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WD 2005/ 051666 PCT/JP2004/017896 1 DESCRI PTION | NK
CARTRI DGE Technical Field This invention relates to an
WO pdososwsb6 | dge and an 5 inkjet recordi ng appaPEr/ur2004/017896

equi pped with the ink cartridge. Background Art An
ink cartridge is typically Igaded into an inkjet
recordi ng apparatus by nounting the ink cartridge into
the inkjet recording apparatus. A rubber stopper is
attached to 10 the ink cartridge and prevents air, ink

or any ot her naterlalgi ng or exiting the
ink cartridge. The é%ggiﬁﬁjgﬁng appar at us

[N hol |l ow needle with an acumnate tip. Wen
INkhéhHggiggptridge is pushed and | oaded into the

mebRKk 8L1r #¢Q4di Nng apparatus, the hollow needle 15
penetrates the stopper plug so that an inside of the

i nk C@Hﬂg(HﬁwéﬁtiﬁnCQ@HH@b%aHk9naMﬂHBHWE%EE¥i&dé and an
needle in order to supply ink to the inkjet recording

inRppar aedsrdibgweyebrathe aguappatewticp ehet hekhdalrewidge.
needle is formned wth the acum nate tip projecting

BatkgaodndhAritser. It is 20 thus necessary to enpl oy

safety nmeasures in order to prevent a user from

t ouchi Ag tiek teprttidJaparesep Unakayi heddPdt énto an inkjet

Application Publication H3-197052, for exanple, an
repakfengr eppediatgs dpparatusing éﬁ@u pped g@rrpdge into the
. protection device that protects 25 the user fromth
lnEéFFoiﬁPﬁ@é@lﬂég\Aﬁ@@aﬁﬁ‘é%ol I%V\FH]é]é@IfeSt§PP§%pé§eé‘tt?I$@ed to

rot ection devlce has rotection plate  installed
thBer Wokn THECROPPOW RBGdIRPSHRIGE 12l i n WHF cIPd hé ™y npther

ma%grggid%%om éH%S%E%&'&}‘¥§¥¥1£§ %8 'igwecQgL ﬁﬁe. The
inkjet recording apparatus includes a hollow needle with an
acuminate tip. When the ink cartridge is pushed and loaded
into the inkJjet recording apparatus, the hollow needle
penetrates the stopper plug so that an inside‘of‘the ink
cartridge 1s in communication with the hollow needle 1in
order to supply ink to the dinkjet recording apparatus.
However, the acuminate tip of the hollow néedle is formed
with the acuminate tip projecting toward the user. If is
thus necessary tb employ safety measures in order to prevent
a user from touching the tip.

In Japanese Unexamined Patent Application
Publicatioﬁ H3-197052, for example, an inkjet recording
apparétus is equipped with a protection device that protects
the user from the hollow needle wﬁen the hollow needle is
exposed. The protection device has"a protection plate
installed between the hollow needle and a side in which the

ink cartridge 4is inserted in order to cover the hollow
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WD 2005/ 051666 PCT/JP2004/017896 2 needl e. When the
ink cartridge is |loaded, a | ock of the protection
w@k@tesmben the protection plate is in a shi el PCTIgP2004/017896

position is rel eased and .the holl ow needle i s exposed.
Furt hernore, the hollom1need5e penetrates the stopper
plug 5 and the ink cartridge™ s thus |oaded in the

i nkj et recording apparatus. Furthernore, when the ink
cartridge is reaned the protection plate is placed

nobBitNe, LR A9 HRY 1ap Blagd, B%“ksf%ﬂqé%'n' At Tofflusof the
pr%@gc £8ﬁe§%égﬁo€*§£etﬁglﬁ&g%ﬁéggo%sg g%%ogﬁ %a a shielding

ouc I ng Ow neéd I'sc anése

posexaf ned RalienlseAPRKLathan 1'}9113‘90311?1&?317%3’15I h%&%osed

al so exist ink cartridges that preven rom

Fub€RKEREré| omnehecardw | #8681 ¥heR nlhe 2 t6aS tﬂfﬂéjg@ﬁoef)@r plug
renoved frominkjet recording devices. Such 15 in

andathei tigescarerpdgui dedtwukhlaadeak iaharbernikhat recording
stores ink, an ink supply port that externally

apsappties | Akrshermdrej nwhea ithe chatrbesrtabhdganisnkemoved,
gui dance chanber fornmed between the ink chanber and

thehprphkcsippl plpbet isTheldadd g deneesbhabtenghposésian by
valve unit, and a 20 cylindrical packing is inserted

a tWigtere G swpplRa pare. hefsk Jal ghaanppalé;wgekw by lock
a conpression spring in a direction elastical

CO%BﬁF%EFrnd“FH@ &ﬂ@rHF?E%Ftb%%kP%@t?nShé?ééﬁ FBe user from

trucg the k f|OM/£ath and the val ve unit
tOBF veHt h?nﬁo 8W1P%§Q fig fromthe ink chanber side.

The 25 |nk artrld i s.,structured such.that
att ach&§ to% ECloﬁ et %@Corggﬁﬁn§§V|ceUn§§apﬁ?e§uppP tent

AoREh e Banth L 210511 08,75x,| il gk B8CKl0g, 00, CUH0RS ages
thhbepyak¥atunidy toMar dithRi hfK from the cartridges when the
cartridges are removed from inkjet recording devices. Such
ink cartridges are provided with an ink chamber that stores
ink, an ink supply port that externally supplies ink stored
in the ink chamber, and an ink guidance chamber formed
between the ink chamber and the ink supply pért.

The ink guidance chamber houses a valve unit, and a
cylihdrical packing is inserted into the ink supply port.
The wvalve unit is wurged by a compression spring in a
direction elastically contacting the cylindrical packing in
order to 6bstruct the ink flow path, and the wvalve unit
prevents ink from leaking from the ink chamber side. The
ink cartridge is structured such that, when attached to an
inkjet recording device, an ink supply ﬁeedle penetrates the

cylindrical packing and opposes the urging force of the

compression spring to press the valve unit toward the ink
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WD 2005/ 051666 PCT/JP2004/017896 chanber. An ink fl ow

path is thereby forned in order to supply ink. There
W@abk®e/osrebet | nk cartridges, for exanple, in JEQEMOEH/017896

Lai d- Open Patent Application No. 9-20018, in which 5

the color of ink storedin the ink cartridge is easily

recogni zed. Such ink cartridges include container

bodi es including porous materials into which ink is

absorbed, and cover nenbers that cover top openings

of the cantainers. The cover ers are fornmed of
ChFHPEFT al St M Aot Bhe 120 I he RASTNEn Order to
Suﬁﬁfgr &g by the porous materials. Therefore, even
cartridges of nmultiple colors are installed,

becausey st al] ab g can DRIDRILANRGAY, FEOMNANG, in

the col or of cover nenbers of ose I'nk " cartridges,

Jaﬁbﬁégét ablatbpanofpatRintcatddidaas: of Wb fferens1dd in which
col ors can be prevented. I'n addition, in order to

théew@giiZe oft henkgolsdoreid t he itike i rinndwecaﬂkrgagérllokgeeasny
ink cartridges forned fromtransparent or
resegnitednspadwesit takercatisriadeges alaclkdewrcoMieimeal dodies
exist ink cartridges, for exanple, in 20 Japanese
intaidigpeporatenmaApliaat i bat 4 1wB82R5 inko wshi ghsarbed, and
deaerati ng proceSS|ng has been performed in order to
CO%eBr dehais atbat |m@quetPﬁkQﬁﬁQ#W%®eoﬁsﬁh%l@@@@alners
within a packagi ng body and t he packa [ body is
TheeFAVER H‘GB‘P@§§uraée HEFRESH <t Jrat ler %@%@ﬁﬁebék}? same

held in.a pressure 25 he uced state in order
f

to
CO%BBpr@?s tHE det2fi ofREPERE e e%er%?ﬁau?nkm®ﬁ fFdals.
Thé?%f%gg C%&Irlng 'S, ﬁ ané%% ES%eFTh% I%ﬁéj fé Eofors are
ge at so

carfri i's IVI 0 two' spaces” by

1n€€§}5%§004%ﬁ%%%5%¥thLHsEQ?lE%@oﬁpaQ§ﬁlmobéooﬁhgﬁigﬁﬁ

recognizing the color of cover members of those ink
cartridges, misinstallation of ink cartridges of different
colors can be prevented. In addition, in order to recognize
the color of the ink in the ink cartridge, ink cartridges
formed from transparent or semi—trénsparent. materials are
also known. |

There also exist ink cartridges, for example, in
Japanese Laid-Open Patent Application 11-58775, to which a
deaerating processing has been performed in order to store
deaerated ink. The ink cartridge is included within a
packaging Bodf and the packaging body is held in a pressure-
reduced: state. The packaging body is held in a pressure-
reduced state in order to suppress fhe deterioration of the
deaerated ink while the ink cartridge i§ transported.

The inside of the ink cartridge is also divided

into two spaces by a partition wall. Within the two spaces
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4 divided by the partition wall, one space is used as
an ink supply chanber that tenporarily stores ink
wo bas/ossecuppl i ed froman ink supply hol e, anPCHROI17896

space is used as an ink chanber that is filled by a
porous nmenber that can storeyink. 5 In order to store

a |l arge anount ~of ink, the ink chanber requires nore
space than the ink supply chanber. Because of this,

t he partition wal |l is arranged at a position that is

f | t d | | t
PR R ier 4 BPLETORre SaPenet it ion P L
P
it %ﬁta%%%% 0T RS Y or SRatplL: SRare PnguPPLied

£rbRakagden kokubpk ﬁo@éevsaaeqn@%@@%@a%%d jaboveq ta@era% ink
I S prowdeda Switch I Ng val ve unit which opens and

chehRBbrUehstt he EEUIlfeHOWylé pat-buandeape@MRhessiceh store ink.
spring which urges the valve unit. Thus, an ink

Inguirdancetshanbee is Legyer ethduntorder ingk, atitachinkhehamber
valve unit. Furthernore, the conpression spring nust
refeiréer medebepaeen thhe ithle suyplspmrdnt drednbdre | Because of
chanmber. The structure for formng an ink flow path
tht-ﬁus thec areest doimyt exal R01Besawsagrehe afal veponi tiandthat is
he conpreSS|on spring are attached within the ink
Sl@ﬁﬂééﬁé@ eHanbE?PSes héoat%%cm?é%ﬁSlt@pe?Htil I PecBhesthe ink
ifch requiring further manufacturing steps.
SuPBnZef @W@?ﬁ hi gh manufacturing costs are required
roduce t§%F Ek cartrldge 25 Additionally, a
i

Di%%ﬁ%??gglgﬁ ?vﬁﬁ&é Fron1netal is used. When
i star ded iz ebhS: PR iERE M Mhefesfialitnga ratent

Apﬁ?ﬂé%"c%he of.T OMJ1eSIIs B er¢ @ Sey ISP, WIRB-dl $RES1RG kage
of WO 2005/ 051666 PCT/ JP2004/ 017896

of ink is prevented as described above, there is provided a
switching valve unit which opens and obstructs the ink flow
path and a compression spring which urges the valve unit.
Thus; an ink guidance chamber i1s required in order to attach
the valve unit. Furthermore, the compression spring must be
formed between the ink supply port and the iﬁk chamber. The
structure for forming an ink flow path thus becomes complex.
Because the wvalve unit and the compression spring are
attached within the ink guidanbe chamber, the attachment
operation becomes difficult, requiring further manufacturing
steps. Coﬁsequently, high manufacturing costs are required
to produce the ink cartridge.

Additionally, a compressioﬁ spring made from metal
is used. When recycling, a metal compréssion spring cannot
be discarded together with the ink cartridge which is

constructed from resin materials. Thus, when disposing of
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5 an ink cartridge, it is first necessary to
di sassenble the 1ink cartridge and renove the
W@ 9p0EReé on spring. As a result, the use of BCTERA04/017896
conpression spring entails problens in.that the
conpl exity of discarding an iknk 5 cartridge is
i ncreased, and di sposal costS al so becone high. The
present invention allows, anong other things, a
reduction i n manufacturing costs and a reduction in

andE% o. f¥§§§ 19 %ée%ﬁk%%kr§£20dlnentéo 1sgsse?ble the

car ge i'ncl udes a connunlca
J_nﬁ rfclﬂﬁ'é | h £ aRahlo§<Of th8° LeaL L ngy W inkyg 4
er; val ve that is novable a support sed

re&hig'n EH@ cegEuni £atd o shanbey o%?fg%sfﬂﬂnugﬂrlng entails
|nclud|ng a val ve seat and an o I Ng exposi ng a '

prbpl &AR of nt henwal venat @61’&%@@5{@&5}”&6@Yd(i%@{aﬁ:@'lng an ink
portion, 15 wherein the valve seat is adjacent to the

cavakyvagat ianiautresseper bpdeny sgpbskhe coperi B scabedcatme high.
urgi ng device that extends fromthe valve seat, the
urgingﬂhaﬂpnesﬁm@cimwemtﬁmmcalhgwsthemvagvethad things, a
urging the valve toward the valve seat, wherein the
redub¢écsepar apayfhcsiring vasve sagl awkenlugtign in disposal
predeterm ned force is applied to the valve and the
C°§Eéport and the urging device are forned as a
one-pi ece nenber. In exeqflar enbodi nent s,

V&
deV|ce;quﬁ%ﬁﬂﬁg%Fyv%WQ% $5 FDvab ecagﬁalgge includes

OIS0 SR RUPPOL TS 00 B C08 SYPROTT, LTI HB8 810 o

CO%&Jﬂ{lMEC?ElBQe ?Eho{hgaﬁﬁ'kycﬁ%hége BOLLHQR ¢p e'&%‘ thovable;

€ va I's ad] acent val ve ‘at an out

SR VAR Pran oy A ML, e
suﬁpbﬁﬁt |dhcamaed | B WAQ 00549981666 P&/ HRRROHPLIIB8sing a
bottom of the valve at an approximately central portion,
wherein the valve seat is adjacent to the valve at an outer
periphery of the opening; and an urging device that extends
from the valve seat, the urging deﬁice directly contacting
the wvalve and urging the wvalve toward fhe valve seat,
wherein the valve separates from the valve seat when a
predetermined force 1is apﬁlied to the valve and the support
and the urging device are formed as a one-plece member.

In exemplary embodiments, a valve device includes a
valve that is movable; and a one-piece support. The one-
piece support includes a valve seat with an opening exposing
a bottom of the valve at an approéimately central portion,
wherein the valve seat 1s adjacent to fhe valve at an outer

periphery of the opening, and an urging device that extends

from the valve seat, the urging device directly contacting
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6 the valve and urging the valve toward the val ve

seat, wherein the valve separates fromthe val ve seat
wab@s/osieepr edet erm ned force is applied to theP@HIR2004/017896

In exenpl ary enbodi nents, an ink cartridge includes 5

an ink chanber that can storg ink; a comrunication

chanber wth a first opening that conmunicates with

the ink chanber and a second opening that can receive

an extract conponent; a valve that is positioned

bet n the first .openi and.the _ second eni_ng;.__and
eng® VEET | Hith GG L SR DOTE b SIATACS 10t TRyS | Seat,
whgééyg atr}ge UR]%%%ela E8§a§HEE§CGf]? mt !:E%evakr\éﬁvteo %Qtt h@qen a

Second opening. 1n exenplary enbodinents, a nmethod o

préﬁ@@é¥ﬁﬂﬂeanf FEéoﬁbaapb@Keaaebf%ngvﬁﬁbg.a val ve
t hat e., a

, I'S nova support that includes a valve

seat ang AkHMEANMNY SXPOSIRhEs 15PothrMeaktkhggeakweludes
at an approxi matel’y central portion with the valve

anseak afjaaeey tier vahie sebran ioik;era pesipheryaot ont kamber
openi ng, and an urging device that extends fromthe

wival we fdeat wipgemitle tragi ngpoewvi etk s ecitly tbat doki ngpamber
the valve and urging the valve toward the val ve seat,

angher eego20 tpersugpdritatambn heecr fvagatevktsagite component;
formed as a one-piece nenber, includes noving an

a saivacthebnpenepsithepedoheaveennwihr fAESEoPPEMLOD Ehe the
val ve; and applying a predetermned force to the

segandeCBBRh Ehatiehe §§pp@rﬁ0§@§taﬁgyppﬁgﬁ1ﬁh80t$ngéurface

seat and a to f th [ b f t dl
ofEAT VAt ToeSbE HTHGEL BriP CHOLaPG! AG LeRDIALVE fopard the
ription of Draw n Var i I nbodi t

s gr e rBPROBAC on wi 11 be described In detall with

ref er enge Ladhe 0l L e R 2005/ A3LR68 of supplying ink

from an ink cartridge with a wvalve that 1is movable, a
support that includes a valve seat and an opening exposing a
bottom of the valve at an approximately central portion with
the valve seat adjacent the valve at an outer periphery ;f
the opening, and an urging device .that éitends from the
valve seat with the urging device directly'contacting the
valve and urging the valve toward the valve seat, wherein
the support and the urging device are formed as a one-piece
member, includes moving an extract component into contact
with the bottom of the valve; and applying a predetermined
force to tﬁe valve such that the wvalve moves away from the
valve seat and a top of the urging member flexes outwardly
relative to a bottom of the urging ﬁember.
Brief Description of Drawings |

Various exemplary embodiments of the invention will

be described in detail with reference to the following
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7 figures, wherein: FIG 1 is a schematic diagram of
an exenplary ink cartridge according to the present
wo pwsnsicodr and an  exenpl ary inkjet recordi ng BEPar2a04487896
according to the 5 present invention on which the ink
cartridge is nmounted; FIG 2,is a sectional diagram
showi ng the structure of an exenplary ink cartridge
according - to the present invention before the ink
cartridge is loaded into an inkjet recording
f,aﬁgarat s, 10 FIG 3 is an oblique perspective view of
Tah-CRxefpFET Y val ve menber according to the present
i nvention; .FI i S | | que pectine yi ;
p partlor T Sxamidi i euiEnt She SotraibEEd ok
cai?figégsegkcoEB!ﬁﬁtlQQi léhglcﬁ 28chs 2 SRRIdONd VARW an
of an exenplary ink extract t Ee accor&ing to the
ex®hSBERY | AMeALEON ReleE righe addic XS acdcdob@i@ft e£§  the
Into a guide path and contacts 'an exenplary valve
pr&BEher iR¢ERt dbndohowhhenptrsenhki oyentiage EkGnobBtes;
a cross-section view of an exenplary ink 20 extract
tube aggar.di2nd & & tdecipr@sent diayeant | showbngyathengtranture
exenpl ary val ve nenber according to the present
of i ruentaxemplany puski ngarheidgbverpeebding ower d the | pkesent
~ chanber; FIGS. 6A, 6B and 6C are side views depicting |
inveptiee befarei themdmiercant wiids el b03dedl etaeaBernkiet
25 according to the present invention, and FIGS. 6D,
regErdhbd 6EPRrE2EVBP/ vi ews corresponding to FIGS. 6A, 6B

and 6C respectively; FIG ., K 7 i ti [ di
showi n§ ne rdéiﬁr vm?éiﬁ%ﬁ%gﬂ%%%géﬁéfggéooﬁ?%%ggéé an

exemplary valve member according to the present invention;

FIG. 4 is an oblique perspective view of a tip part
of an exemplary ink extract tube according to the present
invention;

FIG. 5A 1is a sectional view of an exemplary ink
extract tube according to the present invention before the
ink extract tube enters into a guide path and contacts an
exemplary valve member according to the presént invention;

FIG. 5B is a cross-section view of an exemplary ink
extract tube according to the present invention contacting
an exemplary valve member according to the present invention
and pushing the valve member toward an ink chamber; |

FIGS. 6A, 6B and 6C are side views depicting
rupture of a film member by an exemplary valve member
according to the present invention,‘and FIGS. 6D, 6E and 6F
are top views corresponding to FIGé. 6A, 6B and 6C,
respectively;

FIG. 7 is a sectional diagram showing the structure
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8 of an exenplary ink cartridge according to the
present invention before the ink cartridge is |oaded

WO ni0s/0sws66 Nkj et  recordi ng apparatus; FIGS. 8APGEIP2004/017896
depi ct an exenplary valve nmenber 5 according to the
present invention: FIG ‘8A ig a plan view, FIG 8B is
a side view, FIG 8Cis a sectional view taken along
alinel-1 line of FIG 8A FIG 8D is a sectiona
view taken along a line Il-11 of FIG 8A and FIG 8E

; bott om vi ew, .10 FI GS. 9A and 9B.depi
OF IR R Hefber SELERE: g To TGS pretene Present

ing§¥ggghpgéfgkng%%oﬁiﬁiJQ f@ %ﬁiéﬂ%%gﬁ%aégﬁg%ZEHginkjet

e Vi ew, IS a sectl Vi ew o

re8BPBSL 0L rpaPaByglPl ary val ve menber according to the
presen? R% I nvention; FIGS. 11A and 11B are sectional -

views @fraan ee@l@arag;ﬂ&tcabw! dgesaacondi Ngalfe thember
present invention: Fl 11A depicts a state prior to

actostishbatborhangelsentliBvalgpici:s FIGL 3% afterplan view,
installation; 20 FIGS. 12A-12C depict the val ve nenber

FIGf BBGSs 14AsidedvitR, HIG. 124 is & pertlomw, Fi&€r taken
12B is a sectional viewand FIG 12Cis a bottom

alghgwa FliZe 13-ILs ldnsecef oFal. ditdgr ai&ho®Png. 2 he sectional
_structure of an exenplary ink cartridge according to

viete takenpradssit @ nvénei e —Béf sife THe- i BR eart fldge B is a
| oaded into an inkjet recording apparatus; FIG 14A

botgon FéPYpective view of an exenplary ink cartridge

gggg;g%ﬂ topégfﬁgg%ggﬁg%ﬁ%gégptégne&%%gﬁ%@yupggfvgm%nember
according to the present invention: FIG. 92 is a plan view
and FIG. 9B is a side view;

FIG. 10 is a sectional view of a holding member of
an exemplary valve member according to the present
inventdion;

FIGS. 11A and 11B are sectional views of an
exemplary ink cartridge according to. the present invention:
FIG. 11A depicts a state prior to installatiﬁn and FIG. 11B
depicts a state after installation;

FIGS. 12A-12C depict the valve‘member of FIGS. 11A
and 11B: FIG. 12A is a plan viéw, FIG. 12B is a sectional
view and FIG. 12C is a bottom view;

FIé. 13 1s a sectional diagram showing the
structure of an exemplary ink cartridge according to the
present invention before the ink caftridge is loaded into an
inkjet recording apparatus; ‘

FIG. 14A is a perspective view of an exemplary ink

cartridge according to the, present invention from an upper
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9 direction; FIG 14B is a perspective view of an
exenplary ink cartridge according to the present

w0 poossiconr froma |lower direction; 5 FIG 15 PGI/aP2004/017896
sectional view taken along a line Ill- 11l of FIG
14B; FIG 16 is a sectional yiew of the ink chamber of -
FIG 15 during a state when the ink cartridge is
packaged; FIG 17 is a sectional view taken along a
line IV- 10 IV of FIG 15; FIG 18 is a sectiona

di? agram.of an exenplary ink cartridge according to

€ preSent invention;, FIG 19A is an enl arged di agram

show ngan iyyery sm5|%e§ﬁggé§gvgfGyéﬁ”%¥¢%5r¥xéﬂbﬁﬁay ink

cartridge accor di Ing t present invention

caé@E&a% e A RIYAY; @50§§eeg%é§gﬁé 4h38haMbnShaWM%a lower
part in FIG 1 and Fl 20A- 20D are di agrans

disbewisg;vari ous exenplary di spersi ng grooves

according to the present 20 invention. Best Mde for

Carryi myaQutli hies lanvesdtiondl Gridwi BaReScheonyi e YHiew IIT-

showing an ink <cartridge 1 according to an enbodi nent
ITHfofhF&Gi nkéBti on and an inkjet recording apparatus 2

to which the ink cartridge 1 25 nmounts. The ink

cartri dd€-1 16 iorpedesdimnalo veevw defadtisbl ki ghamber of
respect to the inkj recording apparatuys 2 that is
Fl%rosﬁd@Hr&PEhaasFé%érUhﬁﬂ hB&dIpkwrrERrépget 4si Rrckaged;

Vo 200%&%§1§F? PCT/JgégOfég% 8v1ew taken along a line IV-

IV of FIG. 15;

FIG. 18 is a sectional diagram of an exemplary ink
cartridge according to the present invention;

FIG. 19A is an enlarged diagram showing an inner
wall surface of an exemplary ink cartridge according to the
present invention;

FIG. 19B is an enlarged cross-sectional diagram
showing part‘D in FIG. 18; and |

FIGS. 20A-20D are diagrams sﬁowing various
exemplary dispersing grooves according to the present
invention.

Best Mode for Carrying Out the Invention

FIG. 1 is a schematic view showing an ink
cartridge 1 according to an embodiment of this invention and
an inkjet recording apparatus 2 to which the ink cartridge 1
mounts. |

The ink cartridge 1 1is forﬁed so as to Dbe
detachablehwith respect to the inkjet reéording apparatus 2

that is provided with a recording head 7 which ejects ink I.
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10 The ink cartridge 1 stores the ink | to be supplied
to the recording head 7. One of a plurality of ink
w@eisnsieecuch as cyan, magenta, yell ow, bl ackPCDIP206u017896
like, is filled in the ink cartridge 1.as ink |, and
a plurality of ink 5 cartridgﬁs 1 that are filled with-
different ink colors are nounted to the inkjet
recordi ng apparatus 2. Color printing is thus made
possi bl e. The inkjet recording apparatus 2 is provided
with a untjng part 3 whjich detachably nounts.th
Thg kKR GGG, 1 10 R TANKDS WhKCH SCbr THESHHRY| to the
supplied fr the.ink cartridge,1 via.an_in 'y
re BB A8 pre S orat oo heack Y IZRAT e Brrtuk RelHRR Y suen as
or ' he tank.> &9 gcordi 6; g€ hage
cyéhfnﬁaﬁ%gﬁg(hg%tank’S ant fhégiggg?glngé'hégd ﬁg%g . the
inROURiBd andihi chiss novabl e i gpiwo dinganrdity of  ink
directions,” a carriage shaft 9 which is a guide by

cawbichgbbel e ages 8ripves wAthhelifeddmeaink colors are
directions, a transport nechanism 10 which transports
motiheedecor dhpeg ip&kger Gecardiag purgeaderd e 1Coldleprinting
nmounting part 3 is conposed of a base part 3a 20 that
isithsandafehpdsbybaegui de part 3b which is set on both
sides of the base part 3a. A hollow ink extracting ,
t ube 1Zheexinkigals ferROTHKNT RRREYCWH £ hesi pkovided with a
cartridge 1 and a hollow outside air intake tube 13
mopntBduedstodt ¥hdehafptaghabhy MRKNESr tRRdge k1 Cathe1dge 1,

i nk extract] tube 12 d the air 25 intake_tube 13
2 P EmtElor Siae CEonpUREnts, STRRLITR chifly the ink

onnected with o side .of the |

SEREFART hg ng 1. hnd CPREYI 08 iact fhgt CCRRR S Peac T
onSERISHSA LOnTEpnk SRt enl TS URIL SU08, 4z 80rang
paper 6, a carriage 8 in which the tank 5 and the recording
head 7 are mounted and which is movable in two Ilinear
directions, a carriage shaft 9 which is a guide by which the
carriage 8 moves in the two linear directions, a transport
mechanism 10 which transports the fecording paper 6, and a
purge device 11. |

The mounting part 3 is'composed of a base part 3a
that is sandwiched by a guide part 3b which is set on both
sides of the base part 3a. A hollow ink extracting tube 12
extracts the ink I stored in the ink cartridgé 1 and a
hollow outéide air intake tube 13 introduces outside air to
the ink cartridge 1. The ink extracting tube 12 and the air
intake tube 13 are examples of extréct components.

The ink supply tube 4 is conﬁected with one end
side of the ink extracting tube 12, and the ink extracting

tube 12 is connected to the tank 5 via the ink supply tube 4.
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11 The outside air intake tube 15 is connected to one

end side of the air intake tube 13, and the outside
wa@peosiosteedke tube 13 is connected to outside aPCT/¥i2004/017896

the outside air intake tube 15. 5 The ink cartridge 1

Is mounted froma direction garFOMIX di recti on)

per pendi cul ar to the nnuntlné part-3. At this tine,

the ink extracting tube 12 and the air intake tube 13

contact a valve nenber 32 (see FIG 2) of the

I dev 19 whi ch ded
tof ERESLY 28R HE R Eihe 1k b et “?%'saéet ey side
oquh¥§ EE. eﬁ%t%%eUptukom@ g g? aPﬁ%%%ﬁgb %%% aAr intake

coniruni ca t he

tubb ui gl ity eéngeé%EE h9£e% 2158 gRf %igeQHkP Lhe outside air

recording h on a surface to be opposi te 't he

int8ROrgi;pg 145 paper 6. By driving an actuator conposed
of piezoelectric elenents, the ink |I stored in the

tank 5The efhkt ashFromghel nezzhguhek8s tLohh& direction
recordi ng paper 6. Furthernore, if a recording

(appew atd ailrestdein)al pyrpenfiocakdr nRcotHenNGndnting part 3.
performed onto the recording paper 6 as the carriage
At gthigotwheehtieuning tehe needondi nogideedd 7androvies backintake
and forth. Furthernore, the recordlng head 7 is
tulye r hhgetPHbse Ethéa#ﬁﬁhtmﬁ@bpar823 (Aemegdifve 2) of the
ressure (back pressure) is_ thus given to the ink
re%?%’%‘f% hé2 h58z P8 VREREs 18ue 1% WHE p“r%s@%@'él%%@dlmlde of
di fference between the inpk cartrid nted 25 in
the hb Ko TRGOgar £ PURR The FBIDFE ﬁ’sﬁega Replipgeers 32 up
he_recordin a an ran

roff f%“?éie"%ﬁ%é?&%m?ﬂ Aol 98558 RiFp.thhctiatde of

: i ged with a purge cap IIa whi ch covers a WD
R Bk T/ 1hpo04) 019896

A plurality of nozzle holes are provided in the
recording head 7 on a surface to be opposite the recording
paper 6. By driving an actuator composed of piezoelectric
elements, the ink I stored in the tank 5 is emitted from the
nozzle holes to the recording paper 6. Furthermore, if a
recording operation is actually performed, recording is
performed onto the recording paper 6 as the carriage 8,
which mounts the recording head 7, moves back and forth.

Furthermore, the recording head 7 is arranged above
the mounting part 3. A negative pressure (back pressure) is
thus given-to the ink I within the nozzle holes due to the
pressure head difference between the ink cartridge 1 mounted
in the mounting part 3 and the nozzie holes.

A purge device 11 is outside the recording area and
arranged so as to face the recording head 7. The purge

device 11 is provided with a purge cap lla which covers a
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12 nozzle hole formation surface of the recording head
7, a waste ink tube Ilb which communicates with the
weeogeseap | la, and a punp iic which intakes PCRIF2001017896
the nozzle holes, via the waste ink tube 11b. 5 Wen
the purge processing is perfornmed, the carriage 8 is
nmoved to a purge processing ecuting position, and
the nozzle hole formation surface of the recording
head 7 is covered by the purge cap Ila. In this state,
by driving the punp iic, poor jink that includes
noalsol B ediERTIES 6T { RETERKE ¥t Reng ST ad pgead 7, a

w0 g head 1 s cvacuured The, RO, | 18, LR eap 13,
ink tube Lib. Th ing . : ,
and TK L4BS LAD: (Therr Seqr g ; QPeEALLOBANd e DU GRS via

théﬂwgsééjﬁﬁk(gggespgyn) mount ed on the 15 inkj et

recordi ng apparatus 2. The ink cartridge 1 includes a

cont ai pgEnWaldhela pArgwhi grdhesipper /i owepeaifbrmed, the
surfaces are open, and a lid Ib which is fixed in

ca®F dffe t® LOURSvaDd seal plihge opesdeags g téectopng position,
surface of the container wall la. Furthernore, the 20

an€Oonda nebzwakl Aalandféheatioh| kuwrfmdor méd thea respnding
material. The ink | to be supplied to the recording

hedeatl 7s tevstededy rthdepungechapbéiaie flor duls nsafes, by
t he ink cartrid%e 1 (see FIG 2). Next, the structure

dripfindethak peapt Aldge PROT ninkpsthakt ild@ladesarkup s, dust
FIG 1, which is installed in th I nkj et necoEgin 7

or apih# atlik® iremBIRdhed AP r é‘?‘@r ehEE OGN eagl 1S
and 3. FIG 2 is a sectignal,  diagramshow ng the

vageyiRt ur e 9t t REOEFnk - ar i d e%eﬁgﬂgﬁ elffpil undepicted

wagtaét E.In?qgeca{rﬁ{ V{\lr)laZO%%/eOSWlaGS 6e ch_:ﬂc‘]@%%géi’/l%b?ﬁgﬁrhe recording
operation and the purge process are controlled under a
central processing unit (CPU) (not shown) mounted on the
inkjet recording apparatus 2.

The ink cartridge 1 includes a container wall la in

which the upper/lower end surfaces .are open, and a 1lid 1b

which is fixed in order to cover and seal the opening on the

top surface of the container wall la. Furthermore, the
container wall la and the 1id 1lb are formed of a resin
material. The ink I to be supplied to the recording head 7
is stored in the ink chamber 16 formed inside the ink
cartridge i (see FIG. 2).

Next, the structure of the ink cartridge 1, in
particular part A of FIG. 1, which is installed in the
inkjet recording apparatus 2 is explained with reference to
FIGS. 2 and 3. FIG. 2 is a sectional diagram showing the

structure of the ink cartridge before the ink cartridge is
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13 | oaded into the inkjet recordi ng apparatus and FI G

3 is an oblique perspective viewthat illustrates the
W@mnoa,pg_sds val ve nrerr_ber. As shown in FIG 2, aPCT/JP2004/017896
partition wall Ic divides the 5 inside of the ink

cartridge 1 into two spaces dis formed integrally
W th the container wall €$thin these two spaces,
t he space between the partltlon wal | 1c and the top

opening covered by the lid Ib (i.e., the top half) is

the, ink ch 16 whi ch
loatq%@m%fcasatbe 045N FROoRdr bPL PBRSRRE 18 hd Te » 5 a0

ower _openin ott 0
Obji;"iﬁuo%é’ crhséor%&lvﬁ V:Lﬁ,]w 4}‘( Supp Sgi‘g%ald{galtsk%%régfgr&édavalve
H&%gpunlcatlng with the ink chanber 16 and the second
anber 17 is formed in the partition wall Ic. Athin

film nggbef o34, 1ﬂhF§@ can he pla-dirokan when tdheqivkdes the

supply port 21 is closed, is formed of a resin
indEieréal chat ege a&@ﬁtmalaet he igewrt aiwrerspalds landtig hformed

| ower end portion of a cylindrical. wall 22 which
in sy Kiem tite pavhichiaerwatd11lc land sWitlbimdshtere two

ink supply port 21. Furthernore, an air intake
spannﬂurmbéGSp@ceZBetWﬁﬂnntbatp@gbmtn@nth@lﬂnwithaw%eihe top

16 and the second chanber 17 is formed in the
opgrakn§ t¢orened 1Y cthankdid i fl-¢it nhenber Bal{hi ek formed

can be broken when the ajir jntake opening 26 js
as cltdwed ink f 6haBResf 18 rekiahneterTes %W'egraﬁtdedtPS space

t he contai ner wal l e r.en ortion 25 of
be?@@?%th%aPaﬁéPFl?E'ﬁﬁg%% ﬂ%p@ﬂ tho% e paRT % f.e.,

urrou ds the a|r L Nt ak Thus,

th%%%ﬁFt?% % cHF t TP g 197 tra%g%grgggﬂﬁggeg?hk

chanber, 16 ;s aeghed b B TLLREBIber 503 1u 5

, th

and |tkls 6%55|§§§ 3@) %6% %%1 é%‘P $200% O% 8§E'%1 ©
ink chamber 16 and the second chamber 17 is formed in the
partition wall lc. A thin film member 31, which can be
broken when the ink supply port 21 is closed, is formed of a
resin material integrated with the container wall la at the
lower end portion of a cylindrical. wall 22 whicﬂ extends
from the partition wall lc and surrounds the ink supply
port 21. Furthermore, an ailr intake opening 26 for
communicating with the ink chamber 16 and the second
chamber 17 i1s formed in the partition wall 1lc, and a thin
film member 51 which can be broken when the air intake
opening 26 is closed is formed of a resin material
integrated to the container wall la at the lower end portion
of a cylindrical wall 24 which depends from the partition
wall lc and surrounds the air intake opening 26. Thus, when

the ink cartridge 1 is transported, the ink chamber 16 1is

sealed by the thin film members 31, 51, and it is possible
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14 to prevent the ink within the ink chanber 16 from

| eaking to the second chanber 17 via the ink supply
w@ens/o2be@and the air intake opening 26. Furt hRCTDIr2604/E7896
© barrel nmenber 25 is arranged so as 5 te protrude into

the ink chanber 16 fromthe gir intake opening 26.

Qutside air is introduced to the upper part of the

i nk chanber 16 via the air intake opening 26 and the

barrel nenber 25. On the partition wall lc, a
har r el - shaped, body. .30. S: .
o BAEh SaARE ey 0o b2t SYAMLE O g toaring to

the?pse&i: Oéhérmf;eéefm%&h@ﬁ@e{nwsugg%l%owf@t@ﬁ af%he air

ormed so as to protrude into the cond chanber 17

infdi@Mogdieip@ragtion wall Ic and surround the
cylindrical "wall 22. In addition, on the partition

val I | euranseserd, bar rishrisl shepedbody H9 agranged so as
exanpl e of a comuni cati on chanber, which extends

to t pwargudee opeai rheof ihke demtrelr chainferml 7thei sir intake
connected and forned so as to protrude into the second

opeiiampe2 6 17 duiosiddeapar i 5t ionraaiicetc tand fsururpaid paet of
cylindrical wall 24. 20 To nake the space between a

th¢ attek- desmbeed. povhtedhepari L 7Aindmdet e ing mefbeind the
51 smaller than the space between the pointed part 72

banrril tARMPET n? frenber 31, the cylindrical walls 22 and

24, A1 Lot Such,Lhal e TEunt | thal. 416 enad bagy 30
oo 350t Sk 3RERL, |08 o NeGRIENILEL Doh LAE, LD 0ok, Wekkenas
oA SR04 0 s HDESh i ahanet, DY cafnectes
angopéégé&Ggg 5@”%39898@&8&@8?§to the second chamber 17 from
the partition wall lc and surround the cylindrical wall 22.
In addition, on the partition wall lc, a second barrel-
shaped body 50 as an example of a communication chamber,
which extends toward the opening of the second chambef 17,
is connected and formed so as to protrude into the second
chamber 17 from the partition wall lc ana surround the
cylindrical wall 24.

To make the space between a later-described pointed
part 72 and the film. member 51 smaller than the space
between the pointed part 72 and the film member 31, the
cylindricai walls 22 and 24 are formed such that the amount
that the cylindrical wall 24 extends from the partition wall
lc is larger than the amount thatjthe cylindrical wall 22
extends from the partition wall lc. |

The valve device 18 i1is fixed inside the barrel-

shaped body 30 and the valve device 19 is fixed inside the
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15 second barrel -shaped body 50. The val ve devi ces 18,

19 can selectively communicate between the inside and
wao b@sostesé de  of the ink chanber 16 and cut of PCT/JP2004/017896

conmuni cati on between the inside and the outside of

the ink chanber 16. 5 Here, {he valve device 18 is

expl ained. The valve device 19, which is fixed to the

second barrel -shaped body 50, has the sane shape as

the val ve device 18. As such, onIy a detailed

sedd a@@%r _8 a QS % ye %ev'%ﬁ dﬂdl §§%1&§§Vi§edl9 can
%#’ ?

he va Ice i S prOV| a support

ﬁgegginﬁﬁna akAt %@t@Je@h r@{wf @ﬁgyaed NGl atwélbesr;sme
ast | C

er an the val ve nenber 32 conposed of
ofrﬁﬁénlnﬁﬁbﬁémEEr The sspRreit deimesmhén hest fon between the
substantially cylindrical shape and is integrally '
indmidesh@nghé nehtigdess a0 Stnal vek seatmpart 146a in the
intermediate part in the axial direction, an urging
part 48brthatthes vdbserdeéoitbelBnks chwpieeimed. t HEme valve
the val ve seat part 46a, a cylindrical part 35 which
deektents, f remithe val vEizeat partthéa sewand abasigé-shaped
opposite the urging part 46b, and an outer 20
bo@y reQnfleaenthal Saapl SBapahpEhtERt @ﬁ&é’epﬁlleéﬂllcél 180, Afdsuch,
spaced from the outer C|rcunference of th
On%ylﬁnéﬁﬁé&ﬂGQxﬂ%Pkﬁ?aq%PQn?ér her gel Vﬁh@ﬁﬁ%%ﬁa%%aylll be
aft 46a and the wurging part 46b are integrally
PTPGtTed  as a one-piece member. The valve nenber 32 is

housed it hin,th 46h. 25, g
tﬁgsﬁra%%g Bgrt 26% ?omarggihe v :Q%EE%%? pa?{g%s Q¥pport
me%l?@ gk v, e ce: 18 1A%,y POS) {0nins Atlto3ay vhi Bubber

trude ron1t e outer“cir erential wall to an
e1¥!%EQOEéHéé§6édﬁﬂ%ﬂé?@9ﬂ691&§%Qer 32 composed of a resin
material. The support member 46 has a substantially

cylindrical shape and is integrally molded and includes a
valve seat part 46a in the intermediate part in the axial
direction, an urging part 46b that is closer to the ink
chamber 16 than the valve seat part 46a, a cylindrical
part 35 which extends from the valve seat pert 46a toward a
side opposite the urging part 46b, and an outer
circumferential wall 33 which extends parallel to, and is
spaced from, the outer circumference of the cylindrical
part 35. In other words, the valve seat pert 46a and the
urging paré 46b are integrally formed as a one-piece member.
The valve member 32 is housed within the urging part 46b,
and is urged by the urging part 4éb toward the wvalve seat
part 46a. |

The valve device 18 has a positioning part 33a

which protrudes from the outer circumferential wall 33 to an
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16 outer circunferential external direction towards
the barrel - shaped body 30. The barrel -shaped body 30

Wo g00koseeedl so that a part of the barrel - shapeRChorkpo307896
has a smaller external dianeter than that of the
positioning part 33a. A ste % shape is thus forned in
t he barrel -shaped body 30 tha contacts the
positioning part 33a. As shown in the enl arged di agram
in FIG 2 in which the fixed parts of the valve

5 Sl Ul R AR B e
t
ooy AT DEEOTAR L, L s By e e

a %§r{05?E@H¥1ﬁ§¥%5§u§ﬁ§?éﬁ4b§@9 B§ %%%V%iiﬁbller external

ositioning part 33a hol ding wall 42 is also

didhovd dednaand:1pfoj et Stﬂ@mgbghylaﬁwad gahe opeai ng of step-
the barrel 15 shaped body 30 of the container wall |a.

shahen itshetuakverodewiceinl8the ibserékdshapedt heody 30 that
barrel -shaped body 30, the holding wall 42 hol ds and
coptessestiideppostioonhggppatt338a into the projection
43 whil e being deformed and bent by heat. The
conbi nasi showh tilve thst dimgngad dizqirain t e Bi@je%tianthh
43 20 thus fixes and seals the val ve device

the ef kx¢depastshef bBher BRIEAaPeBIEBIYS 3end8}7haobﬁ§r§é shaped
boégfn%oi %&%ﬁ%%e%ﬁ&%ﬂ &'ﬁ%%ac"“ SHREREC D ded caas @
sustadhe AV Ea i i tn B CSBEN Oy AT T of tiers
ougRat il YOS COt SnlD, A B Rl S Phalta .

h I 3
B S

positioning part 33a. A holding wall 42 is also provided
and projects inwardly around the opening of the barrel-
shaped body 30 of the container wall la. When the valve
device 18 is inserted into the barrel-shaped body 30, the
holding wall 42 holds and presses the positioning part 33a
into the projection 43 while being deformed énd bent by heat.
The combination of the holding wall 42 and the projection 43
thus fixes and seals the valve device 18 relative to the
barrel-shaped body 30. By doing so, ink is prevented from
flowing out from the space formed between the external wall
of the vaive device 18 and the inner wall of the barrel-
shaped body 30.

The valve ééat part 46a has an opening 41 which
goes through the center in the axial airection. When the
ink cartridge 1 is mounted to the inkjet recording

apparatus 2, the cylindrical part 35 seals the ink
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17 extracting tube 25 inserted therein. The
cylindrical part 35 is provided with an introducing
wW@2i0k/08@66 N whi ch the ink extracting tube 12, P@iiiR2004/@7896

protruding fromthe inkjet recording apparatus 2, is
inserted. The cylindrical part 35, 5 as an exanpl e of

an i nner peripheral wall, is integrally connected

with the valve seat part 46a in a state in which the

i ntroducing path 40 is connected to the opening 41.

‘The val nb 32, ' he. val .
I e
10 int | tJ , ' .
padlA 18 104 LIS 00 B0 Ao 0T 200, Y Lilion cne

I nsert erein. i ntroduci ng

~in]€ﬂée§pclzﬁ£c‘é§n ofped goal Lvﬁf:'tcht han pirbe routiely di:dietede Ofnkjet

exttacting tube 12 so as to closely fit to

i | ext ragtinge b, 12rhhey1 operi ¢l 4dart 35,
re%é?ﬁ%ﬂﬁi? é%h%ﬁgéthan the outer dianetgﬁzof t he 15%%%k
as eXhr agldnia d ube A AAnend pefridhe ralt redlt) nd.spat fitd@rally
fromwhich the ink extracting tube 12 is inserted, is
cordryamdl Witk taperedvehapat noawit chod hendearstedgre in which
i ncreases towards the outside. The cylindrical part
the35i rancbd el ot wath 240 cis confieeehedlabowahe gBenasgadl. The
exanpl e of an outer peripheral wall, are separated by |,
valver edetem Bed apstartandbyther iRl Ehapsdtyr &6vE 3462 1s
The cylindrical part 35 is nmade el asticall

expredest ndlsl e the aOHFéﬁéeperéﬂﬂgﬁuY%ﬁet6*Fﬁ€1%ﬁiﬁéctFBﬁ the
ERGX L0 LR AL TEIN S U L
g R GBI (1 TG MO T eeld Qo Th B Go oo bieh Fhatter
e S R AT ER R0 s e T hat vo 008 Cetaba T 12 © a2
topgié§§?90%491%%9%he inserted ink extracting tube 12. The

opening 41 is formed larger than the outer diameter of the
ink extracting tube 12. An end of the introducing path 40,
from which the ink extracting tube 12 is inserted, is formed
in a tapered shape in which the diameter increases towards
the outside.

The cylindrical part 35 and the outer
circumferential wall 33, as an éxample of an outer
peripheral wall, are separated by a predetermined distance
by a ring-shaped groove 34. The cylindrical part 35 is made
elasticall§ deformable in a plane perpendicular to the
direction of the center axis of the introducing path 40 with
respect to the outer circumferentiél wall 33. As a result,
it is easy to expand the cylindrical pért 35 in accordance
(in the Y direction in FIG. 5) with thé insertion of the iﬁk

extracting tube 12 into the introducing path 40, such that
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18 the fit between the introducing path 40 and the ink
extracting tube 12 is inproved. Leakage of the '"ink is
wo b@semgepr evented. I n addition, even if the iPKRI/JP2004/017896

extracting tube 12 is inserted diagonally or offset
to the introducing 5 path 4Q,5 the ink extracting tube -
12 can be inserted to the introducing path 40 due to
the deformation of the cylindrical part 35.
Furthernore, in accordance mnth the insertion of the

in . xtra tin t 1 4 :
the 'ec r CCvv;ﬁ p::iér 2 fzh}tthe [ nt r dugjl%n%{ pat%pzatoﬂ% soclbbe tnk
exﬁy &%%lﬁﬂ%%edléom@éd iferyAlye MRMGIG32andihBusink is

elast eforns. However, such defornatlon is

thedR3RS tt%’evér&éch.e SPACLId [ 1 5, 0BeBANE F4LHRAVIMIY @ktracting
-l'arge "dianeter, and thus, the valve nenber 32 is not '

tukﬁ#Sﬂ?d&sFyﬁé@ﬁf@@rﬁlagbﬁamyylﬂdrbﬁﬁbemaﬁb 3Hha sidtareodddeing
with 15 a length that cannot reach the | ower edge of

patithed®ut ehe thkcesfternenting wald BB.cém behémseortesl to the
the edge of the 1ink extract tube 12 is inserted.

intHudcire reabhni g | nkuén tohe Wyd i ndefeahapapp 3%f the
does not soil the surface of a flat surface when the

cy Maldmi erelvi part8 35 pl Besdhermehar funatacggr%lﬁ?%cé’lth the

The urgin art 46b is forned b e wal l a
ln%ﬁ’fclkp%t%%dghéutlnikn K TEAG AN c‘gﬂFb%hég t6n tife 1 r‘krogucmg

chamber 16 side from.th nf
Pa%la%re "5aa: Tpar K6A kR pr Jﬁb%.c”ﬁlt%é ARt 0 s

ds f 5 the_si.de, wal |
leT Fern sBiaRSTo EORPRLr ChRe AR Enadber fo oide B0 ThuS

elﬁﬁ%ﬁﬁ %Vmﬁgﬁggﬁs?Z'thgvggg'g%chp%kkd@%%ﬂf%ﬁ“f§ absorbed

an openlng n the center of the

in ERLELLER Oy pplio g gt ShakGERI ARG, an

thus, the valve member 32 is not pushed.

Furthermore, the cylindrical part 35 is formed with
a length that cannot reach the lower edge of the outer
circumferential wall 33: in other words, the edge of the
ink extract tube 12 is inserted. Thus, the remaining ink in
the cylindrical part 35 does not soil the sﬁrface of a flat
surface when the wvalve device 18 is placed on that flat
surface.

The urging part 46b is formed by a side wall
part 36 which stands out in a cylindrical shape on the ink
chamber 16—side from the outer circumference of the valve
seat part 46a and a projection part 37 which exteﬁds from
the side wall part 36 and extends.inward so as to contact
the ink chamber 16 side of the valve mémber 32. The urging
part 46b is also provided with an opening 37a in the center

of the projection part 37. The urging part 46b urges the
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19 val ve nenber 32 based on the, elasticity of the

side wall part 36 and the projection part 37. In a
woornsesiess at e  before the ink cartridge 1 is neCHIRMd04/@7896

the inkjet recording apparatus 2, the -valve nenber 32

contacts t'he 5 valve seat pagt 46a. Wien the ink

cartridge 1 is nounted to the ink jet recording

apparatus 2, the ink extracting tube 12 enters the

i ntroduci ng path 40 and pushes the valve nenber 32 up

toward .t he ink, ch r 1 ot t . ‘
var kg HE AL S0RO R, a0 RGP 8, a8 o Cva

nd .10 g fo ' I thh-sis f RN
parfae, o i Mo Br B35 bR e g™ 00l U Seat part aoa The - °

pefbadi akpthi gkpesstlrgge FhG i2A) mefuntdeel sitde tial | inkjet
part 36 (perpendicular 'to the axial direction ’

rec%atih%ne%o%abavaés is, f amgedvihiveneneiban BRe ¢dnikeiess the

t2 (see 5A) 15 of the valve seat part 46a in the

valiet editngadity e@d.onWaknt hae iink exntadiioeg 1t dise mppnted to
the introducing path 40 and the radial thickness of

thet hénaut ¢etci reaotaiegt | appaaptuss. 2 Forthe hilnk eggdiracting

if the valve nmenber 32 is pushed up by the ink
tubexﬂﬁa@mhﬁrﬁtﬁhﬁJéﬁt¥¢QﬂQ#@9n@aEBr904GBdaPP§%§Sf5P%avalve

mem%%;?%é?i% e i g TR S i BrerA G 193 all

ich forns a bet h i .

L T el
is_explain t... 25_Th '

2 GRBVEREA Wit AP DorTBmisEt 76w iR CARTAReD (has valve

memg’leI \é%zsleat%dpgc?{et y}laqﬁre()f%&ﬂe SHppords menber 46, a valve

Wa _ whi ch extends in a cylindrical shape
t ovar d%%g ]r'aa‘ia@haam%rkrﬂésf rem tRecoutry. cixcusterenrceside

of WD 051666 PCT/ JP2004/ 017896

wall part 36 (perpendicular to the axial direction mentioned
above) is formed thinner than the thickness t2 (see FIG. 5A)
of the valve seat part 46a in the intruding direction of the
ink extracting tube 12 t6 the introducing path 40 and the
radial thickness of the outer circumferential wall 33. For
this reason, if the valve member 32 is pushéd up by the ink
extracting tube 12, the urging part 46b allows for a larger
elastic deformation as compared to the valve seat part 46a
and the outer circumferential‘ wall 33, which forms a
clearance between the valve member 32 and the valve seat
part 46a.

The valve member 32 in FIG. 3 1is explained next.
The valve member 32 is provided wifh a bottom part 70 which
contacts the valve seat part 46a of the‘support member 46, a

valve side wall part 71 which extends in a cylindrical shape

toward the ink chamber 16 from the outer circumference of
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20 the bottompart 70, and a pointed part 72, which
projects toward the ink chanber 16 in the

walsosusts al |y center part of the bottom par tPGOJP2017896
on which the tip end on the ink chanber 16 side is
formed in a pointed shape (eg9., an 5 acum nate shape)
The pointed part 72 projects closer to the ink
chanber 16 than the valve side wall part 71 extends.
The bottom part 70 has a projecting conponent 39 (see

theZ'rpdGaqtg&? ‘Q'B'ﬁ%g QIB?JC %]%tds %OﬁﬁﬁﬁtEBefp‘éﬁétveﬁ?%h@%t AR ects

arly a surface edge set up

tow%%%LQ§£a %gﬁtgﬁa%§%¥eﬁ%e§5.ﬁﬁﬂi é@ﬁstlﬁ%i@i@be%khggr part

onent I'S"al'so [ocated inside the val ve sid

of WH eﬁ’c?t?}tt.oﬂl%véfg @%Siaﬁ@ ohheHiy ogwei pgppahll 4. the ink

e valve nmenper 32 is contained in the support
chaiBhen ¢16g1the val v micde Wal | apasdintEd clsbegky (e.g., an
contacts the |ower surface of the projection part 15
acudhreft d hehatpgj Ng Takt plimteedl parpréssedropeetsocdosker to
pressi ng, the projecting conponent 39 deforns the
thevalnke cteatbemard Wem altastiadaid kvl v bsaPgricont sflends.
the upper surface of the valve seat part 46a. In the
bot t onfipar botd,om charuni’ér & § abl YPTANRF &L NP0 cpfppnent 39
respect to the val ve side wall rt. 71 and
(S%?rEﬁﬁﬁe?énW@éPhyFHGﬂﬁéﬁﬁ\ﬁQWPﬁisE%%tV?EVFhéegﬁeHQﬁ} 46a
1, a_ opluralit f conmuni cati Q aths .3 re for :
an@Mﬂ%hfoéﬁﬁﬁuﬁ%ghéiﬁﬁ h thedi ik %%e?dq% %F%eé%rgﬁéfnSt
val ve nmenber_ 32_an he v e it r{. o % ;
theoHBLPe R PAFE B5%rantls, ShgC oun iae o 00 b
alsgate c%a%?e?{:?n%g&geggegﬁg@\?gr sideN§NUMReIrd 700y outside

I ca rmte ~any nunber can be forned.

endRe O R R S, A0 TN Pt Vlember 32 s
contained in the support member 46, the valve side wall part
71 closely contacts the lower surface of the projection part
37 of the urging part 46b and is pressed. Due to such
pressing, the projecting component 39 deforms the valve seat
part 46a élastically and closely contacts the upper surface
of the valve seat part 46a. |

In the bottom part 70, circumferehtially inward
with respect to the valve side wall part 71 and
circumferentially outward with réspect to the opening 41, é
plurality of communication paths 38 are formed which
communicate with the ink chamber 16 side of the valve member
32 and the valve seat part 6f the valve member 32. In this
example, eight communication paths.38 are formed, however,
the number is not specifically limited énd any number can be
formed.

The pointed part 72 consists of four plate
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21 conponents 73a-73d which are positioned in the
approximate center of the bottompart 70 and are
w@orebiosises i n the formof an approxi mate cr ossPCT/E2004/017896

pl ate conmponents 73a-73d form grooves 77 extending in
paral l el and al ong the "axial,qline 5 between the plate"
conponents 73a-73d | ocated next to each other. Each

of the plate conmponents 73a-73d are, in the direction

to the bottompart 70 fromthe tip 76, equipped wth

first sl ' 74a-74d whi ch. s . .
B L R
ce %%q:{r%geét 10,2 aclorrlnsﬁpatxhce TEUL Rl 'Lﬁimﬂﬂr{@d% el Nhrm of

iTéction and second sl ope units 75a-75d,

an N& r&QiIrnQ?ef 'c{xsﬁss.s’I 0Rg UNbi std4qciffbnaiLh7Bave3a form
second angle (for exanple, = approximtely "10 degr ees"

grdofrddhi 57 eXarRhe) ngWirChph SaIDEE adeUtL£l rafpaned atd aflhel ine
first angle, in the direction to the 15 bottom part

beti@dd opné he1hitestcahppeents t 33Z4a3d4d.ockieeonackedto each
part 72 projects through the opening 37a of the

otheraj ecEhoh paf ttBE arichtes pusponentd JPposidde ahe, in the
filmmenber 31 with the tip 76 spaced at an interval

di fferadrhort hieo f khan rreritferm 3aaryhdf thwen nkheatipi dfe 1°2q@irped

. mounted to 20 the inkjet recordLn% apparatus 2,_as the

witmikEiesa astomg unibe 122pudAe¥ndflt 18956t Bdmartt o angle
of the valve nenber, 32, _the hkp filmgrenber .31

(£ eQKBTPARd APRLTAE e at Kapo dbanenty whitc e sexampie)

2gigHI G | SR, e THES | et SREEE (B e same
1 . 12. W t he i is ' .

LSRR 1o PR A Bar e U e b o har o ane TLrSt

sléggeuﬁ& y?%%f%@égggﬁvfgﬁ @é@eCQnggééﬁglg%%ﬁg Uf 8t Ngxample,

ofce o 051666 PCT/ JP2004 896
approximately “10 degrees” in this example), which is more
acute compared to the first angle, in the direction to the
bottom part 70 from the first slope units T4a-74d.

The pointed part 72 projects through the opening
37a of the projection part 37 and is positioned opposite the
film member 31 with the tip 76 spaced at ah interval from
the film member 31. When the ink cartridge 1 is mounted to
the inkjet - recording apparatus 2, as the ink extrécting
tube 12 pushes up the bottom part 70 of the valve member 32,
the thin film member 31 breaks, and an ink flow path is
formed which goes through the ink supély port 21, the
opening 37a, the communication paths 38, and the ink
extracting tube 12. |

When the ink cartridge 1 is‘ detached from the
inkjet recording apparatus 2, the bottom part 70 and the

valve seat part 46a are connected by an urging force of the
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22 urging part 46b, and the ink flow path is cut off.
Furthernore, when the ink cartridge 1 is nmounted to

Wa b@shosiepet recording apparatus 2, an air int akeT/IRA0E!/017896
13, which is arranged by being protruded fromthe
inkjet 5 recording appar at us, 2, Is inserted into the -
val ve device 19. In the sane manner as the

above-mentioned ink supply, an outside air flow path
is formed which goes through the air intake opening

26, th [ 7 h [ '
o aaﬁ;?ﬁ%ﬁkﬁpé@hﬁ.l%&fﬂ%%?'séﬁhhﬁ% BB  amp
i e, n the in tri.dge. [ ;
|k e RS a P e o s SafiFEPERE L LR rbfiBeed o

thehégﬂgﬁ%&??29%¥dﬁg% :§§$Q9a£8§0§,oﬁn{hgiHrghﬂ&ﬂﬁﬁrEube 13,

e inl act tube 12 and the air i nt ake
whikybe;13 gEggﬁégba'B?d By ihef eprorguiedrl roh khe 4nkjet
I's an 15 obli'que pérspective figure that illustrates
recbli}%i%%n%%)%blﬁrﬁ‘t!u@n 20f itshe nReirgklborintg ahea vefl iehelerviipe 19.

part On e side of the ink extract tube 12.
In FKd hepfer enartrer | Bk thd r abdbvedheni2oand tingk agppply, an
intake tube 13 are structured in the sane
outearki glirmatfoow apatidi Aengicamsd ardlathegedr ghrpgghpghe air
. expl anations are made’ about the ink extract tube 12 .
intarke t hg)el’mﬁm adat i oibeabtRENHRI ai 24 nt ARE t FEETEHGA1on
omtted. The edge of the tip of the ink extract. tub
path® @8, tans sihke @%rthété‘ﬁﬁvéu}?@nﬁgr 35t SRR iy the
contact section wth the valve nenber, 3 | st
Saﬂ@{}dt%slé%ti yhen2 5" aiBld ‘?adﬁ”}%léf%en héLsapgperig%?ﬁrr% e%r%ﬁ the
. .plane. And.the ¢ [ [ = :
1n¢%§heae?%rgh%gSﬁg%%@%&b%g 'n%npagﬁ@gﬁaes%ﬁjglgl@%epath is

N Waagséfagj ttg)ef i%ﬁﬁfﬁgcg U%gv;;e clftz%hon t he ext eé;g?i g
PCT/JP?E)%/S}C%%%i FF e ot 0SS0 dete6s o
' nk extract tube 12 and the air intake
tube 13 are explained by referring to FIG. 4. FIG. 4 is an
oblique perspective figure that illustrates the
configuration of the neighboring area of the tip part on the
side of the ink extract tube 12.. Furthermore, the ink
extract tube 12 and the air intake tube 13 aﬁe structured in
the same configuration and dimensions, and therefore, the
explanations are made about the ink extract tube 12 and the
explanations about the air intake tube 13 are omitted.

The edge of the tip of the ink extract tube 12 on
the side 6f the valve member 32 is open, and a contact
section with the valve member 32 consists of end sections
80a-80d formed on the approxiﬁate plane. And the
communicating passages 8la-8ld are fofmed in the shape of
grooves cut on the external wall of the ink extract tube 12.

These communicating passages 81a-81d are formed at
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of the ink extract tube 12. Note that in this
wex@spsees f our contmuni cati ng passages 8la- 81dPGF/&P2004/017896

formed however, any nunber can be formed. 5 The ink
extract tube 12 has the end ctions 80a-80d forned

on the approxi mate plane, and can press the contact
surface of the valve nenber 32 approximately evenly

when it contacts with the val ve nenber 32. Therefore,

appf;ig:%}él%%ﬁquet Qr%nvg.lél\f%r%%eronszt}jres e%?‘t%ﬁ% g o r@f the ink

er can constantly maintain the ink

ext&%%ﬁgQQHﬁ%ia %%?rtaiﬁokgvehﬂmﬁhe £0MyRpk gat ieRGmple, four
passages a-8ld are cut and are formed such that

confN &R daft e i]_d’é‘%&%zgzésaCQltéi@Ldlz dife ifbe@d aciowdidr, any

t he val ve nmenber t he passage of the ink through

nurddd® CANHY Gfrn@i .passages 8la-81d can be reliably 15
obt ai ned. Furthernore, since the tip of the ink

extracthé ubgnk 12ekisrdor netduloa the apps oximat eepd anggctions
even if the ink extract tube 12 is installed in a

80prafjcecferinsd abe themadperosiinsttd | ptaney uARd gant ress the
user will not be hurt by touching 20 the ink extract

cortdyet 1Qubbrerisef t hbet Vplive meMosAgel? fARRRK NG &y evenly
acunm nate shape as before. The val ve device 19,

th:rothl ofedtaAtEha" S orfdie bAPLEE. sREBRET botfy- 50 DRETRECTE!

.side of the air intake, uses__exactly the sane

tl]&dﬂ?ﬁ%néﬁt SR VRé VEalVEURYi o& 18° oﬁ)(’toﬁgle% et valve
i.nk supply nentioned ove, .fixed i sjm

ey U oI008, BPOVEL ke |08 SLAL | Ha e ot
i mensional re i 0 I.p., 4 I Igqig

cek %plg?veghd #ﬁ%re oré&“ﬂ%?%.i%dBéiﬁFgﬁgtﬁéﬁs%g$§ are cut

anc?r@lféeEorMQiZQQéﬁogﬂQQGe%gy JR2Q94 01A8%ktract tube 12 is

in contact with the valve member 32, the passage of the ink
through the communicating passages 81a-81d can be reliably
obtained.

Furthermore, since the tip of the ink extract tube
12 is formed on the approximate plane, even if the ink
extract tube 12 is installed in a projectedvstate from the
installation unit 3, the user will not be hurt by touching
the ink extract tube 12 because the tip is no longer formed
in an acuminate shape as before.

The valve device 19, positioned in the second
barrel—shabed body 50 on the side of the air intake, uses
exactly the same components as the valve device 18 on the
side of ink supply mentioned above; fixed in a similar way.
Each part of the air intake tube 12 is in a similar
dimensional relationship to that of the air intake tube 13,

and therefore, detailed explanations are omitted.
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24 Here, the notion of the valve device 18, when the
ink cartridge 1 is |loaded into the inkjet recording
wappanstees 2, is explained by referring to Fl GCT/BRR0ead 7896
5B. Wien the ink cartridge 1 is |oaded into-the
mounting part 3, 5 the'ink tract tube 12 intrudes
into the introducing path 23 (FIG 5A), and closely
contacts the inside of the introducing path 40 in a
_stEte t hat bl oct:)ks the outflow of the ink. Wen the
ink exjract tube 12.and the I : n
each E{q%”eer' awaetﬁlg%\:}g vgﬂe%%rségiglgg%@vslh%g I:;LE‘%))' {fbn the
.. towards .t i nk c F 5B) ot h lte RIRerd;
lnkBZG!aéf%_rsle %r atried ]fhsfgﬁﬁﬁéé%;l {L/Iegcgea%;hgar?% ae\tby aing
appggékﬁg'@g &ﬂ§ cfbBstheht yyofrdite g N pares 46bA bad 5B.
addition, en the valve nenber 32 is pushed up, the
wheh! E,gleﬁ 19 thethaideed Rar loatRCantactthd ieuritimg part 3,
menber 31 and ruptures the filmnmenber 15 31. As a
thel 8SId text hgct nkubs the dimtewctenbentd6ths sopplodedingo path
the barrel -shaped body 30, when the ink enters into
40 theTcopebnng 3Zadatclbeelypp eodtattshethal vingkdececf the
18, passes through the comuni cation paths 38 of the
int\t@ld\m:imﬂg'rtxeatBZ,‘lo Bet veeatehe [thadr RipdletetBe Ongtlow of
val ve nenber 32 and the 20 upper surface of
thesdatk pafthereathg ntk t Etras p HP@at‘Lianmﬁagg’fgg’esalvvaé Tember

8la-81d of the ink t t b he, i
52 i gt et oo RERESY P aonee
e notion of the pointed t t ' ;
to“f:é?ﬁjo%rﬁl'ﬁilrrlﬁr?}fé?&ee&glién%@?%hsgga)r’e%ﬂi[é\jg}%‘g E)I!\'}]v&nkg%]! 2\%2 S
r.ox ely e ti iknk Vot
seSHiaN | BREE by e Ve uaRee R APar ABh FaneoTHe® the

elagsrl:tieé’jlscséRégegﬁﬁgo\é%%%qéjeﬁég@ LN the shdetebnsecoith the

artre and pushes up the val ve nmenber

valfe MREA05%D51666, I I200WAO1T89676 of the pointed part

72 contacts the film member 31 and ruptures the film member

31. As a result, the ink in the ink chamber 16 is supplied
to the barrel-shaped body 30, when the ink enters into the

opening 37a at the top end of the valve device 18, passes

through the communication paths 38 of the Qalve member 32,

petween the lower surface of the valve member 32 and the

upper surface of the valve seat part 46a, into the

communicating passages 81a-81d of the ink extract tube 12

(the ink passage B), and is supplied to the recording head 7.
As for the-motion of the pointed part 72 to rupture the film
member 31, further explanations are given below.

At approximately the same fime when the ink extract
tube 12 mentioned above intrudes, tﬁé air intake tube 13
enters into the valve device 19 on the side of second

barrel-shaped body 50 and pushes up the valve member 32.
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25 Since the space between the film nmenber 51 and the

tip 76 of the pointed part 72 is snmaller than the
waepasestses ween the film nmenber 31 and the ti pp@BIRR004/017896

the pointed part 72, the thin film51 is ruptured

first as conpared to the film5 nenber 31 on the side-

of the ink extract tube 12. I'n general, the ink

cartridge 1 is packed in a deconpressed state in

order to keep the ink in the ink cartridge 1 in a

., deaerated state_.and _the i h
siriee éﬁgspméﬁt.we@  Heal By G R ehd REUERS of
ilm n, t ' h | T o k
ey G ERE P P RERELOE Shall® ohiierectioes e

filﬁ{:%{e%&ef ube 124 Snd upipired afet amd heoditedsSphed 7@, the
the upper part of the ink chanber 16 through the '

thibar £glmnenben s25rudhersdp@iysf tbe compatedt e ibke film
extract tube 12 is thus ensured. If the film 15 menber

memdbron3t heosi deeof sile iok eker athkt wherbzt stpbpt uked In
too early, the air enters into the ink passage of the
gerigtl exthactirtubeatlriigeh lpr bvepeskadsnidt B sigpAmpRRssed
the_lnk. When the ink cartridge 1 is pulled up from
sta&hﬁnllnsté¢ratboﬁe@ﬁiﬁh@ imlorerthe fBkoferthddgsaded ™ 2
in 20 cartridge 1 fromthe inkjet recordin
deagypdiast ustater nenfnk skt A&t tUBBPES éHg Fﬁg% jra reduced
i ntake tube 13 are separ.ated, from each of the .
presgHR B val'Ve B 3R 1 SR g, the Film
ach val ve mber , 32 t.urns. t o. t I
nerfi SRR DRSS Y N QLR SHELBL 1 BlasEYy tne
filgti)arﬁ'?nr{'@egpglat#rﬁntﬁg ey Ur gf gy RaN 1460 Al hkSpe 12 is
N, i nCe e clrcular projecting conponent 39 is

instal | 8 on thhe s fiace setedpcRgaLppErt Rartalo® the ink
ruéigg part 46a, thg inﬁ chanber 16 isﬁ?efigﬁfy sealeof3 =

chdrbOF 088 tRrBhgMeRhel B rie0MMARZA0H D516G6f: supply of the
PCT/ JP2004/ 017896
ink to the ink extract tube 12 is thus ensured. If the film
member 31 on the side of the ink extract tube 12 is ruptured
too early, the air enters into the ink passage of the ink
extraét tube 12 which prevents a smooth supply of the ink.
When the ink cartridge 1 is pulléd. up from the
installation unit 3 in order to remove the loaded ink
cartridge 1 from the inkjet recording apparatus 2, the ink
extract tube 12 and the air intake tube 13 are separated
from each of the corresponding valve members 32. At the
same time; each valve member 32 returns to a state of
closely contacting with the valve seat part 46a due to the
biasing operation of the urging ﬁart 46b. At this point,
since the circular projecting componenf 39 is installed on

the surface set up against the valve seat part 46a, the ink

chamber 16 is reliably sealed in order to prevent ink from
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26 leaking. In addition, the ink | remaining near the
opening 41 of the valve seat part 46a on the side of

W b@siosesext ract tube 12 is naintained at thaPCT/JP2004/017896
position formng a meniscus and does not |eak outside
since the .atnospheric pressuyre 5 does not apply to the
ink on the upper side because the upper part is
bl ocked by the valve menber 32 and the dianeter of
the introducing path 40 is small (approximately 2 nmm

in di t .. .Next, .FIGS.. 6A - . Sk ' .
1ea§éﬁ@;? nbfe{%dd%o,rﬁptmdl% £ ze5iRNRY DY 15 14fBning
[ nme r 51 i f d | - ;
02 4 AETRE S, A B T 8 SO RV B e

tuﬁ%ﬂ%ésgs ﬁé%né%% u“@ttﬁﬁa§t%k%ﬂﬁﬁ&@ tbempRyNtedreniscus

I'S pus p together with the val ve nenber

and32dbe¥ards t Nea k11Ut fhaphgeel&randathesbhpri€ pressure
closely contacts with the filmmenber 31. In this

doeH ah€t 1l | Bomereer idk o note r upperedsiget bechese the
state of FIG 6D). FIG 6B shows the state where the

upged npadtpais 7Blotkepusbed wpe f wetiver awtbere B2l ngnd  the
menber 31 is ruptured by 20 the first slope units

diafe-erAch t Thee f ihhradnbéng3pathudOorlsy wemkhactappeximately
first slope units 74a-74d of the pointed part 72.

2 m®i nige dipmgtem renber 31 contacts the first slope

onite gad T4calong thesunber suclace Dengoledls o s
ruéﬁ%?ﬁgsitﬁg gé\%/ﬂl %ﬁgg%gggnﬁgferlfaeog elcfnlzlln%“gg?he51 is
oS RO APRGAHEE QTS LA BeE SE) anc
endRdedPd VIR, 2005/ 0p1666; ST/ JF2004 044896

FIG. 6A shows the state where the pointed part 72
is pushed up together with the valve member 32 towards the
ink chamber 16 and the tip 76 closely contacts with the film
member 31. In this state, the film member 31 is not ruptured
yet (the state of FIG. 6D).

FIG. 6B shows the state where the bointed part 72
is pushed up further and the film member 31 is ruptured by
the first slope units 74a-74d. The film member 31 thus only
contacts the first slope units 74a-74d of the pointed part
79. Since the film member 31 contacts the first slope units
T4a-74d algng the upper surface thereof[ the groové”77 is
blocked in this state and the passage of the ink is hardly
formed (see FIG. 6E). |

FIG. 6C shows the ink cartridgé 1 completely loaded

into the inkjet recording apparatus 2, and the film member

31 is pushed and widened by the second slope units 75a-75d
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27 of the pointed part 72. Because of this, as shown
in FIG 6F, the groove 77 between each plate
weomwposisnd 73a-73d is released and the ink paBGSEHI20@/017896
connecting the ink chanber 16 and the ink extract
tube 12 is fornmed. The ' ink passage C is 5 also forned
at approxi mately even intervals around the
circunference of the pointed part 72. It is thus
possible to supply the ink to the ink extract tube 12

al. nost evenl y. the filmai 31 i
ot el 5EA et v bl e S IR
irst slo - +th j ;
6% o eI URTEr 0 AT T L RECT) FacsherifgieRs 9aalasg is

rel%eg%erdu%ﬁq[%‘;]:t%ﬁog{ntek 'ggasss%gfé & ednddamide iy oqve rﬁiambe,r 16

ween nponents 73a-73d, and the in

and?393246,1 S.frdmd @ drens i pnegbakeye. Ty tiet B ssage C is
since the amount of contact between the fil mnmenber 31

alsnd Fherllie plat gppesrenantsy’3avéldd beteneslsoweround the
when the ink cartridge 1 is renmoved, the pointed part
cirblnenddhe fof ntheepbdntat greertr €12 abl ytsépartdtved pyssible
the biasing of the wurging part 46b. As expl ai ned
to ahgpe,y haseddn theliakinarestthpt Posek | dHeS RNy -
the val ve nmenber 32 which has a pointed part 72 wth
%hﬁtl@ﬁi@rﬁﬁﬁifﬂhﬁ @@@hﬁﬂn%ﬂshép@%%?@ﬁp?%?ewﬁﬂ%9ed by
il mmenber 31 is retained_by the suppor nber, 4
th@n@lecg@@hsé@f@sorl%mnte?rb@?az;@%s lﬂ%?@@%ono hgﬁe #1 siope
barrel -shaped body 30, Because of this, wh t I N
el (AT | G e 98 i ioT S50 dragt "OE the
..apparatus 2, the valve r 321 h u 0
1 SO ARS bt T By £HE (e cRvy asted UBE=Eo e WS pecec
sa ti [ ' —1
R e e A A e

théf%h%“£§99§6Q51§6§oE§EkﬂE%QQ&éﬁHﬂ%ﬁ@a above. Furthermore,

since the amount of contact between the film member 31 and
the plate components 73a-73d becomes lower, when the ink
cartridge 1 is removed, the pointed part 72 and the film
member 31 are reliably separated by the biaéing of the

urging part 46b. |

As explained above, based on the ink cartridge

mentioned above, the valve member 32 which has a pointed
part 72 with the tip formed in an acuminate shape to rupture
the film member 31 is retained by the support member 46, and
such suppoft member 46 is fixed in the barrel-shaped body 30.
Because of this, when the ink cartridge 1 is loaded into the

inkjet recording apparatus 2, the &alve member 32 is pushed
up towards the ink chamber 16 by the ink extract tube 12.

At the same time, the film member 31 is ruptured and the ink

passages B and C, which connect the ink chamber 16 and the
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28 ink extract tube 12, are fornmed. Therefore, it is

not necessary to formthe tip of the ink extract tube
wda2o05/5we6  acuni nate shape, which can prevent PEEIRRO@V017896

frombeing hurt by the ink extract tube 12 and thus,

can further inprove the 5 §$fety. Furt hernore, since’
it is not necessary to formthe tip of the ink

extract tube 12 in an acum nate shape, it is also not
necessary to newy position a preventative device

. . that covers the ink extract tube 1 [ ] hus; ;
lnkpd%%?%ﬂ?ﬁt(?@ﬁ? pFEVenFtheE?ﬁwfgt 5%%%?%#%@éhpégﬁa€ﬁg not

from becom | ar.ge-,_ scal ed d.at, t ' :
necgPREEY L EG IOTBe LI Coroherie ated h oy e 2 gl 2

acu%%ﬁgggsghgﬁepr%%ﬂ%w CQHeFSHt Dene PREYENEEEM BBiSg hurt

venti on has beéen explai'ned based on the 15 exanples

by ?ﬁenﬁﬂgiQQ%gﬁégofﬁbekﬁﬂeﬁﬁa,thﬁ%$ cAve Fuirehelrs imptrove the
I'mted to the exanpl es expl ai ned above and it can be

Saf@e§Lly assuned that various inprovenents and
modi fications are possible. For exanple, in the above
exanpl@sst ol si sttnc@0idi fensicnsnetesswryargeform the
dev!ces 18 and 19 are set a little smaller than the,K

tipl BE dhediimnsinsd tuee bh? réh- shapednipsireshap®andt 1S
50, and they are fixed by being pressed by the . .

alsholmdimgneeessany Howeesrly iROSEitept REFYSNGENE fy1ce
out si-de di nensi ons of the valve devices 18 and _19 a

thalti Cover25 Wegderk dFadie FIRS de di TemaiorditT Hags tole to
barrel -shaped, bodies 30 and 50 _anpd _fixx th ;

S R $B33FACTE (hED ERsoning laroe-
arrel -shaped bodies 30, 50,. 0,14

scogeth [ied bove. ST (20057 0B 605 P TSR00H o Rbe e

does not increase, an increase in production cost can be

prevented.

This invention has been explained based on the
examples as mentioned above. However, this invention is not
limited to the examples explained above and it can be easily
assumed that wvarious improvements .and modifications are
possible.

For example, in the above examples, the outside
dimensions of the valve devices 18 and 19 are set a little
smaller than the inside dimenéions of the Dbarrel-shaped
bodies 30 and 50, and they are fixed by being pressed by the
holding wall 42. However, it is acceptable to make the
outside dimensions of the valve devices 18 and 19 a little
bigger than the inside dimensions of the barrel-shaped
bodies 30 and 50 and fix them by pushing the valve devices
18 and 19 into the barrel-shaped bodies 30, 50.

And also, in the examples mentioned above, the
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29 communi cating passages 8la-81d are formed by
cutting the ink extract tube 12 and the air intake
W awe/03866 ncl uding the tip on the side of thePCTKP2004/017896
chanber 16. However, it is acceptable to formthe
comuni cating passages 8la-g4d 5 comunicating with
the inside and the outside on the side wall of the
ink extract tube 12 and the air intake tube 13.
FU{thernﬁge, 52 t he exanpl es nentioned above, the
val ve nenber I s_ferned as unj Lt ht | ;
comir {725l PRERESE T R
e tio a 70 an v kd . par ! i
ext e [Phblar D rho, e (LB Sp 2R (PR B EnpRLLRe bne i

on agﬁé to; guptyee the filmm compoenenti@nd theweslere it is
i ch communi cate and bl ock off the ink chanber 16

accé%ggbﬁgd the e simte ofordhenLeat ahger paakbhgeba 8la-81d
separately. 15 FIG 7 illustrates an ink cartridge
com@GhQEdtNdgt vixh segondnettedianent tioé phé silneemr ophe| side
is noted that elenments simlar to or identical wth
wallhegeths th& Biktstctenwbbdi fBnendr shgesiignadngg iy tube 13.
simlar nunerals, and thus the description thereof
can bewritdmmbier Lhe ukeewrnplesi (EntiPrte FhRVe, the
cartridge 1 of the second enbodi nent . i ncludes

bt ien dhagivin e el WA P 7
ML o b R A AT A TN S
10 82?? ﬁﬁzﬁgaZﬂ.Z?g $he® val .dé§ﬁie T@“is_é@%ﬁ%ﬁ?#h fﬂélls
acc,?lpg@g)&q nt$h%%§‘r %/%ll%)s Hg%g‘gaggd;ﬂ%% @% Iejpl%/‘patljl\%reé 325?0 efllm

con%)%gae%dc the valye, deyl Cﬁhjlghaﬁemmhﬁﬁebicgalanan%lw off the
y are attached to the 1nkjet recording WO

1n1<2%91%/n93%]r6q€6 %é%%k@%ﬁﬂﬁar side of the container wall

la separately.

FIG. 7 illustrates an ink cartridge according to a
second embodiment of the invention. It is noted that
clements similar to or identical with those in the first
embodiment are designated by similar numerals, and thus the
description thereof can be omitted for the sake of brevity.

The ink cartridge 1 of the second embodiment
includes the ink chamber 16 with an open top, the container
wall la, and a cover 1lf that covers the floor area le. The
ink cartridge 1 also includes two walls 1lg and 1lh that form
the barrel-shaped bodies 30 and 50 which are open downward.
The valve device 18 is placed in fhe barrel-shaped body 30
and the valve device 19 is placed in the barrel~shaped body
50. The valve device 18 and the valve device 19 are

identical and when they are attached to the inkjet recording
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30 device, the ink extracting tube 12 is inserted into
the barrel-shaped body 30 and the air intake tube 13

WO 2005005866 ed i nto the barrel-shaped body 50. BiTin2ae4/017896
to the first enbodinent, the valve device 5 18 and 19
have the support nmenber 46 rmpge of rubber-1like
flexi ble part material and the val ve nenber 32 is nade
of resin. The support nenber 46 has basically the
same structure as the support nenber 46 of the first

dei%?Odl nPu o é&ﬁﬁ? Euﬁﬁuqﬁﬁranfﬂs%fﬂédgéggo the

e &hd “As as the cylindrical part

baff%]rr%% de p&gg&?%% NS QUL eFated reupE et ents alnserted

tioning part 33a are both forned

infﬁ:ﬁﬁg Bt SiEed e¥&hy a0 f he val ve seat part 46a.

e positioning part 33a is fixed at the lower end of -
cyl i ndgtmshape vl el giasd |dnbdikimeen, t haeswdlace ddvice

that 15 is fornmed as a part of the barrel -shaped
18 badiies BOhand Fhe amtppover mefibeW t46 t hadearafanyeblearslike
the val ve devices 18 and 19 are.fixed on the
flaaiitld nparvalatiria?l GB1d SAREEVEHY® tihrnlkRy apks isf mafe of
val ve nenber 32. The val ve nenber 32 consis of %he
re%&?ton1ﬁ@ﬁt $@p@@@tth@em9@rvaﬂ§e 8pge Qﬁ?PcﬁéiV 7¢he  same
ich extends vertically omt rna
St%@@%@ﬁ?e@%nEEeoﬁuPEQrEOPF eﬁaﬂgsfﬁg gﬁ First embodinent,
comruni cati on, pat h re. forned,iLn,the e I
buElF%%ﬁ?%?%ﬁc%lg?u?aﬁrﬁ%ﬁ hw%% %g 4Ra%i e heggapd as far
[ | part 71 cQ tiguo r
Egltﬁ%€L é% o e gld%y #ﬁeac o?lgﬁg %%gﬁﬁﬁﬁ%gFfon The
ou g£h81§§ m%eE%BEEQQ!W%lﬂngj 2aW @1%£8ﬂ¥ﬂd“ﬁdﬁﬂ'y3a are
rectangu ar shapé rises at a right angle out of the
bogﬁtfgfh Arh148sW bR QPR HeR Ofeddie aProns udhngepaeht part

touc Ing the valve side wall part 71. If"" WO

462005/1051666: PCIHhIRg004,013836 is fixed at the lower end of
cylinder shape walls 1lg and 1lh, between the surface 44 that
is formed as a part of the barrel-shaped bodies 30 and 50
and cover 1f. With this arrangement, the valve devices 18
and 19 are fixed on the container wall la.

FIGS. 8A-8E show the details of the valve member 32.
The valve member 32 consists of the bottom part 70 and the
valve side wall part 71 which extends vertically from the
external circumference of the bottom part 70. The
communication paths 38 are formed in the external
circumfereﬁce of the bottom part 70 and in the valve side
wall part 71 contiguously at a plurality of positions. At
one side of each of the communicatibn paths 38, a protruding
part 59 with a substantially rectangular shape rises at a

right angle out of the bottom part 70 with one side of the

protruding part 59 touching the valve side wall part 71. If ~
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31 the opening part of the communi cations paths 38 has
a round shape, the round shape prevents snooth ink
wo b@vobweause the round shape tends to form aPCEIR29GUET896

due to the surface tension of the ink.-In order to

avoid the formation of 5 nenj;scus, the opening part

may not have a round shape. =~ Another effective method

is to use multiple surfaces for the opening areas.

The ridge line of the communication paths 38 as shown

in FIG 8C i f d i I
the%@tat%&%r&a%es% TEe (PRl So2P8RE BRENE 38 AP round
0 par 0 t ' ;
shagi§y e éar,raqlﬁ%grse%g%ggfgr%i\f/%j gfggﬁgﬁﬂ%gﬁ?%&tgwrggecause the

rou%.gir ngﬁaééo_%%n‘?ﬁe of thefi doeddinesuPf dhBe to the surface

mmunication paths 38, rising vertically out of the

terQPSN NgrPaile Oofnkhe 15 | bpked caymumbsat itdte p&bimadion of
Therefore the opening part of the comrunication paths

nerd&&)Si she ofpéhengurdace haynedoof have prorpudidngshape.
part 59, the surface forned by the bottom part 70,
Ancaiitbrt hef fuurtfiace rarnedl by theismlimel biple weltfaegs for the
7;. Wth this structure, the opening part becones
operany exce®.and thus prevents the formation of a
meni scus. Wiere the bottompart 70 touches the valv
seat pHre 4Baigq hdingr opecthey EBMBBRLHE 36 sp"’ftc}ﬁreggg as
-in a ring-shape at an area, closer to.the center, of
shqwae Bt Fg?n p§Et 1F0 GHAWEG hE® Tonfafi SREFEN aﬁ‘a‘]{ L Sgg covers
ut external .tq the opening_ 41. e he. yal
tw%ﬁﬁgﬁfggsi gka?bsga?s h@tvg?vglﬁemnb&?@ praééfs}e\éc%e bottom
S val ve seat r n,{ he second
Paégg% i %?ﬁhﬁrﬁﬁéﬁ? ?%?%E%é%%gﬁ?%% 55" i ncl udes a
tapereg Lan agg e %¥ﬁ¥gﬁ% -sq§gg§g Ay 5 i
b005/ CRTEaR BT SFBT04 BiTaah Fas RO Spardl 59 1s
formed along one of the ridge lines of the communication
paths 38, rising vertically out of the opening part of the
linked communication paths 38. Therefore the opening part of
the communication paths 38 consists of the surface formed of
the protruding part 59, the surface formed by the bottom
part 70, and the surface formed by the valve side wall part
71. TWith this structure, the opening part becomes complex
and thus prevents the formation of a meniscus. Where the
bottom part 70 touches the valve seat part 46a, the
projecting component 39 is formed in a ring-shape at an area
closer to' the center of the bottom part 70 than the
communication paths 38 but external to the opening 41l. When
the valve member 32 is closed, the valve member 32 presses
against the valve seat part 46a.

In the second embodiment, the air intake opening 26

includes a tapered portion above the barrel-shaped body 50.
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32 A barrel nenber 25 extends fromthe tapered portion

at the floor le toward an upper end of the cartridge
wazo0oFhsiehar rel  nenber 25 includes an openi ng BAT/A20647017896

upper end. Wen the cartridge 1 is filled with ink

and situated in an upright 3salignment, the opening 91

i s positioned above the ink surface level in the ink

chanber 16. In various exenplary enbodi nents, an

upper face 95 of the barrel member 25, including the

A RSN Gsen 224 nELLRALO DAENEC YALDROBBEE chOat the

n 2one "SUch enbodi nent § per

flo&%g éfbce %@ﬁﬁﬂéQﬁmﬁ'&E” écgbﬁé%Eﬁbéhﬁl tﬁﬁé barrel

s multiple surfaces] the

merP @Gﬁ%f&afdcf&éﬁga@topéﬁﬁg bwoadi Bhergedlants. Wsra the
resul the slant or inclination of the upper face’

caf%éﬁa d he barreh 1eMiert25ine as@idossiseciddnah ancaumfight
t he openlng 91 of the barrel nenber 15 25 taken at the

aligr@fired Okhencbpeedngppel fase 5sisignedteabovhantize ink
hori zontal cross sectional area of an interior

sunferdd ore®8l ofnt haebamike| clemiber . 26. | Anaddiniions exemplary
hori zontal dianeter of the interior portion 93 of the

emtzatimeint syenber 2Boes prader 851 yoht ufze%sﬂoaa%”@&{ @elgbﬁifn 25,
20 The, slanted, inclined or stepped c ura

lHQMuﬁknﬁwMﬂ§39Pp@ﬂlﬁﬁe @&wrePsneﬁBEFlEG weFt2 g ah with

di aneter of the in erlor ortion 93 of reI
resRafert@shorpE@YkRt - anifn oﬂﬁn?ﬁ@ ﬁﬂ@g¥h1dgthe upper

In

fac%q,]h:9gv tsn;hgastlei%ec{ L&% i u.JrQ% Ham%%{chl(stﬁggt %‘Heslupper

xanp the cartri

facgedvéail onejg %uf&&ﬁr% n?@f'facl:@é' e ohil e adh SPNEOS . déflhféng at

%0 pr eéve ormat 1 oh such an ink

Ted NI §GUS dlrféél'eer&peﬁlgﬂegl becayseeshifitannti ke slant or

nmeni scus 1s fornmed, the process of supplying ink

1n @A DG WO 2P0ph 051666 PERLEP2BO4H 0P barrel member 25, a
cross sectional area of the opening 91 of the barrel member
25 taken at the slanted or inclined upper face 95 is greater
than a horizontal cross sectional area of an interior
portion 93 of the barrel member . 25. In addition, a
horizontal diameter of the interior portion 93 of the barrel
member 25 is preferably at least about 0.8 mm.

The slanted, inclined or stepped configuration of
the opening 91 of the barrel member 25, as well as the
diameter of the interior portion 93 of the barrel member 25,
prevent an’ink meniscus from forming in the event that ink
from the ink chamber 16 contacts the opening 91, if, for
example, the cartridge 1 1is posiﬁioned. other than in an
upright alignment. It is advantageous to prevent formation
of such an ink meniscus in the 5pening 91, because, if an

ink meniscus is formed, the process of supplying ink during
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33 operation of the image recording apparatus 2 wl|

cause the nmeniscus to repeatedly break and reform
wabios/obroeaki ng and reformng of the nmeniscus PEBIWE/017896

in a repeating variation of an internal pressure of

the cartridge 1. Such variaggon 5 can adversely

affect print quality. In various exenplary

enbodi ments, the barrel member 25 is formed

integrally with the remai nder "'of the ink chanber 16.

opSHEN BN gEPLER! A Sk Ukl oy A5 LA, poss Linker cne

ormand join 10 the

men%%éugr%gb%Qﬁ%gﬁgaifIﬁ%égyréﬂanQ?8£m25-Tﬁ@ﬁobﬁbagﬁﬁg and

me and cost rnecessary to manufacture cartridges,

ref89ﬁ9n§a§ﬁﬁi oged beh§i Resal@sl ediicedrepbating supplayion
port 21 at the ink supply side has the anti-counter

of Lhownval e 160 rJha@nts £ comat eartiodgeative ShEh6®ariation
consi sts of an unbrella shaped fl exible nmenbrane part

canb@bvkhat1kaegsetheplroner gualfisge of the ink supply
port 21 and a spindle part 60c that supports one _end
of t herrvevedr boes pax¢mpBaby Bobhdimenienbiafe Paarelogmoer
and the spindle part 60c are formed into one shap ,
25 usbngfeymetiesinezhralsin rettéy i &he 20emRéNEFFndPE p%i? ink
60c is inserted through the ink suppl ort %1 SQ
chatibatr t Aé .f | owSighveaB0 d&kegittde @&%ﬁ&p%&m.o viates the
Normal Iy, the nmenbrane part 60b.is positione f o
nec@lsﬁlég’géoﬁ Mot iR § HPIE%%?J?WJ%W %g?pSngoa%%&} g'lrrlléjedj oLn
part a touches the top surface e oor ;
the dnk n?h?@b?ﬁug%Z@néji I%édb?%rgﬁogtg&lb%gf 2T AEadingly,

i nk, chanber 16, t owar j '
thegHms 31 f?%\S/vtfrrl%?ne?ﬁéggnEgaén\éﬁpg%gt%%%%baef%ﬁdoﬁr dSuCh

as | %4?8%#3\ in6.addhe-dmpyane 60b will- rise and
bl'ock the ink supply port 21 and thus stop WO
2005/0§Hé6§nECEby%M¥ﬁ%&M€89§ at the ink supply side has

the anti-counter flow valve 60. The anti-counter flow valve
60 consists of an umbrella shaped flexible membrane part 60b
that faces the lower surface of the ink supply port 21 and a
spindle part 60c that supports one end of the membrane part
60b. Both the membrane part 60b and the spindle part 60c
are formed into one shape using synthesized resin material.
The spindle part 60c ié inserted through the ink supply port
21 so that the flow bvalve 60 can slide up and down.
Normally, the membrane part 60b is positioned at a distance
from the ink supply port 21, and an extended part 60a
touches the top surface of the floor wéll le. Ink is thus
allowed to smoothly flow from the ink chamber 16 toward the
valve device 18. TWhen ink starts to flow from the ink
extraction tube 12 toward the ink chamber 16, the membrane

60b will rise and block the ink supply port 21 and thus stop
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34 the flow of ink. As described earlier, the ink
chanber 16 is packaged at reduced pressure. As such,
wWob@sostees i nk - cartridge 1 is attached to the PERJED04/017896

recording device 2, if 5 the valve device 18 is opened
before the valve device 19,5j4t 1is possible that ink

al ready present in the ink extract tube 12 will flow
fromthe ink extract tube 12 toward the ink chanber

16. Such flow of ink toward the ink chanmber 16 wil |l

also dr k present in the recording head 7, to
themﬁf%% ? e &g i nk extract tube 12 is connected’ toward

t he | in re [ i
recor |ng <§L9%$%ma%%§¥%§9|nkﬁhghaﬁggi 1%?%éﬁ?r 1o ds
pacgégé&pt at Nky Hbé&usﬁ§e§§@§§nt | A0, heies oftheheink
recordi ng he . Di'sruption of the neniscuses can
car gY&ééeﬂyléfE%EECHEHHEOQUEEI&Mkjbﬁ trheovralive device 2§ 1if
opened before the val ve device 19 when air is
thep{7§§€et diBickhesi nk extnadt betdbeel2heswel vai devdgef [low 1t
fromthe ink extract tube 12 toward, and possibly
s pBkeiblbethak chinmbéreatl§. pS@@hnﬁlgw @memqnhlgﬁgqgg§ tube
Ink chamber 16 will adversely affect the deaer
12 stidtle Slowhézomk Presénk tarT@dt 26WpSsdid bl*‘;PW%la% ghs ink
print quality. To prevent such backf |qw. of air or
chambkyr flive aftchcédnreptf LHW §8W@éd6§gﬁélﬁ§é§h'erfh&6 will
time of attachnent, mhen the ink. cartrid
hﬁ gxt(act

aL s dmeed wtm@ewﬁrﬁg fp%rfe%or?ﬁa yhich the

I ng

e S U e Lgc;,;rwge o0 At 1.

32 in turn ushe val ve menber

g 7

Dfa&’rléﬁgng“ﬁ% ?P%%%nu 8 §h%an£ DR T TRe R, T 7
om t %e va%n e %tangnkh%é’@ié’@usé@ esthtdeiacheszzle

ve seat "part 46a. As a WO 2005/ 051666
hof%ngﬁnggﬁjfgaggﬁﬁng head 7. Disruption of the meniscuses

can adversely affect print quality. If the valve device 18
is opened before the valve device 19 when air is present in
the ink extract tube 12, such air may flow from the ink
extract tube 12 toward, and possibly into, the ink chamber
16. Such flow of air into the ink chamber 16 will adversely
affect the deaerated state of the ink present therein
possibly reducing print quality. To prevent such backflow
of air or ink, the anti—counter'flow valve 60 is used.

At the time of attachment, when the ink cartridge 1
is mounted on the mounfing part 3, the ink extracting tube

12 is inserted into the introducing path 40 and pushes the

valve member 32 upward. The valve member 32 in turn pushes

the projection part 37 of the urging part 46b upward, and
subsequently the side wall part 36 extends and the valve

member 32 detaches from the valve seat part 46a. As a
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35 result, the ink in the ink chanber 16 is supplied
to the ink extracting tube 12 through the
we osnsiceat i on paths 38 of the valve nenber 3PCHINRROO4HHTS96
communi cati ng passages 8la-81d of the ink extract
tube 12. At the same tine, tdwye air intake 5 tube 13 is
connected with barrel -shaped body 50, letting the
outside air flowinto the ink chanmber. Unlike the
first enbodinent filmnmenbers 31, 51 are not used

resuﬂ.gc[ acc% 3{1 acl'[:leo'lrﬂlg% Sf?zlé 54 fﬁd tt’-b the ink

ure m nenbers SUC en t he

extdld q]n]go Eﬂﬂg’elr %fc?’ugg’gsf!}?éj d%ﬁmndr{h_kcé?é(i&{ Sdthd &8 of the

arrel “shaped odles 50. However, since the

valSd CHiMbe B @eCdhdl gt heormamenii 3 irfy upggsaggau Bz ~tBliel of
val ve seat part 46a by the projection part 37, the

thd Nehagbescibrape tie tow ofhé heambaktiek, shdygecair intake
bodies 30, 50 are reliably sealed in order to 15

tuly eMerits iddnrfeand eakinda @S sitdpend ol show ketting the
variation of the valve nenber 32 shown in FIG 8. As

outrmiitded adiovigl, owvhiert @ heh¢ ek cerambeige 1 is installed on
the nounting part 3, the ink extractln be 12 ang
air |n@@kék@uBéN13féﬁ§ﬁtQWPQQﬂW%ﬂZO §é d
and the val ve nenber 32 in turn ectlon

arqpet 3758f ERE GRS IRELY 4%bp?£%’?%$| 8 't% s not used

L th heg. h
o 3 Ghpart BT RS Fenbt nobr Che lnéﬁéi?réﬁf’?ﬁe valve

meng?ueg:g é%sgjggl LNgnaly \'éqgt akey 2 xié"@ %b and tﬂ?:ﬁrr%lar Shaped

€571 n 5t ance ron1 ottom of the

bo&f@éCQQ%r'%@e 1 t9 %¢§§éfal%ﬁjﬂﬁﬁb%ﬁe32c1g%ﬁﬁﬁé|nﬁr@ﬁecting

many ot parts e overall disparity can thus

aggginyhennt heatyspaebt yphstl asgeby the
Cm%iz; éogog e e P%T TE35547 017506
projection part 37, the ink chamber 16 and the top of the

51

barrel shaped bodies 30, 50 are reliably sealed in order to
prevent ink from leaking.

FIGS. 9A and 9B show a variation of the valve
member 32 shown in FIG. 8. As noted above, when the ink
cértridge 1 is installed on the mounting part 3, the ink
extracting tube 12 and air intake tube 13 push the valve
member 32 upward, and the valve member 32 in turn pushes the
projection part 37 of the urgiﬁg part 46b installed in the
support member 46. |

On the other hand, because there are disparities in
the length of the ink extracting tube 12 and the air intake
tube 13, and there are also disparifies in distance from the
bottom of the ink cartridge 1 to the valve member 32
depending on many other ﬁarts. The overall disparity can

thus become relatively large. When the disparity is large,



10

15

20

25

36 and when the ink cartridge 1 is installed to the
mounting part 3, the valve nenber 32 may be pushed up
web@smesteos t he opening 37a of the projection peCT/JERH4/017896

and may be caught by the opening 37a. Wen the ink
cartridge 1 is detached from& the nounting part 3 at
this state, the valve nenber 32 is not in contact
with the val ve seat part 46a, thus causing the ink to
| eak. In order to prevent this, in this variation,

anégvgéglf% 'qug B%?%g%&g?n§ fla grecaiiaghed Hﬁuihﬁountlng

the va-lve nmenber 32 as

paﬂ‘(’@“ ltﬁeth;% E)e ndnbSP Bhaly tiyhebé rpeshes bet waessd heo the

of the valve side wall and the projection part

opéﬂmg% bMsr gasetcansh dhayt Ieimpart a8 v aahed reverbd fcahight by
urging part 46b is extended. FIG 10 shows a

thélBgeﬁh@@ed7@t01wnénonh37hmM1ddntriﬂ@anux&td©haphed from
37 of the support nmenber 46; which is added to
thacmoenelhbep@aﬂebeééctha§|ﬂﬁ&§ﬁé&k@@ vhve member 32 is
ring-shaped projection 37b is attached to circul ar
novafive csind@ckal Wi the twed Vieal SR2theRBEE 352/Bals®ds ofaUsing
these structures, and by adding the 20 matching
theohelvkC oke@bnvex parts on the val ve menber 32 and

e proect op part 3T, SoU PAELE a1 B oYL S L0,

r t I menb
BN PR Wi
:L;‘s.e%' 8?333- 'x)?a%x}éﬂinengféxcasré résdg&u&wﬁnﬁntl?ﬁe FIG. 9,

ing par e thi enbodi ment .
soegﬁgg' Egl@t £riBe 1%l e R ek @ 6f‘etkﬁ@u{7‘élﬁg spaet wall

Jet recording device 2 differ fromthe
7lsgﬁan@H@ﬂ§¥E 1iopart N3l &s AndidigRd henyathey remain

devi ce WD'20 5/051666 PCT/ JP2004/ 017896
attached even if the urging part 46b is extended.

FIG. 10 shows a ring-shaped projection 37b on the
projection part 37 of the support member 46, which is added
to achieve the same effect as noted above. This ring-shaped
projection 37b is attached to circular valve side wall 71 of
the valve member 32.

Based on these structures, and by adding the
matching concave or convex parts on the valve member 32 and
the projection part 37, both parts are prevented from making
corresponding circular movements, thus preventing the valve
member 32 from not returning to the closed position.

FIGS. 11A and 11B are cross-sections of the ink
cartridge 1 and the mounting part 3'of the third embodiment.
In this embodiment, the valve device 19 and the mounting

part 3 of the ink jet recording device 2 differ from the

second embodiment shown in FIG. 7. Since the wvalve device
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37 18 is the sanme, the explanation of the val ve device
18 is omtted. The valve device 19 is equipped wth
W b@spspport  nenber 46 and the val ve nmenber 3RCT/IiR604/017896
support nenber. 46 is 5 assenbled using-a rubber-Iike
elastic material just as theysupport nmember 46 in the
first and second enbodi nents, and 1is equipped with
the val ve seat part 46a and an urging part 46b on the
t_ophparht. Tlhe structures of these parts are identical
w t e val ve seat n rgi . .10 :
18 468 5Pt K& Fi'r s ean(agél‘ré%%% J{D"gﬁbg) i %n#sgéﬁegﬁgvﬁic dlle8 s
Om.ocftécp_e val ve seat part 46a, the opening 41 is forned
0 e_xgose aﬁhe_ cenéeriof the valve nenber 32 to the
out si dgpandy, 1iyd t§evieuern o &i idppezeaki Al o
whi ch surrounds the opening 41 i@s@up%gj ect‘edﬂglg tomglrsglp i

mertter OPPOShd erisd dea D e tHembe 8i BY. parie 4blppdt G mdidber 46 is
shows the detail of the val ve nenber 32. Just as the

asseyEedreabeng showubbe c-tihkd | G a8t it heavakiel memberas the
32 is equipped with a valve 68 consisting of the
sufisdttormeabér 7@ 6ana tite vAivet sadd weldonsaramipdimgt 9o and
_ explanation of the detailed construction including,
is conmippedt vohh pabhs va8vangegitoradt fPp A 53 j $rding part
omtted since they are explained in reference to
46F| @8. 8Fe 8EOP| PR s exBfpl BELTHREUESEt Gth pafESTo RaFts are
. attached ,with a cylindrical par whi ch st ands_.
idsmbisehl VYR GRhet P?é‘lV?S St%%c sﬁ‘?F cg.%"‘IV\b"ilélr‘f1 {1 | pRIing part
carfrjidge_l is installed.on {he. ing part 3 in a
46]‘?10‘?%Th$raﬂh3é§ta Iagt%%c%?‘v%mﬂ%ﬁ’b@%{%' i s pushed
upward_fro he valve' t rt t oR,fdge f
t he cyFiIlnd?nP%aﬁnlp(g&}]tee6 %lastg%si}’légﬁ%d %%%Ert%‘rom t4l’?<%' the

opé’ﬁﬁé’o%%léwf&’ﬁéoﬂP%%04é9§8§86 the center of the valve

member 32 to the outside and, in the lower portion, a
sealing part 63 which surrounds the opening 41 is projected
toward the opposite side of the urging part 46b.

FIG. 12 shows the detail of the valve member 32.
Just as the valve member shown in the FIG. 8, the valve
member 32 is equipped with a valve 68 consisting of the
bottom part 70 and the valve side wall part 71. The
explanation of the detailed construction including
communication paths 38 and projecting part 59 1is omitted
since they are explained in reference to FIGS. BA-8E.

In. this example, the bottom part 70 is attached
with a cylindrical part 66 which stands vertically from the
top surface. When the ink cartridée 1 is installed on the
mounting part 3 in a normal manner and the valve member 32
is pushed upward from the valve'seat part 46a, the top edge

of the cylindrical part 66 is positioned apart from the
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38 inside surface of the barrel nenber 25 and thus the
t hrough- pass between the ink chanber 16 and the
woep@siosigestl of the valve seat part 46a i s secRPCEIP20I41HT7896
bottom part 70 is attached with the operating 5
menber 67 which extends vertygcal |y fromthe opening 41
on the side being exposed. Several concave portions
67a and convex portions 67b are forned on the outer
circunference of the operating nenber 67, which
. _exten i i-Qn j j -
e A R R s
ttaghed 1o, 9r sH@r nddLeof @l bygwiddy vel of the
pas%erlrcgeer 32r? E?%vilglgsr%%stinct advaﬁt z:lcges %E%/%}w

valde’ 2RGSMRRLS 452 W Grddiedqperating member 67 is
separate fromthe valve nenber 32. For exanple, in

order fis BBteper aldmg Menter B3Xadiedpeidhe thevaipagating
the operating nmenber nust be positioned 15 in
men®eapes At whdchi tdxtdrels aveet heabdy 32oml rche opening 41 on
configurations in which the operating nenber 67 is
thesephdat beflogm atmwosed ve Sﬁﬁﬁﬁég IDNqge pp’rEiensof/a and
the operating nmenber 67 with respect to the vaI%/e
conmerb o3z anist6 He ang FAmSH htritd |Vt eheckiegnterence of
m sal i gnment of the operating menb f? W t.h r SPECl: on of

the PRy §HOY IR nber W%Lﬁﬁt%ﬂﬁ‘ oRg Hatudhe

and/ | d ta.th I nber. 32. '
enrl oL mRge 0, yalue TRTUR! A2 el SN E) dbuver

67 ?Eggg%%‘{??}qn%e\?n?%r 67OJCS %ﬂr@e@ﬁ%g’g%%ga@i f%f@r‘f’, the wvalve

o)
h,”’t he"valve me reover, in an

meﬁﬁ%?ﬂégfmb%éﬁﬁé%grﬁhéﬂ%hé% AR Ent G Y abYES 4Préngednts in

cartri wth an air valve and an ink valve)

whitd}2t £h8 2 il apdpsiee 7. 8s, Apdmmae foom e valve
evi ce) that conmunicates with the valves, it may be

men@Sant Ageaus: tex MM deiry abmisr of ori &41f espatat ypgsmember 32
that is, WO 2005/051666 PCT/JP2004/ 017896
to operate a valve, the operating member must be positioned
in cooperation with the valve member 32. 1In configurations
in which the operating member 67 is separate form the wvalve
member 32, the position of the o?erating‘ member 67 with
respect to the valve member 32 must be carefully controlled
because misalignment of the operating member 67 with respect
to the valve member 32 could result in leakage and/or damage
to the wvalve member 32. Such control is not necessary in
configurations in which the operating member 67 is attached
to, or forﬁed integrally with, the valve member 32.
Moreover, in an apparatus including two or more
valves (e.g., an ink cartridge with an air valve and an ink
valve) that is used with a device (e.g., an image forming

device) that communicates with the valves, it may be

advantageous to provide valves of different types — that is,
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configuration in which an operating nenber is
w@riaoswes t 0 a val ve nenber and one or nore VECT/ER06GE117896

be provided having a configuration in which an

operating menber is not attaghed to a valve nenber. 5

I'n the i'nstance in which a valve is provided having a

configuration in which an operating nenber is not

attached to a valve nmenber, the operating nenber

onelcg%la?nio%%_ %E;l ca:et%(:“dcatno bet grogzg\{:ﬁqbg haatvj]% %.eCClJ(Ir}Jﬁ. uration in

I'east™ o val ves I nc es an

whig tgﬂ?%ké%ﬁﬁfﬁéjﬁkﬂ@@Pe{s LhatcMahveol® weukd Reimde and

o comunitate wth the device at the specified

ond GaliRR Recause WD PRIV dTBIERESy WWshbyuration in
present. Such an arrangenent will ensure that when t he

whidPParatdpe da s trdriRd 146 the depiathedaoh avataeve member.
properly communicates with a respective region of the

In deveceindbakt& idAwhans bhevalwte i i provddelde having a
installation of the ink cartridge 1 onto the nounting

corffarduritdfort hini mkichetarr exgrnttninaleneseer, igndqtheattached
| oner edge of the operating nenber 67 is nade so that

to ia viagslmsﬂtetniﬂmﬂe,d e e by anenbrr | ¢Riekd dagebiaghed to
sealing part 63.~ In this state, both 20 the valve

th&ﬁﬁﬁ%ﬁc%zanavﬁpﬁélééﬁgcéofgt&ﬁ&'th@svﬁl & Setpeie F the
of the val ve device 19 are pressed,against. the lLLve

valtes ipaLC#6a BF 1 OPREABARS 6 SIRF T hus T8kch L7

wo@ﬁﬁ%ﬁp S%%%?Fﬂ¥%ﬁ¥$h%%h%%%ﬁgFagt$ﬁfﬁsQ§g §8viBE at the

25 Tecordi ng device 2,

he. . i : : . . _
sp%&ﬁ%ﬂ%& Eé&%@igwﬂ%éégﬁﬂézF?8 @ﬁﬁé?%fﬁb ggmbgﬁs'mﬁuld be

.er part JUSt a rst "an secon
pree{%{pg' Mend, foh aRQ, aﬁPPél@gé{n&%'y w30 1SUeRsageSPonge When the
a acC t

hed ~aroun e Ink extracting tube 12 so that
appdai8dkage Gfsidki 0 2A054R516661 E&T/ 2B2004/0WB96roperly
communicates with a respective region of the device.

FIG. 11A shows the state prior to the installation
of the ink cartridge 1 onto the mounting part 3 of the ink
jet recording device 2, and the lower edge of the operating
member 67 is made so that it is positioned slightly above
the lower edge of the sealing part 63.- In this state, both
the valve membér 32 of valve device 18 and the valve member
32 of the valve device 19 are préssed against the valve seat
part 46a of the support member 46 and thus each valve device
is not reléased.

With respect to the mounting part 3 of the ink jet
recording device 2, the ink extracﬁing tube 12 is projected
in the ink supplier part Jjust as the first and second

embodiments, and a porous body 3c such as sponge is attached

around the ink extracting tube 12 so that the leakage of ink
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40 wi Il be absorbed. In the outside air intake part,

the convex part 3d is forned in such a way that it
weonsespends to the sealing part 63, and the BET/JP2004/017896

intake tube 13 is attached to the bottom surface of

the concave part 3d. 5 As shgwn in FIG 11B, when the

ink cartridge 1 is installed, the tip of the ink

extracting tube 12 pushes the valve nenber 32 of the

val ve device 18 just as in the first and second

w:L]ﬁhnbgsut nt Sf%%$us rfl e%%' ngo&?%ﬁiél Vfilge\iiﬁlcﬁ%kje& pg?_t, the

i ntake part
oper at i u 0 f+t
o5 0 T SN0 bt oosmusonas

tc>d9 way affh% gde  val veapemiere 33iks fhxgHe tube 13 is
aS|ng the valve device. At the sane tine, the

at 2RI g8, Ofp dhieors el i b ast B8 | conedt@chert tadt he
ottom of the concave part -3d, and a passage 15 is

f or mredpbekwesn tie BiE. |muakewm@metﬂ&eahdkthaﬁtmkdge 1 is
chanber 16 through the rel eased val ve device 19. In
indthel 1du r dtlesrbotp meft thet hekv aikiearsier Bbe eiq%i@w@)es the
with the operating nenber 67 is installed only in
valed veerdess 32 10f Ebwevedyvet Hevigevd Snelsdr a2 Jerau%%eﬁlrst

20 with the operating nmenber 67 npy al so be installed
andrﬁQ¢ﬂﬁdi@Wb@é%mﬁ@t®ar¥h%% ¥%%§a§%%g|F@eei?}gﬁt%ﬁﬁlce 18.

tube 12 d
o R e
ourth enbo In th
OPYYER et m%@?%ge gréhqﬁﬁu%ie con?a?ﬁgﬁ ﬁgll ver #ﬁcﬁgé part
3d,: ”%ﬁaé@“ dge.gf s'é'a@ tThll%h' 1 ¢ $dd d&@wr}wékéowhlle the

wal'I's and ar to the ink

va @gtﬁbﬂggr %? gégflggérnﬁefég Vﬁ?etﬁérmﬂrﬁ$aﬂﬂ%ce. At
odi es and 50 which are open 2005/ 051666
thgcgaﬁgzqgﬂ&917§ﬁé bottom edge of the sealing part 63 is
attached to the bottom of the concave part 3d, and a passage
is formed between the air intake tube 13 and the ink chamber
16 through the released valve device 19.
In +the third embodiment, . the valve member 32

equipped with the operating member 67 is installed only in

the valve device 19. However, the valve member 32 equipped

with the operating member 67 may also be installed in the
ink supply part so that the ink‘extracting tube 12 does not
project to the mounting part 3.

FIG. 13 is a sectional view of the ink cartridge 1
of a fourth embodiment. In this embodiment, a cover 1f
covers a bottom area of the container wall la of the ink
cartridge of FIG. 2. The ink cartridge 1 also includes two
walls 1g and 1h similar to the ink cartridge 1 of Fig. 7

that form the barrel-shaped bodies 30 and 50 which are open
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barrel - shaped body 30 and the valve device 19 is'
w@bk@sesichdr t he barrel -shaped body 50. The val RET/ar2004067896

18 and the valve device 19 are identical to the val ve

devices of FIG 2. 5 Located,opposite the positioning

parts 33a of the valve devices 18 and 19, the cover

if includes a cover 63 that covers the val ve device

18 and a cover 64 that covers the valve device 19.

soutibeds FAALLPAS, SHTELTEL 03 RLIER D S0y

itTon Wa c that allows

shaip%ﬁuiké%?%rgﬁg_sa%)c% Led : the Lakiehamper 116 AWddY in the

_ ter e I nk has been supplied to the
bar'r%h—%%%?%ﬁ]ekg@dvgrlgor befgfe $hereovekick 118 phAgednhen valve

thé con a, a stopper 88 is placed against

dedhile Pastiticon; Mehtids1i nporege Whweo devetesheof FIG. 2.
openi ng 86. An ink detection |evel device 90 is

Lod:0Gat edppbthts the igdeithiamtery 1farthe 33k o6t echieorvalve
| evel device 90 includes a support 100 that extends
devfilcs the paet i1d,onthal lcovier; &E bliockibdgsnenbepver 63 that
attached to an arm 98, a bal ance 20 nenber 96 attached
coversanthppusive eedick the anth 98 Gaien 0pi fbetogovers the
attached to the support 100. After the ink chanber 16
valiwe fdavigde Wi%h ink |, and when the ink cartridge 1 is

o nBhen e ARGFELETEN H16L FECEHESS5 BT ogReRg™Y 96
th{‘f;g%b{;ﬁﬂ%w% B dhe bttt el prectind SFPRE 1ok T v
e e
Af€§§7€ﬁ209%&9%£§?5been supplied to the ink chamber 16 and
before the cover 1f is placed on the container wall la, a
stopper 88 is placed against the partition wall lc in order
to cover the opening 86.

An ink detection level device 90 is located within
the ink chamber 16. The ink detection level device 90
includes a support 100 that extends from the partition wall
lc, a blocking member 92 attached to an arm 98, a balance
member 96 attached to‘an dpposite end of the arm 98 and a
pivot 94 attached to the supporf 100.

After the ink chamber 16 is filled with ink T, and
when the iﬁk cartridge 1 is held in an upright position, the
blocking member 92 remains in the projection 110. While the
blocking member 92 remains in the.projection 110, a sensor
(not shown) is able to detect the presence of the blocking

member 92 so that a user is informed that the ink chamber 16

is full.
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rotates via the pivot 94 such that the bal ance nenber
wWOosesisns ual |y rotates toward and contacts thBCT/JP2004/017896

partition wall ic. As such, the bl ocking nenber 92

eventual |y rotates to a 5 pgfition out si de the

i ndi cated box area. The senSor is thus able to detect

t he absence of the blocking nenber 92 and informthe

user that the ink chanber 16 is enpty. FIGS. 14A and

14B are views of, an ipk cartrjdge 1 in
flfthwéfﬁod?%%nﬂ- FH@mﬁﬁ§eni on:® FF%?gﬁﬁg’ %%ﬁ?s%gmm 28
perspective view of the ink cartri 1.£K N MRRSL
rOt%IWt%c_th&n,ﬁﬁ ek ! iegl as‘é%?s%éléte. \O/lgﬁ%i Barot the th T O°
cartridge [ [ i a F it
cved ikl (0o do LM A oML gL hoRpaRtorb e Ibion Bl Lo
As '-I;RECH ”k\%ﬁgo@%é}@iﬁ emeibetar b3 dgRenkdas ldeaevateds o a
ik dn I'ch deaeration precessing has been perforned,
posﬁggontBﬁgbﬂﬁeh%ﬁebiﬁaiég%b@dHd& thead.nkThar sehdge. 1Fhéhus
1Rk T's eaerated in order to suppress an emtting
ab1baiddir ge g8t t @het b exh s ente e bubbbesnyn mamba t Az nand
the ink chanber 16. The ink cartridge 1 includes the
infeeRt ahaenseal khha tRe inlkwehambiele Leppger ANRST end
surfaces are open, and the lid |Ib whichis fixed, in
or der REIEL.OVER4At bedofddi mronviAEs ©&p JurfakeCartehdoe 1
container wall la. The lid Ibis provided with a
acopuipiong: e t £ 180 EEROPAMER W] SIS pi-BYPOlEER T n F1G: 142

. order to inprove operability, en the. in 5 tr
is B imcwRRARHEE  VHRY aPtalhéd ]tr\kAj{]t%aerFﬁW%% grgggﬁldiralﬁlg%per

oo SRR o R C T Beconlaler bl log i an
cargégkﬁégbdz?gf%%gggtingg@lldl?eékibﬂesaﬂg)2@@@405ﬂ§66is a
sectional view taken along a line III-III of FIG. 14B.

The ink stored in the ink cartridge 1 is deaerated
ink on which deaeration processing has been performed, and
the ink has been sealed in the ink cartridge. The ink is
deaerated in order to suppress an emitting failure due to
the existence of bubbles in ink within the ink chamber 16.

The ink cartridge 1 includes the container wall la

in which the upper/lower end surfaces are open, and the

1id 1b which is fixed in order to cover the opening on the

top surface of the container wall la. The 1id 1b 1is

provided With a gripping part 1d which is outwardly
protruded in order to improve operability when the ink
cartridge 1 is detached from/aftached‘ to the inkjet
recording'apparatus 2. Furthermore, the container wall la
and the 1id 1b are formed of a resin material.

As shown in FIG. 15, the partition wall lc divides
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and is forned integrally with the container wall la'.
wdokosisbhese two spaces, the space between tPEI/JP2004/017896
partition wall |Ic and the top opening covered by the

lidIlb (i.e., the top portiopi is 5 formed as the ink
chanber 16 which stores ink, and the space between
the partition wall 1c and the | ower opening (i.e.,
the bottom portion) is forned as a second chanber 17.

thgh%n§¥ﬁé!éfoghwmﬂnﬂCcQ?E?Egéep%rm%H%C&g?{%é%ég?aand is

center axis Irection o e-cont al.ner

fo§ME§F@ﬂEb@Ele&oﬁi&%EHﬁﬁgi@5@t£9§éfiQﬂlpeﬁgﬁenWE@ﬁiﬁthese
openi ng and the bottom opening. Because of thi's, the

twbnkpaaesy, i dge bpates erwdead tis opathecissi de1byithend the
partition wall |c at the substantially internediate

topospenbngototaeectnkycahtr ildgelb. (iThus, theessyr @ortion) is
resi stance against a pressure to be added 15 toward

formedi asi thef £nih chembersildewbfichhetbmkescankri dgel the space

i nproves, and defornmation and damage of the ink
betuperi §§e Prarddiiss supbt ebseandaddia i ket yopehéng (i.e.,
container wall la forms a substantially rectangul ar
EhehRREEPR ROLtAGHYali%r 685MedciSoR Seerhfit CRABDEBULT - The
corpers are._formed with substantial cylindrical ,
paffDERR S T Srkbridn BPaecatt Fachs bt udin Cpmeer axis
. wal Ls 1k are formed as ncave parts 11 facing,
dl%%{:%ggla. V s%h%oi%ogrftafﬂel?i dfaélojt yaﬁiﬁ‘ e F"nk“"’uES%"’m%lally

inE@fﬁé&ggﬁe1po¥ﬁ£boﬁe§8§§E8%°Fhgetggfg éﬂﬁﬂgggpagghetﬁgttom

pressure is | nproved. € partrtion

op8Ri{ K8l - sSBapsdsbogdy %@isﬂMHHg]f%ﬁe@gftfﬂ%@édltg@aﬁgpported

opening of the second chanber 17, Is conhecte
fré&@r methes 0 asstigepr opyudendt ophheiseeand yghamper ki the

fromthe partition wall |Ic and surround the WO
sul2@0anDD4669 PRTEIM2A04LB1I M tion of the ink cartridge 1.
Thus, pressure resistance against a pressure to be added
toward the inside from the outside of the ink cartridge 1
improves, and deformation and damage of the ink cartridge 1
can be suppressed.

Additionally, the container wall la forms a
substantially rectangular shape in horizontal cross-section,
but the four cornefs are formed with substantially
cylindrical curved walls 1k, and the side surfaces between
the curved walls 1k are formed as concave parts 11 facing
outward. Ey so doing, the rigidity of the ink cartridge 1
with respect to the above-mentioned pressure is improved.

On the partition wall 1lgc, tﬁe barrel-shaped body 30,
which extends toward the opening of the second chamber 17,

is connected and formed so as to protrude into the second

chamber 17 from the partition wall lc and surround the
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44 cylindrical wall 22. In addition, on the partition
wall Ic, the second barrel-shaped body 50, which
wezishsises oward the opening of the second chartBIP204/017896

is connected and forned so as to protrude toward the
second chanber 17 fromthe 45 partition wall Ic and
surround the cylindrical wall 24. The outside surface

of the barrel -shaped body 30 and the outside surface

of the second barrel-shaped body 50 are connected to

p f e rf ace £t C £ ,
R R D R g L

these§é’é%<§’%é§ke§héﬁsge80% Y6 il byreaaBediR@id the
connecting nenber Im A dltlonally, t he connecting

ope‘i‘ﬁ'ﬂ?}eroflrﬁﬂes Lomrctetiel Paj riHfcaimectsad fandsformed so
different fromthe above-nentioned pair of side '

as SWd agamitude cawweel i ntharenbsrond. Bewese LT tfiep  the
t he second 15 chanber 17 is divided into four spaces
parklaididwalllDclc o (seeoud theByy bindkcal wall 24.
i nterconnected barrel -shaped body 30, second
bar r el Tshaped: dioty 507 fane c@ﬁnéﬁﬁ#n@aﬁéﬁﬁeﬁgapﬁﬁ-IQOdY 30

That is, the barrel-shaped body 30, the seco

andodye shapadide hsaytage Qhd Hhife SRR n%é?%e‘in]?“y 50
In function as a 20 suppart nber ¥h ch S rt the

areoRPBRAGESAIP 1% PRbm Che S1 r PGS At B seratainer

t f th
T AP 8 o

ro tsLde
B
conr&l@(?t[ erg(%edfngréo&)ﬁm pr O?ﬁé'ﬂ‘f:@o@@‘ilgéCkaghgg t Benh8Kting

into a packagi ng nenber I's expl ai ned

meﬁ%éf‘fﬁfféeeeﬁnéeteﬁlg§ al®pad df . s Fd&Ssudba@nd different
are sectional views showing a state after a packagi ng

rediRdyrRE t BBokBkmeartbhdge WRi200%/ 051666 surfaces by a
PCT/ JP2004/ 017896
connecting member 1n. Because of this, the second
chamber 17 is divided into four spaces 10a, 10b, 10c, 10d
(see FIG. 14B) by the interconnected barrel-shaped body 30,
second barrel-shaped body 50, and connecting members lm, 1n.
That is, the barrel-shaped body 30, the second body-shaped
body 50, and the connecting members I1m, In function as a
support member which support the container wall la from the
inside, so that pressure resistance of the container wall la
improves with respect to a pressure that is added to the
inside froﬁ the outside of the ink cartridge 1. Damage and
deformation of the ink cartridge 1 can thus be suppressed.
‘Next, a procedure for packéging the ink cartridge 1
into a packaging member 82 is explained with reference to

FIGS. 16 and 17. FIGS. 16 and 17 are sectional views

showing a state after a packaging body of the ink cartridge
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includes the ink cartridge 1 inside which deaerated

w0 p0si05166¢ or ed. The packagi ng nenber 82 is coP@DIRA04x(17896
a cylindrical seal material, and is 5 provided with a
shiel ding | ayer which suppr esses humdity and air
penetration. The shielding |'ayer has a | am nat ed
structure in which a plurality of filmsheets are
| am nated. 1In a state in which the ink cartridge 1 is
.cont ai r}ed, bot end parts (hereafter referred to as

1 is; Oy 559 83a, 83b 10 of the packagi ng menber 82
are fused t ' e n;endess #oridage
mai nt leskhe apgggglggﬁgngn%%{ggggg@oﬁ%dlegg%t Fg% 31?1 the ink 7

1 8Lt ELAGEL Lont NEJU £SSAH € iink T educeborb@l weethéhepd dikaging
cartridge and the packagi ng nenber 82. The sheet

merfRlrergal; i Gl sanstdt W esy Theipackagiew]l b emimler 821 is
I'ncludes, for exanple, lamnating, in order, an .

prodhrsi veitayer antle ad byt onl alyayrer wif Bt e suppregskescehumidity
| ayer) on one side of an alumnumalloy |ayer, and an

andadhesi peneayertiom pollyet kpieddingr eptyry ahes| &y ekamppated
adhesive layer, and a pol yprcg]gyl ene |ayer (internal

stmurthace Irayerichomn e kdy 20 &iHe Yeehe afum#imated.
alloy layer. In terns of manufactyring the packagin

In podytatet he WhHIChcare i Hye GaFRERABE L G (e tathet, both
cartridge 1 is_contained, wthin g space in wc

endpr@%%ftﬁ’e(h%r?%ﬁﬁﬁﬁdrﬁge%i%gcGﬁmaﬁun‘pfslpsoer&t%aerﬁsl er%%a’ 83b

to be a vacuum.or at nos a :

of Fha RASFF (REUTHR BartiT ape ad rodRrarfueserarad @ Pa
ink is _stor |.s inser ' the paekagi &g negber £

shaps- OneIz tci%gdé]fus%% prgaslﬁéﬂ rg o? t%g packagi ng gee o

20ks cheryypl | i 0, adwangiestitkd hBs reduced
de%%%%ﬁg?ﬁsgg thi2 %ﬁﬁ)éﬁréf@ﬁ§% e reduce

part I's open. WO 2005/ 051666
be%%ggﬂF@@Q4iQﬁ7§§§tridge and the packaging member 82.

The sheet material which constitutes the packaging
member 82 includes, for example, laminating, in order, an
adhesive layer and a nylon layer (external surface layer) on
one side of an aluminum alloy layer, and an adhesive layer,
a polyethylene terepthalate layer, an adhesive layer, and a
polypropyiene layer (internal surface layer) on the other
side of the aluminum alloy layer.

In terms of manufacturing the packaging body of the
ink cartridge 1 in which the ink cartridge 1 is contained,
within a sbace in which pressure i1s reduced by a vacuum pump
or the like so as to be a vacuum or an atmosphere close to a
vacuum state, the ink cartridge 1 in which deaerated ink is
stored is inserted into the packaging member 82. One of the
fused parts 83a of the packaging member 82 is thermally

fused in advance, and the other fused part 83b is open.



10

15

20

25

46 Then, the other fused part 83b of the packagi ng

menber 82 is thernally fused. Wien the fused part 83b
wo go0505weel and seal ed, and the packagi ng i s cPOPIERDeH17896

(the states of FIGS. 16 and 17). The i-nk cartridge 1

is thus sealed in the 5 pagkaging nenber 82. Thus,

pressure is constantly applied inward from the

outside of the ink cartridge 1. However, in the ink

cartridge 1, the partition wall 1c is arranged at the

moeSpeR Aok By B TR PO iR e 2

ntai ner “wal the 1 nk

the%ﬁé&i&??ﬁu 1e(§an Ykk%%r?r Z?:th% tgﬁagﬁg?ﬁ%&{@ 895&5" iied f_@mﬁ@@ and

cartrid I?ge'l. b mage an ion of the ink
n reye F i di f
Sea|né’cha%§ert%% i% ?ﬁ%?g%%g g§ n%ﬁﬂphiﬁ??tigghﬁku%ﬂﬁifs' oF
rrcEhe g @i 1fyxedrha the wpRperiele 15 iepeniuwy serikd hev the
curved walls 1k. Furthernore, with respect to the
pack8eand ekamkaer sb7, the barrel-shaped body 30 and the
second barrel -shaped body 50 are connected to a pair

of si denusur fraceswfe t he respectitviky ceprdilssr wWavprfa from
and are also connected to another pair of side

thesustiacide by ft hehe ofindctdaty R20idrenber s HaWevar, in the ink
Thus, .the pressure resistance of the second _chanber

cartrisfge hd /i nichear PRiEddEioncaNabd ifprdfegarranged  at the
Def or mati on and damage of the ink .cartridge 1 :

et T o SR SRS o IO SEL A £A S0Uing:
def ormation of the.in 25 cartridge 1.whi

of [ e | ESREGEPFFoMTHe fon SR %g‘,e IR CA-ERRER 1 can
Ccreate h [ . i i

toler Stg'ga_s ?p%eetsgsfuj%eﬂija??il A tridgenel WAkCheoaeapnale 1.

e nt ( e rgcor ing apparatus 2 due fo

n 0 a el i SHPPr €S .
e e e s e TR 52 Dage 1o A esged s be
prevented. Rigidity of the ink chamber 16 is improved by

the partition wall 1lc, the 1id 1b fixed to the upper end
opening, and the curved walls 1k. Furthermore, with respect
to the second chamber 17, the barrel-shaped body 30 and the
second barrel-shaped body 50 are connected to a pair of side
surfaces of the respective container wall la and are also
connected to another pair of side surfaces by the connecting
members 1lm, 1n. .Thus,_the pressure resistance of the second
chamber 17 of the ink cartridge 1 can be improved.
Deformation and damage of the ink cartridge 1 can thus be
reliably sﬁppressed.

Therefore, damage and deformation of the ink
cartridge 1 which causes ink leakagé from the ink chamber 16,
and which creates a shape of the ink cartridge 1 which
cannot be mounted to the inkjet recording apparatus 2 due to

damage and deformation can be reliably suppressed.
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47 Also, while in the above exanpl e the outer shape of
the valve devices 18 and 19 are nade slightly snaller

W@ bas/ostebe | nsi de shape of the barrel -shaped bpdi/@080017896
and 50 and are fixed through the pressure fromthe
hol ding wall 42, the 5 outep-shape of the valve
devices 18 and 19 can be made slightly larger than
the inside shape of the barrel-shaped bodies 30 and
50 and the val ve devices 18 and 19 may be fixed by

drivin theméﬁ&gniﬁgsﬁgﬁ$§89é029§@$ie ELSoul8r LBpe of

; W
are Vi rof ge 1 according to a

si xt.h enbodi nent ., of e 4V, i FLG: i
theg F&LVéh &1 G Bt a}ngofe1 tﬂtghel 9inn%gcar?%]crl? dégl?@%?’a%“%&ers than

theﬁ{h&es'}'fgersgﬁ%ﬂé agram,show NG 1anHARe Wediesushagad &ud and

. I'san enl arged cross-sectional diagram
aresgq\%ew PRadugrPdne HiGssifie atbmlTmis sdladimg wadliG42, the
18, the ink cartridge 1 includes the substantially
out@ | BHEbealocoBhal nes1vel kelvdcies wWhd clartchel® can be made
upper /| ower end surfaces are open, and a |lid |I'b which
sliight 1y Xegrgar oten thecoveridmdsisape Ohie thserkaigrokrshaped
the top surface of the container wall la. . The lid
podiles s3pr avidded0 2@nwi tithe heagveppla R t 18d ast ch® may be

_protrudes outwardly in order to inprqve operabilit
leﬂdet " Pyt E_bfli‘ﬁm%aﬁhﬁm dgeca the cFé’t%ﬁgg Col?arlbkhé%t t achedyt 0
e inkjet recording apparatus 2. The inside of th
gri ppi EEG%artlfi"d i geroﬁﬁf@d Yhe4Shott o#shape, cgjﬁ%rgﬁge 1

the inner wall, surf f the lid )3
o Sharsi ag{?_fcﬁ/%_g Hafnetl b Ve HoTr RO f T, 18
, iIllary acti,on I n_a st i i [ :
i CEPLLARIIE B0 L0na o3 S5 Wy e Ll 8, Oimr segh s
ar1g%%ﬁ%g%%%y#ﬁggggghpeshghﬁﬁﬁ dif ectd . (9@ 1Fl €orfi8, and

I spersi ng”WO 2005/ 051666
Fxé¥n¥%£299%59¥ﬁﬁ%&ged cross-sectional diagram showing part

D in FIG. 18; and

As shown in FIG. 18, the ink cartridge 1 includes
the substantially cjlindrical container wall la in which the
upper/lower end surfaces are open, . and a 1lid 1b which is
fixed in order to cover and seal the opening on the top
surface of the container wall la. . The 1lid 1lb is provided
with the gripping part 1d which protrudes outwardly in order
to improve operability when the‘ink cartridge 1 is detached
from/attached to the dinkjet recording apparatus 2. The
inside of fhe gripping part 1d is formed in a hollow shape,
and on the inner wall surface of the 1lid 1b, mesh shaped
dispersing grooves 14 are formed‘ to hold the ink I by
capillary action in a state where the ink is dispersed in a
first direction and a second direction perpendicular to the

first direction (see FIGS. 19A and 19B). These dispersing
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48 grooves 14 will be described |ater. As shown in
FIG 18, the container wall la and the lid |Ib are
wo ooosesliced . a resin material. The ink | to be BCUp@20e17896
to the recording head 7 is stored in the ink chanber
16 fornmed inside the ink 5 cgytridge 1. The contai ner
wall la and the [id I'b are ornmed from a transparent
or senm-transparent resin material, and structured to
allow the color of the ink | stored in the ink

hanb
gro%av??ﬁ ﬁr 19 tolbbe c{edé:c%?l e@g&%%#f%’%S%Ws & 28, 1Y€, the

on V\HJT

e i nsi of the ink
tiddoe 1.1 Mo twy spaees S r LAt egr alyl '
conq?a[lh %]ﬂe%gont a% her Wl |€ I%a lfﬁt k|5n at%esggg?v\o spacéasyresm

nmatidie SpacerRetweent the par Eh?g@ﬁeﬁmt'o hankddwdini®phead 7
openi ng covered by the lid e., the 'top portion)

is | storedednascide ik ehamben 156M&@fm§cu oriessiidek, tard ink
the space 15 between the partition wall 1c and the

cattomedgepani ngThe. econtdheebottadrh poat iaorgy ichef okhedd lis are
a second chanber 17. The ink | in the ink chanber 16,

fotad fisom partidispeceny ¢oheseattirinspapeht| Eesis material,

supplied up to a fOSItIOﬂ near the top surface of the
and osit i el @l 1o | allow e acebanl o Bhgphek 2oStRRed 1n the

does not contain the ink | is forned on the top side
inlpfchambenkl @ hePrbee ABCABRRZERe ink cartridge 1 is

e b R SR I oo
th%5§%§%ﬂ| nsché Eflgpéry pgé n@rf@%é r?cdal gxﬁo' 1 alé%esd and is

ng groov Forne he i nner

rfa d 0
coPYF 4255586115, LSRGt sty 1ot i ese

twg'ggéégg shaw G?Qth%é%WééﬁlﬁHé attie: b8 PeEB1l NYc and the
r ooves 14. WO 2005/ 051666 PCT/ JP2004/ 017896

top opening covered by the 1lid 1b (i.e., the top portion) is
formed as the ink chamber 16 which stores ink, and the space
between the partition wall lc and the lower opening (i.e.,
the bottom portion) is formed as a second chamber 17.

The ink I in the ink .chamber 16, that is
partitioned by the partition wall lc, is supplied up to a
position near the top surface of the container wall la. As
a result, a space 20 that does not contain the ink T is
formed on the top side of the ink chamber 16 when the ink
cartridge 1 is installed in the inkjet recording apparatus 2.
In this spéce 20, the hollow part formed by a hollow shape
inside the gripping part 1d is also included.

Next, the dispersing groovés 14 formed on the inner
surface of the gripping part 1d are described with reference
to FIGS. 19A and 19B. FIGS. 192 and 19B are diagrams

showing the structure of the dispersing grooves 14. FIG.
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49 19A is an enl arged di agram show ng the i nner wal
surface of the gripping part 1d and FIG 19B is an

W@ nioanges cr oss- sectional di agram showi ng pareCTDUR2004/017896
FIG 18. On the sonme or all of the inner wall surface

of the 5 1id 1b, squar e-shaped protruding parts are
positioned at an equal distance in the first
direction and the second direction fromeach other as
shown in FIG 19A, and grooves are forned between the

square-s i i \ .
1o R, HBHYSR RiSEnl) SRy (HEMGEAES Mbetace of

thediéffﬁfg?ﬂi H5avar e eshrghaped 0:15ordan t BAlarged cross-
di Spersin rooves 14. The ink | that adheres on the

sedtRfla1 Waldgrel faatsiioly tdied iml 4D mrderssinto these
di spersing = grooves 119 and is held within these
groovesni fhé sbateosuahl blfathiehdrimek walsl dispareedt the
in the vertical and horizontal 15 directions by

licam | | sqyasetslmpedhbsostagéngs pshown sne Fcgitivged A&t an
shown in FIG 19B, ink | in the dispersing rooves 14
equizs. helistnampiid arghactfionst | rd1e¢tiorl ¢ the second
~capillary action even if the space 20, whigch does not
dlrsl_eg:t@m af vom hea¢lkotnerf aFmEA IRsitde Bife grifbpi 3RS pareoves
as a result of the user holding the grippin art
arq d ficaazlﬁ}e?fét RN T o TGS 1R 0 KR TRRFRE | Parts:
recordi ng apparat us. 2, d the contai her S
A @Lm\%’e%i%%e SRR R TR 1D Tee b g hel Dper fod gaft the
n I s, case, the. ink, I ot f ut+£ro e
SeHS er@%ﬂ%cg%%%velsﬁ 125.1 T%%?'%és]pe?%lgﬁg %}?%\%gestém gaﬁ%elh the

PRGN e, Meshe ShaRe 1y Hien .
o 8 £y o D e gl e 1

wa%?er%&ﬁ%%m When e usgr M ewstkhe W 200%9MesE6681ispersing
CTFJP2004/017896
grooves 14 and is held within these grooves in a state such
that the ink I is dispersed in the vertical aﬁd horizontal
directions by capillary action. This stage is shown in FIG.
19B. A

As shown in FIG. 19B, ink I in the dispersing
grooves 14 is held by capillary action. Ink I is held by
capillary action even 1if the space 20, which does not
contain the ink, is formed inside the gripping part 1d as a
result of the user holding the gripping part 1d to install
the ink cartridge 1 into the inkjet recording apparatus 2
and the coﬁtainer wall la is on the lower side and the 1lid
1b is on the upper side. 1In this case, the ink I does not
flow out from the dispersing grooveé 14.

The dispersing grooves 14 are formed in a square
mesh shape by fine grooves, and ink I is held in these

dispersing grooves 14. Therefore, when the user views the
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recognized as the ink | forns a thin filmthat
w@eivenesed o the inside the |id |b. The cont ai PEr/JrREad4/017896

la is forned by the sane 5 transparent -or

sem -transparent material assghe lid Ib. However, if

the ink 1 is gathered at a predeterm ned volune in

the i nk chanmber 16, the color of the ink I darkens and

has a bYackened color. For instance, when the ink I of

inl%ycaarktrcgi.rd = J%Sﬁb? C?%‘h {8 ﬁ?JL ngnt}!)‘@ i:é‘cl;‘odjnlzed as

econes en the | inyellowis

thels_tﬂlllgdl FRemisnlg |th1k??CPI‘E§ @Hé@sbdﬁeﬁfég Bloatkhe inside the
herefore, it becones difficult for the user to

1idfcayrately determ ne the color of the ink |I. However,
because the ink cartridge 1 is forned with the space
20, whieh deestmghegontvailn the inls | ,famkd héoy 15the  same
di spersing grooves 14 on the inner wall surface of the

trdrigbdiedior mra panti-tiankpaspate 28teandlbezauddia héid 1b.
ink I is held in the dispersing grooves 14 in a

Howasbst ant £ athg thiknI fis| meshared tdfe & dbepdeferRENeGKVplume
stored in the ink chanber 16 can be accurately

in r ebeghnkeh P es %&plEhﬁeﬁoé&ﬁmpfaEﬁ%r&PﬁgQ(ﬁ??ﬁ?ns and
i nk cartrldge 1_descri bed, above, the lid

haf’: ﬁa h%%cg%% EPRAT par AT LSRN e ‘?’lﬁeﬁnltkﬁ? oiﬁﬁikfﬁté? cyan
e dispersin 14 .f

o SERSREREL S Rogio0tRs L er B A Uity ENELURLL, aimose
bl%ﬁ éctl %IS %{Segnkn h§n25¥¥f15%0%15aEQOQ%H'ZO@&@'1nk I

€ di'spersing gfrooves are fornmed in a

be?ﬂ&?&eaﬂﬁéQtSQaEEd“b&Qc&'”9T§é98f8§e,aﬂé ptRemepager2dcult

does not contain the ink is formed inside the
fo Bt RO RYePAES Egcuggﬁéﬁ%oﬁéteEﬁ@néseheCaﬁlMB of the ink I.

2005/ 051666 PCT/ JP2004/017896
However, because the ink cartridge 1 is formed with
the space 20, which does not contain the ink I, and the
dispersing grooves 14 on the inner wall surface of the lid
1b form a part of the space 20, and because the ink I is
held in the dispersing grooves 14 in a substantially thin
film state, the color of the ink I stored in the ink chamber

16 can be accurately recognized.
As explained above, according to the ink cartridge
1 described above, the 1lid 1b is formed to have some
transparency, and the ink I flows dinto the dispersing
grooves 14‘formed on the inner wall surface of the gripping
part 1d in a state that the ink I is dispersed in the
vertical and horizontal directions; The dispersing grooves
14 are formed in a square mesh shape with fine grooves, and

the space 20 that does not contain the ink T 1is formed

inside the gripping part 1d. Therefore, the user can
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ink cartridge 1 without any errors. Therefore, the
WO p05/08@6¢ ri dge 1, in which different col ors oPCT/5IR004/017896
are respectively stored, can be prevented from being
installed 5 in an incorrectgﬂosition when installed in
the inkjet recording apparatus 2. Moreover, because
the ink cartridge 1 is formed froma transparent or
sem -transparent resin material, it is not necessary,

as done conventi [l t f i f. .
acceaa%e’iﬁzensspogsb‘%éic %ol3P0RT Phk S rohor By 4T €L dnk
ar.t or n ri t he. tri b ;
B R BByl R B R R Pane

caﬂﬁ#ﬁ%&?eﬁqfoﬁn'nﬁﬂﬂéﬁnlﬁﬂfﬁbﬂéﬁ%i'E%I%¥§Vi§@e Wk I  are
sel e |

ng’'alidI|b corresponding to the color of ink’

redod R P L85, aBdnt s, pddvéeedadbac tiyiinyg installed
61ocess or manufacturing the ink cartridge 1 can be

in Siap! ithicedrec@subpbisigion awheducthenailiedt hén the inkjet
manuf acturing cost of the ink cartridge 1. Mdified
red@XaiiplesmfatdtugiZper sing grooves 14 are described
with reference to FIGS. 20A-20D. FIGS. 20A-20D 20 are
di agr aMerebveing hecdwss foenainbnscaftyidger di ngs formed
grooves 14. The di spersjng grooves 14 shown in FIQF. e s
froe/m drhnsErReie $or Rt T IMEPRIERAT e et SRkpetal, 1t 1S
However, the dispersing grooves 14 oulq:spread iLn :
not h@egeESaEdl: aRd 28°R6r | Y%ﬂt%ﬁQ%&i?bns(3nmgnufaCture &

o SR GATSH OGS PR B B o

L

AsZOQSIQQ%QSQQPCTégﬁgggééQéJ89ﬁanufacturing processes for

manufacturing the ink cartridge by selecting a lid 1b

corresponding to the color of ink I can be omitted, and thus,
the manufacturing process for manufacturing the ink
cartridge 1 can be simplified, resulting in a reduction in
the manufacturing cost of the ink cartridge 1.

Modified examples of fhe dispersing grooves 14 are-
describéd with reference to FIGS. 20A-20D. FIGS. Z20A-20D
are diagrams showing various formations of dispersing
grooves 14.

The dispersing grooves 14 shown in FIGS. 19A and
19B are férmed in the square mesh shape. However, the
dispersing grooves 14 could spread in the verticai and
horizontal directions in a deformea rectangular mesh shape
as shown in FIG. 20A, or in a parallelogram mesh shape as
shown in FIG. 20B. In addition, the dispersing groove could

spread in the vertical and horizontal directions in a
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52 triangul ar nesh shape as shown in FIG 20C, or in a
substantially circular nesh shape as shown in FIG 20D
WO poosbiced t he di spersing grooves 14, can be fPCTERR004/017896

between many fine protruding parts having a

substantial l'y circular'shapg2 5 The ink | adhered on
the inner wall surface can be held also in the

di spersing grooves 14 shown in FIG 20A -20Din a

state th?t the ink | is dispersed in each groove. That
as lon

he di
trlﬁﬁaplean PRgR ¢ ﬁgad'hé i etk fhestotl et
subégﬁiﬂ@ S(gté%%gclrl}al”y Lt &fa (y%g ggoghgwge in FIG. 20D in

Stls Wodifica ns are avail able. For

whi%ﬁgp Ie Jébé£§3ﬁ§0¥goggégrqu%éﬂﬂ%@'EEQﬁéd pel®een many

S|ng groove are fornmed on the inner wall

£inputace ek alrtd v iRV efub e tdi sd ao\smpe .

%ﬁ%fg can ggh?brned only on a part oféfﬁgrgﬁFgggag i

Theoéhtk 1d adhe read @it e itrfie diveqldr siurf agreoavses et hell also

formed on only the upper part of the container

1n\Mﬂé daspersfingheymendve®e lénséowsal insEiface W tARD in a
container wall la. Furthernore, the dispersing

stagroctes: Itheambelf derddsprrehe ilinéaalalJroeysur fRaE s/
of the sidewall of the ink cartrld e 1in an area

as Visidl @s byheheispersipg tHeaawne, Lfnhakg grooves that can

above-descri bed enbodi nents, _the ink car e
holvhvi pea sEhe&edre i that t /&S i SHIPE be%% g FhelS not

upper_ part in a state that the ink cartridge 1 25 is
PaytHtuig ey i nHe nkjet recordlng apparatus 2 is

I
oo OVES, 1S B, RS S AR Ty P00 e

med ITn a

nt| | P h oo
av%éiﬁ e t%g?y < ﬁﬁ%gcggﬁpﬁg%e 7S %ﬁg%%%gygggﬁggbbdlm@nts,

thgfIﬁ%?%9%ﬂ5%17éggoves 14 are formed on the inner wall

surface of the 1lid 1b. However, the dispersing grooves 14
can be formed only on a part of the gripping part 1ld. 1In
addition, the dispersing grooves 14 can be formed on only
the upper part of the container wall la or on the entire
inner wall surface of the container wall la. Furthermore,
the dispersing grooves 14 can be formed on the inner wall
surface of the sidewall of the ink cartridge 1 in an area:
visible by the user.

Furthermore, in the above-described embodiments,
the ink cértridge 1 having a structure in that the 1lid 1ib
becomes the upper part in a state that the ink cartridge 1
is installed in the inkjet recordiné apparatus 2 is employed.
However, an ink cartridge having the lid on the sidewall or
an ink cartridge formed in a substantially box shape that

does not have the lid in a state that the ink cartridge is
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53 installed in the inkjet recording apparatus, may be
used. Therefore, the structure of the ink cartridge
WO 2008051666 mted. I n this case, the dispersi ngPQr/arrees01789
14 are formed on the inner wall surface of the
sidewal | of the ink cartrid%g that 5 becones at | east
the upper part in a state that the ink cartridge 1 is
installed in the inkjet recordi ng apparatus 2.
Furt her nor e, :nlthe above-descri bed enbodi nents, the
, ont ai_ner .a.and the |]d. f or, o]
msHiﬂﬁ.egn%?'ﬁh% SO ATt AoPag Tk rr oy P Heed:
ver, .10 _onl lid .| ; : t i
TheFF§§§ﬁargﬁF_8%r§é§¥ggrgﬁﬁg&?éﬁ%k?g%ﬁ?ﬁgg§§¢%§,H%E'llmlted'
In %ﬂﬁ%tggs@r'EHE”%ﬂ%ﬁgrégkjm@rogﬁeéQﬂqeéﬂé/f&mmed on the
transparent or sem -transparent resin material. In
1nn@ddidi1an s IRLek S thir eueikwehiich ft e Hink celmmriche that
be transparently visible, such as materials having 15
pecan@s kawhilkaseol@ie appeirncpamdedinn & hetatearspey efbhe ink
or sem-transparent” materials described in this
caritiientd anis Anstrdilegl tio diheexevipled yresarsEindaRRratus 2.
invention, when an ink cartridge is' attached tq an :
i nkj etFuetozdione, deit cethe heaRey e es%l%ok?%djtrilﬁents’
~urging force of the 20 urging nmenpber (i.e.,
theprasirdetingy otwponkntand EdfmbAfcali 67 °; éot%ﬁ]erfé‘di}“ed from a
est abl i shed between an ink chanber ,and_ a flomi paHQ
al, owever,

tr?ﬁ?ﬁ?@?ﬁiiﬁrimﬁm%ﬂﬁfﬁn§Qﬁﬁﬁ%ﬁnﬁeﬁéﬁ(ﬁft?ﬁla state In

i C e .l cartrij i i i ,

onrecth e ﬂaiwh{»ﬁg%e'g?r\?@ene%%‘é#{2“—‘%&%&3&?*’%&5 semi-
irec ontact wt 5 th . i ,

R T T e P

be PrEvent edy Additi opabhy, tBetur gik-ngs&eyvi€LafBfdarvehve resin
Tt 0

seat are nstructed froma rubber, elastic materi al

matdl-£ I nt egl ate 1\ 200540526661 BCTE P20/ GhARIS the ink

color can be transparently visible, such as materials having

a milk-white color, are included in the "transparent or
semi-transparent" materials described in this invention.
According to an exemplary aspect of the invention,
when an ink cartridge is attached to an inkjet recording
device, the valve member resists the  urging force of the
urging member (i.e., projecting component). Communication
is thereby established between an ink chamber and a flow
path provided in the inkjet recording device. In a state in
which the ink cartridge is removed from the inkjet recording
device, the valve member is brought into direct contact with

the valve seat by the urging device, and leakage of ink

- through the opening is prevented.

Additionally, the urging device and valve seat are

constructed from a rubber, elastic material in an integrated
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Consequently, when the ink cartridge is discarded,

WO ornsexwapl e, in the case of disposal by inciPer/a0em17896
incineration is possiblé wthout nodification, and
there is no need for an opegation 5 to disassenble the
ink cartridge and renove the metal conpression
spring, as in instances when a netal conpression
zprln?_ls Fseg%_and the resulting effect is that the
peratiqnal _efficiency i.s_i.ncr '

ForRoet CORREL FRAREEHC 18 RAAFPSRITY "The Vel veormepar tLY
wnehS ] 4 Detueen Lhe. sUpParLAg IRDeroANd bhip1dsVise. the
“Tesult,”Co ni cati on and obstruction can be
casgaE?‘%ﬁ%ﬁgs£ﬁtMﬁe@nE@%erb@ﬁo%bamhﬁﬁﬁﬁﬁhﬁi&hfiQMppthble
on the inkjet recording device side by disposing the
witSYRPORLULAG i pBRBeh | Rrnidhe Heamid crb | nged SEohambeopieragion

state hol ding the valve menmber. Consequently, there
to | §158sBERB1EOr thet ronbl esarter opee atawhalrquatesghef metal
attaching an urging device that urges the val ve member
compReskhenr egirangyhese ibhénsalveesevben ias Metel FoHPTARPion
the resulting effect is that ink cartridge
sprimguf dst unisad, cosnd  Poe caredel FElcRET¥Eecoridt ndhaF  the
an gxenplarylaspect of the invention, g,valve nmenber
opem&thmmqyneﬁﬂﬁQi&ﬂQMxﬁScb%@%%%sﬁﬁthaﬁﬁe J5P08aLs ERE Ty are
the urging device, the ink flow path is obstructed
reduekeidabl y. 25 According to an exenpl ary aspect of the

i nvention,  an openi of val ve e ' i
oot A e LB, ERole e R RS ST Besilng e
effect that formation

L T e Ry
coﬂ%ﬁ%ﬁ%@%%%ﬁ{%&%?%Qstruction can be carried out between the
ink chamber and the flow path on the inkjet recording device
side by disposing the supporting member in the communicating
chamber in a state holding the valve member. Consequently,
there is no need for a troublesome operational process of
attaching an urging device that urges the valve member in
the region where the wvalve member is provided, and the
resulting effect is that ink cartridge manufacturing costs
can be reduced.

According to an exemplafy aspect of the invention,
a valve member is brought into direct contact with the valve
seat by thé urging device, the ink flow path is obstructed
reliably.

According to an exemplary éspect of the invention,
an opening of a valve member communicating path is formed

non-circularly, with the resulting effect that formation of

a meniscus by surface tension of the ink and obstruction of



10

15

20

25

55 said opening is prevented, and a smooth flow of ink
is assured. If the opening of the communicating path
Wawens/ 0566 med i n approxi mately circular form BCT/JP2004/017896
meni scus would form readily, with a ri-sk that ink
flow woul d be obstructed. 5gAccording to an exenplary
aspect of the invention, when a valve nmenmber is noved
towards the ink chanber side, the rising portion of
}he_rrglng device is readily extended and contracted,
facilitating, opening/clasin per at f % :
Salﬁenﬁﬁ?pl?@ AE%OP&FH%nﬁg%én %& nﬁTa%bggggecgigf %ﬁi fnk is
i nvention, t hi SS. Of -a Ui Qi HNg
SS¥&ice a _thgh%uf%r g%%%i%ﬁ¢r€ﬁ%fcﬁhe Jﬁﬁﬁﬁﬁ%%ﬂbE?th were
Fork@dme, th iﬁ%?¥1§r5irédmé¥“¥%¥h)'htﬂﬁhigd&EWW6H&@fform
penetrati-on of the valve seat hollow menber, with the
red B34, ng1efd actsit hatathiark tiieow atorel d Soeresthel rumives,
deformation of the valve seat is small, and the
ur gi ngadewi-eenynder gaesegegal a ey asspectebdr mitd onogntion,
the ink chanmber side, and consequently, communication
whdrs droesghe mebbetr riel iradted beowerdst hbei ik e mngiide,
the.f]pm1path_on the, i nkj et recording device side. 20
th#kmxsthgp@otaoneQénﬁharWr@§ﬁécﬁﬁﬂ1QQN¥ﬁrﬁﬁﬁﬂ%%ﬁ,ex%%nded
i nner periphery of an edge form ng the penetration_,
andi @@nt@facttﬁ@hhofﬁ@w%%w%m%%&% Mpaf®ergtion of
structured such that the diameter is smaller
thQrﬁﬁkﬁﬁnT§?§£¥rgnwthe penetration side towards the
val ve nenber,,side, with the 25 re i.ng f :
hol | ow*RERBEFR (47 4t oTFEFP 6T 5 ?é%&c ofﬁi (%rggfénelon'
an. the inner_di . of -t e1§§ﬁl' kS yyde
a %glﬁgﬁgﬁFafg?sﬁoggﬁﬁésgaﬁ; c?inplnék?gd rgﬂéhﬁkabout outer

peffgﬂgg}yofm%g@0§59§QGQ%ﬁﬁg¥JEqugfﬁgﬁgéhinner than the

thickness in the direction of penetration of the valve seat

hollow member, with the resulting effect that when the valve
member moves, deformation of the valve seat is small, and
the urging device undergoes great elastic deformation on the
ink chamber side, and consequently, communication is brought
about reliably between the ink chamber and the flow path on
the inkjet recording device side.

According to an exemplary aspect of the invention,
an inner periphery of an edge forming the penetration side
of the hollow member of the sealing means is structured such
that the- diameter is smaller increasingly from the
penetration side towards the valve member side, with the
resulting effect that a hollow member with an outer diameter
formed larger than the inner diameter of the sealing means
is made to penetrate smoothly, and crimping is brought about

reliably.
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56 According to an exenplary aspect of the invention,
inclination of a sealing nenber in conjunction with
web@snswes def or mati on of the inner peripheral BCr/iR0e:/017896

of the sealing neans is prevented, and obstruction of
the flow path 5 communicating between the ink chanber

and the hollow nenber 1is also prevented. According to

an exenplary aspect of the invention, in a state in

whi ch the val ve nenber is nmade to contact the valve

sent ety by TN Skl LG 1P fpvencion,

conmmu ween t r stde an

JJK%?aI %% nEans §égf1$§ ﬁ@ﬁb@?lXn0Q§kr%Hé%idﬂ/ﬁfﬁh elastic
ec k

ng nmenber | eakage is thus prevent ed nore

de fcfiid=201 ok éfceﬁg'm&dé}fﬂbﬁﬁﬁﬂﬁﬁéIYSﬁﬁﬁE@é off tie sealing

i nvention, when the valve nenber separates fromthe
me A V%_sse@zsevér&éﬂ,SCmCtdbﬁtmfctthﬁh vabfe werbefléw onpath
the projecting portion of the inpeller is prevented by
contnfigh icerciay tiyetanden coheexhky chapperdiamgl ttherhollow member
exenpl ary aspect of the invention, the insertion
is pdsid ipprevdnttdr®. supporting nmenber is 20 determ ned
more reliably by the attachnent part and the stefg
sur f ackgcandigeitat ihatXSPLIFENBFPAGE 7S itHke ~nvention,
cartridge manufacturing iis i nproved., Accordin
H1ékéﬁﬁ%ﬁyt%sﬁBéFhOFh@hgaﬁﬁ@e%@ﬂ&? Ihd'g ? %%n%§c% the
meni scus, by the rface tension of th 25 I
Va]p‘f%ve%?%ﬁ Ghdes dootty 1 BT (RS | 48 q widthd' | device,

L e L
meansnglgé EQerQ@1%%9§/%%Q%?%é%&%4£?Q9ﬁ£0§5§?éctlng member.
Ink leakage is thus prevented more reliably.

According to an exemplary aspect of the invention,
when the valve member separates from the valve seat,
disconnection of the valve member from the projecting
portion of the impeller is prevented by the concavity and
convexity.

According to an exemplary aspect of the invention,
the insertion position of the supporting member is
determined more reliably by the attachment part and the
stepped surface, and operational efficiency during ink
cartridge manufacturing is improved.

Acéording to an exemplary aspect of the invention,
the formation of a meniscus by the surface tension of the
liguid is prevented, and a smootﬁ flow of the liquid is
assured.

As mentioned above, in Japanese Unexamined Patent

Application Publication  H3-197052, for example, the
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57 protection device requires a protection plate, a
| ock conponent, and twi sted coil spring. As such, it
WO g00shsisessary to secure space in the inkjet rECDIRNON17896
apparatus in order to install each conponent. The
i nkj et recording 5 apparatu§7is t hus bi gger and
manuf acturing costs increasé due to the increased
nunber of conponents. Enbodi ments of this invention
thus provide an ink cartridge that can supply the ink

: safely w thout i fi ' -
O I e

cartridge according to an.exe : : ;
ComPﬁV%%Fiona? cl Hé§g§ﬂ i fiR* ha%gg?B hgfpgg% s?gfgbsn&? o

a_conmuni cation _c W t n. j : ’
necggg@;geggnseg Fac?E%%%ﬁﬁ%éﬁF? %ﬁ?$€ﬁrggﬁggﬁé%?nf gfratus

bl ocks 1 hcatd gnthe go@EuMheatto i
1n éﬁﬁ%ﬁéftgngggggﬂ%n%&h%ﬂaggé?§ﬁaﬂd'a breaking?ét Tecording
appggggggeQR; WRI1§N HiyRasi bhanenalf adthe iogmuostat ilocrease
chanber, that can rupture the film conponent when the
due€Xbl 86t ¢aBReneBH nsmiRYredfi cbopbhentsonmuni cation
chanber. 20 An ink cartridge accordin% to an exenplary
aspectEmufd intemtsvent itoris nthvelesiem ThiscHurierds hap ink
can store i nk; a communi cation chanber wiith a first
car@ﬁéﬂllggg that cemumueatles wheh LR | e fedahb et e any
second openi ng that can receive an extract copponent; ..
spemidlvesafatyi slgposie i SReta35eottoen e FIFSE Fecording
openi ng and the second opening; and a support that
appeygieist-s a bottom surface of the valve, wherein an

i nk passage is formed between th |
cUpporE® Whkn Y S THEL “EORDONGRL o 1 Redl CLR FAvo *PC"

of ttrl]rlee C:‘L%rxrrréunncii%ant ii%nclvt\i%gQOa% 034566, el J RA004/ Q{896 re ink;
a communication chamber with an opening that can recelve an
extract component; a film component that blocks
communication between the communication chamber and the ink
chamber; and a breaking component, which is positioned at
the communication chamber, that can rupture the film
component when the extract component is moved into the
communication chamber.

An ink cartridge according to an exemplary aspect
of the invention includes an ink.chamber that can store ink;
a communication chamber with a first opening that
communicatés with the ink chamber and a second opening that
can receive an extract component; a valve that is positioned
between the first opening and thé second opening; and a
support that supports a bottom surface of the valve, wherein
an ink passage 1s formed between the valve and the support

when an extract component is inserted into the communication
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58 chanber. According to an exenplary aspect of the
invention, it is not necessary to nake the tip of an
we@ziosastee€conponent acum nate. Therefore, the PGEIP2004/117896

not be hurt by the 5 extract conponent projecting from
the inkjet recording appar afgus, and thus the safety
is inproved. At the sane time, it is not necessary to
install a protection device to protect the extract
conponent on the side of the inkjet recording

ch appar at us, which has an effect of reducing 10

&dducti on costs. According to an exenpl ary aspect of

the " NEDLL8Ihg 8! KoPIARARIES-| Nabpate vpedns adhaition,

m conponeée arter an’i cartridge is

it @ﬂ%?tr&%@é’séérym@étﬁﬁﬁg- thB thibi & egardt ddhed ecdiponent
an effect to inprove the efficiency of 15 a

acUiBHH@ct ur irhg -eper-ati ofhe AcRirdi AP1L0 vt ekenfuarty by the
aspect of the invention, it is also possible to avoid

extUsldly adrgdiercomeonepdctAngorfitony tithan Exeigt aryecording
aspect of the invention, a breaking conponent is

apdafdmss i Nnaad atuw nabe fserfmtyowas d iapr2ged.| m At the same
conponent, and therefore, there is an effect that it

tim&u1iEIiabhgtrnpcasearﬁetpHLm&ﬁ##bﬁbdﬂ“Wﬁéﬁiqni@@Vice to
pushed by an extract conponent toward the side of the .

prdté¢qt componest racihc SOMAAMEo aR X Fars é%geé%%ﬁlnkjet

the invention, grooves are formed to fo assage .
regerdink t%PPFBQg%%tMEEHlCQS gaﬁreﬁarmfé%%%bﬁéﬁ gﬁ%d%Clng

filmconponent. There is thus an effect in that an
PreMCHE &5 that connects the ink chanber and the

oo AL e\ AR HEREEC Y 84 snvancion
work processes that are used to adhere a film component
after an ink cartridge is manufactured is shortened. In
this regard, there is an effect to improve the efficiency of
a manufacturing operation. According to an exemplary aspect
of the invention, it is also possible to avoid using a film
component.

According to an exemplary aspect of the invention,
a breaking component is formed in an acuminate form toward a
film component, and therefore, there is an effect that it
can reliably rupture the film component when it is pushed by
an extract component toward the side of the film component.

Acéording to an exemplary aspect of the invention,
grooves are formed to form a passage for ink to flow between
a breaking component and a film combonent. There is thus an
effect in that an ink passage that connects the ink chamber
and the communicating chamber is reliably formed by the

grooves.
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59 According to an exenplary aspect of the invention,
mul tiple grooves are fornmed, and such nultiple grooves
wa@e@s/ofwsdred at approxi mately even interval s OPCHIP2004/017896
external wall of a breaking conponent. It is thus
possible to formnore 5 inkspassages connecting the
i nk chanber with the conmmunicating- chanber.
Therefore, there is an effect that the ink can be
2pr||¢d constantly to the extract conponent.
ccordjing to an enqpl ar. LAV [ 3
IS poicf%?re&%%g vﬁée%}gi %ﬁ{)éﬁng)z%g:é;esgc%ér]érgc!t}?ngﬂgn%&ﬁrﬁdﬂlon'
_ a 0 KNg f n I
mud G I r OB n P o ML 8T frpaneey axe

for&%a\/%%f] £$‘§ro£’{rﬁéﬂ§é[‘9 69BROAGHe =B heh ngni eeeabbe wall
romthe Tilm conponent when an ink cartridge is '

of &l tigeheri agdceapenedt . Accer disng:liws apoexenpéaty depscimore
of the invention, 15 a valve conponent is positioned

inki N BageEGYBI catdmgechimper tied osémk o thembede ofithe the
openi ng rat her than the breaking conponent and

comirheriefadrimg | thasbepos Jihsire fioresi t Heere cémma cgféegt that
shut off the ink passages by the valve conponent

theafitdr ctane by enkinlg asbrAsovRimN Flupt i dhq REFTGh Kprmponent.
conponent and the communi catj on betmeeg t?e Lnk . :
cEanbelﬁcg%dl%et@oﬁ%rﬁwﬂ?gﬂéh%ﬁB%F i §tof&ived: MY H O
~this regard, there .is an,effect t t ' :
it f i§m PeakiRgewieh ¥hdeRk 1L rtl%’ﬁ‘sdsgagg P et g an nk
renoved. According to._an Lar h ;
e ool SN BHERBLEVeasReL ofnd Meupply ini

corg{ﬁag}glnfhcfgpgagﬁltcigpe dhed as; A WRiELCW khy eacdyent the

ere I's an effect to 'decrease the nunber of

- SBNEAG oty scaduesion fat. W tiin
component when an ink cartridge is attached and removed.

According to an exemplary aspect of the invention,
a valve component is positioned in a communicating chamber
closer to the side of the opening rather than the breaking
component and therefore, it is. possible to either
communicate or shut off the ink passages by the valve
component after the breaking component ruptures the film
component'and the commﬁnication between the ink chamber and
the communicating chamber is opéned. In this regard, there
is an effect to prevent the ink from leaking when an ink
cartridge is attached or removed.

According to an exemplary aspect of the invention,

since a valve component and the breaking component are

formed as a unit with each other, there is an effect to
decrease the number of components and thus reduce the

production cost.
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60 According to an exenpl ary aspect of the invention,
when an ink cartridge is |oaded into the inkjet
WO ewsosiong apparatus, the first fil m conponenPCi/$P2004/017896
broken off after the second film conponent on the
side of the air intake 5 corgonent is broken off first
so that air is supplied to the ink chamber and the
ink is supplied to the recording head snoothly.
According to an exenplary aspect of the invention,
si nce second val ve conpongnt i el.ecti\vels ;
cpmml%?%% %gl a%déél %gksexo Lt%hrg ﬁ%ﬁ%%gsggetsth%y J%hﬁreem:l-on'
ir_in e qqﬁg ,1dS b h [ '
Whegﬁ deérll r%]tq_gerc_% t han helése%g%gbgr gg%bngﬁ%%n%gﬁgﬁiﬁ ;}igadceOrdlng
appb?a%%%,wﬂhé'¥f@§% ehanbesmpERERTNE eabirokeand A7 ey the
of f of 'the ink passages can be selected by the second
seckldve amponReitpaie: t ey 15 ecanidid i lof cartponentr i sintake
broken of f and the comruni cati on between the ink
conpharhar iandidiermiof onmst cat ithpTheithels i suppbesdio the
Thus, there is an effect to be able to prevent the
ink ndhdmoer | eakli nhenhiomk ahsi siepedrtad dege Ebeatrtem&%dlead
removed. 20 According to an exenplary aspect of the
smdahhent.i on, since a second val ve conponent and the

second breaking conponent are formed as it with .
each oh@eprdingr &0 SMarPXYIPLREY t BSHEE e&%etﬁq'}?e Huhper o0

. of conponents and thys reduce the productipn c
S48 or 81 ng SCS AL exyary SERREPSGF ¢ hellhvbnt | gt ectvely

coblf ot ol et £ P A, oo

- < _ € conmuni cating chanmber” whil e
- | I N g | . 0 r Vv i |
ln%@?%ec%%éé%%féﬁf W gooog’tsl/ttg'?%gegie PR 5aT o 89561% rather

than the second breaking component side in the air intake

—

chamber, communication and blocking off of the ink passages
can be selected by the second valve component once the
second film component is broken off and the communication
petween the ink chamber and the air communicating chamber is
opened. Thus, there is an effect to be able to prevent the
ink from leaking when an ink cartridge is attached and
removed.

According to an exemplary aspect of the invention,
since a second valve componen£ and the second breaking
component are formed as a unit with each other, there is an
effect to aecrease the number of components and thus reduce
the production cost.

According to an exemplary éspect of the invention,
there is an effect to be able to reliably prevent the ink
from leaking from the communicating chamber while an ink

cartridge is attached or removed since the valve component
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61 is biased in the direction of the valve seat unit
fromthe ink chanber side due to the biasing unit.

wae@sosliong to an exenpl ary aspect of the i nvene@DIR2004/017896
there is an effect to be able to reliably prevent the
ink 5 fromleaking fromthe conmunication chanber
while an ink cartridge is attached or renoved since
t he second val ve conponent is biased in the direction
of the second valve seat unit fromthe ink chanber

is zggﬁﬁggﬁv&o%ﬁgegg%gékﬁgn”%Et'ké%ﬁ?éﬂ& gségtaﬂnit_from the

aspec i nvent| 10 a tube unit, a

inkgif/:%g a%r”%iitdea%ea DRIR 388k 14y type, manufactured

stic materials I1ke r%%ber as a unit with each

ot her .p Jher&f 08 eroWhen alrgika5arisheee bs ahecarmashtion,
for exanple when it is diséghdgﬁ byﬁincineration, it

theG@N De ahneirrecat atb apd hbles HwtraeLAssAr prevent the ink
di sassenble the ink 15 cartridge to take out a

froeONPEEBSHhEN fmi ngheadmmfumietatinn  ahdmbegs, whiks eans ink
an effect to be able to inprove the efficiency of

caraperdald o sanattachied tdre despusdl sbate Ador BRgNEo valve
an exenpl ary aspect of the invention, it is possible

conpprapen be Bligsedf incdhrunitaerbhobetifechan Sesennkvalve
chanmber and the outside by posjtioning a SUp ortiqg .

seatorpurferfirahathe st GRS ARG HEF dF gty 5%%‘?/%1 g unit.
conmponent in the communi catj ng chanber. T : :
conpl | aeeBIbPEr &1 A ?ﬁ?ﬁﬁgiggéfaﬁﬁgFglﬂfﬂéﬁgag}%%?%%lon’
means to, pias the _valve ept _in fi I

a Fﬁgeva‘imi}% Cor‘?polrg?éﬁtSling 2%‘9%%2%]?%&1 gégsﬁe K4 Meie are

el im.nat ed,, an f ' .
e DB P o AL e Bes e L omptf o, soubes i
ea&@r%?#%g?sTh%%%E%%%”DWﬁuﬂ{h&na@ﬁkedﬁﬁﬂﬁﬂ&%ﬁ i#kdiscarded,

car ges, in WO 2005/ 051666 PCT/ JP2004/ 017896
for example when it is discarded by incineration, it can be
incinerated and it is not necessary to disassemble the ink
cartridge to take out a compression spring made of metals,
and thus, there is an effect to be able to improve the
efficiency of operation and reduce the disposal cost.
According to an exemplary aspect of the invention,
it is possible to open or block off communication between an
ink chamber and the outside by positioning a supporting
component that is in the state of holding a valve component
in the communicating chamber. Thus, a complicated operating
process of installing a biasing means to bias the valve
component in the field where the valve component is
positioned can be eliminated, and: therefore, there i1s an
effect to be able to reduce the manufacturing cost of the
ink cartridges.

Furthermore, the above described ink cartridges, in
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62 Japanese Lai d-Open Patent Application No. 9-20018
for exanple, prevent msinstallation in inkjet

Wo e@siosliong apparatus by enpl oyi ng cover menmbePGT/iRR00mH 7896
frommaterials that are the sanme color as the ink
stored therein. However, 5 Rgcause such cover menbers
are formed in different colors corresponding to
various ink colors, the nunber of parts necessary to
manufacture ink cartridges increases, and manufacture

TapEBeesl or ot SRE s BB PR SuCh LArEH Hod 21 hug 10000 o7

cartridges, thus

exa%%ggl icatin n@nufchstrig{ggqulrgtq%%ﬁsein AccRE LNl Yoecording

eI
factRFThy cost's Ink cartridges increases. In

i n rt i d d tIT{ e S 3 .
apopP 4S8 o Ak ef T Cor e SRR MRbnfbdlERon materials

thak€Ce@nized Mhen cAiew 1) e hircardtdtigesthedosbver Hawever,
ink is collected at a 15 predeternined vol ume in such
bedallseCaidh dggsert hertdy ate tfoemetk is darfiferasta colors
result, it can be difficult to accurately recognize
coﬂM@%p@ﬁdﬂhgﬁtbh@dnﬁoaaoiBHiqunnﬂ)ihhe(ﬁymb@@g@§.Parts
Enmbodi ments of the present invention include ink 20
neceasEriydges,  manntfiach urenufiadt urdan Weldes ard ARy  and
by using fewer parts during manufacture of such ink
mansEaativdiges Musthd BYCHAGeh FRESEBEBE ofMRE i MIEMIFSUch 2t

cartridges can_be accurately recognized. Enbaodi t
coxgfe s r%%eﬁ?lpﬁﬁeﬁ¥$ohnif&?ﬁﬁeﬂ' nid eq%ﬂ%rldggéfsthus

R e I

ment’s, 1 nk cartridges

mar{i_}%%gf%i%{_jganc;ons Ch@@e{nﬁ h@ir‘&@fh é@rfm‘:f‘é(aséélk

incl ude an ~upper part and a | ower part

gkgyjégﬁoiﬂgﬁgggggiégégif@kﬁé& YO,2005:02166@nt or semi-

transparent materials, the stored ink can be recognized when
viewing such cartridges. However, if ink is collected at a
predetermined volume in such ink cartridges, the color of
the ink is dark. As a result, it can be difficult to
accurately recognize the color of the ink stored in such ink
cartridges.

Embodiments of the present invention include ink
cartridges, in which manufacturing costs are reduced by
using fewer parts during manufacture of such ink cartridges,
and by which the color of the ink in such cartridges can be
accurately‘recognized. Embodiments of the present invention
further include inkjet recording apparatus in which ink
cartridges can be installed. |

In exemplary embodiments, ink cartridges include an
ink chamber that can store ink. Ink chambers can include an

upper part and a lower part with the lower part storing ink
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63 and the upper part including a space that does not
contain ink. In exenplary enbodi nents, at |east one
weants/osfesan upper part is formed of a transpaPEnyP2004/017896

sem -transparent material, and grooves can be

provided on an inner wall rface of the at | east

one part, the grooves being %%srgned to hold the ink

on the inner wall surface by capillary action such

that the ink is dispersed in vertical and horizontal

irections n xe l.ary. enbodi Kk
an#ﬂ&ﬁ%dgpgﬁr x: Qggﬂ_r 2 t%a%nggn s %Eed%%ktﬁ&ﬂgeéontaln
an u per C e
o, DB OB L A 1 SO i 5T o
upgﬁ&?mgakgatlsdoférrﬁé’cﬁ gentai @réﬂg?aﬂgntcaﬁ: bee{ £6£8 sparent

en an |1 nner wal surface of a cover and store

natdkia Bt l@@st 988v8§rtc@ffl the pewveldeai ngnf ammednheem wall
15 a transparent or sem -transparent material. In

sueKeE® | &f Ythendodi sest Songreares e peopveyibetngndebiégned
inner wall surface, the grooves being designed to
to helodd nkhen itle banethe walninesur ratd byuckpid | vy capillary
action such that ink is dispersed in vertical and
acthoon zontal  diheéct tbes. 128 | ¥ extimienseentiodi Featdcal and
ink cartridges can include an ink chanber that can
hOEizwntahMimmxtn@n$pprng part projecting outmardly
roma cover. |In exenplary enbodi nts ace t hat
does né# @6ﬁﬂﬁrﬁrwn@mﬁﬁﬁﬂﬂ§nﬁﬁ % &h t%ﬁg?de an
surface of the gr pln art 25 and t k t
lnke%@?mgﬁﬁ pRRF SFntﬁg 6% Qﬂ%ﬁ}rﬁhéﬁﬁdnﬁ QF, the
a arent or sent gtran n ricgl
lngxghﬁ ¢ érboi Hentad gré%%%%?cén %Sp?§V|&g§xﬂn T
exdMPEL m@ﬁ%o L oyvgs+bghog Aesi @BREatA the ink
%@?d hk='on %@ €&$20%5$8g%%66 PCT?JP2004/017896
can be present between an inner wall surface of a cover and
stored ink, at least one part of the cover being formed from
a transparent or semi-transparent material. In exemplary
embodiments, grooves can be provided on the inner wall
surface, the grooves being designed to hold ink on the inner
wall surface by capillary action such that ink is dispersed
in vertical and horizontal directions.

In exemplary embodiments, ink cartridges can
include an ink chamber that can store ink and a gripping
part projecting outwardly from a cover. In exemplary
embodimenta, a space that does not contain ink can be
present between an inner wall surface of the gripping part
and the ink, at least one part of the gripping part being
formed from a transparent or semi-transparent material. 1In

exemplary embodiments, grooves can be provided on the inner

wall surface, the grooves being designed to hold ink on the
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the ink is dispersed in vertical and horizontal
walrmsosicons. According to an exenplary aspect BET/I#P004/017896

invention, an ink chanber is formed so as to store

the ink in a lower 5 part thereof and | eave a space
that does not contain the ink in an upper part
thereof, in a state that the ink cartridge is
installed in the inkjet recording apparatus. In the

. ink anber, at | east t of th : .

£engf o e Side T Forherte rerhed ByilPhalohelank 1o
, or sem , ransparent ' I Ny jatai

GL o T eh Abed G rals g o ads etk SIEEEY on the

inner mall surfacg af thendIrAnspaLEaEt Obf the invention,

sem -transparent part, which is designed to hold the

an 1K 036+ nher sWalhbgsubf age thy seprd| By aaki dm & nlower
a state that the ink is dispersed in vertical and 15

partOZONA Mid ecdwens Aecns ding: tdoen rexenpirrain the ink
aspect of the invention, when an ink cartridge is

in tHrANGReEE esa bt thetabf pdinnat beatienkjhett rtéeoridigcartridge
apparatus, the ink noves inside the ink chanber_ and

is almsysl bethetestba thi]jeht sesairdod soesratisch 2@ (e ink
di spersing grooves are formed, and is held by the_ .

cheagdysit | apy Ae€eisén dne tPRL st afe tt}]ﬁatuﬁi’l?ﬁ(ri@aﬂ?sﬁ%r &G the
the vertical and horizontal directions. Therefore

spads %u@htﬁfﬁrmq?jan]sﬁ)ar@ﬁm%q RV -7 r ane PRI RIE SNt €7 T al ST
on i ch the I, sper si rrQoves _are for the ;

tr%ﬁsiifﬁﬁmkmFFEFl? 'spHggdggaﬁﬁboPhe%gfgﬁgﬁgﬁﬁﬁpg?%%égéslng
on e i nner_surface can t re i.zed.

ITRNETS tﬁﬁ?’ch8Flngth8ninﬁggaﬁﬁggégrg%%dhi%g%?bgﬁd ofS the

tr%¢#§%r§§ EES%%Hf¥€f§%%ﬂéféH%ié?itFaﬁhiﬁﬁgﬁiégéﬁﬁgned to

recordi'ng apparatus can be prevent ed.

ho1&O§ﬂgslﬁ§6o%CFﬁ%EZPQﬁé91%§9§ surface by capillary action

in a state that the ink is dispersed in vertical .and
horizontal directions.

According to an exemplary aspect of the invention,
when an ink cartridge is transported or installed in 'the
inkjet recording apparatus, the ink moves inside the ink
chamber and always adheres on the internal surface .on which
the dispersing grooves are formed, and is held by the
capillary action in the state that ink is dispersed in the
vertical and horizontal directions. Therefore, through the
transparenf or semi-transparent material on which the
dispersing grooves are formed, the color of the ink that
spread along the dispersing grooves‘on the inner surface can
be accurately recognized. As such, the color of the ink can
be recognized, and incorrect installation of the ink

cartridge in an inkjet recording apparatus can be prevented.
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65 According to an exenplary aspect of the invention,
for an ink cartridge, because the at |east one part on
wakioshsieehe di spersing grooves are forned i s sPCTER20040 7896

by the transparent or sem -transparent naterial, each
color of ink 5 can be respeQ&§vely stored in connDnIy
manuf actured ink cartridges.” Therefore, because the
parts for manufacturing the ink cartridges can be
shared, conplicated manufacturing processes such as

nanufacturlng ink cartrid b lectin ;
base?-%%c?ﬁ%l%%lgp &Ptqﬁéﬁéﬁ?ﬁ%gﬁ ﬁé % ?te ver vention,
resul,tin an, effect t { 5he t

ol U Bt B i

the 1%%%%@35%3}9rgb§egrsé9? gf e§§ are LeriRdued@nby the

ace o is structured to

tréﬁ%ﬁgi%ﬁgaG@egeﬁﬂdtfénéﬁaﬂgﬁ€rm&%e@@é& ,Ofedldre ddlkor of ink
e and seal the inside of the ink cartridge.

caﬁTh%%efQéS ethevdsor sesré@cogni zenimodliynkmhyufacewrad ink
the lid fron1the top when installing the ink

caltdiddaige tThébefoikj ebetaasedichg Fepersatisy s f Agsuring
incorrect installation of the ink cartridge is

theactnle atekyridfepr erentoed.shioowt,di mpblcamt%d(emmaf gcturing
aspect of the invention, a lidis provided with a

prqpefqﬁT@ $m¢% ®$0P%@mf®@t@®¥@@rﬁm§ CaFbRigees| Py setecting
installing the ink cartridge to the |nkJet ordin

coegprar dapsd laﬁ’éll t hlee di s RF gFBBves &r e Gt mEf& Z%m%ﬁted
an i nner  wal | e aof th i p Be

re%%&¢lQ%anlﬁﬂxﬂ{{?éﬁ1éh%? Egg Pﬁﬁﬁggﬁyuﬁgpﬁing p can be

ing part, the user can accurately recognize the
re%ﬁ?ggn the ink cartridge by viewi ng the gripping part

when i pstalli;ng the WP 200R(931666 BETIRA004AH1789Ent jon,
dispersing grooves are formed on an inner wall surface of a
1id that is structured to cover the open end at an upper
part of the ink cartridge and seal the inside of the ink
cartridge. Therefore, the user can recognize the ink by
viewing fhe lid from the top when installing the ink
cartridge to the inkjet recording apparatus, and thus,
incorrect installation of the ink cartridge is accurately
prevented. |
According to an exemplafy aspect of the invention,
a lid is provided with a gripping part projecting outwardly
from the lid for installing the ink cartridge to the inkjet
recording apparatus, and the dispersing grooves are formed
on an inner wall surface of the gripping part. Because the
user installs the ink cartridge by holding the gripping part,
the user can accurately recognize the ink in the ink

cartridge by viewing the gripping part when installing the
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installation of the ink cartridge is nore accurately
wee@sesteedl. According to an exenplary aspect OPCT/2004/017896

i nvention, dispersing grooves are formed in a

rectangul ar nmesh shape, a Q%parallelogran1nesh shape,

or a substantially oval nesh shape. The di spersion

grooves are formed by arranging projecting parts in a

rectangul ar, parallelogram or substantially oval

inﬁ§§%£%§%ﬂ§$§i§?%é?%?%a%ﬁﬁﬁﬁié%%g?%ggﬁﬁiﬁé%%%h&%ﬁgepgfof the
. erefar e 10
m@f@%@%%%%&@%%ﬁﬁﬁﬁﬂﬂr
an e i ha ' h ' [ '
f&é%wlﬁg to g@%%@%ﬁﬂ 8spdLEPEISiaE O 0P¥eSion,

can be achreved eas g to an exenpl ary

disﬁiegesﬁ.n f:goxlt&?vélé‘vﬁg | Pfhrme@Nid K £a¢t 4h@lgEar bile ¥R Ehape, a

or Inthe ink 15 cartridge can be

pa ALICW R Bl Aty MRCHINEELEle, | Sr i Asd@bdeshitalle ovik] ehesh shape.
recordi’ng apparatus. Therefore, incorrect

Thd Natapbatien ofrddwecd nkrearfgdndge by acmaratielyy projecting
prevented. According to an exenplary aspect of the

pait¥ et ionea-pagthlatr pnpawhl lébogramnged agbatantially oval
substantially internmediate 20 position of the sij

shaps | andndy afoswéngi gridoved tie die syefetieml | an@rhléggmontal
cartridge can, thus tolerate the added ressyre to
a1 xéret 101s% dos FYoRmt RBSORESHBECHPOT RATFAK caREFrliges: Pecause
o BCENSe Ol U d D P dEr el O UBRL SRR LIE S9OLE%, Ol 1o
- SRR TS, AP D015, o e
difﬁ%i%f?% To R et R P PP BPReT i chamber
2005/ og%élé’gglﬁ’%’%ﬁ] 20%1?1; %gfg%g%%ya%p%fa% %théhen¥ent ion,
an ink cartridge, by which the ink color in the ink
cartridge can be accurately recognized, is installed in the
inkjet recording apparatus. Therefore, incorrect
installation of the ink cartridge is accurately prevented.
According to an exemplary aspect of the invention,

a partition wall is arranged at a substantially intermediate
position of the side wéll, and a cover is fixed to one side
wall. The ink cartridge cani thus tolerate the added
pressure to the inside from the outside of the ink cartridge.
Because of this, in order to suppress the degree of
deaeration of the ink cartridge, even when the ink cartridge
is contained in a packaging body in'a pressure-reduced state,
the ink cartridge can suppress damage and deformation.

Therefore, it is possible to prevent the ink within the ink

chamber from leaking due to deformation and damage of the
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67 ink cartridge. At the sane tine, a situation in
which the ink cartridge cannot be nounted to the
w0 popesiesecor di ng  apparatus due to def or mat i OPCEHIRR004/017896
damage of the ink cartridge can be prevented. 5 As
di scussed above, in Japanesgjaid-CQpen Patent
Application 11-58775 for exanple in order to suppress
the deterioration of deaerated ink, a cartridge is
held in a -pressure-reduced state within a packagi ng

| i ed h
i A LG | iy SOENE TG el e i CthaRrERrcan (R the
JjﬂénﬁgEggldgg SHQR£8§SH$% mgﬁhgéﬁpr§5'QQKQflﬂﬁﬁéﬁatﬁgcordlng

necessary mai ntain the inside”of

l%ﬁz%ﬁ% ng,Hady dé‘f@rﬂ@@i’é&m d i daradd b€ LN Qﬁkl éartr_ldge

ose to a vacuum A large pressure is thus applied

caﬁ(%éty%égghgggyr!dge fromthe outside toward the 15
I nsi de. As described with the above-nentioned ink

cartrigge,didos SeRcedoaiee f bnnelhpahedair akildyOglenf | Batent
parts are thus wused to create the two spaces within
Apphicdtkorcal L+b8ge5 tfhe dxdmpleanbir andethdéd rkupepp$s the
chanber are aligned in the 20 case with their
detresperdtven t of sledecasedpénk,artl ERAELrARSecHehhBELAagIn 2
a |l arger space. As such, the ink cartrld%e can eaS|I¥
prégvore tRdwretdstatet vitbited RPFKREATSL PORY - tiﬁ'Eeﬁ’Fu e is
pressure reduction. In the case of sna

apﬁaﬁ‘ﬂgg@ gt &8kt YRR FPE‘g(ﬁ"% h88§i t‘?"ﬁaerd the

at t LI

ol s SO 1Y ofeed A1 of it & %%52"‘3' 56 e8sion
he, convent i O

deE%f+?¥%5% RaRh geF%FSFE?%EH}ggqg%2§iaé%§és%§f%29§ gséntaln

th(gdrglggggoyo 6{9@&(&&1@@8@9 oh WORQQRADSIH66n a state

which is close to a vacuum. A large pressure is thus
applied to the ink cartridge from the outside toward the
inside.

‘As described with the above-mentioned ink cartridge,
two spaces are formed. A plurality of flat parts are thus
used to create the two spaces within the ink cartridge, the
ink chamber and the ink supply chamber are aligned in the
case with their respective top surfaces open, and the ink
chamber has a larger space. As such, the ink cartridge can
easily become deformed due to forces applied at the time of
pressure feduction. In the case of a relatively small
carriage-mounted type ink cartridge, the area of the‘flat
part(s) is small and thus forces épplied when the pressure
is reduced are tolerated. However, if the conventional ink
cartridge is large, the ink cartridge cannot tolerate the

pressure. If the shape of the ink cartridge is damaged or
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68 deformed, ink [eaks fromthe inside of the

cartridge to the outside, and the ink cartridge
w@asosiche normal ly mounted in  an i mage for nm PQI/JP2004/017896

apparatus. Enbodi ments of this invention provides for

an ink 5 cartridge having agstructure that can

suppress shape defornation and danage of the ink

cartridge in a pressure- reduced state within a

packagi ng body. This invention further provides a

aePAR<Gar LAFIGER KR TP OHpl OV AVbGR RORL S 4R TR C0 the

nment s
cartridge includ L it -
outgigPaesidn R RS spasd 196s! Panngly B okl MAldoddi¥d. in

at _a s bshgggi% [ rmedi ate position between a
an fege Sgnln a%gégagggﬁnd openi ng opposite the first

openi Ny, &l aBsi i ichaphesnt et padvivest oferi Bk ink
is forme etween the first opening and the partition

cart@lilgand 1By88ePnth chapbgetiisef othed betweemsudperess shape
seco opening and the partition wall; and a cover

de fltdlat 16V elrsd t heméd& sbroperi nnlandatrsridgedino aarprgrbure-
surface of the side wall. 20 In exenplary

receideeli geate, abhthhk cartpémkggim@ldﬂggh a sThéswginvention

of which both opposite end surfaces are  respectiyvel
fumdpery, mroardéd i anpaekaginat bafyi @és the iR ofearfsﬁﬁé%%g that
~surrounded by the side wall at a substantially
indIntdeamedi dink pitiisigdet ween a first opening and a

thefﬁzétﬁaﬁggpl%m%ﬁ%&ﬁ;@ﬁb'ﬁéf A O G gL udes
o ook L R0 300 L PALALLI VL 900 2 Setprdoace
su%ﬁ%&%gg%g%i&gVWaltlh%tt \éogt%)s%a%_’cl@ﬁly intermediate
positibn between a first opening and a second opening
opposite the first opening, wherein an ink chamber that can
store ink is formed between the first opening and the
partition wall and a second chamber is formed between the
second opening and the partition wall; and a cover that
covers the first opening and is fixed to an end surface of
the side wall.
In exemplary embodiments, an ink cartridge includes
a side wall, of which both .opposite end surfaces are
respectively open; a partition wall that divides an inside
space surfounded by the side wall at a substantially
intermediate position between a first opening and a second
opening opposite the first opening; wherein an ink chamber
that can store ink is formed between the first opening and

the partition wall and a second chamber is formed between

the second opening and the partition wall; a cover that
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surface of the cylindrical side wall; an ink supply
w@es/osteseh is formed in the partition wall aPdr/JP2004/017896

enabl es comruni cati on between the ink chanber and the
second chanber; and a val ve gy device which is arranged

W thin the second chanber opposite the ink supply

port and selectively allows comunication between the

i nk chanber and an area outside the ink chanber. In

exenpl ar y. enhodi nent [ rtyd Wafe e
COV§F829¢E3|€1§%%V@E% L3, Rl de ifted 096 pfobHECsurRacs of

re open;i. a rt.i tLAn I ' dbyi-ees i
R e O L T A A W B
ForheSt 1APEPHLAY paRd; 81 SECORE1 DPem Ay &pfiisdd e ddwendriicdtion

openi ng, wherein an ink chanber that can store ink is

peth@ied hetmeencidigods rshd ehenssgoadd chhebgart iamicor valve
wal | and a second chanber is 15 forned between the

devSeeOnRth iapen g prandgde pathiti chewaldconah chanbesumpgoesite
port which is fornmed in the partition wall and

theenahkessuppinunipoati candetwdasttivelinkaéhanberc@ppigation
second chanber, wherein a first cylindrical part

betawteendshe itk tmmnbsae P oPerATRP AHESIRY oiRisIHheChIOST -

supply_port; an air 20 intake opening which is.fornmed
in t helpafkPIPOAT HAPTDRAMCBhSL| &3 i e THE TR Ludtes

bet ween the ink chanb h d
2 el Wad secBRa EJFPRor PSP paPPOBHCEndE it g TFace® 2r°

second apeni ng and surroun al .+ [t ake. I N5 insi
re%ﬁﬁﬁﬁfvﬁ}ﬁLfQ 2t 2xPénds gﬁm&%ﬁltﬁglcﬁig¥ﬁgb |nd$?cé?81de

art_and f d.eylLi ndriic C GOy i
i TG

n,. cLhQR: fEOSPhRG AR ARRNIMG W tdpdhide, weeoath
am%h%n%%réﬁghuge évgnéﬁPetﬁe pressure iscgzdeéﬂfron1mo -

1in1R00BLABd 666 nRETIAR20QM AL 7898 is formed between the first

opening and the partition wall and a second chamber is
formed between the second opening and the partition wall; an
ink supply port which is formed in the partition wall and
enables communication between the ink chamber and the second
chamber, wherein a first cylindrical part extends into the
second opening and surrounds the ink -supply port; an air
intake opening which is formed in the partition wall and
enables communication between the ink chamber and the second
chamber, wherein a second cylindrical part extends into the
second opeﬁing and surrounds the air intake opening; and a
wall that extends between the first cylindrical part and the
second cylindrical part. |

According to an exemplary aspect of the invention,
a wall extends in a direction crossing an opening within the

second chamber. Thus, even if the pressure is added from
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70 the outside to the second chanber side, deformation
and danage can be prevented. According to an

wezespsmsy aspect of the invention, rigidity BET/IIR604/017896
side wal |l of the second chanber side and in 5 the
vicinity of the ink supply pﬁ@t can be inproved, and
the accuracy of connecting the ink cartridge with a
device such as an ink jet head or the |like can be
i nproved. According to an exenplary aspect of the

i nventi.on, V, e Vi ' L.S n It
the o 4#5% Eﬁpp j¥ f%aﬁgﬁf &ﬁ%ﬁ?ﬁktﬁgﬁ%€1?n rica ﬁéﬁ% and

da@%ggsgggcggv Ly,ahi Qs conmmuni cation between the ink

mbér and an area outside the ink chanber

Accor dippgot-@iadf exermh aeyeaphgael efspkhe idrethé oinvention,
the cylindrical side wall is shaped such that a

riglaieli by ehe $3dsubsllantdfalihe pesdérad clydmimelri shle and in
curved walls are arranged in a circunferentia

thdi reeihboyantl thacank pappsyaperforapdbebémpeermetiheand the
curved wall's. Therefore, rigidity of the side walls

accanabg pfipcovedctand e iimk cearlbyigdge cahth ok eflgvéce such
external pressure as described above., 20 According to

asapnekelpl akyhaapeer bhet hékpngant PENITPEO¥PHe wal i,
the partition wall, and the Il extending.ip a . .
crossiﬁ@C@FﬁéQBidﬁ’mﬁ?hFﬁepﬁﬁg§¥céﬁﬂ“%ﬁhﬁ%%rgg?elnventlon’
i ntegral l nol ded hy a resin terial. Thus,,an,ink

a ?:’aﬁf’gi g&éﬁﬁﬁt W%&C%hilgﬁ 354t %‘i/m Pt 2a ?l?hﬁoﬁagd.supply
25 Accordi ng.to an | ary ct t | 1\ i.on,

po’égen"‘”v@%éjhnrigC 1 F;}flg?%‘gﬁcg%k ?g‘??riagée i%q—lérrdg):rlg{/gel ar‘?t Lows

coﬂﬁgﬁﬁggﬁigﬁd%ﬁﬁﬂmﬁﬁPk@ﬂénQJ%? éﬁgﬁégﬂegndd%ﬂprgﬁéﬁ0%utside
an amage can be prevente . Further nore, as t he
cpuakye deyiee WO 2005/ 051666 _PCT/ JP2004/ 017896

According to an exemplary aspect of the invention,
the cylindrical side wall is shaped such that a plurality of
substantially partial cylindrical curved walls are arranged
in a circumferential direction and concave parts are formed
between the curved walls. Therefore, rigidity of the side
walls can be improved, and the ink cartridge can tolerate
external pressure as described above.

According to én exemplary aspect of the invention,
a side wall, the partition wall,‘and the wall extending in a
crossing direction within the second chamber are integrally
molded by é resin material. Thus, an ink cartridge with a
high rigidity can be easily molded.

According to an exemplary aspect of the invention,
even when rigidity of an ink cartridge is improved and
preséure—reduced packaging is performed, deformation and

damage can be prevented. Furthermore, as the valve device
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device can be nmade smaller. According to an exenpl ary
waspsosiced the invention, a valve device for-BCT/JP2004/017896

i nt ake can be nmounted by using the 5 second chanber,

so that the entire device c be made smaller.
According to an exenplary asgect of the invention,
rigidity of the side wall of the second chamber side
and in the vicinity of the ink supply port can be

. inproved, and 10 ac uracy of .connection iC
1s §Eﬂﬁ§ﬁga Yi e é %ds GPREhENFRE o Ba® cgﬁgg%te evice

the nk supply port can be inproved. Furthernore,
ca d? 3@3&@ ‘can be easily nounted with good

accur n%‘fobydl ngo ao%”e{){;éqr[ d1Galy, POLLLER. oACERdi NG did-ion,

an exenprary aspeéect I'nventi o 15 a connecting

r ient.e n h
o EIVEIGHELL, KOO ISRt Bl B ey o che

sed@ﬁd %Bahﬁ%rSECQBd ehapberhsi davaing | detviieevi ebni tyeofmade
i nk supply port can be further inproved.

Smaﬁggggdlng to an exenplary aspect of the invention, 20
a degree of deterioration can be suppressed, and even
i f theactosdtlegi socemt atxmwbliary papkafi pf Mdebernveniion,
pressure- reduced state,, deformation and damage of

rigiki tijnloTarite i sigde eahl befpibpgenesendnmheabey side and in
i nvention has been described in 25 cor{unctlon Wi t

the helekeibranf et IR eRAHPI & o%?lﬁ‘f@dfoved and
above, various alternatives, nodifications,

acwcaf.%scomﬁtﬁhfowﬁhém’%h AP SuptighFajan ok Jet head
ul v t
or TRSORLFS Bt dHoseen-oWer2068) 04T6R PCTTSRSROR DL7eds °°

improved. Furthermore, the valve device can be easily
mounted with good accuracy by using a cylindrical portion.

According to an exemplary aspect of the invention,
a connecting member which interconnects the two cylindrical
bodies is further provided, so that rigidity of the side
wall of the second chamber side and in the vicinity of the
ink supply port can be further improved.

According to an exemplary aspect of the invention,
a degree of deterioration can be suppressed, and even if the
inside is contained in a packaging member in a pressure-
reduced state, deformation and damage of the ink cartridge
can be pre%ented.

While this invention has been described in
conjunction with the exemplary eﬁbodiments and examples
outlined above, various alternatives, modifications,
variations, improvements and/or substantial equivalents,

whether known or that are or may be presently unforeseen,
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72 may becone apparent to those having at | east

ordinary skill in the art. Accordingly, the exenplary
wepdistswent s of the invention, as set forth abOVER20e4E7896
intended to be illustrative, not limting. Various

changes may be made 5 wtho b departing fromthe
spirit and scope of the invention. Therefore, the
invention is intended to enbrace all known or [later
devel oped alternatives, nodifications, variations,

i nprovenents and/ qr substantial_ equjval ents. : :
may| RRGERF; appﬁdﬁr}dtcgfb‘? I ?Felghaﬁ’ﬁen‘%fﬂ Jccg?gr‘”’?cdé’éfd&?atrﬁ’es“ll

, resent, i nvention. i_del y fiLee

e ity o S G

invéﬂtﬁgﬁ,cargé'dg t COMUHSI NGhovan | BkChaibednddd to be
commni cat1on chanber that 1s capable of 5

illE%'E?Ef&'i%t,' NgoWi tihriihe dgik chambels acNahyest haty i Be made
novabl e; a support disposed within the comunication

witEBARDekpa rithe s upRel teheNGigidiing e/ alompes e tamd darvention.
openi ng exposing a bottomof the valve at an

The2RFo®¢, Mgl Vi reenttialn fer tindrende® wereibradee adal yeown or
seat is adjacent to the valve at an outer periphery

latefr t bevefeniaty; adrcmretingiang dedide adaitornst etk ¥atorRnS /
the valve seat, the urging device directly contacting

imptriosr ewaintes st Aomisg s tand il \auigimienthe val ve seat;
15 wherein the valve separates fromthe val ve seat

Indpiedir ialo PeRdictdRiddd ¥ orce is applied to the val ve and
t he

The ink cartridge of the present invention are

widely used for home and office uses.
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support and the urging device are. fornmed as a

one-pi ece nmember. 2. The, ink cartridge according to
web@snos1bee wherein 20 the valve is novable in PCT/JP2004/017896

conjunction with a novenent of an extract conponent

that is disposed within the %onnunication chanber and

that contacts the valve wher >t he predeterm ned force

is applied to the valve. 3. The ink cartridge

according to claim2, wherein" 25 the valve separates

fromthe val ve seat when jnk cartridge is
attached to an inkj et recégngg devi ce and the

extract ¢ onent proj.ects fromeither. the inkjet

recor di 'ng%gé‘\ﬂ ec%t){lhogge\/alci%?p%%'w 051666
PCT/J@%QQ@QQ&%%Q@begﬁ 4. The ink cartridge according
to clarm3, erein the extract conponent is a holl ow

nenbe&ithéﬁxﬁﬁﬁﬂf3é Jor omnbhigebnki©lat ecarsdi ngaggnice of
and a pathis formed so that ink can flow fromthe

comnt1chanber «and idHo ithe dielriew; menber 5 when the

val ve sepdarates fromthe valve seat. 5. The ink

. cartrifges BESOEIGADTL § omstA IR A, Wwherein the support
i ncludes a sealing device that seals an outer

ci r curd esepperof dibposrtr aéthdonidiee momghen adfelon chamber,

extract conponent is in contact wwth the valve. 10 6,
theThappuktc amtaliwbinac oralivey septclaidnan i SfpRsing a

support includes a sealing device that. guides the .
botexmy act GGIpoMent e haD ARP ISR LOnFoRGREL Portion,
USR5 ThETS RESE nARDERVARBIFRES [ SR elit 2h outes
bk RIS dify STRERE VT Bides al | 6ast one opening So

that igr% %%%iwgo%evice that extends from the valve seat,
the urging device directly contacting the valve and urging
the valve toward the valve seat;

wherein the valve separates from the valve seat
when a predetermined force is applied to the valve and the
support and the urging device are. formed as a one-plece
member.

2. The. ink cartridge according to claim 1, wherein
the valve is movable in conjunction with a movement of an
extract component that is dispoéed within the communication
chamber and that contacts the wvalve when the predetermined
force is aéplied to the valve.

3. The ink cartridge according to claim 2, wherein
the wvalve separates from the vélve seat when the ink
cartridge is attached to an inkjet recording device and the

extract component projects from either the inkjet recording

device or the valve.
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froma top of the valve to a bottom of the val ve when
the predetermned force is applied to the valve. 8.
wab@siosleecartri dge according to claim?7, wherePCr/JE2004/017896

the opening of the valve is non-circular. 9. The ink
cartridge according to claim,7, wherein: the valve

i ncl udes a base adjacent the valve seat and a val ve
sidewal | that extends from an outer periphery of the
base toward the ink chanber, and. 25 the opening of

the valve_js f d at it d | ,
Si devva41 .Tfi@. l%i(rere aﬁ%rclgq%r F%"SC:O%%%% g?ﬁg\é?g\ig a'mperein

e e SPD B00E7 081880 PLT) SR80/ DEASE ah o o

on t r ; iheldde | r C in
e R R P o e dtrdl 1 o e & o, 7
can\he1 &k N sirlg viahey e ihiel didesex papbectdten phet hadilng member

fromone 5 side of the opening of the valve adjacent
whdrhe Hankrghasrheip st ates s afwbreddes |valese afedthe proj ection

and the edge lines of the opening are on the two or

nore pbanse 12k Tertimdearieddyeingctpdidigimo 4 avherein

1, wherein: 10 the valve_ includes a base adjacent the
thevaswepsent incdndes val veasigewslavion cht f £6mlgn an outer

outer periphery of the base toward the ink ch

cirmunieienisyi 8 déVPceSB%¥ 2Rl %ﬂ%ﬂﬁ??ﬂ¢lod?§?lpggggaé¥§ra0t

of the valve sidewal|. 1 . The ink cartridge
ConRUBIH; g ' FH I %ﬁg?gi@ \#erS a predet er ni ned

force | i, , , ,
%? %%@If% téﬁ£€¥1 5%V§chr8§ﬁg to claim 2, wherein

the support includes a sealing device that guides the
extract component so that the extract component contacts the
valve and forms a path so that ink can flow from the ink
chamber and into the extract component.

7. The ink cartridge according to claim 2, wherein
the valve includes at least one opening so that ink can flow
from a top of the valve to a bottom of the valve when the
predetermined force is applied to the valve.

8. The ink cartridge according to claim 7, wherein
the opening of the val&e is non-circular.

9. The ink cartridge according to claim 7, wherein:

the valve includes a base adjacent the valve seat
and a valvé sidewall that extends from an outer periphery of
the base toward the ink chamber, and.

the opening of the valve ié formed at the base and
the valve sidewall.

10. The ink cartridge according to claim 7, wherein

individual edge lines define the opening of the valve and
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is created between the ink chamber and an area outside

the ink cartridge. 14. The ink cartridge according to
w@bk@snosibee wherein. 20 a width of the urgi ng deRCTaEP2004/017896

an outer periphery of the valve is smaller than a

I ength of the valve seat. 15¢ The ink cartridge

according to claim2, wherein the support includes:

an inner peripheral wall and an outer peripheral 25

wal | | ocated outside the inner peripheral wall, the

outer peripheral wall is secu 0 .an.n
arepéF}pﬁgPa!JMaWPrafQ%ﬁp%%nﬁﬁﬁ?gg?ﬁoﬂegﬁgngg%Pefﬁe1x) each
oth|nner peri pheral wall seals an outer surface of WO

9605/ 051666 PCT/ JP2004/ 017896 76 the extract

conpongnt when ti‘l%ke’%é t1§98P088RbréisnboCcabed clatim 10,
the support’, a part of the 1nner peripheral wall is

whehQGat ed 2 yAredetRimided 4i sianser avayptbemutihagofirem one
peripheral wall, 5 and the inner peripheral wall is

siagl ast it | ypeaf agmatd echav vhlvespediademtt hehoutek chamber
peripheral wall. 16. The ink cartridge according to
sid@Labﬁdlédgewnehebnth&hhn@&mjp@tﬁpMe@@U-W@q eflsfe Adgres of
the opening of the 10 support and size of a part of
thet bpeopeni agedetr thse$ wicowar lorgn Pdddeadj acent
the.valve. 17. The ink cartridge accordjng to claim,
15,  viker ei Bhe hedpinercasdriisls al 2GR o e in8 tfeaim 1,
opening of the support and a size of a part of the
wheggémi:ng i ncreases toward 15 an end adj acent the

val ve. 18, The. 1 0K FaLY 409, 8050L 84 00e40 €ha Mabve seat,
and a valve sidewall extends from an outer periphery of the
base toward the ink chamber, and

the urging device extends along an outer periphery
of the valve sidewall.

13. The ink cartridge according to claim 1, wherein
when a predetermined force is applied to the valve, a path
is created between the ink chamber and an area outside the
ink cartridge.

14. The ink cartridge according to claim 1, whérein
a width of the urging‘device at an outer periphery of the
valve is smaller than a length of the valve seat.

15. The ink cartridge according to claim 2, wherein
the supporf includes:

an inner peripheral wall and an outer peripheral
wall located outside the inner peribheral wall,

the outer peripheral wall is secured to an inner
peripheral wall of the communication chamber,

the inner peripheral wall seals an outer surface of
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the val ve includes an annul ar projection that is

adj acent the valve seat. 19. The ink cartridge
wa@aemsnsiong to claiml, wherein 20 the urging PEVIR2004/017896

i ncludes a projection that engages the -valve and

obstructs relative notion of,the valve in a radi al

direction. 20. The ink cartridge according to claiml,

wherein: 25 the support includes an attachnent part

that projects outward in a radial direction, the

conmuni cati on chanber inc%gdes

theg (RpHRF U TR Ana W 2608/ 531868 PCHSLS00H oy gboated

£ Eérghe st%gped surface maintains a position of support
at St Y0 't he communi cati on chamber when the

attaChgrE%itaétpaéf tRel Qﬁ'ﬁféﬁd?éfiﬁaﬂérQQU%anﬂ- %é" 1H@ted =

i nk cart ge according to ctaim1, further
prt RIS A @ddcs O eabhokhehatieyr td@digiseral wall,
capabl e of conmunicating with the ink chanber; a
andecond val ve that .is novable; a second support
di sposed within the air 10 communi cation chanber, the
secondtsdappantri pekighrgad seddnd s valaat isestlandegormable
second openi ng exposing a bottomof the second valve
witdt resEpr o nitelguttentpel ipvetabrivalerein  the
second val ve seat is adjacent to the second val ve at
an oulér p8hephépy ofatk&isCondSREANE 4R 1&-& ™ 15/

second urgj ng device that_ extend romthe second
whezgie Heatinide %Ee@cﬁ?beliﬁjgi%lﬁe%‘?%en%?r §|gpening of the

su§§g¥?C§£39s598 of a part of the opening decreases toward

an end adjacent the valve.

17. The ink cartridge according to claim 15,
wherein the inner peripheral wall defines the opening of the
support and a size of a part of the opening increases toward
an end adjacent the valve.

18. The ink cartridge according to claim 1, wherein
the valve includes an annular projection that i1s adjacent
the valve seat.

19. The ink cartfidge according to claim 1, wherein
the urging device includes a projection that engages the
valve and obstructs relative motion of the valve in a radial
direction.

20: The ink cartridge according to <claim 1,
wherein:

the support includes an attéchment part that
projects outward in a radial direction,

the communication chamber includes a housing with a

stepped surface, and
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second val ve and urging the second val ve toward the
second valve seat; wherein the second val ve separates

w0 e@sstees second 20 val ve seat when a predet ep@i/medo4/017896
force is applied to the second valve and the second
support and the second urging device are forned as a
one- pi ece nenber. 22. The ink cartridge according to
claim1, wherein the support and the urging device

“are formed froma rubber- 25 |ike elastic material.

23. A val ve _device, ¢ rising._.a_valy hat i

nnvabf%@ea RS eéﬁfgggesﬁﬁﬁgFFlpﬁaﬁiﬁ%ﬁ%ﬁ%%ﬁ%ﬁbsupport
relzgq_%{eoséc?GQh%CTéo]ﬁ%%pﬂ'%% 6ch %b%rvav!rl)(&l S%ﬁ(e V!’tj:'{bcﬁfﬁnent

8pen|ng exposi ng a 6% om o the val ve at an

parAPROX Il aentiial RRIdiRn, wherein the valve seat

is adjacent to the valve at 7an outer periphery of the

openi ngy | afide5i AR UEPEPYdEEYheectiahexierds i am therther

val ve seat, the urging device directly contacting the
comyalise maitd urging the valve toward the valve seat,

wherein the val ve separates fromthe val ve seat when

a predeh es bt necmfion teat somapphamdetrothéheipatepable o4,

The val ve device according to claim23, wherein the
commainiecatmiclqdesha Weallnmy ohamiwrt hat projects fromthe

val ve seat to a side opposite the urging device. 25.

The vakveedewfceaheeokdrhgl®omerabPhf23, wherein when

an extract conmponent projects froman inkjet,recording
15 deviice BRECLHNt atiPPHe va?%%?oﬁeﬁaihwigh+%rne So &+F

con%ﬁ%ﬁ&%¥h%aﬁg fl(ngréﬁgEﬁ%éé%%‘%ﬁ%%@%ti{ﬁ&ﬁ&£$ﬁg a second
valve seat and a second opening exposing a bottom of the
second valve at an approximately central portion, wherein
the second valve seat is adjacent to the second valve at an
outer periphery of the second opening; and

a second urging device that extends from the second
valve seat, the second urging device directly contacting the
second valve and urging the second valve toward the second
valve seat;

wherein the second valve separates from the second
valve seat when a predetermined force is applied to the
second valve and the second su?port and the second urging
device are formed as a one-piece member.

22; The ink cartridge according to claim 1, wherein
the support and the urging device are formed from a rubber-
like elastic material. |

23. A valve device, comprising:

a valve that is movable; and

a one-piece support that includes:
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26. The val ve device according to claim 23, wherein
the val ve i ncludes an opening between a portion of the
wo adogesiebhat contacts the val ve seat and a porPCDoP20604/017896

the valve that 20 contacts the urging device. 27. The

val ve device according to chgim26, wherein the

opening of the valve is non-circular. 28. The valve

device according to claim26, wherein: 25 the valve

In8|UdFF a base adjacent - the valve seat and a valve

sidewal | that extends . from an . i r f

balse FowEi tV ¢ h&°P kw&ﬁéﬁm%?,ogggagg’o%gﬁo%%g %hke)o{:jegm of

val ve is forpe 2 66 ;
thepes yﬁ?dﬁﬁ/6&7%&%&O%gﬁa?%§§Va_véMg?dgggfﬁgagb.w%ﬁgeln the
val¥8lggageXFC%8§%QQBQ'Q% £ QChaRMe2@ic WhelRItkr periphery of

i ndrvidual edge |1 nes define the opening of the valve’

the@BHendh§,0Bnwo or more planes inclined with respect
to each™ 5 other. 30. The val ve device according to

cl ai ma%ﬁui"?@xﬁ@i Bevibe vtalate dxtodrudtest sopr bhectviadwe seat,
protruding fromone side of the opening of the valve
theadjragen) déeicokdihanhey sicd¢aciricg edye vehhes end herging
projection and the edge Iines of the 10 opening are
theoRaflve thowaord robree vpllareeseadl. wheraidl vdaleidlcee separates
according to claim?23, wherein: the valve includes a
fropaséeadjzdoents adie Wy & m@et%@%%aﬁ%%i%ﬁﬂﬁﬁled to
extends froman outer periphery of the 15 base toward
theaiyailiyle-chanber, and the urging device extends al ong an

outer fffi¥ﬁgr¥a1ve device according to claim 23, wherein
the valve includes a sealing member that projects from the
valve seat to a side opposite the urging device.

25. The valve device according to claim 23, wherein
when an extract component projects from an inkjet recording
device and contacts the valve, a path is formed so that ink
can flow from an ink chamber into the extract component.

26. The valve device according to claim 23, wherein
the vglve includes an openipg between a portion of the valve

that contacts the valve seat and a portion of the valve that

"contacts the urging device.

27. The valve device acéording to claim 26, wherein
the opening of the valve is non-circular.

28: The valve device according to claim 26,
wherein:

the wvalve includes a base'adjacent~the valve seat
and a valve sidewall that extends from an outer periphery of
the base toward the ink chamber, and

a opening of the valve is formed at the base and
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of the valve sidewall. 32. The val ve device according

to claim 23, wherein a width of the urging device at
w@eossese peri phery of the 20 valve is smal | ePCT/i20042017896

I ength of the valve seat. 33. The valve device

according to claim25, whereyn the support i ncl udes:

an i nner  peripheral wall and”an outer peripheral wall

| ocat ed outside the inner peripheral wall, 25 the

outer peripheral wall is secured to an inner

peripheral wa of the communi cation chanber, the
thej ¥ ep@??ﬁﬂ@hgr wal | seals an outer surface of an

ocat &8 WO 005 o5l oge” HeR Sesbh31 01780 80" a¢ ' nosTel
indﬁgggﬁgg’éﬁdguiiﬂést@%f&ﬁ%@%ﬂg”ﬁﬁgﬁiﬁb WH lths valve and
ed a Jpredeterm ned di stance away fromthe outer

areP&ld phepalomalbbre 30taRed he nicin@ledperi pherdspaid ts each
elastically deformable wth respect to the outer

othRel i pheral wall. 34. The valve device according to
claim 33, wherein the inner peripheral wall defines
the o Mhefvibhee sdppbee aandrdispzécoflaipardd ofvherein
t he openi ng decreases toward an end 10 adjacent the
thevalalee 3mclTveya verdeettiomcpoptingipg éFammegs, side of
wherein the inner peripheral wall defines the openjng
theofopeid ngumforthe avel ae spddaepnh papt 1ok CRETHSdn g, and
increases toward an end adjacen e val ve. .15 36.
edgkhelineve Qfovicbe aRESTAFRECR0 X1 M6, SHFRr diiST gt the

val ve includes an annul ar_ proj.ecti [ '
opening are on the two or more laneso.|1 that is adjacent

31. The valve device according to claim 23,
wherein:

the valve includes a base adjacent the valve seat,
and a valve sidewall extends from an outer periphery of the
base toward an ink chamber, and

the urging device extends along an outer periphery
of the valve sidewall.

32. The valve device according to claim 23, wherein
a width of the urging‘device at an outer periphery of the
valve is smaller than a length of the valve seat.

33. The valve device according to claim 25, wherein
the support includes:

an‘inner peripheral wall and an outer peripheral
wall located outside the inner peripheral wall,

the outer peripheral wall4is secured to an inner
peripheral wall of the communication chamber,

the inner peripheral wall seals an outer surface of

an extract component when the extract component is located



10

15

20

25

the valve seat. 37. The valve device according to
claim 23, wherein the urging device includes a
wWee@sesteson that engages the 20 valve and obsPCT/ER2904/017896

relative notion of the valve in a radial direction
38. The val ve device accordgpg to clai m 23, wherein
the one-pi ece support is formed froma rubber-Iike
elastic material. 25 39. An ink cartridge,
conpri si ng: anhiﬂg chanber that can store ink; a
communi catj on chanber with a first opening that

at E%ﬁnﬁﬁ?@%fts with the ink chanber ang a sgcond openi ng

that Y0 2000/ 951656, PILIR20OALQLANE Bdicand etebneed a

cl
an extr conponent; a valve that is positioned

preh8LURRN LR Jf ki ShceORRNINGE A the secendpepephegalandll,
a support that supports a bottom surface of the 5 '

andval ve and urges a top surface of the valve toward the
second opening. 40. The ink cartridge according to
clai M3 imher eper gpoeves anklf osmedaatigpploxidedicampble
even intervals at an outer circunference of the

withakeepet@ 42. thke olulercaemipbgeadc@@rldi-ng to clai m 40,
wherein the ink is supplied to the top surface of the .
val ve 3befBre ThkveedondcepeArfgdiBgeiPesSIPRE Sdvr gEterein
conponent. 42. An inkjet recording apparatus,

thecdmpeirsPegirherddnticdg Pt nSfatt e GhEhe support

anc 2 89 15 Secordin Lo, oL A 1 200 LG . onc

adjacent the valvei

35. The valve device according to claim 33, wherein
the inner peripheral wall defines the opening of the support
and a size of a part of the opening increases toward an end
adjacent the valve.

36. The valve device according to claim 26, wherein
the valve includes an annular projection that 1is adjacent
the valve seat.

37. The valve device according to claim 23, wherein
the urging device includes a projection that engages the
valve and obstructs relative motion of the valve in a radial
direction.

38. The valve device according to claim 23, wherein
the one—piéce support is formed from a rubber-like elastic
material.

39. An ink cartridge, comprising:

an ink chamber that can store ink;

a communication chamber with a £first opening that

communicates with the ink chamber and a second opening that
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cartridge and records an image on a recording nedium

43. An inkjet recording apparatus, conprising: a
WorRwsosrege part that nounts the ink cartridge POI/JP2004/017896

according to claim 23; and a recording -device that

receives ink fromthe ink gﬁrtridge and records an

i mge on a recording nedium “44. An inkjet recording

apparatus, conprising: a nounting part that nmounts the

ink cartridge 25 according to claim39; and a

recordi ng device that receives ink fromthe ink
cancipEriU§e2BNEXFERGFISCEROPHGE on a recordi ng nmedi um

45. A net had of ,supplyi ng jnk. ' tri
2005/ 6516 ST/ P004 D1 B0E e oA Vel e that 1eTo
nova u t Lnel, I

ope g BT R e RhEs PR P Sy Fhe valve at an

appr oxj @Eﬁ%%r%erﬂﬁzﬁ! ROJeR W £ h Hdieoral warseat of the
adj acent t val ve at an outer periphery of the

val9BeahRdurddd 3 2BpUkaiFacde\sifce hichat lext eods i dine kecond
val ve seat with the wurging device directly contacting
opehh@gval ve and urging the valve toward the valve seat,
the nethod conprising: noving an extract conponent
into opnt acthev tink hecabbridgeof acherdahge; tand clgim 39,
applying a predetermned force to the val ve such , that
whetrkd nv aj neowaR esrawdp riedmathea WRr 931 BaEe L An§ Vet drtgirvals

the urging menber flexes outwardly relative to a
at bot torkest Clgrenfegiongandrdhie vaere.

41. The ink cartridge according to <claim 40,
wherein the ink is supplied to the top surface of the valve
before the second opening receives the extract component.

42. An inkjet recording apparatus, comprising:

a mounting part that mounts the ink cartridge
according to claim 1; and

a recording device that receives ink from the ink
cartridge and records an image on a recording medium.

43. An inkjet recording apparatus, comprising:

a mounting part that mounts the ink cartridge
according to claim 23; and

a recording device thaf receives ink from the ink
cartridge and records an image on a recording medium.

44; An inkjet recording apparatus, comprising:

a mounting part that mounts the ink cartridge
according to claim 39; and |

a recording device that receives ink from the ink
cartridge and records an image on a recording medium.

45. A method of supplying ink from an ink cartridge
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with a valve that is movable, a support that includes a
valve seat and an opening exposing a bottom of the valve at
an approximately central portion with “the valve seat
adjacent the valve at an outer periphery of the opening, and
an urging device that extends from the valve seat with the
urging device directly contacting the valve and urging the
valve toward the valve seat, the method comprising:

moving an extract component into contact with the
bottom of the valve; and

applying a predetermined force to the valve such
that the valve moves away from the valve seat and a top of
the urging member flexes outwardly relative to a bottom of

the urging member.



