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INK ABSORBING BODY. 

·.· ... · ; q&1l:-~ 
INK TANlC INK-JET 

·.,·. 

·._,.·,._. . 

. . ··.': ;:=.;: :=_:. 

Field of the Inv~rition 

.. .· .: . . ~- .... ·: .. . ~ . 

· The present invention reiii'.t~S; ,.1;.o an ink 
;.;:":·.";.;·:·.": .. 

absorbing b.ody to which ink ±i;:·.!infff3cted, an ink 

1·0 tank lncorp6:rating the ink atS~i:,Ql,i~g bpdy and 
. -~ .· :· ,.. . .. · .. .': . ·-~ . . . 

being used :fgr supplying a l~QU.id.through a supply 
..... 

. opening as rE!quired, and a pr~9:~df.,ion method of 

•the ink tank~ The invention £.U.fther. relates to an 
-~.--· .. • · ..... '· · .. 

.. . 

.·. · ink,..Jet cartridge ~ncluding an"ifik-jet printing 

15 head and an .·ink-jet printing apparatus. 

Description of the.Related Art 

: ·In an irik tank to be used )~-~ an ink-jet 

20 ·. priziting· ap~~ratus, the ink tan](. including an ink 
~ . . . .. . . ... 

tank portio~;·in a form of ··an ~n~;,.,,;;iet cartridge 

integ,tally ~J:i_corporating a prl.nt;ng head, it is 
';.: 

.typ:i;cal to provide mea11s for a,_a}usting a pressure 
.. ~-: -: 

of an ink st6red in the ink tahk.to be negative 
·; . ; :; ·: ·~· .: : ::· .. 

25 pressure re]jative to the atmoifp:P,~_ric pressure so 

as to <;>btain;,•good ink supplyih~:\~pili ty f pr an 
..... :·· : . -~ : .: . ~; ·: 

.ink-'j,¢t print:;ing head as prinfiil.g.means . 
. :·.· .. ,.· . :':: 

a· 
·. ;, 

. .... . . . . :' -~ . 

.As gene~.ation means of S'U:~,h:'pr~ssure, 

hereinafter.referred to as "va~µum", an ink 

- 1 -

~.- · ... ~;;, f 1 ~- f'· t1i f.f; - f:'· .l ,,, ·;; -t~ 
.. 

f j -·~,.; tJ ~. ., .. 



..;. .-::· 

. ·~ ... 

.:><·>·.·.;: ....... • . 

: : ··a:bs6~J:?.ing .. body formed of a .po,_:tYUrethane foam is 

It is the,trerid in the ····.'':.'·' . . -··;."' 

~d~·6enf ye~pis to em.ploy a meth6<i ut~lizing a fiber 
·. ::.i._ricltl~ing ~;.fiber bundle hav4.~~ directionality, ::~ ·,: .... <> ··: .. :·.·:·. ·.··· 

5:: '::f'eit '.·d:r so· 0forth. . . . . . -~· .· .. . ·' .. . 

' <.(.·.~or e~ple, Japanese P~tent Application Laid-
\;:>. · .. · . ·:.: 

.. ()peh~::N'os. ·15839/1994 and 255121'1~,94 Q.isclose '· .. ·. . :~ ::.· ·. ·: ·:. 
· .. 

$np1·6:Yment 'of an ink holding body··~o~ed of felt, . · .... ·.-:;>_.. :: .. :_·· .• :: ... --: .:.: 
.·.·.,.:.;._-. 

·: resp~qtively .. Also, commonI¥i·T.§Wlie(l qapanese 
10 . Pa,t:eilt: Applfcation Laid-open~~§:. 2011511996 

.p:r:9boses -an· ink tank having a:<¥'~:g:i'qn :;bf. filling 
fiiji;9\ls body at least at an :~~k;·· .. sti:PJ:)1:y side, 

··whe~~.in the',fibrous body is d~~brmed within a ·····=.?"_".-:··· 

.. ra,ng~:. -.of elastic bending, and ,;~herein the fibrous ,' :···· ;-.· . 
·;· '· 

.15 · bo(;ly.-A.s fi:Li-ed within the reg~oJ). at the. state- of 
· .. f·oririfng a piurali ty of inters~¢tions in various ·.·.··.;': .. . :,_:.·.·:. 

·· .. •~i.:r¢·4~~ons ~ithin the region.· 

.. ()]1 the. pther hand, consid~·:r.ing the ink to be 
-~:_j:nj~cted into the_ ink absorbiri9':.bodies above, r ... .. 

~ .·.·. 
20_ <the:t·e .. have been developed inks;,,·satisfying 

25 

~-.· ~' 

:-:requir~ent :·£or clearer color ·oµtput on a plain .. :. 
. ....... ,_.. 

papf!.r,· · impr()vement of wate:i; r:~~j_:stance in a post 
card:~h.en iµk is discharged oil the surface of the · .. ·. . _-·-":"..·: :·: .. , .. :". 

post~. card, -~d so forth, in the i:ecent years. 
--~: · .. ;/ : f:.9r example, in order to :_§tj.ppress bleeding at · ... , __ 

boun,9-~br region between the d~f #~:r:e~t color 
r.egiq~$,, which are adjacent t;:b:'~~:~h other, upon ·, · .. . ;: .. . . 
colqr- printilig on the plain pap~~;,. it has been 
peiz~·oX'!Iled to .discharge or eject':c:I- pre-treatment 

·. ;::.;_:: 

2 - ...... , .. 

:! 
.. •.~i ~~: ·._., .... 



:·:.·.' 

... 

·. 

::_·.:. 

liquid at predetermined printi;ig:. pqsi ti on on the 

· .. · printing paper in advance o-:e' ~3~6t.ioP.: of the ink, 
.... ·:··.: ""' ···;, ... 

. . . . ~,-.- ·: .... .' ·. '-:: .: 

and subsequently to eject a s\i:Pet~P.~J:i~tration type 
. ink containing anionic dye tc:» 0q~dse· r.eaction with 

:.·· .. _·,,:· :.: .. _:._'.·.·· ... 

5/:, the pre-treatment liquJd for .·~.#k'.i,§:g-· the dye 
< ·i ~: :~: . .-

: insoluble. When measure fo~·: ~he-:'iol;_egoing 
. -:."· : 
.. · . 

requirement is taken by imptoy-f:ri.9:·>.tp.~. ink, it has 

·been required to define optj_~~/~·~}l.y~$.da:1 property 

. ' with respect to components coi:{ta~i'.'iied. .in the ink. . . ... ; ·.·.·· ... '.. :_~·</·~- . . . 

10 . The fiber to be used as :tlie:'_'.fnk: absorbing body . ·.· ... ::-.:::;·-.:_..;._··;.: .. : .-s.~· . .-· ... 

··.·· 

has superior property in ink:C\l)~~~biJ:l.g efficiency 

·and chemical stability in coritact-ing with the ink, 

> in comparison with the method utilizing foamed 
·) 

boqy, .. 
. ···;):··. such as polyurethane foam or so forth as the 

·.· .;.··' 

1s.·:: ink absorbing body, in the prior art. This is 

·. because the actual volume of the fibrous ink 

absorbing body in the internal.volume of the ink 

tank is smaller than that of the conventional ink 

, ... absorbing body of the foamed body, and because the 

20·fiber per se is not reactive to the ink. 

Particularly, when polyol~fin resin which is 

inexpensive and has superior acid resistance, 
·-:.::·:_;: . 

.. alkalescence resistance and sqlyel:l,t resistance, is 
:-·.:.· 

taken as material for the f ib~J:.l• the fiber may 

25• have superior chemical stabillt:i relative to the 

ink. Therefo're, the ink abse>rp;ng body has been 
~ :· 

·designed under the premise of·frrert property 

relative to the ink. 

However, the present invent:;.ors have found, as 
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·, ' ··\l .... 
' 

··~ .. 

'·._·) 

>.: . 
.. : .... :: ·.· 

·:,:':· ... · .. :_:: 

re~ults .of >~st.1Jdy, when the ill.k includ:ing an 
..Johic 4¥~'{", stored in the W~l<<!'Ild' stored for a 

.;: .. 1()rlg\period.'···a~· a temperature·9'.~ 60"C, it has been .. · ... ·.·, : .. ~ ,··. :.·· .... _, · .. ; .;.. --··-:. . . >·.: :: 

:· .... ~p~rid··~that(~i~nificant varici~~Ql'l of printing 
5 .• ·.··• :qtf:~:l'f ~Y i.s.(~OE?Sibly caused. n&~op. checking of 

::physical pXfoperty value of thEi .. :.iJ:).k, it has been .'·.· ; , . .-·_:\~_:::. 
..• t'b'llnd/'J:hat ~th~ ink has higher.· .. :,Y.·i~.cosity and lower 

'··.· ,· 

~- ;·: ,";, ·.-= .. · ·: 

surfacie tertsfon in comparisor.( ·with initial 
· ph;sJ.~al p;:~J~rty of the ink. ' 

.. · ~-

10. On the.other hand, when the ·ink absorbing body :-:.: h : \:'· 

15 

is washed with pure water befC>fe injec;:tion of the ,,._ ··,·:·.:. . 
• ...... ,_. . 

•· in]<:·, and th~ ink absorbing bo4~; absorbing the ink 
. : .. is.· ·stored ~br:·::a long period ~~der the same . . .. :·. ,. :· . .·.-·;""· . 

·.·:·.,·: 

cq#<:l~#ion, difference of the -i>:iBinting quality can ·.-.: .:=-.:'··· 

·be -~een indoi1\Parison with the.case where washing . :' :: :. ·'. ·:. ~ ... _·, ·'. •. 

of the• abs.c5:fb.ing body is not perf armed . .. ·.·:·.. ·····''<. . ... 

· 'l'hrougll~'sii:ch eJtperiments·,.,·_the present . . . · .. ·· ... '.:.:··::·· . ··.· 

·. ±P:v~Il,~'9rs had:·.:_qbtained a conc;tus,ion that a . -~:· .. 

'.subst~ce wh.'idh may cause phy$:ical property of the .. ' ~ : ~.·::.-: ;: ·= .. _,:-

20 · :ink. i$.\ depd$i~~d on the ink ab:sor:bing body, and, 

"which ·could' .. not be through of,;i:h the prior art. . . . ' ... . . . . : . . '·'· ": . ·~ ,. . 

_The i(l¢a is,_:thci.t, by positivei~\utilizing the '.·;. ·. > ;~: 

·25 

·:foregoing p:tcii:>~rty of the su:b~ta_tl;ce; an optimal . . . . " .. :. . .·~ . .· . . . '. :, .,. :. .... . .. 

perforinance·is provided for· th·~:Yf:D.k absorbing body 
to _be.used W'ifh the ink tank.-~df<-~n ink-jet, which ···:.:_.: ... ;··· ·;·-::.<_<·; .. :;"'.' 
is opfl_mal ¥6:r: ink injection ; b~·~9·~e injecting of . . ··.·:.'?(:·: . 

the itik and-'sta,ple with respect: .. >tb the ink after .·.·:>·· 
··· · ln.jection o'f.::'..the ink. . .. _ · ... :~'. 
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\; . 

':-

:' · ·th vieWJ;)p;z'it of such nov~;( ·idea, production .::·:·· • ... ·.:. ... ·::• 
·.. 

..,:·· J?f.c).c~·s~. >'?~ ~ th7·'<ipk absorbing J?9dy inc;t..uding the 
... ·p]:-odiibl~ioP.»'.J;>::i::bc::ess of the fil>.er as the elemental . ' ·:: :··. . : .... : ::· . . .... ' ··~·:~ 

As_ -a result, ., 

5 ) ;irrespecti.ve' Qf <)#11,e form of the -;fiber to be used, /)'s~C:h<~s .•·f~l~, :;·:-fiber bundle o~~·:;~~o · fortA, .attention 
.. <11,as;. be~n (lt:'.tr~¢t~d to an oily- :~~~:rial to be 
· 4ep~s·:L~ed :c:>n:tl:l~:fiber. As tJ:i~ oily material, a 

](ind ·(?"f oi•l.Y' ~t.~rial correspo.Ji4ing to application . .":,\·' 

The deppsiting amount of ... ·· .. 

_ ·t:l:1e: .. 0$:1Y ~ter:La.1. on the fibe~. ·is in a ratio range 
· /,()f ·b ..• s-Wt-t t<:)·_:_2~t~ with respec1:··"'.to the fiber 

•'.weight:, iri ·t::.h.e. ~eight after drying. The oily 
·-material co~fa..{b.~: the surfactqI.J.t in chemical ;; . ··:·=.~·.-~·.. J .. ··:-;:~.: 

15 •: ~<?~·9~1:tion.:·· ,. 
·· ........ :. 

.·. ~.: ... 
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SUMMARY OF THE :+~NTION 

The present inventors haver paid attention to 
~ ·:: . 

the oily material .and the su]:'.~;actant in the oily 

5 material and reached an invertt·ion of an innovative, 

method to easily -realize the idea as set forth 

above by utilizing the oily material and the 
. <-:-':.·.-. : 

surf act ant contained therein .·Js coll\ponent. 
: . ·. -~,·: ·... . : ·. . 

The present invention ~s-:t>een worked out on 
:·,_, .. , 

10 the basis of such novel find~;).~. Therefore, it is 

an object of the invention to provide an ink 

absorbing body to be injected an ink, which 

utilizes a fiber and can be u$ed for inks of 

various physical property, ari: ink'tank and an ink-

15 jet cartridge using such ink absorbing body, and 

an ink-jet printing apparatus loading such ink 

tank or ink-jet cartridge. 

In a first aspect of the present invention·, 

there is ~rovided an ink absorping body storing an 

20 ink injected into an ink tank for an ink-jet with 

capillary force between_fibe:t:j$, 

25 

wherein on a surface of :the fiber before 
·.; :;_··: 

filling tbe ink, a surfactant:.:is deposited within 

a range of 0. 002 to 0. 2wt% r~i:~ti ve to a wei~ht of 
:: . ,_.·;· . 
.. :··,·· :· 

the ink. 

Here, all of the surfact"arit.· deposited on the 

fiber may be removable from B~~ -surface of the 
'· ... .. 

(:'·.:,: 
: ... ··.'· 

fiber. 

A part of the surfactant•deposited on the 
- . 6 - ·_.·;-

··,_ 



fiber may be re.movable-from the surface of the 

f :il:>e:r:. 

In a second aspect of the:_present invention, · 
·:· .. .-. 

t.h~re is provided an ink abs~zj}:)irtg body storing an 

5 irik injecteq ::i,nto an ink tan]t· for an ink-jet with 
. ~ . . 

capillary fq;['ce between fibe;,_ 

wherein on a surface of the fiber before 

filling the. ··j,.nk:, a surfactant: .. is deposited within 
.·.· , .. 

. a range of O. ·01 to 0. 5'wt% rel~tive to a weight of 

10 the fiber. 

In a _tbi:r:.d aspect of the present invention, 

there is proy:i¢ied an ink absorbing body storing an 

ink injected ]:nto an ink tank for an ink-jet with 

capillary for¢e between fiber, 

15 wherein,anonionic surfactant is deposited on 

the surface 6£ the fiber. 

H$:r:e, a· :Glqud point of the surfactant in the 

ink may be higher than or equal,. to· 65°C. 

The ink.absorbing body may be processed by 
-~ .. . 

20 heat forming. at· least the surface thereof. 

The fibeJ:: .. ~Y contain polyolefin type resin as 

primary compo~ent. 

The polyole·f in type resin ·Jilay be. 
-~ i 

polypropylene. 
::::.:-_. 

25 In a fourth.aspect of therp~esent invention, 

there is proV'icled. an ink tank;:;.:.'b9mprising: 
..... .. : .···: .. , . 

an ink absorbing body st0 l=?big . an injected ink 

with capillary -f~rce between i1.b¢r; and 

a · casing;· .. ,::~C?,\lsing the ink a9sorbing body and 

- 7 -
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---------·--··· -------·------~~~-------------------

;··.·· <: 
. '·: . . . . . . . . . . ·.• . ··; ~ 

haying an at1*osphere comm~zi~~atipg. :portion, 

wb.ere:i,n on ~'.surface of the ':·ffJ::>e::r bef.ore filling . : ,,. - ··.····. . . 
:~·; 

th~ _i:~k, a :~4;-factant is d~P,p~-~iF'.~4:,~:Lthin a range 
:. ·' ..... -... ·, ,_.; ... 

of ?d ~ 002 to 9·~ 2wt% relative· ~9-:Ji :W~;i.g}it of the 

5 ink. 

l':lere, t;h.e casing may h.av~· an ,ink supply 
. . ' 

op~ning, anCi :·!'.:he absorbing po(iy · Ill.q,Y be housed 

wit;hin a regi·on at the side __ 6·:f' ~he ink supply 
·.;:"·::· ... , 

op~ning amorig . a region surt:c:>~d,-~~: <br ~he casing. 

10 The Ca$~ng may form an.:;··~;filQ:['}:)::tt1-9' b,ody 

receptacle Gtiamber having i~~~ ::·~~-J.:iphery 
equ;ivalent to.:the outer perii;?~¢ry Of the absorbing 

body. 

In a fi:f)i:h aspect of the; "p]:ef;~nt invention, 
,-,:\· -~ .:· 

15 · th;ere is prov¥ded an ink ta,ri.~·.L9olnI?.:r;l sing: 
. . ·:>: . 

. an ink ab,$orbing body. s"to;:ing an injected ink 

_witl:l capillary force between fiber; 

: a casing·pousing the ink:al;>sorbing body and 

hav~rig an atm(?sphere communicating portion; and 
. ' . . . . . . 

20 a nonio.nic surfactant being deposited on the 

sur~face of t.h~ fiber. 

· Here, th~·-.casing may be qol)structed by 

integrally :fo:t'Im.ng at least ori~ ink chamber 
.. .. ~ .· . 

storing an ejection liCN-id cc:Sh~~ining a cationic 

25 substance and at least one in,k:C:hamber storing an 
.. ,. '·. 

ejection liqui.d containin,g·an,~§:q.ic substance, at 

least one of t:he ejection lig\.Efqs may be a colored 
:<,.-::.·.: 

~·-.: 

printing ink. 

· The casipg may be construqted by arranging a 
·: ~ ';· .. :·: 

- 8 -



; 

·plµrality of ink containers·inc'iuding at least one 
. · .. :·.'; ·.' 

i~k container storing an ejectfon liquid 

containing cationic substance<and at least one ink 

container storing an ejectio:Q,;llqti.id.containing 

5 anionic substance, and a p~r;t ;9~. or ~11 of the 

10 

ejection liquids may be co1<)~~4.t>rinting liquid. 

In a sixth aspe~t of thE!.'.~J?l::-e$ .. ~nt· invention, 

there is provided an ink-jet> :dartridge comprising: 
-: ~'. · .. 

an ink tank, including: · · 

an ink absorbing bC>,q~. storing an injected 

ink with capillary force between fiber; and 

a casing housing the.>ink: absorbing body 

and having an atmosphere .comm@icating portion, 

wherein on a surface of the fiper before filling 
15 the ink, a surfactant is depo$-~ted 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 eje.ct;on ink stored in the 

20 tank on a printing medium. 

In a seventh aspect of the· present invention, 

there is provided an ink~j et· '.qartridge comprising: 

an ink tank, including 

an ink absorbing bodlf: f?toring an injected 
25 ink with capillary force between ·fiber; 

a casing housing: tll.e·: i:C;k absorbing body 

and having an atmosphere co:n~iU,n,l;:cating portion; 

and >._.·: 

a nonionic surfactant..:being deposited on 
- 9 -



the surface of the fiber; and 

an ink-j~t printing head ··for _perfon:ning 

printing by ejecting an ej ect.i-~h d~nk stored in the 

tank on a printing medium. 
,:·.·. 

5 Here, the ink tank may b~_: c(ie¢achable relative 

to the ink-jet printing head.> .. 

In an eighth aspect of th~~'..J?:resent invention, 
. . . ::-_..:· ·:.-.-......• 

there is provided an ink-Je.t..pr;Il,:tq.ng ~pparatus, 
' :_:·.;~:.: .. 

comprising: 
; :" . 

10 an ink-jet cartrl,dge, inciudin,g: .. -.~ . . ··: ·. .. . . 

15· 

an ink tank, ·having: · · 

an ink absorbing body storing an 

injected ink with capillary ~Q~ce between fiber, 

and 

a casing housing the ink absorbing 

body and having an atmosphe~e communicating 

. portion, 

wherein on a surface of the f:i,})er before filling 

the ink, a surfactant is depc:>S;ited within a range 

20 of 0.002 to 0.2wt% relative tg a weight of the 

25 

ink, and 

an ink-jet printing J:i~ad for performing 
·-:\'.( ··. 

printing by-ejecting an ejec;ti.C>n ink stored in the 

tank on a printing .medium; ~~dJ. 
a carriag.e detachably mo~flng the ink-jet 

. .-•.;' 

cartridge. 

In a ninth a~pect of thepfesent invention, 

there· is provided· an ink-jeti·.p:finting apparatus 

comprising: 

- 10 -



5 

10 

an ipk-jet cartridge, including: 

an ink tank, having: 

an ink absorbing body storing an 

injected ink with capillary force between fiber; 

a casing housi~g the ink absorbing 

body and having an atmosphere communicating 

portion; and 

a nonionic surfactant being deposited 

on the surface of the fiber; and 

an ink-jet printing head for performing 

printing by ejecting an ejection ink stored in the 

tank on a printing medium.· 

Here, the ink tank may .b,e 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 to a weight of the fiber; 

25 preparing the casing; 

inserting the ink abso~bing body into the 

casing; and 

injecting an ink into the ink absorbing·body. 

The step of depositing the surfactant may be 

- 11 -



pel;:'fo:tmed in a step of prepa-ring long fibers or 

13hort fibers. 

:t:n the step of depositiri~~ 'the sµrfactant, the 

~su~factant to be deposited may be nonionic . ::··.'- ..... . 
·:.:·.''···· 

5 s\ltf ~ctant. 
-_ · The ink tank production :<P~Qci.¢.$~/·may further 

·.·: ,-::-:-~::.:· .. '· .. · . 

. coll\prise a step of perforinin~::;-~oinpr¢..~sion heat 

fo:r;mirtg of a fiber aggreg~te J:ip hav~ an external 
. .. 

surface corresponding to an igterior configuration 

10 of th~ casing. 

The above and other obj~'tjt.s, effects, features 

anQ. ~dvantages of the present invention will 

bec;:ome more apparent from the.f()llowing 

d~scription :Of the embodiment~ thereof tak~n in 

15 conjunction with the accompaI).y?:.ng drawings. 

BRI:EF DESCRIPTION OF-THE DRAWINGS 

Fig. 1 is a perspective V:feW for ·explaining a 

20 construction of an ink-jet cartridge, to which the 

pre.sent invention is applied; 

25 

;·., .· 

Figs. 2A to 2E are expl~riat:.9ry views showing 

insertion method of an ink a}j~6~~bing body into the 

ink-jet cartridge of Fig. 1; ):>:-> 
Fig. 3 is a perspective -GI~~ showing another 

;· ::-·.·.· 

embodiment of the ink-jet ca~~-~-~qge, to which the 
"·).-.:_;.:· .. : .· 

present invention is applied:;,/· 
. ·-,~·~: :;_: .: ., : '=" .·· 

Figs. 4A and 4B are diagJ;-~tic views showing 

ma~ufacturing_process of fila:rlie:llt or long fiber; 
;· ... ···:;;_." 
. : :.~;: :· ·, 

- 12 -. 



Figs. SA and SB are diag;~tic views showing 
-.. :···:: .. 

maiiuf~<:turing process of stapl~-or short fiber; 
1·; .. , . . : .-..... ··· ' 

Figs. 6A to 6D are explii~~"tory views showing 

.in~ i.nj ecting process into a.~:';~it ab13orbing body 

s of c~nventional polyurethane .. '.f,oam; 
. -·. . ' ;·: .. -· · ..... • 

Figs . 7 A t:-o 7D are expl~ti~t:tory views showing ·. : ~.-.:: <~ ;·· .. ·. 
an .. ink injecting process into::'a:r:i. ink: absorbing 

: . ~· ,': ... 

body employing the ink absor~:il:)g_body of the 

present invention; 

10· Fig. SA is an explanatory v.i,ew s~owing 

explaining ·ei; production proc.e~~ of a further 

~odi~ent of the ink-jet cartridge, to which the 

present invention is applied; 

Fig. SB is an exploded p~:i;-,13pective view of .an 

15 ip;k tap;k to be produced through the production 

proces·s of Fig. SA; 

Fig. 9 is a section shotr1;pg a still further 

embodiment of the ink-jet cart:['idge, to which the 

p:r;e~:rent invention is applied; 

20 Figs. lOA to lOC show a yet further embodiment 

of the.ink-j.et cartridge of ::the:,present invention, 
.• •i 

in .~hich Fig. lOA is an expl_Qd~~'':perspective view 

of a color ink tank with th;re·~--}'.6hambers; 
. . _.: ... .. 

Fig. lOB is an exploded-perspective .view of a 
: ·.:·;·.:..--· -·::.-,·: 

2 S black ink tank with one chan\b~·t;:; > 
: ;, ··. 
'· .. : ., .· ' .· . ~. 

·Fig .. lOC is an exploded :perspec;:tive view of an 
·.,···.: : .. 

ink-jet printing ·head, to .wh.fch::.-:exchangeable ink 

tanks as shown in Figs. lOA arid:i:lOB can be loaded; 

and 
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5 

Fig. 11 is a perspectiv$yiew ·showing a 

c:ohst;ructibn of an ink-jet pr-~·n·ting. apparatus, to 

which :the i·nk tank as an ink~;:fet. cartridge 

acC:ording to the present inv.ent,ion can be loaded. 

DET~ILED DESCRIPTION OF THlf.PR$FERRED EMBODIMENTS 

The preferred embodimentsr.;of the present 
·:· ,···:.. . 

...... 

invention w:ill be discussed h~reinaf ter in detail 

10 with reference to the accomp~y-:ing drawings . 
::.!,·-:·.·: .. .. 

-As fortq of implementation of an ink tank 

acC,or.:d:ing to the present inv~!ltion, it can be a 

coi;istructiori. with a single chciinber is defined in 

<1Il .. ink container as shown in Figs . 1 and 1 OB, a 

15 cor).st.;ructiQn of the ink container, interior space 

of :which iS!¢iivided into two chambers as shown in 

F:i;g. 3,. a construction of the-ink container, 
i; 

interior spa.ce of which is divided into a 

plurality of chambers for i;-esi;>ective kinds of 

20 colors, and the divided chainPe;rs are integrated as 

sl:l.own in F.ig. lOA, a construction of the ink 
. . ., . . . 

container, ;lnterior space. of:~hich is divided into 

a plurality of chambers and a fibrous body as an 

ink: absorbiµg body is housed within only one of 

2 5 the chambers, as shown in Fig. · 9, or a 

construction to house the fil:)fdll,.s body within a 

chamber having an ink supply:-'bB~ning for supplying 

an ink to an. ink-jet printin~~.'.-~ead and to 

cott'1Lµnicate the chamber housitjg the fibrous body 
- 14 -· : 



.. 

with:One or more other chambers. It should be .. ·;, . : ... •,' ...... · 

th~se''forms of the ink tanks.: a;e m~:rely examples 

-a~~ ~~t exhaustive.· Therefor~', tl:le,:present 
. -~ .. 

in:~e~:t;.ion should not be taketi\.to :be '1imitative to 
. ·;:\··.:'.·. 

5 thf3 ··exemplified forms. 

A,s form of implementatioil.: .. 9.f C¥): ink-jet 
. . .: .. ·, .· 

ca;tridge according to the p;~$.ent:.±nvention, it 

can be . a construction, in whf6:h the'. .·i:nk tank and 
· .. ,:,"• . . ·.·:-·.;; 

the ink-jet printing head a?:.~.ciltutua:~ly independent 

10 of eel,ch other and detachab1y:99uple<:; upon 

neces'si ty, as shown in Fig. l.o·c, or a 

co:nst;:zjiction,· in which· the in~ tank and the ink­

jet P:rinting head are integra;ted as shown in Fig. 

3 .. 

15 As form of implementation of an ink-jet 

printipg apparatus, it can be a construction with 

a qa:r.;:Lage which can mount a p~urality of ink 

tatjks c:onstructed a-s set forth above per kinds of 

colors, as shown in Fi~. 11. 

20 [Fl;RST EMBODIMENT] 

25 

. F.,i,:g. 1 is a perspective yiew of an ink tank, 
.,, ... , ... 

to which the present inventiPzi>,is applied. 

Fig. 1 is an ink tank which has bee:p proposed 
. . ... . •' 

···· ... · 

in commonly owned Ja:panese l?~teQt Application 

Laid-open No. 20115/199:6. I~:·.~ ink container· 11 
: ':>.: .. 

:::·:·:: 

of an ink tank 1, an aperture{ .. :7,:: .for corcnnunicating 

an interior space of -t~e ink·:·ci6~tainer 11 with the .. i : ~ .,,, ; 

atmosphere. The in:k contain:~~:j_l is also formed 

wi t:h ~ ink supply opening 8 to:. be connected with 
- 15 - ·. 



an ink supply pipe 14 of and iI:ik-jet printing head 

portiqn 12. Within a region q~fined by the ink 

container 11 and a lid 2, a fd.l:>er F as ink 

absorbing body capable of he>J..4ing a,n ink by 

5 capillary effect is filled. 

In the ink tank construcfed.as set forth 
: .. ·:-.: 
·. . . 

above, in order to confirm ~ri,·,influence of a 
··.·.; 

surfactant in an oily material, the inventors have 
. ··/ .;~·: 

performed experiments for am(>~nt of surfactant 

10 deposited on the fiber with respect to the ink . :··.. . 

with diethylene glycol {DEG) .s.ystem ink type 1 

containing following composition, in which 

·surfactant is not prescribed. 

15 COMPOSITION OF INK TYPE 1 

20 

Dye {C.I.FB2) 

.DEG(diethylene glycol) 

Ethanol 

Pure Water 

2wt% 

15wt% 

Swt% 

78wt% 

After completely washing'.t;l>;e fiber F, before 

making ·the ink type 1 of the, f()_regoing composition 

absorbed in the fiber F, the' ~f·iutecl surfactant 

25 was deposited on the fiber F ~~:.that the weight of 

the deposited surfactant after;rµrying is o. 05 to 

lwt% relative to the weight 9:f';'ihe injected ink. 

After injecting the. ink, printing qual.ity of 

ejection from the printing he~<:l 12 is checked by 

- 16 -



. ~' ... 

che~kirtg ·f:L."x:ing ability and bleeding. Thus, a 

result;: sho~ i~ the following table 1 was 

obtained. :cr:n t:he table 1, the fixing ability and 

bleecii:ng ai:-e··. eV:a,.luated in five levels of. 1 (NG or 

5 no ;good) tq_ ;:?~'.<good) , when evaluations of both are 

gr~ater than·;or equal to four, the printing 

quality is ~xcel-lent. 

TABLE 1 

10 
.· ... : ·: ., 

_,.,:::.: .. . ; 

OF ADDITIVE A:MOUNT. SURFACE EVALUATION EVALUATIO 
.... 

ACTIVE AGEN'i.1 FQ.R INK OF N 

(wt%) '.FIXING OF 

ABILITY BLEEDING 

.. 

1.0% 5 3 

0.5% 5 3 

0.25% 4 3 

0.2% 4 4 

0.1% 4 5 

0.05% 4 5 
...•. ,,. 

On the :Ra.sis of the foregoing experiments, a 
• .,=.:.: 

range of 0.2%to 0.25% of add~tive amoilnt of the 

surfactant f()r the ink is further checked. As a 
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res.ult, it has been found tha·;i: an, upper limit of 

additive amount of the surfactant, at which no ,,. . . . . .".····:'•' -:·.'.·.; ., 

problem of printing characteZ"";istics is observed in 

f:ixing ability and bleeding, #nd no problem is 

.5 -~risen even in a high temperc;i~µre storage test, 

such as at 60°C or so forth, ::is Q.,.2% .. 
. ·.: ~'; ,_. ;· ·:· . 

In consideration of ink. tha:l:'act.eristics, there 
·. ·. '~ 

is no lower limit. 
.·:.; ........ ,;: .. =: 

preliminary treatment for th~'{iii)C ~bs:or}?ing body, 
.. ··.: . . . 

. . . . 

1 O in comparison with the case :whel::re, the surfactant 
· .. •''. 

is completely removed, in t!:l.¢\'pro<:)duc;:t.i~on process 

of the ink tank and injectiotj·.'.process of the ink, 

the following advantages can,J?e found. 

Figs. 2A to 2E are.expl~I1(ltory views showing 

15 procedure for one example of prodlJ.ction process of 

the ink tank. 

Briefly explaining the pJ:':o(iuction process with 

reference to Figs. 2A to 2E, at first, as shown in 

Fig. 2A, a guide body 15 whic;:h can be inserted 

20 into the ink container 11 is prepared. The guide 

body 15 is a sleeve having op~ning at both ends. 

A distance between both ends'fE? longer than a 

depth of the ink container 1it· The fiber F is 

housed within the guide body'"""~s w:tth,out fixing on 

25 the inner peripheral surface', ·§,~ tli.e guide body 15. 

Next, as shown in Fig. 2B, t~~>9uide body 15 is 
····"-'·;· 

inserted through an opening i:>br.tion of the ink 

container 11 to arrange the *~W-¢r portion of the 

guide body 15 within the container. Subsequently, 
- 18 - . 



as show .ih,Fig. 2C, by depressing the fiber F 

downwar(ilY:With a pushing menll::>,er 16 inserted into 

·the g\iide':ln~er. 15 through -~ upi;:>.er side opening 
·. · .. >::: ~ :· 

to' compres~(·up to a size to !~'.. rec~ived within the 

5 container : li. At this time,. ifn order to prevent 

the. fiber'.:fiom being pushed out t}irough the ink 
. ;:~:~·; .. 

supply opening·a, the ink supply openin$J 8 is 
.. '<· 

s·ealed by·. a.::not shown sealing<~in,ember as required. 

After ·comJ1~tion of compressi.8h, the·pushing 
~ ·: .· . . . .. . . 

10 member 16 artd the guide body: :*:~ are x-emoved I as 

shown in F.i~i. 2D. Thereaf te±i , by mounting the lid 

member 2, -·~·~~ ink tank is CO:i;npleted as shown in 

Fig. 21!:. 

In sucJ:i\production proce~s of the ink tank, by 

15 depositing._£h.e surfactant ori the surface of the 

fiber, lubrl,cation is caused C>:p.. the surface of the 

fiber, in~(erti,on of the fiber into· the guide body 
.. • .. · ,'· . , 

15 and the ·:f~k container 11 anc:l removal of the 

guide body ·-~d~:ri be done quite smoothly. Also, in 

20 the procesEl.$tep to be compressed, the individual 

fibers may: not be subject in~].Mence of static 

electrici t; /he:> be compresse.d ~~th sliding. 

Therefore, .ft becomes· possibl~:>to provide the ink 

tank having>'ideal ink absorbfrtg body for ink-jet 

25 without unEaJ{Pected local fluc.ttlhtion of 

compression density. 
• -·~·i"· 

It should be noted that $iroilar effect can be 
.. ."; ·-.~· :' . : 

attained eveµ when a fiber J::h.'6~k is directly 
·:, .. ·· .. :· 

inserted into the c:ontainer th~ough an opening 
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portion and closing the opert~ng portion by· the lid 
.. : .·. 

meml>er, without employing the?guide member as used 
::.·:···;··: 

in' the foregoing productioIJ.·P~()cess. 
On the other hand, Figsi/',_()A to 6D and Figs. 7A 

5 to: 7D are ~xplanatory viewi:(,£6r ink injection· 
: . ::- ·~-. 

process. 

At fir_st, ink injection, pJ:;p~ess in the 
·.• 

conventional polyurethane . f cam,: and manner of 
.: .... ··.:· 

.. ' 

penetration of the ink into .i::he ink absorbing body 
. ·. :-.'~ . 

10 are briefly discussed with r~ference to Figs. 6A 
···; .. ·.;:::.·.·= 

to 6D. 

In Fig. 6A, through an iri.:k injection hole 70 

provided in an ink container:61, an ink injection 

needle 62 is inserted into the·ink absorbing body 
:_ .. :_.,. 

15 64 so that the tip end thereQ';.is located in the 

vicinity of the ink supply opening 68. The ink 

supply opening 68, the atmosph~re connnunication 
.:· ::.~\- :~: 

opening 67 and the ink injec~;i.on hole 70 are 

s~aled with sealing members 6~·(;l, 63b and 63c. 

20 After reducing pressure within the ink container 
. . ~-:·_ 

61, the ink is gradually abs~t)::>ed into the ink 

absorbing body 64. However, j:lue to low 

wettability of the ink absQrbing body 64 per se, 

the ink may flow through a· s~~d:e 65 defined by a 

25 not shown aeration rib prov;d.~~(.•.within the ink 

container 61. Once ink flo4~ through the space 
:-:·.·,:.·· .,,. .. 

65, the ink flows through ~B.~ .. ~P.ace 65 rather than 

the ink absorbing body 64, ~~<~'.hown in. Fig. 6C. 
;·.;-:""· 

In the worst case, when ink inj.ection is 
,_··. ·' 
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te:rminat,ed ·as shown in Fig. _§:q, a region 69 where 

the in:k iJ'::·ri~t penetrated ev~r( 9~¢e is formed in 
.::::,~·:·· .-;. ' . ·~ 

the· ink _ab$~rbing body 64, q~:-<#.irie b1:11lble B is 
.. '.;.--:,; 

remained e~~Jl in the region ~~e're .tb.e ink is 

5 pep.etl:"ated/_'.:· 

Even·w~;p the ink absor:Plpg }:i)qdy formed of a 
.. i' .·.:". ~ ... 

hydrophobi¢:r·#iber is washed ;~6IIipl~tel_y, various· 

measure hak::been taken to. avd~cl the foregoing 

· problems ~if~.-- taken to make t~~ production process 
' ... , .... 

10 cort.iplie.ate. 

on th.e./qi:her hand, penetration of the ink into 

the ink al>$q:ibing body in th~_ ink injection 

process in _:~he case where th~'<surfactant is 

depositeµ1. -~$~- shown i:i;i Figs .. ?:A to 70,. 
-<···) ·.: 

15 As sho~/in Fig. 7A, the:;i.nk is injected 
· .. ·. ~ ·. 

through the<~~:rik injection ne~dle 62 and penetrates 

into the irtk':absorbing body ~]'4 .. · Here, even whe:Q 
,· '·, ·~· · ... ;: : ;: ..... 

the fiber ~1oyed in the in:k~psorbing body 74 is 
. ~:> .. ·:: 

hydrophobic).material, it has hydrophilic property 
. ······.·, .. 

20 by deposit;irtg{the surfactant c>n the surface. 

Therefore, .as.' shown in Figs. 7l:t and 7C, s~nce a 

power generated by capillary \~b-~ion between fibers 

on the sur-f~cle of the fiber i;,'_.:i_;~. stronger than a 
~ ... ,, 

power which· C:i~stroys meniscus~'.~~tween the fibers 
'<'-:··' 

25 on the surf.tic~ of the fiber Ff>the ink can 
..•••. ' : . 7'" ·:., •• 

certainly P~J:J.etrate into the :'J'.'iik; ·a:l)sorbing body 

without flow;i;~g into the spade. (Efs.,. As a result, · 

as shown in :ir:i.g. 7D, at 'the Pfd:~~-S.f? step where the 

ink inj ectiort .is completed, h().Iging of the ink 
.. ; . .; .=:..:·=.=.-
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within the entire of the regions of the ink 

absorbing body 74 becomes possible. On the other 

ha]:id, in the region 76 penetrated by the ink, 

there is no possibility to maintai.n ~ine bubble. 

·s While the above-mentioned ink injection 

process is performed by l.nj"ection und~r vacuum 

condition, the ink can be injec:;ted into the ink 

absorbing body even by pres.sure injection under 
·· ..... ;' . : 

atmospheric pressure when t}i~ink absorbing body 

10 according to the pres'ent inv~ntion .is employed to 

permit further simplification of th~ production 

process. In order to attain ~he ef.f~ct of the 

present invention as set fort'J:l. ab9v~, it is 

required that the surfactant ·is dep9sited on the 

15 fiber to be.used as· the ink absorbi;ng body. As a 

result of experiments performeq by the inventors, 

it has been c:onfirmed that the foregoing effect 

can be expected when the deposition amount of the. 

surfactant for the ink absorbing bo(iy is at. least 

20 greater than or equal to O. 02wt% in -relation to 

the weight of the ink abs-orbing body. 

Corresponding to radius, forni, apg sizing of 

fibers of the ink absorb:j.ng_body ut;i.~zing fibers, 

since property of the ink abS'()rbing·;pody can be 

25 maintained when the fiber weight of ':\;he ink 

absorbing body is about 3 to .10 -.times of the 
.· · ... 

amount of ink to be abs;o:tbed ,~:n-tlle ink absorbing 
-~ ; .·· 

body, the foregoing effect c::JiJ;,e eJq>ected by 

depositing the surfactant on :the surface of the 
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inlt absorbing body so as to ipcrease the 

concentration of the surf act.ant .. by 0. 002wt% to the ·.·.··. . ··.· 

amount of tb,e ink to be inje«'.:):eq. into the ink 

absorbing body. 

5 From the result of e.xpe~i-~ep.~s, it has been 

found that as amount of th~.-~'U+factant to be 

preliminarily depos~ted on ·'t~E!- .;ink absorbing body 

is prefe.rred to be in a range of 0. 002 to 0. 2wt% 

in relation to the ink, or O.Ol to 0.5wt% iil 

10 relation to tl:le weight of the fiber in the ink 

.absorbing body. 

For depositing the above,;..mentioned amount of 

the surfactant on the ink aQ,~<;>rbing body before 

insertion into the ink tank a:n<'.i injection of the 

·15 ink into the ink tank, it is possible to deposit 

the necessaZ'¥ amount of the surfactant after 

completely washing the f ib~r .·.. It is also possible 

to realize deposition of the S\lrfactant utilizing 

the production process of the. fiber.. Therefore, 

20 discussion will be given with:respect to a method 

utilizing the production proqei:;s of the fiber with . . ,.;,: ;. . 
. ·. ·.··· ·: 

reference to Figs. 4A and 4'B. _a:rl9. :Figs. SA and SB. 

As the fiber to be used in :-tlie''-ink absorbing body, 

synthetic fiber is frequentiif\1$ed. The synthetic 
··.·: ··.·.:· 

25 fiber is generally classifi·eq:,J.nto a filament 

(long fiber) and a staple fshdrt:. fiber). Figs. 4A 
.. : ' . ..;:·. < ·,.,.-·: 

and 4B show production proc'e~'s· of the filament I :· .·•·· ... -:· . .-

and Figs. SA and SB show pro4,~:~tion process of the 

staple. 
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When the ink absorbing bqdy contains long 

fiber, a material resin is m<)lten and extruded by 

an extruder, and subsequently cooled by an air 

cooling tube 81 for fiber spJ.i).ning, as shown in 

5 Fig. 4A. On the surface of tlie fiber after 

cooling, diluted fiber spinn~ng oily material 83 

is applied by a. roller 84. ~h.en, the fiber is 

taken up on a bobbin via stretching by means of a 
. ·";"•, . 

. :·~. . : 

roller 85. Thereafter, as shown in Fig. 4B, a 

10 plurality of bobbins 86 are:SE!t in a crimper 87 

for taking up a take-up coil 88. 

On the other hand,· as shown in Fig. SA,_ when 

the ink absorbing bo.dy contains, short fiber, the 

material resin is molten and ~xtruded by a 

15 extruder 130, and subsequently cooled by an air 

cooling tube 131 for fiber spinning. After the 

cooling, the fiber spinning o;1y material 133 is 

applied to the cooled fiber +32 by a roller·134. 

Then, the fiber is stretched by a roller 135 and 

20 subsequentlY: received within Cl. coiler can 136. 

Subsequently, as shown in Fig. SB, the bundle of 
·.··:-·: 

the fibers derived from a pluf~lity of coiler cans 
: ··.:·.:···;. 

136 are aggregated to perform.··~,t.retching by a 

roller 137, again to deposit:;th~ diluted fiber 
: . __ ;:-. ~::. . 

25 spinning oily material as a '.fiiiishing oily 

material 138. After deposit;LD,g., the fibers are 

crimped by a crimper 139 ~ · De~~nding on the 
: :: .;·,.,.:::·· 

application of the fiber, to~.(i40 or one formed by 

cutting the tow 140 by a cutting machine 141 to 
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use it as ;cf .staple fiber . 
.. . ,··: 

. In :th~;;-£ oregoing· process., ·the fiber spinning 

oily mateti~l .83 is deposited.>in case of the long .. . . .·~- ·· .. 

fiber, the·}~_;Lb.er spinning oi-iy :material 138 is 

s deposited·An.case of the sho:rtt/fiber. The 

composi tioh··:9.f the surfactant . Contained in the 
. .":.: 

oily mate;rh:il can be limited .. ~ithin a range of 

O. 002 to o:~j~~t% with respect to the ink filled in 
'·.::;··. 

the ink·ab~~rbing body so that: the foregoing 

10 effect cari:.Jie attained without J:J.ewly providing the 
. ....-:···_. .. ··.·· 

deposition-·:step. 

In this;.case, ·the deposition amount of the 
::··, : .... ·. 

oily material is different from the amount of the 

oily mater·±~i to be normally u~ed in production 
· .... ·.:..:··· 

15 process. ~f ter production of the fiber, before 

inserting . fnto the ink contai.n.er as the . ink 

absorbing ~c)~y, the amount of ·.the surfactant 

deposited ~ri)-.the ink absorbing body may be 

controlled":by·for maintainin~ within the foregoing 
··· .. ·.:. 

20 range. On :flie other hand, no problem will be 
. ..-:.-,;_ ... 

arisen eve_*,-_:~hen a part of th:E:! -i;urfactant is 

remained. 

As the .. ~ily material to ·l?$':l).sed, mainly the 

surfactant is used. Also, f#C·l~·; preferred that 
: .~, . . · ... 

25 the oily mate~ial is an aniori~p::.~urfactant with 

1 ubricating· ;;"_;unction. In co:ncX-E!te, anionic 
.:: :.::.,:· : ... --:;: 

surfactant is ·selected among: -~o].yoxyethylene 

sorbitan fatty acid ester, polyethylene glycol 
·.~· :> 
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aliphatic carboxylic a~id e$ter and so forth. 

It should be noted that the rc:l;1:io of the 

surfactant occupying in the oiJy.material is 

pref~rred to be 60 to 100%. · :r:n order to adapt to 

5 var;i..ation of the temperature. ··of the use 

environment, it desirable tlia:t a temperature of 

th13 cloud point is higher than or equal to 65°C. 
~ '> . 

However, the cloud point is GI:. physical·property 

value unique to the.nonionih surfactant. The 

10 nonionic surfactant shows a property to be solved 

in· the water at a temperature lower or equal to a 

clou,d point, and greater than or equal to the 

flame of day light saving. 

[SECOND EMBODIMENT] 

15 Figs. lOA to lOC show the se~ond embodiment of 

an ink-jet cartridge according to the present 

invention, wherein Fig. lOA is an exploded 

perspective view of a color ink tank 20 with three 

chambers, Fig. lOB is an exploded perspective view 

20 of a black ink tank 30 having a single chamber~ 

and Fig.· lOC is an exploded :·Pei.'.spective view of an 

ink-jet printing h~ad 40 whi:dh, can be loaded 
.:· ... :.·., 

exchangeable ink tank shown ... in/Figs. lOA and lOB. 
:··::·-··. . 

The color ink tank 20 i~U~enerally constructed 

2 5 with a tank main body 21, an .in~ a;bsorbing body 2 2 . .·. · .. -:··.·. 

contained needle-punch felt ·:a.rid'. f:i;brous body, and 
··;:: 

housed within each of the.thf'J~.chambers, 
.· :· ··. ~ : ·:· 

.... · .. ;_ 

respectively, a lid body 23 fp$ closing the 

opening portion of the: tank ma.in body 21, and a 
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5 

10 

15 

grip plate'· 24 fixed to one stj~f~ce of the lid body 

23. and fo#;:k:ripping the tank -tria~:n .-}:)0(9.y 21. The 
' : .. ' ·-~· ·.: ·: .. -· .. 

ink absor~i.:qg- bodies 22 have·:·~)i~pes respectively 

farmed ada~~:fng to the COI1~-~~~,~.t:J.9#~,, of. 

respecti veiy corresponding :;:9h:~~~~-· -~d are 

divided :i,n~;6 those for ye116~'.:· .CY~ti .and· magenta. 
·:-:-~·::.'. ····.··.-;, } . . ;:· ~ :;: ;:'':. ~ . 

The :refereti(;~e numeral 26 d~#g~7~>:~: :1~be1 for 

indicating'..\.~·µformation cont~B.t.~i.~:£;:.::'.~J?.~!· ink tank. 

on thEf.9ther hand, the>>~.£~¢:~r"3.#.k::.tank 30· is 
-~.. . . : :_, ·-~. .· 

~::::::~ir::::::::jii!!::~;: 
31, a lid :f>oqy for closing th~ -ope~ff;ig body of the 

.··.·.·· ;· .... · 

tank main bd(iy 31, ·and a grip'.J:>lade 34 for 

gripping t~~tank main body 11. 
·.,-.···:·. 

Tlte reference 

numeral 36 i'~ a label for indAe,:ating information 

content of the ink tank. 

The in~tjet printing head.40 is generally 
:_;:t···· 

constructeg.·;:'Wi th a tank hold~r .41 for loading 
.. ·:: .. ·.· 
.. · . ~-· 

20 respective.:~-~ the ink tanks ~-~1: fo~th above, and a 
. . . 

printing h~ci,4 portion 42 mqurt~ed on the holder 41. 

The tank holder 41 includes a·.::filte:r mounted at a 
··-~,,_.: .. :: . ·,·· :-::-:·· ·' 

tip end portion of an ink sup~ly pipe (not shown) 
·'':). 

to be insetted into an ink stipp:Ly opening (not 

25 shown) of ~~~pective ink tanit').~6r removing ·:. > ·. 

impurity in/the ink, an elast:'i.C:. member 44 as a 
:··.·. .:;_j :; ·.""-· ;, 

sealing member primarily for ::-:Pf:·eventing 
: .::.: ... :·.-,.·.;'·:. 

evaporation· '()f the ink after}!d.~ding of the tank, 

and a lockip.g member 45 for f~'j(;ing the tank to the 
.):··., 
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· ho'.lder 41.' ·· The printing heci9:.i?b:!:'tion 42 includes 
· .. ·.; ··, '· .· .. ·:·:·) ·,,,,··: 

a 'base plate 46, a printing;'.:wi'fizj.g'fl:loard · (PWB) 47, 
1 ' • : :· .. ·:~ . . : : ·. f ... 

a heat~r -bb~rd .. (IiB) 48, a gr99ve<{ ceiling plate 
-:·.:,, .··' :· .. \·:-'·.:·:.:·:··· .. 

49, a retainer spring so, a ::·¢;i;f. t.~;n.k 51, and a 

5 fluid pas~age member 52 . 
'··.-~. 

In t:ti~'.':~hown embodiment,~:;,::~: kJ-'apk ink is a high 
. .. . . . ·. . . ' ' :· ... : : ~::. . ; : : .: . : 

surface ten~ion ink and thr~~;.·d:&lqr inks of 

yell,. ow, mci~~nta and cyan a-+~.,·.~.16~ .. ·~µrface tension 
.. ::·>· :·~:. . :·:;.·,'.·. ':·;:. ~:, ·.'· 

ink. Phy~~/·q.al property of : ;-ijlf !: : SµCll as stability 

10 and so forfii is evaluated ~y;·)vfl.cying nonionic 
; :.;.-.: . .. : ···~ ..... , :·: '· 

surfactant ,Containing polyoxYE;!;~b.Y:i~J:ie alkyl ether_ 

as primary .¢omponent (60 to ~()%·):. :wit}lin a range of 
. , . - .·. 

0 to 2% ii.{ .. fiber weight ratio •. W:ithin a range of 

0 to 0. 01%.:,'._.:it was difficult to: St(lbly maintain 

15 binding ~i].i ty in fiber spinni.ng process. On the 
.. .-.. ; :~ 

other hand','.:. within a range of O·. 5 to 2%, even in 

considera~;t6n of maintenance of ink at least 3 to 
.. ; ~. . .· .. 

5 times o:f.· .. ~ount of the absorbing body, - . . . 

substantia:t\O'change of physical. property of the ink 

2 O is inherent •. 

o~ the'.other hand, within.a range of 0.01 to 

0.5%, part:d_tg~larly within a r~n~e of 0.1 to 0.2%, 

binding ab;'.J:.·fty in fiber spinning process is ·good, 

and inser~itj* of the ink absor;t.:>ift.g l;>ody into the 
···· .. ,: ... 

. -~ ... 

25 ink tank can:·:be done smoothly. Al.so; even after 

housing ~h~,/'.iibrous body as th.~ ink absorbing body 
. ;-·.;:= .. :..::·. 

within tn,¢· .. ·ink tank container., :r:emaining 

surfactant'.;:~hows hydrophilic property to maintain 
)_: .. : .... ·;:·;.:··: 

.·,.·· .. 

the ink ]::)y/pressure injection under _atmospheric 

- 28 -



5 

.. · ... 

pressuJ:'e. ·:·:·'.The. ink thus held had not cause 
-;· ' . ~ 

va;riat:i.c>1:1 Of physical property even in high 
. . . :-: ~ ·. :::. . . : ' . 

temperature. storage test at 6.0~c. on the other 

hand, with.:··respect to ink inj~c.tion .a;mount, 
. .'":-." -:.···· 

sufficient'.;'use efficiency hf$~e,:r tl;lan or equal to 

80 to 90% '~ith respect to ink/.:in:fec;::t;ion amount can 

be obtaine'd~ . This demonstr~-~~:s· efficiency which 

can.be -higher and never be l~~er -i~comparison 
with the ink tank employing:~· :~l:J.~-:~sprbing body of 

,;-• .. 

10 polyuretht#ie foani.. 

As su.c;:~. ·nonionic surfac#~~t, . ;Pp.+:valcohol ester 

type surfabtant, polyether typ.e. surfactant, na,mely 

polyoxy_ethY.iene sorbitan fatty acid ester, 
.";·.·'.· .. 

polyethyl¢n~ fatty acid ether or so forth, good 

15 selection,becomes possible. J:~.concrete, New Pole 

or Noni l>C>i~ of Sanyo Kasei Kc:>°gyo Kabushiki 

Kai:sha, or,''De1ion from Takemoto Yus:tii Kabushiki 
.• . .• '.'. -~ .= ._;; 

Kai.sha may<b~ selected . 
. . ·.·.· .. -:,: 

[TMIRD.~Oi>IMENT] 
20 Fig. 3.::is a perspective,yiew showing the third 

":·~'·. . .. 

embodiment .. bf an ink tank· acq9.l:ding to the present 

invention Jrifth an in~erna~. sttuqture. The ink 

tank is coh~:tructed by i:P.t.eg:rfal.iY. forming the ink 

container ~:~;: and an ink<,j:~t . ~;i~t:ing head 12 . The 
.. 

25 interior spa9e of tlie ink:-~:cpritat:n_er 11 is divided 
. '·· : '. . . ·.; :·.:, -~. : . : 

.into two chambers. The · ·ffbroti~ .. ·bodies as the ink 

absorbing {)tidies are houseg~tt:hin both chambers. 

In one chamhE!r, block ink·:<;(al.·~~ .i::te:ferred to as Bk 
. . ..... ··,;: :. ~- ' ·' : : :. . .. "·<" 

ink) is filf~a, and in the other chamber, a 
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special irtk (al.so referred to. as S ink) is filled. 

This S in~ i.s ejected to the/,pre(letermined 

printing position on the pri~t~±ng, .paper in advance 

of Bk ink :and is a substant;i,'.~1/ly;•a6p.romatic and 
. :·:, ::- ~< : : . . 

5 substantil:ll transparent liqµ;d h~vlng a property 
.. ·.·:·. :· 
.. r· ... :' 

to make t~~ ejected Bk in~ ip_fiolµ.',Ple. The 
. . . l • 

reference,, nUm.eral 2 denotes ·t,:h,~:: 1'.i.d '•body of the 
. -...·,::-:' . .··.-?.::-··: 

ink container 11. 

In th~ shown embodiment;. poly~s·ter fiber is 

10 used as t:h~ ink absorbing :Qo§y ~ ~~ .: general, as 

binding agent and antistat a_s;r,ertt ·. ~o be used in the 
· .... ·. 

process f:t'<:>m fiber spinning t9 ·- f:abri.-·cation of 

felt, anion.ic surfactant, suq):)._ c:is a'lkyl 

sulfoacetat.e, is used. Such _linionic surfactant, 

15 in a range: of 0. 02 to 0. 2%, will not cause problem 

in the black ink. ·However, in case of cation type 

special ink, significant variation of the physical 

property was caused. Therefor~, only felt 

abs.orbing.~ody for the special ink was washed 

20 completely. This inherently require extra 

process. Furthermore, the felt~ after washing has 
..: ~ :~: ;·: _.. . . . 

hydrophobic property, ink inj·ection process 
·.· :.·.:_-;, 

becomes co~licate. 

In the shown embodiment, s:imilarly to the 

25 foregoing s.econd embodiment, .as. the nonionic 
'· 

surfactant; Delion PP-645 i•s ·.~e1e¢ted and 
..... ···., .. '. ·: 

fabricated into felt. The f e'it•; i$: used as common 
. ·-: ::~ .. ·. 

ink absorbing body for anioni¢:<and cationic ink. 

Then, it h(l$ been confirmed ·st_aJ:>ili ty of physical 
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property in high temperature storage and long 

period sto~age tests. 

As set forth, in printihg:Jnethgd to 
··: . ·.· 

particularly superior water>~~~i§tance by reacting 
·. ..).~· .. :.: .. ·. . . . 

5 cationic substance and anio~i..{~: ·substance on the 
-:··=:.·;_ 

. ·:~ . 

pr:inting p~p~r as a printing.: m~q:ium, by emp3=,oying 
·: .. -··<.~: 

the ink a;b~orbing body con~~inJng ... n.ormal fibrous 

body deposf:ted the nonionic ·.~~:I,"fa.ctant instead of 

preparing qedicated the ink a.J:>~orbing body 

10 containing cationic substance·and the ink 

absorbing body containing anionic substance, it 

becomes PO$Sible to provide s\].perior ink storage 

stability both for the ink co~taining anionic 

substance and the ink for contCl,ining cationic 

15 substance. Thus, the same fiprous body may be 

used. 

[FOURTH EMBODIMENT] 

Figs. 8.A and SB show the fourth embodiment of 
. ·:·· 

an ink tank (ink-jet cartridge} according to the 

20 present invention. 

Fig. 8)\. is an ex.planate>ry-.. ,illustration for 

ex.plaining the fourth embodi~erit. of a production 

method o.f b):).e ink-j.et cartriggk::; to which the 

present invention is applied;:)·· ~Ild Fig. SB is an 
. :>.~. -~- .,: ~ 

25 exploded pe:r;spective view of the·,,ink tank to be 
: : ···:··· 

produced th~ough the pr9duct,~6ri ·P,rocess of Fig. 

SA. ;. .. / .. ~.-

.. '': . . ~ •. :· .. ·.·'..':· ·•· .; ~;.>· . 
As shown in Fig. SB, sim:±.laftY to other 

embodiment, -the ink-jet cartri~ge according to the 
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pr;esent .iii;J.ention includes a:p. ink container ~1, a 

lid memb~g:_92, an ink supply .ppe:ni,'.ng: 93, ·an ink 

absorb;lnd:--~pdy 94, a print~n.~(; P.~ad. portion 95, an 
·•• ··>. 

ink. supply.·pipe 96, an atmo.:Sphere communication 
·' '· 

5 opening 97~.·. The shown embodiment is 
;. ::<,.:. . . I :· ..... 

di:fferentiated from the forego;in,g other 
·;:.,, :.. . . . '::·=:··; ... f·" .·.• . 

embodiment~::·in that the ink· abs.orbing body 94 

containin~·.::the fiber is comi?~~~s-hea~ formed at 

least on t:he surface to have.:::external surface 

10 equivalent/-.to or c~rrespond'.itig to the internal 

surface. of.the portion to hou.,se the ink absorbing . ' . . . . . . 
,, . 

body of tfre:'.ink container. 

Such .:i.hk absorbing body. :g:4 can be formed by 

inserting ~·:·fiber bulk 98 into a mold 99a under 

15 pressure, ~u:bsequently closi;ng a lid 99b and 

he~ting· the_:·mold, as shown in Fig. SA. Similarly 
. .· .. '--. . 

to the otll.~t embodiments, even in the shown 

embodiment:~ <.since the surfactant is deposited on 

the surface :of the fiber bµlk 98, the ink .··._.:'.> 

20 absorbing body ideal for ink--jet, which can be 

25 

inserted ;tl'l.~o the mold smoot:hl.Y.,· and, similarly to 
. .· .. ·. ~ .· ... · .. 

the first ·•.odiment, has rio· ~~ected local 
.. ·'· . "•.':"'."..: .,, ... ;·. ·.:. :· .. > 

fluctuation<: of density, can: ::b~ °:produced. 

other hand,··>py setting the t'.~~:rature in the 
'· ;• : .. ·-:-;. ·. -~;:··: 

extent higii~r than or egual• }:~·(:{ ~nable heat 
•. :. -: -_'.:{:· 

On the 

formation.Ein<l not to cause ~Iternatio~ of 
::::~:::·::::· 

component ·o.( the surfactant.:.; .'.·the< ,effect upon 
'·'."· (.><·." :. : 

insertion of the ink absorb:i..i).g<body 94 into the 

ink contai~~~ 91 and injectio.~:,of ink into the ink 
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tank equivalent to other embqgiment can be 

obtained. 

In the shown embodiment, in concrete, the 

fiber block utilizes fiber of :mixture of 

5 polypropylene fiber and poly~thylene fiber in the 

weight ratio of 7 : 3. The }ie~ting temperature 

can be determined in a range :fii.gher than melting 
::.·· ',: .· 

point of polyethylene fiber apCJ:.lower than melting 

point of p<)lypropylene fiber:,> 135 to 155 • C in the 

10 shown embodiment:. Similarly ·to other embodiment, 

effect in in~ertion of the iµk absorbing body into 

the ink tank and ink injection into the ink tank 

can be obtained. 

[FIFTH EMBOPIMENT] 

15 Fig. 9:is a perspective view showing the fifth· 

embodiment of the ink tank (ink cartridge) 

according to the present inven.tion. 

In the .. shown embodiment, the ink tank is an 

independent separation type tank of one ink.in one 

2 0 tank with r:espect to the prin,:~ing head (not shown 

in Fig. 9). 

As shown in Fig. 9, the ink cartr~dge 60 has 

an intern~l strticture constit'lited of two ink 

chambers c¢>mmunicated via a dp!nmunicating portion 

25 57 of a rib 54. Within a vad.hllll generating member 

receptacle.portion 53 as a fi¥~t: ink chamber, a 

fibrous absorbing body 4 as v~~utnn generating 

member is received. On wall p9rtion of the vacuum 

generating):nemb.er receptacle i;;>6rtion 53, the 

- 33 -



atmosphere communication ope11ing 7 for 

communicating the ink supply ppening 8 connected 

to the ink supply pipe of th,e<ink-jet printing 
. ·' . 

head (not shown) and the vac~\tfu. generating member 

5 receptacle portion 53 to the atxno~phere, is 

provided. 

On the other hand, on the bottom portion of 
;" .. 

the ink receptacle portion ~6, the opening portion 

55 for filling the ink into the ink cartridge 60. 

10· Within the opening portion SS,,· a sealing member 58 

is provided .. 

In the rib 54 within the ~I1k 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 

exchange with atmosphere introduced 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 tP,e wall portion of 

the rib 54 at the side of tl;le:vacuum generation 

member receptacle portion 53J By this, at first 
:c~:··, 

the ink of the vacuum gener~.~:j_pg member receptacle 

2 5 portion 53 is consumed. · Wh~ri\. the liquid level of 

the ink within the vacuum geJ:iez.:ation member 
.. ':-;.,;.. 

receptacle portion 53 substCl.#ti'ally reaches the 

groove a, the ink of the ink. re,.ceptacle portion 56 

is supplied to the vacuum gen~ration member 

- 34 -



receptacle portion 53 via th~, communicating 

portion 57 :PY air/liquid conversion to be 

consumed. 

Even in the shown embodi~¢nt, ~he effect of 

5 the.present invention is conf;irmed. It should be 
:-:·.: 

noted that, as resin materic;tl of the fiber, 

material having no problem in'l.nk contacting 
· .. ··· . 

ability, sue]:).. as polyester, ~.QJystilfone, 
.·.:._.:;·_.:·. 

polypropylene and so forth can be selected. 

10 However, as a material which is inexpensive, light 

weight and easily obtained, :pplypropylene is most 

preferred. To form the ink t~nk by housing the 

fibrous absorbing body of the .pre.sent invention 

within a transparent tank container of 

15 polypropylene material can provide not only 

·capability of visually confi:;wing of_ ink remaining 

amol,lnt but also the enhancement of resin recycling 

ability to reuse the material· ·for producing the 

ink tank with taking high efficiency of ink usage 

20 as one of the advantages of the fiber absorbing 

body, namely with taking small.amount of remaining 

ink. 

The ink tank of such cop.s.t:ruction can be 

loaded as exchangeable tank ;rt,the ink-jet 

25 printing apparatus as shown ,:fai. ·:Fig. 11, for 
~ 1 ;.. . .... 

exa.mPle. 

Fig. 11 is a perspecti vs).vfew showing a 

construction of an ink-jet ·p;itj'hing apparatus, to 

which.the ink tank (ink cartridge) according to 
.. · .. ·~- ·. ···. 
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the present; ,-,invention, is app::Licable. 

a printer, \:Jo2 denotes an oJ?~f~tiqn -panel portion 

provided af,: the front portib~- of an upper surface 
·:. :· . · .. ·: ·· .. : ... 

5 of a housirig·1 103 denotes a pap~r feeder cassette, 

104 denote~:.:~ paper (printin~-:,:medium) to be 

supplied £ib~ the paper feeq_ep'.,cassette 103 and 

105 denot.es_:.:~ paper discharg~;:paper tray. The 

reference ~tlfueral 106 deno.t~:~.:~ main body cover 
"": :·'"·.'·."·.-: 

10 having an ~2-;~haped section. The main body cover 

106 is adaJ~~-d to cover an opening portion 107 

fotmed at t~bnt right portio:P, · o_f the housing. On 

the othe,r -~~cfud, within the ~o'u~ing, a carriage 110 

supported By"a guide (not shQWn) or so forth is 
·.·: .. -.. 

15 arranged. ::The carriage ~s J;>r()yided in 
. =_;.:: 

reciprocally}inovable fashion in the width 
.. ~: ;: ... : ~. :"" .: 

direction o'f<-the paper passi:p~;r through a paper 

feeding p~s:~~ge, namely in th,e, longitudinal 

direction :o:f·'.·_:'the guide or so __ forth. 
·-~ . : 

20 In the_:-~hown embodiment,; :the carriage 110 is 

25 

. ~-
-- -

generally constructed with a,s'1:age 110a 
c·:···:·· ... · .::· ... 

horizo_ntal].~)J1eld by the gu-id~"/6r so forth, an 

opening por-~l-pn (not shown) _:<f~tJn$d on the stage 

a location j~~ the vicinity c:)~_?_.the guide for 

··=.:.: .. ;· 

at 

llOb for r~deiving ink cart-rldg~s 1Y, lM, le, lBK 
.. ;" .. - : ·. ·;;·, ·,~ . . . ~ . . 

and ls loade(i on the stage ~tocl.'.~t the front side 
. ,:.'' 

·. : .. ~ ...... 

of the open.;#g portion, and :a:, da.rtridge holder 
.:·-.;·;'·:: . 

llOa for pr,~'7$nting the cartr,i.(ig.e received within 
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5 

the garage llOb from loosing off. 

The stage 11oa·is slidably supported on the 
. . . . .·:·- .. '·:·:, .··. . . 

guide at the rear end portfq*1..f t..h~reof. The lower 

si.de of the front end portio~\pf .the stage llOa is 
. , .. , · .. · 

mounted on a not shown guid~\~late .. It should be 

noted, that the guide plate ~y:be a plate 

pi votable in cantilever fa$h;i..bh_ for lifting-up a 

guide for preventing the pap~~:=· f~4 through the 

paper feeding-passage from bei~g lifted. . . ... " ·- . .·. ·~ : . 

10 In the opening portion :of the stage llOa, ink-

jet heads (not shown) are mo:µ#ted in the condition 

directing ink ejection open:i:11g$ downwardly. The 

cartridge garage llOb is forined with through 
··.""·'·.:, :.-· 

opening in back and forth direction for receiving 
··~-"<·: •". . ... 

15 the five cartridges lY, lM, 1C, lBK and lS 

simultaneously. On the side, .J;)'ortion of the outer 

periphery, an. engaging reces,s· .:~-lOd to engage with 

an engaging claw llOe of the :d·a:rtridge holder 110c 

is formed. 

20 On the front end portion of the stage llOa, 

the cartridge holder llOa is:pivotably mounted via 
·. ··:,. 

a hinge 116. A dimension ft·cirii'.<the front end 
··.' ... :· ...... 

portion of the garage 110b ,fti('the hinge 116 is 

determined in consideration/bf/the dimension of 

25 the cartridges lY, lM, lC, ~~K-·:·.~nd lS protruding 

from the front end portion ~f 't~e garage llOb as 

housed within the garage. 'j:'h~hartridge holder 
. . .. 

llOc is generally rectangu1:J;,-p~ate shape. On the 

cartridge holder llOc, a pai;< qf the engaging 
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claws llOe :projecting in the --~t'i·r:ection 

perpendi.cµ.lar to the plate s:~~:~.ace.· at both side 

portion of ·upper· portion rem;Q#e from the lower 

portion piyot::ably secured by/,irteans of the hinge 

5 116 and ad(l:P1:ed to engage w:i;_~]i a pair of engaging 

recesses J;l:Qd of the garage -~:~pb when the holder 

: . .· . 
On the 9the,;r hand, on the holder llOc is cl.osed. 

ll~c, an eD;g_aging hole 120 fot engaging with 

handle portions of respective cartridges lY, lM, 

10 lC, lBK and· :lS is formed in the plate portion. 

The engaging-hole 120 has pqsltion, configuration 

and size cq;-responding to the: handle portions. 

In adqit;ion, it should be·noted that the ink­

jet apparat11s according to tJ:J.e present invention 

15 is applical:q.e, not only as i~~~e output terminal of 

an informatibn processing app~ratus, such as a 

wordproces~~>:r, computer or sq:, forth, integrally 

therewith <??:.separately therefrom, but also as a 

copying mac;:)ii.ine as combined 't.1;th a reader, a 

20 facsimile ~<;hine having tran$~itting and 

receiving fiinction. Also, the;ink-jet apparatus 

according tC>· the present inv~~-b.ion is further 

applicable:~s printing apparatl;l~ for performing 
..... ::·_,::_ .. , 

printing on :.-a cloth or a yar~·~ 

2 5 As set forth a'Pove, acc°-r.d,tng to the present 
·.=.-. ~ ....... 

invention, t::P.e ink absorbing·:bod,y optimal for ink­

jet can be produced through th~, innovative method 
·:. .. :· :;·: .· 

· .. ' .... 

wherein the . pily material, p~:tt:icularly the 

surfactant 66ntained in the qily material·is 
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positively,_~tilized with adjµ~tirig the amount of 

the surfactant in the oily rtla.tel{ia,l,· without 
·; ··~· . · .. ·;··:."·'. 

degrading p:(:bduction ability :;·$n: :fib~r spinning 

process, an.ci·"'ith remarkably<'.'ef~i¢iency in the ink . . . . -~··. . ·. 

5 tank prodµ<:;:~1oi;l process ·and ,·~·~£!· ink injecting 
.. ::-process. 
.. . 

Particularly, in the ink.T~;ciri~ production 

process, w~th lubricating p;8:Pe.rty of the 

surfactant.:d~positing on the.·,f~ttrface, the ink 
· . .-·.··: 

10 abso~bing l:fody can be smoothly in~:erted into the 
·· ... : .·~ /. 

housing (i~lf;.tank). Furthermore, owing to 

antis tat pji~b~~r~y and lubric~~:;ing: :ability of the 

surfactant,·: i't becomes possi~fe . to provide the ink 

tank withoU.t~il~Y unexpected le>cal co~centration of 

15 density of ~~:h~:r: fiber. as compr~s_sed. 

On the other hand, in the ink injection 

_process, eve~ the synthetic fibe:r, such as 

polypropyleri.~·; .:Q.aving hydrophqbJc property may have 

hydrophil.i<:;: .·property by the sµ:rfactant depositing 

20 on the surfc;i.ce. Therefore, i~ can be efficiently 

and certaip,1y. rqa.intained in j::.:tJ.E! ·ink absorbing body 

by simple irtjection means incl~ding injection 
·.: ~- :· : _.: ::· . . . . 

means underat;.ni.ospheric pressui:'.e . 
. ; ::· ·: · .. : .. :·. : .. ·' 

Furthe~6:re, in a printf~g:method to suppress 

25 bleeding at boundary region b.ebween the different 

color regions adjacent to eadh.·bther, or to obtain 

particularly_ superior water ~~~lst~nce by reacting . . . . . . . ~~:, · ...... · : . : : : 

cation substCip,ce and anion stib$tance on the 

printing pa:p~r,:. jis the p:i;:intingi/medium, it is 
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possible to obtain an absorl:>"i:Q.g . body having 

superior in~ absorbing abili~y both for the ink 

containing anionic substanc~.· :and for the ink 

containing -cationic substan9.~.:;}.)y. ~xnploying a body 

5 including a normal fibrous. l;:>~dy and nonionic 

surfactant deposited on the f1c)~a+ fibrous body as 

a superior il:lk storage stab:i'l°j_~y the-refo·r without 

employing exclusive fibrous bbdies therefor. 
,:::=:::,·,.· 

Therefore, th,e same fibrous b.()dy or the same fiber 

10 can be used in common for bo'~1:1, for the ink 

·containing a,nionic substanc.e. :and for the ink 

containing c~tionic substance. 

The present invention has·been described in 
._,.···.· 

detail with r:espect to prefe:tred embodiments, and 

15 it will not };)e that changes C(!ld modifications may 

·be made wit~out departing from the invention in 

its broader a·$pect, and it i~: the invention, 

therefore, in the appended claims to cover all 

such changes ·and modification~ as fall within the 

2 0 true spirit . of the invention •. 
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----------

WHAT IS CLAIMED IS: 

'=.>.:: .. ; . 

1. An ink absorbing body stpring an ink injected 

into an ink tank for an ink ... :f¢t ··,with capillary 

5 force between fibers, 

10 

wherein on a surface of .-sCii<:i fiber before 

filling the ink, a surfacta.Il.1;: i~ d.eP.osited within 

a range of 0.002 to 0.2wt~ r~tq.tive _to a weight of 

the ink. 

2 . An ink absorbing body as clq.imed in claim 1, 

wherein all of the surfactant deposited on said 

fiber is reJnc:>bable from the surface of said fiber. 

15 3 . An ink apsorbing body as claimed in claim 1, 

wherein a p(irt of the surfactant 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 

25 

· force between fiber, 

wherein.on a surface of •s(iid fiber before 

filling the ;ink, a surfactant<i.s deposited within 

the fiber. 

5. An ink absorbing body. sbq~i~g an ink injected 

into an ink tank for an in;k-~~~l with capillary 

force ~etween fiber, 
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wherein a nonionic surfactant is deposited on 

the surface of said fiber. 

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

5 wherein a c~oud point of said surfactant in the 

ink is higher than or equal to 65°C. 

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

wherein said ink absorbing body is processed by 

10 heat forming at least the surface thereof. · 

15 

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

. wherein satd fiber contains polyolef in type resin 

as primacy component. 

9 . · An ink· absorbing body as claimed in claim 6 , . 

wherein said polyolef in type resin is 

polypropylene. 

20 10. An ink tank, comprising: 

an ink absorbing body storing an injected ink 

with capil~ary force between fiber; and 

a casing housing said ink absorbing body and 

having an atmosphere communicating portion, 

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

said .. casing: :pas an ink supply opening, and wherein 

said absorbing body is housed within a region at 

the side of said ink supply opening among a region 

5 surrounded by said casing. 

12. An ink tµnk as claimed in claim 10, wherein 

said casing:t'orms an absorbing body receptacle 

chamber haV'ing inner periphery equivalent to the 

10 outer per~p~ery of said absorbing body. 

13. An ink tank, comprising: 

an ink apsorbing :Oody storing an injected ink 

with capil,lacy force between fiber; 

15 a casi~g: housing said ink absorbing body and 

having an atmosphere communicating portion; and 

a nonionic surfactant being deposited on the 

su,x-face of said fiber. 

2 0 14. An ink t:cµik as claimed in claim 13 , wherein 

said casing>is constructed by integrally forming 

at least one( ink chamber storing an ejection 

liquid cont:a;ining a cationic substance and at 

least one i:q.k·chamber storing an ejection liquid 

25 containing anionic substance, at least one of said 

ejection liqt.1.ids is a colored printing ink. 

15. An ink tank as claimed i~ claim 13, wherein 

said casingJis. constructed by arranging a 
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plurality of ink containers including at least one 

i~k container ~taring an ejection liquid 

containing cationic substance and at least one ink 

container storing an ejection liquid containing 

5 anionic substance, and a part-of or all of said 

ej;ection liquids are colored printing liquid. 

10 

16. An ink-jet cartridge, comprising: 

an ink tank, including: 

an ink absorbing body storing an injected 

ink with capillary force between fiber; and 

a casing housing said ink absorbing body 

and having an atmosphere communicating portion, 

wherein on a surface, of said fiber before filling 

15 the ink, a surfactant is deposited 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 t.ank, including 

an ink absorbing body storing an injected 

25 ink with capillary force between fiber; 

a casing housing said ink absorbing body 

and having an atmosphere colllmunicating portion; 

and 

a nonionic surfactant being deposited on 
- 44 -



5 

--·- ------------

t 1111111111111:11111.11111111111" -
1i '. C L M -- S * 

the surface of said fiber; and 

an ink-jet printing head, -for performing 

printing by ejecting an ejection ink stored in 

said tank -on a printing medium . 
. ··;·" 

18. An ink-j·et cartridge as· _claimed in claim 16 or 

17, wherein said ink tank is .detachable relative 

to said ink-jet printing heac:f. 

10 19. An ink-j,et printing apparatus, comprising: 

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 atmospher¢ conununicating· 

portion, 

wherein on a surface of said fiber before filling 

20 the ink, a_ surfactant is depqsited within a range 

of 0.002 to 0.2wt% relative.to a weight of the 

25 

ink, and 

an ink-jet printing.J;'lead for performing 

printing by ejecting an ej:e;dp-f on ink stored in 

said tank on a printing med:itttn; and 

a carriage detachably mbii:nt.ing said ink-jet 

cartridge. 

20. An ink-jet printing appa7atus, comprising: 
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an ink-jet cartridge, inpluding: 

an ink tank, having:· 

:-·--·----------------------

an ink absorbing body storing an 

injected ink ~ith capillary :force between fiber; 

a casing housi~g said ink absorbing 

body a:nd having an atmosphere.communicating 

portion; and 

a nonionic sur~~qtant being deposited 

on the surface of said fiber; and 

an ink-jet printing.~¢ad for performing 

printing by ejecting an ej ect·ion ink stored in 

said tank on a printing medimp. 

21. An ink-jet printing apparatus as claimed in 

15 claim 19 or 2 0, wherein said ink tank is 

detac~able relative to said ink-jet printing head. 

22. A production process of an ink tank including 

an ink absorbing body storing an injected ink with 

20 capillary force between fiber and a casing housing 

said ink absorbing body aild ·:lla.v:Lng an atmosphere 

25 

. . ... : : '~ 

communicating portion, cd#t:Pr:i~~l?lg the steps of: 
... ··<, r·\ . .-. 

preparing an ink abs.orbj_rt~:· body, in which, on 

a surface of said fiber l:;>,~fol,e.· filling the ink, a 

preparing said ca~~:tj.~; '.: : 'i . 

inserting said ink :absorbing body into said 
. --~ . . 

casing; and 
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injecting an ink into said.ink absorbing body. 

23. An ink tank production process as cl~imed in 

claim 22, wherein said step of depositing the 

5 .surfactant is performed in a step of preparing 

long fibers or short. fibers. 

24. An ink tank production process as claimed in 

claim 22, wherein in said step of depositing said 

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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