WD 2005/ 075203 PCT/ 3P2005/ 002358 1 DESCRI PTI ON | NK CARTRI DGE Techni cal
Field This disclosure relates to an ink cartridge that is 5 capable of
bei ng placed in an inkjet recording apparatus. Background Art An inkjet

recordi ng @pRasAINE Structured such that an ink contai Aeiansed to as
"ink cartridge") can be attached to and detached fron1aqﬁ§ﬁg£r:ﬁ )

(installation part), 10 is disclosed inlJapanese Laid Open Patent
Application No. H9-85963. A projection portion that opens an apeni ng of
the ink cartridge is formed at the installation part, and a through hole
is provided at the projection portion so that ink can flow froma val ve of
the ink cartridge. Wien the 15 i nNRESERIPTAGN i s installed on the
installation part, the valve is opened by the projection portion, and the
ink in INe CARTREPEEI dge flows through the opening. Disclosure of the
Invention However, when the ink cartridge is installed and 20 the opening
of the iTackaiez] de=ile opened by the projection portion, the opening nust
be accurately placed relatjve to the projection, portion i orggr tqQ attach
the ink cartridgePis| fizfat PR F?lﬁﬁgssﬁébéﬂbflgheCﬁFBFégﬂﬁo B&r &ion i s

t t factured, the ink cartri 10t be 25 thi
st 1| AR Em) of  UHEL Tk SRy I oAt OF° GUApOr At BC CCEIpRS: APFY 1T Rt he i nk

cartrid i e- described Japanese Laid Open. Patent Application
No. H9-q%§§%§?&€ﬁ%?£?§ provided with an ink supply opening and an

An inkjet recording apparatus, structured such that
an ink container (referred to as "ink cartridge") can be
attached to and detached from a hoider {installation part),

i1C is disclosed in Japanese Laid Open Patent Application No.
H9~-85963. A projection portion that opens an opening of the
ink cartridge is formed at the installation part, and a
through hole 1is provided at the projection portion so that
ink can flow £from a wvalve of the ink cartridge. When the
15 ink cartridge is installed on the installaticon part, the
valve 1s opened by the prcjection portion, and the ink in
the ink cartridge flows through the opening.
Disclosure of the Invention
However, when the ink cartridge is installed and
20 the opening of the ink cartridge is opened by the proiection
portion, the opening must be accurately placed relative to
the projection portion in order to attach the ink cartridge.
In addition, if the shape of the projection portion is not
accurately manufactured, the ink cartridge may not be
25 smoothly installed, and/or the ink may leak or evaporate.

Especially, for the ink cartridge, in the above-

described Japanese Laid Open . Patent Application No. H®-

85963, that is provided with an ink supply opening and an



WO 2005/ 075203 PCT/ 3P2005/ 002358 2 air introduction opening, the ink
supply opening and the flow path on the installation part side nust be
seal ed and accurately nade so that the ink does not |eak. In addition,

two proj eclhoRdAREid;ons must accurately correspond to botmyéﬂhmgﬂmﬁkssupply
opening and the air introduction opening. Accordingly, it I's necessary to

manuf acture the ink cartridge with a W gh accuracy. The present invention
is made to solve, anong other things, the above-described problens and to
provide an ink 10 cartridge that is capable of being placed in an inkjet
recordi ng apparatus, by which the ink cartridge can be easily installed in
t he i nkj etirr etior chdgeappar atpes: iand thee nanuf acppilivngidrerenf aingt made
sinple. According to an aspect of the invention, an ink 15 cartridge

i ncl udes fanvi Matthambethea iceminatavnopastianbede nhat be capdlde ehd
comuni cating with the ink chanber and an outside of the ink cartridge, a
val ve di 8p698atRilvhimedeheC ddmturiinaatingn drrmbert t hadki s Fapediet Paovi ng
froma first position where a comrunication between the ink chanber and 20
the outsfye @rran?éihlrﬂp ca@fFiLa@% Pesh| G % geéaﬁapoaés.tﬂ oRer e

t he oggﬁﬁlcailon s | owed, , and an erat,on, 8 %hat ext ends from

t he Feat’on SCRE erOp‘?’gl?%ea&?t sif G-t hé RS- PPd g Fhdt s
capable pf ng@ﬁ ey t he Vta' Vﬁs”%@cteg%fﬁy“ 000%%%18@&8 t.he second,

posi tion: |ng 0 an-aspect i nven When the 1 nk

cartrldggak§ ka§gahh%% i2N AR g%%%gggélon part of an inkjet recordlng
appar at us, peration ne capabl e-- of noving the valve from

the first pOSItI ahd %ﬁé‘@eﬁ@cﬂﬁ@entlon is made to sclve, among other

things, the above-described problems and to provide an ink

10 cartridge that is capable of being placed in an inkjet

recording apparatus, by which +the 1nk cartridge can be

easily installed in the inkjet recording apparatus and the

manufacturing thereof is made simple.

According to an aspect of the invention, an ink

15 cartridge includes an ink chamber, a communication charnber

that is capable of communicating with the ink chamber and an

outside of the ink cartridge, & valve disposed within the

communication chamber that is capable of moving from a first

position where a communication between the ink chamber and

20 the outside of the ink cartridge is blocked, to a second

position where the communication i1s allowed, and an

operation member that extends from the communication chamber

to the outside of the ink cartridge and is capzable of moving

the Ivalve from the first position to the second position.

25 According to an aspect of the invention, when the ink

cartridge is installed in an installation part of an inkjet

recording apparatus, the cperation member may be capable of

moving the wvalve from the first position to the second



WO 2005/ 075203 PCT/ JP2005/ 002358 3 position by contacting the installation
part. According to an aspect of the invention, the valve and the operation
menber may be formed as a one-piece nenber. According to an aspect of the

inventionqmbgﬁﬁ%ﬂgﬂg cartridge may further includes a vah%q%ﬁg@kﬂ%?g& is
K ’ 2 toward

adj acent to the valve and an urgi ng device that urges the valveé
the valve seat. An opening may be forn&d at a substantially center of the
val ve seat in order to expose a bottomof the valve. The val ve seat nmay
contact the 10 val ve outside of the opening. The operation nmenber may
protrude fromthe val ve through the opening. According to an aspect of the
i nvent i opostheodr giyngondevtdegmayeexingnd fir-amdrneawml .ve seat and surround
the valve, and the urging device may be fornmed integrally with the 15
val ve seat so as Acmoumdgect hies vahvespewar b f hehwaliveeseatnponthae fuva $vresi de
of the valve opposite the valve seat. According to an aspect of the
i nventi oaxdt hee operation menber may be |fovatesd aon 2a Secwic e demberhe
val ve opposite the first side. 20 According to an aspect of the invention,
the ink cartri dfecREyifgr ther dncharech el Fhg reysertiat tBErr40Kds t he
operation nenber. According to.an_aspect of the invention, an end of the
oper tirﬁﬁﬁ%ﬁbggenﬁ?ybEuBEgﬁéeﬁngﬁugﬁﬁs@d@aéﬁﬁ @@QFh§%6f51€bﬁﬁUﬁ¥E%?Fon
chanber,ggd an, oggﬁige end of the sealin v.nenq§{. Acco%din éowgnlaspect
of the invention, he & Iﬁﬁb nEAbEr ﬁ%% axtend 3 onr457al sedat—dn a
si de toward the wvalve seat. An opening may be formed at a
substantially center of the valve seat in order to expose a
bottom of the valve. The wvalve seat may contact the

16 valve outside of the opening. The operation member may
protrude from the valve through the opening.

According to an aspect of the invention, the urging
device may extend from the valve seat and surround the valve,
and the urging device may be formed integrally with the

15 wvalve seat so as to urge the valve toward the valve seatb on
a first side of the valve opposite the valve seat.

According to an aspect of the dnvention, the
cperation member may be located on a second side of the
valve opposite the first side.

20 According to an aspect o©f the invention, the ink
cartridge may further include a sealing member that
surrounds the operation member.

According to an aspect of the invention, an end of
the operating member may be Dbetween an outside end of the

25 communication chamber and an outside end of the sealing
member.,

According to an aspect of the invention, the

sealing member may extend from a valve seat on a side
*



WO 2005/ 075203 PCT/ JP2005/ 002358 4 opposite the valve and is fornmed
integrally with the valve seat. According to an aspect of the invention,
the ink cartridge may further include a sealing nmenber that 5 surrounds

t he operaRbBngﬁﬁp£¢ wherein when the ink cartridge is ingtalled,.in.the
installation part of the inkjet recording apparatus, the sealing nmenber

contacts the installation part and fodns a path froma flow path in the
installation part to the ink chanber. 10 According to an aspect of the
invention, the valve seat, the urging device and the sealing nenber may be
integrally formed of a rubber-like material. According to an aspect of the
i nventi ogppa@si t8K theardaliwgeandicl ndés rard nkicdandery abtai theomraihiveat i on
15 chanber that is capable of comunicating with the ink chanber and an

out side etathe ink cartridge, a first valve systemdisposed within the air
comuni cati on chanber, an ink comunication chanber that is capabl e of
communi cat i ng wi Biecoheliingk thagbera P tancbutsiedel et e nk 202cat BEi dge
and a second val ve system di sposed within the ink _comuni cati on chapber.

At | eastconerbfgehe MRy stEWRINRY s{EPEHIEr fhe LRELHS valGB Sy st ém'fhicl udes

a valve seat, a_ valve that is capable of noving relative to,the v e
seat 0 aRdrBAVBPRr ati'én ﬁﬁﬁ%@?tF%gt BRTRREs BﬁFgﬁﬁélath%%sttéﬁe d$£g5 t he

[ icati hanh, t he i.nk ] [ : 1 bl
ot movi T RE UaFver 11 oM S A1 HST b ERon bRar s e Vel VE SontactE Che

x::xg :gg%kﬁgtaragggﬁqngp%§§§f¥¥&¥F”fhéh§e¥fiﬂ§ hexdeparated fuom hae
installation part and forms a path from a flow path in the
installation part to the ink chamber.

10 According to an aspect of the invention, the valve
seat, the urging device and the sealing member may be
integrally formed of a rubber-like material.

According to an aspect of the invention, an dnk
cartridge includes an ink chamber, an air communication

15 chamber that is capable of communicating with the ink
chamber and an outside of the ink cartridge, a fixrst
valve system disposed within the air communication chamber,
an ink communication chambexr that is capable of
communicating with the ink chamber and an outside of the ink

20 cartridge and a second valve system disposed within the dink
communication chamber. At least one of the first vadlve
system or the second valve system includes a valve seat, a
valve that is capable of moving relative to the valve seat,
and an operation member that extends outside at least one of

25 the .air communication chamber or the ink communication
chamber and is capable of moving the valve from a fixst
position where the valve contacts the valve seat to a second

position where the valve is separated from the valve seat.



WO 2005/ 075203 PCT/ JP2005/ 002358 5 According to an aspect of the
i nvention, when the 1ink cartridge is installed in an installation part of
an inkjet recording apparatus, the operation nmenber may be capabl e of

novi ng thgwbngﬁwg%ﬁn1the first position to the 5 seconquﬁgﬁ%@%ﬁﬁ%g tion

contacting the installation part. According to an aspect 0

the valve and the operation nenber mays be fornmed as a one-pi ece nenber.
According to an aspect of the invention, the air comuni cation chanber and
the ink conmuni cati on chanber nmay 10 be fornmed on one side of the ink
cartridge. According to an aspect of the invention, the first valve system
may include the alxerseed, tbhenvalygscand st hehe operahitoryerpem anget he
second val ve system may the valve seat and the valve. Wen the ink
cartridgeniks d¢astalded s lhhdthellast dhl adn odnpard] loft ide pakietfr esordi ng
apparatus, the operation nmenber of the first valve system may be capable
of novi AgkiRE vaeverdfingheafpasatval velsystogmdatomt hendrilrest mpgsilbeon to
t he second position by contacting the installation part, and the valve of
t he secoR@P¢ar-fe oy TP Hag BalwgpdBiam dthdel Agsitovss friom tie the st

posi%gon to the se%ond osition by being pushed by an extraction tube
pr ovitdedSFHCPHePPAS FaPPatiVof OpadC LACCo idish g 1Sl &lshee t PBET t he i nventi on

o, valve ovstem iy Jelyde. Yol Yoy a0 oPErELLOn [ 2 Yol ey, 25 ceal
UL 00 SENcenthaloUsges.  Beabaluacon Ll AL SF AL SUE lndbe
openi ng of According to an aspect of the invention, the air
communication chamber and the ink communication chamber may
10 be formed on one side of the ink cartridge.

According to an aspect of the invention, the first
valve system may include the valve seat, the valve, and the
operation member and the second valve system may the valve
seat and the valve., When the ink caritridge is installed in

15 the installation part of the inkjet recording apparatus, the
operation member of the first valve system may be capable of
moving the valve of the first valve system from the first
position to the second position by contacting the
installation part, and the valve of the second valve system

20  may be capable of being moved from the first position to the
second position by being pushed by an extraction tube
provided in the installation part

According tc an aspect of the invention, a valve
system may include a valve, an operation member, a valve

25 seat with an opening at a substantially center portion of
the valve seat and an urging device that urges the valve in
a first direction such that the valve contacts the valve

seat. The operation member protrudes through the opening of



WD 2005/ 075203 PCT/ JP2005/ 002358 6 the valve seat. The valve is between
the valve seat and the wurging device. The valve is separated fromthe
val ve seat when the operating nmenber urges the valve in a second

direction‘@pﬁg&%kg%)he first direction. 5 According to ag‘ﬁ@ﬁﬁ@%“@%ﬁ%he

i nvention, val system may further includes sealin

surrounds the opening and a periphery @f the operation nenber. According
to an aspect of the invention, an end of the operating nenber nay be

bet ween the valve and an outside 10 end of the sealing nenber. According
to an aspect of the invention, an inkjet recording apparatus may include
an i nst athat vanvearskastthatTHes vL&apabl € bétweetl Yhag vanecofsethe and the
above-described ink cartridges. The installation part including a flow
pat h 15utrbioygghiasiiceh aihei srailnter oducedptoathkel ifMorcathei dgéveAcooridi ng to
an aspect of the invention, an inkjet recording apparatus may include an
ink jet Wbad abldearrpdpstaly atiebar tundest ithiscayabive ofnreteisganndne of
the above-described ink cartridges. The installation part 20 including an
extract i @A EGbeCPhPBUGR1IRRI RS AR TS SdFSIGtedPNt0 the ink jet head.
Accor.ding to an aspect of the invention,ﬁg?ere IS no need to provide a

prot Pusi on for op&RcHgitite. BPeAPnGSEEC™H IRF valGe  RERBEF 8t HE iYRYS | ation
part of LDE;LRKLEL, 22.1EE0L 10 cRpal oLysy ThoreLore, LiSLe dac AN elf ot
instal ling.ths.hoKyCahhr LAge inthe Lastald aldan part ndgeames easy.

According to an aspect of the invention, an end of
the operating member may be between the valve and an outside

10  end of the sealing member.

According_to an aspeclt of the invention, an inkjet
recording apparatus may include an installation part that is
capable of receiving one of the above-described ink
cartridges. The installation part dincluding a flow path

15 through which air is introduced to thé ink cartridge.
According to an aspect of the invention, an inkjet
recording apparatus may incilude an ink Jet head and an
installation part that is capable of receiving one of the
above-described ink cartridges. The installation part
20 including an extraction tube through which ink is supplied
to the ink jet head.

According te an aspect of the invention, there is
no need to provide a protrusion for opening the opening of
the wvalve member at the installation part of the inkjet

25 recording apparatus. Therefore, there 1is an effect that
positicning the ink cartridge and the installation part when
installing the ink cartridge to the installation part

becomes easy.

a



WO 2005/ 075203 PCT/ JP2005/ 002358 7 According to an aspect of the
i nvention, when the 1ink cartridge is renoved fromthe inkjet recording
apparatus, the valve nenber contacts the valve seat by the urging device,

and the i 1,50 nted fromleaving or 5 evaporating t he_apeni ng.
Nbreover,q&ﬁéﬁbﬁﬁg%?nk cartridge is installed on the inaﬁgy rggggﬁF%g

apparatus, the valve can be opened by uniformy raising the valve by the
operation nenber and separating the valve fromthe valve seat. 10
According to an aspect of the invention, a conplex operational procedure
to attach the urging device that urges the valve nenber in an area in

whi ch the val ve fererdiirgy posiahni oneckbecofeshegnnecessat yn, Actendi nigey,
there is an effect to reduce the manufacturing cost of the ink 15

cartri dgelkAccgrdimigiaco amnsaspemtowdd t hérbmventhieon, itkgeknk iesompdavent ed
fromleaving or evaporating through the opening. According to an aspect of
the i nvePPPORITAE, | 68§t hievofneReeri contantssddvndvahreesenst éns el ude a

valve 20 seat and a valve novable with respect to the valve seat. The
val ve ha"@h"@p&atlith nehter “pf otUdi h§ ST qhe Tk EaRVHINEgecand is
SiLuetured ual gt L oner ahlon,. IeIber cqpLacts.the astallat o, part
Sopar &l ed b PRy aliee 1594 pe.valieeaty MIGn PLOYLILAG Uie Lol laton
first ngrlfai}]%eﬁ}gmgev@a‘he SYSbEBnel pTUsh: PE-AER! 64110 Y evROt (LAG ! Nk, from
the operation member and separating the valve from the valve
seat.
10 According to an aspect of the invention, a complex
operational procedure to attach the urging device that urges
the valve member in an area in which the valve member is
positioned becomes unnecessary. Accordingly, there is an
effect to reduce the manufacturing cost of the ink
15 cartridge,
According to an aspect of the invention, the ink is
prevented from leaving or evaporating through the opening.
According to an aspect of the invention, at least
one of the first and second valve systems include a wvalve
20 seat and a valve movable with respect to the valve seat.
The valve has an operation member protruding outside the
ink cartridge and 1is structured such that the operation
member contacts the installation part when the ink cartridge
is ipstalled on the installation part so as to separate the
25 wvalve from the valve seat. When providing the installation
part with  the operation member that protrudes in

correspondence with the first .and second wvalve system, it

must  be sealed to prevent the ink from leaking and

+



WO 2005/ 075203 PCT/ JP2005/ 002358 8 manufactured to accurately maintain the
mut ual positional relationships between two protrudi ng operation nenbers
and the mutual positional relationships between the ink conmunication

chanber a Lf..communi cati on chanber. 5 However, th f.fect

t hat the ﬂﬂgzgg??r%%ge can be easily installed to t he Iﬁgﬁékﬁgﬁﬂgﬁsg

while easily manufacturing without rectiring high accuracy in the

positional relationships. According to an aspect of the invention, the two

10 val ve systens can be opened by noving the ink cartridge sinply in the

direction of the installation part, providing better operability. Brief

Descri pt memudie chuawichgso Vard ouss texignphat y t erhodi mentns tefa It hgo di s€bOsUr €

7.5 will be described in detail with reference to the follow ng figures,

wher ei n: rFl@tipnsipsscheatée divagramiofudimexeppkatyonnkierder ity i slge

accordin to this disclosure and an exenpl ar i nkj et recording apparatus

accor di ng ot} sclresurtd el Zorﬁ\hﬁéhoﬂﬁélpﬁk dartvedge ithenpuhtled;

FI Gs. 2A and 2B are sectjonal diagrans showing the structure of an

exenplar§Opﬁﬁn&5PFFPEgeCB€@B?H|n@“?otﬁﬁisalélsﬁP@@BPécatPep 2PN AHRNE- t he

i nk rt bef t he, i nk ridg aded into_an,inkjet recording

appafsgt ug and <25 %hﬁ S 8 héWs eta]#e Cfink%a@ﬂ%t ﬁ%@gel%]ftgﬁr?ﬁédigﬁk A th¥ dge is

| oaded ig e cordin pp E d ct an_exenpl ary
néglﬁ_p B_H§ g5 1E8 Eﬁ 19 a gﬁgflag#éﬁ Ii g %E%ﬁ %?%#

val ve ne accor Ing to t ISC osure:
manufacturing without requiring high accuracy in the

positional relationships.
According to an aspect of the invention, the two
10 wvalve systems can be opened by moving the ink cartridge
simply in the direction of the installation part, providing
better operability.
Brief Description of Drawings
Various exemplary embodiments of the disclosure
15  will be described in detail with reference to the following
figures, wherein:

FIG. 1 is a schematic diagram of an exemplary ink
cartridge according to this disclosure and an exemplary
inkjet recording apparatus according to this disclosure on

20  which the ink cartridge is mounted;

FIGs. Z2A and 2B are sectional diagrams showing the
structure of an exemplary ink cartridge according to this
disclosure: FIG. 2A shows the ink cartridge before the ink
cart;idge is loaded intc an inkjet recording apparatus and

25 FIG. 2B shows the ink cartridge after the ink cartridge is
loaded into the inkjet recording apparatus;

FIGs. 3A-3E depict an exemplary valve member

according to this disclosure: FIG. 3A is a plan view,



WD 2005/ 075203 PCT/JP2005/002358 9 FIG 3B is a side view, FIG 3Cis a
sectional view taken along aline |I-1 of FIG 3A FIG 3D is a sectional
view taken along a line Il-Il1 of FIG3A and FIG 3E is a bottom view 5

FI Gs. 4A- I Fky@n exenplary valve nenber according t .S, i osure:
FIG 4A ig‘ggqg{yé‘ﬁ‘%}'?ew, P e s s T aeyi cn oot HE i bamutloz i O

view, FIGs. 5A and 5B depict an exenplary installation part according to
this disclosure: FIG 5A is a sectional 10 viewalong aline IlIl-111 of
FIG 5B and FIG 5B is a bottom view, FIGs. 6A and 63 depict the exenplary
installation part of FIG 5B, FIG 6A is a sectional view along a |ine

| V-1V of FEEG 35B iands FEGie 63 ilew,a BECT | Dalisviewsatongnal I3ehi neaRbrV of
FIG 5B; FIG 7 is a perspective view of an exenplary check valve

accordi nglboct i sldnsclleguref FLIGs. 38A- 8&I@epibt ian &xerpkdpyainkvicar tri dge
-according to this disclosure; FIG 8Ais a front view, 20 FIG 83 is a

si de vi ehadad ELGNG8E ilsiree bbitDbin vifeWIGFIIA D4 sFaGpeBEpést iaveratizw of t he
ink cartridge of FIG. 8A-8C. FIG 10. is a sectional diagramshow ng the
structurét®¥/an exenplary ink cartridge according to this 25 disclosure

before the ink cartridge is |oaded into an inkjet recording apparatus;
FI Gs® 11A and 11BT5% £éctFonalePdfhgr #7 of¥&HP &kl %Ry VFnk 898t t ube

and an eéggQQQEnga{ge'ﬁ%ﬂ?e%ﬁsclosure: FIG. 4A 1s a plan view,
FIG. 4B is a side view and FIG. 4C 1s a bottom view:
FIGs. 52 and 5B depict an exemplary installzation
~part according to this disclosure: FIG. 5A 1s a sectional
10 wview along a line III-III of FIG. 5B and FIG. 5B is a bottom
view;

FIGs. 6A and 6B depict the exemplary installation
part of FIG. L5B; FIG. 6A is a sectional view along a line
IV-IV of FIG. 5B and FIG. 6B is a sectional view along a

15 line V-V of FIG. 5B;

FIG., 7 1s a perspective view of an exemplary check
valve according to this disclosure;

FIGs. 8A-8C depict an exemplary ink cartridge
according to this disclosure; #IG., 8A 1is a front view,

20 FIG. 8B is a side view and FIG. 8C is a bottom view;

FIG. 8 is a perspective view of the ink cartridge
of FIGs. BA-8C.

FIG., 10. 1s a secticnal diagram showing  the
strgcture of an exemplary ink cartridge according to this

25 disclosure before the ink cartridge is loaded into an inkijet
recording apparatus;

FIGs. 11A and 11B are sectional diagrams of an

exemplary ink extract tube and an exemplary valve member

4,



WO 2005/ 075203 PCP/ JP2005/ 002358 10 according to this disclosure: FIG 11A
shows the ink extract tube before the ink extract tube enters into a guide
path and contacts the valve nmenber and FIG 11B shows the ink extract tube

contacti n%i\,ét}g‘i%(g%g menber and pushing the 5 valve m”q?(f'l‘/{ﬂWF{ﬂzﬁQ i nk
valve

chanber; i's an oblique perspective view of an exenp ar;?
menber according to this disclosure; FII@ . 13 is a perspective view of an
inside |ower part of an exenplary cartridge main body according to this
10 disclosure; FIG 14 is a sectional view of section VI of FIG 13; FIG
15 is a sectional view of section VIl of FIG 13; 15 FIG 16 is a
sectionalccyienngf sectipnsVidlseloshke: 13;FR.GLIY ish@rsecti®dnalnli ew of

section I X of FIG 13; FIG 18 is a perspective view of an inside | ower
20 part eftancexenptavyreaet thdge nmiexthedyt acter dintg: =0 irhtics a diwsicleosur e;
FIG 19 is a perspective view of an inside |ower part of an exenplary
cartri dgezoai anblodyoracecorsi hget oralhis mdinsekosude; F 25, FLIB. shOAsanth<20B are
sectional diagrans of FIG 19: FIG 20A is a sectional view of section X
and Fl Gr208:tsaat seebtonanterewnel thsestsly® XembEpGangl fuskngbcilitonal
di agram show ng t he

5 valve member toward an ink chamber;

FIG., 12 d1s an obligue perspective view of an
exemplary valve member according to this disclosure;

FIG. 13 is a perspective view of an inside lower
part of an exemplary cartridge main body according to this

10 disclosure;

FIG. 14 is a sectional view of section VI of
FIG. 13:

FIG. 15 is a sectional view of section VII of
FIG. 13;

15 FIG, 16 1is a sectional view of section VIII of
FIG., 13;

FIG. 17 is a sectional wview of section IX of
FIG. 13;

FIG. 18 is a perspective view of an inside lower

20 part of an exemplary cartridge main body accerding to this
disclosure;

FIG. 19 is a perspective view of an inside lower
part of an exemplary cartridge main body according to this
disclosure;

25 FiGs, 20A and 20B are sectional diagrams of
FIG. 19: FIG. 20A 1s a secltional view of section X and
FIG. 20B is a sectional view of section XI;

FIG. 21 is & sectional diagram showing  the

£y



WO 2005/ 075203 PCT/JP2005/ 002358 11 structure of an exenplary ink
cartridge according to this disclosure before the ink cartridge is |oaded

into an inkjet recording apparatus; FIG 22 is a bottom view

of an

exenpl ary BlhhARsy; S case according to this disclosureﬁnﬁhﬁgmﬁ%gﬁsgnd 23B

are sectional diagranms of an exenplary ink cartridge with a va

noved froma valve seat portion accordiing to this disclosure:

ve nenber
FIG 23A

shows the ink cartridge correctly installed in an 10 installation part and
FIG 23B shows the ink cartridge incorrectly installed in the installation
part; FIG 24 is a sectional diagramshow ng the structure of an exenplary
i nk cartgtogetaceobd nght exkhips argi sichlosuaetbetigre ddwoidkngatbritdges i s

| oaded into an inkjet 15 recording apparatus; FIGs. 25A and 25B depict an
enl ar geddisohtsend beboreonhef ink erenphdoy aisr loadeodugtioremerbiaret
according to this disclosure: FIG 25A is a sectional view and FIG 25B

is a toprefenlnmdRoaFrtes;26A and 26B depict an enlarged front end

portion of an exenglary air introduction nmenber according to
di scl osure: FIG F?

this

A B2 dSsettPohbPtyvivefvarnd MG e2eBPLlary #%idp RA%Bh, Best

Mbde for Carr iqgﬂﬁyt the ipvention.25 An enbodi nent of this disclosure is
3 3

descPi bed? Bl v " rePe

needt5CtREYAEFfached drawings. FIG 1 is a

schemati c diagraﬁhggéa Pg¢;gﬁhﬁ;%ﬁgpz%ggrtridggoéafcqgiggggmstcbffﬂéﬁ

di scl osure and a or di ng”
exemplary 1ink cartridge with a wvalve member moved

from a

valve seat portion according to this disclosure: FIG. 23A

shows the ink cartridge correctly installed

in an

10 installation part and FIG. 23B shows the ink cartridge

incorrectly installed in the installation part;

FIG. 24 is a sectional diagram showing the

structure of an exemplary ink cartridge according to this

disclosure before the ink cartridge is loaded into an inkjet

15 recording apparatus;

FIGs. 25A and 25B depict an enlarged f£front end

portion of an exemplary air introduction member according to

this disglosure: FIG., 25A is a sectional view and FIG., 25B

is a top view; and

20 FIGs. 26A and 26B depict an enlarged front end

portion of an exemplary air introduction member according to

this disclosure: FIG, 26A 1s a secticnal view and FIG. 2638

is a top view.

Best Mode for Carrying OCut the Invention

25 An embodiment of this disclosure is described below

with reference to the attached drawings. FIG. 1 is a

schematic diagram of an exemplary ink cartridge 1 according

to this disclosure and an exemplary inkjet recoxrding



WD 2005/ 075203 PC1' / 3P2005/ 002358 1.2 apparatus 2 according to this
di scl osure on which the ink cartridge 1 is nounted. The ink cartridge 1 is
formed so as to be detachable with respect to the inkjet recording

apparatus £ iy is provided with a recording head 7 t i ges
i nk. The iﬁﬁ“@%?@?%age 1. stores the ink to be supplied “g?@ﬂgbéﬁ@%%?ding

head 7. The ink cartridge 1 is equipped.®ith a holl ow box- shaped nain body
case la and a top Ib that seals a top 10 surface of the main body case 1la.
The ink to be supplied to the recording head 7 is stored in an ink chanber
16 (see FIGS. 2A and 2B) forned inside the main body case la. In

addi t i onagpatatess rikj &tcoedbngi ng appes atids c2osar@ us@l ki chofthankink
cartridges can be installed, in which cyan, magenta, 15 yellow and bl ack

i nk are rcegpectdideelly ifs Idcedite@bl or printing is thus nmade possible. The
inkjet recording apparatus 2 is provided with an installation part 3 to
whi ch the ink cart®$dgénk | santasidgd ed, ast adie@achat setores tthe Bk to be

supplied from20 the ink cartridge 1 via an ink supply tube 4, the
recor di n§SRERGLE S ettt iSSP He FAk EEPorEETiIoT tHCe MG eBParakedofdi ng

6, riage 8 in which the t 5 and recording head 7
Ponnted SRd e ey THSUaBIe T thas Y Hdar GRS oLt FonG USCCart vagetahart o
rount e . VAt e . : o A age
i recti onpe B B e A TR Y EUBpRd Brect aFhg

paper 6, -and. @ipyrge device 11.. The installation part. 3 is conposed of a
base

The  ink cartridge 1 is equipped with a hollow box-

shaped main body case la and a top 1b that seals a top

10 surface of the main body case la. The ink to be supplied to
the recording head 7 is stored -in an ink chamber 16 (ses
FIGs. 2A and 2B) formed inside the main body case la. In
addition, in the inkjet recording apparatus 2, a plurality
of ink cartridges can be installed, in which cyan, magenta,

15  wvyellow and black ink are respectively filled. Color
printing is thus made possible.

The inkjet recording apparatus 2 is provided with
an installation part 3 to which the ink cartridge 1 is
installed, a tank & that stores the ink to be supplied from

20 the ink cartridge 1 wvia an ink supply tube 4, the recording
head 7 that emits the ink stored in the tank 5 to a
recording paper 6, a carriage 8 in which the tank 5 and the
recording head 7 are mounted and which is movable in two
linear directicns, a carriage shaft 9 which 1s a guide by

25 which the carriage 8 moves in the two linear directions, a
transport - mechanism 10 which transports the recording
paper 6, and a purge device 11.

The installation part 3 is composed of a Dbase



WO 2005/ 075203 PCT/ JP2005/ 002355 13 portion 3a and guide portions 3b which
are set on both sides of the base portion 3a. A hollow, protruding ink
extraction tube 12 extracts the ink stored in the ink cartridge 1, and an

air suppl mg%&iﬁ}qgmgl that introduces outside air to the P(ﬁ‘/{lﬂ!ﬁ)ﬁﬁ)@f%gi clige 1
e

are arranged on the base portion 3a. An end of an ink extraction tu

comuni cates wth an ink flow path 94, 13and with the tank 5 through the

ink supply tube 4. An air supply flow path 92 and an air intake opening 93
communicate with the air supply opening 91 10 (See FIGs. SA and 5B). The
ink cartridge 1 is installed froma direction (arrow X direction)

per pendi pokat.ocho3thandngidkblcaticon ipard 3B wiAlcH hse tdde, od Nectinks ex&sact i on
tube 12 opens a |l ater- described val ve system 23 provided inside the ink 15
cartridgefltandbeemmppircdtoes s .t hAt helilasi,deraft el igkinlc hantescibon | n
addition, the air supply opening 91 conmunicates with the inside of the

i nk chanbebel182 Axplacdls thheofimozzterepennngbcarialprandtteidida theand
recording head 7 on_a surface to be opposite the recording 20 paper 6. By
driving &R &éFudteP ldompsed dfdla Piakoenbepeiecs| enditisie tthe itk sBdred in
the tank,5 is emitted fromthe nozz|le holes towards the recordi ng paper 6.

For the éEFu%Frt?éégﬁdﬂn6r8péfgﬁpgﬁ§-Pﬁeﬁqﬁxﬁﬁﬁ§m29%Fﬂ%ﬂe3%n t he recording
Back and Torth. [ cddit thn. SPha™Pech OF AgCABRA 71S Baei VBN Cabte the
pnstallabieh Bart ok - e ANe0ALIY Or eS2T §1ERAGLe PEERRUES ) Duddiiscigk ven to
ink supply tube 4. An air supply flow path 82 and an air
intake opening 93 communicate with the air supply opening 91
1C {See FIGs. B5A and 5RB).
The ink cartridge 1 i1s installed from a direction
{arrow X direction) perpendicular to the installation part 3.
At this time, the ink extraction tube 12 opens a later-
described valve system 23 provided inside the ink
15 cartridge 1 and communicates with the inside of the ink
chamber 16. In addition, the air supply opsning 91
communicates with the inside of the ink chamber 16.
A plurality of nozzle openings are provided in the
recoxrding head 7 on a surface to be opposite the recording
20 paper 6. By driving an actuator composed of a piezoelectric
elements, the ink stored in the tank 5 is emitted from the
nozzle holes towards the recording paper 6. For the actual
recording operation, the recording is made on the recording
paper & as the carriage 8, which mounts the recording head 7,
25 moves back and forth. |
In addition, the recording head 7 is' positioned
above the installation part 3. A negative pressure (back

pressure) 1is thus given to the ink within the nozzle holes
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between the ink cartridge 1 nounted in the installation part 3 and the
nozzl e hol es. The purge device 11 is arranged outside the 5 recording area

so as to f J.ecording head 7. The purge device 11 js. vide wth a
pur ge cap‘?pgo%ﬂgfﬂgovers the surface of the recording ﬁggéﬂé&Péﬁﬁ?%% t he

nozzl e holes, a waste ink tube lib that4 communicates with the purge cap
Ila, and a punp Ilc that intakes the ink fromthe nozzle 10 holes to the
waste ink tube |ib. Wen executing the purge process, the carriage 8 is
moved to a purging process execution position, and the surface of the
recordi ngikead o/ ofhahi ghetbBaraozzakeadholbes reatetideor sk dsecovened bykt he
purge cap Ila. The punp Ilc is 15 driven in this state and sucks the

def ect i vedrieichye di nrdagintedbblies atceumihatedlenithe pecdar i ngnkeatdhZ. The
sucked defective ink is stored in an undepicted waste ink tank through

t he wast @damd ¢ dige.dd.b. The recordi ng operation and the purgi ng process
are controlled by a CPU (central 20 processing unit) (not shown) installed
in the inkjet recbe®di B§rasparatusc?. INext s t hersapgetur ©Wisidre i fke
cartridge, in particular Aof FIG1, which is installed in the inkjet
recordi ng SAOFAAusa B8R s X pR&i ned WieCR r%kﬁ%ré?‘?&é"‘%cgl% EPGS. "2A ahd®2B.

FIGs. 2A and 2B ar, tional _di howi ng_t he struct f_the_ink
cart 11 dgE T %o Cb iy Lo ~T RPEOUFSE! BShRe™ BI-GISA Shovk” t e FnkCEAF Eri dge

1 before.Lhe jnk Cartyi.dge b d 0apedd e 406,k eher 85959LNG, 1 o,

a waste 1ink tube 1lb that communicates with the purge
cap lla, and a pump 1lc that intakes the ink from the nozzle
10  holes to the waste ink tube 1llb.

When executing the purge process, the carriage 8 is
moved tc a purging process execution position, and the
surface of the recording head 7 on which the nozzle holes
are formed is covered by the purge cap 1la. The pump 1llc is

15 driven in this state and sucks the defective ink containing
bubbles accumulated in the recording head 7. The sucked
defective ink is stored in an undepicted waste ink tank
through the waste ink tube 1lb. The recording operation and
the purging process are controlled by a CPU  (central

20 processing unit) {not shown) installed in the inkjet
recording apparatus 2.

Next, the structure of the ink cartridge, in
particular A of FIG 1, which is installed in the inkijet
recording apparatus 2 1s explained with reference to

25 FIGé. 2A and 2B. FIGs. 2A and 2B are sectional diagrams
showing the structure of the ink cartridge 1 according to
this disclosure: FIG. 2A shows the ink cartridge 1 before

the ink cartridge 1 is leaded into the inkjet recording

i
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cartridge 1 after the ink cartridge 1 is loaded into the inkjet recording
apparatus 2. The ink cartridge 1 is includes the main body 5 case la with

the ink ¢ 16, .the top I b that covers the open uppeyl. Qf the
mai n bodnggggkf%?ﬂ%nd a cap menber If that covers a boﬁ%&iﬂ%@ﬁﬁﬁ%ﬁgof t he
mai n body case la. On the cap menber I¥3 two exposing holes 1fa, |fb that
expose the | ater-descri bed valve systens 23, 24 on the 10 installation part
3 side are formed. The ink cartridge 1 is forned with the top Ib and the
cap nmenber If being fused wth the main body case la. The material for the
mai n bodpPreisduka,l tanel tOIG | REnghéhe chp Henberaitfritye be fF¢&s8i Bhe
material. 15 In the bottomwall 1le, an ink supply opening 21, which is
opened otififiar AdF FokdeExtler naf | y loageidyi mgntdie the iimlthet | nkechatbey 16,
is formed. The ink _supply opening 21 is in direct conmunication with a

comuni c8PPBReEHENBer 30" provided inside a cylindrical wall 2la forned
integrally 20 with and protruding froma lower first surface of the bottom
wall le. In addition, AP RIBHuct | o operthires, thpeneriiputiveddl y for

i ntreduc) air nto the i.nk chamher Is formed in_the bottomwall le.
The gir F%g?o%éckﬁgﬁ t%ﬁéﬁﬁ%;%hﬁ$ e?ﬁf%irtﬁ? 28ﬁngm(§ﬂqan%ﬁﬁ?ﬁathe

comuni cgtion a I provi.ded inside a.cylindrical wal|l 26a forned
integral?@éﬁjfﬁﬁgﬁg %?ggﬁggﬁngffH%ﬁ?th%§F0mB?d¥ur?%%% g ' t IS bt t OFF wal |

le. Wemddigei nke Cafd | dagedsi Sai Ntdldhed, 90, Yhe [pstald afion pars, 3. the

ink extraction tube 12 is
case la. On the cap member 1f, two exposing holes 1fa, 1fb

that expose the later-described valve systems 23, 24 on the
10 installation part 3 side are formed. The ink cartridge 1 is
formed with the top 1b and the cap member 1f being fused
with the main body case la. The material for the main body
case la, the top lb and the cap member 1f may be a resin
material.
15 In the bottom wall le, an ink supply opening 21,
which is opened outwardly for externally supplying the ink
in the ink chamber 16, is formed. The ink supply opening 21
is in direct communication with a communication chamber 30
provided inside & cylindrical wall 21a formed integrally
20  with and protrud;ng from a lower first surface of the bottom
wall le. In addition, an air introduction opening 26,
opened outwardly for introducing air into the ink chamber 16,
is formed in the bottom wall le. The air introduction
opening 26 l1s 1in direct communication with a communication
25 chamber 50 provided inside a cylindrical wall 26a formed
integrally with and protruding from the lower surface of the
bottom wall le. When the ink. cartridge 1 is installed on

the instalia?ion part 3, the dink extraction tube 12 is
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chanber 30. A check valve 60 is positioned in and facing the ink supply
opening 21. The check valve 60 is structured by integrally form ng an
unbrel | a- sh L.elastic filmpart 60b 5 facing a | ower surf f i nk
supply opé%?%gegﬁjﬁgnd a shaft part. 60c, an end of mhigﬁﬁﬁgﬁggﬂ?ﬁggfiln1
part 60b, with a synthetic' material. Thé shaft part 60c is inserted into

a shaft hole inin the bottomwall le slidably in the wup/down direction.
Norrmal Iy, an protruding part 60a is in 10 contract with the top surface of
the bottomwall |le at a position where the filmpart 60b is spaced from

the ink Isuppitedpering:ied ¢onabhbmethenftbamoért B8.ink fromthe ink
chanmber 16 towards a val ve nenber 32. When the ink flows fromthe ink
extraction tube 12 tdierdsveheei AR difanbesitéeng8 tie Bhdw faciprevéheed by
T ai sing th{filn1 art 60b and_ sealing the ink supply opening 21. A
cylindri cdt Y 28PeBtFeundi ngThReChrek vlrsdld i bh openthyred by

provi ded .on the .bottomwall le a%d rojects inside the ink chanber 16. The
cyl i ndri ¢al-S¢ CTH- Y of Bt §ﬁ@ﬁarﬁ§ﬁﬁﬁﬁa%ﬁ%s%ﬂbpf%l$r6ﬁ?§u§§Pde is

6L 48,0 AP L 0L AL R le S e Lo o

i nsi de the cyld ndrical nenber

air intrQaucti enf [ posi t.i,on [ r n:the ink surface. 25
The val ve Syct 53054, Xl S BPE UBer eedre Bl g Rorbirs, SAPe i xed

to the comuniLasiOrehanbent3di-an the,d nghé?ﬁ'{?pkﬁéﬁi QAN the erreq

communi cati on chanber 50 on the air introduction side, respectively.

into a shaft hole In in the bottom wall le siidably in the

up/down direction. Normally, an protruding part 60a is in

10 contract with the top surface of the bottom wall le at a

position where the film part 60b is spaced from the ink

supply opening 21 to allow the flow of the ink from the ink

chamber 16 towards a valve member 32. When the ink flows

from the ink extraction tube 12 towards the ink chamber 16,

15 the flow 1s prevented by raising the film part 60b and
sealing the ink supply opening 21.

B cylindrical menber 25 surrounding the air
introduction opening 26 is provided on the bottom wall le
and projects inside the ink chamber 16. The cylindrical

20 member 25 projects such that the air supply from outside is
directed to the upper portion of the ink chamber 16 through
the fiow path inside the cylindrical member 25. The cpening
in the upper portion of the air introduction opening 26 is
positioned higher than the ink surface.

25 The wvalve systems 23, 24, which are examples of
sealing members, are fixed to the communication chamber 30
on the ink supply side and the communication chamber 50 on

the air introduction side, respectively.



WO 2005/ 075203 PCT/ JP2005/ 002358 17 The val ve system 23 is equipped with a
support nenber 46 produced integrally by a rubber elastic nenber, and a
val ve nenber 32 structured by a resin material. The support nenber 46 has

a subst antyygl.hyse¥)gsndrical outer 5 shape and is structquqln¥mk%5£g§ally
form ng a val've seaf part 46a and an urging part 46b that is closér to the

ink chanbers 16 relative to the valve ¥éat part 46a, and an external wall
33 positioned on a side of the valve seat part 46a opposite the urging
part 46b. The valve nenber 32 is 10 urged in a direction toward the val ve
seat part 46a by the wurging part 46b and is accommpdated in a space
between the val véhseatalpaet shfat@and?t helur gicng. mpard  46hch The exbeomal wal |
33 has an attachnent part 33a projecting radially outwardly. The

comuni c&EGEcHenberodoceds idsegrstieppes sur fabbed4 e il haseabdiranet er
'that increases towards the outside to accommopdate the attachnment part 33a.

Prot rusi 60§ 43 BR&VEoFWERSsn 328 dAlifeeiindd the at tetirennatepuiela3aThaci ng
t he stepped.surface 44. By pgessing the protrusions 43 onto the stepped
surface 24PERE Tl BEFRG HE 2624t t &chABRECPREL233Y pEVWeBATERE st BPHEd
surface d the .cap, nenber If while deformng the protrusjons 43, the
cap %ﬁenégég%fEvgff%§e§tf82?ﬁéeﬁaﬁﬁfbHH@e%EiLfiagoﬁglEQré%UY?ivetﬁ@aﬁnk is
prevente 0 oW, 3g .out aqm t p r .. b en the external wal
33 of thga%glggiéy%%gnﬁ BLEﬁ%Bﬂ%eggﬁg ?%ﬁe&gﬁgfﬁl%fgg Eegoﬁﬁhhf%%tﬁgﬁ

chanmber 3Qamfar@pam ngefdthsef Arged o Lhe ual ve,seal, parfs46a , BJW qugh the
center of the valve seat part 46a in the axial %lr ction. 1h aélltlon, an
i ntroductkearpathwdQ.l 38 WisGRioned on a side of the valve seat part
46a opposite the urging part 46b. The valve member 32 1is
10  urged in a direction toward the valve seat part 46a by the
urging part 46b and is accommodated in a space between the
valve seat part 46a and the urging part 46b.
The external wall 33 has an attachment part 33a
projecting radially outwardly. The communication chamber 30
15  has a stepped surface 44 which has a diameter that increases
towards the outside to accommodate the attachment part 33a.
Protrusions 43 are formed on a surface of the attachment
part 33a facing the stepped surface 44. By pressing the
protrusions 43 onto the stepped surface 44 and placing the
20 attachment part 33a between the stepped surface 44 and the
cap member 1f while deforming the protrusions 43, the cap
member 1f is fixed to the main body case la. As a result,
the ink is prevented from flowing ocut from the space formed
betyeen the external wall 33 of the valve system 23 and the
25 inner wall of the communication chamber 30.
An opening 41 is formed in the valve seat part 46a
through the center of the valve seat part 46a in the axial

direction. In addition, an introduction path 40, to which



WD 2005/ 075203 PCT/ JP2005/ 002353 18 the ink extraction tube 12 is
inserted, is forned on the external wall 33 in a manner that the
i ntroduction path 40 comunicates with the opening 41. The inner dianeter
of the int -on.path 40 is 5 smaller than the outer i f.. t he
i nk extraé@?gﬁ&%hggs 12 so the external wall 33 cones infghg o@§m8§ﬁ¥act
with the ink extraction tube 12. The op&ning 41 is forned larger than the
i nner dianeter of the introduction path 40 and the outer dianmeter of the
ink extraction tube 12. An end of the 10 introduction path 40, on the side
to which the ink extraction tube 12 is inserted, is forned in a tapered
shape, wWHichinkdens wutiwerd| yubThe 2ur g nd rparttedbb is flarmed bynatsiedewal |
portion 36 that stands up cylindrically fromthe valve seat 15 part 46a
around t BtEdraunterehcéSofin e openéngtdaa tidha hentnkdehamber pa6h dfd a
thrust portion 37 connected to the sidewall portion 36 and projects
i nwar dl y SSHR 3 ohtaEER athei eeewing hélval ve menber 32 opposite the ink
chanber 16. - The thrust portion 37 has an opening 37a .in the center of 20
t he thrust portioih%7ﬁj¥ﬁﬂfu?b?%@tﬁﬁrpf46%h ré€§%9ﬁ€£WéFVb mehbef 0 32 Shy
t he astic.f.arce .of t sidewal | .portion 36 and the thrust portion 37 in
a di (r%ect isclr)n%lslueé:h hiat ttgﬁé3 \?éﬁ\?er et %2 Ofo gctjsrﬁf h%x55?9EP%%aFu &r t
46a, and porpldre ablaches: the 25 yalyg renber 22,60 Lhg . vakve, sgal part
by e ube he

46a. I n addition, Inserting the in xtractiron i'nto
i ntroductih@n epaif-49-10 push the vatye B2 jawegd.the hak chanber
16, the sidewall. portion 36 stretches and the 't hrust

than the inner diameter of the introduction path 40 and the
outer diameter of the ink extraction tube 12. An end of the

10  dintroduction path 40, on the side to which the ink
extraction tube 12 is inserted, is formed in a tapered shape,
which widens outwardly.

The urging part 46k is formed by a sidewall
portion 36 that stands up cylindrically from the valve seat

15 part 46a around the circumference of the opening 37a to the
ink chamber 16, and a thrust portion 37 connected to the
sidewall portion 36 and projects inwardly so as to contact a
gide of the valve member 32 opposite the ink chamber 16.
The thrust portion 37 has an opening 37a in the center of

20  the thrust portion 37.

The urging part 46b urges the valve member 32 by
the elastic force of the sidewall portion 36 and the thrust
portion 37 in a direction such that the valve member 32
contacts the valve seat part 46z, and normally attaches the

25 valve member 32 to the valve seat part 46a. In addition, by
inserting the ink extraction tube 12 into the introduction
path 40 to push the wvalve . member 32 toward the ink

chamber 16, the sidewall portion 36 stretches and the thrust

'Y
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formation of a gap so that ink can flow between the val ve nenber 32 and
the val ve seat part 46a. FIGs. 3A-3B show the details of the valve nenber

32. 5 Thgwﬁgnyﬁ”?@gber 32 is equipped with a botton1port(ﬁqngﬁh%9g

val ve si dewal ion 56 which extends vertically from éxte
circunference of the bottomportion 57. 12Comuni cati on paths 58 are forned
continuously across the bottomportion 57 and the valve sidewall portion
56. 10 The bottom portion 57 has a protrudi ng nenber 39 that projects
toward the valve seat part 46a and is formed in a ring shape on an end
surface fracitnigon he’ vahekiseal palbwidGatht Sopositbancifnterpal o amdihe
comuni cation path 58 and external fromthe opening 41. The val ve sidewal |
15 porti gml66cas Elesebytuennadhed vald ressed: aji ast the vhhvestsepartion
37 of the urguﬁg part 46b in a state when the valve nenber 32 is

accomod &&F %+he support nmenber 46. By pressing the protrudi ng nenber
39 downward, the grotrudlng menber 39 el astically deforns. the val ve seat

part 20 46a and Ef8€el yAcoht S6C¥ FW@tﬁﬁiﬁl%ﬁHQ%c%h%fV@%Eevaﬁﬁ€e§e§@ par t

46a. The aI (& 8 stem,24 on.the air,introduction, s rto the
5 NI ?%pﬂe% ?Aﬁ!??hﬁl’%eds‘ﬁg*b%lrﬁ hekber &erg.lsau dgand

val ve sys em e(ye%Pe u

o0l by 941beR JUBRET 1 G5LLE 20, 0EL R0 8 HRLYSTIIDEL, B5 shryeLur o

with a rlbbed nater et 46 H&S

and an ukging 5§%érﬁ§9 a@@f%dﬂ%@réﬁgg'O@f63th£hel¥§ﬂﬁﬁn portion 57.

Communication paths 58 are formed continucusly across the
bottom portion 57 and the valve sidewall portion 56.
i0 The bottom portion 57 has a protruding member 39
that projects toward the valve seat part 46a and is formed
in a ring shape on an end surface facing the valve seat part
46a at a position internal from the communication path 58
and external from the opening 41. The wvalve sidewall
15 portion 56 1is closely contacted and pressed against the
thrust portion 37 of the urging part 46b in a state when the
valve member 32 is accommodated in the support member 46,
By pressing the protruding member 39 downward, the
protruding member 39 elastically deforms. the valve seat part
20 46a and closely contacts the upper surface of the valve seat
part 46a.
The valve system 24 on the air introduction side is
similar to the valve system 23 and 1is equipped with a
suppprt member 46 produced integrally with a rubber elastic
25 member and a valve member 65 structured with a ribbed
material.
The support member 46 .has a valve seat part 46a,

and an urging part 46b and a seal portion 63. The wvalve
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have the sanme functions as those for the valve system 23. An opening 41 is
formed substantially at a center of the valve seat portion 46a. The

cylindrical,.. L,..5 portion 63 surrounds the opening 4 h&dhi.egral ly
f ormed aﬁkpﬁgéﬁg\‘}%’g portion of the valve seat part 46a. hg‘ﬂ)\%g['\/})g%ﬁgnber

65 has, as shown in FIGs. 4A-4C, a cyli2fdrical portion 66 at the top
portion, an operation nenber 67 at the |ower portion, and a val ve portion
68 at a 10 substantially center portion thereof. Simlar to the valve
menber 32 shown in FIGs. 3A-3F; the valve portion 68 is equipped with a
bott om po¥ddlon Bt a ek veasddevid | upoitg onpdbt exs @ndi ngraertheal damd rom
the outer circunference of the bottom portion 57, and a communi cation path
58 for medt Aot § nudushysacitoss thike vBdVEORMYPEENT @8 .57 and the val ve
sidewal | portion 56. The functions for these portions are the sane as
those for the val $8 RAIEMB241THeY ef oFBed t BEPE taddsiarliin | ohs aareerorst t ed.

The cylindricgl portion 66 has a cylindrical shape 20 raised fromthe

bot t om poor]{i 0%1%7." 5 t AEE] nkpé’é’)rérlﬂndééal is”l%@rr@dfthﬂquwadl | &F3h the
install at] nartion h cylindrical portion 66 i,s positioned with a
spacegbe ﬁggﬁxg{ﬁ%?t%pr%% g %h% 8§FpﬁagigglaB%rﬁ@oﬁW&?%ﬁﬁf%ﬂuf%%ﬁﬁﬁ
surface qfyt oyl bk ndri : r , S e he comuni cati on

bet ween %P;Ce tir}f\r?k lcéh%ér}geég%lgﬁg??hgggpg%?ga %%%o%airﬁe 4?51'% seat part 46a,
even if the val verpembean 85 rcwpushied, i fromfhe,valvesgat jpart: 46a. The

operation nenber 67 is a protrusion extending
cylindrical portion 66 at the top portion, an operation

member 67 at the lower portion, and a valve portion 68 at a
10 substantially center portion thereof. Similar to the valwve
member 32 shown in FIGs. 3A-3B; the valve portion 68 is
equipped with a bottom portion 57, a valve sidewall
portiocn 56 extending vertically from the outer circumference

of the bottom portion 57, and a communication path 58 formed

=
(O3]

continuously across the bottom portion 57 and the wvalve
sidewall portion 56. The functions for these portions are
the same as those for the valve member 32. Therefore, their
descriptions are omitted.
The cylindrical portion 66 has a cylindrical shape
20 raised from the bottom porticn 57. When the ink cartridge 1
is correctly installed in the installation portion 3, the
cylindrical portion 66 is positioned with a space between
the top end of the cylindrical portion 66 and the inner
surface cf the cylindrical member 25, and secures the
25 communication between the ink chamber 16 and the opening 41
of the valve seat part 46a, even if the valve member 65 is
pushed up from the valve seat part 46a.

The ocperation member 67 is a protrusion extending
o



CVO 2005/ 075203 PCT/ JP2005/ 002358 21 vertically and downwardly fromthe
bottom portion 57, and is formed with a circular outer shape 67a and
concaves 67b that extend in a radially and axial direction. The operation

menber 67 .ext ~downwardly through the opening 41 of t menber
46 and has‘? ﬁgﬁqg]\}%? end positioned slightly above the pﬁc\'gg]ﬁg{ﬁgﬁ%}%’sthe

seal portion 63. The cross- sectional ar&dla of the air path between the
opening 41 and the concaves 67b can be nade | arge by the cave-in 67b.

FI Gs. 5A-6B show the details of the installation 10 part 3. On the air
supply side, an indentation 3d is positioned on the base portion 3a of the
instal | atVontpally aatl dopositiddly ffacing Hdiesotalone Sist 2o 247, T is

i ndentation 3d has a side for the seal portion 63 to engage when the ink
cartri dgefarnad jwktlal fedircnlehe chideromiofpe e al mriddentad von St tHnai r
'supply opening 91 is formed through a wall structuring the base portion 3a
at a posiFIGHY ndfde® tFetisddly parei BBl t Kdtreddéomot Faee dimrdioimer end

of the operation nenber 67. The air_supply opening 91 may be forned in a
slit shafSWEh n aeg?rﬁlnldér VR R YR Y atB6ﬁ§§ 2019 epgEhinfaAlt bé duter

di anet er 0of 1t eration_nmenber 67 ar ith a plurality of slits assenbled
ina L§Fadisa pp&%p%&erg@%;ogéeﬁgﬁa aii'c}?e s#ﬁ’ﬁ?§ FFlgwpﬁaT’tlﬁJ@Zlqu FlordhddlY on
the | ower,surf acgof struct,uri t-he base partion_3a. One end of
the air supply {‘C"ﬁgw ]b%‘?ﬁr\ggérll% %E c%l#;r’lecr}jt%e“%j'L tBOFﬁéOEi g%SUppFéeoﬁé:rﬁ%“ 91 as

connect od Lo e Al T PRt ake SRenTAG 65 For Bd FoUGH t HEC VAR &t AU uri ng
the basetper tioora3&ed nc1hecaR/ #8WAade large by the cave-in 67b.

FiGs. O5A-6B show the details of the installation

10 part 3. On  the air supply side, an indentation 3d is
positioned on the base portion 3a of the installation part 3
at a position facing the valve system 24. The
indentation 3d has & side for the seal portion 63 to engage
when the ink cartridge 1 is installed. On the bottom of the

15 indentation 3d, an air supply opening 91 is formed through a
wall structuring the base portion 3a at a position inside
the seal portion 63 that does not face the lower end of the
operation member 67. The air supply opening 91 may be
formed in a slit shape having a smaller width and a longerx

20  length than the outer diameter of the operation member 67 or
with a plurality of slits assembled in a radial shape.

A groove-shaped air supply flow path 92 is formed
on the lower surface of the wall structuring the base
por@ion 3a. One end of the air supply flow path 92 is

25 connected to the air supply opéning 81 as the cross-
sectional area thereof increases, and the other end is
connected to the air intake opening 93 formed through the

wall structgring the base portion 3a in the up/down



WD 2005/ 075203 PC T/ JP2005/ 002355 22 direction. A part of the air supply
flow path 92 is formed wth a plurality of curves along the | ower surface
of the wall to suppress the flow of air and to prevent evaporation of the

conposi tiap isture in the ink when connected to 5 e -
introduct?%g%@%gﬁ?%B 26 of the ink cartridge 1. The air ”%?Zﬁgh%ﬂg%?ﬁg

opens on the upper surface of the basezportion 3a but has a space fromthe
bottom surface of the installed ink cartridge 1 by which the air is
supplied to the ink cartridge 1 through the air 10 supply flow path 92 and
the air supply opening 91. The upper surface of the air intake opening 93
may be coMmeted iy, the pater odeser kad panousy efasti 6abady236st &oalkdeaw
ventilation with outside air. On the ink extraction side, the ink

extracti e thl5at phexdl2 tys oht egrakby dndiproheudionglry $worfwtk oaft héeupper
surface of the wall structuring the base portion 3a, and an ink flow path
94 is fomaEd dro tdhepdpomes shef dew EMdsOdaandf toheremknt| ewapattatdsrar e
connected to a lower end of ink flow path 94 forned through the ink
extracti o thlse ckpge DOl ehea P/ dohRt diredhi he dnd &hgs 98bnepéERdupCa part
of the upper surface at which the base portion 3a is extended. outside the
gui de poftiCoiti3h I P dECebimeePedlte fhReCfnkhesdpH FaEtEe 4 on -t he upper
surface. The conmmyni cati,on qpeni.ng 8la for opening the ink 5 flow path 94
Lo the outside | STRor nd on 1HE Kop G 10 (e PRR"Gxt PAct FBR t B#L2. By

(e SonneglaLODE0l g, 813, he (EOMTL gL A Rebnopn Lle.l ke fhowgpain o4
bottom surface of the installed ink cartridge 1 by which the
air 1is suppliedﬁ to the ink cartridge 1 through the air

10  supply flow path 392 and the air supply opening 81. The
upper surface of the air intake opening 93 may be covered by
the later described porous elastic body 3¢ te allow
ventilation with outside air.

On the ink extraction side, the ink extraction

15 tube 12 is integrally and protrudingly formed on the upper
surface of the wall structuring the base portion 3a, and an
ink flow path 94 is formed on the lower surface. Ends 94a
of the ink flow path 94 are connected to a lower end of ink
flow path 24 formed through the ink extraction tube 12 in

20 the up/down direction, and ends 94b open up a part of the
upper surface at which the Dbase portion 3a 1is extended
outside the guide portion 3b, and is connected to the ink
supply tube 4 on the upper surface.

. The communication opening 8la for copening the ink

25 fiow path 94 to the outside is formed on the top end of the
ink extraction tube 12. By the connection opening 8la, the
communication between the ink flow path 24 and the ink

chamber 16 is secured in the manner such that the top end

*



WD 2005/ 075203 PCT/ JP2005/0023,58 23 contacts the valve nenber 32. The
porous elastic body 3c, such as a sponge, is positioned around the ink
extraction tube 12 on the top surface of the base portion 3a. The porous

25 The i nAPATAPAR part 3 is brovided af aplural ity dR TAEMTURE o

part 3 is provided at a plurality for a
mul tiple nunmber of ink cartridges. Eachz3wall structuring the base portion
3a and the guide portion 3b extends integrally in the direction of the 10
arrangenment of the ink cartridges. The above-described ink extraction tube
12, ink flow path 94, guide portion 3b, air supply opening 91, and air

supply fl-awrRatdh 92nhar €aprevifgtcef 052 eachhiensietdad | edakecat ivenly T end
parts 94a, 94b of each of the ink flow paths 94 connected to each

respectiwechd doikasuppbiygd pubes4 @<l thoshéd oneduhat erled | ynat exiieasttiensi on

portion of the base portion 3a as shown in FIG 5B. In addition, the

above- deschbichetl2i nla f kbw patihs s@4 fzard dfie @ig bappl yodtbippais. 92 THree

formed by covering the open |ower surface of the grooves with a cover

nmenber, pocku20 dsstiesbadfi Bm 8bsoThe fillen O5ki sWhigBdTBY f&Si%orf T t he

| ower end surface of ribs 94c, 92c formng the circunference of the ink

fl ow Ppat khe4 vadd s Heyaliemsépply flow path 92, respectively. The ink flow

paths 94 and the air suppl ow path_92 of the sq&g%in tall ti%ﬁj! ation
e

are covered 25 tbigetRéFH ﬂgﬁﬁQQﬂQ@¥Fl 8. Xt “The st &l1dtion of the

2 9% h e kLT, PR O e S0 AL o
wall structuring the base portion 3a and the guide
portion 3b extends integrally in the direction of the
10 arrangement of the ink cartridges. The above-described ink
extraction tube 12, ink flow path 94, guide portion 3b, air
supply opening 21, and air supply flow path 92 are provided
for each installation location. The end parts 924a, 84b of
each of the ink flow paths 94 connected to each respective
15 ink supply tube 4 are positioned laterally at the extension

portion of the base portion 3a as shown in FIG. 5B.
| In addition, the above-described ink f£low paths 94
and the air supply flow path 92 are formed by covering the
open lower surface of the grooves with a cover member, such
20 as a resin film 95. The film 95 is fixed by fusion on the
lower end surface of ribs %4c, 92c¢ forming the circumference
of the ink flow path 94 and the air supply flow path 92,
respectively. The ink flow paths 94 and the air supply flow
path 92 of the same installation location are covered

25  together by a single film 95.

Next, the installation of the ink cartridge 1 at
the installation part 3 of the.inkjet recording apparatus 2

will be described with reference to FIGs. 2A and 2B. FIG.



WO 2005/ 075203 PCT/ JP2005/ 002358 24 2A shows a state in which the ink
cartridge 1 has not been installed in the installation part 3 of the
inkjet recording apparatus 2. In this state, both the valve nmenber 32 on

the ink lv..side and the val ve nenber 65 on the air § i j.Qn side
are pressé@Bgﬁ%wﬁgﬂﬁthe val ve seat part 46a by the elasﬁféqhgﬁggﬁ%*gthe
urging part 46b of the support nenber 46, and thus, each valve system 23,
24 has not been opened. As shown in FIG 2B, when the ink cartridge 1 is
10 installed, the valve system 23 is opened on the valve supply side by
the front end of the ink extraction tube 12 pushing the valve nenber 32

and t he =i dewahis porttene38rofurtihe: Swpponk remieri dfe tthataextenhdbeto
separate the valve nenber 32 fromthe val ve seat part 46a. As a result,
the 15 iinksthbWepatim etteenidssitadl tditel amkpaxt r acbfonheubekigtt hecaghinghe i nk
chanber 16, the ink supply opening 21, the opening 3'7a of the valve

syst em 2 cehetesmiuni éat ithris paEt<s8 bard Bhepasevhervenrt Ré ¢al &enenber
32 and the . valve seat part 46a. The ink is thus supplied to the 20
recor di igtheadurplon thed®dt herdhahle oW alie aifefpplfP sie, the frént end
of the aoperation nenber 67 contacts thg bottom of . the indentatjo

whi ch cadsesCtHEt RNV S HEFDET 6P 1S B PIAE Y TS WALH S HEE3 rgf’% ing of

(he SLISHBLL 9T g 32,2391 EhecBunner CIPTRGr 6 L0 vabo gor Lin o8

Ther ef or g, 506 VAl MG SYSIEM 28! SiAREned, MO 20ARL 049208, PCH JP29034Q02358
not been opensad.

As shown in FIG. 2B, when the ink cartridge 1 is

10 installed, the valve system 23 is opened on the valve supply
side by the front end of the ink extraction tube 12 pushing
the wvalve member 32 and the sidewall portion 36 of the
support member 46 that extends to separate the wvalve
member 32 from the valve seat part 46a. As a result, the

15 ink flow path extends to the ink exltraction tube 12 through
the ink chamber 16, the ink supply opening 21, the
opening 37a of the valve system 23, the communication
path 58, and a space beltween the valve member 32 and the
valve seat part 46a. The ink is thus supplied to the

20 recording head 7.

On the other hand, on the air supply side, the
front end of the operation member 67 contacts the bottom of
thea indentation 3d, which causes the valve memrber 65 to be
lifted up. With the stretching of the sidewall portion 36

25  of fhe support member 46, the wvalve portion 68 of the valve
member 65 18 separated from the valve geat part 46a.

Therefore, the valve system 24 .is opened.



25 At the sane tinme, the sealing portion 63 closely contacts the
i ndentation 3d, which allows the communi cation between the air
i ntroduction opening 26 of the ink cartridge 1 and the air supply opening

91 of thepgﬂk@ﬁggékﬁtion part 3 in a state that the connqggﬁﬁ%g$2¥%§§o the

bl ocked f utside. As a result, the air flow path’i
upper part of the ink chanber 16 throughthe air intake opening 93, the
air supply flow path 92 and the air supply opening 91 of the installation
part 3, the 10 opening 41, a space between the val ve nenber 65 and the
val ve seat part 46a of the valve system 24, the comunication path 58, the
air introduction pperiheg 26me andinmd he thlcowspat hngngiaet tdre €yl icidisiedal
menber 25. In this enbodiment, the position of the valve 15 system 23 is
regul at edoheeatise tihe imkewxitiaochi 80,t whe <2 ahgegesheheointndd@dtiicon pat h
40. However, unless the air supply opening 91 is bl ocked, the operation
menber 6Betmgencontlact ady patttobduhéibot t ovpetitdie?fnderdt attlon 3d.nk
Therefore, the ink cartridge 1 may be manufactured with a 20 noderate
di mensi opaktrabgcarice RBA t hehpespeEi veSPRRIYi oS 1Y aft onsHi p BdtSeen
the ink $upgli opening 21 and the air intr“ductiﬁn qgeniq?.26 .the\%glve
syst 8ms PB5tAlatAEN nRaTbxfradti 6n TEBES L. DI%F HE | FETWITHEF oh Part® 3 and
the air uppl y aopeni 91. .In additjon, the operation.for e _Uuser %i to
i nstall Pi@giﬁﬁﬁi g%ﬂn}i Oluqshl(?%e i‘%%t%l Wﬁ‘i@ ’pgb? gl%ge:cgrlrég %sy. y
shoul d be_appr.eci at Lou qggi%éf 1.0 r 'If%l Eornexaipl e,
in the aﬁ%\?’g-g&egccori*glg% ERBaI mem Sbi6s/ o765 Bl P005Rr 60555
air intake opening 93, the air supply flow path 92 and the
air supply opening 91 of the dinstallation part 3, the
10 opening 41, & space between the valve member 65 and the
valve seat part 46a of the valve system 24, the
communication path 58, the air introduction opening 26, and
the flow path inside the cylindrical member 25.
In this embodiment, +the position of the valve
15 system 23 is regulated because the ink extraction tube 1Z
engages the introduction path 40. However, unless the air
supply opening 91 is blocked, the operation member 67 may
contact any part of the bottom of <the indentation 3d.
Therefore, the ink cartridge 1 may be manufactured with a
20 moderate dimensional tolerance for the respective positional
relationship between the ink supply opening 21 and the air
introduction opening 26, the valve systems 23, 24, the ink
extraction tube 12 of the installation part 3 and the air
supply opening 21. In addition, the operation for the user
25 to install the ink cartridge 1 in the installation part
beccmes easgy.

As should be appreciated, various modifications are

available. For example, in the above-described embodiment,



26 the valve system 24 of the air supply side is provided with an
operation nenber 67 that protrudes outside the ink cartridge, and the ink
extraction tube 12 for the installation part 3 protrudes on the ink

extracti or\,@zg&f)ﬁml—bv\ever t he operation nmenber that pr gl;n((,]?%gﬁ(ﬁ?{ﬁ&%%de t he

ink cartri be provided to the valve system 23

extraction S|de. In addition, in the enBgdi nent, a valve systemis wused to
seal the ink supply opening 21 and the air 10 i nt roduct i on openi ng 26.
However, the opening on the side that does not use the valve system nay be
sealed with a rubber, and a needl e shape ink extracting tube may protrude
from t he tingstvalllvat | spspamt 24 As fshdwn 4 hr FEGop24, sthie dperdtdnigid®npern67 is
15 positioned such that the | ower end thereof is positioned slightly above
the | owest! eR@esf el Bealmgoper oh’63LhTe praltveidmnberaiGhidd osely comtact s
the valve seat part 46a. Simlarl on the ink supply side, the valve
menber 324t F&Q@ﬁy coAbdct hthe WQ%Ve SBhraphien46& W t he2 ur giong pare 20
46b. As igo F |G 2B gn t he ink suppl side, when the ink cartridge 1
has been P REE F‘%&Ol} hEaF it BERLBAIERG Sk thextimibt PERTRGEGODD pldhes up

th | th t t duct

e P BB X e S e oD E Y Tt i e o A0 of
th d 3 4 f th 46
0% ol oy PaEBEL AR, d&@{“mﬁmgfgﬁl%a‘%%§%%ent%@ﬁ§£§%| SR, T P o500ty 5203
PCT/ JP20054 082868 ction side.

In addition, in the embodiment, a valve system is
used to seal the ink supply opening 21 and the air
10 introduction opening 26. Howaver, the opening on the side
that does not use the valve system may be sealed with a
rubber, and a needle shape ink extracting tube may protrude
from the installation part.
As shown in FIG. 2A, the operating member 67 is
15 positioned such that the lower end thereof is positioned
slightly above the lowest end of a seal portion 63. The
valve member 65 closely contacts the valve seal part 46a,
Similarly, on the ink supply side, the valve member 32
closely contacts the valve seat part 46a by the urging part
20 46b. As shown in FIG. 2B on the ink supply side, when the
ink cartridge 1 has been installed, the front end of the ink
extraction tube 12 pushes up the valve member 32 to open the
valve system 23.
On the air introduction side, the front end of the
25  operation member 67 contacts the bottom of the
indentation 3d, and the valve seat part 46a of the support
member 46 is relatively moved downwardly to open the valve

system 24 .



27 The ink cartridge 1 is packaged under a reduced pressure. The ink
chanber 16 is also depressurized. Wen the valve system 24 on the air

i ntroduction side and the valve system 23 on the ink supply side open
substanti g]. o the same tine, a flow of ink fromthe j t.raction
tube 12 tg&g¥g§h?ﬁ%5ink chanmber 16 occurs. However, a ré%ﬂ?ggéthﬁ?%f t he
ink remaining in the flow path between Zt’/he ink extraction tube 12 and the
recording head 7 is prevented by the check valve 60. Furthernore, air is
able 10 to rapidly flowto the upper part of the ink chanber 16 from the
air supply opening 91 through the cylindrical nmenber 25. As a result, even
if the ink entersThatoitlhe cyttindigeal nenberciydduevhgsthesf atddngof the
ink cartridge 1 in a package during transportation, the ink is brought
back intBressthe.i nkThharydr tBambeh the fikowlofo ateprAssumingd.haghéhe

ink cartridge 1 is tilted during the installation of the ink <cartridge 1
to the i R8BalVatven Sydrters Zhdobhathe heival Vet rasnbero82 sidé henionktisappl y
side opens.earlier than the valve nenber 65 on the air introduction side,
the abov&32BCdEySied ¢ 5 dEhE oW bf SHARLYT SACEhEREmk sevastaottiionl Tyat 12

to t 16 occurs._._However, t, check val ve 60 raises due to

Ee ig% chanber h _ , ,

the £l owto c1%e the"Fhk Sudpid’ oféni ndn%l by ©™t hehei | T bartxtBodt 1ehd

th the.f i t ed F bl i atel ti the | th
of "the | HR° 55 x CRREEOR 1 UBE 13 nd l AESS5er ot | G Heber  GFHETehe vhlve

renter SFru PERLBIYS St 24,00 1. BIph koM S0, 0yt 3 IR ©

PCT/ JP20054 0023R% e28raction +tube 12 and the recording head 7 1is
prevented by the check wvalve 60. Furthermore, air is able

16 to rapidly flow to the upper part of the ink chamber 16 from
the air supply opening 91 through the cylindrical member 25.

As a result, even 1if the ink enters into the cylindrical

member 25 due to the falling of the ink cartridge 1 in a
package during transportation, the ink is brought back into

15 the ink chamber 16 with the flow of air. Assuming that the
ink cartridge 1 is tilted during the installation of the ink
cartridge 1 to the installation part 3 and that the wvalve

member 32 on the dink supply side opens earlier than the

vaive member 65 on the air introduction side, the above-

20 described rapid flow of ink from the ink extraction tube 12
to the ink chamber 16 occurs. However, the check valve 60

raises due to the flow to close the ink supply opening 21 by

the f£ilm part. 60d, and thus the flow is prevented.
Favo;ably, by appropriately setting the length of the ink

25 extraction tube 12 and the operation member 67 of the valve
member 65, the valve system 24 on the air introduction side

is made to open earlier than the valve system 23 on the ink



supply side, to prevent the rapid reverse-flow of ink from the ink
extraction tube 12. Under the nornmal state, the filmpart 60b of the check
valve 60 falls down by its weight at a position renote 5 fromthe ink

supply openi —~.the ink fromthe ink chanber 16 is suppl.i .
Vel RedinRDaEn pac

recordi ng rough the ink supply opening 21, the co ni'c

58 of the valve nenber 32 and the ink &%traction tube 12. In accordance
with the ink flow fromthe ink chanber 16, the 10 air is supplied to the
upper part of the ink chanber 16 from the air supply opening 91 through
the cylindrical nmenber 25. At this time, the cylindrical portion 66 of the
val ve nerbed y25% igke t hecaipravetrriodilct | eapdidderdse posi £i onedra ispace-ofrom
an interior of the cylindrical menber 25 in order to 15 secure an air flow
pat h. | nthgdiitkKor=tdadngn heulpecb? di ng operation, the ink in the ink
supply tube 4 noves by inertia with the novenent of the carriage 8, and
the pressure in tHEehibéle pREMGEs.SHWevethehebalme pawt chick ofal e 60

| eaves the ink ZQ_SUQg#yEﬁﬁ?ning 21 open in the normal state as descri bed
above, aCEFth%’a V&w O Gkl heAMER NPy het fnkeéghitadtti on RUpid 1orp zawblche i nk
cha r ue the pressure change can, be | erated. As a result, the
preggﬁre%gﬁgng%iginl?%e S%%éiﬁcﬁ?ﬁfé&ﬁﬁ121Can E °r edfiCedfTaM oWPfg Stkabl e
di schar gj t.he Ln shaoul. e reci at ed ari Qus nodifications
are ava??g%?é? ?%rjgga%%ﬁg}égﬁ tqé g%%vggggggﬁpﬁégh%ﬁ§oéi%éﬁ??g Hd'Theck

| ve 6043 i | ba shape f D 2005/ 07520
val ve 60ihe MBdSyip an.unbiglba, shape (Ot {o0m YR 20090048203 vne

valve member 32 and the ink extraction tube 12, In

accordance with the ink flow from the ink chamber 16, the
10 air is supplied to the upper part of the ink chamber 16 from

the air supply copening 91 through the cylindrical member 25.

At this time, the c¢ylindrical portion 66 of the wvalve

member 25 on the air introduction side is positioned a space

from an interior of the cylindrical member 25 in order to
15 secure an air flow path.

In addition, during the recording operation, the
ink in the ink supply tube 4 moves by inertia with the
movement oI the carriage 8, and the pressure in the tube 4
changes. However, because the check valve 60 leaves the ink

20 supply opening 21 open in the normal state as described
above, a slight flow of ink between the ink extraction tube
12 and the ink chamber 16 due to the pressure change can be
tolerated. As a result, the pressure changes in the
recgrding head 7 can be reduced, allowing stable discharging
25 of the ink.

As should be appreciated, wvarious modifications are

available, for example, in the above-described emnbodiment,

the check valve 60 is made in an umbrellia shape formed from



an unbrella portion and a shaft portion. However, a structure that fixes
one side of a rectangular filmand allows the other sides to open and
cl ose may be used as a check valve. 5 Mrreover, the air introduction path

of the ingbabaikee part may project in a hollow cylindricalp.sRaRsss
simlar to the ink extraction tube 12 while the valve system 24 of the air

communi cation side nay have the sane stPucture as the val ve system 23 of
the ink supply side. 10 Furthernore, the ink extraction tube 12 may have a
shape not projecting fromthe installation part, while the valve system
23 on the ink supply side may have the same structure as the valve system
24 of théTaj ﬁm@aﬁﬁﬂﬁi CRPISA- 1 deand n additadh, pestéad.of thewsaéwe systens

23, 24, a, 15 rubber glu%qn%% be engaged to the communication chanbers 30,
50, and KOS feedi et sHapeds | MESuBpIP pPhe andesitendiiandfét morampd pe
art my i nserted t hrough the rubber

proj ecti formthe installatjon b

pl ug. Ne%?“,loglscﬁeh&( ?/tgf% oy fg?t REFTeXEIAI RéASRI fIRY 2per BFEFerice 2 0
FIG 7. ELG )x7vL$@ Perspective view of the check valve 60. The check
valve 60 is fornmed integrally wth a resin material having elasticity and

has & an unbrel hg shared filmgpart, ,60b Fg%%ggh&ﬂﬁi%gg %%%%]y ngeqaﬂg 21
m par :

and a shaft part 60c connected to the fi prot rudi n

portion 6fatksiketsrdpattt heashattcpart; H0C. n Thi §,shaft; 280G 4
inserted slidable to a shaft§hglejln fg?ned adFacgngg?gngﬁgﬁﬁ1 %ﬁﬁﬁﬁy

openi ng 2imilkn tthe norereligenditionctibg Prebeuding peritongfa falds WO
2005/ 075203 PCT/ JP2005/ 002358 30
system 24 of the air communication side may have the same
structure as the wvalve system 23 of the ink supply side.
10 Furthermore, the ink extraction tube 12 may have a shape not
projecting from the installation part, while the wvalve
system 23 on the ink supply side may have the same structure
as the valve system 24 of the air communication side.
In addition, instead of the wvalve systems 23, 24, a
15> rubber plug may be engaged to the communication chambers 30,
50, and hollow, mneedle-shaped ink supply pipe and air
introduction pipe projecting form the installation part may
be inserted through the rubber plug.
Next, a check wvalve 60 is further explained with
20  reference to FIG. 7. FIG. 7 is a perspective view of the
check wvalve 60, The check wvalve 60 is formed integrally
with a resin material having elasticity and has a an
umbrella shaped Ffilm part 60b facing the ink supply
oper;ing 21 and a shaft paxrt 60c connected to the film
25 part 60b. A protruding portion 60a is formed at the shaft
part 60c. This shaft part 60c is inserted slidable to a

shaft hole 1ln formed adjacent to the ink supply opening 21.

In the norma; condition, the protruding portion 60a falls



per pendi cul arly by engaging the top surface of the bottom wall |e due to
the weight of the check valve 60 itself, and a condition that the film
part 60b | eaves a space with the ink supply opening 21. Therefore, in the
nor mal st a@.20bdARsH3i Nk in the ink chanber 1 can flow frgpdiBadsns: S8 ppl Yy
opening 21 to the comuni cati on chanber 30. On the other hand, when the
fl ow fromthe comunication chanber 30 t¥¥ the ink chanber 16 occurs, the
filmpart 60b is lifted with the shaft part 60c, and the filmpart 60b
closely covers the ink 1.0 supply opening 21 and prevents the

reverse-fl ow xt, the ink cartridge 1 according to another enbodi nent of
this disdl W2 ey déYer ¢ BRATLRIdtE | LopASBHGWE | REFIGE BALLON t he

ink cartridge .1 is equi pped with a main body case la, a valve system 23, a

15 valvef?&: éﬁ:ﬁ%?gt@hi%@w%ﬁ&ﬂﬁﬁﬂ%ﬁ1?§etﬁ&ﬁc$l&@@?qi@ﬂnlt freanfirom a
it and & SaR e TTRC R EOVRr §otho BoBwr SHEE por ERGFOr TR RBEn
body casga. EQQ i se & i or med, of synthetic , 20 resjn

havi ng pe?ﬁeé%hit%fgééggﬁém%%Fn Sﬁﬁfag,r%itﬁﬁtgﬁﬁ Tle Hd %ﬁsthe

hor i zont akly A thes mai i bodyerpase 1a Al Aihe, bottam vall . Le parLiy) ons

the inner space of the main body case la into the 1nk chanber {he

upper si deeafdtg LW €OMINY CabhBnGRANDES 30amBRratot he 4 owes side, . The 25
respective ink is filled in the ink chanber 1.6, and the valve system 23

and the hahde syishenh24 fires respecthyebymmbeused jigh heio: communi egti on
chanbers 30, 50. On the bottomsurface of the ink chanber 16, four ink
suppl y WOnZ0E5£0P5203 PCTEIP2ON5L0@2358 m Jdart 60b is lifted with the

shaft part 60c, and the film part 60b closely covers the ink
10 supply opening 21 and prevents the reverse~flow.
Next, the ink «cartridge 1 according +to another
embodiment of this disclosure will be described in detail.
As shown in FIGs. 8A-10, the ink cartridge 1 1is
equipped with a main body case la, a valve system 23, a
15 wvalve system 24, a shadow mechanism 22 that blocks light
emitted from a light emitting portion of a sensor 14 that
detects the amount of remaining ink, and a cap member 1f
that covers the lower end portion of the main body case la,
The main body case la is formed of a synthetic
20 resin having permeability. As shown in FIG. 10, a bottom
wall le extends horizontally in the main body case la and
the bottom wall le partitions the inner space of the main
body case la inte the ink chamber 16 at the upper side and
two‘communication chambers 30, 50 at the lower side. The
25 respective ink dis filled in the ink chanber le, and the
valve system 23 and the valve system 24 are respectively
housed in the +two communication chambers 30, 5¢C, On the

bottom surface of the ink chamber le, four dnk supply

<



openi ngs 70a-70d (see FIG 13) for supplying the ink in the ink chanber 16
to the inkjet recording apparatus 2 through the valve system 23 are
provi ded. The inner structure of the ink chanber 16 directing the ink into

these fourwpnkessadpply openings 70a-70d will be descri bqerm@h@ln2A§ shown
in FIG 10, a protruding portion 34 that_ protrudes slightly to the outside
is formed at a substantially center poéﬂtion of the sidewall portion of
the main body case la in the height direction thereof. A light 10 bl ocking
plate 59 of the |ater-described shadow nechanism 22 is positioned in the
space inside.,the protruding portion 34. |In addition, the protruding
portion %Reﬁéngéncp]\%aeﬁé)éﬂ betfedit Gt he3)i g emnrrl ngnpothicon nandit i ghe
receivin% Qo&%gon of iﬁe sngon %ﬂ provided at the installation part 3 in
a state 15 WiEHTE itk EQr tPPddE IS mRSCAdiaw | APPREATHSt & |HEQreh part
3. Mreo , .s fysed at the top end portion of the main body
case 1a.yﬁ%eﬁ%?%&%,é?ﬁ%é$ng§cﬁﬁﬁbéyffglﬁﬁd'the8ﬁﬁiHJHHHQ ghsucitErseed by
the top ‘ i N} i | e;. f. injhectiing the ink.in th 20 i nk
chanber %ngeoé@}e]sn gﬁ%%@g?nggcgdrlt]rzelc&g%g?, nélhse f 5?1%9&‘“5& T hgol"ﬁo ink

commuini cakb Dy COB8ERERE 30028 04! Bilhi She | M ECLIQALN9LE LT, @ synthetic
r ubber pl ug nenb%r 18§is Sress fﬁt. Iﬁeé%%$§%%§edt%g S%Ep end of the

injection hole 4% ishe@nneet adrd 0 the inkpeharben Ly Ehg,mMRyN @féjcy 25
case la. An injection needle (not shoan) i% insertlé%}6 %hfougﬂn?he pl ug
menber IBcabhduiieso tdledijiscti oo haligel? dwrsfdd! the | mermad heaink 5

chanber 16 through the injection needle. W 2005/ 075203 PO/ 02005/ 002353

32 substantially center position of the sidewall portion of the
maln body case la in the height direction thereof. A light
10 blocking plate 59 of the later-described shadow mechanism 22
is positioned in the space inside the protruding portion 34.
In addition, the protruding portion 34 is sandwiched between
the light emitting portion and light recelving portion of
the sensor 14 provided at the installation part 3 in a state
15  when the ink cartridge 1 is installed in the installation
part 3. Moreover, a top 1b is fused at the top end portion
of the main body case la. Therefore, the ink chamber 16 in

the main body case 1s sealed by the top 1b.
An injection hole 17, for injecting the ink in the
20 ink chamber 16 of an empty ink cartridge 1, 1s formed
between the two communication chambers 30, b50. In this
injection hole 17, a synthetic rubber plug member 18 is
press fit. In addition, the deep end of the injection
hole}l? is connected to the 4ink chamber 16 in the main body
25 case la. An injection needle (not shown) is inserted
through the plug member 18 and into the injection hole 17 to
fill the dink in the ink chamber 16 through the injection

needle.



A cylindrical portion 38 for communicating with the ink chanber 16 and the
communi cation chanber 30 is integrally fornmed at a portion of the bottom
wall le. At the |Iower end of the cylindrical portion 38, a thin filmb5

portion 42ypbhahsekases the communication path forned in ther ;oydsdaeiskcal
portion 38 is provided. On the other hand, two cylindrical portions 47 and
48 for comrunicating with the 1ink chanBér 16 and the communi cation chanmber
50 are integrally formed at a portion of the bottomwall le. At 10 the
| ower end of the cylindrical portion 48, a thin film portion 49 that
cl oses a comunication path formed in the cylindrical portions 47, 48 is
provi ded. In addi®i6hliagricheé mopdriast ded of orheceylindgeitéaly portth obhd7, a
cylindrical negbe 25 extending to the upper end portion of the ink 15
chamber 8% s B%EJGéd.mAs dABwn Fhe Fl ommgniegtipRe vERGEOSYSBEM 288 s

i ndrj cal

equi pped .wi.th a rt nmber 46 forned substantially in a__c

sﬂglpgpby l\éfvlltseﬁ%ﬁ@fgg?m%gr aindE1 hBYERG el ‘ggt it%iet ;}?O '%‘&‘%aw\?&llvé%nb%? 32
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(i nk chanber 16 side) of the support e ower ace” of

the val veymamer 32 i mde, t1y ﬁgnﬁ%ﬁritdé‘%ﬂ.up%{ @Héfégﬁe‘%f Hafy valye seat

part 46a (end surface on the ink chanber 1.6 side), and an opening 41
ext endi ngyilinidhre cap/ desnt: dbsiecd 7 orerics fior nesk atccaunReritdan af  Wr20054975203
PCT/ JP2005/ 002358 33
ink chamber 16 and +the communication chamber 50 are
integrally formed at a portion of +the bottom wall le. At
10 the lower end of the cylindrical portion 48, a thin film
portion 49 that closes a communication path formed in the
cylindrical portions 47, 48 is provided. In addition, at
the upper side of the cylindrical portion 47, a cylindrical
member 25 extending to the upper end portion of the ink
15 chamber 16 is provided.
As shown in FIGs. 10~11B, the valve system 23 1is
equipped with a support member 46 formed substantially in a
cylindrical shape by a synthetic rubber and having
elasticity, and a valve member 32 housed in the support
20 member 46. The support member 46 is structured by
integrally forming an urging part 46b, a valve seat part 46a
and an attachment part 33a, which are positioned in order
from the upper side (ink chamber 16 side) of the support
member 46.
25 The lower surface of the valve member 32 is made Lo
contact the upper surface of the valve seat part 46a {end

surface on the dink chamber 16 side), and an opening 41

extending in the up/down direction is formed at a portion of



the valve seat part 46a on the central axis side. An introduction path 40
comuni cating with the opening 41 and extending dowwardly is fornmed in
the attachnent part 33a, and the introduction path 40 is forned in a
tapered shgpeobdnymoshi ch the |ower dianeter widens. A rlqgnqngmgﬁg&g@ve 40a
is formed around the introduction path 40. A wall portion formng the
introduction path 40 is made to easily 3%®lastically deformin the direction
in which the dianeter of the introduction path 40 increases. Therefore,
when the ink 10 extraction tube 12 is inserted into the introduction path
40, the closeness of the introduction path 40 and the ink extraction tube
12 i ncr e&dés, Vantct hiedlealdgd of GPnkons the gritdnicent | yapreveritds. | mn

addi ti on,, en the ink extraction tube 12 is inserted to the
i nt r oduct ﬁoggFﬁlE@ Bhh Hh PAErPRégasiae Wi tan 101 sepesiased It end nk

extracti be 12,is acc rately nserted into the |ntroduct|on pat h 40
because g%te% FP%MQQWQﬂ? or g | ﬁﬂ%gcﬁ?e Corf F PR GHTRERT e tdi Bt er  of

th t Th t 4 b _h | i nd |
si deval | 2 30 Har £ ER RO PR R PO AT HE I Teing oFBne (6PaE SFOATIARE of" e
Va'VQSSEQELEﬁrEhé6§okgﬂaﬁg%mEQ%f w&&aﬁgﬂxaA]fkﬁﬁdghag wg%FJJ”LEHaportlon

37 thrusting integrally fromthe upper end of portlon

towar ds fbemeadi abdynd NRefe dhh%%ld%rtlo‘ﬁheﬂa%@rwurfasge »PJ ? lft; lb%}]
portion 37 contacts the 25 val ve nenber 327 By the elastlc e o

si dewal | fopothion 3 angnthedtibtiish pasdiona87, the walie ”Egbe%é§élﬁ
urged downwardly. In addition, an opening 37a is forned inside the thrust
portion @¥astbcahdy théoimt égr ahky of eened M 2005H OFH208 cPET/-HRR0A5/02358

34 the introduction path 40 increases. Therefore, when the ink
10 extraction tube 12 is inserted into the introduction path 40,
the closeness of the introduction path 40 and the ink
extraction tube 12 increases, and the leékage of ink 1is
significantly prevented. In addition, even when the ink
extraction tube 12 is inserted to the introduction path 40
15 4in an inclined state or an offset state, the ink extraction
tube 12 is accurately inserted into the introduction path 40
because the wall portion deforms in the direction in which

the diameter of the introduction path 40 increases.
The urging part 46b has a cylindrical sidewall
20 portion 36 raised from the circumference side portion of the
valve seat part 46a towards the 1ink chamber 16 side, and a
thrust portion 37 thrusting integrally from the upper end of
the sidewall portion 36 towards the radially inner direction.
The 'lower surface of the thrust portion 37 contacts the
25 wvalve member 32. By the elastic force of the sidewall
portion 36 and the thrust pertion 37, the valve member 32 is
urged downward;y. In addition, an opening 37a is formed

inside the thrust portion 37, so that the integrally formed



sidewal | portion 36 and thrust portion 37 can be easily elastically
deformed. As shown in FIGs. 11A-12, the valve nmenmber 32 has a bottom
portion 57 that contacts the valve seat part 46a, a 5 cylindrical valve

side wal | \pgrhi:ansh8 extending fromthe circunference sidgmanldsee.8% the
bottom portion 57 towards the ink chanber 16 side, and a breaking portion
52 protruding fromthe center portion ¥ the bottom portion 57 t owar ds
the ink chanber 16 side further than the valve side 10 wall portion 56. A
protrudi ng menber 39 that protrudes to the valve seat part 46a side is
formed on the lLower surface of the bottom portion 57. Wen the valve
nenber 3219&vgldedPretine 3fal yrdsedhripeir t ABAL5PUe3By the ubgi epealy 46b
and when Hhe 15 rot%%%jn nenber 39 closely contacts the upper surface of
the val vE1884t SFariey 0 -openi ng 41 of the valve seat part 46a is

cl db h I nber ., 32 d the_ink I I ath is closed.
bezgvery ;teeéﬁ§¥§d$§§%ﬁ:l?ogigﬁon%EAFﬂ?Vﬁgﬂg?%Eﬁ#?%f%%@@ﬁr(ﬁ%&ﬂﬁﬁdﬁ at a
Dot udi S5 B e P o B e ek ey ERLEEoF e DT 46%de = wal |

i 1i L [ i i it nne he .spaces
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portion b2rcihrkgeticbUliWeGh OBl 04F Phat & JBIMers, 522,52, Al 52d
assenbled in a cross shape in the plan view and provided upwardly at the

subst ant takl y igent echpabtironsof 4ies bot kam p@rtima‘izin%n iddan, 52
grooves 54 extending in the WO 2005/ 075203 PCT/ JP2005/ 00235 35
protruding from the center portion of the bottom portion 57
towards the ink chamber 16 side further than the valve side
10 wall portion 56.

A protruding member 3% that protrudes to the valve
seat part 46a side 1is formed on the lower surface of the
bottom portion 57. When the valve member 32 is urged to the
valve seat part 46a side by the urging part 46b and when the

15  protruding member 39 closely contacts the upper surface of
the valve seat part 46a, the opening 41 of the valve seat
part 46a is closed by the valve member 32 and the ink supply
flow path is closed. Moreover, at equal distant locations
in the circumferential direction at a portion of the bottom

20 portion 57 outside the circumference of +the protruding
member 39 and inside the circumference of the valve side
wall portion 56, a plurality of communication paths 53 that
connect the spaces above and below the valve member 32.

As shown in FIGs., 11A-12, the breaking portion 52

25 is structured from four plate members 52a, 52b, 52¢ and 52d
assembied in a cross shape in the plan view and provided
upwardly at the substantially center portion of the bottom

portion 57. In addition, grooves 54 extending in the



up/ down direction are respectively forned between the four plate nenbers
52a-52d. Moreover, The breaking portion 52 projects upwardly through the
opening 37a inside the valve seat portion 46b. As shown in FIG 10, the

front end reaking portion 52 is positioned sligit I L he
thin fi|€?§3&?ﬁ§§”§9. When the ink cartridge | is instaﬁﬂgh gﬁ%ﬂﬁ%ﬁ%
installation part 3, the ink extraction3Pube 12 is inserted into the

i ntroduction path 40. Then, the valve nenber 32 is 10 rai sed, against the
urging force by the urging part 46b, by the front end of the ink supply
extraction 12. The valve nenber 32 noves upwardly while deform ng the
urgi ng pait/deel dhpeict hen proer udisepateinbety 3G oahnacheberalwen meieer £ 32 i s
separated fromthe val ve seat portion 46a. At this time, 15 since the thin
fil m por BG4 2PEbEEBkeRaby 2tihe fHORECEBRA , of Thehdotraiakiag portian 52 of

t he val ve nenbg; 32 that. has, noved upwardly, the ink in the ink chanber 16
flows i nFSERET oM Tat | bR eHdRb&Ne30°PaR 180T d niFs e thearthivs, and

the ink i uppl.i.ed t he inkjet recordi head side from 20 the ink
extractigﬁaﬁu%%x%f‘% %o gh hﬁeS§6WWuﬁﬁb§#ﬂgn §§¢h%§§ LsenEnendhlcle themer
32. He yalbvesyst 4.1 scequi pp i1h a.support.  nmenber 46, and g val ve
member 32 houézlési‘ﬁg%%eoéu%%olrits gsv%alroﬁgfj a‘%dl%lazi-‘t’hé)egfr’fé Es?uct( 2 as
the val veigyster:ddn 4% That is, the valve nenber 32 is urged downwardly by
the wurging part 46b that is closely attached to the valve seat portion
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installation part 3, the ink extraction tube 12 is inserted
into the introduction path 4C. Then, the valve member 32 is

10 raised, against the urging force by the urging part 46b, by
the front end of the ink supply extraction 12. The valve
member 32 moves upwardly while deforming the urging part 46b,
and the protruding member 3% of the valve member 32 is
separated from the valve seat portion 46a. At this time,

15 since the thin film portion 42 is broken by the front end of
the breaking portion 52 of the valve member 32 that has
moved upwardly, the ink in the ink chamber 16 flows into the
communication chamber 30, as shown in FIGs. 10 and 118, and
the ink is supplied to the inkjet recording head 2 side from

20 the ink extraction tube 12 through the communication path 53
of the valve member 32.

The wvalve system 24 1is equipped with a support
member 46 and a valve member 32 housed in the support
membgr 46, and has the same structure as the valve system 23,

25 That is, the valve member 32 is urged downwardly by the
urging part 46b that is closely attached to the valve seat
portion 46b of the support member 46, in order to close the

opening 41, In addition, when the ink cartridge 1 is

4



installed on the installation part 3, an air introduction tube 13 is
inserted to the introduction path 40 forned at the support nenber 46, and
simlar to the valve system 23, the valve nenber 32 noves upwardly,

causi ng t hgathdykid;m S portion 49 of the cylindrical porgdiQmn#idioshe
broken by the Dbreaking portion 52. Then, the external airrﬁpgms info t he

communi cati on chamber 50 fromthe air i#Htroduction tube 13 through the
comuni cation path 53 of the valve nmenber 32, and the air is introduced
into the upper part of the ink 10 chanber 16 through the internal path of
the introduction path 40, the opening 41 and the cylindrical nenber 25. As
shown in1AsGalied t pe dhedowrseehaalt sam22airs 3pr owdedi & n ite-cghacei @t t he
| ower part of the ink chanber 16. The shadow nmechanism 22 is equi pped with
a 15 | i gitB dcki by pracetsd that thses nivtoducdniam tpetéd |4Qhforaedhat ow
float 61, .a connecting nenber 62 that connects the |[|ight blocking plate 59
and t he ft|h8ats‘%ﬂi?0%d’g%m%ﬁp6ﬁt 2051 B 164 &That© i §hBr ovR dBE Gy Sttieen La%per

si de of wal |l | e.,and pivotall upports the connecting nenber
62. 20 Tﬁ§%|38%%8%}%8 %ﬁﬁ gﬁaﬁﬁj aHHW?%QEYroé?“%¥1§¥e1%F%vFHéH film
res ti ; e of cti nen 62., Th onnecti.n

nenggf 6§%%§lg%rg%gggng??bfgﬁﬁguﬁﬁﬂgﬁéE%%%f?%ﬁfﬁ{6Fhﬁ%epgfﬁéﬁﬂi%ﬁﬁ&?gio t he
bott om wakk 4! - i vot i nty, of port t 64 5 e
Light bl ocking 8 Rt o, Chne ;Lt%@n%n%%?ﬁggargg}fl SadtERerTs b S
pl ane andohavhngagiphedeigienesh area. cienaihe;hnk cardsidgelyes 1

installed on the installation part 3, the light emtting portion and the
WO 2005/ 0Z5208hPQHe) P2600b0A023%8on3hath 53 of the valve member 32,
and the air is introduced into the upper part of the ink
10 chamber 16 through the internal path of the introduction
path 40, the opening 41 and the cylindrical member 25.

As shown i1in FIG. 10, the shadow mechanism 22 1is
provided in the space at the lower part of the ink
chamber 16. The shadow mechanism 22 is equipped with a

15  light blocking plate 59 that does not transmit the light, a
hollow float 61, a connecting member 62 that connects the
light blocking plate 59 and the float 61, and a support
table 64 that is provided on the upper side of the bottom
wall le and pivotally supports the connecting member 62.

20 The light blocking plate 59 and the float 61 are provided
respectively at the ends of the connecting member 62. The
connecting member 62 is arranged pivotally in the vertical
plane perpendicular to the bottom wall le, about the pivet
poin.t cf the support table 64.

25 The light blocking plate 59 is a thin plate member
parallel with the vertical plane and having & predetermined
area. When the ink cartridge 1 is installed on the

installation .part 3, the light emitting portion and the



i ght receiving portion of the sensor 14 provided at the installation part
3 are positioned at the sane height as the protruding portion 34 fornmed on
the side wall portion of the nain body case |la. The light bl ocking plate

59 is madeyhooePhkask the light transmitted fromthe lig Bob bl h <
portion of the sensor 14 through the wall portion of thenk¥2ﬂhhggﬂ%bgase | a

and the ink in the ink chanber 16, when37the light blocking plate 59 is
positioned in a space inside the protruding portion 34. The float 61 is a
cylindrical 10 nenber filled with air inside thereof. The specific gravity
of the entire float is nade snaller than the specific gravity of the ink
in the i AkRg&FanbeFelBinTherefioie; whenthidesansont 10f prlviel® nkog dHe t he
ink chanber 16 _is |large and when the entire float 61 15 provided at an end
of the coRféetildirEnberted jarpaxiadtoheted et hthe nkanehbefilgbat =61 HHeat s
by the buoyant, .,and the K light blocking plate 59 provided at the other end
bl ocks t RECTENGHTSF PORtRe %%tﬁoré?ﬁq thd-poraidém wpdsi ppotiondicfatidd by a
solid lipe.in FIG 10 wever mﬁgp t he amobunt of 20 the ink remaining in
the ink SRAADECHs TREOMES" | onCand 98 * ggﬁd‘b}fnq heleteat %611 g smaggoded from
t he rf f in he, buoyant .applied to e float. 61 decreases, and
t he ?#oa?gggg iglébwe?% fEThgﬁ?ntWé%ﬁ%§u %%ki%BeMaﬁ%Q%E n6Ped E1dsove

t he prot s M oJal= i 3 a LLion .at i 25 the light blocking
bl'at b 59 doce P00 bl ok haarane ey ¥Re Tisnt “ar (EPRG BBy (T on The
(positi oflaiAdieatechdbe a£hahd dideihp ELhGeAD) siheralang. the | ight, from

the light emtting portionis transmtte rough t he protrudlhg

2005/ 075208 PCohtJB20RH100235&t389 is positioned in a space inside

the protruding portion 34. The float 61 is a cylindrical

1¢  member filled with air inside thereof. The specific gravity

of the entire float is made smaller than the specific
gravity of the ink in the ink chamber 16.

Therefore, when the amount of ink remaining in the

ink chamber 16 1is large and when the entire float 61

15 provided at an end of the connecting member 62 is positioned

in the ink, the float 61 floats by the buoyant, and the

Light blocking plate 59 provided at the other end blocks the

light from the light emitting portion (pesition indicated

by a solid line in FIG. 10). However, when the amount of

20  the ink remaining in the ink chamber 16 becomes low, and a

part of the float 61 is exposed from the surface of the ink,

the buoyant applied to the float 61 decreases, and the float

€l is lowered. Then, the light blocking plate 59 moves

aboy@ the protruding portion 34 and to a position at which

25 the light blocking plate 59 does not block the light from

the light emitting portion (position indicated by a chain

line in FIG. 10). Therefore, the 1light from the light

emitting portion is transmitted through the protruding

4



portion 34 along a linear optical path and is received by the |ight
received portion. As a result, a state that the anmount of the ink
remaining in the ink chanber 16 is lowis detected by the sensor 14. 5 As

shown in RLE5003As4Q, the cap menber If is fixed to the,qﬁhﬂQQFquggse | a
by a ultrasonic adhesion or the Ilike in a matter covering the |ower end of

the main body case la. At positions on’%he bottom portion of the cap
menber |f correspondi ng respectively to the valve system 23 10 and the

val ve system 24, two seal portions 63 protruding downwardly are
respectively formed. The seal portions 63 nake the ink around the entrance
of the i WRIEEXacts onleuhea 2 rgran hephiealnredducihdn itubeckd wedifikgult to
adhere on_ the surface of a desk when the ink cartridge 1 is place on 15
the deskPRextiohin TRERtWaf BPrGéChre 8F ttherewmklthambertat®e thextdithecting
the ink in th% i nk chanper 10 to the ink . supply openings 70a-70d is

descri bed™RE T K S F'G TR IR0 epn pbEi dRK7ZAANHRCH § &5 200w fight | y

| ower th urrounding, is fornmed on the upper surface of the bottom
wall le %F%?%Satkg % %xﬁ%%ﬁﬁff&é% of the ink chamber 16. In addition, a

L e (72 PIOVhopd PHOStaBhLeb) YAl LIS SRheL RO OBy bt or

deep portion 72ain't pl-an” vi ew. Fodr sUppl y open

suppl yi ngot Rend Nkak A they nks shamher, 16, t g the o J.nkj eéecgﬁ%%zg B%]d%léiece %

via the valve system 23 are formed on the plate nenb ese four
i nk_supplLykeopeni agsmat@ax7O0gbvd Hend NkhsUPRbYe OPEAKNGD 7 08nk S pEi hCUbakyi N VO
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case la. At positions on the bottom portion of the cap
memper 1f corresponding respectively to the valve systiem 23
10 and the wvalve system 24, two seal portions 63 protruding
downwardly are respectively formed. The seal portions 63
make the ink around the entrance of the ink extraction tube
12 or the air introduction tube 13 difficult to adhexre on
the surface of a desk when the ink cartridge 1 is place on
15 the desk.

Next, an internal structure of the ink chamber 16
for directing the dink in the ink chamber 10 to the ink
supply openings 70a~70d is described.

As shown in FIG. 13, a deep portion 72a, which 1is

20  slightly lower than the surrounding, is formed on the upper

surface of the bottom wall le forming the bottom surface of

the ink chamber 16. In addition, a plate member 71 is
provided substantially at the center position of the deep
portion 72a in the plan view. Four ink supply openings 70a-
25 70d for supplying the ink din the ink chamber 16 o the
inkjet recording device 2 via the valve system 23 are formed
on  the plate member 71. Of these four ink supply

openings 70a-70d, the ink supply opening 70a is circular in




the plan view and is positioned substantially at the center portion of the
pl ate nmenber. 71, and the three ink supply openings 70b, 70c and 70d
havi ng a obl ong shape in the plan view are positioned side by side in the

ci rcunf er ppisgds@shizrection around the circular ink supplpr0R8HisRg,69a. The
i nk chanber 16 ana t he conmmuni cati on chanber 30 are connunicatgg %y t hese

four ink supply openings 70a-70d, to atfow the ink discharged fromthe ink
supply openings 70a- 70d to be supplied to the inkjet recording device 2
via the 10 valve system 23. Because the four ink supply openings 70a-70d
are fornmed on the plate nmenber 71 provided at the deep portion 72a, the
four ink t9¢pMAAropEifhganF0hs 7pasat donpdsistibmrtedi tata ld v orat tlon séightd y

hi gher than the deep 15 portion 72a. Therefore, even if dust and the like
gener at eBCTRHER 1OF nitRG R i RSBy - Jdse fadr éhe nshreet Hak nkupetanber
16, such _dust _and e lj ke remai t the deep portion 72a and is difficult
to flom/SQFnﬁpgﬁ1ghg’iHkkédﬁﬁf3§&%3%%Vﬁ@§ 208P708 9 ddiztconed Wy hed athan

t he deep ti 723... .20 result, a filter, for filtering_the ink

di schar g‘er?igpr o%npet ﬁ)}%ln lﬁep% ?lggen%)ﬁgss%%- 70d it‘geon?%lf%‘é‘.%fﬁle?ﬁéaﬁot t om

f : ibak Lhame . ¢ ' 75 (ink | ' ti
o1 0] Geti a1 TT o Tl o Sart Se 3 And bet BHAPRY REGHLYb (Hroq 470 25

3urfaceSiﬁB,_E%aﬂbéﬁ“iénka%ﬁa”b@ﬁe16&5%%?H1&§€%6HthR%m%@% ;?nk syaply
peni ngs 70a-70d, respectively, are forned. e projections are
e o S ey SRy aps e o (o
allow the ink discharged from the ink supply openings 70a-
70d to be supplied to the inkjet recording device 2 via the
10 valve system 23.

Because the four ink supply openings 70a-70d are
formed on the plate member 71 provided at the deep
portion 72a, the four ink supply openings 70a-70d are
positioned at a location slightly higher than the deep

15  portion 72a. Therefore, even if dust and the like generated
when forming the main body case la remains in the ink
chamber 16, such dust and the like remain at the deep
portion 72a and is difficult to flow out from the ink supply
openings 70a-70d positioned higher than the deep portion 72a.

20  As a result, a filter for filtering the ink discharged f£rom
the ink supply openings 70a-70d is omitted.

On the bottom surface of the ink chamber 16, three
projections 75 (ink leading portion) projecting from a
bottpm surface 72 and extending from the three side

25 surfaces 73, 74 of the ink chamber 16 to the vicinity of the
ink supply openings 70a-70d, respectively, are formed. The

projections 75 are provided so as to be directed towards the

ink supply openings 70a-70d from three directions around the



i nk supply openi ngs 70a-70d. Therefore, even when the anount of ink
remaining in the ink chanber 16 becones low, the ink near the side
surfaces 73, 74 of the ink chanber 16 is led to the ink supply openings

70a-70d bywhhgedhkag 5 projections 75. Mreover, ends of gheypiRi@eikons 75
opposite fromthe I nk supply openings 70a-70d are connected to the side

surfaces 73, 74. As a result, the ink cédh be led to the ink supply
openi ngs 70a-70d accurately even from edges 77 between the bottom surface
72 and the side 10 surfaces 73, 74, at which the ink easily remains, when
there is substantially no ink in the ink chanber 16. FIG 14 is a
Cr oss- sedtikonaupdlew afpenicrgess/Oaetidon VihieneEbGe,13evEhG whBni stae
cross-sectional view of a cross section VIl in FIG 13. FIG 16 is a cross
15 secti Gi@UNG ef olnd ¢edesnsect ion el ink RhANES: 1M Geddresslaw,
cross-sectional view of a cross section IVin FIG 13. As shown in FlGs.
14- 16, a &G vatureedadipe pider sugfacke 78dged 76 HetswebnkeabABEs) e&t i on
75 and the b t;tjom surfacengﬁZ is spaller than the curvature radi us Rl of
the 20 edfe ¥9%etAeen s helsi dBUEBRr¥aceey 3974/ Gad’ PHe bt 6% SGFPSce 72.
I n other r.ds, .the cyrvature is large at ,the _edge 76 near the ink.supply
openi%gs p%&-e‘d‘f&é),nsvm%c'h nalé\g%re?‘ﬁ%r‘édggnﬂﬁve OaFn a e EE%EF’P%RH%&% on,
as shown i FLGs. goé}nagg 1? at, \E/Sel\ e %Z%%et e e pLoLectia ng 25
O 1 k =
and the b%?toosfn surfT ace ? ﬂe cﬁlﬁj a_lyu_r radius ﬁr%;aer;técg apos!!:(f?l %!ﬁ % near
the ink supplne 0@?8&”%%3:@%@730@'7_3(90%.“ Ofs Qf ﬁé@uftfpS%héeqtﬂkorb% Ik is
smal l er than the curvature radius rl at the position 76a renote fromthe
i nk supphgdWo2006 079203uPET{ I B2@05H082398 -4l accurately even from
edges 77 between the Dbottom surface 72 and the side
10 surfaces 73, 74, at which the ink easily remains, when there
is substantially no ink in the ink chamber 16.
FIG. 14 is &a cross-sectional view of a cross
section VI in FIG. 13. FIG. 15 is a cross—sectional view of
a cross section VII dn FIG. 13. FIG. 16 18 a cross-—
15 sectional view of a cross secticn VIII in FIG. 13. FIG. 17
is a cross-sectional view of a cross section IV in FIG. 13,
As shown in FIGs. 14-16, a curvature radius ri, r2 of the
edges 76 between each projection 75 and the bottom
surface 72 1is smaller than the curvature radius Rl of the
20 edge 77 between the side surfaces 73, 74 and the bottom
surface 72. In other words, the curvature is large at the
edge 76 near the ink supply openings 70a-70d, which makes
the edge have an acute shape. In addition, as shown in
FiGs. 14 and 16, at the edge 76 between the projection 75
25 and the bottom surface 72, the curvature radius r2 at a
position 76b near the ink supply openings 70a-70d (position

0of the c¢ross section VIII) 1is smaller than the curvature

radius rl at the position 76a remote from the ink supply



openi ngs 70a-70d (position of the cross section VI) That is, the curvature
of the edge 76 between the projection 75 and the bottom surface 72 becones
| ar ger approaching the ink supply openings 70a-70d, which nakes the edge

have an acybeyfskage. Therefore, the capillary force appldg@fhidamishe edge
near the ink supply openings 70a-70d to the ink becones larger than the

capillary force by the edge at a positi®h renmpte fromthe ink supply

openi ngs 70a-70d. Therefore, the ink on the bottomsurface 72 is
accurately led to the ink 10 supply openings 70a-70d when the anmount of the
ink remaining in the ink chanber 16 becones low. As a result, the ink is
pr event edHargmdsei Hipat@d adpeditbothefposhti omosenmesfiram VI he i Bkasuppl y
openi ngs 70a-70d, which causes the ink to be separated and renni ned at

t hat posittSontha5crgvekerrorel Hee sheun 7A Fatsiests bine proiehbiopufGat ure

radi us Rl of the e%%§?77 extendi ng horizontally between the side surfaces
73, 74 afd% A DRAICATUTHRERCS D! < iRCFRINRS shaFPeF eRARCBRBLBUr VRABULBKY adi us

R2 of the edge 78 extendi rd nd downwardly between the two side
20 surfaéedrrd qﬂﬁnﬁ$%%?%$%§y@§?v %g?ﬁ B ﬁquﬁbé¥¥?aﬂ%%Ye #RedFhkEsuppl y
openi ags -70d+k s Larger than the.curvature of the edge 78 _renote from
Cheri B SEEB o saE%a 000 H R e rhed L PRok kbR aPrge

upwar dl y d Y, e xtendi hor i al:l y. a edge
76 betmeg%%%B ?ﬁ%mﬁ%?%oﬁ?%ﬁpﬁgcgggﬁzéﬁﬁ g?c 7gg%jgét$§£é7§j%}eﬂg8%ﬂ§8ted,
and the gurturend@diusesQf:tihese three edoes,d6a48beqone ,588LEEH

(curvatures becone | arger) approaching the i'nk supply openings '70a-70d

(r 1<R <RZpmotkerfefear eshavhiedk t hepYB 20080 0§2030BCTHIP200RLPO23B8, #Re

ink on the bottom surface 72 is accurately led to the ink

10 supply openings 70a-70d when the amount of the ink remaining

in the ink chamber 16 becomes low. As a result, the ink is

prevented from being attracted to the position remote from

the ink supply openings 70a-70d, which causes the ink to be
separated and remained at that position.

ib Furthermore, as shown in FIGs. 15 and 17, <the

curvature radius Rl of the edge 77 extending horizontally

between the side surfaces 73, 74 and the bottom surface 72

is made smaller than the curvature radius R2 of the edge 78

extending upwardly and downwardly between the two side

20 surfaces 73, 74. Thus, the curvature of the edge 77 near

the ink supply openings 70a~70d is larger than the curvature

of the edge 78 remote from the ink supply openings 70a-70d.

In addition, the edge 78 extending upwardly and downwardly,

the edge 77 extending horizontally and the edge 76 between

25 the bottom surface 72 and each proiection 75 are connected,

and the curvature radiuses of these three edges 76-78 become

smaller (curvatures become larger) approaching the ink

supply openings 70a-70d (rl<R1<R2). Therefore, when the



surface of the in the ink chanber 16 is lowered in accordance of the
consunption of the ink, the ink is accurately led to the ink supply
openings 70a-70d fromthe position higher than the ink supply openings

70a- 70d bywhheeon-edges 76-78 which changes the curvature.pdhghefanesst he
ink near the siJe surfaces 73, 74 of the ink chanber 16 is accurately |led

to the ink supply openings 70a-70d. The!#dges between two surfaces formng
the ink chanber 16, (the edge 77 between the side surfaces 73, 74 10 and
the bottom surface 72, and the edge 78 between the two side surfaces 73, 74
are made so as not to vary the curvature within one edge 77, 78. The
curvat ur esrtthgs cHangshd orimachheontnkat ichmrdfert Vi suird aclesve Byd changi ng
the curvature of an edge between two surfaces for each 15 conbi nation of
the two §GFPEEesCe hefst khet upenprmpfiion tkhd thevatioke ofheheirdgess
becones | arger approaching the ink supply openings 70a-70d can be easily
real i zed2CFATA4GLY dfd BQ Ehewd ik FeRlY 19rand P, "Candért THaheshgT7A,

77B and 78A, . ,78B. at .t he connectin ortion of two surfaces at the 20 edges
77, ' 78 BEWESA™: e Wikg SHHRCER® b BRnEdEEY e IRECE THaH Thedy wbhe

surf aces, .respectively. Therefore, .the edges 77, 78 having a predeterm ned
curva ur%dg§% 2§ ggsﬁ §C£T5%@@@%%%R&ﬁﬂ??¥é@€6563ur ?ﬁﬁ%ogitdf%?nbngo t he
ink cartrjidge | aj. ~tne - 25-gur yat ur.e f.th -78.bei ng
parts foéﬁggg ?%% %ﬁ%ﬁgcﬁgﬁﬁgfe .gsére7%adéﬁlgﬁé%rqﬁﬂ%ngggggggcé?ng§?he i nk
supply QpefirREs1(0azn70d. tHRUS Nt RepSNARGOfi dhe pdgeshas a noderate

curvature to an acute curvature when approachi ng WO 2005/ 075203

PCT/ JP2005/ 00235& heA3 edges between two surfaces forming the ink

chamber 16, (the edge 77 between the side surfaces 73, 74

10 and the bottem surface 72, and the edge 78 between the two

gide surfaces 73, 74 are made so as not to vary the

curvature within one edge 77, 78. The curvatures thus

change £f£or each combination of two surfaces. By changing

the curvature of an edge between twoc surfaces for each

15 combination of the two surfaces, the structure in which the

curvature of the edges becomes larger approaching the ink

supply openings 70a-70d can be easily realized. In addition,

as shown in FIGs. 15 and 17, tangent planes 7747, 77B and 784,

788 at the connecting portion of two surfaces at the

20 edges 77, 78 between the two surfaces are made in parallel

with the +two surfaces, respectively. Therefore, tLhe

edges 77, 78 having a predetermined curvature can be easily
formed between the two surfaces.

According to the ink cartridge explained above, the

25 curvatures of the edges 76-78 being parts forming the ink

champber 16 are made larger when approaching the ink supply

openings 70a~70d. Thus, the  shape of the edges has =z

moderate curvature to an acute curvature when approaching



the ink supply openings 70a-70d, and the capillary force applied to the
ink increases at the edge near the ink supply openings 70a-70d.
Accordingly, the ink is prevented from being attracted to and separated at

the ink supglysies@geni ngs 70a-70d. Next, nodifications igrWh6dadskous
changes are incorporated to the above-descri bed enbodi ment wll be
expl ai ned. However, for elenents having¢¥he same structure as those in the
above-descri bed enbodi nent, the sane 10 reference nunbers are used to omt
the description thereof. 1) The shape of the projections of the ink

| eading portion is not limted to the one in the above-described

enbodi neiie blek mepRRL vppPepiingtse AP actiddgedangort lexampbé 1 1 aasy showdei n
FIG 18, grRLections 85 extending fromthe side 15 surfaces 83, 84 of the

i nk chanBEP8E% SRarlds e iRICERAiRY 2lopgdm RAi®o mear extendnkostbeliynk

supply opening 80. .n.this ase, the_ink on the bottom surface 82 of the
“nk chanBBr a9 d0RCd0ekt el §0P86dt189t15(e ite sdpi yivperevggedi frene

proj ecti -85, I ition, the_nunber of the projections 20 and t he shape
of the i%EEgﬁamﬁgléggﬁiisot%e ap oﬁﬁ&ﬁ?ﬁ%ﬁ£kh%ﬁge8£62)JTH% i ARPP&Rdi ng

portison ggghihggdsoghgoiqk to the ink supply openings is not limted to
the protrusion’in the above-described enbodi nent. For exanple, as shown in

25 FIG 19, the ik eagdiRg rRoLliQR Jray be 1si Luct ur y roove_89
formed on the bottom'surface 88 of the Fnﬁﬁéélgnkgfﬁ ?2 ngggg%FCiaﬁﬁA is a

cross- sechéonabratew otot heheCr @3%veLHd RN % ddN RiBodi%and FlGq20B.is a
cross-sectional WO 2005/075203 PCT/JP2005/ 002358 44
explained. However, for elements having the same structure
as those 1in the above-described embodiment, the same
10 reference numbers are used to omit the description thereof.

1) The shape of the projections of the ink leading
portion is not limited to the one in the above—described
embodiment, but may be appropriately changed. For example,
as shown in FIG. 18, projections 85 extending from the side

15  surfaces 83, 84 of the ink chamber 81 towards the ink supply
opening 80 may extend to the ink supply opening 80. In this
case, the ink on the bottom surface 82 of the ink chamber 81
is accurately led to the ink supply opening 80 wvia the
projections 85. 1In addition, the number of the projections

20 and the shape of the ink chamber may also be appropriately
changed.

2) The ink leading portion that leads the ink to
the ink supply openings is not limited to the protrusion in
the‘abovemdescribed embodiment. For example, as shown in

25 FIG. 19, the ink leading portion may be structured by a
groove 89 formed on the bottom surface 88 of the ink
chamber 87. Here, FIG. 20A is a cross—sectional view of the

Cross section X in FIG. 19 and FIG. 20B is a cross—sectional

EN



view of the cross section XI in FIG 18. The edge 90 between the bottom
surface 89a and the side surfaces 89b of the groove 89 is nmade such that
the curvature at the position 90b (FIG 20B) near the ink supply opening

90 is 5 magg h@@es;t han the curvature at the position QQQHEQ?gg%ﬁggﬁ)

remote fromthe i1 nk supply opening 86, and thus the edge 9 made in an
acute shape. Therefore, the ink on thetbottomsurface 88 is nore
accurately led to the ink supply openings 86 by the groove 89. 10 3) Edges
formng the internal shape of the ink chanber other than the edge between
the surfaces formng the ink chanber and edges between the ink |eading
portion, Vé&h ©&s the projeetisendiendXfheibot¥o®n sl#faceTheayetige S0
structured such that the curvature becones |arger towards 15 the ink supply
openi ngs PeEHEeEX flif 0Predger Fage b9% opned thisy sictsyvi tindprotheddb of

proj ectig s or %roov to increase the curvature of the edge that is

cl oser t 6 fhedf Qv§ugglylsop@ﬁﬁﬁg.SNEQt,thﬁe stRfict trEVEEUER | Ak chReri dge

1 according..20 t no e diment of this disclosure will be described
in detai F.g‘g’lfFéOHZ%oi%s Lﬁé‘ct%ﬁ%l DEPdgr Yne ofmtkhes‘i‘?ﬁ’(fycé)ﬂeﬂldij?é % 4kd FIG
22 ig a omVj f i n . hody la. The ink,cartridge.1 h a ink
chan%%r %%H%heﬁg#ﬁ¥é§5 ?Ha' f&?ﬁ% acgggggu or r%%erspﬁb t%%sgﬁk?nT% 2i nk

S e i R L T

covers theeopeyst Op si¥ fag@s ofint he, MR AQ05L075203 PEEL-LR20Q5/ 002358, 45
on the bottom surface 88 i1s more accurately led to the ink
supply openings 86 by the groove 89,

10 3) HEdges forming the internal shape of the ink
chamber other than the edge between the surfaces forming the
ink chamber and edges between the ink leading portion, such
as the projections, and the bottom surface, may be
structured such that the curvature becomes larger towards

15 the ink supply openings. For example, an edge may be formed
by providing other projections or grooves to increase the
curvature of the edge that is closer to the ink supply
opening.

Next, the structure of an ink cartridge 1 according

20  to another embodiment of this disclosure will be described
in detail. FIG. 21 1s a sectional diagram of the ink
cartridge 1, and FIG., 22 4is a bottom view of & main body
case la.

| The ink cartridge 1 has a ink chamber 16 therein

25 that forms a space for reserving the ink. The ink
cartridge 1 is structured from the main body case la that
has a bottom wall le and side walls lc forming the ink

chamber 16, a top lb that covers the open top surface of the

4



mai n body case la, and a cap nenber |If that covers the bottomwall |e of
the main body case la. Two exposing holes 1fa, 1fb that expose the
| at er - descri bed valve systens 23, 24 to the installation part 3 are forned

at the 5 ogp0@mhAss3! f. The ink cartridge 1 is formed by gdhghhiggdshe top
| b and the cap nmenber If to the main body case la. The top |b, the main
body case la and the cap nenber If is @gructured by a resin material. On
one end of the cap nenber if (right sidein 10 FIG 21), a plate-shape cap
protruding portion id that projects to the main body case la side is
formed, and an insertion portion ig, to which the cap protruding portion
1d is i A€t eBCIs $19ekP on &k Fai AaBodyeidase 18. thadr efcovers bebause

such a sér_ ture vides an qrientation for the 15 nounting of the main
body cas # Oglndwgﬁg éﬁp € | Mainy BRgint FA§ScaA-be Prevertedsiagd a
ener at i f fecti. ducts can be duced., A pluraljty of ink su
gpeningsggiggrg%ﬁdnnﬂfﬁnp£ﬁﬁg mﬁ%&ﬂﬁ%mj%g?e.iﬂ%§ﬁﬁaﬁ%94%wg%f Vﬁkv§upBFyy
openi ngs ' e | i.r co I Lon wW.th comuni cat | on_ chanber 30
fgr sugpls%ljﬁggtghg:si'm(ﬂi i _ﬁcgﬁ‘? nk%%%%%liﬁ. Sevs 2cmi '%%%‘?Aorﬁ’%hgﬁ%er 30
is famedapnsidigea: o i ndThéalinW"ahgrggi‘db@} ?gziaé ! ¥09§gdg?¢ﬂ} ré’&%@giggf or med

fromthe lower surface of 'the bottom wall e (one’ si the in

chanber &6} kopaddi tdran, tidd ahp klabfRAUCEE Of; ORRRI RE 126 &y fOLoed in the
bottomwal |l l1le. The air introduction opening 26 is in direct comunication

Wi th a cBheunbpaflioon tiehames 56df0rcds rodushagrhhe iy et her i nk
chanber 16. WD 2005/ 075203 PCT/ JP2005/ 002358 46

structured by a resin material.

On one end of the cap member 1f (right side in

10 FIG. 21), a plate-shape cap protruding portion id that

projects to the main body case la side is formed, and an

insertion portion lg, to which the cap protruding portion 1d

is inserted, is formed on the main body case la. Therefore,

because such a structure provides an orientation for the

15  mounting of the main body case la and the cap member 1f,

mismounting can be prevented, and a generation of defective

products can be reduced.

A plurality of ink supply openings 21 are formed in

the bottom wall le. The plurality of ink supply openings 21

20  are in direct communication with a communication chamber 30

for supplying the ink 4n the 4ink chamber 16. The

communication chamber 30 is formed inside a cylindrical

wall 30a integrally and protrudingly formed from the lower

surﬁace of the bottom wall le (one side of the ink

25 chamber 16). In addition, an air introduction opening 26 is

formed in the botteom wall le. The air introduction opening

26 1s in direct communication with a communication

chamber 50 for introducing the air into the ink chamber 16.



The conmmuni cati on chanber 50 is fornmed inside a cylindrical wall 50a
integrally and protrudingly forned fromthe |lower surface of the bottom
wall le (one side of the ink chanber 16). Wen the ink cartridge 1 is

install ed @p shi7mesnstal lation part 3, the ink extracti gt yhgskd:and the
air introduction tube 13 are inserted into the comuni cati on chanmber 30

and the communi cation chanber 50, respe%@ively. In the conmuni cation
chanber 30, a valve system 23 is provided to block the conmuni cation
between the inside 10 and outside of the ink cartridge 1. In the

communi cation chanber 50, a val ve systen124 is provided to block the
comuni cat i BB 1 | Flsfdlee andl odiBsif@emer tifs lidsk a cartindgecal
Details o% th% val ve systenms 23, 24 will_be _  described |later. 15 The
plurality®or e sﬂﬁ“pﬁ%lao]p]e\hu Ags ProfiqusthrTomiereadi aobettieenl etier
conmuni cag .| hanher .30 and the ink,chanber 16. The plurality of the ink
suppl y o%@ﬁ?%&% Zggeaﬁgl oﬂﬂ%ﬁt%§ tﬂ?ég EBIOHBE? edchlcf %hi d¢s arkange
to substantiallyghorm [ l e (se 2), .. Mreagyer.a 20 shaft hole
Inis formed at a ?:ent ﬁeg%sﬁ?(?ogn%f %%%Jr%n & slup:b?leSéﬁilr]erzﬁnA fieck

val ves 60 1ferped subst %@tﬂtale,l,y ik A UQ@EEébé‘iégagﬁbES 15”2{5& &d,d hrough the

shaft hole In. The check valve 60 1s structure rom an astic’ resrn

mat eri al ihavbagcelast i ghby. 125 L sShowrdtnd| Gardl, thbe chegk, valyve, 60
faces the |ower surface of the ink supply openings 21 and Is structured
from an ehasbec @fbaesbl ahshapedubiilcmtpart kRand0,a fdddnparde BPC

extendi ng substantially fromthe center WO 2005/ 075203 PCT/ JP200 /002358
47 In the communication chamber 30, a wvalve system 23
is provided to block the communication between the inside
10 and outside of the ink cartridge 1. In the communication
chamber 50, a wvalve system 24 is provided to block the
communication between the inside and outside of the ink
cartridge 1. Details of the valve systems 23, 24 will be
described later.
15 The plurality of ink supply openings 21 allow
communication between the communication chamber 30 and the
ink chamber 16. The plurality of the ink supply openings 21
are formed by three oblongs, each of which is arrange to
substantially form a triangle (see FIG. 22). Moreover a
20 shaft hole 1ln is formed at a center position of the ink
supply opening 21. A check valve 60 formed substantially in
an umbrella shape is inserted through the shaft hole 1n.
The check wvalve 60 is structured from an elastic resin
material having elasticity.
25 As shown in FIG. 21, the check valve 60 faces the
lower surface of the ink supply openings 21 and is
structured from an elastic umbrella shaped film part 60b and

a film part 60c extending substantially from the center



position of the filmpart 60b to the ink chanber 16 through the shaft hol e
In. The shaft part 61c has a substantially spherical protruding part 60a
having a dianeter larger than the inner dianeter of the shaft hole In and

IS suppor tygd -BysPsdege shaft hole In slidably in the up/d i R&H R
bet ween the flﬁ(mﬂpart 60b and the protruding part 60a. gigﬁﬁi ﬁottomwa |1

be, a hollow cylindrical nenber 25 |n‘%?hollom/cyllndr|cal shape is forned
integrally with the bottomwall 1le and extends in a direction toward 10
the open top surface of the nmain body case |a (hereinafter referred to as
"first direction") fromthe bottomwall |e. The upper end opening 25a of
t he hol | B&ségiondoifcdhe rEnberpasti 60bpen abeveé rthecmambacel 6f thheughk in
the ink chanber 16. The hollow cylindrical nmenmber 25 is formed in a 15

t aper sh’éB@ Wherfe guthe t he. oufBe $Hede avairt hel¢nhes ali anwkseanbiaahy

i nt er nal ow, path 25h are gradually narrowed towards the upper side
(dlrectlﬁﬁ ﬁFéFé thPSﬁHQHQ%EQarHe %@l@%ﬁp%goékﬁﬁ@ﬂﬁﬁﬁﬁ%r appyr jphan
connect i portion 25c t ol I ow portion 25 connecting
Wit h theQ%St EB&G%%EFI@ %fe f‘g?‘?re‘ah?ﬁe/ ﬂ%ﬂ%p Nt R &Fpa%%?%‘h%&d@yt he
bott gm I r th hal].0 | i ndr I addition t he
cyllndrlca% SEEFE gghof e:L6%%§¥ gl%ﬁchggﬁﬁwqﬂﬁ%%?éﬁ%ﬁ$e%eF%é3n
cylindrigal shape.iptegpal |4 cal nmenber 25 from
the | ower end of ?he connec%l%ﬂld\rllwcjzjCth SEJ}%U}I%&;% gSg%?nﬂd%;‘%ér oss the bottom wal l

be. As a result, gihhe +gOMRILGR onwgfﬂ@ﬁi?@r 5Q anfohhey ntthdﬂewpath
25b of the hol I ow cylindrical nenber 25 are connected snoot hl y via the

ai r i nt roehict i 0p5 openingo26oand v hedrapanedhizpleerinal £ A 29 054 04528081 v
PC1/ JP2005/ 002358 48

with the bottom wall le and extends in a direction toward

10 the open top surface of the main body case la {(hereinafter
referred to as "first direction"™) from the bottom wall le.

The upper end opening 25a of the hoellow cylindrical

member 25 is open above the surface of the ink in the ink
chamber 16. The hollow cylindrical member 25 is formed in a

15 taper shape where both the outer shape and the inner
diameter of an internal flow path 25k are gradually narrowed
towards the upper side (direction distant from a later-
described blocking member 100). A connecting portion 25c¢ of

the hollow cylindrical portion 25 connecting with the bottom

20 wall le is formed in a shape that expands towards the bottom
wall le from the hollow cylindrical member 25. In addition,

the cylindrical wall 50a of the communication chamber 50 is

formed in a cylindrical shape integrally with the hollow
cylindrical member 25 from the lower end of the connecting

25 portion 25¢ and across the bottom wall le. As a resulit, the
communication chamber 50 and the internal flow path 25b of

the hollow cylindrical member 25 are connected smoothly via

the air introduction opening 26 and the tapered internal

4«



surface of the connecting portion 25c. That is, one end of the holl ow
cylindrical nenber 25 comrunicates with the air introduction opening 26,
and the other end communicates with the ink chanber 16. Therefore, the

internal fyew,palRB¥5b 5 forns a flow path for introducing,jhesahssss The
openi ng 25a slopes with respect to the first direction and inclines in a

direction fromthe center axis of the #Bk cartridge 1 towards the side
wall le and towards the bottomwall |e side. Therefore, the opening 25a
has a 10 substantial plane surface in an oval shape and have an area

| arger than the cross-sectional area of the internal flow path 25b

per pendi @lafad®n ehether spngiecdénicoporthieondime syltensias, o24 pndvieded at
the communicatjon chanbers 30, 50 are explained. 15 The val ve system 23 is
equi pped 5% &l SePp6e INFERsEr 46 et rcedCPRtegiapbEanit i Fubbadr

el astic nenber nd a val ve nmeppber 32 made with a resin material and

st ruct ur e’ COHTHEr Bl PR e par at 2BF yEIE tACRRE GafyECEBNNiCEARE HEAD The
t nb 6 t ially 20 i ndri cal t h i

Support TSl f0caRut Subst ALY 20 cvndrical, ot of oshage, a0 o

substant 'fE&J:Jrr}fs 54%%{:%@ efcpprﬂqu?(édg%%ﬁeﬁgtlgham s direction thereof,

an urging part er tothein Side than the val ve seat

part 46a, a cylingdcalpontd o A5sexpending 125 from tihe. val e ﬁ?@&‘s?art

46a to the side opposite fromthe wurging part 46b,” and a circunferenti al
portion 4Saextiendifigs iAcpanakl el Wi tdn ther choncunbar ence efntbe axis

cylindrical portion 45 with a space therebetween. The val ve nenber 32 WO
2005/ 075203 tRPET/1IRR20061 002355 149owards the side wall le and towards
the bottom wall le side. Therefore, the opening 25a has a

10 substantial plane surface in an oval shape and have an area
larger than the cross-sectiocnal area of the internal flow
path 25b perpendicular to the first direction.

{The valve systems 23, 24 provided at the
communication chambers 30, 50 azre explained.

15 The wvalve system 23 1is equipped with a support
member 46 produced integrally with a rubber elastic member
and a valve member 32 made with a resin material and
structured contactably and separatably with the valve seat
part 46a,. The support member 46 has a substantially

20  c¢ylindrical outer shape and is structure by forming
integrally the valve seat part 46a at the substantially
intermediate portion in the center axis direction thereof,
an urging part 46b closer to the ink chamber 16 side than
the valve seat part 46a, a cylindrical porticon 45 extending

25 from the valve seat part 46a to the side opposite from the
urging part 46b, and a clircumferential portion 45a extending
in parallel with the circumference of the cylindrical

portion 45 with a space therebeltween, The wvalve member 32



is urged by the urging part 46b in a direction to contact the valve seat
part 46a and the valve nenber 32 is housed in the urging part 46b. The
circunferential portion 45a has an attachnent 5 part 33a projecting

radi al ly. vpeoeameuai cati on chanber 30 has a stepped surg@gefidkdossswhi ch
the dianmeter increases outside for housing the attachnent part 33a.
Moreover, a protrusion 43 projecting ahd forned annul arly is fornmed on
the surface of the attachnment part 33a that contacts the 10 stepped surface
44. The main body case la and the cap nenber if are adhered in a state
that the attachnment part 33a is pressed and held tight between the stepped
surface 44 anB9efe yag-hiendeging, navdr dby pieventdimpaiieon nko fooarbacgaki ng
bet ween the main body case |a and the valve. 15 system 23. The val ve seat
part 46a it Bpetfithy RAr bt 4 PRernGeher Ve hBreBE e B8r red NoRseGgh he
center axi.s direction. . The cylindrical portion 45 has an introduction path
40 to V\/r)i:lhc HHE TPt r{;@i'i on tube 12 is inserted when the ink 20

cartridge 1 is i | he installation part 3 _and is integrally
connected fromt Eﬁﬁgaf’@gﬂﬁ@‘a ergeanﬁlal%apf)ﬁtéonrgﬁtﬁerhf"ﬁatal? h&BEREFEGTE i on
path #40 i i | ni n 1. . The. in . di anet f .t.he

i nt ro%uc i éﬁp pat hﬁﬁéoféljcs{y\%%gngéagﬁg??er ?ﬁ%n %%rgrﬁ%zh é;%{%:h %rregf‘grﬁkgg t3tr(1}e i nk

25 ext1agkisonal uhepk2Sosasrhecchasely ahtiagh the fidcunfereptiabouall 45

with the inserted ink extraction tube 12. The opening 41 is forne ar ger
than t heoutnede diamehen:sdind hehé nedueideon paLht483and the QW&F, disamet er

WD 2005/ 075203 PC1/JP2005/ 002358 50

protrusion 43 projecting and formed annularly is formed on
the surface of the attachment part 33a that contacts the
10 stepped surface 44. The main body case la and the cap
member 1f are adhered in a state that the attachment
part 33a 1s pressed and held tight between the stepped
surface 44 and the cap member 1f, thereby preventing the ink
from leaking between the main body case la and the valve

15 system 23.
The valve seat part 46a has an opening 41 at the
center thereof and formed through the center axis direction.
The cylindrical portion 45 has an introduction path 40 to
which the ink extraction tube 12 is inserted when the ink
20 cartridge 1 is installed‘on the installation part 3 and is
integrally connected from the wvalve seat part 46a in a
manner that the introduction path 40 is communicated with
the opening 41. The inner diameter of the introduction
path‘40 is formed smaller than the outer diameter of the ink
25 extraction tube 12 S50 as to closely attach the
circumferential wall 45 with the inserted ink extraction
tube 12. The opening 41 is formed larger than the inner

diameter of the introduction path 40 and the outer diameter



of the ink extraction tube 12. The end of the introduction path 40 to
which the ink extraction tube 12 is inserted is fornmed in a taper shape
expandi ng outwardly. An annul ar groove 69 separates the cylindrical 5
portion 45,anfed R, rcunferential portion 45a and nmakes €¥hPﬁW$&B ica
portion 45 deformable with respect to the C|rcunferent|a portion 45a in
plane in which the cylindrical portion545 is orthogonal with the center
axis direction of the introduction path 40. As a result, 10 expansion of
the dianmeter of the cylindrical portion 45 in accordance with the
insertion of the ink extraction tube 12 into the introduction path 40
becones eafythantdnkhextelsesenessube the. | Mitodussi o pakh 40 anthdhiesr nk
extraction tube 12 is increased, resulting in the prevention of ink 15

| eakage. rteod@er foewdn.dlf the imk extractiion tuthe 121 $s iinserted wig h
inclination or offset to the introduction path 40, the insertion of the
i nk ext r atuTese tifbea 10aparosShene PHPRBEGEEI Ontpark 140 becomes possi bl e by
the deformation of the cylindrical portion 45. 20 The urgln%-part 46b is
formed of a side &l a%’é’rltairon BBt RNdi PEPFRERSEy| TRAr | CAIL ISKHPEH r om

th rcunf.erence. of the val ye se t 46a on ,the ink amher 16 side,
e Bt ST Eh S gt ﬁér%m?ﬁ@g aal waﬁw&ﬁ&%% !

and an opdRTHE STR A DPREISEntEr GPYRBAM st Dol 1 BR-B7CC Thecur gy part

15 s, et 8.0 e 1o e gl Wl

TVJPZOO5&QQ%%%%1@Q& portion 45 is orthogonal with the center axis
direction of the introduction path 40. As a result,

10  expansion of the diameter of the cylindrical portion 45 in
accordance with the insertion of the ink extraction tube 12
into the introduction path 40 becomes easy, and the
cleseness of the introduction path 40 and the ink extraction
tube 12 is increased, resulting in the prevention of ink

15 leakage. MNoreover, even 1f the ink extraction tube 12 is
inserted with inclination or offset %o the introduction
path 40, the insertion of the ink extraction tube 12 into
the introduction path 40 becomes possible by the deformation
of the cylindrical portion 45.

20 The wurging part 4¢b is formed of a side wall
portion 36 wupstanding in a cylindrical shape from the
circumference of the wvalve seat part 46a on the ink
chamber 16 side, a thrust portion 37 connecting to the side
wall portion and thrusting inside so as to contact the valve

25 member 32 on the ink chamber 16 side, and an opening 37a at
the center of the thrust portion 37. The urging part 46b
urges the valve member 32 by the elastic force of the side

wall portion 36 and the thrust portion 37 in the direction



to contact the val ve nenber 32 against the valve seat part 46a. In the
normal state, the valve nenber 32 and the valve seat part 46a are
attached. Moreover, because the ink extraction tube 12 is inserted into

the introdygth@Raih 40 5 and pushes up the valve nenber,3g,p,lfusg;khe
side wall portion 36 stretches and inclines the thrust portion 37, to
form a space between the valve member 32'and the valve seat part 46a for
flow ng ink. The val ve nenber 32 is equipped with a bottom 10 portion 57
that contacts with the valve seat part 46a of the support nenber 46, and a
val ve side wall portion 51 extending cylindrically closer to the ink
chanber 16 t AaRtaEhe téier clad e emeBbSF 3%eal§@titrmh pdre i vals?. sThe hpstttom

portion 57.has_a protrudi ng menber 39 fornmed protrudingly 15 and annul arly
to the vali sé& Qcﬁbertnﬁld&ag%i oAkt Hbhe ThiFaencrhan Bhe drat shidestided

communi cati.qn path 5§ and_nore _outside than the opening 41. The val ve side
wal | por%%gﬁZS axity gpgssﬁﬁebya?ﬁ%CW% r sliPFgeEess tReCenFasttipor tirdgh 37

of the i - ih,a. st that the valve.nmenber 32 is 20 housed in
Eﬂe suppg%%h%%ﬂggé}f%?g%ngztﬁ% %%%??u%?nbngﬂeﬁégrlggrfgugl9§€L§fﬂ¥1_ e?hto
e uppelkrsur£as8.9 e a y 8l asti y orm.ng the
val ve sez;t pgrt 26a. ue tth\oéat ﬁglgrge.tsmse&‘rﬁ%r %’r ef oﬁlél,s’t hg%gcpﬂjrér?%ngglgf i nk
| eakage yioattifte: orEend Pe4dnand ahhe siptroductinn paths 40 %?tg[énpg%‘ée%ed
er . Froma

while the valve nenber 32 is housed in the support ne
posi ti on foutsiaespares protwadhngneerer«3hafhert e oty opnpoLEiga SL40 the
52

val ve side wall portion 51, WO 2005/075203 PCTI JP2005/ 002358
part 46a for flowing ink.
The valve member 32 is equipped with a bottom
10 portion 57 that contacts with the valve seat part 46a of the
support member 46, and a valve side wall portion 51
extending cylindrically closer to the ink chamber 16 than
the circumference of the bottom portion 57. The bottom
portion 57 has a protruding member 39 formed protrudingly
15  and annularly to the valve seat part 46a side at more inside
than the later-described communication path 58 and more
outside than the opening 41. The valve side wall portion 51
is pressed by the lower surfacs of the thrust portion 37 of
the urging part 46b in a state that the valve member 32 is
20 housed in the support member 46, and the protruding
member 39 is closely attached to the upper surface of the
valve seat part 46a by elastically deforming the valve seat
part 46a due to the pressure. Therefore, the occurrence of
ink‘leakage via the opening 41 and the introduction path 40
25 is prevented while the valve member 32 is houged in the
support member 46.
From a position outside the protruding member 39 of

the bottem portion 57 to the wvalve side wall portion 531,



formed are a plurality of communication paths 58 that allow conmunication
between the ink chanber 16 side and the valve seat part 46a side of the
val ve nenber 32, with intervals in the circunferential direction. 5 The

val ve systgi R8s4h3as,;2 structure simlar to that of the vglvesSysisR23.
Therefore, the Sane synbols are wused for the sane parts,ﬁtlangpt%’usf”ﬁei r

descriptions are onmtted. I'n the valve®8ystem 24, the valve nenber 79 is
equi pped with a bottom portion 96, a valve side wall 10 portion 97, a valve
menber protrusion 98, and comuni cation paths 99, which are in the sane
shape as those of the valve nenber 32. In addition, a blocking nmenber 100
that prdtaugss Foeeat ¢ lureliinly cfanbermdti sddecthaathie56akthet sildeowal |
portion 97 is further equipped at the 7.5 substantially center portion of
t he upperc@WUHce2 biorheeteenoimporitikorciosibahel bl setkengndeitber vEGOrshas an
outer dianeter smaller than the inner diameter of the opening 37a of the

urgi ng pGRGoPETL aheP paseesCt nfbaghct e BBRierg 387a Wikt Hniegyade in
t her ebet yeen. .Moreover, for. the bl ocking 20 nenmber 100, the outer dianmeter
D1 at an%peci’lrecfﬁn %%?th?)bog?{%c??%?nthe bottom portion 96 of the valve
TG 7 e o TSR0 VIR LA P, e LOGrCLargtey BR 0 e
porL) on €, #h0 Larger, Liascine ) mnek Larmie 00 ok e aes Bt on,
25b is formrd For slighbhyet td f oBhkhe:hnoer ndi;amelef - 2, af ot he Jqmer
end to the inner dianeter at the upper part. Therefore,” when WO
2005/ 075203 tREH.JP2005/ 002358 1ve3 system 24, the valve member 79 is
equipped with a Dbottom portion 96, & valve side wall
10 portion 97, a valve member protrusion 928, and communication
paths 99, which are in the same shape as those of the valve
member 32. In addition, a Dblocking member 100 that
protrudes more to the ink chamber 16 side than the wvalve
side wall portion 97 is further equipped at the
15  substantially center portion of the upper surface of the
bottom portion 96. The blocking member 100 has an outer
diameter smaller than the inner diameter of the opening 37a
of the urging portion 37 and passes through the opening 37a
with a space therebetween. Moreover, for the blocking
20  member 100, the outer diameter Dl at an upper end 100a
opposite from the bottom portion 96 of the valve member 79
is formed slightly smaller than the inner diameter D2 on the
lpwer end side of the internal flow path 25b of the hollow
cylindrical porticn 25, and larger than the inner diameter
25 D3 af the upper portion side of the internal flow path 25b
(see FIG. 23A). The internal £low path 25b is formed to
slightly taper from the inner diameter D2 at *the lower end

to the inner diameter D3 at the upper part. Therefore, when

Ry



t he upper end 100a of the bl ocki ng nenber 100 engages, the wupper end 100a
is frictionally connected to the inner side of the inner flow path 41, and
isin a"biting" state. This state is not released by the elastic force of

t he urgi ng, {-<4Qb that urges the valve nenber 79. Th 100a
of the blgééfﬁgﬁﬁgﬁﬁer 94 substantially tightly cl oses tﬁgﬁgﬁﬁP%ﬁﬁgagflow

path 25b and bl ocks the flow of air. Thé&3 upper end 100a of the bl ocking
menber 100 is formed in a taper shape in which the outer dianmeter is
decreased in a 10 direction of the internal flow path 25b. \Wen the ink
cartridge 1 is installed on the installation part 3, the ink extraction
tube 12 aridet hppair erichtir@ucbitonteubel d3kate masketed0Dnkeodgtle s,espesti ve
i ntroduction paths 40, while expanding the dianeter of the 15 cylindri cal
porti ons Wieandndodtldet thefrespechnvéyvalarmeaienbets 8R¢ Z8natr thieddottom
portions 57, 96. Thereafter, when the ink cartridge 1 is further pushed,
each of tde tRg| yenaenbhépy I2th79l,s mcesisedin et Heldinett $onte onabili € he
ink chamber 16 and is separated fromthe valve seat part 46a, 20 As a
result, aiFglrferoductPontfadERsest Prt tdGuctristhe diarcs et dehendsHhkng

trid I I th f | yi the ink tsid th
car 1o oo WL B2 BupRLY L1 Lo, SRELY R U] o side [gomine
, I i f r.o th 25 i
pr sesur et gackageil & HLAELSeR! SRRRLATOPR)cPhot 07, 25k cne
16. Ho - - f f L.k L Ni i f . pat h
Ie, toveustes s vancy Thamolusiie bk oUgbRLn.AG oubhe o ot path e veen

check V[%%QQQIOéQQOQOBgT/Q£0Q§kpog§§§ki§é member 100 1s formed in a
taper shape in which the outer diameter is decreased in a
10 direction of the internal flow path 25b.

When the 1ink cartridge 1 1s installed on the
installation part 3, the ink extraction tube 12 and the air
introduction tube 13 are inserted into the respective
introduction paths 40, while expanding the diameter of the

15 ecylindrical portions 45, and contact the respective valve
members 32, 79 at the bottom portions 57, 96. Thereafter,
when the ink cartridge ; is further pushed, each of the
valve members 32, 79 is pressed in the direction toward the
ink chamber 16 and i1s separated from the valve seat part 46a.

20 As a result, an introduction path for introducing the air
inside the ink cartridge as well as a supply path for
supplying the ink outside from the ink cartridge 1 are
fqrmed. Because the ink cartridge 1 is under a reduced
pressure when packaged, a flow is created from beoth of the

25 ink extraction tube 12 and the introducticon tube 13 towards
the ink chamber 16. However, a reverse-flow of the ink
remaining in the flow path between the ink extraction tube

12 and the recording head 7 is prevented by the check



val ve 60, and therefore, the air is rapidly flowm into the wupper part of
the ink chanber 16 fromthe air introduction tube 13 through the holl ow
cylindrical nenber 25. Thus, even if the ink enters into the holl ow

cylindrical, t,25 5 or the conmunication chanber 50 < L NK
cartridgeqkoqﬁgqﬁgﬂéuring transportation, the ink is retﬁ&ﬁz ﬁgﬁﬁﬁghink

chanber 16. At this time, because the cogpuni cation chanmber 50 is snoothly
connected to the internal flow path 25b of the hollow cylindrical menber
25 via the tapered 10 internal surface of the connecting portion 25c, the
ink quickly flows. Assum ng that the valve nenber 32 on the ink supply

e, OPenga 23Kl bR AN LREBLYE TRHREI, IO 00 LOBGRG, dihEoduetl 0p,8! de

due to the inclination o €1n cartridge en-insta hée 'I'nk

cartridge,l,on the. igstablation party, 3, fsrapbh HeVverse: | ow-gh, Lk gccurs
%e ink c t he check

from the Thk extraction tube 12 to t anber 16. However,

val ve 60 gh9sesst hentBkgBUPRLY ORANIAG 211B%sthics1 fhewbeandst husthhe flow
is prevented. Preferably, by 20 appropriately setting the Iength of the ink

extractiogvénber tRAeanchit heymids IHTOAUES i1 TawecBindhpcyal vempy st em 24
on the air introduction side can be accurately opened earlier than the
val veSsystentB3 amntrheniakt sapptyasbde, 5anthecbherefore, inihecaaprildge 1
reverse-flow of ink fromthe ink 25 extraction tube 12 is prevented. In

t he nor nafatiscdmstiagce ratepditanpant 60b ohk tise mteckadaltve ©0ef ahks by
its owmn weight to a position renote fromthe ink supply opening 21. In
accor dance#ParWOl2005/ 025203 "RET/ H2EE5/ 0023591565 the  communication

chamber 50 18 smoothly connected to the internal flow
path 25b of the hollow cylindrical member 25 via the tapered

10 internal surface of the connecting portion 25¢, the ink
quickly flows.

Assuming that the wvalve member 32 on the ink supply
side opens earlier than the valve member 79 on the air
introduction side due to the inclination of the ink

15 cartridge 1 when installing the ink cartridge I on the
installation part 3, a rapid reverse-flow of ink occurs from
the ink extraction tube 12 toc the ink chamber 16. However,
the check wvalve 60 closes the ink supply opening 21 by this
flow, and thus the flow 1s prevented. Preferably, by

20 appropriately setting the length of the ink extraction tube
12 and the air introduction tube 13, the valve system 24 on
the air introduction side can be accurately opened earlier
than the wvalve system 23 on the ink supply side, and
therefore, the rapid reverse-flow of ink from +the ink

25 extraction tube 12 i1s prevented.

In the nermal circumstance, the film part 60b of
the check wvalve 60 falls by its own weight to a position

remote from the ink supply opening 21. In accordance with



the flow of the ink fromthe ink chanber 16, the air is supplied fromthe
air introduction tube 14 to the upper part of the ink chanber 16. The
operation of the valve system79 is explained 5 with reference to FIGS.

23A and 23‘?0 WG A3A is a diagram showing a state in W(C‘%‘%H%ﬁdﬁ%g
i . e val ve

cartrldge s correctly installed on the installation part

menber is pushed up by the air intr ction tube 13, and as described
above, the i ntroduction path for introducing the 10 air is forned. At this
time, the distance that the valve nenber 79 is separated fromthe val ve
seat part 46a (anmount of novenent) is substantially constant. In addition,

the val ve,gemey,; 79¢1 $1ROSkE koqﬁg% thﬁ§%ac8%§98Ee q;neghesgﬁgg gxists

bet ween the front end 100a o the i'nt er nal

fl ow pat hs2591i 840FdeRn ttqaeS%qw qn@:&ﬁi& fc9{ g aif . t&'@w%@i shoys,a case
(N

in which the val ve nenber is accidentally pushed by a st menber A
and noveso fiotige iﬁancha@bémsnﬁnce that the val ve nenber 79 noves when the
20 ink cartridge 1 is correctly installed (state shown in FIG 23A). In
this state, the fftet @pelrddfanofoft hiehe bvadkiengs yedrer 7300, 0f exhea viabye
menber 79 enters the internal flow path 25b and cl oses the flow path of
the 3 ntetreh fedarpatk 25b, FEHR. the3A bkodki2Adg.meftiér. 200G iis hel di@fram t he
internal flow path 25b under the above described frictional connection. As

expl ai neFEBVReY Bn St abée-Helseh i beg ik cartridge 1, itshecdroekihy

menber 100 cques the internal WD 2005/ 075203 PCT/ JP2005/ 002358 56
installed on the iInstallation part 3. The valve member 79

is pushed up by the air introducticon tube 13, and as
described above, the introduction path for introducing the

10 air is formed. At this time, the distance that the wvalve
member 79 is separated from the valve seat part 46a (amount
of movement) is substantially constant. In addition, the
valve member 79 1s positioned such that a predetermined
space exists between the front end 100a of the blocking

15 member 100 and the internal flow path 25b in order to secure
a path for the air.

FIG. Z3B shows a case in which the valve member 79
is accidentally pushed by a stick member A and moves more
than the distance that the valve member 79 moves when the

20 ink <cartridge 1 i1s correctly installed (state shown in
FIG. 234). In this state, the front end 100z of the
blecking member 100 of the valve member 79 enters the
internal flow path 25b and closes the flow path of the
internal flow path 25b, and the blocking member 100 is held

25 in the internal £flow path 2B8b under the above described
frictional connection.

As explained above, 'in the above-described ink

cartridge 1, ,the blocking member 100 closes the internal



fl ow path 25b when the val ve nenber 79 accidentally noves nore than the
distance it noves when the ink cartridge 1 is correctly installed.
Therefore, even if the comuni cation chanber 50 opens, air pressure does

not act on,hLhe.dnk,,;and 5 the chance that the ink |eaks BIQQhﬁaﬁmosi
ambeér &i i |¥~¥he

communi cat 1 on ch 50 is suppressed at mninmum In addition,

val ve nenber 79 is pushed further than 4de predeterm ned di stance as
descri bed above, the anobunt of extension of the urging part 46b of the 10
support nenber 46 is |larger conpared to when the ink <cartridge 1 is
correctly installed (see FIG 23B). Therefore, the urging part 46b may be

damaged, ﬂlo%hgmﬁﬂ1¥§ﬂ>nﬁﬁgﬁr'@ﬁ%'ﬂgﬁlg% ehepted ?§0%bEQ%eBQ%EgSQﬁ%O%§§

urging part 46b. However, since the anount of the novenent

bl ocki ng merdethdQ0tihe ldimdeddyit hgolaternah flew pat 250, 1 gglampgesto
the urging part 46b or having the valve nenber 79 ejected fromthe inside
of the urgpmgepaty 4Glstedicee aTheratreby,prexant ed. tMer eoMmefunider i & er nal
flow path 25b is formed in a 20 tapered shape in which the inner dianeter
t her eof bdvomesr bér rpwes .t eMar dsrddheutppaoesi detokcthen kecardlk, dged The
front_end 100a of the blocking nmenber 100 is also formed in the tapered
shape®i n i cFhames otibek Bhanetér lelkdsedfr onbddonerommatriowsri trowltatsod he

i nternal n{omlpath 25b. 25 Therefore, even if inclination occurs in the
directi om4 hal SYPRFS2F%e AEnBéPiPYT-s pushed, the bl ocki ng menber 100 is
accurately insertig in th%.intern fl ow path 25b. Next,_ the structure of

an ink cartridge I"ac&é8Pditig™no 5/ 5203 P JEts] 0023, % gpushed

further than the predetermined distance as described above,
the amount of extension of the urging part 46b of the
10 support member 46 1s larger compared to when the ink
cartridge 1 is correctly installed {see FIG. 23R).
Therefore, the urging part 46b may be damaged, or the valve
member 79 may be ejected from the inside of the urging
part 46b. However, since the amount of the movement by the
15 Dblocking member 100 is limited by the internal flow path 25b,
damage to the urging part 46b or having the valve member 79
ejected from the inside of the urging part 46b can be
accurately prevented.
Moreover, the internal flow path 25b is formed in a
20 tapered shape in which the inner diameter thereof becomes
narrower towards the upper side of the ink cartridge. The
front end 100a of the blocking member 100 is also formed in
the tapered shape in which the outer diameter thereof
becomes narrower ‘towards the internal flow path 25b.
25 Therefore, even 1f inclination occurs in the direction that
the wvalve member 79 is pushed, the blocking member 100 is
accurately inserted in the internal flow path 25b.

Next, the structure of an ink cartridge 1 according



to anot her enbodi nent of this disclosure will be described in detail. FIG
24 is a sectional diagramof the ink cartridge 1. The sanme synbols are
used for the sanme parts as those in previous enbodi nents, and thus the

explanathgézmﬁh%Qﬁgefore are omtted. Unlike the enbodlm%]dﬂgﬁw(é}ﬁ21
t he support er 46 is not equipped with an annul ar groove { t he

cylindrical portion 45 and the circunferential portion 45a. Fbmever, each
of other parts has the functions simlar to 10 those in the enbodi nent of
FIG 21 in conjunction with the valve nenber 32 and the ink extraction
tube 12. Therefore, their detailed explanations are onitted In this

enbodi ment, ﬁéeﬁgrp@@%ﬂ&ﬁ S ¢f Qr g[ﬁ]%d dfga%é}lkg d%t h& e 30 gnog 40

at a position closer to I nst ation

ci rcunf erent hak aval | 45prgi dgg The val Vs.eeé&rm%l 7%&%5&%&”&% 'EH%' PPEQ an
operation member 102 in a substantial shaft shape extending to

i nst al | atdaan radde 31 si dehkhraugh thrpepeniang 4&4Qrped ihe tsm%a@% QE%
portion 96. 20 The installation part 3, simlar to the enbodinent” of FIG

2A, is sesudthured ﬁnomrtehaobmeemmﬁimenﬂa,aﬂddt husguise Po5140051i30s
upstanding fromthe both sides of the base portion 3a and is provided with
t he ik é%ﬁﬁéékﬁ@ﬁ aymeontRttpdot ruding therefrom A cave-in portion 103 is
formed at a 25 part of the base portion 3a that is attached with the ink
extraction tube 19nl{Ket héheaverinpgigianton ab3, FES pordls eerbesuriddrt hat
can absorb é BQ¥ and have flexibility is provided. The size of the
porous nBFBERTLER i e ?%Pb@?eﬂDW 7 SP03 PCT / FrD0s  0oPeEe  Bge

cylindrical portion 45 and the circumferential portion 45a.
However, each of other parts has the functions similar to

10  those in the embodiment of FIG. 21 in conjunction with the
valve member 32 and the ink extraction tube 12. Therefore,
their detailed explanations are omitted.

In this embodiment, a seal portion 101 is formed
annularly around the opening 40 at a position closer to the

15 installation part 3 side than the circumferential wall 45a
side. The valve member 79 is further equipped an operation
member 102 in a substantial shaft shape extending to the
installation part 3 side through the opening 40 formed in
the bottom portion 96.

20 The installation part 3, similar to the embodiment
of FIG. 2A, 1is structured from the base portion 3a and the
guide portions 3b upstanding from the both sides of the base
portion 3a and is provided with the ink extraction tube 12
protruding therefrom. A cave-in portion 103 is formed at a

25 part of the base portion 3a that is attached with the ink
extraction tube 12. In the cave-in portion 103, a porous
member 104 that can absorb the ink and have flexibility is

provided. The size of the porous member 104 is made larger



than the size of an exposing hole 1fa of the cap nenber if. In addition,
an air introduction path 105 that comunicates wth the atnosphere is
formed instead of the air introduction tube 13. In the circunferential

part therggpgoﬁ%gsggve-in portion 106 made |arger than thg.size.. %Zgg

exposi ng ho the cap nenber if. Simlar to the enbodinent of FIG
2A, when the ink <cartridge 1 is installgd on the installation part 3, the
ink extraction tube 12 enters into the introduction path 40 10 while
expandi ng the cylindrical portion 45 and pushes the valve nenber 32 of the
val ve system 23 up towards the ink chanber 16 to formthe ink supply path.

When t he ¢y st atk fe t I ri n . NS | at | re 3
is conpl§¥§§? ?%% %%g?r% iﬁgﬁﬁ%$§?%%é&a%gg%d%5%eC¥gqgk%d%| gﬁ%%?grlfg'

cont act s 1hhes RL OUSH TeEbera 11041 n Asoduct 88! batevamd friide Loknhgakscform
the valve system 23 or the ink adhered in the ink extraction tube 12 drips

of f whenwin¢peathrg themabbaeheent:and datmechnenhsebatthe bpk Gartridge 1,
for exanple, the ink can be absorbed by the 20 porous nenber 104.

Ther ef or e ntirhedwdiaince fabestldi.ni Moy byhet bércnkfearnhe akepiawt BhekabAUM
Furthernore, on the air introduction side, the seal portion 101 closely
cont att s at heaygvei npporticon 106 ofadéde Ldaser parltaron t3& byibei ngfcombact ed
and elastically deformed. 25 As a result, the inside of the seal portion
101 i s s&XP&FLINT omrthel Bt sfdéheacaphimemiae 1f.he operation member 102
contacts the bottgm o ortion 106 at_a position offset from

the air introduct 6%1EQ%E%{8%¥%$kgﬁgPﬁémﬂBtzdﬁ%/%ﬁ%zoéAPcTW§ﬁ2d6§70@@353

59 cartridge 1 is installed on the installation part 3, the ink
extraction tube 12 enters into the introduction path 40

10 while expanding the cylindrical pozrtion 45 and pushes the
valve member 32 of the valve system 23 up towards the ink
chamber 16 to form the ink supply path. When the
installation of the ink cartridge 1 on the installation
part 3 1s completed, the protruding porticns arocund the

15 exposing hole lfa contacts the porous member 104. As a
result, even 1f the ink leaks form the valve system 23 or
the ink adhered in the ink extraction tube 12 drips off when
repeating the attachment and detachment of the ink
cartridge 1, for example, the ink can be absorbed by the

20  porous member 104. Therefore, the chance for staining by
the ink can be kept at a minimum.

Furthermore, on the air introduction side, the seal
portion 101 closely contacte the cave-in portion 106 of the
base portion 3a by being contacted and elastically deformed.

25 As a result, the inside of the seal portion 101 is sealed
from the outside. At this time, the operation member 102
contacts the bottom of the cave~in portion 106 at a position

offset from, the air introduction path 105. When the



installation of the ink cartridge |I progresses further, the valve nenber
79 is pushed towards the ink chanber 16 to form the air introduction path
simlarly to the enbodinent of FIG 2A 5 In the ink, cartridge 1

according‘kgzh ﬁﬁﬁﬁgbodinent, the structure of the blocﬁkﬂglgﬁpyﬁiﬁgoo IS
1ape e ‘erbodi nent  of

in the sane shape as that for the ink cartridge 1 in th

FIG 21, effects simlar to those in thegdirst enbodi nent can be provided.
10 As shoul d be appreciated, various nodifications are available. For
exanple, in the above-described enbodi nents, the bl ocking nenber 100 and
the val ve nenber 79 are made integrally, respectively. However, the valve

menber anéhstha 1M a6k Hg ﬁﬁ@b%hﬁnﬁéﬁ%kfdégpﬁr@E%&@ggée%”fﬁgﬁug?vetﬁ?h15
n a e

structure that connects themor |inks their operations. 1ti'on,

hol | ow cylailrer metdbaeMberi 25ohEB88 toWatde fiHests i r@cd gy f1omd he, gt t om
wall is and is formed integrally with the bottomwall |e. The upper end
openi ng 25a efirt Hevtholdwow Tyhi ndthcaliniveber 2% apense@bovendo:- the sieface
of the ink in the ink chanber 16, and the opposite end of the internal

fl ow pat BA25b i s connected to the conmmunication chanber 50. The contact
portion 25c between the hollow cylindrical nmenber 25 and the bottom wal l
le i@ forned in i bheshaje cayandidg I osardsdihe bot tiom swedbodiiemim t he
hol | ow ¢ gindrical menber 25. The contact portion between the hollow

cyl i ndrig P nerbertoseartf t Hdcobhamikdan oRegharbeéP0 505 sinsnbbehlsa%ar med

without Y8t gRPeth b 1aGe%n 0 ARONIIANESTT PR20RY VEER W o

FIG. 21, effects similar to those in the first embodiment
can be provided.

10 As should be appreciated, wvariocus modifications are
avallable. For example, in the above-described embodiments,
the blocking member 100 and the valve member 79 are made
integrally, respectively. However, the valve member and the
blocking member may be a separate body, or may have a

15 structure that connects them or links their operations.

In addition, the hollow cylindrical member 25 rises
in the first direction from the bottom wall le and is formed
integrally with the bottom wall le. The upper end
opening 25a of the hollow cylindrical member 25 opens above

20 the surface of the ink in the ink chamber 16, and the
opposite end of the internal flow path 25b is connected to
the communication chamber 50,

The contact portion 25c¢ between the hollow
cylindrical member 25 and the bottom wall le is formed in a

25 shape expanding towards the bottom wall le from the hollow
cylindrical member 25. The contact portion between the
hollow cylindrical membef 25 and the communication chamber

50 is smoothly formed without any stepped surfaces.



The upper end opening 25a slopes with respect to the first direction and
inclines in a direction fromthe <center axis of the ink cartridge 1

towards the side wall is and towards the bottomwall |e. Therefore,
because t %0 )W(geg(j3end openi ng 25a has a substantially oly(aJ/J]gI"@_qﬁz \grface
the area o e upper end opening 25a is larger than the c¢ross-secti

area of the |nternal flow path 25b in aggdirection perpendicular to the
first direction. A circunferential wall 27 of the hollow cylindrical 10
menber 25, a topnost end surface 25d is a substantially plane surface

substantially parallel with the bottomwall le. The end surface of the

circunferential wald %g)ﬁg%‘:%% tQﬁenEBBg?%ta eé‘f'o%&éf %%1?5%3#:]%%0@@0' in

an inclination along ci rcunf erence the u end openi

The di ametgr of ihe upper send apeni PF-29a=LN {he, 'Mé&‘@ibﬂ” f‘%‘o&nec*&hé’“
that is the mgjor axis, is approximately 1 mmand preferably 2 mm or

greater. cHMi® A %xz@e%ﬂsﬁueshwke ddhe sudace I:@ﬂé!r@@ thet he: ddkyased; & n
this enmbodinent is 30 MY m- 45 nMYmat 25 C, neniscus is hard 20 to

gener at e agnventbhatfie ittke adberesmonvdhe Upper €hndredpeii,ngb2bavasd,cleven if
formed, easily breaks in accordance wth the introduction of air. The

i nners di ampeteer cofl thveniimcer Hdd heswepatihs2abhtisllyr eferhbpaapproxiast el y
0.8 mMmor greater. This is because 25 neniscus may be formed by the ink in
t he dir edthicorant@s chPésdtehe vipmear nandf largrpatth 2%d iifs therganethdinangt@r of

the internal flow path 25b is |ess than 0.8 mm |f the inner dianeter of
the i nt eCFASSHEERTAETh 2583 s dppled mafeBy 18 WO 2boseGh 5368 1n a

PCT/JPZOO%&%%%%%% pg%pendlcular to the first direction.

A circumferential wall 27 of the hollow cylindrical

10 mwmember 25, a topmost end surface 25d 1s a substantially
plane surface substantially parallel with the bottom wall le.
The end surface of the circumferential wall 27, except the
topmost end surface 25d, 1s formed in an inclination along
the circumference of the upper end opening 25a.

15 The diameter of the upper end opening 2Z5a in the
incliination direction, that is the major axis, is
approximately 1 mm and preferably 2 mm or greater. This is
because, since the surface tension of the ink used in this
embodiment is 30 mN/m -~ 45 mN/m at 25 °C, meniscus is hard

20 £o generate evenn 1f the ink adheres on the upper end
opening 25a and, even 1f formed, easily breaks in accordance
with the introduction of air.

The innexr diameter of the internal flow path 25b is
preferably approximately 0.8 mm or greater. This is because

25 meniscus may be formed by the ink in the direction to close
the internal flow path 25b if the inner diameter of the
internal flow path 25b ié less than 0.8 mnm. If the inner

diameter of the internal flow path 25b is approximately 0.8



mm or greater, the neniscus is difficult to form and even if forned,
easily breaks in accordance with the introduction of air. Mreover, even
if the ink adheres along the inner surface of the internal flow path 25b,

a flow patohgyigisheg 5 sufficient cross-sectional area iﬁnﬁ?ﬁﬁﬁﬁﬂm&k§h0Ut
significantly i1 ncreasing the resistance for the introduction of air.

Because the above-described hollow cylirmdrical nenber 25 is forned
integrally with the nain body case la 10 whose top surface is open, the
mai n body case |la can be easily produced by tool nolding, resulting in the
reduction of production costs. In addition, assenbly procedures can be

om tted, rantht hysesheropanal i 98, eEEast i1venesssi NI Lases.ro . Mr egyer evadver se
effects that the air is not correctly 15 introduced due to the flow of ink

in the intferfvadmed, owapat hy 2bbakeoimt heceornetid N NOrtheN: 2beoaGanibg
prevented. The ink may adhere at the open end of the hollow cylindrical
menber 2%f arithe Naorke omyrentearer nsfdehkehergof adhasesheliotly catd ridgerl is
inclined or fallen before the user 20 installs the ink cartridge 1. to the
ink jet se¢dediengL dgpar antsraadf tfidrovwpramduct 26h, FThélmaj qraitly lodvimg &n t he
hol  ow cylindrical menber 25 returns to the ink chanber 16 due to the air
that ¥ apifdif Hf1HGRE | ntorehe sartEareti dgerea under t eecwkded pheksute as

descri bed ,abqve. Fgﬁfver, if 25 the ink remains in the hol|ow cylindrical
menber 251GPHRCEN Y el R TEFSERE (88 TREAEVES A A Rar v b EREGt 1P m t he

installa%'onipart 3 thereafter and inclines or drops the ink cartridge 1,
the internaf ﬁTom/path of the holl ow WO 2005/ 075203 11 CT/ J132005/ 002358 62

Because the above-described hollow cylindrical

member 25 is formed integrally with the main body case la

10 whose top sgrface is open, the main body case la can be
easily produced by tool molding, resulting in the reduction
of production costs. In addition, assembly procedures can
be omitted, and thus the operation effectiveness increases.
Moreover, adverse effects that the air is not correctly

15  introduced due to the flow of ink in the internal flow path
25b from the connecting portion 25¢, can be prevented.

The ink may adhere at the open end of fhe hollow
cylindrical member 25, or the ink may enter inside thereof,
as the ink cartridge 1 is inclined or fallen before the user

20 installs the ink cartridge 1 to the ink ‘et recording
apparatus 2 after production. The majority of ink in the
hollow c¢ylindrical member 25 returns to the ink chamber 16
due to the air that rapidly flows into the ink cartridge 1
under the reduced pressure as described above. However, if

25 the ink remains in the hollow cylindrical member 25 at this
time or i1f the user removes the ink cartridge 1 from the
installation part 3 thereafter and inclines or drops the ink

cartridge 1, _ the internal flow path of the hollow



cylindrical nenber 25 may be bl ocked. However, the upper end opening 25a
of the hollow cylindrical nenber 25 is formed with an inclination with
respect to the first direction and has an area | arger than the
cross-sectﬁ@ﬂﬁ%m@sﬁbea in a direction orthogonal to the fjrsipdidi@sikon of
the internal Tlow path 25b. Therefore, the chance that the neniscus is
formed by the ink in the upper end openigig 25a can be reduced. Moreover,
even if the neniscus is forned, it can break easily in accordance with the
introduction of 10 air. Furthernore, the inner dianeter of the internal
flow path 25b has a size wherein the neniscus is not forned in the

di 1 ect 1 on:yjx P oKk § NGekiBler N2l ALoW et B1250oq Thegfobe, thed thrgguct i on

of air is perforned correctly wthout causing the uctuation, an

supply oferddk dgenthd 54 eeer dipg head 16«capyhe nsmaethl v asgep! bshedg
allowing the discharge of the ink to be maintained uniformy. Next

modi fi ed fexangal esviofh t hen uppesl ek openi Rg t2ba rpfpddie hebl ovheyl Fndgtcal
menber 25 are explained with reference to FIGS. 25A-26B. 20 As shown in
FIGS . 254 rmwk125B, ahhe huppean eadeapoibirgrroftitdne hold oveoyki-sdetcahamenber
25 may be fornmed in a stepped shape. The upper end opening 25a may be

st ruc®ur &y o serddiecil @t PldmesRBaato2bde fdhisch dieechlbstafitthkly
parallel with the bottomwall and at a 25 different height, and a

rect angul &t S3indne 2580, Bihtleh 3% subBtanrefarty perperdiaigar thett heheot t om
wal | |e, and have ular circunference. As shown in FIGS. 26A and

,a non-ci.r (
26B, the“\?&&ércue%dl‘?/\o‘?%@%ﬁo §208SpC fpddos s 2agpergend opening 25a

can be reduced. Moreover, even 1f the meniscus is formed,
it can brealk easily in accordance with the introduction of

10  air., Furthermore, the inner diameter of the internal flow
path 25b has a size wherein the meniscus i1s not formed in
the direction to block the internal fiow path 25b.
Therefore, the introduction of air is performed correctly
without causing the fluctuation, and the supply of ink to

15  the recording head 7 can be smoothly accomplished, allowing
the discharge of the ink to be maintained uniformly.

Next modified examples of the upper end opening 25a
of the hollow cylindrical member 25 are explained with
reference to FIGS, 25A-26B.

20 As shown 1n FIGS. 25A and 25B, the wupper end
portion of the hollow cylindrical member 25 may be formed in
a stepped shape. The upper end opening 25a may be
structured from semicircular planes 25aa, 25ac, which are
substantially parallel with the bottom wall and at a

25 different height, and a rectangular plane 25ab, which is
substantially perpendicular to the bottom wall le, and have
a non-clrcular circumference.

As  shown 1n FIGS. 26A and 26B, the upper end



openi ng 25a of the air introduction nenber 25 may be. formed wth an
inclination with respect to the first direction, and a protruding portion
244a may protrude in the first direction fromone side of the front end

openi ng 25g sausliggf ore, the front end opening 25a is fq&q&ﬁuﬁggﬁgﬁgtlally
in an oval shape and the circunference is structured froma plane 245a

which is the upper end of the protrudings portion 244a, a plane 245b
including the majority of the front end opening 25a, and a vertical plane
241a connecting 10 the planes 245a, 245b. The inner dianeter for the
internal flow path 25b of the air introduction nenber 25 in the above

descri beglpggﬂgigf lad rg:ﬂ Sal]l_“sl%(}%d%c%r% m%ﬁ%‘ﬁe%B %an@:!]«_s{s £ermed

i nt roduct nmber orned 'sSuch not "on e ar

opening 23&n Syl %&%na*%%nt he ot %ésﬁ@éﬁ' QBalch%f €3 s0f diheditginalyd! ow
paths in the direction perpendicular to the first direction, but” al so t hat

sur f aces aof orgRdrddigrg Ci peuniehenaa 0f de opedichgdrr e {01 rr@@heby tir e
mutual |y different planes. Therefore, formation of the meniscus by 20 the

ink in théreppdonendropenbng 2badeancfe reducedorand erfchusypeaffregtBssi m | ar
to those in the above-descri be enbodi nent can be provided. As should be
appr eci at'égrevarieous hentiodintentrsd avgenavai £abl és Eormexamplbest el abeni ng
of the hollow 25 cylindrical nenber 25 in the above-described enbodi nent
may be féPméd By alwehsikmedndi Bhsnalinpunfierereet i hy atrastawgide Lunm far ent

W th resgect tog the first directigon, or may be formed in a non-circular
shape subhags §4é@rclghﬂﬁgt|%§\Mﬁ@@oﬂﬂﬂ?%903epéT/9520@@F002§§?rQQP

portion 244a, a plane 245b including the majority of the
front end opening 25a, and a vertical plane 24la connecting
10  the planes 245a, 245b.

The inner diameter for the internal flow path Z25b
of the air intrcoduction member 25 in the above described
modified examples, 1s made 0.8mm or greater. The air
introduction member 25 is formed such not only that the area

15 of the opening 25a is larger than the cross-sectional area
of the internal flow paths in the direction perpendicular to
the first direction, but alse that surfaces forming the
circumference of the opening are formed by three mutually
different planes. Therefore, formation of the meniscus by

20 the ink in the upper end opening 25a can be reduced, and
thus, effects similar to those in the above-describe
embodiment can be provided,

As should be appreciated, various embodiments are
available. For example, the opening of the hollow

25 cylindrical member 25 in the above-described embodiment may
be formed by two planes diagonally intersecting at an angle
different with respect to the first direction, or may be

formed in a neon-circular shape such as a circle that is



partially cut out. In addition, a hollow cylindrical nenber 25, which is
formed integrally with the bottomwall 1e and rises from the bottom wall
le in the first direction toward the open 5 top surface of the main body

case la, i\gaf d,Qn the bottomwall le. The front end I of the
air intro‘zgczﬁtlr’%ﬁ‘zr(r]gnber opens above the surface of the i]ﬁkpﬁ‘lnr%ﬂ‘%{(ﬁggf;nk

chamber 16. The outer shape and the intggnal flow path 25b of the hollow
cylindrical nenber 25 is formed in a 10 tapered shape in which the dianmeter
narrows gradually towards the upper side. The connecting portion of the
hol  ow cylindrical nenber 25 with the bottomwall 1le is fornmed in a shape

to expand fromitihe Lop Hfc the hollow cylindrical menber 25 towards the
bottom vvgjlal l e ril\/greover, 7.5 a cylindrical wall 50a of the commrunication

chanber 50 is forfedghntegnal ly ha BowybhndiiGalcShapenbara ;$equence, with
the hollow cylindrical nmenmber 25, fromthé |ow end of the connecting

portion 25C mcmess imedeiiomwath ke At o 654l L, 1Ehancomu £ati+on
chanber 50 and the internal flow 20 path 25b of the hollow cylindrical
menber 2% har eodororedwadioakhlin contdi muewsd ydviracthent apereddi rher St ace
of the <connecting portion 25c. Furth.ernor.e, by the connecting portion
25c, het$trengrhaoe thie tbenecting puwint wfse hka, hald ooeylechdeicat herenber
25 to the bottomwall le is 25 increased, and deformation of the holl ow
cyl i ndri Ea-teEnbERl1l28eat t Héq | AEBIt neltdt nPren e £22ef PBctBher omx

envi ronment al changes can be prevented. As described above, the main body
case la 8flt‘Ltrf?§1U\ﬁ%l%@OE§9 3CPERFI PRV 0G2gsgsuRtace of the ink in

the ink chamber 16. The outer shape and the internal flow
path 25b of the hollow cylindrical member 25 is formed in a
10 tapered shape in which the diameter narrows gradually
towards the upper side. The connecting portion of the
hollow cylindrical member 25 with the bottom wall le is
formed in a shape to expand from the top of the hollow
cylindrical member 25 towards the bottom wall le. Moreover,
15 a c¢ylindrical wall 50a of the communication chamber 50 is
formed integrally in a cylindrical shape in a sequence with
the hollow cylindrical member 25, from the low end of the
connecting peortion 25¢ across the bottom wall le. As a
result, the communication chamber 50 and the internal flow
20  path 2b0b of the hollow cylindrical member 25 are formed
smoothly continuously via the tapered inner surface of the
connecting portion 25c. Furthermore, by the connecting
pertion 25c¢, the strength of the connecting point of the
hollow cylindrical member 25 to the bottom wall le is
25 dncreased, and deformation of the hollow cylindrical member
25 at the time of molding or due +to effects from
environmantal changes can be prevented.

As described above, the main body case la of the



above-described ink cartridge 1 has a shape in which the top surface is
open. The hollow cylindrical nenber 25 is fornmed integrally with the
bottomwall |le and in a shape expanding fromthe front end opening 25a

t owar ds th§8g§%§9€§Mall le. 5 Therefore, the main body C%ﬁ%ﬁhﬁm%ﬁﬂlﬁ? can

manuf act ure asl by tool nolding, and thus the manufacturing c6s

be reduced. Moreover, because the hollgw cylindrical menber 25 and the
mai n body case la are fornmed integrally, assenbly processes can be
omtted, and the operation efficiency can 10 be increased. Furthernore,
adverse effects that air is not correctly introduced, because ink enters

o the Jerngloc L pah 28k ol e hal Low gyLindtical erer. 251 rom

the connecting portion 25c between ow cyltndrical nmenber and

the main Hody Gase |dhefan Me pravent %@11%3:1@589&%5 pkQ 31 %@@ongﬁ d.

aspect of the disclosure, there is no'need to prOV|%e a protrusi

openi ng tifeeqepaniyng:ofh tike vebveomenbher at thes i nstal kakiben pafdnPind he

i nkj et recordi ng apparatus. Therefore, there is an effect”™ that positioning
the ink cactritdge Andnthenidnsimaidiatd @b paréwa@dwherhd nsbakbinngrdihe ik
cartridge to the installation part becones easy. According to an exenplary
aspect offhepeldiree! dsw epaimhendy heasaklgartar dge isnnéaovedeky eragiiey

i nkj et recordin apparatus, the valve nenber contacts the val ve seat
portion 28 byoehe Me§ing porbrorbhisd thise makuife giteviant edobtonsérakieng  or
evaporating t hrough the ogening. Mor eover, when the ink cartridge is

i nst al | e§S6H ERe’ TAKEPEE Y eC6FAPAG APFal@iusov ERbipdrieadameB®speied by
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processes can be omitted, and the operation efficiency can

10  be increased. Furthermore, adverse effects that air is not
correctly introduced, because ink enters into the internal
flow path 25b of the hollow cylindrical member 25 from the
connecting portion 25¢ between the hollow cylindrical member
25 and the main body case la, can be prevented.

15 According to an exemplary aspect of the disclosure,
there 1is no need to provide a protrusion for opening the
opening of the valve member at the installation part of the
inkjet recording apparatus. Therefore, there is an effect
that positioning the ink cartridge and the installation par:

20 when installing the ink cartridge to the installation part
becomes easy.

According to an exemplary aspect of the disclosure,
when the ink cartridge is removed f£rom the inkjet recording
apparatus, the valve member contacts the valve seat portion

25 Dby the urging portion, and the ink is prevented from leaving
or evaporating through the opening. Moreover, when the ink
cartridge 1s installed on the inkijet recording apparatus,

the valve can be opened by uniformly raising the wvalve



menber by the operation nenber and separating the valve nenber fromthe
val ve seat portion. According to an exenplary aspect of the disclosure, a
conpl ex operational procedure to attach the urging device 5 that urges the

val ve nmenher. i n,.area in which the valve nmenber is posigt,i hecapes
unnecessgﬁgbzﬂggg? ?ngly, there is an effect to reduce ﬁ%ég %ﬁ?ﬁgbgfing

cost of the ink cartridge. According g an exenplary aspect of the

di sclosure, 10 the ink is prevented froml eaving or evaporating through
the opening. According to an exenplary aspect of the disclosure, the ink
supply opening and the air introduction opening can be opened when the ink

cartridggahSeknsi@l ligd gepgbgt%éni r}&é@éﬁti% Pafdy And. LS r¢an it paduce

the air 1n the cartridge at the sane tine nthe ink 1I's supplied to the

recordi ngoapRar at-us. +he addibi aRarabokeast, one of the first and second
val ve systens conprise a valve seat portion and a valve nenber novabl e

with respect to theoslive seata?lepontl £y Theeval wer nefidesibascanre,

operation nenber protruding outside the ink cartridge and is structured
such t hat cbhe lepercatdran imerleneaddacis theaitnsthl [Etd omrpang dekeénet he
ink cartridge is installed on the installation part so as to separate the
val vé netibet frgmst HehaaryeveeaemBrponrt i @n. aWsen browhdichg the valve
installation part with the operation nenber that protrudes in
correspdhdiehed wi-Eh Peeltioped JprICERRDNIIVARFESSEYSem (RCHDEE1IBE Feal ed

ooRrvent  Lhe Lok rom Leaking and_manufactured te acouratel , peiptain WO

ink cartridge.
According to an exemplary aspect of the disclosure,
10 the ink is prevented from leaving or evaporating through the
opening.

According to an exemplary aspect of the disclosure,
the ink supply opening and the ailr introduction opening can
be opened when the 1ink cartridge is dinstalled on the

15 installation part and thus can introduce the air in the
cartridge at the same time when the ink is supplied to the
recording apparatus. In addition, at least one of the first
and second valve systems comprise a valve seat portion and
a valve member movable with respect to the wvalve seat

20 portion. The vwvalve member has an operation member
protruding outside the ink cartridge and is structured such
that the operation member contacts the installation part
when the ink cartridge is installed on the installation part
so as to geparate the wvalve member from the valve seat

25 portion. When providing the installation part with the
operation member that protrudes in correspondence with the
flrst and second valve system, it must be sealed tTo prevent

the ink from leaking and manufactured to accurately maintain



the nutual positional relationships between two protruding operation
menbers and the nmutual positional relationships between the ink supply
opening and the air introduction opening. However, there is an effect that

the ink ¢ r .h.can be easily installed to the instal]at]j part while
easily naﬁ&bﬁh@ﬂﬁ?ﬁﬁ wi thout requiring high accuracy in ﬂﬁgahﬁggﬁﬁgﬁﬁa

rel ati onshi ps. According to an exenpl aryy aspect of the disclosure, the two
val ve systenms can be opened by noving the ink 10 cartridge sinply in the
direction of the installation part, providing better operability.
According to an exenplary aspect of the disclosure, when installing the

ik cart tdog, on, e, Lost ALLAtT 001BaEL L S, 86ES5aLY, d 0,BEEULALELY

position e second wvalve system-at a position of the

i ded i : : | . ; 4
provi ae o?@rgggon'W%ﬁg%fg'gﬂdpﬁﬁha H@%@ﬁfogégftfg éilqye?%ﬁggﬁfhg?étis an

val ve system does not have to accurately positioned, and

effect thatybBR ke Carly i d98pean D88y Yandranukacs ur ed; n8pdqliBe i on
installation of the ink cartrrdge to 20"the installation part becones

easy. Acepeding.t oideeXePtREYcaspegh effrhe dhsel e einkacsenphexe
operational procedure to attach the urging device that urges the valve
menbér i naan la¢ eadd whi dmstdae lval véo mehbker instpbsiationedphetonedile
unnecessary. Accordingly, 25 there is an effect to reduce the nmanufacturing
cost of eheilynkacafecitdgengActidridiviy tecahrexenplahyaaspectcofinhghe
disclosure, there is_an effect that by operating the operation nmenber, WO
2005/ 075R081 PET 3200520023581 P68

According to an exemplary aspect of the disclosure,

the two wvalve systems can be opened by moving the ink
10  cartridge simply in the direction of the installation part,
providing better operability.

According to an exemplary aspect of the disclosure,
when installing the ink cartridge on the installation part,
it is necessary to accurately position the second valve

15 system at a position of the hollow member provided in the
installation part. However, the position of the first valve
system does not have to accurately positioned, and thus
there i1s an effect that the ink cartridge can be easily
manufactured, and the installation of the ink carxtridge to

20  the installation part becomes easy.

According to an exemplary aspect of the disclosure,
a complex operational procedure to attach the urging device
that urges the valve member in an area in which the wvalve
member 1s positioned becomes unnecessary. Accordingly,

25 there is an effect to reduce the manufacturing cost of the
ink cartridge.

According to an exemplary aspect of the disclosure,

there is an effect that by operating the operation member,



the valve is raised uniformy and the valve is opened by separating the
val ve portion fromthe valve seat portion. According to an exenplary
aspect of the disclosure, there is an effect to prevent the fluid fl ow ng

to the valy. ¥ em from | eaki ng outsi de or evaporating... £ j to an
exenpl ary %gﬁgdyé%ﬁhthe di sclosure, there is an effect 3%§ﬁﬁ?ﬁ@&ﬂ%§9

cartridge can be easily manufactured wgghout requiring high accuracy in
the nutual positional relationship between the ink supply opening and 10
the air introduction opening of the ink cartridge or the mutual positional
rel ati onship between the extraction portion and the air supply portion of

the eyl (ANEEh RGN B SEhEN H d D€ s S KaBaNER daP o

the installation part can bée easil i eved. an i recordi ng

appar at Ueddk 21aRaness: lw?’alﬁﬁ%%’@{‘tf@ﬁ eat, né cﬁ%i\%‘ 9@&1:?%’0@%%@% that is

structured'to allow attac and detachnent an in nt ai ner

(hereinafter refest@drlongstanahnk &arlkhd9)spd W0 JO0MFaH8 sATRVIded to a
hol der for holding the ink cartridge. Each 20 roomis filled with a porous

mat eri al ;thangd projectd iecpard iwnsydhatt g of Beid upwaw thy teomnthe uprer end
are fornmed. An end of one of the porous material is connected to an air

i nt r dductsiyer copeiang, L carid rtcheouiowete sur faxcep@faithreg. ot her porous nmateri al
is connected to an ink supply opening. 25 The ink cartridge is provided
with a through hotecoxtyangatbons iemsartlizay ofsreath of the prhisjicdctsivoe,
portions at the bottomportion. A filmyvalve that can open a valve

ext ends FRE#HCt hes prg) eef fBAt pdiltdtonsheByiilhsFarticagoehecink MDD 2665/1075203

PCT/ JP2005/ 002358 69 | , ,
manulfactured without reguiring high accuracy in the mutual

~ positiconal relationship between the ink supply opening and

180 the air introduction opening of the ink cartridge or the
mutual positional relationship between the extraction
portion and the air supply portion of the installation part,
and thus the dinstallation of the ink cartridge on the
installation part can be easily achieved.

15 In an inkjet recording apparatus, in Japanese Laid
Open Patent Application No. H9-85963, that is structured to
allow attachment and detachment o¢f an ink container
(hereinafter referred to as an ink cartridge}, two rooms are
provided to a holder for holding the ink cartridge. Each

20 room is filled with a porous material, and projection
portions that project upwardly from the upper end are
formed. An end of one of the porous material is connected
to an air introduction opening, and the lower surface of the
other porous material is connected to an ink supply opening.

25 The ink cartridge 1is provided with a through hole
that allows insertion of each of the projection portions at
the bottom portion. A film +valve that can open a wvalve

extends from Lhe projection portions. By installing the ink



cartridge to the holder, the two roons and the inside of the ink cartridge
are communi cated. However, the inside of the cartridge is generally in a
negative pressure in a package. \Wen installing the 5 ink cartridge, if-a

val ve for‘bggmkﬂ% ﬁprIy openi ng opens before a val ve for(%@@gﬁ#ﬁmzyﬁ
i ntroduction’o g, the ink reserved on the recording app paratus si de

reverse-fl ows |nto the ink cartridge. he ink in the ink cartridge is

mai ntained in a deaeration state, and the state cannot h )e 10 mai ntai ned
if the ink that has been discharged is brought back. Mreover, the

meni scus of the ink fornmed inside nozzles of a recording head is destroyed

as the ink.hLs. I 1 e t resul t re. has

been a priéblter%i att%cejxtche eqtdéllr.:’k Ec%n fécggsc%lﬁgggae 18° E@r%o%fn%ﬁs of

the di sclogure 0f- ity éidﬂg@ﬂﬁhﬁgl consi deration of the above-descri bed
- i ge E%%t

probl em provide an’ink cartri can prevent the reverse-flow of the

ink t o the ink gard+éege rpen il bfngzﬂé‘ech%rﬁaéé“l@e g5y 1
mai ntaining the ink in the normal condition as wel ntalnln t he

excel | entindisschaggeiot theddsiued oithe gooerding head. MBIk GRr tEidge
according to an exenplary aspect of the disclosure has an ink chanber for
reservi ngniknkcaaricbidgest alf ed ablaehady amd dekachablly topehires ossh AG
apparatus 25 main body and is in a reduced pressure state prior to the

i nstal | aPRéRreTHe Vakvearfor dgeeconir i sesranuation i mpentugt i aheopenikng
formed in connunlcatlon with the in k chanber and being open for

i ntroducFR§EEVET 98) de ¢ hee ¢ &l TR PDO5AD7E263 ARCIOX00/ 00388 70t o

the ink cartridge, The ink i1in the ink cartridge s
maintained in a deaeration state, and the state cannot be

10 maintained if the ink that has been discharged is brought
back. Moreover, the meniscus of the ink formed insicle
nozzles of a recording head is destroyed as the ink ds
pulled towards the ink cartridge. As a result, there has
been a problem that excellent ink cannot be discharged.

15 Embodiments of the disclosure of this invention, in
consideration of the above-described problem, provide an imk
cartridge that can prevent the reverse-flow of the ink to
the ink cartridge when installing the ink cartridge and
maintaining the ink in the normal condition as well as

20 maintaining the excellent discharge of the ink to the
recording head.

An ink cartridge according to an exemplary aspect
of the disclosure has an ink chamber for reserving ink and
installed attachably and detachably to a recording apparatus

25 main body and is in a reduced pressure state prior to the
installation. The ink cartridge comprises an air
introduction opening formed in communication with the ink

chamber and keing open for introducing air inside the ink



chanber, a first sealing neans that seals the air introduction opening
before the ink cartridge is installed to the recording apparatus main
body, an ink supply opening formed in comrunication with the ink chanber

and 5 bei ng or supplying the ink inside the ink chamber . ide, a
second segﬁfﬁgﬁﬂggﬁé that seals the ink supply opening bef Teowwgy%ﬁk

cartridge is installed to the recordingpapparatus nmain body, and a check
val ve provided between the second sealing neans and the ink chanber, the
10 check val ve blocking a flow of the ink fromthe outside of the ink
supply opening towards the inside of the ink chanber. In an ink cartridge

accor di Ng-i Hn8dyr exenpl af - aspeeh 1 0f 4t hqnégr}sopolrﬁggggi, dt eqar iptroduction

opening and 15 the ink supply opening are e by side on one side

of the i nknehamhetiandobheihyl et segondpgeald NG MRANS; s k6 @peRed i N
accordance with the installation of the ink cartridge to the recording
appar at ustarei e boslyo rdm@nappkreainsridge peagrding 19 an igxenpl agyp120
aspect of the disclosure, the check valve | eaves the ink supply open in a
normal steenimy dokypedhein t herthow dartdmn t hetautigigdesak tdensdke suppl y
openi ng towards the ink chanber occurs, blocks the flowin a direction

t her edf . dsirgh PRRNEdr thoirdgeumebvind ngheo jnk exerphar yhe25i mlspebtimbb rt he

di sclosure, the air introduction opening is forned inside a first

cyl i ndri CHtsuedd f 8r FEGOHG vag il 19 r 8RS v deseklehdhienkinhanbeplyThe

-ink supply openi Is fornmed jnside a second cylindrical wall forned
outvvardlfp%%ﬁjﬁﬂ)Sl P19 JP2005/ 9ooR5Rdgy1 15  installed to the

recording apparatus main body, and a check valve provided
between the second sealing means and the ink chamber, the
10 check valve blocking a flow of the ink from the outside of
the 1ink supply opening towards the inside of the ink
chamber.
In an ink cartridge according tc an exemplary
aspect of the disclosure, the air introduction opening and
15 the ink supply opening are formed side by side on one side
of the ink chamber and the first and second sealing means
are opened in accordance with the installation of the ink
cartridge to the recording apparatus main body.
In an ink cartridge according te an exemplary
20 aspect of the disclosure, the check valve leaves the ink
supply open in a normal state and only when the flow from
the outside of the ink supply opening towards the ink
chamber occurs, blocks the flow in a direction thereof.
in an ink cartridge accoerding toc an exemplary
25 aspect of the disclosure, the air introduction opening is
formed inside a first cylindrical wall formed outwardly from
one side of the ink chamber.' The ink supply opening is

formed inside a second cylindrical wall formed outwardly



fromone side of the ink chanber. The first sealing neans is provided
inside the first cylindrical wall to cover the air introduction opening,
and the second sealing neans is provided inside the second cylindrical

wall to c r ink 5 supply opening. In an ink cartri cording to
an exenpl§¥§20§£§é%$ of the disclosure, the check val ve ﬂ%ggpﬁﬁEﬁHE% from
a shaft portion and a filmunbrella porgion. The unbrella portion is
positioned to face the ink supply opening, and a 10 space is fornmed between

the ink supply opening and the wunbrella portion to allow the flow of the
ink fromthe ink supply opening. Wien the flow fromthe outside of the ink

I ' ; i t he. . I la .cl I
ont att s o o7 Soke Ehe Cink NUpET s DRBRCRG. 18%An THe Larts} e BeEbFdi ng

Lo an exemplardy aspecinsohot Redisclosupgs shhes LLi st,95aldng fieaps and the
second sealing neans are a valve neans tonprising a val ve seal pB £i on

and a valade npibesdaeyabhe oMdi JLSPesl 1o @éa&wese%ﬁ%gp%éiﬁé‘- %I[‘ﬁe

val ve nenber noves fromthe val vé seat 20 portion I n accordance wt
i nst al | apirowicikd Hedinle e tedddged tOy1hedr £eoT di 1D appardbys pRLEN; Redy, to

open a valve. According to the ink cartridge of an exenplary aspect of
t he di scluoply, cpechieck val.ve that prevents the 25 ink fromflow ng from
the outside of the ink supply opening into the ink chanber is provided
between a seal i ngihea#s omkt heesideddor sopptying the iak aadetrbBai-pk
chanber. Therefaore, when the sealing neans on the side for WO 2005/ 075203
PCT/ JP2088PB65358 thg disclosure, the check valve is structured from
a shaft portion and a film umbrella portion. The umbrella
portion is positioned to face the ink supply opening, and a

10  space is formed between the ink supply opening and the
umbrella portion to allow the flow of the ink from the ink
supply opening. When the flow from the outside of the ink
supply opening towards the ink chamber occurs, the umbrella
closely contacts and blocks the ink supply opening.

15 An ink cartridge according to an exemplary aspect
of the disclosure, the first sealing means and the second
sealing means are a valve means comprising a valve seat
portion and a valve member movable with respect to the wvalve
seat portion. The valve menmber moves from the wvalve seat

20  portion in accordance with the installation of the ink
cartridge to the recording apparatus main body, tc open a
valve.

According to the ink cartridge of an exemplary
aspect of the disclosure, a check valve that prevents the

25 ink from flowing from the cutside of the ink supply opening
into the ink chamber is provided between a sealing means on

the side for supplying the ink and the ink chamber.

Therefore, when the sealing means on the side for



introducing air and the sealing neans on the side for supplying the ink
open while installing the ink cartridge to the recording apparatus nmain
body, the ink is prevented from reverse-flowing fromthe ink supply

opening tao,! i chanmber, which is in a reduced pressyre state.. ln
WhiebEp Bl B T ac i ng

addi tion, ation state of the ink is prevented f

due to mixture of the ink on the recordifi)g apparatus side into the
deaerated ink in the ink cartridge. Moreover, the ink meniscus inside the
nozzl es of the 10 recording head is prevented from bei ng danaged, and thus
defective discharge of ink fromthe recording head is reduced. As such

there is. ef fect_ that, t he cellen ecordi ng quality.is mai,ntai.ned.
AccordinjgﬁgQ:%§%Wi‘gﬁﬁirﬁ&éﬁ gggor%?%él?% an- 4% é%%néﬁg?ységﬁecFoﬁf t he

Acco! ik cart g g {6 di =45 ox _
For o S by ar e D one a7 86 B nE T ChaRbErs AR PRecFrrer 8Rd °

second  seal iRGJRANS, A opened haAccoadancge W LR §Bepi-nskalbat kegy of
the ink cartridge to the recordi ng apparatus nain body. 20 Therefore,

because tweserlimewiBans Gam benepengd byuphnet adddnnd hed nknear takdge
fromone direction, the installation of the ink cartridge to the recording
appar@at ushamiiar  bodyi ddecisresn easyedited@ddrtsonret Bereel.s an efifiéciont hat
the ink is prevented fromreverse -fl.ow .ng as described 25 above, even if
ei t her séald ngdeeanstignopertedd i rsf dobet o inlpcl iiwat irorewinitdrd i Akom
cartridge at that time during the installation and the like. WO

2005/ 075263 cpCPrRP2@as5/ 009358 Mm3xAsEer ditngthe thek i Ak ddra r regerdsesdr di ng

to an
apparatus side into the deaerated ink in the ink cartridge.

Moreover, the ink meniscus inside the nozzles of the

10 recording head 1is prevented from being damaged, and thus

defective discharge of ink from the recording head is

reduced. As such, there 1is an effect that the excellegt
recording quality is maintained.

According to the ink cartridge according to an

15  exemplary aspect of the disclosure, the air introductiocon

opening and the ink supply opening are formed side by side

on one side of the ink chamber, and the first and second

sealing means are opened in accordance with the installation

of the ink cartridge to the recording apparatus main body.

20 Therefore, because two sealing means can be opened by

installing the ink cartridge £from one directicon, the

installation of the ink cartridge to the recording apparatus

main body becomes easy. In addition, there is an effect

that the ink is prevented from reverse-flowing as described

25 above, even if either sealing means 1s opened first due to

inclination of the ink cartridge at that time during the

installation and the like.



exenpl ary aspect of the disclosure, the check valve |l eaves the ink supply
open in a nornmal state and only when the flow fromthe outside of the ink
supply opening towards the ink 5 chanber occurs, blocks the flowin a

direction reof . .Therefore, there are effects that a _of the
e Lt

reverse-fl rated, and thus the pressure on the ead
side is prevented fromsignificantly changing: That is, with a structure
to close the valve in 10 the nornal state and opens only when supplying the
i nk, when the pressure on the recording side changes and increases due to
t he novenent by the carriage and the like, there is no place for the ink

to escape, and t e t.he r.egording side increasgs, which
prevents nor mal g$%§é§§%§&0f8€5tﬂh ) %%re 58@?A%V306%ﬁ¥ﬁ6ﬁfﬁ% Gglv%nin t he
normal s versefl i nk a r.Js er and

t hus su%%%gp&%g o%%%%%é?sggrgygn?%%%Q%%%g$%inaﬁgoqﬁﬁ%ﬁ%hﬁégé?tiégggsof an

exenpl ar ¥ ea3pRCls 1@ N &l S Gl PSUNE e @4t n&ﬁedagwogheﬂe’ahagfiéw 20

formed inside a first "cylindrical wall formed outwar rom one side of

the ink ehambeihe ThetsNKe SUBPheOpe NGupS1 vyl @HERd ngnsi s s eeandink
cylindrical wall fornmed outwardly fromone side of the ink chanber. The
firsts seahenpemreanscuirs, priovédies ivrsi delohke fhrst eMldendriiceal twekbécFo cover
the 25 air introduction opening, and the second sealing neans is provided
i nsi de t feesecome,cythadei cate walflfetascovieatt he bmkllsuppbynoperd nghe
Therefore, the air to be introduced and the ink to be supplied are

conpl et eFgvesparatey, and thisratrde ADR0OBLG752D8 RO IP20050002858 74

is an effect that the air is not mxed into the ink to be o
recording head side 1s prevented from significantly

changing. That is, with a structure to close the valve in

10 the normal state and opens only when supplying the ink, when

the pressure on the recording side changes and increases due

to the movement by the carriage and the like, there is no

place for the ink to escape, and the pressure on the

recording side increases, which prevents normal discharge of

15 ink. Therefore, by opening the valve in the nocrmal state, a

small reverse-~flow to the ink chamber is tolerated, and thus
such a phenomencn is prevented.

According to the ink cartridge of an exemplary

aspect of the disclosure, the air introduction opening is

20 formed inside a first cylindrical wall formed outwardly from

one side of the ink chamber. The ink supply opening is

formed inside a second c¢ylindrical wall formed outwardly

from one side of the ink chamber. The first sealing means

is provided inside the first cylindrical wall to cover the

25 ailr introduction opening, and the second sealing means is

provided inside the second cylindrical wall to cover the ink

supply opening. Therefore, the air to be introduced and the

ink to be supplied are completely separated, and thus there



supplied. According to the ink cartridge of an exenplary aspect of the
di scl osure, the check valve is structured from 5 a shaft portion and a
filmunbrella portion. The unbrella portion being positioned to face the

i nk Supplﬁﬁ@&@&%gggng?ona space is forned between the ipéﬁ&hﬁg&%wgggghggly

and the to allow the flow of the ink f

openi ng. When the flow fromthe outside,qf the ink 10 supply opening
towards the ink chanber occurs, the unbrella closely contacts and bl ocks
the ink supply opening. Therefore, there are effects that the check val ve
can be formed sinply and at | ow cost, that the pressure at the recording

head si de J s.pr d.fraomf. uc ti;ng as_15,descri bed above,, and that the
reverse-?ﬁ%m?%a%%ggggcéﬁ¥§ié&@g %#gvé%téﬁﬂhh%ﬁx? o& ﬁrggm%bBEﬁdPﬂgkﬁo t he
ink cartrd Qfqyan exenplary aspect of the disclosure, the first sealing

means and the second sealing neans are a valve nmeans conprising a valve 20

seat portion and ﬁc&@w@ngngn@@r -mé/abﬂrﬁcwé&-ﬁﬁcﬁe)ge&t d© the esé@h}é?ﬁa%at

portion, and the val ve nenber nove fromthe va seat portion

accor daneepddth dheciasdiadd aidore of thdechokyx ¢altei dgesto,thgregcerding
apparatus main body, to open a valve. Therefore, there are effects that

t he seal iengshefinsp@bttan bed or nBdlmi LbaegilEplw Struct urenandmbhat 1hhe
installation of the ink cartridge to the recordi ng apparatus nain body
becones easyiom Heikeaagitigmdrhst@anfank chanbek bupwphicbpenknis ¥Od
2005/ 075203 PCT/JP2005/ 002358 75 filled. Wien the ink cartridge is
installeéi%P%F?eééHﬁQﬁPed between the ink supply opening and the

umbrella portion to allow the flow of the ink from the ink
supply opening. When the flow from the outside of the ink

10 supply opening towards the ink chamber occurs, the umbrella
closely contacts and blocks the ink supply opening.
Therefore, there are effects that the check wvalve can be
formed simply and at low cost, that the pressure at the
recording head side is prevented from fluctuating as

15 described above, and that the reverse-flow can be accurately
prevented when it occurs.

According to the ink cartridge of an exemplary
aspect of the disclosure, the first sealing means and the
second sealing means are a valve means comprising a valve

20  seat portion and a valve member movable with respect to the
valve sealt portion, and the valve member move from the valve
seat portion in accordance with the installation of the ink
cartridge to the recording apparatus main body, to open a
valve. Therefore, there are effects that the sealing means

25 can be formed with a simple structure and that the
installation of the ink cartridge to the recording apparatus
main body becomes easy.

An ink cartridge has an ink chamber in which ink is



apparatus, such as an inkjet printer, the ink is supplied fromthe ink
chanber to the recording apparatus. Depending on a condition, such as an
internal formation of the ink 5 chanber and viscosity of the ink, the ink

remai ns pathialldy. .. i.nside the ink chanber. Therefore, as ik [idge
t hat canq% é@%ﬁ%”%ﬁch remai ni ng of the ink, an ink cart#%g&ggﬁﬁﬁgéﬁged

Wi th grooves for discharging the ink aregnd a prism for detecting the
anount of remaining ink, for. exanple, has 10 been proposed in Japanese
Lai d- Open Patent Application No. 2000-71471. In such an ink cartridge, by
progressing the discharging of the ink around the prismusing the grooves

to ”akeﬂﬂyiédﬂ<tWBéHB$Héfi§§|%aE9r58§%i '1q%¥%f§g arg gfrtggrdgﬁéfp

on t
m sdet ection of the ink can revent ahen ere 5" is only a

anount  ofgdgak-du 4 he r. i boyez d i pbed_i -
cartridgé?k?%? #%e Cﬁ?@ﬁfﬁﬁefgﬁb?ﬁﬁﬁéFo vé%hgggne%ﬁ?n%?ﬁ% ?%ksgﬁé%ﬁgg for

di schar gimgnt hnd nkak scBeRBbanko e siaeofiddeasaptbiary bepeeaapplied
to the ink fromthe grooves becones 20 substantially the sane at the
positionomear apnidik iswppl yucPorli ain f ehtsupRhYi Ng-dde: bk otfo dihe rggor di ng
apparatus and the position distant fromthe ink supply portion.
Accor@inghwmbWMemnduwiﬂmmsﬂtpfofhéhbn&nmemmhﬁlmhkrmém@ih@kpa@h&HmQ?
becomes | ow, the ink splits by being pulled to the 25 position away from
the ink dipply pdvet ilovk dausien. t heanskfonay remeam imkt bertnkdghamhet. As
such, the ink in the ink_ chanber cannot be used conpletely. Enbodi nents of
t he di scFE8urRrafeRhi SUHVeRemenWI2005/ G18203nRCT/aP20087 0028581426

provi de an ing cartridge that can prevent nore accurately
provided with grcoves for discharging the ink around a prism

for detecting the'amount of remaining ink, for example, has
10 been proposed in Japanese Lalid-Open Patent Application No.

2000-71471. In such an ink cartridge, by progressing the

discharging cf the ink around the prism using the grooves to

make the ink to be difficult to remain on the surface of the

prism, misdetection of the ink can be prevented when there
15 is only a small amount of ink in the chamber.

However, in the above-described ink cartridge, if
the curvature of the grooves formed in the ink chamber for
discharging the ink is constant, the size 6f the capillary
force applied to the ink from the grooves becomes

20 substantially the same at the position near an ink supply
portion for supplying the ink to the recording apparatus and
the position distant from the ink supply portion.
Accordingly, when the amount of the ink remaining in the ink
chamber becomes low, the ink splits by being pulled to the

25 position away from the ink supply portion, causing the ink
to remain in the ink chamber. As such, the ink in the ink
chamber cannot be used completeély.

Embodiments of the disclosure of this invention



the remaining of the ink in the ink chanber. An ink cartridge of an
exenpl ary aspect of the disclosure is an ink cartridge including an ink
chanber and 5 ink supply openings for supplying ink in the ink chanber to

a recordiqugﬁgﬁhaﬁqs wherein curvature of at |east a pq&#éﬂg&ﬁﬂwg%yrality
n ‘arge

of edges f an‘internal shape of the ink chanber is r as
closer to the ink supply openings. In this cartridge, the ink in the ink
chanber is 10 supplied to the recording apparatus fromthe ink supply
openings. Curvature of at least a part of a plurality of edges form ng an
i nternal shape of the i nk chanber (e.g., an edge between surfaces forning

the ink %Q%r\l,:t_{%r, d Cﬁger%aefér c?gceooiﬁé?a Ja%r E?eir?n?r?doeé’e“ﬁcgc&@

shapes i he 1'nk onEes oser tAe i nk

openi ngStheTfi%Eaa'ﬁm@%fSW O tﬁ? *&99%%1}@ <4 0m a nmoderat e Shape
to an acute shape as it becones closer to the I nk supply openings.

Therefore, at a pgsi tiixgn &%%Ftrtlﬂgel nkKf sipplakoRen ngs addietcapisl lany force
applied to the ink from 20 the edges becones |arger. Accordingly, the ink

is led taisthesiurle suppl:y Ppencagsrbica pactuafingheredges sdigiber caaat ure
changes. As a result, because an occasion that the ink remains at a renote

froma heinmk ssupply cgeenimgs, fat swhpthitbeieapiill artye fiorlceclappubeedtto t he
ink fromthe edges 25 is relatively small, due to being attracted at the
posi tiona asdoselaratahacande preveht edurvheuicak ofn dthel¢akt chapdet can
be conpletely used. An ink cartridge of an exenplary aspect of the WO
2005/ 075263aPeirIp200y/ 0d235%es7 £ odisigico At eliten ,Shiee 0L | Bagtiakpart

of the pIurallty of
chamber” is made larger as closer to the ink supply openings.

In this cartridge, the ink in the ink chamber is
10 supplied to the recording apparatus from the ink supply
openings. Curvature of at least a part of a plurality of
edges forming an internal shape of the ink chamber {e.g., an
edge bhetween surfaces feorming the ink chamber, and edges at
a portion formed in projecting or cave-in shapes in the ink
15 chamber) becomes larger as closer to the ink supply openings.
That is, the shape o¢f the edges becomes from a moderate
shape to an acute shape as it Dbecomes closer to the ink
supply openings. Therefore, at a position near the ink
supply openings, the capillary force applied to the ink from
20 the edges becomes larger. Accordingly, the ink is led teo
the ink supply openings by a part of the edges which
curvature changes. As a resullt, Dbecause an occasion that
the ink remains at a remote from the ink supply openings, at
which the capillary force applied to the ink from the edges
25 is relatively small, due to being attracted at the position
and separated, can be prevenited, the ink in the ink chamber

can be completely used.

An dnk cartridge of an exemplary aspect of the



edges continues froman edge at a position higher than the ink supply
openings to an edge at the ink supply openings. Therefore, even when the
ink surface is lowered in 5 accordance with the consunption of the ink, the

ink is angQa%ﬁhymﬂed to the ink supply openings by the[ﬁﬂQﬁﬁthﬁiﬁ
continues to the |nﬁ supply openings formthe position higher an ?he i nk

supply openings and that have the larger; curvatures as closer to the ink
supply openings. Therefore, 10 the ink is prevented formremaining at a
vicinity of the side surfaces of the ink chanber that are renote fromthe
i nk supply openings. An ink cartridge of an exenplary aspect of the

di scl osuge 5.3 Jhat. t @ad,e:ta{e aatpaié?gé ghgﬁglturoq_d ittl'%/eaggelsulgasolriﬁ]&ggéag Ihz Ok

formed between a predetermn two surfaces the sur

chanmber, capdsCWBliH R DI rihie 8698dgks L T4 ep8RE ti BneaGhyneaniwngt i R of the
predeterm ned two surfaces. Wth the structure that the curvature of the

edge befiweernupml suspacksgd otal BY thryd Nkt chagbend subdlergMnimg20 each
conjunction of the two surfaces, the structure in which the curvature of

t he edgeTherkdipger, aswiroserhéw thkei nknisupphyfepeni igs dawsredeasihy
realized. An ink cartridge of an exenplary aspect of the disclosure is
tangent sgrpadescat witbnnsdot i wgnsamptdfort hef 2Bher etlel er ihwedinko sair f aces
at the edge are parallel respectively with the predeterm ned two surfaces.
Ther ef or @ccugages Yhawichg pricvet @il frebb £¥r 0REDLB9Gal o & easidge § ol

bet ween the two surfaces. WO 2005/ 075203 PCT/ JP2005/ 002358 78 An ink
cartri dge°dElBH®ExehPl aFye aspdct SegPPiye openings foxm the position

higher than the ink supply openings and that have the larger
curvatures as closer to the ink supply openings. Therefore,
10 the ink is prevented form remaining at a vicinity of the
side surfaces of the ink chamber that are remote from the
ink supply copenings.
An ink cartridge of an exemplary aspect of the
disclosure is that the at least a part of the plurality of
15 edges is formed between a predetermined two surfaces of the
surfaces forming the ink chamber, and curvature of the edge
is different in each conjunction of the predetermined two
surfaces. With the structure that the curvature of the edge
between two surfaces forming the ink chamber is different in
20 each coniunction of the two surfaces, the structure in which
the curvature of the edge is larger as closer to the ink
supply openings can be easily realized.
An ink cartridge of an exemplary aspect of the
disclosure is tangent surfaces at a connecting part of the
25 predetermined two surfaces at the edge are parallel
respectively with the predetermined two surfaces. Therefore,
edges having predetermined curvature can be easily formed

between the two surfaces.
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provi ded
sur faces
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apparatu
extendin

re includes a cartridge main body formng an ink chanber; ink
penings formed on a bottom surface of the ink chanber and for
g ink to a recording 5 apparatus; and ink, |eading portions

qugﬁﬁmggﬁéonl surface of the ink chanber and eﬁkﬁqﬂ%mgﬂhigghside

e ink chanber towards the ink supply openings. rva

re of

between the ink |eading portiomga@and the bottomsurface is |arger

vature of an edge between 10 the side surfaces and the bottom
of the ink chanmber. In this ink cartridge, the ink in the ink

formed in the cartridge main body is supplied to the recording

S fronlthﬁniq“]§uQ%L¥rq@%@ ngﬁvignihﬁgggﬁgﬁépaq&ﬁgﬂﬁprb%onghe

g fromthé side surfaces “of ein er towards the iInk
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the ink
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capil |l ar
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bottom surface of the ink chanber is nade greater than the

chanber. That is, the capillary force 20 applied to the ink at the
edge bet ween the i ekaheadi ngndporbironsnpat. ytithe i hkksuppl yaopeatcogdiaad t he
urface of the ink chanber becones greater than the capillary force
at tHe pegptirertusgarandeiskdéesgiihgcesoofiohe pokveAadbern thetbotsoienote
fromthe ink supply openings. Accordingly, 25 because an occasion that the
i nk renaictig faicea aferBte fronrhembernkRNSuFHIDEIGHEN e ot 1gmi ehrEaees

y force applied to the ink fromthe edges is relatively, snall

PCT/ JP200Q5/ 002355 79 prevented, the ink in the ink chanber can_he
® ¢k Fed the

conpl ete

10

15

20

25

etween e ink g portion an

pyrag@g;e of an edge
bottom surface is larger than curvature of an edgs between
the side surfaces and the bottom surface of the ink chamber.

In this ink cartridge, the ink in the ink chamber
formed in the cartridge main body i1s supplied to the
recording apparatus from the ink supply opening via the ink
leading portions extending from the side surfaces of the ink
chamber towards the ink supply openings. The curvature of
the edge between the ink leading portion and the bottom
surface of the ink chamber 1is made greater than the
curvature of the edge between the side surfaces and the wall
surface of the ink chamber. That is, the capillary force
applied to the ink at the edge between the ink leading
portion neat the ink supply openings and the bottom surface
of the ink chamber becomes greater than the capilllary force
at the pesition near the side surfaces of the ink chamber
that .  is remote from the ink supply openings. Accordingly,
bescause an occasion that the ink remains at a remote from
the ink supply openings, at which the capillary force
applied to the ink from the edges is relatively small, due

to being attnacted at the position and separated, can be

due



An ink cartridge of an exenplary aspect of the disclosure is that the
curvature of the edge between the ink |eading portion and the bottom
surface is larger as closer 5 to the ink supply, openings. Therefore, the

capi Il ary {,8h66/-23! i ed to the ink becones greater as CHQﬁ?ﬁu@Rn%ﬂﬁsi”k
supply openings even at the edges between the ink | eading portion and the

bottom surface of the ink chanber. Thus;4 the ink is accurately prevented
fromremaining at a position 10 renote ?ron1the i nk supply openi ngs. An
ink cartridge of an exenplary aspect of the disclosure is that the ink
| eadi ng portion extends to the ink supply openings. Therefore, the ink on

the bottome slrface ofcthey i nk charber Lasgacuralel kol sdito ks ) oo

supply openi ngs Vi he Tnk adi hg portions. e’in eading portion ‘may

be a projection REOjfﬁkirEﬁf{¥JQﬁéma t59n1%yé%?%§ﬁ§pr5% Lght hy 4 nyent i on)

or a groove forned on the bottom surface (the invention). An ink
cartri dgeyiQfc 1k exe s af Na ASPeLt cQfvhPEre 20r AL aEl PAYECHES whBAL tRPliwnal ity

of the ink leading portions are provided to gather to the ink supply
openi ngs la=amricheposuf bauadidngef Hhecdnksauppby aperingser Besausesar
plurality of ink |eading portions is provided to gather fromthe
sur r dunditieg ttHeer B0k, stibeliynkopeninhes bothemesivdsagcetiod thei2baikpk folrarber i s
further accurately led to the ink supply openings. An ink cartridge of an
exenpl ar graspest ob tthee dingclloswrmres s drieattean edgeiafsgthetionktheadikg
portion WO 2005/ 075203 PCT/ JP2005/ 002358 80 opEosite fromthe ink supply
portion E&RHlYuedPe¢piBpgeceven at the edges between the ink leading
portion and the bottom surface of the ink chamber. Thus,
the ink is accurately prevented from remaining at a position
10 remote from the ink supply openings.

An ink cartridge of an exemplary aspect of the
disclosure 1is that the ink leading portion extends to the
ink supply openings. Therefore, the 1ink on the bottom
surface of the ink chamber i1s accurately led to the ink

15 supply openings via the ink leading portions.

The ink leading portion may be a projection
projecting form the bottom surface {(the eighth invention) or
a groove formed on the bottom surface (the ninth invention).

An ink cartridge of an exemplary aspect of the

20 disclosure is that a plurality of the ink leading portiong
are provided to gather tc the ink supply openings from the
surrounding of the ink supply openings. Because a plurality
of ink leading portions is provided to gather f£rom the
surrounding therecof, the ink on the bottom surface of the

25 1ink chamber i1s further accurately led to the ink supply
openings.

An ink cartridge of 'an exemplary aspect of the

disclosure 1s that an edge of the ink leading portion



surfaces of the ink chanber. Therefore, the ink near the side surfaces of
the i nk chanber can be accurately led to the ink supply openings via the
ink |l eading portions. 5 There exists, in Japanese Lai d-Qpen Patent

Applicatiq&OQQWV&Q?B85963, an ink container (hereinafter m%ﬁﬁﬁ&kﬁﬂz%g as
e ed wth an

"an ink cartridg that reserves ink inside and is provi

opening on a bottom portion. An elastiggfilmvalve is provided at the
opening of the ink 10 cartridge. This ink cartridge is structured freely
attachable to and detachable fromto a holder. To the holder, a protruding
portion to open the valve is forned at a position facing the opening. A

t hrough r@%ﬁomef | eMbAg tide simnk isﬂlpbtl‘i'/ i %ggégﬂﬁr | 98+ OHLLO Lhe Qufside

is provided 15 at the protrudi ng portion. e ink cartridge is

correctl ysinsiabbed ochdeihal defanddie, varyeresopyshetand,yopgned yk t he
upward direction by the protruding portion of the holder, and the ink in

the ink catdei dgefblews ofit shde ink aclidiebdhr eugh ol £cangdatbeyopeni ng 20
However, the above-described ink cartridge has a structure that the
conmuni cati®nibet seepiyvhepinsnde and tbet Sinde lebdihg ipak tdamts.i dge is
normal |y bl ocked by the wvalve and is permtted by the protrudi ng portion
to push up the vahg&enwhes=isdsink dartr idgarniesecor Aecdrarst alHadedrtto 25
the holder. However, there is a problemthat the ink |eaks through the
openi ng iIPR1ECTEIR i acdildeRtRady pashetntip CHBIBEE hel HaHeidatiaadge i s
installed to the hplder. Enbodinents of  t dj scl osure of this invention,
n VIO 2005 0755 F§P2@65/366<2%t%31d%%ﬁ i bt at FBASEF ephank inside

above-de%&&&bgg[Hfg%fggdp&g Ed%ngno£g§ing on a bottom portion. An
elastic film valve 1s provided at the opening of the ink

10 cartridge, This ink cartridge is structured freely
attachable to and detachable from to a holder, To the
holder, a protruding portion to open the valve is formed at
a position facing the opening. A through hole for flowing
the ink in the ink cartridge out to the outside is provided

15 at the protruding portion. When the ink cartridge 1is
correctly installed to the holder, the valve is pushed and
opened in the upward direction by the protruding portion of
the holder, and the ink in the ink cartridge flows cutside
via the through hole and the opening.

20 However, the above-described ink cartridge has a
structure that the communication bpetween the inside and
outside of the ink cartridge is normally blocked by the
valve and lg permitted by the protruding portion te push up
the valve when the ink cartridge is correctly installed to

25 the holder. However, there is a problem that the ink leaks
through the cpening if the valve is accidentally pushed up
before the ink cartridge is installed to Lthe holder,

Embodiments of the disclosure of this invention, in



cartridge that suppresses the ink | eakage at m ninumeven if m soperated
before the ink cartridge is installed to the holder. 5 An ink cartridge
according to an exenplary aspect of the disclosure is attachablly and

det achabl y,} L to a recording apparatus nmain body i W th
a reservﬁ??qgﬁghﬁﬁg that reserves the ink. The ink cartri 'ES&#ﬁggﬁ es a

conmmuni cati on opening that is forned ingd 10 cylindrical wall formed on one
side of the reservoir chanber and comunicates with the outside of the ink
cartridge, a flow path, one end of which comunicates with the

comuni cati on openi ng and ot her end of which conmunicates wth the

reser vol foaharhera foNabie Ma0n avig A valyve 1. 068 ROLtien Brodlded in

t he conmuni cati on openi ng val ve me tructured <¢o ctabl

separ at ably W idlye  €8RECEuboLBE K8 YRCSERL UL e (alye, EANS Seal | ng

conmmuni cati on between the 1nside and outside o reservoir chanber when
the val veninmiheracont adfoddierval vismi20cseatr et | 08, 1304 AhloW BY the
conmuni cation between the inside and outside of the reservoir chanber when
the val véhaoteidher i s separated fromthe valve nenber for a predeterm ned

di stance upon the correct installation of the ink cartridge to the

recor®di ng apparatés neiln bedyridpd addookimg tenber 2getbatrhl ecksdihe
conmmuni cat i on between the inside and outside of the reservoir chanber by
cl osi ng e Flowbatlesken iheatachebhdrbendnoedsamebd vt Hasteided to
predeterm ned distance. In an ink cartridge according to an exenplary WO
2005/ 075203 1A APY0Y5/ BDR853tUg2 dwdect idy headdschasiippedt heifdhowepat h

is forned inside a . . .
reservoir chamber that reserves the ink. The ink cartridge

includes a communication opening that is formed in a
10 cylindrical wall formed on one side of the reservoir chamber
and communicates with the outside of the ink cartridge, a
flow path, one end of which communicates with the
communication opening and other end of which communicates
with the reservoir chamber, a valve means having a valve
15 seat portion provided in the communication opening and a
valve member structured connectably and separatably with
respect t the valve seat portion, the vélve means sealing
communication between the inside and outside o¢f the
reservolr chamber when the valve member contacts the valve
20 seat portion, and allowing communication between the inside
and outside of the reservolr chamber when the valve member
is separated from the valve member for a predetermined
distance upon the correct installation of the ink cartridge
to the recording apparatus main body, and a blocking member
25 that blocks the communication between the inside and outside
of the reservoir chamber by closing the flow path when the
valve member moves more than the predetermined distance.

In an ink cartridge according to an exemplary



hol |l ow cylindrical menber formed fromthe bottomwall upstandi ng towards
upper part of the ink cartridge. The bl ocking nenber is formed by
projecting towards the flow 5 path side and projecting in a substantially

cylindri CS‘#’Q&@@?’%’ aving an outer dianeter being subst a"';é’ﬁillﬁﬁl'-*ﬁﬁ%l* to

an inner the I ow path. At |least a front end of ocki ng
menber fits by closely contacting inside.he flow path when the valve
menber noves nore than the 10 predetermned distance. In an ink cartridge
according to an exenplary aspect of the disclosure, the blocking nmeans is
hel d under the close contact and fitting state. In an ink cartridge

di ng t mlary, 1 t,of the disgl t he val b
:(r:]go[ hgn%%ﬁﬁgg'ﬁﬁ%;gﬁ%ﬁ?%ﬁ eg iﬁﬁt’aeéﬁgﬂ‘ﬁ ;psﬁﬁﬁ}fﬁyéeﬁr@ﬁ“%dvnﬂa ]éc’vgi .aﬁl an
ink cartrl ing. t lLary. t..of the discl , £l
bath s dif ‘?"?Cf‘%{’?%ﬁg%ﬁ%éﬁnpg‘tﬁﬁ“ éfr?ﬁr?tr?%%ﬁgifﬁg’fmai Rt B Hwd e Thow

cart 11 dog,, 20, A0 h Ok AL A0R BeGOTAI R L0 aMnexampl acy aspact. ofride

di scl osure 15 inst attachabl Ty ‘and detachably to "a recording

appar at us, 1 i ROy, ik £quisPPesk- M N 18 £85§E¥ 0L RgChapherad haher espEwes
ink.. The ink cartridge includes a conmunication opening fornmed at one
side of therR5 Jinke canld i ggeetapen out skdesulpsfdon path tddlindrical
comuni cating the comuni cation opening to the reservoir chanber, a

bl ocki ng gteaberhavtagged rovadt ydismat i r betthgnsube tappreddly tdmpidl ow pat h
in accordance with the correct WO 2005/ 075203 PCT/JP2005/ 002353 83

i nst al | atdronimfet hdipmketear taf dygee t bow heatbeor ¥ ngeapparatippnt end of

the blocking member fits by closely contacting inside the
flow path when the valve member moves more than the
10 predetermined distance.

In an ink cartridge according to an exemplary
aspect of the disclosure, the blocking means is held under
the close contact and fitting state.

In an 1ink cartridge according to an exemplary

15 aspect of the disclosure, the valve member and the blocking
‘member are formed integrally with a resin material.

In an ink cartridge according to an exemplary
aspect of the disclosure, the flow path is an ailr
introduction path for introducing air into the ink cartridge.

20 An ink cartridge according to an exemplary aspect
of the disclosure is installed attachablly and detachably to
a recording apparatus main body and equipped with a
reservolir chamber that reserves ink. The ink cartridge
includes 2 communication opening formed at one side of the
25 ink cartridge to open outside, a flow  path that
communicating the communication opening to the reservolr
chamber, a blocking member arranged movably in a direction

to approach the flow path in accordance with the correct



t he bl ocki ng nmenber positioning with a space with the flow path when
correctly installed, and closing the flow path when noved nore than an
anount of novenent for the correct 5 installation. An ink cartridge

accordi ng W8 z%k/(%ﬁﬁpl ary aspect of the disclosure furt nh%:rlr{%ﬁﬁ‘l’%%? el

sealing neans positioned in the comunication opening a re"externally
t han the bl ocki ng nenber, wherein the s ing neans is 10 opened when

correctly installed. In an ink cartridge according to an exenplary aspect
of the disclosure, the sealing nmeans is forned froma valve seat portion
and a val ve nenber contactable and separatable with respect to the valve

seat porti%@%af@gtigs 8%5t%50%§hpq¥%ﬁ%$§ﬂvg%xgq:Q§9%$g?% i%$§%¥§%%ggggpber'

An ink cdrtridge according toan € ary aspec

further inel Ugﬁégﬁﬁlni Nk, SHpDL ygegggkggég};@gﬁe& g%g&sge%i%e Sderok,the

ink cartridge and opén outsid [ I'n the reservoir

chanber to,the 20Q.f ecordiRg 13PPRLALYS) BI N MYClEQEP%?%L%QVPn?QPﬁm ng

is an air introduction opening for Introducing air reservolr

chanber . wie@nmbREdCaiddd dgeaRCEar GntGirito &N AXGBRLAEY fASRAM Obribet
di scl osure, the front end of the blocking 25 nenber is structured that the

out er5 di aredted ] becbores snal ler towards the flow path. In the ink cartridge

according to an exenplary aspect of the, disclosure, the flow path is

structured that WBn2005%t 075203 iRPCH JP2005A008353 84 hxempimery dhgpeter

t her eof beconmes smaller froman end
of the disclosure further includes a sealing means
positioned in the communication opening and more externally
than the blocking member, wherein the sealing means is

10 opened when correctly installed.

In an ink cartridge according to an exemplary
aspect of the disclosure, the sealing means is formed from a
valve seat portion and a wvalve member contactable and
separatable with respect teo the valve seat portion, and the

15 blocking member is connected to the valve member.

An 1ink cartridge according to an exemplary aspect
of the disclosure further includes an ink supply opening
that is formed on one side of the ink cartridge and open
outside and supplies the ink in the reservoilr chamber to the

20 recording apparatus main body. The communication opening is
an air introcduction opening for introducing air into the
reservelr chamber.

In an ink cartridge according to an exemplary
aspect of the disclosure, the front end of the blocking

25 member is structured that the outer diameter becomes smaller
towards the fliow path.

In the ink cartridge according to an exemplary

aspect of the, disclosure, the flow path is structured that



surface being the bl ocking nenber side in a direction departing fromthe
bl ocki ng nmenber. According to the ink cartridge according to an 5
exenpl ary aspect of the disclosure, the valve nmenber is separated for the

predet er my, jstance fromthe valve seat portion when ‘h§ i.n tridge
PR B PRk

is correct ed to the recording apparatus main bo t he
ink reservoir chanber can be communicatgd to the outside. In addition, 10
t he bl ocki ng nmenber closes the flow path when the valve nenber is
accidentally noved nore than the predeterm ned distance. Therefore, the
chance that the ink | eaks outside is suppressed at m ninum According to

20 g S Al SO, M 00 U P

the flow path Ts forne i ASTde"a ow cyl'indri

b | i d t he.ink trid
ottom V@uifgeétaag%ggegeggr mae&%gpafntemgfeés gLk aar %. gfgle%ﬂ?sn

bl ocki ng menber is f projecting towar e flow pat e and

proj ecti ngepii-8is4bst-ant ikdld ¥ 1QWHNY g0 shape having an outer dianeter
bei ng substantially equal to an inner dianeter of the |ow path. At |east a

front end of thepallcookiing merHd t sy ekeseliygeontaeldradnignstde ke
fl ow path when the val ve menber noves nore than the predeterm ned

di st ahce.eddrerbdoye,adece it anhef f détclibhatire25 the iwnkKlveakageetrs is
accurately suppressed. According to the ink cartridge according to an
exenpl ar ys axpeciedf fToheties plresigrte rntihed|dicki angceetnemi she heddvainseatt he
close contact and fitting state. Therefore, WO 2005/075203

PCT/ JP200%57 0023587188 £Rer éniks cartefifdata dtshatottrecihk ieshrblented them

| eaki ng , , . .
recording apparatus main body, so that the ink reservoir

chamber can be communicated to the outside. In addition,
10 the blocking member closes the flow path when the valve
member is accidentally moved more than the predetermined
distance. Therefore, the chance that the ink leaks outside
is suppressed at minimum.
According to the ink cartridge according to an
L5 exemplary aspect of the disclosure, the flow path is formed
inside a hollow cylindrical member formed from the bottom
wall upstanding towards upper part of the ink cartridge.
The blocking member is formed by projecting towards the flow
path side and projecting in a substantially cylindrical
20 shape having an outer diameter being substantially equal to
an inner diameter of the low path. At least a front end of
the blocking member fits by c¢losely contacting inside the
flow path when the wvalve member moves more than the
predetermined distance. Therefore, there is an effect that
25 the ink leakage is accurately suppressed.
According to the ink cartridge according to an
exemplary aspect of the disclosure, the bleocking mesans is

held under the close contact and fitting state. Therefore,



continuously. According to the ink cartridge according to an exenplary
aspect of the disclosure, because the valve nenber 5 and the bl ocking
menber are formed integrally with a resin material, there is an effect to

reduce thgyggﬁﬁﬁﬁsﬁé parts and thus reduce the nanufacty&hzgg@gﬁ%Fﬁ§h
I a ! “The

According t cartridge according to an exenplar

disclosure, the flow path is an air 10 dg#aitroduction path for introducing
air intothe ink cartridge. Therefore, the air introduction path is bl ocked
by the bl ocking nenber when the val ve nenber noves nore than the
predeterm ned di stance, and even if the ink supply opening opens at this

time, the.@if-pLressyre,i t aﬂgii in. he, 15 | rtridge. Therefoare,
there is an e?féct%#g 3538?255 t egﬁ%kqugkéée?r %g%%&ﬁn&g 3t %ggﬁﬂg

cartridgec@ceprdbng1l,0 an exenplary aspect of the disclosure, the
communi cation opening is forned at one side of the ink cartridge to open

20 outside and commsy.calRs Wd hiihe reger vaid: chamber by Hheg fLew path.
The bl ocking menber is arranged in the comunicat’ion opening,” novably in a
di r ect i orexe@n@ppr paghpethe offl aWwepatilydiv Acco) dadceu t thé hea Tes reskber
installation of the ink cartridge to the recordi ng apparatus. The bl ocki ng
25 mebberand posi bilowdd w tthembspaeeewi fdrnde fihowgpal.hywhenh theréskn
cartridge is correctly installed to the recording apparatus nmain body, and
cl osi ng ST o patheligen. s azkei déhealtl y-aoveduner shehammidee priedeaetsi ned
amount. WO 2005/ 075203 PCT/ JP2005/ 002358 86 Therefore, the chance that the
ink | eak@Hutdiye yeduce the manufacturing cost.

According to the ink cartridge according to an

exemplary aspect of the disclosure, the flow path is an air

10 introduction path for introducing air into the ink cartridge.
Therefore, the air introduction path is blocked by the
blocking member when the valve member moves more than the
predetermined distance, and even if the ink supply opening
opens at this time, the air pressure is not applied in the

15 ink cartridge. Therefore, there is an effect to suppress
the ink leakage.

According to the ink cartridge according to an
exemplary aspect of the disclosure, the communication
opening is formed at one side of the ink cartridge to open

20 outside and communicates with the resexvoir chamber by the
flow path. The klocking member is arranged in the
communication opening, movably in a direction to approach
the flow path in accordance with the correct installation of
the ink cartridge to the recording apparatus. The blocking

25 member is positioned with a space with the flow path when
the ink cartridge 1s correctly installed to the recording
apparatus main body, and «closing the flow path when

accidentally .moved more than the predetermined amount.



suppressed at mnimum The ink cartridge according to an exenplary aspect
of the disclosure further includes a sealing neans 5 positioned in the
comuni cati on opening and nore externally than the bl ocking nenber. the

seal i ng nqggﬁokgp§§)ned when <correctly install ed. Thereﬂ%&ﬁ#?hg§@2$§

conmuni cat | n the inside and outside of the ink ca

accurately sealed by the sealing neans géhen the ink cartridge is not 10
installed to the recording apparatus main body. In addition, the flow path
to the outside is accurately formed when the ink cartridge is correctly
installed to the recording apparatus main body. According to the ink

o | oIRRea g | Bhan HREXPTPLALY 2PRECT ol (De Lot AN Eo e

sealing neans is med froma val ve seat 'portion an val ve nenber

cont act ablgand sepakat abhepWt h respect to the valve seat portion, and
t he bl ocki ng nenber iIs connected to the valve nenber. Therefore, conpared

to the case in whieb tihec 202 bt eckiyag el @ndebhe nval Mendehera fp&ct
separate units, formng in the ink cartridge a conplicated structure to
arrange tife btioeki nglsembenrand dhe hvat ve ifRilhele Decamese unmecessaais
Therefore, there is an effect that the structure of the ink cartridge can
be sihpl iphisedio2% dctor dineg: danttes ¢anki car bpeddegacear digwe texaarnakenpl ary
aspect of the disclosure, the ink cartridge further includes an ink supply
openi ng than itdief ophegkancomenisine ofhe heephkngaresinggd sampopeh woesi de
and supplies the WD 2005/ 075203 PCT/ JP2005/ 002358 87 ink in the reservoir
chanber COTFRETLECOrARNG dS5ar at GBeRBFARTe, the communication between

the inside and outside of the ink cartridge is accurately
sealed by the sealing meansAwhen the ink cartridge is not
16 dinstalled to the recording apparatus main body. In addition,
the flow path to the outside is accurately formed when the
ink cartridge is <correctly installed to the recording
apparatus main body.
According to the ink cartridge according to an
15  exemplary aspect of the disclosure, the sealing means is
formed from a vwvalve seat portion and a valve member
contactable and separatable with respect to the valve seat
portion, and the blocking member is connected tc the wvalve
member, Therefore, compared to the case 1in which the
20  blocking member and the valve member are separate units,
forming in the ink cartridge a complicated structure to
arrange ‘the blocking member and the valve member becomes
unnecessarxry. Therefore, there 1s an effect that the
structure of the ink carltridge can be simplified.
25 According to the ink cartridge according to an
exemplary aspect of the discleosure, +the ink cartridge
further includes an ink supply opening that 1s formed on one

side of the ink cartridge and open outside and supplies the



body. The comruni cation opening is an air introduction opening for
introducing air into the reservoir chanber. Therefore, the flow path

t hrough which the air is introduced 5 is bl ocked when the bl ocki ng nenber
nmoves nquNbQ@mﬂhQﬁB predeterm ned anount of novenent, aqqnengo@ﬁhlggessure
does not apply in the ink cartridge even if the ink supply opening is
opened at this time. Therefore, there ig-an effect that the i nk | eakage is
suppressed. 10 According to the ink cartridge according to an exenplary
aspect of the disclosure, because the front end of the blocking nmenber is
structured that the outer dianmeter beconmes snmaller towards the flow path,

t he frO”ELn?c”@LrPftHé“er éPx‘?&chHEﬁ?SE ‘E?Otl?l% SR %fﬁg%éﬂﬂ P A&, Tl ow

path. 15 Therefore, ere IS an ect an accur at ng operation.

Accor di ngelg t he tmﬂc.k Gkl G ACSOT AR, lrg% an s exanphary aspesd,ofi dde

di scl osure, because the flow path is “structured that the inner dianeter
thereof beeanes; siald ef n2@cki@nan end suhtacethei nges8evHL ockimampenper
side in a direction departing fromthe bl ocking nmenber, the bl ocking
menber c@hebe Hmre ammI5&mmspatedthﬂboghhehHGMNﬂMﬁfalr'muﬂxﬁtndﬂud&@re is
an effect for an accurate blocking operation. 25 There exists, in Japanese
Lai d-SOpefasPat entkedppitieat ithre NoloHE6n§4 1B2nben hmkvearmxndgethhhchjks

equi pped with an air pipe (hereinafter referred to as "air introduction
menber ") PEBHE TR ejrefet apf mesicde e medmd WEhe0e3 0 B ure does

PCT/ JP2005/ 002358 88 case of, the ink cartridge, a thin film bl ocking
not apply in the ink cartridge even 41f the ink supply

menber
opening is opened at this time. Therefore, there i1s an
effect that the ink leakage is suppressed.
10 According to the ink cartridge according to an

exemplary aspect of the disclosure, because the front end of
the blocking member is structured that the outer diameter
becomes smaller towards the flow path, the front end of the
blocking member can be easily inseried into the flow path.

15 Therefore, there is an effect for an accurate blocking
operation.

According to the ink cartridge according to an
exemplary aspect of the disclosure, because the flow path is
structured that the inner diameter therecf becomes smaller

20 from an end surface being the blocking member side in a
direction departing from the blocking member, the blocking
member can be more easily inserted into the flow path.
Therefore, there 1s an effect for an accurate blocking
operation,

25 There exlists, in Japanese Laid-Open Patent
Application No. H{06-64182, an ink cartridge which is
eguipped with an ailr pipe (hereinafter referred to as "air

introduction member"”) for introducing the air inside a main



adhered on the upper end of the air introduction nmenber, and a cooperating
menber provided inside the air introduction nenber. For the introduction
of air into the ink cartridge, 5 an air introduction needle is inserted

through a ubhgd 7s5nber provided on a bottomwal |l of thednleGRidsisgdae.
The filn1%rea ing nmenber is broken by pushing the cooperating nenber to

forman introduction path for the air that passes a narrow hole made by
t he cooperating nmenber. The narrow 10 hol e of the cooperating nenber
extends in a direction substantially perpendicular to the bottomwall of
the ink cartridge and is forned in a substantially linear formfrom a

front end.openiciy £9ethe, fubber, pegber. The,aiy if'ltlrﬁ]n"dﬂ%'bg?ngﬁ”@&%bé’ the

ink cartridge 15 introduces In the i1hk cartridge the air anoun
correspoRdimnadd dheramusbe of ehBkogURRL &d f 1oty didon Crﬁérﬁkséﬂge%ﬁ& a
recording head, to maintain the pressure for the ink to be supplied to the
recor di ng headpeoasiant menlher ebaice:iddd | snprakerahd eatihati Aheod@h st ion

i ntroduction nmenber 20 is not closed by, for exanple, the ink entered

t her et 0. mekdwaver Foirt ths unavicbdiabt fothaf the iimkccate iidge dertingdéned or
fallen before the user installs the ink cartridge to a recording apparatus
mai n bodyraf &ek Priothbidbhoor attdiet hiss usersgqmmoyeshivecihnkacartbbege
from 25 the recordi ng apparatus main body once. Therefore, there is a
chance t R&fOCHe RHK res &t bofddpera Ehdodf thise ik camtriduet i dFherenber

or that the ink enters inside the air introduction nenpber. W 2005/075203
PCT/ Jpzo%%ﬁﬁ’og%%%&w THETMIRE of EeP X B¥esPVh W1 3%t E6BURIGIETEe by

member to form an introduction path for the air that passes
a narrow hole made by the cooperating member. The narrow
10 hole of the cooperating member extends in a direction
substantially perpendicular to the bottom wall of the ink
cartridge and is formed in a substantially linear form from

a front end opening to the rubber member.
The air dintroduction member of the ink cartridge
15 introduces in the ink cartridge the air of an amount
corresponding to the amount of ink supplied from the ink
cartridge to a recording head, to maintain the pressure for
the ink to be supplied to the recording head constant.
Therefore, it is preferable that the air introduction member
20 is not closed by, for example, the ink entered thereto.
However, it 1s unavoidable that the ink cartridge be
inclined or fallen before the wuser installs the ink
cartridge to & recording apparatus main beody after
production or after the user removes the ink cartridge from
25 the recording apparatus main body once. Therefore, there is
a chance that the ink adheres at the open end of the air
introduction member cor that the ink enters inside the air

introduction member.



form ng neniscus at the open end of the air introduction nenber at a
reservoir chanber side or by formng the neniscus inside an introduction
path in the air introduction 5 nenber when the introduction path is narrow

If the i”&wb%waﬁHRﬂEied under this circunstance, it is r%Rﬁ%ﬁ%&H%higsthe
ed;

pressure in the reservoir chanber sealed by the neniscus is reduc t he
air breaks the meniscus and flows into tthe reservoir chanber; the pressure
is reduced by the neniscus 10 formed with the remaining ink; and the air
breaks the neniscus and flows into the reservoir chanber. That is, ink
supply pressure for the recording head fluctuates, and the ink is

ununi formy diSCh@ﬁ£e§nLT9ﬂ%£Q§<£ﬁ§§%9ig9%28?§-in g%k§%§§?ﬁhéﬁ§5§é%5?ﬁe

probl emthat recording qualities na 1 owere S0

diSC|OSUE%XQHJ%PiﬁeﬁD%%G%iQﬂ:i%henagﬁeﬂjkﬂufoe§iqﬁﬂgthqg of 1 AC5uct ion

above-descri bed problens and provide an ink cartridge that prevents the
fluctuat memoefr the &NK rSuREW F eSS E Or éb@ere@f)r%?g headi By copgectly
20 introducing the air in the ink cartridge and to naintain the “ink

di schar geehriemishe nsdoby dmgifeadduniienmpadn 18K tear t216gen esOE it Ngnt 0 an
exenpl ary aspect of the disclosure is equipped with a reservoir chanber

t hat °©regempes whienandhé nehbdesuvarn igir paith otlschiaamoepeniliy ther nieds 26s on a
bottomwal | being a bottom portion of the reservoir chanber, the air

i nt r oducEPBRI8FENIHY E Rt tdduci agrakmstanse, t hit r dservepeathdntidet abhe nk
supply opening that supplies the ink in the reservoir chanber outside, and
an air 966%7—”87%‘2"0? FIP20USL602358 000 saRtedubli dheneiidrsus alfol | ow

cyIindri%g&u%gggefﬁﬁgs%gjr breaks the meniscus and flows into the
reservolir chamber; the pressure is reduced by the meniscus
10 formed with the remaining ink; and the air breaks the
meniscus and flows into the reservoir chamber. That is, ink
supply pressure for the recording head fluctuates, and the
ink is vununiformly discharged from the recording head.
Therefore, there is a problem that recording qualities may

15 be lowered.

Embodiments of the disclosure of this invention is
made with consideration of the above~described problems and
provide an ink cartridge that prevents the fluctuation of
the ink supply pressure for the recording head by correctly

20  introducing the air in the ink cartridge and to maintain the
ink discharge from the recording head uniform.

An ink cartridge according to an exemplary aspect
of the disclosure is equipped with a reservoir chamber that
reserves ink and includes an air introduction cpening formed

25 on a bottom wall being a bottom portion of the reservoir
chamber, the air introduction opening introducing air into
the reservolr chamber, an ink supply opening that supplies

the ink in .the reservoir chamber outside, and an air



fromthe bottomwall towards an upper part of the reservoir chanber, a
| ower end of an inner flow path of the air introduction nenber
comunicating with the air introduction 5 opening, the upper end of the air

i ntroductiQp JBIPRL;Peing open in the upper part of the Qi doa Lhanber
The air iﬁ?ﬁédﬁcf%gn menber is structured such that at “gggﬁﬁgmggﬁgﬁ of

t he upper end opening is formed diagonaldsy with respect to the first
direction, and thereby an area of the upper end 10 opening is larger than a
cross-sectional area of the inner flowin a direction orthogonal to the
first direction. An ink cartridge according to an exenplary aspect of the

G o1 SUr 5 004 ORE .2 1856kvols e BSRS89,

i ncludes an air Introduction opening on a bo

bot t om parddron i Bhecs8SREYQI Eowhalbel, thseal bt Ipductd op, openi ng

introducing air into the reservoir chanber’;  an iInk supply opening that
suppl i es cidibdmk &N 1deef eseIVOoidt chambennewt Sitdey ahk@N A I che air

i ntroduction nmenber in a hollow cylindrical shape raised 20 fromthe bottom
wal |t owdrdscaluatpper mpante of comamurgsernioig wihianbae, =3 4 ower r emeeof can
inner flow path of the air introduction nenber communicating with the air

i nt r cducireRingperiiirg, ukher upper cendclod dhe antrodtcadect irommirenies 1 bei ng
open in the upper part of the reservoir chanber. An upper 25 end opening of
the air PRSFodutt FBR MEREET Parforafedtbe tweemwiciibrehanbeal | y T faient

pl anes. An  ink cartridge according to an exenplar% aspect _of the
di scl osur@b=8 Pe AR 2§ e SEAVG I ISarbesh t RRetwat2desygrsomrt

PCT/ 12003/ 092385,,, 91 egeryes, .0k 20d dncludes, an aif, Lot oduct i on openi ng

to the first direction, and thereby an area of the upper end
10 opening is larger than a cross~sectional area of the inner
flow in a direction orthogonal to the first direction.

An ink cartridge according to an exemplary aspect
of the disclosure is equipped with a reservoir chamber that
reserves ink and includes an air introduction opening formed

15 on a bottom wall being a bottom portion of the reservoir
chamber, the air introduction opening introducing air into
the reservoir chamber, an ink supply opening that supplies
the ink in the reservoir chamber outside, and an air
introduction member in a hollow cylindrical shape raised

20 from the bottom wall towards an upper part of the reservoir
chamber, a lower end of an inner flow path of the air
introduction member communicating with the air introduction
ocpening, the upper end of the air introduction member being
open in the upper part of the reservoir chamber. An upper

25 end opening of the air introduction member is formed on two
or more mutually different planes.

An ink cartridge according to an exemplary aspect

of the disclosure is eguipped with a reservoir chamber that



on a bottomwall being a bottom portion of the reservoir chanber, the air
i ntroduction opening introducing air into the reservoir chanber, an ink
supply opening that supplies 5 the ink in the -reservoir chanber outside,

and an air“qflféﬁgﬂgtion menber in a hoIIOM/cyIindripaI sﬁ@ﬁﬁuhﬁ%ﬁggg from
the bottomwall towards an upper part of the reservoir chanber,” a Tower

end of an inner flow path of the air igtroduction nmenber communicating
with the air introduction 10 opening, thée upper end of the air introduction
menber being open in the upper part of the reservoir chanber. The upper
end opening of the air introduction nenber is formed in a non-circular

shape. Alddie-fA LG AGGAAIN, T 9, a0 XDl ALY, ASRECt o o F08heq

di scl osure 1's equi ppe reservoi F - chanber

i ncludes an Al boltRlhOduet1 OBQREN gr%}g h%89t§090téfmtﬂ%l | DELDG, 2.

bottom portion of the reservoir~ c ai'r introducti on”openi ng

i ntroducidp@rddr i nte e a%%%mjdtf&@n@ngceni@@ iﬂlft%&abynﬁp%@rlngiﬁ@@t

supplies 20 the ink in the reservoir chanber outside, and a

i ntroduct:hen resderoin ehkabboy ewl i DAk %@bp&@ﬁRﬁ%é@iﬁgd £ HaOMB (81 Pos t om
wal | towards an upper part of the reservoir chanber, a | ower end of an

i nner5 f | dwepatinkof inhether réntroduat i emameer cormgumée cating Wath 4he air

i ntroduction 25 opening, the upper end of the air introduction nmenber being
open in th&rggpert ipar tmefbeéhe ireser vbbi Lowanbel indhé ciarineshageaned esedf an
inner flow path of the air introduction nenber is formed in a size by

whi ch a ABRFsEDS 99t OWD w20l / 078209 sPETY JRX0D5/ D82B58f I airestionif or

t he ink tg %kock the .inner flow path is not
chamber, a lower end of an inner flow path of the air

introduction member communicating with the air introduction

10 opening, the upper end of the air introduction member being

open in the upper part of the reservoir chamber. The upper

end opening of the air introduction member is formed in a
non-circular shape.

Ar ink cartridge according to an exemplary aspect

15 of the disclosure is equipped with a reservoir chamber that

reserves ink and includes an air introduction opening formed

on a bottom wall being a bottom portion of the reservoir

chamber, the air introduction opening introducing air into

the reservoir chamber, an ink supply opening that supplies

20 the ink din the reservoir chamber outside, and an air

introduction member in a hollow cylindrical shape railsed

from the bottom wall towards an upper part of the reservoir

chamber, a lower end of an inner flow path of the air

introduction member communicating with the air introduction

25 opening, the upper end of the air introduction member being

open in the upper part of the reservoir chamber. The inner

diameter of an inner flow path of the air introduction

-member is formed in a size by which a meniscus in a



formed. In an ink cartridge according to an exenplary aspect of the

di scl osure, the inner dianeter of the inner 5 flow path of the air

i ntroduction nmenber is equal to or nore than approxinately 0.8 nm An ink
cartridge @ i.ng.,to an exenpl ary aspect of the discloguy I

i ncl udes £&§ﬁﬁégkﬁﬁ?s extending froma circunference of @ﬁgﬁgg#%%2§§all
the first 10 direction and being a perighery of the reservoir chanber, a
mai n case structure by the bottomwall and side walls, a top surface of
the mai n case being open, and a cover nenber the covers the open top
surface of the main body case. The air introduction nenber is forned
 ntegral by U hhe ot Lo ;15 Wb | nagegordidd; hackhe: 1dik g&&ﬁr'i%.g% f an
exenpl ary  "aspéct o he "di Scl'osure, an air i ntroduction o ening is or med
on a bottomwal | being a bottom portion of the reservoir chanmber and
introduces air into the reservoir 20 chanber. A lower end of an inner flow
path of the air ijmftroduction sRpPer6eNMEBRLEeREIHIAY WHh tdie aldemplary

i ntroduction opening. The air introduction nmenber rises fromthe bottom
wal | towasgectheUppes parsitclefsife, reser vioinechadnbertand dasthan opent ng
open in the upper part of the reservoir chanber. 25 The air introduction
menbetr i $lstr petir ed sheh atihatiratrddastioa pamnbeaf ithequphertcend: opemng ng i S
fornmed diagonally with respect to the first direction, and thereby an area
of the upper appdospenitedyvi € .8rger than a cross-sectional area of WO

2005/ 075203 PCT/ JP2005/ 002358 93 the inner flowin a direction orthogonal
to the first An ink cartridge according to an exemplary aspect

in

of the disclosure further includes a side walls extending

from a circumference of the bottom wall in the first
10 direction and being a periphery of the reservoir chamber, a

main case structure by the pottom wall and side walls, a top

surface of the main case being open, and a cover member the

covers the open top surface of the main body case. The air

introduction member is formed integrally with the bottom
15 wall.

According to the ink cartridge of an exemplary
aspect of the disclosure, an air introduction opening is
formed on a bottom wall being a bottom portion of the
reservolr chamber and introduces air into the reservoilr

20 chamber, A lower end of an inner flow path of the air
introduction member communicating with the air introduction
opening. The air introduction member rises from the bottom
wall towards the upper part of the reservoir chamber and has
an opening open in the upper part of the reservolr chamber.

25 The air introduction member is structured such that alt least
a part of the upper end opening is formed diagonally with
respect to the first direction, and thereby an area of the

upper end opening is larger than a cross~sectional area of



direction. The upper end opening nmay al so be fornmed by two or nore pl anes
that are nmutually different fromeach other. The upper end openi ng nmay
al so be formed in a non-circular 5 shape. Therefore, the neni scus becones

difficult &g B&nkasmed even if the ink adheres on the op,e‘ﬁlilmmsﬁmgﬁgven i f
the neniscus 1s forned, it easily breaks in accordance w't t he

introduction of air. Therefore, becausey4he fluctuation of air

i ntroduction that occurs when the neniscus is forned 10 at the opening can
be suppressed, there are effects that the fluctuation in the ink supply to
the recording head is reduced, and the ink discharge fromthe recording

head can Qe maiatai uni form y,. Accordin he ink cartridge_of an
exenpl ary 15qglsprgct @g K hﬂéﬂdigcl%ls%éefwgln gﬁ%%n??%é@ct?%n I%ff)%ni%ijr%g

formed ony; : | t t] o) e,...r VOj r h@gger
and int ro@&%(sg?lg?{p }Aﬁlthc? t reg%l?@owghgﬁgn‘g%& %l%gwle?? 2?1%9“(%% abn\?i nner
flow pat byrofnddie Fidned NERSHUGHEORLTBAREYL, GAMAEOLEALI RY W té}lct}'heoiﬁi‘lé .

i ntroduction 20 opening. The air introduCtion nmenber rises fromthe JBottom
wal |t owaihds dgmesippes paehiol W reses vied r schamer 1and hash - &y @ReRENg
open in the upper part of the reservoir chanber. Because the inner

di anel er sbiepan i nférddfowgat hhef hbeiacus imérodest i anrdenber | sof asaed in
a size by which a neniscus 25 in a direction for the ink to block the inner
fl ow pat Boirgednatvefror b dihehé niknresthefiemw gat bhhies owenbhockeddbyeveert i 1 of
ink, that is, neniscus even if the ink remains in the inner flow path. In
addi ti onthen@egiisaus dot reerh9di nttodasedyi h AR RO0SN0ACS203ance with

PCT/ JP2005/ 0023-58 94 the reservoir chanber. Accordingly, there is an
ef f ect tE £ introduction of air. Therefore, because the fiuctuation

of air introduction that occcurs when the meniscus is formed
10 at the opening can be suppressed, there are effects that the
fluctuation in the ink supply‘to the recording head is
reduced, and the ink discharge from the recording head can

be maintained uniformly.
According to the ink cartridge of an exemplary
15 aspect of the disclosure, an air dintroduction opening is
formed on a bottom wall being a bottom porticn of the
reservolr chamber and introduces air into the reservoir
chamber. A lower end of an inner £flow path of the air
introduction member communicating with the air introduction
20 opening. The air introduction member rises from the bottom
wall towards the upper part of the reservoir chamber and has
an opening open in the upper part of the reservoir chamber.
Because the inner diameter of an inner flow path of the air
introduction member is formed in a size by which a meniscus
25 in a direction for the ink to block the inner flow path is
not formed, the inner flow path is not blocked by a film of
ink, that is, meniscus even if the ink remains in the inner

flow path. In addition, the air is correctly introduced in



t he uniformdischarge of ink fromthe recording head is maintained as
descri bed above. According to the ink cartridge of an exenplary 5 aspect
of the disclosure, the effect can be easily achieved by setting the inner

di anet er Q&cuﬁﬁmh@ﬂgr flow path of the air introduction gfﬁ@g,wﬁﬁﬂgh to or

nore than apprOX|nateI 0.8 mMm According to the ink car ge o
exenplary 10 aspect of the disclosure,gthe main case is structured by a
top surface nade open by the botton1ma|| and side walls. In addition, the
air introduction nmenber is formed integrally wth the bottom wall
Ther ef ore, because the nain body case to which the air introduction menber

i's integr ¥ b ogl I
productlgﬁk%ogfkgﬁgﬂL e re uced QQ%! rﬂﬁ%gEfFﬁgr%o?n1gﬁé connectlng ports
of the aidhd NLAQEYEHI of DENDEL. a@% thexbattom wald 10 he HhngE bl ovg pat h

can be prevented- Accordingly, there is an effect that the air Is

correct| waimaduced d md he-naserawife. 20 chanber. There exists, in
Japanese Lai d-QOpen Patent Application No. 6-64182, an ink cartridge that

is equi pped W thhanoaiingi peo (hgrei kel eraet-1dga@s Sai rad ntd:eaustd opn
menber") for introducing the air inside a main case of the 25 inlc

cartri dgespedtnawn. tiThedinkloante ) dgbehas favia dott b eperitlivor ch iranoder
menber through which an ink supply needle and an air introduction needle
are i nsebtvedetAdove the ingbbedizmeber, cdn tdig imtevdadvivoparmbniyet ,thde air

WD 2005/ 075203 PCT/ JP2005/ 002358 95 |ntroduct|on menber is nDunted by
adher i ngatld tid nagurichye member equal to or more than approximately

0.8 mm.
According to the i1ink cartridge of an exemplary
10 aspect of the disclosure, the main case is structured by a
top surface made open by the bottom wall and side walls. 1In
addition, the air introduction menber is formed integrally
with the bottom wall. Therefore, because the main body case
to which the air introduction member is integrally provided
15 can be easily formed by tocl molding, the production cost
can be reduced, and the ink flow form the connecting poris
of the air introduction member and the bottom wall to the
inner flow path can be prevented. Accordingly, there is an
effect that the air is correctly introduced in the reservoir

20 chamber.
There exists, in Japanese Laid-Cpen Patent
Application No. 6-64182, an ink cartridge that is equipped
with an air pipe (herein referred to as "alr introduction
member") for introducing the air inside a main case of the
25 ink cartridge is known. The ink cartridge has on a bottom
portion a rubber member through which an ink supply needle
and an air dntroducticon needle are inserted. Above the

rubber membe), an  air introduction member, the air



In addition, the upper end of the air introduction nmenber is fornmed with a
flat surface portion having a dianeter larger than the outer dianeter of
the air introduction nenber, to 5 adhere a think film blocking nenber for

preventi ng,, ni r.ance of flow. A cooperating nenber t e
t hi nk f||%$?ﬁ§%ﬂﬁrhmnenber is arranged inside the air i r%@%@@%@ﬁhgenber.
To introduce the air inside the ink caktridge, the air introduction needle
is inserted through 10 the rubber nenber "and pushes up the cooperating

menber, such that the cooperating nenber breaks the think film bl ocking
menber to allow the air to be introduced inside the ink cartridge.

Ho , A d i nt roducti | b
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beconmes necessary, eratron e I CI enc I'S owere

i NCr ease fd\iER uh Ak ual Bgaﬁoghrf%(%e%%ft’lo%%ﬁ%& ner 8l A fhance that

the air enters into the inner flow path of the |ntro uctlon

from t he womeghé oBupekntdibeleween ot hend nkigartd doe dhdohhecdider, to
introduction nmember. Therefore, there is a problemthat the air is not

corr et | ydhienta oducedin®5 Fulwhesh®sieing omammatf acloy | e évehkngartié dge
in which the main body case and the air introduction nmenber are integral

to i nprowaierasperdt i Dhowef f i c enoppebedduse mbebeuppehaendooéakbe e
i ntroduction nenmber is formed with a WO 2005/ 075203 PCT/ 3P2005/ 002358 96

flat surfdé@havildg abdicarrer marger t han eheaogeer inside the air

introduction member. To introduce the air inside the ink

cartridge, the air introduction needle is inserted through

10 the rubber member and pushes up the cooperating member, such

that the cooperating member breaks the think film blocking

member to allow the air to be introduced inside the ink
cartridge.

However, because the main body case and the air

15 introduction member are structured as separate bodies in the

above~described ink cartridge, a process to assemble the air

introduction member to the main body case becomes necessary,

and the operation efficiency is lowered, resulting the

increase in manufacturing cost. Moreover, because there is

20 a chance that the air enters into the inner flow path of the

alr introduction member from the connection point between

the ink cartridge and the air introduction member.

Therefore, there is a problem that the air is not correctly
introduced.

25 Farthermore, for manufacturing an ink cartridge in

which the main body case and the air introduction member are

integral to improve the operation efficiency, because the

upper end of .the air introduction member is formed with a



di aneter of the air introduction nmenber, there are also problens that the
production with the tool nolding becones conplicated, and thus the
manuf acturing cost is increase. 5 Enbodinents of the disclosure of this

i nventi on, PQ“”g ﬁ?deration of the above probl ens, prov!ﬂﬁ”ﬁ@giﬂhlhg

cartridge ? educe the manufacturing cost of the i ri‘dge as
well as allowing the air to be correctl i ntroduced into the ink
cartridge. 10 An ink cartridge according to an exenplary aspect of the

di scl osure has a reservoir that reserves ink and includes a main body case
having a bottomwall and side walls formng the reservoir chanber, the top

f h b bei . d
U ace o T Lo GHRF, OF 18, SpER ony B pductLon onening 15
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oo SR < M LSRR UL, e
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comuni cates with the air roducti on opening, the in rlcal air

i nt r oductdegp neyEhery f Qarrf@ohﬂwg e @l thyn W & Bt w ANy rbégﬁglér emctrie ot t om wal |
of the main body case towards the open upper surface in the first

direcgion, an uppsboehdentstbe ahe idtyaducidcon membes bevagtopen ahove a
25 surface of the ink in the reservoir chamber. I'n an ink cartridge

accor di ngdne igreexdnpl aryf aspect adfouche disiolessy e, paccandwect ang pork i on
of the air introduction nenber to the bottomwall is formed in a shape WO
2005/ 075263 tRETHUEP2008! 002358ed9Zeekpandiang facomiting aiast nofodbet ilork

menber towards the . ,
cartridge as well as allowing the air fo be correctly

introduced into the ink cartridge.

10 An ink cartridge according to an exemplary aspect
of the disclosure has a reservoir that reserves ink. and
includes a main body case having a bottom wall and side
walls forming the reservolr chamber, the top surface of the
main body case being open, an air introduction opening

15 formed on the bottom wall of the main body case for
introducing air in the reservoir chamber, an ink supply
opening formed on the main body case for supplying the ink
in the reservolir chamber outside, and a hollow cylindrical
air dintroduction member of which an internal flow path

20 communicates with the air introduction opening, the hollow
cylindrical air introduction member formed integrally with
and rising from the bottom wall of the main body case
towards the open upper surface in the first direction, an
upper end of the air introduction member being open above a

25 surface of the ink in the reservolr chamber.

In an ink cartridge according to an exemplary
aspect of the disclosure, a connecting portion of the air

introduction member to the bottom wall is formed in a shape



bottomwall. In an ink cartridge according to an exenplary aspect of the
di scl osure, the air introduction opening is 5 forned in a first
cylindrical wall protruding and fornmed integrally froma | ower surface of

the bottonyyalibsg:38 i Nk supply opening is formed in a %QﬁQﬂQmﬁMk&ﬁQrica
wal | protruding and fornmed integrally formthe | ower surface of the

bottomwal |, and the air introduction quning and the 10 ink supply opening
are sealed by sealing nmeans provided in the first cylindrical all and the
second cylindrical wall. In an ink cartridge according to an exenplary
aspect of the disclosure, the first cylindrical wall and the air

| nt r oductlan ymher i6, fored Lot egral Ly Lpsa, 1260011 nugyshy cylindrical
shape acroSs the “bottomwall. 'n"an 1Ak cartrirdge accordi ng 10 an exenpl ary
aspect ofthe-disgliosure, the sealing neans is a valve neans equipped with

a valve seat portion and a valve nenber novable with respect to the valve

seat portion, andrihe20 Makve-iBans dPVescii-gidyrecsi ot r@%e}n{@@.a\@ ve
menber | eaves away fromthe val ve seat portion in accordance with the

i nstal | akspacef dhethek diardTdsge: t othbe dinkj ehtr686OF UbAY c2RPAI G US 5
According to the ink cartridge according to an 25 exenplary aspect of the
di scliosufermehe imk acaftrstdgeshasdriddsewnir gdatrudses vead nKporard i S
structured froma nmain body case having a bottomwall and side walls
form ng théegredéwvdinorcranterer tsher fape suf falce oéttbe waih. boBpecasd WO 20
05/0 7 5 20 3 PCP/ JP2005/ 002358 98 bei ng open, and a cover nenber that
covers tfA8PBpEn £BpRing is formed in "a second cylindrical wall

protruding and formed integrally form the lower surface of

the bottom wall, and the air introduction cpening and the

10  ink supply opening are sealed by sealing means provided in

the first cylindrical all and the second cylindrical wail.

In an ink cartridge according tco an exemplary
aspect of the disclosure, the first cylindrical wall and the
alr introduction member are formed integrally in a

15 continucusly cylindrical shape across the bottom wall,

In an ink cartridge according to an exemplary
aspect of the disclosure, the sealing means is a valve means
equipped with a wvalve seat portion and a valve member
movable with respect to the wvalve seat portion, and the

20  valve means moves 1in a direction that the wvalve member
leaves away from the wvalve seat portion in accordance with
the installation of the 4ink cartridge to the inkjet
recording apparatus.

According to the ink cartridge according to an

25 exemplary aspect of the disclosure, the ink cartridge has a
reservoir that reserves ink, and is structured from a main

body case having a bottom wall and side walls forming the

reservolr chamber, the top surface of the main body case



surface of the main case. An air introduction opening Ls fornmed on the
bottomwall of the main body case for introducing air in the reservoir
chanber. In addition, a 5 hollow cylindrical air introduction nmenber of

whi ch an \h,gtzg(}ﬁﬁsz&l ow path communicates with the air ing&oaueidMhss
opening, the hollow cylindrical air introduction nmenber formed integrally

with and rising fromthe bottomwall ofggthe main body case towards the
open upper surface in th e 10 first direction, an upper end of the air

i ntroduction nmenber being open above a surface of the ink in the reservoir
chanmber. The inner flow path of the air introduction nenber conmmunicates

W th the @ind nbduct i pend 1 i o] J he
reservoir ché%be?ﬁﬁﬂroigﬂ %hgﬂg%%r1§@ﬁﬁ%$§dﬁ%%Foﬁﬁgggﬁihgﬁ%ngﬁ%ﬁg E&

i ntroductduEdmaber. cHuusnaibeeayse the upper jsuibacetabnt hpdrpidy body is
open, and because the air introduction nenber is formed by integrally
rising friomddwe bott omaraldottenar dsitthe ogperhsur fhace, bbey naisebody rand
the air introduction nenber can be resin 20 nol ded easily by tooling or the
| i ke. Themdfmurdbichregaase itrhetmunbeseofropar tshambereducéd anttlikecayse & he
assenbly of the main body case and the air introduction nmenber becones
unnecéssaol lavhe apleirainicmlef filgl enoy rioslviaprooy ederdoed t hé  wanohacauri ng
cost is reduced. 25 Mreover, because the main body case and the ai r

i nt r oduct&F Gidbef L aFe HedrheBORRLRgRAF B, WiHE | ARSI &lr pieverdedtiew ng
into the inner flow, pat f the air introduction nenmber fromthe

connect i g SPortdron Qﬁlpﬁe 9@#?5@§F6?§20§1PCT%B??@@B?@B?@SSme@@eﬁhin

body Cas%o%ﬂgdt hfn xie&réfiirfog\rlf%hi Oar}lc{mgtl)gg.hg-r J:roef\r{c O‘El?é bottom wall of

the main body case towards the open upper surface in the

16 first direction, an upper end of the air introduction member

being open above a surface of the ink in the reservoir

chamber. The inner flow path of the air introduction member

communicates with the air introduction opening, and the air

can be introduced in the reservoir chamber through the air

15  introduction opening and the air introduction member. Thus,

because the upper surface of the main body is open, and

because the air introduction member is formed by integrally

rising from the bottom wall towards the open surface, the

main body and the ailr introduction member can be resin-

20 molded easily by tooling or the like. Therefore, because

the number of parts is reduced and because the assembly of

the main body case and the air introduction member become s

unnecessary, the operation efficiency is improved, and the
manufacturing cost is reduced.

25 Moreover, because the main body case and the aixr

introduction member are formed integrally, the ink 4is

prevented flowing into the dihner flow path of the airxr

introduction member from the connecting portion between the



there is an effect that the air is correctly introduced in the reservoir
chanber. According to the ink cartridge of an exenplary 5 aspect of the
di scl osure, because a connecting portion of the air introduction nmenber to

t he bottonyyahdsd:shormed in a shape expanding fromthe @i dRsi@gidgt i on
menber towards the bottomwall, there are effects that the strength at the
connecting point increases and that defggmation of the air 10 introduction
menber at the time of nolding or due to effects by environnental changes
thereafter can be prevented. According to the ink cartridge of an

exenpl ary aspect of the disclosure, the air introduction opening i-s forned

03 Tir s syhadri cale vahly Prot tudi ng,and Lo 1Y Lt eOsaLLYchram a

| ower surface of the bottomwall, opening is forne

second cybionds izaal avable cepRokhudl Nhangs borned Jiieana) Inf suanide Lawer

surface of the bottomwall, and the air introduction”opening and the ink

supply operi ngsairerSealetineseal i ng neans provided in 20 the first
cylindrical ~all and the second cylindrical wall. Therefore, the inside of

the ink cartridgercasrdengn v soad edrsi ate by ialgeangifngahhee g€abl ag yireans
at the first cylindrical wall and the second cylindrical wall if the
firstd cykispdcitcabf wahke atics¢lveswserontecyhisrdra cabnnatbtinge R& niolrded £
integrally to the main body case by tooling or the |ike. Accordingly,

t here istéﬁ3 éflfre dth ttug thieorogeealp ¢ vnt cetthiec beridypnf oraltthel sisermdy dan be
further inproved. According to the ink cartridge of an exenplary WO

2005/ 07520FACH JPI0DB7 502 358°M JaspbEt 16t rORECHLOR FEURET t heWRFASt

Cylindri%gg %%EE&%“%éf¥i there are effects that the strength at the

connecting point increases and that deformation of the air

10 introduction member at the time of molding or due to effects
by environmental changes thereafter can be prevented. |

According to the ink cartridge of an exemplary

aspect of the disclosure, the air intrcduction opening is

tormed in a first cylindrical wall protruding and formed

15 integrally from a lower surface of the bottom wall, the ink

supply opening 1s formed in a second c¢ylindrical wall

protruding and formed integrally form the lower surface of

the bottom wall, and the air introduction opening and the

ink supply opening are sealed by sealing means provided in

20  the first cylindrical all and the second cylindrical wall.

Therefore, the inside of the ink cartridge can be in a

sealed state by arranging the sealing means at the first

cylindrical wall and the second cylindrical wall if the

first cylindrical wall and the second cylindrical wall are

25 molded integrally tc the main body case by tocling or the

like. Accordingly, there i1s an effect that the operation

efficiency for the assembly can be further improved.

According to the ink cartridge of an exemplary



air introduction nenber are formed integrally in a continuously
cylindrical. shape across the bottomwall. Therefore, even if the ink
flows into the inner flow path of 5 the air introduction nenber during

transport ay,oy9f-sike ink cartridge, the ink in the innegjflOwRRtRscan be
flown snoothly into the reservoir chanber when the air introduction

opening is opened by the installation OEOPhe ink cartridge. Accordingly,
since the ink in the inner flow 10 path of the air introduction nmenber is
prevented from blocking the introduction of air, there is an effect that
the air is correctly introduced. According to the ink cartridge of an

exenpl ar y, < Aspecs s ofnd he; i 565 Q54T eyt e, 58 'gg)g%ﬁgggéahsw ﬁxagxa fRans 15

equi pped with a valve seat portion and a valv novabl'e w th respect

to the valite seatrpaGkkedn antbdher vakve "Bans.dovestklraldirection,that
the val ve nenber |eaves away fromthe val ve seat portion in“accordance

Wi th thedmnsiraldwdion OfLihe-iek: cashspdgeatpokbe thKj ebo20ohecqrding
apparatus. There are effects that occurrence of ink |eakage is prevented
when t he Tihekeecarte | dgeen sifhiothe i hisk afledst tnthethakjeterecoodi pgtappdr at us,
and the air introduction path and the ink supply path are accurately

f or me®d byhehe valve methberiof ndbeal vermansrinspoveathoa @5 dheechikon to
| eave away fromthe val ve seat portion when the ink cartridge is installed
to the i RiGESTC YK r dERg applar dttus thewnlpeex hifd aii sprbBureamadebedhown

described in gjunction with the exenplary enbodi nents and exanples WO
2005/ 075§6‘§’O|5§§%1 JP2685L002358 18358EY P Red AWEWRET varittis altfér nagives,

nDdifica%%'n%duction opening is opened by the installation of the
ink cartridge. Accordingly, since the ink in the inner flow
i¢ path of the air introduction member is prevented from
blocking the introduction of air, there is an effect that

the ailr is correctly introduced.
According to the ink cartridge of an exemplary
aspect of the disclosure, the sealing means is a valve means
15  equipped with a wvalve seat portion and a wvalve member
movable with respect to the wvalve seat portion, and the
valve means moves in a direction that the valve member
leaves away from the valve seat portion in accordance with
the installation of the ink cartridge +to the inkjet
20 recording apparatus. There are effects that occurrence of
ink leakage is prevented when the ink cartridge is not
installed to the dinkiet recording apparatus, and the air
introduction path and the ink supply path are accurately
formed by the valve member of the valve means to move in a
25 direction to leave away from the valve seat portion when the
ink cartridge is installed to the inkjet recording apparatus.
While +this disclosure has Dbeen described in

conjunction with the exemplary embodiments and examples



vari ations, inprovenents and/or substantial equivalents, whether known or
that are or may be presently unforeseen, my becone apparent to those
having at least ordinary skill 5 in the art. Accordingly, the exenplary
enbodinen e disclosure, as set forth above, are

illustrati g%nhgn’%?n1tlng Vari ous changes may be nade '&ﬁ@ﬂ%ﬁpﬂﬁg grtlng
fromthe spirit and scope of the dISC|g$ re. Therefore, the disclosure is
intended to 10 enbrace all known or | at devel oped al ternati ves,

nodi fications, variations, inprovenents and/or substantial equivalents.
I ndustrial Applicability The ink cartridge of the present invention are 15

e g o es e 0% AL MRl BaSATERARE,

conpri si ng: antrer ni ¢ Fot es wt

the ink chay a1, 20 PG OL 1810k cBrblidoei g value,disposed in
e communic¢ation cha a va seat dlsposed in e niruni-ca

chamber agj.aget }Eﬁo&ul{'eor g'l.hvaec QPeurogJ rﬂ%}g 'ec%llh nwﬁge D {ggegéé}{

toward the valve seat; and an operation at exten rom i n§i de

the conpuRi GaldHe Cﬂ@g&@@én‘@ Or& henpytsinde i0fy the lé&%ﬂ%é&iﬁgﬁy s}e@ﬂe' n:
the val ve is capabl e of noving between a flrst position in which

commi cakl arhdesneen hheokdk nghanberhandxzefglaeyt st ahd e ik €petridge

is obstructed, and a second
dlsclosure, as set forth above, are intended to be
iillustrative, not limiting. Various changes may be made
without departing from the spirit and scope of the
disclosure. Therefére, the disclosure 1is intended to

10  embrace all known oz later developed alternatives,

modifications, variations, improvements and/or substaﬁtial
equivalents.
Industrial Applicability

The 1ink cartridge of the present invention are

15 widely used for home and office uses.



position in which the ink chanber conmmunicates with the outside of the ink
cartridge; the valve directly contacts the valve seat when the valve is in
the first position; the valve seat includes a substantially central opening
t hrough which a bottom surface of the valve is exposed; the urging device
is formed integrally as one piece with the valve seat and the urging

devi ce extends fromthe valve seat and around the valve so as to urge a
top surface of the valve toward the vdl¥e seat; the operation nember
protrudes fromthe valve through the opening; and the operation nenber can
be operated to nove the valve fromthe first position to the second
position. 103 2. The ink cartridge acc6E8IM§ to claim1l, wherein, when the
ink cartridge is installed in an installation part of an inkjet recording
apparatus, the operation nenber is operated to nove the valve fromthe
first positionttd Neseond 14 tFIRPHRRheR ¥ he operation nember contacts
the installatign ;pardhamdbe e ink cartridge according to claim2, further
conprising a sealing nenber that surrounds the operation nenber; wherein,
when t he ink carxanindgeldatigrstetdrgdeet nthde comstattateésnwpaht the the i nkj et

recordi ng.apparatus, the sealin nmber_contacts.the installation part and
fornms a ngr|%ﬁ1%ﬂdzf?nﬁ$F§+ mn f?%%ﬁ/bﬁghc?ﬁgfﬁgg?nstalIation part to

the ink chanber vadvelhE dgdcadrid i €lge asathai #grionctBhnbdr; Waerailet he

seat disposed in the communication chamber adjacent to the
valve; an urging device that urges the valve toward the valve
seat; and

an operation member that extends from inside the
communication chamber to the outside of the ink cartridge;
wherein:

the valve is capable of moving between a first position
in which communication between the ink chamber and the
outside of the ink cartridge is obstructed, and a second
position in which the ink chamber communicates with the
outside of the ink cartridge;

the valve directly contacts the valve seat when the
valve is in the first position;

the valve seat includes a substantially central opening
through which a bottom surface of the valve igs exposed;

the urging device is formed integrally as one piece with
the valve seat and the urging device extends from the valve
seat and around the valve so as to urge a top surface of the
valve toward the valve seat;

the operation member protrudes from the valve through
the opening; and

the operation member can be operated to move the valve

from the first position to the second position.



val ve and the operation nenber are formed as a one-piece nenber. 5. The
ink cartridge according to claiml1, further conprising a sealing nenber
that surrounds the operation nenber. 6. The ink cartridge according to
claim5, wherein a |ower end of the operating nenber is |ocated between a
| owner end of the communi cation chanber and a | ower end of the sealing
menber. 7. The ink cartridge according to claim5, wherein: the sealing
menber extends froma |lower end of the Walve seat opposite fromthe val ve;
and the sealing nmenber is formed 104 integrally with the valve seat. 8.

The ink cartrigdgeraccanding 4.0 gai é‘&@@rc‘i‘ﬂ%{; ety t0ginVal VEnagadlin, t hReHr i ng
device and the sealing nenber are integrallTy fornmed of an elastic

mat eri al .ti®e Ak igike tardge dge, invbptisingn an tasealaatipk phatbef provi ded
Wi thin th e;_.an_air._comunication_chanber_provided within the_case,

and comminTeats g W H Hh e TRk CRaTrber Tandbeh> btichi HE BF L i CESCBTCA fir st
val ve sysiemdliess pasedraitdi fedheciad I £i £00Mpds £al bAntehanbekecand nk
comuni cati on chamber provided within the case, and communicating with the
i nk chant¥SHnidP? N Gut hUCRRTIRECD CaRBPe AngCRt 88ES B Gal RE LI} BEAPD

di sposed gMthin the ink communi cation chamber

3. The ink cartridge according to claim 2, further
comprising a sealing member that surrounds the operation
member;

wherein, when the ink cartridge is installed in the
installation part of the inkjet recording apparatug, the
sealing member contacts the installation part and forms a
portion of a path from a flow path in the installation part

to the ink chamber.

4, The ink cartridge according to claim 1, wherein the
valve and the operation member are formed as a one-piece

member.

5. The ink cartridge according to claim 1, further
comprising a sealing member that surrounds the operation

membexr .

6. The ink cartridge according to claim 5, wherein a
lower end of the operating mewmber is located between a lower
end of the communication chamber and a lower end of the

sealing member.

7. The ink cartridge according to claim 5, wherein: the
sealing member extends from a lower end of the valve seat

oppeosite from the wvalve; and the sealing member is formed



wherein: the first valve systemconprises a first valve seat, a first

val ve that is capable of noving relative to the first valve seat, and an
operation nenber; the operation nenber extends fromthe first valve to the
outside of the case; the operation nenber can be operated to nove the first
val ve between a first position in which the first valve contacts the first
val ve seat and a second position in which the first valve is separated
fromthe first valve seat; the second V&tve system conprises a second val ve
seat and a second valve; 105 when the ink cartridge is installed in an

installatjon.pali) ofy i pkiela{6£0585pg apparatus, the operation menber
of the first Vvalve systemis operated to nove the first valve of the first

val ve systemfromthe first position to the second position when the

operation ne r gontacts the .installation part;.and the second | ve of
The second valve T a i horide Rt Pl PEE LRI OR | HRGRECH ERE second

val ve contslcks ddier, sgeonGryahyedseatet ana £REr EBapPesyt meRker Whiech the
second valve is separated fromthe second val ve seat when an extraction
t ube proiTH&EIH thef ¢ Feedl PhtFoncpafEienteEeriate the case, and the
second valve is pushed by the extraction tube. 10. The ink cartridge
according to claim9, wherein the first valve and the operation nenber are
fornmed as a orfe- i eigek nEemeriddd, ddrpinkioartri dge according to claim9,
wherein the a case:
an ink chamber provided within the case;
an air communication chamber provided within the case,
and communicating with the ink chamber and an outside of the
case;
a first valve system disposed within the air
communication chamber;
an ink communication chamber provided within the case,
and communicating with the ink chamber and the outside of the
case; and
a second valve system disposed within the ink
communication chamber;
wherein:
the first valve system comprises a first valve seat, a
first valve that is capable of moving relative to the first
valve seat, and an operation member;
the operation member extends from the first valve to the
outside of the case;
the operation member can be operated to move the first
valve between a first position in which the first wvalve
contacts the first valve seat and a second position in which
the first valve is separated from the first valve geat;

the second valve system comprises a second valve seat

and a second valve;



air conmuni cati on chanber and the ink comuni cation chanber are fornmed on
one side of case. 12. The ink cartridge according to claim 11, further
conprising a cover covering the one side of the case. 13. An inkjet
recordi ng apparatus, conprising: an installation part that is capable of
receiving the ink cartridge according to claim9, the installation part
including a flow path through which air is introduced to the ink
cartridge. 106 14. An inkjet recordi nd®pparatus, comprising: an ink jet
head; and an installation part that is capable of receiving the ink

cartridge accoikbmO-R® Lhidi Badprihgei Dt ahbaki 0Bapant ani Rek¥dhng+adn
extraction tube through which ink 1s supplied to the ink jet head. 15
val ve sysR@®fy @bt siRget Bevardenganpbpeshtiton thenbperas ival verbeat

havi ng a ' y. r n. porijion: -.an n,urging vice that
ur ges thé§€gﬁ%€n§%9%#fY%§?é %#?g% i%% %%%§?EQQhEQV§PV§ gg&tfq%ﬁgrgﬁ%y% t he
urgi ng devi cehe st fixtrechine egyatdy Asownehpi ecesw pbsithenvabvehseat; the

urgi ng devi ce extends. away, fromthe valve seat and around the valve so as
to urge tHEVH RPTHE1OR | YRED dF e coPohat 1 PBnTa™8rde coFtERESVAPFe opposite

from the Madeeel seatod overd, an@osition in direct contact with the valve

seat: the second valve of the second valve system is moved
from a third position in which the second valve contacts the
second valve seat to a fourth position in which the second
valve is separated from the second valve seat when an
extraction tube provided in the installation part enters into

the case, and the second valve is pushed by the extraction

tube.

10. The ink cartridge according to claim 9, wherein the
first valve and the operation member are formed as a one-

piece member,

11. The ink cartridge according to claim 9, wherein the
air communication chamber and the ink communication chamber

are formed on one side of case.

l2. The ink cartridge according to claim 11, further

comprising a cover covering the one side of the case.

13. An inkjet recording apparatus, comprisging:

an installation part that is capable of receiving the
ink cartridge according to claim 9, the installation part
including a flow path through which air is introduced to the

ink cartridge.



t he operation nenber is positioned in the central open portion of the

val ve seat; and when the operation nenber is urged in a second direction
opposite fromthe first direction, the valve separates from the valve
seat. 16. The valve system according to claim 15, further conprising a
seal i ng nenber that surrounds the opening and a periphery of the operation
menber. 107 17. The val ve systenlaccor%ing to claim 16, wherein an end of
t he operating nmenber is |ocated bet weert%Phe valve and an | ower end of the

seal i ng nmenber.
14. An inkjet recording apparatus, comprising:

an ink jet head; and

an installation part that is capable of receiving the
ink cartridge according to claim 9, the installation part
including an extraction tube through which ink is supplied to

the ink jet head.

15. A valve system, comprising:

a valve;

an operation member;

a valve seat having a substantially central open portion;
and

an urging device that urges the valve in a first
direction toward the valve seat:

wherein:

the urging device is formed integrally as one piece with
the valve seat;

the urging device extends away from the valve seat and
around the valve so as to urge the valve in a first direction
from a side of the valve opposite from the valve seat toward
a position in direct contact with the valve seat;

the operation member is positioned in the central open
portion of the valve seat; and

when the operation member is urged in a second direction
cpposite from the first direction, the valve separates from

the valve seat.

le. The valve system according to c¢laim 15, further
comprising a sealing member that surrounds the opening and a

periphery of the operation member.
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17. The valve system according to claim 16, wherein an
end of the operating member is located between the valve and

an lower end of the sealing member.



