; KLMNe3e4j 6(67T}- 5 JUN 2003 , FIELD OF THE | NVENTI ON AND RELATE &Aﬁ& ﬁﬁi
present invention relates to an ink 5 container for storing ink,

jet cartridge conprising such an ink container. In sone cases, an |nk
container for supplying ink to the recording head of an ink jet recording

appar at us |ﬁm t fromthe recordi ng head e level of
the ink wit , Mﬂﬂﬂmmm ontainer is differentiat edmﬂ‘ﬂ@ﬂm@l mﬂwm el of the
recording head HgsidF der to use head pre%sure diffe i de the
recordi ng head with a stable supply of ink. In these c¥8¥%¥' there is a
possibility that if the balance in 15 head pressure is disturbed, ink m ght
| eak fromthe recordi h 0 h Le m ght be supplied
with an insufficient gﬁguﬁﬁﬁgpg E\%hi SE bggzgﬁﬁan the deterioration
of recording performance. 20 In other cases an i nk container is nounted on
a carriage along with a recording head, and an ink retaining nenber, which
retains ink pyEggngpa@h@gIﬁvgﬁaggke@ﬁbngngqggnFP@f ink retaining force, is
pl aced within € 1 Nk cont al ner. re specifircally, a porous 25 ink
absor bi ng nenber, as anel Pekehdi AREnTEBREFe1hseB! 2pednWihii n the ink
container to cause the ink absorbing nenber to absorb and retain ink so

t hat S 3UNcn@3aindrn€gat sxerpngsinke aadgaeneiakedeitn chle riiagecont ai ner by
the capillarity in the ink absorbing nenber. Thus, unless the properties of
t he i nk absocbmpgisémgesugh annéyit ceptpisssure generati on source are

optim zed for negative pressure generation, ink mght Ieak fromthe

recordi ng head and/orlﬂeéémélﬁ@sﬁépfépnaﬁbecﬁpghﬂnéétépwoﬁap@lduegto t he

insufficient supply of ink to the recording head. In the cases of the above
descri bed |an¥Ot&eFP@eF§C§FF&@9uP€§d Pﬁeapnﬂéknéﬁth@§9Eﬂén6f an ink

contai ner tends to,be affecgted hang in the environnental factors,
f or exanple SRRET A téﬁpgﬁQF&Pe ﬁngﬁﬁgr BepF§§QﬁpéngvPSP5t?8n and t he

li ke. &lS%h%%nq%etQGQ%laffe%%%dl Yt th%gnanngsrég%écﬁg§ i_gh the recordlng

head |s érlven because the manner in Wi rec §PETdrtSven

affects the aq@f@treafuar&'édssf%w the! 3ebBS 62CPRE BARGRAIng Helieip Lhere 1

a possibility that as the internal pressure o I'nk contai ner Hanges

the ink retaighides Forhee B4ch 2QcasulrBe daFeeeaBRL eBed bWk qabspkbi ng menber
mght fail to properly retain the ink within the ink container. One of the

proposal s f orecyrddnign elalde walttv @ deabliebsdpplyuottuiesk.i s 1¢i Teleesed in U. S.
Pat ent No. 5,500,663, according to which ink supplying 25 performance is
i mproved by eo@sdi rpeae ilisk ac @ossiihdl iyt thatsiidgitbeobailamcal iiny of
sub-structures for regulating the internal pressure of the main structure
15 head pressure is disturbed, ink might leak from the
recording head, and/or the recording head might be
supplied with an insufficient amount of ink, which
might result in the deterioration of recording
performance.
20 In other cases, an ink container is mounted
on a carriage along with a recording head, and an ink
retaining member, which retains ink by generating a
predetermined amount of ink retaining force, is placed
within the ink container. More specifically, a porous
25 ink absorbing member, as an ink retaining member, is

placed within the ink container to cause the ink

absorbing member to absorb and retain ink so that



S JUN TO03 -3 of the ink container. SUMVARY OF THE | NVENTI ON The addg UU@Z
of a pressure regulating neans 5 nmade it possible to stably supply ink %E
al so to suppress the fluctuation of the internal pressure of an ink

contai ner for which changes in the environment of the ink container are
responsi bl e. However, the addition of a pressure 10 regul ati ng neans al one
was not sufficient to conpletely solve the problens, since an ink contai ner
such as the above described one was strfictured so as to be renovably
connected to an ink jet recording head such as the above described one. In
ot her words, 15 there was nmuch to be inproved regarding the juncture

bet ween the | a c ad_i e L] and
reliability. ngéag?g%nBQEESEg r&%t %gbggtpﬁeg?uﬁgéléﬁﬁ E?éﬁﬁékegﬁeen many

proposal s, aggar éaaglagr\e’feycfint *aﬁe29nkn5bgekbyaal REmBALLT OnnQE, an ink

container is provided with a valuing structure. However, those’proposals

| eave much ten@esgnﬂhevgéopéaehessofthﬁep&QMIsbgarging M@hBLRgast RUCt UT €
i ncreases conponent count, which results in such problens as structural

conpl i cati onndgadideCpsbssicecasterbtiohhebureedaret bpEemRzEAOSakS are
problematic in that they fail to provide an inexpensive ink container.

S JUN 2003 - Aedatovdi pgegsutree genemaitpah, obpn&ctightt heapr €semt thavention is
to provide an ink container capable of always properly retaining ink within
the main strwetordiof hked mkddont aecerdingopdeformastebmigbtsupply ink
even if changes occur to the environnment of the ink container, by providing
the ink delidetPr§opatei GRS Eonibet iRGUSSACIGRT SUPPAY Phk idbnt&i ner with a
val uing structure which is SI%P|€ and reliable, and also to provide an ink
j et cartrldgéh@oﬁBFP§ﬂﬁ&95€@ﬁ T0 an ink contalner According to an aspect

of the present inventi t here is pr i.nk cont ine for supplying
ink out of a main bodgntﬁgfe5é rgﬁ % %ﬁwe3385F§ gsgt éaid cont ai ner

compri si 99 Renlbely KELHANLIRLS b (LPhgie elisige! B Bk s the min

body of contain pressure adj usting nmean £or "ad justing a pressure in

the main bOdﬁon%%q_n%rVQ:leYﬁmge @ﬁ:@@:%%‘& 'b@/ the IC%'SH%%DHYI Rekt; said

val ve including a substantially non-elastic plug nenber far 20 pl uggi ng
sai d i nk suppnyiRehnedtd 1T RItRAY,C fRNeanflle , Ugibientai d substantial ly

non-el astic nenber toward said ink supply port. According to another aspect
of the presenfemperatiure), athwersphexigr eretethre) vibraarkion ,dgad the
like. It also tends to be affected by the manner in
15 which the recording head is driven, because the manner
in which recording head is driven affects the amount
of ink supplied to the recording head. Further, there
is a possibility that as the internal pressure of an
ink container changes, the ink retaining member such
20  as the aforementioned ink absorbing member might fail
to properly retain the ink within the ink container.
One of the proposals for improving the above
described structures is disclosed in U.S. Patent No.
5,500,663, according to which ink supplying
25 performance is improved by providing an ink container

with a single or plurality of sub-structures for

regulating the internal pressure of the main structure



25 conprising an ink container as defined above; an ink jet recordin
capabl e of ejecting the ink supplied through said ink supply port of

i nk " S JUN 2003 -5 container. These and ot her objects, features,
advant ages of the present invention will beconme nore apparent upon
consideration of the following 5 description of the preferred enbodi nents

of the present invention, taken in conb;pction wi th the acconpanyi ng
BRI EF DESCRI PTI ON OF THE DRA

dr awi ngs.

9 JIf 2t

and

NGS 10 Figure 1 is a sectional

of the ink container in the first enbodi nent of the present invention.
Figure 2 is an expl oded perspective view of the val uing nmechanismin Figure

1. 15 Figuregs3{fd. irkbtonfh¥ndtc) are sectional

mechanismin Figure 1, for describing the operation of the val uing
mechani sm Figures 4(A), 4(H), and 4(C) are drawi ngs for describing the
structure and operation of the valve in 20 Figure 1. Figure 5is a

secti onal

10

15

20

25

Vi SUMMARY hoFEeSHENT NEFENT ION

The addition of a pressure regulating means
made it possible to stably supply ink, and also to
suppress the fluctuation of the internal pressure of
an ink container for which changes in the environment
of the ink container are responsible.

However, the addition of a pressure
regulating means alone was not sufficient to
completely solve the problems, since an ink container
such as the above described one was structured so as
to be removably connected to an ink jet recording head
such as the above described one. 1In other words,
there was much to be improved regarding the juncture
between the ink container and recording head in terms
of stability and reliability.

Regarding the structure of the junction,
there have been many proposals, according to which the
ink delivering portion of an ink container is provided
with a valving structure. However, those proposals
leave much to be improved. That is, the provision of
a valving structure increases component count, which
results in such problems as structural complication
and cost increase. In other words, those proposals
are problematic in that they fail to provide an

inexpensive ink container.

vi ews of the val uing

Vi ew



portions of another val uing nmechanismdifferent in structure fron1Lqu 7l
val uing nechanismin Figure 1. Figures 6(a) and 6(b) are sectional vié@k @&
25 anot her val uing mechanismdifferent in structure fromthe preceding
val ui ng nechani sns, for describing the operation thereof. 5 ~uu zoo3 -6
Figures 7(a) and 7(b) are sectional views of another val uing nechani sm
different in structure fromthe precedi ng val ui ng nechani sns, for

descri bing the operation thereof. 5 Figdre $ is a sectional view of another
val uing nechanismdifferent in structure fromthe precedi ng val ui ng

mechani sms. Figure 9 is a sectional view of another val uing nmechani sm
different in structure fromthe 10 precedi ng val uing nmechani snms. Figure 10
is a sectional view offcsedidi&alyal (ihfy REOGHRRInmOdiieCEr &t the structure
fromthe preced%#glvaluin mechani snms. Figure 11 is a sectional view of

anot her 15 v&4H qn&ﬂﬁﬁﬁiﬁﬂ%ﬂW%éVbﬁFQW? Al ke SPPGRAIIGE

capable of always properly retaining ink within the

main structure of the ink container in order to stably
5 supply ink even if changes occur to the environment of

the ink container, by providing the ink delivering

portion (connecting portion) of the ink container with

a valving structure which is simple and reliable, and

also to provide an ink jet cartridge comprising such
10 an ink container.

According to an aspect of the present
invention, there is provided an ink container for
supplying ink out of a main body thereof through an
ink supply port, said container comprising an ink

15 retaining material for retaining the ink in the main
body of the container; pressure adjusting means for
adjusting a pressure in the main body; and a valve
member disposed in the ink supply port; said valve
including a substantially non-elastic plug member for

20 plugging said ink supply port and an elastic member
for urging said substantially non-elastic member
toward said ink supply port.

According to another aspect of the present
invention, there is provided an ink cartridge

25 comprising an ink container as defined above; an ink
jet recording head capable of ejecting the ink

supplied through said ink supply port of said ink



precedi ng val ui ng nechani sns. Figure 12 is a sectional view of the ink
container in the second enbodi nent of the present invention. 20 Fi g&rgNY803
is a sectional view of the ink container in the third enbodi nent of the
present invention. Figures 14(a), 14(b), and 14(c) are sectional views of
anot her ink container in accordance with the 25 present invention, nore
specifically, an ink container with two ink chanbers, for describing

anot her application of the present invehtion different from ' S JUN 2003
the preceding ones. Figures 15(a), 15(b), and 15(c) are sectional views of
anot her ink container in accordance with the present invention, nore
specifically, an ink container 5 with two ink chanbers, for describing
anot her appl feRERBRe6F the present invention different fromthe preceding
ones. Figures 16(a), 16&&%, and 16gc) are sectional views of another ink
contai ner in accordant® tﬂnahgth r’objects, features, and

advantages of the present invention will become more
apparent upon consideration of the following

5 description of the preferred embodiments of the
present invention, taken in conjunction with the

accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

10 Figure 1 is a sectional view of the ink
container in the first embodiment of the present
invention.

Figure 2 is an exploded perspective view of
the valving mechanism in Figure 1.

15 Figures 3(a), 3(b), and 3(c) are sectional
views of the valving mechanism in Figure 1, for
describing the operation of the valving mechanism.

Figures 4(A), 4(B), and 4(C) are drawings for
describing the structure and operation of the valve in

20 Figure 1.

Figure 5 is a sectional view of the essential
portions of another valving mechanism different in
structure from the valving mechanism in Figure 1.

Figures 6(a) and 6(b) are sectional views of

25 another valving mechanism different in structure from
the preceding valving mechanisms, for describing the

operation thereof.



10 present invention, nore specifically, an ink container with two ink
chanbers separable fromeach other, for describing another appli cat i dnJjf2003
the present invention different fromthe preceding ones. Figures 17(a) and
17(b) are sectional views 15 of another ink container in accordance wth
the present invention) nore specifically, an ink container with two ink
chanbers separable fromeach other, for describing another application of
the present invention different fromthé-preceding ones. 20 Figure 18 is a
drawi ng for describing an ink container which being nmounted. Figure 19 is a
drawi ng for depicting another val uing mechanismdifferent in structure from
t he precedi ng val ui ng_nechani . 25 Figure 20 is a drawing for depicting
anot her val ui ng nechaﬁﬁgﬁFﬁﬁf?g%énPnFangﬁuEFﬁréeFFbﬁPPHeV P¥8e8fng val ui ng
mechani sns. ' JIiN,2Q003 8 .Fiqure 21.is a _perspectiye view of an
exanpl e of aﬁnpﬁgﬁreya}§38ﬁdﬁﬁ§hﬁﬁggpapdifFSERﬁi&H g%§“§¥8§8n PRvention is
appl i cabl e. | PEl - E VB Jer.ein er, the
preferred en%ggfﬁggfggéggf&§1§E§§E§Ec5§5§% FOngg#Pﬁgggréeég i%& W th

reference too%%%a&&%%ﬂ%%%f@&?@ ngs. (Embodinment 1) 10 Referring to Figure
1, areferential code 1 designates the main structure of an ink container,

whi ch contains a poroysdgute B9 i RecrrEban 2idw 8% bRkthetai ning nenber
which retains ink by generating a certain amount of ink retaining force.
The ink valving mechanism different in structure from the

preceding valving mechanisms.

Figure 9 is a sectional view of another
valving mechanism different in structure from the

10 preceding valving mechanisms.

Figure 10 is a sectional view of another
valving mechanism different in structure from the
preceding valving mechanisms.

Figure 11 is a sectional view of another

15 valving mechanism different in structure from the
preceding valving mechanisms.

Figure 12 is a sectional view of the ink
container in the second embodiment of the present
invention.

20 Figure 13 is a sectional view of the ink
container in the third embodiment of the present
invention.

Figures 14(a), 14(b), and 14(c) are sectional
views of another ink container in accordance with the

25 present invention, more specifically, an ink container

with two ink chambers, for describing another

application of the present invention different from



15 container main structure 1 is provided with an ink delivery hole 1@@ 0
t hrough which an ink delivery tube 3 is put fromthe direction indicated g@
an arrow mark in Figure 1, and a hole 1H as an air vent. The hole 1B is
fitted wwth a val uing nmechanism 10 as a pressure 20 regul ati ng neans, and
the ink delivery hole |Ais fitted wth a val uing nechani sm 8 which
prevents ink fromleaking fromthe ink delivery hole 1A when the ink
container nain structure 1 is not in codnection with a recording head. The
val ui ng nmechani sm 10 has a 25 first thin fil mdesignated by a referenti al
code 11, and the first thin film11l has a hole 11A which is located in the
center of the thin film11. Designated " S JUN 2003 g by a referential
code 12 is atB&cBRACEALAIT PPRE -which is smaller in diameter than the hole
1H, but is larger in di r t l e _11A. -Referring to.Figure 2, the
areas hatched with 5 gésgggglﬁﬁzgqarggéggfegnéi99(5958535%383389g¥3 such as
silicon of | ,Beher pENAnbOnELOtnk 3bAkaihhe 3RAheLoLdanAAl 6 AN chRese areas
nonpermanent |y seal's between the outwardly facing surface of the ink

contai ner mapRegbhi¥Chuk@ntidnd mdeel BpRALArY chatiNgatlibace ol alilerl0 first
thin film21l, in the fringe area of the hole 1B of the ink container main
structures apdtal ¢Ro Rakwesamble si, NWarddystaebhiags Wnbakerof the first thin
filmand outwardly facing surface of the second thin film12, in the fringe
area of the hpbeitidAioh blfethier prekleint ibvinitiohl di fAerkor tthemseal er 13,
nonvol atile |iquid substances having viscosity within a range of 1000 5000
cst, for examwpeeprecediog ones.can be used. The sealer 13 is desired to be
as small as possible in the 20 changes in physical properties, such as
viscosity, resulting FAGHIESMEé(@ur 6ot 3G d8.(cPharenisestdenidilng nenber
container main structure configure %gﬁrates negative pressure as it

absorbs and V&€¥SnO3s5 anQEheL: d0Le C 8€Lap™ wanee wd thy Ehgnsor bi ng

menber 2.,,.Therefore, .when  i.nk is supplied to jet recording head through an
ink del | \1/%ryptr&1§8“% ARy eRtighy METsEpee 1l vy g H&é‘d%%@“@&ﬁer ate ink

drawing 1 or o6 9healel \LHALALFRLAA AL O hDaty LISl ¥8.0 e

capillary forc¢ romthe in sor bi nenber wW'se, 't he recordi ng

head cannot Q%%eri'%‘ingﬂ&%th%ﬂ Rop1S dAa RN 8] tHeOPrleting from the
recordi ng head.
invention different from the preceding ones.
Figures 17(a) and 17(b) are sectional views
15 of another ink container in accordance with the
present invention, more specifically, an ink container
with two ink chambers separable from each other, for
describing another application of the present
invention different from the preceding ones.
20 Figure 18 is a drawing for describing an ink
container which being mounted.

Figure 19 is a drawing for depicting another
valving mechanism different in structure from the
preceding valving mechanisms.

25 Figure 20 is a drawing for depicting another

valving mechanism different in structure from the

preceding valving mechanisms.



As the anount of the ink within the ink container main structure 1 reduces
the internal pressure of the ink container main structure 1 faIIs.'ﬁsﬂWh@Uj
internal pressure of the ink container main 10 structure 1 falls below a
predeterm ned | evel, the second thin film 12 tenporarily defornms, creating
a gap between the first and second thin filns 11 and 12, through the sealer
13, as shown in Figure 3(c). As a resul%, the anbient air is introduced
into the ink 15 container main structure 1. Therefore, the internal
pressure of the ink container main structure 1 does not fall below the
predeterm ned level, allowing the ink within the ink container main
structure 1 to be snogQthly delivered. Further. if.the j r ssure 20
of the ink container ?‘ﬁ}'{%tﬂjc{%rae ﬁeﬁajé?(gtlb% o\g&%baeo%rgerge%wéd | evel

due to the anbient.c “QL%i?§c8£d£Q§ éﬁﬁ%fgpﬁﬁL?ﬁgmﬁﬁﬁ“t el&gg??ﬁ@e val ui ng

mechani sm 10°F ufi®t 1 Biis 1 € sane- na er hand, f he

i nternal pres the i 3 iner main 25 structure 1 rises above a
predeternineaﬁﬁéggfgﬁuggt%thgegég?ént condition of the ink container main
structure 1, or the like the first thin film1l " S JLiN 2003 -11
tenporarily deforns, creating a gap between the first thin film11l and ink
cont ai ners mappseki #¢toNeok, THRr PREAERREDSEMBEDIMBNT&S shown in Figure 3(b).
As a result, the internal pressure of the ink container 5 main structure 1
is released to the at Hezpheadétefhetbéopeefeheedneémbodimgntssafetbe t he ink
container main structure 1 does not increase beyond the predeterm ned

| evel , preveptresgnthdnwenesonveilhcbeadescnibhd whthr nafegpassute of the

i nk container main 10 structure 1. After the opening, the val uing nmechani sm
10 quickly sllies appended dirawiagsl-asticity of the thin filnms 11 and 12, and
the surface tension of the sealer 13. The pressure |evel (valve opening

t hreshol d pré§§@F@%m§thHﬂch t he val ui ng nmechani sm 10 opens can 15 be set
to be optinmum accordi o t.he el asticity,of _t i A nd 12, the
vi scosi t y%and surface ﬁiﬁ%ﬁgbﬁot égggéléf TBPSF%gggfgého Otl"eqcontact

ar ea bet ween 1he 41 d 1B oA AU kel ot 4R gl BntRaRL area bet ween

the thin fil container nain structure 1, and the |ike

factors. Refgilidig dodhtdiHY &5 gHrdus i4kChbsdi®igs aRibalr cororent s of the
val uing nechanism8 fitted in the ink delivery hole 1A are a valve 8a and a
plurality of gljastdtGaiHiaspimgnerThericSdetHigisydnke b25 gémehast ingval ve head
8b which bl ocks ink delivery hole 1A, and a val ve stem 8c which extends
outward. The @&d@sdirc guicsst nof ek eret d8ich inge f aree .valT\ne §akpr essed 'S
JUN 2003 -12

15 container main structure 1 is provided with an ink

delivery hole 1A through which an ink delivery tube 3
is put from the direction indicated by an arrow mark
in Figure 1, and a hole 1B as an air vent. The hole
1B is fitted with a valving mechanism 10 as a pressure
20 regulating means, and the ink delivery hole 1A is
fitted with a valving mechanism 8 which prevents ink
from leaking from the ink delivery hole 1A when the
ink container main structure 1 is not in connection
with a recording head. The valving mechanism 10 has a
25 first thin film designated by a referential code 11,
and the first thin film 11 has a hole 11A, which is

located in the center of the thin film 11. Designated



toward the ink delivery hole 1A. The valve 8a is provided with a plurality
of grooves 8e which function as ink delivery paths after the valve 85]Uﬁ2mg
noved to its open position by the insertion of the ink delivery 5 tube 3.
The valve 8a is enabled to nove inward of the ink container main structure
1 as it is pushed by the ink delivery tube 3. In order to assure the
novenent of the valve 8a, and also for the sake of recyclability of the

val ve 8a, the valve 8a is desired 10 tobe formed of the same material as
that of the ink container, which is relatively hard. Referring to Figure
4(A), the ink delivery hole IA is fitted wth a valve seat 9, and the valve
8ais fitted in the_center f he val ve seat 15 1n this enbodi nent,
f our elastldbﬁr%sg?%%r C%%ea} bt o¥i TRCR t%+%s§?%@ tHRiGR| ve 8a.
They are pl aced |n ontact with the ort e valve head 8b in a
manner to ketp tH&! gﬁfvbn8%1?%ﬁﬁ?ﬁ F% i %?f%ei@ PE 1A 19R9SE seat

90), so that th i nk, 20 Y |s kept bIocked Figure 4(B) is a
sect i onal vi%ﬁ/§$ T%Eevafﬁ?%ggﬁécﬂg%gs%I , at a plane A-Ain Figure 4(A).

I the State shown | nERgutend(B), rilerbnk dehlvEEyaboLee LAKS,eRl od w ih

t he valve 8a which is under t pressure ronIt astic pressing

menbers 8. §BtLedPEehbsCateYcobb8AVALYR (E8E08E Q&aiae Y§|¥§c§aab5 kept in
contact with the valve seat 9 by the elastic 03 -13 pressing

nmenbers 8d. tp1tBbe eLidte, RéfekbﬁnﬁoﬁbaEigbﬁéWQGB)IhEhéaEéQIEEaﬂBBb and
valve seat 9 is inperfect, ink may |eak. Therefore, it is desirable to form
a circul ar rtbatadasanwnheaeoandasheonpatrmanénhbyeseblshbetakben that 9 to
assure that the valve head 8b and val ve seat 9 nake | eak-free contact with
each ot her. bntwadéiyt dacipgosurfheerefi thel ink obnthénkrakainee cont act
between the rib of the valve seat 9, and the valve head 8b formed of a

rel atively hé#GUEDuﬁﬁtérﬁaﬂ kBegéBrargdy &Hpeing FPrﬁ§C§e§¢r§Hethat t he
portion o t he val ve head_8b, which faces the rib, is forned_of elastic

mat eri al 1 cﬁlé§tEVﬁ1nuFé?ﬂaﬂé r aBb&he EFiPEBnareanBEr thgnlotRelBi ke. In
h I hed h I

por U1 on of 1RE SBBveNHeSaNER "RRATEREY BFORECFE BBS ALPCacBPABRERI |y

deform assukyRghiakah§eeLpl abf §a%fgegw@@nthaefx@uetnﬁgd 3hnanflgval ve

seat 9 remains re y sea onent, a portion 0O ch'i's to be 20

formed of hapdtiRtaiyalkacing bhefaeat o2f thi 6Bcbaat @nke Fenmed20f el astic
material, can be easily manufactured with the use of one of the wdely

known teChnOhﬂgtﬁé)fEth@XaﬁﬂbeoftWQeCﬂbQé mhdbfgthel girgtdtRinshows the
state of the valuing 25 nmechanismof the ink container 1 after the val ve 8a
has beenlmovédlmnwar.d of the ink container by the ink delivery tube 3 which
has been pushed into the ink
As for the sealer 13, nonvolatile liquid
substances having viscosity within a range of 1000 -
5000 cst, for example, silicon oil, can be used. The
sealer 13 is desired to be as small as possible in the
20 changes in physical properties, such as viscosity,
resulting from temperature fluctuation.
The ink absorbing member 2 in the ink
container main structure configured as described above
generates negative pressure as it absorbs and retains
25 ink because of the capillarity in the ink absorbing

member 2. Therefore, when ink is supplied to an ink

jet recording head through an ink delivery tube 3, the



- 5 JUN Z003 -14 delivery hole | Aby the fitting of the ink container i m 0
the recordi ng head, against the pressure generated by the elastic pre U g’J
menbers 8d, and the state of the val uing mechani sm before the inward
novenent of 5 the valve 8a. As the ink delivery tube 3 is inserted, it
conmes into contact wwth the stem 8c of the valve 8a, and pushes the val ve
stem 8c inward of the ink container 1. Aﬁ a result, the valve head 8b is
noved away fromthe val ve seat 9, creafit g a gap 8f. Thus, 10 the ink
within the ink container flows outward through the aforenmenti oned grooves
8e and this gap 8f, into the ink delivery tube 3 which delivers the ink to
the recordin hea § ter %I ghge%%re o he I nk onta i ner mai

hoP A

structure 1, er rﬁglﬁpo Qé&ebngﬁ e&alvg 8a,
s kept Wth'tm par g:%%tt%r Aaduhinge lasrfcae QRsphggvgr ¢ @aeng of the

val ui ng mechani sm° 1 described before. Therefores Ré in absor bi ng

Tember 12 genelalias Ay dotide! ebn?Rrgl q%;easge&lp&ngf nBRGAL Y pressure

within the pressure range in which the internal pressure o ‘the ink

cont ai ner nmaigiHdrWiGEd @bk iredeeRlingCrRaR0EaRhbY, a8l HHiKTOr englsabl y
supplied to the recordlng head. The above descri bed manner in which ink is
stably suppl iigfk 3% tprdvien tiedc drdmng dagddgagsomeshehaecotlding meadent ed from
| eaking fromthe recording head, and al so stabilizes recording performance,
making it possible -As~- thdNag@dt- F tther dolr didhinmape dmkh hi gher
quality. As for the factors which affect the internal pressure of the ink
cont ai ner nmigerstginsgumain stirucdumee lemeduorsentie fiadeomal f or exanpl e,
tenperature, 5 atnospheric pressure, vibrations, and the |ike, and an
operational fRR&IFUre I the HﬂhaQQﬂiﬂﬂPeEym@hpcﬁtﬁﬁﬂtu§esdpﬁﬁﬂé@ to the

recording head, which is c nner in which the recording head
is driven. TH¥ Vit emlr{&erfé’r?ﬁ §n§ r 10koSEB A NEINMRTe the 10
ef fects f t hese f.actor.s th t the | rnal _pr.essure _of i nk cont ai ner
mai n str(t}ctur gtrlu(ftuﬁ(e ]’[ tsaq W % he pr %tdgr% rﬁl ?’a%&eetl c?vi de the

recording heachdgdd) ¢hiit ﬁm ﬁlﬁow&nﬂr#ﬂgy AdlELDRls, Idrdatipey Dl e that,

if the ink delivery A renmai ns sea wth reana e seal or the

like, as it igaglydtigeddda il Ha adonadtheW lf&linrsontlala?ﬂ 12i,he
internal pressure of the ink container main structure 1 will fluctuate due

to the changesnidudhherren\ddaarientyl dachowm SuclFigudeemienat ums a
at nospheric pressure, 20 vibrations, and the |like. Even under such a
result, the ambient air is introduced into the ink
15 container main structure 1. Therefore, the internal
pressure of the ink container main structure 1 does
not fall below the predetermined level, allowing the
ink within the ink container main structure 1 to be
smoothly delivered. Further, if the internal pressure
20 of the ink container main structure 1 falls below the
predetermined level due to the ambient condition of
the ink container, or the like, the valving mechanism
10 functions in the same manner. On the other hand,
if the internal pressure of the ink container main
25 structure 1 rises above a predetermined level due to

the ambient condition of the ink container main

structure 1, or the like, the first thin film 11



circunstance, or during the shipnent, the val uing nechani sm 10 propggl
functions to keep the internal pressure of the ink container main st dﬁNJWB
1 within the predeterm ned range. In other words, because the 25 internal
pressure of the ink container main structure 1 is always kept within the
predeterm ned range by the val uing mechanism 10, it does not occur that the
i nk - 5 JUN 2003 -16 gushes out of the ink delivery hole | A due to the

hi gh internal pressure of the ink contather main structure 1, the nonent
the seal is renoved fromthe ink delivery hole |Ain order to use the ink
container for 5 the first time. Therefore, it is easier to handle the ink
contai ner. Further nechaglsn1a SO plags its rol mhen a partly

: ;
used ink(xnﬁ%ﬁﬂﬁféfkrgt%$£§%ggt REBPE TR |%?%r%%.wﬁﬁ%sgﬁ?e H¥8the

partially us |n in in the predeterni ned 10 pressure range. In
ot her words, ¢ # %g g((i:h%lrﬁll{s‘r:‘r? ga%%%f)e'}la{?v%?'ﬁue\g‘r‘ ith the val ui ng

nmechani sm 8 ¢¢£§§§h hg éférdfklvggriﬁﬁ%lle t%ggg£§vggg t he |n§ from

| eaki ng out de Ivéry hol e e 1n alner i's kept in

storage. 15 Jhgyipk eﬁé0£ategna?np@és§u@@d YaLHénﬂnﬂEEBEEé§Hé}0 wor k, as
two separate pressure regul ating nmechanisns different In properties, upon

the ink Wt hh&fihhetraktepat ai NEr reRbas6ar 6t thé dtmdbpReseeci fically, the
i nk absorbi ng nenber 2, being 20 provided with capillary force,

conti nuousl yrThenefooas theainmbenealt prgseerat ef athenshRntonegahéye
pressure. On the other hand, the val uing nmechanism 10 functions in a manner
to keep the maimrabrupteseuledoést heti hkicreasei heyondi hhetructure 1 within
the predeterm ned 25 range only when the internal pressure of the ink
cont ai ner napnedergeminedilguelat psevephintethecescesaivedinangaseProvi di ng

the ink container with -~ JUN 2003 - ma conbination of two pressure
regul ating n%%hﬁh?shﬁtﬂFP?érEH?SFHrﬁrBEeFPFeénhaﬁﬁgtﬁinﬁés§ﬁbpe to

synerglsf calg¥ ﬁe th %%IOH of the,two Eﬁessure regul ati ng nechani sns
to preven Pf uﬁ%l 5 eﬁe P&r ARABLTEY o ﬁeVﬁbVéPgeQFEBaﬁgs?he
changes in tPS ﬁgiéﬁiﬁ.gﬂuEerSEXhEQ”g?“£h8f ;QStkatﬁ Ea HSraﬁ?ﬁh as

t enperat ur e, ressure atlons erefore,

ink can be SE§9h¥ §Tp9hheQ2tOaBBetBECQEgEQEeh€3Q51$H 6% &Hs geggé?;?g head

to which ink is supplied through the ink delivery tubé 3, an in
recordi ng hegd enehbegrbgsaireclielBl famvet spbAkng) eak8RoQni fices can be

used. When enpl oying such an ink jet recording head, the ink jet recording
head and pressure) at which the valving mechanism 10 opens can
15 be set to be optimum according to the elasticity of
the thin films 11 and 12, the viscosity and surface
tension of the sealer 13, the size of the contact area
between the thin films 11 and 12, the size of the
contact area between the thin film 11 and ink
20 container main structure 1, and the like factors.
Referring to Figures 4(A) - 4(C), the
essential components of the valving mechanism 8 fitted
in the ink delivery hole 1A are a valve 8a and a
plurality of elastic pressing members 8d. The valve
25 8a has a valve head 8b which blocks ink delivery hole

1A, and a valve stem 8c which extends outward. The

elastic pressing members 8d keep the valve 8a pressed



15 an ink container may be integrally formed, or the ink container may be
formed as an ink jet cartridge, that is, a conponent independent frdnjiNhz(]
recordi ng head, which can be renovably nmountable in the ink jet recording
apparatus. In the latter case, the valuing 20 nechani sm 10 functions as a
pressure regul ati ng mechanismto prevent ink fromleaking fromthe ink
cartridge during the shipnent of the ink cartridge. A so, a recording head
which is provided with el ectrot hermal t%msducers for generating thernmal 25
energy, and is enabled to eject ink by using the energy generated by the

el ectrothermal transducer, nmay be used as the ink jet recording head. -5
JUN 2003 -1% As the naterlal for the ink absorhin 2 inthis

enbodi nent , §MATLstheat gty eﬁe%%rlﬁ?.}se meteer i 3\ q’rafrerle"[f'r §aerlrsed The fi br ous

materi al can be created by pi randon1|r Si ner,
fibers of sRFPERMHILHE t pf’?f“ol%rc’oq Y%r é‘asrbofp‘%lugﬁs buct ure

f I ] | ul I t
bol yun of hanea® ailtk ew“ % %,*f‘io gfotéerlp A ol YL e SRfye P B0 T
material can be cre 9sP¥%%rg§g9“&1§ePd§Eﬂ@1&P%%e&fa/'ﬁﬂ?d&ﬂi‘y@fﬁpw ene,

si liconized t %ere yur € amne, and t ke), and renovi ng

wal I's of 4 he,poLes '“rﬁe”%f'@é §8 RKEIBFP ¥ E ISR i iWPES . oF e 5 is a
drawi ng for descrlblng the 15 anot her structure for the val uing nechani sm

in accordancenii tbnt Henreheih sbyveetued. 1| as the Caspusiied by shae uct ure,
the hole 1H of the ink container main structure 1 has a circul ar bottom

wal | 1C) whi chkhaslaveept €ibdoBe 1In dhdel0to dssuné phessovemerdtt he ink
container main structure 1 acts on the val uing nechani sm 10 through this
hol e 1D. Theo¥athéngabeehfai sandOalsopforethedsakyetdt wal | portion 1E of
the ink container main structure 1 and the cover 4 with a hole 4A_  The

at nospheri ¢ peegsiaki2ftwopkstha YﬁéVQaﬁﬁinﬁhﬁﬁﬁﬁbﬁﬁsﬁ?lbstﬂ?%hﬁﬁdthis hol e
4A. O herw se, the structure in this enbodinent is_the E e a in the
first enbbdi fenbedésemeBeff the BRmeoBateIsaLndsetheh Phi L %aé% the

val ui ng nmechani sm 10 is pro ected bei rrounded by the wall portion
1E and cover S8PtaiBEF nY fﬁ tthEegéFbYﬁgg rSl%ﬁanlsmlo is

Referring to Figure 4(A), the ink delivery
hole 1A is fitted with a valve seat 9, and the valve
8a is fitted in the center hole of the valve seat 9.
15 In this embodiment, four elastic pressing members 84
are provided for pressing the valve 8a. They are
placed in contact with the top portion of the valve
head 8b in a manner to keep the valve 8a toward the
ink delivery hole 1A (valve seat 90), so that the ink
20 delivery hole 1A is kept blocked.
Figure 4(B) is a sectional view of the
valving mechanism 3, at a plane A-A in Figure 4(A).
In the state shown in Figure 4(B), the ink delivery
hole 1A is sealed with the valve 8a which is under the
25 pressure from the elastic pressing members 8d. DMore
specifically, the valve head 8b of the valve 8a is

kept in contact with the valve seat 9 by the elastic



5 prevented fromconmng in contact with the ink absorbing member 2 afdyhgy;
external peripheral conponents of the ink container main structure 1; it IS
assured that the val uing nechani sm 10 properly functions. 10 Figures 6(a)
and 6(b) are drawi ngs for describing the structure of another val uing
mechani smin accordance with the present invention. In this case, the hole
1B of the ink container nmain structure is fitted with a one-way 15
val ui ng nechani sm 20 as a pressure regutdiing neans. The val ui ng nmechani sm
20 conprises a Mylar sheet 22, which is positioned in contact with the
outward fringe of the hole 1B to bl ock or unblock the hole 1B, being coated

with the sealln 1n§u gm%&r%“@Q asIﬁlkbggnsg%k ZQfAéh&hg nggg{nal pressure
ne I

of the ink CBn?aF ructure 1 predeterm ned | eve

the W' ar shegt.agn RKESvhevENAethoBgdaRasLE108. sa twgogg |t remains

airtightly in contact wt e outward rlnge of t 1b, wth the

|pterp05|t|ogmggrggthSlﬁﬂahb9g1EEQU|dTaére@bggklmg thegbgl gahBeas shown in
Figure 6(a), ereas as the internal pressure of the ink contai ner main

structure 1 exceedm bheircular)iibZQQashd@npr adetiaantnedckayek, the Myl ar
film22 partially and elastically deforns to create a gap through the

seal ing 13 quh818lofr ¢heashlget BeaexOeto wespresshae whehivaltrbeheal
container main structure 1 into the atnosphere. Thus, in the case of this
structure) tBbé bndreaseeiBeame9imahenébabréssareootathewﬁmh eenhai ner nmain
structure 1 is kept below the predeterm ned |evel t he val ui ng mechani sm
20. As a reseﬁhertheIPOOﬁﬂ§Fa5PelmﬁK°H@I¢@Gry91ﬂﬁklﬁéﬁwagé thad the |ike,
for which abnormal increase in the internal pressure of _the ink container
mai n st ruct uFE&ak-ifEeLe SRBASH é’,et&'&ﬁnbéh&r &HEnPEd IR §arEe PeaF dnd 7(b)

d f 5d i bi th | h t t
ccor dance wPPA £he SRISenferd B .fgﬁﬁ‘#lﬁ NP BI641vERd RFE 1B of the i nk
cont ai nego Ml SULUGH U obict it atbaliel N 33 9ReRY gl ulag gpghani sm 30 as

a pressure regulatln & Val Ui i ng anlsn1 conprises a Myl ar

sheet 32, whigelptl 15nC QA @heWVivial veelda g, qwhqcs.lf%u@@ 2heSitibCOoRs0I | or the
like and is place on the inward side of the hole IH in a manner to bl ock

the hole 1H fWheRd F ieHIY mMArRISWIE sticH B BV, CerbanAge Main 25
structure 1 exceeds a predeterm ned |level, the Mylar sheet 32 airtightly

contacts therfubbege &filliltenenwaibthesi dana thee 1iklee 1Hn Wwhuich the
interposition of the " 5 JUN Z003 -21
case, the elastic material is attached to the hard
15 material portion of the valve head 8b, and therefore,
it does not accidentally deform, assuring that the
interface between the valve head 8b and valve seat 9
remains reliably sealed.
A component, a portion of which is to be
20 formed of hard material, and the rest of which is to
be formed of elastic material, can be easily
manufactured with the use of one of the widely known
technologies, for example, two color molding.
Figure 4(C) shows the state of the valving
25 mechanism of the ink container 1 after the valve 8a

has been moved inward of the ink container by the ink

delivery tube 3 which has been pushed into the ink



sealing liquid 31, blocking the hole 1H, as shown in Figure 7(a), mh@qu§w3
as the internal pressure of the ink container main structure 1 falls bel ow
the predeterm ned | evel, the Mylar sheet 32 partially and 5 elastically
deforns, creating a passage through the sealing liquid 31 so that the

at nospheric air is introduced into the ink container main structure 1.
Thus, also in the case of this structure, the internal pressure of the ink
container main structure ZO 1 is kept abdve the predeterm ned | evel by the
val ui ng nmechanism 30 to prevent the unstable ink delivery for which an
abnormal drop in the internal pressure of the ink container main structure

1i ible. The ipk [ Lp. i ded

with both rRekErsrRoalt iR e t3h EREEsBUCHE HRE SpFCtoRadnel Py O
tivel t hat the. [ ] j j

Cooral nat | ontas Be ST RGPECt - By aP A R hoChanT Eer P Tk RECERST i he

first embodipgn he281ELQHEePgeééiﬁg%E}{’&t:Est8&,dsﬁ&,”cﬁéngfcaﬁ@t Ber val uing

mechani sm st PHcture i A~ accof dance Wit e present invention. In this case,

the ink CO“tghaebaﬂﬁkﬂgshé&ﬁhﬁ&§m1p5$09&0%hde@nwhkb hwpepBAtWAY Val uing 25
mechani snms 40, as presSure regul ati ng neans, which are opposite in

directiomali{ihe YRiGeSPAC f hgalkhy, ink dbeikeky tabei Bgisedhasirsed40 in
Figure $, the valve 41 5 uN zoo3 -22 nmoves downward agai nst a spring 42
to i ntroduceitheoaksbipher conaiecti mtidht tbei skemoBtaprfiethpavalyeructure 1
through the hole 1B as the internal pressure of the ink container main
structure 1 Bal,| andeposhess theevaillaeristem Bevdnwaod pietdgntip¥ry, in the
right val uing mechanism40 in Figure 8, the valve 41 npves upward agai nst a
spring 42 tocositedvert Re i ASendesdssthe Jrlvge el E5nti&i MOV efai n
structure 1 into the atnosphere through the haole 1B as ?&e i 2%%$al 10
pressure of Bway fRofbkhe Y&l veaiSeadt PucCFrEtingx2e83% Bte p ‘er mi ned

l evel . Figure 9 is a draw ng.for, descrihbi.ng anqther i i sm
structur égi n té’@c&r“d‘ar‘f’c‘ﬁwnt %htehe"'g? SEN alir%\fe%ﬁio(‘ﬂv%‘. o@h}éﬁﬁ%&%@ se, the
Lk cont al ner, I} SLLUGIUBh o il 4od id i d Waag valudhg. mechani sm
pressure regulating nmeans ich conprises two one-way val ui ng
nmechani sns | Q}g{ée(% 1 KAHIRSY b dTBRNRA! 1 d1P derik dry e GRROYNGHE rect i ons.
20 More specifically, as the internal pressure of the ink container main
structure 1 gddyaiiny trwacide in Figure 9 falls bel ow a predeterm ned
l evel, a first valve 51 noves downward against a first spring 52 to all ow
t he atnospheric air toarhe imtemndicguresgwrd el e nknke grand igre i n
structure 1 through the hole 1B. On the other hand, as the internal
pressure 16f treein icootwiacr, Mdien sk udelireny dleedd tHle Wikt mi ned

blocked by the valve 8a, is kept within a
predetermined range by the opening or closing of the
valving mechanism 10 as described before. Therefore,
the ink absorbing member 2 generates a relatively

20 stable amount of negative pressure within the pressure
range in which the internal pressure of the ink
container main structure 1 is kept. Consequently, ink
is more stably supplied to the recording head. The
above described manner in which ink is stably supplied

25 +to the recording head assures that ink is prevented
from leaking from the recording head, and also

stabilizes recording performance, making it possible



- 5 JUN 2003 -23 level, a second valve 53 noves upward agai nst a seqqqﬁ
spring 54 to allow the internal pressure of the ink container main N 2003
structure 1 to be released into the atnosphere through the hole 1B. 5
Figure 10 is a drawi ng for describing another val uing mechanismin
accordance with the present invention. In this case, the ink container nmain
structure 1 is provided with a two-way_yal uing 10 nechanism 60 as a
pressure regul ating neans. The val uing iechani sm 60 conprises an elastic
menber 61, which is forned of rubber or the like and is placed in a manner
to block the hole 1H The elastic nenber 62 has two slits 61A and 61b. As

the internal +pregsdr@ An Qﬁaﬁgethh f98hatNgha®p. structure 1 on the
bottomside in Figure 10 fall's below a predétermned |l evel, the slit 61A

opens to allow the atpyasghber tgedifactorBewhithodeeadti pha &heetﬂglcont ai ner
main structure 1 through the hole 1H On the other hand, as the 20 internal

pressure of plesisaltecolit gheeinkaconthinerumein stsastabeve,t BRere
predeterm ned |l evel, the slit 61H opens to allow the internal pressure of

t he i nk cont aireeenvdironsenttaflufactotrs, béorebranptiel nteampbeagtipasphere. 25
Figure 11 is an enl arged sectional view of another val uing nmechani sm 18

di ff er ent 5i nagmospherd cf poessheepr adbdiatigonsesandl thg Wik, t Asdi ak delivery
- 5 JUd 2003 -24 hole | A and its adjacencies of the ink container nain
structure 1. oPREafdoNalsERGEPEre thRtt ASs FAPUPMGURECRANWBACREINE the sane
as that of the vaIU|n%gnechan|sn18 5 shown in Figure 4. In other words, the

val ui ng mechdfi SWPPdikdstQ $§Fv§ef§§d&8ﬁppﬁéﬁng igh & rbapgedpb¥or
th f.th k~del | t whi ch
oxt onds f 1 om'PRe AFATE ABAG™IRE Gnd ACsAIPRe Fﬁ&aﬁﬁéﬁxépe%ﬁsyerf “this
10 val ui ng mechgniy ?"mje $11 30 19 Slenly AP E?Ss&? Wong: MERAZA! §HL8 I n that
ism Pg G| ity of

this valuing mecha oes not "have a ura I hdependent el astic

pressi ng ;pemei dike ¢t hesaef QracttfaﬁsV%.loU'trt‘ﬁt”%ﬁl%a@h%@rﬁaih@f@sbﬂrg' gure 4,
and instead, It is provided with a 15 plurality of elastic pressing nenbers

18d which ar @f AilRgHalk RNt idler! haivalsteutiareandikhbpthaivalive seat 19
of this valuing nechanism 18 is provided with a plurality of elastic

pressi ng nenidre sa@idetgarie@st @ageortcepaioviiewktiheh relke raidgohetie
correspondi ng 20 el astic pressing nenber 18d is seated. Each elastic
pressi ng menbdrthl 8d stabdensupplyu@f dnkann&urther, aitiﬁsi90§§ébéé agai nst
t he correspondi ng el astic pressing nenber seatlng area 19a, ener at es

such force tHat®@tworids the i d’ierléd"telrdn hod eplds Fempd ngaseeled H’éga 18b

r |nk | ivery hol
tovard tqg éﬁ%ova. y %éﬁ or the like, as it is during the

shipment of a brand-new ink container, the internal
pressure of the ink container main structure 1 will
fluctuate due to the changes in the environmental
factors such as temperature, atmospheric pressure,

20 wvibrations, and the like. Even under such a
circumstance, or during the shipment, the valving
mechanism 10 properly functions to keep the internal
pressure of the ink container main structure 1 within
the predetermined range. In other words, because the

25 internal pressure of the ink container main structure
1l is always kept within the predetermined range by the

valving mechanism 10, it does not occur that the ink



If the val ve head 18b does not properly seat on the valve seat 19, i_tSi@!i 003
possi ble for ink to |eak. - 5 JUN 2003 -25 Therefore, it is desired J ?
the valve seat 19 is provided with a circular rib (unshown) which is
positioned in a manner to surround the fringe of the opening of the ink
delivery hole A to assure that the 5 interface between the val ve head 18b
and valve seat 19 is airtightly sealed._i _the valve 18a (in particular
the val ve head 18b) is easily deformable, it is possible for ink to
accidentally |l eak. Therefore, the valve 18a is desired to be formed of 10
hard material. In order to inprove the reliability of the rib of the valve

seat 19 and gl Weuheael 4 19k Nagh e thondl &1 BTN o dohar s g et | al

in ternms of t airtightness across their interface, 1t Is desirable that

the portion ofntdnyelyeedeate 18D, tAS Wik CloOaBse F NMhi k08t Agttydd h the
rib, is formed of an elastic material silicone rubber, elastic materi al

portion of the, vih&noménticcheeseal | ys neémsved fromethe st as EVA

uret hane rubber, or the like. In this case, the is backed by the hard

mat eri al 3| veddkinedgbhobmdlAhineboder to doesthief mk)contsimebefarsed as a
reliable between the rib and val ve head 18b. A single conponent having a
portion fdrnetheffihest vimeri aThenefargorit oks fersker otochandle theeri al
can be easily produced using one of the wi dely known 25 technol ogies, for
exanpl e, a twhkofertabner ng FeERRSr ogyhe (EabbiRgepeck3nism ZLgQN 2003 - 26

Figure 12 is a drawing for describin e second enbodj ment of the present
ingention. | PERYS %EgefoiﬁewPﬁR %oﬂgﬁfﬂ%ru $n1§¥rﬁﬁ?ﬁ?bn9ﬁ 18 proeided

the ik cont o Heredi R sErege ube iRbe R RPEheuFC /A nbRas " i wi t hout
%fgf?;: Zisggt;'&l%?t%%fl% h084¢1 Ak EBﬁg!afJKePPi'ﬁhtﬂé HP:XdeeLBEHEH of elastic
generates a predeterm ned anount of 1 nternal pressure.
10 The fringeppéstheei Pskndeli Venyobake 96r88e tRK PRY6Png mechanism
10 cooperatively works with the valving mechanism 8
fitted in the ink delivery hole 1A to prevent the ink
from leaking out of the ink delivery hole 1A while the
ink container is kept in storage.
15 The ink absorbing member 2 and valving
mechanism 10 work, as two separate pressure regulating
mechanisms different in properties, upon the ink
within the ink container main structure 1. More
specifically, the ink absorbing member 2, being
20 provided with capillary force, continuously functions
in a manner to generate a constant negative pressure.
On the other hand, the valving mechanism 10 functions
in a manner to keep the internal pressure of the ink
container main structure 1 within the predetermined
25 range only when the internal pressure of the ink

container main structure 1 deviates from the

predetermined range. Providing the ink container with



74 is connected to the ink delivery hole 71A of the ink container main
structure 1, with the interposition of a valuing mechanism 78. An inrk [UN 2003
delivery tube 76 is inserted into the valuing nmechanism 78 fromthe 15
direction indicated by an arrow mark to supply the ink Z within the ink
pouch 74 to a recording head. The ink pouch 74 may be made by folding a
resin sheet in half and wel ding the thtﬁﬁ_edges. In such a case, the
val ui ng nechanism 78 is attached to 20 e bent portion of the thus forned
i nk pouch 74, and then, the valuing nechanism 78 is attached to the ink
delivery hole 71A of the ink container main structure 71, to produce an ink
container. |nci .al t ui anj .sho I igure 12 is
the sane in gtg§@?3§gk§gnt g égkukggsggg agééﬁyégéggi@ggﬁafkﬁmgeference to

Figure 4. Ho N T ' ikhka al; i ni.sm havi ng -5 JUN
2003 the sangggﬁ%ﬁgrﬁré%agqpﬁg%éékgihgﬁﬁéc%gnggﬁgggggrrged wi th reference

to Figure 11w e stsediny Bkacenel fhhetYahdi B8 ¥Reh@RbSBré8sutB | nk
contai ner structured as described 5 above can regul ate the internal

pressure of tdaguilnkig@nmaichahidmisn tot pietrehe thet ngUBBhY vl as stably as
those ink containers descri bed above, being assisted by the 1 nk pouch 74 as
an i nk stbri pgrnfermncet feromabeing aEcfkatednby, thrdchhagesl inngheechani sm
78, 10 which work in coordination. (Enmbodinent 3) Figure 13 is a draw ng
for descri bi fgatesst Hir dheresdiimenmept oife tbeedoht contednegnsuch t hi s case,
the ink container is given a 15 double-wall structure; the ink container
conpri ses an dSnkefRQrAtNge  maAtAoSPhGEiGr 8TRPESHER  aNibPARTAONEN P&, which are
bl ow nol ded of a _resinous terial for the ink container nain structure 71
and a resi nodendtids anCotheretiore n dokn SRR, PeeShabLivy §MPPLGBFe t90
specifically, ,the ink container main structure 71 which is conparable to

t he externalqﬂﬂlrﬁﬁoqﬁh?Qiﬁga ontainer is formed thick for strength,

wher eas HBe i nk pOUCh€§4$%F%9?%%§?53§F%%%?{§9t%§E$§eh keﬁgal wal | of the

ink container is forne resinous materials

sel ected for &R e itdARidgH ¥ HeON nikh@e@iberleudrd 3, Nter A3k Wald materials
are bl ownol ded together into the ink containér main structure - 5 JUN

2003 -28 71 ardtdmilipudad/ enabhed o eGRicti nevk Faiom Stisughwre 71 and ink
pouch 74 are separated after the nolding; the external and internal walls

can be separ atjedtthiyors watiifimesy carr beutusefd .t h&hepaemplioyting tslwehi mnernal 5
wall, or by thermal deformation. As ink is delivered
ink jet recording head, the ink jet recording head and
15 an ink container may be integrally formed, or the ink
container may be formed as an ink jet cartridge, that
is, a component independent from the recording head,
which can be removably mountable in the ink jet
recording apparatus. In the latter case, the valving
20 mechanism 10 functions as a pressure regulating
mechanism to prevent ink from leaking from the ink
cartridge during the shipment of the ink cartridge.
Also, a recording head which is provided with
electrothermal transducers for generating thermal
25 energy, and is enabled to eject ink by using the

energy generated by the electrothermal transducer, may

be used as the ink jet recording head.



out of the ink pouch 74 bl ow nol ded of the resinous material, the in @ﬁﬂ@i
74 deforms in such a manner that the opposing two walls of the ink ﬁg&

with the largest size gradually approach each other, while 10 the walls of
t he i nk pouch 74 adjoining the |argest two walls of the ink pouch 74 and
the corner portions of the ink pouch 74 serve as portions for regul ating
the deformation. Thus, the ink pouch 74 %tself formed of resinous materi al
can be made to function as a 15 negatiﬁé pressure generati on source capable
of a predeterm ned anmount of negative pressure, by selecting the thickness
and material for the internal wall) or the ink pouch wall. A referential

code 77 desi gnates tngpord 420500 1 KK GO ALARARLOSRMILCH Lhe

external and internal resinous walls t he i nk contai nér “"have béen wel ded

to each othep, ;anq A o @loRiiedlt ,C3d® rifsd et @RaLas atd’ Potih@ Mechani sm
fitted wthin the ink delivery hole 71A. As an unshown ink delivery tube is

25 pressed agaiteslialih@ redlprede rreananiThd 8 prdfusdaitiek idal ic4ey wepermtting
menber, the ink delivery hole 71A having been bl ocked by a valve is

unbl ocked tocaldat®d by pilliny,2Q03 & 2Aridem icik sk cwolstiihgl eann@e ,cont ai ner
main to be supplied to a recording head. The main structure 71 is al so
provi ded it Iif ieadzamifs mud¢h sucunbstante afharte tentdapadd 5 ofalfvirrg nechani sns,
whi ch constitutes a regulating neans. structure 71 ink container a val uing
various pressur@rius it motudienerfont rxampled aesdesddeddalmseie can

regul ate the internal pressure of the ink container main structure 71 to

suppl y i nk a®odvpiopyidensy MYyt eftht Holgest@dsc mdamgihane pei ng

assisted by the ink pouch 74 as an ink stqring nenber, the val uin
mechani sm V, 334 e Rﬁi%i’n@%?é’tﬁ‘rarﬂrsrﬁhﬁa, Wi - vRgRSes ﬁh@ocﬁ‘iﬁ"}’féfi on.

I nci dental |y, _the val uing.nechani.s own 15 in.Figure 13 is the sane in
structure as m[ahtee‘]illzi'f‘luicnadrgnb\Df!cﬁ:ax%%stn(%rad(731)S’cff::q Cd W 4Tt erence to Fi gure 4.

However , l't i‘g’%@ﬁ dhat S%l:sﬁjegéj%%perchaﬂilsi@cj}ﬁ\g rté)seiéane structure

as the valuin ani'sm de ‘eference to Figure 11 may be used

in place of & ihereidldnd)d MBIEMIHS Matih t(@hqdééﬂsgntarf’a fnB¥ 6% 14(a),

14(b), and 14(c) are draw ngs for describing enbodi nents of the present
invention, whigih airer difd efcrds fipma thmmiyecrdingedigerds in 25 that

the ink container main structure 81 has two separate ink chanbers. In these
cases, the i "extialu@pace of the ink

Figure 5 is a drawing for describing the

15 another structure for the valving mechanism in
accordance with the present invention.

In the case of this structure, the hole 1B of
the ink container main structure 1 has a circular
bottom wall 1C, which has a center hole 1D. The

20 internal pressure of the ink container main structure
1 acts on the valving mechanism 10 through this hole
1D. The valving mechanism 10 is protected by the wall
portion 1lE of the ink container main structure 1 and
the cover 4 with a hole 4A. The atmospheric pressure

25 works on the valving mechanism 10 through this hole

4A. Otherwise, the structure in this embodiment is

the same as that in the first embodiment described



5 JUN 2003 -30 container main structure 81 is divided by a partitionin
wall 81A into first and second ink chanbers RL and R2, the internal ép@yégm
of which are nmutually connected. The ink delivery hole 81A of the 5 ink
container main structure 81 is connected to the second ink chanber R2, in
whi ch a porous ink absorbing nmenber 82 as an ink retaining nenber for
absorbing and retaining ink, is disposeq.. Wthin the first ink chanber R1,
ink 1 is directly stored, whereas wthi 910 the second ink chanber R2, the
ink 1 is absorbed and retai ned by the ink absorbing nmenber 82. The ink
delivery hole 81H is provided with a val uing nmechani sm X such as those
shown in Figures 4 and 11, although its detailed structure is not shown
here. 15 In t%&€'&se of the ink contai ner shown in Figure 14(a), one of the
wal I's of the second in %ﬂﬁ%b%%sB% Q%etlegqgﬁc%g%ﬁggﬁgmv%Ppiitructure 81
t, Irchi1s Ti

is provided with an unshown hol'e as an air ve tted with a

two-vay or ORg-HRENE By HeTReN 3T Butaedl bl thedwrall e R igENE oned
various val uing mechani Sns, which constitutés a pressure regul ati ng neans.

In this ink ot ddir 4,hadstirghiait e e’ &adk ihlge methasa’iailners shain
structure 81 is regulated by the val uing nmechanismV on the second ink
chanber R2 sigdevetfreathifiron hemines dic eodftalche wiahuithg mexhani sm X prevents
i nk | eakage, so that the ink 1 is stably supplied in the direction

i ndi cat ed by stscartviow memiber Z- and) WHe2@G3 exrBall petripheasd of the ink
contai ner shown in Figure 14(b), one of the walls of the first ink chanber
Rl of the inkammansnts afaithestinkc qandadnejrs madgy isgagotivne 4t drishown hol e
in addition to the 5 structural arrangenent shown in Figure 14(a). This
hole is fitted AFHEed ididtayie oHe R REahd M Oh BHORANLY such as the
af orenenti oned varj ous val ui ng mechani snms, which constitutes a pressure
regul ating L49P% i s i nk container, the internal 10 pressure of the

i nk cont gigner mai n st rﬂc%&gre%e(mﬁ} ra‘?ﬂi‘lqiktb d a% td}}%é"\é%\lﬁ% rlg)rnechani smV

chanmber RI and the val ui Ismin hanber I I"e preventing ink

presence of 4B AAIAY IREANRIRIe bx b thiRrS LRIV i idhy t e

direct an arrow mark. of the first 1nk V of the secon age wth the so
that the ink i ied el ad tiy dHe e gane ifvddi@ dnnk contai ner shown in

Figure 14(c), one of the walls of the first ink chanber RL of the ink
contai ner main structulre f}lid scase, the hole 1B of the ink
container main structure 1 is fitted with a one-way
15 wvalving mechanism 20 as a pressure regulating means.
The valving mechanism 20 comprises a Mylar sheet 22,
which is positioned in contact with the outward fringe
of the hole 1B to block or unblock the hole 1B, being
coated with the sealing liquid 21 such as silicon oil.
200 As the internal pressure of the ink container main
structure 1 falls below a predetermined level, the
Mylar sheet 22 moves to the closed position, at which
it remains airtightly in contact with the outward
fringe of the hole 1lb, with the interposition of the
25 sealing liquid 21, blocking the hole 1B as shown in

Figure 6(a), whereas as the internal pressure of the

ink container main structure 1 exceeds the



20 provided with an unshown hole, which is fitted with a tw-way or_ggﬁ-ﬁ@ﬁ
val ui ng nechani smYV, such as the aforenentioned various val uing nmech N ;
whi ch constitutes a pressure regul ati ng mechani sm Further, one of the
wal | s of the second ink chanmber R2 of the 25 ink container main structure
81 is provided with an air venting hole 81. In this ink container, the
internal pressure of the ink container in structure - 5 JUN TO0O3 -32 81
is regul ated by the val uing nmechani sm V“on the first ink chanber Rl side,
whil e preventing ink | eakage with the presence of the val uing nmechani sm X,
so that ink is nore stably supplied in the direction 5 indicated by an
arrow mark. r r LnGe i nt.ern e e, gf N C ai ner main
structure 81§#§%E§§EF§F§§ %%Ogﬁé &gﬁuﬁkéakegaghiggleggﬁleggyfggét i nk

chanber Rl side, if t ernal u I nmber R2 is 10
reduced, theeﬁ%ft%%%g%&bghgﬁgg%y%Euggﬁﬁgg.g?ﬁggakggﬁkagfgpﬁe i nk storable

in the seconddanknghantyeliaRa 1i,s redddeedgb¥ nkhaxerreil,eepieyalgat to the
i nternal volume of "the 'second ink chanber R2 necessary for the placenment of

the ink absorfithg nemeer n&2 colitéineiemagnl stablceutre neduee &he vol une of
t he i nk absorbing menber 82 neans being able to increase, in relative

terns, thé i mitaiospherel.une of the first ink chamber RL in order to increase
the ink capacity of the first ink chanber RL. 20 Also, in the cases of the
i nk containers in Figihhas,140b)thendabe( of, thlie etpactusce,ottheontracti on of
the ink depleted portion of the internal space of the first ink chanber Rl
caused by t hdngreages im thee igherasl presswre iof togulimke gondiad neer ef or e,
the ink 25 flow into, or out of, the second ink chanber R2 is _controll ed.
As a resul t, MR isEIRcRRES dd 1S SRR GRY She sredsdertmings iMe¥eY hol e
81B. Since the 5 JUN.20D3 -2@ i.nk Elow i,nto, or qgt %f, t he second ink
chamber R2 i £¥cdhts JAYE S "EELANIFEY é’bové\,s’ AT ff portion which

t he seco [ er, gt ongl I jre e .r.educ in size;

i n other rig\/or 3@5’% 1\)-;('%261‘%{1” ¢ éf P'?léél ér?gg{%giﬁ’t %g%?%%%c&nlﬁ%’ng%ﬂ(vol urme of

usable ink r A al; fd¥eRiRals v YHig e (Hygég Jad S 1 NMproved.
( Enbodi nent %tﬁlghgﬁarﬁé%%%?a)l,d 15( t)é)l‘,alz?nél.cI 15((?)Qe§lrne%|idrawi nélg%rl(?f:‘ or

descri bing apid cail @untefindie mies etirddtad i10n sdiddspyodi Hireomdaie
preceding applications in that the internal space of the ink container nain
structure 81 bes pmhesmedaded.nt 0 two chanbers.

Figures 7(a) and 7(b) are drawings for

15 describing another valving mechanism structure in
accordance with the present invention.

In this case, the hole 1B of the ink
container main structure 1 is fitted with a one-way
valving mechanism 30 as a pressure regulating means.

20 The valving mechanism 30 comprises a Mylar sheet 32,
which is coated with sealing liquid 31 such as silicon
0il or the like and is placed on the inward side of
the hole 1B in a manner to block the hole 1B. When
the internal pressure of the ink container main

25 structure 1 exceeds a predetermined level, the Mylar

sheet 32 airtightly contacts the fringe of the inward

side of the hole 1B, with the interposition of the



In these applications, the ink container main 15 structure 81 has a
partitioning wall 81A which divides the internal space of the ink cohtlHN 7603
main structure 81 into first and second ink chanbers RL and R2, the

i nternal space of which are connected to each other. The ink delivery hole
81H of the ink container main 20 structure 81 is connected to the first ink
chanber R1. Wthin the second i nk chanb 5 R2, a porous ink absorbing nenber
82 as an ink retaining nenber which abstrbs and retains ink is di sposed.
Wthin the first ink chanber Rl, ink 1 is directly stored, whereas in 25

t he second ink chanmber R2, the ink 1 is retained by the ink absorbing
menber 82 whi el ah e.h nk .ahs i jt,nThe_i del L yery hol e
8lH is fitteé8g1§g§ Sgﬁﬁ §0§h532}aﬁFhﬂ§ gé?uﬁ%één%%hagfsgs wgu%ﬁ as those

described w ghgneberenge (ReFLAUr 88 éh@ngngéfﬁghggggggukésoﬁogﬁéet?

structure is ndot shown here. In the case o Icatron shown in 5

Figure 15(a) inRneofAtatiferahis 8trubeuseCONdal K pBaBREeEnB2 of the ink
container main structure 81 is provided with an unshown hole as an air

vent, which pbgebietbeflinetihlavew- vag Mylapesnagtvabupagtiathgnaam V, such
as the aforenentioned various val ui ng nechani snms, 10 which constitutes a
pressure $egelasitigattgndefbomshi ereakingnhapassagehehiraighnghepr essure of
the ink container main structure 81 is regulated by the val uing mechani smV
on the secondeiadkinghdnkeidR31sisdethai ktbepatmosphrgicnkilkedkage W th the
presence of the 15 val uing nechanism X, so that the ink is stably supplied
in the directindrodugedaingobfhgninkr sAnkairer| painesgayetoret e application
shown in Figure 15(b), in additign to being structured as shown in Figure
15(a), one of the wal F8USH FﬁéoséBOEBeiﬁﬁsgooéhéﬁﬁ§rsﬁfuﬁFuFﬁe thr

contai ner main strugture 81 is 3r §jded Wi th, an_unshown which is

h hol e,
fitted with 4SRNl PEPSSRESAEY VEELTRY ROBREAPER U318, Sk HETERE
af or emeny ongd \WAGLQUS YA B9MESAARL TR 1 1B.8INBY LULES L3 Brgssur e

regul ati ng nmeans. 5%container, the’li pressure~of the

| nk - cont ai nemuahihi 4ol oo pibvihit! ¢0id! BhSable! B8k Ak 19G RERgNT sm V. on

the first ink chanber Rl sidée an 003 -35 val Ui ng nmechani sm

V on the secqid dihlanC hambemna2 arepi lig F&h@VQBFtie@ﬁa!lnErb%%%%eo‘ﬂ thet he
presence of the valuing mechanism X, so that the ink is stably supplied in

t he directi odinkndionaiaddery mad nastowcark. 15ikn responai®lel. t he application
shown in
The ink container main structure 1 may be

15 provided with both the valving mechanisms 20 and 30
shown in Figures 6 and 7, respectively, so that the
two valving mechanisms 20 and 30 work in coordination
as a single two-way valving mechanism like the one in
the first embodiment.

20 Figure 8 is a drawing for describing another
valving mechanism structure in accordance with the
present invention.

In this case, the ink container main
structure 1 is provided with two one-way valving

25 mechanisms 40, as pressure regulating means, which are

opposite in directionality. More specifically, in the

left valving mechanism 40 in Figure 8, the valve 41



Figure 15(c), one of the walls of the first ink chanber Rl of the ing
container main structure 81 is provided with an unshown hole as an a AUN2W3
vent, which is fitted with a two-way or one-way val ui ng nechanismV, 10
such as the aforenentioned various val uing nechani sns, which constitutes a
pressure regul ati ng neans. Further, the one of the walls of the second ink
chanmber R2 of the ink container main sggggture 81 is provided with an air
venting hole 81C. In this ink 15 contalnér, the internal pressure of the
ink container main structure 81 is regulated by the val uing nechani smV on
the first ink chanber Rl side so that the ink is stably supplied in the
direction indicated by an.aLt r LLe. . prevent i J e ge wth the
20 presence B?VFﬁeg9§¥wF%8 a % g%?s§1ggkkﬁgt%gr?es?ﬂggb? géigbgrnal

pressure of the | t al:nes AR t gt b$ hegHl atedchurkhe val uing
mechani sm V éﬁ%Pﬁgkﬁgggt%ﬁ%klgﬁgnggg %%? Fﬁgtgﬁﬁbcan be stabe gupplied

even if the Emt?xrrgﬂthth\émﬁoa@ ak LRe treceondeirnkicpasbenrB2oirs theduced.
Since the ink capacity of the second ink chanmber R2 is reduced by the

pl acement of jhike donleaahear Mais mRTRerud? iln fahas belbwlEN 2003 - 36 second

i nk chanber R2, reducing the volume of the second ink chanmber R2 results in
increase §n phederlermdneid tllesefli.r sOni rihec lcamsgar®l, inndheagiightt her eby t he
overall ink capacity of the ink container. 5 In the cases of the

appl i cati ons vallomimg mefihgurisgn ¥ dn drigurs( 1§),, thise védyendilomayescont racti on
of the ink depleted portion of the internal space of the second ink chanber
R2 created bypwerd mgaigstumptSRFiint Asd® Hplaaser th@ datiedmaln the anbi ent
10 pressure, is reqgulated, and therefore, the inEIflq¥/into) r out of, the

first ink chaasgsyEe iaf ddf ridi SPRtAINen Mqin s WS rleviitCed from

| eaki ng fromthe ink delivery hol B. .l n other rds,. i cases of the
appl i cat i ons E¥oAEREPIETS dﬁ}re%ug‘h%;r’e é}?giel&r%)é‘,s (RS ilrd}%f'%r%% into, or out
of , the i.pk chanber Rl is 1 .0l ' AWM Ere 11 dxediRfsi bl e to

i mprove tlﬁe Vo1 et TS CO%f?r?égﬁeralgyécg&%é?n icr{(;ﬁlgti:al ner (T at iéo)gcof usabl e

vol une ofi!ﬂ%ﬂ€a§4%§g%éfh{ﬁ@ac;gué&ner vol une) by reducing an ink 20
c

buf fer portion I's conventionally necessary in the first ink chanber

R1. (Enbodi ment 6) Figu{g@srd6dajs & 6dhdwireddtd6(ddsar bihgvamgshdor
descri bing applications of the present invention 25 to ink containers which
conpri se two wepaid! e Shami sthr sictucesre aiml accarddmeentith ophe he i nk
contai ners described before. 5 JUN 2003

present invention.

15 In this case, the ink container main
structure 1 is provided with a two-way valving
mechanism 50 as a pressure regulating means which
comprises two one-way valving mechanisms joined in
series in a manner to work in the opposing directions.

20 More specifically, as the internal pressure of the ink
container main structure 1 on the bottom side in
Figure 9 falls below a predetermined level, a first
valve 51 moves downward against a first spring 52 to
allow the atmospheric air to be introduced into the

25 ink container main structure 1 through the hole 1B.
On the other hand, as the internal pressure of the ink

container main structure 1 exceeds the predetermined



-37 In these applications, the two structures, that is, the first a”dSJUN2M3
second ink container main structures 91 and 92, are separably connected to
each other at the connecting holes 91A and 91H, 5 respectively. The second
ink container main structure 92 is provided with an ink delivery hole 92B,
and within the ink chanber of this ink container main structure 92, a
porous ink absorbing nmenber 93 as an ink._retaining nenber, which absorbs
and retains ink, 10 is disposed. Wthin“he ink chanber of the first ink
container main structure 91, ink 1 is directly stored, whereas within the
second ink container main structure 92, ink 1 is retained by being absorbed
in the ink a in r 1 oEN& 4 | i hql e . IS ifted wth
t he val ui ng ﬁ%@%gﬁigh?§¥§%%hQ§gvi gﬁ%ﬂgﬁ%ﬁhk¥ﬁk%Fg§P§§%%@aﬁdS%%é%a t hough

| ts concrete g3l Wee oS 190uws RO iRfeina Pl s6a%e o¥f thize ;app! i cation
shown in Figure 16(a), the second ink container main structure 20 92 is
provi ded W t ot HRTIOWA IR0l e tdiredill tehle rMicaRdds ihitlt edhewi th a

t wo-way or one-way val uing mechanismV, such as the aforenentioned various
val ui ng mecharinfd8pherd Ahreowgt ithd el pBessure regulating nmeans. In this
ink container, the internal 25 pressures of the ink container main
structure§8 91 and 92 &riguregulOatied abyd rtawe ngalfidim @eseaidingmavioihetrthe second
i nk container main structure 92 side, while - 5 JUN 2003 -38 preventing

i nk | eakage wialyvinge nadsarica dn accandangenmeditdnitd®e ¥resenthat the ink is
more stably supplied in the direction indicated by an arrow mark. In the
case of the &®Men&Ei9™n shown in 5 Figure 16(b), in addition to being given
the structure shown in Figure 16(a), .the first ink container main structure
91 is provided with ari“hr&ﬁrﬁ/vr?arﬁﬁ'e,t%i’{’r]i‘ iCOFineF Wial® a t wo- way or

one-way val ui chani.sm _ such . he .af or enenti oned val ui ng nechani sm
whi ch 10 conﬁqﬁgﬁ‘{ﬁ S hr& SFY ad}étlwa"ﬁahf ?Fé"a?ﬁ'é".ayl A& 1'E$9 nk cont ai ner,

t he i nterpal r Hﬂ& i tures,91 and 92 are
regul at e&aby r[ﬁr‘gﬁva %?nég}i r#e{ﬁaa IsmVon't eu]’fr%lrs}@%e:(é%csdnt zrlhr?ér mai n

structure 91 (gi1dg @ Gnddifanidini g9 BB Ahdtie SREMME igK 15

container main structure 92 side, while preventing ink | eakage with the
presence of an4adniing FE¥GRaNi M by tdiattHaK ke MHE i Fllacsdippl ied in
the direction indicated by an arrow mark. In the case of the application
shown in 20 fE guarmeht (1) ,bliduk filtestholek ldnt atheere e vl S tnander 66201 1 S
provided with an unshown hole, which is fitted with a val ui ng nmechani sm
such as the dfas cymmntsdoe’l 6 iand 64 Ui i MEhdritemalwpngsoresti tutes a
pressure regulating nmeans. Further, the second ink 25 container main
struct ur ¢°92 9% the\ite FREH RET RN SHrwtarq fl 197 henbSiAmi ner, the

Internal pr esssiuéeesir?fFitgplfrei nlkO Cpaqlaé eerlonv;?ian psltercijecéeurrmeisne%l 1aen\9e1 ,
the slit 61A opens to allow the atmospheric air to be
introduced into the ink container main structure 1
through the hole 1B. On the other hand, as the

20 internal pressure of the ink container main structure
1 rises above the predetermined level, the slit 61B
opens to allow the internal pressure of the ink
container main structure 1 to be released into the
atmosphere.

25 Figure 11 is an enlarged sectional view of
another valving mechanism 18 different in structure

from the preceding ones, along with the ink delivery



- 5 JUN 2003 -39 92 are regul ated by the val uing mechanismV on the first
ink container main structure 91 side so that ink is nore stably supp15éW“ﬁ%3
the direction indicated by an arrow mark. Since the internal pressures are
5 regul ated by the val uing nechanismV on the first ink container main
structure 91, ink can be stably supplied even if the volune of the second

ink container main structure 92 is redugfd. Further, the ink capacity of

the second ink container main 10 structdfe 92 is reduced by the anount
equivalent to the internal volume of the second ink container main
structure 92 necessary for the placenent of the ink absorbing nmenber 93.
Thus, affordi UGL] i i f (o] i i;ner main
structure 92 Hla:%én:l%es%tr{fq&iéﬁ%gﬁqﬁr%c%efats@%t agﬁo&g’rxﬂatl%lﬁn%%ﬂh%é%aci ty of
this ink contgigle i igncreasing the volunme of the first ink container main
structure 91 relative to the volunme of the second ink container main
structure 92. In the caeevaHid e AR @IGORR IS W Vit g2 hfardwiam 16(b)
and 16(c), the expansion or contraction of the ink depleted portion of the
i nternal spacges ofs tiife fddnid dsichontel rdie RRIIR isly WRidhaRiSh scaused by the
changes in the anbient pressure, is regulated, and the ink flowinto, or
out of, the sdoowrd imkFicnnteaider 136 ottier stondst,urthedZalsricntrol | ed, and
therefore, ink is prevented fromleaking fromthe ink delivery hole 92H. In
ot her words, mechdre smaskd hgfs tehevalpre | 38 icompilsdmy a valveEUke@3 -40 in
Figures 16(b) and 16(c), the ink flow into, or out of, the second ink

cont ai ner nai BBtk Ding sthompening ofaide Hakefderld veqy ingdepuf f er
portion which is conventionall %éggggred by the second ink container main

structure 92 Yan dItRIER herdrends from $heos@iie Red nprove

the volunetrig,efficiency of the ink container (volume of usable ink in ink
cont ai ner relfﬁt?\f?eu*f%aﬁcﬁlg orftai 1 SEH e oy %’ digty (HE %0 ze of the ink

buf fer pati Ay Jfhd ERbAMLIRNL 78 F B £reddl@)e A0 U afirlr ani ngs 1 or

descri bing additio e present 1nvention is applied to an

i nk cont ai Nern&ONRPE i $rh "G LV haK OIS aF 6 1 Al HAMEnH 185 L hgran be 15
di sconnected fromeach other. In these cases, the two ink container main

structures, Ofia¥deafpIreiabity SEEiépendad a At MMigreddidg ures 91 and
92, are reparably connected to each other at connective holes 91A and 92A,

respectivel y. mé&fibd¥4 hi tké hehosk fdmnties wdl¢irey fngcHardidm cOdwrer nmain
structure 91, an elastic ink pouch 94, as an ink retaining nenber, for
storing ink ibndfigesedd, Tard stesvead nkitois @revided wisth ikt ure 92 i s
provided with an ink delivery hole 92H Wthin the first ink 25 contai ner
mai n struét urklvgalitg af jelazstic preseinrhaemiesoidd ohiclhed®das in the

|k charber of {he, speonde ] e opnt A 1ele TRLE, SLIKSME SR Jfd 1S

seat 19 of this valving mechanism 18 is provided with
a plurality of elastic pressing member seating areas
19a, on each of which the end of the corresponding

20 elastic pressing member 184 is seated. Each elastic
pressing member 18d is bent in such a manner that as
it is seated against the corresponding elastic
pressing member seating area 19a, it generates such
force that works in the direction to press the wvalve

25 head 18b toward the ink delivery hole 1A.

If the valve head 18b does not properly seat

on the valve seat 19, it is possible for ink to leak.



- 5 .1UN 2003 -41 stored. The ink delivery hole 91Bis fitted mjth_%
val ui ng nechani sm X such as those shown before in Figures 4 and 11, JUN 2003
al though its concrete structure is not shown here. 5 In the case shown in
Figure 17(a), the second ink container main structure 92 is provided with
an unshown hole as an air vent, which is fitted with a twd-way or one-way
val ui ng nechani smYV, such as the above_gggcribed various val ui ng

mechani sms, which 10 constitutes a presStre regulating neans. In this ink
container, the internal pressures of the ink container main structure 92
and i nk pouch 94 are regul ated by the val uing mechanismV on the second ink
contai ner meifoSLEELUT ¢+9755hildes bl Bphbkiheakagbebebog 1§ prevent ed by

t he presence of e val uing nechanism X, so that 1nk I's nbre stably
supplied in pheydhbqCHieR hNdi¢aLedrbY i8N (AhEAYLAT' fniEHr 1Ber, since the
internal pressures are regulated by the valuing mechanismV on the second
ink 20 Conta?BSEtﬂBh@dSEhuéchﬁnai g€bd8urkBkn@8afnbersiagbyY ogURRLI €d even if
the volune of the first ink container main structure 91 is reduced.
Further, sinegehhfgi B e¢apagnkydeflivbeyf hoske LAkteoakauper tABkNtALr uct ure
91 is reduced by the anmobunt equivalent to the anount of 25 the internal

vol ume of 5t heénitekfacet heneeemithesvalveuheadllBbdanddvb)vehsepltad8nent of
the ink pouch 94, affording the reduction in the volume of the first - 5
JUN 2003 -42ipnkicthaohitder seailedst r dét Ghe 92lmaké8aj (ipossible to inprove
the overall ink capacity of the ink container by increasing the volunme of
the second | RRI&dpudrEer thei Hadveubeare 16D)r épappsdlyodehermppde i nk
container 5 main structure 91. I n_the case of the application shown in

Fi gure 17(b) 1Y dsa898si8Ae: 5%eitny $Or AECIARATELI¥NSRANI N Figure 17(a), the
first ink coptainer main,structure91.is .provide Lth_an shqwn hol e,
wLich 30 i's %F%&%°ﬁﬁvh?&etx§i%§yq8P 6%eg%§§¥b |§Pﬁben£8ﬁgﬁ_s %V, such as
the abovggdegciibadediilagus ol Liidd TReNIREIG. PHLCRG90R I 1,3
pressure regulating nmeans. In this ink container, thé internal “pressures of

the first andpeqqRddikneoRaavRelse®i N9ShhdCHeesalyedheand 132 are
regul ated by the val uing mechanismV on the first ink container main

structure 91 fatheldhefvahe REoreaatiivmed GArdhaatesqad iinK teemsaioEer nmain
structure 92, while ink | eakage is prevented by the presence of a val uing
mechani sm X, the thiattiightnessneceodd shellry istpeplfoed,i dtt He directi on

i ndicated by an arrow mark. In each of the above descri bed enbodi nents, it
was assuned tdestiraipd endipati fgreoParitd amle fc dineaivad veabeadhd 8donnect i on of
the ink delivery tube occurred 25 in parallel. However, in such a case that
an i nk cont avhdich SomRsNHAFOr COMt@dcgaidh Fhepadd, s Sogmed odt an onal

motion as Sh%\l\lgsitQCFim%l%re%i% ' sturc]:% taisn%mer&rethane rubber,
silicone rubber, or the like. In this case, the
elastic material is backed by the hard material
portion of the valve head 18b, and therefore, it does
20 not accidentally deform; it can be used as a reliable
material to seal between the rib and valve head 18b.

A single component having a portion formed of
hard material and a portion formed of elastic material
can be easily produced using one of the widely known

25 technologies, for example, a two color molding
technology.

(Embodiment 2)



JI'IJN 2003 -43 the end of the valve stem 18c of a val uing nechani sm 18 cones
into contact wWith an ink delivery tube 3 does not concur with the tiin#Nniiéh
t he val ui ng mechani sm 18 engages with the ink delivery tube 3; in other
words, 5 it is possible that before a sealing nenber 3A fitted around the
ink delivery tube 3 is placed airtightly in contact wth the ink container,
t he val ui ng nmechanism 18 i s opened as 528““ in Figure 18, which leads to

i nk | eakage. 10 Thus, the valve stem 18¢°may be shortened, as shown in
Figure 19, on the side by which it nakes contact with the tip of the ink
delivery tube 3 when the ink container is nmounted as shown in Figure 18.

Wth such an arrangemgqt, th tag gfdggglbgrfgelhgﬁé¥lg§n upge3 cones into

contact with the valve 'stem of the va anism I8 wth such a

timng that e ('?'ak e%lo'd\iﬁl'é\ﬁthglfetlklé beegahtoghegnetbﬁr the interface

between the ink delivery tube 3 and ink container is airtightly seal ed.

Therefore, it does notinoghlls Idagle,2@nkenknkeakatd¥felromalgmat ure unbl ocking
of the ink delivery hole | A, in ot her words, the ink delivery tube 3 and

i nk cont ai nersaqe thiranas sy proviaekedi thushhenk pbutch pasasbka to deal
wi th the above described problem by providing the valuing 25 nechani sm 18

wi th a prbj edinkostbdd nas meimbwry,i whiichuie 20catesdt @adhah ¢hangnikg the | ength
of the valve stem portion of the valuing nechanism 18. In this case, -~
JUN 2003 - 44 qdrd-aimend@laivestrugiard fdkes Téer dok ponchc dwhpldishe
projection 18g W thout comng into direct contact with the valve stem 18c
of the val ui i@MPEARFEMPTesSiTd ZimG &6r dnkatlt &hergdnshodhg Bakpaid to the
manner in 5 which the interface between the ink delivery tube 3 and ink

cont ai ner i s Ra¥ghed4 l’—"}a@urbé P rmed, of; é\haﬁé'—ltcof“a&%&ﬁlbﬁﬁ’g thRt i j et
recordi ng apparatu at i th the i.nk contai ner in
each of ?hepgﬁfd}fe“ @sscral &S s W&ﬁ%rrngaﬂ't"émtaﬁ)\ém &Pé:(?rf’?lcé’ﬁﬁgtsluﬁl with an
ink jet rtr, fqt esGr iy k alners and
an ink j gtﬁ rerﬂcrgerqﬁ qﬂ?ea? r{g}ﬁa d(?rlrel\?'ve%gpgl |1% ?)gt a?‘ E& or ward or
reverse rot at?@rhsofccﬁmrfgdt‘éd"&d"ﬂ%tt@ L 4RGN nbi g R ftqarce

transm ssion gears 5011 and 5009. A carriage HC has an unshown pin which

engages in thaspiditlaiiaaoveiaf dtdteatd Screwt20dhe anddrposadiipmocal |y
noved in either of the directions indicated by an arrow mark a or b

accordi ng to dihe Athlvaitrgd inectardismecid.on Aol inike deAddrexer aibe0d%. i@ t he
carriage HC, an ink jet cartridge 1JCis nounted. Designated by a
referential cotkeB8? inta ressilning aechagkisoh 18 dsoes thecor di ng nedi um
such as paper or OHP fil mupon a platen 5005, across the entire noving 25
range of 1Phe &Feqtifn Hodigsgtad iy An (ﬂﬂ-’d—”@é” D90k &y SwE Ydddiegdad¥ke phot o

coupl ers as hone osition detecti whi ch detect the | ever 5006 of
thep in the 1ek poucr}? ";Ee o 'a recording head

The ink pouch 74 may be made by folding a
resin sheet in half and welding the three edges. 1In
such a case, the valving mechanism 78 is attached to

20 the bent portion of the thus formed ink pouch 74, and
then, the valving mechanism 78 is attached to the ink
delivery hole 71A of the ink container main structure
71, to produce an ink container.

Incidentally, the valving mechanism 78 shown

25 in Figure 12 is the same in structure as the valving
mechanism described with reference to Figure 4.

However, it is obvious that a valving mechanism having



- 5 JUN 203 -45 carriage HC to switch the rotational direction of th?JUNZMH
not or 5013, or to carry out the |ike operations. Designhated by a

referential code 5016 is a supporting nmenber which supports a capping

menber 5022 which caps 5 the recording head. Designated by a referential
code 5015 is a suctioning neans for vacuuming the interior of the capping
menber 5022. The suctioni ng neans keeps the ink ejection perfornmance of the
recording head at a preferable |evel by &irctioning the ink which 10 does

not contribute to inmage recording, fromthe recordi ng head through the hole
5023 of the capping nenber 5022. A referential code 5017 designates a
cleaning blade, and a referential cqde 5019 designates a nenber whi ch nakes

it possible fOr° (3G I AP S 3 & @ I o PRERRRART dSsic i R8har d.
These nenbers are s orted .on su rtin | ate 5018 on the in assenbly
side. A ref er‘“’el(;jll‘-trl1 alie%g%raeeanoff alii uglﬁé;?lels "éaq’l &feru éf i ipag%crq the suction
based perfor Quver, i It noves to control the 20

'Fﬂo lacﬁzhafeﬁﬁ.ﬁ} .rA’e&Pﬂo 2 Of

transm ssi on i ng rce fromthe driving notor, as a cam 5020 in

engagenent with the caffigge d&ntDMeS: ASrdlRINFddal MG 1Regording to the

present invention, the main structure of an ink container 1s 25 provided
with a combi ngidwn &in afedullatet@idi 1o dBiEe p MY ilYd ofl@fedimi thin the
mai n structure, a pressure regul ating means which regul ates the internal
pressure JUbriHiherGnain tdierudiurstTLCiarsyppEngd imiy aldli shBBEe hani sm

whi ch unbl ocks or bl ocks the ink delivery hole of the main structure.
Ther ef ore, i rhose dniaysontrairets descritetl iabave, e ingtassitstresl of the ink
container to be 5 stably supplied, and the fluctuation of the internal
pressure of the we nink reeuch e/ bfas n | ik crreinemenrenhiie t he changes
in the environnent of the ink container, or the like, is responsible, can
be suppressed@bVireVeaghamien bk A4 ofhe Healviag meghabis®s/8 Furt her, the
provisioqpof qéyqiuin nechani sm reduces ink flow resistance, making it
possi bl e Lo FAMFLILTE sUppFSPTMER ' P r ecor di ng head conpatible with high
speed printin f i le the invention has been described with reference
to the SthKﬂf#%éﬁéﬂé%$%S%h herein, it is not confined to the details set

forth, and this applipﬁ&é&g@i§3iﬁ§e§d@@g@fh§oy§{ seh- rpdid igal ions or
changes as may conme within the purposes of 1he
third embodiment of the present invention.
In this case, the ink container is given a
15 double-wall structure; the ink container comprises an
ink container main structure 71 and an ink pouch 74,
which are blow-molded of a resinous material for the
ink container main structure 71 and a resinous
material for the ink pouch 74, respectively. More
20 specifically, the ink container main structure 71
which is comparable to the external wall of the ink
container is formed thick for strength, whereas the
ink pouch 74 which is comparable to the internal wall
of the ink container is formed thin for flexibility.
25 The resinous materials selected for their suitability

for the external and internal wall materials are blow-

molded together into the ink container main structure



20 inmprovenents or the scope of the follow ng clains. 25 5 JUN 20&;
WHAT IS CLAIMED IS: 1. An ink container for supplying ink out of a UN 2 ﬂm
body thereof through an ink supply port, said container conprising: an ink
retaining material for retaining the ink in the main body of the container;
pressure adjusting neans for adjusting a pressure in the main body; aid a
val ve nmenber disposed in the ink supply port, said val ve nenber including a
pl ug nenber for plugging said ink suppt4°Pport and an el astic nmenber for
urging said plug nmerciber io plug said ink supply port; wherein said plug
menber includes an extension extended outwardly of said ink supply port,

sai d exaenS|on bei ng si zed no ewﬁébe¥o d, said 'Pk cO P&ah@ and
wher ei n sai d inﬁngoh?ﬁlﬂ%?cvs ota FEEDen I3t CHE W TR 5 r ecor di ng

head d wh t
alalively oFbsBPArErh BENEDr 1ararS aftEEALFaYaPhE B MPEY. o i

relatively Iong gl 2.pofthon Eﬁ%&%ggf'waifgnéénfﬁéné Dg-seakepyof rotation

t her eof . contai ner according to daiml erein said ink
retaining ”agﬁckQEnkﬁgaQikngu%béﬁrQhagsﬁgégrh§£h1§-the internal

5 wall, or by thermal deformation. As ink is delivered
out of the ink pouch 74 blow-molded of the resinous
material, the ink pouch 74 deforms in such a manner
that the opposing two walls of the ink pouch 74 with
the largest size gradually approach each other, while

10 the walls of the ink pouch 74 adjoining the largest
two walls of the ink pouch 74 and the corner portions
of the ink pouch 74 serve as portions for regulating
the deformation. Thus, the ink pouch 74 itself formed
of resinous material can be made to function as a

15 negative pressure generation source capable of a
predetermined amount of negative pressure, by
selecting the thickness and material for the internal
wall, or the ink pouch wall.

A referential code 77 designates the portion

20 of the ink container across which the external and
internal resinous walls of the ink container have been
welded to each other, and a referential code 78
designates a valving mechanism fitted within the ink
delivery hole 71A. As an unshown ink delivery tube is

25 pressed against the valving mechanism 78, or an ink
delivery permitting member, the ink delivery hole 71A

having been blocked by a valve is unblocked to allow



An ink co~~tait~er accordi~~g to Claiml, wherein said ink retaiMnxﬁjUszg
material is an ink bladder for accommobdati ng the ink. - 5 JUN 2003 -

4. An ink contai ~~er according to Claim1, whcrcin said ink retaining
menber is provided in said nmain body by blow nolding. 5. hn ink container
according to Claim1l, wherein said pressuze adjusting neans includes at

| east one of a valve nechanismfor releasing an internal pressure of said
mai n body when the internal pressure is2Argher than a predet ei zni ned | evel
and a val ve nechani sm for introducing anbient pressure into said nmain body
when the internal pressure is lower than a pzedetermned level. fi. An ink
cont ai ner acc rdLn en said,inh contalneggis nount ed

to a recordi iff®héaq, Hltﬁﬂn %B§I§n%u58n£glPﬁé PadBr §tRYChELS abutted to
h | h | nb
he"entenlon uhieysaldl 100 TERbes, A, gl 241 AR (0 coen

t he ink suppl por iRk “cOntai ner Jacco

y=ain body i jLy .g%racm.h%abatxsoglgﬁhggaeqﬁgﬁswa% GopLaLghAO the i nk,

which are in conmuni cafi on ch o erel said ink

retaini ng mapethahiish RY,0%LEadakntak 5@%%@%%%@%9:5@5 chambers, and
said pressure adjusting nmeans is provid

5 wvalving mechanisms, which constitutes a pressure
regulating means.

An ink container structured as described
above can regulate the internal pressure of the ink
container main structure 71 to supply ink as stably as

10 those ink containers described above, being assisted
by the ink pouch 74 as an ink storing member, the
valving mechanism V, and the valving mechanism 78,
which work in coordination.

Incidentally, the valving mechanism 78 shown

15 in Figure 13 is the same in structure as the valving
mechanism described with reference to Figure 4.
However, it is obvious that a valving mechanism having
the same structure as the valving mechanism described
with reference to Figure 11 may be used in place of

20 the valving mechanism 78.

(Embodiment 4)

Figures 14(a), 14(b), and 14(c) are drawings
for describing embodiments of the present invention,
which are different from the preceding embodiments in

25 that the ink container main structure 81 has two
separate ink chambers.

In these cases, the internal space of the ink



at | east one of said ink chanmbers. 8. An ink container according taQ Chmiﬁma
7, wherein said ink chanbers are separabl e. - 5 ~uN zoo3 - 49 9. &n I'n
cartridge conprising an ink container as defined in any one o~Clains 1-8 or
13-20, and an ink jet recording head constructed to eject the irtk supplied
t hrough said ink supply port of said ink container. 10. An ink cartridge
according to Caim9, wherein said ink container is separable fromsaid ink
jet recording head. 11. An ink cartridg%oaccording to Claim9, wherein said
ink jet recording head is provided with el ectrothei mal transducers for
generating thermal energy to eject ink. 12. An irtlc container for

contal s coRpRPeiRGE BALE nPELICEUTR| 5O it SFT e 0P (8¢ ai ning Lhe | nk i n
the main body_of.the_contalher,,pre re.adjustin s.for adjusting a
pressure in ¥ﬁ5£ﬁé%ﬂnbgﬂy?ég§d85Rv5§§§ ﬁ%ﬁgtrg |s%%s %gihn he iLk supgly

port, sod valengERRCR:! Bk URE Ot Re PLHGe FREDEpL Qs PLEOGATENSALE MK SUPPIY
port and an €elastic nmenber for urglng
mutually connected. The ink delivery hole 81A of the

5 ink container main structure 81 is connected to the
second ink chamber R2, in which a porous ink absorbing
member 82 as an ink retaining member for absorbing and
retaining ink, is disposed. Within the first ink
chamber R1l, ink 1 is directly stored, whereas within

10 the second ink chamber R2, the ink 1 is absorbed and
retained by the ink absorbing member 82. The ink
delivery hole 81B is provided with a valving mechanism
X such as those shown in Figures 4 and 11, although
its detailed structure is not shown here.

15 In the case of the ink container shown in
Figure l14(a), one of the walls of the second ink
chamber R2 of the ink container main structure 81 is
provided with an unshown hole as an air vent, which is
fitted with a two-way or one-way valving mechanism V,

20 such as the aforementioned various valving mechanisms,
which constitutes a pressure regulating means. In
this ink container, the internal pressure of the ink
container main structure 81 is regulated by the
valving mechanism V on the second ink chamber R2 side,

25 while the presence of the valving mechanism X prevents

ink leakage, so that the ink 1 is stably supplied in

the direction indicated by an arrow mark.



said plug nenber to plug sail ink supply port; 5 JUN 2003 - so ~hﬁrﬁfn
sai d plug nenber includes an extension extended oul waxdly of said in N"2003
supply port, said extension being sized not to extend beyond said firth
container; a;nd wherein said ink container is rotated when it is connected
with a recordi ng head, and wherein said extension is provided wth an
outward projection at a portion relatively renote iiomthe center of
rotation of said ink container, and wheBérn said projection has such a

|l ength that i,t is not outside said container. 13. An ink container
according to Claim12, wherein said ink retaining material is an ink
absorbing materi al . I nk cogt%hner accordin aim 12, w>>erein

said ink retaining n; gﬁtf%?aFaﬁg 2 R BpﬁdHEPtﬁbgeﬁcﬁﬂﬁﬂﬁdéPlng the ink.
1 Al tk= t di , t ~k t
neibernl;rpr8§§§£8ahg?é§?ggﬁél8%83 aﬁgﬁoﬁ%nﬁﬁgi%gkgigalgnlink Egn?;PkQ?
accordi ng 1 oofhLahit-11 BRCERED: ﬁﬂ'@on&saﬁg&emg hustLgiRang, | ggl udes al

| east one of a va ani sm rel'easing a erna pressure otsaid
mai n_body Wﬂgeowaeanwtnagnphﬁgmm hd 1R § hesdhffgmoa gbedgker mned |evel
and a valv - mechansm for introduci ng anbi ent pressure

into saids nﬁ's"&rﬁ@‘éﬁrmeBrtrﬁﬁgbﬂnbﬁrtn%hoﬂheiﬁuF‘Qgh%e l4(a). This
hole is fitted with a two-way or one-way valving
mechanism V, such as the aforementioned various
valving mechanisms, which constitutes a pressure
regulating means. In this ink container, the internal
10 pressure of the ink container main structure 1 is
regulated by the valving mechanism V of the first ink
chamber Rl and the valving mechanism V of the second
ink chamber R2, while preventing ink leakage with the
presence of the valving mechanism X, so that the ink 1
15 can be stably supplied in the direction indicated by
an arrow mark.
In the case of the ink container shown in
Figure 14(c), one of the walls of the first ink
chamber R1 of the ink container main structure 81 is
20 provided with an unshown hole, which is fitted with a
two~-way or one-way valving mechanism V, such as the
aforementioned various valving mechanisms, which
constitutes a pressure regulating mechanism. Further,
one of the walls of the second ink chamber R2 of the
25 ink container main structure 81 is provided with an
air venting hole 81. 1In this ink container, the

internal pressure of the ink container main structure



| ower than a predeterm ned level. 17. An ink container according tq_§1ﬂiﬂm
12, wherein when said ink container is n bunted to a recordi ng head, é {0k
supply tribe of the recording head is abutted to the extension to urge said
pl ug nncnbcr against th.e elastic nenber to open the ink supply port. 18,
An ink container according to Claim12, wherein said main body includes a
plurality of ink chanbers for containing the ink, which ate in fluid
comuni cation with each other, and wher ?A said inh retaining material is
provided ui at |east one of said ink chanbers, and said pzessure adjusting
means is provided in at |east one of said ink chanbers. 19. An inh

conl ai n~r acgggg%ngﬁégéﬁ]%hnhlsthghggﬁb@nﬁihcghihgﬁ%hggggggpgre separ abl e.

20. An ink s conprising: an-l ntar ner 'ned in aiml

or 12; a suply cLubRyt AnRREANRECLIHaW LisiBepi O AURRLY AUr| of said inlt

container; an ink jet recording head connectable wt | X~k supply tube

to eject Fhelbﬁ%g%ﬁpﬂhkﬁdthb'Qigbéﬁbé\6@”Eﬁéneélvin2 mechanism X,
CAS.A . AT AV. A AA A AAL{.A AI[.A . As{3. ASY. AA A A{L@A. Ah. Al A{. A AF. A

As. A A A A FgBs tAdtAifkl i8. AckeAstAbll sAp¥lAedAlif. AhA BilechionAal . AYE
.AFF.A .A2 8dp J UY oo
5 indicated by an arrow mark.

Further, since the internal pressure of the
ink container main structure 81 is regulated by the
valving mechanism V on the first ink chamber Rl side,
even if the internal volume of the ink chamber R2 is

10 reduced, the ink 1 can be stably supplied. The amount
of the ink storable in the second ink chamber R2 is
reduced by the amount equivalent to the internal
volume of the second ink chamber R2 necessary for the
placement of the ink absorbing member 82. Thus, being

15 able to reduce the volume of the ink absorbing member
82 means being able to increase, in relative terms,
the internal volume of the first ink chamber Rl in
order to increase the ink capacity of the first ink
chamber R1.

20 Also, in the cases of the ink containers in
Figures 14(b) and 14(c), the expansion or contraction
of the ink depleted portion of the internal space of
the first ink chamber Rl caused by the changes in the
ambient pressure is regulated, and therefore, the ink

25 flow into, or out of, the second ink chamber R2 is

controlled. As a result, ink is prevented from

leaking out of the ink delivery hole 81B. Since the
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kL 10%] & &%e ?nﬁérﬁ%luspace of the ink container main structure
81 into first and second ink chambers Rl and R2, the
internal space of which are connected to each other.
The ink delivery hole 81B of the ink container main
20 structure 81 is connected to the first ink chamber Rl.
Within the second ink chamber R2, a porous ink
absorbing member 82 as an ink retaining member which
absorbs and retains ink is disposed. Within the first
ink chamber R1l, ink 1 is directly stored, whereas in
25 the second ink chamber R2, the ink 1 is retained by
the ink absorbing member 82 which retains the ink 1 by

absorbing it. The ink delivery hole 81B is fitted
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with a valving mechanism X such as those described
with reference to Figures 4 and 11, although its
concrete structure is not shown here.

In the case of the application shown in
Figure 15(a), one of the walls of the second ink
chamber R2 of the ink container main structure 81 is
provided with an unshown hole as an air vent, which is
fitted with a two-way or one-way valving mechanism V,
such as the aforementioned various valving mechanisms,
which constitutes a pressure regulating means. In
this ink container, the internal pressure of the ink
container main structure 81 is regulated by the
valving mechanism V on the second ink chamber R2 side,
while preventing ink leakage with the presence of the
valving mechanism X, so that the ink is stably
supplied in the direction indicated by an arrow mark.

In the case of the application shown in
Figure 15(b), in addition to being structured as shown
in Figure 15(a), one of the walls of the second ink
chamber R1 of the ink container main structure 81 is
provided with an unshown hole, which is fitted with a
two-way Oor one-way valving mechanism V, such as the
aforementioned various valving mechanisms, which
constitutes a pressure regulating means. In this ink
container, the internal pressure of the ink container
main structure 81 is regulated by the valving

mechanism V on the first ink chamber R1 side and the

%
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valving mechanism X, so that the ink is stably
supplied in the direction indicated by an arrow mark.
5 In the case 0of the application shown in
Figure 15(c¢), one of the walls of the first ink
chamber R1 of the ink container main structure 81 is
provided with an unshown hole as an air vent, which is
fitted with a two-way or one-way valving mechanism V,
10 such as the aforementioned various valving mechanisms,
which constitutes a pressure regulating means.
Further, the one of the walls of the second ink
chamber R2 of the ink container main structure 81 is
provided with an air venting hole 81C. In this ink
15 container, the internal pressure of the ink container
main structure 81 is regulated by the valving
mechanism V on the first ink chamber Rl side so that
the ink is stably supplied in the direction indicated
by an arrow mark while preventing ink leakage with the
20 presence of the valving mechanism X.

Further, since the internal pressure of the
ink container main structure 81 is regulated by the
valving mechanism V on the first ink chamber R1l, the
ink can be stably supplied even if the internal volume

25 of the second ink chamber R2 is reduced. Since the
ink capacity of the second ink chamber R2 is reduced

by the placement of the ink absorbing member 82 in the
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second ink chamber R2 results in increase in the
volume of the first ink chamber Rl, increasing thereby
the overall ink capacity of the ink container.

5 In the cases of the applications shown in
Figures 15(a) and 15(b), the expansion or contraction
of the ink depleted portion of the internal space of
the second ink chamber R2Z created by the ink
consumption, caused by the fluctuation in the ambient

10 pressure, is regulated, and therefore, the ink flow
into, or out of, the first ink chamber Rl is
controlled. As a result, ink is prevented from
leaking from the ink delivery hole 81B. In other
words, in the cases of the applications shown in

15 Figures 15(a) and 15(b), the ink flow into, or out of,
the ink chamber Rl is controlled as described above,
it is possible to improve the volumetric efficiency of
the ink container (ratio of usable volume of ink
relative to ink container volume) by reducing an ink

20 buffer portion which is conventionally necessary in
the first ink chamber RIl.
(Embodiment 6)
Figures 16(a), 16(b), and 16(c) are drawings
for describing applications of the present invention

25 to ink containers which comprise two separable main

structures, and is different from the ink containers

described before.
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In these applic the WO S ructures
that is, the first and second ink container main
structures 91 and 92, are separably connected to each
other at the connecting holes 91A and 91B,
respectively. The second ink container main structure
92 is provided with an ink delivery hole 92B, and
within the ink chamber of this ink container main
structure 92, a porous ink absorbing member 93 as an
ink retaining member, which absorbs and retains ink,
is disposed. Within the ink chamber of the first ink
container main structure 91, ink 1 is directly stored,
whereas within the second ink container main structure
92, ink 1 is retained by being absorbed in the ink
absorbing member 93. The ink delivery hole 91B is
fitted with the valving mechanism X such as those
shown in Figures 4 and 11, although its concrete
structure is not shown here.

In the case of the application shown in
Figure 16(a), the second ink container main structure
92 is provided with an unshown hole as an air vent,
which is fitted with a two-way or one-~way valving
mechanism V, such as the aforementioned various
valving mechanisms, which constitutes a pressure
regulating means. In this ink container, the internal
pressures of the ink container main structures 91 and
92 are regulated by the valving mechanism V on the

second ink container main structure 92 side, while
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mechanism X, so that the ink is more stably supplied
in the direction indicated by an arrow mark.
In the case of the application shown in
5 Figure 16(b), in addition to being given the structure
shown in Figure l16(a), the first ink container main
structure 91 is provided with an unshown hole, which
is fitted with a two-way or one-way valving mechanism,
such as the aforementioned valving mechanism, which
10 constitutes a pressure regulating means. In this ink
container, the internal pressures of the ink container
main structures 91 and 92 are regulated by the valving
mechanism V on the first ink container main structure
91 side and the valving mechanism 92 on the second ink
15 container main structure 92 side, while preventing ink
leakage with the presence of a valving mechanism X, so
that ink is more stably supplied in the direction
indicated by an arrow mark.
In the case of the application shown in
20 Figure 16(c), the first ink container main structure
91 is provided with an unshown hole, which is fitted
with a valving mechanism, such as the aforementioned
various valving mechanisms, which constitutes a
pressure regulating means. Further, the second ink
25 container main structure 92 is provided with an air

vent 92C. In this ink container, the internal

pressures of the ink container main structures 91 and



10!1'S/ 109 ()-& N 10% &{ && ()-&@. 10% & () - SI D@ 10%uqué& ()-S  _t Juy 7003
10% * & () - @UU WHWW ?M210 10 10%2U&' () - @N 10%! () - @ mL0%&! () - S

MLOY%F& () - SS10% & ()-' @ML0%& () - gWDXE XMYYGZZZ}[ 9+1 10!;/y 109& ()-9!,/y
109%& () - 9y&10% +& () - @Iy&lO%&' ()-@ 10%j & ()-,!;: @ 109%& ()-,ZzzzZ[[\ dBl
101; !, 10%& ()- 10%& ()-S! 10% & ()- SflO‘Vg&'()-s' Y10%g& ()- 10

10\[]]]m~{_2z[9B1 10, /y 10%& ()- ( 100%9&' )-s!6# ( 10%&' ()-s!Ns$
109& ()-"10%& ()-! @10%& ()- { - 1S10! (109 ()- s

- 10907& ()-f1090& ()-!' mlO% ()- 10PP 10PP 10PP! DIy

109PP& () - a#b| bcczX9r S10! ( 1094& ()- 'N 109%& ()- 'X 109%& ()- 'D
109 ()-! @ 109W& () - 10Q94& ().- scd*e+e, e-e: e?ef  S1Q!

10UKKE () - f SPRREe( )fegr?n!@%eé . theg§@l 1’66‘@ f@@@ﬁaﬂsm%ea e v

/R I Oy R I /R o/
109 () - ffgghfflf}zs)i(__er% Oclf) 1&101{1%81? Qaln éﬁ: Zl éﬂgfe( )91 si 1e0 é% (t%at ink

is more stably supplied in the direction indicated by
an arrow mark. Since the internal pressures are

5 regulated by the valving mechanism V on the first ink
container main structure 91, ink can be stably
supplied even if the volume of the second ink
container main structure 92 is reduced. Further, the
ink capacity of the second ink container main

10 structure 92 is reduced by the amount equivalent to
the internal volume of the second ink container main
structure 92 necessary for the placement of the ink
absorbing member 93. Thus, affording reduction in the
volume of the second ink container main structure 92

15 makes it possible to increase the overall ink capacity
of this ink container by increasing the volume of the
first ink container main structure 91 relative to the
volume of the second ink container main structure 92.

In the cases of the applications shown in

20 Figures 16(b) and 16(c), the expansion or contraction
of the ink depleted portion of the internal space of
the first ink container main structure 91, caused by
the changes in the ambient pressure, is regulated, and
the ink flow into, or out of, the second ink container

25 main structure 92 is controlled, and therefore, ink is
prevented from leaking from the ink delivery hole 92B.

In other words, in the cases of the applications shown
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in Figures 16(b) and 16(c), the ink flow into, or out

of, the second ink container main structure 92 is

controlled, and therefore, an ink buffer portion which

is conventionally required by the second ink container

5 main structure 92 can be reduced in size. Therefore,

it is possible to improve the volumetric efficiency of

the ink container (volume of usable ink in ink

container relative to ink container volume) by

reducing the size of the ink buffer portion.

10 (Embodiment 7)

Figures 17(a) and 17(b) are drawings for
describing additional cases in which the present
invention is applied to an ink container comprising
two ink container main structures which can be

15 disconnected from each other.

In these cases, the two ink container main
structures, or the first and second ink container main
structures 91 and 92, are separably connected to each
other at connective holes 91A and 92A, respectively.

20 Within the ink chamber of the first ink container main
structure 91, an elastic ink pouch 94, as an ink
retaining member, for storing ink is disposed. The
second ink container main structure 92 is provided
with an ink delivery hole 92B. Within the first ink

25 container main structure 91, ink 1 is held within the

ink pouch 94, whereas in the ink chamber of the second

ink container main structure 92, ink 1 is directly
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valv1ng mechanism X such as those shown before in
Figures 4 and 11, although its concrete structure is
not shown here.

In the case shown in Figure 17(a), the second
ink container main structure 92 is provided with an
unshown hole as an air vent, which is fitted with a
two-way or one-way valving mechanism V, such as the
above described various valving mechanisms, which
constitutes a pressure regulating means. In this ink
container, the internal pressures of the ink container
main structure 92 and ink pouch 94 are regulated by
the valving mechanism V on the second ink container
main structure 92 side, with ink leakage being
prevented by the presence of the wvalving mechanism X,
so that ink is more stably supplied in the direction
indicated by an arrow mark.

Further, since the internal pressures are
regulated by the valving mechanism V on the second ink
container main structure 92 side, ink can be stably
supplied even if the volume of the first ink container
main structure 91 is reduced. Further, since the ink
capacity of the first ink container main structure 91
is reduced by the amount equivalent to the amount of
the internal volume of the ink container main
structure 91 reduced by the placement of the ink pouch

94, affording the reduction in the volume of the first

-5 JUN 2003
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ink container main structure 91 makes it possible to
improve the overall ink capacity of the ink container
by increasing the volume of the second ink container
main structure 92 relative to the first ink container
main structure 91.

In the case of the application shown in
Figure 17(b), in addition to being structured as shown
in Figure 17(a), the first ink container main
structure 91 is provided with an unshown hole, which
is fitted with a two-way or one-way valving mechanism
V, such as the above described various valving
mechanisms, which constitutes a pressure regulating
means. In this ink container, the internal pressures
of the first and second ink container main structures
91 and 92 are regulated by the valving mechanism V on
the first ink container main structure 91 and the
valving mechanism V on the second ink container main
structure 92, while ink leakage is prevented by the
presence of a valving mechanism X, so that ink is more
stably supplied in the direction indicated by an arrow
mark.

In each of the above described embodiments,
it was assumed that the mounting of the ink container
and the connection of the ink delivery tube occurred
in parallel. However, in such a case that an ink
container is mounted from diagonally above, through a

rotational motion as shown in Figure 18, the time when
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the end of the valve stem 18c of a valving mechanism
18 comes into contact with an ink delivery tube 3 does
not concur with the time when the valving mechanism 18
engages with the ink delivery tube 3; in other words,

it is possible that before a sealing member 3A fitted

around the ink delivery tube 3 is placed airtightly in

contact with the ink container, the valéing mechanism
18 is opened as shown in Figure 18, which leads to ink
leakage.

Thus, the valve stem 18c may be shortened, as
shown in Figure 19, on the side by which it makes
contact with the tip of the ink delivery tube 3 when
the ink container is mounted as shown in Figure 18.
With such an arrangement, the tip of the ink delivery
tube 3 comes into contact with the valve stem 18c of
the valving mechanism 18 with such a timing that the
ink delivery hole 1A is unblocked after the interface
between the ink delivery tube 3 and ink container is
airtightly sealed. Therefore, it does not occur that
ink leaks due to premature unblocking of the ink
delivery hole 1lA; in other words, the ink delivery
tube 3 and ink container are flawlessly connected.

Further, it is possible to deal with the
above described problem by providing the valving
mechanism 18 with a projection 18g as shown in Figure
20, instead of changing the length of the valve stem

portion of the valving mechanism 18. 1In this case,
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the ink delivery tube 3 makes direct contact with the
projection 18g without coming into direct contact with
the valve stem 18c of the valving mechanism 18, and
therefore, attention should be paid to the manner in

5 which the interface between the ink delivery tube 3
and ink container is sealed.

Figure 21 is a drawing for describing an ink
jet recording apparatus IJRA, which is compatible with
the ink container in each of the above described

10 embodiments, and also is compatible with an ink jet
cartridge comprising any of the above described ink
containers and an ink jet recording head.

A lead screw 5005 is rotated by the forward
or reverse rotation of a driving motor 5013 through

15 driving force transmission gears 5011 and 5009. A
carriage HC has an unshown pin which engages in the
spiral groove of the lead screw 5005, and is
reciprocally moved in either of the directions
indicated by an arrow mark a or b according to the

20 rotational direction of the lead screw 5005. On the
carriage HC, an ink jet cartridge IJC is mounted.
Designated by a referential code 5002 is a pressing
plate, which presses recording medium such as paper oOr
OHP film upon a platen 5005, across the entire moving

25 range of the carriage HC. Referential codes 5007 and
5008 designate photo couplers as home position

detecting means, which detect the lever 5006 of the
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carriage HC to switch the rotational direction of the
motor 5013, or to carry out the like operations.
Designated by a referential code 5016 is a supporting
member which supports a capping member 5022 which caps
5 the recording head. Designated by a referential code
5015 is a suctioning means for vacuuming the interior
of the capping member 5022. The suctioning means
keeps the ink ejection performance of the recording
head at a preferable level by suctioning the ink which
10 does not contribute to image recording, from the
recording head through the hole 5023 of the capping
member 5022. A referential code 5017 designates a
cleaning blade, and a referential code 5019 designates
a member which makes it possible for the cleaning
15 blade to be moved forward or backward. These members
are supported on a supporting plate 5018 on the main
assembly side. A referential code 5012 designates a
lever for triggering the suction based performance
recovery operation. It moves to control the
20 transmission of the driving force from the driving
motor, as a cam 5020 in engagement with the carriage
HC moves.
As described above, according to the present
invention, the main structure of an ink container is
25 provided with a combination of an ink retaining member
which is placed within the main structure, a pressure

regulating means which regulates the internal pressure
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of the main structure, and a valving mechanism which

unblocks or blocks the ink delivery hole of the main

structure. Therefore, ink is always properly retained

in the main structure of the ink container to be

5 stably supplied, and the fluctuation of the internal

pressure of the main structure of the ink container

for which the changes in the environment of the ink

container, or the like, is responsible, can be

suppressed to prevent ink leakage or the 1like

10 problems.

Further, the provision of a valving mechanism
reduces ink flow resistance, making it possible to
flawlessly supply ink to a recording head compatible
with high speed printing.

15 While the invention has been described with
reference to the structures disclosed herein, it is
not confined to the details set forth, and this
application is intended to cover such modifications or

changes as may come within the purposes of the

20 improvements or the scope of the following claims.

25
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body thereof through an ink supply port, said container comprising:
an ink retaining material for retaining the ink in the main body of (he
conlainer;
pressure adjusting means for adjusting a pressure in the main body; and
a valve member disposed in the ink supply port, said valve member
including a plug member for plugging said ink supply port and an elastic member for urging
said plug member 10 plug said ink supply port;
wherein said plug member includes an extension extended outwardly of said
ink supply port, said extension being sized not to extend beyond said ink container; and
wherein said ink container is rotated when it is connected with a recording
head, and wherein said extension is relatively short at a portion relatively closer to a center of

rotation of said ink container and is relatively long at a portion relatively remote from the

center of rotation thereof,

2, An ink container according to

Claim 1, wherein said ink retaining material is an ink absorbing material.

i An ink contajner according to

Claim 1, wherein said ink retaining material is an ink bladder for accommodating the ink.



109 ()-9' FZ10%&' ()- LI JKLwi [ MLO! t * 1 10% 10 10 -5 N 203
101" 1109 ()-S&! "1 109KK&' ()-S& | 109ANE () - S&! " ! 10%h&' () - SELYA2i : ondnE D]
10%+& ()--1S 10%n& ()--  10%V& ()-f!

109BVBV&' () - S10%2& () - &Ml0% & () - 0>v>zX6MLO! f s3 10%& ()-f!ks3

10% ] & ()-f17f&10%& ()-1ff&L0%& ()-, 10%V& ()-IN,

109%' ()-rS10!1° @O%& ()- @- 10%&: ()-g1*® 109%&' ()-g, 100 ()-!c&LO%& ()- 10
10 10VWR}A2410! 10710% ()-&g 10% & ()- @ #&g 109& ()- @g 10%& ()- ! #yg

109%& ()-" @O%& ()- @] K10l 10 10%0& ()-

10%08' () - y910%084() - | 10%08! () - ! &l MLOUO0R' () An itlOcobteiney betBrile to10

10908 ()- 1 10%0& ()- " 10%08 ()- 10%0& ()- 10908 ()- 3 10%% ()- 6D dEK1O!
1035 EPHRE , Wirercin 3868% 1edaming meABENs frbviddPHEEI( thainBb@YEEbI0Wmolding.

5. An ink container according to
Claim 1, wherein said pressure adjusting means includes at least one of a valve mechanism for
releasing an intemal pressure of said main body when the internal pressure is higher than a
predetermined leve] and a valve mechanism for introducing ambient pressure into said main

body when the internal pressure is lower than a predetermined level.

6. An ink container according to
Claim 1, wherein when said ink container is mounted to a recording head, an ink supply tube
of the recording head is abutted to the extension to urge said plug member sgainst the elastic

member to open the ink supply port.

7. An ink container according to
Claim 1, wherein said main body includes a plurality of ink chambers [or containing the ink,
which are in fluid communication with each other, and wherein said ink retaining material is
provided in at least onc of said ink chambers, and said pressure adjusting means is provided in

at least one of said ink chambers.

8. An ink container according to

Claim 7, wherein said ink chambers are scparable,
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9, An ink cartridge comprising an ink container as

defined in any onc of Claims 1-8 or 13-20, and an ink jet recording head constructed 1o gject

the ink supplied through said ink supply port of said ink container.

10. An ink cartridge according to

Claim 9, wherein said ink container is separable from said ink jet recording head.

11. An ink cartridge according to
Claim 9, wherein said ink jet recording head is provided with electrothermal transducers for

generaling thermal energy to gject ink.

12. An ink container for supplying ink out of a main body
thereof through an ink supply port, said container comprising:

an ink retaining material for retaining the irk in the main body of the
container;

pressurc adjusting means for adjusting a pressure in the main body; and

a valve member disposed in the ink supply port, said valve member
including a plug member for plugging said ink supply port and an elastic member for urging

said plug member to plug said ink supply port;
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wherein said plug member includes an extension extended outwardly of said
ink supply port, said extension being sized not to extend beyond said ink container; and

wherein said ink container is rotated when it is connected with a recording
head, and wherein said extension is provided with an outward projection at a porlion relativcly
remole from the center of rotation of said ink container, and wherein said projection has such

a length that it is not outside said container.

13. An ink container according to Claim 12, wherein said ink

relaining material is an ink absorbing material.

14. An ink container according to Claim 12, wherein said ink

retaining matcrial is an ink bladder for accommodating the ink.

15. An ink container according to Claim 12, wherein said ink

retaining member is provided in sajd main body by blow molding.

16. An ink container according to Claim 12, wherein said pressure
adjusting means includes at least one of a valve mechanism [or releasing an internal pressure

of said main body when the internal pressure is higher than a predetermined level and a valve



100F) 10%r&' () - %40%r& ()-"10%m& ()-10%r& ()-t10%r& ()-10%r& ()-~\]~_I xmbC
1009' Z10%& ()- 10m 10m 10m Y4' ! 10%& () - =5 JUN 2009
,, 2" 1 10%& ()-/10%& ()-+10%& ()- | gldEnbC

100 ! 10%r& () -s! 10%r& ()-10%r& ()-:10%r& ()- "10%& ()- yl0%m& ()- 3GUdEnbC
10C#@0%r& () - !'10%r& ()- "10%m& ()-XQ%r& ()-fml0o%& ()-F10%& () - UMIEnbC
100Y410%r&' () -2910%& ()-/410%r& ()--T0%r& ()-y) 10%& ()-9' 10%r& () - MUEnbC
100Y410%r&' () -2910%& ()-/410%r& ()--10%r& ()-y) 10%& ()-610%r& () -

Normal " "Headi ng 13]c" "Headi ng 23]c" "Headi ng 33]c" "Heading 43]c"

" Headinmghas8]icior ttkedwding)argtsipat prespirs ante gpid BT bodyadign Hig igeel pressirads ng 93] c" A
"Default Paragraph Fontl T!&, 1#7<Ai GVRW, bHgl qv>| xpNh™ & KL"

" $&( * |owdP 408 2 pré@BRIiHMRREVXZ\ * bdf hj | n ) 9] JZh{ Exqb5M G zRVB7

L #3pX ), /146" : <>@DEHIMPRUQWZ\ { " cf h*knoWtwy| ="B@ O ErB 9} zLLo* L\zl U
I"H#EYR () *+,-./0123456789: ; <=>?@A\BCDE6Ti mes New RomanAri al Courier New'h
Root Ent r yWbr dDocunent " #$9&' () *+,-./0123456789: ;

<=>? @\BCDEFGHI JKL QRSTUW YZ& N T abgdef ghj ik PAr.st UV wx ~
| #$UR () *+,-./01 456789#’%&9 ‘%Efﬁé §tgelﬁmhﬂn‘%§"m when S b
container is mounted to a recording head, an ink supply tube of the recording head is abutted

to the extension to urge said plug member against the elastic member to open the ink supply

port.

18. An ink container accérding to Claim 12, wherein said main
body includes a plurality of ink chambers for containing the ink, which are in fluid
communication with each cther, and wherein said ink retaining material is provided in at least
one of said ink chambers, and said pressure adjusting means is provided in at least one of said

ink chambers.

19. An ink container according to Claim 18, wherein said ink

chambers are separable.

20. An ink supply systemn comprising:

an ink containcr as defined in Claim 1 or 12;

a supply tube to he connected with the ink supply port of said ink container;
an ink jet recording head connectable with said ink supply tube to eject the

ink supplied from said container.



