the gap between the adjacent fiber strands, it is
evident that when the gap is 20 excessivelLyilarge, the negative pressure is.
reduced to allowthe ink to | eak out of the ink cartrldge and contrarily, -
when it is excessively small, the negative pressure is increased too high
to allow the ink to be supplled fromthe ink cartridge to the ink jet head.
25 Thus, the fi1beb whemntihdvaareeplacedrwithindthe geragealifhgeanfl 5
[err] - 1 mm nore preferably, 10 [err] - 0.5 mm and nost -preferably,-

[err] - 45.pm theughksumnasurementprewbeenéétaepgndQOéﬂerhélpnteSnan

volune of t he ink o
the form of a substantially rectangular plate. ‘The

e cartridge holder 110c is prov1ded w1th.a pair Qf.

5 _engaging claws 110e, which project from the |
correspondent corners located away from the corners
f1xed with the aforementioned_hinge 116, in the
direction perpendicular to the surface of the plate.
portion of the cartridge holder 110c. The plate |

10 _portionnof”the.cartridge holder 110c.is_provided with
| an accommodating hole-lzo, wnicn"accommodates the tab
portions of'the_cartridges iY,'lM, lc-and_lBk.i This
accomﬁodating hole 120 has a size and a shape that
“match the'tabs, and is positioned to correspond with
15 the tab positions. - |
As is evident from the descriptions giﬁen
“above, according to.the present_invention, when the
fibrous material is employed as the negative pressure
generating memoer'in the ink cartridge, the narrowing
- 20 lof the gap between'the adjacent fiber strands can be
‘prevented while the ink is filled into the cartridge
'may result in_the.insufficient ink_delitery; ink'leak,
and the like, which occur as the reduced distance |
between the adjacent'fiber strands deteriorates the
25 _ink retaining capabiiity of the:cartridge, but the
_narrow1ng can be prevented.

Also, an ink container su1table for the



cartridge and/or the amount of the fiber strands to be filled in the ink
cartridge. As for the preferable dianmeter range of the 5 fiber strands
intersecting each other at nultiple points, relative to the location at
whi ch each fiber strand is disposed, it is preferred to be within a range -
of 120 - 40 pmif the fiber strand is disposed near the ink supply port, and
to be no less than 40 pm10 if it is dispqmed in other areas. The nore
preferable dianeter range for the strand di sposed in the other areas is 50
- 100 [err]. There is no particular restriction concerning the filling of
the fiber strands into the ink 15 cartridge, but it is preferable to press
the fiber straghange |ofadthe speed fdio datd @rdpentiied idieortd hhe ifddens :
descri bed before, in order to prevent the fiber strands fromshifting
wi thin the ink St&ang fjémeten.h&an ibe Rfedifdadion of the fact that when a
gap, - 20 which is larger, than the gap bhetween the adjacent fiber strands,
‘is created where the fi g‘r’b&? r?é’r?b’erp%fpst‘ﬁ’rﬁed &S BRIV HAS A& 3K of the ink
supply passaget&ﬂfainer,;in"which the diameter of the fiber strand
5 within the container is preferably regulatéd, and the
flow resistance of the fi1ter'itse1f that creates the
‘dynamic resistance to thé iﬁk_movement can be eased;
Next, a'manufa¢turing method for the ink
.container will be described.
- 10 - ~ First, the first embodimentjof the ink
container manufacfuring method in éCcordanCe with_thé
present invention will be described with reference to
' Figures 14 and 15. Figure 14 is a sectionél'view of a
finished ‘ink container, and Figure 15 describes the
,15 manufécturing steps for the ink cbntainer.-
In Figure 14, the main body 210 of the ink
COntainer is_fdrmed by joining a container 211 and a
1id 212. The ink and a fibrous member F capable of
‘retaining the ink are contained in the container main
20 body 210. The container main body 210 is provided
with an ink supply port 211A and an air vent 212A.
From the ink supply port 211A, a cone-shaped
_projection 211B projects into thé container main“body'
210, and the inward tip of the cone-shaped projection
25 211B is provided with a filter 213.  The'ink container
of this embodiment is usable as an ink cartridge to be

replaceably mounted on, for example, the recording



‘is possible for the ink supply fromthe ink cartridge to the ink jet head
to be interrupted; therefore, it -25 .is nore preferable that the fiber
strands are pressed toward the filter of the ink supply passage. Figures 5
and 6 are schematic views of other -30- enbodi ments of ink-cartridge in
accordance with the present invention. Referring to Figure 5 the density
is varied so as to increase toward-the ink48dpply passage 8 by 5 neans of
di sposing fiber strands with a smaller dianmeter 4b adjacent to the surface
of the filter 8A of the - ink supply passage 8, and fi ber strands with a
relatively larger diameter 4a in the other -areas, in a conpressing nanner
Wth this arranB@d@n®f sReipkiied rererdinghaPPakatustridge is likely to
3 d’ i uppl assage .8, being | ess likelLy to be |eft
ﬁﬁﬂgggtrate toward the IQEcﬁ QB ¥n£ container %s ganufacturedythrough
the steps illustrated in Figures 15(a), 15(b), 15(c)
and 15(d). | R
5 _ e To begin with, a Ibng COntihuous strand of
fiber:F produqed contihuouély with a fiber broducing'
 apparatus 220 is placed'into the container 211 as
shown in Eigure'IS(a)}_
The fiber producing apparatus 20 produces_a'
10 continuous strand of, for'example,.polyoléfihiq
polypropylene fibér, ﬁherein the_contihuous strands of
polypropylene fiber F is produced by means of .
extruding the melted fiber materiél within a furnace
221 from a spinning nozzle 222.
15 . The cbntinuous fiber strand F extruded from
this fiber prodﬁcing apparatus is temporarily rested'
between rollers 231 and 232, and then, is sent out
into the guide hole 35A of a feeding guide 35 by a
pair of feeding rollers 233 and 234, so as to be
20 introduced into the container 211. While the fiber
strand F is introduced into the container 211, the
container 211 is reciprocated in the horizontal
direction (direction of an arrow mark A),_and the
feéding-guidé 35 is reciprocated'in the direction
25 perpendicular to the surface of Figure 15, so that the

fiber strand F is accumulated substantially evenly in

the container 211. It should be noted here that a



Figure 6 is a schematic view of .one of the enbodinents of ink cartridge in
accordance with the 15 present invention, in which the snaller dianeter
fiber strand 4b is di sposed along the internal surface of the container
‘portion 11 of the cartridge, in such a manner as to forma sort of an

envel op, and the larger dianeter fiber strand 4a is disposed in such a
manner 20 as to be enclosed within the envi&dep. In this cartridge, the

fi ber strand 4b-di sposed.along the internal wall surface serves to generate
t he negative pressure of the ink cartridge, whereas the fiber strand 4a _
di sposed within the pouch 25.0of the fiber strand 4b generates a relatively:

1 ow negative pr¥®Rgk ob qontinuqns Heibek sktrapds(firreduged |n ot her . '
words, the negatjvelt ressure -31- generated_ by the fiber strand 4a is

lower than thatSHFYIRPIIHRAY 7Y dhP AIPIhRIYIEing RPRATRYUS 134hd 4a

may be introduced into a single container 211, and
also, that a numberlof such fiber.strands may:be
5 1ntroduced after be1ng twisted together.
After the flber strand F is accumulated in
Ithe contalner 211 by a predetermlned length the
feedlng rollers 233 and 234 are stopped and a pair of
blades 236 and 237 are moved in the dlrectlons of
10 arrow marks Bl and B2, respectlvelyy to cut the flber
strand F by p1nch1ng 1t between them (F1gure 15(b))
Meanwh11e, the f1ber strand F belng extruded from the
flber produclng apparatus 220 is rested between the
rollers 231 and 232. The amount of the rested fiber
15 strand F can"be'adjusted by means of controlling the
rotation of the rollers 231 and 232. | _ .
Next the lid 212 is closed as 111ustrated
in Figure 15(c),_onto the contalner 211 in which the'
. fiber strand F has been accumulated and then, the
20 container 211 and 11d 212 are 301ned ‘as shown in
'Flgure 15(d), to form the contalner main body 210,
using ultrasonic waves or the like.” It should be
noted here the the accumulated fiber strand F bulging
above the container le is preferred-to be pressed
25 down 1nto the conta1ner 211 with a pres51ng member,
_ compressed air, or the like.

When both the container 211 and 1id 212 are



_dlsplays I ess ink retaining capability, and a smal'ler anount of the ink
will remain unused therein. As is 5 evident fromthis description, the
functions can be easily separated in this cartridge. It should be noted
here that the technol ogy for providing the negative pressure generating
menber with the density gradi ent as described above has been 10 known with
regard to the conventional ink container «®mrising the urethane foam or

the like. .Inthe case of the urethane foam the density distribution
~within the negative pressure generating nmenber is controlled using the
follomnng two neans: hefore the foam 15 naterlal is-inserted jnto the

cartridge, its Qﬁﬂ'ﬁ‘blﬂ tharnal b fikb e e giR ngtRe% AR R A5 ti ng

notch the f | th within

he T oam nat or 1 A90HRd B sribtnat g ftnd G lf%%elif Ie a‘;«h%rv? he Tike 20"

are provided w d}i tﬁher ﬁ( c&;:ﬁ réfiég ]% fgﬂ*‘ééﬂ I?éﬁﬁéjf%gtlon
%e case

of the negatlve pressure genera

‘material piece ﬂ?é’iﬁ'ﬂ; %ms%r (é::Pé]Ppié:at;%Qypropylene) as the

5 fiber strand F the 301nt can be properly sealed even
1f the flber strand F 1s plnched between the 301n1ng
surfaces, 51nce the 301nrng surfaces are thermally
Weided'together mith the:pinched fiber strand. in
addition, after the ink container is used, in other

10' words, after the 1nk in the 1nk contalner 1s
:completely consumed there is no need for separatlng
the flber-strand F,as the-lnk reta1n1ng member from
the'cdntainer.main body 210, and thef'can be processed
‘together (for example, melted together at a

15' “temperature higher than the boiling point of the

‘stored ink) to be recycled. |
The ink may be stored in the container 211
either before'or after joining the container 211 and
'1id 212, wherein the ink is absorbed into and retained
20 -_between thé gaps created hetween'the'adjacent portions
of-the'fiher strand F due to the capillary force
| generated therer For_example, the ink'may be stored
‘into the container main body 210 through the ink
Supply port 211A:(Figure'14) or an unillustrated ink
25 = injecting port'after the container main bodj 210 is -
completed_by joining the container 211 and_lid 212.

It is also acceptable to store the ink into the



configuration is-to be inserted into the ink 25 cartridge, which is liable -
"to cause the inserted foam material piece to winkle, wherein the winkle.

occurring at an unexpected | ocation sonetinmes . -32- deteriorates the '
performance of the ink cartridge. Further, the foam material piece nust be-
processed to be forned into the unusual (canplicated) configuration, which
soneti mes increases the 5 nanUfactUring'é§§t. In the case of (2), the _
foammaterial may be in a sinple form for- exanple, rectangular, but since

it is quite conmon that the projections are provided within the ink

cartridge thechRk8iRaL ¥oiUARrIho! Bhe! Blbefaki phI98,l SulgHEetne 1 10 other.

words, the ink~capaci “the ca e reased uPting in the.
' gggﬂ'vgn of 1gkpdrager8hll ¢ $AES: ¢kl EBALAIALEADY1,  BekiBEeC2RR OF hE
o beginning of the operation, or immediately after the
. end of the opgratiqn; It_shquld:be noted here that
5 when thé'ink is sfbfed_befOre joining the contéiner_
- 211 and 1id 212; the ink.supp1y port is kept sealed as
needed. . | .' | |
When the fiber strand F isnplaced into the
container 211 after the ink is stored, it must be
10 taken into cbnsiderafion that the solvent of the ink
miéht‘evapo?ate.due fb-thé heéf posséssed-ijthe_fibef
‘strand F; therefore, it"is_prefernble to increase in
advance the amnnnt 6f the solvent in the ink by the
amount éstinated to evapofate while the ink is stored
15 into the container 211. For example, when it is'
eétimated thaf 20.% of the solvent of the ink is
evaporated by the heat of the fiber strand F, all that
is necessary:is to reduce fhe ink'density-by meéns of
increasing in'advénce"the amount of the ink solvénf by
20 the_éorrespondent amount. it is also_acdeptabie fo
storé the ink_in-the.following manner: 'fhe ink
_snlvent is stored in advance in the container 211;
next, the fiber strand F is placed; and finally, the
ink sblute'is sto;ed-with or without the Solvent.so as
25 for:thé resultant ink to have the optimum densify.l in
this case,_nof.only the fiber strand F is cooled by

_the ink solvent stored in advance in the container



pressure generating nenber used in the present 15 invention, it is

possi ble to give the negative. pressure generating nenber the density

gradi ent as descri bed above by neans of sinply mxing the fiber strands
having a different dianeter and/or a shape. Therefore, in the case of the
present invention, 20 dlsp05|ng m xedly within the ink cartridge a nunber
of fiber strands mnth a different dianetes4ds the negative pressure
generating menber creates a preferable structure for inproving the o
performance of the ink.cartridge. 25 . “ Here, the technical concept
of using fibrous material as the negati ve pressure generatlng menber, which-
runs through th2lbr mmwgsmhmbthmtl@m the solwent st Tme PEs’
follows. Firstly, the fiber strand constituting the fibrous ne i's
_regulated to a B¢%U%%@¢ﬂln%€r¢@E@W¢Pt but alsg, the surface o th

fiber strand F becomes more wettable, or more
compatible, Wlth the 1nk. | _
5 . The ink container completed-through the steps
of placing the fiber strand F and the ink in the
~container main body 210 as described above is used as
the 1nk.cartr1dge, which is mounted in, for example,
an inkljet'reCording apparatus, with its ink supply
10 port 211A (Figure 14) being connected to the recording
head. _ _ '_ .
| During usage, that is, during the recording
operation in wh1ch 1nk is ejected from the ink
ejecting orifices of the_recording head, the ink
15 retained by the fiber_strand'F is supplied to the
,recording head_through the ink supply port 211A;
within the container main body 210, the ink is
‘delivered to-the'ink supply port'211A by the apparent
negative pressure generated by'the fiber'strand.F}
20 When the recording operation is'not going on,.the ink
| is preventedlfrom leaking by the ink retaining
capability of the f1ber strand F. |
Since the fiber strand F is a continuous long
strand,_the amount of waste particles or chips, which
25 are'liable”to be generated at the cut surface of the
fiber strand F, can be minimized~ therefore, the

filter 213 (Figure 14) is prevented from being clogged



whereby the fibrous.menber filled into the ink-5 container is deforned
within an elastically deformable range, so that the fiber strands therein

i ntersect each other at .multiple points. For exanple, referring to Figure
7, let it be assuned that the length, width, and height of the 10
substantially rectangular ink cartridge 1 are L, Nand M and the diagonal
line of the surface containing Mand N is-48- The preferable range for the
| ength of the fiber strand constituting the fibrous nenber is to be no |ess
than 1.  The nore preferable range is to be 15 no less than the | ength of

the diagonal line F of the rectangul ar parall el epi ped. Wen such a -
requi rement is “hER FUehy RE¥Sef tHe othRr wordsdsthe| chegging hef ctheri dge

1is defornmed withint el gstically deformable range to intersect with
others at mul tifbtEteH 51’;%1 n¥ ?C%g‘&b%d]eﬂ-??l?ﬂ'o?o%c t'ehen | the ckEReresch of
whi ch is constituted, of .f.iber strands havin .different. diameter from -

t hose of the ot%%%ar?‘? r%u%a%?%rl?%?n__p‘i“é@ege,faof’ev ¥ A RTr edet er ni ned

poi nts employed, can be aVoided,
5 L As for the materialhsuitable for forming bdfh
the.container'main body 210 and fiber,étrand F, it is
preferable td use the o:ganic or metallic material,
in cqpsideratidn of ease of the initial fofﬁatibn
thefepf (before recyciihg)} wherein from_the'

10 stanapoiht of handliﬁg, the organic matefiél is mbre
pféferable. When recyclability is taken into
cdnsideraﬁiong the thermoplastic résins, which'éan be
easily':eéycled.withdut'going through the proceSéing.
‘steps éuch as_Cracking-or refining}'are far more.

15 preferable. Furthef, when-én emphaSis is placed on
the stability of the material (compatibility with the
ink for ink jet_recording during:an éxténded'storége
period), olefinié resins such as,polyethyiene_or
pqupropy;éne are particularly prefe:abie;

20 ~ .. It has been already stated that in order fér
the fiber st:aﬁd_F composed of a material.selécted
ffom'among_fhe aforementioned choicgs of materialgto
function properly'as'a preferable ink_fetaining member' 
du:ing'ink jet recording, the fiber strand F is

- 25 preferred to interééct randomly with itself at
multiple points within the container main body 210.

Contrarily, when the fiber strand F:is.placed in the



25 within the ink cartridge 1. For exanple, referring to Figure 8, the
fibrous material piece 4b constituted of the fiber -~ -34- strands. with a
relatively small dianeter is disposed adjacent to the filter 8A of the ink
suppl y ‘passage 8 so as to nmake contact therewith, and the fibrous naterial
pi-ece 4a constituted of the fiber strands 5 wth a dianeter |arger than
that of the strands constituting the fi br 649-mat eri al piece 4b is filled so
as to surround the fibrous material piece 4b and fill the rest of the

i nternal space of the ink cartridge. Wth this arrangenent, the flow.

ot Foner Lne FPBYAFEEF i SBHEL AR RIS R RGO BRI SUT T
o o nencs”, "Bl pealtadsy Rusdusedoioot spenln v
'~ container main body 210 is reducé; in other words, the
space fillable with the ink is reduced. As a reéult,
5 the.ihk capacity of the coﬁtaine: main body 210
relative to fhé.internél vélume théfeof is feducéd.
| As for the sectional gdnfiguration'of the . |
'fiber strénd F, any configuratidg is aCcéétable.
.However, in order to.incréase the volume of the'ﬁoid
10 within the cartridge filled with the fiber strand F,
the fiber strand F with the seétionél cohfiguratioﬁ'
hévihg thé_ridgés and vélleys_at the périphérf; or the
:hoiiow éne,.is ﬁreferable. |
| It is ﬁot possible to specify generally the
15 diameter and amount of the fiber strand F to be filled
in the containér_main_body 210 since they véry
depending_oh the internal volume and configuration of
'thé container_main bbdy 210. Howé#er,:in
cbnsideratibn of_the fact that the'geﬁerafion of the
20 negative pressuré is dependent on'the gap betWeen thé
-;adjaceht porfions of the fibér'stréﬁd'F, it is evident
that when the gap is exceésively iarge, the négative'
piessure is.reduced, allowing the ink to leak out of :
the container main quy 210, and contrarily, when it
25 is exCessivelf small, thélnegativé:pressure ié
.increaSed too high to allow the ink to be supplied

from the cbnfainer main'body 210 to the recording



15 of the ink retaining capability of the ink container can be prevented.
To describe nore specifically, the followng table is given. Table 1 20

Filter line - Container (resistance) COW. 12 - 15 [err]’ :
Sponge |ine approx. 90 [err] Fibers 4b : Fi bers 4a- 25 EMB. 20 pm
Dia. 25- 40 pm Dia. 50- .100 [err] -35- In- -conmparison wth the :

convent i onal arrangenent the filter diamet80-is increased to reduce its .
flow resistance, which constitutes the major portion of the flow resistance
when the ink is'5 supplied.. Wth thls_arrangenent the overall ink

head. Thus the diameter of the fiber strand F is
preferred'tb'be-in a rahge of 5 wm - 1 mm, more
- preferably, 10 uml;-0;5.ﬁm,-though suchhpreference
depends on the'ihternal voiume'of the container main
5 body-z10 and/or the.amount of the fiher strand F to he
filled thereinto. “
in order to prevent the fiber strahd F from
shifting within theacohtainer main body 210, it is
-preferable.to press the fiber strand F at least in one
10  direction by the 1id 2 or the like. Further, when a
large gap is_éenerated_between the adjacent portions
of the-fiber'strand F, at the location where:the fiber
etrand“F contacts the ink supply port 211A, it is
possible for the ihkhsupply frem the container main
15 hodf 210 te the:recording head to be interrupted;
therefore, it is mere preferable that the fiber strand
.F 1s pressed toward the ink supply port 211A.
Further, the f1ber strand F may be cut to a
'predetermlned-length with the blades,236 and 237 whlle
20 the fiber strand F is_introduced ihto the container
211 as shown in Figure 15(a). In this case, the only
control a controiling means 238 of the'blades.236 and
237 has to execute is to operate the blades 236 and
237'each time the fiher strand E is delivered'by a
-_25 predetermined distance by the feedlng rollers 233 and
234. It is’ preferable that the length by which the

fiber strand F is cut is larger than the length of the



- delivery resistance is reduced. Also, the fibrous material conposed of the-
fiber strands with a snmaller dianeter is disposed adjacent to the filter;
therefore, it is possible to conceritrate the ink 10 toward the ink supply
passage, and at the same tine, prevent the ink fromleaking fromthe filter
or ink supply passage. Figure 9 depicts another .enbodiment of the present .

i nvention, to which the second technical -53- concept is applied when a
different type of negative pressure generating nenber is enployed. In
Figure 9, an al phanuneric reference 40a designates a piece of felt conposed:

of fiber strands with_a_relatively..l %F di ameter, and 40 b_designates 20 .
"a piece of fel AiggRpadedine Lipef §PFa 9§tﬂFPﬁramﬁF8nPPQV i 1er than that

of the felt 40 Thi s odi doe not give the fib str S.as mnuch
freedom as the (& ﬁﬁ&ﬁ?ﬁgg? gg@% FEY 8POFgraB§Fm?PﬁCe%§ﬁ gl%ﬁ?@& -
ST Tuch AR AP SRR R O L
o whereby the cut fiber strands F are caused to
5 '1ntersect w1th each other 1n a tangly manner so as to
prov1de sufflclent 1nk reta1n1ng capabllity. More
ispeC1f1ca11y, the f1ber strand F is cut to a 1ength of
10 cm. Further, when 1t_1s 1ntended to g1ve the fiber
strand density a gradient_Within the'container main
10 'bcdy 210 as will be.described later, the length by
which the-fiber strand is cut:may be changed_
corresponding to where the cut.fiberHStrand is
disposed within the'ccntainer main body 210. When the
_continuous fiber strand F is placed within the
15 container 211 without being cut, all that is necessary
. is to input the wanted 1ength L2 (for example, 1 m) of
a 51ngle cont1nuous fiber strand F 1n the controll1ng
means . 238. |
Figure 16 is an explanatory draw1ng for
20 describing the second embod;ment-of the manufacturing
steps for the ink container in accordance with the
present inventicn. The ccntainer main.body Zld in
this drawing comprises a container'zil and a 1lid 212
as the one in the afcrementioned_emhcdiment
"~ 25 .111ustrated in Figure 14 does. .
In this embodlment the flber strand F is

formed into a long belt of flbrous aggregate F1l, and



container is inproved; and that the internal space -36- fillable with
the ink is increased relative to the space filled with the fibrous-
material, while reducing the anount- of the unusabl e anobunt of the ink
mﬁthin.the ink container. Further, since the felt 40b 5 conposed of the
finer fiber strands is placed in contact with the fiber 8A, the diameter -of
the filter 8A can be rendered larger in thb2-enbodi ment than in the :
cartridge with the conventional structure. In the descriptions of the
precedi ng 10 enbodi nents, nothing has been nentioned about the ribs to be
provi ded within the ink cartrldge for introducing the atnospheric air or
for the like pu?b%%esthesﬁthrﬁﬁ§saﬁﬁyeﬁétﬁrB?iﬁegl teofekdadpintedele it is
essential that there is a%gro per 15 anpunt of contact at Igast bet ween the

filter of the i fRPEAPPRY padsagEoBnB*BMBIF: HIBER HEPERRLLY fusible

polyolefinic resin such as polypropylene is used as
the'material for the fiber strand F, the fiber_strand
5 F is-first aggregated, and.then, the surrace portion
of thus formedﬂfibrdus'aggregate is heated to weld'the
complex intersections of the fiber strand F, so that.
the fiber strand F is formed into a stable belt of
. fibrous aggregate F1. As for the'form of the fiber
ld strand aggregation w1th1n the aggregate Fl, it may be
such that one or several long strands of fiber .
randomly intersect at multiple points; that a large
number of short fiber'strands (seueral centimeters)
randomly intersect at multiple points; that a large
15. number of long fiber strands are bundled so as to
| extend in the longitudinal'direction of the aggregate
.Fl; or the like form. The Sectional configuration of
the belt of the aggregate F1l is optional:'for'example,
it may'be rectangular. in other words, it_may'be
20 'optionally selected depending on the configuration or
- the like of the container main body 210..

When such an aggregate Fl is. placed in the
container 211 it is first_folded 1nto.a hollow guide
member 241_as illustrated in Figure 16(a).. More

"25.-specifically, while the aggregate Fl is fed downward
of the drawing_by.a pair of feeding rollers 242 and

243, through the guiding hole 244a of a feeding guide



Figures 10(a) - 10(h) are sectional views depicting the sections of various
fiber strands that constitute the fibrous nenber 4 in the different 20
enbodi ments of the present invention. The sectional configuration of the
fiber strand may bhe in any of the configurations depicted in these
drawings. |In particular, however, in order to increase the volunme of the
void within the cartridge 25 filled with-©Bie fibrous material, the fiber
strands having a sectional configuration with ridges and valleys as shown

in Figures 10(f) - 10(h), and those . -37- having a hollow structure as
shown in Figure O(e) .and 10(g)., .are nore preferable. _Further, in the
cases of the fi%é%'spﬁéﬁﬁsgﬂéégﬂglﬂﬁg shey guide-megher 28dwi §&€ati ons

bundi cd. the vorBRRLBE BRAATAAY i FRGIBECOREST 1 SPBIOLERRIER Minmer as
the S an arrow mark C in the same drawing, so that the
aggregate,Fi'is féldéd. It is desirable that at the
5 moment of éadh fo1diﬁg,ian exte;naljférce is impartéd
on the fold-back borfion of the'agg:egate F1 by an
unillustrated au#iiiary ﬁeans, so.that the aggregate
F1 is reliably folded not the:guide ﬁember.241. As
for the auxiiiéry méans, a pre5sihg'mean§ or
10 COﬁpfeésed ai;_may be used t§ press'the aggregate F1
in the folding direction or downward.
' After the agg:égate F1 1on§ enbugh to fill up
“the container main body 210 is folded into the guide
meﬁbe: 241;'the.r611e:s 242 and.243 are stopped as
iS ‘shown in Figure 16(;), and ét the same time, a paif of
‘'blades 245 and 246 are mpved in the direction of arrow
.marks D1 and D2, respectively, to cut the aggregate'Fl
betweeh the two blades. Within.thé guide member'241,
a holding portion 241A is provided;fwhich is . |
20 Stfﬁcfu:ed.as_é portion.of the_gﬁide member 241, that.
is, é portibniwhere the internal_diameter of the'guide
:member 241.is.s1ightly'reduced, or as a prcjeétiqn
disposed on the ihferhal pefipheral surface of the .
guide member-241, so.as to hélp to éompréss the
25 aggregate_Fl-énd hold it. Instead, the holding
portion 241A may be feplaced With:a cap ciosing the

" downward opening'of-the guide member 241. .In any



negati ve pressure generating nenber is not reduced, which makes them
preferable. Figure 11 is a sectional view of another 10 exanple of .ink
cartridge, in which the fibrous menber enbodied in accordance with the
present invention is enployed as the negative pressure generating. nenber.
-The ink cartridge 1 of this enbodinent illustrated in Figure 9 conprises an
I nk supply 15 passage 8 where-it .is connebded to an ink jet recordi ng head
12, a negative pressure generating nmenber accomodating portion 53 for
accommodating the fibrous nenber 4 as the negative pressure generating

‘menber, and an ink storing portion 56 which is 20 disposed next to the
negative pressuf@S§entPati FeURERLLP LREoRABARLLAGYpEPt hehdsEhRith t he

ort 1 on 57 provPERECHREBRELbBLEBAROORE, GHLdS BENPRE PAR-oartridge, 25
I 5y pure 2 et erercReuTeL AL £ud83 BRARSR. ARashe BihshTheRL 0y 70 1
R : are:put together in alignment as shan iﬁ Figufe :
' 5-'16(ca, and-thep, the'aggregate'Fi ﬁithih thé-guide
. member 241 is_ﬁushed”down'ihto the cdntéiner'21i; with
 a pressing mépbér 247. Thereafter, tﬁe contaiﬁer 211
“and 1id 212 are joined as_they'were'ih the preceding
embodiment (Figurésils(e) and:16(f)). The placement
";6 of the ink into the container main body may be éither
 before or after joining the two components. |
Figuré 17 is éﬁ éxpiahatoryldraWing that
describes the steps of the third,embédiment of ink
¢oﬁtaine;_manufaCturing methbd in ééco;dance ﬁith the
15 presént invénfion."This_émﬁodiment is different from
~ the second embodiment in that the fibef strand F is
formed into a plate-shaped fibfous'aggregaﬁe F2. The
_configuratiqn of the plate of the fibrous aggregate F2
is dptiona;, and is selected to match fhe |
20 - configuratioﬁ_éf the COntainer main;body 210.
Thié aggregaté F2 is'stocked.ih the étockér
'_248 (Figure 17(a)). When placed:into the container
211, it is firét-pushed down into fhe guide member
241, being held_théré, as illustrated in Figure_17(b),
25 and then, is moved into the container 211 with a
pressing member 247. Thereafter, the container 211

~and 1id 212 are joined together in the same manner as



-38- portion 53 to be in comunication with the atnosphere; 59, a rib for

I nproving the strength of the ink storirng portion 56; 60, an opening

t hrough which the ink is filled into the ink container cartridge; and a 5
reference nuneral 61 designates a sealing menber for sealing the opening
60. The rib 54 is provided with a groove 54A for carrying out the
gas-liqui d exchange between the ink wi t hi n5Bhe ink storing portion and the
atnospheric air to be introduced into the negative 10 pressure generating
menber acconnndatlng portlon through the air vent 58. Wth the presence of

ocomodat | no poE BheretthbnbOfsRRtEs VR BhRRR 1 AES Rl TR The i
sor g 15 Dorhg8 B LSS IR ke Eioh il KRR ot
-begins to allovwfPRer before or after joining the two components.
| Figure 18 is an explanatory draw1ng that
5. descrlbes the steps of the fourth embodlment of the
ink contalner manufactur1ng method 1n accordance w1th'
the present 1nventlon. In this embodiment, the f1ber
strand F'ie_placed in a_ponch 251Iin_advance, and
then, the pouch 251 filled with the fiber strand F is
10 | placed in the contalner 211, The pouch 251 which is
1n the form of net or is prov1ded with numerous pores,
allows the ink to permeate through it. " As for the
material'of_the pouch 251;:the same material as those
for the'fiher strand f and container main_body 210 may
15  be used. 'For example, when the pouch'ZSi is composed
.of_thermally.fusihle resin; it can be sealed using the-
thermal welding. As for the arrangement of the fiber
“strand F in the pouch 251, it may be such thatione or -
‘several iong strands of fiber_randomly intersect with
20 each other at multiple points; that a large number of
short strands of fiber (eeveral centimeters long)
intersect with.each other at multipie.points;ja'large
'.number of long strands of fiber are bundled together,
or the like arrangement.
25 The pouch 251 containing the fiber.strand F
is stocked in the stocker 252 in'advance (Fignre

18(a)), and when it is necessary to be placed in the



ink in the ink storing portLonl56 to be supplied to the portion 53 side

t hrough the connecting portion 57. 20 _ Figure 12 is a perspective
view of an ink jet recording apparatus as a printer usable with the ink
.cartridge illustrated in Figure 10. In Figure 12, a reference nuneral 101

designates a pri-nter; 102, a control panel prOV|ded in 25 the frontal
portion of the top surface of- the housi ng-86-the printer 101; 103, a sheet
f eeder cassette to be installed through the frontal opening of the -39-
af orementi oned housing; 104, a sheet: of paper (recording nediun) fed out of
t he sheet feeder. cassette_103; and a reference nuneral 105 designates a
tray for hoId|nS°Pﬁé1§ﬁ€e?§10f1§ab§rPH§§GﬁaPBHH £0 Pgr dugRPEHe L gﬁ@et

Ges grated by ather ePBrBLnAE.aLY THegure S8(BIN cBEnbhy s hite” " ThE
. container 211 ielhorizontally'moved_to_shift
sequentially the landing point of the pouch 251 in the
5,ICOntainer lehheo that the dropped'pouches 251 are
substantially evenlyldistribnted in-the container_le.
Further, the‘Container 211 may be vibrated in the
'.horizontal and/or vertical direction'to'packlmore h
tightly the -p_ouch.es_2.5ll_._ It is also possible to
1ol vibrate and/or mone the stocker 252'in order to drop.
| 'evenly the pouches-251 into-the-container 211.
-TheinnmberIOf the'pouChes 251 to be'dropped
~into a single container 211 is determined in.advance
on the basisfof the sizes of the container 211 and
.'15 pouch 251, packing densityhof-the tiber_strand_F_in
the pouch 251, or the like factor. After an
approoriate.number of the pouches'251.are dropped'into
.the conta1ner 211 the conta1ner 211 and 1id 212 are
301ned 1n the same manner as they were in the
'20 precedlng embodlments (Flgures 18(c) and 18(d)). The
ink is placed in the container 211 either'before or “
after joining the two components.
Flgure 19 is an explanatory drawing that
descrlbes the steps of the fifth embodlment of the ink
25 'contalner manufacturing method in accordance w1th the
present 1nvent10n. This embodlment is different from

the_aforementloned.second embodiment in that the fiber



havi ng an L-shaped sectional configuration. This main assenbly cover 106
covers an opening 107 provided in 10 the right front portion of the
housing, and'is rotatively attached to the inward facing surfaces of the .
openi ng 107 using hinges 108.. Wthin the housing, a carriage 110 supported
with guides or.the like (unillustrated) is disposed. The carriage 110 is 15
reciprocative in the. direction of the w digy-of the sheet passed through the
sheet conveying-path, that is, in the direction parallel to the : :
| ongi t.udi nal direction of the aforenmentionéd guides or the |ike. The
carriage 110 of this enbodi nent generally 20 conprises. a stage 110a
suppl i ed hori z@&hrand, Riish pliaceguiide dher comd aiines; 2411 eyichiomd being
(unillustrated), which is forned in this stage 110a adjacent to the guides
‘and in which tHdnstk figeddad the @i memperakdl-dgfugtheye iroghig -
accomodati-ng the ink cartridges 1Y, 25 1M 1C and 1Bk mounted on the -
stage 110a Iocﬁ"&’d’qn.lﬂlantcntth@f %‘Wit?“b[?&’ﬁtﬁ&,n & the guidejgembargddlitoc

_'f or pr.eventi ng itshefi(i:%récf iig!q:%s t'ﬂ[)eurc]}o% aiirﬁérhizsllgetrﬁ%%r%a}soqma) and
5 19(b)), and thén, ﬁhe_fiber strénd F is pushed.'
downward_intb the confaiher 211, with a pressing
member 247, as shown in Figure 19(c)). Arcund the
bottom edge of the éreésing member'247, a projection
247A is provided, which.projgcts dowhward and pressed
10 harder the pOrtioh of the'fiber strand.F facihg the
| prdjectioh 247A, preventing theiebf”the fibér strand F
from being pinched betWeen the joining surféces,of the
container 211 and 1id 212, as shown in Figure 19(d).
After'the fibér strand F is moved info the cohtainer
15 211, the cOnfainer 211 énd 1id 212 are joined as they
were in the precedihg embodimenté. The ink may.be_'
placed either before or aftér jbiniﬁg the two-
components.
.-Aé fqr fhe érrangémént bf the fiber sfrahd F
20 in the gﬁidé ﬁémber.241,'that is, £he.arrangement in
-which the fiber_strand F is subéeQuently placed in the
container ﬁéin body 210, it may be sﬁch that one or
several long strands of fiber randoml}Iintersecf.at.
multiple-poihté; that a large number of short fiber
25 strands (sevérai’tentimeters long) fandomlf intersect
: at'muitiple_pointsf.that:a large number of long fiber

strands are_bundied so as to extend in the



-40- fromdropping out. The aforenentioned stage I1Ca is slidably
supported, at the rear portion, with the aforenmentioned guides, and its
front end portion is 5 .resting on an unillustrated guide plate.. This
gui de plate may double as a sheet pressing nenber for preventing the sheet
conveyed t hrough the aforenentioned sheet: -conveying path fromlifting up,
or as a menber capabl e of functioning to 6B+ the 10 stage fromthe guides’
in response to the thickness of the sheet, in the manner of a cantilever.
As.for the openlng of the stage 110a, an |nk jet head (unillustrated) is
mounted thereon, with its ink ejecting arifices facing downward, 15

The cartridge g&PHSétTQGBaFSdeSGFa@B fft khg TAPZQYS megEe@atendiligotn the
front-rear d|re$L acconnndaﬁlng four. ink cartridges 1Y, 1Nl 1C and
1Bk al | togethef® §|§5rampeﬂeg engagenent not ch, .

It 1s not_mandatory that the guide member 241
is provided with the holding portion 241. For
‘5 example, the fiber strand F may be guided down into
the container'211 after the.bottom portion_of the
" guide member 241 is fitted into the container 211 as
111ustrated in Figure 19(b). In this case, the
1nternal space of the gu1de member 241 serves as the
10 ._gu1d1ng path for the flber strand F. |
| Flgure 20 is an explanatory drawing that
: describes_the steps of the sixth embodiment of the inkm
cOntainer manufacturing method in accordance with the |
' present invention. Also in this embodiment, the - |
15 pouches 251 are used as they mere in the fourth
embodiment illustrated in Figure 18, except that there
are'two'types of pouches in this embodiment: those
containing the-fiber strand FA with'a smaller diameter
and those containing the fiber_strand FB containing
20 the fiber strand mith a larger diameter. After the
pouches 251 are dropped into the contalner 211, the’
lid 212 is JOlned with the contalner 211 as it was. in
the. fourth embodlment whereln the pouch-251
contalnlng the smaller dlameter f1ber strand FA is
25 dlsposed SO as to face the 1nk supply port 211A Such
an arrangement 1s reallzed in the follow1ng manner;

after a pouch 251 contalnlng the smaller diameter



which is located in each of the outward facing lateral 20 surfaces and is
engaged with the engagenment claw of the cartridge holder 110c. At the front
end portion of the stage 110a, the cartridge holder 110c is rotatively '
attached with the hinge 116. The distance fromthe front surface of 25

the garage 110b to the hinge 116 is determ ned in consideration of the

di stance the cartridges 1Y, 1M 1C and 1Bk59roject fromthe front end of

t he garage -41- 110b when they are placed within the garage 110b, and

the |li ke neasurenent. The cartridge holder 110c is in the formof a

wth aparr of EEREERE fhuts dlReSart on rup ot THeBrel Aeator  espondent
e e LR L, EPARE a0 LA bl r S CesFaLaeag” P noe
 the larger diameter fiber strand FB are depo#ifed -
(Figure 20(b)), and then, the 1id 212 is joined
s (Figure 20(c)). |
The ink retaiﬁing“capability (generafion of
apparent negative preésure) of the fibei Stfénd'F,.
"ﬁhich is given by the capillary phenomenon, is
proportional-fq the size of the ggp betwéen the _.
10' adjacent portions of theffiber'strand F; in the-case
" of the smaller diameter_fibef strand FA; the ga§
between the adjacent portions of the fiber strand F is
small;;which-makes the ink retaining capability:
stronger, whereas, in thé case of,therlarger'diameter'
15 fiber3strand FB; the gap is.larger, which makes the
'ink-retaining capability wéakefQ Sﬁch;ihk retaining’
cépéhility_vaties depending on not only thé external
diaﬁeter of the fiber strand, but also, the sectional
configuratibn thereof; therefore, the combination of ..
20 .the'fiber strands FA and FB may be réplaqéd with-a
COmpination of fiber strands different.in'the
sectional configuratibn. |
| When the fibér density in the containef méin
body 210 is iﬁé:éased toward thé'ipkséupély port 211A,
25 it is.easier'fof the ink within the container main |
body 210 fo.collect.toward the ink supply port 211A,

 which reduces the amount of the ink left unused.



portlon of the cartridge holder 110c. The plate 10 portion of the -
cartridge holder 110c is provided with an acconmodati ng. hol e 120, which
accommpdat es the tab portions of the cartridges 1Y, 1M 1C and 1Bk. This
accommodating hole 120 has a size and a shape that match the tabs, and is
positioned to correspond with 15 the tab positions. As is evident fromthe
descriptions given above, according to the6®esent invention, when the
fibrous material is enployed as the negative pressure generating menber in
‘the ink cartridge, the narrow ng 20 of ‘the gap between the adjacent fiber
strands can be prevented while the ink |s f|IIed into the cartrjdge may

result in the i FSEPEE . eibe W%&W&"y iRk Predecting dmward £ Tafhi ch

occur as the 1 edyced. g shanss, betvesn ! e od %%%“ztﬁz'c%a%e%szyg&%%m

narrow ng can be;RLeveRteia #aS un%@ea’é‘in‘bo%@t@l%r e @n%lft?/ the .
- . thereof.

.5 B _ What is imbortént'in.this case is for the
pouch 251 filled with the smaller diameter fiber
strand FA to be disposed to face the ink supply pbrt
ZliA; When'it is placed in the container 211 at the
same time as the other pouches,.or,wheh the structﬁre

10 ~ of the container 211 is such that when the pouch 251
is'pla¢éd in fhé_confainér 211, the ink‘supply'port'
211A cémes to be situated at the top, it'may'be_placéd'
'éfter*the'other pouches 251 are dépositéd.. Futther,.
if is also acceptab1e to preparé three or more fypes

15 of pouéhes}'each contaihing a fiber strand F of a
different diamefer, which are placed in the container
210, sequentiai1y o:'at_the same time, in such a
mahner as to increase the fiber strand density toward'
'the_ink supply port ZilA in the container main body.

20 _Figure'ZI is an explanatbry_drawing that
deScribes.the'steps_of the seventh embodiment of the

: ink containeriﬁanufacturing method in aécordance'with
‘the présenf invention. In.this_embbdiment, a fiber
strand FB, which is equivalent to the fiber strand FB

25 in the sixth embodiment described above, is placed in
:the contaiher’Zli without being packed in the pouch

251. As for the placing method of the fiber strand



-42- change of the specific ink properties due to the frber strand

di aneter, can be provided. It is also possible to provide an ink contalner
in which the dianeter of the fiber strand 5 wthin the container is
preferably regulated, and the flow resistance of the filter itself that
creates the dynam-c resistance to the ink novenent can be eased. Next, a

manuf act uri ng method for the ink containe6lwi || be described. 10 .
First, the first enbodinent of the ink container manufacturing nethod in
accordance with the present invention will -be described with. reference to

Fi gures 14 and_15. ure 14_is-a sectional view of a finished:

cont ai ner, and Prgﬁpé %Bed§§E}PBEQ Pﬁet?g tizsts o FALAy §P€B§1ﬂ8Ptthe i nk
by ol iy cOATPReFuBLEYEAS o ErRaRers Tl g Tiehn g13teRERE, SuReoer
Capab' e of ret %f”'ffige&h%t&%dgr ﬁa%o%a 'i%@ed” ‘a@et%%”tf%@i‘:r s@} 2B
FB, in the container 211 'so that the fiber dens1ty is
5: increased toward the ink supply port 211A; Also, the
fiber strand FB may be placed in the container 211
without being packed in the pouch 251, lus1ng the same
method-as,the aforementioned_first or fifth
'embcdimeht;.in this~case,-it may be placed_in such a
10'- manher that the fiber strands FA.and FB are aggregated
into the fcrm matchihg the internal'configuration of
the ccntaiher.ZII, ahd the fibrous:aggregate thus
formed is placed.in'the container 211 wherein the
aggregate can be stab111zed by means of welding the
15 fiber portlons at multlple points at wh1ch the flber
portions exposed at the surface intersect with each
other.
'_ Figure 22 is.a'secticnal view of an ink
container-that describes the eighth'embodiment of the
- 20 ink contalner manufacturlng method in accordance with
| the present 1nvent10n. In this embodiment, the
fibrous aggregate is forﬁed'in such a manner that the
aggregate of the larger dlameter flber strand is
enclosed within the aggregate of the smaller dlameter
:25 fiber strand FB, and then, the fibrous aggregate thus
formed is placed in the container 211. This fibrous

~_aggregate can be also stabilized by means of welding



20 body 210. The container main body 210 is provided with an ink supply
port 211A and an air vent 212A. Fromthe ink supply port 211A, a.
cone-shaped projection 211B projects into the container main-body 210, and
the inward tip of the cone-shaped projection 25 211Bis provided with a
filter "213. 'The ink container of this enbodinent is usable as an ink
cartridge to be replaceably nounted on, f«82-exanple, the recording -43-
“head 'of an.ink jet recording apparatus. - Such an ink. container is '
manuf actured t hrough the steps illustrated in Figures 15(a), 15(b),  15(c)
and 15(d). 5 . To begin with, a long continuous strand of fiber F
‘produced cont i ihudiibey strangd ROrtionm @RPE{H Ahtthe Burface|afed into

the container.-211 as shown in thlre_15(%;._The.fiber_producin . appar at us
20 produces a the aggregate at .tiple points at which the fiber

strand poftions_ihterSect each other. As for the
placing method for the,aggregaté} the'méthod employed
5 in the fifth embodiment (Figure 19), for example, may
be employed. In_thé ink container of this embodimenf,
the appaient negative pressure,is primarily geﬂerated.
be the smaller diameter fibé: strand FA disposed aioﬁg
the ihternal wall surface of the container main body
10 .210,“whereaé the 1argef diameter fiber_strand FB'_
positioned within the-smailer diaméter fiber Strand FA
generates a Smaile:_émount of thé apparent.negative
'preSSure, which results in weaker ink rétainiﬁg
capability, but reduces the ratio of the ink left
15 _unuséd. .

-Figufe 23 is an explanatdrf drawing that
describes the steps of the ninth embodiment of the ink
container manufaéturing method in accordance with fhe
present invention. In this.embodiment,.the pducheé

20 251,'in whiqh the fiber strand F is packed in the same
~ manner as the fourth embodiment illustrated in Figure
18, are deposited in the container 211'while the
confainer 211_is continuously or,ihfgrmittently moved
in'thé directibn 6f an arrow mark G by a conveyer belt
25 ~ 270. Then, the 1id 212 is joinéd'wifhlfhe container
211. 'Therefofe( a number of stbckérs_252 are arranged

in the direction of the path of the container 211,



10 continuous strand of, for exanple, polyolefinic polypropylene fiber,
wherein the continuous strands of pol ypropylene fiber F is produced by
‘means of extruding the nelted fiber material within a furnace 221 froma
'spinning nozzle 222. ‘15 : The continuous fiber strand F extruded
fromthis fiber producing apparatus is tenporarily rested between rollers
231 and 232, and.then, is sent out into th&3guide hole 35A of a feeding .
guide 35 by a pair. of feeding roIIers 233 and 234, so as to be 20 . :
i ntroduced into.the container.-211. - Wile the flber strand-F is i-ntroduced
into the contain

‘ner 211, .the conta IS 1 rocate e hori zontal
di rect i on (di__revﬁesﬁlsf the BPRGH hﬁﬁklﬁ) chhgei EOFB.arRg of hBS,norL "
(201 procated, |k BEulbestionsts oAl RE] TRl e FY
container: 211. 'bréB&%EQmQEeBORSGaQQBE bg%hlﬁ the contalner 211.
_ Flgure 24 is an explanatory draw1ng that
5 describes the steps of the tenth embodiment of thedink
container_manufacturing method in'accordance with the
present inVention; In this embodiment, a pouch 251
.contalnlng the smaller diameter fiber strand FA and a
-pouch 251 container the larger diameter fiber,strand
10 FB are_dropped'into the container 211 placed on a
'conveyer'belt_270, from stockers'252-1 and.252-2,.
respectively, in_the same manner.as.the sixth
embodimentlillustrated in Figure 20,-and then, the 1id
212 is joined with the container 211, The pouch 251
15 containing the smaller diameter fiber strand FA is
dropped into the container 211 S0 as to face an |
_unillustrated-ink_supply.port,
As.described above,-in the'case of the ink
container manufacturlng method in accordance with the
20 present 1nvent1on, the fiber strand is 1ed 1nto the
COntainer main body as 1t_1s contlnuously producedr
therefore,,the fiber strand and ink container can be -
,manufactured through a continuous operation, which
makes it possible to elimlnate the storage_facility
-_25" for the fiber'strands, or'the like..
Further,'in this ink container manufacturing

method; the continuous fiber’strand is-led-into the



-44- nunber of continuous fiber strands F produced sinultaneously by the
fi ber produci ng apparatus 220 nmay .be introduced into a single container
211, and also, that a nunber of such fiber strands may be 5 introduced.
after being twisted together. After the fiber strand F is accunulated in
the container 211 by a predeternined |l ength, the feeding rollers 233 and
234 are stopped, and a pair of bl ades 236-8d4d 237 are noved in the
directions of 10 arrow marks Bl and B2, respectively, to cut the fiber
strand F by pinching it between them (Figure 15(b)). Meanwhile, ‘the fiber
strand. F being extruded fromthe fiber producing apparatus 220 is rested
bet ween t he rol FepsazperapainsbodyTREteFobpings tepporasidy reE&rPAI5  strand
F can be adj usted béﬁneans of cOntroIIing the rotation qof the rollers 231

and 232. Next, therpfareiothe ipksegntaider| Gapr BeeBappipr§uredis(c), onto
the container 211.in Ec Z}he nger tranth has been .ac unH!a%egh and
then. the 20 cBRERPREr 8Ye=2RRtIRG $0e APRLioPRES, PACUCREAAE AE the
| fiber strand. o ' - : o
5 . . Further; when'thedink'éohtainer is.
_manufacthred tﬁroﬁgh_sﬁch a proceduré_that thé'fiber
straﬁd is formed'into a”belf bf'fibroué aggfegate,.and
.theh, this belt of fibrous aggregate is folded into
the containéf'main bédy,'the fiber strand is.prevented
10 from scatteripg: therefore, it can be reliably placed.
iﬁ.the container. B |
In addition, whén the ink container is-
manuféCture'through such a'prdcedure.that the
aggregate of fiber strand is produced in advance, and
15- _theh, a.predetermined nuﬁber of these aggregafe pieces
| are placed iﬁ thé éontainer main body, not dhly éan
the fiber strand be reliably placed in the containgr
main body whilefpreéenting.it from_being'scattered,.
' but_also,:the'ﬁumber of.the aggregafe pieces to be
20 placed in thé_bontainer main body.éah‘be changed,
| depending.onﬁthe type of the ink cbntainer; theréfo:e,
this method is'a§p1icab1e to varioué ink containeré..
| ) Whén'the”ink container is manufactured
through anothér procédure in which:the fiber strand is
25 packed in g.pouch, and then, this pouch containing the
fiber strand is piacéd in_the'coﬁtainer main'body, the

fiber strand can be reliably placed in the container



Figure 15(d), to formthe container main body 210, using ultrasonic waves
or the like. It should be noted here the the accunul ated fiber strand F
bul gi ng above the container 211 is preferred to be pressed 25 down into the
container 211 with a pressing nenber, conpressed air, or the |ike. Wen
both the container 211 and Iid 212 are - -45- forned of thermally fusible
resin, they can be easily joined by thermab5wel ding. Further, when the
container 211 and 212 are fornmed of the-sane thermally fusible resin (for
exanpl e, polypropylene) as the 5 fiber strand F, the joint can be properly
sealed even if the fiber strand F is pinched between the joining surfaces, -
since the joini Wo* L8 PREBENEIRT HRe ?§tﬁEFHSd°fo§B?h§+bﬂ§tﬁtfﬁ%dﬁinc?gd'
fiber strand. in additi after.the ink container is_used, in other

words, after the ink in @ﬁ%niﬁéecbﬂ afRBaiRer is manufactured

through such a procedure that the fiber strand is led

into the cqntainer:main body through the guiding path
5‘ of the guide membef} the_fiber strand can be smoothly
and reliably:placed in'the_containér while preventing'r
' if_from being SQéttered; | |
| Wheﬁ the ink container is manufacturgd.
through anothér procedure in which;the fiber strahd'is
10 placed in the container main body aftér the fiber
strand is oncé held in_thé guide member to regulate
thé%agg¥egating fofm of the fiber strand} the”fibe; -
strahﬁ can be reliably and smoothiy.pléced in the
containef.: |
15 “ Wheh the polyolefinic matefiél is used as the
mate;ial'fqr fhe fiber strand, it is possible to giée
- | the ink contéinet compatibility with various types of
ink, fdr.example, alkaline ink, and also, to stabilize
‘the Structure of the fiber strand aggregate usinglthe
20 thermally'fusiblé properfies of the_méterial. _
| Further; when two or more types of fiber
~ strands différéﬁt in external diameter or sectional
configuration are employed as the fiber.stfands to be
'_placed'in thé dbntainer main body, the ink retaining.
25 - capability of the fiber strand can be.established'-to
_be-optimai for their position within the ink container

main body.



conpl etely consuned, there is no need for separating the fiber strand F as
the ink retaining nenber fromthe container main body 210, and they can be
processed together (for exanple, nelted together ‘at a 15 tenperature
hi gher than the boiling point of the stored ink) to be recycled: The ink
may be stored in the container 211 either before or after joining the
contai ner 211 and lid 212, wherein the inkéis absorbed into and retained 20
bet ween the gaps created between the "adj acent portions of the fiber strand
F due to the capillary force generated there. ' For exanpl e, the ink may be
stored into the container main body 2101th[ough_the i nk supply port 211A
.(Figure 14) or an unillu¥heat thei Ark2sontaiveri ng penufatturfﬁge contﬁlngr
mai n body 210 is.conpleted by joining the container 211 and lid 212. It is
al so acceptabletP6°gBBr§uFﬁeaiREQFEFHth§hat the ink is placed in the
o '~ container main body before the fiber strand is placed
therein, a certain degree of flexibility is afforded
5 in:the ink éontainer manufacturing'process, wherein.
" the ink can be pfevented from beihg denatured, by
means of increasing the amount of the solvent in the
ink by the amount equivalent to the amount of the
solvent that evaporates whén the fiber strand is
‘10 placed iﬁ.the'¢ont51ner. |
Further, when thg-fiber'strand is placed in
the container aftér.thé ink solvent is.placed in the
container main bddy, it is possible to improve, in the
ink solvent, the arréngément in which the fiber strand
15-"is_placed in the container, and also, to improve'the
wettability of thé fiber strand surface to the ink.
‘While the invention has been described with
reference to the structures-disclosed herein, it is
not confined to the details set forth and this
20 application is intendéd to cover such modifiéations or
chaﬁges as may come.within the purposes of the

improvements or the scope of the fbllowing'claims.

25



contai ner 211 during the operation for guiding the flber strand F |nto t he
contai ner 211, before the beginning of the operation, |nned|ately after
the end of the operation. :
stored before joining the container 211 and lid 212, is -
kept seal ed as needed.- Wen the fiber strand F is pl mmmﬂ ( a| ner
211 after the ink is stored, it nust be 1@,_taken |nt hat

the solvent of the ink night evapor ate due to t he heat possessed by the
fiber strand F; therefore, it i's preferable to increase in advance the
armount of the solvent i'n the ink by the anpbunt estinmated to evaporate while ’
the ink is stoggdrl3s icha@meEdBe 1gont ai ner 211. For exanple, when it is
estimated that 20 % of the solvent of the ink is evaporated by thé heat of
the fiber strand F, all that is hecessary is to reduce the ink density by
means of increasing in advance the amount of the ink solvent by 20 .the

correspondent anoudt.. An n@kabsotaooegtéDEeCD@tQu@nagth@klﬁh be t he

foll owi ng manner: the ink
supplied to an ink jet head, compriSing.

.5 E fibrous material'
_ an ink discharge port for discharging the ink
‘to the ink jet head; | o
a portion for containing said fibrons _ \_
. material atlleast adjacent said ink discharge portf
10 . wherein said fibrous material is deformed
I;within'a degree of elasticity; forming a plurality of
-intersections in different directions, and contained

in-said containing portion.

s
2. A container according to Claim_i, wherein
said fiber_materil has a diameter larger than_a
diameter of a filter'provided adjacent said
discharging port in said ink container or in said ink |

20 Jet head.

‘3. A container according-to Claim 1, wherein
said fibrons material comorises a first fibrous
25 material contained'in a first containing portion_and a
-second fibrous material contained in a second

containing portion said second fiber material has a



solvent is stored in advance in the container 211; next, the fiber- strand F
Is placed; and finally, the ink solute is stored with cr—wthout the-

solvent.so as 25: for the resultant ink to have the opt '
this case, not only the fiber strand F'is cooled by theemﬂl WE“ E,[m Hll‘zd N
i n advance in the container -47- 211, being stabiliz

solvent in terns-of positional arrangenemsginn al so, the surface of the
fiber strand F becones nore wettable, or nore. conpatible, with the ink. 5
The ink_ contai ner conpl et ed t hrough the steps of placing the fiber strand F
and the ink in the container main body 210 as descri bed above is used as
the ink cartri djemetterldrger rhad & didmerteaxaifplthe dingtk fidirauwsor di ng

apparatus, with its ink supply 10 port 211A (Figure 14) being connected to'
t he recordlng megerial. -

5 4. A container according to Claim 1, wherein
most of portions of said fibrous meterial contected to
an inner wall of -said ink container are curved

portions.

10
' 5. An ink-container for containing ink to be
supplied_to_an ink jef heéd, comprising:
fibrous ﬁéterial; |
an ink d1scharge port for dlscharglng the ink
15 to the ink jet head; |
a portion for containing said fibrous
material at least edjacehf said ink.discharge port;
wherein said fibrous material and a wall of

said ink container is same condition materials.

20
6. - A container according tO'CIaim 5, wherein the
materlals of said wall and sald flbrous material are
olefin resin materlal

- 25

7. A container according to Claim 5, wherein at



During usage, that is, during the recording operation in which ink is
ejected fromthe ink ejecting orifices of the recordin : | 15
retained by the fiber strand F is supplied to the recor g t hr ough
the ink supply port 211A; within the container main bodﬂmm@mﬂ ”h :
del'ivered to the ink supply port 211A by the apparent ne "

generated by the fiber strand F. 20 Wen-gde recording operation is not
going on, the ink is prevented fromleaking by the ink retaining capability
of the flber strand F. Since the fiber strand -F.is a continuous. |ong
strand, the anount of waste particles or chips, which 25 are'liable to be
generated at tHeast ocne fatcthe materidls of rsaid Fvaldaraisk said ni zed;

therefore, the filter 213 (Figure 14) is prevented from being clogged
-48- with such fidinous matﬂﬁﬁ&kﬂlﬂwﬁQEﬁlﬁeﬁamﬁtﬁﬁﬁﬁb of the

5 8. A container according to Claim 7, wherein_a
temperéture of remelting is not less-than a boiling

point of solvent of the'ink.

10 _ 9. _'An_ink:container comprising:
| | fibrous material;
. ‘an ink discharge port for diécharging the ink
to the ink jet head;.
-a portion for containing said.fibrous'
'15- material at Ieasf adjacent said ink discharge port;
| whe;ein said fibrous.maté:ial is deformed
: Qithih.a degree of elasticity, formiﬁg a plﬁrality of
intersections in differént directions, and confained
in said conta1n1ng portlon, and ﬁherein said fibrous
20 . material is of olefin resin mater1a1 and said

container contalns_the ink whlch contains pigmeﬁts.

10;- An ink cbnfainer for'containing'ink to be
25'”supp11ed to an ink jet head, comprlslng.
' unwoven or felt-like f1brous materlal-

an ink discharge port for discharging the ink



filter 213, which his liable to occur when the fiber strands F having been
cut relatively short are enpl oyed, can be avoided. 5 As for the
material suitable for form ng both-the container main body 216 and—fiber
strand F, it is preferable to use the organic or netall

consi deration of ease of the initial formation-thereof (an m"’ﬂ"“ﬂllm
wherein fromthe 10 standpoint of handllng _the organi c mateer ital »i'Ss
preferable. Wien recyclability is taken into consideration, the _

t hernopl astic resins, which can be easily recycled without going through
the processing steps such as cracking or refining, are far nore 15
preferable. Futbhehe whknjes heplasis is placed on the stability of the
material (conpatibility with the ink for ink jet recording during an
extended storage period)a pbetipncfpescostedolingsspdfdyé&ihybuese or

pol ypropyl ene are particularly preferable. 20 It has been

al ready stated mpieriplorder for the.fiber strand F conposed of a materi al

selected frontannng the af-orenenti oned .choi ces of material .to
, . wherein sa1d flber material has a diameter

5 -larger than a dlameter of a filter prov1ded adJacent
said discharging port in said ink container or in said

ink jet head.

10 | 11. An 1nk contalner for contalnlng ink to be
_supp11ed to an 1nk Jet head comprising:
flrst fibrous materlal coﬁprisiﬁg unwoven of
felt-like flbrous materlal'
a f1rst portlon for contalnlng said flrst
15 fibrous materlal;
a secdnd portion for containing said second
fiber material; |
wherein said second fiber.material has a
'diameter 1ar§er than a diameter of the first fibrous

20 material.

12. An ink-jet apparatus comprising:
| an ink'container containing fibrous material
25 at least adJacent 1nk dlscharglng portion;
an 1nk jet head for rece1v1ng ink through

said ink discharging portion from sald ;nk_contalner;



function properly as a preferable ink retaining nenber during ink jet
the fiber strand F is 25 preferred to intersec

itself at multiple points wthin the container main body ﬂ
when the fiber strand F is placed in the -49- cont ai ne , E, E"”

recor di ng,

an orderly manner

cont ai ner

li ke being parallelly bundled, the void wthin

mai n body 210 is reduce; in 0the?1mnrds .the space fillable math

the ink is reduced. _
body 210 relative to the internal vol une thereof is reduced.. As for the
configuration of the fiber strand F, any configuration is

sectional
accept abl e.

However ,

As a result, 5 -the ink capaC|ty of the container main

i n wherein (ﬁaxﬂ:r%xatsleous]ena/mm ofs tdefommed 10 within

the cartridge filled with the fiber strand F, the fiber strand F with the -

t he

10

15

20

25

secti onal - conf WD oh dRgAeR) Ahelaskieel bnd fRrming %tP]tlhTéabth ery, or

1ntersect1ons in d1fferent dlrectlons, and contalned

in said contalnlng portlon.

13.

'An ink jet apparatus comprising:

an ink container containing fibrous material

- at'leaSt adjacent ink'discharging portion;

an. ink jet'head*for receiving ink through

said ink-disbharging portion from said ink container;

‘wherein said fibrous material and a wall of

'said ink container is same condition materials.

14.

An ink jet apparatus comprising:

an ink container containing fibrous material

_at least adjacent ink discharging portidn;

an ink jet head for receiving ink through

said ink discharging portion from said ink'cbntainer;

‘wherein said fibrous material is deformed

within a degree 6f_elasti¢ity; forming a plurality of

intersections in different directions, and COntained

in said containing portion, and wherein said fibrous .

material is of olefin resin material, and said

container contains the ink which contains pigments:



hol I ow one, is preferable. It is not possible to specify generally the 15
di aneter and anount of the fiber strand F to be filled in the container

mai n body 210 since they vary depending on the: internal—¥eLune_and________;
configuration of the container main body 210. However eration of

the fact that the generation of the 20 negative pressuraﬂ Em wﬂu ﬂm
t he gap between the adjacent portlons of e fiber stran l

t hat when the gap is excessively large, the negative pressure |s reduce
allowing the ink to | eak out of the container main body 210, and
contrarily, when it 25 is excessively small, the negative pressure is
i ncreased too highsto ahhowhkhgeknbpb@rh&usummmmedsﬁmgnlthe cont ai ner main
body 210 to the recording -50- head. Thus the dianmeter of the fiber
strand F is preferred t@nbenknc@ntauyenﬂbd@Qanlng ##PHQMﬁematerlal
at least adjacent ink d1scharg1ng portlon,
| an ink jet head for rece1v1ng ink through
5  said 1nk d1scharg1ng portlon from saiad 1nk contalner'
wherein sa1d flber mater1a1 has a diameter
larger than a_diameter of a filter prqvided adjacent
said diSchafging pqrf in said ink cbntaiher er in said
inkjjet-head..
10

16. | Ah ink jef apparatus comprising:
an ink container containing.fibroﬁs material
at least“adjacent’ink dischgrging poftion( said'ink
15 cohteiner havihg'first fibrous'materiai comprising.
unwoven of felt- 11ke fibrous material, a first portion
for contalnlng sa1d first fibrous mater1al a second
.portlon for contalnlng said second.flber material;
an ink”jet'head for receiving ink from said
20 ink contaiher::_ |
_ wherein'eaid second'fiber meterial has a
diameter iargef_thah a diameter of the first fibrous

material.

25
17. A'manufacturing method for a ink container

COntaining_a'fibrous'material for retaining ink,



preferably, 10 pm- 0.5 pm though such preference depends on the internal
vol ume of the container nain 5 body 210 and/ or t he amount of the fiber
strand F to be filled thereinto. In order to prevent the fiber strand F
fromshifting within the contai.ner main body 210, it i

_ _ s—preferableto-press
the fiber strand F at least in one 10 - direction by the |j Jke.
Furt her, when a |l arge gap is generated betygen the adj ac{aunmﬂ@ﬁ!ﬂﬁﬂuﬂ‘]ﬁhe
fiber strand F, at the location where the fiber strand F _
supply port 211A, it is possible for the ink supply fromthe container main:
15 body 210 to the recording head to be.interrupted; therefore, it is nore
preferabl e thatcomperisieg: strand F is pressed toward the ink supply port.
211A. Further, the fiber strand F may be cut to a predeterm ned length with
the bl ades 236 and 237 \@#¥9eiding tqanaindpody rafhosFH Q sinkteerta@erht o t he
cont ai ner.-211 as shown in Fi-gure 15(a). In this case, the only control a
control I i hg mea@®d 238 of the bl ades 236 and 237 has to execute is to

operate the blad¢3'2$6 %%%ducing fibrous materiél and continuously

5 filling it into said main body while producing the

fibrous material.

18, . A method according to Claim 17, wherein said
.10 fibrous material are temporarily stored in a storing
portion and then supplied out to be filled into the

main body of the ink container.

15 19. A manufacturing method for a ink container
coﬁtaining_a fibr@us'ﬁétérial for fetaining ink,
comprisiﬁg: | |

-providing a_main body'of said ink container;
and | |

20 . prodﬁcing a-straﬁd of fihfous material; and

filiing the strand into.said main.body while

folding the strand.

- 25 20. A manufactufing-method for_é ink container -
containing a fibrous material for'retaining ink,

comprising:



237 each time the fiber strand F is delivered by a 25 predeterm ned

di stance by the feeding rollers 233 and 234. It is preferable that the

| ength by which the fiber strand F is cut is |arger thanunm”"ﬂ rm Ir
-51- diagonal line L1 of the container main body 210 (Fi mll IHI
such an arrangenment, the cut fiber strand F i's bent in th& cbntlai fer Smatn
body 210, mhereby the cut fiber strands F.arge caused to 5 intersect with.
each other in a tangly manner so as to provide sufficient ink retaining
capability. Mre specifically, the fiber strand Fis cut to a |length of 10
cm Further, when it is intended to give the fiber strand density a
gradient within the cont gueerdima) alaifodedy ®hsasd link aeseinsd | ater,
the l-ength by which the fiber strand is cut.may be changed correspondi ng to

where the cut fiamk strand is dlsposed within the contai ner mai n body.210.
When t he

producing aggregates of fibrous materlal;
filling a predetermined number of aggregates'
5 into said main.body while producing_the fibrous

material.

21. A manufacturing method for a ink’container
'10 containing a fibrous material for retaining ink;_
'eemprising:
providing a main body of’said'ink centeiner;
and | | |
_ _providing bags of a'material'capable qf
15"paseing fhe ihk:' | | |
| filling a fibrous materiai in said bags;
_filiing a predetermined number of said bags

into said ink container.

20

22, A hanufaetufing method fOr.a ink container
containin§ a_fibrOus materialfforlrefaieing_ink,
| comprising: |
providing a main body of.eaid-ink.contaiher;
| 25 and | |

providing fibrous material;

proﬁiding a guiding member for guiding the



continuous fiber strand Fis placed within the 15 container 211 wi thout
being cut, all that is necessary is to input the wanted |length L2 (for.

example, 1 n) of a single continuous fiber strand Fiwrﬁﬁ%¥4xuui£il%ﬂg‘_

means 238. Figure 16 is an explanatory draw ng for 20 bi ng the

-second enbodi ment of the manufacturing steps for the i BM;’M”N"[
hi s

accordance with the present invention. Thqupntalner
drawi ng conprises a container 211 and a lid 212 as the one in the

af orenenti oned enbodi ment 25 illustrated in Figure 14 does. In this
embodi ment, the fiber strand F is formed into a long belt of fibrous
aggregate Fl, @&ibrous mitddieil; the fibrous- aggregate belt FlI' is fol ded
into the container 211. For exanple, :when thermally fusible polyolefinic
resin such as polypropymmasnngtanubpenlng of said gulde in the main
body; and then
supplying the fibrous material into said main

5 body through said guiding member.

23. A manufecturing method_fof e.ink_container
eontaining-a_fibrdus mateiial forffetaining ink,
10 comprising: - | |
| ) providing a ﬁain'body of seid ink conteiner:
and | |
proViding an aggregate of fibrous material; .
providing a guiding member for holding the
15 aggregate of the f1brous material; - |
placing the main body and the gu1d1ng member
adjaCent to each other; and then
sﬁpplying the aggregate'of,the fibrous
material into said main body thfoﬁgh_said guiding

20 member.

24. A method accordlng to C1a1m 17, 18, 19 20,
21, 22 or 23 whereln the fibrous mater1a1 1s of

25 olefln-re51n material.



the material for the fiber strand F, the fiber strand 5 F is first
-aggregated, and then, the surface portion of thus fo ate
is heated to weld the conplex intersections of the fi SO that
the fiber strand Fis forned into a stable belt of flmﬁlﬁmm’t ﬂ

As for the formof the -fiber 10 .strand aggregation:w te
F1, it may be such that one or several |ong7étrands-of fiber randon1y
intersect at nmultiple points; that a |arge nunber of short fiber strands
(sever al centineters) randonly .intersect at multiple points; that a large
15 nunber of long fiber strands are bundled so as to extend in the

| ongi tudi nal direct2%n ofAtmethedraceerdilg be €haimj k2. f b8 m 19Thé0,
sectional configuration of the belt of the aggregate F1 is optional; for
exanple, it may bk r%%t%ﬁg%3arWhe¥%1%tﬁB? H%usl¥aﬁ%§1%% QQmPBb??%nally
'sel ected. dependi ng on the co| uratlo t o% %Ee cont ai ner main
body 210. Wien st¥® @h %ﬁﬁ?egﬁ? Owg W% Fbi T Pﬁvfﬂ% bhteFeRt 211, it is
first folded |nt8 €||OM/gUIde menber 241 as’ |IIustrated in F|gure 16(a).
NbT e ers.

5

26. A method according to Claim 17, 18, 19, 20,
21, 22_dr 23; wherein the fibrous material comprises
two or more fibrous materials'having different Cross-

10 sectional shape.

27, A manufadturing method.for_é ink container |
'containing'a fibrous material for fetaining ink,
15 cdﬁpfising: | |
| } providing.a maih'body of said ink.coﬁtainer;
.'supplyingithe'ink into said main body; and
_ then  | _
Supplying fibrous matériai into said main

-20 body.

28. A method according'to Claim 27, wherein an
amouht'of sdlvent'in the ink supplied into said main
25. body is larger by an amount of evapbrétion during the

fibrous material supplying step.



25 specifically, while the aggregate F1 is fed downward of the drawi ng by
a pair of feeding rollers 242 and 243, through the guiding hole 244a of a

f eedi ng gui de -53- 244, being. guided into.the guide ne

feeding guide 244 is reciprocated in the direction of an ar mar k

the sane drawing, so that the aggregate F1 is folded. It :i mgmwﬂfm&”'mm"
at the 5 nonent of each folding, an extermal force is inpa

fol d-back portion of the aggregate F1 by an uni l lustrated auxiliary mears,
so that the aggregate F1 is reliably folded not the guide menber . 241. As
for the auxiliary nmeans, a pressing neans or 10 conpressed air may be used
to press the aggregate FI in the folding direction or downward. After.the

aggregate F1 long enough to fill up the container nmain body 210 is fol ded
into the gU|de medfer 241 mapng aciurdng E@Zhﬁﬁdf@@BEaﬂ@ksF@EGédn&§

conta1n1ng a f1brous materlal for retalnlng ink,
compr;S1ng: |
5 o proﬁiding a main body of said ink container'
supplylng a solvent of the ink into said main
body; and then
supplylng fibrous materlal into said main
" body. |
10

15

0

25



15 "shown in Figure 16(c), and . at the same tinme, a.pair of blades 245 and

246 are noved in the direction of arrow nmarks D1 and D2, resgggghééﬂ{aygem@e laced
cut the aggregate F1 between the two bl ades. VVthln the gui de

a hol ding portion 241A is provided, which is 20 struct ur ed aH

of the guide nenber 241, that i.s, a portion where the internal

t he gui de nenber 241 is slightly reduced,-Z78- as a projection dLsposed on

the internal peripheral surface of the QUIde menber 241, so as to help to
conpress the 25 aggregate F1 and hold it. |Instead, the hol di ng portion
241A may be replaced with a cap cl osing the domnmard openi ng of the guide
menber 241. | ABSRRACT OF) THFQISCUOSURE unts is the capability to hold the

aggregate Fl within the guide nenber 241. Next, the gui de nenber 241-and
cont ai ner 211 are put together in alignnent as shown in Flgure

- An ink container for contalnzng ink to be
'supplied to an 1nk jet head, 1nc1udes flbrous
5 material; an ink_diécharge port for”discharging the.
ink to the ink jet head; a portion'for containing the
fibfous matefial at least adjacent thg_ink discharge
port;.whereiﬂ the fibrous méferial is deformed.within_'
a degree of_eiasticity, forming a plurality of
id_'intersections in different direétibns, and cdntaihed.

iﬁ the containing portion.
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25



5 16(c), and then, the éggregate F1 within the guide nenber ZQikb&wH%jﬁﬁgRe

down into the container 211, with a pressing nenber 247. ThereaHm",’m ”,ml'a,ce‘
[

container 211 and lid 212 are joined as they were in the.precedi
enbodi ment (Figures 16(e) and 16(f)). - The_placenent 10 of the

t he contai ner mai-n body . cafter .joining the two _
conponents. Figure 17 is : ' escri bes{the steps of
the third enbodi nent off1 ' _ od i1 accordance '
with the 15 present inverjpen ; rént fromthe
second enbodi ment in that. ' , SLA\O a pl at e- shaped

fi brous aggregate F2. Th ) : fibrous
aggregate F2 is optional, / onfiguration of

t he contai ner nmain body 2 . [T} t he stocker _
248 (Figure 17(a)). \Wen PN (s ylis first pushed
down into the guide nenpef . N 4 ted in Figure

17(b),_25_ and then, is"no

-8A




pressing nenber 247. Thereafter, the container 211 and |id 21 af&; L BE@Replaced
together in the sanme manner as -55- the precedi ng enbodi men

17(c) and 17(f)). Also in this case, the placenent of the ink lﬂﬂHm“m'm‘“
‘before or after joining the two conponent's. Figure 18 is an exp

drawi ng that 5 descri bes t heq rth enbodi ment of the ink

L
cont ai ner manufacturing net .‘-\vw\\;x.--- h X h t he ir esent invention.
\ .

In this enmbodinent, the fi ber |n ouch 251 in advance,

and then, the pouch 251 fill -,/,v@‘, ~ '*_ﬂ,-_'ﬁ,_ SN Fis 10 placed in the:

contai ner 211. The pouch 25 (éé«\,, Ry of net or is provided
N

W th nunerous pores, allows ‘u‘-‘.,ﬁ*ﬁ S0 ": ough it. As for the :
mat erial of the pouch 251, thg ,,r Q gose for the fiber. strand
F and container main body .“f. exanpl e, when the pouch
251 i s conposed :

4aq

. 4b 8

FIG. 5



of thermally fusible resin, it can be seal ed using the thernmal RnslsﬂeengasB

for the arrangenent of the fiber strand F in the pouch 251, it lace,

that one or several long strands of fiber randomy intersect wit /i

other at multiple points; that a | arge nunber. of short strands o

(several centineters long) intersect with each other at nultiple points; a

| arge number of 'long strands of fiber are bungl ed together; or the I|ike

arrangenent. 25 ' '__ouch 251 cont Ghi ng ‘the fiber strand F is

stocked in the stocker 25 sissauaues=li- — , and when it is -

necessary to be placed in 'Q -I" :-'r* ST [t is pushed down to

be dropped into the cont ai@ '
-'lﬂ 10

g "‘““}{t.w AN

:‘,,’d hhi s Y1 nE, the

contai ner 211 is horizont &% \ ﬁr B\ “t he | andi ng poi nt
‘of the pouch 251 in the " R | _@- % RS mpped pouches 251 .
are 35 .5‘.1,'.‘:" ‘h ~ )
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T

substantially evenly di st ributed in the container 211. Furt herpu;
1

the
container 211 may be vibrated in the horizontal and/or vertica ' Replaced
to pack nore tightly the pouches 251. It is also possible to SH i
and/ or nmove the stocker 252 in order to drop evenly the pouche

the container 211.- The nunber of the pouches ?51 to be dropped into a
single container. 211 is determned-in advapfe_on the basis of the sizes of
the container 211 and 15 pegek—&—~<paekagdenstiky of the fiber strand F

in the pouch 251, or the | WI4:'-“,V"\‘TWQW AbPr opri ate nunmber of the
R POl

pouches: 251 are drop container 211 and lid
in

Ul
212 are joined in the sa ‘“W‘ : A\w' e 20 preceding -
s o')» t No
AP

7

h .
enbodi ments (Figures 18(c ‘ﬁk ) pl aﬁd | Dt hegagont ai ner
211 either before or t el ":’)’ _ ppppt s. iglué.l s an
expl anatory drawi ng that '1‘ /4’,‘,‘«}!&0; &7 fifth embodi ment .of the
ink 25 container manufac{y ;,;@{.“%ﬂfsflvﬁ orNXkEe with the present
i nvention. This enbodi menf &fljwrﬂ;méﬁ:‘ ,L,),‘,'/}J% |

k\“‘,‘ll iy ARG It

4b  sA

3

| VAV =T A DL A

FIG. 9

(d)

(h)



241. Further, in this enbodinent, the bottom portion of the gu

241 is fitted into the container 211 (Figures 19(a) and 5 19(b)

the fiber strand F is pushed downward into the container 211, with a
pressi ng nmenber 247, ‘as shown in Figure 19(c)). Around the botton1edge of
t he pressing menber 247, a projection 247A is provided, which projects
downwar d and pressed 10 harder the portion of the fiber strand F facing
the projection 247A, preventing thereby the fiber strand F frombeing

pi nched between the joining surfaces of the .container 211 and lid 212, as
shown in Figure 19(d). After the fiber strand F is noved into the container
15 211, the container 211 and lid 212 are jOIned as they were in the
precedlng enbodlnents ﬁ'e I nk may be o : _

| : {k\\ - 54 4 53

L

the af orementioned second embodi ment in that the fiber - 57- 6i §IRA%.Epl., R
placed in the container 211 without being first fixed in the gui mﬂ 'J,Ie,l,“"“d

.'\'f\\.\.\\\ . ' _. 7'
| N d KN B/aN '
B\ _
J 59 ) | J
<N
o
56 \} 14 ().
’ N . .
N N . L-12
N  54a T
N
N
e 6 57 | 8

Yoo
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{
pl aced either before or after joining the two conponents. As for_the-
arrangement of the fiber strand F 20 in the guide nenber 241, t Sheet HastHaen Repla,
arrangenent in which the fiber strand F is subsequently placed in
contai ner main body 210, it may be such that one or several |ong I"ﬂ
fiber randomy intersect at nmultiple points; that a |arge nunber of short
fiber 25 strands (several centineters long) randomy intersect at nmultiple
points; that a large nunber of long fiber strands are bundled so as to
extend in the -58- longitudinal direction of the fibrous aggregate F1; -
or the like arrangenent. 1t is not mandatory that the gui de nenber 241 is

provided with the holding portion 241. For 5 exanpl e, the fiber strand F
nmay be guided down into the container 211 after the bottom portion oflthe

105

)




gui de menber 241 is fitted into the container 211 as |IIustrat iﬁ Flgure=

19(b). In this case, the internal space of the guide nenber
the 10 guiding path for the fiber strand F. Figure 20 is an ex ”mﬂ
drawi ng that describes the steps of " t he sixth enbodi nent of the

contai ner manufacturing nmethod in accordance with the present |nvent|on
Al'so in this enmbodinent, the 15 pouches 251 are used as they were in the
fourth embodiment illustrated in Figure 18, except that there are two types’
of pouches in this enbodiment: those containing the fiber strand FA wi.th a-
smal | er di.aneter and those containing the fiber strand FB containing 20

the fiber strand with a larger diameter, After the pouches 251 are dr opped
into the container 211, the lid 212 is{gkned with the container 211 as it
was in the fourth enbodi nent, wherepn tpe 251 containing the smaller
di anmeter fiber strand FAis 25 di b fFace the-ink supply port
211A. Such an arrangenent is real ¢ follow ng manner; after a
pouch 251 -containing the smaller ' :

F 1G. 13
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-59- fiber strand FA is disposed on the filter 213 as ||IustraTﬁdﬁmatﬁ&gﬁﬁﬂmtmai
20(a), pouches 251 containing the larger . dianmeter fiber strand
deposited (Figure 20(b)), and then, the lid 212 is joined 5 ' I
20(c)).. The ink retaining capablllty (generation of apparent negat| ve
pressure) of the fiber strand F, which is given by the capillary

phenonenon, is proportional to the size of the gap between the 10 adj acent
portions of the fiber strand F; in the case of the smaller diameter fiber.
strand FA; the gap between the adjacent portions of the fiber strand F'is
smal I, which nakes the ink retaining capability stronger, whereas, in the

case of the larger dianeter 15 fiber strand FB, the gap is larger, which

makes the ink retaining capability weaker. Such ink réﬁhining capability-

vari es depending on not only the external ~N
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di ameter of the fiber strand, but also, the sectional conflguraqh@

thereof; therefore, the conblnatlon of 20 the fiber strands FA

be replaced with a conbination of fiber strands different .in the Wﬁﬂﬁ?,ﬁ)
configuration. Wien the fiber density in the container main body

increased toward the ink supply port 211A 25 it is easier for the ink

wi thin the container main body 210 to collect to the ink supply port
211A, which reduces the amount of the ink |left unufed. -60- Further, the
projection 211B projecting inward fromthe ink su port 211 functions to

conpress the fiber strand FA, "increasing further'¢qhe=density thereof. 5
What is inmportant in this case is for the pouch &lgi!led with the smaller -
di anmeter fiber strand FA'to _be' di sposed to face the Mok supply port -

-1
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211A. Wen it is placed in the container 211 at the sane time as the ot her "~ .
pouches, or when the structure 10 of the container 211 is such® "Rﬁlm*
the pouch 251 is placed in the container 211, the ink supply port Iulll
comes to be situated at the top, it may be placed after the othe

251 are deposited. Further, it is also acceptable to prepare three or nor e
types 15. of pouches, each containing a fiber strand F of a different

di ameter, which are placed in the container 210, sequentially or at the

sanme time, in such a manner as to increase trmaga ber strand density toward

the ink supply port 211A in the container nmai n ¥ody. 20 : - Figure 21

is an explanatory draw ng that describes thefgieps‘of the seventh
enbodi ment of the ink container manufacturing E?od in accordance with the
S

present invention. In thi's enbodinment, a fibel nd FB, which is
equivalent to the fiber strand FB 25 in the siWIITF dlnent descri bed
above, i's placed in the container 244 without bHi{mg|pdkkad in the pouch
251.- As for. the placing nethod of ?ﬁe fiber stRq L. - : -

§ N

>

3 ——’ "Na;l.‘:
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(d)
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S
-61- FB, the one enployed in the first or fifth enbodinent'haMmgﬁﬁgﬁgl ed.
Further, two or nore different types of fiber strands nmay be p : laced
fiber strand FB, in the container 211,so that the fiber densi tMﬂﬂ, , ,I

i ncreased toward the ink supply port 211A. Also, the fiber str

placed in the container 211 wi thout being packed in the pouch 251, using
the sanme nethod as the aforenentioned first or fifth enbodinent; in this

case, it may be placed in such a 10 nanner that the fiber strands FA and
FB are aggregated into the formmatching the internal configuration of the
contai ner 211, and the fibrous aggregate thus forned is placed in the ,
contai ner 211, wherein the aggregate can be stabilized by nmeans of wel di ng
the 15 fiber portions at nmultiple points at which the fiber portions
exposed at the surface intersect with each other. Figure 22 is a sectional

O

view of an ink-

(d)

FIG. 18
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contai ner that describes the eighth enbodi ment of -the 20 ink egp§al _—
manuf acturing method i n accordance with the present invention. | gﬁ&ﬂ-ﬁgBeenRe laced
-enbodi ment, the fibrous aggregate is forned in such a manner: thimﬂﬂlm’",m m
aggregate of the larger dianmeter fiber strand is enclosed w thi

aggregate of the smaller dianeter 25 fiber strand -FB, and then, the

fibrous aggregate thus forned is placed in'the container 211. This fibrous
aggregate can be also stabilized by neans of wel ding -62- the fiber
strand portions exposed at the surface of the aggregate at multiple points -,
at which the fiber strand portions intersept each other. As for the -
pl acing method for the aggregate, the netlggd enployed 5 in the fifth

enbodi ment (Figure 19), for exanple, nay—be—eqployed. In the ink container
of this enbodinent, the apparent negati v ptessure is primarily generated

by the smaller dianeter fiber strand. FA @ sfdsed al ong

(c)

FIG. 19

(b)

(a)




the internal wall surface of the container main body 10 2101ﬁw%ﬁ&? 8s ot he

| arger dianeter fiber strand FB p03|t|oned within the snaller s Been Replaced
fiber strand FA generates a smaller anount of the apparent ne ‘ﬁw
pressure, which results in weaker ink retaining capability,

ratio of the ink left 15 unused. Figure 23 is an explanatory dr awi ng that
descri bes the steps of. the ninth enbodi nent of the ink container
nanufacturlng met hod in accordance with the present -invention. 1In this
enbodi nent, the pouches 20 251, in which the fiber strand F is packed in
the same manner as the fourthffembodi nent “illustratedy n Figure 18, are
deposited in the container 21n whi | e the contai ner q1 I's continuously or
intermttently noved in the d‘rection of an arrow k G by a conveyer -bel t
25 270. Then, the lid 212 i joined with the contgNner 211. Therefore, a

nunber of stockers Z(Sa Jre arNanged in the directio ofzst]e path of the
contai ner 211, S _ '

A
2i1 21IA 213 211B.

25|

Fs
(b)
251
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-63- wherein the pouch 251 is dropped formeach of the stockers 252 into

the container 211, to be disposed at a predeterm ned | ocation HastBeen Replaceq
container 211. Figure 24 is an explanatory drawing that 5. des

steps of the tenth enbodi nent of the ink container manufacturin

accordance with the present invention. In this enbodinent, a pouch 251
containing the snall er%&i pnet er fiber strand FA and a pouch 251 cont ai ner

the larger dianmeter fibeéer strand 10 FB are dropped into the container 211 -

pl aced on apgonveyer belt 270, frop stockers 252-1 and 252-2, respectively,

in the sane nner as the sixth enppdinent illustrated in Figure 20, and

then, the Ik}l 212 is joined with tR éj tai ner 211. The pouch 251 15
cont ai ni ng e smal |l er- di aneter fiDE tlrand FA is dropped into tgo
strated ink supp

container 2y so as to face aguni ly port. \bed "
above, in tRE case of iy ink font gl ner man@l@Aur i nglgrlﬂat hoBlAi n2d2 2Hance
with the | - € | -
211A 213 21iB
(b)
Fe
' %0 T
. N £ 7 .
. - N BN .
211 . 211A 213 211B
25| F | G'. 22
~Fa | |
211A 213 21IB
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20 present. invention, the fiber strand is led into the container main body

as it is continuously produced; therefore, the fiber strand an(thislskeemasgeenReplace(
cont ai ner can be manufactured through a continuous operation,
it possible to elimnate the storage facility 25 for the fiber Hmm ”I Il
the like. Further, in this ink container manufacturing nethod,

continuous fiber strand is led into the -64- container main body after
being tenporarily rested; therefore, the ink container can be manufactured

wi thout interrupting the continuous production of the fiber strand. 5

Further, when the ink container is nanufactured through such a procedure

that the fiber strand is formed I Nt a@elt of fibrous aggregate, and then,
this belt of fibrous aggregate is fal de& into the container main body, the
fiber strand is prevented ' S :
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FIG. 23




10 fromscattering; therefore, it can be reliably placed in t e ontalner
I n addi tion,- when the ink container is manufacture through suc

that the aggregate of fiber strand is produced in advance, and
predet erm ned nunber of these aggregate pieces are placed in th

mai n body, not only can the fiber strand be reliably placed in the

contai ner main body while preventing it frombeing scattered, but also, the
nunber of the aggregat e pieces to be 20 placed in the container main body

can be changed, depending on the type of the ink container; therefore, thqs-'

met hod is applicable to various ink containers. Wien the i nk container is
manufactured through anot her procedure in which the fiber strand is 25
packed in a pouch, and then, this pouch containing the fiber strand is
placed in t he cont ai ner naln body, tnr f(beg_strand can be reliably placed

in the container . o~ c“ ©®
—— T} :
N =
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-65- whije_greventing the scattering of the fiber strand. en the ink

cont ai ner 7irs~tanuf'actured through such a procedure that thelfiber strand is
|l ed into the container main body. through the guiding path 5} of the guide
menber, the fiber strand can be snmoothly and reliably placed in the

contai ner while preventing it from being-4cattered. \Wen the ink container

I s manufactured through an fiber stgand is 10
placed in the container ' f ' dis g hel d in

t he gui de nmenber to regul at fib@?cstrand, t he
fiber strand can be reliabl tai ner. 15

When t he pol yol efi ni ¢ nmat erjiies: S t e fiber
strand, it is possible to gj t | By y with various
types of ink, for exanple, , ; apLtidze t he
structure of the fiber str \ 4fly fusible

properties - -of the naterh. . : D
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Furthery whep two or nore types of fiber strands different tHAexternal

di aneter or sectional configuration are enployed as the fiber strands to be
pl aced in the container main body, the ink retaining 25 capability of the
fi ber strand can be established to be optimal for their position within the
i nk contai ner mai n body. -66- Wen ink container I s manuf act ured

t hrough such a procedure that ggh&s &J in the container nmain body
before the fiber strand is pI: g taln dagree of flexibility
is afforded 5 in the ink con o) -;gﬁess wherein the ink
can be prevented from being d'., j;k ] ‘f\lncrea5|ng t he amount of
the solvent in the ink by the}ga ﬁlt,,d "n;ﬁ?‘ﬁiﬁfthe anount of the

PUS

sol vent that evaporates when'w('/“mLﬂﬂ“jh}" .,\E? pl aced in the
cont ai ner . «,'-f_.’g\\\y ,I; f,r.,, l)}’(‘a'
' AW .» >~ mist”

fv;/ Q,"r-r\- ,q.{l.»

4a

4b 8
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Furthers when the fiber strand is placed in the container after—the 1K
solvent is placed in the containefr main body, it is possiblb to inprove, in
the ink solvent, the arrangenent in which the fiber strand 15 is placed in
the container, and also,-to inprove the wettability of the fiber strand
surface to the ink. Wiile the invention has been described wth reference
to the structures disclosed herein, it i3 not confined to the details set
forth and this 20 application Ps intended to4gover such nodifications or
changes as may conme within the purposes of the inprovenents or the scope of
the followi ng clainms. 25 KGIANEIIPIXRAS '«s~m~bv=~ 1. An ink, container
for containing ink to be : y ; FENN CONPr | ng 5

fibrous material; )

1- 4 L
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an ink di scharge port for discharging the ink to the ink jet head; a

portion for containing said fibrous material at |east adjacent—sard—inKk

di scharge port; 10 wherein said fibrous material is deforned
wi t hina degree of elasticity, formng a plurality of intersections in
different directions, and contained in gaid containing portion. 15 2. A

contai ner according to Claiml, whereirn—said. {iber materil has a dianeter

| arger than a dianmeter of a filter provid adj acent sai d di scharging port
in said ink container or Np-Ssjteui-20ahaislesdY 3. A cont ai ner

according to Caiml}jw gi”;&p 7, conprises a first
/

fibrous 25 material cont )‘ ’:3/ g portion and a second
fibrous material contained ¥ bortion said second fiber
J)
LS

mat eri al has a fi/}.‘é“(“‘l F l G 8
Vi -2 '

S
Ij‘ :fo'ﬁi.‘;fo:: it l‘J
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-68- dianeter |arger than a diameter of the first fibrous material. 5

4. A contai ner according to Caim1, wherein nost of port+1ﬂﬁTTﬁ—?§ﬁTT~—__—-—
fibrous material contacted to an inner wall of said ink container are

curved portions. 10 5. An ink container for containing ink to be supplied

to an ink jet head, conprising: fibrous material; an ink discharge port for

di scharging the ink 15 to the ink jet head; a portion for containing said
fibrous material at |east adjacent said ink discharge port; wherein said
fibrous material and a wall of said ink container is sane condition

materials. 20 6. A container according.to Claim5, wherein the materials

of said wall and said fibrous materi al

—\\\\ 5?4 q ;;;

g\\\\\\\\\ N .
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This is the replacement sheet
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olefin rkesin.material. 25 7. A contai ner according to Claimb5, wherein at
-69- |l east one of the materials of said wall and said fibrous material. is

renelted material. 5 8. A contai ner according to Claim?7, wherein a
tenperature of renelting is not less than a boiling point of solvent of the
i nk. 10 9.. An ink container conprising: fibrous material; an ink

di scharge port for discharging the ink to the ink jet head; a portion for
containing said fibrous 15 material at |east adjacent said ink discharge
port; wherein said fibrous material is deforned within a degree of

el asticity, formng a plurality of intersections in different directions,
and cont ai ned .

This is the replacement sheet

Date:

15 Feg 1965



I n saidscontaining portion, and wherein said fibrous 20 material is of
olefin resin material, and said container contains the ink which contains——

pi gnents. 10. An ink container for containing ink to be25 supplied to
an ink jet head, conprising: unwoven or felt-like fibrousmaterial; an ink
di scharge port for discharging the ink -70- to the ink jet head; a

portion for containing said fibrous material; wherein said fiber materi al
has a dianeter 5 larger than a dianeter of a filter provided adjacent said
di scharging port in said ink container or in said ink.jet head. 10 11.
An ink container for containing ink to be supplied to an ink jet head,
conprising: first fibrous material conprTsing unwoven of

/
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felt-like fibrous .materi al
fibrous materi al ;

a first portion for containin

mat eri al ;
di anet er

conprising: an ink container containing fibrous nateri al

adj acent

said ink discharging portion fromsaid ink container;

.fibrous material is defornmed within a dggree of elasticity,

wherein said second fi ber

mat eri al

has a di aneter

S

, : =

a second portion for containing said second fiber

| arger than a

of the first fibrous 20 materi al .

12.

An ink jet apparatus

I nk di schargi ng portion;

an ink jet head for

25 at

| east

recei ving ink through

-71- wherein said
formng a

plurality of intersections in differenf~directions, and contai ned in said

. containing portion.
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5 13. .An ink j et apparatus conprising: an ink container containing —
fibrous material at |east adjacent ink discharging portion; 10 an

ink jet head for receiving ink through said ink discharging portion from
said ink container; wherein said fibrous material and a wall of said ink
container is sanme condition materials. 15 14. An-ink jet apparatus
conprising: an ink container containing fibrous material at |east adjacent

i nk discharging portion; an ink jet head for recei®@ing ink through 20 said
i nk discharging portion fromsaid ink container; wWRerein said fibrous
material is deformed within a degree of el asticir&',"_—_ﬁorm ng a plurality of
intersections in different directions, and contarhee=in said containing
portion, and wherein said fibrous 25 naterial i NoNolefin resin material,

and sai d contai ner contains the ink which contain : S. -
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; —_—
-72- 15. An ink jet apparatus conprising: an ink containej.&xﬂﬂjﬂlﬂll%T_7T____
fibrous material at |east adjacent ink discharging portion;{an ink jet hea
for receiving ink through 5 said ink discharging portion fromsaid ink
container; wherein said fiber material has a dianeter |arger than a

di ameter of a filter provided adjacent said discharging port in said ink
container or in said ink jet head. 10 16. An ink jet apparatus
conprising: an ink container containing ¥ brous nmaterial at |east adjacent

i nk discharging portion, said ink 15 containe©having first fibrous

mat eri al conprising unwoven of felt-like fibrogg material, a first portion
for containing said first fibrous material, a==seeqnd portion for containing

said second fiber material; an ink jet head Eér +eceiving ink from sai.d
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20 ink.container; wherein said second fiber material has a di aneter—targer
than a dianmeter of the first fibrous material. 25 17. A manuf acturing

met hod for a ink container containing a fibrous nmaterial for retaining ink,
-73- conprising: providing a main body of said ink container; and producing
fibrous material and continuously 5 filling it into said nmain body while
producing the fibrous material. 18. A nmethod according to Caim 17, wherein
said 10 fibrous material are tenporarily stored in a storing portion and

t hen supplied out to be filled into the main body of the ink container.
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15 19. A manufacturing nethod for a ink container containing a
fibrous material for retaining ink, conprising: providing a main body of
said ink container; and 20 produci ng a strand of' fibrous
material; and filling the strand into said main body while folding the
strand. 25 20. A manufacturing nmethod for a ink contai ner containing
a fibrous material for retaining ink, conprising: -74- providing a main
body of said ink container; and produci ngp aggregates of fibrous material;
filling a predeterm ned nunber of aggregates 5 into said mai nbody while
produci ng the fibrous materi al .
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21. A.manuf acturing nethod for a ink container 10 containing a fibrous
material for retaining ink,. conprising: providing a main body of said ink
cont ai ner; and providing bags of a material capable of 15 passing the ink;
filling a fibrous material in said bags; filling a predeterm ned nunber of
said bags into said ink container. 20 22. A manufacturing nmethod for a

- ink container containing a fibrous nmaterial for retaining ink, conprising:
“providing a main body of said ink container; 25 and providing fibrous

mat eri al ; providing a guiding nenmber faqrd3guiding.the
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-75- fibrous.material; placing an opening of said guide in the main body;
and then supplying the fibrous material into said main 5 body through said

gui di ng nmenber. 23. A manufacturing method for a ink container containin

a fibrous material for retaining ink, 10 conprising: provi di‘:@ﬁFﬁrﬁﬁT’;’—J
of said ink container; and providing an aggregate of fibrous material;
providing a guiding nmenpger for holding the 15 aggregate of the fibrous

material ; placing the n& n body and t he—gui di ng nmenber adj acent to each

ot her; and then supplying the aggregate of the fibrous material into said
mai n body tjough sai d guiding 20 ppenber. 24. A met hod according to
Claiml7, 1\ 19, 20, 21, 22 or 23N wherein the fibrous material is of
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25 olefsin rgsin material. -76- 25. A met hod accordingjito Caim17,

18, 19, 20, 21, 22 or 23, wherein the fibrous material conpfises two or

nore fibrous materials having different diameters. 5 26. A met hod e
according to daim17, 18, 19, 20, 21, 22 or 23, wherein thé¢_fibrous ———ro- —
material conprises two or nore fibrous materials having different cross- 10
sectional shape. 27. A manufacturing nmethod for a ink container

containing a fibrous material for retaining ink, 15 conprising: providing a
mai n body of said ink container; supplying the ink into said main body; and
then supplying fibrous material into sai'd main
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unt of sol vent

20 body~ 28.« A method according to Caim27, wherein an a
mount  of

in the ink supplied into said nmain 25 body is larger by an
evaporation during the fibrous material supplying step. A
manuf acturing nethod for a ink container containing a fibrou terial for
retaining ink, conprising: 5 providing a main body of said ink
container; supplying a solvent of the ink into said nmain body; and then
supplying fibrous material into said main body. 10 15 20 25
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CONT HEAD HAVING INK CONTAINER |
JET NG INK CONTAINER

INK JET APPARATUS HAVING INK CONIAINER, __
D FOR INK CONTAINER
ABSTRACT OF THE DISCLOSURE

An ink container for containing ink to be
supplied to an ink jet head, includes fibrous
material; an ink discharge port for discharging the
ink to the ink jet head; a portioﬁ for containing the
fibrous material at least adjacent the ink discharge
port; wherein the fibrous material is deformed within
a degree of elasticity, forming a plurality of
intgrsections in different directions, and contained

in the containing portion.
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TEXT OF THE ABSTRACT

An ink container (11) for containing ink to be supplied to an ink jet head, includes ﬁbroué

material (4); an ink discharge port (8) for discharging the ink to the ink jet head; a portion for
containing the fibrous material at least adjacent the ink discharge port (8); wherein the fibrous
material (4) is deformed within a degree of elasticity, forming a plurality of intersections in
different directions, and contained in the containing portion.
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