10

15

20

25

WD 2005/ 075203 PCT/ JP2005/ 002358 1 DESCRI PTION | NK
CARTRI DGE Technical Field This disclosure relates to
wanoiskswartridge that is 5 capable of bei ng ptagerosm2iss
an inkjet recording apparat%:. .Background Art An
i nkj et recordi ng apparatus, structured such that an
ink container (referred to as "ink cartridge") can be
attached to and detached froma holder (installation
part), 10 is disclosed_in Japanese Laid Open Patent
Application No. HO-85983CRAPELONect i on portion that
opens opening of the 1ink cartridge is fornmed at
INK GRRrRT @ﬂ%?lation part, and a through hole is provided
Tecﬁt'égf {o%gption portion so that ink can flow froma
SV ot *THE i nk cartridge. Wen the 15 ink cartridge

isin | ed LN ' ta, ' ;
opencdlss oy er et ISR Easer; 50 B gmi Meri@ldse fuat 1o

caphBkeCaEtrd dge tHiawed hrpugh fhe;opend dgrdIhgchesarer 0f.
the Invention However, when the ink cartridge i1's

Backg§sbahd eg-gnd 20 the opening of the ink cartridge is
opened by the projection portion, the opening nust be
accur aheliya o] @cedetekdthyge appa datespr o tectdtomredrsudn that
in order to attach the ink cartridge. In addition, if

an timk sbepea dhetrhe(pebecedonoporsi dink aertradeal at glap be
manuf actured, the ink cartridge nmay not be 25 snpothly

attpanbedl Fedarshdieraehed| Akomay | ot elaperhtation part),
Especially, for_the ink cartridge, in the above-

is gescrliosed JhparntRenesdl Epéd. ARRenfaASpri SRR LIERGOn No-
H9—gg86gﬁg%§’pgg%%c%§o r%@é#?%ﬂ”%ﬂ%é”bééﬁéSgﬁpégeﬁfﬁgi89 the
ink cartridge is formed at the installation part, and a
through hole is provided at the projection portion so that
ink can flow from a valve of the ink cartridge. When the
ink cartridge is installed on the installation part, the
valve is opened by the projection portion, and the ink in
the ink cartridge flows through the opening.
Disclosure of the Invention

Howewver, when the ink cartridge i1s installed and
the opening of the ink cartridge is opened by the projection
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
accqrately manufactured, the i1ink cartridge may not be
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. HS9-

85963, that is provided with an ink supply opening and an
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WD 2005/ 075203 PCT/ JP2005/ 002358 2 air introduction
openi ng, the ink supply opening and the flow path on
woOheosimspoal | ati on part side nmust be seal ed andPCT/JP2005/002358

accurately nmade so that the_ink does not leak. In

addition, two projection p%rtions must accurately

correspond to both 5 the ink supply opening and the

air introduction opening. Accordingly, it is

necessary to manufacture the ink cartridge with a
alrhuwww PRENpREseritng nBkt i BHPRLY nRBENEHIsARE, the

other _ thin t he, above- descrlbed robl ens an
£1otio Btévie %e.mgtiblé*af-%aaé t Fa0S & ?esaﬁfeg and

aco P ERL B R ot PEaGBCC AR 8o adily Thdral FBISHRESEons

el B SOEEL 0 B o0 L0 L1
the'nﬁﬂptbggglg m%%h ﬁf cant rdge i pel ydes, @cd fn  opening.
r 0 ni ca

chanbe ion chanber that is capable of

AcceeanHplGat i ng Wi ih theckBkaehanber anthwdihctoutsi dendf ink
the ink cartrldge a val ve disposed within the

carteiHysi qathon ahahberccthatyi.s capabl e of noving from a
first position where a conmunication between the ink
chanbéheanulr 20:=rithel rowd st iden of s tihedée nko carivedgemosg other
bl ocked, to a second position where the comrunication

thipgsal Itéxﬁeoabcavm—cé@ﬁcmchtpmbh@mbeandhé;to g entde f apmink
t he communi cation chanber to the outside of the ink

car&aﬁ-ﬁ@redg*‘eh%d fiss @éﬁél@llé ?L ARy PREcedl vENf raiin dhdcIet

position to t and p |t|on 25 Accordin
recaﬁdéQSec?PB?r’f‘EBSr nvaht |W ?\Nh t hénFnkca%%‘ﬂcil? %lgg?%ns be
tal | d |n aIIa g Rarf_ of.
r

2 dop BTG AT At 0 C1 WG “JRbr BTG TGPy s and  the
manﬁ?B@Qh?lﬁf tgg!%gg Egemgalvglgkggtthe first position
£ the secon

According to an aspect of the invention, an ink
cartridge includes an ink chamber, a communication chamber
that is capable of communicating with the ink chamber and an
outside of the ink cartridge, a valve disposed within the
communication chamber that is capable of moving from a first
position where a communication between the ink chamber and
the outside of the ink cartridge is blocked, to a second
position where the communication is allowed, and an
operation member that extends from the communication chamber
to the outside of the ink cartridge and is capable of mowving
the valve from the first position to the second positdion.
According to an aspect of the invention, when the ink
cartridge is installed in an installation part of an inkjet
recording apparatus, the operation member may be capable of

moving the wvalve from the first position to the second
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WO 2005/ 075203 PCT/ JP2005/ 002358 3 position by

contacting the installation part. According to an
weapsarso8 t he invention, the valve and the operari00$0023s8

menber may be fornmed as a oge-piece menber. Accordi ng

to an aspect of the inventi the ink 5 cartridge may

further includes a valve seat that is adjacent to the

val ve and an urgi ng device that urges the val ve

toward the val ve, seat. ening,may be forned.at a
POS%EB@PaﬁYl%PP?aEEﬁFQrtBF the 9éﬂégl§@aPaFﬁ order to

expos ottom of the vaI ] t
coﬁta g V%noaﬁgﬁa Hﬁgygﬁﬁ%ﬁﬁﬁ%ﬁm ghe valve

andogggg%égy ERSRER IRY, RLO! ggd%omgg Lhe valyeo 00Ul e

Phg 6 an aspec ron

the “%&'%&d1%§N'€8 @@%n%§%§89 f&ongﬂgelﬁggxglggat A ink

surrodnd the Vval ve e urgi ng device nay

car’EQiHEg hateghath¥y-WihR1thRes1la vahve seat §ﬁaeslgoaaﬁg@ent
he val ve toward the val ve seat on a first side of

to tthrﬁe VahVeeoppesi te t hegiabveisente ACRr dinges 0 Bk valve
aspect of the invention, the operation nenber may be
towhodat €de onvad wwec ot ts.i d@snof opkeinval meyopposifficerntde at a
first side. 20 According to an aspect of the
subshaphtadhy thetemk ofcdite ivdgereresedturimerrdec| tdecapose a
seal ing nenber that surrounds the operation nenber.
bothewopdi hget Badneaspect ThE t HalVRveAERSN, Mal eRENBACt the

the operating nmenber may be between an out3|de end of
valyfe OGS MR c&@@onoEﬁaﬁBQr ahde arPRRAG RN ef@Mper  may

oot DSaRe bR RTUREk, ASRRLSiIA o RR appect of he

seat %ccof%f%g 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
valve seat so as to urge the valve toward the valve seat on
a first side of the valve opposite the valve seat.

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

According to an aspect of 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
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
4
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WO 2005/ 075203 PCT/ JP2005/ 002358 4 opposite the val ve
and is forned integrally with the valve seat.

wéaewvodsg to an aspect of the invention, the Pak/JP2005/002358
cartridge may further incluge a sealing nmenber that 5
surrounds the operation nenber wherein when the ink
cartridge is installed in the installation part of the
i nkj et recordi ng apparatus, the sealing nenber

contacts the_ install atiaqn, nd f f
oppas] Fowtpat HAAYA AT oSt SPFEPRor A g % -4 pitne 9a1ve

chanber. 10 According to an aspect of the invention,
S€athe valve seat, the urging device and the sealing

menber, ﬁ%& i s ng}a" efc%rr@fi Q;eafn%et&&d ke the ink

mat er i 8(.:| aspect of the invention,

car%gmgarﬁt{a'ydg% %fieslﬁElﬁ@g chanbgls 1 @fy aifember that

ni catron nber that is capabl e of

surfBTAHYI Cating éfbﬁf&;sm&m@@an‘oe]hea@dnan wHErsi deheof dink
the ink cartridge, a first valve system di sposed

carbkihyB the aidsicomadi cati ehechanbesllaabohnkpart of the
comuni cati on chanber that is capabl e of

inkgefmikicoatiing \Wide tadtend ,nktieh asdel i mpdnembeut spdeagts the
the ink 20 cartridge and a second val ve system
instadpesednwipehitn are fekms canmahhc&Tosn & rpafp in the
| east one of the first valve systemor the second
insgalvatdpst earitnéudds dnkalckambgst, a valve that is
capable of nDV|ng rel ative to the valve se a
oper atA&iP L Mser te hat @f@@ﬁg Jﬂﬁgvﬁe 1aye ?gh%?' ﬁg Valve
e air_comunication ¢ r or
sea onngﬂ?caT¥%hng ‘%ﬁ%b eaﬁHKPngggpa%?éff ré%ﬁ??e¥r1may be
val v ir b e al ve contacts
1nteﬁg 3a|v§gg§§¥if§$a g&%b &PﬁlW% %St%ﬂgﬁ%}e the val ve

i's sepatalgeh g omdt hgnvaééﬁfe&eaéf the invention, an ink

cartridge includes an ink chamber, an air communication
chamber that 1is capable of communicating with the dink
chamber and an outside of the ink cartridge, a first
valve system disposed within the air communication chamber,
an ink communication chamber that is capable of
communicating with the ink chamber and an outside of the ink
cartridge and a second valve system disposed within the ink
communication chamber. At least one of the first wvalve
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
the air communication chamber or the ink communication
chamber and is capable of moving the valve from a first
position where the valve contacts the valve seat to a second

position where the valve is separated from the valve seat.

kN



10

15

20

25

WD 2005/ 075203 PCT/ JP2005/ 002358 5 According to an

aspect of the invention, when the ink cartridge is
wonetsars®e in an installation part of an i nkj CT/JP2005/002358

recording apparatus, the op%ratlon menber may be

capabl e of nmoving the valvefromthe first position to

the 5 second position by contacting the installation

part. According to an aspect of the i nventi on, the

val ve _ and the ogeration nmenber be fornmed as

one- m5£ﬁ9¥ﬁi?% © ﬂEcﬁﬁﬁ%&Ftha . MﬁﬁeQﬁﬁ?ﬁe When the
ink ”Ve”%#ﬂ‘éﬁq?éﬁec?eé}ﬁoa‘ﬂ%@' P00 fOPhed an 0Re Bide BF an
1nkﬁ ECSE&QE %¥§ $'nQﬂ{o % 33REG Oﬁgéggﬁ may be

nven I on Ve syste may i ncl u
capi®h¥e c¥ealov i ﬁévealeedf&% fmga gao Ndo the
the second valve system may the va sea

sec¥abVeosthennt bg bk terttihigdge d anls%thlalt%ﬂ rpalé t he
installation part of the inkjet recordi ng apparatus,

the opef@tdiong reeben ekpkhe fdf sthyakMeesysbam mag kalve

capabl e of noving the valve of the first val ve system
andf tom bberfitish meodbetri oayt dbet forsechrt posirid-gridey member.

contacting the installation part, and the val ve of

t he sdcpmrdiatyeteoysirenagpeaty dfe thpablreresftmingthe air

nmoved fromthe first position to the second position
compyunpepitg opusHEsyr Aandxihaci nbnceupanigpsvicde Fhiphbele may

instal | ation part, Accor to an aspect of the
be faragdi 67, oney &ids O§y§?‘€n& Rey PAERIFES val ve,

oper atl on a_val ve enin

o subdt %'%rwj tanple akBeefo Porthfe DuE 0L BEa: tgﬁd first

t
valgweg%lon su :@ﬁ%%:ﬁggf%%fg%ng ?élﬁﬁeavgﬁ%% and the
ope%%%&ogg ogﬁﬂﬁ?aéﬁ@ntHE”Q%EoHHOREHQ£§ é§%€@£hmépethe valve

openi
seat and the wvalve. When the ink cartridge is installed in

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
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 to an aspect of the invention, a valve
system may include a valve, an operation member, a valve
seaf 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

LY
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WD 2005/ 075203 PCT/ JP2005/ 002358 6 the val ve seat.

The valve is between the valve seat and the urging
wdevispes203he val ve is separated fromthe val vePe®aP2005/002358

when the operating nenber urges the valve in a second

direction opposite the firs? direction. 5 According to

an aspect of the invention, the valve system nay

further includes sealing nmenber that surrounds the

openi ng and a peri phery ,of the operation nber.

the pReAr Y Ro oo SRS i T SonEherye LR oqgebrand the
t he oper.ati ng. .,nenber may. be bet ween .t he val,ve and, an

0rg Y s R Lor SR of SLRE. Sl PHO HERBRr LERECOT nEF o aReat

whefASPELL Ocipé@tiﬂ%e%én%%r af | %Q €lnel e&zgl[x%ngin a_ Ssecond
apparatus may 1 nclude an installation part that is

dirk@pabheophoseeel ¥had renet0f ;i t-herabgyve- described ink
cartridges. The installation part including a flow

path padryiough yhighagpecks dntyiaducedet0idhe tRK valve
cartridge. According to an aspect of the invention, an
systekj eday r eaotHeng appardisss@ayi hgcmegdean tikt j elirrounds
head and an installation part that is capable of
ther epenvhggaodeaobetriphealhové- dbscopbedtiink mambeirdges.
The installation part 20 including an extraction tube
t hr oudiramyidiing riko i ansapperedoft Fheheln v iean hezml. end of
According to an aspect_of the invention, there is no
thengpgrebipPotrlBeE PRt PEsPERVESR &penivAdVEnhandpehi AyLtside
of %Fe valie nenbeg at the installation part of the
end; g Lher8epdiBPdMRE 8bpar at us. Therefore, there is an

effect, that.. positioning the i artridge and the . ..
st APt ESH Bhr tO W S OPREEaTh gt e AR Cat r Fagdn et

recEQdEHS EB§%§5E§Ei%BypﬁhEluB%Cggeingﬁéﬁlation part that is

capable of &receiving one of the above-described ink
cartridges. The installation part including a flow path
through which air is introduced to thé ink cartridge.

According to an aspect of the invention, an inkjet
recording apparatus may include an ink jet head and an
installation part that is capable of receiving one of the
above-described ink cartridges. The installation part
including an extraction tube through which ink is supplied
to the ink jet head.

According to 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
recording apparatus. Therefore, there is an effect that
positioning the ink cartridge and the installation part when
installing the ink cartridge to the installation part

becomes easy.

kS



10

15

20

25

4 WO 2005/ 075203 PCT/ JP2005/ 002358 7 According to an
aspect of the invention, when the ink cartridge is
woeomeskoBr om t he i nkj et recordi ng apparatus, PCEP2005/002358
val ve menber contacts the vglve seat by the urging
device, and the ink is prevented fromleaving or 5
evaporating through the openi ng. Mreover, when the
ink cartridge is installed on the inkjet recg{ding
appar at us, ..the valve can be open by, uni formy
e A R EbgD (e SE SHembB ) when the
i .Se 1.ng the,yal v the_val v seat ., 10 .
lnkAch:bg{%llnlg K aﬁ\éasprgec Orvgefra t hgrclxﬁve%thieon, 13K LGl &gcording
appQPSEAL) Ondle REPCRAULENLO aLhAEH L0e tYLTiy xﬂ?véggttggtthe
urges the valve nenber In an area in which the valv
urgTBgb&levice POSHY OPRE BEGOMRS WINSASSSA Yfrom leaving or
Accordingly, there is an effect to reduce the _
evapendtaayuring egst tok thgeh kg, 15 marddvdige. whAeaoreidg ink
to an aspect of 'the invention, the ink is prevented
cartrbdukeadd njnetakiagorat i tiget Hnhaygh thecopg&hidgapparatus,
According to an aspect of the invention, at |east one
theofvatlive féast bandrsecohdwalvefeyslgnsailsdhngdete vabiee by
20 seat and a valve novable with respect to the valve
theggperatipe pampernagdageppepatnonthential ver srpudihg valve
outside the ink cartridge and is structured such that
S€athe operation member contacts the installation part
when the igﬁ_cartrid e_Is installed on the
i nst afICEO S ¥art® s a§sp802e&£%ﬁQ§t%ﬂy%ﬁF%%ﬁweafF8WPleX
; e e Ldin he_instal.lation rt
pe R B Rk e B e Fhanpr SrpbhgcarR 8" enB? hirges

ron e _ p
the CORNGRPUURACE Whi Mt NE-LLT 3L ARt SeceRd VAN WSRSSE s
|
positioned becomes unnecessary. Accordingly, there is an

effect to reduce the manufacturing cost of the ink
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 valve
seat and a valve movable with respect to the valve seat.
The valve 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 separate the
valve from the valve seat. When providing the installation
part with the operation member that protrudes in
correspondence with the first .and second valve system, it

must be sealed to prevent the ink from leaking and

2
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nmust be sealed to prevent the ink fromleaking and WD
2005/ 075203 PCT/ JP2005/ 002358 8 manufactured to
waaeensreas®By mai ntain the nutual positional PCT/JP2005/002358

rel ati onshi ps between two pr8ot rudi ng operation menbers
and the nutual positional relationships between the

i nk conmuni cati on chanber and the air conmuni cati on
chanber. 5 However, there is an effect that the ink

tridge can be easily installed to the jnstallatiaon
ma“(é? o e *’e%sﬁ%Furﬁ%ﬁJf%’ac%thalwt tMBYalr iRpFitional

re R e o b BoR g Piivion: PO A Cheb  Rgmogse and
I i t i :
e T e SrRay T o nerar 7 Lo OB ¢ Ry | ppon Lok

comﬁ@hﬁca@ﬁ%ﬁjdEHmegﬁttéﬁdOﬁﬁkﬁbEHEtyboﬁﬁﬁﬁgc%%ﬁ; | e .
of Drawi ngs Various exenplary enbodi nents of the

Howdiveel, 0siliere 1bsWahl drerdascenhhedihe defididamttdge can be
reference to the followmng figures, wherein: Fl%i 1
easiidya $ohemified diagraine of imdteXeaplany pae Gatird dgesily
according to this disclosure and an exenplary inkjet
manpgeoitiragapparitast accegdingnyo thigh disctwsakee ohn  the
20 which the ink cartridge is nounted; FIGs. 2A and 2B
posaféosadt reAalt ignagians showi ng the structure of an
exenplary ink cartridge according to this disclosure:
FIG 2K 4 h&Ci A cafPerlgehetBee iyentdlen, the two
cartri d%e is loaded into a }Onkj et recording, appar at us
k

valifd D55 S85hdRs FEShKPEart iR QP?erll?-]ﬁe Gepkridge
=inBRSLAE0980 %SRBI Ot LTS (LE80 9000, oroviaing
betPBIOBberability.

Brief Description of Drawings

Various exemplary embodiments of the disclosure
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
which the ink cartridge is mounted;

FIGs. 2A 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
cartridge is loaded into an inkjet recording apparatus and
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,



10

15

20

25

according to this disclosure: FIG 3A is a plan view,
4 WD 2005/ 075203 PCT/JP2005/002358 9 FIG 3B is a
wends/ws®sy, FIG 3Cis a sectional view taken pargPmos0023ss

line I-1 of FIG 3A FIG 3D is a sectional view

taken along a line Il-11 of’"FIG 3A and FIG 3E is a

bottom view, 5 FIGs. 4A-4C depict an exenplary val ve

menber according to this disclosure: FIG 4Ais a

plan view, FIG 4B is a side viewand FIG 4Cis a
FIGhoBBomSviawsids c¥ieya 4 5BUepfch aitExéifilaryiew taken

instal] ation art accordin o this disclosure. FIG |
aloni’i houecdrandit 160vi d glﬁ&% T B R | SAgtiqal view

cor LSRG G SBLET, B DO, Wl G O 00,0

G 6Ais a sectional viewalong a line 1V-1V of

G 5B and FIG 6B is a sectional view along a 15

line ¥¢of shlGe SBijeFl & 7 drs AcRBRBREEL! Ve R Ofhember
an exenplary check valve according to this
acclrachgsuts; tHhis. SsSloslepd ct @G exenpliayy d nplan view,

cartridge according to this disclosure; FIG 8Ais a

FIGLroBt igi ewsid20vEe@ aB8 FIGa 4CdesvieewoandmFirGewdC i s
a bottomview, FIG 9 is a perspective view of the ink
cartriktiges. oA FhBs. BA- 8€EpiELG anl.exan@laact fopghllation
di agram showi ng the structure of an exenplary ink

vie

- partaraqdaigbrae cor dichg st clidniloswse di §&Fesbfe dsefar eephdonal

_ink_cartridge is_loaded into an_inkjet _recording
v1egp5ép§gu§;llne ITII-ITII of FIG. 5B and FIG. 5B 1is a bottom

view;

FIGs. 6A and 6B depict the exemplary installation
part of FIG. 5B; FIG. 6A 1is a sectional view along a line
IV-IV of FIG. 5B and FIG. 6B is a sectional view along a
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; FIG. 8A is a front view,
FIG. 8B is a side view and FIG. 8C is a bottom view;

FIG. 9 is a perspective view of the ink cartridge
of FIGs. 8A-8C.

FIG. 10. 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
recording apparatus;

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

exemplary ink extract tube and an exemplary valve member
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FI Gs. 11A and 11B are sectional diagranms of an
exenpl ary ink extract tube and an exenplary val ve
worodzarsMO 2005/ 075203 PCT/ JP2005/ 002358 10 aeCOUB200§002358
to this disclosure: FIG 11A shows the ink extract
tube before the ink extracttPube enters into a gui de
path and contacts the valve nenber and FIG 11B shows
the ink extract tube contacting the val ve nenber and
pushing the 5 valve nenber toward an_i nk chanber; .
accEr¢ing? §¥Q dhihl i e hereheet i vElFiewldf shows the ink
exenpl ary valve nenber accordin o, this, _disclosure; .
extppel  tyReiReLoper ERRciRbeSE Sacht IEEﬂﬂei REFGES| otEp @ guide
art .of an exenplary cartrid mai n_ho ccardi to
et pod O Dahre, "BaS BTA R BBt Ftal VbW g the

inkS&ngg@t V\)H}% fcglh?%c%?%?':&%[:%glb% GfEIeﬁB&Ei onal B*é%ﬁ%&f the

sectll on 0] I's a sectl

val¥bewepbeseeti;QPaVhh! iRk cRhfoeld FIG 17 is a _
sectional view of section I Xof FIG 13; FIG 18 is a

perspeatsi,veovi W ofgran oWisi §lge | OYeFsp@Oc PREt fie@N of an
exenpl ary cartridge nai n body accor&ing to this
exeflb5grosus &ve Fh&mbdd hscarpengpeot tuesvidewcabsamei; nsi de
| oner part of an exenplary cartridge main body
accor @iIgg. {3 tis sa dbscipsareye 251EWGRE 20A alms OB lower
are sectional diagrans of FIG 19: FIG 20Ais a
parseefi gmalexaraw fy seertohd¥ean@in body according to this

disclosure;

FIG. 14 1is a sectional view of section VI of
FIG. 13;

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

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

FIG. 17 1s a sectional view of section IX of
FIG. 13;

FIG. 18 is a perspective view of an inside lower
part of an exemplary cartridge main body according to this
disclosure;

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

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

FIG. 21 is a sectional diagram showing the
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FIG 20B is a sectional view of. section XlI; FIG 21
is a sectional diagram show ng the WO 2005/ 075203
WOeCHsHP2085/ 002358 11 structure of an exenpl aPgTAP005/002358

cartridge according to thisl di scl osure before the ink

cartridge is |oaded into an %nkjet recordi ng

apparatus; FIG 22 is a bottomview of an exenpl ary

mai n body 5 case according to this disclosure; FIGs.

23A and 23B are sectional,  diagrapns, of an exenpl ar
strugkUEar PL Rfe RHERPAAVE) &@%ﬁ%ﬁﬁ?rh‘g%d a@«c&rﬁd&n%a%

. _Seat portion according to thigs disclosure: Fl 23A, ..

a1s8h G e FRkECERE T 1086 b FAaPPy L FndPHPRad-PhoaR 1Tt

installation part and FIG 23B shows the ink cartridge
rec?ﬁ%ﬁﬁ?e%??%r?ﬁgFéllgd in the installation part; FIG

24 | s pacseohl anal, dLa0Ea SheN RE 1Lhe oSUAYELLY endln 8Boay

exenplary ink cartridge according to this "~ disclosure
casbefoEsrlibgqi vk eaLtriydgerbsukeaded into an inkjet 15

recordi ng apparatus; FIGs. 25A and 25B depict an

enl ar gedsf.r oa eadd peBBi oaref euteXxeml ardisjrfams of an

i ntroduction nenber according to this disclosure:
exefpGar@2bAnks aaseeldgaalwiviteva ave 1FeG m@bBeri siogetdopfrom a

view, and 20 FI Gs. 26A and 26B depict an enl arged
valfeomsteagndoopbiohorasforad naxebpl &hy sai dismtovduet i GAG. 23A

menber according to this disclosure: FIG 26Ais a
shoyact ithfal héw apdrFFlooeBcoryegtlop vieatapese Mode an

. for_Carrying Qut the Invention 25 An enhodi nent of ,
instRl&2Bi SRl 0RBFE | 3eschF betPHel T i {Eﬁler ef&encarteidge

inc%Q§e§££§CQSthiiéh”9%‘tﬁécﬁn%tgilgtion part;

FIG. 24 is a sectional diagram showing the

ethis

structure of an exemplary ink cartridge according to this
disclosure before the ink cartridge is loaded into an inkjet
recording apparatus;

FIGs. 25A and 25B depict an enlarged front end
portion of an exemplary air introduction member according to
this disclosure: FIG. 25A is a sectional view and FIG. 25B
is a top view; and

FIGs. 26A and 26B depict an enlarged front end
portion of an exemplary air introduction member according to
this disclosure: FIG. 26A is a sectional view and FIG. 26B
is a top view.

Best Mode for Carrying Out the Invention

| An embodiment of this disclosure is described below
with reference to the attached drawings. FIG. 1 1is a
schematic diagram of an exemplary ink cartridge l-according

to this disclosure and an exemplary inkjet recording

o
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schemati c diagram of an exenplary ink cartridge 1
according to this disclosure and an exenplary inkjet
woecerdszg 4 WO 2005/ 075203 PCT/ JP2005/ 002358PC1/AP2005/002358

apparatus 2 accaording to thﬁi di scl osure on which the

ink cartridge 1 is nmounted.” "The ink cartridge 1 is

formed so as to be detachable with respect to the

i nkj et recording apparatus 2 5 that is provided with

a _recording head 7 t attgbgcq§fge§ i nk. The ink ,
APPELAHSdge ICRTHEY t he TS oCheCSappFred®nt o'y the ink
cartss rg qgihe%q 7. The ink cartridge 1 is equipped with

a hotfow ng-ogﬁgsgd mai n body case la and a top Ib

t hat S op rface af_th in b case .

The ink to eESUSS%gggﬁgg ?heq?%co?agﬁgaheggy7 $§ t8 pe

oY I R4 | fhambes (  JFl G5, : %%EE
det%ggﬁggeiﬂgﬁgél?%% mai n bd%@ecgggjfg.g%50%§&3§?i ,ﬁﬂ?us 2
thathe si pioet deec@idhng apparatiug Zeadl P Wiald W sBfargals ink.

cartridges can be installed, in which cyan, nmagenta,
Thel5iylel bawnt andgbl ackstdike@ir eheesipact tyelpe féhpehedlotor the

printing is thus nmade possible. The inkjet recording
recappangt bea? i’s provided with an installation part 3

to which the ink cartridge 1 is installed, a tank 5

t hat sths ebnkhearhkideebe dgpduwddadm2oht Aehpdkow box-

cartridge 1 via an ink supply tube 4, the recording
shapedd mathatoshi t S2ERelnidid oPedtPR the thatk Segdsa a top

SR L0, BB 0y 8, ALI0E 8 LR e LS o v
ehep @R fal s WBag By 0t ShPEROnE” call iR BFRBOEE 1A (see
ETG%hejﬂMkﬂdnfﬁf ?b&ﬁ%ﬁ'qg%i&é 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,
yellow 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 5 that stores the ink to be supplied from
the ink cartridge 1 via 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 directions, a carriage shaft 9 which is a guide by
which the carriage 8 moves in the two linear directions, a
transport - mechanism 10 which transports the recording
paper 6, and a purge device 11..

The installation part 3 is composed of a base

*
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transport nechani sm 10 which transports the recording
paper 6, and a purge device 11., The installation part

w0 2w0@s/008m0posed of a base 4 WO 2005/ 075203 PCT/JP2005/002358
PCT/ JP2005/ 002358 13 portiqg 3a and gui de portions 3b
whi ch are set on both sides~~of the base portion 3a. A
hol | ow, protruding ink extraction tube 12 extracts
the ink stored in the ink cartridge 1, and an air

suppl y opening,91 that /i ntroduces outside air to the
porBI PRk SeaptPi A56 e QPétéPPéng'gd ot thé@ MGase port o h3gides

d of i,nk t t tube 12 [ ith,
of FReRRSPI SRE5AER G- afidPORLRYEnBLLATRIS Eh UGGt Lon
tub'enli‘LZS.léQJ%lr%ctt%b%hﬂ'e' :ﬁggaé{ofé"cﬁ’pi% Eth'ﬁﬁtha%%rT&deaq, and

ai r~ intake opening conmuni cat € W t 78 air gupply

an QPL.’Enis. %gg%zl c?%r‘lﬁiﬁa‘ﬂ gﬁﬁéﬂﬁﬂgoé@%es?rgﬁtg?&e alr_to the

cartri roma direction arrow X

inkdckeethapy penpendir-edhakdt ont hed Reldl katitanpast, 3.
At this time, the ink extraction tube 12 opens a

| at er ardesgdi ked yal Ve ksystenndBiphowuded 1asiddenduhe cates
ink 15 cartridge 1 and comruni cates with the inside of
withhean nink cidnbempath 994n aadit ivabh tdhe atanlsuppkiirough the
opening 91 conmunicates with the inside of the ink
inkcisaxppery 16ube Hl ur &hi By rofsurrky efopwnipags &% and an air
. provided in the recording head 7 on a surface to be
intggposPEBifHe IPeCOFEIIAG CALE papdr the By rdFupPdy &pening 91
act uat or _conposed of a piezoelectric elenents, the ink
(Se§t5F@8'iﬁAt%gdt§ﬁR'5 is enmitted fromthe nozzle holes

tomarggﬁ}he ecor%%n%gpaqgr.G.,Fo the .act ual . ,
recor di 1fg Opér &fiort, “Five réE%r&PﬁéaﬁEeQa Yh fhgirection
(arggﬁgggbggeﬁgggﬁg’ge§§ehggc%§%&i%%et%e W%%QQJEE%Q%% %g%t 3.
At this time, the ink extraction tube 12 opens a later-
described valve system 23 provided inside the ink
cartridge 1 and communicates with the 1inside of the ink
chamber 16. In addition, the air supply opening 91
communicates with the inside of the ink chamber 16.

A plurality of nozzle openings are provided in the
recording head 7 on a surface to be opposite the recording
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 6 as the carriage 8, which mounts the recording head 7,
moves back and forth. |

In addition, the recording head 7 is' positioned

above the installation part 3.. A negative pressure (back

pressure) 1s thus given to the ink within the nozzle holes

*
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25 noves back and forth. In addition, the recording
head 7 is positioned above the installation part 3..

wa 0Bgasiose pressure (back pressure) is thus gCcyamobs0023ss
the ink within the nozzl e hqles WO 2005/ 075203
PCT/ JP2005/ 002358 14 due to X he pressure head
difference between the ink cartridge 1 nounted in the
installation part 3 and the nozzle holes. The purge

device 11 is arranged outside ,the 5 recording area so ,
dugys 1 flke tm%eﬁéeg?dihaaﬂeaglf?feirﬁgcepm&éwa? i cdPp ink

IS ,provi.de with a purge,cap lla that covers th
cani R Tor HE HEGb o nbh Roall S-F DL RF hght HeeRbad) 2nd  the

hal e waste ink tube |l b that comruni cates with
noztzaee %fl?rlgeé%' cap Ila, and a punp 1llc that intakes the

ink fr th zl e s tat Jy@_@% in
lib. V@?Bﬁ e gggt%i ngé?%{ekg]pairge %rgocg:g%_, t ﬁdt:a?_}litcggg% the
redcrdifRyedrte &PULG NG PEAEESS 1RXeedbbeRiPeSi 498, 7and The
the surface of ‘the recording head 7 on which the
purRz syl es1 28 ephevied wsteo¥epedgby dafte 10w ghatAovers

1lla. The punp Ilc is 15 driven in this state and sucks
the hairdefeectd v e Henkr ecoprddiny geacbubcesniace whd aterkien holes,

the recording head 7. The sucked defective ink is
a oeeted iinkantubhdepilbt ethabsteommikniaakest hwbtigh tie purge

waste ink tube lib. The recording operation and the
cappurlgi @it G éssarkl ¢ diatolindd isp FhepUd e ditom tipp nozzle

processing unit) (not shown)]D installed in the inkjet
hol&s rUithy dffFhSatiusk LubgextiPt he structure of the ink

cartri‘ﬁ%e in ﬁgtticg{qar A of FIG]1, V\hg:tcr{}%is . g

i nst al 16 i F<ERECTAR] &P PBEEPAPRG RS Sar Fhsage © 18
mov%%?l%bneg W&&E@iﬁ%f”§¥8é%§é3 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 llc is
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
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 4is installed in the inkjet
recording apparatus 2 is explained with reference to
FIGs. 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 loaded into the inkjet recording
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25 FIGs. 2A and 2B. FIGs. 2A and 2B are sectiona
di agrams showi ng the structure of the ink cartridge 1
weaeerdsg to this disclosure: FIG 2A show. sPCnaPion0023s8

cartridge 1 before the ink %9rtridge 1 is |loaded into
the inkjet recording WO 200&'075203 PCT/ JP2005/ 002358

15 apparatus 2 and FIG 2B shows the ink cartridge 1
after the ink cartridge 1 is |loaded into the inkjet

Pop R e (. el Bty "5 Cabht) foli RELRd SR loRiisar the

I ncl'udes the mdin bod f f
‘1116, [ that t open, upper .surface of
lnﬁluf%éﬁ%%%%%flcagg I%?gg%g aqggﬁ)_ﬁgh er 1ffIEhat Tecording
appE@¥ers @ bottomwall le of the main body case la. On

the cap nenber if, two exposing holes 1fa, 1fb that
exposeride irad ercadesaldfed valye jSushems 23nl4 @ d Ngogy

10 installation part 3 side are forned. The ink
caseaftr wdgé IThes irfloratesnvét i d hechoprbp apdthhe- cedRrs the
menber if being fused wth the main body case |a. The
orepatwppal forrfadve nafn todymadasebbdy td&sécﬂbﬁ baafd a cap
the cap nenber if may be a resin material. 15 In the
menBEEt df Weltdt 16€0VaNSi Ik doppiopm opehlnge2lof whiechmasn body
opened outwardly for externally supplying the ink in
cas?ﬁzarnkoehgﬁﬁeFaPGFEW§*¥bﬂﬂ%dth%eeKﬁRSSOQphylepeﬁfng 1fb
1 is in_direct co nicati on with a communi cation
thaf R S e AT e 1Y s Y §RPRaat 5, 284 on the
; . LNt 'Ly _.2Q with and_protrydin roma | ower
s B P phaen BT P I | S0=) APkddrEEshacan? s

for@bd LWtHPAUGLT QR oReN ZQ’e'qa%g:%eo %&aﬁ%|¥g$ﬁ%a frsed

introducing air into the ink chamber 16, _
withhﬁhéohbgm‘ﬁady|d%séTQ%.a'@Héﬂﬁé¥g5§épnf09?f@%nﬁazg body

iIs in direct comunication wth a comuni ca
case la, the top 1b and the cap member 1f may be a resin
material.

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 a cylindrical wall 2la formed integrally
with and protruding 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 1o,
is formed in the bottom wall le. The air introduction
opening 26 is in direct communication with a communication
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 installation part 3, the ink extraction tube 12 is
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25 chanber 50 provided inside a cylindrical wall 26a

formed integrally with and protruding fromthe | ower
woeuodsacs208f the bottomwall |e. Wien the ink.PCT/JP2005/002358

cartridge 1 is installed on 1éhe installation part 3,

the ink extraction tube 12 i's™ 4 WD 2005/ 075203

PCT/ JP2005/ 002358 16 inserted into the conmunicati on

chanber 30. A check valve 60 is positioned in and
Thgﬁfheck val ve 60

clop

. ' ; i.nk YA Il 21,
it GRS el ARy i " 7
|1 a- t i . .facjn
Lo AT YRS S MR S0 S e

inPadpP0E, optneRg of . V\th‘?le babkds thebi k@ Egggstlaxgﬁjtured by

with a synthetiC material. The shaft part

intergentsd foihn@ shabhobel eaiBhhpetihe1batiommal] Jo+ sop
slidably in the up/down direction. Normally, an

Ut ace of Lhe bottomuali 1o ot & bosi ton where g @
surface o e

shaffil nppurt660b ies spatedff mdmdthehbhés shepl §ilopepard 60b,
21 to allow the flow of the ink fromthe:ink chanber

withe § ofEREBehigamesemdnder The Wientt hpabhk6Ptous ifrsemted

._,the ink extraction tube 12 towards the ink chamber 16,

il i ST e et s e

sealing, the i supply open . o

upﬁ%é%ﬁﬂééﬁﬁgﬁh?%yndﬁ%ﬁ?fﬁgyaiﬁniRﬁ?an IFEnZ??EnFﬁgigg in
[ ovi e _bottom wa e

contt;fgia{tnkwg%gn‘ggre Ecé).p Tﬁ‘érg%/??ndﬁ cié]ifleZgoﬁEi?%‘.erwaz]fSl le at a

jgct h t ot y.fromoutside is .
pos%??é%ie§h§%gtﬁ%nﬁpggpﬁpg%%ﬁgn ot the Thk chambert 1ge ink

ouriougndip A1 o i) roudec 09, oY LRG58 0% 1
chaiberodécti O OReNbNGad&d Snember 32. When the ink flows
from the ink extraction tube 12 towards the ink chamber le,
the flow 1s prevented by raising the film part 60b and
sealing the ink supply opening 21.

A cylindrical member 25 surrounding the air
introduction opening 26 is provided on the bottom wall le
and projects inside the ink chamber 16. The cylindrical
member 25 projects such that the air supply from outside is
directed to the upper portion of the ink chamber 16 through
the flow path inside the cylindrical member 25. The opening
in the upper portion of the air introduction opening 26 is
positioned higher than the ink surface.

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.

LY
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positi oned higher than the ink surface. 25 The val ve

systens 23, 24, which are exanples of sealing
worodzars203are fixed to the communi cati on chanbecT3B2008002358

the ink supply side and the cpnnunication chanber 50

on the air introduction sid%, respectively. 1 WO

2005/ 075203 PCT/ JP2005/ 002358 17 The val ve system 23

i's equipped with a support nenber 46 produced

i nt I bb | asti,c nenber and a_ val v
oo PheY Pk LR 2 ok, TBaOIRPeA hEn sfapp%wport

b | I d I te
T TS T Bl e
anoﬁe@tvaﬁeet m%ﬁ%e?‘nQZa%tgﬁ% eQif"rkB teg.ad'l 'n?‘atCI Saelr. The

the i nk anbers 16 rel ati e val ve sea

suﬁﬁﬁﬂt4§§mmﬁﬁd4@n hgéteénaEuM@{£n§§aPP§'té§m Pfc@l outer

de of the valve seat part 46a opposite t ur gl ng

shayﬁtaﬂ@blsTBQrM@kMQeﬁE@%ﬂlﬁﬁEQﬁéﬂi&Uf@ﬁﬂlh@ 8 valve seat
direction toward the val ve seat part 46a by the

parir gd 6y padt adbhimnichg spactosdivdahed i ackpese bet ween ink
the valve seat part 46a and the urging part 46b. The

chagitegrnal6 waklla83vhast@n tdtet avhieat peat $3at 46a, and an
projecting radially outwardly. The conmunication

extEader 335 Hess td ostash e s Wifdec @ 44 hehiehl vmsseat part
di aneter, that increases towards the outside to

4625 CURINDHEE e PRe %@t%n@ﬁftpé@? 33ghe pf%%vesmeﬁ@e@s 32 is

or e surface Of1iﬁf attachnent art

wr g2l 110 Tre EPebhetl cavrace UhF WL {R oSeThoPRRG 403 by the
el SUSONPAS, 001 0.1 B ALSRARL,SULRCE 42,300,300 e
weath S P emagte bl BRI
mai N bpely Cé%%éﬂd%l.A%aﬁlf@%U|has an attachment part 33a
projecting radially outwardly. The communication chamber 30
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
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 out from the space formed
between the external wall 33 of the valve system 23 and the
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

*



10

15

20

25

the ink is prevented fromflow ng out fromthe space
formed between the external wall 33 of the valve
woeyetsas@3 and the 25 inner wall of the comMURCTAP10051002358
chanmber 30. An opening 41 is Egor med in the val ve seat
part 46a through the center of the valve seat part
46a in the axial direction. In addition, an
i ntroduction path 40, to which WO 2005/ 075283
PCT/ JP20 5/0 2358 t i nk extracti.on tube 12 is
£ 16F; &F LA Hetiton tie LbxCOPRAECHal 1L SatpAtad on the

xR WOEL BB °n?%§rtlt'°”tﬁatahg  STBRUSAED patn 40
conpfid:qductd g 40 | er than t he outer
ﬁg eéd racgtl on’

dianeter of t tube 12 so the
ext er nghe Walin 33 &p&fﬁ&éﬁt grclase £RPLAGL W y}%h 40 is
i nk extraction tube 12. The opening 41 is orne
smalldregerthafaghkheuitkrerd idiniero of thbe ihft rdueddi@nn  tube
path 40 and the ' outer dianmeter of the ink extraction
12 tsubeehE2.exfre el ofalhe33A cdndd othued | @b pat doddaconyitie the
side to which the ink extraction tube 12 is inserted, .
ink sexbraetdipn aupeidd sHepe, opehich dildehs dotwendl yarger
The urging part 46b is formed by a sidewall portion
tha% thmatintehddiapetgri adr tbal Ly tiosinctiony latd satand the
part 46a around the circunference of the o ngqgmg
Ou??ﬁa%%?%ﬁﬁ?qﬁ% CHAETOEHS 19t Eaet 301 hEWRe Port i of the

ted to t i dewal | _portion, 36 and prqjects
lnt%on i W50 %‘%p]?ozl(ibnt g6t 5% Si et the v é’%

Si 16 The thrust ortlo
eXt%s?%g%%o geu(r%feng%f‘a im t%a%e Sntet fo‘?rmeé% e tt_h?%eslted Shape’
whl@@lrwl%n?g out& 49} hg part 46b urges the val ve nmember

by the el astlc orce of the sidewall portion 36

and thené hrushing part 46b is formed by a sidewall

ink

portion 36 that stands up cylindrically from the valve seat
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
side of the valve member 32 opposite the ink chamber 16.
The thrust portion 37 has an opening 37a in the center of
the thrust portion 37.

The wurging part 46b urges the valve member 32 by
the elastic force of the sidewall portion 36 and the thrust
pQrtion 37 in a direction such that the wvalve member 32
contacts the valve seat part 46a, and normally attaches the
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 valve . member 32 toward the ink

chamber 16, the sidewall portion 36 stretches and the thrust
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portion 37 in a direction such that the val ve nenber

32 contacts the valve seat part 46a, and normally
wati@one®est he 25 val ve menber 32 to the val ve Beatprpas023ss

46a. |In addition, by insert'gg.the ink extraction

tube 12 into the introductio path 40 to push the

valve . nmenber 32 toward the ink chanber 16, the

sidewal | portion 36 stretches and the thrust 4 WO

005/ 203 PCT/ JP2005/ 00235 1 [ 37 incli ,
PO H i 1p THE TOThe T ORBI A G4p SOLCRGINI Rk Sanep| B that
; 2 d th | t t
g e e B B et At Bl ks soat

X2.462. The val ve nmenber 32 is equipped with a bottom
pe port?on 57 and a valve sidewall portion 56 which

ext endscyer Bheabl ¥nblohet R texter R oid G Rl encenof 32,
the bottom portion 57. Conmuni cation paths 58 are

Thef OrdlBet Qb eIOBB | Vs ash@BSoddewi 10t 4 A Pesh 1 98- B10RANe7 and
the val ve sidewall portion 56. 10 The bottom portion
a %dlhas sAldavwatrludpongtirenbes 3Ihidhadxpenfiectveritawaldy from
the val ve seat part 46a and is formed in a ring shape
theon antendasur fcdgsudeinegache vfl vehseatbogdin  4baratom 57.
position internal fromthe communication path 58 and
Comgirer 7t 1 9% oRptthe S§fermtry 4PrFHe salvinsdwelianl hct®ss the
ortion 56 is closely contacted and pressed agai nst
botifiom RIFRQD pof 13%h B¥e ofatve TR bRITLEN | 76 a
state en .t val ve nenber, 32 is accommodated in the
supporfﬂﬁeﬁﬁgsuﬁ%.po§§lﬁpe§§in@a?hélpPBPFEH ngImehereper 39
, pr.otrudi-ng nenber_ 39 el astically
tha ef%%@g\?%% J\C/% \g}gdsé:glte S%’r V%20“':’625(6% %ﬁﬂtcﬁggelafll% Ts formed

in Zagg:ti% Ssﬁzﬁ?e WPeln Sé’r{cfi asct?rfgcé %é’ﬂé’ecﬁeea&}alxpgréeat part

46a at a position internal from the communication path 58
and external from the opening 41. The valve sidewall
portion 56 is 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
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 is equipped with a
support member 46 produced integrally with a rubber elastic
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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The val ve system 24 on the air introduction side is

simlar to the valve system 23 and is equi pped with a
weuppars2osenber 46 produced integrally wth a pPabuor1005/002358

el astic 25 nenber and a val vg,nenber 65 structured

with a ribbed material. The Support nenber 46. has a

val ve seat part 46a, and an urging part 46b and a

seal portion 63. The val ve WD 2005/ 075203

CT/ 005/ 002358 seat_ part 46a_ an he _urgin
Se%artp]%%b hé{ae’\cl)ae ta}%]edsgtlgfbe fqﬁ?ﬁﬂgon?agg t%@ e PGSt h'ghlel same
\, Y. o) i ' or substantially

fu%gﬂ%f%ggﬁ%%fgﬂ%getﬁgrvgﬁgeggég% %%?%?%gfgﬁa. The
cyl i ndgjc & 1 Part 1 8003y SLLEK ; openi ng
41 and is%#ﬁﬁggfglgy ?grﬁggr at t%eQFggg%ggthggh %fcenter
ofthﬁleyalwm@ats@aftCﬂé@tiEhewatve "ﬁ@@efcgﬁiﬂgﬁcﬁ seal
shown in FIGs. 4A-4C, a cylindrical portion 66 at the
poRtOPIPE i D rAMQPEERS | OPeniBFLET Sldai st mﬁtégy\@il?z formed
portion, and a valve portion 68 at a 10 substantially
at démt erovpor tparnt ideredi thsi males seat heaval yea. menber
32 shown in FIGs. 3A-3E, the valve portion 68 is
equi ppédewrahva bembem [$6r theen 5% showal ven siTesval 4A-4C, a
portion 56 extending vertically fromthe outer .
Cyldj %y eROELioM (G0 Bt t BRARpTAR oPBEicand an operation
0 jcation path 58 formed 15 continuously across
merRE ot (S Ho {1 SHOE7PRRA LChe FAVE AT BT | G at a
._.the functions for these portiqns are, . the sane as
sué%u%ﬁg%%%l%rﬁf %?%epﬁﬁhﬁgp §§?r?ﬁ§ref§F§Pl@ﬁéﬁp the valve
rd-pt i are_on d. ;The_ cylindrical portion 66 .
o S R I ke s LT i B fann o0 is

eqRIdPN wifrnWhen the i bk cgrif{gdgesy 1§ Cﬁéﬁgﬁ§lysidewall

installed in the installation portioh 3, t
portion 56 extending vertically from the outer circumference

=

me

of the bottom portion 57, and a communication path 58 formed
continuously across the bottom portion 57 and the valve
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
raised from the bottom portion 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 of the cylindrical member 25, and secures the
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 operation member 67 is a protrusion extending
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cylindrical portion 66 is positioned with a space

between the top end of the cylindrical portion 66 and
woOheosimses surface of the cylindrical nenber B&T/JR0US5/002358

secures the 25 conmuni cation Eetmeen t he i nk chanber

16 and the opening 41 of the val ve seat part 46a,

even if the valve nenber 65 is pushed up fromthe

val ve seat part 46a. The operation nenber 67 is a

/075203 PCT/ JP20Q5/ 002358
ve DAY o §5§?{§*§3&}{1§653g§1 PF3 PRECBoPESH:for Pon=nd 1=
fofed 2eeh o PRER b s P abeahT 8 PP SR Barae 615 that

concaves

ctiho r.At er ds wowar d
Oeeh m?%%%%%;&% TREPE" LB SR, S son
merilasr (412 EQwehdendiRasid+or %edtﬁi:bggﬁ'léhe e%lt dOYEE e

end of the seal portion 6 The cross- section area

supdotthenambe path belweers tihe: opsfdNdedd ﬁBgltEBﬁed slightly
concaves. 67b can be nade |arge by the cave-in 67b.

abdieGs LhBA- BBvshowridheodettdid s sek 1t heottsél 681 i 0MrhelOcross-
part 3. On the air supply side, an indentation 3d is

segdsinglonetiean athetbaseigorpdton Batwéethehienstpdh g ol and
art 3 at a position faC|ng the valve system 24. The

the (Rfats ot B pas hespadef @rgﬁebSeéhep@aVEOmn657bﬁ
engage he ink cartridge 1 is installed. On the
bo?t gn%%ht he s n&@ﬁﬁ’at%@n S¢tadd saj L s sy yinpealhgtion

14s fo ned t hr ou str cturing,the base

par%orﬁ't'i on 33 a?h% g}ftl%f'? et'he a§hleaFn88PFFi§ﬁ0633d is
. e
poéﬂﬁﬂ?ﬁ%&%%np$ﬁhéag§séB%o+§y§%e§|ng ﬁ e§n%€ i?ﬂ#ﬁ%ﬂ part 3
at @ 8l itpyghape havi ?Qcial. mal Ler w ?élf}i]@nd % i'to es, 20 The
operati o

Iength than the outer |aneter n- nmenber

ind@ﬁlt@f’tldﬁ t30 ahpb upakiby ebrSldes %Saslefﬁéﬁcdldr{‘ & radi Qlllgage
whei. ?:%ee. ink cartridge 1 is installed. On the bottom of the
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 longer
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
portion 3a. One end of the air supply flow path 92 is
connected to the air supply opéning 91 as the cross-
sectional area thereof increases, and the other end is

connected to the air intake opening 93 formed through the

wall structuring the base portion 3a in the up/down
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A groove-shaped air supply flow path 92 is formed on
the I ower surface of the wall structuring the base
woaodasioamo3a. One end of the air supply flow parlTAR2005002358
25 connected to the air supphy openi ng 91 as the
cross- sectional area thereot?increases, and the ot her
end is connected to the air intake opening 93 forned
through the wall structuring the base portion 3a in
~ the up/down WO 2005/075203 PCT/ JP2005/ 002358 22 .
dirgictdemi-onA RyFr tobf thRe2afr Ssppaby FUwivisdth %2 js formed
. formed. with a pluralitg of _.curves al ong the | gwer
witdyrg aReUsRLERE fal FUFBCSUBPPESs e +PBGF ofUairCEN@T the
o .prevent evaporati.on of the co sition and .
walqi (PR herFak CaEn SCoRtec il o &4 Fidhig fvaporation
of |1:r1]1ter %%?n tds%_q:iocﬂ'lerﬂrﬂgé%@ié)éuf@eié nll_(hg a:[lllﬁ ' vgfggn 1cor-1rrlﬂeec];ted to
arr in e “openi ng opens on theé upper "surface o

thet 18 0a%6 RRY éﬁ%@%}%‘(ﬁiﬁ@%@ SPacke f oM %{z}@tr d om

surface of the installed Tnk cartridge 1 whi ch the
air isrigapphied tothhe | @E)e@l%rgr igdge dodrdy ough tfies aidipper
10 supply flow path 92 and the air supply opening 91.
surfge uppercisir base ofottiorai 3ai buakehapeni ngoH3e My ohe the
covered by the later described porous elastic body 3c
botttemalduovacenit |Eie ocmsmid hledit snklecartridne t heoy nkhich the
extraction side, the ink extraction 15 tube 12 is
ain ntegraspylaed prot g nghi fornedidaet he thppaigh the air
surface of the wall structuring the base portion 3a,
supIiy ahlownkPdtowlpatdindathe fakreduEPtheoPsiepy 1.  The
surface. Ends_94a of the ink flow

SRR E S & § et LBiF AT fRPSE] B Baue 45 GrREed by
ene U PH S s R ocl) o108, 421D 2Rt 0 darn o1
verduqface at which the base portion 3a is extended

On the ink extraction side, the ink extraction
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 94 formed through the ink extraction tube 12 in
the up/down direction, and ends 94b open up a part of the
upper surface at which the base 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 opening the ink
flow 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 94 and the ink

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

kS
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out si de the guide portion 3b, and is connected to the
ink supply tube 4 on the upper surface. The
woammMswat i on openi ng 8la for opening the i nkPC2API00HU02358
path 94 to the outside is fo % d on the top end of the
i nk extraction tube 12. By t geconnection openi ng 8la,
the comunication between the ink flow path 94 and
tﬂe i nk cganber 16 is secured in the manner such that
the top end WD 2005/075203 PCT/ JP2005/ 0023 3
congemiot 81 haavaPy@aRbter 52, The éﬁF&&? %fﬁﬁ%?b%a9y 3¢,

such i d ‘

Suchyi3Bobi (P oNRe 18- SRt s sorpind’ oY hE ERbraction
portion 3a,, Th 0 |

tube, ibmﬁﬁ%htﬂﬁ q}éngP%§%? gs%%e va ¥%§§§S?§%%g%nt$% The

44¥§E£15§E o Bg&%m?t SHREOYisded At i Pl Al tiay Ofeak from

cations or a e nunber of ink cartridges.

theE%%gvémg SggﬁLyﬁurlng the base portion 3a and the
ui portion 3b extends integrally in the direction

Of therd@ amkapgarentorofpdhe Bnkscarboriidges.atfhe plurality
above-described ink extraction tube 12, ink flow path

of Wocgth stes pooti anndiitigilre suppdy ofehnkgc@ifraddesi.r Each
supply flow path 92 are provided for each
walinst aktkatitomihgcatilon. Phaseendopaieno9da, oM oftheacpulde
of the ink flow paths 94 connected to each respectlve
porisiomi3suppkyendde AnBPErpdsti dRedthat eFalrPFtatn ngt the
extension portion of the base portion 3 hown,
ar FATGEISER | AP Lot qa&ﬁ%&@@%5Ues%¢?ba§OVﬁR P8 ink
pat hs, 94 i e air s fl.0 ath 9 [ :
o ot Coin FEeneoniik gt ‘m ol e Ble e SORE S, aix
a cover nber g%%9 | §595,-T
Su39#¥13%6?§n9|xed df%%ﬁgn ?%Zfiﬁémg?ggngbsggsa govided
foPf oLh RSf%g%af¥§5f§Hn188a£ESnc'r?%@f%ﬁﬁﬁcﬁarts 94a, 94b of
each of the ink flow paths 94 connected to each respective
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 flow 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
as a resin film 95. The film 95 is fixed by fusion on the
lower end surface of ribs 94c, 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
together by a single film 95.

Next, the instéllation 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.
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of the ink flow path 94 and the air supply flow path

92, respectively. The ink flow paths 94 and the air
weuploysFoBow path 92 of the sanme install ati onPCOARI0OEHN2358

are covered 25 together by B single film95. Next,

the installation of the ink“cartridge 1 at the

installation part 3 of the.inkjet recordi ng apparatus

2 wll be described with reference to FIGs. 2A and

2B. FIG WD 2005/ 075203 PCT/ JP2005/ 002358 4. 2A
2R SROWS & sTares| ﬁnmﬁ‘?’?‘&ﬁ:ﬁ‘t HtéC“T? nJKmEaFf‘F?Qaégg.e[ ﬁagaﬁotnm been

. I K led i I |l ati . Qf. .
Ty e A T R
o ENT RS 008 SR PR S Snre v, uno

inkagé.b%%tlyt he; val vessgat tRart o468 by reledst ich f e air
of the drging part 46b of the support nenber 46, and

intibUsctedeh yadyeasystipmdssd 24ghasstnathdeenl vperedt part
As shown in FIG 2B, when the ink cartridge 1 is 10

46al nsy aldred, etlhetial veosyst eni 28hies vopgheg qrarttheldkal v€ the
supply side by the front end of the ink extraction

suppube Ieneshifg, thd wduse nmeaber vl vandsydeensi déwaldd has
portion 36 of the support nenber 46 that extends to

notskpanavreeniesi.val ve nenber 32 fromthe val ve seat part

46a. As a result, the 15 ink flow path extends tq the _
i nk e aétPHR tibe FI8-t RBougiheRhéhienkiRhafpétrigloe 1 1s

e, MNP 2L e omenioo, STa BUAE oo,
o1 BPREP 25 BRI nemtabye RIS, AN, gl PBensas
the;ieg%ﬁ_g.téﬂgmgﬁﬁgr732maﬁ@e atders hand,1 00 Lhe 18l 33UPBEY the
support member 46 that extends to separate the valve
member 32 from the valve seat part 46a. As a result, the
ink flow path extends to the ink extraction 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 between the valve member 32 and the
valve seat part 46a. The ink is thus supplied to the
recording head 7.

On the other hand, on the air supply side, the
front end of the operation member 67 contacts the bottom of
t.he indentation 3d, which causes the valve member 65 to be
lifted up. With the stretching of the sidewall portion 36
of the support member 46, the valve portion 68 of the valve

member 65 1is separated from the valve seat part 46a.

Therefore, the valve system 24 .is opened.
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front end of the operation nmenber 67 contacts the

bottom of the indentation 3d, which causes the valve
wornizars®5 to be lifted up. Wth the stretchi rgTaP200fr@023s8

sidewal | portion 36 25 of t support nenber 46, the

val ve portion 68 of the val menber 65 is separated

fromthe valve seat part 46a. Therefore, the valve

system 24 is opened. WD 2005/ 075203 PCT/ JP2005/ 002358

25 AL AL A e sealing pErL o059 610581 Vc1caeny

communi cati pn, between e apr _intr [ 0 Malo :
congaclse § 1%%?W?1abgn15§hdw§'x th&qaia“rlqtg3 &ggpl %pgﬁﬁggbﬁ&lon
of the |nstall atj 3 LN te that e ;
bet@’@r%?uni\g}é?i or?_%'lrjs %ﬁqggggggﬁgﬁt%ﬁ%r@ djfl AEs)@a the ink
& dhe g flaw pabheis of d tpdhiegipper part th
Carof%iﬁ%e’ ink g%arrber 16 thchC)ughS tlﬁeﬁai rdg)i nt al?g openi ng °
1ins¥31 e B rpauppby fih ow path-O2 tand tbRe @dmmslpplation is
opening 91 of the installation part 3, the 10 opening
blotked SR hetyeeni dde vl ve resber, 65handithélowapeeh is
seat part 46a of the valve system 24, the
forenund cahéonppatrh B8t the ahe iimtkr cthanbeh dpedinguoh the
26, and the flow path inside the cylindrical menber -
air25ntake hbperhbodPrentthe el posiPPél dflavheratdl V2 amd the
system 23 is regul at ed because the ink_extraction tgbe
s

P poe Fonever e
opefgiser 467 55% a%?%ﬂﬁﬁnpa*fkﬂe .ofvaﬁ'lY'@ b%%?ggrgggglt ?i%ld the
Valbgﬁs(ﬁf SBET dSREEN L5 miter abEodl nERL Bnalt H Shde. TR
o B s5 oo O, ygel b b,

thPPEU NG 26, 1481 ¥al VBeS¥$1 8RB r23a12fhenbBe RBK

In this embodiment, the position of the valve

the

o

system 23 is regulated because the ink extraction tube 12
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
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 91. In addition, the operation for the user
to install the ink cartridge 1 in the installation part
becomes easy.

As should be appreciated, various modifications are

available. For example, in the above-described embodiment,
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extraction tube 12 of the installation part 3 and the

air supply opening 91. In addition, the operation for
woOhersuws&0325 to install the ink cartridge 1 i nPCDEP2005/002358

instal lation part becones eggy. As should be

appreci ated, various nodifications are available. For

exanpl e, in the above-descri bed enbodi nent, 4 WO

2005/ 075203 PCT/ JP2005/ 002358 26 the val ve system 24

‘ ) ) i d th . |

crennsd B oFFUGee” RS e LarBERee e
i i 12 I nstall,ati ,

g e AL S R S R

cartovgyer, thgqopenati Ofnﬂenl%%{tfa!@édieog{ ot fydes %:ét SIfe.  the

the ink cartridge 1 can be provided to the valve _
ins$yslemidh opathes ighoexidast ican shdesnkn @;g@f%é%en' Hide.

the embodinment, a valve systemis used to sea
Howemkrsupibley opperd thighr? ndtise t hehat  prdfriiot50dUEEEQ8 the ink
openi ng 26. However, the opening on the side that does
carhpidgee 1t heawvabee myststedayobelsealaiived tsysaenr WBbesn the
and a needl e shape ink extracting tube may protrude
inkf eghyerE Liogstsdideat i on part. As shown in FIG 2A the
operating nenber 67 is 15 positioned such that the

| ower Ehd2tftéEésr i sipokhei emapdigiangnt | § ABdve tdwstem is

l.owest end .of seal portion 63. The , val ve nenber 65
uSed| 058l y X6t actS t heal FEPRM PRI AR 2l Siandartye  air
sre e LK QUELY 10 LB RYALYe TRIDEL 8, Cl9selt oo
chafoodts, oML ELG 808 IR BUBPL LI Tl
rub®ér} h8nidka needle shape ink extracting tube may protrude
from the installation part.

As shown in FIG. 22, the operating member 67 is
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 seat part 46a.
Similarly, on the ink supply side, the valve member 32
closely contacts the valve seat part 46a by the urging part
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
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.
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extraction tube 12 pushes up the val ve nenber 32 to

open the valve system 23. On the air introduction
weids/7s28 front end of the 25 operation nmenbecTdP2005/002358

contacts the bottomof the inpdentation 3d, and the

val ve seat part 46a of the slpport nenber 46 is

relatively noved downwardly to open the valve system

24. ti WD 2005/ 075203 PCT/JP2005/ 002358 27 The ink

cartri e 1 | pac er, a red ced pressure. The
i nk ch |%? %%gﬂigfe§§hrp?8 enUNERE VAl weduced

dth
pre%% JgglggTﬁg 3‘??ﬁa§§g%Fgﬂgfle open s %@f%ﬁgFﬁFF?g t When

the5 &Q@véar?yéﬂé‘f? 2 fOEOV\E C% %@%&g@c{:fg e)g ra%Ct cg the

tube 12 towards t i nk ccurs

valkeVedue-drh oy Qﬁnt@l@é {11,991 §ﬁﬁ%mgngllﬂ@ bhenf lsﬂWsFE%'hglally at

between the ink extraction and the recording
theheadmé i 8impl| event®dwy otthe Ghackryahver®d. ink extraction

Furthernore, air'is able 10 to rapidly flowto the
tubeppér pamtzrafs t hdd ninkhanhemba6 flkionvcthesai r supRiver, a
openi ng 91 through the cylindrical nmenber 25. As a
reveesstilaventi thehdriinkremensngnio the cyléwndpathal between
mepber 25 due to the falling of the ink cartridge 1 in
they lﬁ&ckaﬁgréewﬁ@ t FaRSpoPt adNdn, thée tatording obgletd 7 is
Cc 1g the ink chamber 16 with the flow of air.
prex&&Erﬁdr: Y h&be H—“éle%k‘@a?%rﬁage Furgbermeeg drdngts able
h S Iatlon f the ink c el
to E §t§ﬂ1at|é% pé?tqgaa%%p?ﬂa?af e® % gg@ ﬁ%nﬁ@?m§?r036 from
t 0 er. than.the._.
the e P oy h P itieh bt agllpﬁslssbws%er 25.
As %esﬁé'sk&g% raphdn fiogw ofe i 0kl romdne Lk extfaction, 4 icq

t ube
member 25 due to the falling of the ink cartridge 1 in a

package during transportation, the ink is brought back into
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 ink supply side opens earlier than the
valve member 65 on the air introduction side, the above-
described rapid flow of ink from the ink extraction tube 12
to the ink chamber 16 occurs. However, the check wvalve 60
raises due to the flow to close the ink supply opening 21 by
the film part. 60d, and thus the flow 1is prevented.
Favorably, by appropriately setting the length of the ink
extraction tube 12 and the operation member 67 of the valve
membevr 65, the valve system 24 on the air introduction side

is made to open earlier than the valve system 23 on the ink
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to the ink chanber 16 occurs. However, the check val ve

60 raises due to the flowto close the ink supply
wopersinso2l by the filmpart. 60d, and thus thReTiPms/002358

is prevented. Favorably, by gpproprlately setting the

l ength of the ink 25 extractlon tube 12 and the

operation nenber 67 of the valve nenber 65, the valve

system 24 on the air introduction side is nade to

' 23 4 WO
s A H0s BT 180051 QU358 L35 TEapIAp o e 36 ink from
thePE 8veat e ap %ﬁhﬁiﬁf e-flow of ink from the ink
H

extraction tu er the nornmal state the film

part 6Qhof tt'ﬂ% ﬁ&?ﬁglv%ﬂt\éecéo faLl %thi %%b of the

wei ght at a position renote from the I nk

che@keﬂhm@eZKO'Eﬁiléﬂﬁéﬁﬂ”6§r5%érWé£ gt Apr§1t&on remote
supplied to the recording head 7 through the

frosupphy opeki noupdlyt paroimapnicat i onheat k8 ®fort hehe ink
val ve nenber 32 and the ink extraction tube 12. In

Chaabeoraéncbsm$upplhediMOfﬂhmvfeourdhﬁ@lﬂeaﬁuﬂﬂmmrdﬁgh the
the 10 air is supplied to the upper part of the ink

inkchapgrel v 160penbngt Bé, ai the uppinynwperainge® 1 pdirlouith tife the
cyllndrlcal menber 25. At this tinme, the cylindrica

valggr t PBMOEE G t eidalke nimbere®brafptihe aitube 12. In
i nt.roducti o e i,s positioned a space _from an

acchRUBREE, THLR nEnGy i, ThaT HEdbortbe. EA o g her 46 the
secu alr fI ath. In addit dur ]

alrrﬁ%o%@?%g opeFﬁ% g%ylﬁﬂ% i q? %hgh?nkn% %BFWb?Hbé64from

S hRer t e the carria
theg% £ ﬁgﬁgl %ﬁ%%ﬁ Fﬁ_ 1gﬂR%aWﬁﬂ nﬁg i gmbet 25,
At begpysertihe, chegk V@kY?néglbgﬁvegokggohn%620O%UDEhg valve

openi ng 21 open i n the normal te as described
member 25 on the air introduction side is positioned a space

from an interior of the cylindrical member 25 in order to
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 of the carriage 8, and the pressure in the tube 4
changes. However, because the check valve 60 leaves the ink
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
recording head 7 can be reduced, allowing stable discharging
of the ink.

As should be appreciated, various modifications are
avallable, for example, in the above-described embodiment,

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

kS
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above, a slight flow of ink between the ink extraction

tube 12 and the ink chanber 16 due to the pressure
wohersgeswan be tolerated. As a result, the preeTUP®05/002358

changes in the recording he 7 can be reduced,

al l owi ng stabl e di schargi ng 5 of the ink. As should

be appreciated, various nodifications are avail abl e,

for exanple, in the above-described enbodi nment, the

h f d
an f?%%ée}aﬁol Ve?%%%ﬂc?fl 5 Swgd@éel4>n anP%b?)%nb %dfz%l’sl o Oy an However, a
t ,
strl&@ru%lel ar z?t% fJT%QeQn%nae SQ?L‘ al EQE??aaggﬁaFi ﬁﬁlm and

structure I Xeés one SI

alldd ald Qyﬁhéfesﬁkﬁ§§ §6d8%ghoaﬁﬂfncfﬁgechg§ekg?yuggd as a
used as a check valve reover, the air

cheldd kadyet i on path of the installation part may
project in a hollow cylindrical shape simlar to the

i Nk eMammetien tubthd2 whid e thervalveiosystgsR4 o the
the air communi cation side may have the sane

insgeddetdare asrtthenapl peoggstemr?ad diolhewi 6l stppli¥al shape
side. 10 Furthernore, the ink extraction tube 12 may

s imK3es at@hdﬁﬁandﬂﬁkpr@¥@ta¢h90hrohmbhe ihstddillad | athe valve

part, while the valve system 23 on the ink supply

SYS§ieale2ﬂm>Pﬁqa%et Fel 5 afegbpheatiion ssidhenadl ey stieen same

24 of the atﬁgconnunlcatlon S|de In addition, instead

Strblf:tflﬁg Vvl vERSySYRHhES 28 YSILm &3 19frl$}3t%rlﬁﬂ<ugsqi§§/l§bes’1de
rurgRRRRSH=l Oohl ST eation. chasbers 98, (20 and . o
PrOB@E"C?ﬂé“fﬁgmph‘éés?égh?%%%ﬁéﬁfl%m Fiber frige NeRe, Flve
sys€BRCK3VBLhVENnB0: s f%ﬁﬂ%} SXPL %Qﬁdhéﬂréhthe same structure
as the valve system 24 of the air communication side.

In addition, instead of the valve systems 23, 24, a
rubber plug may be engaged to the communication chambers 30,
50, and hollow, needle-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
reference to FIG. 7. FIG. 7 is a perspective wview of the
check valve 60. The check valve 60 1s formed integrally
with a resin material having elasticity and has a an
umbrella shaped film part 60b facing the ink supply
opening 21 and a shaft part 60c connected to the film
part 60b. A protruding portion 60a is formed at the shaft
part 60c. This shaft part 60c is inserted slidable to a
shaft hole 1n formed adjacent to the ink supply opening 21.

In the normal condition, the protruding portion 60a falls

Y
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20 reference to FIG 7. FIG 7 is a perspective view

of the check valve 60. The check valve 60 is forned
wonbesgrsdoBy with a resin material having el aspCTiP3005/002358

and has a an unbrella shapegofiln1part 60b facing the

ink supply opening 21 and a“shaft part 60c connected

to the film25 part 60b. A protruding portion 60a is

formed at the shaft part 60c. This shaft part 60c is

oereBHH B L008Yy SRt e’ ik hdus %ﬁ‘éﬁ S 88 botton
| td .ud] ' 60a f ,
w100 YRt Rl B0 oA e SeRR pRkP BT iy ogy £, and

Qi Nk T 0 r hgopot I ue.
UL PRpETRIILENe Sk GO (b RS e

inkconigliorogdatnghelli | mpaek6Ab l:eaves. anspace Withe, «p
t he E?RE é%ppl?éopening 21. %herefbre, ?nntﬁe nor mal ©
inkst ahe, thdie ink nichamdedie 1 nkaghawber 1rean fLOW fAM supp1y
the ink supply opening 21 to the conmunication
opepiagherl 300 @Ohe heommheicahand, attrerbéhesd| owoly opmdé hether
conmuni cati on chanber 30 to the ink chanber. 16
hangecihen the filaw parem 60ke i somminédanioh thembshaBD to the
., part 60c, and the filmpart 60b closely covers the ink
ink)§ ry 1petergrol HhE phévemest HOL everseftédwrith the
xt, the ink cartridge 1 according to another ‘
Shagﬁb%ff%eﬁ?caf 1 SRR oo o8 (Rt i $9bELaeseri Beders the ink
ail.. . own in FlGs.. 8A-10, the ink_cartridge 1
Supggyeagﬁﬁﬁg§.%ﬁtﬁqéwﬁﬁﬁy?ﬁ%®' %%er?g?rﬁeVSEQE'systﬁm
23, a val sy m 24 . dow mechani.sm 22 t hat
bl ocksNeI]KFtdht Mg‘?nt?@g f%%%%l(??%h e%CFPFrﬁlénﬁorgPonaBPther

emb8dSRBEE! o4 that qidetrats-d he Aoy td?éoffﬂ@h”kﬂgd%{ég%l.

and a cap menber if that covers the Iower end por
of thewsmekhdwedyigaserta. ghe1pni ntROdY; pase i ifige 1 is

formed of a synthetic
equipped with a main body case la, a valve system 23, a
valve 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 1la.
The main body case la is formed of a synthetic
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 into the ink chamber 16 at the upper side and
two communication chambers 30, 50 at the lower side. The
respective ink 1is filled in the ink chamber 16, and the
valve system 23 and the valve system 24 are respectively

housed in the two communication chambers 30, 50. On the

bottom surface of the ink chamber 16, four ink supply
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20 resin having perneability. As shown in FIG 10, a

bottom wall |e extends horizontally in the main body
woase®s/rs0and the bottomwall e partitions theCcTapEns/0023s8

space of the main body casq3fa into the ink chanber

16 at the upper side and two communication chambers

30, 50 at the lower side. The 25 respective ink is

filled in the ink chanber 16, and the valve system 23

P b g Ko AT, e halbbr 530 -8B GRS Heie bhR kol the

wo “cormuni‘cat
; f [ 16, four ink | 4,
e Tea0S rt TEs0dErdGastechttpen it httis 0y Ehroush
the( SR8 GydBemf 98 %E&@P@ﬂ:‘(@giﬁgg_.' nkpyl D Hﬂﬁer' %ﬂmtulﬁe of
chanber 1% to the inkjet recording apparatus roug

thet g lvabMembyst €8 208 ralce i QVitdrd. 1 Ahe siger  REEUCIANE. 1k
of the ink chanber 16 directing the ink into these

suppdyr opakingsstpptyoapebl NgH e/ Mesdei wed | 1Reedescri bed
later. As shown 'in FIG 10, a protruding portion 34
that Asrothodesisl iffid.l yi @p thepootsudenys goriiesh a4 athat
substantial |y center position of the sidewall portion
proprugpe rEiioigddy chee Itéhén thedieight igi reformad at a
thereof. A light 10 b[opkingﬁflate 59 of the o
subbpRt1asdyr FERECENRESW Hedhaf sthesidewabkipoohédni of the
.th ace inside t rotrudi ng .portion 34. In .
mal%dgi’agoﬁf‘steh Bprot &E’(ﬁpﬁ?bgpf:i &%r§43ti1§réa?¥éﬁ9?%%%d A light
e e-hLight,emittin rtion and |ight ,
oLoR gL lE Phatiorei h oF- i%%e%fe%&cﬁ%@%aw Reghrion 2
g LOR. P i . te en.the.in .
e %gf%?+%§%a1E?s§§%s$%%€%gl?%afﬁ%%?ﬁ%§§9259%%Pgp%?%t%?n 34,

In %@ﬁcﬂf—‘@i’@ﬁ; ’é‘héOﬁrb@rﬁéiﬁﬁsﬁgﬁtiotnh%l{]%é %cﬁ?z&%ﬂ&ﬁ‘l}%@{ween
e main body case |la. Therefore, the 1 nk chanbér

thei 0ighlte ¢mitt bofdyp6aseohs Seal ad gk tAEcLPPihE- portion of
the sensor 14 provided at the installation part 3 in a state
when the ink cartridge 1 is installed in the installation
part 3. Moreover, a top lb is fused at the top end portion
of the main body case la. Therefore, the ink chamber 16 in
the main body case is sealed by the top 1b.

An injection hole 17, for injecting the ink in the
ink chamber 16 of an empty ink cartridge 1, is formed
between the two communication chambers 30, 50. In this
injection hole 17, a synthetic rubber plug member 18 is
press fit. In addition, the deep end of the injection
hole 17 is connected to the ink chamber 16 in the main body
case la. An injection needle (not shown) is inserted
through the plug member 18 and into the injection hole 17 to
fill the ink in the ink chamber 16 through the injection

needle.
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An injection hole 17, for injecting the ink in the 20

i nk chanber 16 of an enpty ink cartridge 1, is forned
woebtoswesos he two communi cati on chanbers 30, 50PCTaP1005/602358

injection hole 17, a synthet%% rubber plug nmenber 18

is press fit. In addition, e deep end of the

injection hole 17 is connected to the ink chanber 16

in the main body 25 case la. An injection needle (not

"o oS HPSEET B e P15 o i el fRenie e
g E?%@E%SJE 0365 s IR Thar CpaDer 30 s

intRRAAIA %frﬁgdcgmm BRLEDGo WA LRE WTLANATRR! 10 A

and the connunlcatlon i ntegral |

theal 18w HPr bhan Hf EH@pg@%I%M&:Ell %Joﬁ‘floﬁ h338 | oglertﬂlg film

of the cylindrical ion 38, a thinf 5 portion

pordd orhdl alhesescldie L OPRYNEERIUAA dRatilbrf %faﬂﬁ(j forhd® in the
cylindrical portion 38 is provided. On the other hand,

cyltimolricplli mdritdain (B6r t1ieonsrévided. 480&10rt1"@rﬂﬂh’é£aﬁaﬂ§, two
with the ink chanber 16 and the conmuni cati on chanber
cylipdarieali magrbdny £br med af8a fiwor t commohitheihgt tvoimh the
. wall le. At 10 the |ower end of the cylindrica
Inkpor¢hyrees, 1a tAPA fithe poramsindeat clobsedexr 50 are

g gTRR oo pauh Lorred 0 the ol indrieal portioe

e 9 8 P e £ L2 e cin
h FI Gs.,,10-.11B, the

porgIREDAY Mo BIOULOL Aot bt B lOeliB 1 e

cylﬁﬁﬁ%@a§uwﬁﬂdr§ Ly i n,a fé/l dicRly shapg l%xydcf”!Lt:Lon, at

synt heti c ‘rubber and ‘havin
the upper side of the cyllndrlcal portion 47, a cylindrical

member 25 extending to the upper end portion of the ink
chamber 16 is provided.

As shown in FIGs. 10-11B, the valve system 23 is
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
member 46. The support member 46 1s 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.

| The lower surface of the valve member 32 is made to
contact the upper surface of the valve seat part 46a (end
surface on the ink chamber 16 side), and an opening 41

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

«
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el asticity, and a val ve nenber 32 housed in the

support 20 nenber 46. The support nenber 46 is
webkowsarseoed by integrally form ng an urgi ng pact/JeBi5/002358

a valve seat part 46a and gg attachment part 33a,

whi ch are positioned in ord fromthe upper, side

(i nk chanber 16 side) of the support nenber 46. 25

The | ower surface of the valve nmenber 32 is made to

th f th I at art 46a
thef chat T8 TS B SEnel Fak Chaibl To8 ey XaRd Sde.  An

1nt?8%ﬂ' ggo 1 %q{bd g(g‘?"l“@%{g%bg /838'\2]0 di IK:ECt Io%nerlllsng 41 and

portion

extg%/lﬁgzwrg%éﬁggz £3 EBEméé' v&, SEak aﬁ;#aé@r?en@ E)Q%t 33a,

central axi I ntroducti on

andCQE@Uﬂh%éb'olﬂ&t\Mohhpblﬂﬁ QQeﬁ'sngo@mé'H‘dln exte élgéflgd shape in
downwardly is fornmed in the attachnent part

whithe thet negheet idaampah 4Q dehsf.or med-iidy aHAREI 8H-8P8P20a is
in 5 which the I'ower dianmeter w dens. A ring shape
forgedovard@adi she olmedoauetidnt hpaitht Moduct izonwpath 48rtion
A wall portion formng the introduction path 40 is
formane t d-hemsi fyptretiastionl | yaddf o40n i ist hemddeecticon easily
whi ch_the dianeter of the introduction path 40
elaﬁﬁépéééérs defreretsr hevwdémechéomikim oredah adh¢ oiembber of
is inserted into the introduction path 40, the

thecFﬁgéﬁgggtépntﬁétbnﬁpo&@€Feéﬁe§éthmh?%ﬁﬁPW%e Wh@n the ink
s S B SR P L e o
thet h@léé‘é‘ ?Sét raetiQl . %g%r%%luc% |(r:11}sler#; g;‘f-g the nd, the ink

i nfroductron path i

extQEfz%?BnSt@ﬁk?e ifel'n@%e%)gérsaaéﬁ@ %HQe f‘ga%g’?% zﬂ)f ink is

accurately inserted into t He T ntroduction
sigheeadsatlbe Yerdd | on Gef 95 A8 ikt hee@éﬁe%ﬂ@r@ e ink

whi ch the dianeter of the introducti'on path
extraeteasesube 12 is inserted to the 1ntroductlon path 40
in 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
portion 36 raised from the circumference side portion of the
valve seat part 46a towards the ink 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
valve member 32. By the elastic force of the sidewall
portion 36 and the thrust portion 37, the valve member 32 is

urged downwardly. In addition, an opening 37a is formed

inside the thrust portion 37, so that the integrally formed
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The urging part 46b has a cylindrical sidewall 20

portion 36 raised fromthe circunference side portion
wohodasies2osal ve seat part 46a towards the ink chamirr00d623s8

side, and a thrust portion3%7 thrusting integrally

fromthe upper end of the sSidewall portion 36 towards

the radially inner direction. The |ower surface of

the thrust portion 37 contacts the 25 val ve nenber 32.

. By _t | asti f th i dewal |, portion 36 and )
s cgdny BsPEh5h: PBn 9 (R VO b (S0 ukgedeasily

I . ition, an opening 37a is forned
elagﬁgggglngeFkgﬁgi'portion 37, so that the integrally

fornquylgggwg/955§9§3Pcﬁigf?905é9gg%éﬁjngé?éégg%ﬁg5 has a

portion 36 and thrust portion 37 can bé e

boteloastdaliloh def ornmd. cAstsbown dife R iBye 118212., 408 464, 4

val ve nenber 32 has a bottom portion 57 that contacts

cyltihelrvalave sehte paitiedGmlia pSreMldmdid cakt¥ahY8qSi fi€om the
wal | portion 56 extending fromthe circunferencé side

cirponfiegence theldgdmmqrordf orh&7 doawandpottheoh Nk7 towards
chanber 16 side, and a breaking portion 52 protruding

thef r ol hecbenber pértisvref taedbotd ombperikiiony 57portion 52
towards the ink chanber 16 side further than the val ve

pro§irydingo fgem ther (93 6. P tprenr adi g erdrietoB9pbhation 57

t es tq the valve seat part 46a side is forned _
towgﬁf%ti{mi%teo SHAREF 0f6 thifle bbuEbhepoiiaen B vwbre side

walgheo¥%Lv% mber 32 is urged to the valve seat part
62°Sid€ by °t he urgi ng part 46b and when the 15

D 1 SRR R SEeLY BULACLSLISUNEE, e paive
seagg%a\ﬁﬁi V@6§_e‘%tidep8irﬁt fg?rlnéé %hosﬁﬂeb)ﬁ]m VQ%%@%"’O&% the
and the ink supply ow path 1's cl osed. reover,
bot@bmegbal idhstant WREAt{RE8Svalve member 32 is urged to the
valve seat part 46a side by the urging part 46b and when the
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
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
is structured from four plate members 52a, 52b, 52c and 52d
assembled 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
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in the circunferential direction at a portion of the

bott om 20 portion 57 outside the circunference of the
wonoeisroastong nenber 39 and inside the circunferemagr200$/0023s8

the valve side wall portioqﬂ§6, a plurality of

comuni cation paths 53 that “connect the spaces above

and bel ow the val ve nmenber 32. As shown in FIGs.

11A-12, the breaking portion 52 25 is structured from

Late nenb 52a, 52b, 5 d 52 nbl ed
up /g, P %??Catplem? CHIN r%lsgﬁcgilé’ﬁ%gh i ﬁ%ad @%Stswfmafw%n four
Lt t [ t ti f . the, hott .
plagcgrtﬁglﬁ@gg.g ?%él—a%%éli{l gﬁb?ojg%%‘gé\iéél egxpgﬁgi]ﬂ%gl ﬁ{)ni)ﬁglon 52

pro\ﬁ@c%%oaﬁwaaﬂ%f R %(gﬁélgo@fngo%gtﬁéuhrggs gﬁédqgﬁééit%éer eﬁ%é Baive

are respectively bet we t four

sedPERANS 2 a6p20. AMDLERYEN inTherddr eaki Ng, HOFLL QP é%ﬁeof the

proj ects upwardly through the opening 37a I nside
bresdiveg peti@orsd ons4GhssAsi sShean d11 Gy 18e1ble the thin
front end of thé 5 breaking portion 52 is positioned
filgl ipgittdiynbdl9%w the thin film portion 49. When the ink
cartridge 1 is installed on the installation part 3,
t he i fhext ridet i obnkubeatPridgender tied dimgtalled on  the
. _introduction path 40. Then, the valve nenber 32 is 10
instaldediongdasdt vhehe gilg eBEsachyonhd Uiy barinserted
. 46% by, the frgont end of the ink supply extraction ,
intp, thnd npgodectiory &2 0 49y e ShFSnardls Vbt Ye member 32 is

.deform ng the urging part_46b and.the protrudin
ralseee fHBYOSE ¢ \}ﬁgq/]e“%m?éSQYi ghes %CP?JF%rﬁmb' by
t \Y e rtion 4 ft this ti 15.sin t he
che I3 308, M0 L0 Dol L eri T 100" St M

mem%%? e gl g QB%EFSQyS%hQﬁet@%fﬁ#ﬁgﬁ#ﬁf@%gﬁ§§¥ﬁqgﬁart 46b,

moved upwardly, “the ink in .
andf | ens |@f&ﬁﬁ@in§°'ﬂ@§rﬂié&at3@n Sshanper 3Q1vas SbAMWArIi B2 is
, an

FIGs. 10 and 11

separated from the valve seat portion 46a. At this time,
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 11B, and
the ink is supplied to the inkjet recording head 2 side from
the ink extraction tube 12 through the communication path 53
of the valve member 32.

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

-
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the ink is supplied to the inkjet recording head 2

side from20 the ink extraction tube 12 through the
woammmswat i on path 53 of the val ve nmenber 32PCTHR2005/002358

val ve system 24 is equipped\@tr1a support nenber 46

and a val ve nenber 32 houseé I n the support nenber

46, and has the sane structure as the val ve system 23.

25 That is, the valve nenber 32 is urged downwardly by

. h urging,part, 46b that,is closely attached to the ,
lns&ﬁﬁ&gdsg% tESrt%Qéi ‘”?hBaEEp%orF”heﬂﬂé% yptregduction

. ing_41._.ln. addition, th

afl 9 {p ThORECLEE onent 0 S n B Lo, W .
36, | the inshaldiati t n.ait

thed Bttt ehiole |16, LOREiBol R bk PRt avetem 23,

thepafd1 0 hemnped ap n{d%%ssuntﬁ&%%fd{gﬁ,ﬂbééﬁéﬁnganghéi e'E'gl'i% £1lm

to the val ve system 23, e val've nenber “32 nov
portipwar doy pfcatsi ayltiharikial bior®idnpast oA Wi tde by the
cylindrical portion 48 to be broken by the breaking
brepérinigopck2icthér,. t IMheaxt edhel estidrifdlowsi + NtFQ W into the
conmuni cati on chanber 50 fromthe air introduction
compypa calionhrahwghrathd & ofimomi thei eimpatmt 53dokttile tube 13
val ve nmenber 32, and the air is introduced into the
thrgygdr T t cormuRécpRkono metantSsr 4B theoughlvke member 32,
internal path of the introduction path 40, the .
and, ngr4118nd A HECWAShdiPEAl thenbEres. PAS tshefinthe  ink

bl ' UBTPTEER AT s BEEE ok uceson
pacg 490 AECHBNL S0 8- 8O RDEL LN, B Lop Ll e
noL oW | SR BL, .2 SR 10 METOAL 52, L IRLCRRNER! 5o 1.

the Tight blocking plate 59 al .
progugpartint abhe 64pkhat he PrAYi dedyoP tHe ywPPeyr Siyde  ink

of the bottom

chamber 16. The shadow mechanism 22 is equipped with a
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.
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 pivot
point of the support table 64. ‘

The light blocking plate 59 is a thin plate member
parallel with the vertical plane and having a predetermined

area. When the ink cartridge 1 is installed on the

installation part 3, the 1light emitting portion and the

kN
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wal |l le and pivotally supports the connecting nenber

62. 20 The light bl ocking plate 59 and the float 61
wanesprswd ded respectively at the ends of thePCT/JP2005/002358

connecting nmenber 62. The 3@nnecting menber 62 is

arranged pivotally L n the rtical plane

perpendi cular to the bottomwall |e, about the pivot

poi nt of the support table 64. 25 The |ight bl ocking

arallel with the

. pl | hi n .pl nb
1o FRSF e PRTREY 7 &0 cdehari had Prtieiner che
. [ i.d 1is i .al | ed h I nst t]
s BRI b SRR s PR ene
L QL5 P P2 8 7 i L Vi
pro%QQl@_lgé %}‘g§ttﬁegys ‘é% rﬁls %%@lfl%%z%% t % sl twarl% ?P@IS’C}/JI‘;J‘{F?%?I %E the

portion provided at the

maiBaody aE£sP0B4 | i OnRd at ghhe bﬁ@l’?{ﬁg‘@s%%a@él Fgeis made to

protrudi ng portion 34 fornmed on wa portion

bloek t e Meiighodyteaseniacedhe drcght HhockiingRl atg,bfring
is made to 5 block the light transmtted fromthe

porkight o€nmithe ngenpoixt ildn thrélgh sensorwd a1t ood hef the
wal | portion of the main body case 'la and the ink in

maiph@ddk cheerbba 36d Wen inkeihi dgite birokkichgmpleat € 69 when
Is positioned in a space inside the protruding

thepdighsn bdpckiny frlsie 610 i ks eyl her¢dalinl@ regeiey inside
filled with air inside thereof. The specific gravity

the,PRPFUGING PPFBAPN| 34 maddhenafl@at t Rdn iheaspaciindrical

menla B R SaBaRt 61 e TG A RBS (SRE G giravity

' th ti f t 6 15 i ded |
or 1nke dtas nd dhen AICSILT 5115 Sl HOSSL

at an endl e conn

graFFSKiBE’tBQeinO?B Qﬁggggﬁtghgégggelggoyant, and the

t bl ocking plate rovi at "the other end

bl ockgnhe rddeghtyh&omthe s hbght @@tfﬂﬁgreﬁéﬁhgﬂg in the

(position indicated
ink chamber 16 is large and when the entire float 61

provided at an end of the connecting member 62 is positioned
in the 1ink, 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 (position indicated
by a solid line in FIG. 10). However, when the amount of
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
61 is lowered. Then, the 1light blocking plate 59 moves
aboye the protruding portion 34 and to a position at which
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 1light

emitting portion is transmitted through the protruding



10

15

20

25

by a solid line in FIG 10). However, when the anount
of 20 the ink remaining in the ink chanber 16 becones
woaws/asiza part of the float 61 is exposed fpPomIPives/0023ss

surface of the ink, the bu%%ant applied to the fl oat
61 decreases, and the float "~ '61 is |owered. Then, the
l'ight blocking plate 59 nobves above the protruding
portion 34 and to a position at which 25 the |ight

ate 59.does not bl o ht from the

.acki li [
portidi A PG fortRony sits %_%Ebc'f b5 seetared by
i i , . t t rom
end e FLS T TP L A T TR e
amoﬁ@??Q@5&@%§%@§<aggkﬂﬁ%gg§/£@2§§§ i§§ Bgéﬁbgge§?igﬁfﬁgmﬂ is

I near optical path and 1s received

det@e&%ﬁvg@ ROkt is@fsoNs 1@ .result, a state that the .
anmount of the ink remaining in the ink chanber 16 is |

- oW | s defi@at eth byI¢He 6250 4He BapSmshewn iR FLGsfixed
8A-10, the cap rember If is fixed to the nain body
to ddse halby eadyl tcasonie aghesi obteasbheéc lddkediPnd or the
matter covering the |ower end of the main body case
1ikeg inat a pawitttieanscore ey bbhe orhopent | @nd obft Hthecapain body
menber |f corresponding respectively to the valve
casgydfem 2Bt 1Pd itoms vanvehyy sberton, nawkiswal of the cap
ortigns 63 protruding downwardly are respectively
menpgr . CRESRanREet AP L ikt thet RKVALBANGYEREN 23
e n of the jnk traction tube 2, 0r the air i
and, E‘{Iﬁeﬁdﬁ%&vgn TUBES 27 f AUl por d%ﬁé’frleo% %hlarotrudlng
e d cartridge 1 i ace on
Ao RETsetd RERrotEEte ke Al uerlife 1ot nBofhRoRE 63

makéh%ﬂge&nkﬁal?ﬁhd“ﬂﬁ%néﬂﬁkéﬁgéig%é%@%gbﬁgi§§tfgégg§. tube

10 to the in supply openi ngs escri

12 or the air introduction tube 13 difficult to adhere on
the surface of a desk when the ink cartridge 1 is place on
the desk.

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

As shown in FIG. 13, a deep portion 72a, which is
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 1is
provided substantially at the center position of the deep
portion 72a in the plan view. Four ink supply openings 70a-
70d for supplying the ink in the ink chamber 16 to 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

4
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As shown in FIG 13, a deep portion 72a, which is 20

slightly lower than the surrounding, is forned on the
wappesro7s®eir f ace of the bottomwall |e form ng PO®JIP2005/002358

bottom surface of the ink nmber 16. In addition, a

pl ate menber 71 is provided substantially at the

center position of the deep portion 72a in the plan

vi ew. Four ink supply openings 70a 25 70d for

i_n i nk i he,ink.ch 6 th i nkj et
ene? PR Aoty ﬁ?%rﬁh'%r%gfs@g??éf%_ﬂrﬁ%iya@% themsprter
I ese ut.ink .su
PorBRgh o8 08 TP e AR P e cupeny
P O Jfb i SR ety & CREAR R Hle pran

vieGenies f¥idihdd theeplsye dmen, e and ARG ANR] 141
i nk supply openings 70b, 70c and 70d having a obl ong

dirslapen rnidindl ehe viewuate Postts@PEUy Sb@enbyigSid8.i N The
the circunferential 5 direction around the circul ar

inki nkcauppty bpeniamg 70he Theommuk ictsier léhandeth®  are
comuni cation chanber 30 are conmmuni cated by these

compggid caifRds dppl Yhepenfays 710& 79kply opkhomgehB0ank0d, to
di scharged from the ink supply openings 70a- 70d to be

alleypfihceditle ghachakped f&esr dihgy Heki svprplvi @pendngs0 7 0a-

val ve system 23, Because, the four ink, supply openings
700769, PSP Lot i e t Hek PPt ESRERBERI7ECPLEG dediat the

e rtion 72a, the four ink supply openings
Val%gaFgggggrgg'positioned at a location slightly higher

Lnan, Whediogp LhbUdien daa TUEI A SIAD {000 ore
forﬁﬁgelFﬁgr?gﬁ%?ﬁpggt%E:mggésrcH%”b%kdvidéaK*EQUSEhgnddeep
portion 72a, the four ink supply openings 70a-70d are
positioned at a location slightly higher than the deep
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 1like 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.
As a result, a filter for filtering the ink discharged from
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
bottom surface 72 and extending from the three side
surféces 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
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portion 72a and is difficult to flow out fromthe ink
supply openings 70a-70d positioned higher than the
wdeeF/psosi on 72a. 20 As a result, a filter foPCT/JP2005/002358

filtering the ink dischargequ;ron1 the ink supply
openings 70a-70d is omtted.”"On the bottom surface of
the ink chanber 16, three projections 75 (ink |eading
portion) projecting froma bottom surface 72 and
extending fromthe three side 25 surfaces 73, 74 of

ink héupﬁl%yché’iﬁ’ﬁélllni?@ OOV ci nTlﬂ%r%?OJE%e FHRL sUpy the

70a- 70d t f
amolP ) G e 75788 BBouricy o R EoeBRCH: FEcpegones lov,

t k I od,f th

%WH ki U0 2R 585 TRoCEOLIS MY Wiives 16
J 0 02 70 70

T éeﬁ%?eﬁﬂgze%ﬁaheﬁg?%f§ §#%Qh¥mﬁp%ﬁj—qgéna|3|hgh?r1three

profRetikischamber oy heces 1owys the "E%ene‘ifrc;jré%tsﬂd}% 75
Surfaces 73, 74'of the ink chanber 16 1is lé&d to

opploK teUMam opedi NG 40BpTQdop¥nt Agst h0§e75dpra%ee@dr9{é%ted
75. Moreover, ends of tﬁe projections 75 opposite
to fulem shéei skrfapplsy 7Gpenihgs Adaa7@esare cortecied cha be
the side surfaces 73, 74. As a result, the i nk can be
led & tthe hienk nkuspppl prepéngrgd0Z0a0d0dcaccartatllel yveverfrom
from edges 77 between the bottom surface 72 and the
edgegisdd 710 bﬁ#vr%@;res the 7hotzomphiirfane ik easd| ythe side
when there  is substantially no ink in the

Surfﬁl?eéhiﬁber 146 ‘E‘JCFI‘”@EPCZEMr the 4nd cesidat tiemedins i ey there

| VI in FIG 13.. Fl

is §hpRlackimumm %.lé%olrn e it aBheR, Jfﬁf-u n A
oG D P 2] BB SLOR8a Y] oY Bl A oH 028 aross

secti®W @fr a,criass seeti eRd VisnikEl G d3ss-sectional view of

a cross section VII in FIG. 13. FIG. 16 1s a cross—
sectional view of a cross section 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 rl, r2 of the
edges 76 between each projection 75 and the bottom
surface 72 is smaller than the curvature radius Rl of the
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
and the bottom surface 72, the curvature radius r2 at a
position 76b near the ink supply openings 70a-70d (ﬁosition
of the cross section VIII) is smaller than the curvature

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

kS
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As shown in FIGs. 14-16, a curvature radius rl, r2 of

the edges 76 between each projection 75 and the
woabdasmrs203ur face 72 is smaller than the curvat BCEJP2005/002358

radius Rl of the 20 edge 77 hetween the side surfaces

73, 74 and the bottom surfa 72. In other words, the

curvature is large at the edge 76 near the ink supply

openi ngs 70a- 70d, which nmakes the edge have an acute

. Lti . h i FIGs. 14 d 16 t
opaREgIe Bkt BaHL EReT pPY) dwts ot 78S 253Raacmny ). That
e e O C (e S a%%'oection 75

i t f i \/ i I n .
and R WAL o sdEad 070 PERA 10dddx (BBl dflad WL ink

sugdia/m ddnd s Sﬂ@&ﬂo% #R0A 01%§§Q§ PRL/ %%é%o%%z%%‘ acute

1 “openi ngs™ 70a- 70d osition of the cross section

shafd. Thatreficte,! ML Wapatiukeyofrdhe ea?tﬁﬂﬂ&i betdeehe edge
rtac

the projection 75 and the bottom su e 72 becones

nedmar gae appk oanipply t Bpehhkgssuppkyoapend Nghe/ 0an¥0thecomes
whi ch nakes the edge have an acute 5 shape. Therefore,

landwr cllpahl ahy faamd lappyl | Barde obyt hédheedgdye near at wsition
i nk supply openings 70a-70d to the ink beconmes |arger
remcizgn T cpe | 1k ysipp e dpenhrgedi@aalld. pddiatefivre, the
. renote fromthe ink supply openings 70a-70d. .
inkrhek eFBRe PAHEOM | FIRC EFCE hE2 bbft RSEtEdy 7edsto the ink

oA S5 R R P S 0B

. b 16. b | ow. As I the i [ . .

in IR LEpBAEREER s BlbofBaaEEsY b Sheeliah o 1
he .1 nk, suppl ' 70a:./0d o]

P e S4Bl 4 BRSBLES J02CAC MRLECRUSR o

thdP0Siit | Sppily EPELNREEDY €2 - 264 Shgunhn ELGR s %geaﬁ%klzo be
the curvature radius Rl of the edge 77 extending
sepg¥fdtztald Yremained at that position.

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
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
the bottom surface 72 and each projection 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
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bet ween the side surfaces 73, 74 and the bottom
surface 72 is made smaller than the curvature radius
we&20m3f075208 edge 78 extendi ng upwardly and downr@aueioys/0023s8
bet ween the two side 20 surfaces 73, 74. Thus, the
curvature of the edge 77 ned the ink supply openi ngs
70a-70d is larger than the curvature of the edge 78
renote fromthe ink supply openings 70a-70d. In
ddition, the edge 78 extendi ng upwardly and ,
Surgaﬁﬁmrog] y the hegbdg@% Je&]fenahﬁ’@bﬁérﬂ%onf-él | yOoyRged in
thg edge 79 bggmeen 25 the, bottom surface 72 and eac ,
aCCREEREEE oRT75 A e CORPMEERELON aft t RS cut®f urde  1nk  is
' s -qf ; t.hes hr. e 76-78 beco S | er
acc??%?%% uﬁg§iﬂg§oﬁgélgﬁgefﬁg§%'ro%%%?%%g?ﬂﬁo?ﬁﬂ&53568Wythe

(€l : ’ ’
PO 0 Ta0 et Thoobs/ DO2SBE % SUFTARA of CEREfncY the

edgtBe7ienkschanbar chBnige sl QWRY @G Ayt AGLOr daR6e rof et Nene 1nk
consunption of the ink, the ink is accurately led to

neakhethak siuppl gueparergs370a7 40k A r @met henkpasidriddy 16 is
hi gher than the ink supply openings 70a-70d by the 5
accetgesly61¢8 whi thechakgespbhe opewndndrse.70ERG0Ef, or €,
the ink near the side surfaces 73, 74 of the ink
chanbélhel 6 eidgesacbaruecehy ted tsutrheceésk Supping the ink

openi ngs 70a-70d. The. edges between two surfaces
Chafﬂg?ﬁi A§ -t hehekedgharBedetaieqrt hehedgd de7 perfiness the, 74
and) % P 6 bRty ¢ ARG ibesi SIS UIT aeRe e Fhe o
siofSalBIECRE 73,1001 YT Lle SUruBlunE AN nans e
cuz G EE UL R e BR L W SR U our PR sy 5 hus

chafRR ot 81 chhe bt i ACeRe IR sl Pcnaning
theaPRiOPehiAY tJ¥e hAK edge between two surfaces for each
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 77A, 77B and 78A,
78B at the connecting portion of two surfaces at the
edges 77, 78 between the two surfaces are made in parallel
with the two surfaces, respectively. Therefore, the
edges 77, 78 having a predetermined curvature can be easily
fqrmed between the two surfaces.

According to the ink cartridge explained above, the
curvatures of the edges 76-78 being parts forming the ink
chamber 16 are made larger when approaching the ink supply

openings 70a-70d. Thus, the .shape of the edges has a

moderate curvature to an acute curvature when approaching

-
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supply openi ngs 70a-70d can be easily realized. In
addition, as shown in FIGs. 15 and 17, tangent pl anes
W@ 2#s5/07983and 78A, 78B at the connecting port PomJIri005/002358
two surfaces at the 20 edges:¥7 78 between the two
surfaces are made in parallé% with the two surfaces,
respectively. Therefore, the edges 77, 78 having a
predeternined curvature can be easily formed between
t he two surfaces AccorgO I7to the ink cartrid

e
theonh alneéﬂgﬁ6v8pepﬁ8952 QSWur%@doﬁhFhec%ﬁbg%aVB-ﬁ@mﬁe
app@%%@gt%aEH% fﬁf“fﬁ ﬂéy% t;%gﬁnE%%116 argﬁgﬁggnk supply

ger when approac |ng

opeﬁgﬁgEO@OéUV@&.thﬁccébagﬁgg%o ﬁidgﬁﬁ has e%%n L& rom

curvature to an acute cur en approa
beiBQ05/4A5203 LT/ J52095H0023553, heyd n pp

oggnlngs 70a- 70d, angﬁéhe camﬁ%@%@ ?ﬁ%cgtﬁgppFXk ngply
opehhaanWOanGmaases at the edge near the ink supply

openi ngs 70a-70d. Accordingly, the ink is prevented

from MNesitng abtiddcedionsaniinseparat edagiotibe didnges are

supply 5 openings 70a-70d. Next, nodifications in
incegpenatgdi ot chiargesbave- dler&a@mnb@dat ethbbdimkat will be

above-descri bed enbodi nent will be expl ai ned.
explgweedr, fHowearsmedior bATRN thehauhng sthecsame sasucture

in . the above-descri bed enbodi nent, the sanme 10

t hos
s r@ggﬁgncéjhu s APVeSEISEHLe t F%@O@é@@ﬁtptlﬁhe same
f. The _shape of the . projections of the ink
ref%gg ?%gnuﬂé%FFoﬁr u%&? FPWP@&% gbetﬁéSSHéplﬁoﬁh§hereOf
above- ge dbed. e gd&ggnt zﬁgc%+%a :g €£Opghﬁtieading

change or ex
’@!‘L@heC_Lté OR§+89 tt%adl f d 5 rfac
ot 4 of the ink éﬁghber g%%%léggt%g Sﬁ gg % %e ribed

emb?ﬁ%@éﬂﬁ 8@uﬁahH§XQﬁ9daé@réﬁﬁlé@§l§u@HéMgQ@en'@Qrsgxahgle,
as shown in FIG. 18, projections 85 extending from the side
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. In addition, the number of the projections
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’above—described embodiment. For example, as shown in
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

%
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case, the ink on the bottom surface 82 of the ink

chanber 81 is accurately led to the ink supply
wopersionspo80 via the projections 85. In additi®@ar/Jpives/0023ss

nunber of the projections 2% and the shape of the ink

chanber may al so be appropriétely changed. 2) The ink

| eading portion that leads the ink to the ink supply

openings is not limted to the protrusion in the

. _above-descri bed enbodi ment._For, exanpl e,. as shown in
Vieys EEGteki%, THRET nR L&A ngEportF ot e st rikRe ursdpe 90

f d he_bot f ft
betibeh (O | LIRS 8! LAY Hhe ShudhBnae D ot
i - ti X | I 9 I 20
e o ee B0 et ohafEuer S0s/ tiebos it Jhotbe b0 de the
posd4ivinewosf hes Cross) saebi-onrd EHkFls%pﬁliél Slgggnﬁﬂg%o is

90 between the bottom surface 89a and th
madeur facege89btabn t khegr oprev89uire Made stkb t hlsithien 90a

curvature at the position 90b (FIG 20B) near the ink

(FISUpRIOR) opemiaige 90réms Bhendekl angsylt hapeh g C8I6Y abule thus
at the position 90a (FIG 20A) renote fromthe ink

thes gsigley Ppetd ma@s, ianant ramitd hehapge 9Thésefrade, | nhan ink
acute shape. Therefore, the ink on the bottom surface

On 48q PARFrA azetFatel §8 | 28 merehadawatsippl yedpeai s ink
8& by the groquve 89. 10 3) Edges fornming the interna

SUpp Xpépﬁplﬁ & PRKPYchBRDEECEVReB % han the edge between

the suyfaces forpmng,the  .ink,chanber and edges ,
betmegﬁ tﬁggﬁﬁk ?éﬁ%%%% pott i oittedGet §8aPRe ©f the ink

onab LG IES A 0ec AL BL L 8 WO B pgrming e
inké%ﬁ@ﬁg%rlgnhp%%%§§5§§¥ué%ﬁ”§§%n§§k fggdféﬁngbgti%g such
ge may be for y providing other profections or
as JRORVeADdATRESE tH€d the bottom surface, may be
structured such that the curvature becomes larger towards
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
to another embodiment of this disclosure will be described
in detail. FIG. 21 is a sectional diagram of the ink
cartridge 1, and FIG. 22 is a bottom view of a main body
case la.

| The ink cartridge 1 has a ink chamber 16 therein
that forms a space for reserving the ink. The 1ink
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 1b that covers the open top surface of the
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curvature of the edge that is closer to the ink supply

opening. Next, the structure of an ink cartridge 1
weacewrdsog 20 to anot her enbodi ment of this dpeThpmos/e23ss

will be described in detaH45F4(5 21 is a sectional

di agram of the ink cartridge 1, and FIG 22 is a

bottom view of a main body case la. The ink cartridge

1 has a ink chanber 16 therein 25 that forms a space

| . L Therel 2 _

ma i) BRRET Y At he e 7 5t &é%;@g%'%-%gftﬁa'ﬁzsi%vers the
[k _I id s | i1ng_the jn .

bOt?%yngg?ﬁG,heae?%gdﬁ%l t %g}%cogggg t%eg%p:g%' t op*‘%?lr R sLng

hol@fs ﬁ@%,/\ﬁgg2OQ§5975%%§Jg97J%%?O?%QQ%§5%esé§ggghn valve

body case la, and a cap nenber at covers _
sysﬁ@hb0®3MﬂZ4|ﬁb(ﬁhérEh@?éDlQ@ﬂMnC?§§t1§-a?%of FREE B the
a

holes 1fa, |fb that expose the |ater-described valve
capsysdngosr 20 . 24The tihe | ostebiageon P tfSrié® ]‘o?r ering

at the 5 cap nenber I1f. The ink cartridge 1 is forned
thebyrogdidr iamyd the tep m&namd"ﬂhh'maptMQﬂhaﬁnlboﬁg iRee 1a.

mai n body case la. The top |b, the main body case la
Theak@n R cdpherandbr bodys caster det wametl bye acepsimamber 1f is

material . On one end of the cap menber If (right side
strugturgdrpg a2rpsia peiesisdape cap protruding portion

Id that projects to the main body case la side is . .

f or neg>,n aﬁBeanen‘?n?efrt it_gﬁ poRRi GFIRET tid V\HFféEhFheshJe% in

pr gtk udi ng rtion.1d is_inserted, jis forned.on the
FIGﬁa?%)bodg cgggafa§h?ﬁ$refgpe,pﬁéiﬁ%ﬁ%QQSUEWr iton 1§ that

t Vi i ti.qn for the nountin
profpHYEL 2 BTS2 00! SALR 4" Lic I SR IR an
insertion portion 1g, 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
mounting of the main body case la and the cap member 1%,
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
are in direct communication with a communication chamber 30
for supplying the ink in the ink chamber 16. The
communication chamber 30 is formed inside a cylindrical
wall 30a integrally and protrudingly formed from the lower
surface of the bottom wall le (one side of the ink
chamber 16). In addition, an air introduction opening 26 is
formed in the bottom wall le. The air introduction opening

26 1is in direct communication with a communication

chamber 50 for introducing the air into the ink chamber 16.
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m smounting can be prevented, and a generation of

defective products can be reduced. A plurality of ink
weupploysopeni ngs 21 are formed in the bottom warlpioesno23ss

The plurality of . ink supply gpenings 21 20 are in

di rect communi cation with a comuni cati on chanber 30

for supplying the ink in the ink chanber 16. The

comuni cation chanber 30 is forned inside a

. y _ . | dingly | |

e AR IS ol AL PR B o
i [ . tion,, an

wall e R Ay BB SRR TREh ) e e B pp L over

surtlde 18f Thadi mditdpdugti prm opening %,gdgs i8@ difect ;¢
eér 50 for

conmmuni cation with a communi cati on cha

chaimbkiroddgi. ng hke, aiHe | DHR EB%tEH@g%hqm%g 18stdB ed on the
2005/ 075203 PCT/ JP2005/ 002358 46 The conmuni cati on

insthdibed ob0pastf G Methd nigiidesar eydt 1wk | €dbe YA bn@0&he air
integrally and protrudingly fornmed fromthe |ower
intggdbigtéonf tiiee bbdt emaralihsketedneistde tfe t kemmikication
chanber 16). Wien the ink cartridge 1 is installed on
chaprers3Pngpdl Fhei eampant c3tivhe chakbext bact respecheve2y.
and the air introduction tube 13 are inserted into
the cdfmiitafPBRUNERARBER Shamben B comualeat systen 23
I n the conmuni cati on chanber

. h 0] tively. C er
15 GRS vio HIBER S | coBR0T deate FeStiesthet e Lnside
i cat t n the ingide. 10_and .outsi de of ,
T F 88 T | FREhb 88 fmini cdfi o & haRBBrnEEat ion
I t [ i ded bl ock. th
P batt on B e ST ERl i U8 AP bitefactar Alge the

comhfiKicSeLbhi AGs: yleerPel Rl Siﬁgi&%e a‘&fﬂ VB ST HEMBo 2312t iny

wi Il be described later. 15 The plurality of i1nk
carsuppby Openinegsidk abfoWwhe valve systems 23, 24 will be
described later.

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 1is arrange to
substantially form a triangle (see FIG. 22) . Moreover a
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 valve 60 is structured from an elastic resin
material having elasticity.

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
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conmuni cati on between the conmuni cation chanber 30 and

the 1ink chanber 16. The plurality of the ink supply
wopesinse321 are formed by three obl ongs, eachcoirrP2005/0023s8

which is arrange to substaggially forma triangle

(see FIG 22) . Mreover a shaft hole In is forned

at a center position of the ink supply opening 21. A

check valve 60 forned substantially in an unbrella

hape i§ i ed th the shaft hole In.  The
posERaBR Pl VBto0 1" ST LAWd? ; bF Bl EbpRbazodiy through

ene] R n Y 19, Sbi‘ﬁé‘c%?a%ﬁﬁ%rﬁt@@“%%?@Féﬁ%ﬁsﬁéaw 11y
| : : . N

=os3B0LY, 0SNG B KL s SLOVEY" S0 EAPLED, B ehan

the€XheRd RY siebstandd ally dxom tﬂ@lé’ei‘ﬁ_ecﬁndli\gos%gofritler% by

2005/ 075203 PCT/ JP2005/ 002358 47 position of t

thePahtz 80 1@ tihe d1Hd B dBet hpodehin Hhecthalh MliGreen
In. The shaft part 61c has a substantially spherical

thepfallnugeng pabt afdathavipigtaudiagebert! @ogaer than the

i nner di aneter of the shaft hole In and is supported

by 5 tOre shbét haoltedm swatablg, i nat hehopldewn cylindrical

direction between the filmpart 60b and the '
mempest 2adiihgapaprl 1evacydi ndid cedt sbapgallls [formechdintagrally

.. cylindrical nenber 25 in_a hollow cylindrical shape

witpg hs neelt Fom efjRalll & vith ehechd®t 4 vl Aixechhgn toward

extends in a directiqgn toward 10 the open top surface
theo PRHe TR n°bo C%agg ﬁ?%tﬂﬁ%ﬂrﬁﬁQ%rc PEf &fr diSre g fter

"first .directj n"% fromthe bqtt wall. |l e The u r
e TgREeBodn i 255 BTt RO RO oy N TAT PRENHE: 'BB1 Te-
Thel S abaye {BBeAlhlaseaof dme ik | Aol hgy! Kyn indrical

echa er 16.($he ﬁ%ﬁ#o cyﬁlné}|c§% rember §g i s Foried 2
membBrd25 is open above the surface of the ink in the ink
chamber 16. The hollow cylindrical member 25 is formed in a
taper shape where both the outer shape and the inner
diameter of an internal flow path 25b are gradually narrowed
towards the wupper side (direction distant from a later-
described blocking member 100). A connecting portion 25c of
the hollow cylindrical portion 25 connecting with the bottom
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
portion 25c¢ and across the bottom wall le. As a result, 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

%
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15 taper shape where both the outer shape and the

inner dianeter of an internal flow path 25b are
wgnemwasidoy narrowed towards the upper side (dPCETP0051002358

distant froma later- descrijed bl ocki ng nenber 100).

A connecting portion 25c of he hol |l ow cylindri cal

portion 25 connecting with the bottom 20 wall le is

formed in a shape that expands towards the bottom

ool 5 T ESEGFERRYCEEAARRY S8 CTIRRE 3 e ena o
' ion_ch 50.i f din, | i ' .
en ORIOGEELRTRR08T0S) mihak 20 ity S el ko dpe air
. ! ) . .
n ané{%%}ﬂ%r{;%téwe qu?zc;@ﬁ \%ar}(% Iﬁ%eé: As a L%I??raﬂrtéig&ezss%lth
theggmnbﬁaﬁb@@ ghambeh2Q nd t hend ntgEBRahafil W Ratdhen 25p

b of the hollow cylindrical nenber 25 are connecte

forstBe! M1pbwignth heoiimt rdduedugd itk epeni ng 26 and the
tapered internal” WO 2005/ 075203 PCT/ JP2005/ 002358 48
sur f acEhef ddemiconreéet | agopest iwdrti25eespbat itsc @Ae first
end of the hollow cylindrical nmenber 25 comruni cates

dingiatharhearad r inchinedudhni en dipednigp26framd thee wirerr axis
end comuni cates with the ink chanber 16. Therefore,

of tie i¥tlereartFidve pht howsbdssther gede Madw pat tarfdrtowards

introduci ng_the air. The opening 25a slopes with
the dfec®m t Bathelpi sdde-di &G Hriend Fhel PReaing g5a has a

di t.i f th t [ t ink cartridge 1
SUHH R e 1 e SET 10T Bl { BYAR 1S PSP SB0L (ARG Brea

la%ﬁﬁfigﬁ nTQﬁgﬁégéésl é%é¥§ggfga%%§|Qgiaggég&&tﬁ§9813$low

stanti al” pl ane"surtace 1i'n an

L

Intern perpendicular to t e first
direction. Theiyal vespysdds 23, 241 proyidetsdy thee  the

conmuni cati on chanbers 30, 50 are expl ai ned.
communication chambers 30, 50 are explained.

The valve 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 wvalve seat
part 46a. The support member 46 has a substantially
cylindrical outer shape and 1s 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 portion 45 extending
from the valve seat part 46a to the side opposite from the
urging part 46b, and a circumferential portion 45a extending
in parallel with the circumference of the cylindrical

portion 45 with a space therebetween. The valve member 32

A



10

15

20

25

15 The val ve system 23 is equi pped with a support

menber 46 produced integrally with a rubber elastic
worodzars2oand a val ve nmenber 32 made with a resPar/yrP2005/0023s8

material and structured confactably and separatably

with the val ve seat part 46a. The support nenber 46

has a substantially 20 cylindrical outer shape and is

structure by formng integrally the valve seat part

. h b iall i nmedi , I, [ h

1 Qe BTEHR MG bheroBbE TEn € GiRGChARE oy contact
I t ' 6. Sj th th | t, .

thega};rétsﬁa%as%gg%yaiflg(nd%%;%}%or el Zx}nadl}ée e@%}g?}?d]f' n azjssvfetf?s)?ﬁeaed in

thd hegly @a8atsqiart 46a to the side opposite fromthe
urging part 46b, and a circunferential portion 45a

extending difkRa(rIdRlt M1t hobheishr gggf ef{%chn‘)faﬁ{‘a?%hment
cylindrical portion 45 w t% a space therebetween. The

panaldsa nendpsc32h y\0r28051 0¥5208hBCHodRRAN%/280235& hAfber 30
Is urged by the 'urging part 46b in a direction to

hascoat adtepeie yakfecseat part wABahanthd heigakverneihereases
32 is housed in the urging part 46b. The
outgidsunf e¥ ehoiuslingorthenatbachasnan matacident Morpaver, a
33a projecting radially. The communi cati on chanber 30
Profadiss gt épheRiF Qi Faked 4anfn fpEmes tarenglarky eis formed on
i ncreases oqutsjde for housing the attachment part
th%Bﬁ?r%B?%O\Pér,t e GO aB2pEopdet ithpangorsprEg the
sty ar | med &Eletthe.surfa%g of the attachnent

[ f
Eéjyet 3§3¥Fh§F grém ac hBaip Y e f R4 Fhe cap
mer SN lkfod%r%aﬁgtci}}a%raéw til'he Caaps ate er If’t: .arten adhagt;tgadchment

Ina'statet e attachment” “part 2 is pres

oL 11 L DEL O IR o opREss, SHELJEERIA AT oo
surlfedd na Relvesr W MRinbd0dy Cash ddb PAHhd NG M Y& he ink
from leaking between the main body case la and the valve
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
cartridge 1 1is installed‘on the installation part 3 and is
integrally connected from the valve 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
extraction tube 12 so 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

e
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15 system 23. The val ve seat part 46a has an opening
41 at the center thereof and fornmed through the
woenisarsmxi s direction. The cylindrical porti@aTdBo0se023ss
an introduction path 40 to which the ink extraction
tube 12 is inserted when the’9nk 20 cartridge 1 is
installed on the installation part 3 and is
integrally connected fromthe valve seat part 46a in a
manner that the introduction path 40 is communij cated
of \{ith 1nkecspearhgorituPRe lknnedhgi st &F githeq nntroduction
introduction p%Lh 40 is fornmed, smal l er than the outer

patdy ffbte? BRLFhe thRk 5 SHTERTFHIN t lRRe 12254 Sastigprted is
| | ttach t i nf tial 45 with th
rorfie A A 9 T P S AR e g, 41 | o
f d i i f , .
I
por%QLQ%‘f Ql7§259?d RGId J@@%M@laﬁ%ﬁtf&? 45‘5.11(_and makes the

extraction tube12. The end of the Introduction path
cyr%hdﬁldﬁm<ﬂbéf@iéﬁk4§Xtﬁéﬁbkﬂablébewi%hlSﬂégﬁ%ﬁﬁd~m§ the

formed in a taper shape expandi ng outwardly.
ciruniafergticove HOrseparabes tihe oyl iplsneal ind5 paridon the
45 and the circunferential portion 45a and nmakes the
cylcyldmidrd lcapopoibnort A51 slebartimoaali twitrlespbet demttehe axis
~circunferential portion 45a in a plane in which the
diredtiimdri caff porei obndsodechronogeath ®Pth t Hes cemt eresult,
axis direction of the introduction path 40. As a _
expagsifian 2d ERparfsicdetsT tHe Bhanevéingricred portion 45 in
cyljndrical portion 45 in ac ogg%nqe mﬁtqﬂ%he,
acq Cfeonwb’?ﬁt‘ﬁ}éei hRSEXt 3Bt P%‘n be ™Mo SHTHAF RN tube 12
. ntroducti.on th.40 becones sy, _and the_ _cl osenes
0t (MO e GaACr S oBat G dnd thR-THR® exPRadei o 10 the
cl%%ﬁﬁ%é%zéﬁ LACT £ASENu LEEM) h 00 | fb L% PLSY ek 0% O action
tube 12 is increased, resulting in the prevention of ink
leakage. Moreover, even i1f the ink extraction tube 12 1is
inserted with inclination or offset to 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.

The urging part 46b 1is formed of a side wall
portion 36 upstanding in a c¢ylindrical shape from the
circumference of the wvalve seat part 46a on the 1ink
chamber 16 side, a thrust portion 37 connecting to the side
wall portion and thrusting inside so as to contact the wvalve
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
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15 | eakage. Moreover, even if the ink extraction tube

12 is inserted with inclination or offset to the
wonoosedsosi on  path 40, the insertion of the i RET/JIJP2005/002358

extraction tube 12 into thezjntroduction path 40

beconmes possible by the deformation of the

cylindrical portion 45. 20 The urging part 46b is

formed of a side wall portion 36 upstanding in a

o SYbiodi ColSARS S ame o i ot el enee %fgﬁv{;stg%agtvepm

art a on t

4 65P0T i th%7 M@Cté%é 0 e 5l de Wal | POLL on%gﬂ% (valve

thrustlng inside so as 'to contact t e va

sea¥? @Rrkhesipk ghamhart b, de, gﬁﬂ%%ﬁﬁﬁﬁpe@kigédgé@ @be ink

the center of the thrust porti le Urging par

extdGlrt iggesubdiel v al yei nesbesd 3ghhy the fﬂ@ﬁéa&céféﬁgoﬁh 40
the side wall portion 36 and the thrust portion 3

and hpudhesctupnthiel W 200metba2032PCT/ 373005/ ©02388 deblwall
to contact the val ve nmenber 32 against the val ve seat
poyyaran Abastietches nendalinsiahes the alrvestresderi @2 37, to
and the valve seat part 46a are attached. Mbreover,
forgecaumRA¢hebehkeeBx thacVRomet misebeZ 32 iamserithed vailtwe seat
t he |ntroduct|on path 40 5 and pushes up the valve
pParfefifd X FHRKING hnki de wall  portion 36 stretches

and i Ilnes he thrust portion 37, to forma space
bet wee eVSar Ge HEHBRF gé a%% t?ﬁﬁ%@ﬁ%% sehh p%rtbOttom

s A Tl e S s with e o
suﬁﬁﬁfﬁa b@?r 46aaﬂh t%l i??@grt HE gﬁf %%%tlon 51

val ve side mal bortlon ndlng cylln ric

exﬂ@d&%ﬂg é?ibﬁdkﬂ&a@h?”?ﬂ%s%@t{E”%hEh%dﬁrgﬂgﬁﬁéfnﬁ% than
of the bottom portion 57. The bo

the circumference of the bottom portion 57. The bottom
portion 57 has a protruding member 39 formed protrudingly
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 surface of the thrust portion 37 of
the urging part 46b in a state that the valve member 32 is
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
is prevented while the valve member 32 is housed in the
support member 46.

From a position outside the protruding member 39 of

the bottom portion 57 to the valve side wall portion 51,
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portion 57 has a protrudi ng nmenber 39 forned

protrudingly 15 and annularly to the val ve seat part
wo@esawshezat nore inside than the |ater-descr PO®AP2005/002358

comuni cation path 58 and out si de than the

opening 41. The valve side wall portion 51 is pressed

by the | ower surface of the thrust portion 37 of the

urging part 46b in a state that the valve nenber 32 is

d nb 4 dt t.rudi
for R het S | BLETRLE] SEt SERBYTLS L LS S L 4t '?agllow
corbife Lath SFA e iR e ) EhRkRESel S Shared arte valve

Ve “seat adue to

Sea%hgagﬁfgg ugﬁﬁﬁﬁnﬁéﬂﬂhiéggs S preve2$269§£E$ 4%ﬁf¥§hs in

theV@ive U341 Sihussd{h the support nenber 46.
From a position outside the protrudi ng nmenber 39 of

the borienmypDvEi 8sbémt 04t hasval & reicde ealdindaldd @b that
51, WD 2005/ 075203 PCT/ JP2005/ 002358 52 forned are a
of pthe alviatlyreof sgetmni8at i drhgpad hsrd3 that sdhe®wsymbols are
conmuni cati on between the ink chanber 16 side and the
usedal fer $émt pame Batsideand thesvatlvel nmedescritinnsh are
dntervals in_ the circunferential direction. 5 The
omifilede sydheriipt Madve stviiamurdd si hearvabve haembst 79 is
t.he val ve systen123 Therefore, the sane synbols are
SAUDEG Y oV iHe Samd P, PAF kMU rheid  dERETS ptilsis wall

tt d th 24, th | ve nenber
pordgSns Y pielPe ProlChoBECIEHerCrof S0 2 Ve Gt L on

II 10 rt.o I nenber protr sian and
t“%wngﬁlca%%§1gk§t%na5%g éﬁlchsa?gelﬁs S s e VaL1ve

mem%%rt@@se of the %gg!?ﬁoﬂenbgi 3g oéﬁlﬁgd'%b%%eg EOO that

bl ocki ng nenber at protru es no nk
prothatker A6rsi 4@ thed th& Véh¥foer 16 side than the valve

side wall portion 97 is further equipped at the
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
member 100, the outer diameter D1 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
lower end side of the internal flow path 25b of the hollow
cylindrical portion 25, and larger than the inner diameter
D3 af the upper portion side of the internal flow path 25b
(see FIG. 23A). The internal flow 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

a
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side wall portion 97 is further equi pped at the 15

substantially center portion of the upper surface of
woOheos/obsos om portion 96. The bl ocki ng menber 100THREOH0N2358

outer dianeter smaller than %he i nner dianeter of the

opening 37a of the urging pa tion 37 and passes

through the opening 37a wth a space therebetween.

Mor eover , for t he bl ocki ng 20 nEnber 100, the outer

di anet er t_an upper en ’ site fromthe
th %OPPBﬁFp&ntq 305 of the 493[99: 540 f%‘?%%esr the

PRt 8nd CUrdd b J%{]ﬁcgt}r(?ﬁaejrj;‘gféf’%%nSSSh thbtq'bef ifger side
oz WAL Ot T L0gy cal pos (1 9925, and J ger phanLhe o

nner |ane er 2 e upper pbr t ion S|de ]

St#ﬁ%eagal .&o eR@ Ee&5 (§ﬁg %‘%}ﬁ%y»fogbg b%tQﬁﬁglurging

W pat or med slightTy taper fromt

paﬁﬁ”@%bdtﬁgﬁtﬁfggg @hetbglbgmﬁém%%g 79Q thﬁe'ﬁﬁﬁér end 100a
di aneter D3 at "'the upper part. Therefore, when WO

of 2008/ Bl2203 fCThdROL5HD023b8tabd ithe ywppeyhtand dses the
of the bl ocking nenber 100 engages, the upper end
intédfiaal s fllrowct pehhal I2bkcoanécicdd dles t heei Milew sofle aiaf.  The
the inner flow path 41, and is in a "biting" state.
uppl s enst dt0da sohottheel eboeklihy tembeiradtlioc for ferned in a
the urging 5 part 46b that urges the val ve nmenber 79.
tapee §b9@ﬁ(ﬁﬂiﬂb@ﬁh &het a1t DR ageherbdp gpcreased in a

,substantl ht | | gses the |nternal flow path
diZaptLer B oE%% £ EeF¥Bi/g OYj patingob upper end 100a of

e 2 RIS To et LO0 5B 12, L8RELy PDAPeuh e
in gl P Ot Do g1l | L AL ZE0 ST (061 B o

1n€f§2ﬁ€§18§tr%ﬁbb°ﬂ3tU%%e12:he Rhﬂﬁia'Inté”tEHQUCEéQEectlve

are inserted into t espective
introduction paths 40, while expanding the diameter of the

cylindrical portions 45, and contact the respective wvalve
members 32, 79 at the bottom portions 57, 96. Thereafter,
when the ink cartridge .1 is further pushed, each of the
valve members 32, 79 is pressed in the direction toward the
ink chamber 16 and is separated from the valve seat part 46a.
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 4ink cartridge 1 are
fqrmed. Because the ink cartridge 1 is under a reduced
pressure when packaged, a flow is created from both of the
ink éxtraction tube 12 and the introduction 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
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i ntroduction paths 40, while expanding the dianeter of
the 15 cylindrical portions 45, and contact the
woespacsiose val ve nenbers 32, 79 at the bott oRCT/IP2005/002358
portions 57, 96. Thereafter, when the ink cartridge 1
is further pushed, each of the valve nenbers 32, 79
is pressed in the direction toward the ink chanber 16
and is separated fromthe valve seat part 46a. 20 As a
result, an introduction path for introducing the air
valnei d8,t kend nkhemsforedgetas welrl ias masigpf yfpath fiato the
supplying the ink outside fromthe ink cartridge 1 are
uppernpd.rtBerausket heki rhardrar ildgefdom stbader ra indduwcedttion
pressure when packaged, a flowis created from both of
tubpelds tinkowslr 4did ohotldise 1oy hhmdtheal ntmamﬁﬁ i2Zon  Thus,
tube 13 towards the ink chanber 16. However,
eveRyafsEhel sRkoPNtRE s At &fe Modd own ctyﬁémdlréwaéammber 25

orpehy” SRr S P LA e gt 00573065 20 M age 1
/ JP2005/ 02358 4 I 0, and th

o T, AEFRRY ROBR oot o, S SRR B s

chgﬁﬂgg %6 froﬂkth%hﬁlrng rOdu§%E$ﬂsetu%%elsc%hr%ﬁgcatlon

om;cyllndrlca hus even

chéﬁgeﬁnggrslbnt%mb%%hﬁ%l|QWﬂH@dt%@r'%@ RIber; 123 3 4 r flow

t he communi cati on chanber 50 because the ink cartri

padh £8bl 8rdUhkendolindRsRItidldraka 1t henibdl 2% Rﬁ.taurt?l%d tta‘i’)ered
the ink chanber 16. Af this tine, because the

intemmudi cahiDace chanbeshedb0 coansapahll ypsonnest B8c) 0 ghe ink

internal flow path 25b of the hollow cylindrica
qunekbegr £26wei.a the tapered 10 internal surface of the

connecting portion 25c, the ink quickly flows.

Assuni Ag stUaRitng Hehatal Viee neabee Bembert B pnktbapphy supply

side opens earlier than the valve nenber 79 on the air
side opens earlier than the valve member 79 on the air
introduction side due to the inclination of the ink
cartridge 1 when installing the ink cartridge 1 on the
installation part 3, a rapid reverse-flow of ink occurs from
the ink extraction tube 12 to the ink chamber 16. However,
the check valve 60 closes the ink supply opening 21 by this
flow, and thus the flow 1is prevented. Preferably, by
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
extraction tube 12 is prevented.

In the normal circumstance, the film part 60b of

the check valve 60 falls by its own weight to a position

remote from the ink supply opening 21. In accordance with
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i ntroduction side due to the inclination of the ink 15
cartridge 1 when installing the ink cartridge 1 on the
wonetsavsmsi on part 3, a rapid reverse-flow of Pak/JP2005/002358
occurs from the ink extraction tube 12 to the ink
chanmber 16. However, the check val ve 60 closes the
i nk supply opening 21 by this flow, and thus the fl ow
is prevented. Preferably, by 20 appropriately setting
the length of the ink extraction tube 12 and the air
thé ntileduce f orthteubeni 3 fridme  Wiaé venky stleami®elr o 6,t hehaai air is
i ntroduction side can be accurately opened earlier
supphhethéroal FhespdtemnzTogmation kbsupdl Fositde uwmper part
therefore, the rapid reverse-flow of ink fromthe ink
of y8hextRhcEl8RPeEbd 612 is prevented. In the nornal
circu ance, the filmpart 60b_of the check yal ve 60

falls BYS tPAEIRT gRE 1'% FBLVEi GVSTe8ole FFomPH@ined
.1k I [ . i1 h : .
w057 088585 2heh J05505 602 355° 885tnel [Fow Bh Re Aitagram
shé%?ﬂ%tgp d &h%gb hi %HS @ﬂk'é%ré%&&’é?ﬁ E%o@&gygctly
alr Tntroduction tube 14 to the upper par of "the ik

' . 1h i : [
in&habey 16 hhe gagegmgm% toaa;rlt\g ve @/étgggg% 'm%lmaer 79

explained 5 wth reference t 23A an

is 23 udised djfagwﬂ t3ROWAG aigtabaubRivhi chuyb8e 19K and as
cartridge is correctly installed on the

desosilabdabiberveparths. ifheovakveorereath or i $npusheditg the
by the air introduction tube 13, and as descri bed

ailabadge,fdriwe=d nt r adudhiien fpatd, f ahei rtireddmciengelidte the valve
air is formed. At this tine, the distance that the
mena¢ye’ 9 nkAbeeragateds eyt e f yahve heeahl persedthapdrtmount
46a (anmount of novenent) is substantially constant.
of | pog&dictitan, 18 heuhsdant imdiber cgnstanpesi tironeddsbepn, the
t hat alﬁgedetermined L ,
valve member 79 1is positioned such that a predetermined
space exists between the front end 100a of the blocking
member 100 and the internal flow path 25b in order to secure
a path for the air.

FIG. 23B 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
ink cartridge 1 1is correctly installed (state shown in
FIG. 23A4). In this state, the front end 100a of the
blocking 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
in the internal flow path 25b under the above described
frictional connection.

As explained above, 'in the above-described ink

cartridge 1, ,the blocking member 100 closes the internal
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space exi sts between the front end 100a of the
bl ocki ng 15 nenber 100 and the internal flow path 25b
wOnomrds03t o secure a path for the air. FIG PBBJIBINONSI235S
a case in which the valve nmenber 79 is accidentally
pushed by a stick menber A a®® noves nore than the
di stance that the valve nmenber 79 noves when the 20
ink cartridge 1 is correctly installed (state shown in
FIG 23A). In this state, the front end 100a of the
flow obkitg 2%nberenofhef vabveamembeentydr Fecidertslipemoves
internal flow path 25b and closes the flow path of the
mox¢t BRARI thpoRisiemceshit arrehevbeackiaginknbertrddoesl is

held 25 i,n the_internal flow path 25b under the above
co%ﬁ%%?f%e&ns%ﬁﬁéﬁﬁonalT %ﬁ%g%¥$onﬁvﬂ§ eipl Bhpegorpopacation

‘in th bove-described ink cartridge 1, the b] ocking
ChaIEE S 0B S Beed ITh@ T 05 2605 95288 the ink, and

enHEZOOOA002E00 435 QU PAILZSH R LIR MOLLE e

9 acc noves ™ —nior € than

50 i{s NDVES- Ot he Loakigaptridge 1 is correctly
installed. Therefore, even if the conmuni cation

chanbern50a88€RS0ndi I 1B €334 €vHA8% NelenBel- 88 the pushed
ink, and 5 the chance that the ink | eaks fromthe

fucdmminthahi ehecpardRite 20 ded SUDPE£5S€dadt d8EREINAY hBove,
addition, if the valve nenber 79 is pushed further

the hamaunt poédetrtanntdndi sf ande asirdesey i pedtabosle, of the

t he anpbunt of extension of the urging part 46b of the
suppBuppeenboeenber 48 i $akgeger comppardd to whkant hehe ink

ink cartridge 1 is correctly installed (see FIG
cartgmdge Tther e¥dr e, CoREeAE Vg paFtaddpdnay (beedaniféd, 23B) .

or the valve nenber 79 may be ejected fromthe inside
Thgﬁe qﬁgurbm%gurglng 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
blocking 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 wurging part 46b can be
accurately prevented.

Moreover, the internal flow path 25b is formed in a
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.
Therefore, even if inclination occurs in the direction that
the valve 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
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part 46b. However, since the anount of the novenment by
the 15 bl ocking nmenber 100 is limted by the interna
wohow/opstoh 25b, damage to the urging part 46bPOT/JP2005/002358
havi ng the val ve menber 79 ejected fromthe inside of
the urging part 46b can be &dcurately prevented.
Moreover, the internal flow path 25b is forned in a
20 tapered shape in which the inner dianeter thereof
becones narrower towards the upper side of the ink
to carothdge enffoelinfaront oEndhi@Oadicfcidmudd ogki hgbeemeeicribed
100 is also forned in the tapered shape in which the
in odedraidi anet BEGt het eots beceess ivmelowdi agowar dsft hthe ink
internal flow path 25b. 25 Therefore, even if
cantgdidgact on SBeursMen syebel s earromseshifon heheabame parts
nber 79 is pyshed, the plocking nenber 100 is .
as JdtRT St Py FEATERUS SIPRHERERE & AT FBUSpADR Psplanations

Ne the structure of an ink cartridge 1 according

thei B, 058505 B3 Po00s) 002356 57 19 anos her
enbodi : . Qf i.s di.scl re wj escy.i be in
detailgﬁgﬁég ZEEFS %hgééﬁﬁ%ﬁﬁi éﬁ%g?ﬁﬁgofgﬁﬁe %ﬁf support

meﬁH@Er4@9fs1nogh§q§§ﬁﬁe8ngthﬁgggnﬂﬁggff%go Be $@Mcen the

parts as those I'n previous e I ments, "and thus the

cylexplanddi opsrtdohhebefRie we eMttiRbertRLike LRetion 45a.
enbodi ment of FIG 21, the support nenber 46 I's not

Howetdi ppedawvht lbBnoBn8Y| Par@HoNes beheeeitidt®ions similar to
cylindrical portion 45 and the circunferential portion

thoé®a. inHohevembetioterof ofh@IGarts irascéfpufictitdh oRsth the
simlar to 10 those in the enbodinent of FIG 21 in

valyenjruerslbéon3di ehdt Héde viallveerbnbeti82 anblet N .i nkherefore,
extraction tube 12. Therefore, their detailed

thedypldaizai bed exelanptieds pmet bindtémbedi nent, a seal
portion 101 is forned i )

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

The installation part 3, similar to the embodiment
of FIG. 2A, is structured from the base portion 3a and the
guide portions 3b upstanding from the both sides of the base
portion 3a and i1s provided with the ink extraction tube 12
protruding therefrom. A cave-in portion 103 is formed at a
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
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annul arly around the opening 40 at a position closer
to the 15 installation part 3 side than the
woioaswmi®senti al wall 45a side. The val ve menbecT/iB2005002358
further equi pped.an operation nenber 102 in a
substantial shaft shape exte®8ing to the installation
part 3 side through the opening 40 fornmed in the
bottom portion 96. 20 The installation part 3, simlar
to the enbodiment of FIG 2A, is structured fromthe
thapaseh@osizenoZa aancexgves ingilbelpot fa oo 8heupstamdingr 1f.
fromthe both sides of the base portion 3a and is
In éddideenni R BH& kK rodyeiciomnratbel®? thett agdimgicates
. therefrom A cave-in portion 103 is formed at a 25 .
withart tHf t mtBasepset i orF 3afPraed s Hished@d Wi h the air

. _.ink, extraction be 12. In the cave-in portion 103, a
lnﬁﬁﬁ?ﬁﬁFlﬂ%n%Bgelg 'th&P‘5§ﬁ5dﬁgﬁ?%mfﬁEePEkaénHaﬁ§v§her60fr

flexihili i i ded., Th [ h ,
a ﬁgh%%%516%5§§%§g§§9¥%r3@9#&55§§b%ﬁb3%?%§e PRE®Size of an
PC%I 20 0P235 t E [ [
ex%%)%?gzzéi% tﬁ% %gp@ﬁ% g? %E&bgkﬁgggdigroﬁ?pgﬁlggr

i ntrodyehi 08 PR IS EMBLAEABRUNIGAlES:, WAD {HEn the ink
at nosphere is fornmed instead of the air introduction

cartiedds. 1 | s t hes€a1 cuaf ehefhkak np@al 16RE6RO0bar® &8, the ink
cave-in portion 106 nade | arger than the size of an

extexquusicy holke | {2 okntbescapntenbelie i fintSiddd@ridd thaeh 40
enbodi mnent of FIG 2A, when the ink cart ridge 1 is

whijlrest akbeddangt hehé nstydlilngiviomlpapdrB8ionhé5i mad pushes the
extraction tube 12 enters into the introduction path

valaye 1memhere3éxpandihg ™ad viey| snelrémal 3 popt itmwatsisanthe ink
pushes the valve nmenber 32 of the valve system 23 up

chapd@l dsl € hetPnk fogHantiére 1610k f svRPLKe Pﬁéhsuppl fhen the

, at_h. en the installation of the ink cartridge 1 on
1ns§!_haelt5ia|¢\ét%0£|é3(ﬁ ofrhe ?nk cartridge 1 on the i%stallation

part 3 1s completed, the protruding portions around the
exposing hole 1fa contacts the porous member 104. As a
result, even if 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
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 contacts the cave-in portion 106 of the
base portion 3a by being contacted and elastically deformed.
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 cavé-in portion 106 at a position

offset from, the air introduction path 105. When the
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part 3 is conpleted, the protruding portions around
the 15 exposing hole Ifa contacts the porous nenber
waQdos/as20a result, even if the ink | eaks for mPChEP2005/002358
val ve system 23 or the ink adhered in the ink
extraction tube 12 drips of f9%hen repeating the
attachnment and detachnent of the ink cart ridge 1,
for exanple, the ink can be absorbed by the 20 porous
menber 104. Therefore, the chance for staining by the:
ln&hﬂ%Lﬁ%ﬂQﬁeQﬁpthatl@hﬂQﬁﬁﬁﬁﬁdG@rlh@rﬂgre$sea thether, the
i ntroduction_ side, the seal portion 101 closely
Valéf@nfnéértkée% hed chy P RPN POr EPBATEO6TEE fh& chasbesoili 69 form
a.b ng, contacted and, el astically defornmed. 25 As
the) 3130 AL TGS Hok de o PHBLLGAI VbR DR POborinsadl 6§ FIG.
fron1the outside. At this tinme, the operation nenber
102 contacts the bottom of the cave-in portion 106 at

105, When e nd o 008 AR5 Bt THu0s) Bosed Cagodinent,

the'n§£§uhﬁhk@n Of tHH% 'BKO%@EB@'. eﬁ gg?egﬁfsln' the same
fu i's pushe

2A

ther, the valve nenber 7/ owar ds t he

shap%ka%haﬁﬁéf E@rtQﬂﬁQVﬂhktBérﬂkﬁdb%tQOQH¥tﬁQ@ QﬁBBdlment of
simlarly to the enbodi nent of FIG 2A In the 1nk,

FICCaral,i dg€ficaecos thifat o tbhithasdodhmans fib@t embodiment
structure of the bl ocking nenber 100 is in the sane

canshepprasvidet. for the ink cartridge 1 in the
enbodi nent of FIG 21, effects simlar to those in
the fikstseaboddi entappymc iz g ovwaetoudOmadighoatdohe are
appreC|ated various nodifications are available. For
avadlgRpee, R RKaABMD- det cilideaberibodeAsiibed embodiments,

bl.ocki ng nenber. 100 and the val ve nenber 79 are nmde
the; rﬁlégﬁ]a%w, nERRet e ZndHohes evalite pamberngfbeyre made

1ntegra&ﬁy, respectively. However, the valve member and the
blocking member may be a separate body, or may have a
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 Dbottom wall le. The upper end
opening 25a of the hollow cylindrical member 25 opens above
the surface of the ink in the ink chamber 16, and the
cpposite 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
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.
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bl ocki ng nenber may be a separate body, or may have a
15 structure that connects themor links their
wopersarsoas. | n addition, the hollow cylindri catTar10&002358
25 rises in the first direction fromthe bottom wal
le and is formed integrallyé@ith the bottomwall |e.
The upper end opening 25a of the hollow cylindrica
menber 25 opens above 20 the surface of the ink in the
i nk chanber 16, and the opposite end of the interna
fl ow pateh @ppeirs endnegtetin® 2%de sdopami vathonrespect to
chanmber 50. The contact portion 25c between the hol | ow
thecyfinaf i darenbritsey 28dandaliddt Lom avabli regtionf oﬁ*m the
in a 25 shape expanding towards the bottomwall |e
centegmegAe 103 [Bve cynkn@airéaliogentert omrdhetkonsade wall lc
portion between the hollqw cylindrical nenber 25 and

andt hectdRAtinildR | fPtciivbel 50t s snoiRiCFor npcause  the

S e e@’%’e déiéjsrrfécﬁ R SBRiDben PG 2Bk BPopEE Eaces
ndt 1T e5Regt, d 0, bt 1153t oleraet] on.Angs i nglies 0.2 e

dite on from cen XIS

crd%@uéég%lbﬁe shde vald %ﬁe athéQﬁ@ﬂdsfiB@ bﬁéﬁﬁﬁnﬂﬁﬂl in a

Therefore, because the 5 upper end opening 25a has

dirdceybst aBtkbahlis Qved r ptanensur{ase, gikhetanga of the
upper end opening 25a is larger than the

cross-sesit@imBeeandfiatthaa1nt @mabf ftiew palhodSkyilAndrical
direction perpendicular to the first direction. A
mentierc uR® er ent talomuedtd  2ndof sthEahel RéW cybi redr iscblstab@ially
menber 25, a topnost end surface 25d is a
plaghsuarieicel byb piamel sl Yy aeeralbst antthl kpepkogition wall le.

with the bottomwall le. The end surface of the
Theciqnelinder 63e¢ aP fnalthe 271 reneéprenia alt opost2 bndexcept the

surface 25d, is fornmed in an inclination along
topmost end surface 25d, is formed in an inclination along

the circumference of the upper end opening 25a.

The diameter of the upper end opening 25a in the
inclination direction, that 1s 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
to generate even if the i1ink adheres on the upper end
opening 25a and, even if formed, easily breaks in accordance
with the introduction of air.

The inner diameter of the intefnal flow path 25b is
preferably approximately 0.8 mm or greater. This is because
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 mm. If the inner

diameter of the internal flow path 25b is approximately 0.8
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the circunference of the upper end opening 25a. 15 The
di anmeter of the upper end opening 25a in the

wonadsinssdon direction, that is the major axi SPCTAP2005/002358
approximately 1 = and preferably 2 mmor greater. This
is because, since the surfa€é tension of the ink used
inthis enmbodinment is 30 MV m- 45 mMN/m at 25 C
meni scus is hard 20 to generate even if the ink
adheres on the upper end opening 25a and, even if

mm fQF ngueakasi | hsr eaksiseuacter dadde cuditt hte hform, and even

. _introduction of air. The inner dianmeter of the

it ifarmeathl g pabreaks L8 aprerdrably waspr dhiendindinpduction
0.8 mmor greater. This, is because 25 neniscus may be

of ttted B ERESENKk SN hil dFRecindn adieresealney the inner

i nt fl .path 25b if the i di f th ,
sugthcl K5 (howiBEeRn3dn flov SeEH 1aeP 0. 8 Ehov| Pethenaving a
j di i A .path 25b i ,
S e B O S g o 1Bl BAL D 208 iphout
sidHDAMCHEY Snc Qgsﬂﬁg' §gHSrE§ig‘cgfq'c‘éU|f A %hfeoﬁrﬁ}]tr%h%ction
even | f ornmed, easlly reaks I n accordance wt t he

of Ity oduction of air. Mreover, even if the ink
adheres along the inner surface of the internal flow

path 28%ca@stl owmat habaverdeackipelf | chéMlow cylindrical
cross-sectional area is secured without significantly
meribzar €251 hg thermedi shareeafldy tweth ntheduedionbo@ff case 1a
air. Because the above-described hollow cylindrica
whasenbeep25unfdcr méd | opeyr aldhe wnehnt Heodmi calsedyacasan be
la 10 whose top surface is open, the main body case
casid eqrphicedi by peredudsd Bypaootesiol dlng, inr sbel tiengction
in the reduction of production costs. In addition,
of RN P 068G HSes agdigiPhr e saP khuBrpfedures can

oper.ati pn effectiveness i ncreases. , _
be mlt%ecp, and %hus the operatison effectiveness increases.

Moreover, adverse effects that the air is not correctly
introduced due to the flow of ink in the internal flow path
25b from the connecting portion 25c, can be prevented.

The ink may adhere at the open end of éhe hollow
cylindrical member 25, or the ink may enter inside thereof,
as the ink cartridge 1 is inclined or fallen before the user
installs the ink cartridge 1 to the ink Jjet recording
apparatus 2 after production. The majority of ink in the
hollow cylindrical 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
the ink remains in the hollow cylindrical member 25 at this
time or if 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
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Mor eover, adverse effects that the air is not
correctly 15 introduced due to the flow of ink in the
wono@ronsdo3f | ow path 25b fromthe connecting pecTiURI05/002358
25c, can be prevented. The ink may adhere at the open
end of the hollow cylindrical nmenber 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 jet recording apparatus 2
cylafnderi garloduenben. 2%henayaj bei tlylotkeédk i mdweerehol they upper
cylindrical nmenber 25 returns to the ink chanber 16
eﬁdduépte@lﬂge-?élar pRatthaphdbylévowsylimaribali nkember 25 is
cartrld under the reduced pressure as descri bed
forgssle W \Pé? inclimatieon nkwi Bhai HSSPRCthe thhol the first

Ilndrlcal nenber 25 at this time or if the user
F%ﬁﬂﬁ%b RE PAR &l t FFEe L2¥9RM hen | HRe acrassosectional

e s S s -
, P 5/ 00 2

lnt%%%%/l(ﬁg%gél opc{t{}g %Elg\/vevefi:%l e up(p:f)érl %ealdcgﬁg el%‘o'% the
meansctu@e ol f@i“fn&%l bgdﬁ:hgallﬁf B 72 'L?ppdézprgﬁg Wpte[ﬂ&%'a; 25a

inclination wt spect to the first iTection an

canNase aRe@hBadl ar gerebhan, t N &L 058- seet il s o 8r ?9 'f%rmed
a direction orthogonal to the first direction of

1tIdﬁﬁﬁmﬁéak|@ﬂsmaph1&5bcégﬁﬁ§ﬁ@éew1khetﬁh@nﬁﬁtkbéﬁcthgn of
meni scus is formed by the ink in the upper end opening

air25a Fumrhdmemomeducede Mmneavediamyeari bt keharephseusals flow
formed, it can break easily in accordance with the

patintZBelueeson ol zED wiereirgr ther moemisthe imsnerot formed in
dianeter of the internal flow path 25b has a size

thevméijeﬁefp’fﬂ@ mekP schsOFs noth¢ or Aredeirnalt hefw echah  25b.

| ock the |nternal flow path 25b, Therefore, the
Ther P&&uct Fom df épfdu%lﬁé"rfB?n@dﬂtoi‘—ﬁedqeflyformed correctly

without causing the fluctuation, and the supply of ink to
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.

As shown in FIGS. 25A and 25B, the upper end
portion of the hollow cylindrical member 25 may be formed in
a stepped shape. The wupper end opening 25a may be
structured from semicircular planes 25aa, 25ac, which are
substantially parallel with the bottom wall and at a
different height, and a rectangular plane 25ab, which is
substantially perpendicular to the bottom wall le, and have
a non-circular circumference.

As shown in FIGS. 26A and 26B, the upper end
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wi t hout causing the fluctuation, and the supply of ink
to 15 the recording head 7 can be snoothly
weacenpsoshed, allow ng the discharge of the pakJPmoden23ss
mai ntai ned uniformy. Next nodified exanples of the
upper end opening 25a of th& hollow cylindrica
menber 25 are explained with reference to FIGS.
25A-26B. 20 As shown in FIGS. 25A and 25B, the upper
end portion of the hollow cylindrical nmenber 25 nay
opehd rico2ded di the sdieppedtegbdpet ithe meperr &1 mpenbegformed
25a may be structured fromsemcircul ar planes 25aa,
wit25am, iwlkdildhagrien gdldt amsmddly pardhéefimethdihection, and
bottomwal |l and at a 25 different height, and a
a reeQtrgling ppaneloBaBi4ehi @Y s Psobsvdati 4y the first
. perpendicular to the bottomwall |le, and have a
dirgGiory chFaF cPREunférencet ' the sheRAti neRAGSOPEBANg 25a.

and. 26B, .t he upper end WD 2005/ 075203 .
The B E o0 b0 Ha0E <GR BT AN et oS Ferapel substantially
. introductij,on menber, 25 may be.. forned . wi th _an
lni%%ﬂ?%%ii%ﬁ?%ﬁt?Pré%%%CFl¥8upﬁgq%Q%§ %ﬁr%ﬁﬁ?%&ﬁr%ﬁdfrom a
rotr.udi D@r tiaQn ot e ipt fi :
pla%ﬁ?é%ﬁﬁén r&%?bnégsiﬁéﬁ%f ##SQ%rd%#gengﬁopgﬁ?ngﬁggg?udlng

poreibrenalare, 5t ha ffonis 9nd ;0RaR NG L58nkS F2Y8BIty of the
substantially “in an oval shape and the circunference

front Sddidparechd raen,a aplane veA4&d,cathighans 2403 UpBAhecting
end of the protruding portion 244a, a plane 245b
thel pdlamdisn@4ttlhe weSority of the front end openi ng 25a,
and a vertical plane 24l1a connecting 10 the planes
245a, ThSbinfhe idiperetiantoer ther iieeiméér ddlowf lmarh 25b
path 25b of the air introduction nember 25 in the .
of alew e ades it eePudividrt | @¢ndeanpl es, i1 sthade®@@meescribed
greater. The_air i
modified examples, 1s made 0.8mm or greater. The air
introduction member 25 is formed such not only that the area
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 also that surfaces forming the
circumference of the opening are formed by three mutually
different planes. Therefore, formation of the meniscus by
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
availlable. For example, the opening of the hollow
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 ,non-circular shape such as a circle that is
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i ntroduction menber 25 is forned such not only that

the area 15 of the opening 25a is larger than the
wonoesgsest i onal area of the internal flow parPas/JrPwos/0023s8

the direction perpendicular to the first direction,

but also that surfaces forméadg the circunference of

the opening are fornmed by three nutually different

pl anes. Therefore, formation of the nmeniscus by 20 the

ink in the upper end opening 25a can be reduced, and
parthed lyefdugctomitsi milar to those in the above-describe

enbodi nent can be provided. As shoul d be appreciated,

var i ousn eaddddt ent s aarwllomicabindrionlexemiiay 2Hhe which
. _opening of the hollow 25 cylindrical nmenber 25 in the
is d%wwge?sr&%@ulwme*ﬁhe e tEenf oiadeld 1y an® piamss from

ene 8008l LT RSt 05, o g ongl £ S LU Wil oo
- ci I h ircle that is_-VWD

conSOBF EhEUL AL SIPS,BUEn 888 W St S lBag o e
dditi h [ i.ndrical ich, i .

oo 2 o oSN Gel JEpRe 2, WIS S i

intilceMcttite bpddim wabbnke dfdvihehir sty g ot b?g tth%‘évailqk in

the open 5 top surface of the main body case

thef aredcRAmbEe 180t t AWt dre. sHAgf bapt @Rd OReSINg1 flow
25a of the air introduction nenber opens above the

patsuriac e OftHdend Ikow ncyl hedikathagheerl1®s The potwed in a
shape and the internal flow path 25b of the holl ow

tapeyedndishegle nembewhdsh s ther nedlii ameiae#0 hapesed sbapéually
in which the dianeter narrows gradually towards the

towagpper Shee.udprr coiigsct | ndiipor ttomedtime drottiom of the
cylindrical menber 25 with the bottomwall le is

holflommeayi Andrsfape HRSHard fWéirt heheoPVitame wadlll ce 1s
formed in a shape to expand from the top of the hollow

cylindrical member 25 towards the bottom wall le. Moreover,
a cylindrical 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 portion 25¢ across the bottom wall le. As a
result, the communication chamber 50 and the internal flow
path 25b of the hollow cylindrical member 25 are formed
smoothly continuously via the tapered inner surface of the
connecting portion 25c. Furthermore, by the connecting
portion 25c, the strength of the connecting point of the
hollow cylindrical member 25 to the bottom wall le 1is
increased, and deformation of the hollow cylindrical member
25 at the time of molding or due to effects from
environmental changes can be prevented.

As described above, the main body case la of the
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cylindrical nenber 25 towards the bottomwall Ie.
Moreover, 15 a cylindrical wall 50a of the
woamRmswat i on chanber 50 is formed integral |l pCTAPR05/002358
cylindrical shape in a sequence with the holl ow
cylindrical menber 25, fromé@dhe | ow end of the
connecting portion 25c across the bottomwall le. As a
result, the conmunication chanber 50 and the interna
flow 20 path 25b of the hollow cylindrical nenber 25
abaaree-dagrqmsibed nott Martodmidendobslsy ai shape tapehédh the top
i nner surface of the connecting portion 25c.
surfipaeh ersroreen by Thise hodArec ciyigndpored brmeBeert BB is formed
,_strength of the connecting point of the hollow
lnt@ﬁwgf&i it t et r POEE @y ‘t“hgl bbet el 3 eshapg@sexpanding
i ncreased, and deformation of the hagllow cylindrica
froforiey T380ht P WL TS 27 diHRBRSAGeS PRt ¥all Le.

f envi.ronnent al _changes can _be prevent ed. ,
Thﬁ¥é§8r c#ﬁ mallgt %§ % S%oﬁ? G5l Q& Tghy %F€§fed easily

escrited above,
2 0 : / 0 2 - ri I nk
ny 20051 T540% FET/ JRAOCAINP200D, 02, Rbeue donr 108K T b
redRRl. Therbekkew exbibndei cak ﬁ%qQ§H7%§ifhéfiﬁ§ﬁ member 25
integrally with the bottomwall |e and in a shape
ancexfleadimadn sy t Beséroat aeed pentag ideddranands LEB8embly
bottomwall le. 5 Therefore, the nain body case |la can

prooesrerufent ubedomdsitby, hyd adle nebdiragiocankihiusidhey can
manuf acturing cost can be reduced. Moreover, because

be tineresidasiv c\Hunthdmmirenerdsbre2fe  afifflethe rdhiat boidy is not
case la are fornmed integrally, assenbly processes can

corgecéivt it remitreate bperase onnkf fentensyiosn Ithdeinternal
I ncreased. Furthernore, adverse effects that air is

flogoeatdhredRt P ChEr b@dded, Bedadelcak BARBEE 2R ofxere the
inter,nal flqw path 552 of the hqllow cylindrical

Conﬂ?s&%épgz@%frt&m ReS BBRHEERI hhep it it 256l Bt haenl tRember

25 g.?lldl QWL lali?ldﬁolo%%/l cran%gb%ra, can be prevented.

According to an exemplary aspect of the disclosure,
there is 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 part
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 from the inkjet recording
apparatus, the valve member contacts the valve seat portion
by the urging portion, and the ink is prevented from leaving
or evaporating through the opening. Moreover, when the ink

cartridge is installed on the inkjet recording apparatus,

the wvalve can be opened by uniformly raising the valve
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25 and the main body case |la, can be prevented. 15
According to an exenpl ary aspect of the discl osure,
wohers@75®3n0 need to provide a protrusion for ®OEIPWGS/002358
the opening of.the valve nenber at the installation
part of the inkjet recordi f§ apparatus. Therefore,
there is an effect that positioning the ink cartridge
and the installation part 20 when installing the ink
cartridge to the installation part becones easy.
mempegcorkly nGheo epeeXehph amemdpsyecensf sheagpséngsutke valve
when the ink cartridge is renmoved fromthe inkjet
membegofgPRgthappat & uscatheoYhL9B -menber contacts the
val ve seat portion 25 by the urgin ortion, and the
i nk i $EEFERGedF Pdn FERRIRFY oﬁasg%gﬁofvét ithG Hrsuigsure,
t he_openi ng. Mreover, when the in cartridge i,s ,
2 CRBRER GRSgA cLRBS ) MRS BE0rR bt SR FAr hPfs Ltging device
al ve _can .be ned i f.ar LS t he: val
ehal SoEET500F Pt T2 UokPi02dte S ke enber byTiHG the' valve
rat Lon, nenbe d [ me .
e PP e B | e eTr AT T2 o Lemplary LY

the@8P8G! L dfedl SE)0sHRBce AnEOMRIAXFAPERAIAONBbst of the
procedure to attach the urging device 5 that urges

inkt hervalvgeenber in an area in which the valve nmenber
i s positioned becones unnecessary. Accordingly, there
i s an Pefdoaetinigo troe dirc esstdnep ey f aspactngfecaste afiddieosure,
ink cartridge. According to an exenplary aspect of the
thediskl esupsevendedhéromklesvpngyemt edapomatiiswyitigrargh the
evaporating through the opening. According to an
opegxefpl ary aspect of the disclosure, the ink supply

openi ng and the air introduction opening _can
P é%cording to an exemplary asgect %f the disclosure,

the ink supply opening and the air introduction opening can
be opened when the ink cartridge is installed on the
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 valve seat
portion. The valve 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 separate the valve member from the valve seat
portion. When providing the installation part with the
operation member that protrudes in correspondence with the
first and second valve system, it must be sealed to prevent

the ink from leaking and manufactured to accurately maintain
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be opened when the ink cartridge is installed on the
15 installation part and thus can introduce the air in
woheos/os208ri dge at the sane tine when the ink PET/JP2005/002358

supplied to the. recording apparatus. In addition, at

| east one of the first and®econd val ve systemns

conprise a valve seat portion and a valve nenber

novable with respect to the val ve seat 20 portion. The

val ve menber has an operation nmenber protruding
theoutsiwe tiesinkoralt redgéiandhiipsstaiotasredtwoclprathaiding

the operati on nenber contacts the installation part
opewh&aonhendmite omr endddgens smusedl [Rapigniariel relationships

installation part so as to separate the valve nenber
betpegm tHee vdinke 86RPLYS FRARIYH. aMfent? 0vAidi ngttteoduction

install ati t.with,th i t hat ,
opepiBr UL e Bor FRSBnUENE8 REERCENERaF: FOF At sidge.
| t Ll t. b dt t _the |pk .
cany it SHRATD AP ac £ oB'Fo AL oty el REapn Vhile
2 / ; 1 LR20 0, ; I .
2 O Crahar r o At oS b bl Reen Vb ‘TGt ridiigacy in the
pos?RebLALIORTBRREhSHaRd .t he nutual positiona

rel ationships between the ink supply opening and the
air i st P o oRENEREmp HOWRVEEpethebe thcaBidBsdure,
that the .ink cartridge 5 can be easily installed to
thet hewd nstldeat isgztpeaist vhhl ebe eagidnedmabuyf asdwlingg the ink
wi t hout requiring high accuracy in the positional
carteliapieossimpdy. iAcctrali digreot aon ex&nphar ynaspadtatafont heart,
di scl osure, the two valve systens can be opened by
proyodiing PRé&temk oregabadtitidge sinply in the direction
of the installation part, rovi di ng better .
oper adi3GasAIng e (ﬁ‘lhge%%mlagaéXeﬁﬁP%?? aspkbe gilidesure,

anell Solosinec, when nstal ljng the ) nk, catildgs 4 & are,
it is necessary to accurately position the second valve
system at a position of the hollow member prowvided 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 cartridge to
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 valve
member 1s positioned becomes unnecessary. Accordingly,
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,
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it 1s necessary to accurately position the second
val ve 15 system at a position of the holl ow nenber
wonoesioded3i n the installation part. However, PO®JP2005/002358
position of the first valve system does not have to
accurately positioned, and td8us there is an effect
that the ink cartridge can be easily manufactured,
and the installation of the ink cartridge to 20 the
installation part becones easy. According to an
theexeapyar jsaspeictedf untidodndgl esur ethe avedwpl eks opened by
operational procedure to attach the urging device
sep@Eiyatt ipggddh e ve lwd \wonteyerf dom dheaved vien sehtthpeteion.
val ve nenber is positioned becones unnecessary.
Accor AeRPEA1DE EpepB ﬁ§eaﬁlérYeeﬁpte6tr @éuctehq hélsclosure,

manyf acturi ng cost of the |nk cartrjd Accordlng to
thez® asemp) ﬁ%}g &G TeeRd dihscl %—é}% tQ Hpe valve

ffe t hat operati.ng the o er ati on menber, WO
sys %%: 3§a%éfﬁpﬁﬁgﬁgf%b %ﬁ?ﬁﬁ%&n@alve |s rai sed

uni { or ik yo a0 s heo valve. L 9Q§ggg o BRAAL N LDPocure,

val ve por I on rom € va I on. CCOF

the&% afse%ﬁﬁpéffgcﬁsﬁﬁﬁﬁ%Oéhéh rﬂfSE£P§P{§ e hﬁ#f b% qQaSlly

fect to prevent UId owng tot va

mam&mﬁé@mimwgrequﬁ omgﬁa%@}ﬂa@; i\ﬁCQﬁ@ NPutual
to an exenpl ary aspect of t%e di'scl osure, ~ there is an

. posaffiestalt hadldthieon dikigapbthdge €ad bekasipyly opening and

manuf act ured wi thout requiring high accuracy in the
themuaiml inposiduictian repationsbifp tiet week tdwertnkdgepply the
opening and 10 the air introduction opening of the ink
mutggdt riRigel bronak  metladliopesipi o twesimt i bhshi pxtraction
bet ween the extraction portion and the air supply

porﬁém Gioftheh@ i $tumnlat ke tdant of &he tlﬁ?@ﬁlétlrﬂeatlon part,

installation of the ink cartridge on the
and %L the 1nstallatk§n of % ink cartridge on the

installation part can be easily achieved.

~In an inkjet recording apparatus, in Japanese Laid
Open Patent Application No. H9-85963, that is structured to
allow attachment and detachment of an ink container
(hereinafter referred to as an ink cartridge), two rooms are
provided to a holder for holding the ink cartridge. Each
room 1s filled with a porous material, and projection
portions that project wupwardly 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.

The ink cartridge is 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 valve

extends from the projection portions. By installing the ink
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installation part can be easily achieved. 15 In an
i nkj et recordi ng apparatus, in Japanese Laid Open
weeav@rs2ppl i cati on No. H9-85963, that is strueCugrmos/@23ss
al l ow attachnment. and detachnent of an ink container
(hereinafter referred to as @h ink cartridge), two
roons are provided to a holder for holding the ink
cartridge. Each 20 roomis filled with a porous
material, and projection portions that project
canipuarg yd rdm thwel deapertrendvar ecodmer redl Wk ends iefe @F the
. of the porous material is connected to an air
ink mawducdom upaimmyniastadie | ower surface of the
other porous material is connected to an ink supply
openi ngPWe%eThe thek idwids dgé itheprendetdyed t hsa general 1y
. through hole that allows insertion of each of the
1N oPEERFORSp IS THE St 10 t e IRGHHESHA -porThem. iastaliing the
._,valve that can.open val ve xtends fromthe ,
lnﬁn%ﬁéﬁﬁ% Spotfi ngéﬁgﬁiqﬂﬁza G mPk heUPRkYWePening opens
5/ 07 P P2005/ 002358, 69 cartridge to the ,
o TR ATeT PRI v} oG it { R CFHAPAELOR (RPN the imk
i | cat et sLhe _inside of the
GRS N S Gt RS
thePagkdge caWhen dyst al 7@ thee S nkepar ty, ]Qgecaftfr--d@% i
val ve for the i'nk supply openi ng opens before a valve
maih@mitkel aid hAnNidR@UCHIOn oPpeidd, ahhe theK sFBSEer¥edn8h e
the recordi ng apparatus side reverse-flows into the
nmainileicadt rifigeheTHeki nkhdth hhe bekncadigditigeyedSis brought
mai ntai ned in a deaeration state, and the state cannot
backe 10Megiastveimedthe theniskus hatf hasebeinkdi fehesdiednside
I's brought back. Mreover, the neniscus of the ink
nozgdegedof ndl déeCREgEnEs ifad decolesbyonedd s the ink idis

estroyed as the ink is ul l ed towards the ink
pulﬂ&ﬁtﬁ%ﬁﬁfééstaeré§%t?aﬁékﬁQg%ms As a result, there has

been a problem that excellent ink cannot be discharged.

Embodiments of the disclosure of this invention, in
consideration of the above-described problem, provide an ink
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
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
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 being open for introducing air inside the ink
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been a problemthat excellent ink cannot be

di scharged. 15 Enbodi nents of the disclosure of this
wonvesrsoa, in consideration of the above- desecTirmos/0023ss

problem provide an ink cartridge that can prevent

the reverse-flow of the ink 100 the ink cartridge

when installing the ink cartridge and maintaining the

ink in the normal condition as well as 20 naintai ning

t he excellent discharge of the ink to the recording
chamrl, Anai nkigstt ri skl g or depgst o Hretexesphlsy the air
. _.aspect of the disclosure has an ink chanber for
InhRa@IGH IR | PReBWAT PrfOEEl ddeat iRk habicypraddedésachetiial led

tqQ a recording apparatus 25 main body and is in a
to rﬁb‘%c‘%eoc APRAR A HMBID tRPAe i ngfal | aibn. EwPPly
i_nk cartridge.congrises.an air introduction opening

PR d EPRME Bmithi ESTTBRIGREACPRE ST k ERehdiiber Chpgoer and
bej n introduci ng,.air .inside the in k,

oo oPREg03 et/ RSO0 bbosas 178 iRt , Bt hg chambes
136d Ng; Meaps L ih ; i it t] nin

e begaore ?he [ nIiltjcZgreta?Lle'Lgl e %ggrll%s:tgﬁlltedg&%gsctﬁgg TRk Sl‘%ply

opdreGRy diG ARparaldls i N Hodi Ak | Nk Supply. ni

P f o_(r‘{frerjed I n conmuni catli on with tlhcgﬁai nk chaﬁ%eralal%?S t the

redetdihPPENSEr & O s SuRBY ivWH§ heahBk d nshdekt B 18K provided
chanber outside, a second sealing nmeans that seal's

betivemr nkhsuppkyndopsi nhdehesest bad rnheaihki dgembsr, the
installed to the recording apparatus main body, and a

cheghieckaed Vielpebimged fBetweeh thee sekofidomeahengunedds of
and the ink_chanber, the 10 check valve bl ocking a

ther| gwkof stplynkopesanohetowasfide dbhe thesidk supplghe ink
opening towards the inside of the ink chanber. In an

chamer-artri dge according to an exenplary

In an ink cartridge according to an exemplary
aspect of the disclosure, the air introduction 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.

In an ink cartridge according to an exemplary
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 according to an exemplary
aspect of the disclosure, the air introduction opening 1is
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
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aspect of the disclosure, the-air introduction opening

and 15 the ink supply opening are forned side by side
wonownes®sde of the ink chamber and the first aoWJP2005/002358

second sealing neans are opened in accordance with

the installation of the ink "kartridge to the

recordi ng apparatus main body. In an ink cartridge

according to an exenplary 20 aspect of the

di scl osure, the check valve | eaves the ink supply
frogpeing nshdpopfalthst atrk andanbéy. whEhet fieé rékowefaldmg means

the outside of the ink supply opening towards the ink

is Jepibetedeenrsdepltbek s innt f¢vWndricali reatliono cover the
In,an ink cartridge according to an exenplary

. ther eof . |
alrzsf@glg%%lﬂcwo?h@P&F{sl@iggsﬁ@ the &acong remiybingnmeans is
xS TRet SRS Y ARSI o ST IR e hie e she ink

i I ing is formed inside a second
su%’%?’i SEraa L P or med out ver d y WD 2005/ 075203
DT ARI0002808 Ll {FOMOnS Aty L1 B | sngaplazy

chanber. The first sealing nea S

aspllte biff $heCWiigrdidcale WalHe tc@lﬁvgzﬁldl%e ilsaisrtJ:uc:ture.dS from

i ntroduction opening, and the second sealing nmeans
a it dest-i heh dentihe Sﬁ@@tﬂ%xﬁlﬁéﬁﬁeﬁ'ﬁ@kt%h[ 1 9neOVGbrella
the ink 5 supply opening. In an ink cartridge
poradoor disngpdsi tarorexknpd afyce aspecinpf shbﬁl?l 56LASHES, and a
the check valve is structured from a shaft portion
spagfd bsfiflanngdr dlettarepor t tha. e wnippahl acppothyorarid the
positioned to face the ink supply openingg and a 10 .
unbggada Pedored Detben the ifAkwsedplthepimk nfrandthbeink
unbrell a portion to allow the flow of the ink fromthe
Suppﬁg OPFHAA -opdHtaTy. ERRehleNe freBw theomutal drut of dehef ink

sup%@?u%géngﬁépﬁkﬁpgﬁﬁguﬂgatﬁ*frgﬁaéggriQgcggg?bﬁge umbrella
closely contacts and blocks the ink supply opening.

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 valve
seat portion. The valve member moves from the valve seat
portion in accordance with the installation of the ink
cartridge to the recording apparatus main body, to open a
valve.

According to the ink cartridge of an exemplary
aspect of the disclosure, a check valve that prevents the
ink from flowing from the outside 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
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cl osely contacts and bl ocks the ink supply opening. 15
An ink cartridge according to an exenplary aspect of
woheosdirsmBosure, the first sealing neans and tReTSRmOS002358

seal ing neans are a val ve neans conprising a val ve

seat portion and a val ve né@ber novable with respect

to the valve seat portion. The val ve nenber noves

fromthe val ve seat 20 portion in accordance with the

installation of the ink <cartridge to the recording
intappacangs eaicn édody,the® oEerdiag vakees Aoooridhag digle for

the ink cartridge of an exenplary aspect of the
supgilydings trhe, lakclopsi willle thatagddventtha Hak 2Bntmidge to

fromflowing fromthe outside of the ink supply
thepgerirkgingt GPFREAtHIE AFdib&Cdys Fheyilddd Isemssienged from

sealing neans gon the side for supplying the "ink and |
revteﬁéerﬁaoé’ﬁélﬁbe?FomThE]F%f o WUPEH Yt hePEBARAngtfedie ink

th i.de f, MO 2005/ 075203 PCT/ JP2005/ 002358 7 ,
chafReraqiBiNG 4Y M C e hs S Bt SrggdGiion,

theschférél%%%c%%? itgléa%een &(’jif‘i | nL nstall i ng, t hSBE%nt?ﬁe from

car € recordi ng apparatus ‘mai n*body,

detk ol tRheVeRLEd iy Orﬂlx{ﬂ’cgr%%'f o By T[:Cﬁ{m LRE ifdtoraing

supply opening to the 1nk chanbver, isin a

appa@déesd RS U Stk ededdrEel 1R, int RBcdeagr @@ idge.
state of the ink is prevented from deteriorating due

Morkoviiryt Ur@eof itthe indaigruishe iheceledi Rthe appRA-Aldss sifde the
into the deaerated ink in the ink cartridge.
rechmddagerheddie iisnkpnenesteas ifromdebeheg nadazlaeegf &h@ thus
10 recording head is prevented from bei ng danaged, and
defielefid vedetidscheeadi sofar gekof frek frloen thecortrdi fgad is
head is reduced. As such, there is an effect that the
redggeel-| ends BEEhrdi Hgegaakist I sefpAtaitiet the excelle?t

recording quality is maintained.

According to the ink cartridge according to an
exemplary aspect of the disclosure, the air introduction
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.
Therefore, because two sealing means can be opened by
installing the ink cartridge from one direction, 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
above, even if either sealing means is opened first due to
inclination of the ink cartridge at that time during the

installation and the like.
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According to the ink cartridge according to an 15
exenpl ary aspect of the disclosure, the air
wonvosedsoBi on openi ng and the ink supply openPawy/JpI0e5/002358
formed side by side on one side of the ink chanber,
and the first and second séaing neans are opened in
accordance with the installation of the ink cartridge
to the recordi ng apparatus mai n body. 20 Therefore,
because two sealing neans can be opened by installing
t he i Mcecardinglgecd r dineoneéndti r eertondgtheaccording to an
installation of the ink cartridge to the recording
exegpgarat IBSPeet nobodpebsiomdsseasy. tie addetkomalvkerleaves
is an effect that the ink is prevented from
th eré@écr SEPRHONARFras i és XaBed. 23 adisoward exdly ihegi tther flow
ing nmeaps is_opened first due to inclination of

AN 07 g6 S0ot N (S48 Uur PhgtRe towards the ink
stal | at i Kk 2005/ 0752Q3

e

RIS B0 o STRERLY S IERL 9 1A 01 SELORY Cor e

Iev% s@mfﬁ§ﬁt§s fggé%&@enéfﬁ %h&y gﬂ%ﬂk&%%é%&ﬁ'&? the

the 1 nk supply openlng towards the

rec@@:@lilh bhesks tshed | ovsi n@-Hidreddd onst-Bar eaf;. nlflcantly
Therefore, there are effects that a small annuﬁ%

chahld@ngr.evanse f1ow with ohelsatredtvard dhusibbe Eh§S$H&$e in
on the recording head side is prevented from

thesngmmbilc attatye amliangiens. 'onllyatwhies, swpgdlvairssf raiet umé,t @hen
close the valve in 10 the normal state and opens only

thewpgrssums! yirn g hiehe siaekdiwige s 1 dehehpmessuraadniidieases due
recordi ng side changes and increases due to the

to iRV SR§NE heYcahe s akabe hanti kde thidee | thewoe is no
place for the jnk to escape, and the pressure on the

plaF@coFBan Bf delRcrieas 88CaRsi chapfevBAfs PBeREIre on  the

recor %%%rglde increases, which prevents normal discharge of
ink. Therefore, by opening the valve in the normal state, a
small reverse-flow to the ink chamber is tolerated, and thus
such a phenomenon 1s prevented.

According to the ink cartridge of an exemplary
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
from one side of the ink chamber. The first sealing means
is provided inside the first cylindrical wall to cover the
air 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
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15 ink. Therefore, by opening the valve in the nornal
state, a small reverse-flowto the ink chanber is
woab@rasm®sl, and thus such a phenonenon is preremtrms/0023s8
According to the ink cartridge of an exenplary aspect
of the disclosure, the air iMtroduction opening is 20
formed inside a first cylindrical wall forned
outwardly fromone side of the ink chanber. The ink
supply opening is fornmed inside a second cylindrica
is vt | efbegbdtbatwarid] yaif rom one siidedfirnte th& ink to be
chanber. The first sealing neans is provided inside
suprHe gd.rst cylindrical wall to cover the 25 air
i ntroduction opening, and the second sealing neans is
provi deerPFdie the décondndy| ragtrédoevabf tan cox@mplary

sEisit G SREARS ok 1 BRIpoia P dhee Aoy From
ted, . and _thus th 2005/ 075203

2 %%%%6’%%%%233 u%ﬁ%aﬁﬁ’—gg? PR&ELPRe alrei dgiella

oA, I Be SIPet, Pl JR e, ana

a %&e&oagr S50 Ak cﬁsegﬁgme é’rg-ﬁ%r%&;ﬁlgg_ég%gné 8nd the

aft portion and a a po

umb#Eel IgeRordd ofo bei ngwpeskt irarsd 40 {Rceiflerik-BY the ink
supply opening, and a space is formed between the Ink

supPURP| gpeaniaty ng wwh t bee dMbHeld@dmPorid oput 91 @k ! 8W the ink
flow of the ink fromthe ink supply opening. Wen the
supipllgw dpeomrichecandsisdetlod thle chkmb8rswpplhy sopehiengmbrella
towards the ink chanber occurs, the unbrella closely
cloggdtvacterrdimb s ockedt hbliogkssupply opeki ngupply opening.
Therefore, there are effects that the check val ve can
Thege forrer neethefapbyearklt @ ctpwtbsst , thdachens pradsmsurean be

at the, recording head side is prevented from
forﬁ@@ct%ﬁﬂ?%@ aed "at low cost, that the pressure at the

recording head side is prevented from fluctuating as
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
seat portion and a valve member movable with respect to the
valve seat 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
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
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15 descri bed above, and that the reverse-flow can be
accurately prevented when it occurs. According to the
wonbospas2si dge of an exenplary aspect of the PCT/JP2005/002358

di scl osure, the.first sealing nmeans and the second
seal ing neans are a val ve nmeahs conprising a valve 20
seat portion and ‘a valve nenber novable with respect
to the valve seat portion, and the val ve nenber nove
fromthe valve seat portion in accordance with the
fililest.al Viteronthof imle caktridgeridgénstalhedr dooradimgording
apparatus main body, to open a valve. Therefore,
appaertalsyr eseeh e@s dthatnkhet spaliintgraedihse 26nkanshesupplied
formed with a sinple structure and that the
from it | Wk oRR8Te ke tPnkheaaqaygend anie falesy di Rppending
apparatus , main bo}gly beconmes easy._An ink cartridge .
on 126 CRACMLBanBeth | ASWAhLPRRENEL WECSTOSOTS 208 the ink
PCT/ JP2005/ 002358 75_.fj]lled. . Wien the. ink cartridge ,
haTBh e R e FIPECY e0r PR P AppePst d0X SR 4S i bially

s dank] rinte I nk., | lied fram.the ink
lnéclhr&agrrg%lreotlolﬂ{ hcseharlﬁe%grr'di ﬁ&%&?g’r@%vusa? ﬁé’pé}% ncgartorr}dage that
opditLon, 1.k nternal farmtion _of [ .
Canghgﬁ%{ééﬁgnd%cgéﬁggngpgt hée]@i EE‘% tnﬁgk’l nRa%r e%rglﬁns&l%t%ldge
proRalddd@hith iR d e K Shpmeng W efpy ?arcﬁﬁmoﬁré}] prism

ink cartridge that can prevent” such remaining of the
for nletedtimK ies tamshget OFOo¥eflednMhEhigkQO¥RS fe8ample, has
di scharging the ink around a prism for detecting the
becamuiipwoied emmi Wiapgniesle, Taord-exsnl eatdas A@pbeeation No.
proposed i n Japanese Lai d-Qpen Patent Application No.
2000000471471. In nsggbh am ink cartmiidge, Byy ppoggessshgg the
the di schar%i ng of the ink around the prismusing the

disgheggdsict &F ifte GreRNCO e ditifsme wsting themainecoies to
t he sur.face of th )ris m sdetection of the ink can
makﬁe%EFe&€%t$@ %ﬁéﬁﬁt f@ to remalin on the surface of the

prism, misdetection of the ink can be prevented when there
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 of the capillary
force applied to the ink from the grooves becomes
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
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 completély.

Embodiments of the disclosure of this invention
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15 is only a small anmount of ink in the chanber.
However, in the above-described ink cartridge, if the
wouoosarsaoge of the grooves formed in the ink chagoibgar2008002358

di scharging the ink is constant, the size of the

capillary force applied to7the ink fromthe grooves

becones 20 substantially the sane at the position near

an ink supply portion for supplying the ink to the

recordi ng apparatus and the position distant fromthe
proimkies ppl §npordamitidgae canali nghy, perenthemampurtcafrately

the ink remaining in the ink chanber becones |ow, the
the glengphiling oy Béieng nulinedheo intke IBmp®si-t i on away

fromthe ink supply portion, causing the ink to

remai M4 n ifte FAKCEREABerot A®SuCKETPHE YNk PReFRe Phk the

. chanber cannot pe used conpl etely. Enbodi nents %f he

disgilogugsure @™ tHik Faventd W%@@Bﬁ@?éﬁoén chamber and
., PCT/ JP2005/ 002358 .76 provide an,ink,cartridge that
LNk SHER S SO e S5 L PoLt Bk nfhG ofk FESPREE €O

1.0, t i [k .ca ' f _an_ex lLar
o e e s e e S

i-ncludi [ r i I [ ;
o B R TR al R R g ne ink

cha?PRa’ alsUsha dahaRige C WV a1 rOf: AltHeeastk aRlly Rerfings.
plurality of edgés form ng an internal shape oelthe

ink chanbihsi cdmde dgy,gethas ielkosed et it Nkhamber is
supply openings. In this cartridge, the ink in the ink
suppldmrkler tos tHO supplridedgt capperaeasr dirgn appar atnls supply
fromthe ink supply openings. Curvature of at |east a
opepamngsef Lytuatalye yobf atedgest oz nbagtarmi ntephalrality of
shape of the ink chanber (e.g., an edge between
edgggr fecad Noed Ad @ silniehelpaniodr thend ned géamiper fe.g., an
portion fornmed in projecting or cave-jin shapes in the
edggnjpetween surfaces forming "the ink chamber, and edges at
a portion formed in projecting or cave-in shapes in the ink
chamber) becomes larger as closer to the ink supply openings.
That 1s, the shape of the edges becomes from a moderate
shape to an acute shape as it becomes closer to the ink
supply openings. Therefore, at a position near the ink
supply openings, the capillary force applied to the ink from
the edges becomes larger. Accordingly, the ink is led to
the 1ink supply openings by a part of the edges which
curvature changes. As a result, because 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 attracted at the position
and separated, can be prevented, the ink in the ink chamber

can be completely used.

An ink cartridge of an exemplary aspect of the
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15 chanber) becones |arger as closer to the ink supply
openings. That is, the shape of the edges becones
woOnwwasweder ate shape to an acute shape as i PCIDIRINES02358
closer to the ink supply openings. Therefore, at a
position near the ink suppl’y openings, the capillary
force applied to the ink from 20 the edges becones
| arger. Accordingly, the ink is led to the ink supply
openi ngs by a part of the edges which curvature
dischasges. iAs thatesuihte ddeckasst am paraspénthhaplurhéity of
ink remains at a renote fromthe ink supply openings,
edggs afiitdnudfe Tegn | 3ar gdger @& appreebtiont hedher tham the
~ the edges 25 js relatively small, due to being )
Inkay PR PRENIMES pbRi BRoFII&NR s atBY, S¥RRIKe OPenings.

TheR s R o (UG WheP | Khgar B IgBRtags axkiyl hpyered  in
t of t 2005/ 075203 PCT/ JP2005/ Q02358,, 77 . ,
L i e e I g XA RV E
| l-i ti f d
oo B 01 PO SOTLLTUER, AR Mhotgeo e
con?%&%_e%t the tpk suyppl BuPReRH Egéenigggrefgfﬁ’ en ‘M%Gi[&ion

e ink surface is |lowered’i accordance with the

higheRs ¥R @heOfinheubPly bheniflys SindeHiatehy ked 1arger
the ink supply openings by the edges that continues

curtvatifies s SURRer eperinegsdlordugdley paséiings. IMhgherfore,
than the ink supply openings and that have the |arger

thecutnlat isepmsvariteser foéomt hemaikiswpphly apenigigsity of the
Therefore, 10 the ink is prevented formremaining at a

sidei ciunfacesd ofethsi delsweliamlesr ofhelie dntk cémober fromt the

. .are remote fromthe ink supply openings. An ink

inkc gpPPildgershiagsexenpl ary aspect of the disclosure is

that the gt |least a,part of the plurality of
An 1ink cartridge of an exemplary aspect of the

disclosure 1is that the at least a part of the plurality of
edges 1s 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
each conjunction of the two surfaces, the structure in which
the curvature of the edge is lafger 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
predetermined two surfaces at the edge are parallel
respectively with the predetermined two surfaces. Therefore,
edges having predetermined cutvature can be easily formed

between the two surfaces.
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15 edges is fornmed between a predeterm ned two
surfaces of the surfaces formng the i nk chanber, and
wounosarsaoe of the edge is different in each PCT/JP2005/002358

conjunction of the predetermined two surfaces. Wth

the structure that the curvature of the edge between

two surfaces formng the ink chanber is different in

20 each conjunction of the two surfaces, the structure

in which the curvature of the edge is |arger as

cl oseran o ittke icaktrsdgpl yoDpem ngskeowdalyy easpegt of the

realized. An ink cartridge of an exenplary aspect of
discfesudiescinslivdess a apgehridaef aods) apoay cdmi@dtichgan ink

part of the 25 predeterm ned two surfaces _at the edge
Ch%mh@qnu%ﬂke$uPE%be@PPOéP95mFFﬁHFﬁb‘H?éﬂe?@?ﬁ?ﬁe&uFﬁéce of

surfaces, Therefor ges hayi predet n1ne

th QHﬁf¥ﬁuF§a@§ﬁrbea8§S|f?rfo?ﬂ%8¥yb PuneEh<t e t o recording
r 2005/ 075203 PCT/JP2005/ 023

2R AT 61 AR ot APy PREiact i Vlé%d 2 oipe Lortom

SU.J:I Cl UdO? &I{a{lllﬁl lggm}gg:lf naHad%Xth{qg]lH% %QOhnlé‘:lde surfaces

SUppl'y opéni ngs forne a bott

of sq&&gc ﬁﬁ Lhebok chaph &san@hE0f1%%PD@ﬂﬁﬁly'ﬂbﬁéhfhgs

recordlng 5 apparatus; and I nk. |eading portions

Cudfided O r@igt@tﬂéﬂﬁee?yrtfk?@q_rg{ TRk ghadie! a8 the

extending fromside surfaces of the ink chanber

bodinarsisrtdies i Dk Suppky apem ngscvaturyadfir enofedar adgeveen
between the ink | eading portion and the bottom

thes Wi esursfdaggernd hdare durtiadmirsfacn eddghdetnteernaifoer.
the side surfaces and the bottom surface of the ink
chanbefn thdst hirsc i ekrieardge dgshet Haki nkn i Bhehéniknkchamber
chamber formed in the cartridge main body is supplled

formed hén r &der dicag tapgaeat usinr obrelie Ak Supplied to the
opening via the ink |eading Eortlons extendln%_ ,

reqHIINHERRA IS BFORhehenknk supply opening ia t e 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 is made greater than the
curvature of the edge between the side surfaces and the wall
surface of the ink chamber. That 1is, 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 capillary force
at the position near the side surfaces of the ink chamber
that. is remote from the ink supply openings. Accordingly,
because 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 attracted at the position and separated, can be
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15 chanber towards the ink supply openings. The

curvature of the edge between the ink | eading portion
wandsinsobot t om surface of the ink chanber i sPaRdR2005/002358

greater than the. curvature of the edge between the

side surfaces and the wall Brface of the ink

chanber. That is, the capillary force 20 applied to

the ink at the edge between the ink | eading portion

neat the ink supply openings and the bottom surface
presferted | nkhe hanbein becontisk geleatiesr t dean bdecaaplét@ly used.

force at the position near the side surfaces of the

i nk chanbernkt ket iigigeenotfe &nomstdmpliaky sasplect of the

openi ngs. Accordi ngly, 25 because an occasion that the
disploswrmi s Hiat teevtervabare tole ik sdgplhetpeen ngee ink

at, which the capillary force applied to the i nk from
legdigngdgestieny érlalt ihE e S‘élﬁ%ac? olBeilRg IRt ract eloser

d t 2005/ 075203

to Bt J6m 8%5%@32«5%%%3%%%2%%%@% @r. & P jay force
b t d trid

S e TR Tl T O A L EL%%ﬁ%t 0 The ink

| supgﬁi&)’f‘%gégo% st d9§t befweery e Eé‘éﬂfeér?a‘é 9{1ti8£‘dlng

om SU ace is larger as oser

poﬂﬂhkoﬁuﬁﬁhy'tk%o%i‘tgén Sheratar & thes capkl 'c’i‘{a)fnﬂe‘%r C€ Thus,

applied to the ink becones greater as closer to the

thd Nknk sw%ac@p@mmzpﬁéxe@n@édtmxﬁdﬂ&ﬁaMﬂ@% tebepé@ktlon
| eading portion and the bottom surface of the ink

rentdtedh®rom THius , inkt heuppky | Sp@etngar el y prevented from
remai ning at a position 10 renote fromthe ink supply
openi ngs. ¥mki mamaritdgelgefof aan exanplary aspectt obf the
the disclosure is that the ink |eading portion
dissdetiase t oSt Hdati nkhsuppky legetiinggspoTiieref erkéentlae to the
ink on the bottom surface of the ink chanmber is
jjﬂﬁcéwﬁéﬂé1yop§aiﬂ68phe fhierefore, the ink on the bottom

surface of the ink chamber is accurately led to the ink
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
disclosure is that a plurality of the ink leading portions
are provided to gather to the ink supply openings from the
surrounding of the ink supply openings. Because a plurality
of ink leading portions 1is provided to gather from the
surrounding thereof, the ink on the bottom surface of the
ink chamber i1s further accurately led to the ink supply
openings.

An ink cartridge of ‘an exemplary aspect of the

disclosure is that an edge of the ink leading portion
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15 supply openings via the ink | eading portions. The
ink | eading portion may be a projection projecting
woaoomorhes bot t om surface (the eighth inventi onpCoaP2085/002358
groove fornmed on-the bottom surface (the ninth
i nvention). An ink cartridge8ef an exenplary aspect of
the 20 disclosure is that a plurality of the ink
| eadi ng portions are provided to gather to the ink
supply openings fromthe surrounding of the ink
oppeppty dperi ngdie Béoduseumppy urpdition ofcantkdduesdi ng side
portions is provided to gather fromthe surrounding
suxfreedf Oft H'§ nknbn chrabest-t ofikaig e of thee 12% imdar the
., Chamber_ is fUﬁ%her accurately led to the ink supply
S1¢pefiPRgacein IinktRar tRPRdGEeg S SXenBfasycadpd@lofled to
ththe kdiscl sure i,that an ed%e.o %he | nk Ieadln%
Portf oAURID B0BBPBYRSD IV BETFHIP26DE/ 5823589 BB bHBOST t e
fromt Lnk s Ly .portion cantin to. side
surfacggeg thé%gﬁ%séhanﬁgr. %ﬁé?gggge, %%%grgﬁeﬂearPatent

Apﬂiﬁ%a@i%fy%ﬁffa%%@—@%9%ge Y Sﬁﬂyb%%nﬁg@n%§. (?ﬁge%%ﬂfter

accur at ed to~ thé Thk supply openings Via

ref &3 NULHORLI 0B%. (PKTREE H S, {HhJARMESEs ink inside
Lai d- Open Patent Application No. H09-85963, an ink

andonkaiglesvided elvhaht e s8éeifgdoho &SboBBomNkortion. An
cartridge") that reserves ink inside and is provided
eladtic affiidpenwaigveonia lpotdvordeedr &t orheAropatasg i o ff idH® ink
valve is provided at the opening of the ink 10
caxtiridgelge. TAhdsi nkirdar tcadgeidgest dgct wwtethidtnesdd) freely
attachable to and detachable fromto a holder. To the
atfpghpyle a ter obnddi drEpehah by tfgcopehot e hallden.s To the
formed at a position facing the opening. A through
holfi®er frPFPERPAGNIt RETEARN KOt WPEMMIERGartalityel putormed at
the,outsi%g IS r%yided , _
a position a01n&3t e opening. A through hole for flowing
the ink in the ink cartridge out to the outside is provided
at the protruding portion. When the 1ink cartridge is
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 outside
via the through hole and the opening.

However, the above-described ink cartridge has a
structure that the communication between the inside and
outside of the ink cartridge is normally blocked by the
valve and is permitted by the protruding portion to push up
the .valve when the ink cartridge is correctly installed to
the holder. However, there 1s a problem that the ink leaks
through the opening if the valve is accidentally pushed up
before the ink cartridge is installed to the holder.

Embodiments of the disclosure of this invention, in
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15 at the protruding portion. Wen the ink cartridge

is correctly installed to the holder, the valve is
wousisadsmnd opened in the upward direction byPChgP2005/002358

protrudi ng portion of the holder, and the ink in the

ink cartridge flows outside 8%ia the through hole and

t he openi ng. 20 However, the above-described ink

cartridge has a structure that the conmunication

between the inside and outside of the ink cartridge
consigwrablioy bF ochedabyvehdesvalibedapdobieper protredebyn ink

the protruding portion to push up the valve when the
canptki@ge t EhagesiBpressest thei hskal elage 25 mheihohdeven if

, However, there is a problemthat the ink |eaks

ni3ptyFed ndsdped nghef e carveifgeads dénshplyed to the

pushed up before the ink cartridge is installed to
hol hol der. Enbodi nents of the disclosure of this

inventhonﬁjhp V[&%OOQ/O?SZOB ggF{JP 005/002358 . 81 £

consi deFati’th 5F the“ 860 e RS iDet pPlol B RIrw d@spec

of ahd Nk sSRELLE 9fs.t99£aaﬂgﬂgfgggﬁdt agﬁgahaléfgggg%gg%ed to

m ni mum even | m soperate ore ei1n

a iféé8§&§h§edagBaEQ%ushohgﬁﬁ' %dﬁ}ifﬁﬂﬁgﬂ%%?_ ed with a

according ™ to an exenplary aspect - of t osure 1S

resddasiabbhynsad debachalarviddstiald ethit 0 ®nd eCk dbQ8t ridge
apparatus mai n body and equi pped with a reservoir

indhedger 4 hatomiese! ¥e5ibhe bpknidhe thKtcaitri dgfmed in a
i ncl udes a conmuni cation opening that is forned in a

cyllihdnd ¢ablrivzhl fathed oomednensbde sfdehef rébervoir chamber
reservoir chanber and communi cates with the outside

andf ceomaunhkatast midge, the tlubdwipat mf obeeendkofcasticihige, a
conmuni cates with the conmmunication opening and ot her

flashd BRthRi crPom@nfcatcds wiri®ht heomsyaigateschaniidy, the

a val ve nmeans haying a val ve , .
communication opening and other end of which communicates

with the reservoir chamber, a valve means having a wvalve
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 1inside and outside of the
reservoir chamber when the valve member contacts the valve
seat portion, and allowing communication between the inside
and outside of the reservoir 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
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
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15 seat portion provided in the comruni cati on opening
and a valve nenber structured connectably and
weepsrasmbl y with respect t the val ve seat poPCTAP2005/002358
the val ve neans sealing comunication between the
i nside and outside of the re8ervoir chanber when the
val ve nenber contacts the valve 20 seat portion, and
al | owi ng communi cati on between the inside and outside
of the reservoir chanber when the val ve nenber is
asFepar gt ednkr amddiedateie REDELoHObaghprigdeti@fmEdetnside a
di stance upon the correct installation of the ink
hoXasw# r i clgeindoitae reembdrngfapparat fsomai hhbodipptand awall
bl ocki ng nenber 25 that bl ocks the conmmunication
up MmN t evansisdeuppdrogasitdeofoftheheinks@andinidge.  The
chanber by closing the flow path when the valve
blomiey mevresmhote tiramathebpr RAIGGHITEH BPYaaAce.they flow
an ink cartrjdge according,to an exenpl ary , ,
Pa Ly 0510 268 PCrFIPLE65r002588 ast£§§é@F1&é¥§%ecyllndrlcal

di scl osure, the flow path is forned i

side a. | 1 ow

ShdSR | RATE | Re AT SHARP S DrT e HORC B aHFLLY Sl to

upst andi,n rd er r t [ riri
an TR B ] e e 18T mafhy i BTRg 1 bhafhsend of

h I i de.and 0j j [ ng i

e R o e A
£15Hbsp ARt T alh¥neddak 192138 | RBRLed aRBYEE OhotBe kAWN the

path. At |east a front end of the bl ocking nenber
préddSebyicta@sel ytgantacting inside the flow path when

t he val ve nenber noves nore than the 10 predeterm ned

di stange. ba annknk cearttriiddge accowdiing t toanan exemplary

exenpl ary aspect of the disclosure, the bl ocking
aspeansoifs thel disckrsutde thesdlooiiagt mesdhs itsihgld under

state. In an ink cartridge according to an exenplary
the close contact and fitting state.

In an ink cartridge according to an exemplary

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 air
introduction path for introducing air into the ink cartridge.

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
reservoir chamber that reserves ink. The ink cartridge
includes a communication opening formed at one side of the
ink cartridge to open outside, a flow path that
communicating the communication opening to the reservoir
chamber, a blocking member arranged movably in a direction

to approach the flow path in accordance with the correct
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15 aspect of the disclosure, the valve nenber and the
bl ocking nenber are forned integrally with a resin
worbt@rors203 | n an ink cartridge accordi ng to anPCT/JP2005/002358
exenpl ary aspect. of the disclosure, the flow path is
an air introduction path foB3introducing air into the
ink cartridge. 20 An ink cartridge according to an
exenpl ary aspect of the disclosure is installed
attachablly and detachably to a recording apparatus
ingtea Nl dotyn and ehei ppkdcercthidger eserttei recbhbadbey thpbratus,
reserves ink. The ink cartridge includes a
theobfunktayi oendpeni pgs foioetnat wohk si deasfe tiet25thek £low
cartridge to open outside, a flow path that
pattomminginc acppgechéycormiii kedonavgendigsing t fbe flow path
reservoir chanber, a bl ocki ng nenber arranged novably
whem BOUPFeBOTSn thA apPr BHEHNChO T IRRY AN | for the correct
. _accordance with the correct WD 2005/ 075203
NP 5820081 002358 83 installation of the ink

o S TSP TRl o oA e
ox MERLCOEELI el o3l ey AN 2001001 1e I QLPAD  means

poSPEI88Ed Pn! RBER!d Rk cd¥h diko &Hﬁ&;dgﬁdaﬁe%%%e&%auy

an exenpl ary aspect of the disclosure further
thdmclides A 8ald N0 @RS, PAdle@nedth8 td®aling means is
communi cati on openi ng and nore externally than the
opdxh @t kirilign neobeectetaistiatlhedseal i ng nmeans is 10
opened when correctly installed. In an ink cartridge
accor diing to annéxemalramidggs pecicoafdiniye dicsclosuegemplary
the sealing neans is forned froma valve seat portion
aspget aoVathe @dbabépsvortathablseaanny gseparsatisbiferwerth from a

respect to the val ve seat portion, and the
valve seat portion and a valve member contactable and

separatable with respect to the valve seat portion, and the
blocking member is connected to the valve member.

An ink 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 reservoir chamber to the
recording apparatus main body. The communication opening is
an air introduction opening for introducing air into the
reservolr chamber.

In an ink cartridge according to an exemplary
aspect of the disclosure, the front end of the blocking
member is structured that the outer diameter becomes smaller
towards the flow path.

In the ink cartridge according to an exemplary

aspect of the, disclosure, the flow path is structured that
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15 bl ocki ng nmenber is connected to the val ve nenber.

An ink cartridge according to an exenplary aspect of
woOhersdsoBosure further includes an ink suppl yPOpaPIong0023ss

that is formed on one side of the ink cartridge and

open outside and supplies tké ink in the reservoir

chanber to the 20 recordi ng apparatus main body. The

comuni cation opening is an air introduction opening

for introducing air into the reservoir chanber. In an
the nkirveet r iddgeneaceor dieg daf abeexerpl asyalaspectraf tdre end

di scl osure, the front end of the blocking 25 nenber
suikager eeined that bheckiner ngmbper ershdzonss snaldigection

towards the flow path, In the ink cartridge' according
depar g exErprate géﬁ@@ﬂnéfmﬁﬁéﬁrdisclosure, the flow

path is strugtured tha% WD, 2005/ 075203 ,

PCT/ JP2665F032958 Lo84thRe FRRerCHf ahbfer tHefReding to an

b | 1 f d f [ :
< STEER ho THber S'detl R SHTTLLIEN ddbar PPAGes gRber 1s
se§£¥é@%&°§b?9tHE”BgEde@%%ﬁH%%ﬁgd&%t%%% '%&o%@&%rl%%%ve seat

according to an exenplary aspec of the disé osuar €,

potieoyalven n@HQeﬁ'.hn.kScla:?%E@H%teeQSf %B_r&%%tﬁé/ﬁqﬁs%ﬁrfl%%d to the

distance fromthe valve seat portion wh ein

red@FdihdgQ g rEuLChbY ni NSd@ ) edot ochde theCOo ik NGeservoir
apparatus main body, so that the ink reservoir

chatiseberaparbdecoammiiceaieed t® the @iftsiidks. | NIn addition,
addi tion, 10 the bl ocking nmenber closes the flow path

thevhéd oidkd neal membrenbelosss addiedefiiawl yatdveaghenr ecidanmalve
the predeterm ned distance. Therefore, the chance ‘

membex tise bakitleakeldwt shdeedi snamfppkbssedile pineidetermined
According to the ink cartridge according to an

distance. Therefore, the chance that the ink leaks outside

is suppressed at minimum.

According to the ink cartridge according to an
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
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 closely contacting inside the
flow path when the wvalve member moves more than the
predetermined distance. Therefore, there is an effect that
the ink leakage is accurately suppressed.

According to the 1ink cartridge according to an

exemplary aspect of the disclosure, the blocking means is

held under the close contact and fitting state. Therefore,
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15 exenpl ary aspect of the disclosure, the flow path

is formed inside a hollow cylindrical nenber forned
wonwmoie3 bott om wal | upstandi ng towards uppePCpPdP1008602358

the ink cartridge. The bl ocking nenber is fornmed by

projecting towards the flow 8ath side and projecting

in a substantially cylindrical 20 shape having an

outer dianeter being substantially equal to an inner

di aneter of the |ow path. At least a front end of the
thereckisngmeabéecti tthaly theséhnk ciont prevegtéedsifdent Heaking

f-1ow path when the val ve nenber noves nore than the
copkedePBfAYned di stance. Therefore, there is an effect

that 25 the ink Ieaka%%tis accuratel y suppressed.
Accor dPFFEEIKE itk &Rt r tBfe SBESFAPAE taceprding to an

o F ST REF (¥ GRABE Phe “BFocd “EUREIHE AP FH A e Tember
hey ef 20 15203 _PCT/ JP2005/ 002358 85, .
angsgég 2??§%¥¥%%éﬁé%%%§i%ﬁeiggﬁ?gvgn}%ﬁegf% YegkﬁﬁggereSln
maCORL 4 PUOYELY ¢ %9§°£ﬁ'89fégttQ§>aa&jﬁggtEﬁggguﬁﬁggrg#n%arts
to an " exenplary aspect of the disclosure, because th

and atN€s "BEREE. Eh@nﬁahﬁ%agk%%&hﬁgcﬁ%ﬁper are formed

integrally with a resin material, there is an effect

to redueedrde mpnker ehepaihs aadtthyger egdic®rd®y to an

manuf acturing cost. According to the ink cartridge
exaggbadyngspecan ofexdnl diyc bspecs, othéheldwsphoiuhie, an air
. the flow path is an air 10 introduction path for
intpededucdngrach ifatro infreroidukingr rdimdget ol trdreefione cartteridge .

air_introduction path is blocked by the bl ocking
Thegedere when e het val vé thamsrt ingvePakdr elshaplopked by the

redeterm ned di stance, and even if the ink supply
blepehifgmedheds WieR hfdet il ve nBeRPPT piey sy d19%e nbhan the
prgﬁg%éggiﬁgdtggstance, and even 1f the ink supply opening
opens at this time, the air pressure is not applied in the
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
outside and communicates with the reservoir chamber by the
flow path. The blocking 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
member is positioned with a space with the flow path when
the ink cartridge i1s correctly installed to the recording

apparatus main body, and closing the flow path when

accidentally .moved more than the predetermined amount.
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15 ink cartridge. Therefore, there is an effect to
suppress the ink | eakage. According to the ink
woaodasrorstge according to an exenpl ary aspect oPCTHR2005/002358

di scl osure, the conmunication opening is forned at

one side of the ink cartridg86to open 20 outside and

communi cates with the reservoir chanber by the flow

pat h. The bl ocki ng nmenber is arranged in the

communi cation opening, novably in a direction to
Thegpgosech the fcbanpat h thataccorelantekw fhakbe cotsede is

installation of the ink cartridge to the recording
sUPRFeaselsat Thenbne8ki ng 25 nmenber is positioned with a

space with the flow path when ¢the ink cartridge is

correck 'y iifdt FI e +DI® hBCFEEELATING O appaPEElBlARY naspect

bo and, closing the flow path e acci dent aj |
of Do A e e B o il issar @ yeredlidy  means

L Q7520 [ JP2005/.002358 86 Therefor,e, the
poslidBETral ERE HARTIRURS it b GRS 0 COy BeEsg gFernally

el B T 0 e S0%, Uy s HETRL BN v

corfRaRsy Sipashhiered ithihersLaMURIHCAL LORMARERL PYoRNBetween
nore éxternally than the bl ocking nmenber. the sealing

theNBasi A& epRNesSuvbele &I reed | Ynikndahd eigelhesetet@rately
t he conmuni cati on between .the inside and outside of

seafleel imk ¢aet rscgbing aceunsatwlen skal dhkbycdherisdsd | D§ not
means when the ink cartridge is not 10 installed to

instthé ledc orali Pige apparatiisgmappalpedys maiaddiadyon, Int hedition,
flow path to the outside is accurately formed when the

thej filavarpakhdge itheoprbeifly idsstatduchtoly heormedrdhag the

. .apparatus main body. According to the ink cartridge ,
lnkac@é?&ﬁﬁ@jQ% ahS Correctly 1Installed to the Tecording

apparatus main body.

According to the ink cartridge according to an
exemplary aspect of the disclosure, the sealing means is
formed from a valve seat portion and a valve member
contactable and separatable with respect to the valve seat
portion, and the blocking member is connected to the valve
member. Therefore, compared to the case in which the
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
unnecessary. Therefore, there 1s an effect that the
structure of the ink cartridge can be simplified.

According to the ink cartridge according to an
exemplary aspect of the disclosure, the i1ink cartridge
further includes an ink supply opening that is formed on one

side of the ink cartridge and open outside and supplies the
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15 exenpl ary aspect of the disclosure, the sealing
nmeans is forned froma valve seat portion and a val ve
worodzars2o0sont act abl e and separatabl e with respect/JPmos/0023s8
the valve seat portion, and the bl ocking nmenber is
connected to the valve nenb&7. Therefore, conpared to
the case in which the 20 bl ocki ng nmenber and the val ve
nmenber are separate units, formng in the ink
cartridge a conplicated structure to arrange the
inkbheckinyg mesdevoandchdebyal ve trebeecbedangsapparatus main
unnecessary. Therefore, there is an effect that the
bodgt r uctivee efortriveriicaikt icar t tpgge nganibe ai nEldidf | edtr@8uction
According to the ink cartridge according to an
opeask&vpl doy aspespdotinge discl brue e, thae Hemenyaity | ggamber.
further includes an ink supply o enin% that is forned
Theggfoe, sihre BEov h@amk’t%@wi\{d@glﬁhd BpeAli&utsi datapgduced
., supplijes the WD 2005/ 075203 PCT/ JP2005/ 002358 87 .i.nk
15 PP RkSTestem: 1t T aRbOR KL 5ot HEeTastr AITG SpPaFar ddien the
LN __had The ¢ ni cati on openi IS apn_alr
or eI b CpBhi RY FOY STRCTGaEE hot 3 r ot ht BrERguTe does
re ir.ch r.. Jh : h ow; pat hr, h
not, RNy R i R gL "B e Pt [ supp1y
opeRLORKI 0Y MBIDELy MMes: APEe 4NaD, t her JHBERLI MARde is an
anount of novenent, and the air pressure does not
effaPR tHdt tdree | DKk C%éKéQQGiSVgﬁptlv_f:etsgédL nk supply
opening is opened at this tinme. Therefore, there is an
ef fectatbekdihg i 8 |eekagenk s cupprassed.addbrding to an
According to the ink cartridge according to an
exeppdtaras@specd £ othé héislcsckosay ebebevaaseéhehérononend of
end of the blocking menber is structured that the
theop becliingemambaiecofes terwtiusred olantls tihife ¢Wbor pdihmeter
the front_end of the blocking nmenber can be easily
becpRest tBE 1 HEH Fﬁgapﬁgmﬁbgtﬁ;ow path, the front end of the

blocking member can be easily inserted into the flow path.
Therefore, there i1s 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 thereof becomes smaller
from an end surface being the Dblocking member side in a
direction departing from the blocking member, the blocking
member can be more easily inserted into the flow path.
Therefore, there 1is an effect for an accurate Dblocking
operation.

There exists, in Japanese Laid-Open Patent
Application No. H06-64182, an ink cartridge which is
equipped with an air pipe (hereinafter referred to as "air

introduction member") for introducing the air inside a main



10

15

20

25

15 Therefore, there is an effect for an accurate
bl ocki ng operation. According to the ink cartridge
waeeErdsg to an  exenpl ary aspect of the di scPOSUP®5/002358
because the flow path is structured that the inner
di ameter thereof becones smaBBer 20 from an end
surface being the bl ocking nenber side in a direction
departing fromthe bl ocki ng menber, the bl ocking
menber can be nore easily inserted into the flow path.
casEhepéf otles tilner e dertanidfd ecta f ehian ACTur &l diiocKki Rgmber
operation. 25 There exists, in Japanese Lai d- Qpen
adhRateshton Afyel iugapeoneiNd. o FI0Bh64482, ian rionkctaptr mdgeer, and
which is equipped with an air pipe (hereinafter
2 ¢eIRPFRELRD ASMRRF DPraviegdctimwldentrére’)aipr introduction
i ntroducing the air inside a main WD 2005/ 075203 .
memsety-J Pﬁeésgbezmr%%ﬂs@ #*Ltadri hRteathpi dg&, cartridge,
thin film bl ocking nmenb adhered on the u ger end of
30 ¢ AR 4 P TR E?goﬁ“ﬁ% %rf‘%n&nsﬁrgﬁﬁbeFag RER nehp&pbber
rqovided .insjde the, air introductio menber . _Eor, the
me#%%%wé%ﬁkﬁ%%é ofPafr PRHES™ A KD%aE??iégg,cgrgﬁlgﬁﬁ' The
. 1kt [on bS e h r er .
T T ol Dot aial 7Y of ‘LR T Ear FrPggEating
membRe dd 17801 eaki RELABARDEE 15 @é%ﬁ”E%? PHSE g Eﬁgt passes
cooperating menber to forman introduction path for

a fdawerét rhbbhat meassesy aﬂﬁﬁré@@p@@h@iﬁ?d%éﬁbéﬂﬁf The narrow
cooperating nenber. The narrow 10 hole of the

holeoopér athag cevberadirendsmenbea digds@drid in a direction
substantially perpendicular to the bottomwall of the

subisfkntdadilyi dgeraaddisufiernew i hha Subistant wally dfi ngae ink
formfrom a front end opening to the rubber menber.

cartgadgier angt dgduEprvadnenrber sfoatmntikltartinelge form from

a front end opening to the rubber member.

The air dintroduction member of the ink cartridge
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
is not closed by, for example, the ink entered thereto.
However, it 4is unavoidable that the ink cartridge be
inclined or fallen before the wuser installs the ink
cartridge to &a recording apparatus main body after
production or after the user removes the ink cartridge from
the recording apparatus main body once. Therefore, there is
a chance that the ink adheres at the open end of the air
introduction member or that the ink enters inside the air

introduction member.
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15 introduces in the ink cartridge the air of an
anount corresponding to the anmount of ink supplied
wonwmrhe3i nk cartridge to a recordi ng head, POT/JP2005/002358
mai ntain the pressure for the ink to be supplied to
the recording head constant. 89Therefore, it is
preferable that the air introduction nenber 20 is not
cl osed by, for exanple, the ink entered thereto.
However, it is unavoidable that the ink cartridge be
i ncl i nege oinkalolféenbeflorsed heheisetri hatabbsctheni pémber by
cartridge to a recordi ng apparatus main body after
forpriggucheéphsensafater thee oisen reedbves tthe | akr cadmtrodgetion
from 25 the recording apparatus mai n body once.
memPiedt ePdr e2 t HESEUVO1im ittt hatldae dihk kadhdicemiag  the
t.he open end of the air introduction nmenber or that .
MRS it & 27 s ECEREt 4PR PRARr dBudtPoR lfedbérodpotion
005/ 075203, PCT/ JP2005/ Q02358 . .89, The i nk often cl oses.
nemirE A Nt PBdaB F8%uﬁ§ﬁ8@rHifhf%ﬁn?ﬁﬁrﬂﬁnis%ﬁsta? ink is
the alr introductiaqn .nenber at
SUR 2§§¥€g@?ggﬁaﬁ%gfb5?2508PS%§HF8rnﬁhg fﬁejxﬁﬁﬁﬁg%gsthat the
i.de s r 2..p iaLr ct i Qe :
PreEST When the ratreqtoeranil K Eld Pyt heRdstus 1o
reduded;S tBEPPA1 £diGAIs thhe GhELUEBLANGR G | Elbﬁs into the
repeated that the pressure in the reservoir chanber
rese@®lcdd hiaMee APNkseUDisssuiesuesdirddhircdi o Pr eaksSmkhe scus
meni scus and flows into the reservoir chanber; the
forpreesswiehi stheducedabyihbe tmRi;scasdlOtieor etk wWiddeadde the
remai ning i nk; and the air breaks the nmeniscus and
menfilsows iamdo fhews eservothechaembevoiFhahanderi.nkThatippky ink
pressure for the recording head fluctuates, and the
SUPPAY RCFRIRTE off ATy tdisschergeding oleaie Flacorud tes headd the

., . Therefore, there is a problemthat recording qualities
1nkwa§s ununiformly discharged from the recording head.

Therefore, there is a problem that recording gqualities may
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
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 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

the ink in .the reservoir chamber outside, and an air
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15 be | owered. Enbodi nents of the disclosure of this
invention is nmade wth consideration of the
weahwsasstescr i bed probl ens and provide an i nk eartPiodgen23ss
that prevents the fluctuation of the ink supply
pressure for the recording hB@d by correctly 20
introducing the air in the ink cartridge and to
mai ntain the ink discharge fromthe recordi ng head
uniform An ink cartridge according to an exenpl ary
intagypectt icof membdisclmser ehbdlegui ppeindiribad reseseyoiraised
chanber that reserves ink and includes an air
framtihed et tom opehl nigoternisd 225 wirer matbnolakhebeiesgrvoir
a bottom portion of the reservoir chanber, the air
champeradudt i BWpedinfly Pdt reducimeeai £liaw opathe of the air
,_.reservyair chanber, an ink supply opening that supplies
INHREUGHE I P T SRTBHPLERARBST YEiitsitdes ahd aRtaoduction
WD 2005/.075203 PCT/ P2%O%&?OZ&58 , 90 introduction ,
OPERaRTer SOF AHRIT WLy PEndticc &1 s nHber P AR SELON f FERPERe Peing
ot.t I r n_upper. part of the reservoir .
Ope?halrgg#ﬁ@ahlp \%e\ﬂ}{fri Igaﬁr&:aop%a%q}enn]é?s?Fgﬁ/lﬁat $he afpe air
inﬂﬂ&ﬁﬂﬁﬂ%&!Q%ﬂﬂgg“¥5CQE?HE%E?EB”%@@H*%#J@ M least a part

i ntroduction 5 opening, the upper end of the air
of IUHd Ogusd+ 0BnaEBRRN 1RR} NOs @BeRelN diRRydRPEly PREEH Ok espect
s

the reservoir chanber.” The air introduction nenber i

to &hQUEﬁwﬁaddiwébﬂﬂ&M,Eﬁndeﬁﬁér@bﬁaéﬁ aPéat Be URRelpeBE end
opening is forned diagonally with respect to the

opehiingt ik rkxtgemn, thad tehecebysasecatéanal theauppertrsdinner
10 opening is larger than a cross-sectional area of

flowhani anei refdtdwni wradigetdl opo othéofbnat toreheibne st
direction, An ink cartridge according to an exenplary
aspectAl ofnkhe&aditsdidssr acreregduidpperl wnt eEemRbearyopppect

chanmber that reserves ink and includes an air
Ofiﬁ%ﬁwﬁﬁﬂﬁ%QﬁPQﬁéﬁ?ﬁﬁqFépﬁﬁé 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
the ink in the reservoir chamber outside, and an air
introduction member in a hollow cylindrical shape raised
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
opening, the upper end of the air introduction member being
open in the upper part of the reservoir chamber. An upper
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 equipped with a reservoir chamber that
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15 on a bottomwall being a bottom portion of the
reservoir chanber, the air introduction opening
wonoosedsmmBng air into the reservoir chanber, aaTAUP005/002358

supply opening that supplies the ink in the reservoir
chanber outside, and an air 91ntroduction nmenber in a
hol I ow cylindrical shape raised 20 fromthe bottom
wal | towards an upper part of the reservoir chanber
a lower end of an inner flow path of the air

resientvieaducik andrenidndesnmami £at | gt wodhict benabpening formed
i ntroduction opening, the upper end of the air

on iat bodtiot owalienbeinpeiengbobpen ippitionppdr et rebervoir
the reservoir chanber. An upper 25 end opening of the

chagiben,ntiriurif ohnheaBection cppediog twsrasiugigre air into
mutual |y different planes. An ink_cartridge according

they refreiehp| dhymkepectn oftk heuBPSE| GPRE NG Eyat ppegplies
wi th a reservoir chanber that W 2005/ 075203

thepctnfpodfs/ BBS358°SYEVe der GBEMPRE aRYtiAdudednsh &y air

ity R (THIEH (re Reokrbbor a@ﬁ%ﬁ% %“1@? e f78P Faised
frdﬂ“ﬂﬁguggﬂ a%%iﬁﬂ%%&i% gdgﬁl ﬁ@f f fhe rFserv01r

reservoir ¢ an |n ope ng that “SGppfi

haphe i gk 1&&@%5@8%50'%0%@ @Yl dgﬁtﬁndofm #Hd air

i ntroduction nenber in a hol I'ow cylindric shape

1nt&@dﬁﬁi10&f@ﬁh&ﬁﬁ:bﬂﬁ&ﬂﬂhﬂ@étlh@W%ﬁQ% athdIPPEF @ﬁEEo@Ectlon
the reservoir chanber, a | ower end of an inner

opepatnly, oft Hehenpaiar eﬂur@ﬂucheo&uﬁﬂﬂﬁﬂrdmuﬁm&bﬁaMGmger being
with the air introduction 10 opening, the upper end of

openhe.raitthe nipmedugtaon oEntére bedsgrvajpenchambée. uppee upper
part of the reservoir chanber. The upper end opening

endofordieing rof nthedwdtd olnberbectionf gremeet nia formed in a
non-circul ar shape. An ink cartridge according to an

nonsgdisliday 886t

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
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
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
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
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15 of the disclosure is equipped with a reservoir
chanber that reserves ink and includes an air
wonvospdsaosi on openi ng forned on a bottom wal | POBITRZOE002358
bottom portion of the reservoir chanber, the air
i ntroduction opening introd®¥ ng air into the
reservoi r chanber, an ink supply opening that supplies
20 the ink in the reservoir chanber outside, and an
air introduction nenber in a hollow cylindrical shape
direaitsed fHorontideibdt tomnbbtkt Ghar disireer uppew partth ofs not
the reservoir chanber, a | ower end of an inner flow
forpatlh of the air introduction nenber connunicating
with the air introduction 25 openin t he upper end of
the aill i Ry odddk | SHRHERHRTFC heAPEPTEHRG | BOt h@nupﬁé?mplary
part of the reservoir chanber The agh% di anet er. of
TS

aSP§Ht|ﬁﬁ%rt?¢oﬂlﬁgﬁﬁﬁﬂr%¢1 CRFr Lrpeto er n@hbdhg sinner
by, whi |
£100 B8 578308 TR SPHOUE SIS SR ct RIFaF FReoT moze

thapnﬁp%op?&ﬁgég&g QIQQ%&1f|OM/path is not fornmed. In an
n artr cCor

i'ng to an exenplary aspect of the

di scl tﬁektE%r%QQQ{ég arebeniah the Lan ﬁeﬁkféﬁvvaspect

path o ai T introduction nenber 1s equa

of MHE gibhancappeoxxymiiply 9n810MesAn | Bkgearididgeextending
according to an exenplary aspect of the disclosure

frofur khegirghBgesnacsi 8¢ wahks Bstesdi ngalfir ofna the first
circunference of the bottomwall in the first 10

direicteohi ajmdarhkikmj rg pepephpher pfoftHeheresseront rchamber, a
chanber, a main case structure by the bottomwall and

maig @eswabrtsucauﬂfepbzsmﬁ%d@tﬁom hea brhi andasedperagls, a top
open, and a cover nenber the covers the open top

surf§acead e W ire PRHDIYCERTeOPFRe &I 3 rﬁ@mcm@alﬁer the

menber is formned |nte%rally with the bot g
covers the open top suriace of the main body case. The air

introduction member is formed integrally with the bottom
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
reservoir 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
opening. The ailr 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.
The air introduction member is structured such that at 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
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15 wall. According to the ink cartridge of an
exenpl ary aspect of the disclosure, an air
wOonoosedsoBi on opening is fornmed on a bottom wati/Tbmosign23ss
a bottom portion of the reservoir chanber and
introduces air into the reséavoir 20 chanber. A | ower
end of an inner flow path of the air introduction
nmenber conmuni cating with the air introduction
openi ng. The air introduction nmenber rises fromthe
thebotihasr walbwt oivar ds tdiecdfppen partthfgdrhiel r eger ¥eld first
chanber and has an opening open in the upper part of
dirneue iceser Thier upmhesnd 2pdiimaqina yntrledudd oformatieby two
is structured such that at |least a part of the upper
or gmreoErangs i shdor ard uihgahdy| ¢ivfdrentesfeot éachhether.
first direction, and thereby an area of the upper end
Theppraty ¢rd | aPgRENEhAAYa dses PescEoroeal iar ea nbnv\olrcular
2005/ 075203 PCT/ JP2005/ 002358 93 the inner flow in
shager-ect IO 6T FSgon&h et d“?fl*ﬂescflilsrspe%’m%%tlwfwt To be
per end ppe y so be for or nore
fora%&kqeequrhaﬂtf P o AP SHeFT o BF r GReBad o1 Sven it
ner end

b ;
thel B8l S PREILAD TBYo8020y PBredE il eopudangg with
lfr{ﬂr%l&uctt gmbeof fa&;fmd T%\é%%fogcet h%lés %SJQthﬁS?FEHcEUSmon

0 eni ng, even t he meni scis

of 6AS Imar&ﬁietlah ackoF daRCEr WM fhlent 18 d rhﬁé é 0950k rmed

air. Therefore, because the fluctuation

at ithle eghealingn daath O GaipT-athen, t ke JEdi §§@sef§e&eéneﬂat the
10 at the opening can be suppressed there are effects

fluchatattibe Lhucthuat iierk | Bupplyi o sugpdy Aerdh®ing head is
recording head is reduced, and the ink discharge from

redulped; ecordli tige heat daschbegeaifitoai nedeunidfaermiing head can
According to the ink cart ridge of an exenplary

be maintained uniformly.

According to the 1ink cartridge of an exemplary
aspect of the disclosure, an air dintroduction opening is
formed on a bottom wall being a bottom portion of the
reservoir 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
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
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
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15 aspect of the disclosure, an air introduction
opening is formed on a bottomwall being a bottom
woaodasioamosf the reservoir chanber and i ntroduees/Jpions/0023s8

into the reservair chanber. A |ower end of an inner

flow path of the air introddction nenber

communi cating with the air introduction 20 opening.

The air introduction nmenber rises fromthe bottom

wal | towards the upper part of the reservoir chanber
theane sleasroian dperiieny opernoirdinbd wppdreparis odnt 8€fect that

reservoi r chanber. Because the inner dianmeter of an
the naeiforow Padhafge hefaiimk | Amoodutheomreenbdings head is

formed in a size by which a nmeniscus 25 in a direction
maindaingesl iagk depaibel eRevienner flow path is not

formed, the jnner flow path is not blocked by a film

of i MCCYFRNG s LorehiiScudn&yeFart riRgS nRfr e ngXeRPLlary

asmieg G 1505 P eRTnES n VoS SbBEPGs 0% be eisily achieved
PCT/.JP20Q5/ 002358 4 th i r .chanber..

by REbIERn ThS 1 Teeied roft thel AN Sraw gpagn of the

A AR R QORI hod Shbves KEogrthag (4" FRPTRRITaEeLy

0.scaptridge. of an exenplary 5 aspect of the disclosure,
the effect can be easily achieved by setting the

i nner gh@ded Big oftd henennehkf | ewrpatiBigef the adirexemplary
i ntroduction nenber equal to or nore than
aspapfyr od Metel ¥is018same, Acher dianith tGatdeisnlsteardiimdge by a
of an exenplary 10 aspect of the disclosure, the main
topc ase fiases tmadst wpeth by e&hea dptuoh acel hadedopédebyallies. In
bottomwal |l and side walls. In addition, the air
addifiosducthena kenBat roductsinad rignler aliby fasmed t hetegrally
bottomwal | . Therefore, because the main body case to

withhitéle HeEtEm Waltl-odBBersA CkEnb&eGaiSiterp anayn body case

ravide C . C . .
to %ﬂ%ch éLe ailr introduction member is integrally provided

can be easily formed by tool molding, the production cost
can be reduced, and the ink flow form the connecting ports
of the air introduction member and the bottom wall to the
inner flow path can be prevented. Accordingly, there is an
effect that the ailr is correctly introduced in the reservoir
chamber.

There exists, in Japanese Laid-Open Patent
Application No. 6-64182, an ink cartridge that is equipped
with an air pipe (herein referred to as "air introduction
member") for introducing the air inside a main case of the
ink cartridge is known. The ink cartridge has on a bottom
portion a rubber member through which an ink supply needle
and an air introduction needle are inserted. Above the

rubber member, an air iIntroduction member, the air
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15 can be easily forned by tool nolding, the
production cost can be reduced, and the ink flow form
woOherspasmogct i ng ports of the air introducti onPaEIRENS/002358
and the bottomwall to the inner flow path can be
prevented. Accordingly, therS is an effect that the
air is correctly introduced in the reservoir 20
chanber. There exists, in Japanese Lai d-Qpen Patent
Application No. 6-64182, an ink cartridge that is
intempdyppeibn wdntbean ias moirpeed fer eidheefey red theamalai tase.
introduction nenber"”) for introducing the air inside
In ;adiitiaasehd WwipeRerndloftditta iadge istikowntidhemenker is
cartridge has_on a bottom portion a rubber nenber
foxmgdught e chlah PrkIsgppPyrhdenl daving an diameter larger
i ntroduction needle are inserted. Above the rubber
thatenble? , O8RS ALRRELSIUS diredber intkedatign member, to

2005/ 075203 PCTLJP20 002358 95 i ntraqducti
w0081 Q15205 FCTLIRRO0S 002008 okt roduetLon et
ft [ int duct i [
s ML INUISE LI - LI
| . h [ : ir. . ,
b 950of MR O ST 0L LRER Lunsige i o

intRIMES e f ﬁ%ﬁﬂ@?tin@otm%tfgaﬁéﬂg€hgfé&ko?%Péﬁde the ink

cooperating nenber that breaks t thin

catdBidddg PREbEk ri § iRRged dnnsiddeitdei g Hnserted through
i ntroducti on nenber. To introduce the air inside the

thd nublear ttanttge; drite raighd ntupodiied icoged end Smember, such
.inserted through 10 the rubber nenber and pushes up

thathetitooperptragimgnhempesudireditat tiidethbnpermiimgblocking
menber breaks the think filmblocking mnenber to allow

menldesr afe ted Ugew | hheoducedtondisdeinheofnkedcainsidge.the ink
However, because the main body case and the air

cartridge.

However, because the main body case and the air
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 i1s lowered, «resulting the
increase in manufacturing cost. Moreover, lbecause there is
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.

Furthermore, 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
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15 introduction nenber are structured as separate
bodies in the above-described ink cartridge, a
wonRosass2080 assenbl e the air introducti on nmenber/JPmos/0023s8

the mai n body case beconmes necessary, and the

operation efficiency is | ow&xé&d, resulting the

i ncrease in manufacturing cost. Mreover, because

there is 20 a chance that the air enters into the

inner flow path of the air introduction nmenber from
flatthe stafeee | oravdeiont detdieretdrhe liatgerar tohalge el outer

the air introduction nmenber. Therefore, there is a
diapedigirenpfhathe heial r insrodtuctbonectdmbern nt thdimedards also

Furthernmore, for manufacturing an ink cartridge in
proffiegts ttrreahratheb@wd@l@é;eoandv:tﬂke Hie tootovgdidinyy becomes

menber are integral to inprove the operation
comgrliiceit@foy anse ddrse thfe maffactand ngf qase dis increase.

i nt roduction nenber is forned with a WO 2005/ 075203,

PCT/ J FoRE3 °§6t¥113afjl§8|lf3§€éeh8§| alé difRiteton, in

er .than th er i anet er the a
con R on FonnbPS « AR S EaRle TSy, P EREifRar The
car'q:rg%t h%t QN i & 1y ¢ gd\%cggl 8! ﬂéﬁgf%%&'r“fﬁ 88%@' iGatgds 5 nx
us e manu uri Ag cost TS IAcre

car@qq 5%3 Qél;h QﬁHﬁ&;th%hlglknv€8t|BQ éﬁrrectly

conS| atlon 0 ove probl ens, provide an

1nt%dh@e‘€|9%r§thﬁttﬁ@rirﬂ@di&iecﬂﬁfgémnUf actur ng cost of
the ink cartridge as well as allowng the air to be

cor r edn y inkntd=paicietlyd nhecbheihgk teards | Qgémp]l%r?n aspect
ink cartridge according to an exenplary aspect th

of disel ekl drasrea heseraoirestirabiteseiates riesle mrek 1nk and
i ncludes a main body case having a bottomwall and

incdivdes wal miﬂnrh@dg tdesa ebavingr achlanbeon tWeell opnd side
surface of the main body case being open, an air

Walﬁ@tﬁ@@m@ﬂﬁbﬂﬂypeﬁﬁﬁ@rVOlr chamber, the top surface of the

main body case being open, an air introduction opening
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 reservoir chamber outside, and a hollow cylindrical
air introduction member of which an internal flow path
communicates with the air introduction opening, the hollow
cylindrical air introduction member formed integrally with
and rising from the bottom wall tof 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
surface of the ink in the reservoir 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
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15 formed on the bottomwall of the main body case for
introducing air in the reservoir chanber, an ink
weupploys20epeni ng forned on the main body case POT/JP2005/002358
supplying the ink in the reservoir chanber outside,
and a hollow cylindrical aia7 introduction- nmenber of
which an internal flow path 20 communi cates with the
air introduction opening, the hollow cylindrical air
i ntroduction nmenber fornmed integrally with and rising
expbhainighe fhoht orheal hief idersdhd: body agser t M=d8ds the
t he open upper surface in the first direction, an
botttppetwaddd of the air introduction nmenber being open
above a 25 surface of the ink in the reservoir
chanbeln lan aninlnk cartridige sccormiing t dan exerpiamylary
aspect _of the_ disclosure, a connecting portion of the
aspgict ¢t Ebguction omitsor tlet Bérbointomawdtliion ppemidg 1s
in a shape WD 2005/ 075203 PCT/JP2005/ 002358 97
forgefandh n@ f £ 5RF E hewiindrdcaddutal bn prorsaidingnaid tfermed

1ntg)%tgt Tgm?r%&g&aonvérnk C tr| d e 3 cq{dl nogﬁlt laln The ink
t roducti.on open orned in a

supplf PABEhIRY OBE" BEq DA OTIPhd ol | d B nduieat orall
pro%rh@ﬂ%&‘%ﬂ{ afgrﬁédthﬁtggkggg&m@%rm-@Hélfgw fugﬂgﬁace of

openin or me cond”cylindrical

themﬂgﬂﬂ&mrﬁafﬂd Eanmedhint %&r%ﬂ. Mmide LO¥Ring and the

surface of the bottomwall, e alr introduction

inkORMHIY, addleh ey 18renkesuppl %Wpﬁéﬁlﬂlg}irlﬁe§ﬁ§| gdoMided in
sealing neans provided in the first cylindrical al

thead rishte cyadentiadl ndni cald wald sedohdaryilikdeardani cbg@ll
according to an exenplary aspect of the disclosure,
the filrst ayl ik i cadrivaldgeanGddreerdiaig ittt r @duckesosmplary
menber are fornmed integrally in a
aspect of the disclosure, the first cylindrical wall and the
air introduction member are formed integrally in a
continuously 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
valve means moves 1in a direction that the wvalve member
leaves away from the valve seat portion in accordance with
the installation of the ink cartridge to the inkjet
recording apparatus.

According to the ink cartridge according to an
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

reservoir chamber, the top surface of the main body case
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15 continuously cylindrical shape across the bottom
wall. In an ink cartridge according to an exenpl ary
weapsarswB t he di scl osure, the sealing neans i BCHIPAOY@)2358
means equi pped with a valve seat portion and a val ve
menber novable with respect2&o the val ve seat
portion, and the 20 val ve neans noves in a direction
that the valve nenber |[|eaves away fromthe val ve seat
portion in accordance with the installation of the
beiimk cpetri dgelte tdwedmkpenbereddrati ngoappar aties. open top
According to the ink cartridge according to an 25
surdbeamp| afy thspertirof case. di 8ol esiur ejntheduokiear opedgeg is
has a reservoir that reserves ink, and is structured
fommesn #Maithe bbeyteBsevhRati ngfa boet oreival Ibetitl slage for
\ S forning the reservoir chanber, the top surface

. wal [ ac
It e RLBOGP (e fe5 3065 875305t apabosivobish, 2
8 _bei ng .open, and_a_coye nber that covers e.apen
hoﬁﬁ’&’ ?ﬁ%@gl&ﬁﬁthélﬁai ﬁn@ig&m i r MPHPFHA i&ﬁllCZl an

: jqN faorned. on the bottom.wall_of the main _body.
1n€§£§§ g$E8Wn %glﬂﬁ?é#%ﬁ%c?FF?hgl sery i?lghéﬁggpguéﬁlon

c : ol air 4
ool s Epellcoriagtigs] L GBUENGD reve
fordd 1hecgra1iPt LOEHCHRN rOPEM NGrohhe Ol b oW om w?}i of

cylindrical air introduction nenber forned integra

theM haian®odysi dgsd r e8whhesbateonypah | uw@bert hir@ide body the
case towards the open upper surface in the 10 first

firditr ediresrt,ican upperppend eafd tdfe thie dint riediietduen iaMbemnbe r
bei ng open above a surface of the ink in the reservoir

beigiganbpen Teoveiner $hofapat lofof thhe ik iimt ridtkictresrrvoi r
menber comunicates with the air introduction

chaggedi-ng Thgndrnre &ilew paihbefi fheoddged nitrodietion member
coﬁﬁ%ﬁ?aggég(¥E¥§¥¥hérgfggynéggdgé{ion opening, and the air
can be introduced in the reservoir chamber through the air
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 air introduction member can be resin-
molded easily by tooling or the 1like. 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.

Moreover, because the main body case and the air
introduction member are formed integrally, the ink 1is

prevented flowing into the ihner flow path of the air

introduction member from the connecting portion between the
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15 introduction opening and the air introduction

menber. Thus, because the upper surface of the nmain
woads/rs209pen, and because the air introducti 8ATORI0E002358

is formed by integrally rising fromthe bottom wall

towards the open surface, tB® main body and the air

i ntroduction nenber can be resin 20 nol ded easily by

tooling or the |ike. Therefore, because the nunber of

parts is reduced and because the assenbly of the main
maibodpdasea smdahbether aimt riedireidut iembemdeacom@herefore,

unnecessary, the operation efficiency is inproved, and
theree 1igramuf effecinghasstthies aedutedco?2behbigovatroduced in

because the main body case and the air introduction
thergeservarie fdamed.ntegral ly, the ink is prevented

flowing into the ihner flow path of the air

i nt r odMEEPBRLPB N fihem dR& ceantetrag poftixh exemplary

betwee %ﬁ %3 2005/ 075203 PCT/ JP2005/ 002358 99 nmi n

1L ATHES t PEHBEEPOR BN CtHMEr BPEFAOD OF

thf%ea&idm i i et ofe " thanBeFEoRcter s CoRE in
a %ﬁ%&{aéﬁéégggegff?gmeﬁﬁﬂpl .1gt?88§8 18£ hgﬁﬁer towards

oSsu ause a connectlin on of
thd Mt @fetQﬁé h@fbe&kgﬁk}gﬁu thd fs@&@a £hh ata the
shape expan romthe air introduction nenb

corlrR 16y §$Eh@olhéﬂé$@é§ a @em%éﬂwﬁé¥$ﬁﬁ3@h6$aéftEﬁe air
strength at the connecting point increases and that

intdeidiowtdro mefbdhe Rithel G iin ratuedlidimgreiteluattd REfects

time of nolding or due to effects by environnmental .
by cmarigesintendradafdhemgean Hie qaracfitesrt ethn  A&C parediamg efda t he

ink cartridge of an exenplary aspect of the

di scl ckeeerdime dia ibhter ododt | oprbpedpag ¢85 Hor meniplary

a first cylindrical wall grotrudl ng and forned
aspect of the disclosure, he air introduction opening is
formed in a first cylindrical wall protruding and formed
integrally from a lower surface of the bottom wall, the ink
supply opening i1s formed 1in a second cylindrical 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
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
molded integrally to the main body case by tooling or the
like. Accordingly, there 1s an effect that the operation

efficiency for the assembly can be further improved.

According to the ink cartridge of an exemplary
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15 integrally froma | ower surface of the bottomwall,
the ink supply opening is forned in a second
woybisdsiosal wal | protrudi ng and formed i nt egrarig2005/0023s8
formthe |l ower surface of the bottomwall, and the
air introduction opening andl@the ink supply opening
are seal ed by sealing neans provided in 20 the first
cylindrical all and the second cylindrical wall.
Therefore, the inside of the ink cartridge can be in a
aspsedl exf sthad eliyclarsargi nchd hel reeald yig mdrairs latwd e and the
first cylindrical wall and the second cylindrica
almal intfodhetipnr smemydgmdracal wWelrnednd ieegend in  a
cylindrical wall are 25 nolded integrally to the main
confddyp sy byestldatduieal  tH@pd i lesr Aot ortdienglpttidrer evall.

is an effect that the operation efficiency for the

ThezedQHf v S¥ah Be id Herk i ey et ondedsr dingiga & ave pafi of
car,tri,dge n exe a WO 2005/ 075203
the Pé’fL/J %%fg‘éé%" “%‘&?ea% Fheting TR sRardieddgie of fdie ink

r.s nd .t he i ntraoducti on

I d wal |
cartﬁ%ﬁg"gréﬂ O aﬁ ﬁﬁ&eﬁﬁ%]lﬁpq%¥ afﬁ88nt9?1 uSty fbe flown
| h
smoDEH1RAT | E‘Lﬁltos ap%a achec‘é?fx;}fjh ot tc% re

even i f i nk OWs 1 n e inner om1pa%

1nﬂﬂ@ﬁd@ﬂidﬂ“6?@Hfﬁ§°ﬁsm%ﬁ%ﬁ @uﬁgﬂgh%amgﬁﬁﬁffgﬂﬂﬂhogf the

he ink cartridge, theink In ow pat
inkbeafdtwnrigesmakhiy dii il yt, g ihesekyel &n%hﬁﬂb%‘ilem%@letﬂq%low
air introduction opening is opened by the
pathnstdl | ahieonatk t hetroakceadhr i figioeAccs dig¥@ventsEdIC& rom
the ink in the inner flow 10 path of the air
blocktimgdutite onnienbectisnprevemted theme Hlsocki ngffbet that
introduction of air, there is an effect that the air
thej aigormse anraditinoduidepdusssor ding to the ink
cartridge of an exenplary aspect of the disclosure,
the sf§Heih@nstq s thevalipk ngapgridge of an exemplary

aspect of the disclosure, the sealing means is a valve means

air

equipped with a wvalve seat portion and a valve member
movable with respect to the valve 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 dinstallation of the ink cartridge to the inkjet
recording apparatus. There are effects that occurrence of
ink leakage i1s prevented when the ink cartridge is not
installed to the inkjet 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
direction to leave away from the valve seat portion when the
ink cartridge is installed to the inkjet recording apparatus.

While this disclosure has been described in

conjunction with the exemplary embodiments and examples
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15 equi pped with a valve seat portion and a val ve
menber novable with respect to the val ve seat portion,
wandsingo3val ve means noves in a direction thaPCrTir2005/002358

val ve nenber |eaves away fromthe val ve seat portion

in accordance with the instidlation of the ink

cartridge to the inkjet 20 recordi ng apparatus. There

are effects that occurrence of ink |eakage is

prevented when the ink cartridge is not installed to
outtlhiemddk| etbavweg,or divey iappar atals;emrut ivees ,ai r modifications,

i ntroduction path and the ink supply path are
vardeduratsel y inforomsthant ¢ henddore rariserardfiahe e@iiwealents,

means to nove in a 25 direction to | eave away fromthe
whejidlare keavnpert idwtwharet ke Matk kar preggatily unforeseen,

installed to the inkjet recording apparatus. Wile .
may RecHiS cFRUF e hake bekAsaebavipad atn 1€aSjiturrtdicanm tsrkill

. the exeppl ary enmbodi gents _and exanpl es 2005/ 075203
in H50 SE5B05, 067958 1907 o\H1G AP RBLYE) SAPPadBents of the
. alternatives, modifications, ., variations, .inmprqvenents
dl%%%ﬂ%ﬁrg§ubs?%ntFS# e%ﬁf&gleﬁg§?mhmhe?ﬂ%r ﬁﬂggﬁgs th&Q be
. . b resent.y unfo n, 0
o BB e v o 1z sy T g8E Ry obp made
wiﬂHH%ﬁ”tdeﬁ$¥%Eﬁ@n9f¥omth%h%erHhﬁﬁﬁ:?WQQ@'nEEB%eOfthethe
di scl osure, as Set forth above,” are intended to be
digddildisidal | vernRet o, t i Rte Vafii@UsLNANIES MY RB1ded  to
made w thout departing fromthe spirit and scope of
emddae di agllosukgowd hersf or eatthe diisedDspeE® | lit¥enRdades,
to 10 enbrace all known or |ater devel oped .
moddlftieratdtanegs, vanmbdt fooal | daprov@nieatisonsndy opr augrseirsial
and/ or substantial equivalents. Industria
equApEilieccdisi- ity The ink cartridge of the present

i nvention are
Industrial Applicability

The 1ink cartridge of the present invention are

widely used for home and office uses.
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15 widely used for hone and office uses. ti WO
2005/ 075203 PCT/ JP2005/ 002358 102 CLAIMS 1. An ink
woaodasrorstge, conprising: an ink chanber; a PCT/JP2005/002358
communi cation chanber that is capable of 5
comuni cating with the i nk cHd#rber and an outside of
the ink cartridge; a valve disposed within the
comuni cation chanber that is capable of noving from
a first position where a conmunication between the
i nk chanber and the outsi @&Ad@MSt he 10 ink cartridge is
bl ocked, to a second position where the conmmunication
i s al lbwelt Hne earopedaei ocpomprbeinghat extends from
the comruni cation chanber to the outside of the ink
cartri¥dyettarfeP3eapabl e of noving the valve fromthe
first position .15 to the second position. 2. The ink

cart ri tge CRELGIGCRECE ¢l SRR ?rv\/nlei? th When tdRAPHR  of
o L Dt : t' |
corfiicetigie s Bpar e it B Shiiasect ¢2b Lnk

fanakle of moving the valve fromthe first position to
ce theqﬁ%ﬁ second position by contacting the installation

part. §-v§@9ei@ﬁéﬁﬁéé&dg?tﬁﬁﬁoqgkpQCBHﬂ%hﬁgg{%o?of#ggber

wherein the valve and the operation nmenber are _
thads 8soreppbaee offeelingd. 488 iahkreapt ridee tACEOr fhdfe 2

to claiml1, further 25 conprising: a valve seat that
commsinddjsadent beawehe talevenkarthamber and the outside of the
ink cartridge is blocked, to a second position where the
communication is allowed; and

an operation member that extends from the
communication chamber to the outside of the ink cartridge
and 1s capable of moving the valve from the first positioh
to the second position.

2. The ink cartridge according to claim 1, wherein
when the ink cartridge is installed in an installation part
of an inkjet recording apparatus, the operation member is
capable of moving the valve from the first position to the
second position by contacting the installation part.

3. The ink cartridge according to claim 1, wherein
the valve and the operation member are formed as a one-piece
member.

4. The ink cartridge according to claim 1, further
comprising:

a valve seat that is adjacent to the valve; and

an urging device that urges the valve toward the

valve seat, wherein:
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an urging device that urges the valve toward the

val ve seat, wherein: WO 2005/075203 PCT/ JP2005/ 002358
waQdsansopeni ng is forned at a substantial ly ceargr200$/0023ss

the val ve seat in order to expose a bottom of the

val ve, the valve seat contact® the val ve outside of

the opening, and 5 the operation nmenber protrudes

fromthe valve through the opening. 5. The ink

cartridge according to claim4, wherein the urging

devi ceamxbprdinfyr dm t hermallvetseat sanst sut £ oUDYES cehher of

val ve, and the urging device is forned integrally with
thel valive \sflate igeatrdsy &% taxpose a etianve ft disy dralhes,

valve seat on a first side of the valve opposite the

val ve Beait vagveTheeahk coatacitégechr cirdivag awt<ids np§, the

wherein the operation nenber is |ocated on a second
opPeiifg offthe val ve opposite the first side. 15 7. The

i nk rtrid di t | ai furt
conpr 1 g SCSERFTHG nERBBPEt AEOGFFBinde TR, the valve

a n . 8. The ink cartridge according to
thr g&'%%% g&g?l- 20 an end of the operating nenber is

betme u d t ti

and aﬁyoﬁ?ggdgﬁgng(ﬁ t#ﬁg%egﬁlng #gﬁgg ng ﬁlT %h?reln
theCAUHSIrRPIBAECY A Ned@s CEALIN fheWpgISLN schie a%%lalélﬁg:ounds

menber extends froma val ve seat on a side

theomlwlsré £ dhe vakveraned adwrsedi s nEsgnall xn%tﬁatlw with
theviaﬁie ZZii so as to urge the valve toward the valve seat
on a first side of the valve opposite the valve seat.

6. The ink cartridge according to claim 5, wherein
the operation member is located on a second side of the
valve opposite the first side.

7. The ink cartridge according to claim 1, further
comprising

a sealing member that surrounds the operation
member.

8. The ink cartridge according to claim 7, wherein
an end of the operating member is between an outside end of
the communication chamber and an outside end of the sealing
member.

9. The ink cartridge according to claim 7, wherein
the .sealing member extends from a valve seat on a side
opposite the valve and is formed integrally with the wvalve
seat.

10. The ink cartridge according to claim 2, further

comprising a ,sealing member that surrounds the operation
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10. The ink cartridge according to claim2, further
conprising a sealing nenber that surrounds the
wopersarsoa WO 2005/ 075203 PCT/ JP2005/ 002358  104Tar100§002358
wherein when the ink cartridge is installed in the
installation part of the inRkjoet recordi ng apparatus,
the sealing nmenber contacts the installation part and
forms a path froma flow path in the installation
part to the ink 5 chanber. 11. The ink cartridge
memd@eoniidige 10 whahmthe Whek ecartkhégealive Beatalid® in the
urgi ng device and the sealing nenber are integrally
insfreited ioh apaubberf | ktke natleyétal retdrdAng nkpparatus, the
cartridge, conprising: 10 an ink chanber; an air
seaddmeurmersheoncohéabss tiiet isstapadtéeonf part and forms a
communi cating with the ink chanber and an outside of
pathhef a4k acAleri dpeh aln i EBe JalsFeldpdieom daposkd the ink
within the air 15 comuni cation chanber; an ink
chag®@funi cati on chanber that is capabl e of

jcatj ith the L nk chanber B and t.si f '
Comm£2Lyng A Lhe, ok Chamter 0. a0 QULSL0E S
SRR A S LT R G (A

1nterte 1Y HEMCORAT 25 GRbfallGe SeAlorsaIval ve thal s
capa of

noving relative to the valve seat, and an

operation Aemigr thatrexjendsoptsifdeyat | east one of

the air conmuni cati on chanber or the Tnk 25
comumatnorncdapdes and i s capabl e of noving the

valve froma first position where the valve contacts
the vadweair communication chamber that is capable of
communicating with the ink chamber and an outside of the ink
cartridge;
a first wvalve system disposed within the air
communication chamber;
an ink communication chamber that is capable of
communicating with the ink chamber and an outside of the ink
cartridge; and
a second valve system disposed within the ink
communication chamber, wherein at least one of the first
valve system or the second valve system comprises a valve
seat, a wvalve that is capable of moving relative to the
valve seat, and an operation member that extends outside at
least one of the air communication chamber or the ink
communication chamber and is capable of moving the valve
from a first position where the valve contacts the wvalve
seat to a second position where the valve is separated from

the valve seat.
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seat to a second position where the valve is separated
from the valve seat. W 2005/ 075203 PCT/ JP2005/ 002358
waQesb3s203he i nk cartridge according to clai m 22T/JP2005/002358
wherein when the ink cartridge is installed in an
installation part of an inkjl5recordi ng apparatus,
the operation nenber is capable of noving the valve
fromthe 5 first position to the second position by
contacting the installation part. 14. The ink
cartritge ather ding teaekaioyd2, acdverdd@ing t i valle8m 12,
and the operation nenber are forned as a one-piece
whemsiber . wién15thEhe imk caetrktirddgeaccda di hgstaltédi min  an
12, wherein the air comruni cati on chanmber and the ink
insgenhatiicat | @archanberarar e fkjeved repoodéngi deppérabes, the
ink cartridge. 16. The ink cartridge according to
opediadi ipn 3mempSr Wy efpRakbhe Off FIOVHRTe thpstepdve from the
conprlseﬁ the valve seat, the valve, and the

ELr5ifer BPPOHRENDE? t FECSBEoRPRA YV &5t BANtacting the

1n§%nﬂi i,.ses the val ve seat and the val ve, and when the
i 11K caﬁtﬁ?éﬁ%ﬂﬁs installed in the 20 installation

par of 4 herhaki ey e60LHL00,8PPALAL S LNE < OPEIALLON 15,

menber ofteflrs vVe's temls capabl e of ToV

whdg valye - 9£l$geaﬁﬂr%%eV%ﬁ@%é%ﬁgﬁ”ﬁéﬁQ@}tQ?efEB§ﬁed as a

position to the second position by contacting t
ond-isiteddd atdryerpart, and the valve of the second vaI ve
system 25 i s capable of being noved fromthe first
positiDh. toThbe isgkconshposidgeon Aycbednggpushed dz)elarn 12,
extraction tube
wherein the air communication chamber and the ink
communication chamber are formed on one side of the ink
cartridge.
16. The ink cartridge according to claim 13,
wherein:
the first valve system comprises the wvalve seat,
the wvalve, and the operation member and the second wvalve
system comprises the valve seat and the valve, and
when the ink <cartridge is installed in the
installation part of the inkjet recording apparatus, the
operation member of the first valve system i1s capable of
moving the valve of the first valve system from the first
position to the second position by céntacting the
installation part, and the valve of the second valve system
is capable of being moved from the first position to the
second position by being pushed by an extraction tube

provided in the installation part

17. A valve system, comprising:
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provided in the installation part 17. A valve system

conpri sing: WO 2005/ 075203 PCT/JP2005/002358 106 a
woabos@7smp oper ation menber; a val ve seat w t hPam/JrP2005/002358

opening at a substantially center portion of the

val ve seat; and 5 an urging,10vice that urges the

valve in a first direction such that the val ve

contacts the valve seat, wherein: the operation

menber protrudes through the opening of the valve

seat, 40vdhecyval ve i s between the val ve seat and the

urging device, and the valve is separated fromthe

val ve seatpeheinidhenemiper ati ng nenber urges the val ve

in a second direction opposite the first direction.

15 18.aTivelwval veesystwmilaceor dbpgning cladi nalBuldairarheially

conprising: a sealing nmenber that surrounds the

cenfihinfy tdie 1 gdie pireie featve aspérati on menber. 19.
The val ve systen1accprding to claim18, wherein 20 an
end of2R hBTERELatIHG FrnbBAti Juaaswbhet Fé Vgl vin afd first
,.an, .outside end of the seal.ing nenber. 20, An inkjet
A1 netor nﬁugapaggﬁgs,€h§nqﬁ%%¥%uﬁ34£%ﬁcﬁ§taFPﬁtf%%f%%rtseat'
t is capable of receiving the ink cartridge
Wh%égﬁﬁding to claim12, the installation 25 part

 nel gg'u?%kegg!ﬂagiggé et S E0e ! EntBubh! AL Eining
of the valve seat,

the valve is between the valve seat and the urging
device, and

the valve is separated from the valve seat when the
operating member urges the wvalve in a second direction
opposite the first direction.

18. The wvalve system according to claim 17, further
comprising:

a sealing member that surrounds the opening and a
periphery of the operation member.

19. The valve system according to claim 18, wherein
an end of the operating member is between the valve and an
outside end of the sealing member.

20. An inkjet recording apparatus, comprising:

an installation part that is capable of receiving
the .ink cartridge according to claim 12, the installation
part including a flow path through which air is introduced
to the ink cartridge.

21. An inkjet recording apparatus, comprising:

an ink jet head; and



21. An inkjet recording apparatus, conprising: an ink

jet head; and WO 2005/ 075203 PCT/JP2005/ 002358 107 an
wonetsavsmsi on part that is capable of receivi ngCTuP®05/002358

ink cartridge according to claim 12, the installation

part including an extractiodOffube through which ink is

supplied to the ink jet head. 5

an installation part that is capable of receiving
the ink cartridge according to claim 12, the installation
part including an extraction tube through which ink 1is

supplied to the ink jet head.



