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]openlng as requlred and a pro'Th

' BACKGROUND OF THE INVENTION

Field of the Invention
;~The present invention re: to an ink

absorblng body to which ink . 1 1njected an ink

tank 1ncorporat1ng the ink absorbi: g'body and

" being used for supplying a llquld %hrough a supply

”tlon method of

ﬁthe_;nk tanh; The invention fu'jher relates to an
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;;iﬁk%iet cartridge including an;;nk—jet printing

head and anfﬁnk-jet printing apparatus.
Déscription.of the'Related Art
In an 1nk tank to be used 1n an 1nk—3et

prlntlng apparatus, the ink tank 1nc1ud1ng an ink

tank portlon 1n a form of an 1nk-3et cartridge

'1ntegrally 1ncorporat1ng a prlnﬁfng head, it is

,typlcal to prov1de means for a Justlng a pressure

as to obtaln good ink supplyin

-1nk-3et prlntlng head as prin

of an ink stored in the ink tan" 'to be negative

pressure relatlve to the atmospherlc pressure so

bility for an

.As generatlon means of such pressure,
hereinafter referred to as "vacuum", an ink
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15 'body;ls f111ed w1th1n the reglon at the state of

:e@;qapanese
72’*15/1996

'ﬁ:ﬁormlng a p;urallty of 1nterseqtlons in various
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.color'prlntlng on the plain pipig

: performed to. .discharge or ejec

card when 1nk is dlscharged oh the surface of the

post card and so forth in the*recent years.

-yF r example, in order to ppress bleeding at

;boun Try region between the d f_:rent color

js, whlch are adjacent to_each other, upon

it has been

Pre-treatment



- liquid at predetermined printing position on the

;prlntlng paper in advance of”ej ction of the ink,

gand subsequently to eject a_- epgtratlon type

-ink containing anionic dye t _-réaction with
: the pre-treatment ligquid for_ma ng_the dye
- insoluble. When measure for:the, '

 mfrequirement is taken by improv ?hgrink, it has

f;;been required to define opti cal property

" with respect to components & dfin the ink.

10.. The fiber to be used as nk. absorbing body

- has éuperior property in inkTa s,;ﬁ;ﬁg'efficiency

ﬁ*%and chemical stability in coﬁﬁéétiﬁg=with the ink,

in combarison with the method utilizing foamed

;body, such as polyurethane foam.br so forth aé the

;ink absorbing bodj, in fhe prior art. This is

‘because the actual volume of the fibrous ink

_ bsorbing body in the internal volume of the ink

 ig§tank is smaller than that of the conventional ink
iﬁ}absorbing body of the foamed bédy, and because the

zd;ffiber per se is not reactive to the ink.

o Particularly, when polyolefin resin which is

inexpensive and has superior acid resistance,

.alkalescence resistance and solvent resistance, is

taken as material for the fiber, the fiber may

25- have superior chemical stabi___y_relative to the

2; ink. Therefore, the ink absogging body has been

‘designed under the premise ofj%éert property
‘relative to the ink.

However, the present inventors have found, as
-3 - '



un perlod:aﬂia temperature £ 60 C it has been

-25'-:..-- k absorbing body

n ink-jet, which




The depos1t1ng amount of

l on the flber is in a ratio range
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SUMMARY OF THE INVENTION

The present inventors haﬁé{paid attention to
ﬁhe oily material.and the sugﬁactant in the oily
material and reached an inveﬁﬁion-of an innovative
method to easily realize the idea as set forth
above by utilizing the oily mé;gxial and the

surfactant contained thereinm

3 component.

The present invention has been worked out on

the basis of such novel findigqt"Tﬁgrefore, it is
an object of the invention tdébrbvide an ink
absoibing body to be injected.an ink, which
utilizes a fiber and can be used for inks of
various physical property, aﬁiinkztank and an ink-
jet cartridge using such ink.ébsorbing body, and
an ink-jet printing apparatuéfloading such ink
tank or ink-jet cartridge. | |

In a first aspect of the ?resent inventibn;
there is provided an ink §bs9§bing body storing an
ink injected into an ink tank#for an ink-jet with
capillary force between fibers,

wherein on a surface ofitﬂg fiber before

filling the ink, a surfactantiis deposited within

a range of 0.002 to 0.2wt% relative to a weight of
the ink. .
' Here, all of the surfacéan ?aéposited on the
fiber may be removable from ; e surface of the
fiber. _.’
A part of the surfactant ‘deposited on the
-6 - -7
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flber.

'hthere is prov1ded an ink abshw_

fiberﬂmay be'removable-from the surface of the

In a second aspect of the;present invention, -
1ng body storing an
1nk 1n3ected 1nto an ink tank for an ink-jet with
caplllary force between flber, |

whereln ‘on a surface of the fiber before

f1111ng the. 1nk a surfactant 1s deposited within

" a range of 0.01 to 0.5wt% relatlve to a weight of

the fiber.

In a thig@;aspect of the7§resent invention,
there is prozédéd ah ink absoﬁbing body storing an
ink injectedhinto an ink tank for an ink-jet with
capillary force'between fiber, |

wherein a nonionic surfactant is dep031ted on
the surface of the fiber.

Here, a cloud point of the surfactant in the
ink may be h;gher than or equal to 65°C.

The inkjabgorbing body may be processed by
heat forming at least the surface thereof.

The fihe%iﬁay-contain po;golefin type resin as
primary compoqent.

The polYoiefin type resin may be
polypropylene. |

In a fourth _aspect of the\"resent invention,
there is prov1ded an ink tank'j ompr1s1ng.

an ink abso:blng body sto;szg3an injected ink

with capillary_force betweenéfiher; and

~a.casing housing the ink absorbing body and
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hav1ng an atmosphere commun*”atlng portlon,

. ___g-.h't of the

Here, the casing may have an 1nk supply

openlng, and the absorbing body may be housed

Within a regron at the s1de- he ink supply

opening amoﬁéba region surro dsby the casing.
The casmg may form an bin
:perlphery
equivalent to the outer per__hery of the absorbing
body. |

receptacle chamber having 1nn

-In a fifth aspect of the IVesegt'invention,

there is prov1ded an ink ta

.an ink absorblng body storlng an injected ink

_with caplllary force between fiber;

i a ca31ng hous1ng the 1nk absorblng body and
hav1ng an atmosphere communlcatlng portion; and

a non1on1c surfactant be1ng deposited on the

'surface of the fiber.

' Here, thegcas1ng may be §6ﬁstructed by

integrally fofming at least ome ink chamber

storing an ejection liquid ¢ ining a cationic
substance and at least one ink. c¢hamber storing an

ejection liquid containing a ic substance, at

least one of the ejectioh liQuids may be a colored

printing ink.

" The cas1ng may be constructed by arranging a
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~container storing an ejection

‘plurality of ink contalners 1nc1ud1ng at least one

'1nk container storlng an ejectlon liquid

containing cationic substance and at least one ink

liguid containing
anionic substance, and a part of or all of the

ejection 1iquids.may be colo dﬂbrinting iiquid

In a sixth aspeet of th "esent invention,
there is prov1ded an 1nk-3etﬁcartr1dge comprising:

an ink tank, including: - ;3

an ink absorbing bo ::SEOring an injected
1nk with capillary force between fiber; and
a casing housing theglnk absorbing body

and having an atmosphere_commﬁnicating portion,
wherein on a surface of the fiber_beﬁore filling
the ink, a surfactant is depeéited within a range
of 0.002 to 0.2wt% relative t6 a weight of the
ink; and _ 'H.

an ink-jet printing heaa-ﬁbr performing
printing by ejecting an ejection ink stored in the
tank on a printing mediﬁm.

In a seventh aspect offﬁheﬂpresent invention,

there is provided an ink-jet- ;rtridge comprising:

an ink tank, including
an ink absorbing bbdﬁ toring an injected
ink with capillary force between fiber;

'a casing housing th k absorbing body

" and having an atmosphere communicating portion:

and

a nonionic surfactant 'being deposited on
-9 -
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the surface of the fiber; and

an ink-jet printing head for performlng

printing by ejecting an ejqu“on'lnk stored in the

tank on a prlntlng medium.
~ Here, the ink tank may b detachable relative
to the ink-jet printing head.:
In an eighth espect of the fresent invention,
there is previded an ink-jegﬁﬁr gﬁiﬁg apparatus,

comprising:

an ink-jet cartridge, iﬁ;iﬁding:
an ink tank, 'having;&-
an ink absorblng body storing an
injected ink with capillary force between fiber,
and |
a casing housiﬁg:the ink absorbing

body and having an atMosphere'cpmmunicating

_portion,

wherein on a surface of the fiber before filling
the ink, a surfactant is depoéited within a range
of 0.002 to 0.2wt% relative to e weight of the
ink,_and |

an ink-jet printingfﬂead for performing

printing bynejecting an ejeqﬁibn ink stored in the

tank on a printing-medium; éﬁdf
a carriage detachably m ing the ink-jet
cartridge.

In a ninth aspect of thrhpresent invention,

there is provided an 1nk-3et prlntlng apparatus

comprising: e
10 ~.;.
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an ink-jet cartridge, including:'
én ink'tank, having:
an ink absorbing body storing an
injected ink with capillary force between fiber;

a casing housing the ink absorbing

~ body and having an atmosphere communicating

portion; and

| a nonionic surfactant being deposited
on the surface of the fiber; and |

an ink-jet printing head for performing
printing by ejecting an ejection ink stored in the
tank on a printing medium.

Here, the ink tank may be detachable‘reiative
to the ink-jet printing head.

The production process of an ink tank
including an ink absorbing body storing an
injected ink with capillary force between fiber
and a casing housing the ink absorbing body and
having an atmosphere communicating portioh,
comprising the steps of: |

preparing an ink absorbing body, in which, on
a surface of the fiber before filling the ink, a
surfactant is deposited-within a range of 0.01 to
0.5wt% relative'tova weight.of the fiber;

preparing the casing;

inserting the ink absorbing body into the
casing; and

injecting an ink_into the ink absorbing body.

The step of depositing the surfactant may be
- 11 -
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_comprise a step of performing

performed in a step of preparlng long flbers or
short -fibers.

-in the step of depositin-

he surfactant, the
sq%fagtant to be deposited be nonionic

surfactant.

- The ink tank production. foagsf}may further
ompréssion heat
formlng of a fiber aggregatel_ ‘have an external
surface correspondlng to an 1nter10r conflguratlon
of the casing. |
The above and other objeéts, effects, features
and advantages of the present 1nvent10n will
beqome more apparent from the,fgllowzng
description of the embodimentéithereof taken in

conjunction with the accompanjing drawings.
BRIEF DESCRIPTION OF THE DRAWINGS

-Fig. 1l is a perspective v@gw for explaining a

construction of an ink-jet ca?tridge, to which the

present invention is applied{='
Figs. 2A to 2E are expla” ry views shoWing
insertion method of an ink abso bing body into the
ink-jet cartridge of Fig. 1;
‘ Fig. 3 is a perspective ¥ showing another
embodiment of the ink-jet ca dge, te which the
present invention is applied ‘
Figs. 4A and 4B are diagramnatic views showing

manufacturing process of filament or long fiber;
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manufacturing process of sta

- Figs. 5A and 5B are diagfaﬁmatic views showing

?or short fiber;

Figs. GA to 6D are expléq tory views showing

Qinﬁ-injecting process into a k absorbing body

23

of ‘conventicnal polyurethane

| Figs. 7A to 7D are expig ry views showing
an ink injecting process int“.lé.ink_absorbing
boéy employing the ink absofbﬂ_gﬂbédy of the
prqsent invention; -

.’Fig. 8A is an explanato:yiview showing
explaining-a production prodéé?-of a further
embodiment of the ink-jet cartiidge, to which the
pré#ent inﬁention is applieé} |

Fig. 8B is an exploded pg?spective view of an
ink tank to be produced throﬁéﬁ the production
process of Fig. 8A; h

~ Fig. 9 is a section showing a still further
embpdimént of the ink—jet caﬁéiidge, to which the
present invention is applied;.

Figs. 10A to 10C show a yet further embodiment
of thefink~jet cartridge oﬁ;'ﬁé present invention,

in which Fig. 10A is an explode f.erspective view

of a color ink tank with ﬁhré“
Fig. 10B is an explodéd; spective view of a
black ink tank with one chamb
Fig. 10C is an explodéd;pe fbective view of an
iﬁk—jet printing head, toéwhféh exchangeable ink
tanks as shown in Figs. ldA:wggm_OB can be loaded;
and | R
- 13 -



10

15

20

25

'aCFQrdlng to the present 1nm a}

Fig. 11 is a perspectlve v1ew showing a

constructlon of an 1nk—jet pr1nt1ng apparatus, to

whlch the 1nk tank as an 1nk'w et cartridge

_ion can be loaded.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The preferred embodiment ef the present

invention will be discussed:ﬁereinafter in detail

Wiph referénce to the accomgéﬁying drawings.
As form of implementation of an ink tank

accordlng to the present 1nventlon, it can be a

'constructlon with a single chamber is defined in

an. 1nk-conta1ner as shown in Flgs 1 and 1OB, a

constructlon of the ink contalner, interior space

of . whlch is lelded into two chambers as shown in

Fig. 3., a-qgnstruction of therink container,
interior space of which is divided into a
pldrality of chambers for reSpective kinds of

colors, and the divided chambers are integrated as

-shown in Fig. 10aA, a constructlon of the ink

container, 1nter10r space. ofﬁwhlch is divided 1nto
a plurallty of chambers and a flbrous body as an
ink absorblyg body is housed=w}th1n only one of
the chambere, as shown in Fig. 9, or a

construction to house the fib .

;s body within a
chamber having an ink supply opening for supplying

an ink to an ink-jet printing_head and to
communicate the chamber housi@& the fibrous body
o - 14 - .




10

15

20

25

_and not exhaustive.: Therefo

‘invén

3.

| w1th{one or more other chambers. It should be

these;forms of the 1nk tanks”are merely examples

the present

':ion should not be taken to’ be 11m1tat1ve to
the exempllfled forms.

As form of 1mp1ementat1 of an*ink—jet

cartrldge according to the p ex'nt 1nvent10n, it
can pe.a construction, in wh ch the 1nk tank and

thé ink~-jet printing head ar mutua%ly independent

of each other and detachably ouple§3upon

necessity, as shown in Fig. 10C, or a
construction, in which the ink tank and the ink-

jet printing head are integrated as shown in Fig.

As form of implementationiof'an ink-jet
printing apparatus, it can be-a_construction with
a Carriage which can mount aiﬁlurality of ink
tanks constructed as set forth above per kinds of
colors, as shown in Flg 11.

[FIRST.EMBODIMENT]

;_F@g. 1 is a perspective giew of an ink tank,

to which the present inventio_;is applied.

Fig. 1 is an ink tank which has been proposed

in commonly owned Japanese Patent Application

Laid-open No. 20115/1996 In an ink .container 11
of an ink tank 1, an agerture £for communicating

an interior space of-thé ink container 11 with the

atmosphere. The 1nk contalner 11 is also formed

w1th an ink supply opening 8 to be connected with
- 15 - =
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an ink supply pipe 14 of and ink—jet printing head
portion 12. Within a region- deflned by the ink

.contalner 11 and a 1id 2, a flber F as ink

absorbing body capable of holdlng an 1nk by
capillary effect is filled. L

In the ink tank construct"d.as set forth

above, in order to confirm an 1nf1uence of a
surfactant in an oily mater;i%, the inventors have
performed experiments for aﬁéﬁnt of surfactant
deposited on the fiber wi;h[%éSpect'to the ink
with diethylene glycol (DEG){%Ystem ink type 1 .

~containing following composition, in which

‘'surfactant is not prescribed.

COMPOSITION OF INK TYPE 1

Dye (C.I.FB2) | 2wt
DEG(diethylene glycol) 15wt$
Ethanol ’ 5wt
Pure Water 78wt$%

After completely washing ‘the fiber F, before
making the ink type 1 of the;

egoing composition

absorbed in the fiber F, the}d luted surfactant
was deposited on the fiber-F S ;that the weight of
the deposited surfactant after:drying is 0.05 to

lwt% relative to the weight of the injected ink.

After injecting the ink, prln“mng quality of

ejection from the printing heed_lz is checked by
16 -
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checking fixing ability and bleeding.

Thus, a

reéult.shqﬁpyiq;the following table 1 was

obtained.

' In the table 1, the fixing ability and

bleeding agngVQluated in five levels of,l(NG or

no :good) tq@ﬁlQbod), when evaluations of both are

greéater thaﬁibr equal to four,

quality is éxgellent.

the printing

TABLE 1

ADDITIVE AMOUNT OF SURFACE | EVALUATION | EVALUATIO

ACTIVE AGENT FOR INK OF N

(wt%) FIXING OF
ABILITY BLEEDING

1.0% 5 3

0.5% |5 3

0.25% 4 3

0.2% 4 4

0.1% 4 5

0.05% 4 5

On the ba31s of the fore901ng experlments, a

range of 0. 2% to 0.25% of addltlve amount of the

surfactant for the ink is further checked.

- 17 -
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regult, it has been found thaﬁ'an upper limit of

_uadditive amount of the surfaepagt,-at which no

:problem of printing charactefistics is observed in

~f1x1ng ability and bleeding, and no problem is

tarlsen even in a high temperature storage test,

such as at 60°C or so forth&¢f

In consideration of ink;c"racterlstics, there

is no lower limit. However; view of

preliminary treatment for th : aﬁgorbing body,

in comparison with the case w ;e?the surfactant

is completely removed, in the productlon process

of the ink tank and injectlon@process of the ink,
the following advantages canqge'found.

Figs. 2A to 2E are'explanatory views showing
procedure for one example ofﬁﬁrodgction_process.of
the ink tank. o

' Briefly explaining the prpduction process with
reference to Figs. 2A to.ZE, at.first, as shown in
Fig. 23, a guide body 15 whiqh,can be inserted
into the ink container 11 is prepared. The guide
body 15 is a sleeve having openlng at both ends.

A distance between both ends:”s longer than a

depth of the ink container 11 The fiber F is

housed within the guide bodyf &ﬁithout fixing on
Ltﬁe guide body 15.

Next, as shown in Fig. 2B, th gulde body 15 is

the inner peripheral surface

1nserted through an opening po tlon of the ink

container 11 to arrange the iw_er portion of the

guide body 15 within the container. Subsequently,
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-the gulde ‘member 15 through;:

Fig. 2C, by depréssing the fiber F
:1th a pushing member 16 inserted 1nto

w-upper side opening

: Q'réceived within the
contalnerﬁll At this time,’ 1n order to prevent

the_flberf;fom being pushed out through the ink

'supply Opéhlng '8, the ink supp;y open;ng 8 is

sealed by :

not shown sealing member as required.

After completlon of compress 1\, the pushing

meimmber 16'fﬁ§_the guide body

are removed, as

shown in E: 2D. Thereaftefﬁ;by mounting the 1lid
member 2, the ink tank is completed as shown in

Fig. 2E.

In sué :production process of the ink tank, by
depositing ' ' _'
fiber, lubrlcatlon is caused on the surface of the

fiber, 1nsert10n of the flber 1nto the guide body

15 and the nk container 11 agd removal of the
guide.body; n be done quite smoothly. Also, in
the proceSf tep to be compreeeed, the individual

fibers may not be subject inﬁigence of static

electricit: 0 be compressed?ﬁith sliding.

Therefore, %ﬁ becomes possible: to provide the ink

tank havingéideal ink absorb__é body for ink-jet

without_uneiﬁected local fldétﬁétion of

compressioﬁJHEnsity
It should be noted that gimilar effect can be
attained even when a fiber b_ock is directly

inserted 1gt9.the container th:eugh an opening
- 19 -
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portion and closing the opeﬁﬁﬁg_portion by the 1lid

.mg@ber, without employing the guide member as used

in the foregoing production ocess.

On the other hand, Figs A to 6D and Figs. 7A
to: 7D are explanatory viewsf r ink injection:
'prbcess.

| At first, ink injection %ﬁg¢ess.in the
conventional pblyurethane.fdamzand manner of

penetration of the ink into ‘the ink absorbing body

are briefly discussed with re étence to Figs. 6A
to 6D. ;i

In Fig. 6A, through an iﬁk-injection hole 70
provided in an ink containerféi, an ink injection
needle 62 is inserted inté.ﬁﬁéiink_absorbing body
64 so that the tip end therééﬁjis located in the
vieinity of the ink supply qﬁéning 68. The ink
supply opening 68, the atmoségére communication
6pening 67 and the ink inje@ﬁién hole 70 are -
sealed with sealing members Eéa, 63b and 63c.
After reducing pressure withiéjthe ink container
61, the ink is gradually absé?béd into the ink
absorbing body 64. However,;aﬁe'to low
wettability of the ink absQrB ﬁg body 64 per se,
the_ink may flow thrbugh a's? e 65 defined by a
not shown aeration rib proviae E-with:i.n the ink
container 61. Once ink flgé; tﬁiough the space
65, the ink flows through-ﬁhe ssgce 65 rather than
the ink absorbing body 64,

is shown in Fig. 6C.
In the worst case, when ink injection is
- 20 -



10

15

20

25

power generayéd by capillary

6D, a region 69 where

terminatédfﬂé shown in Fig.

t penetrated ev once is formed in

measure has,_een taken to. avo-f the fore901ng

" problems are taken to make the productlon process

complicate. N
on the other hand, penetﬁation of the ink into

bing body in_the;ink'injection

process in_dﬁe case where thefsurfactant is
deposited, ‘as: shown in Figs.ziA to 7D.

n Fig. 7A,,thefink is injected
. Here, even when

it has-hydrophilic property

by depesittnb the surfactant;@ﬁ the surface.

Therefore,:éﬁashown-in Figs} ';and 7C, since a
‘tion between fibers

on the surface of the fiber ¥ ‘stronger than a

power whlch 'estroys meniscus between the fibers

on the surfawe of the fiber F he ink can

certainly penetrate into the'in *absorblng body

without flow1ng into the space 5. As a result,

as shown in Flg 7D, at the proc_ss step where the

1nk 1njectlonils completed, holdlng of the ink
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within thé entire of the regions of the ink

absorbing body 74 becomes possible. On the other

‘hand, in the region 76 penetrated'by the ink,

there is no possibility to maintain fine bubble.
' while the above-mentionéﬁ'ink injection
process is performed.by injegtibn under vacuum

condition, the ink can be injected into the ink

~ absorbing body even by press@pédinjéction under

atmospheric pressure when théﬂink absorbing body
according to the presgnt'iﬁvehtion.is employed to
permit further simplification of th§ production
process. In order to attain the effgct of the
present invention as set forth above, it is
required that the surfactant is_dep9sited on the
fiber to be used as the ink ébso?bigg body._ As a

result of experiments performed by the inventors,

it has been confirmed that the foregoing effect

can be expected when the deposition amount of the.
surfactant for the ink absorbing body is at least
greater than or equal to 0.02wt% in relation to
the weight of the ink absorbing body.
Corresponding to radiﬁé, fdnmgéﬁd;sizing of
fibers of the ink absorbing_body utilizing fibers,
since property of the inkfabséfbiﬁgébpdy can be
maintained when the fiber weight offthe ink
abgorbing body is about 3 to ;Q;timég-of the

amount of ink to be abééfbedftﬁ;theQink absorbing

body, the foregoing efféct.¢ P»be expected by

depositing the surfactant on the surfacé of the
- 22 -
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. synthetic fiber is frequentl

ink absorbing body so as to'iggrease the
concentration of the surfactaht by 0. 002wt% to the
amount of the ink to be 1njected into the ink

absorblng body.

From the result of expé:q'egts, it has been

found that as amount of thf' {faétant to be

preliminarily deposited on thé_ink absorbing body

is preferred to be in a rang§3of 0.002 to 0.2wt$%
in relation to the ink, or'O}di to 0.5wt% in

relation to the weight of thé fiber in the ink

"absorbing body.

For depositing the above~mentloned amount of
the surfactant on the ink absorblng body before
insertion into the ink tank and injection of the
ink into the ink tank, it ié possible to deposit
the necessary amount of the-sq;factant after
completely washing the fibeggh It is also possible
to realize déposition of theESurfactant utilizing
the production process of the fiber. Therefore,
discussion will be given wiﬁhfrespect to a method

utilizing the production prdf”ésuof the fiber with

reference to Figs. 4A and 4B.and Figs. 5A and 5B.
As the fiber to be used in th nk absorbing body,
fééd. The synthetic

fiber is generally classifiedi?hto a filament

(long fiber) and a staple (s th{fiber). Figs. 4A
and 4B show production procggsijf'the filament,
and Figs. 5A and 5B show production process of the

staple.
- 23 -
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When the ink ébsorbing bédy contains ldng
fiber, a material resin is méiten and extruded by
an extruder, and subsequentig;cooled by an air
cooling tube 81 for fiber spiﬁning, as shown in
Fig. 4A. On the surface of ﬁhé fiber after
cooling, diluted fiber spinniﬁg oiiy material 83
is applied by a roller 84. ihen, the fiber is
taken up on a bobbin via strégqhing.by means of a
roller 85. Thereafter, as gﬁéwn in Fig. 4B, a
plgrality of bobbins 86 aré;égt in a crimper 87
for taking up a take-up coi1188.

On the other hand, as shown in Fig. 5A, when
the ink absorbing body contains: short fiber, the
material resin is molten and extruded by a
extruder 130, and subsequently cooled by an air
cooling tube 131 for fiber sﬁinning. After the
cooliﬁg, the fiber spinning oily material 133 is
applied to the cooled fiber 132 by a roller 134.
Then, the fiber is stretched;by a roller 135 and
subsequently received within a coiler can 136.

Subsequently, as shown in Fig. 5B, the bundle of

the fibers derived from a pi- 1lity of coiler cans

136 are aggregated to perfoﬁm ;retching by a
roller 137, again to deposiﬁ- hé diluted fiber
spinning oily material as a ishing oily

material 138. After depositing, the fibers are

crimped by a crimper 139. D
applicatioﬁ of the fiber,'to: 40 or one formed by

cutting the tow 140 by a cutting machine 141 to
- 24 -
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use it as a staple fiber.

;In;tf foreg01ng process,_the fiber spinning

composition of the surfactant;éontained in the

oily mateg;el can be limited within a range of

0.002 to 0.2wt% with respect to the ink filled in
the ink absorblng body so that the foregoing

effect can;:e attained w1thout newly providing the

depos1t10nv$tep.

case, the deposition amount of the

oily maten;e} is different frqm the amount of the

oily materié} to be normally used in production

process. \frer production of the fiber, before

inserting into the ink container as the ink-
absorbing body, the amount of the surfactant

deposited on:the ink absorbing body may be

controlled: by for maintaining w1th1n the foreg01ng

range. On' e other hand, no problem will be

arisen eve hen a part of thg;gurfactant is
remained. |

As the'011y material to be used, mainly the

surfactant 1s used. Also, i_ preferred that

the oily materlal is an anioﬁ surfactant with

static electgicity suppressing’ function and

lubricatinggfﬁnction. In co crete, anionic

surfactant 1s ‘selected among“polyoxyethylene

sorbitan fatty acid ester, polyethylene glycol
- 25 -
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with a tank main body 21, an

aliphatic carboxylic.acid ester and so forth.

It should be nqted thatgthe,r&tio of the
surfactant occupying in the_éily.material is
preferred to be 60 to 100%..'ih order to adapt to
vaiiation of the temperature of the use
environment, it desirable thét a temperature of
the cloud point is higher thqﬁ or-edual to 65°C.
However, the cloud point is_éfph&sical-property
value unique to the-nonioniéféurfactant. The
nonionic surfactant shows a_prqperty to be solved

in the water at a temperature lower or equal to a

- cloud point, and greater than or - equal to the

flame of day light saving.
[SECOND EMBODIMENT]

Figs. 10A to 10C show the second embodiment of
an ink-jet cartridge according to the present |
1nvent10n, whereln Fig. 10A is an exploded .
perspectlve view of a color ink tank 20 with three
chambers, Fig. 10B is an exploded perspective view
of a black ink tank 30 having_a single chamber,

and Fig. 10C is an exploded .perspective view of an

ink-jet printing head 40 whiéhgcan be loaded

exchangeable ink tank shown

Figs. 10A and 10B.
The color ink tank 20 i pefally constructed
k absorbing body 22
contained needle-punch felt :an | ibrous body, and
housed within each of the three chambers,
respectively, a lid body 23?£%11closing the
opening portion of the tank main body 21, and a

- 26 -
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_and a locklng member 45 for fﬁ

grlp platf%24 fixed to one surface of the lid body

ripping the tankimaln body 21. The

- dy for c1051ng the openlng body of the
tank main body 31, and a gr1p blade 34 for

gripping the.tank main body 31 The reference

numeral 36' s a label for 1nd1cat1ng 1nformat10n

content of 4he ink tank.

The 1nk“fet printing head 40 is generally

constructed with a tank holder 41 for loading
respectlve; f the ink tanks set forth above, and a

printing head portlon 42 mounted on the holder 41.

The tank holder 41 includes a filter mounted at a

tip end portion of an ink sup Yy pipe (not shown)

to be inse#ﬁéd into an ink su ly opening (not

shown) of i épective ink tank or removing

impurity in whe ink, an elasﬁ ¢. member 44 as a

sealing membér primarily fo éVenting
1 6a§ing of the tank,

xing the tank to the
- 27 -
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= ontaining polyog& ene alkyl ether
anmponent (60 to gé%i ﬁithin a range of
iber weight ratié#?fﬁithin a range of
jt_was difficult,ﬁogsﬁgbly maintain

i ity in fiber spinning process. On the

~-within a range Of 0u5 to 2%, even in

On the other hand, within g range of 0.01 to
0.5%, parﬁj larly within a rgpge of 0.1 to 0.2%,
binding aﬁ;%}ty in fiber spinning process is good,
and insert: 4 of the ink absoﬁbing”body into the
ink tank-qu be done smoothly. ”Aléo, even after
: ibrous body as the ink absorbing body
k tank container,'#emaining
'ﬁbws hydrophilic pro?erty to maintain
essure injection under atmospheric
- 28 -
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pressure.:JThe ink thus held had not cause

variation f physical property even in high

temperatu .storage test at §guc. On the other

be obtaine i This demonstrai”

s_eff1c1ency whlch

can be hlgher and never be 1 er 1n comparlson

with the 1nk tank employln“ fsorblng body of

polyurethane foam.

As such nonlonlc surfac ;;polyalcohol ester

type surfactant, polyether type'surfactant, namely
polyoxyethylene sorbitan fatty acid ester,
polyethylene fatty acid ether or so forth, good

selectlon _ecomes possible. In concrete, New Pole

or Noni Pore of Sanyo Kaseil Kogyo Kabush1k1

Kaisha, o Dellon from Takemoto Yushi Kabush1k1

Kaisha may be selected.

[THIRD EMBODIMENT]

Fig. 3.1s a perspectlve view showing the third
embodiment an ink tank accordlng to the present
invention with an 1nternal structure. The ink

tank is constructed by_lntegrally forming the ink

container and an 1nkn t printlng head 12. The

ner 11 is divided
i';_od:i.es as the ink
:in both chambers.
.$eferred to as Bk

ink) is fllled and in the other chamber, a
- 29 -
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spedial_iﬁk (also referred tqhae S ink) is filled.

This § ink is ejected to the ﬁredetermined

printingﬁﬁosition on the prin ;ng;éaper in advance
of Bk ink: and is a substant' ihromatic and

substantlal ‘transparent 11qu d hav1ng a property

to make the ejected Bk ink lnso:*bre, The
reference numeral 2 denotes3 he ﬂ::;body of the
1nk contalner 11. | -

In the shown embodxment, polyester fiber is
used as the ink absorbing bod"'- In general as

binding agent and antistat aﬁ”nt to be used in the

process from fiber spinning to fabrlcatlon of
sulfoacetate, is used. Such;an;onic surfactant,
in a range}of 0.02 to 0.2%, will not cause problem
in the b1a¢k ink. ‘However, in case of cation type
special ink, significant variation of the physical
property was caused. Therefore, only felt
absorbingiﬁpdy for the specialeink was washed
completely. This inherently require extra

process. Furthermore, the felt after washlng has

hydrophobic property, ink 1n3_ctlon process
becomes complicate.

In the shown embodiment,ggimilarly to the

foregoing second embodlment, f”'the nonionic

surfactant, Delion PP—645 1s selected and
fabricated ;nto felt.  The fel '_s_used as common

ink absorbing body for anioni,ﬁand cationic ink.

Then, it has been confirmed stability of physical

- 30 -
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pfoperty in high temperatureﬁstorage and long

period storage tests.

As seﬁ forth, in printir methgd to

particularly superior water:. e$’§§ance by reacting
cationic substance and anion ubstance on the
printing paper as a prlntlng 1um, by employlng

the ink absorblng body contalnlng normal fibrous

body dep081ted the nonlonlc ;factant instead of

‘preparing dedlcated the 1nk absorblng body

containing cationic substaneegand the ink
absorbing hbdy containing aﬁiqﬁic substance, it
becomes pessible to provide $§pefior ink storage
stability BOth for the ink cegtaining anionic
substance.énd the ink for cdﬁ;qining cationic
substance. Thus, the same fiﬁious body may be
used.
[FOURTH EMBQDIMENT] _
Figs. 8A and 8B show the fourth embodiment of
an ink tank (1nk—3et cartrldge) according to the
present 1nventlon.

Fig. 8A is an explanatoryfillustration for

explaining the fourth embodlm nt of a production

method of the ink-jet cartri g”* ‘to which the

present invention is applied an@ Fig. 8B is an
exploded pe?spective view of the ink tank to be
produced through the prpduc#

8A.

_ #ocess of Fig.

As shown in Fig. 8B, sfm; arly to other

- embodiment, - the ink-jet cartrldge accordlng to the

- 31 -
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present invention includes an ink container 91, a

2, an ink suppljﬁépehihg;Qs,-an ink

absorbing body 94, a printih 'ed_portion 95, an

inkzsupplxé ipe 96, an atmqephére-eommunication

opening 97. The shown embba;@ént is
different ated from the age
embodiment_-in that the
containing?the fiber is

least on thé surface to haveﬁ_xternal surface

equlvalent to or correspondlng to the internal

surface of the portion to house the 1nk absorblng

body of thﬂ-lnk container.

Such:lnk absorbing body 94 can be formed by

insertlngﬂ"flber bulk 98 1nto a mold 9%a under

pressure, - ubsequently clos;ng a 1lid 99b and

heating the mold, as shown ianig. 8A. Similarly

to the qthei embodiments, even in the shown

embodiment isince the surfactant is deposited on
‘of the fiber bulk 98, the ink
absorblng Mody ideal for 1nk-3et, whlch can be

" ' f and, s1m11arly to

the firstseﬁhodiment, has ﬁt JeXpected local

fluctuatibﬁtof density, can:be produced. On the

other hand, by setting thefthﬁ' ature in the

extent hlgher than or equal" able heat
formation . and not to cause altefhatlon of
component-of the surfactan theﬂeffect upon

insertion of the ink absorbiﬁgfbody 94 into the

1nk contalner 91 and 1njectlon of ink into the ink
- 32 -
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tank equiyelent to other embodiment can be
obtalned |

In the shown embodlment,_in concrete, the
fiber block utilizes fiber o@;mixture of
polypropyiene fiber and polyééhylene fiber in the
weight ratio of 7 : 3. The heatlng temperature
can be determlned in a range- hlgher than meltlng
point of polyethylene fiber and lower than melting
point of polypropylene f1ber,_l35 to 155 °C in the
shown embog;ment. Slmllarly.to other embodiment,
effect inginsertion of the ink absorbing body into
the ink tank and ink injection into the ink tank
can be obteined. |
[FIFTH EMB‘@IMENT]

Fig. S;is a perspective view showing the fifth-
embodiment .of the ink tank (ink cartridge)
according-go the present inveqtion.

In the. shown embodiment, the ink tank is an
independenﬁ:separation type tenk of one ink in one
tank with respect to the printing head (not shown
in Fig. 9). | | |

As shown in Fig. 9 the 1nk cartridge 60 has
an 1nternal structure constltuted of two ink

chambers communlcated via a communlcatlng portion

57 of a r1b 54. Within a vac;um generating member

.&télnk chamber, a

receptacle portion 53 as a fi

_ fibrous absprbing body 4 as vqcuUm generating

member is received. On wall portion of the wvacuum

generatingpmember receptacle;portion 53, the



10°

15

20

25

atmosphere communication ope@ihg 7 for
communicating the ink supply;pﬁening 8 connected
to the ink supply pipe of théfink—jet printing
head (not shown) and the vacﬁﬁm generating member
receptacle portion 53 to the%etmpsphere, is
provided. . 

On the other hand, on the:bottom'portion of
the ink receptacle portion-Sé}fthe opening portion
55 fer filling the ink intoeéhe ink cartridge 60.
Within the opening portion 55;:a sealing member 58
is provided. R

In the rib 54 within the ink cartridge 60 in
such construction, the foregoing communicating
portion 57 is formed in the vicinity of the bottom
portion of the ink cartridge 60. On the other
hand, a groove 54A for performing air/liquid
exchange with atmosphere intfbduced into. the
vacuum generation member receptacle portion 53 via
the atmosphere communicating:portion 7, is
extended from the position in the vicinity of the
communicating portion 57 to the wall portion of

the rib 54 at the side of the vacuum generation

member receptacle portion 53.: By this, at first

the ink of the vacuum gener g member reéceptacle
portion 53 is consumed. 'Whengﬁhe liquid level of

the ink within the vacuum generation member

receptacle portion 53 substantially reaches the
groove a, the ink of the inkékeceptacle portion 56

is supplied to the vacuum generation member
- 34 -
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receptacle portion 53 via thé:communicating
pdrtion 57 by air/liquid coniérsion to be
consumed; |

Even in the shown embodi@ent;-the effect of

the present invention is confirmed. It should be

. noted that, as resin material of the fiber,

material having no problem iq;ink_éontacting

ability, such. as polyééter,_é“;ysﬁlfone,
polypropylene and so forth ééﬁ-be selected.
However, as a material whichgis inexpensive, light
weight and easily obtained, pélypropylene is most
preferred. To form the ink tank by housing the
fibrous absorbing body of théipresent invention
within a transparent tank container of

polypropylene material can p:pvide not only

‘capability of visually confixming of ink remaining

amount but also the enhancemegt of resin recycling

.ability to reuse the materialfﬁor producing the

ink tank with taking high efficiency of ink usage
as one of the advantages of thé fiber absorbing
body. namely with taking smg}};amount of remaiﬁing
ink. | 1 :f

The ink tank of such co@ééiuction can be
loaded as exchéngeable tank ih ;he-ink—jet.'

printing apparatus as shown i 11, for

iew showing a
construction of an ink-jet'p#}qﬁing apparatus, to
which the ink tank (ink cartridge) according to

- 35 -
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a location{iﬁithe vicinity ¢

the presernt invention, is applicable.

tiqﬁiﬁanel portion

33 an upper surface

paper discharg paper tray. The

reference numeral 106 denotes:a main body cover

having anf

106 is ada

ihaped section. ;?he.main body cover
fd to cover an opéning portion 107
formed at-front rlght portlon of the housing. On

the other hand within the hou91ng, a carriage 110

supported | guide (not shown) or so forth is
arranged. fo carriage is ppoynded in
- reciprocally: movable fashion in the width

directionfo ‘the paper passingythrough a paper

feeding passage, namely in the longitudinal

direction

he guide or so forth

own embodlmentﬁﬁphe carriage 110 is

; an

opening portion (not shown); 6fm¢d-on the stage at

gulde for
receiving fhe ink-jet head, tridge garage

110b for rece1v1ng ink cart'-dges 1Y iM, 1C, 1BK

and 18 1oaded on the stage j Oa %t the front side

of the open;ng portion, andﬂaﬁcartrldge holder

110a for preventing the cartn?@ge received within
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the garage 110b from 1oosing fo.
The stage 1l1l0a is slidéﬁdy'suppprted on the

guide at the rear end portion thereof. The lower

side of the front end port;b cﬁuthg stage 1l1l0a is

mounted on a not shown guid ;Qlate.' It should be

noted that the guide plate . m¥ﬁbe a plate

pivotable in cantilever fas fhifor_lifting—up'a

guide for preventing the papgr fgd through the

paper feeding'passage from.géiﬁg lifted.

In the opening portiontéféthe stage 110a, ink-
jet heads (not shown) are mggﬁﬁed in the condition
directing ink ejection openiﬁés downwardly. The
cartridge garage 110b is ﬁogméa_with thrdugh
opening in back-and forth digggtion'for receliving
the five cartridges 1Y, ;M, ié, 1BK and 18 |
simultaneously. On the sidé;gbrtion of the outer
periphery, an engaging receSéiilOd to engage wiEh
an engaging claw 110e of theféartridge holder 110c
is formed. -

On the front end portioh;df the stage 110a,

the cartridge holder 110a is;pivotably mounted via

a hinge 116. A dimension f ﬁhe front end

portion of the garage 110b ﬁe hinge 116 is
determined ig consideration f Hhe dimension of
the cartridges 1Y, 1M, 1C, and 1S protruding
from tﬁe front end portionJgﬂ he garage 110b as
housed within the garage. ffhé“éqrtridge holder

110c¢c is generally reCtanguléi >late shape. On the

cartridge holder 110c, a paiwﬁéi the engaging
- 37 -
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~ printing on a cloth or a yarh

claws 110e pro:ectlng in the irection
perpendlcular to the plate surface at both side

portion of upper portion remote from the lower

poxrtion plvgtably secured by eans of the hinge
116 and adapted to engage wi a pair of engaging
recesses 110d of the garage 130b when the holder
110c is closed On the othepﬁhand, on the holder
110c, an engaglng hole 120 far-engaging with
handle portlons of respectlve cartrldges 1y, 1M,
1C, 1BK and lS is formed in the plate portion.
The engag;hg_hole 120 has pqs;tlon, configuration
and size_ceiresponding to the;hanale portions.

In addition, it should be noted that the ink-
jet apparatus according to the present invention
is appllcable not only as 1mage output terminal of
an 1nformat10n process1ng apparatus, such as a
wordprocessor, computer or so_ _forth, 1ntegra11y
therewith or separately therefrom, but also as a
copying magh;ne as combined W%Fh a reader, a

facsimile machine having transmitting and

receiving fﬁhction. Also, th”gink—jet apparatus

according-ﬁaithe present inVéntion is further

applicable:aé:printing apparatﬁs for performing

As set fprth above, accq hg_to the present

“invention, the ink absorbing}quy-qptimal for ink-

jet can be produced through thehinnpvative method

wherein the . 01ly material, partlcularly the

surfactant contalned in the 011y material is
- 38 -:Q
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positively utilized with'adigsting the amount of

the surfactant'in the oily materialf without

degradlng productlon ablllty ;fibef spinning

process, and W1th remarkably f1c1ency in the 1nk,

tank productlon process and: t 1nk 1nject1ng
process. '

Particﬁlarly, in the ink-uaﬁkﬂprOduction

process, with*lubricating pr erty'Of the

surfactant%depos1t1ng on the_surface, the ink

absorbing body can be smoothly 1nserted into the

housing (1n tank) Furthermore,;owlng to
ng ability of the
surfactant, 1t becomes pos51ble to provide the 1nk

tank w1thout any unexpected local concentratlon of

density of:hhe_flber as compressed

On the: other hand, in theylnk injection

_process,.evex'the synthetic.fiber, such as

polypropyleﬁ ~having hydrophobic property may have

hydrophlllctproperty by the surfactant dep031t1ng
on the surface. Therefore, lnk can be efficiently

and certaln;xg@aintained in ;hé ink absorbing body

by simple iéjgction means inclﬁaing injection

‘means under: atmospheric pressure.

Furthermore, in a printin:}method to suppress

bleeding at boundary region bet een the different

color reglons adjacent to eac'-other, or to obtain

partlcularlyﬁsuperlor water stance by reacting
cation substance and anion substance on the
printing papghias the printing medium, it is

| T 4 L
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‘Therefore, the same fibrous b

possible to.obtain an absorbﬁpglbody having
superior ink absorbing abi1i§§r50th for the ink
containing anionic substance and for the ink
containing-éationic substanc "py-employing a body
including a normal fibrous body and nonionic

surfactant deposited on the gﬁmal fibrous body as

a superior ink storage stabi ﬁy,therefor without

enmploying exclusive fibrous”quies therefor.

dy or the same fiber

can be used in common for both for the ink

‘containing anionic substance ‘and for the ink

containing cationic substance.
The present invention has-been described in
detail with respect to prefefﬁed embodiments, and

it will not be that changes &and modifications may

-be made withbut'départing frhm,the invention in

its broader aspect, and it is the invention,
therefore, in the appended ciéims to cover all
such changes and modifications as fall within the

true spirit of the invention.
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1. An ink absorbing body stgrihg an ink injected

WHAT IS CLAIMED IS:

into an ink tank for an ink—iéﬁ?with‘capillary

- force between fibers,

wherein on a surface of;said fiber before
£illing the ink, a surfactan§'i§ deposited within
a range of 0.002 to 0.2wt$% réiative;to a weight of
the ink. - |

2. An ink-absorbing body asﬁclaimea in claim 1,
wherein all of the surfactant deposited on said

fiber is rémobable from the surface of said fiber.

3. An ink absorbing body as claimed in claim 1,
wherein a part of the surfactant'deposited on said

fiber is remobable from the surface of said fiber.

4. An ink absorbing body storing an ink injected

into an ink tank for an ink-jet with capillary

- force between fiber,

wherein on a surface of said fiber before

filling the ink, a surfactanﬁ deposited within

a range of 0.01 to 0.5wt% xel tiye to a weight of
the fiber. -

5. An ink absorbing bodyisés-iqg an ink injected

into an ink tank for an ink—;gpiwith capillary
force between fiber,

- 41 - -



10

15

20

25

0N

wherein a nonionic surfactant is deposited on

the surface of said fiber.
6. An ink absorbing body as claimed in claim 5,
wherein a cloud point of said surfactant in the

ink is higher than or equal to 65°C.

7. An ink absorbing body as claimed in claim 5,

wherein said ink absorbing body is processed by

heat forming at least the surface thereof.

8. An ink absorbing body as claimed in claim 5,

- wherein said fiber contains polyolefin type resin

as primary component.

9. An ink absorbing body as claimed in claim 6,.
wherein said polyolefin type resin is

polypropylene.

10. An ink tank, comprising:

an ink absorbing body stéring an injected ink
with Capilléry force between fiber; and

a casing housing said ink absorbing body and
having an atmosphere communicating portibn,
wherein on a surface of said fiber before filling
the ink, a surfactant is deposited within a range
of 0.002 to 0.2wt% relative to a weight of the

ink.

- 42 -
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11. An ink tank as claimed in claim 10, wherein

:.said,casingfhas an ink supply opening, and wherein

said absorbing body is housed within a region at
the side of said ink supply opening among a region

surrounded By said casing.

12. An ink tank as claimed\in claim 10, wherein
said casingﬁﬁorms an absorbing body receptacle
chamber haﬁing inner periphery equivalent to the

outer periphery of said absorbing body.

13._An ink tank, comprisiné:

an inkfabsorbing body storing an injected ink
with capillary force between fiber;

a casing housing said ink absorbing body and
having an atmosphere communicating portion; and

a nonidﬂic surfactant being deposited on the

surface of ééid fiber.

14. An ink*ﬁgnk as claimed in claim 13, wherein
said casing}is constructed by integrally forming
at least onéfink chamber storing an ejection
liquid containing a cationic substance and at
least one ink chamber storing an ejection liguid
containing anionicasubstance, at least one of said

ejection liguids is a colored printing ink.

15. An ink tank as claimed in claim 13, wherein

said casinggiS-constructed by arranging a
i _ 43 -
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plurality of ink dontainers including at least one
ink container storing an ejection liquid
containing cationic substance and at least one ink
container storing an ejection liguid containing
anionic substance, and a part of or all of said

ejection liquids are colored printing liquid.

16. An ink-jet cartridge, comprising:
an ink tank, including:
an ink absofbing body storing an injected
ink with capillary force between fiber; and
a casing housing said ink absorbing body
and having an atmosphere communicating portion,
wherein on a surface.of said fiber before filling
the ink, a surféctant is deﬁosited within a range
of 0.002 to 0.2wt% relative to a weight of the
ink; and '
an ink-jet printing head for performing
printing by ejecting an ejection ink stored in

said tank on a printing medium.

17. An ink-jet cartridge, comprising:
an ink tank, including
an ink absorbing body storing an injected
ink with capillary force between fiber;
a casing housing said ink absorbing body
and having ah atmosphere communicating portion;
and ‘

a nogionic surfactant being deposited on
- 44 -
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an ink-jet printing head for performing

the surface of said fiber; and

printing by ejecting an ejed;ion ink stored in

said tank on a printing medigﬁ;

18. An ink-jet cartridge asgblaimed in claim 16 or
17, wherein said ink tank is;ﬁetachable relative

to said ink-jet printing heaﬁl

19. An ink-jet printing appafatus, cqmprising:
an ink-jet cartridge, including:
an ink tank, having:
an ink absorbing body storing an
injected ink with capillary force between fiber,
and
a casing housing said ink absorbing
body and having an atmosphere communicating'
portion, : !
wherein on a surface of said fiber before filling
the ink, a_surfactant.is deposited within a range
of 0.002 to 0.2wt$% relativeﬁgg a weight of the
ink, and |
an ink-jet printing;Lead for performing

printing by ejecting an ejection ink stored in

said tank on a printing medéum; and
a carriage detachably mounting said ink-jet

cartridge.

20. An ink—jgt printing apparatus, comprising:
- 45 -
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an ink-jet cartridge, iﬂ§1uding:
an ink tank, havingf,

an ink absorbiné.body storing an
injected ink with capillary force between fiber;

a casing housing}said ink absorbing
body and having an atmospherg;communicating
po:tion; and |

a nonionic sunfééﬁant being deposited
on the surface of said fiber;fand |

an ink-jet printing: head for performing

printing by ejecting an ejectlon ink stored in

said tank on a printing medlum.

21. An ink-jet printing apparatus as claimed in
claim 19 or 20, wherein said 1nk tank is

detachable relative to said ink-jet printing head.

22, A.production process of an ink tank including
an ink absorbing body storlng an injected ink with -
capillary force between flber and a casing housing

said 1nk absorbing body and hav1ng an atmosphere

communlcatlng portion, comp

preparing an ink absorb n 'body, in which, on

a surface of said fiber b@fo; filling the ink, a

surfactant is depoéited'Withi a:range of 0.01 to

0.5wt% relative to a we‘ght of the fiber;

preparing said cas1

inserting said ink absorbing body into said
casing; and .,
- 46 _:;
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injecting an ink into said ink absorbing body.

23. An ink tank production process as claimed.in

claim 22, wherein said step of depositing the

surfactant is performed in a step of preparing

long fibers or short fibers.

24. An ink tank production process as claimed in
claim 22, wherein in said step of depositing said
surfactant, the surfactant to be deposited is

nonionic surfactant.

25. Ah ink tank production process as claimed in
claim 22, which further comprises a step of
performing compression heat forming of a fiber
aggregate to have an ekternai surface
corresponding to an interior configuration of said

casing.
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