10

15

20

25

'INK CONTAINER, INK JET HEAD HAVING INK CONTAINER,
INK JET APPARATUS HAVING INK CONTAINER, AND

MANUFACTURING METHOD FOR INK CONTAINER

' FIELD OF THE INVENTION AND RELATED ART

The present 1nvent10n relates to an 1nk
conta1ner, in which fiber is placed as an ink

retaining member for retaining ink, an ink jet

,apparatus,emplofing such an ink container, and a

manufacturing method for such an ink container.
As for a conventional ink container'(whether

it is 1ntegrated with a recordlng head or it 1s

exchangeable 1ndependently from the head) hav1ng been

- put to practlcal use for 1nk;based recording, there_ls

a type of ihk;container filled with a single or a
plurality of ‘sponge pieces.

Thehsponge piece is placed in.the ink

 container totprevent the ink from 1eakihg out of a

liquid ejectIng portion such-as a'nozzle_provided in a
recordino ﬁeAns. .More specifically,-it is placed
there to use the cap111ary force pecu11ar to porous
mater1a1 such as sponge; the caplllary force 1s used
as_back pressure forllmpeding the ink low directed -
toward theprecording means. This back pressure

creates negative pressure,'relatlve to the atmospherlc

pressure, 1n the ejecting portlon, and-herelnafter, 1t'

will be referred,to_as "negative pressure”.
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Generally speaking the diameter of a sponge

pore falls w1th1n a range of 80 - 200 pm, and the

'sponge-material itself occupies a substant1a1 portion

of the internal volume of the container. Therefore,

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 effidiency for
the 1nk 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 capillary'

force or the like of the sponge places an inherent
limit to the reduction.

The porous material employed as the ink

retaining member is formed in advance in a

predetermined shapeb therefore,-when'it is compressed
into the ink container; the contour of the porous
mater1a1 does not perfectly conform to the internalp
surface of the ink contalner, 1eav1ng gaps between the
two, which is iiable”to fail to create the capillary
force enpected thefe. Further, urethane form, a
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.

Qnﬂ#
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'Therefore,'the inventors of the-present

“invention made a proposal 1n a Japanese La1d—0pen
'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_Japanese Laidfopen Patent Application
No. 8405/1993} in which a bundie of £ parallelly bound

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 Japanese 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_infcontact With the sponge piece, in sucn a
manner than.When'the-ink container is in use, the
bundle of fiberpstrands extends from the bottonmost
portion to_the ink supply port disposed above,

whereby the_amonnr of the unusable ink which otherwise
ends up remaining in the”bottom-portion of the ink
container is rednced. - In the latter invention; the

entire internal space of the ink container is.filled
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with sponge, and atbundle of_fiberIStrands is disposed
within.a portiongprojecting_from the ink container,
wherein this bundle of fiber strande conStitutes an
ink suppiyepassage'for supplying the ink to the sponge
disposed-adjacent.to the filter of a recording head.

: As descrlbed above, the main stream

1nventions regarding the internal structure of an ink

- container presumes the-presence of the sponge;

therefore, they have not reduced substantially the
amount of the ink retained unusably in the sponge or

have not solved-the problem that the ink capacity of

the ink container.is'rednced by'the_presenceiof the

ISpongé;

On the other hand, a Japanese Laid-Open
Patent Application No. 79882/1994 discloses a’
structure in which strands of fiber extending

vertically (1n the direction of the grav1ty) are

.disposed w1th1n the ink container to occupy no more

than 20 % of the internal space of the container so

‘that the ink.capacity_of the.ink'container is
.substantially increased, and also, the ink supplying

efficiency is improved. However, in this invention,

only a small amount of straight fiber, or the strands
of fiber, are arranged merely in one direction.
This Laid-Open Patent Application No.

79882/1994 also discloses a modification, in which

- nonwoven fabric_of polyester, polypropylene, or the
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11ke is filled in- layers 1n the 1nk container. This'

modificatlon 1s not different from the original in

”that it suffers from the problems.of the conventional_

‘ink container.

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

collected. together 1n a manner of being bundled as the

'1nk was filled. As a result the ink was concentrated

aroundjthe-ink supply port, deteriorating the

efficiency_with which the ink was fed out of the ink

-container,_and;also, it was impossible to create

_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
is to solve new_problems,'that is, the insufficient
1nk 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 1ntervals among the strands
of fiber employed as the ink retaining materialt'which
occurs_while'the.ink is filled.:

Another object of the present invention is to

!
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provide an ink oontainer in which the ink retaining

.capacity is increased by'means of improving the

arrangement of the fiber_thet occupies the'internali
space of the ink'contarner, wherein this fiber strand
arrangement.reletes to the way the fiber strands
contaot the internal walls:of the ink conteiner,'and
the way the fiber strands_contaot each other.

'During'the'making'of the present invention,

.attention was given to a different view point: there

is an ink flowability difference between the inner
portlon of the 1nk contalner and the portlon next to

the contalner wall. ' In other words, the relatlonshlp

_ 'between the ink flowability,_and the material for the

'ink container'internal wall and fiber strand, which

had not. been studied formerly, was studied. As a

. result, the'present invention'couldzprovide a

preferahly relationship'among the properties of the

"ink (in'particular, pigment-based ink) to be used and

the fiber mater1a1

On the other hand the studles by the

'1nventors of the present invention dlsclosed that as

'_the influence from the fiber itself, there were

changes.in nroperties relatedtto:the fiber strand
diameter..'Thus, the second object of the present
1nvent1on is to prov1de an ink contalner in wh1ch th1s
_propertles ohange is effectrvely-applled._

'~ Being guided by this second object, the
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- present invention provides a preferable ink container,

in which a fibrous member constituted of fiber strands

with preferable properties in_piaced across, and in

contact with, a filter disposed on the head or
qontainer,side; more preferably, an ink contaiher,'in

which a preferable relationship is provided between

'the_diameter'of the fiber strands occupying the major

portion of the internal volume of the ink container,
and the diameter of,the fiber strand occupying the ink

supply port side (head side), that is,_the'outwaiq

-side;iof the'internal space of the ink container; and

an ink container, in which the resistance of the fiber

"itself constituting the major portion of the ink flow

resistance can be eased.

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

container main body, in such a manner that does not

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

simpiy plaéed_in the container main body.
In order to realize such a manufacturing

method, the.presént_invention proposes such a

structuré in which a region containing the fibrous

material is provided at least on the ink supplying

side of the ink-cohtainer, wherein the fiber strand
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within the fibrous material is deformed within the

limit of the elasticity of the fiber material, and is

caused to exténd_in various directions so as to form

complex muitiple'intersectiohs.

- : Wiih_the'presehce of the above described
structure, that is, thé'préSeﬁce.oflfhe.multiple fiber.
strand ihtersécfidns and the elastic deformation of
the fiber.strandj'it.is pbésible to prevent the gap
betﬁeen the'adjacent fiber strand portions, or fiber
stands, from being:reduced by the properties of the
ink as the ink is filled.

. Thejpresent invention also proposes an ink

container structure in which a region containing the

fibrous material is provided at least on the ink

‘supply side, wherein the material for the container
‘wall and the material for the fiber strand satisfy the

' same requirements.

Acco;ding to the structure described above,

- the properties of the container wall can be matched

with the ink flowability within the fibrous member

placed in the ink container; therefore, it is possible
to prevent such a_phenoménqn that occurred in the_past

that is, the phenomenon that the ink_fIOW'aiopg the

container wall became excessively different from the

ink flow within_the'center portion of the container,
diéturbing-thereby the flow_of'the ink or air, and as

a result, the amquht of the ink léff unused -increased,
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or the ink consumption fluctuated. |
Also, the'preSent'invention proposes, as the

manufacturing method for the ink container comprising

‘the container main.body_fiiled'with.the fibrous member

capable of retaining the ink, to guide the fiber

_strand into the container main body as the fiber

strandlis continuouslytproduced using a fiber strand
manufacturing apparatus. ‘With the_employment of this'
method,'the £iber and ink container can be
manufacturedttbrough a continuous operation, making it

possible to eliminate the storage facility or the'iike

,”for'the fiber.

The present invention proposes; as another:
manufacturing method for the ink.container comprising
the'container main_body containing the fibrous member
capable'of_retaining the ink, a method. in whioh the

fiber strand is formed in advance into a belt’of

'_flbrous aggregate, and then, the thus formed belt of
- the flbrous aggregate is folded into the container

'maln body.-_W1th the employment of this proposals, it

is possible to place reliably the fibrous member in

the container main body while preventing the fiber

strand from scattering

Further, ‘the present 1nventlon proposes to'
place in the conta1ner main body a predetermlned
number of_flbrous aggregate pieces constituted of the

aforementioned'aggregated fiber strand. In this case,
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their number is varied depending on the type of the
ink container in order to match the ink container -
type.

The present invention also proposes, as a

' form-of'the’fiber'strand arrangement in the container -

" 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 in

eﬁployed,_the fiber strand can be.reliably placed in'
the container:ma1n 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
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
f1brous aggregate u51ng the thermoplastlc properties
of the material. | '

It is also preferable to place two or more
types of flber strands, which are different in
external d1ameter or sectional conf1gurat1on' in this
case, it is pOSSlble to give the f1ber strand an
optlmum 1nk retalnlng capablllty correspondent to its
position w1th1n the container main body.

Further, as another manufacturlng method for

"an ink container comprising the container ‘main body
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containing the'fibrous member capable of retaining'the
ink, the 1nk may be placed in the container main body

before the fiber strand is placed therein. Such a

Imanufacturing method allows some flexibility in the .

order of the manufacturing steps.
Further, the present inVention_proposes,_as
another method for the ink container, to increase,

when the ink_iS'placed in the container main body, the

- amount of the ink solvent by the amount equivalent to

-the_anount of the ink solvent that is expected to

evaporate while the'ink'is placed'in the container
main body. ” | |
| In this_case, the.ink soiVent'may.be placed
in the container main body before the fiber strand is
placed.in'the container main body.
With~the.employment of such a manufacturing'
method,fit-is possible to prevent the ink from being

denatured, to adjust the fiber strand arrangement. in

_the 1nk solvent and to 1mprove the wettability of the

fiber strand surface to the 1nk

'_These and other obJects, features and

'adnantages of the'present invention will become more

apparent upon a consideration_of the following

description of the preferred embodiments of the present

invention taken in conjunction with the accompanying

drawings.
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BRIEF DESCRIPTION OF THE DRAWINGS

Flgure 1l is a schematlc perspectlve view of
an embodlment of ink cartridge in accordance w1th the
present 1nvent10n, dep1ct1ng its structure..n

Figure 2 1s a perspectlve view dep1ct1ng how

the ink cartrldge 111ustrated in Flgure 1 and an 1nk

_Jet head are connected.

Flgures 3(a) an 3(b) are structural sect10nal

views of dlfferent types_of flber,strands in

-accordance withhthe'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.

Figure 5 is a schematic perspective view of

“another embodiment of ink container in accordance with

the'present'invention.
Flgure 6 is a schematlc perspective view of

another embodlment of 1nk contalner 1n accordance

"w1th the present invention.

F1gure 7 is a perspectlve view of the ink
container 1n_accordance with the_present 1nvent10n, and
shows,the'reiationship_between the measurements of the
ink container and the length of the fiber strand.

'FiQure 5_is a schematic drawing tnat;
describes how tne'ink container functions when it

employs two types of fiber strands with a different
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diameter.

- Flgure 9 is a schematlc draw1ng that
descrlbes how the 1nk contalner functlons when it
employs_a negatlve_pressure generatlng,member other .
than~the one employed in the ink container iilustrated
in Figure 8. _. R |

Figures_lo (a - h) are Sectional views of the
various fiber strands in accordance with the present
invention. | | | |

Flgure 11 is a sect10na1 view of another 1nk

cartrldge employlng the f1ber strand in accordance w1th

- the present 1nvent10n as the hnegative pressure

-

Flgure 12 1s a perspectlve view of a typlcal
1nk Jet recordlng apparatus employing the 1nk
cartridge illustratedlin Figure 11.

Figure 13 is an-eXplanatory'drawing that

depicts the functlon of a p1ura11ty of complexly

.1ntersect1ng f1ber strands in accordance with present

invention.

Figure 14 is a sectional view of an ink'7
container.manufactured.according to the first
embodiment of ink container manufacturing method.in
aCcordance'with the present invention..

| Flgure 15 is a schematic draw1ng that
descrlbes the 1nk contalner manufacturlng steps of the

first embodlment of the ink contalner manufacturlng

Y



10

15

-20

25

-14-

method in accordance w1th the present 1nventlon.

F1gure 16 is a schematlc draw1ng that

descrlbes an ink- contalner manufacturlng steps of the

second embodlment of 1nk contalner manufacturing method

in accordance w1th the present 1nventlon.

Flgure 17 is a schematlc draw1ng that

Edescribes an ink container'manufacturing steps of the

" third embodiment of ink container manufacturing method

in accordance with the present invention.
"Figure 18 is a schematic drawing that

descries an ink container manufacturing steps of the

fourth embodiment of ink container manufacturing method

' in'accordance with the present inventiOn.

Flgure 19 is a schematlc draw1ng that
descrlbes an ink contalner manufacturlng steps of the
fifth embodlment of ink container manufacturing method
in accordance'with the present invention.

Figure 20 1s a schematlc draw1ng that

' descrlbes an ink contalner manufacturlng steps of the

‘sixth embodlment of ink contalner manufacturlng method

in.accordance 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

method in accordance with the present invention.

Figure 22 is a schematic drawing that |

~ describes an ink container manufacturing steps of the
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eighth embodiment of ink_container manufacturing method |

in accordance with the present invention.

Figure 23 is a schematic drawing that

'describes an ink container'manufactnring steps of'the T

ninth embodiment of ink container manufacturing 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 |

in accordance w1th the present 1nvent10n.

.DESCRIPTION OF THE PREFERRED EMBODIMENTS

Herelnafter, the embodiments of the present
invention will'be_descrined witn_reference to.the
drawings. .' | |

. _Figure 1 is'a_schematic-perspective view.of
the first embodiment of the ink container in

accordance with the present invention, and Figure 2 is

‘a partially cutaway perspective view'that depicts how

the ink container illustrated in Figure 1 is connected

pto an 1nk Jet head.g

" The ink contalners 111ustrated in these
drawings are of a cartrldge type, that is, a

replaceable type that can be installed into, or

'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

A
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cdnstituted of a large.number df.pélypropflehe fiber'
strands, which are 100 pm in.diametgr and several
centimeters to 10 cm in_lehgth, béing filléd in_fhe
iﬁternal space of the ink cdﬁtainer so as to intersect

with each other three-dimensionally while forming

random curvafures. ”Thé_amodnt,of the fiber strands

filled in the cartridge-l-having an'internal VOlumé of

400'c¢fis épp:bximafely four grams. The fibrous
membér'4 may be cOﬁStitufed of a single strand of
fi@er long enough to fill the intefnalfépace of the
ink.contaihgfuby itsélf,:dr anplurality'of fiber
strands. - |

The filliné ratio'of the fibroﬁs material in
accordance with thg preéent_invéntion, relativé_td'the
internal Space in whiéh the fibrous material is to be
filled, is'optional as iong as'it'effects a pluralit&.
of fiber Straﬁd intersectidns, but it is éreférable to
be no less than 10 % and no more than 35 %, more
pfeferably, nb less than 15 % and nb_mo;e than 25 %.
This is becaﬁsé these_preferahle'rénges affofd a

preferable ratio between the internal space fillable

" with the ink and the amount of the consumable ink.

therefrom,

A container 11 constituting the casing of the

“ink cartridge 1 is formed of pblypropylene, ﬁhich'is

the samé material used for the fibrous member 4. One

of the walls of the container 11 is provided with an

i



10

15

20

25

.;17;

ink supply passage 8. One of-the'opehings of the ink
passage 8 faced outward, and the other end faces

inward and is fitted with a filter 8A. The filter 8A

is in contaCt'with the fibrous mémber 4, maintaining a

proper cbntact.pressu:e; Another wall of the
containe: 11, which is 6n the opposite side of the

wall in which the ink'supply passage 8 is provided,

constitutes the'lid 2 of the container 11. This 1id 2

is provided with an air vent 7.

: The'cohtainer'll is substanfially rectahgular |
. as Shbwn in Figure 1 or’2; and comp}ises aﬁ ink supply
. passage and the 1iké. On the other hand, the fibrous

member” 4 to be filled within_the.container 11 does not -

-have a rigid form. Ih'other words, the fiber strands

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 randbmly arranged.
This.iandOm arfangement is not only advahtageous.in
terms,of the ink refaining'performance and ink -
delivery performance, which will be described 1atef,

but also make it easier for the fiber strands to

conform to the contbur of the internal space of the

container 11. Therefore, the'fibrous member 4 can be
easily placed within the ink cartridge 1, without
leaving any gap. After the fibrous member 4 is placed
within the ink cartridge 1, the 1id 2 constituting a

part'of the coﬁtainer is attached using ultrasonic

b
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we1d1ng, whereby a preferable degree of density can be

given to the fibrous member 4.

Referrlng to Figure 2,_the ink cartridge 1 is

connected to an ink jet head 12 with the use of an ink

supply tube 14. 1In 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
using the 1nk cartrldge descrlbed above.

Black 1nk was 1n3ected 1nto the 1nk cartridge

1, and the 1nk cartrldge 1 was rotated in every:
: direction Without plugging the cpenings. 'No ink
leaked out of the ink supply passage 8 are air vent 7,

‘which were the.open portions of the ink cartridge 1.

This proved that when the ink was retained by the

fiber, the capillary force or the like could be

‘generated to retain the ink.

In addition, a'piece of silicon tube was
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 is, the amount of the ink wh1ch.cou1d.
not be sucked out,dWas measured. It'was 7.7 g. Fcr.
theapurpose of compariscn, the'same sucking test was

carried out using an ink cartridge, in which, in place
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of the fibrous member 4, a piece of-urethane.foam

 (well-known material) having a volume of 160 cc and 35

cells per inch (cell was had been treated using the
explosion mefhod)_had beenICOmpréssed'in the cartridge
aé thé negativg pressure:ggnerating member of this
embodimeﬁt. The remaining amount of the ink was
shbstantially”the_samé, ‘Those tests.pfoved that the

ink could'be_supplied-in response to the ink

consﬂmpfion which occurred as the recording was made,

" and the 'ink flow was not interrupted within the ihki

passage iﬁ the early stégé of thé'ink consumption.

| :it is underétandable'frbﬁ the experiments
described above fhét the ink cartridge compriéing the
fibrous membgr 4 of fhis embodiment displays'suéh ink
retaining peffo:mance_and'ink supplyihg performance
fhat are equal to thoée of the COnventional ink
cartridge cbmprising the urethane foam pieée.

"An ink cartridge, in which strénds or fiber

are flexibly arranged to intersect with'each ofher as
they are in the ink carfridge.in aécoidancé with fhe

preéent invention, 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.

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 .

e
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words, when the polyurethane'fiber of the first
embodiment ‘of the present 1nvention 1s used as . the .

negative pressure generating member, the amount of the

~ink solute, which dep051ts while an ink cartridge

filled with the pigment ink is storeq'for a long
period of'time, is estremely small, and also, the

deterioration of the negative pressure generating

.member'is eitremely'small in comparison to when the

o urethane foam is used as the conventional negative
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_pressure generating member. Therefore, the cartridge

compr1s1ng the polyurethane fiber strand as the
negative pressure generating memher.can Withstand
practical usage. |

As for another example-of the first

advantage, it can be pointed that the'deteriOration

of the'polyurethane is extremely small when used with

the ink with a high pH, for example, no less than pH
10 or the ink with a low pH, for example, no more

than pH 3.

When the inventors of the present invention

.measured the diameter of the inh particle, which

serves as an 1ndex for the aforementioned depos1tion

at 60 Oc, involving a case in which the ink cartridge _

was filled w1th only the 1nk a case in which it is
filled with the 1nk and urethane foam, and a case in

which it 1s filled w1th the ink and polyurethane

“fiber. The results are as follows.

.mmid
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Period - | - 2 weeks 2 months
ink only 0.093 (um)  0.093 (pm)
urethane foam  0.112  0.359
polypropylene fibers 0.093 -  0.118

As is evident from the results of the
meééurémeht deséribéd above,-the pglypropylene fiber
is compatible with the pigment ink, and'thefefore, is
preferable as thé negative pressure generating meﬁber
of the ink cartridge for stofiné_the pigment ink.

As for the second advantage of the structure

in accordance with the present invention,

'polypfopylene, which is in the form of fiber, is a

material suitable for recycling. In particular, when

the container portion of the cartridge is also made of

the same material.aé the fibrous portion as_it is in

the aforementioned embodiment, récycling steps can be

simplified,

For example, fibér (100;pm_in diameter)'can
be obtained from a used ink cartridge comprising.
iqtegrally the fibér and cohtainer by a melt-spinning
machine after heafing itfté_appro#imately 80 °C to
evaporate thenreﬁaining ink componéﬁts, though'the
color of fhe_fiber obtainable th:ough'this recycling
method. is going.to'be'bléCk.- | |

| | An ink cartridge was'prdduced by filling the

fib:ous material thus obtained into the céntainer'in

¥ 1t
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- the same manner as described-befOre, and was evaluated
- using the same method as descrlbed before._ The amount

of the rema1n1ng 1nk was 7. 9 g, wh1ch was

substantlally the same as that obtalned uS1ng the |
flber made of v1rg1n (pre—recycllng) polypropylene.
Therefore, it is eas1ly understandable that the ink
cartridge in accordance with the present invention is.
easily reoyclahle. o

Further, resin'ohips'produced by heating,a.
used ink cartrldge of the same type comprlslng the
f1ber1and contalner portlons to approxlmately 180 °C-

after evaporating the residual'ink conponents can be

formed into an ink cartridge container and lid using a

'molding'apparatus;

The recycling process can be carried out
using nothing but dlscarded ink cartrldges as
described above, but it is also poss1b1e to mix them,

at an optional ratlo,.w1th resin which has not been

' used for forming fiber or the like.

As for the material to be used to form the

ink cartridge:in accordance with the present

invention, any material usable for forming both the

container and fiber portions is acceptable. As for

the organlc materlal there are aramld v1nylon,
acryllc, polyester, polyethylene, polypropylene,

carbon. As for the nonorganic material,_there.are_

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

“Mﬂjd
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the metallic material, there are tﬁngsten molybdenum,

steel, stainless steel, beryllium, titanium, aluminum,

'magnesium,.and amorphous (Fe-Si-B grdup).

From the standpoint of ease of the initial

molding, the organic or metallic material is

. preferable, wherein the organic material is more

preferable in consideration of ease of handling.

Further, from the standpoint of récycling,

'thermopléstic'organic resins are further preféréble
‘since they can be easily recycled without going

~ through such steps.as'craéking or refining.

- As for further preferable thermoplastic

' resing, there are polyethylene, polyvinyl chloride,

polystyrene, acryldnitrile,_polypropylene, polyamide,

‘polyacetal, polyethyleneterephthalate, po'lybutyl_ene? |

terephthalate, polycarbonate( polyphenylene oxide,

polyphenyiene sulfide, pdlyether sulfon, polyether

keton, polyether imide, polyamidé_imide, polysulfon,
nylon, polyimide, and the like, as wéll as complex of
denatured_forms_of these materials.

However, as stated before, when an emphasis

~ is placed on the storage stabiiity 6f thé'ink-fo:'an

ink jet, olefinic résins such as polyethylene or
polfproleene-are particuiarly preferable.

”. Figures 3(a) and 3(b) show approximate
sections of the fibers ccmposéd_of different materiél._

It is optional to mix additives at a ratio that does
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not exceed the amount:oflthe,aforementioned resin.

. In order for the fiber strands composed of

the material selected from the list given above to

function as the preferable negative_preSSure
generating member Suitable for?the ink cartridge, 1t
is preferable for the strands to 1ntersect randomly

with each other at multiple points within the 1nk

*oartridge-as described previously. When the fiber

strands are filled in the ink cartridge 1n an orderly

manner like parallelly bundled fiber strands, the gaps

among the fiber strands are reduced, As a result, the

amount of the ink fillable within the ink cartridge is

'reduced. In other words, the amount of the usable 1nk

relative to the internal volume of the container is

reduced.

Figure 4 depicts the relationship between the

volume of the fibrous member 4 and_the volume of the

container ll before the former is filled into the
latter. |

As will be evident from this drawing, as the _
fibrous member 4iis filled into the container ll, it

is slightly compressed since the volume of the

- container 11 is slightly*smaller than that of the
.fibrous.member 4 As a result, a force proportional

to the degree. of compress1on is generated within the

fibrous member 4 due to the elast1c1ty of the fibrous

member 4.
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The following points: should be noted here.

"In order for the above.deSCribed first and second

advantages to be effectlvely displayed it is

| preferable that after the negatlve pressure generatlng

member is fllled 1nto_the-cartr1dge,_the volume of the

"fibrous member 4 is-not reduced by the physical

external force generated due to the vibration of the
ink cartrldge or the impact app11ed thereupon. More
spec1f1cally, when the d1ameter of the flber strand is
extremely small the overall volume of the fibrous
member 1s reduced as the ink permeates between the

f1ber-strands and causes the fiber strands to lump

. togethér. As the fiber strands within the fibrous

member lump together, the volume of the fibrous member

' is sometimes reduced to a point'Where'it fails to fill

-up satisfactorily the internal space of the ink

cartridge, or sh1fts within the cartrldge, preventing

the ink from be1ng sw1ft1y supplled.' It is guessed

_that th1s‘lumprng is caused by the following reasons:

as the ink makes contact with the fiber strands, the

,adJacent f1ber 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,
member. As a result .the fibrous member, the volume
of wh1ch has reduced below the 1nternal volume of the

ink cartrldge, Shlfts w1th1n the 1nk cartrldge,
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sometimes_breaking-the_contact between the ink supply
passage and fllter which reSults in a'situation'in
which the 1nk cannot be supplled sw1ft1y as descrlbed
above. ' |
| As_ufll.be.evident_from_the_above.
description,'it is preferable that the structure of"
the ink cartridge is:such'that'the volume of the

fibrous member within the ink cartridge does not

. decrease after the fiber strands come in contact with

the ink.
In order to create such a structure, it is

preferable for the f1ber strands of the f1brous member

- 4 to 1ntersect_each-other at multiple p01nts as shown

in'Figure"13.=*This'is because the forces, which are
generated by the surface tension- of the ink or the
11ke and work to move the flber strands in the
directions of arrow marks in the drawing when the
fibrous member.4ucomes'in'contact with the ink, cancel
each other due to the presence of the multiple

intersections, whereby the fibrous member is prevented

 from contacting.

In addltlon to the structure descrlbed above, '
there is another preferable structure, in which

f1brous mater1a1 hav1ng r1g1d1ty strong enough to

res1st the surface tens1on of the 1nk to be used is

employed, or-the frber strand dlameter is increased so

that the fiber strands become'rigid enough to resist
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' the surface tension of the ink to be used. Further,

it is preferable to select the fiber material

depending on theiink to be used. It is also

preferable to determine the amount of the fiber'filled'

" into the cartridge depending-on thehink 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'the fiber strands are bundled,

and this bundle'of_fiber strands is teased several

times in the direction parallel to the direction of

. the strands uSing'an apparatus_having comb-like teeth.

There is also a method in which the bundled

fiber ‘strands’ are cut to an optional'length, and then,

are stirred up us1ng a st1rr1ng dev1ce.

As for another means,’ there is a method in -

" which a negative pressure generatlng member having an

'_apparent volume larger than the 1nterna1 volume of the

cartridge container is placed in the cartridge
container, and then, is compressed by the cartridge
1id or the like with a-euffioient pressure.

As one of the preferable means, there is a

[tmethod in which the negative pressure generating

' member is constituted of a certain type of fiber

strand, the surface layer of whioh is composed of

resin hav1ng a relatlvely low me1t1ng point as shown

in Flgure 3, and the points of 1ntersect10n are welded

by heatlng the f1brous member at a temperature hlgher
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than the me1t1ng p01nt of the. external resin layer of -

the fiber strand and lower than the melting point of

the oore ‘portion of the fiber strand to stabilize the

' positional arrangement of the fiber strand portions

1ntersect1ng each other at multiple p01nts.

: Because of the reasons described above, and

_s1nce the amount of the fiber to be filled in the
-cartridge varies depending on the’ 1nterna1 volume and

_configuration.of the ink cartridge, the struoture of

the negative pressure-generating member, and the like
faotor, it is}impossible to-specify-Simply the

diameter °f]the fiber strand'for_the negative pressure
generating member to be used in the embodiments of the

present invention, and.also, to specify simply the

_amount 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
excessively large, the negative pressure is reduced to

allow the 1nk to leak out of the 1nk cartridge, and

-contrarily, when 1t is excess1vely small the negative

pressure is 1ncreased too high to_allow the ink to be -

supplied from the ink cartridge to the ink jet head.

Thus, the fiber strand diameter is preferred to be in
a range - of 5 pm - 1 mm; more preferably, 10 pm - 0.5

mm; and most preferably, 15 um - 45 pm, though.such
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preference depends'on'the-internal_vclume of the inh
cartridge and/or the amount of the fiber'strands to be

filled in the ink cartridge.

- AS for the preferable diameter range of the
fiber strands intersecting each other-at'multible
pcints, relatlve to the locatlon at which each flber
strand is d1sposed it is preferred to be w1th1n a

range cf 20 - 40 pm if the fiber strand is dlSPOSEd

near the ink supply port, and to be no less than 40 pm

if it is disposed in other areas. - The more preferable

fdiameter range_for the strand disPoSed in the other

areas is 50 -'100-um

There is no partlcular restrlctlon concerning

the f1111ng of the fiber strands 1nto the ink

cartridge, 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,
wh1ch is larger than the gap between the adjacent
f1ber strands, is created where the fibrous member 4

contacts the filter 8A of the ink supply passage, it

‘is possible fcr the ink supply from the ink'cartridge

to the ink Jet head to be 1nterrupted therefore, it

-'1s more preferable that the f1ber strands are pressed

toward the fllter of the ink supply passage.

Figures 5 and 6 are schematlc views of other

A
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embodiments of ink cartridge in accordance with the
present invention.

Referring to Figure 5, the density is varied

.so as to 1ncrease toward the 1nk supply passage 8 by

‘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
relatively larger diameter 4a in the other areas, in a
compreSS1ng manner.' with this arrangement the ink
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
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

as todhe'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
of the fiber.strand 4b generates a relatively low
negative pressure to increase the ink usage

efficiency. In other words, the negative pressure
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generated by the fiber strand 4a is lower than that of
the fiber strand 4b; therefore, the fiber strand 4a
displays less ink retaining capability, and a smaller
amount of the ink will remain unused therein. As is'
eVident from this description, the . functions can be
eaSily separated in this cartridge.

It should be noted here that the technology

| for providing the-negative pressure generating member

- with the density'gradient;as desCribed above has been

known with regard-to the conventional.ink container
compriSing the urethane foam or the 1ike. In the case

of the urethane foam, the denSity distribution within

- the négatiVe'pressure generating member is controlled

using the following two means: (1) before the foam
material is inserted into the.cartridge,.its
configuration is changed'(including the method of
cutting notches in the foam material), so that the

compress10n ratio varies within the foam material

_after the insertion, and (2) prOJections or the like

are provided within the ink cartridge to control the
density distribution of the negatime pressure-
generating member. ln the case of (1), a.anmh
material piece having an unusual (complicated)
configuration is to be inserted into the ink
cartridge, which is liable to cause the inserted foam

material piece to_wrinkle, wherein the wrinkle

+ occurring at an unexpected location sometimes

Ll #
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deteriorates the performance of the ink cartridge.

Further, the foam material piece must be

uprocessed to be formed into the unusual (complicated)

configuration,'which'sometimes_increasee_the_
manufacturing bost._ In the case of (2), the foam

material may be in a simple fdrm, for example;

. ‘rectangular, but since it ie quife common that the

projections are provided within the ink Cartridge, the

internal'volume_of the ink cartridge is reduced; in

other words, the ink capacity of the.Cartridge is

' decreased, resulting in the reduction of ink ﬁsage_

.On the contrary, in the case of the hegative

'pressure generating member used in the present

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

disposing mixedly within the ink cartridge a number of

‘fiber étrands with a different diameter as the

negatiﬁe_pressure.generating memberrcreates a .
preferable structure for improving the performance of
the.ink cartridge. |

Here, the technical cbneepf of using fibrous
material asrthe_negative pressure genereting:member,

which runs thrOugh'the preceding embodiments, can be

;,ai£
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summarized'as-foilews;

Flrstly, ‘the fiber'straud eenstituting the
flbrous member 1s regulated to a predetermined length
whereby the flbrous_member filled into the ink
contaiuer is deformed.within.an elastically deformable

range, So'that the fiber strands thereintintersect

each other at mu1t1ple p01nts.

For example,_referrlng to Flgure 7, let it be

assumed ‘that the length, w1dth ‘and height of the
substantially rectangular ink cartridge 1 are L,.N and
M, and the diagqnaliline_of the surface containing M

and N is,l,'.The preferable range for the length of

. the fiber strand eenstituting the fibrous member is to

be no_lees than 1. The more preferable range is'to be

‘no less than the length of the diagonal line F of the

rectangular_parallelepiped. When such a requirement

is satisfied, each of the fiber strands filled in the

‘cartridge 1 is deformed within the elastically

- deformable range to intersect withdothers at multiple

points.
Secondary, fibrous material pieces, each of

which is constituted of fiber strands having a

‘different diameter from those of the other fibrous'

_material pieces,'are disposed at predetermined points

within the ink cartridge 1.

For example, referring to Figure 8, the

_fibreus material pieCe 4b constituted of the fiber

_ﬁ&!
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strands with a relatively small-diameter is disposed

adJacent to the filter 8A of the ink supply passage 8

'so as to make contact therewith, and the fibrous

materlal piece 4a constituted_Of-the fiber strands
with a diameter larger than that of the strands
constitﬁting the'fibrous material piece.4b-is filled
so as to surround the;fibrods'materiai piece_4b and
fill the rest of the internal space of the.ink
cartridge. With this arrangement; the flow resistance

of the filter, which conventionally 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
oflthe ink retaining capability of the ink'container
can be.prevented. |

To describe more specifically,“the-folloﬁing

tahie_is given.

Table 1
‘Filter line _Container
(resistance)
CONV. 12 - 15 Bum _ Sponge_line approx. 90 mm
g . Fibers 4b Fibers 4a
EMB. 20 pm '
| pia. 25 - 40 pm | Dia. 50 - 100 pm

jl"‘
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In comparison with the conventional

- arrangement the filter diameter is increased to reduce

its flow_resistance,'which.conStitutes the major
portion of the flow resistance when the ink is
supplied. With this arrahgement,-the overall ink
deliveiy ;esistance is reduced. Alsp, the fibrpus
maferial composed'af the fiber strands with a.smaller -
diameter is diSpesed adjaceht to the filter;
therefore, it is.ppssibie to concentrate the ink
foﬁard the ink Supply.paesage, 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 secondatechnical
concept isiapplied Qhen a different type of negative
pressure geaerating member is'employed. |

In Figure 9, an alphanumeric reference 40a

_ designates a'pieCeiof felt composed of fiber strands
'with a relatively large diameter, and 40 b designates
‘a piece of felt composed of fiber strands with a

diameter smaller than that of the felt 40a. This

embodiment does not give_the fiber strands as much
freedom ae_the embodiments described'before, but aince

the relati&e diameter of the fiber strand is reduced

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
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fillable with the ink is increased relative to the

- space filled with thenfibrous material, while reducing

-the_amount'of the unusable amount of the ink within

the ink container. Further, since the felt 40b

.composed'of the.finer'fiber strands is piaced 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

.embodiments, nothing has been mentioned about the'ribs
to be provided within 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

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 |
embodiments of the present invention.

The sectional configuration of the fiber_

_strand may be 1n any of the configurations depicted in

these draw1ngs.' In particular, however,-in order to
1ncrease the volume of the v01d w1th1n the cartridge
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



10

15

20

25

_37o

" having a hollow structure~as'shown_in-Figurés 10(e)

~and IO(g);~are_mdre preferable. Further, in the cases

of the fiber 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:ihk'éartridge_l 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,.aﬁd_an_ink storing portion 56 which is’
disposed next'fo the negative presSuxe genefating'

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
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portion'53'to'be in communication with the atmosphere;

59, a rib for 1mproving the strength of the ink

-storlng portion 56 60, an openlng through which the

ink is filled into the ink container cartridge; and a

_referenCe.numeral 61 designates ajsealing member for

sealing the opening 60." The rib 54 is provided'with a

groove 54A for carrylng out the gas 11qu1d exchange

between the 1nk within the ink storlng portion and the
atmospheric air to be introduced into the negative
pressure generating member accommodating portion
t'hrough the air vent 58. With the presence of this
structure, the 1nk w1th1n the negatlve pressure
generatlng member accommodatlng portlon is first
consumed, and then, the_lnk within the ink storlng
nortiOn 56 is consumed. after the ink level within this
portion 53 drops to the groove 54A, and the
aforementioned gaseliquid exchange begins to allom the
ink in the 1nk storlng portion 56 to be supplied to
the portlon 53 side through the connectlng portlon 57.
Figure 12 is a perspectlve 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

the frontal portlon 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



10

15

20

25

-39-

aforementioned hous1ng, 104' a sheet of paper

(recording medium) fed out of the sheet feeder

cassette 103; and a reference numeral 105 des1gnates a

tray for hoiding the sheets of paper discharged

through'the'sheet conveying passage within the

aforementioned-printer 101. The member designated by .

a reference numeral 106 is a main assembly cover

having an L-shaped.sectional configuration; This main

" assembly cover 106 covers an opening 107 provided in

the right front portion of the housing, and is

" rotatively attached to the inward facing surfaces of

the opening 107 us1ng hinges 108. Within the hou31ng{

ha carriage 110 supported with guides or the like

(unillustrated) is disposed. The carriage 110 is
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 aforementioned guides or the like.it'

The Carriage'llo of this embodiment generally

comprises a stage 110a supplied horizontally with the

guides or the like, an opening (unillustrated), which

is formed in this stage 110a'adjacent to the guides
and in which the ink jet head is mounted, a cartridge
garage 110b for accommodating the ink cartridges 1Y,

1M, 1C and 1Bk mounted on the stage 110a located in

front of this opening, and a cartridge holder 110c for.

preventing the cartridges mounted in this garage 110b

dl
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from dropping out.

The aforementioned stage 110a is slidably
supported at the rear portion, with the
aforementioned guldes, and its front end portion is
resting on an unillustrated guide plate._ Thls guide

plate may double as a sheet press1ng member for

_preventing the sheet conveyed through the

aforementioned sheet conveying path from lifting up,

or as a member capable of functioning to 11ft the

.stage'from the:guides-in response to the thickness of

’ the sheet, in the manner of a cantilever.

As for the opening of the stage’ 110a, an ink
jet head (unillustrated) is mounted thereon, with its
ink ejecting orificee facing'downmard. '.

The cartridge garage 110b ie provided with a
through hole_e#tending in the_front-rear direction for
accommodating four ink cartridges 1Y, 1M, 1C and 1Bk

all tbgether,_and'also,,with an engagement notch,

‘which is located in each of the outward facing lateral

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

1C and 1Bk project from the front end of the garage
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'110b when they are placed within the garage 110b, and

the like measurement. 'The cartridge holder 110c is in

the form of a substantially.rectangular plate. The

- cartridge holder 110c is provided with a pairlof

engaging claws. 110e, which project from the

correepondent corners located'awaf from the corners
fixed with the aforementioned hinge 116, in the
direction perpendicular to the surface of the plate.

portion of the cartridge holder 110c. The plate

_portiontOf”the cartridge holder 110c is provided with

an accommodating hole 120, which"accommodates 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

the tab positions.'

As is evident from the descriptions given

“above, according to the present_invention, when the

fibrous material is employed as the negative pressure

generating member'in the ink cartridge, the narr0wing

of the gap between'the adjacent fiber strands can be

prevented while the ink is filled into the cartridge

'may result in the insufficient ink delivery, ink'leak,_

and the like, which occur as the reduced distance

between the adjacent'fiber strands deteriorates the

ink retaining capabiiity of the cartridge, but the

narrowing can be prevented.

Also, an ink container suitable for the
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change of the spec1f1c ink propertles due to the fiber
strand dlameter, can be prov1ded.

It is also possible to provide an ink

_container,;in"which the diameter of the fiber strand

w1th1n the contalner 1s preferably regulated and the

flow res1stance of the f11ter 1tself that creates the

‘dynamic reslstance to the 1nk_movement can be eased.

Next, a manufacturing method for the ink

.container will be described.

First, the first embodiment of the ink

container manufacturing method in aCcordanCe with the

present invention'will be described with reference to"

' Figures 14 and 15. Figure 14 is a sectional'view of a

finished ink container, and Figure_ls describes the

manufacturing ateps for the ink container.--
In.Figure 14, the main body 210 of the ink

contalner 1s formed by joining a container 211 and a

1lid 212. The ink and a flbrous member F capable of

‘retaining the ink are contained in the container main

hody 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

_progectlon leB projects into the conta1ner main body

210, and the inward tip of the cone-shaped projection
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

.Jf!_
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head of an ink jet fééording'apparatus.- |
. .Suchlah ink.cbntaiher is manﬁfacfﬁred through
the steps illustrated in Figures 15(a), 15(b), 15(c)
and 15(d). i - |
| To bggin with,'a ibng COntihuous strand 6f

fiber:F produced contihuouély with a fiber broducing'

 apparatus 220 is placed'into the container 211 as

shown in Figure 15(a).

The fiber pr@duding apparatus 20 produces:a'
céntinudus strand of, for'example;.pol?oléfihiq
polypropylene fibér, ﬁherein the_contihuous_strahds'of
polypropylene fiber Fis producéd'bylmeans pf
extruding £he melféd fiber material within a furnace
221 from a spipning nozzie 222.

| The cbntinuous fiber strand F extruded from
this fiber prodﬁcing apparatus is teﬁporarily rested'
befween ro}lersl23l and 232, and then, is sent out
into the guide hole 35A of a feeding guide 35 by a
pair of feéding-rollers 233 and 234, so as to be
introducéd ihfo thé container 211. _While_the fiber.
strand F is intrdduced into the container 211, the
container 211:15 reciprocated in the horizontal
direcfidn (direétion of an arrow mark A),_and the
feéding-guidé 35 is reciprocate§'in the diféctidn
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

i
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number of_continuous fiber strands F.produced
simultaneously bf the fiber producing apparatus 220
may be introduced into a single container le and
also, that a number of such fiber strands may ‘be
1ntroduced after being twisted together.

After the fiber strand F is accumulated in

‘the container 211 by a predetermined length the

feeding rollers 233 and 234 are stopped and a pair of
blades 236 and 237 are moved in the directions of
arrow marks Bl and BZ,,respectivelyy to cut the fiber
strand F byrpinching.it betméen them (Figure 15(b)).
Meanwhile, the.fiber strand F being extruded from the'
fiber producing apparatus 220 is rested between'the
rollers 231 and 232. The amount of the rested fiber
strand F can"be'adjusted by means of controlling the
rotation of the rollers 231 and 232. | |
Next the lid 212 is closed as 1llustrated

in Figure 15(c),_onto the container 211 in which the'

. fiber strand'F'has'been accumulated and then, the

container 211 and lid 212 are Joined ‘as shown in

'Figure 15(d), to form the container main body 210,

u51ng ultrasonic waves or the like.” It should be
noted here the the accumulated fiber strand F bulging
above the container 211 is preferred-to be pressed

down 1nto the container 211 with a press1ng member,

_ compressed air, or the like.

When both the container 211 and 1id 212 are
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formed of thermally fusible resin, they can be easily
joined by thermal Welding. Fﬁrther, when the

container 211'and 212 are fo:med of the same thermally'

fusible resin (for example, polypropylene) as the

fiber strand F, the joint can be properly sealed even
if tho fiber strand F io'pinched.bétween the.joining
Surfacos, sinoe the joining surfaces are thermally
Weided'fogether ﬁith the:pinohed fiber strand. in

addition, after the ink container is used, in other

words, after the ink in the ink container is

'completely'consumed,"there is no neéd'for_separating

theofibef-strand'F,as'the-ink fetaining member from

the'container main body 210, and they can be processed

together (for example, melted together at a

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

between thé gaps created between'the'adjacent portions

of the fiber strand F due to the capillary force

| generated there. For example, the ink'may be stored

into the container main body 210 through'the ink

supply port 211A:(Figure'14) ornan unillustrated ink
injecting port after the container main body 210 is

completed by joining the container 211 and_lid 212.

It is also acceptable to store thé ink into the
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container'zll'during the-operation for-guiding'the

fiber strand F into the container 211, before the

beginning of the operation, or immediately after the

send of the operation; It_should:be noted here that

when_the'ink is stored_befOre joining the container_

o211 and 1id 212, the ink supply port is kept sealed as

needed.

When the fiber strand F ispplaced into the -
container'le after the ink is stored, it must be
taken into cons1deratlon that the solvent of the 1nk

m1ght evaporate due to the heat possessed by the f1ber

‘strand F; therefore, it 1s_preferable to increase in

advance the amount of the solvent in the ink by the

amount estimated to evaporate while the ink is stored
into the contalner 211. For example, when it is'
estlmated that 20 % of the solvent of the ink is

evaporated by the heat of the fiber strand F,_all that

is necessary'is to reduce the ink'density-by means of

increasing in advance“the amount of the ink solvent by
the correspondent amount. it is also acceptable to

store the ink_in-the.folloWing manner: the ink

_solvent 1s stored in advance in the container 211-

next, the flber strand F is placed° and flnally, the
ink solute is stored-W1th or without the solvent.so as
for the resultant ink to have the optimum density. in

this case, not only the fiber strand F is cooled by

_the ink solvent stored in advance in the container
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211, being stabilized within the solvent in terms of

'positional_arraﬁgeménf,:bﬁt also, the_surface of the

fiber.strandﬁF beqomes more wettable, or more
compatible, with the ink.
The ink container completed through the steps

of placing the fiber strand F and the ink in the

_container main_body'21O asidescribeﬂ_above is used as

the ink.cartridge, whiéh is mounted in, for éxample,
an ink jet'redording apparatus, with its ink supply

port 211A (Figure 14) being connected to the recording

During usage, that is, during the recording
operation in which ink is ejeéted from the ink
ejecting orifices of the_recdrding head, the ink

retained by the fiber_strahd'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 geﬂerated by'the fiber'st;and.F}
When the recording operatioh is'not going on,'the ink
is prevéntedlfrom leaking by the ink retaining
capability of the fiber strand F. |

| _“Sihce the.fiber étrénd F is_a.continuous long
stfand,_thé amount'of waste ﬁarticiés or chips, which
are'liable”to be genérated at the cut surface of the
fiber strand F, can be minimized; therefore, the

filter 2131(Figure 14) is prevented from being clogged
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with sﬁch refuse. In othérlwords, fhé clogging'of the
filter 213, which his liable to occur when the fiber.
strands F'héving'been cﬁf reIativeiy short are
employed, caﬁ be aVoiaed}  |

| | As for the materialhsuitable for forming both
the.container'main body 210 and fiber,étrand F, it is
preferable td use the o:ganic or metallic material,
in consideration of ease of the initial fofﬁatibn
thefepf (before recyciihg)} wherein from_the'
'stanapoiht of handliﬁg, the organic matefiél is mbre
pféferable. When recyclability is taken into
cdnsideraﬁiong the thermoplastic résins, which'éan be

easily':ecycled.withdut'going through the proceSSing

‘steps such as cracking or refining, are far more

preferable. Further, when an emphasis is placed on

the stability of the material (compatibility with the

ink for ink jet recording during:an éxténded'storage

period), olefinic resins such as,polyethyiene_or

polypropylene are particularly preferable.
It has been already stated that in order for
the fiber strand F compbsed of a material selected

ffom'among_fhe aforementioned choices of material;to

function properly'as'a preferable ink retaining member

during ink jet recording, the fiber strand F is
preferred to interséct randomly with itself at
multiple points within the container main body 210.

Contrarily, when the fiber strand F:is.placed in the
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container main body'ZlO in an orderly manner like_
being parallelly bundled, the void within the
container main”body 210 is reduce; in otherIWOrds, the
space fillable with the ink is reduced. As a result,
the.ink oapacity of the container main body 210
relative to the.internal volume thereof is reduced.

As for the sectional configuration of the.

'fiber strand F, any configuration is aoceptable.

However, in order to.increase the volume of the void

within the cartridge filled with the fiber strand F,

the fiber strand F w1th the sectional configuration

hav1ng the ridges and valleys at the periphery, or the

'hollow one, 1s preferable.

It is not poss1ble to specify generally the
diameter and ‘amount of the fiber strand F to be filled
in the container main body 210 since they vary

depending on the-internal volume and configuration of’

'the container main body 210. However,'in

cons1deration of the fact that the generation of the

negative pressure is dependent on the gap between the

-;adjacent portions of the fiber'strand'F, it is evident

that when the gap is excessively large, the negative'
pressure is. reduced allowing the ink to leak out of |
the container main body 210 and contrarily, when 1t
is exceSS1vely small, the negative pressure is

1ncreased too high to allow the ink to be supplied

from the container main'body 210 to the recording
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head. Thus the diameter of the fiber strand F is

preferred to be in a range of 5 wm - 1 mm, more

- preferably, 10 pm - 0.5 mm,  though such preference

depends on the.ihternal voiume'of the container main
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

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

body 210 to the recording head to be interrupted;.

therefore, it is more 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

the fiber strand F is_introduced into 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
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

il
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diagonal line L1 of the container main body 210

-_(Figuré 14)} With such an artangement,'the cﬁt fiber

strand F is bent in the container main body 210,

whereby the_cut:fiber strands F are caused to

intersect with each other in a tangly manner so as to

provide sufficient ink retaining capability. More

ispecificaliy, the fiber strand F is cut to a length of

10 cm. Further, when it is intended to give the fiber

strand density a gradient within the'container main

body 210 as will be described later, the length by

which the fiber strand is cut may be changed
corresponding to where the cut fiber strand is

disposed within the container main body 210. When the

‘continuous fiber strand F is placed within the

container 211 without being cut, all that is necessafy

is to input the wanted 1ehg;h L2 (for example, 1 m) of

a single continuous fiber strand F in the controlling

meané.238.

Figure 16 isnén explanatory dfawing for
describing the second embodiméntiof fhe.manufacturing
steps for the ink container in accordance with the
present invehfidn. The contéiner main.body Zld in

this drawing comprises a container 211 and a 1id 212

'as'the'one in the aforementionéd_embddiment

illustrated in Figure 14 does.
In this embodiment, the fiber strand F is

formed into a long belt of fibroﬁs'aggregate F1l, and
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then, theffibrous aggregate-belt'Fl istfolded_into_the
container'211.n For example; when thermally'fusible
polyolefinic resinlsuch as polypropylene is used as
the material for the fiber strand F, the fiber strand

F 1s f1rst aggregated and then, the surface portion

of thus formed fibrous 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 Fl. As for the'form of the fiber

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 (seﬁeral centimeters)

randomly intersect at multiple points; that a large

number of long fiber strands are bundled so as to

extend in the longitudinal'direction of the aggregate

Fl; or thellike form. The Sectional configuration of

the belt of the aggregate F1l is optional;'for'example,

it may be rectangular. 'In other words, it may'he
'optionally selected depending on the configurat1on 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

-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
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244, being guided into the guide member 241, the

feeding guide 244 is reciprocated in the direction of
an arrow mark C in the same draw1ng, SO that the
aggregate F1 is folded. It is des1rable that at the

moment of each_foldlng, an externallforce is imparted

‘on the fold-back portion ofdthe'aggregate F1 by an

unillustrated auxiliary means, so that the aggregate

Fl is rellably folded not the ‘guide member 241. As

for the aux111ary means, a press1ng means or'
compressed a1r may be used to press ‘the aggregate F1

1n the foldlng d1rect1on or downward.

After the aggregate Fl 1ong enough to’ fill up

"the contalner main body 210 is folded into the guide

member 241, the rollers 242 and 243 are stopped as

‘shown in Figure 16(c), and at the same time, a pa1r of
"blades 245 and 246 are moved in the direction of arrow

.marks D1 and D2, respectively, to cut the aggregate F1

between the two blades. Within the guide member 241,
a holding‘portibn 241A is provided'fwhich is_ |

structured as a portlon of the gulde member 241, that

is, a port1on where the 1nterna1 d1ameter of the guide

. :member 241 1s_s11ghtly reduced, or as a proJectlon

disposed on the internal peripheral surface of the .
guide member 241, so as to help to compress the
aggregate Fl and hold it. Instead, the holding

portion 241A may be replaced with'a cap closing the

" downward opening'of-the guide member 241. .In any
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.case, what ‘counts is thedcapability_to hold the

aggregate F1 within the guide member 241.
Next, the guide member 241 and container 211

are put together in alignment as shan in Figure

16(c), and then, the aggregate F1 within the guide

. member 241 is pushed down into the container 211, with

10

15

20

25

' a pressing member 247. Thereafter, the container 211 '

and 1id 212 are joined as they were in the preceding

embodiment (Figurésils(e) and:16(f)). The placement

of the ink into the container main body may be either

before or after joining the two components.

Figure 17 is én éxplanatoryldraWing that
describes the steps of the third embodiment of ink
¢ontainer_manufaCturing method in écco;dance with the

presént invénfion."This_émbodiment is different from

_ the second embodiment in that the fiber strand F is

formed into a plate-shaped fibfous'aggregaﬁe F2. The

configuration of the plate of the fibrous aggregate F2

is optional, and is selected to match the
configuratioﬁ_of the COntainer main body 210.

Thié aggregaté F2 is'stocked in the stockér

' 248 (Figure 17(a)). When placed into the container

211, it is first pushed down into fhe guide member
241, being held there, as illustrated in Figure 17(b),
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
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the preceding embodiments (FigureS'17(c) and 17(f)).

-Also in thlS case, the placement of the ink may be

either before or after joining the two components.
Figure 18 is an explanatory draw1ng that

descr1bes 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'is_placed in a_ponch 251Iin_advance, and

then, the pouch 251 filled with the fiber strand F is

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

be used. For example, when the pouch'ZSl is composed

- of thermally fusible 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 long strands of fiber_randomly intersect with

each other at multiple points; that a large number of
short strands of fiber (several centlmeters long)

1ntersect w1th each other at multlple points; a large

'.number of long strands of fiber are bundled together,

or the like arrangement.

The pouch 251 containing the fiber strand F -
is stocked in the stocker 252 in advance (Figure

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

nﬂ!
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'container 211, it is pushed down to be dropped into

the container 211 (Figure 18(b)). At this_time, the

container 211 is horizontally moved to shift

sequentially the landing point of the pouch 251 in the

container 211, so that the dropped pouches 251 are

substantially evenlyldistributed in the container 211.

Further, the container 211 may be vibrated in the
'.horizontal and/or vertical direction'to'packlmore'

‘tightly the pouches 251. It is also possible to

vibrate and/or move the stocker 252'in order.to drop

‘evenly the pouches-251 into the-container 211.

-The'nnmberIOf the pouches 251 to be'dropped

' into & single container 211 is determined in advance

on the basisfof the sizes of the container 211 and
pouch 251, packing density of the fiber_strand_F_in

the pouch 251, or the like factor. After an

appropriate number of the pouChes'251 are dropped into

the conta1ner 211 the contalner 211 and 1id 212 are
301ned 1n the same manner as they were in the
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 draw1ng that

descrlbes the steps of the fifth embodlment of the 1nk

'contalner manufacturing method 1n accordance w1th the

present 1nvent10n. This embodlment is different from

the_aforementloned.second embodiment in that the fiber
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strand F is placed in the;container'211-withOut being

.first fixed in the guide member.241; .Further, in this

embodiment the bottom portion of'the guide member 241
is fitted into the container 211 (Figures 19(a) and
19(b)), and then, the fiber strand F is pushed
downward 1nto the container 211 with a pressing
member 247 as shown 1n Figure 19(c)). - Around the
bottom edge of the press1ng member 247 a projection
247A is provided, which progects downward_and pressed
harder the pOrtion of the'fiber strand.F facing the
projection 247A' preventing therebf”the fiber strand F
from being pinched between the JOlnlng surfaces of the

container 211 and 1lid 212, as shown in Figure 19(d)

After the fiber strand F is moved into the container

‘211, the cOntainer 211 and 1lid 212 are joined as they

were in the preceding embodiments. The ink may be
placed either before or after joining the two
components.

As for the arrangement of the fiber strand F

in the guide member.241, that 1s,_the arrangement in

~which the fiber_strand F is subseQuently placed in the

container main body 210, it may be such that one or
several long strands of fiber randomlylintersect at
multiple-points; that a large number of short'fiber'

strands (several centimeters long) randomly intersect

- at multiple p01nts, that a large number of long fiber

strands are bundled SO as to extend in the
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'-1ongitudinal'direction of’the fibrous aggregate Fl; or

the like arrangement.
_ _Itfis'not_mandatory that the guide member 241
is provided with the holding portion 241. For

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’

illustrated in Figure 19(b). In this case, the

internal space of the guide member 241 serves as the

- guiding path for the fiber strand F.

Figure 20 is an explanatory drawing that

_ desqribes the'steps of the sixth embodiment of the ink

container mandfacturing method in éccordance with the

" present invention. Also in this embodiment, the -

poucheé'251 are uséd as they ﬁere in the fourfh
embodiment illustrated in Figure 18, except that there
are'two'types of pouches in this embodiment: those
containing fhe-fiber strand FA with'a smaller diameter

and those containing the fiber strand FB containing

‘the fiber strand with a larger diameter. After the

pouches 251 are dropped into the container 211, the’

1lid 212 is joined with the containér 211 as it was. in
the:fourth.embodiment, wherein the'pduch-251
containing the smaller diémetér.fiber.strand FA is
dispoéea so as to face the ink sﬁpply port 211A. Suéh
ah aftangement is reaiized in the foilowing manner:.

after a pouch 251 containing the smaller diameter

d
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fiber strand.EA is_qisposed on'the filter 213 as

.illustrated'in Figure 20(a), pouches 251 containing.’

the larger diameter fiber strand FB are deposited

- (Figure 20(b)), and then, the iid 212 is JOlned

(F1gure 20(c))
The 1nk reta1n1ng capablllty (generatlon of

apparent negatlve pressure) of the f1ber strand F,

"whlch is given by the capillary phenomenon, is

proportional- to the size of the gap between the _

adjacent portions of theffiber'strand F; in the-case

' of the smaller diameter fiber strand FA; the gap

between the adjacent portions of the fiber strand F is

small,’ which makes the ink retaining capability:
stronger, whereas,'in the case of therlarger'diameter'

flber strand FB, the gap is larger, which makes the

'1nk reta1n1ng capablllty weaker. Such 1nk retaining’

capablllty varles depending on not only the external

diameter of the fiber strand, but also, the sectional

configuration thereof; therefore, the combination of

‘the fiber strands FA and FB may be replaced with a

combination of fiber strands different.in'the
sectional configuratien. |

| When the f1ber density in the contalner main
body 210 is 1ncreased toward the 1nk supply port 211a,
it is easier for the ink within the contalner main |

body 210 to collect toward the ink supply port 211A,

 which reduces the amount of the ink left unused.

e
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Further, the projection_leB'perectingiinward-from'
the ink supply port 211 functions to compress the

fiber strand FA, increasing further the density

_ thereof.

_What is important in this case is for the
pouch 251 filled with the smaller diameter fiber
strand FA to be disposed to face the ink supply port

211A. When'it is placed in the container 211 at the

same time as the other pouches, or when the structure

" of the container 211 is such that when the pouch 251

is placed in the container 211, the ink‘supply'port'

211A comes to be situated at the top, it'may'be_placéd'

‘after the other pouches 251 are dépositéd.. Further,

it is also acceptab1e to preparé three or more fypes
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

manner as to increase the fiber strand density toward

"the ink supply port 211A in the container main body.

 Figure 21 is an explanatbry_drawing that

describes the'steps_of the seventh embodiment of the

- ink containerimanufacturing method in accordance with

' the present invention. In this embodiment, a fiber

strand FB, which is equivalent to the fiber strand FB

in the sixth embodiment described above, is placed in

:the container 211 without being packed in the pouch

251. As for the placing method of the fiber strand
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FB, the one employed in the first or fifth embodiment

may be'emp;oyed. Further, two or'mbre different typéé_-
of_fibér strands may be placed, és the fiber strand 
FB, iﬁ.the'container,zil,.sb that the fiber dehsity is
increased toward the ihk'suéply_poft 211A. Also, the
fiber'étrand FB.may be placed in:thé container.211
without being'packed in fhe poﬁch 251,lﬁsing the samé

method as the aforementioned first or fifth

‘embodiment; in thiS'case,-it may be placed_in such a

manﬁer that the fiber strands FA and FB are aggregated

into the form matchiﬂg the infernal'configuration of

the cdntainer.ZII, and the fibrous aggregate thus

formed is placed in the container 211, wherein the
aggregate can be stabilized by meahs of welding the
-fiber'pbrtibns at multiple points ét which the fiber
portions expoéed at thé surface infersect with each
other.

'_ Figure 22 is.a'Sectidnél view of an ink
¢ontainér:that describes.the eighth'embodimenf of the
ink container manufacturing method.in accordance with
the present invéntion. In this embodiment.'the.
fibrous aggregéte.is forﬁed'in such a manner that the
aggregate of the larger diémetei fibér strand is

enclosed within the aggregate of the smaller diameter

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
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the fiber strand*portions~exposed at the surface of

' the aggregate at multiple points at which the fiber

strand portions interSect each other. As for'the
placing method for the aggregate, the method employed

in the fifth embodiment (Figure 19), for example, may

be employed. In_the ink container,of this embodiment,
the apparent negative pressure,is primarily generated
by the smaller diameter fiber strand FA disposed along

the internal wall surface of the COntainer main body

210, whereas the larger diameter fiber strand FB
positioned within the-smailer diameter fiber strand FA

generates a smaller amount of the apparent negative

'pressure, which results in weaker ink retaining

capability, but reduces the ratio_of the ink left

‘unused.

-Figure 23 is an explanatorf drawing that
describes the steps of the ninth embodiment of the ink
container manufacturing method in accordance with the
present invention. In this.embodiment,.the pouches

251,'in which the fiber strand F is packed in the same

manner as the fourth embodiment illustrated in Figure

18, are depos1ted in the container 211 while the
container 211 is continuously or intermittently moved

1n the direction of an arrow mark G by a conveyer belt

'270. Then,_thehlid 212.1s joined with the container

211. ‘Therefore, a number of stockers 252 are arranged

in the direction of the path of the container 211,
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'wherein the pouch 251 is dropped form each of the

stockers 252 into the container 211, to be disposed. at
a predetefmined location within the container 211.
| Figure 24 is an explanatory drawing that

describes the steps of the tenth embodiment of the ink

container_manufacturing method ih'accordance with the

present invention. 1In this embodiment, a pouch 251

.containing:the smallef diameter fiber strand FA and a

-pouch 251 cbhtainer the larger diamefer fiber,sttand

FB are_drbppéd'into the container 211 placed on a

éonveyer belt 270, from stockers 252-1 and 252-2,

respectiveiy, in_thé same manner.as.the éixth
embodimenfliilustratéd in Figure 20,-and then, the 1id
212 is joined with the container 211, The pouch 251
containing ﬁhe smaller diameter fiber strand FA is

dropped into the container 211 so as to face én

_unillustrated-ink_supply.port,

As déscribed above, in the case of the ink
container manufacturing mefhod in'éccordance with the
preSént ihvéhtion} the fiber étréﬂd is 1éd infO'fhe
COntaiper main body as it is continuoﬁslf prodﬁced;.

therefore, the fiber strand and ink container can be

‘manufactured through a continuous operation,; which

makes it possible to eliminate the storage facility
for the fiber strands, or'the like.
Further,'in this ink container manufacturing

method; the continuous fiber’strand is-led-into the
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container main body'after heing-temporarily rested;

therefore, the'ink cdntainer can be manufactured o

.w1thout 1nterrupt1ng the continuous productlon of the

f1ber strand.

Further, when the ink container is

manufactured through_such a procedure_that thelfiber

strand is formed into a belt of fibrous aggregate,.and

.then, this belt of fibrous aggregate is folded into

the container'main body,'the fiber strand is.prevented
from scattering: therefore, it can be reliably placed.
in.the container. : |

In addition, when the 1nk conta1ner is
manufacture through such a procedure that the

aggregate of flber strand is produced in advance, and

_then, a predetermlned number of these aggregate p1eces

are placed in the contalner main body, not only can
the flber strand be rellably placed in the contalner

main body wh11e preventlng it from being scattered

' but also, the number of the aggregate pieces to be

placed in the container main body can be changed,

depending on-the type of the ink container; therefore,

this methodgis'applicable to various ink containers.:

| ) When'the”ink container is manufactured
through anotherhprocedure in which:the fiber strand is
packed in a.pouch, and then, this pouch containing the
fiber strand is piaced in_the'container main'body, the

fiber strand can be reliably placed in the container
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while preventing the scattering of the fiber strand.

_ ‘When the ink container is manufactured
through such a procedure that the fiber strand is 1ed
into the container-main body through the guiding path

of. the guide member} the fiber strand can be smoothly

and reliably placed in- the container while preventing'r

| it from being scattered.

When the ink container is manufactured
through another procedure in which the fiber strand'is

placed in theICOntainer main body after the fiber

strand is once held in the guide member to regulate

the aggregating form of the fiber strand the fiber -
strand can be_reliably and smoothly.placed in the
container.: i

When the polyolefinic material is used as the
material'for the fiber strand, it is possible to giée
the ink container compatibility with various types of

ink, for example, alkaline ink, and also, to stabilize

‘the structure of the fiber strand aggregate using the

thermally fusible properties of the_material.

Further, when two or more types of fiber

~ strands different in external diameter or sectional

configuration are employed as the fiber.strands to be

'_placed'in the container main body, the ink retaining
- capability of the fiber strand_can be established-to

_be-optimal for their position within the ink container

main body.



10

15

20

25

-66-

~ When the ink container is manufactured
through such a procedure that the 1nk is placed in the

container main body before the fiber strand is placed

therein, a certain degree: of flexibility is afforded

in the 1nk container manufacturing process, wherein

" the ink can be prevented from being denatured, by

means of 1ncreaS1ng the amount of the solvent in the
ink by the amount equivalent to the amount of the
solvent that evaporates when the fiber strand is
placed in the container. _ _

Further, when the fiber strand is placed in
the container after the 1nk solvent is placed in the

container main body, it is possible to improve, in the

‘ink solvent, the arrangement in which the fiber strand
' is placed in the container, and also, to improve the

wettability of the 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

application is intended to cover Such modifications or

changes as may come w1th1n the purposes of the

1mprovements or the scope of the follow1ng claims.

Co

&
o <
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WHAT ‘IS CLAIMED IS

1. An ink.container for containing ink to be
supplied to an ink jet head, comprising;
‘fibrous métefial;

an ink discharge port for discharging the ink

'to the ink jet head;

a portion for containing said fibrous = °©

material at least adjacent said ink discharge pbrtf

wherein said fibrous material is deformed

-within a degree of elasticity, fofming a plurality of

intersections in different directions, and contained

in said containing portion.

2. A container according to Claim 1, wherein
said fiber_materil has a diaméter larger thaﬁ_a
diametér Qf_a filteriprovided adjacent said

discharging port in said inkﬂcontainef or in said ink |

jet head.

3. A container according to Claim 1, wherein

'said fibrous material comprises a first fibrous

' material contained in a first containing portion and a

second fibrous material contained in a second

containing portion said second fiber material has a

ij‘ﬂ
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diameter larger than a diameter of the first fibrous

material.

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

portions.

" s, -An.ink-éontainer for containing ink to be

supplied_to_an ink jef heéd, cdmpfising:

fibrous material; |

an ink dischérge'port_fo dischargihg the ink
to_thé ink jet head; |

a portion for containing said fibrous
material at least adjacehf said ink.discharge port;

wherein said fibrous material and a wall of

said ink container is same condition materials.

6. - A container according to Claim 5, wherein the
materials of said wall and éaid'fibrous material are

olefin resin material.

7. A container according to Claim 5, wherein at

-

' * € L M 8§ =
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~ least one of the materiais-Of'said'wall and said

fibrous material is remélted_material.

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

point of solvent of the'ink.

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'_
material at least adjacent said ink discharge port;

wherein said fibrous material is deformed

: withih a degree of eiaSticity, forming é 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 pigmeﬁts.

10. An ink container for'containing'ink to be _
supplied to an ink jet head, comprising:
' unwoven or felt-like fibrous material;

an ink discharge port for discharging the ink
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to the ink jet head;
a portion for containing said fibrous
material;

wherein said fiber material has a diameter

larger than a diameter'of a filter provided adjacent

said discharging port in said ink container or in said.

ink jet head.

11. An'ink'container'for containing ink to be

supplied to an ink jef héad,.comprising{

first fibrous material comprising unwoven of
felt-like fibrous matérial}

a first.portion for confaining said first
fibrous matgrial;

a secdnd portion for containing said second
fiber material; |

wherein said second fiber material has a

'diameter larger than a diameter of the first fibrous

material.

12. An ink jet apparatus comprising:
an ink container containing fibrous material
af'least'adjacent ink discharging portion;

an ink jet head for reCeiving ink throﬁgh

said ink discharging portion from said ink_container;

T

|
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wherein said fibrous material is deformed
within.a degrée of elasticity, forming a piurality of
intersections in different'directions, and qontained

in said containing portion.

'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 éaid ink'cbntainer;

'wheréin'said fibrous-material'is deformed
within a deg:ee nf e1asticityi forming a plurality of
intersecfions in different directions,.and COntained
in said containing'porfibn,iand wherein Saidifibrous.'
material is.of olefin resin mafenial;land said |

container contains the ink which contains pigments:
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15; An 1hk Jet apparatus comprlslng.
| an ink contalner contalnlng f1brous materlal
at least adjacent ink discharglng portlon;'
o an ink jet head for receiVing ink through
said 1nk d1scharg1ng portlon from saiad 1nk contalner'
wherein said flber mater1a1 has a diameter
1arger.than.a_diameter of a filter prqvided adjacent
said.diechafging pqrf in said ink centaiher er in said

inkjjet-head..

16. | Ah ink jef apparatus eomprising:.
an ink container containing.fibroﬁs material
at least“adjacent’ink discharging poftion( said'ink
cohtainer havihg'first fibrous'materiai comprising.
unwoven of felt- 11ke fibrous material, a first portion

for contalnlng sa1d first fibrous mater1al a second

portion for contalnlng said second.flber material;

an ink”jet'head for receiving ink from said
ink contaiher::_ |
_ wherein'eaid second'fiber material has a
diameter iargef_thah a diameter of the first fibrous

material.

17. A'manufacturing method for a ink container

containing a fibrous material for retaining ink,

¥ ¥



10

15

20

- 25

c=za= | [T T
o . . * c L ] S * .

comprising:i
| providing a main body of saio ink container}
and. B
producing fibrous materiél and continuously
£i1ling it into said main body while producing the

fibrous material.

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

main body of the ink container.

19. A manufacturing method for a ink container
containing_a fibrous'notorial for fetaining ink,
comprising: | )

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

prodncing a strand of fihfous material; and

filiing the strand into.said main.body while

folding the strand.

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

comprising:
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'pfoﬁiding_a main body of said ink container;

:and

producing aggregates of fibrous matefial;
filling a predetermined number of aggregates'

into said main.body while producing_the fibrous

material. .

21. A manufacturing method for a ink container

containing a fibrous material for retaining ink, .

comprising:

providing a main body of said ink container;

and

providing bags of a'material'capable qf

‘passing the ink;

filling a fibrous materiai in said bags;

‘filling a predetermined number of said bags

into said ink container.

22, A manufaetufing method for a ink container

containing a fibrous material for retaining ink,.

comprising:

providing a main body of.eaid-ink container;
and
providing fibrous material;

proﬁiding a guiding member for guiding the
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plac1ng an openlng of said guide in the main
body; and then
supplying the fibrous material into said main

body through said guiding member.

23. A manufecturing method_fof e.ink_container
eontaining-a_fibrdus mateiial forffetaining ink,
comprising: -

) providing a ﬁain'body of seid ink conteiner:

aﬁd ' | | |

proViding an aggregate of fibrous material; .

providing a guiding member for holding the
aggregate of the f1brous material; -

placing the main body and the gu1d1ng member
adjaCent to each other; and then

supplying the_aggregate'of,the fibrous
material into said main body thfoﬁgh_said guiding

member.

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

olefln-re51n material.
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25. A method according to Claim 17, 18, 19, 20,

21, 22 or 23, wherein the fibrous material comprises

' two or'more-fibrqus materials having different

diameters.

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-

sectional shape.

27. - A manufacturing method for a ink container |

containing a fibrous material fdr retaining ink,

comprising:
| providing a main body of said ink container;

 supplying the ink into said main body; and

supplying fibrous material into said main

body.

28. A method according'to Claim 27, wherein an

amouht'of sdlvent'in the ink supplied into said main

body is larger by an amount of evapbrétion during the

fibrous material supplying step.

g



10

15

0

25

. .

29. A ﬁanﬁfécturing method for a'ink cohtainer
cdntaining a fibfdus material fof retaining ink,
comprisingf L |

| proﬁiding a main body of said ink container;

suppiying é soivent of the ink into said méin
body; énd then |

supplYihg fibrous material into said main

" body.

—_—
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