DESCRI PTI ON LI QUI D CONTAI NER AND LI QUI D FI LLI NG METHOD
TECHNI CAL FI ELD The present invention relates to a

wo eaooss3eont ai ner and a liquid filling nmethod, PeraP2006/322519
particular, to a liquid container that supplies a
predetermned liquid to a liquid consum ng appar at us,
such as a liquid ejecting hkad ejecting mnute

droplets or the like, and a liquid filling nethod that
fills aliquidin a |IQ§§QBER§EQNIOH unit of the
l'iquid container. BACKGROUND ART A liquid ejecting
head of a liquid ejecting apparatus, such as a
printing apparatus, a nicrodi spenser, or a comercia

r ecor diLIQUaDp &ONITAS NERaANDe ulioUdd mILLANGgNEFHORt i ng
quality, receives a liquid froma |iquid container
However, if theliquid eject ing head operates in a
state where the Iiquidisnot supplied, idle printing

TEQOSIESL Ancophus the liquid ejecting head is likely to
be damaged. In order to prevent this problem it is

necessa prbQeABN A9En @i b G 1ch HeRSikguall iguant tbytabntheand
cont ai ner. Exanples of the recordi ng apparatus include

a l‘i@;ﬁ'l@l'ﬁ PPR?Y Ak HRokNahdhay Ba thicauiad, det @Qtllq@ﬁdtlcfbrﬁtalnér
Tor detecting an i nk residual quantity in .an ink

thg@rgﬁ%ggfegs ap'r'eﬁ@'t@rﬁ@ﬂ‘é@' nelquithespec fdfid consuming .
structure o such l'iquid detection unitis suggested

ap¢§r£’8£§”t sHRRUIENt, 111 lbfldt E?et:'t%bd heele 4 Uy tmll@utel

d contalnlng rece s porfion 1S formed "at one of

dr?fg)f)gtsé n<9r syd acss, OfanQi Bl exibhia pPevehngoRtahpangniberiils |

a liquid in a liquid detection unit of the liquid container.

BACKGROUND ART

A liquid ejecting head of a liquid ejectlng apparatus,
such as a printing apparatus, a mlcrodlspenser or a commerc1al
‘recording apparatus that requires ultrahigh printing quality,
receivesa \liquid,froma liquid container. However, if theliquid
‘ ejectinghead operafes inastate whére thel iqﬁid is hot supplied,
idle printing occurs, and thus the liquid ejecting head is likely
to be damaged. Inorder toprevent this problém, it is necessary
to monitor a liquid residual quantity in the container.

Examples of the recording apparatus include various
apparatus that have a liquid detection unit for detecting an
ink residual quantity in an ink cartridge as a liquid container.

The specific structure of such a liquid detection unit



pi ezoel ectric vibrator is disposed at outer surface of
the recess portion, and a rigid body is disposed at
wao he7oi3er surface, such that the ink residual PQuarbocip2519
is detected froma vibration state by a |iquid anmount
(a depth o f the liquid) between the rigid body and
the piezoelectric vibrator.2However, in the |'iquid
detection unit described in Patent Docunent 1, the
islsuggied treglsi miBak eqtdAodurmendah. bd ndetedi gy igidarectionunit,
conpar atively high precision, but the residua
a Yuantd tynohinakgcontes H e ritd onhes faiast atporlefi gpposing
af fected by bending or winkles of the pouch since the
sukfgtdsboslfy rovdédeadibdedi pgutb tdentefoimut itde ofl ighed, a
fl exi bl e pouch, and thus detection precision may be
pigdegeadedridrndblrarostididi spesed asugyest edr fac®atferite recess
Docunent 2 . According to this structure, in an ink

po@@ibﬁl dgrl bhatg it sehgr pesliispl sEd guitthe dyhar prnastaires such
of a pressurized fluid, normally, air, to be supplied

thht @Rt ek eukShHd quaaenSor i §rrert od f gor d Wedrentiiconstate
unit) for detecting an ink residual quantity is

byPE OV] glefh bataveen @ Ideptd odeltineeny gpaey i BtlkegUtHe rigid
derivation portion) to be connected to a recording

boagp§ﬁatHﬁeaﬁgeQBelQBtEQBt@inQQoﬁort|On (liquid
ntal ning portion) formed of a flexible film Patent

Docu :
B T A R R LA peuent e e
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con al ning portion,
comparatively high precision, but the residual quantity of ink

containedintheflexiblepouchisaffectedbybendingorwrinkles'
of the pouch since the rigid body moves according to the
'défbrmatnnibftheflexiblepouch,andthusdetectionprecision
may be degraded. |

Another structufe is suggested in Patent Document 2.
Accbrdimgtothiéstructure,leaninkcartridgethatdischarges
ink (liquid) By a pressure of a pressurizea fluid, normally,
“air,yto be supplied from the butside, a sensor chamber {liquid
detection unit) for detecting an ink residual quantity 1is
provided between a liquid delivery portion (liquid derivation
portion) to be connected to a recording apparatus and an ink
containing portion (liquid containing portion) formed of a

flexible film.



alum num |l am nated nmultilayer film having a high gas

barrier property is used in order to prevent externa
wa@2a07/H350Mm passi ng through the filmand enteri neCcT/IAR006/322519

case of the above-described ink cartridge, as the

flexible filmform ng the ink containing portion, an

al umi num | ami nated nmul tilay8r film having high gas

barrier property is used in order to suppress externa

ai r fRarepasdaguamy cughVB+the 4004n it Ehtering ink. In

addition, ink that is adjusted to a high degree of

deaerpdtent i Do@dvarce? i s JRi-A-@d G4 3t9& /ilnk cont ai ni ng

portion such that printing quality or maintenance on

the recording apparatus is not affected only due to

deterioration in the degree of deaeration caused by

ext ermalthal wagasshngpddrofugh the about ndge) am gahedal, as

nmul tilayer filmand entering ink under warranty.

aldityl d Sf guRr apheedoagal et Lhe detrardieriald @oitidrie an
degree of deaeration under warranty. Meanwhile, as a

allihgHLA-dehenbiten wiltilhasr def Betisatitey inkik@sSgdeabarrier
quantity, there is a liquid detection unit having a

prgb@PH?aﬂﬁhkﬂﬁi ihsofgf priee r@%eﬁtpéﬁﬁéﬁﬁﬁlcglﬁ|ﬂ$&mﬂ§a551ng
In n this case, the deformation o f the di aphragm

' t e n tdgtectkonmechani sn) , thereby
thg ggt?ﬁ% ? ngﬁﬁgrggFgualgquantlty . Inthe liquid

detecfﬂo@a @'5fh@Wén§b59e5d§§£99$@&elnkncgfgﬁfd§@ as the

i ncrease the detection precision, the |aphragn1needs

fl?giggefo%g?ﬂ okl £ Nehk! MbRat cbachhhMngndpbikebd, an

aluminum—iaminated'multilayer film having high gas barrier
pererty is used in<3fder to suppress external air fron\passing‘
through the film and enterlng ink.

In addition, ink ‘that is adjusted to a hlgh degree of‘
deaeration in advance is filled in the ink containing portion
“such that printing quality or maintenance on the recording
apperatusisnotaffectedonlyduetodeteriorationinthedegree
of deaeratioe caused by external air-paesing‘through the
aluminum—laminated multilayer film and entering‘ink under
warranty. Quality is guaranteed against the deterioration in
the degree of deaeration under warranty.

Meanwhile, as a liquid detection unit that detects the
ink residual quantity, there is a liquid detection unit having
a diaphragm that is deformed by a pressure of flowing ink. In

this case, the deformation of the diaphragm is detected by a



el astically defornmed, such that the di aphragm can be
deforned by a slight change in |iquid pressure. By the

wozop7/0ier resin filmthat is thin and |ikely tECHE2006/322519
elastically deformed has a | ow gas barrier property,
conpared with the alum num|am nated nultilayer film
form ng the ink containing gortion. That is, when the.
detection precision o f the liquid detection unit is_

seinspro\aal;etthiorgaechar i st fhepebrydedfeatiad thpiigk residual
containing portion is degraded. Accordingly, in the

qulanguit¢ .det ection unit, external air enters through the.

- diaphragmor the like, and the degree of deaeration is

- li kel yntohéed idpgrdaded.ectcompanedtwheéhinhethink structure, in
contai ning portion having ahigh gas barrier property.

orAe rdes Giridyeth den t Rat @et e Dotampnte A siomn thsedifpHitem nkeds
cartridge having the sensor chanber (liquid detection

t oUliet ) gin\d defd Detawsian fien | tlept di dlethver ynpoit kabgd to be
the ink containing portion, ink having a degraded

c1degreq10f, deagratipnsidh thetSensonieparben @y Ud awformed
back to the ink containing portion connected to the

bySE&NSAN ehahahgeexhennguiai preskerieng the sensor -
chanber may enter the ink containing portion flow ng

down é?ktf‘lé‘ phesensory &haar, Ahdde sdegriee a0l 1ikely to
deaeration of 1nk in the ink containing portion may be

bel a;)&r,‘fﬁféiﬁ’y degtaded nss § 13w §88bar AiRSr Sr SRV B, @ompared‘
di u ity t he

lculty 1Tn printing quality or nmlntenance on

witBCRR! 29 uARRRRRY Utk nDk SGL RRYRE 1 5 THE 1 h AVENTH O the ink
containing portion.

That 1is, whenl the detection precision of the liquid'
detectien unitis improyed, the gasbarrierpropertyof the iiquid
containing f)ortion is delgr_eded. Accofdingly, ivn t'he liquid
detectio‘n unit, external air ente;:s thrdugh the dia‘phragm‘ or
" the like, and the degree of deaeration is likely to be degraded,
compared with the ink containing portionhavinga high gasbarrier
property. -

| As described in Patent Document 2, in case of the ink
cartridge having the sensor chamber (liquid detection unit)
provided between the liquid delivery port and the ink containing
portion, ink having a degraded degree of deaeration in the sensor
chamber may flow back to the ink containing portion connected
to the sensor chamber, external air entering the sensor chamber

may enter the ink containing portion flowing down ink in the



Accordingly, it is a first object of the invention to
provide a |liquid container having a function of
walsteossisng that a |iquid residual quantity becermBs2006/322519

predet erm ned anmount and a good liquid filling nethod
that fills aliquid in a liquid detection unit of the
liquid container . It is a $econd object o f the

invention to provide a good |liquid container that can
sessour eherbell ent theudeh o odt deaeprédipsi of, imkdin the ink
prevent a degree of deaeration of a liquid in a liquid
contatiaiimigngopoi dbhana ¥ rremibeiony edédryadedradedl eass aomesult,
of the above objects of the invention is achieved by
thielte fnalyl bai agd aspech sty Aif ipisitn @ispe ctuadfi ttyheri magéntenance
ion provides a liquid container including a liquid
onC @hlcairRicdg P okt appatrhatisi.s pressurized by a pressure
unit and discharges a liquid stored therein through a
liquid discharge port, a liquid supply port that
supplies the liquid to an external |iquid consum ng

DI&RPALARES orandEa rhivamird offet ection unit that is
i nt erposed between the |iquid containing portlon and

the |A8569d§H§P§y poris dhe ddausdat eat itdRr YRkkntion to
I ncl udes a l1quid detection chanber that has a liquid

pro@' Qof tc{}ﬁ %oﬁe'a@%e&eﬁa&pngfhefbh@wlendbﬁ%&ecw that

contai ning portion and a liquid outle

a QQQEé{jorgsen%@QPt a dc ttcif fblg%o gué%rc'éjcpé)éé’rrgﬂ{éd a"i‘nount and |

I's ‘novabl 'y accommodat
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de ﬁg%ﬁ%bggpggag% tﬂecgqa %tlgntalkh one surface o f

It is a second object of the invention to provide a good
liquid gontainef that can secure excellent liquid detéction
>p}écision, and prevent a. degree of deaeration oan liquid in
'a liquid containing portion from being degraded.

At least one of the above objects of the invention is
achieved by the following aspects.

‘Afirstéspectoftheinventionprovidesaliquidcontainef
including a liquid containing portion that 1is preésurized by
a pressure unit and discharges a liquid stored therein through
a liquid discharge port, a liquid supply port that supplies the
liquid to an external liquid consuming apparatus, and a liquid
detection unit that is interposed between the liquid containing

portion and the liquid supply port. The liquid detection unit

includes a liquid detection chamber that has a liquid inlet port



menber when the |liquid containing anount of the liquid
detecti on chanber becones a predeterm ned anount or
WO BB3/pssamd a piezoel ectric detection unit thatPEpDd@s322519
vibration to the recess portion and detects a free
vi bration state according to the applied vibration
In this case, the novable nénber is provided with two
fl ow passages that connect the detection space
topaet icoinoreed e te tthee coiopeirditd orcloirdthereecess pbet Loauid
to the liquid detection chanber. According to this
coathtatngepor tithmearld qul tigeodtai nialy parduhd be admmected to
iquid detection chanber becones the predeterm ned
thamiurjuier $esslyt bertpvabl reovnamber mpaberrt itdrest the movably
detection space in cooperation with the recess portion
acasmaodhbeat i anré gasts O g agil dguidceon th gl yg anealrangd the
in free vibration.state to be detected by the
1iBuggoakesttisndeh&fbe o antdcdmy kediti aappeanspaandtibas a
time or state that the liquid containing amount of the

ackkbaui ndgt £6¢ 110N cehpabar ibgaches chdPeadeheend nethd A¥ehble
can be accurately and reliably detected. Wen the

nehb@¥ithds tﬁ@slqrcfl?idj EbRPh i Renk o tSePRING POGEid @eBection
connected to a liquid consunming apparatus in order to

chgtr)ble'i:hebé&&'#ég D e dduind ndet eghbaAtchapberesaAn and  a

a So.r pt | On orce exerts action on two fl ow passages ‘
Droy : ' ’ X Sages v

B A0 A R s
t i.ch_t i

o Shcnpgeahe.of high e BLLee [occeqeriria e

rtquidrs relra
ap{:?ggésvibration. In this case, themovable member is provided

with two flow passéges that connect the detection space
partitiqned with‘the cQoperation of the recess portion £o the
liquid detection chamber;

According to this structure, if tne\liquid containing
amountintheliquiddetectionchamberbecomesthepredetermined
amonntorléss,tnemovablememberpa:titionsthedetectionspace
in cooperation witn the recess portion as a Vibration reaction
reginn. Accordingly, a change in free vibration state to be
detected by the piezoelectric detection unit markedly appears,
and the time or state that the liquid containing amount of the
liquid detection chamber reaches a predetermined level can be
accurately and reliably detected.

When the liquid is absorbed from the liquid supply port

to be connected to a liquid consuming apparatus in order to fill



portion as the vibration reaction region, and bubbles
do not remain in the recess portion. Therefore,
walsteossizen preci sion can be prevented from beimgr/ar2006/322519
degraded due to remaining bubbles. In the |iquid
cont ai ner having the above structure, one of the two
fl ow passages may extend to7the vicinity of the liquid
outlet port. According to this structure, the
thabsiorypitd on e dé duAst dabeok ben chambedui 3 FRSA T on force
l'iquid supply port in order to fill the liquid to the
exkr taiac tdenewt £on £& hamsesrs aaest P Yo ekéed §nAde T anl opemnber,
of the two fl ow passages through the liquid outlet
angorten Ehet hequidhe abpodpedoro fidrecéinvhdabinp ex@ors while
action on the recess portion connected to the one flow
gopagsagsk thbeflefopesstbe dn ghidhithe Aesbiguidn detrect ¢parts
chanmber is easily . .absorbed through the recess portion
ace€opnected to the two fl ow passages, and the bubbl es
remaining in the recess portion are easily elimnated.
In thendd gud d giont bi qieid hayi gl 1 el abpyelsdr Lict the, recess
one of the two fl ow passages nay extend to the
po¥t bR hY e thiptd @ikl #dd @i PorteAcer dinaigbliBbl BsSdo not
structure, the absorption force that absorbs the

rehth'fhfﬂHE“kEE%sE|?@fgléﬂpphwhéKHﬂoﬂé@ dedecttionf précision
he liquid in the liquid detection chanber reliably

cafiid g 3 kit ePoh e idd lcﬁ'e‘é_;r%leﬂtelde&lué N Str R ihr eweP1es .
the Other one of the two flow passages. Therefore, the
Tiquid, st%%phﬁsglér&'ﬂéﬁenéf Guid nGOPh8I B structure, one

of the two flow passages may extend to .the‘vicinity of the liquid

outlet‘port.

A;cording‘to this structure, the absorption force that
absorbs the liquid from tﬁe liquid'Supplyrport in order to fill
the liquid to the liéuicidetectioﬁ éhamberveasily exerts action
‘on one of the two flow passages through the liquid outlet port.
Fufther, fhe abéorption'force reliably exerts action on the
recess portioﬁ connected to the one flow passage.

| Therefore, the liquid in the liquid detection chamber
is easily absorbed through the recess portion connected to the
two flowpassages, and thebubblesremainingintherecessportion
are easily eliminated.

In the liquid container having the above structure, one

of the two flow passages may extend to the vicinity of the liquid

inlet port.



portion to the liquid inlet port easily flows in the
recess portion through the other flow passage, and the

whbbhEs44 emai ning in the recess portion i s easiT/yP2006/322519
elimnated. In the |liquid container having the above
structure, the two fl ow passages may extend to the
vicini'ty of the liquid outBet port and the vicinity -
of the liquid outlet port, respectively. According to
this B¢¢eEding, ta KdighsbFPELBRET oblke abRRT RV FSTORe that
liquid fromthe liquid supply port in order to fill .

abshebki gt d ianicchérphgiiel ldemdct $eppEharidy inepy@dr o fill
exerts action on one of the two fl ow passages through

thehd duigui o thetll ietu igbde t @il @nchhabeir que ld alillee x ok s action
t hrough the other one of the two flow passages .

onThieel bgeidt detlequinl ¢n pdet |tihguowbte diitaniotibeg poet odnthe
is easily absorbed through the recess portion

tweominect pdssageBe two fl ow passages, and the bubbl es
remaining in the recess portion are easily elim nated.
I n t hehéigfd He cOARAI R chawpmyi ¢ € ralhahe Bt qued upetaining
the liquid detection chanber may be configured by

poteabhie @ 0PgNiAg nflletiRd tiéas i by BPPRE isHacecad$ Poation
filmthat is deformabl eaccording to the liquid

theelhal RhBOoBABHENE ] oRNshd Sy eaneled tubbdelseebin@ining in .
unit may be di sposed at the bottom of the |iquid ,

thdeteetkan ehanbar i sAeagrdiyngliRihAksgstructure; the
l'i qui d detection chanber can be easily deforned

corregpqli rﬂgq%%ac&ilgymelcmtvqiﬂa PRI (3 IRNRGE the

in pressure) of the I'iquid detection chanber
two flow passages may extend to the vicinity of the liquid outlet
port and the vicinity of the liquid outlet port, respectivély,
‘According\to th;s structure, the absorption forcé that
babsorbs the‘iiquid fron1the_iiquid supply'port in order to fill
theliquidintheliquiddetectioncnémberreliablyexeftsaction
on one of the two flow passages through the liquid outlet port
and on the‘liquid inlet port through the other one of the two
‘flow passagesl |
| Therefore, the liquid in the liquid containing portion
is easily absorbed through the recess portion connected to the
two flowpassages, and thebubblesremaining intherecessportion
are easily eliminated.
In the liquid container having the above structure, the
liquid detection chamber may be configured by sealing an opening

formed at its upper surface with a film that is deformable



and can be easily fornmed as a closed space. In

addition, ink | eakage can be prevented with a sinple
wernossas€. In the |iquid container having thepcbmreeos/322519

structure, the novable nmenber may nove by the

deformation of the filmcorresponding to a change in

l i qui d containing amount of 9the |iquid detection

chanber . In addition, in the liquid container having
actthe dabovieo She ddwie, cqm@am%ﬁéon@ﬁb@mdﬁye béegpgrédctric

to the film According to this structure, with the
de¢asy idef emidt irery dfe tdiesdadan thet hviabt eomenbethean iquid

snoothly followthe liquid I evel or pressure. In the
deltieqttiid nc chabrer. havi ng t he above structure, the

novabl e menber may have, in a region facing a

Vi br aAteorsun acecfs ¢ beupt ezoekeetlriqn idbdecs ¢ bhomnhember

a surface substantially parallel to the vibration
ca&UbEa@@61A®C@édbm®eHOcbhk&s@bhd@hqrEo wheidetiactbanaining

space whose vol unme changes in response to the liquid
amb@¥e! (gaehbegeasi It efseurrd. ofnthdel 1 duid dieteritaiorethamber

haV|ng t he above structure, thenovable nenber nay be

andl 986 DY &ds U1 @i MGy tasi B 818568CEHARe | N Mhiaglitthen, ink
pi ezoel ectric detection unit is disposed. In addition,

1ea&ab%e ghQBbdpggagﬁtearW1@MIegsaﬂslabgveuétﬁyeture
theurging unit may be forned of an el astic nenber.

Accor ghghd 9140k S SLAUCLHEEn A ALHS MG AR Wilitilre, the |
orce by the urging unit, the tine at which the one
mo%gglgcemé%bépemay move by the deformation of the film
corresponding to a change in liquid containing amount of the
liquiddetectionéhamber. Inaddition,intheliquidcontainer
having the above strucpure, the movable member may be fiXed to
the film. | |

According to this structure) with the easy deformation
“of the film, the movable member can smoothly follow the liquid
level or bressufe.

In the iiquid container having the above structure, the
movable member may have, in a region facing a*vibration surface
of the piezoelectric detection unit, a surface substantially
parallel to the vibration surface.

According to this structure, the detection space whose
volume changes in response to the liquid level can be easily
formed.

In the liquid container having the above structure, the



novabl e menber partitions the detection space in
cooperation with the recess portion can be changed,
wanm7e533uw t aneously an internal pressure (|i gqupdr/Jr2006/322519
resi.dual quantity) in the liquid detection chanber to
be detected can be easily set. In the liquid container
havi ng the above structure,1& time at which the
novabl e menber partitions the detection space in
noyebper ERbATrwWal baeureeddsy POt tUSH Nty id dat at gigection
state where the liquid of the Iiquid containing
inpehtiichn tihe exbheast ket t1ic adeif¢¢olon i wniheiki diisgosed. - In
cont ai ner having the above structure, a tinme at which
addhe i oy abh et e nibieyu igh conttiaans rt hev de edié abcspastrugture,
cooperation with the recess portion may be set to a
thet arginbenaithealyi gei doentdt bé bhgaildstont aenbag.
portion is nearly exhausted. According to this
st ruciekerdivg texenps et rubearehey aqiudt Cogtaai meging force
used as an ink cartridge, the piezoelectric detection
byuBht @Fqthg Lhgy dtHet eché ait uwicicamderref fseetfiacel wf the
used as an ink end detection nmechani smfor detecting

mot/BBt et REmbBK F&St dtdbnguaid idatddtitdie dda@d dn cooperatlon
cont ai ni ng portion becones zero, or an ink end

witgt egti od- feehanisipf eandsteshinde @ i ewWhene sk ulsnky an

residual quantity becones zero soon. In the liquid

1n989¥1§'1n%rre|§%\ﬁ'r%g hhe ARPVE: Stdat u:ﬁlf‘ané ¥ €L&SEhe liquid“'

on may have two openi ngs and, when the recess

de@?%%ﬁ?ﬁeEQERbEF°@§ b@edg%ggegaoeaﬁpee?ebel§9ogggat'on

novab nmenber two openi ngs may

ﬁgﬂggfﬁrﬁ ed,d olltcﬂ?lcﬁ V@or“af’ylenﬁa%sa%%sg Ph et BeRVERL G ture, a

time at which the movable member partitions the detection space
in‘ cooporation with the recess portion may be set to a.state
‘wher‘e the liéjuid of the liqu'i'd contéininc_i portion is exhausted.

In addition,v in the liquid.container having the above
' structure, a ﬁime at which the movable member partitions the
detection ‘space ‘in cooperation witn the recess portion may be
set to a state -where the liquid of the liquid containing portion
is noarly exhausted.

According to this structure, for example, when the liquid
container is used as an 1ink cartridge, the piezoelectric
detection unit of the liquid detection unit can be effectively
used as an ink end detection mechanism for detecting that the
ink residual quantity in the liquid containing portion becomes

zero, or an ink end detection mechanism for detection a state



According to this structure, when the liquid is
absorbed fromthe liquid supply port to be connected
W0 movhogs3k4 qui d consumi ng apparatus in order topdr/iH066822519
liquid in the liquid detection chanber, the absorption
force reliably exerts action on the recess portion
havi ng the two openi ngs conhkcted to the two fl ow
passages provided in the novabl e nenber, respectively,
whame tthe liinguirgsiistugdppiuiaad ity bheomegquizérsugpPy .-port
whi | e goi ng back the fl ow passage on which the
absor ptitdre flagoe degentginvet iginbhahei gahosé mderudtaire, the
recess portion has a fl ow passage shape having the two
reqpes st i an hebblaeredit vc bargenpsapet t yhearthizer e ops opedtion
In the liquid container having the above structure, in
paat ilteasts ehparitec: iwhresptbe in quiogeira tiiiohl edlthrtidmovable
l'iquid detection chanber, even though the two openings
me@tb elrh) & HL ERE DpRA igeMmAPb B @lonitave eal th thersrceldwipassages
hei ght, two openings on sides not connected to the

ofl @6R@SHoRAbllicOReabethe two fl ow passages of the novable
menber may be di sposed to have a difference in height

AcCREEhPEi h8 tNEEL SITUGIAH R e, ENEEn i thalk gy 0Uti BEBrbed
he two openings of the recess portion are in parallel

frw&ntéheeﬁfmwgapmmow tdﬂ bd @6§H€€tb8 t%edrwwhmfacghgummg

[l'ed in the liquid detection chamnber

aph%r%k%%tEﬁdgrﬁngQg%quItﬂg ig u Pl ezl ReYiG i g detectlon;

etection unit or the two openi ngs on sides

chggkegonQﬁ%tggﬁggﬁo r@g@gg EQEEEBT&aEx%?€a o Eaveon the

passades of nmenber are di spose

d' fsfggqr er eoré)pxag?h%mhe IQgroe;qu{l%gsI QSnRBS@ Bgcoot:hg%q flow

passages perided in the movable member, respectively, and the
liquid is suppliéd to Fhe liquid supply port while going back
the flow passage on which the absorption force exerts action.
Thatis,sincetherecessportionhééeaflowpassageshapehaving
~the two openings, a bubble disCharge property can be improved.

In fhe liquid container having the above sﬁructureﬁ
in at least a bostﬁre when the liquid is fiiled in the ligquid
deteétion chamber, even though the two openings of the recess'
portion do not have a difference in height, two openings on sides
not connected to the recess portion at the two flow passages
of the movable member may be disposed to have a difference in
height.

According to this structure, even in a layout where the

two openings of the recess portion are in parallel with each



| ower side when the liquid is filled in the recess
portion is set as the liquid inlet port, and thus a
W0 boowoshse€ct i on can be nmade clear. As a resul tRCL/IR006/322519
bubbl e di scharge property of the recess portion when
the liquidis filled in the liquid detection chanber
can be secured. A second askZect of the invention
provides a liquid filling nmethod that fills a liquid ;
otharawitiguid dieffetérmme um thesfghtheheinqiheécdataidets filled
according to the first aspect . Here, the liquid is
infthé ext duni d hie 1 & et std etrestbieon diuiet itnasfaterader @arrangement
adi fference in height between two openi ngs on sides
of NBle EOONCEL €clt £ Dc tlee eb@deasupior b aheal 1 kde thetwo openings
openi ngs of the novable nenber is secured. According
ont 8i44€ hdE@Ushiddtéda JreiHOd e N@otrite cabatethe two flow
structure, when the liquid is absorbed fromthe |iquid

paSHRQLY JI0t he i 1CONBRBE B te0d § BEokbdUidIh§08%UAL Aference
apparatus and is filled in the Iiquid detection unit,

inthergnt s arlifdenencennopehghly Hetveemdid tdMenber on a
openings o f the novabl e nenber . Therefore, the

10?99?“%% %q%%@&qqﬁd@@?np@d a ) QUES @&%sw@e?ﬁgeﬁ is

rquid 1s led in the recess portion is set as

cob 1 Toohe0ci 0k ius A Lawecirext) onean o8, con »
f the |iquid.d i on,uni i t

nafl 5L 40, P11 Ol 98 O LB QYO e
' ti ,df the li i.d. tai ni . t; .0, f. ,

co PLER Fheul IR B4 S ELDIBE PR 8. B son

anount or | ess, the
chamber can be sécured.

Asecondaspecﬁoftheinventionprbvidesaliquidfilling'
method that filis a liquid in a liquid detection unit éf the
llquidcontaineraccordingtothefirstaspect. He;e,theliquid
isfilledintheliquiddetectionunitinastatewhereadifference
“in height betweenvtwo openings on sides not connected to the
recess poftion at the two openingé of the movable member is
 secured. ‘

| According to the liquid filling method having the above
structure, when the liquid is absorbed from the liquid supply
port to be connected to the liquid consuming apparatus and is
filled in the liquid detection unit, there is a difference in
height between the two openingsof themovablemember. Therefore,
the opening of the movable member on a lower side when the liquid

is filled in the recess portion is set as the liquid inlet port,



novabl e menber partitions the detection space in
cooperation with the recess portion . Therefore, the
waehangsssun free vibration state markedl y appearsr/Jrnes/322519
the tine or state that the liquid containing anount of
the liquid detection chanber reaches the predeternined
| evel can be accurately andl3eliably detected. Wien
the liquid is absorbed fromthe Iiquid supply port to
angetbyfinect ka1 @i ¥pet iopuien AAANG IeiFar afigsai result, a
order to fill the liquid in the liquid detection
bubhdsbei schargabsmeprlon dlotbe bkavid Rt O on Uhid ©ay be
fl ow pas sages of the novable nenber, and the liquid
impsosagplied to the |iquid-supply port whi | e goi ng back
the flow pas sage on which the absorption force exerts
acti o .thdatiqusid tdmntld iped acsoraliingblty fthel édristt ehpect
recess portion as .the vibration reaction region, and
o ftttee Rublehes ode nHtthecirignidncdrites ireices smponti of.the liquid
Therefore, the detection precision can be prevented ‘
deteomi baidiandegyr bdednduecliopredat skmgnbalamt and ddw the
li qui d contai ni ng anobunt can be detected with high
moPEBCESh&bet Npi hei ti6ws dtifd Ide etg iRt Bpd cacear dobgetation
the second aspect of the invention, when the liquid is

w1@ﬁ$ﬁ%¥¥%&é§@ﬁb%h@ohlCNMKE%&KHbéFﬁ%éch@n@@J@ﬁﬂﬂ&@b@ﬂrh@lon
the liquid consum ng apparatus and is filled in the

stE't@L'thrE*@&P?tdﬁﬁbMB tarddene t$ma o fferanced thei 9hguia -
between the two openings o f the novabl e nenber. Then,

coBEQlHEEB'?@o@ﬁt&ﬂ?t%@yﬁq 8 i AEAbEL bt Re B r2ia@Bies the

when t lquid is filled in the recess portion is set

prgﬁatg?régga'geb@i?%%ﬂqgé’%égyiéégqyfﬁgw gbﬁ?ﬁﬁﬂ?”dé@gcted.
When the liquid is absorbed from the liquid supply port
to‘be connected to the liquid consuming apparatus in order to
fill the liquid in the liqﬁid<detectibh chamber, tﬁé absorption
forceexertsactiononthetwoflowpaésagesofthemo&ablemembéf,
and the liquid is supplied to the liquid - supply port while going
backtheflbwpassageonwhichtheabsbrptionforceexertsaction.
That ié, the liquid is reliably filled in.the recess
portion as the vibration reaction region, and the bubbles do
not remain in the recess portion. Therefore, the detection
precision can be prevented from being degraded due to remaining
bubbles, and the liquid containing amount can be detected with
high precision.
Intheliquidfillingmethodaccording tothe secondaspect

of the invention, when the liquid is absorbed from the liquid



bubbl e di scharge property of the Iiquid detection unit
is inproved. Therefore, it is possible to provide a
wo pooss3eont ai ner having a function of detectiwgr/iteds/322519
the liquid residual quantity becones zero, and a good
liquid fillingnmethod that fills a liquid in the liquid
detection unit of the liquitcontainer. A third aspect
of the invent ion provides a |iquid container includes
suppllivgapatcbntes mompessiad 6/ Fhatl iR SORIdy ppraratus
pressure unit and discharges a |liquid stored therein
anfdr benfa Lliedui i thieslchatigbdpbeet ian urgdi - dt Beppliy et ference
that supplies the liquid to an external liquid
inclombaint bg tagpar dheis woarreain g faif o benerabda namyent haffhen,
is interposed between the |iquid containing portion
thandpehenki gqfi theuppV §b pernemipHer egn tthee |licgdd sdetee whieon the
unit includes a li.quid detection chanber that has a
lilgududi Os ifnlléedpn thieor dee sopoectiod 1o skhiead tgeildiquid inlet
di scharge port o f the liquid containing portion and a
pokritquiaddotihé ef 1 pordider thieorcdrneetiedcloathe Ad guirédsult, the
supply port, a novabl e nenber that noves in response ‘
bubBla |digHHh reentsi spéegeanoenthefl tikgild qidtkdeiactuant is
chanber, a recess that is provided in the novabl e
inpeaRkeq . to partitiona det ecti on space in cooperation
with a recess portion provided in the liquid detection ,
chambeye Woesrt he d igubds §0pt @it BEo@fBUENA 19 Juild€ontainer
l'iquid detection chanber becones a predeterm ned _

ha@TBUMY £Qhck§88, 0 PAEr 8P B3AGIARCERL G 1€RLGCE OTUW Guantity
that applies vibration to the recess portion and

bedBh8SlS @, fLRE MR E 901 81N 13CGRE AW Lh Qe i@ 1s a 1iquid

applied vibration.
in thevliquid detection unit of the liquid container.

| Athirdaspectofﬁheinventionprovidesaliquidcontainer
includes a liquid contaiﬁing portibn that is pfeséufized byia
pressureunitanddischargesaliquidstoredthereinfromaliquid
discharge port, a‘liquid supply port that supplies the‘liquid
toanexterﬁalliduidconsumingappafatus,andaliquiddetection
unit that is ihterposedvbetween the liquid containing portion
and fhe liquid supply port. Here, the liquid detection unit‘
includes a liquid detection chamber that has a liquid inlet port
to be connected to the liquid discharge port of the liquid
containing portion and a liquid outlet port to be connected to
the liquid supply port, a movable member that moves in response

to a liquid containing amount of the liquid detection chamber,

a recess that is provided in the movable member to partition



According to this structure, if the |iquid containing
anmount of the liquid detection chanber becones the
weemdessu4ri ned amount or | ess, the recess o f REBIP2006/322519
novabl e menber partitions the detection space as the
vi bration reaction region in cooperation with the
recess portion. Accordinglyl5 a frequency having
acoustic inpedance corresponding to the total volunme
a dsft add qreEB3S e pldt EPORERE LOReY ¥ et 8s5e @ppe Hog L ipH grovided
frequency becones a frequency |ower than a frequency
inpyreakionstd det apbdanchafier RN Fbodblae igerdyajsing amount
separated fromthe recess portion, and a difference
of nerkeédhy idppete st 1 Mharhefmdray, behemehan ¢ eide tiergd ned amount
vibration state to be detected by the piezoelectric
ordatesct, i andingt piswdaleectriine detstatent bat tt Héhdt qapolies
contai ning anount .o f the liquid detection chanber
vibeaches tdetips edetessripradilevelndaertietacaeufatel yilandtion
reliably detected. The recess portion provided in the
sthtgukdcdetienti oo thanbpplpadt viboasiehe detection
space in cooperation with the recess provided in the
movalle-drief t30 tas 4 G tirienease tilfetdel upguoll tbetaining
det ection space. Accordingly, there is no case
am¥hgt errasiduabuybfeaid QN Hecwamse spakbmedge Heop Bddetermined
insufficient volume of the vibration reaction region

am@ﬁ‘gtt&elggtseoﬁh@@e‘c%s's@@&:&i@fn@va@‘le R £ RAWEN thBes the
detection is possible, a difference cannot be

de %éti@ﬂ Wshed, dug d 01 8rsti ghtr Aiddieepesi b ify @Qé‘ﬁé‘ﬁé{t ion

en the recess portion is opened in the liquid
w1gﬁg?&%hg@d@ygﬂﬁ%réqﬁhWmeﬂotgfdﬁﬁﬁf§§ ROM 4 QNidrey having
acoustfc impedance corresponding to the total volume of the
reoess portion and the recess appears. This frequencyrhecomes
a frequency lower than a frequency by acoustic 1mpedance when
the movable member is separated from the recess portlon,.and'
‘a difference markedly,apoears.

Therefore, the change in free vibration state to be
detected by the pieZoelectric detection unit, and the time or
state that the liquid containing amount of the liquid detection
chamber reaches the predetermined level can be accurately and
reliably detected.

The recess portion provided in the 1liquid detection
chamber partitions the detection space in cooperation with the

recess provided in themovable member so as to increase the volume

of the detection space. Accordingly, there is no case where



That is, the volune of the detection space as the
vi bration reaction regi on changes due to the novenent
wmioorhsssmovabl e menber, and the acoustic i npedstDEP2006/322519
vari es. Accordingly, by detecting the difference in
frequency of the residual vibration, it is possible to
detect with high precision khat the liquid containing
amount of the |liquid detection chanber reaches the
repiddel et i Faddl qrepeicomepnshabl [Jufuite @R ANEITER CHeRitngolume
the above structure, the recess may be formed o f a
o f ribieberb teetvi argragct tastregieneindthe deteicadeon 1 sAERpe 85 hgle,
to this structure, in the detection space that is
orparten ithiwedhbyhe ke ez imigEn per pponible, thdilfifgyiesdce cannot
detection chanber in cooperation with the recess of
bet dis nxvaibl shednher to Bes af gehuat f Darende time fregudonaly when
vi bration is suppressed by a vol une change
thehpeaes erpst t Cof copipeanse)irdudet d iguast detdet oomathember
of the elastic nmenber formng at |east one surface of
antih@hepCcers. rdseasrpsutiont he Bboptkéade of the residual
vi bration can be easily detected, and the detection ‘
pr eci®iOn; €arhkesd IOy edhlemid he-d i stk fa€@RkaiH®eribration
havi ng the above structure, the elastic nenber may be

refctibArAGeArH M dPAb OIS tH HET et t oK n@RRIEL e MBRBer,
the recess is provided in a plate-shaped novabl e

HQﬂﬁ? cd&&&1&99%§§dgﬁﬁbnga§1¥9|L”ﬁ%dHFHEﬁ%ly, by detectlng‘
characteristic (conpliance) due to the elastic

thggéﬁfﬁg{'él‘?@e can He qidmy dormRA alw by bheekiagnanit is
possible todetectwithhighprecision that the liquidcontaining
amount of the liquid detection chamber reaches the predetermined
level. |

In the liquid contaiﬁér héving the above structure, the
recess may be formed of a member having at least one elastic
surface.

Accérding‘tO'this structure, in the detecﬁion.space that
is partitioned by the recess portion of'thé liguid detection
chamﬁer in cooperation with the reéess of the movable member,
the attenuation of the residual vibration 1s suppressed by a
volume change characteristic (compliance) due to elastic
deformation of the elastic member forming at least one surface
of the recess. As a result, the amplitude of the residual

vibration can be easily detected, and the detection precision

can be improved.



formed to pass through the novabl e nenber with the
filmas the elastic nenber. In the |iquid container
wh2007mgs3she above structure, the recess nmay bePCT/JP2006/322519
connected to the |liquid detection chanber. According
to this structure, even. though the conpliance of the
recess is not secured by fdfmi ng one surface of the
recess with the elastic nenber, by connecting the
receskn tthet heqhiduian tsitrerst PeN L8Rarberakey e staugsure, the
l'iquid space, the attenuation of the residua
elubbiatmember fmépnebeese€timn space partitioned by the
recess portion in cooperation with the recess is
suppriessad i rAe tortdiirsgs yru¢ tler anfloirt erchenolfe t Wbenadiednatess
vi brati on upon detection can be secured, and the
isgetecideaniprepilaiten shapehend vads by edmbem, t tiee Irieqeisd having
cont ai ner havi ng the above structure, the recess nay
a EMand waahbewpassagesi ¢ hat (compadianidee deeess therélastic
to the liquid detection chanmber. According to this
deSLEMEL UE R, cahede tdignd I AU dniesl @pS9r Bedbllberi hfeahi apiédling
supply port to be connected to the Iiquid consum ng
foRRPAT A YasisNtALE8Eht Ohd idvddlie hicabied WDthhend ifUindas the
det ecti onchanber, the absorption force exerts action

198+t e tyo.f1 ow passages provided in the novable
€ nen%er? an% the liquid is supplied to the liquid

Wmel@wW%WMMﬁw%w@%%wm'

the absorptio orce exerts action. That is,

reé%ggLea%sb5?%é§£%%t%&l£§dﬁﬁ¥efi&@iéh eE@Eﬁ?&nP@Eé&@Qr.

i‘qui ction chanmber "as the vibration
égkrding‘to this structure, even.though the compliance

r eactA
of the recess is not secured by forming one surface of the recess
wifh the elastic:member! by cbnnecting the recess to the liquid
detection chamber as a lafge liquid spaée, the atfenﬁation_df
tﬁe residual vibration of the detéction space partitioned‘by
'therecessportionincmoperationwiththerecessissuppressed.
Acédrdingly, the amplitude of ‘the residual vibration upon
detection can.be secured, and the detection precision can be
improved.

In the liquid container having the above structure, the
recess may have two flow passages that connect the recessportion
to the liquid detection chamber.

According to this structure, when the liquid is absorbed

fromthe liquid supplyport tobeconnectedtotheliquidconsuming

apparatus in order to fill the liquid in the liquid detection



regi on, and the bubbles do not remain in the recess
portion. Therefore, the detection precision can be
wermvestsed from bei ng degraded due to renmai ni NBCT/IP2006/322519
bubbles. In the liquid container having the above
structure, the liquid detection chanber may be
configured by sealing an oh@%ing fornmed at its upper
surface with a filmthat is defornable accordi
chapeer qGh8 8BAPAPRIAY ARBGRt X8RESt AET bPEzBEIéE?rFEO flow
detection unit may be di sposed at the bottomo f _the
Paspgdrd ®ECFéEReN iohdhifeMovRRIst di¢iPe o t3d heubtgred is
the |iquiddetection chanber can be easily deforned
suppiiedpbading tbawi@ el ¥ Pal il eorcangi Rgcinbhat flow
(a change in pressure) of the |liquid detection chanber
paandgeannbehegbi thef sbaedphson Epovsedexspate acthon.
addition, ink | eakage can be prevented with a sinple
st rucThate isl, nthdé ilguggi ds ceitiaibder £ hhvedg vchel mlidneerecess
structure, the novable nmenber may nove by the
podef onret tion 1 ofjut Heleftielonicor clespoad e B g hteov idb dt@inger eact ion
liquid containing amount of the liquid detection
reghanbesnd the asiablsi@n,dd mdtherdniajuwi dncahkaraeeshapbngion.
t he above structure, the novable nenber may be fixed
Thetetherki | the ddeeetdiongptoct bisndaribeus Levartdd tfhrem being
easy deformation of the film the novabl e nenber can

de§9§@bhlMuEOkbowth@nthUbdbb@ggl or pressure. In the
I'i qui d contai ner having the above structure, the

[rovabl ¢ JRTDe B SRR R kAR thalatue s @ te@e9Nt he
liquid detection.chamber may be configured by sealing an opening
formedlat its upper surface with a film that is deformab;e
acéordingtotheliquid;ontainingamount,andthepiezoeléctric
detection unit may be diépbsed"at4the'bottom of the liquid
detection chamber. | |

Accordingtothisstructure,theliquiddetectionchamber
can be eaéily déformed corresponding to a change in liquid
Containingam&unt(achangeinpmeésure)oftﬁeliquiddetection
chamber and can be easily formed as a closed space. Inaddition,‘
ink leakage can be prevented with a simple structure.

In the liquid container having the above structure, the
movable member may move by the deformation of the film
corresponding to a change in liquid containing amount of the

liquid detection chamber. 1In addition, in the liquid container

having the above structure, the movable member may be fixed to



a vibration surface of the piezoelectric detection
unit, substantially in parallel wth the vibration
wenf/ags44 According to this structure, the detBCL/IRING/322519
space whose vol unme changes in response to the liquid
amount can be easily formed. In the liquid container
havi ng the above structure,uihe novabl e nmenber may be.
urged in a direction in which the piezoelectric
thgetéd®ion unit is disposed. In addition, in the liquid
contai ner having the above structure, the urging unit
may DRECEFERD 810 &hlel asthetwbaberitinddyr ¢iesy deferpation
structure, by adjusting an urging force by the urgin
ofupihe fitlye theemayvalphe diendsy céesBoothi e addhvabitée 1iquid
menber partitions the detection space in cooperation
lewetlhothpreeesevss.portion of the |iquid detection
chanber can be changed, and sinultaneously an interna
pr essum eh{d L g ddresi thiale gbavtingy fhe reltdiees Isitquicgure, the
detection chanber to be detected can be easily set. In
mot/aB 1 ki qetide £ amd @itere kavundathetlabbves stimuet wegioa facing
time at which the recess partitions the detection ,
a SpagetineooperfhtoOnofi tthd heieecedscporti aretayt il sehit,
to a state where the liquid o f the liquid containing
subBetbhenal $yexhapstedlel nwaddi thenvibnathen! squfdce.
cont ai ner having the above structure, a tine at which |
the recessiped tid k@RS theudetesf i e AR tidn space whose
cooperation wth the recess portion may be set to a
vothRbecnhes €s tihe ddspdind Ok ot BRe | 1 fihh i GO A IR be easily

portion iS nearly exhausted.
formed.

In the liquid container having the above structure, the
movable member may bg urgéd in a direction in‘which the
piezoelectric detection uhit is disposed. In additidn, in the
‘liquid container having the above‘structure, the urging unit
‘'may be formed of an elastic member.

Accbrdinglto this structure, by adjusting anurging force
by the urging ﬁnit,‘the time at which the recess of the movable
member partitions the detection space in cooperation with the
recess portion of the liquid detection chamber can be changed,
and simultaneously an internal pressure (liquid residual
guantity) in the liquid detection chamber to be detected can
be easily set.

In the liquid container having the above structure, a

time at which the recess partitions the detection space in



According to this structure, for exanple, when the
liquid container is used as an ink cartridge, the
wermzoeect ri c detection unit of the |liquid derERIR2006/322519
unit- can be effectively used as an ink end detection
mechani sm for detecting that the ink residual quantity
in the liquid containing po#®@ion becones zero, or an
i nk end detection mechani smfor detection a state
copperatiha Vhkh tds §68PS§RMEE 130 BedohRsSSelrd 3sdrta Hhere
the l'iquid container according to the third aspect of
thehéignidnef ome ilfiauid cpgGrdneoat ap Ak hgnahdthayisteache - In
liquid detection chanber becones the predeterm ned
adaibden, ot n| Bes,litdve d eopssiokrt havinyatie akemsestructure,
partitions the detection space in cooperation with the
a rémesstpenicontinéd tdeedd quant idetect itdre clediflogrion space in
Therefore, the change in free vibration state to be
codekeatednbyitihehe ezoebeqiar ti @etagt bersamitb arertesd! yhere
appears, and the time or state that the |iquid
theonidiid 6@ tarounuof done diinguigdpslet et iiemedwperhausted.
reaches the predeternmined | evel can be accurately and .
reli abtyogdeiegtednildietFaeeasepaidd @Ramblé Nahleinothal1iquid
detecti on chanber partitions the detection space in
coffapaeat iioN Wkéd tRe drecespofcatrdte itpabl endrephetos0eadric
to increase the volune of the detection space.

aefeeeidhnghye diene i sqes GRS hhe sESIMakfectively
vi brati on becones sma due to an insufficient volune ,

us@df ab Nen Vi)W @hiaeRe£8aEL HLAMMELGERDsANEL £ R tdRUEG] @RakSthe
I npossi bl e, or, even though the detection is possible,

ingi %H&Eaef%&lam% iRe %'qﬂ%' SHEda fend @A t31dr9Bt comess

erence 1n frequency when t
zero, or an ink end detection mechanism for detection a state

where the ink résidual quantity becomes zero soon.

In the liquid contaiher accbfdiﬁé to thé ﬁhird aspéét
of the invention, if the liquid coﬁﬁaining amount of thé liqﬁid
detectiqnchamberbecomesthepredeterminedamountorless,the
recess of fhe movable member partitions the detection-space in
cooperation with the recess portion offthé liqﬁid detection
chamber. Therefore, the change in free vibration state to be
detected by the piezoelectric detection unit markedly appears,
and the time or state that the liquid containing amount of the
liquid detection chamber reaches the predetermined level can
be accurately and reliably detected.

The recess portion of the liquid detection chamber

partitions the detection space in cooperation with the recess



recess portion is opened in the liquid detection
chanber and when the recess portion is bl ocked.
worzmoonsisngl y, the volume of the detection spacECBEE200W322519
vi bration reaction regi on changes due to the novenent
of the novable menber, and the acoustic inpedance
varies. Therefore, by detecglng the difference in .
frequen of the residual, vibration, is possible to
Oﬂﬁﬂ%ﬁwvﬁg%ﬁmﬁﬂﬁﬁrﬁﬁééﬁ§Pdﬁqqﬁﬁs%FQ@WP&HWG‘H%E?%ﬁﬁFﬁﬁtlon
amount o f the liquid detection chanber reaches the
specedet AFRNMH NENVS! . tRASFBUth B pedfeofhieHe | Fentrehdual
provides a liquid container including a |liquid
vidbgataoni hgcpaesi shailh dae cke N idAWS dai e Moliueg o the
advance at high degree o f deaeration, a liquid
videbsdbnoneadt Lon ety ilvas andgldse Bateicdrl opr dpeimpo s sovkee, or,
than the liquid containing portion, a liquid
eveter thatgbntiporde acttivat ideppgesbihe 4iduf tbdngdheannot be
l'iquid containing portion to the outside through the ‘
dilsitquigd idaeecuertaini $1igind drf feyesfde val feeqiatcy sshen the
provided in a fl ow passage between the liquid
redeiseChb®pivni Lsavpfehde 1m oqihed lcential mem@chDMIchambeaSand
to open/close the fl ow passage . The high degree o f
whégaehat repcgeapsraishatie phatkbas a di ssol ved gas
anmount smaller than a di ssolved gas amount (a )
di-sSOA ¥E&slr §aSg BIFP Ukt e | b Burkdltdf attﬂeoraie&te@tt@onuré@%eaas the
at nospheric pressure at ‘a normal tenperature (25C) by
viB@%r 1ARCOELERYohOr EBL Sn SER &EG A audieN tie rolv@iied tOof the

the liquid containing portion is not derived to the
mo4bsbdfemidie, @O fe acoustic impedance varies. Therefore,
byvdetecting the difference in frequency of the residﬁal‘
vibration, it is p0551ble to detect with high prec151on that
‘the liquid containing amount of the llquld detectlon chamber
reaches the predetermined level,

A fourth aSpect of the invention provides a liquid
containerincludingaliqUidcontainingportioninwhichaliquid
can be filled in advance at high dégree of déaeration, a liquid
deteetion unit that has a gas barrier property lower than the
liquid containing portion, a liquid derivation portion that
derives theliquidof theliquidcontainingportionto theoutside
through the liquid detection unit, and an on/off valve that is
provided in a flow passage between the liquid detection unit

and the liquid containing portion so as to open/close the flow

passage.



val ve provided in the fl ow passage between the liquid
detection unit and the liquid containing portion is
waEhmsessd3so as to bl ock between the |iquid contBiTiiRg06/322519
portion and the liquid detection unit. Accordingly,
the liquid or gas can be prevented fromflow ng from
the liquid detection unit i%¢ t he i quid contai ni ng
portlon .. Then, even thqugh the gas barrier prop
%t heThe qUiah Glesaer 6F QRREZPELPORS A hah 3HES LGNS 3
containing portion, there is no case where the degree
dléﬁoéﬁaéraﬁﬁoﬁm@uﬁttﬁ@aﬂﬂaﬁlHhﬁﬂ @h@lﬁﬁaavadcaﬁ§aﬁﬁ?ﬁat (a
portion is degraded due to a back flow o f gas _
disppérpag@ashenPinbiid dseéarieddonnttasr) BRderiqeatmospheric
Therefore, the liquid detection unit can inprove the
preEgquird det echbomapr eempepatwrehovd*@orwerdd¥ or t he
degradation o f the gas barrier property, can secure
excelAemrdinuid tdetsest Fort wrecivbeoiheahtqebd ofrdveeht quid
the degradation o f the degree of deaeration o f the
cohtguhdnignpt heidnqls chaondeaiinian tporthiecoputbndehethieqondof
cont ai ner. havi ng the above structure, the on/of f
vaVakyerdmydditia chedk ovapyes dhpabetpers ahé llawud datection
derivationdirection of the liquid to the outside, and
unth 0Ses thel BYQUS€ ddrovsirAcrppdirngohoi ¢ hile seld Botay @€p block
the on/off valve as the check val ve may have a

be SlEUETHLHE 1iiuwdl €bn 881 RPERIPIT taforaahbovhPass@de detection |
between the liquid detection unit and the |liquid

un€ent @ké&é@dﬂ@%ﬂ Onché §§<§\hﬁ@| N tha aNc ol GbOTpFOTERLEY from
the flow of liquid

flowing from the liquid detection unit in the liquid containing

portion.

Then, even though the gas barrier property of thé ligquid
detectionunitislowerthantheliquidcohtainingpéftion,thefe
is no case where thé degree of deaération of the liquid in-the
liquid containing portion is degraded due to a back flow of gas
entering the liéuid detection unif or the like.

Therefére, ﬁhe liquid detection unit can improve the
liquid detection precision without concern for the degradation
of the gas barrier property, can secure excellent liquid
detection precision, and can prevent the degradation of the
degree of deaeration of the liquid in the liquid containing
portion.

In the liquid container having the above structure, the

on/off valvemay be a check valve that opens a flowof aderivation



fromthe liquid detection unit. For exanple, the

on/ of f val ve can be inplenentedby a sinple structure
wQHiongssa44 hi npl at e- shaped val ve body. Ther ef orm;T/1H2006/322519

degradation of the degree o f deaeration o f the

liquid in the liquid containing portion can be

prevented at | ow cost. In tdk i quid container having-

e above structure, the |qU|d detectlon %nlt and t he
le—’PﬁEFé“c@ﬁt EURY %ng‘bb‘?t"rcbrﬁ}?af PG E1PS6H 8atRverse
ot her, and the on/off valve may be prOV|ded ina flow

fl@dssage close to the liquid detection unit to be
connected to the |iquid containing portion._ According
to thhecerdirg tpdhithet rugtinee c6hedimiaff patvees ke gheck
I ndependent part that has no relation with the

vapreviay ba vef a tsig usituste inaftviech Apcaren i pf aHd aspagpage
a liquid containing portion for a known |iquid

betw@atai hbe thgtidsdabecpioni dedtwentd the bhfoifl gahveining
between the liquid detection unit and the liquid

pocanbai is sgapedt wobh ias pogsndlErandyt tiee dével oprigr 1 oquid
f the liquid contai ner beconmes easy. In the liquid

freantlae narquiavidagetheéoabavet st fuet arenpl be theuwndof £ valve
detection unit and the liquid containing portion may

cahesenss bdhen s DY @atimgitdhet ruandr é heiag/ofiival seeABlyaped
be provided in a fl ow passage close to the liquid ,

vaCoBt ¥yNg PoRét&fot®, beheoneateihtiod hef | ttei degree of
detection unit. According to this structure, the

delalegﬂtgoﬁ‘)@fai}{bl Ng A i8Nths Bigu ideRendaMi mapbrthah can
has no relation with the provision o f the on/off

beVBL¥GentAQCREdLBEl ¥osthe use o f a liquid

In the liquid eontainer having the above structure, the
liéuid detection unit end the liquid containing portion.mayfbe
separéble from each other; and the on/off valve may be provided
inaflowpassagecloeetotheliquiddetectionunittobeconnected,
"to the liquid containing portion.

Accerdind to this structufe, the liquid containing
portion is an’independent part that has no relation with the
provishnuoftheon/offvalve. Accordingly, the use of a liquid
containing portion for a known liquid container that is not
providedwith the on/off valve between the liquid detectionunit
and the liquid containing portion 1is possible, and the
development of the liquid container becomes easy.

In the liquid container having the above structure, the

liquid detection unit and the liquid containing portion may be



contai ning portion for a known |iquid container that
is not provided with the on/off valve between the
WO panss3det ection unit and the |iquid contai niQr/JrP2006/322519
portion is possible, and the devel opnent o f the
i quid container becones easy. In the Iiquid container
havi ng the above structure,*he liquid of the liquid
contai ning portion may be pressurized by a pressure of
seppEaRuE| LI SR %“B%g s@mﬁf FBE 9B/ %Vﬁﬁé@éﬁ?ﬁ( &gPpgy1ded
~injecti on portion and then may be derived froma
in| g Uiar pagsegepeteFdntd &Nehed 1gut & gentd i HiydiRqdnton he be
liquid detection unit may be disposed in a region that
cohneplkedkéd ﬁh@nﬂaQBF€s§9{éC6FOPhéanessurized gas, and
may include a diaphragmthat is defornmed by a change
in prsseuréinyetpo g n$toWCORr € he thiequi ¥ ibnfeREaining
liquid containing portion and a detecti onmechani sm
pothabndes eat sitdeperden ratd wh that thees dicapkdagaron with the
According to this structure, when the pressure by
prpressunigtdyasragdihsalvhe |Aappmtiorglai,nthgporda p6érm Lsquid
constant, if the liquid residual quantity of the
cohtgihdngopbatnongfper ti knobacdimsidmabhtaiher that is not
derivation amount o f the liquid to the liquid
préet aetiviint Hiohé AOWfEaseby e the werasid eignitheeddquich unit
detecti onunit decreases, and the diaphragmis deforned ‘
anBY th&€hang@ildn peessunengt gdwalidd Nes Assos thg) y arldhethe
liquid residual quantity in the liquid container can.
debeisphedtabedrheom theqadebat aht eNpoEohBE gaaghr agm
In this case, by using a diaphragmthat is likely to

be defprifed) byut Ae-Shangee i MaRASSSHRE dbdvd ke riguird, the

detection unit, residual quantity detection precision
liquid of the liquid containing portion may be pressurized by
a pressure of pre‘ssuriz.‘ed aif to be supplied from a pressﬁrized
gas inj ection portion and fhen may be derived froma iiqﬁid supply
portion to the outside. 1In additioh, the 1iquid detection unit |
‘may be disposed in a region that is blocked from a pressure of
the pressufi zed gas, andmay include‘ adiaphragm that is deformed
by a change invpres‘sure due to an inflow of the livquid from the
liquid containingportion and adetectionmechanismthat detects
the deformation of the diaphragm.

According to this structure, when the pressure by

pressurizedgasagainst theliquidcontainingportionisconstant,
if the liquid residual quantity of the liquid containing portion

becomes small, the derivation amount of the liquid to the liquid

detection unit decreases, the pressure in the liquid detection



can be inproved, while the gas barrier property of the
liquid detection unit is degraded. However, in the
wo 209udsh3eont ai ner according to the fourth aspestT/mfodcse2519
i nvention, when the liquid in the |liquid containing
portion is not derived to the outside, the on/off
val ve bl ocks between the Ii%%id cont ai ni ng portion and
the liquid detection unit. Accordingly, the liquid or
ungisdegreB&esupphrstled diFREMHI®RIISH @fﬁ\i%ﬁﬁet%ém g Gh@nde 1n
detection unit having a | ow gas barrier property to
preléulriequatd Ebataitdingg poherohdhadlvig &hsi ght %3’ residual
barrier property. For this reason, the degradation o f
quihé igas ibatheed ignégecrptefinehechingliedcdécudeited fupm the
has no affect on the degradati on of the degree of
dedeaenatioar ot he thephirggird | bn the s|daps dbg ovstiziond Agaphragm
portion. Accordingly, by using the diaphragmthat is
thhitkebyl 1loe be teber deflobyetiey cha@ngbangepirssursswie ifethe
l'iquid detection unit, the residual quantity detection
liptieal akeB8ceannbeni tproyveitiud In duse diitquide teanttiannerecision
havi ng the above structure, the liquid detection unit
cafBle bems st égurad y tseahasgbanr Openp ngpeft @ gfeedssliquid
portion provided in a nmenber formng the
dekayiiddet.agti 98 WBt-aweh a flexible film According
to this structure, the flexible filmfunctions as a ,
di-aphagevt pati i endafifuRdcOit b Nee £RANAT dih PEESHHY Eourth
of the Iiquid detection unit, and thus the structure
as fecq:rlgf thauind Hetiee! | PRe MRKE 1GRTH RE: gitkRl 1 { gty gbﬂtbrﬂﬁing

i qui d container having the above structure, th

portion is not derived to the outside, the on/off valve blocks
between‘thevliquid cohtaining portion and the liquid detection
unit. Accordingiy, the liqﬁid or gas can be suppressed.from
éht’ering frorﬁ the liquid detection unit having a low gas barrier |
property to the liquid containing.portién»having a high gas
‘barrier property. ‘For this reason, the degradation of the gas
barrier préperty of the liquid detéction unit has no affect on
the degradatién of the degree of‘deaeration of the liquid in
the iiquid'containing portion. Accordingly, by‘using the
diaphragm that is likely to be deformed by the change in pressure
of the liquid detection unit, the residual quantity detection
precision can be improved.

In the liquid container having the above structure, the
liquid detection unit may be configured by sealing an opening

of a recess portion provided in a member forming the liquid



di aphragm may be urged by an urging nenber, which is
el astically deformable by a pressure of the liquid
W0 toomssg4d rom t he |iquid containing portion, iFCEIP2006/322519
direction in which the volune of the liquid detection
unit is reduced. According to this structure, the
def ormation of the diaphragd with respect to the
change in pressure of the liquid detection unit
debectwes moetrateh andlesibabi Fith of a residua
quantity detection operation can be inproved. In the
l'i quidccondBinée tavd sgrubsuabovirstiasibte, fitlefunctions
l'iquid containing portion may be a flexible pouch that
asi 8 foapedady watacts e fdmddley ftihenshaage thepfekapre of
may be nultilayer filnms including an alum num | ayer.
thActioguli digletectthios $hiuctamdethtthetHa gtirdctontad hithg liquid
portion can have flexibility such that the |iquid
detbereon uaieashhybpresspiliouedto the last, and a high
gas barrier property to such an extent that the degree
of denerafd 0DqEaa deh {d Bvenhed ihiyothbeibg dlegradedre, the
Therefore, it is possible to inplenent a good liquid
di6BAtabRIny, Befidgdy bh i ehi Ag\wasdR rdughienharn spusedcally
ltquid is small, and the degree of deaeration of the

de?B?ﬁlgglE' i db§e§§9959§§3ﬁ1ef negubei PoowWegy adedh the 1hguid

l'iquid contai her having the above structure, the

cohtgyhgn oP@léI‘I‘k i %Cgrlgbeglt')ﬁ §RIon SAK b@ié_"%lu}nléeof the
egree o deaeration of the liquid stored in the ‘

1i hgalg 888£§6HI ngO£g|9gdg be suppressed from being

egr ade and the 1 nk resi quantlty
According to this structure, the deformation of the

diaphragm with reSpect to the change in pressure of the liquid
detection unit becomes accurate, and reliability of a reéidual
Iquantity detection operatidn caﬁ be improved.

In the liquid container having the’above structure,; the
liquid chtaining bortion may be a flexible pouch that is formed
by attachiﬁg flevkible films, and the films may be multilayer
films includiﬁg an aluminum layér. |

| According to this structure, the liquid containing
portion can have flexibility such that the liquid therein 1is
easily pressed out to the last, and a high gas barrier property
to such an extent that the degree of deaeration can be prevented
from being degraded. Therefore, it is possible to implement
a goodliquidcontaining portion inwhich a waste due to an unused

ligquidis small, and the degree of deaerationof the stored liquid



in the liquid containing portion can be detected with
hi gh precision. Therefore, it is suitably used for an
WO mlo7/088844 i dge that is nounted on the ink jet rERINOOGE2519
apparatus. In the liquid container according to the
fourth aspect of the invention, when the |iquidinthe
liquid containing portion ix7 not derived to the
out si de, the on/off valve bl ocks between the |iquid
iscenppirabagdpdrbinoheand tihgrhidgdid detection unit, such
that the liquid or gas can be prevented fromentering
fromiheHd qugdidet@ct 4 Dietimiatvitng the dbae dtructure, the
contai ning portion. Therefore, the liquid detection
1i4aiH gan bepraxe the liquid detection precision
wi t hout concern for the degradation of the gas barrier
Propexdyor SECYI € exfied lsaitudtudd, d ciet eelyirer pregesk®Ation
and prevent the degree of deaeration o f the liquid in
oft PBel 1 o4 dd cOPE A AI 119 Y tiiiom ify eBnkeiind ndeghadedn EAE be
present "disclosure relates to the subject nmatter
sug PLALBAds | O JAPANE SR AR, aRal tkatifd MNAS gual 8uantity
05-323977 filed on Novenber 8 , 2005, 2005-347091
ficked venhar. 30, 2005 1554 QN i th  hi
mDI'é%gn*&g?‘u%, B itind oe-tzl%g]zgcoﬁ?i edd%%é%%(gswtéh, high

B0 D o 1B 18T 5514 LARRASLMEY B T paspidse
oYL s Bt 248, LRV ks cestianel v o
ool LB P SR ATl Bt IR LB e
o IO Pressuri zed, state fih{uoi@Pn 2Lihqul d supbly; POrd v rt ion
is not derived to thekoutside, the on/off valve blocks between
the liquid cOntaining portion and the liquid detectionlunit,
lsuch that thé liquid‘or gas can bé prevented from entering from
the liquid detection unit to the iiquid containing portién.
Therefore, the liquid'detéction unit can improve the
liqﬁid<detécticn1brecision‘withoUt‘concern for the degradation
of the gas bargier property, secufe excellent liqﬁid detéCtion
precision, and prevent the degree of deaeration of the liquid
in the liquid containing portion from being degraded.
The present disclosure relates to the subject matter
contained in Japanese patent applicationNos. 2005-323977 filed
on November 8, 2005, 2005-347091 filed on November 30, 2005,

2005-353111 filed on December 7, 2005 and 2006-215220 filed on

August 8, 2006, which are expressly incorporated herein by



Fig. 2 is a longitudinal cross-sectional view show ng
a state where the liquid containing portion o f the
WO 209@0ss3eont ai ner shown in Fig. 2 is pressuri zEdr/JE2D@/322519
3 is a longitudinal cross-sectional viewof a liquid
container according to a second enbodi nent of the
invention. Fig. 4 is a |lon@dudinal cross-sectiona
view of a liquid container according to a third
regppodraeht dFStfetiftention. Fig. 5 is a |ongitudinal
cross-sectional view of a liquid container as a
conpar ative exanple, in which a first flow passage and
a second fl ow passage are renoved froma pressure
BREBEePUS ORI PTadd ©F BHE i BRAWINGHt ai ner according to the
invention. Fig. 6 is an enlarged cross-sectional view
Kid. theld igulchaiontainel  stosarsectFiqnals viemd Showsiauid
state where a liquid is absorbed froma liquid
cogoaiaé niatgqarinigohoianf ar norendrasiswaritzed Statevehtdogh and
aliquid supply port. Fig. 7 is a |ongitudina
shéW 93Ss 5&ct inbiealke & iléwuii Hl istbabirbgd & damqalild dfuiild ¢ogtaining
met hod when a liquid is filled in a liquid detection
pokbiénah & hen--pgeisdueankai Nedt s bhvwouyh &l goudd shipg.l yBport .
is a horizontal cross-sectional view of a liquid
BNt 2l el BRI AL D & SHddr tanedi meal Nfoviirgy a state
invention. Fig. 9 is a longitudinal cross-sectional ’
wh¥tewnef iyl i JEb st £0n1 @4 ek taea i g1t quadfddrithh iner shown
enbodi nent of the invention. Figs. 10Ato 10C are a
intPPgVi 8w angdr£L9gss s€gtional views.illustrating a
l1quid detection unit of the liquid container shown in

ﬁﬁé% Pis a longitudinal cross-sectional view of a liquid
container according to a second embodiment of the inventiénf

Fig. 4 is a lohgitud}nal‘cross—sectional view of a liquid
container acbording to althird embodiment of the invention.

Fig. 5 is a longitudinal cross—éectiohal,yiew»of a liquid
»containerasacxmmarativeexample,inwhidqafirstflowpassage
and a secoﬁd floQ passage are removeq from a pressure receiving
plate of a liéuid container according to the invention.

Fig. 6 is an enlarged cross-sectional view of the liquid
container shown in Fig. 5, and shows a state where a liquid is
absorbed from a liquid containing portion in a non-pressurized
state through a liquid supply port.

Fig. 7 is a longitudinal cross-sectional view illustrating
a liquid filling method when a liquid is filled in a liquid

detection unit of the liquid container shown in Fig. 4.



Fig. 11 is a longitudinal cross-sectional view of a
liquid container according to a sixth enbodi nent of
wa te70sssent i on, and shows a state where a | i qurc/JP2006/322519
contai ning amount of a liquid detection unit becones a
predeterm ned' anount or less. Fig. 12 is a
| ongi t udi nal cross-sectionéﬁ’vieM/shomAng a state
where a liquid containing portion of the |iquid o
Bbnt aPnde showprizomiyl TIOFS-peekstPprzedier f 13 fiquid
a |l ongitudinal cross-sectional view of a |liquid ,
copbpiBEAeRCAREALTI NEP td P Wdile fIosHBedtnedt the {RBention.
invention. Fig. 14 is a longitudinal cross-sectiona
Miew D fsaal loupitedhnal neroagcoedt hgnad aheei ghth liquid
enbodi nent o f the invention. Fig. 15 is a
cohoagnendanabrdiogstseet fofiah ¢nkodoméntt dfqtheg invention.
cont ai ner according to a ninth enbodi ment of the
Fhyentl@. t&i goC 18resaatdpnyi ¢wdandl ccoossssetionadl views
view of a liquid container according to a tenth
ileubedhoeny aflideid nverddoien kirg.t bE itheallgndgdt adnbainer
cross-sectional view of a liquid container according
shb@nannekeyendh enbodi mnent of the invention. Fig. 18 is
an enl arged cross-sectional view show ng theoperation
mhen @ i donditudingli ¢rdetseslicen onailt vskewsfi g liquid
Fig. 17 is derived. Fig. 19 is.a |ongitudinal :
cofE Q%828 afdd ONBIny kevh @fi xa hl &rftbd 8li M difnefe a¢s@rdiRG, and
to a twelfth enbodi ment of the invention.. Fig. 20 is a ‘
shbRBght udiRal §r9ss-Sectdontl ol W fn dddid of a liquid
contai ner according to a thirteenth enbodi ment of the

deEQ¥@95£OQni§E§gcygpgsaCErgéBB¥£ﬁ¥%g&”éﬂ$@hfNygkﬂégy.

Fig. 12 is a longitudinal cross-sectional view showing a state’
where a liquid covntaini‘ng portion of the liquid containerl shown
iﬁ‘Fig. 11 is pressurized.

Fig. 13 is a longitudinal cross;sectional view of a liquid
-container accordiﬁg to a seventh embodiment of the invention.

Fig. 14 is a longitudinal cross-sectional view of a liquid
contalner accérding to an eighthyembodiment of the invention.

Fig. 15 1is a longitﬁdinal cross-sectional view of a liquid
container according to a ninth embodiment of the invention.

Fig. 16 is a longitudinal cross-sectional view of a liquid
container according to a tenth embodiment of the invention.

Fig. 17 is a longitudinal cross-sectional view of a liquid
container according to an eleventh embodiment of the invention.

Fig. 18 is an enlarged cross-sectional view showing the



A liquid container according to an enbodi nent of the
invention will now be described in detail with
wo sfoengsee to the acconpanying drawi ngs . Fi g.PAT/IR0@5/322519
| ongi tudi nal cross-sectional viewof a liquid
contai ner according to a first enbodi nent of the
invention. Fig. 1 shows a skt e where a liquidis
absorbed froma liquid containing portion in a , o
OPABAL pPR LY 2eklh il 811D léq|Uilalu%t§%w’§/ Upditt shogpgn Fig.
2 is a longitudinal cross-sectional view show ng a
17si gt detimBe@-the |iquid containing portion of the
l'i quid contai ner shown in Fig. 1 is pressurized. The
Figui P ciehtaailee it uskingHe criossr seféaragnVipy af pnkiquid
cartridge that is detachably nounted on a cartridge
conbahhenge o?tdiong dfo antwakffetemeediitiMy odpphratpgention.
(l'iquid consum ng apparatus) (not shown) and supplies
Fink. (20 g &) loogd tpdimiailng rhead spesvicded vaewhef a liquid
recordi ng apparatus. As shown in Fig. 1, the liquid
conoataknercchridiclgudes th iodreteai theemined imdyody £ 3 Heni mheéwhion.
a pressure chanber 3 is partitionedto be pressurized
by a pressure unit (not shown) , an ink pack (liquid.
contai ning portion) 7 that stores ink, is accomodated
BEEN MbeEpressurnrrehREbeUT 3THE andvENETH@r ges i nk stored
therein froma discharge port (liquid discharge port) ‘
7b byn & ppesSWshfidde b @ssey chanheredbedihamt i K the
detection unit (liquid detection unit) 1 1 that is

inbBh eI gRSEd babwesn dehe il dpag ek ANdwl BB #dike SaHpd ¥o the
port 9 so as to detect an ink residual quantity. The

acEORbahPehgMBERPRGY. 5 s a flat rectangul ar |

Fig. lisa longitudinal cross-sectional view of a liquid
containeraccordingtxbgfirstembodimentoftheinvention.' Fig.
IShowsastatéwherealiquidisabsorbedfromaliquidcontaining
portionjjlanon—pressurizedstatetxﬁaliqdidsupplyport; Fig.
2 is a longitudinal cross-sectional view showing a state‘where
the liquid\containing portion of the liquid contéiner shown in
Fig. 1 1is preésurized.

| The liquid container 1 of the first embodiment is an ink

cartridge that is detachably mounted on a cartridge mounting
portion of an ink jet recording apparatus (liquid consuming
apparatus) (not shown) and supplies ink (liquid) to a printing
head provided in the recording apparatus.

As shown in Fig. 1, the liquid container 1 includes a

containermainbody 5, inwhichapressurechamber 3ispartitioned



par al | el epi ped casing fornmed of resin. The contai ner
mai n body 5 includes the pressure chanber 3 that is in
w@2mhossds state, a pressure port 13 that serveBCESP2006/322519
pressuri zed gas injection portion for allow ng the
pressure unit (not shown) to send pressurized air to
t he pressure chanber 3 , as3lindicated by an arrow A ,
and a detection unit acconmodati ng chanber 15 that ‘
toake qunpttEszehdY Bk Pgesesronnyhi tndl S lgetagc ingnpack
unit accommodating chanber 15 is a region that is
(lbhocRerbrittaim ingppessioa)of thet presearivied igasctompedated
supplied to the pressure chanber 3 . The contai ner
innmaha bhodys i s noiareees shr idnd diesshiar gesnbeak shvegdathgrein
formed insofar as the pressure chanber 3 can be in the
frohos ed ssihatrere Pheti ki pack di dwbds e bexithl éb gnuehpbedyure
7a that is forned by attaching edges of :
ofat HEl s §ané nettatbam| 3,i laayerarf iinns dearcuhibehuant (liquid
alum num layer is |amnated on a flexible resin film
deteceash ghbher. 1A endt ndy iicade riceBpbee weemnt thle, ih@ pack 7
whi ch anink inlet port (liquid inlet port) Ila o f the
anti"tlﬁedfv}tx}@%hb?'l YWt 354 $s eennawdadan iskhondedid0geastity .
end of the flexible pouch body 7a . The inkpack 7 is
formegof the talivea ndayhamdds ednul §i layenafi | fctangular
t hereby ensuring a high gas barrier property. The inﬁ

paPQ‘?EeZeﬂﬂge&%§i% dgtRELIAN-HBLE . 1 ThAk8n€a0AEEtRA f Body
each other by engaging the inkinletport 1la with the

s heelanoebils iyt e e il nackelndp e ke
a 5?&5§§£@%x%ﬂ?l%ngﬂg%nggives as-a pressurized gas injection
portion for allowing the pressure unit (not shown) to send
pressurized air to the pressure chamber 3, as indicated'by an
.affow'A, and‘a detection. unit écéommodating chamber 15 that
accommodates the ink detection unit ll.‘ The detection unit
'accommodating chamber 15 is a region that is blocked from a
pressure of the pressurized gas to be supplied to the pressure -
chamber 3. ‘ |
| The containermainbody S isnot necessarily aresinmember
integrally formed insofar as the pressure chamber 3 can be in
the closed state.
The ink pack 7 has a flexible pouch body 7a that is formed
by attaching edges of aluminum-laminated multilayer films, on

which an aluminum layer is laminated on a flexible resin film,

to each other. A cylindrical discharge port 7b, to which an



of the discharge port 7b and the ink inlet port 1la. A
packing 17 that connects the discharge port 7b and the
WO mio70si3et port 1la to each other airtight is prowded22519

in the discharge port 7b. In the ink pack Il ink that
i's adjusted in advance at a high degree of deaeration
before the ink detection ud2 1 1 is connected is
filled. The ink detection unit 11 includes a detection
ingninleapertolthawithasletreerss ldpaet theaiebifd@qtign unit
the ink inlet port 1la connected to the discharge port
11715 ebnhketienk padondeghtioame pkdoad itée pbexilplé qaurh body
outlet port) lib connected to the ink supply port 9
7aal orige ank pagiktuds fakmddoddtiiconl ohiinlre- fdminated angti dpyer
par al | el epi ped container main body 5 (a left and right
fidint eeheoBbiynefkbgritYy, aahibbxogbbebbitie23ptbpeérseal s an
opening the recess space 19a so as to partition a
sensorh&hamheick i gud dhdetrectieeacehanherit) 12jgreaconnected
pressure detection unit 25 that is provided at the
t o RN 10 r bhenreassy SPacrk 1% e thoPftessaie th the discharge
recei vingpl ate (novabl e nmenber) 127 that is fixed to
potherbl exiplefid M3 tiof aee i e apressHr endelieebtoion unit
unit 25, and a conpression coil spring (urging nenber)
112%6 hat 4b$26RBRr £S5 G L&t weaR rt Bﬁ R BSSUNEy eeetMbRgenent
plate 127 and an upper wall of the detection unit

orafReMgRdanLp ecﬁégpeﬁblénangh§|@ﬁki9§l%ﬂ ysges1ihe

pressure receéiving plate 127 and the flexible film 23

in a lg%)rag:(f(}inl%gltg&-\g{%ggnklg%t\éoﬂlﬂg%i%fc.htar}%eSSEJ?@Wb and the

chanber 2 I'n the detection unit case 19,
ol EgL B HOLEUL PP MR SOt 080080 ERune
discharge port 7b. In the ink pack 7, ink that is adjusted i‘n :
advance at a high‘degree of deaeration before the ink detection
unit 11 is connected is ‘fil“led.' |

The ink detection unit 11 innludes a detection unit case
~19 that has a recess space 19a connecting the ink inlet port
1lavconnec‘ted to‘the diScharge pdft 7b of the ink pack 7 and
an ink outlet‘port’ {liquid outlet port) 115 connected to the
ink supply port 9 along a longitudinal direction of the flat
rectangular parallelepiped container main body 5 (a left and
right direction in Fig. 1), a flexible film 23 that seals an
opening the recess space 19a so as to partition a sensor chamber
(liquid detection chamber) 21, a pressure detectionunit 25 that

is provided at the bottom of the recess space 19a, a pressure

receivingplate (movablemember) 127 that is fixedtothe flexible



the recess space 19a, and the ink outlet port lib that

is connected to the ink supply port 9 is fornmed to
wezmg/oiBsough the peripheral wall facing the imkr/imber322519

port 1la. Though not shown, a valve nechanismis

provided in the ink supply port 9 . The valve

nechanisn1opens a flow pas e when the ink cartridge

is nounted on 'the cartridge nountin ortlon of the
filpkk3 &0 fraasorde rpgre@@pm%@%e%aorahmulgk Supprya Reegression

provided in the cartrldge mounting portion is inserted
coiiht spthegi nkr suppimergen) ¢9. thhpe by exvurre Pk beitorgen the

unit 25 of the ink detection unit 1 1 includes a
prbettom @t v B d pillede tdhend anorposeaddne dthendehection

the pressure receiving plate 127 by an urging force of
unti he cxempreeksi iony cloahbspiSren@8l abenca bky usgesttidepreedure

fromthe ink pack .7 to the ink supply port 9 , an ink
regyi denpap ha 88 1dTatanids ther £resib porftiilan 280t wed diretdte on in

bottom pl ate 31, and api ezoel ectric sensor
whipheznel estine @€t eBki 8BnYBIt th3bhbthablappl Feduced.

vibration to the ink guide path 33 and detects a free

Vi br ajj oth Sthd e @cic dirnia: taidehe ovi Bhat iiar. Theet port 1la
pi ezoel ectric sensor 35 can detect different free

1sV1'rFH’eQ;I1‘aqu SESERS 3¢ LAY df0a Waeti Bak ran Wit phetiBkoning
gui de path 33 is covered with the pressure receiving

thBhAL §y§%a5@59gxﬁﬂa@he§n§%%%ﬁ@t§6¥€1@5%%éﬁisconnected’

provided in the ink jet recording apparatus can det ect
o R B o PO RS T P e e TR 5 Char P elmeripheral
wal e DLAST Wi [8GCLNID0 PLAL QL2 BEALAI A0 IhAE LM #81ve

y the piezoélectric sensor

mecganism is provided in the ink supply port 9. The valve
mechanism opens a flow passacje when the ink cartridge is mbunted
on' the cartfidge mouhtiﬁg portion'of'ihe ink jét‘recordihg
apparatus and an ink supply needlé provided in fhe cartridge

mounting portion is inserted into the ink supply port 9.
Theypressure detection unit 25 of the ink detection unit
11 includes aioottonlplate 31 that comes intéyclosé contact with
the bressure receiving plate 127 by an urging force of the
compression coil spring 29 when ink is not derived from the ink
pack 7 to the ink supply port 9, an ink guide path 33 that is
arecessportionformedinthebottomplate 31, andapiezoelectric
sensor (piezoelectric detectionunit) 35 that applies vibration

to the ink guide path 33 and detects a free vibration state

according to the vibration.



An urging direction of the conpression coil spring 29
is adirection in which the volume o f the sensor
waehambes4£2 1 is reduced, as described above, arur/B2006/322519
direction-in which the piezoelectric sensor 35 is
di sposed. The ink guide path 33 that is a recess
portion formed in the bottdh4p|ate 31 has a fl ow
passage that has two openings 33a and 33b connected to
each Brdariezpel dongic whnedr diT cefi datertt fefferent free
container main body 5. As shown in Fig. 1, in a
vibtrateéonherat ¢ hecgresisnget o edw thiargoplratte th27ighees de path
into close contact with the bottomplate 31, the ink
3agmbdeopathd3®iphrtheipnssteedeBeetVbngsphceeih27.
cooperation wth one surface 127c o f the pressure
recei mongxamile,127coAttot sinft divagassageodPded aimd the ink
second flow passage 127b (descri bed bel ow) of the
jepr essuraingcepphpgtpbatanlaétare aopnessedet dnt bRe sensor
openi ngs 33a and 33b, respectively. Meanwhile, as ,
chshBwe I NpFidettind dbHErRREsSHIEE EREEINGNG 1Y 8t el that
is separated fromthe bottom plate 31, the ink guide

isPaldb 33 115y @ReNSEL & Hu k & & TRNSAN CHBADE 22 ac&@f@y@@ttlbeth'e

two openi ngs 33a and 33b . The one surface 127c of the

freee§§yf§t£§ﬁe§e@m JIRA& Byl Bhe gl & JOHAY fAGRG R 35.
bration surface of the plezoelectrlc sensor 35,

Substmtm}ia@ '&M@ldﬁlowm U&%pwe%%hoeowrfsge@ng 29

As shown In , 1T ink 1s supplied fromthe 1nk

1sp%gd{_%r7 é@l&rﬂ%?sgﬂ§eh an@rmu(ﬁel oduenLo c?n@cfle%ﬂérnﬁ)élf 21 is

hk pac y pressurized air to be supplied t

reghse reggu Qeesfélﬁqr@e;g HovdN %gg 'n%lq_r%tcecqtohorarywlé&, the

reX|bIe 'S swel

piezoelectr;c sensor 35 is disposed.

The ihk_gﬁ;de path 33 that is a recess portion formed
ih‘the bottoﬁlplate 31 has a_flow passadéfthat haS'ﬁwo openinés
33a and 33b connected to each other.inealongitudinal direction

"of the container main body 5. As‘shown in Fig. 1, in a state
whefe thevﬁressure receiving plate 127 comes into close contact
with the bottém plate 31, the ink‘guide path 33 partitiohs the
detection space in cooperation with one surface 127c of the
pressure receiving plate 127. A first flow passage 127a and
a second flow passage 127b (described below) of the pressure
receiving plate 127 are connected to the openings 33a and 33D,
respectively. Meanwhile, as shown in Fig. 2, if the pressure
receiving plate 127 is separated from the bottom plate 31, the

ink guide path 33 is opened to the sensor chamber 21 through



and defornmed upward according to a change in ink
containing anmount (liquid level) in the sensor chanber
w@207/e860r dingly. Wth the deformati onof the frEMITb®/322519
film3, thepressure receiving plate 127 that forns a
portion of a partition o f the sensor chanber 2 1
moves upward, and the pressifre receivingplate 127 is
separated fromthe bottomplate 31. If the pressure
thedmsi ap el p aBda gpr 33 seﬁgﬁétrtﬁjs‘ﬂ¥6ﬁ$? Ae ' B&tit e praseure
31, the ink guide path 33 is opened to the sensor
rechanbep platard®t hen imle regdeppfretngramibration surface
supply port 9 to the recording head through the sensor
ofcthiaeripare z2k.1 e ¢t honghr a3 pr sdbissenitied 1pr B3 Para lilel with
applied to the pressure chanber 3 , if ink contained
thenvibeaitnknpackfZcdecr eases, the anount of ink to be
supplied fromthe. ink pack 7 to the sensor chanber 2 1
decr easehovAcaar Hiqgl2y,, itthenpries supe liird heosartsorink pack
chanber 2 1 decreases, and thus the pressure receiving
7 pbatge 124n&ppr opatiesr the dos ttamaplpateas shirk bdvinhg the pack
i nk guide path 33. In this enbodi nent, thepressure
B @G o Ngnl A e al%7t§%$dﬁi;ﬂ1(‘e@1tacthé\ﬂﬂﬁb§shﬁre chamber 3,
bottonplate 3 1 by the decrease in pressure of the

inSEREOIn keIt izl vand a1t i BBeat 1 i lSTe tHQPBSSHr Swelled
recei ving plate 127 partitions the detection space in

an@%%rrﬁlte'oquwfdﬂaéegrd[‘ﬁg 96'&@1’1&1@&@ 133 e seta 1tr91r?g amount.

state where ink of the ink pack 7 is exhausted. The

gh@f bl & 41 ) M23nEuWnGtd oS rasr b aphe agim Lty ngw iit@Sthe

I'splacement to the pressure receiving plate I

de25ERLFE 0E S0 13 g%§§?ﬁ§§ £ 7K 1R SURRL B4 iep1ate

sensor chamber
127 that forms a portion of a partition of the sensor chamber

21 moves_upward, and thepressure receivingplatel271is sepérated
from the bottom plate 31.' If the pféssﬁfe receivihig:plate 127
is separated from the bottom platé 31, the ink guide pathl 33’
is opengd to the sensor chamber 21, and then ink is supplied
from the ink subply port 9 to the‘recording head through the
‘senéor chambef 21.

| Even though a predetermined pressure is applied to the
pressure chamber 3, if ink contained in the ink pack 7 decreases,
the amount of ink to be supplied from the ink pack 7 to the sensor
chamber 21 decreases. Accordingly, the pressure in the sensor
chamber 21 decreases, and thus the pressure receiving plate 127
approaches the bottom plate 31 having the ink guide path 33.

Inthis embodiment, thepressurereceivingplatel27 comes



order to detect a m nute change in pressure of ink and

to inprove detection precision, the flexible film23
wref/essabl y has sufficient flexibility. As shoraw/in006/322519

Fig. 1, the pressure receiving plate 127 of this

enbodi nent is provided with the first flow passage

127a and the second fl ow pa@$sage 127b that are two

fl ow passages connecting the detection space forned
intbrosugle athel o dperke t orm ol attke3§ Ak ta decpashe 3B phessure

t he sensor chanber 21. In addition, the second flow
o f phesages ridvinssr dhe 20f a thigne ab whii oW thagsars kxf epesving

to the vicinity of the ink outlet port lib. In the
plabevie? dgsrt beibrs duied dedetcdilver shagecondingrebat hpg with

enbodi nment, if the liquid containing anmount in the
theepskrgehdehest bernes setpredet etriteredhampunhkoof| €8s, ink

the pressure receiving plate 127 cones into contact
pabkth thechRitoteplate 31, and partitions the detection

region in cooperation wth the ink guide path 33 as a

Vi br afHeon) egast & @A 1keXd 0ncAC605 Aisnghy aphehgfgatnapplies

free vibration state to be detected by the

diBheZeEhERETEL tfh%nﬁQés_gﬁr_EHfK@éﬂV_iﬁ@ﬁﬁlaitse 127dadcbkABng to
or a state that the liquid containing anount in the

a SEMSQIrLhaMiak feashesippinlRfebet Bk nethd v ehG@e D1, 1In |

accurately and reliably detected. Further, when ink is

or??? Ctrobggt&i@@ hgut OkrsiRRl ¥n Revls s%rbgopgn@&‘i‘ﬁ(ﬁbeﬁr&ﬁpove |

e 1nk jet recording apparatus in order to fi in

dégggﬁ?Snsﬁﬂ%%ﬁsgB%UbeEhélf1@Qiﬁgéoﬁﬂhkpnz§°59%f%&$&h§r has

Ion on the discharge port 7b of the 1nk pac

sufPNReLhedet Ocibitity.

As shown in Fig. 1, the pressure receiving plate 127 of
this embodiment is provided with the first flow passagé~127a‘
éhd the secohd flow passage 127b that are two flow passages
connecting the detection spéce forﬁed through the cooperation
of the ink guide path 33 to the sensor chamber 21.

In‘éddition, the second flow passages 127b as one of the
two flovzpassaées extends to the vicinity of thej1ﬂ<outlet port
11b.

In the above-described liquid container 1 according to
this embodiment, if the liquid containing amount in the sensor
chamber becomes a predetermined amount or less, the pressure
receiving plate 127 comes into contact with the bottom plate
31, and partitions the detection region in cooperation with the

ink guide path 33 as a vibration reaction region. Accordingly,



the sensor chanmber 21 through the second fl ow passage
127b formed in the pressure receiving plate 127, the

wo ml7/gif3de path 33, and the first flow passagerd2i006/322519
Then, ink is supplied to the ink supply port 9 while
goi ng. back the fl ow passage on which the absorption
force exerts action. Here, ¥ince the ink guide path 33
of this enbodinent is a fl ow passage having the two

a openigrysiB3afxawd 83brathenalsaitst i 6A far cdeteohedhdy the
i nk supply port 9 can reliably exert action on the ink

pigubdéepatrhc3Srmon 3G naekedby Gpedargs 38d andm83br tehatate
connect the first flow passage 127a and the second

thiktoyheasgadge dThsimespaabuvel yn tdweds ¢hssr ahansrereaches
di scharge property can be inproved. That is, ink is

a peddetd pnindd advien the Hnkcguirdeepatdnd@3 ead afiey detected.
vi bration reaction region, and bubbles do not renmain
i n theyd e guiderpatix 33. apecopdingtym tithe idet @abbdR port
preci sion can be prevented from being degraded due to

9 £E8NBd Nidithdual] &%, tardihResé nk cidiny RPpaFRURls €anorder
be detectedwith high precision. Therefore, the liquid

toCOM BHARN i d t@ef s MESr @hadicrent , GanbByerpt { yRGI R exbrts
detecting that the ink residual quantity becones a

acPiedelerinded sl o5 Tiefer @ReeinR pd&idconnected to |
contai ner 100 that “i ncludes a pressure receiving plate

th%%_fgi%torh&\{% e PRV Jihenk el drer f b phsELgw lpzﬁﬁﬁ?&?med |

and the second fl ow passage 127b i s shown |

ihr%rgésgr%s%ﬂq'e(sr?cg@{/fr%f 1éa€£?‘zbi,qt‘rﬁéj.i&%;gakasf { 13I3§Sand

ame ‘St ructure as"t ove | T qui nt al ne )
cn€XEEPL (1 KIRSROESTHNE, T ARl M0PLE Sudf) ALE BPbne ik

supply port 9 while ‘going back the flow passage on which the-
absorption force exerts action. Here, since the ink guidé path
33 of this embodiment is a flow passagé h'aving the vt-:-v‘Jo openings
33a and 33b, the absorption force'from the . ink supply port 9’
‘can reli'ably exerﬁ action on the ink guide path 33 having the
two‘openinlgs 335; and 33b that conﬁect the first flow passage
127a and the s~ec0nd flow passage ‘127b, 'réspéctivély, and thus
a bubble discharge property can be improved. |

That 1is, ink is reliably filled in the ink guide path
33 as the vibration reaction region, and bubbles do not remain
in the ink guide path 33. Accordingly, the detection precision
can be prevented from being degraded due to remaining bubbles,
and the ink containing amount canbe detectedwithhighprecision.

Therefore, the liquid container 1 of this embodiment can



passage 127a and the second fl ow passage 127b. In case
of the liquid container 100, when ink is absorbed
w0 zoomishet | nk supply port 9 connected to 'the pakIB2e66/322519
recordi ng -apparatus in order to fill ink in the sensor
chanber 21, as shown inFig. 5, the pressure
recei vingpl ate 27 cones int3® cl ose contact wth the
bottom plate 31 by the urging force o f the
hacenpr ésscohonobf dptengi9 thahdthéeinkkregeideapaghaBBity
is closed by the pressure receiving plate 27 . Then,
beevRBst hopgbdebermbsedptinountrom the i nk supply port 9
i sperformed, incase o f the liquid container 100, the

- absorpd i ofe ferdre-gloes Inefuiexenntadhniean 100 theti tkcludes a
gui de path 33, and thus, as shown in Fig. 6 , ink is

preakak¥ fddelied nigip tdee b nkogti A6l pabhod3dedthedeiasiid first
bubbl es remai ning in the ink guide path 33 may fl ow

£1baWes ds 4 e 1ecobdianghbeask il faamsgadshyOUPE B -is shown in
Further, the free vibration state to b e detected by

FiE;E? PlBE06! ewxiéb\?@m,sehe%ng@yd R NRANSEED 0 s ke sane
the renai ni ng bubbles, and the precision o f the

stE@%Egyglagu%ﬂ%i%ﬁdvg/ﬂ¥h_Qgﬁﬁgﬁ%ﬂdéﬂrﬁ%|é£%%§k that the

container 1 o s enbodi nent, the second fl ow

prB3ERRds ARy i ﬁggtéwg?e’ ﬁs%%w&%Ji\eihngh@'fqtr%bt_flow ;

extends to vicintyo e Ink outlet port Ii

oaRSFREGLISLY el Bech ool DogeLQE 1%y cupply

e SPRNILIn L8 8 SERN SHBLLS, 61 LABCOMAR sotorves
e« U2 SRLY % Lo BRI 18 TAOY BB P
apparatus in order to fill ink in the sensor chamber 21, as shown
inFig.S,thepressurereceivingplate27comesintoclosecéntact
‘With the bottom plate 31 by the urgihg force of the(compression
coilspring29,andtheinkguidepatﬁBBisclosedbythepressure
‘receiving plate 27.

Theﬁ, even though the absorption from the ink supply port
9isperformed/incaseoftheliquidcontainerlOO,theabsorption
force does not exert action on the ink guide path 33} and thus,
as shown in Fig. 6, ink is rarely filled in the ink guide path
33. As a result, bubbles remaining in the ink guide path 33
mayflowtowardtherecordingheadandcauseatrouble. Further,
the free vibration state to be detected by the piezoelectric

sensor 35 may be incorrect due to the remaining bubbles, and

the precision of the residual quantity may be degraded.



Therefore, ink in the sensor chanber 2 1 is easily
absor bed through the ink guide path 33 connected to
wao he7hsss4 |l ow passage 127a and the second f|®BOT/JP2006/322519
passage 127b, and the bubbles remaining in the ink
gui de path 33 are easily elimnated. In the liquid
container 1 of this enmbodi @¥nt, the sensor chanber 2 1
is configured by seallng the opening forned at the
upperImsipheabedwt € feorite ijeax i kﬂgthﬂﬁﬁwqwans the second
def ormabl e according to the ink containing capacity.
flheppssagel B21b i tomeadm 3%6 preissposedese ivhagbpladem 127
of the sensor chanber 21. For this reason, the sensor
extbadbern e vanibetgadi thye dekmteldetcmr‘eépbndi hgcondihely,
change in liquid containing amount (a change in
wh@rh essitine) absanided dirdretbasinky scppfliyguwed asnaordeosded £ill
space. In addition, ink |eakage can be prevented with
inR isi BRk&&igdiCtNamber 121t bige labguirg ta@mt Abnee ehsafl vt dksrts
enbodi ment, the pressure receiving plate 127 is fixed

act@oﬁh&nfﬂ}@é(ls@c%nfd IEMb23p a 888g EOVER h tdigydeher iaki ont et
of the flexible film 23 corresponding to thechange in

poltati, COM aidiing 1amensl tef atheosess oh& hanbenidd. path 33
Wth the easy deformation o f the flexible film 23,

théE 1ErEéﬁHéété80€bVtﬂgpé@&§n&2§l§@np§§§9§8|sz@||0W
t [iquid level or pressure. In the |iquid container

1-of 4 }%rsemdiﬁﬁ% tﬂé‘geﬁg@r%‘}ﬁ%frr@)‘é% d27{e é?afsﬂlf}ﬁ‘absorbed |

pressure rece|V|ng plate 127 is, in the region facing

thggggg éﬁ{. aﬁegmﬁlaf ﬁ&ﬁu% é%%@iﬂé d E¢rSENSYw 38ssage

in parall ration surface.
127a and the second flow passage 127b, and the bubbles remaining

in the ink guide path 33 are easily eliminated.

In the liduid container 1 of this embodiment, the éensor
chamber 21 is configured by sealing‘théwopening formed at the
upper surface with the flexible film 23 that 1is deformable
according to the ink containing capacity. The piezoelectric
sensor 35 is disﬁosed at the bottom of the sensor chamber 21.

For this feasonh the senéor chambef 21 can be easily
defofmedcorrespondingtothechangeinliquidcontainingamount'
(a change in pressure), and can be easily configured as a closed
space. In addition, ink leakage can be prevented with a simple
structure.

Inthe liquid container 1 of this embodiment, the pressure
receiving plate 127 is fixed to the flexible film 23, and moves

by the deformation of the flexible film 23 corresponding to the



Accordingly, the detection space whose vol une changes
according to the liquid |l evel can be easily forned. In
wao he7hssqui d container 1 of this enbodi nent, theCT/JP2006/322519

pressure receiving plate 127 is urged by the

conpression coil spring 29 as the urging unit forned o

f an elastic nmenber in the4lirection in which the

pi ezoel ectric sensor 35 is disposed. By adjusting the
changengnf bi geidf cetiea tohpt edshwort ¢ Ithepsiengoz9chanber 21.

tinme at which the one surface 127c of the pressure

r eceiwirigplret @ak?7dpdptringitons ¢ hetletBlotdidnlsgaden 2@, the

cooperation with the ink guide path 33 can be
prakgbiteardey vohanyst e 4Ad csinmndatrielusbylan thetlerquald level .

pressure (liquid residual quantity) of the sensor
orcpagbenrd.l to be detected can be easily set. In the

liquid container 1 o f this enbodinent, the tine at

whi chrt hendrieissiire doereiivierg 1plodt @ h127epabtifieans the one

detection space in cooperation with the ink guide path
sud8a€an e sethbprae sHhater vber eingllat ety i 8k ipagie Fegion

i s exhausted. Accordingly, as described above, when _
fablfg! EQ8I ¢ Nt phedudicdiesd tae dRelzBk16akEREdgEnsbhess,

pi ezoel ectric sensor 35 o f the ink detection unit 1 1

suﬁggﬁ9€1§ﬁ3§CtEMel¥a9§§9e§3’@BthnktﬁQd debesti®n surface.

anismfor detecting that the ink residual quantity ,
rblfgh DK dac COIRS aF8 Phodd Yo 1dmbtrh di
AC?%E%F?%PhﬁC??}gg?Eecti'g)r?al View o fa liquid . coorens

coCPREaL PEL; ACERLLNGAL 008 second eappahent of the

nven I qul cont al ner i he second

ebod) EAL JUSES PP EIBILL1IG0Ph YL BnBhANEe2 hld Ble L Sure
place or € pressure .

receiving plate 127 is urged by the compression coil spring 29
as the urging unit formed of an elastic member in the diréction
in'whidh the piezoelectric sensor 35 ié disposeq.

By adjusting the urging fofce of the compression coil
spring 29, the ﬁime at which the one surface 127c of the pressure
recéivingplate127partitionsthedefectionspaceincobperation
with the 1nk éuide path 33 can be arbitrarily Changed; and
simultaneouslyaninternalpressure(liquidresiduaiquantity)
of the sensor chamber 21 to be detected can be easily set.

In the liquid container 1 of this embodiment, the time
at which the pressure receiving plate 127 partitions the
detection space in cooperation with the ink guide path 33 can

be set to a state where ink of the ink pack 7 is exhausted.

Accordingly, as described above, when the liquid container 1



receiving plate 127 in the liquid container 1 of the
first enbodinent. OQther parts than the pressure

WO spensssng pl ate 227 are the same as those o fPaT#EP2006/322519
liquid container 1 . The sane parts are represented by
the same reference nunerals, and the descriptions
thereof will be omtted. A4d shown in Fig. 3, in the
pressure receiving plate 227 o f the liquid container

is 1Gkdesormiimg terthedgecdit: piséarABtris $enser 3wt the
passage 227a and a second fl ow passage 227b that are

inkW@eféGWW@mssngSlDonmmcbén@ff¢E¢IMﬁbEt¢$ﬂﬁS@30®n ink end
partitioned through the cooperation of the ink guide

de pat i 33mkahthe saeftaode thatbeg tRal tdreipkoeisdedia lTeantity
first flowpassage 227a as one o f the two fl owpassages

of exthendsk tpathe7 betdméy pdefothe ink inlet port 1la. In
the liquid container 101 of the second enbodi nent,

when fiRk BS AbSIedt ddiemit beo s oks suppbiya paritewdo f @ bequid
connected to the ink jet recording apparatus in order

coﬁ@afﬂléf Acﬂ:‘ﬁoJ’fcﬁ]lr‘icfﬂazos@%@rcoﬁlalagﬁbbdﬁaenﬁ:h@fabﬁ@rmvéklﬂt ion.
force reliably exerts actionon the ink inlet port 1lla

t hroygh ;the o cbskafihey Passage: 1’2 & colEeBmbbABkment uses a
supplled romthe ink pack 7 to the ink inlet port 1lla

pr 9s°‘uLLé( d QWS ity brﬂ%t'eniﬁgl{'lﬂﬁ: @@tf‘e%ﬁaém qughthBepressure

rst flow passage 227a and the bubbles remaining in

reégfvqugt%i'égg pabh ;33 aLe l‘?@;%' ly c%ln't@l'?l%treq d:f Ohé fSrst

dir nal cross- sectlona vi ew of liquid

AT, A R bpesece o

are rEtl)'xedIsezrarreﬁgtasl'l%%ose of the liquid container 1. The same parts
are represented by the same reference numerals, and the
descriptions théreof will be omitted.

As shown in Fig. 3, in the‘pressuré receiving plate 227
of the liquid container 101 accordiﬁg to the second.embodiment,
a first flow passage 227a and a second flow passage 227b that
aretwoflonassagesconﬁectingthedetectionspacepartitioned
Vthrdugh the cooperation of the ink guide pafh 33 ﬁo the sensor
chamber 21 are provided.

The first flowpassage 227a as one of the two flowpassages
extends to the vicinity of the ink inlet port lla.

In the liquid container 101 of the second embodiment,
when ink is absorbed from the ink supply port 9 to be connected
to the ink jet recording apparatus in order to fill ink in the

sensor chamber 21, the absorption force reliably exerts action



pressure receiving plate 327 that is replaced for the
pressure receiving plate 127 in the liquid container 1
w®Roorhgs3id r st enbodi ment. Ot her parts than theP@rEReew®R2519
receiving plate 327 are the sane as those of the
liquid container 1 . The sane parts are represented by
the sane reference nuneral st2 and the descriptions
thereof will be omtted. A s shown in Fig. 4, in the
onpflesswkeingeei pong ldlattdrdghofthe hiel f s guildw pataeger22a.
102 according to the second enbodinent, a first flow
passager32iakasdpplseaongorh | tove pakspgek32 Ay tthat iakeinlet
two fl ow passages connecting the detection space
poPartid basedyt firough of fiee ceopeuatie ath B3ttrerduh ghiledeirst
path 33 to the sensor chanber 2 1 are provided. The
le‘év?éz;sié ma%&@ﬁa Bisbt be sacond fd aw passage guide
b as the l'ow passages extend to the vicinities

pafh §@ea£8keé91§§ POLhiddee@nd the ink outlet port lib,
respectively. In the liquid container 102 o f the

thir gz lesmérlto N8 L8oabsoEbedohs Omitdheok I31k11q1.11d

supply or t e connected tothe ink jet recording

cogggﬁé au§cégr8{9§r £40a ffﬁ}r&n%mbéhfﬁ@h§e@§oﬁh§hPﬂ@@ﬁtf%n

bsorption®force reli ab exerts action on the

second f'cﬂlvytaﬁe e %%%tzhe%uggat t@ﬁlkakﬁﬁﬂﬁh%\eﬂgrﬁses a

lib an ort rou
assa e 327a.

o L B SRR BBy LG Dboresours
reggagﬁ@éfsa)afﬁazzggyzt%' BRI BIR A g et
embo 1$Q§tguk%3ufa%2r %%?Il eggbggrggé¥%v1ng plate 327
are the same as those of the liquid container 1. The same parts.
are represented by the same reference numerals, and the
descriptionsrthereof will be omitted.

As shown in Fig. 4, in the pressure receiving plate 327
of the liquid container 102 according to the second embodiment,
a first flow passage 327a and a second‘flow passage 327b that
éretwoflowbassagesconnectingthédetectionspacepartitioned
through the cooperation of the ink guide path 33 to the sensor
chamber 21 are provided.

The first flow passage 327a and the second flow passage
327b as the two flow passages extend to the vicinities of the
ink inlet port 1la and the ink outlet port 11lb, respectively.

In the liquid container 102 of the third embodiment, when

ink is absorbed from the ink supply port 9 to be connected to



In order to fill ink in the ink detection unit 1 1 of

the liquid container 102 by an ink filling nmethod of
wo be7osssenti on (liquid filling nethod), for exermpirEpocER2519

shown in Fig. 7, the ink supply port 9 is lifted at

an end in a longitudinal direction of the liquid

contai ner 102, such that th31iquid container 102 is

inclined. Then, a difference in height h is secured
theetnegataredaddiing epppoatusiidec vpenitnd 3127 dnknd &ine iseksor

outl et port-side opening 327e that are two openings on
chaitles bt tonabsbedttiont hercak guiatel patkkr83 attidm on the

first flow passage 327a and the second fl ow passage
sed2Rb dllotvhpapeessuBe7beceraidgly hatnB2Lt IB@pdrs, 11b and

when ink is absorbed fromthe ink supply port 9 to be
oncoRBeatled et pericnkl 4 edhrec dihrgrappar fldls paydddres27a.

is filled in the i'nk detection unit 11 fromthe ink

pack Then}f henlk nk el ehkppatk ST dits RAIIIING a3 bed th€ough

vicinity of the ink supply port 9 is made higher than
thtshﬁnk ko idd §fa tROBB- 8666 OPEAI Y t327 81 kBt tLIEsWigkiddadge 827a

the di scharge port 7b. Then, the ink inlet port-side

anep\?ﬁ‘é rlﬂac?t%?cﬂqflo%hﬁaﬁ’gg §L§ﬁk?0%'n‘éi' Bﬁepﬂ)%@l@@}e@ffél%lng in
| ower side when the ink is filled in the ink gui d

thga&nk3§uéee°5s%3a@3'a%e'eggaleogﬁaméﬂgtedflow

rectiron is e clear . Accordingly, conpared with a

CMM$MM§WMMEW&%IMM%WW'

IS 1n a OleOﬂta state schar

BB P KRS IS 4t %ﬁ%?’%ﬁﬁt@gmn
168},1% flagi/%rqg; n?gthg@e,n fonrk eixsémfpillel,egé grbgwxlq in %th .et7, the
1n}< supply port 9is lifted at an end in a longitudinal direction
of the liquid container 102, such that the liquid container 102
is inclined; Then, a diffevrénce in height h is secured betweén
an ink inlet port-side opening 327d and an ink outlet port—side
opening 327e tha{t are two openings on sides not connected to
the ink guide path 33 at the first fléw paSsage 327a and the
second flow passage 327b of the pressure receiving plate 327.
That is, when ink is absorbed from the ink supply port
9 to be connected to the ink jet recording apparatus and then
is filled in the ink detection unit 11 from the ink pack 7, the
ink outlet port-side opening 327e in the vicinity of the ink
supply port 9 is made higher than the ink inlet port-side opening
327d in the vicinity of the discharge port 7b.

Then, the ink inlet port-side opening 327d of the pressure



openi ng327ei nt hevi ci nityofthei nk supply port 9 is
preferably higher than the ink inlet port-side opening
w@0d053344 he vicinity of the di scharge port 7bPCT/JP2006/322519
Accordingly/ ink may be filled in the ink detection
unit 1 1 in a state where the liquid container 102 is
erect such that the ink supply port 9 turns upward.
Fig. 8 is a horizontal cross-sectional view of a
retﬁQUﬂéQCDh@éﬁﬂ%¥7aﬁt@rdpwgrtéldef%@?@ht%%ﬁﬂdiﬁéhﬁléﬂed in
the invention. Aliquid container 401 o f the fourth
thenbodti geateupeshai3i hkcameecanonnkninlatipphft epd a flow
replaced for the ink detection unit 1 1 in the liquid
dicertabners MdPe oleatrhe Addantienbladi penpar & hetthpatase where
than the arrangenent of the ink detection unit 1 1 are
inkhes sfainel es whisos ehef 1 1 dpel d iagpuniteh io@mt ADBeis 102.a Hheizontal
sane parts are represented by the sane reference
stateer ahs bukd & Hesdbseyeptrapse t herfeohewik detcection unit
omtted. As shown jn Fig. 8 , in the liquid container
1146inobet hapteueth enbodi nent, the ink detection unit
411 includes a detection unit case 419 that has a :
recessn spAGaKk4L08] cOGRRAiRA acabridikgl 8bethdefbodiment of
(liquid inlet port) 411a to be connected to a

thdi $ahaREECRYT hhdR7RnR fsapilDkdpacke49hkapdtaBti pErt-side -
outlet port (liquid outlet port) 411b to be connected :

opteﬁlﬁe 3*2”7‘% SMPREY, iRAM 409 aheng ks dgsspetse® A pestbpably
a'flat rectangul ar parall el epi ped container main

hl?ﬁeXI 4‘%&2‘1 AR U @Hﬁeg%tdjsrl% beBnkAgH Mg §n)the @1c1n1ty

I'm 23 that seals an opening of the recess

o(SPBEC 10050 ok PO AL A S A2 1 Bea
thgo{rglg@e%fecttQ% FG5€8S11 in a state where the liquid container
102 is erect such that the ink supply port 9 turns upward.

Fig. 8 is a horizontal cross-sectional view of a iiquid'
container according to a fourth embodiment of the invention.

Avliquid container 401 of the fourth embodiment uses an
ink detection unit 411 that 1is replacéd for the ink detection
unit 11 in thé liquid container 102 of'the’third embodiment.
Other parts than the arrangement of the ink detection unit 11
are the same as those of the liquid container 102. The same
parts are represented by the same reference numerals, and the
descriptions thereof will be omitted.

As shown in Fig. 8, in the liquid container 401 of the

fourth embodiment, the ink detection unit 411 includes =a

detection unit case 419 that has a recess space 419a connected



space 419a, a pressure receiving plate 327 that is

fixed to the flexible film23 to face the pressure
walaioeosizon unit 25, and a conpression coil spreamIE006/322519

that is conpressed between the pressure receiving

plate 427 and a front wall of a detection unit

accommodat i ng chanber 415 €46 as to elastically urge

the pressure receiving plate 427 and the flexible film
to28n iimla idilredc oot i highidhinhet woiiie 4dfla ke Bengernected

chanmber 2 1 is reduced. The detection unit case 419
tohasdidwehd rghaped 49K bi nifeanpbnk pHEdia 40Yatenidsan ink outlet

integrally formed at one end of a peripheral wall
poPpar tliitldquind bgtilke pecess ldpate B @annand etheo larshagesupply

ink outlet port 411b that passes through the
poPeriphesdbnyakl ttasingribedi nkct ndetopost fYddareot oegular

then connected to the ink supply port 409. Then, ink
pathalc{LpVedrdrite isRASNE i S badler02 (Anfupantiki®wn direction

di scharge port 407b of the ink pack 407 is supplied to

intMg rFOoL0f Nk Nead rfinpm 3 Reak ke SUPRhYORATINAOD thehi ebes's
is offset and opened in the transverse direction o f

sphbE £081 alNels MR PabedyidlSa gl drmk 10Ukl ptessure
port 411b. The contai ner main body 405 includes a

dePLESSUL &y shaner n403; E halod Ridd1 s £hek &Ml t8e recess -

pressure port 413 that serves as a pressurized gas

spéﬁ%iﬂtéaggap;gféég@réqrecaéil Vf‘léjlqglgt@r%sﬁlﬁrh%tumstfim to the

send pressuri ze I to the pressure chanber

11880585 L I SRR Ba an B s dadetectian HAkE 25, and

nmodat’ no a hat accommodates the ink
o SSKESLLODNLL: $Liu ThE gt RLLOD.UDLipPOCOmIool it une
prggggﬁgrree&fzixtfyggp;gleastsé’lréiﬁdar%asa tfq:ol%% %%EE' E?da detection
unit accommodati\ng chambe;-r 415 so as to elastically urge the
préssure receiving plate 427 and the flexible f}ilm 23 inva
direction inwhich the volume of the sensor chamber 21 is reduced.

The detection unit case 419 has the L-shaped ink inlet
port 411la L;hat is integrally formed at one end of a péripheral
wall partitioning the recess space 419a, and the L-shaped ink
outlet port 411b that passes through the peripheral Qall facing
the ink inlet port 41la to be then connected to the ink supply
port 409. Then, ink that flows in the sensor chamber 21 from
the discharge port 407b of the ink pack 407 is supplied to the
recording head from the ink supply port 409, which is offset

and opened in the transverse direction of the container main

body 405, through the ink outlet port 411b.



to the pressure chanber 403. That is, when ink is
filled in the ink detection unit 41loftheliquid
waeonvasser 401 according to the fourth enbodi nieci/JpP2065/322519
shown in Fig. 8 , the container main body 405 is erect
such that the transverse direction of the container
mai n body 405 becomes per petdi cul ar. Then, a
di fference in height h between the ink i nl et port - S|de \
openi Thye 327d admee it e 1hnkodiutdlOst 1pot vdepeniongs32te chamnber
are two openi ngs on sides not connected to the ink
40Qut et pat Hn33 atosbe Jiatst, fal pwepassageoBR 7 Jndhattheerves
second fl ow passage 327b o f the pressure receiving
aspd aire 32t ican bessacikediopatrtiion dbeminkvisy a pressure
absorbed fromthe ink supply port 409 to be connected
unti® trite: ERkwhettd eenld v Appadeat Hsrandths driddsarttd Bhamber
the ink detection-unit 411 fromthe ink pack 407, the
40BNk O Bta R by Shde reRen) &gd 324a ddt itdreurvi €hBEbymefating
the ink supply port 409 becones hi gher than the ink
chbRbet s tehsitdacepRAbAE 32 ithd Anlkh@eveet DbhYuroi f 41he The
di scharge port 497b. Then, the ink inlet port- side

de@@@@h@ﬁ §§290£&@§m95§§§yﬁ§ aeaiend ng phal @ 323108 Bnat is
| ower side when ink is led in the ink guide path 33

blbégéatfﬁémaaﬂ 6 et PRRL . p ARG @ 3 o Jld @6t bensi, plied

ear urther, the bubbles in the sensor cha

2, h gk outlet port-side opening
tOSE%gnE¥SB%g§§n§§HBgcgo?angIy, t he bubbl e di scharge

2 oo e ISR I AL, 4y TBERKESon i
41V&¥%hellqu1dcontainer401accordingtothefourthembodiment,
as shown in Fig. 8, the container main body 405 is erect such
that the transvefse diregtion of the container main body 405
becomes perpéndicular. Theﬁ, a difference in height h betweén
the ink inlet port-side opening 327d and the ink outlet
port-opening 327¢ that are twobopenings on sides not connected
to the ink‘guide path 33 at the first flow passage 327a and the
second flow passage 327b of the pressure receiving platé 327
can be secured.

That is, when ink is absorbed from the ink supply port
409 to be connected to the ink jet recording apparatus and is
filled in the ink detection unit 411 from the ink pack 407, the
ink outlet port-side opening 327e in the vicinity of the ink

supply port 409 becomes higher than the ink inlet port-side

opening 327d in the vicinity of the discharge port 497b.



contai ner according to a fifth enbodi nent of the

invention . Figs . 10Ato 10C are a plan view and
weemsessecti onal views illustrating an ink detscr/irnos/322519

unit. A liquid container 501 according to the fifth

enbodi ment has the sanme structure as the |iquid

contai ner 102 o f the thirdi®enbodi nent, except for an

ink detection unit 511. The sanme parts are represented

by t hehsaneheeaindr emtet pomreralide cgreth itrge3 Zéd ofitptd pnsssure

thereof will be omtted. As shown in Fig. 9, the ink
redet eehiyopl abé t3 51 braecabdiengsi et hieet i frilh iemfddileentn the

has a detection unit case 519 that has a recess space
inR1fa opaeRtsdi ¢ @e@rmd Bk idd ehl@opbrll iand d ildvetiirection

port) 51la to be connected to a discharge port 7b of

isafabBkePagk, 7 redhat i ikeoptbBlepOId HHd Gindoouthahber 21
port ) 511b to be connected to an ink supply port 9 ,

mo@efd@ﬁhgllﬁbﬁér‘ MRS ddhatt ﬁgﬁkssﬂae%‘?ﬁéﬂiﬁﬁ; 92fetifbuoyancy.

recess space 519a so as to partition a sensor phanber
Acgérdgngﬁg,ssclHeebﬁSE?Qtdi%H%ﬂ'gte é?égébay JdfStREQHKIgEL 8Lt ion
the boft 519a,

m of the recess sSpace a pressure

un?gcghyingF&B%gvggovable menber) 527 that is fixed to
e flexible

''m23 to face thepressure detection

uni t éggegalg:g al&gﬁﬁlgéﬁé)fc98isls—§85!t98n§?6/fi}t@1e'c>gizailiquidv

conpres etwee pressure recelving

d; l | f. j. ' [ .
coggghﬁgF%p%%r gvigg ttooa fl%t?‘ieeé%(%ﬂtdyl%%rn;tg&t ﬁﬁg ‘i?&%‘?ﬁé%'n”g ‘Flgs.

0 élas e pressure
oSS B8P L SRR S BT O | g grans
arigf e 0 0 L 05, B P38 L 28R Rng r ene
fi%ggeeclggoodni#enritt hgé5triu—:$ s%mfeI s?t\'f\éucture as the liquid container
102 of the third embodiment, except for an ink detection unit
511. The same parts are 'r‘epresented by the same reference
numerals, and the descriptions thereof will be omitted.

As shown in Fig. 9, the ink c-i’etec'tion unit 511 according
to fhe fifth embodiment has a detection unit case 519 that has
a recess space 519a connected to an ink inlet port (liquid inlet
port) 51la to be connected to a discharge port 7b of an ink pack
7 and an ink outlet port (liquidoutlet port) 511b to be connected
to an ink supply port 9, a flexible £ilm 23 that seals an opening
of the recess space 519a so as to partition a sensor chamber
21, a pressure detection unit 525 that is provided at the bottom

of the recess space 51%a, a pressure receiving plate (movable

member) 527 that is fixed to the flexible film 23 to face the



passage shape havi ng two openi ngs 533a and 533b. In a
state where the pressure receiving plate 527 cones

WO mooog3ese contact with the bottom pl ate 531, PaTEP2006k322519
gui de path 533 partitions the detection space in
cooperation with one surface 527c o f the pressure
receiving plate 527. The op#hi ngs 533a and 533b are
connected to a first flow passage 527a and a second .

prefsewrpadshgetsonbun destd i beddbal evPr6Es $ heh prekk g ing 29
receiving plate 527, respectively. Meanwhile, if the

thptess woapressiod hgtpean £ B2pPressyepareatedd’ fnoml ehe 527 and
bottom pl ate 531, the ink guide path 533 is opened to

ant hppsensall chiarbeet2ct ithr vugh ateotmedapeng MwRMB83a 15 so
and 533b. The one surface 527c of the pressure

asrecelisng galldtyeubdeé titss presauregrere fatmaglate b aAtarahthe
surface o f a piezoelectric sensor 535, subst

flartibakl i npasain al d it édt idre ivivdriadh oaheswhaceofAlse sensor
shown in Figs. 10A to 10C, in the liquid container 501

chambethe1f ikt heafbedi.nent, the pressure receiving plate
527 is provided with the two fl ow passages 527a and

527b Ahainaruid® g4 ow PEssages re@RRECHiore ilbhe formed at a
detecti on space through thecooperation o f the ink

bofglkabﬁleppate 638 30 dHhe prenrsreChanbetidd udbe 4§39 Sts a flow

ow passage 527a and the second fl ow passage 527b. as

pabBEgkWnELAWRAsAA0S0 EXb et 4O LI, nkd Middies anf atBeate
Ink“inlet port 511a and the ink outlet port 511b,

Whtégépﬁgét . \.E%ls%ufr-g:] e b8k o da Rat 8 P33 fhRat i cleﬁEegﬁfﬂ:act

om o e pressure detection unit 525 of this

wigﬁgggé ?ﬁé‘&t&ﬁ‘spf‘a{é Oy p,asgtpegq_ns,gw%theh?%giths 5%9”@891: fions

e transverse direction of the rect angul ar

thg%’eaééceélec% %%%C%OPBaéd])%’er@aéi%nb\99¥h56ne surface 527c of the

pressure receiving plate 527. The openings 533a and 333b are
connected to a first flow passage 527a and a second flow passage
527b (described below) of the pfeésure receiving plate 527,
respectiyely. ‘Meanwhile, if the pressure receiving plate 527
is Separatéd frorﬂ the bottom plate 531, the ink guide path 533
is opened to tﬁé sensor chamber 21 through the two openings 533a
and 5‘33b. The one surface 527c of the pressure receiving plate
527 is, in a region facing a vibration surface of a piezoelectric
sensor 535, substantiallyinparallelwiththevibrationsurface.

As shown in Figs. 10A to 10C, in the liquid container
501 of the fifth embodiment, the pressure receiving plate 527
is provided with the two flow passages 527a and 527b that are

two flow passages connecting the detection space through the



according to the el ectrode arrangenent of a
pi ezoel ectric sensor 535, as shown in Figs. 10A to
wdatgr/os8en ink is filled in the ink detection rRaW/IP2b6H1322519
of the liquid container 501 on the basis of the ink
filling nmethod o f the invention, even though the ink
supply port 9 at an end in 4%he | ongitudinal direction
of the liquid container 501 is lifted in a direction
coobeantapnonf Bhandnkhpuidewiad hcbhd dinghes5dnsgr chamber 21.
inclined, the two openings 533a and 533b o f the ink
gui deTpath 1533 fave bpasszoatd7amankd nbe ddd@rdfdew passage
hei ght. However, a difference in height between an ink
527l g6 PI0s tevsd e PP eRIsEg geA7dxanddato i ttke otdietities of the
port-side opening 527e that are two openi ngs on sides
inRoin CONRRGIedl 1@ drite thakiguiode 1pat bob83 1atb t hespeestvely.
fl ow passage 527 a and the second fl ow passage 527b of
the pressufe BRI Yatdh piat end27isafb hte$enuned bbtabm of
Is, when ink 1s absorbed fromthe ink supply port 9 to
thRep FORBEEL fk £ Ot 116 iU 4 8L o 8OF KL BGRRRAMIMS Had a flow
then i1s filled in the ink detection unit 511 fromthe
[

i A | ANbn e ANEMNG B2781 kBt 1o
pafﬁgg§?§$al?;j%ﬁ?h?ﬁggﬁh%ﬂgﬁgplyngorte9 beégﬁ%s hiéherCtlon

o1, 8D, H1Ec bt ILBL 8011581 98 OIS SIS A B oy >
oo BB B3 150 48 RO o PSS ST 208 o Blncr
S0 B R B8, B8 kot 2 1 auL ol et port

bubbl g & f’j]prgﬁiri%eifﬁﬁgggg%gttﬁe G0& LOKeOHi 98 R 233 JSthe
liquid container 501 on the basis of the ink filling method of
the invention, e&en though the ink supply port 9'at an énd in
thelongitudinaldirectionoftheliqﬁidcontainerSOlis]iftéd
in a direction of an arrow B and the liquid container 501 1is
inclined, the two openings 533a and 533b of the ink guide path
533‘are ho?izontal with‘no difference‘in height. waever, a
differencejj1ﬁeightbetweenzn1inkinletport—sideopening527d
and an ink outlet port-side opening 527e that are two openings
on sides not connected to the ink guide path 533 at the first
flowpassage 527a and the second flowpassage 527b of the pressure
receiving plate 527 can be secured.

That is, when ink is absorbed from the ink supply port

9 to be connected to the ink jet recording apparatus and then

is filled in the ink detection unit 511 from the ink pack 7,



and a flowdirection is made clear. A s a result, the
bubbl e di scharge property o f the ink guide path 533
W0 bat/05844 N the horizontal state can be secur eRCT/IR2006/322519
each o f the above-descri bed enbodi nents, as the
urging unit that urges the flexible film23 and the
pressure receiving plate 1250 (227, 327) toward the
pi ezoel ectric sensor 35, the conpression coil spring \
th29ing usédetHowevesidenspentn® $<tdelcdlpr essiion tepiof the
spring 29, an urging unit formed o f a different
in&l agppl yneober9 ksuciness highleer tbant tiee |ike, imimt bert-side
used. In each o f the above-described enbodi nents, the
openfdgat2vikdi ¢h tthe priessiitg vdcehei dgsphatregelpdr(22B.
327) partitions the detection space in cooperation
wi th thenj rkeginklenpat o33 -iss redpdoiasd abedwretiee ppkekure
the ink pack 7 is.conpletely exhausted, and thus the
reRic8z0elheplhte SeNsef B3 JudiCkiiaRSwAsnaink Nks eMd led in the
- detection nmechanismfor detecting that the ink
inke§hdyal pAuartaz ¥ si Bet N lalkka PRk ild R@ARFEEort, and a flow
zefo. However, if the tine at which the pressure ,
di8eRi¥hNG Pl Rl &e 1216227, 32he RAL I LHHNSHEBS1e discharge
detection space in cooperation wth the ink guide path
[ ts |k of ink;pack 4,4
P G e P T T e s e T B R pore
an?"‘BU?Ho&eH?kQé%1o&h§s§§§5é’e&?&£f! C 2SeNSQL <33 tMY¥ he pbubble
unction as an i nk enddetectionmechani smTtor detecting
th el i dyal_,.qu i N [ p 7o
aipelared pePEeEEen T fatk iR BARL BT ERALadr ap oo

ho&qgo% 8!859%%%rkg%dbe secured. ‘

Ineachcﬂftheébove—describedembbdiments,astheurging 
unit that urges the flexible film 23 and the pressure receiving
vplate 127 (227, 327) toward the piezoeléctric sensor 35, the
compression coll spring 29 is useﬁ.

However, instead of the compression coil spring 29, an
urginguni£formedofeadifferentelésticmember,sudﬂasrubber
or the like, ﬁay be used.

In each of the above-described embodiments, the time at
which the pressure receiving plate 127 (227, 327) partitions
the detection space in cooperation with the ink guide path 33
isset toastatewhereinkof theinkpack7 iscompletelyexhausted,
and thus the piezoelectric sensor 35 functions as an ink end
detectionmechanism for detecting that the ink residual quantity

in the ink pack 7 becomes zero.



enbodi nents of the invention, the recess portion that

partitions the detection space in cooperation with one
wanf/agas40f the novabl e menber and serves as tWeEr/JpP2006/322519

vibration reaction region, to which the vibration is

applied by the pressure detection unit, is not limted

to the ink guide path 33 h&d ng the two openi ngs 33a

and 33b shown in each o f the enbodi nents of the

i nverHdwaweThef téeestngettwhircshioew res seaehr eafe thismg plate

enbodi nents of the invention may be a sinple notch
128hape71 hae7) papeneicrat e defrpert iour bpeeeoih tbeperation

bottom plate 31, not a pipy flow passage. A liquid
wi€RANtRE NEfk afcidigag H G3anet Ber eobodiveny wifertcheénk of the

invention wll now be described in detail with

inkfRNENGE Hh A NeeREEQFPADY(INGL gt @whBgs.prddkterhihddbsBall
| ongi tudi nal cross-sectional view of a liquid

amSQHt:afé‘ﬁélﬁQForgﬁé]‘éblté)zc?elséé@ﬂ@Mcﬁe@»@ faf; ¥BBction as

Invention. Fig. 11 shows a state where the liquid
anqgn'?(t&{cpﬁgge@f@éwﬁeehfantlgﬁ ﬂdﬂ&é%@@ﬁﬁ@thae tERAMEFesidual
becomes a predeterm ned anount or less . Fig . 12 is a .

quwﬁggt ughnﬂ]eciﬁﬁsp§8§tWOBQEoMéngépg%BSna case

qui d containing portion o the liquid

Contamecfhe W ibncEhgaidlel SR a&sw 284 afobLOdbberibed
501 B R ot ; |

cont al Ser SI xt ment Is an In
t:
aa[ih{nl g por@% o%%g?ﬁ%?SFabérye ?g%%gggrel%ncﬁ{attrfﬁgggltlons
%ﬁﬁ? (elc %%gs)spu%rgengn ﬁggﬁ%?tﬁgskn(‘“’n r}cgrgc?gﬂ%jfggg o%q;prpé fn&?able

cordlng appar at us. S the

me%ﬁfa?lﬁgr Y?}%Iatﬁjetsl,‘ea v1br otlon reac%lon i‘eglonl,I go which

the vibration is applied by the pressure ‘detéction unit, is not
limited to the iﬁk guide _path 33 having the two openincjs 33a
and 33b shown in each of the embodiments of the invention. Tﬁe
recess portion shown in each of the embodiments of the invention
may be a simple notch shape that is opened at the upper surface
of the bottom plate 31,‘not a pipy flow passage.

A liquid container according to another embodiment of
the invention will now be described in detall with reference
to the accompanying drawings.

Fig. 11 is alongitudinal cross-sectional viewofaliquid
container accordingtoasixthembodiment of theinvention. Fig.
11 shows a state where the liquid containing amount of the liquid
detection chamber becomes a predetermined amount or less. Fig.

12 is a longitudinal cross-sectional view showing a case where



container main body 5 that partitions a pressure
chanber 3 to be pressurizedby a pressure unit (not
weIomwnys344 an i nk pack (liquid containing portiReW/Jr2006/322519
that stores ink, is accommpdated in the pressure
chanmber 3 , and discharges ink stored therein froman
i nk di scharge port (liquid % scharge port) 7b by a
pressure of the pressure chanber 3 , an ink supply
theot { q@l d quird esiumpipl gy ppottipno £ Hate dupgplidesonbkiner gshown in
printing head of the ink jet recording apparatus as an
Figxt ennals biredisdrdaaesum ng apparatus, and an ink '
detection unit (liquid detection unit) 1 1 that is
i nt er paseq iketvaeaihbe 0k ofacke 7s iatth eh@oidilestpps yan ink
port 9 and detect the ink residual quantity. The
caQQBh@ggeEhﬁﬁlDsb@@ﬂa@hé§l@wﬁﬁﬁﬂﬂ§jkhab ica it @geahbVinting
forme resin . -The contai ner nmain body 5 includes

porReoRr egsuhe ighanker radcbhatnySappazatliesedighati€codsuming
pressure port 13"that serves as a pressurized gas

N (ROE P 10B Al § Wb N § NGIPNESTUG) URb ta HPOh |
apb@k§E§ ?o sgad pressuPlz %m%lr to the p?essure éhgnb e

hedd: P?§V1BQBC§EthQyr@Eo@Eirlﬁé’ éﬁpa§ﬁgu§ det ection

uni taccommodat i ng chamb at acconmodat es the ink

det eckl ot il o The deLect ol it AGGOMDYaLhGes o

chanber Isare nthat i's ocke roma pressure
conta hgr g%ﬁ%&&g% Q%Sét a?%i%ggﬂl ' ggprté)sgtpree RS 3 to

nB ont-ai ne ‘
belpf{geg's?sqfrcesscf}rﬁl% la)é?ree;sgsﬁdrrge ‘gﬁ@ %rn Itnt}1ec%n65| | Xn 1 egc

_ anb 3 EAN vei'n e
coph Qi B1pdy g0 horoRRK halPtid.L i ible; pouch body 7a, | o

pressure chamber 3, and discharges ink étoréd therein from an

iiauid

ink discharge pof_t (liquid discharge port) 7b by a pressure of
the pressure chamber 3, an ink subply port- (liquid supply port)
9 that supplies ink to a printing head of the ink jet recording
apparatus as an e‘xﬁernal liquid consuming apparatus, and an ink
detection unit (liquid detection unit) 11 that is ihterposed
between the ink pack 7 and the ink supply poft 9 and detect the
ink residual quantity.

The container main body 5 is a casing that is integrally
formedof resin. Thecontainermainbody 5 includes thepressure
chamber 3 that is in a closed state, a pressure port 13 that
serves as a pressurized gas injection portion for allowing the
pressure unit (not shown) to sendpressurizedair to the pressure

chamber 3, as indicated by an arrow A, and a detection unit



by attaching edges of alum numlam nated nultil ayer
films, on which an alum numlayer is |lamnated on a
W0 beernisser resin film to each other. A cylindrrCBIP2006/322519
di scharge port 7b, to which an ink inlet port (liquid
inlet port) 1la of the ink detection unit 11 is
connected i s bonded to onédEnd of the flexible pouch
body 7a . The inkpack 7 is formedof the
acgbawoAaminantharkarul § i thyleradaamodataeycenslr fagegtion
high gas barrier property. The ink pack 7 and the ink
undétlect i Gheuds tedt ibravel € enrosnedatta ngadrondar by 1s a region
engagi ng the ink inlet port 1la with the discharge
thpar is7bloThat fsomtaerarks \paxlo 7 tdred pries sivrk ze@et getsi sa be
unit 11 can be detached from each other by rel easing
subbé iedgagetrbrt pokstheedcbehbege3port 7b and the ink
inlet port 1la. A packing 17 that connects the
di scheigeopont néb rarid bdwdy bnls not ebcpestrila ati=eacthember
other airtight is provided in the discharge port 7b.
inkBgtrhe liynkopaed imsofdaik dhathel pradsustedhambadvanee 8k in
a high degree of deaeration before the ink detection
thenklioted ksa€ennected is filled. The ink detection unit
11 includes a detection unit case 19 that has a recess

spacerddankopaerty Res tahel tRkol 8lRfudpobbd b eraneE edrmed
to the discharge port 7b of the ink pack 7 and an ink

byoé'E£§<EhPQ{;tec{dé&%‘fda@ﬁﬁlhﬁ&mPQQﬁlnbt@dQﬂf‘l"&clt%rt ¢ilke, on
ink supply port 9, a flexible film23 that seals an

whgeﬁnéﬁgalhtﬂrﬁr{ﬁf:@§§e§p9§eial’r?ﬁ‘xast%c?%nt9 PP&%}El'Zﬁllé)@eéln film,

sensor c (I'fquid detection chanb

tog%tg?gurn&g}?g?thgcée Slg{HSrtl %tcHang%r Wirdegpat tbNghich an
pace 19a sure

ink inlet port (liquid inlet port) lla of the ink detection unit

11>is connected, \is bonded td one end of the flexible pouch body

7a. Theinkpack7is formedof the aluminum4laminatedmultilayér

film, thereby ensuring a high gas.barriér\property.

The ink f)ack 7 and the ink detection unit 11 are connected
to each othér by engaging the ink inletport 1lawith thedischarge
port 7b. Thaf is, the ink pack 7 and the ink detection unit
11 can be detached from each other by releasing the engagement
of the discharge port 7b and the ink inlet port 1lla.

A packing 17 that connects the discharge port 7b and the
ink inlet port 1la to each other airtight is provided in the
discharge port 7b. In the ink pack 7, ink that is adjusted in

advance at a high degree of deaeration before the ink detection

unit 11 is connected is filled.



recei vingpl ate (novable nmenber) 627 that is fixed to
the flexible film23 to face the pressure detection
wQmior/02844 and a conpression coil spring (urgi NECTIED@Y3R2519
29 that is conpressed between the pressure receiving
pl ate 627 and an upper wall of the detection unit
accommodat i ng chanber 15 arf# el astically urges the
pressure receiving plate 627 and the flexible film 23
in a Thedctd dateatihncinitthé lvnehedes at deteehsop unit case
chanmber 2 1 is reduced. In the detection unit case 19,
19t hhatnkasnh etepass sidace sl Iantasgrald i rfoortined iak onéegngort
o f a peripheral wall partitioning the recess space
1139apnasdttetonkheudi ethapoge paoibt tHatofi Sheonmécipedkt @ and
the ink supply port 9 is forned to pass through the
anpenkpbet abtwabtt f ari ;gid heatindt ipdret) pat cbhaectleaugh the
not shown, a valve mechanismis provided in the ink
inkUPPbY1 PYdrd9, dha emlvie Fechand smaopessla 414 @wening the
passage when the ink cartridge is nounted on the
re€dkkl EPg8eMDUAt 0 0a POId it taft itdie d Blenjselr cBaabdirngliquid
apparatus and an ink supply needl e provided in the .
de¢atkhbA9enARYBL) Ng1POkt heBskarengettedibAt ani he2bnkhat i
supply port 9 .The pressure detection unit 25 of the
proBqdat a¢t irR Witcch b ngldidescasbospom plase 31ptbabure
cones into close contact with the pressure receiving .
| 7 ' f i i bxi
e B e A L LR e L o T BT e g by ot
fiﬁ?l é?%o'fna\l%ésyﬂglt;%e%%ﬁfregdetégti ugH'tde PQ?’\B aggofn?§éssion
i's arecess portion fornmed in the bottomplate 3 a
recess. 627 [ vi ded, Q. t L Mi-ng
coptarirs3s Cutally sBleh i 2ot FhRe B R BeE KR ene

prlers]s%%gpreercaéigpngmptl%ttehgz17 I’llknd an uppei: wall of the detection

unit accommodating chamber 15 andelastically urges thepressure
receiving plate 627 and the flexible film 23 in a direction in
which the volume of the sensor chémber 21 'is reduced.

In the detection unit case 19, the ink inlet port 1lla
is integraily formed at ohe end of a peripheral wall partitioning
the recess spaée 19a, and the inkoutlet port 11bthatis connected
to the ink supply port 9 is formed to pass through the peripheral
wall facing the ink inlet port 1la. Though not shown, a valve
mechanism is provided in the ink supply port 9. The valve
mechanism opens a flow passage when the ink cartridge is mounted
on the cartridge mounting portion of the ink jet recording
apparatus and an ink supply needle provided in the cartridge

mounting portion is inserted into the ink supply port S.



gui de path 33, and a piezoelectric sensor
(pi ezoel ectric detection unit) 35 that applies
woedorassizen to the i nk guide path 33 and det ectBCEIH20@#322519
vi bration state according to the vibration. The
pi ezoel ectric sensor 35 can detect different free
vibration states (a change 3h anplitude or frequency
of the residual vibration) according to whether or not
t he i Blke qriefsUsEt AeBSCE s0Rdidrted " | i hendn praadafte on unit
receiving plate 627. For exanple, a control unit that
11j snphedégledbduteme liagle P btthadcepdfag Mpatafascapct with
detect a pressure in the sensor chanber 21 by
t heetreetsisng ed efeseratiingn Pd aft et He T [exi o eufging 2Borpat of sthe
supporting the pressure receiving plate 627 accordi ng
conprile ibneeo V1 lspatiingn?2 8tvatten detkets abtbgerhged from the ink
pi ezoel ectric sensor 35. An urging direction of the
pac@nPr esstlon ood Isupprlivngo2® Bs andimlkecduiode ipatkhidgh thhé is
volunme o f the sensor chanber 2 1 is reduced, as
a desekkbedrabovefommet d rdichecbbofomnpWhieBthe recess 627a
pi ezoel ectric sensor 35 is disposed. The ink guide
thB&t Bs38rb9ided EGETHhePPieisenrkoraedi i hnyhebot ¢ cdrpl atce a8 to
1. As shown in Fig .11, ina state where the pressure
fokRCEAVE NOi Ph alte B3¥cE60MBE $pd ®e GlrosBopeRbAEHNW T th the ink
bottom plate 31, the ink guide path 33 partitions the
gudgkegtd@n spacend gogperatiertWith ddsdecepsebddacetric
the pressure receiving plate 627. Meanwhil e, as shown

dekBCEiGn dh2sit) Bt fRa Presaure Lesehyvipg df ahe 62y Jifide path
separated fromthe bottomplate 31, the ink guide

e N S e S
Vibrafﬁé"bf%gééﬁg%tric sensor 35 can detect different free
vibration states\(a change in amplitude or frequency of the
residual vibration) according to whether or not the ink guide
path 33 is covered with the pressﬁre receiving plate 627;
For example, a cohtrol unit that is provided in the ink
jet recording apparatus can detect a pressure in the sensor
chamber 21 by d-etecting defofmation of the flexible film 23 that
is supporting the pressure receiving plate 627 according to the
free vibration state detected by the piezoelectric sensor 35.
An urging direction of the compression coil spring 29
is a direction in which the volume of the sensor chamber 21 is
reduced, as described above, and a direction in which the
piezoelectric sensor 35 is disposed.

The ink guide path 33 is a recess portion formed in the



of the piezoelectric sensor 35, a surface that is
substantially in parallel with the vibration surface.
wom7esewn in Fig. 12, if ink is supplied fronrdhEP206ks22519
pack 7 to the sensor chanmber 2 1 due to a pressure of
the ink pack 7 by pressurized air to be supplied to
the pressure chanber 3 , ins@he ink detection unit 11,
the flexible film23 is swelled and deformed upward
boatoovrpdiaig 3. a Achsingen in Figk ldontmpesitag earhmn tlié pgasdure
level) in the sensor chanber 2 1 accordingly. Wth the
redefiorimat paate t27heohéexibte didsr 2 nttde priessuehe bottom
receiving plate 627 that forns a portion of a
plRa&kt B1j ath®finkhgusasseaticizanpert2tiondvigse Wewayat,icandpace
the pressure receiving plate 627 is separated fromthe
inbebbpeYptabs With Ifhd heduessune 6 eCeieip1e g3hatee ré2éiving
is separated fromthe bottomplate 31, the ink guide

plRath 633 i sMeRENRE1IED hBesmenaOinchaghen221ifandet peBssure
ink is supplled fromthe ink supply port 9 to the

re&%q%%nlgl Beads -hraugbpk hgr 88NSQAIm AMANBEE £ 3. p B¥EN 31, the
t hough"a predeternm ned pressure is applied to

1n& §§§§fﬁ3gwyﬁﬁ¥néﬁto%%éégﬁéﬁy%ﬁéﬂﬁgrbmtr@%éﬁ%essure

7 decreases, the anount of ink to be supplied

regegggggg%iggcQ@@khgstQJ¥Q %ﬂﬁ?&a&ﬁ?ﬁpan%m%tlon surface

cordingly, the pressure i'n the sensor

ofcg?gg%f ;Jel%%%&%%sgén pdl hus, J]fa gggﬁsgsggkghegauy

approaches t e bdt

o B PR 2 LR FEgt. (ho messure

comnes 0 con with the bottom
i.n ressure of ,the sensar

I b d
P oy SRR T e ot ik R El £ 1855808 Ak pack

7 to the sensor chamber 21 due to a pressure of the ink pack
7 by pressurlzed air to be supplied to the pressure chamber 3,
in the ink detection unit 11, the flexible film 23 is swelled‘
anddeformedupwardaccordingtoachange1n1nkconta1n1ngamount’
(liquid level) in the sensor chamber 21 accordingly. With the
deformati&noftheflexiblefilm23,thepressurereceiVingplate
627 that formé a portion of a partition of the sensor chamber
21 movesupward, and thepressurereceivingplate 627 is separated
from the bottom plate 31. If the pressure receiving plate 627
is separated from the bottom plate 31, the ink guide path 33
is opened to the sensor chamber 21, and then ink is supplied
from the ink supply port 9 to the recording head through the
sensor chamber 21.

Even though a predetermined pressure is applied to the



partitions the detection space in cooperation with the

ink guide path 33 is set to a state where ink of the
WO mlo7pscks 7 i s exhausted. The flexible fil m 23PCT/IP2006/322519

functions as a diaphragmthat applies displacenent to

the pressure receiving plate 627 according to a

pressure of ink to be suppld®d to the sensor chanber

21. In order to detect a m nute change in pressure of
prieskugadcchankbaipdovid dek eenited nedeen $henink peckl edebkeases,

film23 preferably has sufficient flexibility. In the
thaboveardes€rirbetolbegaigpt datdainrmer tBOlink pathki’sto the sensor

enbodi ment, if the ink containing amount (liquid
chambtai 1i nigcaraskts). ohRctbedseodpr WrapbessRré beddwesensor

the predeterm ned anobunt or |ess, the recess 627a of
chbhBeprEssdce cagesi vamg thhuat €hé Dk aitriet ronsitheg plate 627

detection space serving as the vibration reaction
app8hOAekNtEOOPEE Bdh Qil At d B T heavitky glied@ npatyhi3d3. path 33.

Accordingly, a freguency having acoustic inpedance

Correﬁ@@ﬂ@&@@bb@ih@ﬁﬂﬂﬁﬁﬁpyggy@pe@Ecbmeih?@uyﬂdk27comes
path 33 and the recess 627a appears. This frequency

inP8CUBS & I eAUeRCYot OB b1RaM A bk MamIaBeY cR¥aCaHstESsure
I npedance when the pressure receiving plate 627 is

ofsw?lﬁﬁ‘rﬁ%r?éjorf At batt gpupkat ndlat and & dnkf eeeBss 627a -
mar ked f ,

y appears . Therefore, the change in free

pa¥E9E§Bhgg{:1~r¢et @é@e%gia?tﬁﬁggc%qﬁ@og}ﬂekg% iBh&#o8! %ﬁ%riirpx guide

sensor . and t or state'that the liqu
oot rinad | GVl &R e Rechr B ary AR oAby Sed:

gﬁ;ﬁglél}eedﬁl%!@bigl%iqw ??fBﬁE'El%?is RICY idqgghirgghhc%astegﬁgfies
displacement to the pressure receiving plate 627 according to |
a pressure of ink\to be supplied to the sensor chamber 21. 1In
order to detect a minute chia-nge in-pressuréof ink and to improve
detection precision, the flexible film 23 preferably has
sufficient flexibility.

In the above-described liquid container 601 of this
embodiment, if the ink containing amount (liquid containing
amount) of the sensor chamber 21 becomes the predetermined amount
or less, the recess 627a of the pressure receiving plate 627
partitions the detection space servingas the vibration reaction
region in cooperation with the ink guide path 33. Accordingly,
a frequency having acoustic impedance corresponding to the total
volume of the ink guide path 33 and the recess 627a appears.

This frequency becomes a frequency lower than a frequency by



partitions the detection space in cooperation with the

recess 627a provided in the pressure receiving plate
wWERH7/85538s t0 i ncrease the volume of the det eckdwIP2006/322519

space. Accordingly, there is no case where the

resi dual vibration becones snmall due to an

i nsufficient volunme of. thes&ibration reaction region

and the detection is inpossible, or, even though the
acd@kecti @Rpkesapessivhka, taedpttesaneereastnotinheplate 627 is

di stingui shed due to a slight difference in frequency
sephentil ESomPERe®hdtt dihe13ersol , chadherd iz fkrand eMiapkedly

It is blocked. That is, the vol une o f the detection
ap§ggg§.as the vibration reaction region changes due to

he npvenent of the pressure receiving plate 627, and
the ?l?«%’?éf&ré npedancgakael e fm%r of €t i¥h det £E4 1 fF be

the difference in frequency o f the residual

detiREatl 82 }Let lpl%ZB%ﬁ%'chrgct Qe £CIs Wity PhEMtime or state
precision t i nk residual quantlty In the sensor
R R e TN
t h
L e
[ t 601 hi .
CLZ%&"W: Eleésnmﬁr%%t b g ERe open.rﬁé“%%er 21
ornmed at er. surface wt |b| f

o2 RAF PR aEBr R tla%osrpcﬁ%glpocw%eﬁt ot Feoeos

capaC|t The piezoelectric sensor 35 spo d

t7ﬁé’rk96ft1tdcﬁﬂ Wt thRETEERESE r&?a%vewgzala%%? ? feg %élaﬁrease
t he sensor chanber 2 1 can be eaS|ky

the volume of the detectlon space cordlngly, there is no

case where the residual vibration becomes small due to an
insufficient volﬁme of the vibration reaction region and the
detection 1s impossible, of, even thouéh the detection‘is‘
possible, a difference cannot be distinguished due to a slight
difference in frequency when it'is openéd in the sensor chamber
21 énd when it is blockéd. |

Thatis,thevolumeofthedetectionspacéasthevibration
reaction region changes due to the movement of the pressure
receiving plate 627, and the acoustic impedance varies.
Therefore, by detecting the difference in frequency of the
residual vibration, it is possible to detect with high precision
that the ink residual quantity in the sensor chamber 21 reaches
the predetermined level.

As a result, the liquid container 601 of this embodiment



def ormed corresponding to the change in liquid

contai ni ng anount (a change in pressure) , and can be
wezmrhys3eonfi gured as a cl osed space. | n addi tPORJP2006K322519

| eakage can be prevented with a sinple structure . In

the liquid container 601 of this enbodinent, the

pressure receiving plate 620 is fixed to the flexible

film 23, and noves by the deformation oft he flexible
canjhayez EBPEESPBMRE ﬁ@tﬁsttlﬁe Ehahgde hnkitfRigual quantity

cont ai ni ng anount of the sensor chanber 21. Wth the
re@&QySdéh@rﬁﬁﬁﬁ@ﬁeémlﬂhé prpewnkl-e film 23, the pressure’

recei vi ngpl ate 627 can snmoothly follow the |iquid

| evel Imthgridssuirdconhather 1604 Hthbarabesiingdt otlfe sensor

this enbodi nent, the pressure receiving plate 627 has,
chianbeme2 i egé arorfdciuned by geblanhgobhs waenoffdrtweed at the

pi ezoel ectric sensor 35, a surface that is
uppelbstsantfiaalel wiith pareal fladx st fhlem v2 Br ahaonisudkdoemable

Accordingly, the detection space whose vol une changes
acaeedndgngbothbeihk gk d Bvielg caapdua teasi Thief pigedelkntric

the liquid container 601 of this enbodi nent, the
seBEBgESBHEL § efiedpdduH pltattBebBdttomus fethdsdid®dr chamber 21.

conpression coil spring 29 as the urging unit forned

of anpetashis PBAHEK, | thé heellbsLCth&fbéA Wi 6AntBE easily -

pi ezoel ectric sensor 35 is disposed. By adjusting the ~

de¥b9hBE cfcﬁrr(@sﬁgncil% EOWRERSH YL €RI1li gBREI d¥h Zdin famount
time at which the recess 627a of the pressure

(2T @EELYd N9 PF&L SuB2Y7, RAL E4h PSch b1 JleEHil R 3PA6 & Elosed

cooper at i on ‘
space. In addition, ink leakage can be prevented with a simple
structure.

In the liquid container 601 of this embodimenf, the
pressure recéiving plate 627 is fixed to the flexible film 23,
andmoves by thedeformationof the flexiblefilm23 corresponding
to the change in liquid containing amount of the sensor chamber
21. |

With thé easy deformation of the flexible film 23} the
pressurereceivingplate 627 can smoothly followthe liquid level
or pressure,

In the liquid container 601 of this embodiment, the
pressure receiving plate 627 has, in the region facing the
vibration surface of thepiezoelectric sensor 35, a surface that

is substantially in parallel with the vibration surface.

Accordingly, the detection space whose volume changes according



with the ink guide path 33 can be arbitrarily changed,

and sinmultaneously an internal pressure (liquid
WO BBi/disak4s quantity) of the sensor chanber 2 1 p@r/ir006/322519

detected can be easily set. In the |iquid container

601 of this enbodinment, the tinme at which the recess

627a o f the pressure recei® ng plate 627 partitions

t he detection space in cooperation with the ink guide
topatie 33 wan Bevsdt ced Researd luhdremefk of the ink

‘pack 7 is exhausted. Accordingly, as described above,

when ﬁhethﬁqdﬁﬁuégnﬁﬁmﬁ@ﬂnﬁri§“ﬁbe@fa§hhﬁ pmkodiment, the

cartridge, the piezoelectric sensor 35 of the ink
prestsect srcaaving nlebe b/ dfsf eguedeby thedawrmsgifn coil

end detection nechanismfor detecting that the ink
spresigddl a gidet ntging uhd fokmpdckf 7athedests czeembe Fiip the

.. 13 is a longitudinal cross- sectional view of a
dilriegttiidncamt aihrieh ateopdienrngeflecarsievernisoen3édivent spbsed.

the invention. A s shown in Fig. 13, in a liquid

cont aBnpesd 704t dfig t tiee seweintd Bdodinfertthe thepression coil

i mprovenent of a portion of the liquid container 601 :
spFhawn2ibn Eheg tidd &5 wmden tSpeciddesd |ap7aamf the pressure

openi ngpassi ng through a pressure receiving plate 727
reice i0iaekad dye a7 phexi bl ené ith@ bt dx Wi Shaddien poepste ion

receiving plate 727 is fixed, thereby formng a recess :
witR72hR Pards pHteh tie saepasatboseapiiyhenbhgebd and

contai ner 601 shown in Fig. 11. The sane parts are

sikBRteseRLed yoyn tih%ef%ﬁ\%?l plh‘:"«{)ﬁ@wﬁ l@gﬁﬁﬁaéés i@ lhh@nt ity)

description$ thereof v e onmtte The fl exible

off kth¥ G3nlsora hanpakl 09 €base! AeFBTREY c@RdpbhUSsil D set.
the liquid container 701 of the seventh enbodi nent;

In the liquid container 601 of this embodiment, the time
at which the recess 627a of the pressure receivi‘ng plate 627
‘partitions the detection space in cooperat-ion with the ink guide‘
path 33 can be set to a state whel;e ink of the ink pack 7' ié
exhauste.d. Accordingly, as descr\ibed'above, when the liquid
container l is uséd as an ink cartridge, the pliezoelectric sensor
35 of the ink ‘detection.unit 11 can be effectiveiy used 'as an
ink end detection mechanism for detecting that the ink residual
quantity of the ink pack 7 becomes zero.

Fig. 13 isalongitudinal cross-sectional viewof aliquid
contaliner according to a seventh embodiment of the invention.

As shown in Fig. 13, in a liquid container 701 of the

seventh embodiment, the improvement of a portion of the liquid

container 601 shownin Fig. 11 ismade. Specifically, anopening



the recess 727a o f the pressure receivingplate727has
one surface formed o f an el astic nenber. Therefore,
wazoonsisng to the |iquid container 701 of the BEwENIv/322519
enmbodi nent, in the detection space that is partitioned
by the ink guide path 33 of the sensor chanber 2 1 in
cooperation with the reces$1727a of the pressure
receiving plate 727, the attenuation of the residua
pagksbnat tbnoughsappresseack e e valngmplatange”’ is blocked by
characteristic (conpliance) due to elastic deformation
a olekbplél eximl 23 fid mRAZH dhel pyeerareurktaee vahagt peéate 727
recess 727a. A s a result, the anplitude o f the
isr eskdypl tivé beay | fyrnciary hereassky7 et ectthempdrttieare the
detection precision can be inproved. A s the elastic
saffendbeihbee S£ae Dggthe cwerplindiceol nsHdvn Lacess. 127a, The
instead of using the flexible film 23 descri bed above,

sahB& PF €S HHL rEBEEENh g Rittel SRETr dyr d1ecd alRE a0 sf, and
rubber or plastic having elasticity. However, I|ike t he

th@r8§§HE§pE§635VtHGrQB§t@1Y27b9foﬁbt§e§nb°d|nent when
the flexible film23 is used as an elastic

”e"befﬁé’rf”ﬂe%btl@e f%ln' 25U 8CE-0Fa 1 NEq TEGRSS I mbRbe’dS and
shown in Fig. 13, the recess /727a that secures a

thMQ' i }'@@nﬂf &h? @‘@*yt%[) @o(lc%'fpkh@nge)qeg@ﬂ ngbct)c(i)lment, ‘,

orned ing.an opening forme

t h late Vi |

thgﬁaFSnggygp?ﬁgﬁﬁg>%ﬁe%ﬁ§¥¥§§%J¥€§?P£€ ﬁgg%ﬁgdgﬁsurface
th duct t Fi 14

ol BRa P harHar tar e R ohal Vi ew of a1 i guid o

Fgcéaﬁner é?évwgég%rdQn%ntgléHnIil%%?%dcon élgértJBﬁ of the
seventh embodiment, in the detection spabe that 1is partitioned‘
by the ink guide ﬁat&133 oﬁ the sensor chamber 21 in cooperation
with the recess 727a of the pressure receiving plate 727, tﬁe
atténuation of the residual vibration is suppressed by a volﬁme
change characteristic (compliénce) due to elastic deformation
of the flegible film 23 forming one surface of the recess 727a.
Asaresult,théamplitudeoftheresidualvibratioﬂcanbeeasily
detected, and the detection precision can be improved.

As the elastic member for securing the compliance in the
recess 727a, instead of using the flexible film 23 described
above, thepressurereceivingplateitselfmaybe formedof rubber
or plastic having elasticity.

However, like the pressure receiving plate 727 of this

embodiment, when the flexible film23 isusedas anelasticmember



A s shown in Fig. 14, in a liquid container 801 o f
the eighth enbodi nent, the inprovenent o f a portion o
W0 200hesBigui d contai ner 601 shown in Fig. 1 1 pGI/IR0@&/322519
Specifically, in a single recess 827a that is forned
in a pressure receiving plate 827, a connection path
827b .that connects the sen&br chanber 2 1 and the
recess 827a at the liquid outlet port libis
foaddnyi ohal byl1oswelhscdadtehet hateshe? 2danexs i Drowratim Flg
827b is added, other parts are the sane as those o f
13t henéd ir@uje@scoaﬂaiumﬂrt 68dusbswnvbhukechdrlge Tharaateristic
parts are represented by the sane reference nunerals,
(congltiheceesernhpbé anisnglherfeeted bhlbebprbideing an opening
According to the liquid container 801 of the eighth

foefRadidBat s thieugecessp82¥a-Enaped prie dhe ePf @SS Eng plate
receiving plate 827 is connected to the sensor chanber

7221ywiWhi ERel B18xLHAMT £ BRACE AW o3 dsAige meabeRe, th¥reby
the connection path 827b. Accordingly, unlike the

1mBE%%§Hbe pi8eRic¥iRgtpl.ate 727 in the seventh
nbod |nent I nst eadof securing the conpliance by

forn?gggppg:§¥5HQ$%1Quﬁlkgqdf%%%ﬁ%égggbﬂ!fblé@%fa]Jquld

flexi I m 23 as theelastic nenber he anplitude

cogkaﬁggé gé&gyéh? QgégfgﬂgHEHneﬁﬁéﬁfﬁéﬁgc?@%h%elgyguaEOn.

ssin attenuation of the re :
?’L}Eraﬁ é‘h&v‘?ntﬂggﬁe%eﬁtd O'lns%a(‘iqc%%rt'cto'n%%qgeQVBBEecif the
gU|de ath codperat I on the recess 82
R T e e TN
cogﬁﬁgfmcasgﬁiar TSR, 5
reggggrg§§gdthg9%2$%%&%edtQg g’ gégéﬁke receiving plate 827,.
a connection path 827b that connects the sensor chamber 21 and
the recess 827a at the liquid outlgt porf 1lb is additionally
formed. Except that the connection path 827b is added, other
parts are the same as those ofvthe liquid container 601 shown
infig.ll.y Thesamepartsarerepresentedbythesamefeference
numerals, and the descriptions thereof will be omitted.
According to the liquid container 801 of the eighth
embodiment, the recess 827a formed in the pressure receiving
plate 827 is connected to the sensor chamber 21, which is a liquid
space having a large volume, by the connection path 827b.
Accordingly, unlike the pressure receiving plate 727 in the

seventhembodiment, insteadof securingthecomplianceby forming

one surface of the recess 727a with the flexible film 23 as the



of the residual vibration can be easily detected, and
thus the detection precision can be further inproved.
woAmoa0Fesul t, the |iquid container 801 of thiSPCT/JP2006/322519
enbodi nent can have a function of detecting that the '
ink residual quantity becones a predeternined anmount.
Fig. 15 is a | ongitudinal &dbss -sectional view of a
liquid container according to a ninth,enb%dinent of
clggé icnpeRbeEn. the AMWTYGE |l thes restdyali ghpgation upon
contai ner 901 of the ninth enbodi ment, the inprovenent
degech ippr ¢2 P eEHE R RiuiSHPESRSSi 1her tb@la%W‘HPrFioé the
. I'lismade. Specifically, ina single recess 927a that
rejsg dpghnBabrat acprebsihe dad@a iy Shage PgrLitjoned by the
connection path 927b that connects the sensor chanber
ink guade ph&hrééess g9ozmenetine Vighi GhenrecepsrB2iaa
is additionally formed. Except that the connection
pat h D2&dh, itheaddddnuettion pirtke ares tdea sandrad itdmosd the
of the liquid container 601 showmn in Fig. 11. The sane
depearctsoarspaapp @sent 2ohéy btyHe esamke gne flerpside3 Bofetrtad sensor
and the descriptions thereof will be onmitted. According
chaabkhe2 1 iiquicdopentainarw P tife trkeesisn8h7endf adienpnéssure
the recess 927a fornmed in the pressure receiving plate
re@iviisgcpnaest @27t Ds thepmensord chaikekr t2te , Wahehamsl atude
liquid space having a | arge volunme, by the connection :
ofPehd AEMuACEabdRRIbY, catnlikeakhe ypaessot edf et vhog the
plate 727 in the seventh enbodi ment, instead of

det@eURbAJpkBeiceBRl kaACBebyut BRBE NgmpREvELL face of the
recess 727a with the flexible film23 as the elastic
menbes ot hesap! idride; ghihhe esitialg odi §f atHieNeMPO8iment
can have a function of‘detecting that the ink residual quantity
beéomes a predeﬁermined amount.
Fig.15jxsalongitudihalcross—sectionalviewofealiquid
container according to a ninth embodiment of the invention.
As shown in Fig. 15, in a liquid container 901 of the
ninth emboaimenf, the improvement of a portion of the liquid
container6015£owninFig.llismade. Specifically,inasingle
recess 927a that is formed in a pressure receiving plate 927,
a connection path 927b that connects the sensor chamber 21 and
the recess 927a at the liquid inlet port lla is additionally
formed. Except that the connection path 927b is added, other
parts are the same as those of the liquid container 601 shown

in Fig. 11. The same parts are representedby the same reference

numerals, and the descriptions thereof will be omitted.



detection can be secured by suppressing the

attenuation of the residual vibration of the detection
wepmcespartitioned by the ink guide path 33 i nPCT/JP2006/322519

cooperation with the recess 927a. Then, the

attenuation of the residual vibration of the detection

space partitioned bythe inlkb4guide path 33 o f the

sensor chanber 2 1 in cooperation with the recess 927a

of thecpoedsug etpedievinigiyplct eo®RFingr sGPpr efsethe ninth

Therefore, the anplitude of the residual vibration can
embedemashky detertedss @4 Mirscrtdhie idettdet porspneei seopiving

can be further inproved. A s aresult, the liquid
plaestaE nes Arheaftedhts tharbmﬁsmnthambehme whiamdsioohiquid

of detecting that the ink residual quantity becones a

spREedekerinigned papyat voFuge, 16vi aha |angidadidal patioss27b.
-sectional view of a liquid container according to a

AcE@BBBn%W@Qdhﬁ@ﬂkeoﬁhbhpréggﬁﬁé|QéceAVSnghpm@tén7EUgln the
1 a liquid container 1001 of the tenth

se@gﬁgmémﬁydlﬂéﬁ%'fﬁgﬂ%ﬁﬂ@PEeQuE1@g@W@ddﬂbKﬁaﬁJ&%yformlng
liquid container 601 shown in Fig. 1 1 is nade. In a :

on@r§§§f'£@e rECeh¥i AOpd &4 & 2502 t hWen & 0@ 1k027 amai as the
27b are prOV|ded SO as to partition the detection

elggﬁgg thBQPDGE W ud her icpfe QQEQ%uQthlggat§Bg upon -

connect i on 7c and 1027d that connect the

deE88§§§ﬁ &Q Z%hgggulgaa%/ %.?Q%s gﬂ%ggh%h é%ﬂm@%@ the

rovi € recesss a an r espect Ively.

e BRI S SR IS I 02
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Then, the attenuation of the residual vibration of the'
detectionspacepartitionedbytheinkguidepathBBofthesensor
chamber 21 in cooperationAwith the recess'927a of the pfessure
receiving plate 927 is suppressed. Therefore, the amplitude
of the residual vibration can be easily detected, and thus the
detection brecision can be further improved,.

As a result, the liquid container 901 of this embodiment
can have a function of detecting that the ink residual quantity
becomes a predetermined amount.

Fig. 16 isalongitudinal cross-sectional viewofaliquid
container according to a tenth embodiment of the invention.

As shown in Fig. 16, in a liquid container 1001 of the
tenth embodiment, the improvement of a portion of the liquid

container 601 shown in Fig. 11 ismade. 1In a pressure receiving



thereof will be omtted. In the Iiquid container 1001
of the tenth enbodi nent, the two recesss 1027a and
wddd7hsBer ned in the pressure receiving plate BOR2P2006/322519
serve as two fl ow passages that connect the detection
space partitioned through the cooperation of the ink
gui de path 33 serving as th@recess portion to the
sensor chanber 2 1 through the connection paths 1027c
plane 1027d, tvespeces vl Y02 mcemddilAgy, arherFakided do as to
path 33 provided in the sensor chanber 2 1 partitions
patrhe tdetnethe are tedden apgoeper aboparak i bntvietht wbe ink guide
recesss 1027a and 1027b provided in the pressure
partéceBdyiagd plaainectidh paths 1@ Tananende27bet vat yrmrafct the
the detection space. Therefore, there is no case where
relche ssesndoal andbr@ o betenesnsonrl thattiget @ Aare provided
i nsufficient volunme of the vibration reaction region
inafidle e «delieC02 VA drsl 1 0POSSitdsperiveaven bhadghpdhes than
detection is possible, a difference cannot be

thdi gtEBgUshesdueid® A atld gbb7dhfé enencanicnabr EMENGE the
when it is opened in the sensor chamber 21 and when it

hlq%l*al kG ithat dB 4t W, recesssl 1027ige a88nd 038Pt s are

formed in the pressure receiving plate 1027 is

regcz@@%ﬁtt%@ syths%a%%né@feg}%@ﬁﬁmg%awmam 15e Aekk9Yb¥ions

Space having a | arge volune, through { he connecti on

thB?%B% %ggic %”@ﬁlQ%Zﬁ respectively. Accordingly, thg

e residual vibration upon detection

can be. sgeur o Yo SUBOr 838l dhe A LenuaLlon ofpbienent,

resi dual ~ Vi bration t'ection space partitione

theytvsg]%eCfgf\%ai anﬁ%é%?ﬁé—}g f89ﬁ88rﬁ§ ltR ﬁ’%é?s&rhe receiving

recesss

plate 1027 serve as two flow passages that connect the detection
space partitioned through_ the cooperation of the ink guide path
33 serving as the recess portion td the senéor chamber 21 t>hrough,
the connection paths 1027c and 1027d, respectively.
Accordingly, the ink guide path 33 provided in the sensor
chamber 21 partitions the detection space in cooperétion with
the two recesss 1027aand 1027b provided in the pressurereceiving
plate 1027 so as to increase the volume of the detection space.
Therefore, there is no case where the residual vibration becomes
small due to an insufficient volume of the vibration reaction
region and the detection is impossible, or, even though the
detection is possible, a difference cannot be distinguished due
to a slight difference in frequency when it is opened in the

sensor chamber 21 and when it is blocked.



When ink is absorbed fromthe ink supply port 9 to be
connected to the ink jet recordi ng apparatus in order
wo 2007054344 nk i n the sensor chamber 21, an absor@i/irn06/322519
force exerts action on the discharge port 7b o f the
i nk pack 7 connected to the sensor chanmber 2 1 through
t he connection path 1027d, Gfe recess 1027b, the ink
gui de path 33, the recess 1027a, and the connecti on «
pat h T027ci$ ortred tiwe trheepsessOiéaranai Mhgp fotmed in the
1027, and then ink is supplied to the ink supply port
pre swhirker gyos ngi b ek at kel 74 s pasgages coht atihehs ¢higor chamber
absorption force exerts action. That is, ink is
21relhabhyid id Leduin shece Hagirigle patbhe3Z hsnd heehrough the
vi bration reaction region, and bubbles do not remain
Cohﬂeblﬁﬁohnﬂﬁagﬂs cieo pad Bnd31 0T ey efedpsctidietedct.i OAccordingly,
preci sion can be prevented from bei ng degraded due to
theCBRb ML Bdqbubbl ese rERAIRIAQr @ibtheibhaubeh cotaitiiedn can be
1001 o f this enbodi mrent can have a function of

se@%&%@tﬂﬁgupﬁﬁe skDggithle 4©esdluad i SHIgRtHHYr KELANEB v@bration
predet erm ned anmount. I n addition, even when the ink

ofgt'flnged&ié@t?@h has @ saétlestaenze@@p e '1§1kd%6§«55%5tﬁ 33 in

Ink can be reliably filled, and the ink

co%%@&g'trﬂbﬂgwﬁmu@ C%@cggsgeg@gbgda%t hobhgh preci sion.

structures o QUI etection unit, the

li qui g, det r?]&' on E%%h'@qveaqlnq( e e.Lry’ p‘pl}% 9 to be’

recess por |on the YECESS ezoele

cog%tggg'ogo $iAPddhgeLLEs ki %gs?ggg& dlrs:%asmr 9i11

|nven |on ar ructures
B R oS i g
on the discharge port 7b of the ink pack 7 connected to the sensor
chamber 21 through the connection path 1027d, the recess 1027b,
the ink guide path 33, the recess 1027a, and the connectipn path
1027¢c formed in the pressure receiving plate 1027, and then ink
is supplied to the ink supply\port 9 while going back the flow
passage on Wthh the absorptlon force exerts action.
That is, ink is reliably filled in the ink gulde path
33 as the vibration reaction region, and bubbles do not remain
in the ink guide path 33, Therefore, detection precision can
be prevented from being degraded due to remaining bubbles.
Therefore, the liquid container 1001 of this embodiment
can have a function of detecting that the ink residual quantity
becomes a predetermined amount. 1In addition, even when the ink

guide path 33 has a shape in which it is difficult to fill ink,



invention . In each o f the above-descri bed
enbodi nents, the conpression coil spring 29 is used as
WO b@705geng unit that urges the flexible fil mB3r/ardos/322519
the pressure receiving plate 627 (727, 827, 927, 1027)
toward the piezoelectric sensor 35. However, instead
of the conpression coil spréhg 29, an urging unit
formed o f a different elastic nenber, such as rubber
in®r chhebé i kel i atmlyy e lusel. ahd ehehimk fcdriteaining amount can
above-descri bed enbodi nents, the tine at which the
bePHRSSUredr eaeihvihighpbatei626n(727, 827, 927, 1027)
partitions the detection space in cooperation with the
i nk guhdestpatdt B3ed 9rsehetlo quist aceevhiena umkt p thd hequid
ink pack 7 is conpletely exhausted, and thus the

deRic@2Q8hesh shbe 8 NI n39abUBGHd ST a%h@nréagsg Aetaet the
i on mechani sm f or ‘det ecti ng that the ink residua

re‘&‘é@@t I EYel 1é9§elé‘5tpﬁgl‘de7té&°§m3%n§‘€r OanHOVE¥elikd fin the
time at which the pressure rece|V|ng pl ate 627 :

11%% & a Hee &ﬁﬂhepan{géd e dRLECHIGN SRACES the

|ncooperat|on wi t e i nk guide pat% 33 is set to a

st?h%tt r vbn 'erg%ho éft@ﬁe' 9}509995?%cff‘b@&aéinﬂoa)ﬂﬂ@;ﬁg,edbut
tate ere predeterm ned sma amount renal ns

o5 SABRECHAL VAT 20 S S0 05 Bt B
residual quantity in the ink pack 7 beconmes zero soon.

InvEPERET i qui d contai ner of each of the above-descri bed
Sg??id#ggﬂés Of t etlhneVen Iove ehsecrri%ce%sse%gdll?n%ntthat the

compression coil spring 29 is used as the urging unit that urges
the flexible film 23 and the pressure receiving plate 627 (727,
827, 927, 1027)‘toward the piezoelecﬁric sensor 35.

However, instead of the compressién coil spring 29, an.
urging unit formed of a different elastic member, such as rubber ,
or the like, may be used.

In each_of the above-described embodiments, the time at
Which the pressure receiving plate 627 (727, 827, 927, ’1027)
partitions the detection space in cooperation with the ink guide
path 33 is set to a state where ink of the ink pack 7 is completely
exhausted, and thus the piezoelectric sensor 35 functions as
aninkenddetectionmechanismfordetecting that theinkresidual
guantity in the ink pack 7 becomes zero.

However, if the time at which the pressure receivingplate

627 (727, 827, 927, 1027) partitions the detection space in



the detection space in cooperation with the recess of
t he novabl e nenber and serves as the vibration
WO Bach5om regi on, to which the vibration is apptT/aod®y322519
the pressure detection unit, is not limted to the ink
gui de path 33 having the tmo openi ngs 33a and 33b
shown in each o f the enbo®8rents of the invention.
The recess portion shown in each o f the enbodinents o
cofpehet i pnent tlorkheaynbegal d¢ i & r?ét &R SR ehatatg where
opened at the upper surface of the botton1p|ate 31,
inkhobfa ghiepyiik opaphsdages mearhyi axbanshffer sacdortd righere
to an el eventh enbodi ment of the invention will now be
preésteibided rsrgelaphownthr emé Bhehc e toPiBEOaEE6HPARYS PYSOL
drawings . Fig. 17 is a longitudinal cross -sectiona
35wiegwiahcaibhops dncomk amededecoi dnmge ¢lanimn épevéatacting
enbodi nent of the.invention . Fig. 18 is an enl arged
th&t OSise Sieth irersdldwalewushawit rgihheheperiatdaak iheacthes zero
liquid of the liquid detection unit shown in Fig. 1 1
sobg.derived. A liquid container 1101 of the el eventh
enbodi ment isan ink cartridge that is detachably
mountad +oR 2 igaRtHr t8§ea MREAtd NG 4 LIfoRhe ibGMe+@ks¢EIbed
recordi ng apparatus (not shown) and supplies ink to a

emﬁéﬁﬂﬁéﬂgsQQ&QMPEHVéH@QOhﬂtﬁﬂﬁré@@@%gbﬂglaﬁnﬂﬁﬁiw§rt1@§ons
shown in Fig. 17, the liquid container 1101 has a

th&?ﬁk@b&% d@%&b@@gkd%ﬁéFﬁtﬂ&H®iEhQW&ﬁbé&ﬁ§§ﬁ%ﬁemovable
an 1 nk pack (liquid containing portion) 7

méﬁﬁ@f §ﬁ§r§ér¢@§eﬂ£QJk§\@Eﬁﬂﬂﬂ?ﬁﬁ%@gck@ohh§eEﬁgﬁsUf@ which
anmber , an ink detection unit

the vibration is applied by the pressure detection unit, is not
limited to the ink guide path 33 having the two openings 33a
ana 33b‘shown in each of the embodiments of the invention. The
recess portidn shown in each of the embodiments of the inventién
may be a simple notch shape that is.opened at the upper surféce
of the bpttom plate 31, not a pipy flow passage.

A liquid container according to an eleventh embodiment
of the inventién\dillrunvbe described in detail with reference
to the accompanying drawings.

Fig. 17 isalongitudinal cross-sectional viewofaliquid
container according to the eleventh embodiment of the invention.
Fig. 18 isanenlargedcross-sectional viewshowing the operation
when the liquid of the liquid detection unit shown in Fig. 11
is derived.

A liquid container 1101 of the eleventh embodiment is



(liquid detection unit) 9 that has a fl ow passage 9a
to be connected to the ink pack I1 and an ink
walenrosson port (liquid derivation portion) IBCT/FR006/322519
derives ink in the ink pack to a printing head as a
liquid ejecting head. The container nmain body 5 is a
casing that is integrally f& med o f resin . The
contai ner main body 5 includes the pressure chanber 3
ant hatk @447 igday ddwat statdetachlesgureupberd a3 ghgartridge
serves as a pressurized gas injection portion for
moahtéwongC ¥ heoprads or enkidiat rAEPrgABENM PR &g (not shown)
pressurized air to the pressure chanber 3 , as
andngdippl édsbynkrt@arr pwiat ingndead det@cidemh iunithe recording
accomodat i ng chanber 15 that accommodates the ink
apgetrectnison unit 9 . The detection unit acconmodati ng
chanber 15 is a region that is blocked froma pressure
of thespsessurizedigaslip beeslupphiédcootaheepr &38lirbas a
chanmber 3 . The ink pack 7 has a flexible pouch body
coR@atihatr maifh asomed Sbyhat tpgeodt ingi cdg@spoefsure chamber 3, an
alumi num |l am nated nultilayer filnms, on which an
ingl yatRUM 1 qyes ddndamitf edrenoa)f Feghbt est®@sd$ ink and is
filmto each other. A cylindrical ink supply port 7b
actemBheR ebhenf t 19w fassage Saaankrt Be dmkirdetreleic®ion unit
unit 9 is connected, 'is bonded to one end of the :

(lﬁﬁﬁ&ﬁ@éﬁé@%ﬁgh@WQy)5@ha¥W%§J$l@@§EsZab§Qﬁﬁ&@@c@nﬁected
the alum num lamnated nultilayer film thereby

fl i-gh DK ki RFaReyH thel ik Paekifat
togggyﬁﬁgg?%ibagtgg??%n unitlb are co%ﬁéctgdigg'eachl arron

wo 88 P Rgag ke LhRcnenaoan: Bh b peHpo heac
asdthEELQH ggEEting head.

“The container main body 5 is a casing that is integrally
formedof resin. ThecontainermainbodySincludesthepressure
chamber 3 that 1s in a closed staﬁe, a pressure port 13 that
serves as a pressurized gas injection portion for allowing the
preésureuﬁit(notshown)tosendpressurizedairtothépressure
chamber 3, as>indicated by an afrow A, and a detection unit
accoﬁmodating chamber 15 that accommodates the ink detection
unit 9. The detectionunit accommodating chamber 15 1is a region
that is blocked from a pressure of the pressurized gas to be
supplied to the pressure chamber 3.

The ink pack 7 has a flexible pouch body 7a that is formed

by attaching edges of aluminum-laminated multilayer films, on

which an aluminum layer is laminated on a flexible resin film,



9 can be detached fromeach other b y releasing the

engagenent of the ink supply port 7b and the fl ow
wezmgags4Oa. A packing 17 that connects the i nkCBIRPI6y322519

7b and a pipe 19b serving the fl owpassage 9a to each

other airtight is provided in the ink supply port 7b.

In the ink pack 7 , ink thal0is adjusted in advance at

a high degree o f deaeration before the ink detection
tousath®tlsecondecyednisital| vuk sOpplhi ghrdegpeetofvhich the

deaeration neans a state that has a dissol ved gas
flamopatsanal Perof hane al ok sl e asiranonti s( aonnected, 'is

di ssol ved gas anmount in a saturation state) under an

boatigBspbesne qressutbeaf 1 ex oY ergdoucdpedgt tae (EC)inkypack
20% A s regards ink that is used in the ink jet

7 { € idtyodpHas atluwsinufn-t1Ae iniattedgen] €Ons gat fiinmd,hehereby
saturation state is about 10 PPM the state where the

end@giag af hdgaeyaki eAriksckeptopeteys to a state where
the dissolved nitrogen content is 8 PPMor |ess. The

| nk deteGlI0PatRi 1 aflal i Yhasd et 8ot 861 on tugidr £ashnd8ted
that has a recess space 19a connecting the flow

top@aséﬁ?‘g%h%'% @yqntgaslhaktm@mwp%ﬁ& balvll,tratﬁg%;bg@ppl y

' m 23 that” seal s an opening the recess space 19a so

pogﬁ bg PaFkiLion Q:l-tﬁa}e]rl%% ghanber gl]-’th@ B‘Esﬁgfgctlgn unit

etection unit 25 IS prOV| at the bottomo

%QS S Coeescsaérrrgeaac%lﬁﬁaéﬁ%@ﬁéw regel, 34 19 reh@t Bngagement

novabl e IS supporte

of g%x' E’la% %%ﬁg é?ggé}%gl bﬁetﬂéeﬁ%epggégﬁé' 99, unit

A packing 17 that connects the ink supply 7b and a pipe
19bservingthefldwpassage9atoéachothérairtightiSprovided‘
in the ink suppiy port 7b.

In the ink pack 7, ink that is adjusted in advance at
a high degree of deaeration before the ink detection unit 9 is
connected is filled.

The\high degree of deaeration means a state fhat has a
dissolved gas amount smaller than a dissolved gas amount (a
dissolved gas amount in a saturation state) under an atmospheric
pressure at a normal temperature (25°C) by 20%.

As regards ink that is used in the ink jet recording
apparatus, if the nitrogen content in the saturation state is
about 10 PPM, the state where the degree of deaeration is kept

refers to a state where the dissolved nitrogen content is 8 PPM

or less.



(urging nmenber) 29 that is conpressed between the
pressure receiving plate 1127 and an upper wall of the
walaioeosizon unit acconmodati ng chanber 15 and PCT/JP2006/322519

el astically urges the pressure receiving plate 1127
and the flexible film23 in a direction in which the
volume o f the sensor chant&r 2 1 is reduced. In the
detection unit case 19, the pipe 19b serving the flow
passafee 19 ids tiegttégnalihyt fOrimed uge soaedemecbform unit case
peripheral wall 19c partitioning the recess space 19a,
19%apHat hiea s Nk merd satsipacepdPt ddnnsct dngechd o jpaspassage 9a
t hrough the peripheral wall 19c facing the pipe 19b.
andhenghi metdeshowa i en wad e 1nechafl sxib se pf v ded tihatt Beals
ink derivation port 1 1 . The val ve nmechani sm opens a
anfdmln?sﬂa@eew@g@ dpwrd Nika eards tdlgarks tAvUnt ©6h o6 thember
cartridge nmounting portion o f the ink jet recording

218ppYralusirandedBcik Aknsupd ¥ sneedt 6 Ppevidadd ot the bottom
cartrldge nmounting, portion is inserted into the ink

ofdBhEVAELESS pg,%ascéll odhes s deleatiioy wllatce25metzab1e
the ink detection unit 9 includes a bottom plate 3

me&B@E COMBS {0 i¢d gésges_)e&a%n vvﬁéﬂtfﬂ%xmgsyifm 23 to face
rece|V|ng plate 1127 by an urging force of

th%ogpésﬁéfg &Pééiﬁgﬁto ttﬁ%S%EHa'QK:dn?pMsﬂﬁ{ 'c\(ﬁq sprlng"‘

eln ei1n erivation port 1

(ugg%Pgumh% %@‘t 2%3 iéé ﬁg%%€%p§ téwé@ﬁof'ﬂg' f)?gssure
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chanb
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re\cl:le?(/?ygoglg%atflg Cz%é“{lrge tfolexi%le film 23 in a direction“
in which the volume of the sensor chamber 21 is reduced.

In thé detection unit case 1,9' the‘pipe 19b serving the
flow passage 19a is integrally formed at one end of a peripheral
‘walll9cpartitioningthe recessspace l9a, andtheinkderivation
porf 11 is formed to passkthrough the peripheral wall 19¢ facing
the pipe léb. Though not -shown, a valve mechanism is pro;\fided
in the ink derivation port 11. The valve mechanism opens a flow
passage when the ink cartridge is mounted on the cartridge
mounting portion of the ink jet recording apparatus and an ink
supply needle provided in the cartridge mounting portion is
inserted into the ink derivation port 11.

The pressure detection unit 25 of the ink detection unit

9 includes a bottom plate 31 that comes into close contact with



vibration . As shown in Fig. 18, if ink is supplied
fromthe ink pack 7 to the sensor chanber 2 1 due to a
wermgeinset of the ink pack 7 by pressurized ai rrdDIH2006/322519
supplied to the pressure chanber 3 , in the ink
detection unit 11, the flexible film23 is swelled and
def or med upwar dby the pressi#e of ink. Wth the '
deformation o f the flexible film23, the pressure
theepgiesisng eplratce 1Vi27 pduss dpwdr 8y anduriengr éssgeeof the
receiving plate 627 is separated fromthe bottom pl ate
codbreElapn theligpgeigy dé watih i3% is monaectieddt brothehe ink
sensor chanber 21. The piezoel ectric sensor 35 can
padét @cto dibfef @nende f et Mibpatriton 1 st at esikbghwdenpatistid® ehat
where the ink guide path 33 is closed with the
ispEesmbter ¢ eeaivicAgopbat ehd bk taoid pd asteab & aerie tbanected
i nk guide path 33:is connected to the sensor chanber
to2the AEERE B NEH b 1012 1€XENPhE, p Pe €O & AedBlividdl aite 1127
provided in the ink jet recordi ng apparatus can detect

ist BEp REEESYIErditRe 1senssh ahaen , 2ad NeWIet BCtidd 18, and
deformation o f the flexible f|In123 that is

2 PUPRAIL A {818eRESP S nd eaBEYEBY At WP aseord Bdide
to the free vibration state detected by t

paPhe38eLaat bt o3 ngrfgée $Qﬁrgk§5hb%%agblgkggrdln? Fg the -

unctions as a diaphragm that applies displacenen
vibPetRLESsure receiving plate 627 according to a
pressure of ink to be supplied to the sensor chanber

k Lﬁn%%rh%%fn 58 Edleé e(itB,al F‘l‘?‘H(t €s Wlécp £RORSSHL qn‘?( Igack

7 to the sensor chamber 21 due to a pressure of the ink pack
7 by pressurized air to be supplied to the pressure chamber 3, 
in the ink detecfion unit_ll, the flexible film 23 is swelled
anddeformedupwardbythepréssuréofink. With thedeformation
oftheflexiblefihn23,thepressurereceivingplate1127nm§es
upward, and the pressure receiving.plate 627 is separated from
thelbottom\plate 31. Thén, the ink guide path 33 is bonnected
to the sensor chamber 21. |

The piezoelectric sensor 35 can detect different free
vibration states between a state where the ink guide path 33
is closed with the pressure receiving plate 1127 and a state
where the ink guide path 33 is connected to the sensor chamber
21.

Accordingly, for example, a control unit that is provided

in the ink jet recording apparatus can detect the pressure in



detection precision, the flexible film23 preferably
has sufficient flexibility. In this case, however, the
W@ze7/hsse4 er property i s degraded. Therefore, RIEBIRO®/322519
barrier property of the ink detection unit 9 is |ower
than the ink pack 7 . In a state where the pressure by
pressuri zed gas against the73nk pack 7 is constant, if
the ink residual quantity of the ink pack 7 becones «
themabhsotr hehateré watli bp datmattingf dedkrimattibe séndor flexible
chanber 2 1 in the ink detection unit 9 decreases, and
f itllve 2pr eaatr €si supper sengorhe hamderu R raecreageplate 1127
Accordingly, the ink residual quantity in the ink pack
acktotannke ecal cthat efrd¢ omitiratdlangetabeprésseteedf Hhe the
sensor chanber 21. In this enbodinent, in the flow
pl@Q@%a@@tQacp@@mg@&edsto the i nk pack 7 of the ink
detection unit 9 ; an on/off valve 37 that

openstgkagexithe £1 nwpassage i%nd Ss AradiatgrfcBat Bpplies
on/ of f valve 37, a check valve that opens a flow of a

dl% niavakledt ebr et p&nséﬁré ek viing PrhBEi 627 headr A to
oses a reverse flowis used.ln the above-descri bed

Fkgggq cONE ai e o1 4Q15 &d%pwé& hedi BBAL o r WBEHBEK 1N In

e |n pack 7 is not rived to the printing head,

ortd%% oDkt \eaé};n%n%%epéﬁa’wéqn'&é déé QW W§ﬂ9%§§mprove |

ween the detection" unit 9 and the 1 nk

de%le%%ggpeﬁraéc‘cfglapr% Oc%hgetﬂ% QI H]\_(mpei%k 5r@f‘éjr§kp has

i On UNi Acco I'nk “or ‘gas can

PR PIR]| U0 0K, R 02 AOUe PR AT e

proper%?/s 1%a%%|g%%dpr operty ' ‘

Therefore, the gas barrier properyty of the ink detection
unit 9 is lower‘than the ink pack 7.

In a state where the pressure by préssﬁrized gas against
the ink pack 7 is constant, if the ink r‘esidual quantity of -the
ink pack 7 becomes small, the derivation amount of ink to the
sen'sor chamber 21 in the ink detection unit 9 decreases, and
the pressure 1in the sensor chamber 21 decreases. Accordingly,
the ink residual quantity in the ink pack 7 can be calculated
from the change in pressure of the sensor chamber 21.

In this embodiment, in the flow passage 9a connected to
the ink pack 7 of the ink detection unit 9, an on/off valve 37
that opens/closes the flowpassage 9a isprovided. Astheon/off
valve 37, acheckvalve that opensa flowofaderivationdirection

of ink to the printing head, and closes a reverse flow is used.



of the ink detection unit 9 is |lower than the ink pack
7 , there is no case where the degree of deaeration of

WO r7/055344e i nk pack 7 is degraded due to a bamkr/fH200/322519
of gas entering the ink detection unit 9 or the Ilike.
Therefore, the ink detection unit 9 can inprove the
resi dual quantity detection’$recision using the
flexible film23 having excellent flexibility w thout
concefh tBF BhevacHrAGaiP6A dELIHRE gasthapererlOl of this
property, can secure excellent the residual quantity

endsicdgtardn phesi $néninafiiecankppevient thenafegiadatdcorico the
f the degree of deaeration of ink in the ink pack 7 .

primtinigsheadodihenn/of fievahyoff/ RaPvedsd iasthhef kdvepkssage
val ve, may have a structure in which an opening of the

94f bewwpassaye 19& deteeehon heiitnk alet ébei omk pridk 9 andlosed
the ink pack 7 is sealed with an urging force by the

sof bevt ®bliornk e onesheHenkndgtack i7oandinite 9nk dorection unit
exanpl e, the on/off valve 37 can be inplemented by a

9.si ppkerathytirurmisirngaa ¢dnm mepbakeeshapetlromlfleowing back
body. Therefore, the degradation of the degree of

indeags atnixopaefk inkriom the iink packctieanubetppevent ed
at low cost. In this enbodinent, the ink pack 7 and
the ipkrdehest ionsom) teGerenSeparal e s oareaeh property-
other, and the on/off valve 37 is provided in the flow :

otPag8ane %%t@&%nt @nt ey iink 1daLect han t‘Hé‘ tn® ﬁ@@]@eﬁt @fere
to the ink pack . Accordingly, the ink pack IS an

isl ngcpaesnéj%mer@afﬂe Rl RAS £ N I &) ALl AN oW 1Kk tll?lethe ink pack
provision o f the on/off valve 37. Therefore, the use

7 P; d@@raﬁ%d%&gtg(g back flow of gas entéring the ink detection

unit 9 or the like.

Thereforé, the ink detection unit 9 can improve the
residual quantity detection precision using the flexible film
23 having excellent flexibility' withoﬁt' concern for the
‘degradation of the gaS'barrier,préperty, can secure excellent
thé‘residuél quantity detection precision, and can.pfévent the
degradation of the degree of deaeration of ink inlthe ink pack
7. |

In this embodiment, the on/off valve 37 as the check valve
may have a structure in which an opening of the flow passage
9a between the ink detection unit 9 and the ink pack 7 is sealed
with an urging force by the flow of ink from the ink detection

unit 9. For example, the on/off valve 37 can be implemented

by a simple structure using a thin plate-shaped valve body.



a known liquid container that is not provided with the
on/ of f valve 37 between the ink detection unit 9 and
wWa he70sis4gpack 7 is possible, and the devel oprmertT/oH2066822519
l'iquid container becones easy. In this enbodi nent, the
sensor chanber 2 1 in the ink detection unit 9 is
configured by sealing the op®ning of the recess
portion 19a provided in the detection unit case 19
THeatelfiong: ,t haei akdebast ionunf tt9w thgrbe dFexédbeatidmof ink
23, and the flexible film 23 functions as a di aphragm

int Rate iiskdefa@kmed dayy he peharge eidnpressur eoktt he
i nkdetectionunit 9 . Therefore, the structure of the

i nk dehegli PRrwbidi r@neantBe isikphtki Bdnd Bhéhirsk detection
embodi nent, the flexible film23 that functions as the

unQ'taDhéﬁg%éﬁaﬂélQPQ ¥ort ke GOBRNESS QAACORE HId MY vdve 37
ch is elastically deformable by a pressure of ink

waQQeBrQHWEW@ # Ky RAGsahe 9aNcBodEr €St ik WaiteRtion
e volunme of the ink detection unit 9 is reduced.

unll%efieé@rﬁr?ecﬁﬁ t%eftﬂre”?fikogpa&z A, heAQF@PEEﬁQﬂ/W‘ e ink pack

respect to the change I n pressure o el nk” defecti on

-799'919?98g8ﬂﬁénﬁgﬁﬂﬁ?k tQEﬂsB@f{? éuﬁywq% H§§k9%§51on

etecti ration can rove
ofeE’P Ljn"/E@Eg&taQ&é B pfargﬁ?g 5?81{8 fér?é('u%' eggoyghﬂﬁ‘g{ad? for-
Fgogp f%@%g& %{ %Ihﬁﬁkhnnggln%%ﬁ d w1€H“Phe on/off
va34E ¢4 %ﬁ%xﬁﬁgtphﬁna TehEELE Dt S" g By Ropack 7
1sspl>'lc(>:st151 nle-eXtairelgtthe ggvtelfgp%gggeoef t(:)kfle ?L%%rl%tclzgnntglner becomes
easy.

In this embodiment, the sensor chamber 21 in the ink
detection unit 9 is configdred by.sealiﬁg the opening of the‘
recessportion19aprovidedinthedetectionuhitcase19forming
theinkdetectionunit9withthéflexiblefilm23,andtheflexible
filﬁ 23 fﬁﬁctions as a diaphragm that is deformed by ﬁhe change
inpressureoftheinkdetectionunit9. TherefOre,thestrﬁcture
of the ink detection unit 9 can bé simplified.

In this embodiment, the flexible film 23 that functions
as the diaphragm is urged by the compression coil spring 29,
which is elastically deformable by a pressure of ink flowing
from the ink pack 7, in a direction in which the volume of the

ink detection unit 9 is reduced. Therefore, the deformation

of the diaphragm with respect to the change in pressure of the



be prevented from bei ng degraded. Therefore, it is
possible to inplenment a good ink pack 7 in which a
wowemtresdue to an unused liquid is small, and tier/oRgieR2519
of deaeration of stored ink is suppressed from being
degraded. According to the liquid container 1101 of
this enbodi nent, an ink cartoridge that can suppress
the degree o f deaeration of ink stored in the ink
inpadkt@ctiom beihg2degraned, aaadrsan, dendcret habihkty of a
residual quantity in the ink pack 7 with high
repti.dabk3i gnanantpedabent ednonpehetiok fen peconpiaged.
apparatus. Fig. 19 shows a liquid container according
to a twelfid eabbadimernt, ohet hekipyekti drs. aA§lskohei pouch
Fig. 19, a liquid container 11 A Aof the twelfth
therbodi fented So @i fferaming rfdnexiled d ifquind , centiat her £ 14Qible
of the eleventh enbodinent in that the on/off valve 37
rifiRE openi nohehosiypg theldd ownpassiagg bat weenmtihen nkayer.
pack 7 and the ink detection unit 9 is provided on a

Acébgaiﬁ§l§/hetﬂ@linﬂkaggpz 7 dBxcantet hadxihel pogidicntBat ink
the on/off valve 37 is changed, otherparts are the

thefBBnaSs LROSEyigtdNe £bev ey bhenhodi MBRY o Hhgh SR barrier
parts are représented by the same reference nunerals /

e. descri pt.i reofc Wil i LEe
T L R

beifgise@s&?g& io?ﬁorh'rgéirgg g[;égg% L 04 nk rRack ¢4 rar eigepgrgg%&ble

fTom eac er, and t of f ‘val've 37 is provi
SR R LT A T
11&Q?diP§:§$§ﬁE¢588 yﬁétdé%ree of deaeration of stored ink is
suppressed from being degraded.

Accordingtotheliquidcontainer 1101 of this embodiment,
an ink cartridge that can suppress the degree of deaeration éf
ink stored in the ink:pack’?fronubeing degfaded, and can detéct
the ink residual quantity in the ink‘pack 7 with high precision
canvbe mouﬁted oﬁ the ink jet recording apparatus. -

Fig.‘l9-shows a liquid container according‘to a twelfth
embodiment of the invention.

As showninFig. 19, aliquidcontainer 1101Aof the twelfth
embodiment is different from the liquid container 1101 of the
eleventh embodiment in that the on/off wvalve 37 for
opening/closing the flow passage between the ink pack 7 and the

ink detection unit 2 is provided on a side of the ink pack 7.

Except that the position of the on/off valve 37 is changed, other



In the liquid container 1101A of the twelfth
enbodi nent, like the liquid container 1101 of the
wehmvestsiy enbodi ment, since the ink detecti on ROW/IP2006/322519
and the ink pack 7 are separable each other, the ink
detection unit 9 is an independent part that has no
relation with the provisior7of the on/of fvalve 37 .
Therefore, the use of an ink detection unit for a
paknewarki ghedsaoat as netoddain i shenatl gureoitd edhowictimetite  The
on/ of f valve 37 between the ink detection unit 9 and

satBepa Pks paek répre spassthh g thandamber etyedopaenimeats 1isheand
liquid container 1101A becones easy. Fig. 20 shows a

thki guisdrephtiahBethaeeordiviglt beaohbieeaent h enmbodi ment
of the invention. Aliquid container 1101B of the

thirteentR enheds @tk adisnedi {{e1anis themide di gubddiment,
contai ner 1101 of -the el eventh enmbodi nent in that the

thenmﬁfdé/@éa/@léi Qe OPSRE NAH €119 Egckh$ d4OWepaTSBAC from
between the ink pack 7 and the ink detection unit 9 is

ea@g 'a?val% gh/bhe Juk Paek f proxaentid hati dhgassage ‘

e 37 I s added, other parts are the sanme as

7ct PRS@né N4 @Fgg%&?@@&%&@ to THE SAHRH bsc@ﬁﬁected

representedb sane reference nunerals, and

tod%;% 'ff%w gs‘sggge% W khgeéﬁm a&ggcﬁaﬂtuhlé §he

vaI are provi I'nt Ow passage 9a

L A S L

pack owpassage cl ose

SRR A S Ly
th:e(g%zéggq?l{}egq org(ﬁ%l%ng | nek 1%‘:1? ;eag%:ﬂ(m;] aurne! tsepa’rable each
other, the ink detection unit 9 is an inaependent part that has
norelationwiththeprovisionoftheon/offvalve37. Therefore,
the use of an ink deteétionvunit fgr a kﬁown liquid‘cohtéiner
that is not provided with the on/off valve 37 between the ink
detectionunit9andtheinkpack7isstsible,andthedevelopment
of the liquid coﬁtainer 1101A becomes easy.

Fig.20showsaliquidcontaineraécordingtoathirtéenth
embodiment of the invention.

A liquid container 1101B of the thirteenth embodiment
is different from the liquid container 1101 of the eleventh
embodiment in that the on/off valve 37 for opening/closing the
flow passage between the ink pack 7 and the ink detection unit

9 is added on a side of the ink pack 7. Except that the on/off

valve 37 is added, otherparts are the same as thoseintheeleventh



or gas can b e thoroughly prevented fromfl ow ng back
to the ink pack 7 fromthe ink detection unit 9 , and
wa2megssadat i on prevention performance o f the BeEDIrRe06s22519
f deaeration 'in the ink pack 7 can be further
inproved. The structures o f the liquid containing
portion, the |liquiddetectidi® unit, the liquid
derivation portion, theon/off valve, and the like in
enbhdihegti.d Bonsanaeers sfandeep poeen tohbitdenping raference
to the structures in the above-descri bed enbodi nent,
nulldtavari ensd shapdsscanpbeonsethencdofiewbasikbecohithed.
spirit of the invention. For exanple, an ink
- det ecth@n imi ttHeobndetféctahges 37 eralproasiddunlin the flow
quantity in the inkpack 7 is not limted to the
paSkhyet 95 ec hayé np tthe phezdetection wensd c3nntehlated to the
applies the vibration to the ink guide path 33 and
inH@lR0d B ahhe:He eBow bhkakiyeIT St Bb Se @0 dli AR pe ki heonnected
vibration so .as to detect the deformation o f the

todiaBhE AGMiB ¥ cthenchangeo) Nrpgpesstigetyie to the inflow
of ink to the sensor chanber 2 1 , |ike the pressure

det ecdd an i 425¢HB they dhawerqdesori bed ®ihoed peatiqll ;n

ink detection unit that has a contact sensor for

thg'{@gtaavcpat gﬁ&l tihg deterabhom of d h%e@b@@'ﬂﬁ@@ﬁ‘yt Oink

formed e change i n pressure due to

ord;gg %\gnt%e % reSI u F@@QBt@BaﬁP@rﬁ f%.o:!’vl‘?l% B§cf<oco the ink

ect quantity in the liquid

pagg @%@f%h QﬂléeééQP nBRlEhﬁ %H@Ingq¥%§ﬂﬁﬁkrpﬁye@§ntlon

I|qU| cont ai ner irc
?ﬁghgg 8P|Ehe degree of deaeration in the ink pack 7 can

per%g
be further improved.

The strucfures of_the liquid containing portion, the
liquiddetectionunit,theliquidderivatidnpbrtion,theon/off
valve, and the like in the liquid container of the invention ‘
are not‘limited to the structures in the above-described
embodiment; but various éhapes can be used on the basis of the.
spirit of the»inVention..

For example, an ink detection unit for detecting the ink
residual quantityintheinkpack 7 isnotlimitedto the structure
having the piezoelectric sensor 35 that applies the vibration
to the ink guide path 33 and detects the free vibration state
according to the vibration so.as to detect the deformation of

the diaphragm by the change in pressure due to the inflow of

ink to the sensor chamber 21 , like the pressure detection unit



havi ng such a structure, when the pressure by
pressuri zed gas against the ink pack 7 is constant, if
wWda e7/035844r esi dual quantity of the ink pack 7 bECmIme0s/322519
smal.l, the derivation amount of ink to the ink
detection unit decreases, the pressure in the ink
detection unit decreases, arftl the di aphragmis
def orned by the change in pressure at that tine .
25Adeorttienglopvet-lde sicmk beds edbaldigeattity in the liquid
contai ner can be detected by the contact sensor that
det echs the defrectrabnomndft tte tditegphragoontact hssnsor for
case, the diaphragmthat is likely to be deforned
diaeeendi nidartiey ctismgaecforpaessnor efoftHhediaghragm to be
detection unit may al so be used. Then, the residua
deGoafieldt ¥y Oeh e HMyPLecHsE OBueadpe tomphevedflantht ink to
since the on/off val ve bl ocks between the ink pack 7

‘th%ngeltl9§r'dﬂ<and§gle(2tll§c5‘aléntb ddtécOrhgasnkaedRiual quantity
prevented fromflow ng back fromthe ink detection

1nu91'1é a9 cBnk@Wn@ast Ba i 85 gRE PREF et Boh bt HerRRikmay
7 having a high gas barrier property. In the l[iquid
beCORLR ner of each of the enbodinments ofthe invention,
t he on/off val ve that opens/closes the flow passage

bet we H éqe.l.#dlqylc%n%%q?l@ nhﬂglﬁeﬁlg ﬁnlq‘nﬁ I@Fetle'c%li'o‘;l unit | |

detec I on un Is not [imte eck val ve

ha%fa “spgf!tgnsm?;&{% 0di ent %Pveg?g ssefggrpsﬁprae%s%q/& ed gas

opens ses a va
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to t e lilnk detection unit decreases, the pressure in the ink‘
detection unit decreases,_ and the diaphragm is deformed by the
‘change in pressure at that time. Accordiﬂgly, the ink residual
quantity in the liquid container can be detected by the contact
sensor that detects the deformation of the diaphragm..

In t;his case, the diaphragm that is likely to bé deformed
according to t-he‘changevin pressu‘re of the ink detection unit
may élso be used. Then, the residual quantity detection
precision can be improved, and, since the on/off valve blocks
between the ink pack 7 and the ink detection unit, ink or gas
can be prevented from flowing back from the ink detection unit
having a low gas barrier property to the ink pack 7 having a
high gas barrier property.

In the liquid container of each of the embodiments of



liquid ejecting apparatus as a |liquid container that
can prevent degradation of a degree o f deaeration o f
wa@2®vossd | i qui d. Specific exanpl es of the |i qeiTiIP2006/322519
ej ecting apparatus include, for exanple, an apparatus
having a color material ejecting head used in
manuf acturing color filters80f a Iiquid crystal
di splay or the like, an apparatus having an el ectrode
t heatieriealt ipoondiet e gffs )l W elthd hoepreag/ ebeses nthe flow
form ng el ectrodes o f an organic el ectrol um nescent
paEEkpedbsplvagnotha ki et ecaartiasigi o ¢icgpliay @REDEheahiquid
appar at us havi ng a bi oorgani ¢ conpound ej ecting head
detieedibn onhtfactngtd Agma tkidotohtipe aredpparlateausiebaviibgd in
a sanple spraying head as a precision pipette, a
t hprdrdddighea3ar aFus eXang 1, carodh g péfiserl veatrtthtisopens/closes
on.CLAIMS 1 . Aliquid container conprising: a liquid
a ¢antai pbag porkhovlkhatoksgpeessurbzed hyyabpressdre
unit and discharges a liquid stored therein through a
L'i qui gh &isfhargenpor tqu A Idoatiad nspplEytiperinddiation is not
supplies the liquid to an external |iquid consum ng
1iRRRaHAt YSin 3R SattAVhge dat aat i QR 1M relRading apparatus,
I nterposed between the |liquid containing portion and
h Lo l'yiRQL&. | AdBH A deleehi PBrious
bu&nlﬁ?bik?}écjll%dezgl:%axlliagﬁ?dc%wetfeéeﬁ%%}h%haﬁr&} hg{gehas a :
Liauid inl. ¢ . S
llglthH d Y g Qﬁg%r%ggpﬁsqug%tl%dcéﬁtgﬂ?ef QUi dan prgvent

charge 'port contai ni ng portion and

débEQHEQi8HtE%taPBE&rE8 B? 8895?§E§9nt8f a stored liquid.

Specific examples of the liquid ejecting apparatus
include, for example; an apparatus haVing‘a color material
ejecting head used in mangfacturing color filters of a liquid
crystal display or the like, an apparatue heving an electrode
material (conductive paste) ejecting head used in forming
electrodes of an ofganic electroluminescent (EL) display or a
surfaceemissiondisplay(FED),anepparatushavingabioorganic
compound ejeceing head used in manufacturing a bio—chip, an
apparatus having a sample spraying head as a precision pipette,

a printing apparatus or a microdispenser, and so on.



the liquid supply port; a novable nmenber that is
nmovabl y acconmobdated in response to a liquid
w@onvassiig anount of the liquid detection chambBIR20@5/322519
recess portion that partitions a detection space in
cooperation with one surface o f the novabl e nenber
when the liquid containing &hwount of the |liquid
det ecti on chanber becones a predeterm ned anount or
| ess, and a piezoel ectri cCdgidgti on unit that applies
vibration to the recess portion and detects a free
Vi br ati. onA st adnei dccartdh itget acdntper iagppdg ed vi brati on
and wherein the novabl e nmenber is provided with two
fl ow passages tbatacanngcpotrhéodetrati as ppaceurized by a
partitioned with the cooperationo f the recess portion
prie@ st hinqui dndetiesthongehaabierqud .stheed ithéir@in through
contai ner according to claim1l , wherein one of the
a wenfildow iRagsagrs pxttends to the vicinity of the
liquid outlet port. 3 . The liquid -container
accor gi N9 quQ aclsipgPily pomier@idt ofgpopfidhecha01ihevs to an
passages extends to the vicinity of the liquid inlet
exPRirtha14 15 T Idofidhich i GONLRLACK taGGoRdigng to claim 1 ,
wherein the two fl ow passages extend to the vicinity
of th | QUi it [t san e: yi gl t
g %%?#ig éégééﬁléﬁ)dth.ghﬁg.lé fﬂg%é?%égd. &ween the

l'i qui et port, respective I qu
1 14RRIReN AFH ARG th Q20K ORE 01 o8l A WphitOpbirt,
wherein the liquid detection unit includes:

a liQuid detection champber that has a liquid inlet port
to be connected to the liquid discharge port of the liquid
containing portion and‘a liquid outlet port to be connected to
the liquid supply port; |

amovablememberthatiSHmQablyaccbmmodatedinresponse
to a liquid containing amount of the liquid detection chamber;

a récess portion that partitions a detection space in
cooperationwifhonesurfaceofthemovablememberwhentheliquid
containing amount of the liquid detection chamber becomes a‘
predetermined amount or iess, and

a piezoelectric detection unit that applies vibration
totherecessportionanddetectsafreevibrationstateaccording
to the applied vibration, and wherein

the movable member is provided with two flow passages

that connect thedetectionspacepartitionedwiththe cooperation



wherein the liquid detection chanber is configured by
sealing an opening fornmed at its upper surface with a
w0 2domnishet | s def ormabl e according to the |i quear/JrP2006/322519
cont ai ni ng anmount, and the piezoelectric detect ion
unit i.s disposed at the bottomof the liquid detection
chanber. 6 . The |iquid co®ai ner according to claim5
, Wherein the novabl e nenber noves by the defornation
ofothberttksscporespantdd nghe ol aqhiduietent admi ogampeunt
of the liquid detection chanber. 7 . The liquid
cont ai ner according to claim6 , wherein the novable
menber is fixed to the film 8 . The liquid container
accordj neryieo 13/ iene odft adhairmactotraifg, teheneim the
novabl e nmenber has, in a region facing a vibration
sur f ages of i 4 henPi 8E0EhBCHkioC fdetivePd hdEY taxttersdl fesethe
substantially parallel to the vibration surface. 9 .
v1zhﬁlkyqefdtﬁ@n§§ha§a 8Geoedi pgrto any one of clains 1
, Wherein the novabl e nenber is urged by an
urgrng unit in a direction in which the piezoelectric
detection.unit is disposed. 10. The |iquid container

accordi ngyto gl alim Lon i e?'@c%%?dqﬁg'@g Wit §,
fornmed o an elastic ne Theliquid container

acccw&%égkiﬁ &y 8?etgg %&%’@E&ktﬁéég%ges extends to the |

vicinity of the liquid inlet port.

4. The ligquid container according to claim 1,
wherein the two flow passages extend to the vicinity of
the liquid outlet port and the vicinity of the liquid outlet

port, respectively.

5. The liquid container according to any one of claims
1 té 4, |

whereiﬂ the liquid detection chamber is configured by
sealing an opening formed at its upper surface with a film that
is deformable according to the liquid containing amount, and

thepiezoelectricdetectionunit isdisposedat thebottom

of the liquid detection chamber.

6. The liquid container according to claim 5,

wherein the movable member moves by the deformation of



wherein a time at which the novabl e nmenber partitions

the detection space in cooperation with the recess
WEoUOER344 sset to a state where the |iquid o fPeaTi®E2006/322519

liquid containing portion is exhausted. 12. The liquid

cont ai ner according to any one of clains 1 to 10

wherein a tinme at which the83rovabl e nmenber partitions

the detection space in cooperation with the recess
thpditlinodo i se spdnd dna@ tstaal sywiecent Aenl ngamduof afhehe 1iquid

liquid containing portion is nearly exhausted. 13. The
dekiguidncentabrer. according to any one of clains 1 to

12 wherein the recess portion has two openi ngs and,

when the recess portion partitions the detection space

in cooperation with the novable menmber, the two

openi Ngs e 1CK QﬁthﬂuttélnetﬂW%dercfl|r@’Vt@>aS‘zﬁ_@ga\S 6 f
t he novabl e nenber. 14. The |iquid container according

to cl@hdddn Yhergbhabid RémbeAsis ar PAS e whensihe.
liquidis filled in the liquid detection chanber, even

t hough the two operings of the recess portion do not
have a difference in height, two openings on sides not

connegt edfﬂefo 1HE%1BGES§FaPHé£'a%&td rg;et‘b"‘an/l&Yé of claims

passages O t he novabl e nmenber ‘are di sposed to have a

ifterence in height.15. Aliquid filling method
conpf|S|ng prOV|d|ng the liquid container according
to cl

Lo CLAbLein PO\ ALLLADG RehbO! fal]! 1Rea! LOYLGnTbEChy o
vibrationsurfaceofthep;ezoelectrlcdetectlonunlt,asurface

substantially parallel to the vibration surface.

9. The liquid container according to any one of claims
1l to 8,

wherein the movable member'is urgéd-by an urging unit
‘in a direction in which the piezoelectric detection unit is

disposed.

10. The liquid container according to claim 9,

wherein the urging unit is formed of an elastic member.

11. The liquid container according to any one of claims
1 to 10,
wherein a time at which the movable member partitions

the detection space in cooperation with the recess portion is



container in a state where a difference in height
bet ween two openi ngs on sides not connected to the
WO soesss3portion at the two fl ow passages o f tIET/JP2006/322519
novabl e menber is secured. 16. A liquid container
conprising: a liquid containing portion that is ‘
pressurized by a pressure B4t and discharges a liquid
stored therein froma liquid discharge port; a liquid
sesupplays pat ¢ whzate shippliices a b€ HHeqlii duid cam texdtreimpbortion
| iquid consum ng apparatus; and a liquid detection
isusikhatiBakdi.s i nterposed between the |iquid containing
portion and the liquid supply port, wherein the liquid
.detection unit includes: a liquid detection chanber
that has a liquid inlet port to be connected to the
l'i qui gh di sghanggupardortfather bicauirdiegni@ianiyngnp@ft £0Aims
and a liquid outlet port to be connected to the liquid
1 $4PRby port, a novable menber that noves in response
to a liquid containing amount o f the |iquid detection
chambgre. @i f ecesand hat s d¥ PHAe@ viaB1EhReBY¥2bb8rtitions
menber to partition a detection space in cooperation
S ti i i 05 | QUH i5 ;
B B R R e T
e t] h I priede ' it ;
sef oS LR AR RE AT Ao P L SR R i portion
. vibration recess portion and detects a free
SyPbra Voﬁxégg%gggécording

13.v‘The liquid container according to any one of claims
1 to 12,

wherein the recess portion has two openings and, when
fherecesspoftionpartitionsthedetectibnspaceincodperatidh
with the movable member, the two opéningsvare connected to -the

two flow passages of the movable member.

14. Thé liquid container according‘to claim 13,

wherein, in at least a posture when the liquid is filled
in the liquid detection chamber, even though the two openings
of the recess portion do not have a difference in height, two
openings on sides not connected to the recess portion at the
two flow passages of the movable member are disposed to have

a difference in height.



to the applied vibration. 17. The liquid container
according to claim 16, wherein the recess is fornmed o
wd 2@7/0eaber having at | east one el astic surfaceCT/ir006/322519
The Iiquid container according to claim17, wherein
the elastic nenber is a film 19. The |iquid container
according to claim16, whel&i n the recess is connected
to the liquid detection chanber . 20. The liquid
cont ai her 2addonudidng ifld iagy metbodf compirnsih§:to 19,
wherein the recess has two fl ow passages that connect
t he reeesisdiog thenl tquidiechitgundroet@rtdiony chasbeim 1; and
21. The liquid container according to any one of
cl ai ngsi 1161 iPa 2Q quwheiret e Lheuliidgis b deiterctn o o€arbet quid
is configured bysealing an opening fornmed at its upper
contifaee wh th st aftid whthat ai¢i fed wsmeblia aciehdi bgtieen two
the liquid containing anmount, and the piezoelectric

opQﬁISSE'Sﬁ yf@és'ﬁbﬂ“éﬁﬂﬁ%ﬂiéﬁ tiohe nkoteemsaf pbheibhqatdthe
detecCtion chanber. 22. The liquid container according

tw%oiﬁﬂ)@' gagéa §r§rntﬁ@em8@y@pé enSRpber i soyesubydt he

eformation 0 e filmcorresponding to a change in
l'iquid containing anount of the liquid detection
chanmber. 23. The liquid container according to claim

22, 16. A liquid container comprising:

a liquid containing portioﬁ that is pressurized by a
pressureunitanddischargesaliquidstoredtheféinfromaliquid
discharge port;

a liguid supply port that supplies the liquid to an
externallliquid éonsum;ng apparatus; and

a liqdid detection unit that is interposed between the
liquid containing portion and the‘liquid supply port,

wherein the liquid detection unit includes:

a liquid detection chamber that has a liquid inlet port
to be connectéd to the liquid discharge port of the liquid
containing portion and a liquid outlet port to be connected to‘
the liquid supply port,

a movable member that moves in response to a liquid
containing amount of the liquid detection chamber,

a recess that is provided in the movable member to
partitioneadetectionspacejj1cooperationvniﬁ1arecessportion

provided in the liquid detection chamber when the liquid



wherein the novable nmenber is fixed to the film 24.
The liquid container according to any one of clains 16
wWa m0285530her ei n t he novabl e nenber has a surf aper/iHa46/322519
is, in aregion facing a vibration surface of the
pi ezoel ectric detection unit, substantially in
parallel with the vibrati o86urface. 25. The liquid
cont ai ner according to any one of clains 16 to 24,
conheldeingt Bromntabfethenbéquid degedtinnachameeti bacomes a
whi ch the piezoelectric detection unit is disposed.
pr2@etdhmihkequidoaont aknéesaccendi ng to cl ai m 25, wherei n
the urging unit is forned o f an el astic nenber. 27.
- The |4 it sk €O @t et deeartdiong und tanyiaenepplfieel aibBation
16 to 26, wherein a time at which the recess
toPdd #ddONSpbheidateetd e &g Ered vaeaReialn S e bbcbh@ing
recess portion is set to a state where the liquid o f
tol PRel bAPLdecqORtBrALDEnPOrtion i s exhausted. 28. The
liquid container according to any one of clains 16 to
26, wherein a tine 'at which the recess partitions the
det ecti on space in cooperation with the recess portion
| S sef; {0 m@Shals WIele i@ guicd rfinghe ol ikquiith 16,
contal ning portion is nearly exhausted. 29. Aliquid
cont 3eke COMM 8bB05s 4 eBUEoCOPPhBIBLr LY 0] atM east
which a Tiquid can be fille ‘

one elastic surface.

18. The liquid container according to claim 17,

wherein the elastic member is a film.

19, The liquid container according to claim 16,
wherein the recess is connected to the liquid detection

chamber.

20. The liquid container according to any one of claims
16 to 19,
wherein the recess has two flow passages that connect

the recess portion to the liquid detection chamber.

21. The liquid container according to any one of claims

16 to 20,

wherein the liquid detection chamber is configured by



i n advance at high degree o f deaeration; a liquid
detection unit that has a gas barrier property |ower
wa tamos3es | i qui d contai ning portion; a |iquid PCT/JP2006/322519
derivation portion that derives the liquid of the
l'iquid containing portion to the outside through the
liquid detection unit; and &n on/off valve that is
provided in a fl ow passage between the liquid
sedet rgtdrompemiingandrinbe di quisduppat aur fiagepot thon fidasthat
| to open/close the fl ow passage. 30. The liquid
1sCQ8t ainghl aceot st dhd o & laianid%u ivhenaita ihhagoahohht, and
valve is a check valve that opens a flow of a
deri vatd pnedbeestt onc gk tkle ibngiti it { 94t BpogulSitdthe BOEtom
closes a reverse flow. 31. The liquid container
ofaeger di gaifogekakridf ehaPerwherein the |iquid
detection unit and the liquid containing portion are
separabl e fromeach other, and the on/off valve is
provided in a 'flow passage close to the liquid
det ecf4 on Ity st . d t I QUi :
contg?%in&w%%ﬂf%%ﬁgp§%aﬁ%ﬁ§%?iggggr?gﬁga?%e?lgégogéfng
to a A& 0 dp L %‘ 1%9m138b§}’m8‘4?§§ %3;1 tth@edgfggfngtion of
detection unit and the Tiqurd containi'ng portion are
thSQRELQQ%EF%Eggkﬁﬁ%% 95@§Eha%%% 5H319$%§I%Pé3%gﬁih% amount

rovi _de_ _OW passage Cl'ose to _ _
o£CRNLA 1L09,PaLELER.LE be gpnpected to the liquid

23. The liquid container according to claim 22,

wherein the movable member is fixed to the film.

24, The liquid container according to any one of claims
16 to 23, |

wherein the movable member has a surface that is, in a
regionfacinga\dbrationsurfaceofthepiezoelectricdetection

unit, substantially in parallel with the vibration surface.

25. The liquid container according to any one of claims
16 to 24,
wherein the movable member is urged in a direction in

which the piezoelectric detection unit is disposed.

26. The liquid container according to claim 25,



detection unit. 33. The liquid container according to
any one of clains 29 to 32, wherein the liquid of the
WO 20QudEh3eont ai ni ng portion ispressurized by a RIEBERRNGES22519
of pressurized air to be supplied froma pressurized
gas injection portion and then is derived froma
l'iquid supply portion to ti®8 outside and the |iquid
detection unit is disposed in a region that is blocked
fromwheressihe vtgthe Wresser feslegdarl ahelionsigdesmaer .
di aphragm that is deforned by a change in pressure due
to an inflow of the liquid fromthe |iquid containing
portion and a detection nechanismthat detects the
def oraiat i Gheol i gheddicaptwiagm a8cdrdiffiecd agyi ehe of claims
contai ner according to any one of clains 29 to 33,
16wberesn the liquid detection unit is configured by
seal ing an opening of a recess portion provided in a
menbeshd 0% 1A 8¢ ikke d iigliidt deteekisemauniitt iwirishtlee detection
flexible film 35. The liquid container according to
sp&kai in I erdhioMeiehnthbe dhaphpaghiios sgesk by anstate
urgi ng nenber, which is elastically deformable by a
- wheressi¥ eighither lkh@ul dyhl @Wond afinamgt pert i 6Miid exhausted.
contai ning ‘portion, in a direction in which the vol une
of the liquid detection unit is reduced. 36. The
liquid container according to any one of clainms 29 to

35, '28. The liquid container according to any one of claims
16 to 26,

whereinatimeatwhichtherecesspartitions thedetection

space in cooperation With the recess portion is set to a state

where the liquid of thg liquid.containing portion is nearly

exhausted.

29. A liquid container comprising:

aliquidcontainingportioninwhichaliquidcanbe filled
in advance at-high degree of deaeration;

a liquid detection unit that has a gas barrier property
lower than the liquid containing portion;

a liquid derivation portion that derives the liquid of
the liquid containing portion to the outside through the liquid
detection unit; and

anon/off valve that isprovided in a flow passage between

the liquid detection unit and the liquid containing portion so



wherein the liquid containing portion is a flexible
pouchthat is forned by attaching flexible filns, and
wo be70s3ws are nultilayer filns including an ab@nirOew/322519
| ayer. 37. The liquid container according to any one o
f claims 29 to 3 6 wherein the liquid is ink.
89

as to open/close the flow passage.

30. The liquid container according to claim 29,
wherein the on/off valve is a check valve that opens a
flow of a derivation direction of the liquid to the outside,

and closes a reverse flow.

31. The liquid container according to claim 29 or 30,

‘wherein the 1liquid detection unit and the liquid
containing portion are separable from each 5ther, and |

the on/off valve is provided in a flow passage close to
theliquiddetectionuﬁittobeconnectedtdtheliquidcontaining

portion.

32. The liquid container acéording to any one of claims
29 to 31,

whefein the liquid detection unit and the 1liquid
containing po%tion are separable from each other, and

the on/off valve is provided in a flow passage close to
the liquid containing portion to be connected to the liquid

detection unit.

33, The liquid container according to any one of claims

29 to 32,

wherein the liquid of the liquid containing portion is
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pressurized by a pressure of pressurized air to be supplied from
a pressurized gas injection portion and thén is derived from
a liquid supply portion to the outside, and

the liquid detection unit is disposed in a region that
is blocked fromeapreésure of the pressurized gas, and includes
a diaphragm that is deformed by a change in pressure due to an
inflow of the liquid from the liquid containing portion and a
detection mechanism that détécts the deformation of the

diaphragm.

34.‘ The liquid container according to any one of claims
29 to 33,

whereintheliquiddetectionunitisconfiguredbysealing
an opening of a recess portion provided in a member forming the

liquid detection unit with a flexible film.

35.v The liquid container according to claim 33 or 34,
whereh{thediaphramnisurgedkﬁzanufgingmember,which
is elastically deformable by a pressure of the liquid flowing
from the liquid containing portion, in a direction in which the

volume of the liquid detection unit is reduced.

36. The liquid container according to any one of claims
29 to 35,

wherein the liquid containing portion is a flexible pouch
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that is formed by attaching flexible films, and the films are

multilayer films including an aluminum layer.

37. The liquid container according to any one of claims

29 to 36,

wherein the liquid is ink.



