PRI NTI NG APPARATUS s " BACKGROUND OF THE | NVENTI
“Field of the Inventlon S The present |nvent|r1rela1es to’Qﬂ |nk
- absor bi ng body to Wwhithri REIORE
i nk absor bi ng- body:an e t hrough a
supply openlngcann ETDGEE. [NK-{ 3 et (A PP, t he ink
‘tank. - The invention further relates to an shnksjet cartrldge i ncl udi ng
an ink-jet printing- 15 head and an ink-j et prlnting appar at us. .
Descri ption of+«the: Rel ated: Art In an:ink.tank to be used in an
ink-jet 20 printing appaﬁﬂﬁﬂﬁﬁﬂDﬁﬁﬂlNNFtEHE\ﬂmﬁﬂﬂﬂrﬁ@Nan i nk t ank
portion in a forn1of an |nk jet cartridge '*“fntegrally i ncorporating a
printing H%ad _|t B

* I NK ABSCRBI NG BODY,, TNK TANK, | NK- JET CARTR g& AND %Jg@ 6—B

It ﬁﬂKJJngprporatlng t he

Field of the InVEﬁtion

The present invention relates .to an ink

absorblng body to which ink iﬁﬁésted, an ink

10 tank 1ncorporat1ng the ink a gfbody and

"belng used for supplying a llquld'through a supply
]openlng as requlred and a pro"ctlon method of
-ﬁthe_lnk tankj The invention f ther relates to an
;;iﬁk&iet carf?idge including anxgnk—jet printing

15 head and anfﬁnk-jet printing apparatus.
Déscription.of the'Rélated Art

In an 1nk tank to be used 1n an 1nk—3et

20 prlntlng ap:aratus, the ink tank 1nc1ud1ng an ink

tank portlon 1n a form of an 1n_-3et cartridge
'1ntegrally 1ncorporat1ng a prln_lng head, it is

,typlcal to prov1de means for adjustlng a pressure

of an ink stored in the ink t:“kfto be negative
25 pressure relatlve to the atmos heric pressure so
as to obtaln good ink supplyln )ility for an
-1nk13et prlnplng head as prlnt;n ﬁeans.
fé? genegation means of s@@htpre5sure,
heréinafterfreferred to as "vacuum", an ink
: 1 -
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[ ' [ f an ink stored in
|t rovide neans for adjusting a pressure o] _
Q¥glfﬁk tgnEwto e.negative 25 pressure relative to the atnospheric
pressure so " ‘to obtain good ink supplying ability for ag neans of
~ink-jet printiabstemsing POy | FOrRBENSE 2 Rokyurs rﬁﬁﬂ§iglo

such- pressure, wuriherernafter referre a : n
-1 . Erelpremt by kol dpeded qft a1§0_th & § a t oy a
frequently enpioye,?ﬁ It 'i's the trend in the - recen years o enpl oy
met hod utili zmg'carm l¥ears to iemploiyng améthed R 294 iber
diriectionali “ felt or so forth. - For exa Ie apanese

”h@@ng@g a flbemébundieihﬂﬂﬂ §9ﬁiﬂé@kiéﬁéiyé§94

Patient Appl:i: _

- oyment of. an i nk hol di ng- body formed of felt,
?Iezglegf?veﬁy E%RL onlgoﬁ%n ﬁpfté%med Japanese 10 Patent Appllcatlon
Lai‘d- open hbff-' 19 roposes an ink tank having a region of

rBBdF%ﬁmlP%%st Jé@%me$ﬁkl? .

ﬁf?dbﬁa%@-‘ﬂ/ 19 cnd il

1Yy Appdicatiomhiradid-t he
'Lastlc bendi ng, and
'f'.otﬂnaclolse state of

filling
fibrous body [
mhereln t he’ f|

inf”

Also, commonl

10 Patent Application Laid-open No. £ 20115/1996

fpfopoees-anﬁink tank having a glon'of f1111ng
_flb us body at least at an in] supply side,

| fwhe ein the flbrous body 1s d formed within a

_,Lrangjlof elastlc bendlng, and"hereln the fibrous
15 ]

is f111ed w1th1n the reglon at the state. of

'ﬁ:formlng a plurallty of 1ntersectlons in varlous

_1ons w1th1n the region.-

on thegother hand, considering the ink to be

izélnjicted 1nto the ink absorbleg’bodies above,

20¢?therexhave been developed 1nks satlsfylng

'irequlrement for clearer color’o'tput on a plain

card when 1nk is dlscharged on the surface of the

post fard and so forth in the recent years.

25

”pbress bleeding at

;bouf”ary region between the dlff” ent color

in order to

'reglons, whlch are adjacent to each other, upon

-color pr1nt1ng on the plaln pa“" 41t has been

: performed to. .discharge or ejec:;“ pre-treatment



_L'f’n1ng a pIurallty of intersections in various directions within the
¥r egi on. ; # % On the other hand, considering the ink to be i nj ect ed
intio.the ir absorblng bodi es above, 20 there have been developed i nks

\ . . e
sat'i sfyi ng laréﬂEﬁ&éHEtérﬂih@B‘5&fﬁt95§p;%$? ﬁﬂ( %Iscﬁgfg;d

|nprovenentgef me' resistance in a post _ _
on“the surfacepefinting papeastisaadvatiesd SOEf afdotiont 8¢ ﬁﬂfénin)éears 25

For.. exanpl n order to suppress bleeding at: undary region between

Sneaed taldier tﬁg%ge or

orned to disc

g on the plain paper, it has been _
ej’ect a pr takmsentaining anionic dye to -reaction withquid at
Bl Set! on' o Hehenpre- EReatmabuRAd yEob mhking: Choediene [ At | on
W2 cat ot Cfaga:sm e Rion heabyas’ £or hba Whesbomnan resnare for

bogn | enolren e BE T 1 res B YnbeBhEag Lha thkes st chaso

' f:ibe b d as the ink
-;gg‘;?g?g;sbgg;%geﬂeqrécfui?%d ¥ &eflne opn:(_a e hys-:.ca.lﬂsgroper ty

- with respect to components c¢o

cal or print

?de#n the ink.

10 The fiber to be used as;t' :absorbing body

- has euperior property in inkﬁébsgrb;ﬁg'efficiency
T;Qand chemical stability in coﬁﬁéétiﬁg=with the ink,
in combarison with the method utilizing foamed
body, such as polyurethane foam.er so forth ae the
ink absorbing bodj, in fhe prior art. This is
because the actual volume of the fibrous ink
abgorbing body in the internal volume of the ink
.rgjtank is smaller than that of the conventional ink
iﬁ}absorbing body of the foamed bedy, and because the
};%fiber per se is not reactive to the ink.

Particularly, when polyolefin resin which is

inexpensive and has superior eeid resistance,
.alkalescence resistance and solvent resistance, is

taken as material for the fib the fiber may

25- have superior chemical stabii__”_relative to the
2; ink. Therefore, the ink absorblng body has been

'des1gned under the premise of 1$ert property

:relatlve to the ink.

However, the present inventors have found, as




~and chemical stability
- I n conparison wth the nmethod utilizing
et hane foam or so forth as the 15 ink

6 e, o LB g2 10
p = . o o
;ﬁggts?gbegﬁ%ggﬂé'}fﬁf” gbggﬁg%igfegt%b i nk.
-:5:' >t ampRadt ute. .Itxance ag'd_’ gbﬁandhhas

aI kal escence re_;__ hﬁ D 25 have
" superi or chem.-c it ?< Jltéhlr%'gfnoga t he ink

: Jmaenls puﬂmlghydcwmdr heUpronﬂ@Qeeiu rdgproperty

' ?2?2{ Pl/ggt fo?%gﬁl_ “However, the present i nventors have found, as
. 3- ph¥§l}|Q%1 oprmﬁmymmum@f nkhendirﬂd)dn;g?aﬁats beeélg![ (Jpleco]gye
i : stored for a | ong eriod at a tenp

I63[ 3 o]r eCOI :? L gu"_ __3 ﬁd'ﬂshhﬁssh;mher m:.sms:atyoami Teweking 5
3 qual ity is posgﬁg .

;3' absor bi ng body. regulbe B
of.#t he fibrous ink absor_
- tank S smal A eaﬁg}&;&_éha&-

~ superi or acu
resi stance,

10

is washed w1thl .pure water before 1n3ecta.on of the

. 1nk and the ink absorbing bod'_ - .absorbing the ink

" 51s stored fo a long perlod u’hder the same

condltlon, d:i.fference of the ) -nt;l.-ng_ quality can

15  be gee___n in : mpar:Lson with the case where washing
e :Lng body is not performed

G hrough such experiments, * the present

1V¢ nt'ors ha obta:.ned a concllu_;.:L-on that a

-25' perf k absorbing body

in ink-jet, which

:6 the ink after




'iphy5| cal prope /al ue of the ink, it has been found that the ink

has hi gher v fand | ower surface tenS| on in conparison with
initial physiga property “of the ink. 10 - Ch the other hand, when
the ink absorbing. bﬁmyv1ewpoinm&$1§dswchhr{5*;- ection of
the i nk;:.and the i nk:absarbi ng body absor-__‘:'l-'ng 1 é f‘éﬁg 8 rE:"r‘%,nstored
for a |long p PS@QﬂﬁﬁrOf Ehenink abeorhihgnb Yffﬁ&v\ﬁﬂﬁal?{ printing
qual ity can--15: ‘he seen in. conparison with the case ere 8 of

the absor bi.n BB‘__ Bt ten pér Qﬁ;&sdof the fiBbrough ©hehes gg t he
present nvgnta ha,{c_i‘ taiined a conclusion that a subs ce which
may cause physT T ?s beGFi_@ r@&lewebdlagd&m3| tmd . an A1 k

absor bi ng § rggg g i n one step ahead, .obtained a nove |dea

whi ch coul @+ :{' 'ﬁﬁ%‘fﬂgﬁ 5L 'Fhee Ql'mbroﬁrthe fibeihetbdee hesdfat ,

posi tively utidhaikng: Lrdhare oper ty.of the substance, an
opti mal 25 -‘per- %r rrg‘ncgfeljétp, %ﬁ‘g%ﬁgdﬁlﬁe %ksabﬁmm authentionto be
used vmththehajgb@@ﬁf j€ .. 1s gptimal for ink

i nj ecti on befiore inject |é§%tg$clt% eaPnPlger Iﬁ?-'éﬁlréa& ttorbepect to the

ink after dép@@it@a Q'Sntﬁﬁef Iaéfu.ber As the oily mater::.al- 4-a

f 0 5wt% £ 2w'"%j with respect to the fiber
we:.ght in’ h .

eight after dry:.ng The 011y

Cer: 1 contains: the surfactant in chemical
_omp S1tlon.; '




ﬁ l.n vi ewpoi nt of such novel idea, production . process of the ink
vapsorbi ng body including the production process of the fiber as

el enent a

material, has been reviewed again. As aresult, 5

i.rrespective of the formof t fi u such as felt,
pundl e or so forth, attentioﬁﬁﬁmmhggr6%£&B§Fti§@?gﬁp¥%Nan oily material to
be deposited on the fiber. As the oily material, a ki nd of oi

rmaterial corresponding to application 10 of the fiber is used. The

Jepeei1n9 SDUNL S pradind: iBHiors! s s ataeenifon ¢

range

th respect to the- in

vei ght after diwengilyihfaebhial afd! ehicdlswerhatant Nen sehka@imy in
qhenlcaL 15 conposition. - A
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material and reached an inve”ﬁion-of an innovative
method to easily realize the idea as set forth
above by utilizing the oily mé;grial and the

surfactant contained therein

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,

wﬁerein 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 surfacéaﬁtfaéposited on the

fibér may be removable from ; e surface of the

fiber.

A part of the surfactant ‘deposited on the
-6 - %

t he
fiber

ly

t he
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- 5- : SUMVARY OF THE | NVENTI ON : The present

i nvent ors -have" pafd attention to the oily material and the surfactant
inthe oily 5 - material and reached an invention of an innovative

met hod to easifiifbdrahbye Bderéflevadl SeErbal thhe sursheé &F thel i zing the
oily material and the surfactant contained therein as conponent.

The present i fidéxron has been worked out on 10 the basis of such novel
finding. Therefore, it is - an obj ect of the invention to provide an

i nk absor bi ng Ioody secbad mepect af i the’ piréstent  inventies, a fi ber
and can be used for inks of " - —various physy | “property, an_ink tank and

an ink- 15 jtdererisi mmdﬁé aae HLpkik j__j;.lmmag b@dy shering an

5 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
10 the fiber. |
In a thig@;aspect of the7§resent invention,
there is prozédéd au ink absoﬁbing body storing an
ink injectedtinto an ink tank for an ink-jet with
capillary forcé'between fiber, |
15 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
20 heat forming;atileast the surface thereof.
The fibe%iﬁay-contain po;golefin type resin as
primary compoqent.
The polYoiefin type resin may be
polypropylene. |

25 - 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 betweenéfipgr; and

~a.casing housing the ink absorbing body and




an ink-jet prlntlng appar atus | oadi ng such ink tank or ink-jet

cartridge. -

i's prOV|ded an
tank for ani
wherein on a su

I s deposited
25 the ink.
fi ber may be

of the surfactant::deposited:on the

fi ber may. be

second aspect of:the presenf. invention,

27ln a first aspect of the present invention,
nk absor bi ng-body storing an 20 ink injected into a

$ihg " atmosfiBid MmhRICAMME BN, | [,

w&é&am orf & a@ﬁﬁfafcél $p2the & '-Gf:mr/o geke@ﬁé/eﬂmaqgl g

of t surfa eposited on
rt@i@vaﬁke faf %ﬁrﬂac%larﬂﬁcfs o8 ek

bﬁmwabbe'moﬂﬁtﬁwt%ﬂﬂématﬁﬁé .ﬁ@hﬂ of the |

here is provided an ink

absor bi ng bodmjﬂtorlng an 5 ink IHJECtEd into-an.ink tank for an in

wth ~ capillary force between fiber,

the fiber before Here, the casing may have an 1nk supply

10

15°

20

25

openlng, and ‘the absorbing body may be housed

Within a regron at the s1de- the ink supply

opening amoﬁﬁsa region surr¢ 'édrby the casing.
The ca51ng may form a73 | ;

receptacle chamber having inn hgeriphery

equivalent toythe outer per__hery"of'the absorbing

body.

- In a flfth aspect of the present invention,

there is prov1ded an ink ta

.an ink absorblng body storlng an injected ink

_with caplllary force between fiber;

{ a ca31ng hous1ng the 1nk absorblng body and
harlng an atmosphere communlcatlng portion; and
a non1on1c surfactant belng deposited on the
'surface of the fiber.
' Here, theicas1ng may be §Oﬁstructed by

ink chamber

integrally fofming at least one
storing an ejection liquid ¢ ining a cationic
substance and at least one ink’ ¢hamber storing an
ejection 1iguid containing & ic‘substance, at

least one of the ejectioh liQuids may be a colored

printing ink.
- The cas1ng may be constructed by arranging a
- 8 -
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filling the ink, a surfactant is deposited within a range of 0.01 to.
0. 5mﬁ@6re|at|ve to a weight of 10 the fiber. In a third aspect of
the present invention, there is provided an i nk absorblng body storlng

an i nk injtqueran%ép@fl i mﬁewﬂtéfﬁeﬂ u%i&&#fg .t }gagepos, ed: on

force bet ween rein noni onr-¢ -sur

the surface of jifle ébb®ainer stor#lig ad b@&i’@hnllﬁfuitd‘e surfactant in
t he i nk may be higher than or edqual to~65] err] The ink

absor bi ng body omyté)ﬂnﬁmesaeﬂohylc?@sulbsﬁhn& ramd at lRRs$t t BAeSU{lace

t her eof . The fiber may contain polyolefin type resin as

primary conponemntainer stdhingolaynlefeotipme Itgulidmomaining

pol ypr opyl ene. 25, In a fourth aspect of the present invention,

there is provi @uienicnisukstancenpand ng: part of am aﬂdeﬁﬁotheu)body
storing an injected ink wi.th capillary_f between fiber; and

a casing hou3|ﬂ?Q%klPﬁkLﬂﬂ#ﬁ@ﬁn@ﬂﬁxﬂeaﬁﬁlq_ d prlntlng liquid. -7-

In a sixth aspect of th

egent invention,
there is provided an ink-jetfﬁgfﬁ?idge comprising:
an ink tank, including::iﬁ.
10 an ink absorbing bodﬁistorlng an 1n3ected
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 before filling
15 the ink, a surfactant is depeéited within a range
of 0.002 to 0.2wt% relative t6 a weight of the
 ink; and _ .”.
an ink-jet printing heaa-ﬁbr performing
printing by ejecting an ejection ink stored in the
20 tank on a printing mediﬁm.
In a seventh aspect offfhe"present invention,

there is provided an ink-jet ﬂaftridge comprising:

an ink tank, including
an ink absorbing bodyistoring an injeeted
25 ink with capillary force betw T: fiber;

‘a casing housing the ink absorbing body

" and having an atmosphere cd@ﬁhni_ating portion;

and

a nonionic surfactant 'being deposited on
-9 -



havi ng an at nosphere communi cating portion, wherein on a surface of the

=fiber before filling the ink, a surfactant is deposited within a range
of 0.002 to 0.2wmt % relative to a melght of the 5 ink. Here, the
casi ng may have, an i nk.suppl ning,_apd the absorbing body may be
housed eh?n élrr%%?g it the gggg Yot ?IF\‘S ink supply . opening

bsorbi ng body - SHodEialeh BRaMIDERS ok BRERRAEAR T
Fifth aspect i#*??ﬁ%‘%?%s% | R 8G, Ri GPSOLTN dol B08ked tn, thel 1 ¥
conpri sing: f)lk ordNali Bglm{&'ﬂgd@ﬂhf stdring an injected ink with

capillary force tween fi a casing housing the ink absorbing

body and 5 havingHakredt NEls@heh&k GHK NMNGH fb&"i@éthbh&blaéldreiﬁtlve a
noni oni ¢ surfactant being deposited on the  ~“surface of the fiber.

Here, the casitg mhe binkerelty ysttrthng headt grally formng at |east one

i nk chanber storing an ejection liquid containing a cationic' 25
substance and at | eZint amesightbhadpectt ofi rtharpresentecinvention d
cont ai ni ng ani oni ¢ substance, at | east one:of -the ejection |iquids may

be a colored th exe s ngrmna.ded an lnk-jet : 1nt1ng apparatus,

comprising:

10 an ink-jet cartridge, iﬁff_af;
an ink tank, 'having.&-
an ink absorblng body storing an
injected ink with capillary force between fiber,
and |
15 a casing housihgjthe 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
20 of 0.002 to 0.2wt% relative to e weight of the
ink,_and t
an ink-jet printing”ﬁead for performing
printing by ejectlng an ejectlon ink stored in the

tank on a printing medlum, and“;

25 a carriage detachably mp ;ing the ink-jet
cartridge. :

In a ninth aspect of the present invention,
there is provided an 1nk-3etgpr1nt1ng apparatus

comprising: EE
_ 10 ~.;.



The casing may be constructed by arranging a - 8-
<=plurality of inki containers including at |east one I nk cont ai ner
storing an ejection liquid cont ai ning cationic substance and at | east

one ink cont aig}er 4 gkaki eir8cidON L hay! t ai ni ng 5 anionic
substance, and a padr}t? 36]? o?éa}t:?l_é%¥ tﬁ'gdé)' ej&e?ﬁi&%&fiqui ds may be col ored

printing |iquid. an iAkatdnk) Bapgsigof the present invention
there is provided an ink-jet cartridge conpri sing: an ink tank,.

i ncl udi ng: 10 an i ran abakr bibabHoiixgs bodyngs Borimc crd I nk.
with capillary force between fiber; and a casing housing the
i nk absor bi ng inmjgcted imki wathngagri bl awrypBseceohaoweeni fadbeyii on,
wherein on_a surface of the fiber before filling 15 the ink, a surfactant
is deposit®2d within a range a caging suging hhesinkasbsorbingwei ght of
t he I nk; _and. .an ink-jet printing head for performng
printing by ejRedyngngh hgeitngoan Atmesphene, caumumiqakingn a printing
medi um . ' : :
portion; and '
| a nonionic surfactant being deposited
on the surféce of the fiber; and
- 10 : 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 relative
to the ink-jet printing head.
15 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 portion,
20 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;
25 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 -



In a seventh aspect of the present invention, there is provided an.
<ink-jet cartridge conprising: an i nk tank, including
an ink absorblng body storlng an injected 25 ink with capillary force

between fi ber ;s Eﬁ%ﬂ%.ng g&%#ﬂﬁkiﬂ&-iEﬁﬁgbffBBEEScBde

and having an atnbsp ere connu

. honi oni c surfaéltlﬁ PE FSigerdeposi ted on - 9-
t he surface of 'the fiber; and an ink-j et pr|nt|ng head for
per forning prHﬁnnﬁH@/éﬁéﬁtbﬁgdﬁpdﬁﬁﬁih@”ﬂﬁe»§ﬁ9E@bﬁahthethe tank
on a printing nedium 5 Here, the ink tank:may be det achabl e rel ative
to the ink- Jetswrfabhanﬂnead be depositedh mayghbe axpebdéndé the present
i nventi on, “there is provided an ink-jet ‘printing appar at us,
conpr|3|ngS:uBurfaGManhk jet cartridge, including: . an i nk
t ank, havi ng: ; an ink absorbi1 Jy- storing an

injected ink with cEhel ik tankerreduetieony

.compr;se a step of performin

: ‘may further
:pmpre§sion heat
fé@ming of a fiber aggregatew%;nhave-an external
suffaee éerresponding to an iﬁﬁeriof configuration
10 ef the casing. o |
The above and other objeéﬁs, effects, features
and advantages of the present 1nvent10n will
beqome more apparent from the,fgllowzng
description of the embodimenﬁéithereof taken in

15 conjunetion with the accompanjing drawings.
BRIEF DESCRIPTION OF THE DRAWINGS
-Fig. 1l is a perspective view for explaining a

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

present invention is applied;

Figs. 2A to 2E are explan Ebry views shoWing

insertion method of an ink ab
ink-jet cartridge of Fig. 1;

25 Fig. 3 is a perspective ¥
embodiment of the ink-jet ca t“”
present invention is applied
Figs. 4A and 4B are diagr tic views showing
manufacturing process of fila
- 12 -

t or long fiber;



and 15. a casing housing the ink absorbing body and
<having an atnospher.e comuni cating portion, - wherein on a surface
of the fiber before f||||ng . the ink, a surfactant is deposited within
a range 20 of 0. ?Az"&r%.rSharaf@ dPagrifiiti 6 vildhrs sholvilag and
an ink-jet printing ead or performng printing by ejecting an

ej ection ink sipiedactuding prictidedNod BUapleJoredhort afibeds; a
carriage det achabl y”"nounting the ink-jet wgartridge. - In a
“ninth aspect of th&ijgesedd ityelDi are expl. Llstobintd w.ewsd@h@mngk j et
printing apparatus . conpri si ng: R 10

an ink-jet carimkdjnjectingi pyocess into a ’”klanth;ngahoﬁy

an ink absorbing'body storing_an . injected:ink with capillary force
‘between fiber:0: gonventlonal polyenet Hﬁn a@,the i nk absor bi ng

Flgs. 7A to 7D are explan ory views showing

an'lnk 1n3ect1ng process into:.an ink absorblng

body employing the ink absorblng body of the
present invention;

10 . Fig. 8A is an eXPlanatotiﬂview showing
explaining-e production proceés-of a further
embodlment of the ink-jet cartrldge, to which the
present 1nvent10n is applled |

Fig. 8B is an exploded pe@spective view of an

15 ink tank to be produced throﬁéﬁ the production

process of Fig. 8A; h

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

20 Flgs. 10A to 10C show a yet further embodiment

of the 1nk~3et cartridge of the=present invention,

in which Flg. 10A is an expl hperspectlve view

of a color ink tank with thré ﬁambers;
Fig. 10B is an explodédyp spective view of a

25 Dblack ink tank with one chambe_

Fig. 10C is an explodédr‘erspective view of an

ink-jet printing head, toéwhﬁé'zexchangeable ink
tanks as shown in Figs. lOAITﬁHT_OB can be loaded;
and |

- 13 -



body and having‘an at nosphere comuni cati ng portion; and ‘
~=a nonioni c.surfactant being deposited on the surface of the fiber; and
10 ‘an ink-jet printing head for perform ng printing by
ej ecting an ejecti ogs jnk 45t d.i éﬁ%ﬁ : Lank . j«nt 1 ng medi um
i 1§e%%hg‘b?)e T ea?tlz\:n/.\eﬁe %&?ogpﬁy % ni 9

Here, the ink:tank Taybe “dr T Mk-Jet printing
head. 15~ cORStRARMELODEP A CIAKAS A pRintdly appakAthild Ngoan i nk

absor bi ng body st'oring an”" ~ injected th-capillary orce bet ween
fiber andyRiedsithe UK tarikeabnlarpbigoebijag kehtafdge  having an

at nosphere conmuni eating portion, 20 conprising the steps of:
preparing an iasceishiniyngobthe pregknth imventiomn canfbee laddd.fi ber

before filling the ink, a surfactant is deposited within a range of
0.01to 5 0.5M%relative to a weight of the fiber; 25 preparing
t he casing; L inserting the ink absorbing body into the casi ng;
and irﬁ@@ﬁﬁﬁﬁ%ﬁDEﬁéﬁﬂﬂTﬁ@NeOﬁﬂEﬁﬁﬁﬁﬁﬁFﬁ@RﬁﬁyEMBODIMENTS

The préferred embodimentfléf the present

invention ﬁill be discussed héreinafter in detail
10 Wiph referénce to the accompsz ying drawings.

As form of implementatiéﬁ?of an ink tank
aeéQraing-to the present invention, it can be a
'éoﬂstrﬁctioﬁ with a single ché@ber is defined in
,an,ink-contginer as shown in Eigs. 1 and iOB, a

15 cogstructiéﬁ of the ink container, interior space
-of;which iéndivided into twolchambers as shown in
Fig. 3, a construction of the;ink container,
interior space of which is divided into a
plﬁrality of chambers for regpéctive kinds of

20 colors, and the divided chambé?s are integrated as
shown in Fig. 10a, a-construé#}qn of the ink
conitainer, interior space.ofgﬁ-ich'is divided info
a plurality of chambers and é;;ibrous body as an
ink absorbigg body is housed=within only one of

25 the chambers, as shown in Fig. 9, or a

construction to house the filESQS body within a

chamber having an ink supplyf ening for supplying

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



"The step of dep05|t|ng the surfactant may be -

<11 - R :performed in a step of preparing Iong fibers or short
fibers. “In‘the step of depositing the surfactant,  the _ _
surfactant to @ftﬁeﬁﬁﬁetéﬂ wé)eoeﬁérorwamﬁersurf%a@hould be The ink
tank production: process nmay further. conpri se a step.of performng

conpressi on heghese: formsngfofthef ihkr tapgkegare metely axamplesal
surface correspondlng to an interior conflgura* ‘on 10 of the casing.

The above and anhdemathj exhaustfiveet s, Thertefere, therpredeatt ages of the
present invention w-|| becone nore appar - fromit he fol I ow ng
descripti on ofinvénditoni aborsld Haetobe diahenntolbe chimiteatiionewtoh t he

acconpanyi ng dramnngs BRI EF DESORIPTICN OF THE DRAW NGS
5 th exempllfled forms.

tf,As form of 1mp1ementati_ of an{ink—jet

cartridge according to the p e?'nt'invention, it
can be.a construction, in wh cﬁjthefink tank and
the ink—jet printing head ar mutuaiiy independent

10 of each other and detachably Quple§3upon
necessity, as shown in Fig. 10C, or a
construction, in which the ink.tank and the ink-
jet printing head are integraﬁed as shown in Fig.
3. | -

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

20 . [FIBST.EMBODIMENT]

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

to which the present inventid_;is applied.

Fig. 1 is an ink tank which has been proposed

in commonly owned Japanese Patent Application

25 Laid-open No. 20115/1996 In an ink container 11
of an ink tank 1, an aperture ;for communlcatlng

an 1nter10r space of the ink contalner 11 with the

atmosphere. The ink contalner:_l is also formed

w1th an ink supply opening 8 to be connected with
- 15 - =



Fig. 1 is a perspective view for explaining a 20 construction of an
ink-jet cartridge, to which the present invention is applied;

Figs. 2A to 2E are explanatory views show ng i nsertion method of an

i nk absor bi ng J3odynin i nd ] v r4 e {5 nia Fig.
3is a perspecéti?v%n&l tg\?\}ﬂ% ﬁépaén%ﬁt aﬂa-einlggd?'%n?%n%%ggizﬁie-?%t
cartridge, topdiehohha2. wRteSetal pegildrrdésiaed iwd the ink Figs
4A and 4B are diagrammtic views show ng ~manufacturing process of
filament or | apgntalitler 11 and a 1id 2, a fiber-Flas ink

Figs. 5A and 5B are diagrammatic views show ng. . manuf act uri ng process
of staple or sdosorbimy ;body capabilgsofohaldibigann capkabytory views -
show ng. ink injecting process into_an ink:absorbing body 5 of
conventi ondl mapml&amneefgemt is filledys. ‘7A to 7D are explanatory _
vi ews show ng an ink injecting process inte, an ink absorhbing body
enpl oyi ng the ink abB3oEBendMedyaBk qenstructed as set forth '

above, in order to confirm an influence of a

surfactant in an oily materié}, the inventors have
performed experiments for aﬁéﬁnt of surfactant

10 deposited on the fiber wi;h[%éSpéct‘to the ink
with diethylene glycol (DEG){%Ystem ink type 1 .
_containing foliowing composition, in which

‘'surfactant is not prescribed.'
15 COMPOSITION OF INK TYPE 1.

Dye (C.I.FB2) | 2wt

DEG(diethylene glycol) 15wt%
Ethanol ’ Swt$
20 Pure Water 78wt%

After completely washing ‘the fiber F, before

egoing composition

making the ink type 1 of the;

absorbed in the fiber F, the%@ luted surfactant .
25 was deposiﬁed on the fiber-F S ;that the weight of
the deposited surfactant aftgrzarying is 0.05 to
1wt% rélative to the weight éf ﬁhe injected ink.
After injecting the ink, priﬁ_mﬁg quality of

ejection from the printing he@@ﬁlz is checked by
Cge L



present invention; 10 Fig. 8A is an explanatory vi ew show ng

:expl aining-a production process of a further enbodi nent of the ink-jet
cartridge, to which the * 'present invention is applied; Fig. 8B
is an expl ode¢hutkiagt ifacihgwablilaty land Kléedknga berpsdueed through
the production process of Fig. 8A Fig. 9 is a section
showi ng a sti ldedgulthehown. 1nnhh@rﬁm&loWungatablpeﬂ<ma$r|dge to which
t he present. invention is -applied; 20 Figs. 10A to 10C show a yet
further embodiohtained. ofImhthenitgltecint tiheyef bxinge globbby iandntion,
in which Fig. 10A is an expl oded perspective view of a color ink tank
with three chd¥geding are. evalgla iB iﬁ-‘@(plﬁﬁéa-sp(ﬁ%pla&mv@ﬁ/l ew of a
25 black ink tank wi

h one _ _ 10C is oded
o spect| Ve v GPOd €6 5 [GR0R X ' oheE ﬁ@*@i@gﬁtlpslwﬁﬁo KB rRab o

i nk t anks as S. a can,_pe | oaded and
M af8atd W%*{f“ﬁ ek (8. NS S, BRaNRing
quality is gxqellent.

TABLE 1

10

ADDITIVE AMOUNT OF SURFACE | EVALUATION | EVALUATIO

ACTIVE AGENT FOR INK OF N

(wts) FIXING OF
ABILITY BLEEDING

1.0% o 5 3

0.5% o |5 3

0.25% 4 - 13

0.2% | 4 4

0.1% o 4 5

0.05% R 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. As a

- 17 -



construction of an ink-jet printing apparatus, to whi ch the ink tank
:as an ink-jet cartridge according to the present invention can be
| oaded. 5 - . DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS

hoe Dt ooy o1 EEBAdITENE fladl edhoFBlNG that n&%%ggew hlipg dbgcussed

hereinafter in wth r erence to e acc anylng draw ngs.

As form of | ”paaa&bf&% O8mBhir) dfkthaNlsurfactas® didl wAidhe ms esent -

i nvention, it cah construction wth'a S|ngle chanber is defined
in an i nkpgemlaimes faprakmingnchisdacterigtis Bs dbsersrsdr fiat i on
of the ink contalner I nterior space of which is divided into two
chanbers as shﬁWknng abilkity éhdabiemdrngtlandﬂndrproblemnmsjner
interior space of which is divided into a ~plurality of chanbers for
respecti veXi ndsisfen 28venolior & lanhght W@r@erdtdr@esﬂi&rag@r &esttegrated as
shown in Fig. 10A, a construction of the ink .. container, interior space
of which is di sughd amtat 60° G @rusel ifiorh,. cAsnta%and a fibrous body as

an i nk absorbing body is_housed within only one of 25 ,the chanbers,
as shown in Fig. 9,18 consideration of ink: characterlstlcs, there

is no lower limit. However; Lew
preliminary treatment for t ¥ f_éﬁéorbing body,
10 in comparison with the caseaw ggg?ﬁhg-surfactant

is completely femoved, in th?IPrﬁduéﬁipn process

of the ink tank and injectiQﬁﬁpioCeSs of the ink,
the following advantages canqge'found.
Figs. 2A to 2E are'explangtory views showing
15 procedure for one example ofﬁﬁiodgction_process.of
the ink tank. o
' Briefly explaining the pﬁpduction process with
referénce to Figs. 2A to.ZE, gt.first, as shown in
Fig. 23, a guide body 15 whiqh,can be inserted
20 into the ink container 11 is prepared. The guide
body.15 is a éleeve having.opéﬁing-at'both ends.

A distance between both endsfﬁ? longer than a

depth of the ink container 11.. The fiber F is

housed within the guide bodyi_ﬁ}ﬁithout fixing on
25 the inner peripheral surface o 'tﬁe guide body 15.

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

1nserted through an opening po_tlon of the ink

container 11 to arrange the ;_ §r portion of the

guide body 15 within the contginef. Subsequently,



construction to house the fibrous body within a - chanmber having an ink

:supply opening for supplying an ink to an. ink-jet printing head and

to ‘conmuni cat.e the chamber housi ng the fibrous body

- 14 - Wik I£m Ot I hew t hese
forms of the |ﬁi Fanks Qﬂﬁ{?&gﬂnjﬂéxaﬂ | es éiqg the EEE%%??%e

Theref ore, t heyppARRRIAL Qlthv@t;btﬁ?shih%hi’eﬁiﬁérbqﬁ%@@e&%e@e ihgbtative

to 5 the exenplified: form of inplementation of an

i nk-j et carhiel guE s« efibeg 115 t fRrpiRAEAn| Qppitr 09idet openiggn be a
construction, in which thegink tank and “the 1 nk-jet prlnETng h%ad are
mutual Iy i ndemdemﬁﬁe_ upadio c&hsﬁ.zmd:cddbechaaldea.mm&hmnthe
necessity, as shown’'in FI% 10C, or a construction, in which the ink
tank and tbBe iedntainey el 1pr|mmr@hb5a¢xmaa|nnegnﬁaxies pevent Fig.

3. 15 As form of |np|enentat|on of an ink- ' ﬁnlntlng appar at us,
it can be a cd’rﬂé@rﬁé{h@ﬁ ﬁi\'-”@ﬁl being E&Sh%(beﬁ 1?,%19' the a?-THFuraI ity

f k
of in 'supply openlng '8, the ink supply openlng 8 is

sealed by

After-comﬁietion of compressl_h, the pushing

10 member 16 a d the guide bodyf 6 are removed as
| shown in . 2D. Thereafter, by mounting the 1lid
member 2, the ink tank is completed as shown in

Fig. 2E.

In su&hfproduction process of the ink tank, by

15 depositing the surfactant on the surface of the

fiber, lubﬁlcation is caused oh_the surface of the

fiber, insertion of the fiber;into‘the guide body

15 and th:ﬁlﬁk container 11 aﬁd removal of the

guide bodffcan be done qulte smoothly Also, in

20 the process ;tep to be compressed the 1nd1v1dua1

fibers may ot be subject 1nf1uence of static

electr1c1ty to be compressed 1th sliding.

. t becomes pos51b1 to provide the ink
'tank having 1dea1 1nk absorblng body for ink-jet

25 without unexpected local fluctuatlon of

compress1on;:en81ty

It should be noted that ilar effect can be

attained even when a fiber b k is directly

inserted i@to.the container through an opening
- 19 -



tanks constructed as set forth above per ki nds of " colors, as shown in
:Fig. 11. 20 [FIRST ENVBODI VENT] Fig. 1 is a perspective view of an
i nk tank, “to mhlch the present invention is applied Fig. 1is

a0 11K Lk Wbt R RIEESS. the, oA oL CIBRILIANRgS R SER !

an ink tank 1, méwrtwiEhBJ@reﬁ@my&Ix@ttns idé@mémbey Ys Sgaed of
gu

the ink containetr 11 with the at nosphere.” e ink-container 11 is al so
f or med wi ih' athé nEogeplinegpepbdact iion bprowsmss ed with

- 15 - .~ an ink supply pipe 14 of and:ink-jet printing head
portion 12. Wthin Omnr ddienothérndmhrg, t Régisik 6A toolniaxed Figaend 7alid
2, a fiber F as ink - absor bi ng body capabl.e:0f holding an ink by 5

capi |l ary & feto: iHD fareeg¢xplanatoryn wilews nkorariink ohslegtticmn as set
forth above, in order to confirman influence of a surfactant in

an oily nateerFPQQﬁﬁinventors have perforned experiments for anmount

of surfactant . , .. Y .
At first, ink injection process in the

conventional polyurethane.fo; and manner of
penetration of the ink into_;hé"ink absorbing body

10 are briefly discussed with g_ ofence to Figs. 6A
to 6D.

In Fig. 6A, through an iﬁk-injection hole 70
provided in an ink containerféi, an ink injection
needle 62 is inserted into.ﬁﬁéiink_absorbing body

15 64 so that the tip end theroéﬁjis located in the
vieinity of the ink supply oﬁéning 68. The ink

supply opening 68, the atmospf“re communication

opening 67 and the ink injeo;;on hole 70 are -
sealed with sealing members ESa, 63b and 63c.
20 After reducing pressure withiéjthe ink container

61, the ink is gradually abséfhéd into the ink

absorbing body 64. However,g;f'
wettablllty of the 1nk absor _
the ink may flow through a spa e_65 defined by a

25 not shown aeration rib providediw1th1n the ink

container 61. Once ink flows through the space

65, the ink flows through th'?s”ace 65 rather than

the ink absorbing body 64, as shown in Fig. 6C.
In the worst case, when ink injection is

- 20 -




10 deposited on the fiber with respect to the ink wi th diethyl ene
-glycol (DEG systemink type 1 containing follow ng conposition, in
whi ch surfactant is not prescri bed. 15 COVPCSI TI ON OF | NK TYPE 1
Dye (C. 1. FB2) term:.nat%ed'as shown 1ﬁ\/\@%tg 6DI a regibhCeY afthetene

gl ycol ) .

5wt % 20 the iPik elghet penetrated eve ce ig8fib¥med in

After conpletely mashlng e fiber F, before: making the ink type 1 of
t he foregoi ng thepdsnk i ainsorblmg)sbodyd 6idn to fibe Wybble & Iised
surfactant 25 was depos d on the fiber, F t-hat the wei ght of t he
deposi t ed surfraemamedte Bryithgthe gegdam wherenwthe einki i€ to the

wei ght of the |n£ected | After |nject|ng-the ink, printing quality

of ej 8ct iRANL ' rlntlng head 12 is‘checked by

- 16 - ckln 3£ X] abi,l it bl e Thus resul t

shown in the foll 0\?&9“ ?fg'f {:ﬁ%s ink a so % eb 3% formed of a
hydrophobic: fiber is washed mgletely. various-

measure has Eeen taken to. avo ddthe foregoing.
" problems : aken to make the préduction process
10 complicateé fw |
Oon the other hand, penetfation of the ink into

- the ink abs ¥bing body in_the;ink'injection
process in the case where thefsurfactant is

deposited d shown in Figs.fiA to 7D.
15 As shownin Fig. 7a, the1ink is injected
>ink injection needle 62 and penetrates
into the iﬁ
the fiber e
hydrophobizc

absorbing body 74 . Here, even when
loyed in the 1nkﬁeb30rbing body 74 is
aterial, it has:hydrophilic property
20 by depositin ‘the surfactantgéﬁ the surface.
Therefore, 7

zé;,shown in Flgs

and 7C, since a
'power generated by caplllary tion between fibers
' s stronger than a
power which ”éstreys meniscus eﬁween the fibers
25 .dn, ' e ink can
certainly pgéetrate into theglnkfabsorbing body
without floﬁing into the spéde-GS,' As a result,’

as shown in Fig. 7D, at'theipx61;$$ step where the

ink injecti@ﬁdns completed, héiding of the ink




obtained. In the table 1, the fixing ability and bl eedi ng are
evaluated in five levels of 1(NG or 5 no good) to 5(good), when

eval uations of both are - greater than or equal to four, the printing
quality is ex Tl SURFACE
VALUAH O Ev bR the £RH S AE\Fhe FeqiosTof @QJ%]‘OF
(W9 absorbing body>9iK%ecom3s possible. On the other
ABI LI TY BLEEDI NG 5 3
0. 5% ‘hand, in the E:eg:l.on 76 Qaenetra&e&%y the ink,
! 3 0.2% 4 0.1%
4 5 there 0i8580 possibility to malntaln fine bubble. On
the basis of the foreqoing experinents, a
5 While the above-mentloned 1nk injection

process is performed by 1n3egtlon under vacuum
condition, the ink can be injected.into the ink
~ absorbing body even by pressure 1n3ect10n under
atmospheric pressure when the ink absorblng body
10 according to the present 1nvent10n.;s employed to
permit further simplification of the production
process. In order to attain the effect of the
present invention as set forth above, it is
'requlred that the surfactant is depos1ted on the
15 fiber to be used as the 1nk absorblng body._ As a
result of experiments performed by the inventors,
it has been confirmed that the foregding'effect
can be expected when the deposition amount of the.
surfactant for the ink absorbing body is at least
20 greater than or equal to 0.02wt% in-relation to
the weight of the ink absorbing body.
Corresponding to radiﬁs, form-ehd sizing of
fibers of the ink absorblng body utlllZlng fibers,
s1nce propexrty of the 1nk absorblng body can be
25 malntalned when the flber welght of;;he ink
abgorbing body is about 3 to ;Q;times-of the

amount of ink to be abSérbedfT';theiink absorbing

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

depositing the surfactant on the surface of the
- 22 -



range of 0.2%to 0.25% of additive anmount of the surfactant for the
fink is further checked. As a ' - 17 -

result, it has been found that an upper limt of addi ti ve anount of
the surfact antln]gt aWicibiflg body O8beaOftPrintreagdafpet eristics is
observed in fixing ability and bl eeding, “and no problemis 5 arisen
even in a hi ghcéraptatat toat @figchéesurfactanuchyad 20020td rf& theso
forth, is 0.2% I n consideration of iink characteristics, there

is no |lower |iambuntHoevehe iimkito be 1nje@ted|mntnytheewnkmt for the
i nk absorbing body, 10 in conparison with the case where the surfactant

i s conpl et el y albgorkdng nbedy .pr oduct i on process’ - of the ink tank and
i nj ection .process of the ink, t he_fol |l owing advantages can be found.
Figs. 2At8 2E are ERQmart&t%rl;'eﬁu&\ks %ﬂm&.{ I@nfﬁocé&ur}éﬁﬂi obegfe exanpl e

of productlondgroc Ss _of t he ink tan

ef | expl ai ni ng the
production pr ithat as amount of t rielly,explaining

{factant to
preliminarily depos;ted on ﬁhé_ink absorbing body
is preferred to be in a ranggfof 0.002 to 0.2wt%
in relation to the ink, or'O;di to 0.5wt% in

10 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

‘15 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,

20 discussion will be given wiﬁhirespect 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

25 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 -



reference to Figs. 2A to 2E, at first, as shown in Fig. 2A, a guide
=pody 15 which can be inserted 20 into the ink container 11 is prepared.
The gui de body 15 is a sleeve havi ng openi ng at both ends. A

di stance between bgghegn ng?{ fﬁi? L@k contai ner
11. The fiber Fis efi ouse ink eagﬁﬂgyt)%ﬁﬁﬁg fixing on
25 the inner ﬁfbé&herél'méﬁéfﬁfﬁ ofekhe 4 dfoPedn End extrU@@Id By Shown
in Fig. 2B, the gU|de body 15 is i nserted through an opening portion of

the ink cant ébdtﬁ:"udért,oa@fd agbskhRdrvey goblied 19y dheair guide
body 15 within the container. Subsequently, . -

18 - coelisipvioube Blg.fEFf, fhpedempiining, hadi shown in
downwardly with a pushing nenber 16 inserted into t he gui de nenber 15
t hrough an5uppBigsi déd opeBinghe surfacemwsthep fiber saftero be received
within the 5 container 11. At this tine, in order to prevent t he
fiber from beiagodddred dilutiedufibere smmnmg gsmegl 883t he ink
supply openi ng, g g%plled by a roller 84. mhen, the fiber is
taken up on a bobbin wvia strégqhing.by means of a
roller 85. Thereafter, as gﬁéwn in Fig. 4B, a
10 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
15 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
20 subsequently received within a coiler can 136.
Subsequently, as shown in FingSB, the bundle of

the fibers derived from a pi

lity of coiler cans

136 are aggfegated to perfoﬁm ;retching by a
roller 137, again to depoéi&- hé diluted fiber

25 spinning oily material as a ishing oily

material 138. After depositing, the fibers are

crimped by a crimper 139. Qding on the

applicatioﬁ of the fiber,'to: 40 or one formed by

cutting the tow 140 by a cutting machine 141 to
- 24 -



seal ed by a not shown sealing nenber as required. After conpletion of
:conpression, the pushing - 10 nenber 16 and the guide body 16 are renpved,
as shown in Fig. 2D~ Thereafter, by nounting the lid menber 2,

the ink tank igggoqpgl Pt agLabaw fiper. Fig. 2E In such
production process of theink tank, by 15 depositing the surfactant on

the surface of the In thi tﬁreédbhgcqjt@@ess callse df Ybetrhessimhaeey of the

fiber, insertion of the-fisber into the guide body 15 and the ink
cont ai ner 11 aodilyematmrbélt 88 is degpodd tedyinacase dofiethe tlorgoot hly.
Also, in 20 the proces tep to be conpressed, the individual fibers

may not be subfiberinfthe
with sliding. - Therefp
tank havin§ i dieposited

tbefr spinping oxﬂwcmatenqalolbs dapr essed
e, it becones possible to provide the ink

bragef £be ishoret fiker 4 tBbet unexpect ed
| ocal fluctuation of 0 sion densit It should be noted
Lhar ol e oBposidiaR OF the (SHreaChARE WFeRtained il She | s
diectly  SPEg hetdriat Ue.r W8S 048 WIknIh W PuRGe of

0.002 to 0w2wt% with respect to the ink filled in

the ink absorblng body so that the foregoing

10 effect canf e-attalned w1thout newly providing the

depos1t10n' tep.

case, the deposition amount of the

oily mate‘;al is different from the amount of the

oily materiel to be normally used in production

15 ©process. ﬁfter production of the fiber, before

inserting. 1 to the 1nk contalner as the ink
absorbing h Qy, the amount of - the surfactant
»n:the ink absorbing body may be

controlledfby for maintaining w1th1n the foreg01ng

20 range. On’ the ‘other hand, no problem will be

arisen even:when a part of thg;gurfactant is

remained.

As the 01ly material to be used, mainly the

surfactant 1s used. Also, it preferred that
25 the oily materlal is an anion urfactant with
static electgicity suppressigg-function and

lubricating$fﬁnction. In conc¢rete, anionic

surfactant 1s ‘selected among:_olﬁoxyethylene

sorbitan fatty acid ester, polyethylene glycol
_25_



portion and cl osing the opening portion by the |id menber, w t hout

senpl oyi ng the gui de nenber as used

On the other hand, Figs. 6A to 6D and Figs. 7A 5 to 7D are expl anatory
views for ink S jection
process in theéﬂjl%%caotgg%n &#%f?yurgt ane ggmg%% %rgnﬁcg’l%eki]

penctration of the gk dHtgldNe HoPbdothat) 1RdYratio BE Eheel!Y

di scussed with reference to Figs. 6A In FIg. 6A

through an 'nksumﬁéﬁt@ﬂth@dtdﬁ&ln ﬂﬁ(ﬁhéedlm?iﬁhtéflém“féner 61, an

I nk injection

so that the tiprefibthedetb itve|60ated 100%he In ordet ntoy afapbetionk
supply opening 68. The ink supply openi ng 68, the atnosphere

communi cat i%n varigtebongof’ thel tbmpeﬁatimiﬁe:c.biforthmlnséo are
w th sealing nmenbers 63a, 63b and 63c. 20 After reducing pressure within

needle 62 is |nserted into the ink absorbing body 15 64

the ink contai eewironsent,hd 4 nitesd rghilr athatales dremperatane cofnk
absor bi ng body 64. However,, due,to_l.ow mettablllty of the ink

absor bi ng body @@

by a

10

However, the cloud point is a phys1cal property
value unique to the-nonlonlc_surfactant. The
nonionic surfactant shows a property to be solved

in the water at a temperature lower or equal to a

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

15

20

25

flame of day light saving.
[SECOND EMBODIMENT]

Figs. 10A to 10C show the second embodiment of
an ink-jet cartridge according to the present '
invention, wherein Fig. 10A is an exploded .
ﬁerspéctive 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 explodgd?pEQSpective view of an

ink-jet printing head 40 which. can be loaded

exchangeable ink tank shown - Figs. 10A and 10B.
The color ink tank 20j1§ 'perally constructed

with a tank main body 21, an ink absorbing body 22

contained needle-punch felt;énd-fibrous body, and

housed within each of the th

respectively, a lid body 23? h,£

opening portion of the tank main body 21, and a
a6 -

I n the foregoing production process.

seal ed

gekoud, poml% hési RLGRSE f than m%@qualsmeﬁ%scdef. ned



25 not shown aeration rib provided wthin the ink contai ner 61. Once

‘ink flows through the space 65, the ink flows through the space 65
rat her than t he ink absorbing body 64, as shown in Fig. 6C. In the
wor st case, whgpipnlplagecRuofixed to one surface of the lLidRlbody

term nated as shown in Fiig: 6D, a region.69 where the ink is not
penetrated eve23. amck for gn:mppnmg the ttﬁanhkmahmrb:odlg Bdady @heor fine
bubble B is remai ned ‘éven in the region where theink is 5
penetrated. ink abmerbingn hodieak 222 dweenghames foeapectiively

hydr ophobi c, fiber is washed conpletely, various. . .measure has been
taken to avoid 9@3@)@@6135@-“9 top’ﬁhﬁl aangigurrdionrsnake the production
process | icate .0t he ad etration of the ink

1 ' th 10, P, e
i nto t?-’he ¥& p@&*}%ﬁg W?%pf’ﬁgﬁr}ﬂ(? hembersh 85%cess in the

wh h f Fowa. |
A Shown i n Fi GLVEREd RUBER, Hhose, Eptey oLl mﬁ’ ARasTRC i on

recie 62 S0 SEREU S B USRS T AEIBERTG b fs e, e
hydrophobi ¢ neheiiicaleihl B3EJHALRBE ot QRE" BF the ink tank.

On the

ther hand, the bl ank 30 is

10 generally constructed with body 31, an

ink absorb “us body and
31, a lid. , he .o I
tank main body 31, and a griﬁiblade 34 for

15 gripping the tank main bodyfaif The reference

numeral 36ﬁ1s a label for 1ndlcat1ng 1nformat10n
content of the ink tank. _

~jet printing head 40 is generally
ith a tank holderm41 for loading

20 respective . the ink tanks set forth above, and a
printing head portlon 42 mounted on the holder 41.

The tank holder 41 includes

11ter mounted at a

tip end por“eon of an ink supply pipe (not shown)

to be 1nserted into an ink supply opening (not

or removing

imember 44 as a

25 shown) of ﬁéépective ink tan

impurity in:the ink, an elas

sealing mem§§r primarily for venting
evaporationﬁﬁf the ink after ding of the tank,

‘and a locklng member 45 for -;gﬁng the tank to the
- 27 -



20 by depositing the surfactant on the surface. - Therefore, as shown
“in Figs. 7B and 7C, since a power generated by capillary action between
fibers on the surface of the fiber Fis .stronger than a. power .

whi ch dest r oy shgR@ie3C U1 bet mern gientibe hedd parvdi@rsmzamcmud@s fiber
F, the ink can = - certainly penetrate into ‘I:nk. absor bi ng body

wi t hout fl owi ng ‘balse tﬁﬂbatpades 6% pAintires, __;_]:masﬂowwm M9, 7D,

at the process step where:t i nk inject onpl et ed, hol di ng of

t he ink a heater board  (HB)-481 a grooved‘qe lnngtpdatE|re of
the regions of the ink ‘absorbi ng body 74 $.:possi bl e. On the ot her
hand, in the r48iom 726epahneratspirbpgt B i rk; tip teske 33, nangbsmibility to
mai ntain fine bubhle. 5 7~ Wile the _above- mant i oned i nk injection
process i sSperfbuaet RRSEATEMYMOBRIER -vacuum - condition, the ink can

be injected into theg in absor bi.n bod :eve Dy .press re.in'e t, Qn
under at m)spherf A8 SheWh SRS }Biﬁﬁicbdﬂikl a% g‘r‘tﬂ gto
the present i nvent on_ i ' ¥ rther | d f| cation of
the pr OdUCtIOI’lsur atﬁ%c§§§gg1# Ib%raflg atﬂ%,. Fl?g'oé?fje% sgB

resent i nvent S ISy T e G
gurfact ant is epos Srha%%?xn i%qa a!rnta;r.g [ "-:.z_ff%ﬁe |ﬁﬁ§5§sorb| ng

body. As a  jpkesul e rd or A \Y;

has been confi rrred th%thﬁ%éfq r%’g%‘?%gtgef‘;efg ﬂﬁgﬁ;scé(% ) eégxggtg%%l:\l;\ﬁgn
deposi ti onganogal o t e ‘th i Sé”é@&lﬁ&ttéd)rbl Sk ':@Sﬂbhhwﬂ@dy s

at.l east 20 greater than:ofi equal to 0.02wt? ekatton to t he wei ght

of the ink absgubifeg-t@dy. containing polyoxy‘ : ene alkyl ether

as primary?“omponent (60 to §Q%i ﬁithin a range of
iber weight ratié#?fﬁithin a range of
0 to 0.01%, jt_was difficult,ﬁogsﬁgbly maintain
15 binding abi ity in fiber spinning process. On the
other hénd}ZWithin a range of 0«5 to 2%, even in
consideration of maintenance of ink at least 3 to
5 times of: ount of the absérbing body,
substantia: '
20

On the other hand, within a range of 0.01 to

0.5%, particularly within a rgp_g"e of 0.1 to 0.2%,

binding aﬁ; ty in fiber spinning process is good,
and insert: of the ink absoﬁbing”body into the
25 1ink tank-éap be done smoothly. ”Aléo, even after

housing thi ibrous body as thgfink absorbing body
within th k tank container,'#emaining
surfactan hows hydrophilic pro?erty to maintain
. essure injection under atmospheric

the ink by
' “ - 28 -



Corresponding to radius, formand sizing of fibers of the ink absorbing
*body utilizing fibers, .~ ‘'since property of the ink absorbing body can be
25 mai nt ai ned when the fiber weight of the ink absorbing body is -about
3 to 10 times piektire. 2Rtk thls hebdahaer kast i Batise i nk absor bing
body, the foregoing effect can be expected by dep05|t|ng t he surfactant
on the surfacevakidittion of physical property eve&? in high i nk
‘absor bi ng body so as“to’i:nctrease the concentration of the sur f act ant

by 0. Oozm%totemperatuneosm:onﬂgeheeeﬁ( dt 66 °(nj edmrdthet ottheri nk
absorbi ng body. 5 . FEomthe result of exper!nents It has been

found that as laapdnt voithhﬁeﬁlﬁ@btam ink bnjectpan iamount],y deposited on
the ink absorbing hody " is preferred to bein a range of 0.002 to 0.2wt %
in relatiof tcSwhEigien _U§GI§55#91§M9M|h#Q er hami on eguak %ei ght of
the fiber int orb For, depositin the
above-nenU(N1gsaﬁﬂuﬁO%fW1 83?2 &Qnﬁnknlpﬁ?qﬁﬁoﬁb§mQH%

FCTAINE Gt oip sy aen o G e PO

f%}?ngﬁb t he

To real ize Sfekﬁéﬁ.oﬁ%@t% o H {6HRy 44 bonplda et ol e

with the ; :absorblng body of

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

15 selectlon becomes possible. In-concrete, New Pole

or Noni Pole of Sanyo Kaseil Kogyo Kabush1k1

Kaisha, o ﬁ ellon from Takemoto Yushi Kabush1k1
Kaisha mayu_e selected.
[THIRD EMBODIMENT]

20 Fig.

is a perspectlve view showing the third

embodlment:of an ink tank accordlng to the present

1nventlon'w th an 1nterna1 st cture The ink

25 interior spebe of the in ontainer 11 is divided

into two chambers The flbrou :_odies as the ink

absorblng'b:dles are hou"ud_w thin both chambers.

In one chamber, block 1n: al_oi;eferred to as Bk

ink) is fll;ed and in the other chamber, a
G - 29 -



t he production process of the fiber. Therefore, 20 discussion will be
zgiven with respect to a nethod utilizing the production process of the
fiber with reference to Figs. 4A and 4B and Figs. 5A and 5B. As the

;irggtzetn?l se_uggge&:fﬁ"& hé%ﬁ%%zgléf?gg% t%e?i%r?%i* a%é ﬁ&&'%ﬁlto a
filament ‘.)%1!1 PRI d f s t}?}E) gngt.J é‘%&FaEO( pféﬁ%’i:zfgf &g 4A and

4B show production process of ment ., - 5A and 5B show

production pr ﬁtQhérﬁb81tldHfﬁﬁethe pri' ihg paper in advancé3 -
Wien the ink a sorblng body contains | ong beri-a material resinis

nol ten and extgfdeRt Hhk:andnigxid usebs tamt Kal gqa@nirmn&eﬂbe%rm an air
cooling tube 81 for fiber-spinning, as shownin Fig. 4A. On the surface
of the fibBr adtibstantiadbl trgnsparéend v 'dphammggoalprn@teafttpl 83

is applied by a roller 84. Then, the fiber i's:::. taken up on a bobbin via
stretchi ng by teamaks the ejestied BS. 1nmexmbﬂ.u|bleas sBhen in Fig. 4B, a
10 plurality of bobbins' 86 are set in a cri er : ‘87 for taklng up a

take-up coil ggeference mumexalothedenates 4 ehé_m ipo@ygofs Khanen
the ink absorbjng body cpntains short fiber, the. "7 nmaterial resinis
‘nmol ten and ext¥® G’%}lt%lligreﬂtlruder 130, and subsequently cooled by an air

ESF:nin.“ﬁgt oty or £ay g, SHOWR' Sndadient’ r%olcxs‘aﬁlﬁ' o1 et g,

0
gﬁbsg{quenipy r‘éﬁé%&? V\ﬁ-’rﬁﬁ #%? Cﬁeé#ﬁ@ﬁ%& T bgéﬁéggﬁgda s shown
in Fig. 5B, trﬁlﬂﬂ@ﬂé’gﬁent and antistat ;ent to be used in the

process from fiber spinning to fabrlcatlon of

sulfoacetate, is used. Such;an;onic surfactant,
15 in a range}of 0.02 to 0.2%, will not cause problem
in the blaek ink. ‘However, i# case of cation type
special ink, significant variation of the physical
property Wés caused. Therefore, only felt
absorbingiﬁpdy for the specialeiﬁk was washed
20 completely. This inherently require extra

process. Furthermore, the felgrafter washing has

hydrophobic property, ink inqegtien process
becomes complicate. |
In the shown embodiment,ggimilarly to the

25 foregoing second embodiment,;§S¢the nonionic

surfactant, Delion PP—645 is'ﬂelég;ed and

fabricated into felt.  The £ s used as common

ink absorbing body for anioniéﬁénd cationic ink.
Then, it has been confirmed stability of physical
. a0 -



- the fibers derived froma plurality of coiler cans 136 are aggregated

‘to performstretching by a roller 137, again to deposit the diluted
fiber 25 spinning oily material as a finishing oily mat eri al 138.
After depositipgoperdcy i inrhigle temperamece bytaragemendlisong Dependi ng
on the application of the fiber, tow 140 or one forned by cutting
the tow 140 byperiock |sigo:nag‘|a Eedig .t 0 - 24 -
use it as a staple fiber. In the fo[eg0|ng rocess the fi ber

'spi nni ng oi |y &gt §|atalf<813ths dep@erinting. d tiee | ong fiber,

t he fi ber splnnlng oi | terial 138 is 5_ﬁ.inS|ted in case of the short .
fiber. The Pag bar by §PH¢ﬁi§ErW§ﬁ§ﬁ1 %§H§QQHﬁﬁlhytm§aCt1n§]Iy

mat eri al n be |imted wiihin a ran of . . +0.002 to 0.2m % wi .t h respect
to the |nk% ilf@ 195110 su ﬁ&aﬁﬁeaﬁ TH! '%‘g)%tr%?c?hgnf ]%%m ng 10

fﬁffﬁ? EC?QSEG Shaf 3%5%%@% ﬁ“%yg?l?#ﬁ%% Ry Y, ﬂ“ﬁ‘?%%?ﬁm
15 pr oﬁe‘;‘?”"‘%?% Gk 2epr Bty T8y, Bont %ﬁ%ﬂ%%*ﬁ‘?ﬁiﬁﬁﬁ%@%ﬁt o the

| nk cont ai ner gggih sited %ﬁﬁ@rﬁbﬂao@ﬁc& stbe gaiiutit Fhelttag Upkact ant
deposited on the Tnk é%go%blng body may be . -:iicontrolled by f

rra: Int gl ning W phepairtind odeddicsted thendak stbh«bﬂ@eboa@nd no probl em
W e

10 containing cationic substanee;and the ink
absorbing hbdy containing aﬁiqﬁic substance, it
becomes pessible to provide $§pefior ink storage
stability BOth for the ink c@é;aining anionic
substance.énd the ink for cdﬁ;qining cationic

15 substance. Thus, the same fiﬁious body may be
uséd.

[FOURTH EMBQDIMENT] _
Figs. 8A and 8B show the fourth embodiment of
an ink tank (1nk—3et cartrldge) according to the

20 present 1nventlon

Fig. 8A is an explanatory. illustration for

explaining the fourth embodiment of a production

method of the ink-jet cartridg'-'to which the
present invention is applied, é@ﬁ Fig. 8B is an

25 exploded pe?spective view ofl;.i;ink tank to be

produced through the prpducf' n iécess of Fig.

8A.

As shown in Fig. 8B, siﬁ!ﬁarly to other

- embodiment, - the ink-jet cartrldge accordlng to the
_31 -



- .concrete, ani

ari sen even when a part of the surfactant is . remai ned. As the
=0ily material to be used, mainly the surfactant is used. Also, it is
preferred that .25 the 0|[y material is an anionic surfactant with

static el eCtrgfééﬁeﬂ@piﬁééh'&&&i’rfﬁb?ﬂd@yeagx ih}&brdcﬁp&éﬂﬂ ek} og.  In

surfactant 1s sel'ected anong pol yoxyet hyl ene _
sorbitan fatty) pgi theR&F 920! ¥ WHRNG S W‘ opening 93, -an ink -
25 - al I phati scarboxyllc aci d ester and 'so forth. I t
shoul d be not egbsbalbiid bodyo 2f, t&eprint g | headnpmeeioni 96 i rahhe oily
material is preferred:to be 60 to 100% “I'morder to adapt to 5
vari ati on of thnkt@uppryupapﬁ 9be aneatmospherenmnmmunncatmmmble t hat
a-tenperature of the cloud point is higher:than or equal to 65[err]C.

However, tBe copenipy r®7is Thehyshowh emipm
noni oni c surfactant. The«10 nonionic surfactant shows a property to be

sol ved i idif&emant tegl ﬁﬂ@@rﬁh@%ﬁQEﬁﬁ@lageﬂﬁh@rto a cl oud

poi nt, and great han or € ual, to t anme_of day Light, saving.

[ SECOND EMBODI %‘Eﬁ?ﬁlﬁen d'shaEO'A ifde @ﬁswrmﬁn%%ﬁar g’rﬁ)odi ment of

an ink-jet cartri 96 accorghégfabthe .present i
containing iber is compr

diment il ue unique to the

'_~heat formed at

least on the surface to havez_xternal surface

10 equlvalen O or correspond;ng to the internal

surface of:the portion to house the ink absorbing
body of themink container. |
Such 1nk absorbing body 94 can be formed by

Lflber bulk 98 1nto a mold 9%a under

inSertlngf"

15 pressure,yé bsequently closxng a 1lid 99b and

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

to the other embodiments, even in the shown

since the surfactant is deposited on

of the fiber bulk 98, the ink

the surface

20 abSorbingiﬁidy ideal for ink*jet, which can be

inserted “; 0 the mold smoothlyf and, similarly to

the first embodlment has n:~ éxpected local

fluctuatlo?kof density, can:' roduced. On the

other hand by setting the§ emperature in the

25 extent hlgher than or equal to enable heat

formation . and not to cause alternatlon of

component=of the surfactant .effect upon

insertion of the ink absorb Bbdy 94 into the

1nk contaller 91 and 1njectlon of ink into the ink
- 32 - .3



I nvent.i on, whe
ink tank 20 with three chanbers, Fig. 10B is an expl oded perspective
view 20 of a black ink tank 30 having a single chanber, and Fig. 10C

i s an expl oded fg{lkpaghiivaesy b dther embddﬂm@htnauﬁaﬁead 40 whi ch

can be | oaded

The color ink tobtarAeds generally constructed 25 wth a tank main body

or bi-ng body 22 cont ai ned needl e-punch felt and fi brous

housedmi then shasm oémbbeinfere, chanrtorcrete, rédpectively,

r cI05|ng the openi ng portion.of the tank main body 21,
block utilizemps fiber of: mlxgurg sfite 24 fixed to

the Iid body 23 and_for _gri-pping the tank min_body 21.

21, an ink abs
body, and

lid body 23 fo
and a

one surface of
The

adapti ng to the

and are

ref erence nune
content- of the
is 10 .genera
absor bi ng body

10

15

20

25

rein Fig. 10A is an expl oded per spective view of a col or

exchangeabl e i nk tank shown'in Figs. 10A and 10B.

fiber
EQ%XPH@PM%ﬁQ% fabex, anfped vietdpetengefilber ipothey

%Zﬁsﬁﬁg‘ge%fn%b%v tfﬁeram& g
r?lc.’ n ﬁ%ge%yi ib@ ’éiﬂ?dfoéer Fhan me1¥ing

con y and
point of polypropylene f1ber,_l35 to 155 °C in the

shown embodlment Similarly to other embodiment,
effect in insertion of the ink absorbing body into
the ink tank and ink injection into the ink tank
can be obtéined. |

[FIFTH EMBODIMENT]

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 tank of one ink.in one
tank with respect to the printing head (not shown
in Fig. 9). N | |

As shown in Fig. 9, the ink cartridge 60 has.
an 1nterna1 structure constltuted of two ink
chambers communlcated via a communlcatlng portion
57 of a r1b 54. Within a vaqumjgeneratlng member

receptacle portion 53 as a fifépgink chamber, a

_ fibrous absprbing body 4 as vé uﬁm generating

member is received. On wall pprtion of the wvacuum

generatingpmember receptacle;portion 53, the
- 33 -~
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housed wi thin the chanber of the tank main body 31, a lid body for

<l osing the opening body of the tank main body 31, and a grip blade 34
for 15 gripping the tank main body 31. The reference nuneral 36 is a
| abel for indi _'d%E# [ R 3 t - ' t ank. The
i nk-jet printi %‘g:hhe %%%l S gener%'lclai}:iCCSH %%&ern c?‘gdf\%&t h a tank hol der 41
for loading 2@eonifsReehitihdithieink 4 iys_%;péﬁﬁﬁ 8bRhnabted
printing head portion 42 nounted on the holder 41, " The tank hol der 41
includes a fil ¢ty tReniak duply piped eRdcher tirdo- pétapritkt $Hgpl y pi pe
(not shown) to be inserted into an i-nk supply opening (not 25 shown)
of respective hdadafkotosheawmyi amd thei vpeuuny generating membleastic
menber 44 as a sealing nenber primarily f.or preventing evapor ati on
of the ink %ft redeptacdeofpeneioanib3 to thed atmespRhegewnber 45 for
fixing the tank to the_ - 27 - hol der
41. The print DxPWed8dporti on 42 incl udes . a base plate 46, a printing
wring board (PWB)‘%% the other hand, on the bottom portion of

the ink receptacle portion-Sé}fthe opening portion
55 fdr filling the ink into éhe ink cartridge 60.
iO' 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
15 portion of the ink cartridge 60. On the other
hand, a groove 54A for performing air/liquid
exchangé with atmosphere intfbduced into. the
vacuum generation member receptacle portion 53 via
the atmosphere communicating:portion 7, is |
20 extended from the position in the vicinity of the
communicating portion 57 to the wall portion of

the rib 54 at the side of thﬁLVacuum generation

member receptacle portion 53, By this, at first

the ink of the vacuum genera ig member réceptacle

25 portion 53 is consumed. 'Whg_,the liquid level of
the ink within the vacuum geﬁéﬁation member
receptacle portion 53 substé Eﬁally reaches the
groove a, the ink of the inkﬁigcéptacle portion 56

is supplied to the vacuum generation member
- 34 -



a heater board (HB) 48, a grooved ceiling plate 49, a retainer spring

HO, atip tank 51, and a 5 fluid passage nenber 52. In the shown
enbodi ment, a black ink is a high surface tension ink and three col or
i nks of yeldcuptaeientgorniony 53 arfal eles Wdmgant et ang i nk.

Physi cal property of ink, such as stability 10. and so forth is eval uated
by varyi ng nonpmxicion 57Sthyaai.amllcqmidl conyegxrsionyeohpene al kyl et her

as primary conponent (60 to 80% wthin a range of 0to 2%in fiber
wei ght ratio. camsuamed.range of 0to 0.01% it was difficult to
stably maintain 15 binding ability in fiber spinning process t he
ot her hand, within £Vf%mgbno1th@ sheownyembedimant, t q’&m@f@m i@ of
mai nt enance_of i.nk at | east 5, tines. Qf angunt _of t:he absor bi ng
body, %ub&%t?ﬁ?s@%g’@‘6¢nﬁﬁﬂ}c’aﬂ; EP f t & ishondd; be

i nher ent

particul ar| y \Aﬁ%%d%rltgﬁ:geoﬁt#e% %Ei?g I@V\%%ag‘la éﬁnﬁﬁﬁ %13%5%11 E; in fi 8er5%
FPLIL00 0o Sa 88 naying A KL LRTH SR BKgHERRGND ody 1o
ability, such. as polyester, poﬁysulfone,
polypropylene and so forth eap-be selected.

10 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 the;present invention
within a transparent tank container of

15 polypropylene material can p:pvide not only
‘capability of visually confi;@ing of ink remaining
amount but also the enhancemeht of resin fecycling

.ability to reuse the materialffor producing the
ink tank with taking high efficiency of ink usage

20 as one of the advantages of the fiber absorblng
body. namely with taking small ~amount of remaining
ink.

The ink tank of such constructlon can be

loaded as exchangeable tank }; the 1nk-jet

25 printing apparatus as shown : Fig. 11, for
example.

Fig. 11 is a perspective view showing a

construction of an ink-jet'p#iﬁting apparatus, to
which the ink tank (ink cartridge) according to
- 35 - s



housing the fibrous body as the ink absorbing body within the ink
-tank cont ai ner, remaining surfactant shows hydrophilic property to

mai nt ai n the i nk by pressure i nj ection under atnospheric _

- 28 - p&%.@ i t{én! hq_§ haghs1 hedpid, cause: variation
of physi cal proper y eve nhlg t enperature storage test at

60[err]C.  On the otherig: ITBpPdthe trefeppacie _trﬁuhékaﬂ.njlml@én@wt
sufficient use efficienc ;

respect to inkaipirdeitiem
efficiency which .can:
with the ink t}anbve.ld:ﬁd)yahgthee fanentbpoy thivon

As such nonioni ¢ surfactant;, pol yal cohol esteér: t ype surfactant,
pol yet her Bypeo&uif Ammmgmaﬂ&i// denotgs @xpepbp e‘r@e@erbcmseiatey aci d
ester, '

10

15

20

25

pol yet hyl ene -fatty acid ether or s
becones p055|blé CY

80 to 90@6mnth

‘hi gher than or equak

e higher and neve e_Iomer in conparison

SNQEAE: &t HAREY fPrdnting medium) “to

supplied fram the paper feedericassette 103 and

105 denotesha paper discharge paper tray. The

reference numeral 106 denotes,a main body cover

having an I éhaped section,_;?he.main body cover

106 is adap ed to cover an opening portion 107

formed at front rlght portlon of the housing. On

the other hand within the hou91ng, a carriage 110

supported_b a guide (not shqwn) or so forth is

arranged. ‘The carriage is provided in

- reciprocally movable fashion in the width

directionfgf the paper passing through a paper

feeding passage, namely in the longitudinal

direction of the guide or sopfbrth.

In the SHown embodimentﬁ;the carriage 110 is
generally cons 5

horlzontal{ held-by the guﬁaé Sr so forth, an

opening port on (not shown)

a locatlon'1n~the v1c1n1ty ﬁi guide for

receiving the ink-jet head, 'cartridge garage

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

and 18 1oaded on the stage 10aw1t the front side

of the openiﬂg portion, andf:-c_rtrldge holder

enting the cartnigge received within
. L3 o _

of arn uppeyusattacef oam

farth, goodb sel ection

_op@@d-on the stage at

5



or Noni Pole of Sanyo Kasei Kogyo Kabushi Ki Kai sha, or Delion from
Takenot o Yushi Kabushi ki Kai sha may be selected. [ TH RD

EMBODI MENT] 20 Fig. 3 is a perspective view showing the third

enbodi nent of ghe Nfatage dcrobdfront d_cbdaslngewﬁ i nvention with an
internal structure. The ink tank is constructed by integrally form'ng
the ink cont ai nGhe Istageard 1 0& ;sta&md&b ’ segppdrtedTha tite
interior space of the ink container 11 is di; ' - into two chanbers.
The fibrous bogudsiesath&hekrear em@@cbrhgomcm@%raoé hoBee howem bot h
chanbers. I.n_one _chanber, block ink (al ferred to as Bk I nk)
is filled, andsislenefothe Eranbeend portl_o of the stage 110a im -

ial | | f d S, i nk ed - _Thi
ol et 60 10T hoTBREUEERr A dt TOC SN g0 éa-;.a%tean (R '%weilagb@aper in
d d t t bstanti al
transpar ent |.aa‘%e<h ACPAY #ie CaRiay ap”fa? SATTC N
i nsol uble. | The,yorabfkeli CalltTlectier FARAIGH (P6r! 190G Ohp' B°

i nk contalner
guide for preventing the papgr fgd through the

paper fee@ing'passage from.géﬁﬁg lifted.

10 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 fofﬁéﬂ with thrdugh
opening in back and forth dlrectlon for rece1v1ng

15 the five cartridges 1Y, lM 1C 1BK and 1S

| simultaneously. On the s1degpprtlon of the outer
periphery, an engaging receSéiilOd to engage wiEh
an engaging claw 110e of theféartridge holder 110c
is formed. |

20 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 in consideration f %he dimension of
25 the cartridges 1Y, 1M, 1C, and 1S protruding
from tﬁe front end portion of the garage 110b as

housed within the garage. fihé“éqrtridge holder

110c¢c is generally reCtanguléi >late shape. On the
cartridge holder 110c, a paiﬁ_éf the engaging
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In.the shown enbodi nent, polyester fiber is 10 wused as the ink absorbing
body. 1In general, as bi.ndi ng agent and antistat agent to be used in
t he process fromfiber spinning to fabrication of felt, anionic

sur fact ant, S“E'ia%?s aiﬂ% pr f%éggﬁpetlgie%}‘és%tlgﬂch ani oni ¢

surfact ant, a range: not cause problem in

the bl ack 'nk péitiy@uaicwlraxcae@ Eheciila)@et!éﬁiface ake®cth i Skde
significant variation of “tthe physi cal property was caused. Therefore
only felt pt bhno foathpéer pblirt ine cremoitek fivemwehiee dl Gler
conpletely. This inherently require extra i process. Furthernore, the
felt after waspioxtien pivotablppbeouredobyr meanakofnjtérallmmgeocess

becomes conpl i cate. - I'n the shown enbodi nent, simlarly to the 25
f or egoi ng ecodd erandi adapted tbe emgagei with awaﬁ.a'cnﬁtengngu.mg PP- 645
I's selected and fabricated into felt. Thé felt is used as common

i nk absor bi ng Fegessesadidldd coﬁnﬁh@atgéﬂfﬁgel Al0b whepethe th%%@eﬂ‘een
confirnmed stabil |qtge/ of p

property in hi &H- npEr &t %‘i‘t or 95 thRy ‘PEh&r han‘Ber P& tsl'!%r]é@edteé’sts

As set forth, '1’1&5' nLin nrégeégr;]fng hole 120 for engaging with

handle portlons of respect:l.ve cartr:.dges 1y, 1M,
10 1cC, 1BK and lS is formed in the plate portion.
The engag;_r;g_j__hole 120 has pq_s_;;l_;._tlon, configuration
and size c’Qiresponding to the handle portions.
In addition, it should beé noted that the ink-

jet apparatus according to thé-' present invention

15 is appllcable not only as 1mage output terminal of
an 1nformat10n process1ng apparatus, such as a
wordprocesgpr, computer or so_ _forth, integrally
therewith.éﬁﬁseparately eherefrom, but also as a
copying magﬁine as combined With a reader, a

20 facsimile_ﬁaghine having trahé@itting and

receiving fji_q:iction. Also, the. ink-jet apparatus

according -tf’"é'):'?-"-‘the present inv": ion is further

applicable as pr:.ntlng appara s for performing
~ printing on--:_a cloth or a yar: |

25 As set forth above, accd'j:':', 1ng to the present

invention, the ink absorbing body optimal for ink-

jet can be produced through t _:'__inn‘ovative method
wherein the . 01ly material, p__\?rtlcularly the

surfactant contalned in the 011y material is
- 38 - =



particularly superior water resistance by reacting 5 cationic substance .

~and ani oni ¢ substance on 't he printing paper as a printing nmedium by

enpl oyi ng t he i nk absorbi ng body containing normal fibrous body
~deposited the %@Qh@ixﬁeﬁyr gk ednaiedd adjustiny eplaei asmciant cefed t he
i nk absorbing body 10 ‘¢containing cationic substance and the ink

_absor bi ng bodythentsairfagtamtonin shbesidrlge, material bewhtthoytossi bl e to
provi de superior ink storage stability bath: f.or the ink contalnlng
-ani oni c sdegradting nprodud tkohoakddrl By ning fidevnspintEingubst ance.
Thus, the same fibrous body-my be used. . FFOURTH EMBODI MENT
Figs. 8A and SBroN®@s heandiwitkrsemankably effigienay daniche niny
cartridge) accordlng to_the: 20 present inventj.on.,:- . . Fig.
‘expl anat or Y i | ARy igrg&ﬂup&lon PEQRBP&SI t %ef EHE FLRABSHIAMt of a
production met hod of the: ink- j et cartridge, to which the pr esent
invention is aBpPCEFSand Fig. 8B is an 25 ex_pl oded perspective view of

the ink tank to be pr._ ggig, sﬁ#ugﬁFygmrﬁ%yt b%(g#ggggﬁeof F![ %e

8A. As shomRaFﬁ 15!
~ink-jet Ca”“ﬂ%cae“éé”%ﬂ%ﬂ % dfficating pr perty of the - 31 -

surfactantfdepos1t1ng on the-surface, the ink

10 absorbing : ly can be smoothly inserted into the

housing (i ;_ank). Furtherﬁore,;owing to

antistat pr:ferty and lubric fnéﬁability of the

surfactant,?;t becomes p0551b1e to provide the 1nk

tank w1thout any unexpected local concentratlon of

15 density of: the fiber as compressed
Oon the other hand, in theelnk injection

_process,.ev;ﬂfthe synthetic fiber, such as

polypropylehe having hydrophobic property may have

hydrophlllc property by the surfactant dep031t1ng

20 on the surface. Therefore, 1nk can be efficiently

and certalnly malntalned in t 3 ink absorbing body

ction means 1nclud1ng 1nJectlon

by simple 1;ff

‘means under: atmospherlc pressure

Furthermore, in a prlntrng;method to suppress

25 bleeding atpboundary region between the different
color regions:adjacent to each 'her, or to obtain
particularly’superior water-re_ tance by reacting

tance on the

cation substance and anion sub;

printing paper as the prlntlng medlum, it is



present invention includes an ink container 91, a lid menber 92, an ink
supply opening 93, an ink absorbi ng body 94, a printing head portion
95,. an i nk supply pipe 96, an atnmosphere communication 5 openi ng 97.

The shown enbagy, fitblé to oxgdéiﬁrsﬂt' d%irﬁiﬁ@ Hsayy Chg9aideg ot her

enbodi nents int t the 1 nk sor bi ng bo: , contalnlng the fiber is
conpress-heat ggpE@b et ink dS6ibend %:Ellif:?C%dth hege exeerigk surface
10 equivalent to or corresponding to the intérnal surface of the
portion to housentfinikgabsnrdnihg substamyecantheonkthentiaiker .

Such ink absorbing body 94-can be fornmed by .. inserting a fiber bulk 98
into a nold 99contdeining catconie, sulisiormi by(ﬁmaloylmg|albedyand

heating the nold, as shown in Flg 8A. Sim| . to the other
enbodi ment 8, e¥BSluding shawrmal éML&eh@dYS|ait® neioniectant is
deposited on the surface of ,the fiber, bulkk. 98, the. ink

surfactant dep031ted on the “ormal flbrous body as

a superior ink storage stabw_ ;y,therefor without

employing exclusive fibrousfﬁédies therefor.

Therefore, the same fibrousWE_QY or the same fiber

10 can be used in common for bq:rgfor the ink
-containing anionic substancgféhd for the ink
containing cationic substancg.

The preéent.invention h@g%been described in
detail with respect to prefefﬁed embodiments, and

15 it will not be that_chénges and modifications may
-be made withbut'départing fraﬁ,the invention in
its broader aspect, and it ié:the invention,
therefore, in:the appended ciéimé to cover all
such changes and modificationgnas fall within the

20 true spirit of the invention..
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20 absorbing body ideal for ink-jet, which can be inserted into the
hold snmoothly, and, simlarly to the first enbodiment—has no

unexpected | ocal fluctuation of density, can be rodu‘ir - “\“M“R
m or

other hand, bypagiti 1g dreaimppernajure in the _
equal to enabl e heat, formati on and not to cause at mons.o

conponent of the surfactant, the effect upon lnsertlon of the ink
absorbi ng body 94 into the ink container 91 and injection of ink into
t he ink 1. An ink absorbing3dbody stor:.ng annkn&nuinpéeted o

ot her enbodi nent can be obt ai ned. -I.n..t he shown enbodi nent, in
concrete, the intofaperdinkotanin ifioreanf ﬂ-méﬂr-lﬁt nwithr capillary

pol ypr opyl ene fiber and pol yet hyl ene fiber in the wei ght ratio of 7 :
3. The hea?i nng%@rﬁebﬁW%en fihefiBbe deternined in a range higher than

mel ting poi nt of ethyl ene fiher and_lower_t p0| nt
of pol ypropyl ene fi B&} gr?c B 1BsSpgiace ﬁ@ldiogaéﬁﬁm#ee%ﬁl ment
Simlarly to otpﬂlenbo l,rent

ing the ihk, a surfactant :Ls depos1ted within
a range of 0.002 to 0.2wt% rg—:g:-_la.t:_l.-ve to a weight of
the ink. - |
10
2. An ink -absorioing body as ‘claimed in claim 1,
wherein all of the surfactant deposited on said

fiber is rém_cbable from the surface of said fiber.

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

fiber is remobable from the surface of said fiber.

4. An ink absorbing body storing an ink injected
20 into an ink tank for an ink-jet with capillary
- force between fiber,
wherein on a surfaée of said fiber before

filling the ink, a surfactan

s deposited within
a range of 0.01 to 0.5wt% re
25 the fiber.

ive to a weight of

5. An ink absorbing body s ::"ffriqg an ink injected

into an ink tank for an ink- jet with capillary
force between fiber,

- 41 -



effect in insertion of the ink absorbing body |£ﬂﬁ PH ﬂuﬁank and
i*nk injection into the ink tank can be obt u“"'"'mr H
+ EMBODI MENT] 15 Fig. 9 is a perspective vi ew shovi nd te fifth

ovention. o TieRELR A bR pusacRRY 3 ”géé" Ritddaa"

| i ndependent sep%#g t agk R #g¥ |n one t ank mnth respect
' to the printing Jg?not 6%‘38 dPQ%_ g As shown in Fig.

. 9, the ink cartridge 60 has an |nternal structure constituted of two
i ink chanmbers comuni cated via a comunicating portion 25 57 of arib

54, Wthin a vaquumpgeniaiRt AbsoBses body '£fee1ashRPOIh 8Na3% a5, a
first ink chanber, a fi brous absorbi ng body 4 as vacuum gener ati ng

menber is réierwhbreih aaldlgudt podn dfiessdduwurfactaeneriani ahemenber
receptacle portion 53, the - 33 -
at nospher e commmlta:t‘i&ohlq&mr nghanf or equatomeour6EACing the ink supply
openi ng 8 connect ed
7. An ink absorbing body as claimed in claim 5,
wherein said ink absorbing body is processed by

10 heat forming at least the surface thereof.

8. An ink absorbing body as claimed in claim 5,
- wherein said fiber contains polyolefin typé resin
as primary component.
15 .
9. An ink absorbing body as claimed in claim 6,.
wherein said polvolefin type resin is

polypropylene.

20 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,
25 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.
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to the ink supply pipe of the ink-jet p“kuBul"I! ”tj ﬂﬂi not shown) and
the vacuum generating nenber 5 receptacl L t¥' t he at nosphere,
i's provi ded. - On the other hand, on the bottom portion of

the ink receptagle peftifR t@nk NesoptRiiedoihl elaim 187 Whiedéihi ng the
ink into the ink cartridge 60. 10 Wthin the opening portion 55, a sealing
menber 58 - Saidrosedery has an ink stpplib ddenihbi,n did whieresinhri dge
60 in - such construction, the foregoing conmunicating portion 57
is formed in tlsaidcabsorhinghboliyt ticsn hotisedt twithbh sherégikonaritr i dge
60. On the other . _hand, a groove 54A for performng air/liquid

exchange with &th®sphdee afvtsaddcdak reepphy openimguamondedaregiommber
receptacle portion 53 via .. t he at nosphere conmunicating portion 7, is
20 extende?d fEFFAUNESd (h¥nSRAG KASIRInity of the communi cati ng
portion 57 to the wall portion of the rib 54 at the side of the vacuum
generati on menber receptacle portion 53. By this, at first t he

i nkof the VaCTﬁﬁgﬁﬁfﬁ%&kn%aﬂiﬁgi &igﬁ%ég!fn claim 10, wherein
said casingﬁﬁorms an absorbing body receptacle
chamber haﬁing inner periphery equivalént to the

10 outer periphery of said absorbing body.

13._An ink tank, comprisiné:
an inkfabsorbing body storing an injected ink
with capillary force between fiber;
15 =~ 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.

20 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

25 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 -



25 portion 53 is consuned. \en the |MHI "! m."mlum the ink within
the vacuum generati on nenber recep substantially .

- reaches the groove a, the ink of the ink receptacle portion 56 S

- supplied to thepyagyim generatipP ABRRYiners ingcf)LHdirrllg5?t 1east}:I P&ﬁ?’g )

receptacle portTon 53 via the communi cati ng 1'0 by air

- conversion to bgnk coreasnesd. ri : & ; sﬂg&ﬁ- nbodi nent, the
+ effect of 5 ?ﬁe ;roes!éﬁt %e’snt%?onnlgs %ﬁ???%%%lt S ?)%I d be . noted
~that, as resin contidimiing chtiomte, substahee andayt NUeB@tPreREeTnkN i Nk
- contacting ability, such as polyester, polysulfone, pol ypr opyl ene
~and so forth cacontasistert storting Haneesjection ddicaridl cohitedinsng
- inexpensive, light  weight and easily obtained, polypropylene is nost
preferred. 5To épdenie substancey hodgsiangoant of orfiadliusfabsaidi ng body
~of the present invention .~ wthin a transparent tank contai ner of 15
pol ypr opyl ene nBD&CtAORA1GARAEE Cigred prigdpingt Jiguidsual |y
confirm ng of ink remaining anount but al so the enhancenent of resin
recycling ability to reuse the material for producing the I nk tank

with taking highgeeffjaiqng -:?i:-ti %@r@?ﬂ&ga, comprising:
| an ink tank, including:
10 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
15 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

20 said tank on a printing medium.

17. An ink-jet cartridge, comprising:
an ink tank, including
an ink absorbing body storing an injected
25 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 -



- 20 as one of the advantages of the fiber absorbing
. traki ng smal | anmount of renaining I nk. The |

bod

. construction can be | oaded as exchangeabl e-tank in t

| printing apparathe gusfave iof RaidlEide¥; andexanpl e.

il it

Flg

. is a perspective view show ng a construction of an ink- jet printing
. apparatus, to whanh irfle-jek padnting bedEd i fige) peaduthiggt o

‘- 35 - the present invention, is applicable.

In Fig.

' 11, the referenptimbingl byoejkeing an ejpegtiorerinl2steradsian

' operation panel portion provi ded at the_front portion of an upper
surface 5 of Sapgudiamk ovs al@wintiagaedigmeder cassette, 104
denotes a paper (printing nedium to be supplied fromthe paper feeder
cassette 103 and 105 denotes a paper discharge paper tray. The

ection . The miPn ohBy iveret Cazkugtdderamictitnetosdt

s s

portion 107 7f 05"??&%%%. %r}f% Jclgil ! og 8fettar}:el'1a%fal r1]:%lat1.ve

ot her hand, mnt
" to said ink-jet printing head

10 19. An ink-jet printing apparatus, cqmprising:

an ink-jet cartridge, including:

an ink tank, having:

an ink absorbing body storing an

injected ink with capillary force between fiber,

15 and

a casing housing said ink absorbing

body and having an atmosphere communicating

portion,

wherein on a surface of said fiber before filling

20 the ink, a surfactant is deposited within a range

of 0.002 to 0.2wt$% relative¢§9 a weight of the

ink, and

an ink-jet pr1nt1ng head for performing

printing by ejecting an ejec 1on ink stored in

25 said tank on a printing me um; and

a carriage detachably qupting said ink-jet

cartridge.

20. An ink—jgt printing apparatus, comprising:

- 45 -
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“\

support ed be a guide (not shown) or so forth is 15 arrang ‘“*ﬁtmb-~~ —

- scarriage is provided in reci procal ly novabl e fashlont
~direction of the paper passing through a paper feedl , ”I”HIMP/
in the |ongitudinal n nﬁu Etb@}¢¥%§$5 gWﬂﬁiﬁﬁ a forth

t he shown enbodlnen rrlage

stage 110a

gener IIy constructed with a
hor i zont ahhy:,_l@ﬁ{ Oe Mkt hq\l&&ﬁg or so forth, an openi ng

portion (not shown) forned on the stage at .a location in the vicinity
of the guide for 25 rece|V|ngntmhkrabsgtﬁmﬁgib@dya@ﬁuﬁ&ﬁggamage
110b for receiving ink cartridges 1Y, 1M 1C, '1BK and 1S | oaded on the

stage 110a atinbdedtedtinkdevith capiflimvyefivrgedretweemiiilaerartri dge
hol der 110a for preventing the cartridge received within

- 36 -

t he garage alC@asimon houam'gg‘ osaid ink absoidbimigige 110a

S slldably supported on_the gui de at the rear end, portion thereof.

The | ower

andt havingtaRnatyospheres comnunigating is 5

nmount ed on a not shown QUI%F plate. It should be

10

15

20

25

portion;
a nonionic sunfégﬁant being deposited
on the surface of said fiber;tand |
an ink-jet printing;ﬁead for performing

printing by ejecting an ejection ink stored in

said tank on a printing medium.

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

detachable relative to said ink-jet printing head.

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

said 1nk absorbing body and hav1ng an atmosphere

communlcatlng portion, compr ng the steps of:

preparing an ink absqrb; body, in which, on

a surface of said fiber bgfd?e_filling the ink, a

surfactant is depoeitedhgithﬁ a range of 0.01 to

0.5wt% relative to a Weféﬁtlé' the fiber;

preparing said cas‘ :

inserting said inktéﬁédrq#ﬁg body into said
casing; and .,
- 46 _:;



e

,ﬁ%ted that the guide plate may b gotable in cantil ever
feshion tor 11itingup a - gui AHGUNEHBANBIIEC: he' paper “Fea « hr ough
“the paper feeding passage from beind |*fté&d.* 10 In the opening

. portion of the stageinjextimdf-an ink einhea@aﬂ@%nkha\mﬁoﬁbfnng.i n
“the condition directing ink ejection openings downwardly. he
“cartridge garage 110b is formed with through opening in back and forth
“direction for receiving, 15 the five cartridges 1Y, 1M 1C, 1BK and 1S
“sinul taneousl y.2%n tAB dink tanki progiucbionuparocesspas wikaimedn iangagi ng
‘'recess 110d to engage with an engaging claw 110e of the cartridge

“hol der 110c claifpridrd. wherein spidhetepnofedenusitingotthene stage

- 110a, néhe cartridge holder 110a is vaotabIE mounted via _, a hinge
"116. A di mensiSWTERGHARE Leomertermed ifyrai shepr QfcoEePAFENA0b to the
“‘hinge 116 is detersyined in c nsigera ion of the dinension of 25 the
cartridges 1Y, Lo 1%&5%§R$a95 Fbt FdRSS-  fromthe front end
~portion of the garage 110b as housed within the garage. The cartridge
“hol der 110c is generally rectangul ar plate shape. . On the

';_'i.ig?r”' dge hol dez4110fn 3ni@itafk bRJOAWEILAIprocess as claimed in
i claim 22, wherein in said step of depositing said

10 surfactant, the surfactant to be deposited is

nonionic surfactant.

25. An ink tank production process as claimed in
claim 22, which further comprises a step of

15 performing compression heat forming of a fiber

aggregate to have an external surface _
corresponding to an interior configuration of said

casing.
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¢l aws 110e projecting in the direction perpendi cular to the plate
surface at both side portion of upper portion renote fromthe |ower
portion pivotably secured by neans of the hinge 5 116 and adapted to

engage with a pair of. engagi e 1 garage 110b when
t he hol der 110c is cl oseg&swgﬁ {)&SSEQE ?&%&&éﬁﬁg hol der 110c,
an engagi ng hole 120 for engaging with handl e portions of respective
cartridges 1Y, 1M 10 1C 1BK and 1S is fornmed in the plate portion.

The engagi ng hol e 120 hagg PREEDR T
correspondi ng to the handl e por ) ' ron, 1t should be
noted that the ink- CARTRIDEHENE ' - PIPAS ggnvention
15 is applicable not only as | nage out put ternlnal of an infornation
processi ng Bpparatus, such as a wor dpr ocessor, conputer or so forth,
integrally therewith or separately therefrom but also as a copyi ng
machi ne as conbi ned &nt Ank rabgerbiag bedysstidressahi Ankanhgeted
transmtting and receiving function. Al so, the ink-jet apparatus

according to thinpPesdntinkysankorfes amy dm-jet widhieapidlaryrinting
'?EP?L"J‘;EEVL%E SFEEPTGVERE FRERT (On 4 (RUAERGS SRCORHE dHRREI ng
wherei n the of Igefare 151 The KhFatROL o Suk é‘é%%?m%Qﬁf»' BREEHEEAT (he
oily nateri@ 'ﬁlthln a range Qf 0.002 to 0§§wt% relative to a

weight of the ink or in a range of 0.01 to 0.5wt%

relative to a weight of the fiber.
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~positively utilized with adjusting the anmount of the surfactant in the
olly mterial, wthout degradi ng production ability in.fiber spinning
process, and Wi th remarkably efficiency in the ink 5 tank production
process and the ink injecting process. : Particularly, in the
i nk tank production process, wth Huﬁ?utailng property of the
surfactant depositing on the surface, the ink 10 absorbing body can be
snoothly inserted into the housing (ink tank). Furthernore, owing to
antistat property and lubricating ability of the ' surfactant, it
becones possible to provide the ink tank wi‘thout any unexpected | ocal
concentration of 15 -density of the flber as conpressed On the

ot her hand, in the ink injection process, -'even the synthetic fiber,
such as pol ypr opyl ene havi ng hydr ophobi c property may have

hydrophilic property by the surfactant depositing 20 on the surface.
Therefore, ink can be efficiently and certainly maintained in the ink
absor bi ng body by sinple injection neans including injection nmeans
under at nospheric pressure. N Furthernore, in a printing nethod to
suppress 25 bleeding at boundary region between the different col or
regi ons adjacent to each other, Tor to obtain - particularly superior

¢ ) subst&pce and ani on substance: on

wat er resistance by r/getng
t he : l//

11

4 "M ;
,:;‘:";:, i \‘Wy‘ z\
~q~\" f_x'l‘v\-‘):
)N}'& |

FIG.1




-printing paper as the printing medium it is -
39 -. possi bl e to obtain an absorbi ng body havi ng superior ink
:absorbing ability both for the ink cont ai ni ng ani oni ¢ substance and for
the ink cont ai ning cationic substance by enploying a body 5 including
~‘a normal fibrous body and nonionic 24§dﬂfactant deposited on the normnal
t:fi brous body as a superior ink storage stability therefor w thout
~enpl oyi ng excl usive fibrous bodies therefor. Therefore, the sane
“fibrous body or the same fiber 10 can be used in comon for both for the
Jink cont ai ni ng ani oni ¢ substance and for the ink cont ai ni ng
cationic substance. The present invention has been described in
~detail with respect to preferred enbodinments]_and 15 it will not be that
‘changes and nodi fications may be made ¥t hodt departing fromthe
sinvention in its broader aspect, and Lt i$ the inventio
"therefore, in the appended clains to cover such chan
-modifications as fall within the 20 true s e inve

and
on.
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- 40 - VWHAT IS CLAIMED | S: 1. An ink absorbing body storing

—an ink injected into an ink tank for an ink-jet wth capillary 5 force

- between fi bers, _ wherein on a_syrface of said fiber before

" filling the ink, a surfactant is depo3i£é&d within a range of 0.002 to
0.2mt % rel ative to a wei ght of ‘the ink. 10 2.  An ink absorbing

. body as clainmed in claim 1, wherein all of the surfactant deposited on

~said fiber is renobable fromthe surface of said fiber




15 3. An ink absorbing body as clained in claim1, wherein a part of

. the surfactant deposited on said fiber is renobable fromthe surface

. of said fiber. 4. An ink absorbing body storing an ink injected 20
into an ink tank for an ink-jet mﬁth4qépnllary . force between fiber,

. wherein on a surface of said fiber before filling the ink, a surfactant

'is deposited within a range of 0.01 to O.5wt% relative to a wei ght of
25 the fiber. 5. An ink absorbing body storing an ink injected
into an ink tank for an ink-jet with capillary force between fiber,
- 41 - __Wherein a nonionic surfactant is deposited on t he
surface of said fif 6. An ink absorbing body as clainmed in claim
5, 5 wherein a c nt of said surfactant in the ink i's higher
than or equal to ¥ 7. An ink absorbing body as clained in
claimb5, mhe*kgw,z |dD|nk absggblng body is processed by
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10 heat formng at |east the surface thereof. 8. An ink absorbing

. body as claimed in claimb5, wherein said fiber contains pol yol efin

| type resin as primary conponent. 15 9. An ink absorbing body as

: claimed in claimb®, wherein said ﬁb/yélefin type resin is

. pol ypropyl ene. 20 10. An ink tank, conprising: an i nk absorbing

i body storing an injected ink with capillary force between fiber; and

- a casing housing said ink absorbing body and havi ng an at nosphere
comuni cating portion, 25 wherein on a surface of said fiber before filling
the ink, a surfactant is deposited within a rangq===§§z, 02 to 0.2m %
relative to a weight of the I nk. : - 42 -
11. An ink tank as clainmed in claim10, wherei§ »:_, g4si ng has an ink
supply openi ng, and wherein sai d absor bi n{D hes pirsirded within a
regi on at the side of said ink supply opeding anﬁng Aq\j €9 on
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5 surrounded by sai d casing. 12. An ink tank as clainmed in claim 10,

wherei n said casing forns an absorbi ng body receptacle chanber
havi ng i nner periphery equivalent to the 10 outer periphery of said
absor bi ng body. 13. An ink tark/ tbnprising: an ink

absor bi ng body storing an injected ink with capillary force between
fiber; 15 a casi ng housing said ink absorbing body and havi ng an
at nrosphere comuni cating portion; and a nonioni c surfactant being
deposited on the surface of said fiber. 20 14. An ink tank as
claimed in claim13, wherein said casing is constructed by integrally
form ng at |east one iTKchanber storing an ejeCtNﬂE liquid
containing a cationic substafpce and at | east one i chanber storing

FIG.6C
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/said casing is constructed by arranging a - 43 -

plurality of ink containers including at |east one I nk cont ai ner
storing an ejection |iquid cont ai ni ng cationic.substance and at | east
one ink contai ner storing an ejéb/ﬂdn l'i quid containing 5 anionic
substance, and a part of or all of said ejection liquids are col ored
printing |iquid. 16. An ink-jet cartridge, conprising: an

i nk tank, including: 10 an i nk absorbing body storing an

I nj ected ink with capillary force between fiber; and a
casi ng housing said i nk absorbi ng body and havi ng an at nosphere
communi cating portion, in on a surface of sai dIKber before
filling 15 the ink, a surfactlant is deposited within a fange of 0.002
to 0.2wt % rel ative, to a wei ghtY of %? i nk; and 2? i nk-j et
printing headfor&ﬁafoevrn @ nting by @ |on|nk

stored in 20 said t mndlum

cartridge,
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" an ink tank, including an i nk absorbing body storing an

injected 25 ink with capillary force between fiber; a casing
housi ng sai d i nk absorbi ng body and havi ng an at nosphere conmuni cati ng
- portion; and -a norg #niitc surfactant being deposited on
- 44 - the surface of said fiber; and an ink-jet
printing head for performng printing by ejecting an ejection ink
stored in said tank on a printing medium 5 18. An ink-jet
cartridge as clainmed in claim16 or 17, wherein said ink tank is
detachabl e rel ative to said ink-jet printing head. 10 19. An ink-jet

printing apparatus
an ink tank, havi[s
injected ink with
a casi ng housi ng |sf

i Si Ng: an ink-jet cartridge, including:
an i nk absorbing body storing an
orce between fiber, 15 and

99b




body and having an at nosphere comuni cati ng portion, wherein on a

surface of said fiber before filling 20 the-ink, a.surfactant is deposited
wi thin a range of 0.002 to 0.2wt % relative to a weight of the i nk,
and T an ink-jet printi ng®hehtl for perform ng printing by
ejecting an ejection ink stored in 25 said tank on a printing nedium and
a carriage detachably nounting said ink-jet cartridge. 20. An

i nk-jet printing apparatus, conpri sing: N - 45 -

an ink-jet cartridge, including: an ink tank, having:

an i nk absorbing body storing an injected ink wwth capillary force
between fiber; 5 _ a casing housing said ink absorbing

-body and havi ng an at nosphere conmunicating - portion; and

a nonioni c surfactant being deposited on the surface of said fiber;
and 10 an ink-jet printkﬂg head for perform ng printing by

ejecting an ejection ink stored in
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said tank on.a printing nmedi um 21. An ink-jet printing apparatus as

claimed in 15 claim19 or 20, wherein said ink tank is ~detachabl e
relative to said ink-jet printing head. - 22. A production process of
an ink tank including’ ~an ink adybing body storing an injected ink
with 20 capillary force between fiber and a casi ng housing said ink
absor bi ng body and having an at nosphere conmuni cati ng portion,
conprising the steps of: preparing an i nk absorbing body, in which,
on a surface of said fiber before filling the ink, a 25 surfactant is
deposited within a range of 0.01 to 0.5wt % relative to a weight of the
fiber; preparing said casing; O inserting said ink

absor bing body into said gasing; and o - 46 -
injecting an i n@i nto said i n® absorbing body. & 23. Amgi nk tank
production process<as clai nmed i\% claim22, ,h

depositing the (5 I s¥perforned in a/\

FIG.10B

FIG.10A



Ibng fibers or short fibers. 24. An ink tank production process as

clained in claim22, wherein in said step of depositing said 10

surfactant, the surfactant to be depg?b{g S noni oni ¢ surfactant.
25. An ink tank production process a i'med in claim 22, which
further conprises a step of. 15 perform ng conpression heat fornmng of a
S fiber aggregate to have._an external surface corresponding to an
~interior configuration of said casi ng.
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