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DESCRI PTION LI QUI D I NJECTI NG METHOD AND LI QUI D

CONTAI NER TECHNI CAL FI ELD [ 0001] The present o
invention relates to a nethod of injecting 5 a liquid
into a liquid container that is attached to and
detached froma |iquid consuning device and that
supplies the liquid contained in the liquid .
cont ai ni ng chanber to tBBSCREBT O¥onsumi ng devi ce,

; filling it
ooy AmSesEeRibg 066 TRAELRLSRG! L0 L
TECﬁ%EC$LqEIEL@ontalner and the |iquid coEan1ngd deglce
d t [ and an ,
oo 91 Uray 4ok £ o sherngan o T au dend o

a lmmiacbamttra dgeigaidnooimt #tne 1 HD00H Jthednel earifilid9eached
can, ?e attached to and detached froma cartridge

fror ?n&liﬁﬁ %ﬁpfﬁm%%% PRk Fetapri RifRgSHPpAt afusShe liquid

contimed liyy tRel 1 @R onths 16AMAERLRAGE Pbuid consumin

(11109 with i (11 quid), tgﬁlnksupé{&hﬁayl ing

devigiyplaih &hﬁhéqqu&ﬁ §0§Féﬁéérlmanuﬁ§Cﬁnkedthafnlhgng it with
the chigg{pey. to the ink jet printing apparatus, an 20 ink
ui de passage for allow ng the ink containing chanber

BACK@ROWBEMARY cate with the ink supply hole, and an air

for i ntroducin
00T M RSREF L A LB L A %onsuming
devigendwmrdticen aof mhrecamkrstigreestomhbeahnknkCpﬁg@icﬁlla{‘rgj an ink
¢ When t@ %6%1 % e IS nounted on the 25
et B hye RBaRe ChortY o ST &1 FACPAGCABBAPat oS Caut ridge is
mounitid.suppl y needl e eqU|pped |2 thekcartr:dgﬁ Pnupt
ted th the ink supply hole to
A L R R P p—
frompélﬁékﬂglagﬁaﬁ@ﬁﬁﬁ ?&Qggéﬁ JPQJQ%ﬁﬂﬁ{Eﬁ%?ghﬁpﬁq%g'ggparatus
a

et printing apparatus controls
normé&éﬁ’aﬂPSﬂrUéﬁSu AR #Rbpeowst gl heathamber bt i1 By theh ink
t e etfor ectin eration

(Ll o B R Bb RIS FRebl Rl throds g5 B ea i
the éﬁkt¢©@@@lhsngxhh@mbed'Hﬂdﬂﬁﬁhjﬂﬁ@ﬁﬁikgdmt&?gldbgaratus, an
: QL r nd.thus th HRr LN ead i.s .dam

ink ?th%dggsgg%%rgegn l%ﬁglngl EFIHR R 130 &%ﬁmﬂ?r to
communipheeiwkthlthe ink supply hole, and an air communicating

passage for introducing air into the ink containing chamber from
the outside with a consumption of the ink stored in the ink
containing chamber. When the ink cartridge is mounted on the
cartridge mount portion of a printing apparatus, an ink supply
needle equipped in the cartridge mount portion is inserted though
the ink supply hole to supply the stored ink to a print head of
the ink jet printing'apparatus.

[0004] The print head of the ink jet printing apparatus controls
an ejecting operation of ink drops using heat or vibration. By the
way, if the print head performs the ejecting operation of the ink

in a state where the ink of the ink éartridge is exhausted and not

supplied,anidléprintingoccursandthustheprintheadiscbmaged.

- In order to prevent the idle printing from occurring in the ink
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residhiad GRda

jet printer, it is necessary to nonitor an anount of
the ink liquid remaining in the ink cartridge. [0005]
Accordingly, in order to prevent the idle printing
from occurring when the ink stored in a carriage is
conpl etely exhausted, 5 there is suggested an ink
., _cartridge that is equipped with a liquid residua
Jet phaRtiety $ErishRneres sgenet atiay topredehennt medthe ink liquid
d i gal [ I %ggg- anmount of the ink
remfleﬁﬁa?%i%gE%ét%ggi% con(%(géle'ni ng chanber is consuned
[00GY a t Hesholihgkt, iim addanceo (forvexanpleeidlsgerinting from

' nt _1). 10 [0006] Patent .Docunent 1:
o D TR0 5B 5 S B R R TR FIRVENTE ERF PRoSPES Sted,
therFHAT FhlrgeAWENTdONkScAOr BOUYE {R907]s Aduiibletaki thdge iquid
contﬁLger that is constituted by various .
tEYFRHE U hPGH Frediom e Frdepanired gdectrical

signefleRhehSthBkahsusxhawistedingd dbsR982hq0f n 16 iM% con aining

artridge results in a waste of usefudl resources an
champerydsi F&rapie dedondnith riesde ldAsesr dinngldyanice i(for example,
see MRGUNteDIRNRefthg used ink cartridge be recovered by

re-filling the ink thereinto. [0008] However, in the
[000kdown iFigie eedr tDoicdgentsilnce JPhA-200ilrk460BDi ng step is
DISCcRBELRETRG AR R ey Sy of manufacturing the ink

cartridge, ere are many cases where the sane
PROBLANS THATNGHEt @pVES@1oot Iige moersonveed after finishing
[00052e manuf act ure gf.the Ink cartrjdge. Accordingly, it

i'$ nectsaPy T HEVRISp B ¢ &V Seihed isscepstituted by
varipeal ¢ahagithent Okvirer bidddWgprddistiead okothe s reason, when
. k.lnk-Lllllng method used _when a new ink cartridge Is
10X IaftraEehrEd. 2 OGEE 24 PEGRR 1nkikc it ¥igR) acheddretn a waste

of ubkghlpeekeureBseahh 5hébns@dgkgggﬁeggbﬁbmﬁEeﬁ%g%e
k guide “passage for

valve that is provided to an in
al | owi AGCPREIPEkYeoht disnicrgudradbehat otleommedl dakecartridge
be rd:bhedqani pk_suppk g h Q.adiust .an ink pressure
'thateallomg t he anhﬁ?oebg %ﬁ%p?hé%e %tPhe i nk supply
[000%bl e akewekatr, alsotber ¥eswasiak checkidgkyesfare the
i nk

. i i nk l.oW backward f
Aink-EEELEAS SO0 1 LR AR RSB, B ReSr disT  Boahertyo the

. suppl . :
ink ceerngdrdget,habers ausedahgrcsied €ctdie aReMMNENREriheing step

i dual pnk are ui d
canné@sﬁg performed aggerppfnisging the manufacture of the ink
cartridge.

Accordingly,ji:isnecessaryﬁx)developearecoverynethod

of realizing the ink re-filling, instead of the ink-filling method

~used when a new ink cartridge is manufactured.

[00G9] A recent ink cartridge becomes high performance in that
a differential pressure valve that is provided tc an ink guide
passage for allowing the ink containing chamber to communicate with
an ink supple hole to adjust an ink pressure that allows the ink
to be supplied to the ink supply hole and that also serves as a

check valve for preventing the ink from flowing backward from an

_ink supply hole is provided, or a liquid residual quantity sensor

that is used for detecting an amount of the residual ink are equipped
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in the ink cartridge. Mreover, a configuration of the
i nk containing chanber or an air conmuni cati ng
passage beconmes conplex to maintain a good quality of
the stored ink for a long tine. For this reason, if
the step of injecting the ink into 5 the ink
cartridge is carelessly arranged, the ink may |eak
in the olnporatonsdar heMardraveathe & momtinhaiatiing chanes ink

I I une n. be damaged due to bub
o G PR o i = P& TP PR =S5 Pafones cpmplex
to Wt&mowejqpmmmmﬁdthé madmdlztm; fcﬁraa long time.

recover%/ ]:CQE%} IS m)re ex en ive than

manuf act ur i ng cost ~of 7at °nk 8Hr?F|%ERF?ﬁ%ﬁ%cﬁQ? ink into

the ptrrdce:smmdgmnﬂﬁ @ﬂﬂéﬂeﬁsl&y CONSIRIBD1@ PrieGesRi A eak into

cost qguﬁ%e tlng:the ink into the ink cartridge,
Portiohs q héh Imde vt gt e Glnbesarar alyeoriginal

fundtQ@0mdy Hes dal?@cfé(@rcﬁlean:&hi%lég Iﬁl@seec% navtergﬂé)nt%r{?e of

enabl e a 15 liquid contai ner to be manutact ured
re-fidkigg silide aThesedsoxe i B pherl rgabtecynaynde icaused.

snal | Wﬁﬁ%d@lkl%%'dlks 'Pé88%§ Ié%é% th%xh%ﬂ%ﬁpen51ve than

contai ner and the can A ected
a m@&mﬁﬁ$tﬁgln@nc@ﬁ¢gpﬁab h@ﬂttm&ﬂcﬂ&t&hﬂg@lduedto a proce551ng

CLVI.NG THE PROBLEMs 20 [0
compsr%gagfsgl or'?%c?g%l eeraprﬁoeblpgﬁé:eéfslﬂgecw sjeﬂtlr?:fﬁfeﬁrﬁ%ﬁ-he ink
lntOI$hachn®vedrbyldgﬁethhér@f1Bnh©C%bﬁ@ealhlQébgvbﬁﬁﬁgathe ink

uid container detachably nmounted on a I|iquid
Carté&%§uﬁ1ng device, the liquid container conprising: a

[001Dil qui dId:ombatnéﬁéf§hér@@fobﬂ%<|!@el&Cﬁoﬁqﬂga‘ét ;Bzféglﬂt:ighﬁ t?2nable a

11 ntai ned; a liquid su pl¥
lquﬁgq‘ﬁ%t%b%’%ﬁrﬁ%g’e JB@WEQC HYPHRT o é@Wd@rp@%ﬁgecef @ process
in tBYi diggibhechtguhdr-cont gined hQnthbhggEHdlgofﬁﬁénkng into

chanber to the liquid supply
the:Q%Hﬁﬁhpeﬁtﬁh@eﬁéggh@bed@ﬁﬂuwiGanﬁmglnmectEQWnihoutdamaglng
coptaLni @A e a_Liquid residua
o Oqugntﬁlty ggﬁggﬁnpégﬁ%hg ﬁgﬁ%%ﬁecpngGFBe Ygui de passage
MEANQNHORoBOBUT At THRQPHDBI.BMENt signal s between in a

[OOl?fse g@g%gséggtgéguég Qgédgrggfgggeofstﬁélé?QsX%éhlgggntlon
is achieved by amethod of injecting a liquid into a liquid container
detachably mounted on a liquid consuming device, the liquid
container comprising:

a liquid containing chamber in which the liquid is
contained;

a liguid supply hole connectable to the liguid consuming
device;

a liquid guide passage for guiding the ligquid contained
in the liguid containing chamber to the liquid supply hole;

an air communicating passage communicating the liquid
containing chamber with an air: and

a liquid residual quantity sensor provided in the 1igquid
guide passage and for outputting different signals between in a

case where the liquid guide passage is filled with the liquid and

3



10

15

20

25

30

to i%ﬁ

in a case where the |iquid guide passage includes air
entered thereinto, wherein the |iquid containing
chanber includes at least three |iquid containing
chanbers, and 5 wherein the liquid containing chanbers
are nutually connected in series so as to alternate a
, descendi ng connection where a pair of the liquid
in g oimsd MRy Hdrberistwird qnitdealdas ccoymeict@dideso dhatedered
j.quid flowin the |liquid guide passage is a
the%%ﬁ%%ﬂding flow from above to bel ow and an ascendi ng
connectiteradretbeal paint d brafa e d codnBe¢oNhal BHAY at least
ggpehs are nutuallykgﬁnnected so that the liquid
W

h
threy T PG ag®d s an ascending flow

from belhewdio aeyea.idiel PRI rEHP drsiniE - o/ NG @Mhi1y
njection paort, which communicates wth the 15 liqui

i |
CORNEGIS Hi R§TERENRRS thadherapicco AREREDEL NI PasselyEyn where
a palif) ¢t itRg @i%ﬁ@geEgﬁﬁbﬁﬁgng”EﬂghbggslSgg'ﬂukﬂrgﬂghcgggected
i njection port; and sealing the injection por? af't er
SO thafezth e Yavydind the] D04R] d Apebiieiprs 2apys lich aadescending
' i e med 20 to inject the .
FLowtPEORIHALL Oy HRIBRRECER, SPLEPAIRY, il b dflet & paie
of thpehiagidheon g sringrclponte foradenjmeatiag vt ke nhic@tied so that

hRj i the liquid, and sealing the injection port,
the %Ehgﬁgaggoﬁl}nsﬁqﬁﬁiiquﬁééﬁPéﬁh@ SagepriScaispAgergsng flow
fromi bellow andabbvies not difficult to performthe steps.
25 Wen, the iﬂjection port is provided in the air
connunEBStWﬁB BdsSaHBRTLEABIFI qui d can be snoothly

i nj ect edrinhhg amlinfdec pbyralidy ofi dn Bukfub ORI N94h the
. __chanbers and the |iquid guide passage for allow ng
LiquifiecPphaiBleentaprmPag. chanbEpsais communicaténowpelsage;

| gaoh oLhSEn o okl Al AT GO BLOT 0L ggn <
injegpiar dPant/ deAward  zi gzag wi ndi ng passage is

Ccoves Ly Ve AU Ul 98 RETSRRE 0L S 1 ccuia
(00125 to Acrordheg desseodingonsngeett0onanthd b@o_@%@_@?@f‘ﬂormed
{?ﬁﬁ%&%gjéﬁgﬁggpggsﬁhgﬁggégidoggg{aigeihfnéiggé the steps
of opening the injection port for injecting the liquid, injecting
the liquid, and sealing the injection port, which are all simple.
Accordingly, a processing cost is low and it is not difficult to
perform the steps. '

When the injection port is provided in the air
communicating passage, the liquid can be smoothly injected into
allthepluralityofliquidcontainingchamberséndtheliquidguide
passage for allowing the liquid containing chambers to communicate
with each other. Accordingly, in the liquid container into which
the liguid is injected, a configuration of an upward and downward
zigzag winding passage is recovered in the liquid guide passage
in which the liquid containing chambers are mutually connected so

2s to form the descending connection and the ascending connection.

Even when bubbles occur in the liquid containing chambers in an
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upstreamside, the liquid existing in the descendi ng

liquid guide passage serves as a barrier wall that

bl ocks the novenent of the bubbles. For this reason,

it is difficult for the bubbles entering into the

l'iquid guide passage to flow to a downstream side. 5

In addition to the zigzag passages for allow ng the
upsyLeqy @ldent Bhai hipehdebdss ity be e udds gecoingdietid guide

ace ch Liqui.d cqntaini chanber in
PassqiE HENeet BanrareT Lo r Bt P ety S UUE dh PG of che
bubldpsce Bbrtifiel 3 mEhewnhubbliesdi anteut b btpeksutde s entering
intod%»pstnean1nnve nt of the bubhles. 10 [0013] The

sOT it i'0 6 Ce I5r SRCERI DY Frek O et dAWeTREG Sigle.
achi eves byidd thioguitd cort alinefodebkachally mpunhiedAheE the
15 lLiquid consum ng device, the I'iquid contai ner
LAUGnFPPERAGING IGhGHR@ TotCaidsi Y teRdAbeconmasttiesh tthe upper
spackl @i dalch lﬁ%ﬂﬁ@'%%%ia&%i%glb%%h%e§u3§|¥h%ob%w stream side
connectable to the Iiquid consum ng evi ce; A |qU|g
effegtigelpassagesfas ylirdiong nchepkicqudfl Womtiaifiled bubbtlee, and
| g~ <C alni r e liquid. s |y hol e;
s D LB Ry b Pt PRS-
[00130 confhenenguchanber whthpaobaemns andtBel bgekent invention
: ' l..gquant.i ty. sensar_.provided in the liquid guide,
s 2 o T ST < FrereheidioRara e aBop Lianid
consiming dasécehethet heghiiqueengdiderpasspaesinghill ed
with the liquid and .in a case where the |liquid guide
passag® %ﬁgﬁbaegoﬁFﬁlﬁﬁPgrgaaméﬁrth@rEPﬁFB,tﬁﬁeﬁéﬂﬁld is
contabeedl} qui d cont ai ni ng chanber includes at |east three
l'iquid cantaining chanbers, wherein the liquid

cont ai RiNGCtaRBRPS Yah @l engonatecy abdenhe diferd liigud dr¢@ssuming -

devi&®; as to alternate a descendi ng connection where 30 a
pair of the liquid containing chanbers are nmutually
- connec? dd ®6.d atlde pergekrdef fowgm dimg theui dlggiiddeontained

in CEESERJELAS. A AEBEERY) Dy fLEILL B shoye hosbel o pod
cont ai ari regl 1¢ hzorivesrsi e el my e 4 3g € arvreeiete $Oi idlathe 1iquid

Cont%éﬁ%ﬁéﬁ%%ﬁhé%%y%%ﬁhtgg éigy|QHQU|de passage is an

a liquid residual quantity sensor provided in the liguid
guide passage and for outputting different signals between in a
case where the liquid guide passage is filled with the liquid and
in a case where the liquid guide passage includes air entered
thereinto,

wherein the liquid containing chamber includes at least
three liquid containing chambers,

wherein the liquid containing chambers are matually
connected in series so0 as to alternate a descending connection where

a pair of the liquid containing chambers are mutually connected

80 that a liquid flow in the liquid guide passage is a descending

flow from above to below and an ascending connection where a pair

of the liquid containing chambers are mutually connecited so that

- the liquid flow in the liquid guide passage is an ascending flow
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from bel ow to above; and wherein an injection port

communi cating with the liquid containing chanber is

formed in the air comruni cati ng passage, a

predeterm ned anmount of liquid is injected through the

injection 5 port, and the injection port is sealed

after injecting the liquid. [0014] According to such
fromy kgt qur atkicore; eareh when the bubbles flow into the

liquid [ assage for allowing the,liquid o

contaiﬁ?ﬁﬁgﬁﬁga e%%j?%t%%%ﬁﬁﬁﬁtgg@mﬁpﬁﬁagﬁég1Vhﬁhdj“31lQUld
contsuipging pokinber, isi forsedi £ i ta folcdti iUl 8% passage, a
nteri,n §{nto the |iquid gujde 10 passage to flowto .
pre eﬁeeraaxﬂ% FERINS 8é aamé the pq o whHerpusaibhe injection
portl,i gt HeTRRE it RErE] %%&-ai%@sﬂtbk%hﬂe&%ﬁ%he liquid.

passage for ~allowi hg the liquid containing chanbers
[002Ad contgsicadi@ont e FuEsdth confegumation ¢ seren gued the bubbles
£lowCaRkal RHRJ 1GRATReS: el te N8 41 QUi d ., can be

i nj ect ed mﬁtE@ht é@ﬁﬁﬁfﬁ%sgﬁz%rﬁgfnaﬁlfﬂﬁcgi&ﬁeoglﬁwgd
contpilgdng Qsamberaitd agmohambets wiush toet heqbibheply portion,
it 15nEkew. Skhnc 0 cost is_low and the liquid ,
A e gt LR E bt R dRce, ther dg guide
passegsttoflbhRetd ithei dowosisrtkdmg i ddeyih €Eng§ ahedBe F €8HGEEN usable
14 HEQO%S% The solgbion,of the problens of the present

E invent roh® 28 i_ea&ﬁﬁé@@dsﬁ9p§dnéﬁﬁﬁédoﬂuﬂgﬁeéﬁﬁﬁ@gé for
allokinyi thé ntomai d i SBH 1k GO QIdMmbdet achablphBuated 90y cach
hed | iquid consum ng device, the liquid contailner

Otheg Gipt i Gyl Ui Aqin gk AhAgLeRarbets entawith, tthe liquid
can Hd @Hidck8d wOM LN ed, dh Q54 p : S

cpnngc?able to the IFﬁé?g%bonsuﬁgﬁgﬂﬁdgépggggg(?Eagﬁdllquld
contaipied paamhers ofugurdi hgethebblquidftontained in the

l'i qui dggQatal nj o;the Liguid supply hole, . .

and an air conﬁ%%?%g??ﬁés%a%%aggwc%ﬁ%u%?%af%%%ﬁ@h%¢ntalner
can bgj gjippl 1 gdatont aivm migcechamvem itngy ans Ao, thdereun ddensuming

: | L QUi niai,ning chanber includes at |least three
dEVl+%3ﬁ%% %%n%%#%?%%'chanbers, and wherein the liquid
[001%bnt ai Theigs chairber So Arhanys tisth1ams cONNEEE 68 S8 1frention

ve descendi onnection where a pair of 6

. Ea ndi n % re a [ .

is achieved by amethod of injecting a liquid into a liquid container
detachably mounted on a ligquid consuming device, the liquid
container comprising:

a liquid containing chamber in which the liquid is

contained;

a liquid supply hole connectable to the liguid consuming
device;

a liquid guide passage for guiding the liquid contained
in the liquid containing chamber to the liguid supply hole; and

an air communicating passage communicating the liquid
containing chamber to an air,

wherein the liquid containing chamber includes at least

..three liquid containing chambers, and

wherein the liquid containing chambers are mutually

connected so as to have a descending connection where a pair of
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the liquid containing chambers are nutually connected
so that a liquid flowin the liquid guide passage is
a descending flow from above to bel ow and an
ascendi ng connection where a pair of the liquid
contai ni ng chanbers are nutual ly connected so that the
liquid flow5 in the |liquid guide passage is an
the dcBrd Pl romipaiey @Iai)cmm;ualm crmtrimﬂ:ed so that a

LI ort,
Lia SR 18 L L0 OV RO S o e
abo"IGh'éOé]erlcﬁomfrdmrcasCagdpagmgmecﬂﬁmrﬁﬁiﬁe;ﬁﬁ aapalr of the liquid
dt t
conE SR PG AT gL L o (e 1D, L

nj ec
in thejldepiinggt hée ldagisiade 1§ @Q@Qcé&@@@ﬁ@'ﬂl@)d 9rc§rH‘E>|%l%w to above,
conflg ration e process perforned to inject the

liquid l?ﬁ(?ﬁﬁh?41%ﬁﬂﬁf%ﬁﬁﬂﬂalner i ncl ude the steps of
openi NFdr@ dgjzect h§B-RobhL HOFt | mz}?f&h Nt d AU g1 th the

njecting 15 the liquid, and sealing the |nJect|o
llqu&@LFonﬁﬁ%ﬂﬁWﬁw§Qﬂme§rnﬂmeth%Nﬁmnwmqmﬂqnldduang passage;

proces%bﬁ%c%ﬁ%b gg&éégﬁmiﬁeas 0L, Hidd] fi ul %3r885h the

perform the step |on por t
injeriohe pairt ; @mwhunlcatlng passage, the Iqu|d can be

snmoot hly i c 20 all _the urallt
COht&Ih%ﬁéE%% %ﬁgrgg%ﬁﬁtf%% Ryguitf §é§5§bth8rllquld
[OOléE|OmnRgcbhdlhgqubdu@hﬁi&bﬁﬁﬂ@u&ﬁ&ﬁbﬂTSth@ t gatEormed
her . Accor n the Ii corit ai ner
to Mﬁi&tmﬁﬁ T TR otq\es%lfﬁ‘lé& &éPnté‘l@@ﬁFf rg§GrHdPoRNEf Steps
of omilrpgvaﬂcé amd edit\mpdrtzf@;z%j/éé@ir{@ RRS3age kS J_nj ecting
ecovered jn the liquid guide passage 25 in which t

the i%“#&& @d}ﬂﬁ%%%ﬁaﬁbéwea?éowmm wkcmih@c:ﬁealéosmple
Accofg8ihg1{prenkh rgeé§§m§5n90§9n9§0159”aﬁad Ehffaﬁggngifglcult

connecti on. ven when bubbl es occur
to pepherRnFRg ER&RBers in the ‘upstrean15|de the liquid

i sti i n e ndi n q passage _.
géLve;wgghatﬁgr%ﬁ éEﬁgﬁb ?ﬂ F 5 %gg ﬁgdnﬁgeﬁgﬁtaéF |
commypbca BOnpubds esge ) ntihaddl tqondt cah hige Wimockh tigl PaBsPgeSed into

w10 ek AL O 19 0oLl AU SO LD SEIREL LO B0 s ot

passdtq;eq lde: gohbaingnthehaghed ¢dontdHen doNsldr@ANStd & ommunicate
w1th%§%bCéE%§%y géggﬁdgﬁg yEr%P%hﬂgli%%i%.ggngginggfiéﬁg which
the liquid is injected, a configuration of an upward and downward
zigzag winding passage is recovered in the liquid guide passage
in which the liquid containing chambers are mutually connected so
as to form the descending connection and the ascending connection.
Even when bubbles occur in the liquid containing chambers in the
upstream side, the liquid existing in the descending liquid guide
passage serves as a barrier wall that blocks the movement of the
bubbles.

In addition to the winding passages for allowing the

liquid containing chamber to be connected to each other, the upper

-spade of each liquid containing chamber in the downstream side

effectively serves as a trapping space of the inflow bubble, and
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t hus bl ocks the downstream novenent of the bubbles.
[0017] In the liquid injecting nethod in the
above-described configuration, it is desirable that a
plurality of conbinations of the descending
connection and the ascendi ng connection is 5 provided.
According to the liquid injecting nethod in such a
thus gHI YR diltortlovs orfamy maatdmem tofo fart hepimrieb e

comineent 4 LS PRI 0L crives

confdignirariorar @Urmajaldqlfr@mr?@eaﬁiﬂt sagpasmadlftqr mfl@ombénatlons
ur tjons t he i ng _connection an
of t%hecg%%%%gg‘gf(xnlneclfgh A§§%1 éﬁ%ﬁ% g Nt ion is

prowlidefd.cult for the bubbles entering into the l'i quid

gui de ass&gg_to flow tqQ the downstream side. [0018]
I'n t he 5GHCE % ety IsiHet G aoie b dvpdhask drri Isatkh 2

confl@u&@ﬁﬁb@”ratb@ﬁfl@brb%lgﬁsbﬁagheub%%%daahﬂnggnward zigzag
residual quantity “sensor for outputting different

Wlnd§P§n8F§sB@ka%ﬁqw\@r@a%é%éﬁell@[hedlqﬂquliéd fesdge in which
he PA§SAYRdn% filnli |n%ch\4aﬁﬂge£Qeall gﬁ:&-ﬁﬂ écﬂ% I e€§ soWEYS form

the liquid guidé passage inc es a
plurghepenint wat sonpodvi de dlamrandiore cdnmsttnearmscﬂ d:ad Bavending

20 d
connEE€lGESC€§9'£9 %Q@P@Cti@ QUI%%ggagigg% ?60 @T the bubbles

connection in rqurd
enteptpor dhhg tioe thieqhiduhdidenjectidatg: net Fodwi RoSHER @ownstream
sigeCoOnfiguration, even when the bubbles enter fromthe

liquid containing chanbers to the liquid guide

[OOlaassagEnmthé whyehdt hejebt guh dneesbduUeh S€8SOcve-described
£ Qlcates t he bubbles entering to the 25 liquid-
con ﬁ%?ﬂ% haRsagt &andBElﬁeE%enFEBtfﬁoﬁﬂﬁéaehrﬁglﬂnel guantity

sensdetﬁﬁfl@ﬂtﬂ@@ﬁiﬁgoﬂlﬁfe£@§t|éﬂ&ﬁglée@é@#@ensfﬁsgrcase where
ow ng ‘to the zigzag-shaped 1iquid guide passage,

the LHieh AR Raesaqedisd fdddes wiing chenbémsidt endeln a case
wher@Uﬁ%@lﬂ@dﬁH‘ tgd a%%aé%ltECQHﬁgscggka%H ng%gh %E%lnto is

a result, the robl at an "anoun
provwea%cw iENEP 88 sEeW Bt Herm tal i t@mmhbeuﬁesieé@@im@m@fnectlon

and %ﬁ% %e |H?}ﬁ§fcan %égggﬁié% %%ggb?u#ﬁeggb %tg%ﬁsﬁge

[0019he proBcems difing he pies dritquiry et i dg nféﬂncﬁjle_’& Buch a
nmounted on a lig

cont Fylkfiddh oot st etachely, puted on aligud,
containing chambers to the liquid guide passage with which the
liquid residual sensor communicates, the bubbles entering to the
liquid guide passage can be prevented from reaching the detection
position of the l1igquid residual sensor owing to the zigzag-shaped
liquid guide passage, which allows the liquid containing chambers
to be mutually connected, or the liguid containing chambers. As
a result, the problem that an amount of disposed ligquid increases
duetxnanerroneousdetectrmloftheliquidresidualquantitysensor
caused by the bubble inflow can be solwved.

[C020] The solution of the problems of the present invention
is achieved by a liquid container detachably mounted on a liquid

consuming device, the liquid container comprising:
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a liquid containing chanber in which the liquid is
contai ned; a |liquid supply hole connectable to the
l'iquid consuming device; 5 a |liquid guide passage for
guiding the liquid contained in the |liquid containing
chanber to the liquid supply hole; and an air
communi cat i ng passage comunicating the liquid S
cont ai i Qﬂﬁéaﬁﬂﬂﬁ%iQﬂﬂqnqhamhﬂﬁeﬂn1Wﬁmﬁhlthﬂfﬂlqgtﬁ is
|;ni ng chanber includes at |east 10 three |iqui
Con%ﬁﬁﬁiﬁhing chanbers, and wherein the |iquid containing
chanbers lageimawztly hodenpentedt sblasd bhhavigndid consuming
devidescendi ng connection where a pair of the liquid
cont ai ni ng chanbers are nutual |y connected so that a
li qui daf Lowuild ginede ipps <hgpifde: @aslaaﬁ@ trge diquid contained
. escendi, flow,from 15 above to bel ow and an
i ARG SoRTELion WRenBes 541 Fh6t JEAGLF: qupaly hole; and
cont ai @inngi@haaibﬁlh&i@_&%iﬁgﬁ palslsy g20RBRELAY 88 ihAL hENG 1 quid
li,quid flow in the |iquid guide passage is an
contad éﬁ@iﬁ&aWP§W'FPoﬁPbéP6M{to above; and wherein an
injeCFMﬁ%r@@httH@WﬁHﬂh&?Eb%%d@ﬁﬁ%ﬁtBﬁaﬁbgylfhcfﬁh?s at least
contai ni ng chanber is forned in the air comuni cating
thregaddagéd gonpréssrer shasbeawouandof |iquid is injected
t hr oug Lnject i . por nd.the injection port is
sealedng%?gﬁhi%F%C%?ﬁ&lghg%PFgﬁl&pg b@b%frﬁcégPdWW§ually
connegtsdchoaasohbi havat aodesewrdinheaohhecbubhl @Bert! OWpair of

haLQ.fh [ Quj d i de passage for allowing the |iquid
the %E@%E&t §?h¥%£%ﬂ% ?@8?6% ﬁﬁuﬂPE%wa thrRRECPHgEPgthat a
1iqusdpplyw pior tdhen liqiotidi guddéfpsubigé ofs thechebbl@sy f1ow from
enteri into the liquid guide passage to flowto the
abov%om%lg?rggr‘ﬁ“ﬁ e a&&ﬁﬂ%&% OPRP UM AFsablrd T PF diied] iquid
contaenih@schainddes éirgzﬁ@t§ﬁﬁp§d:dﬂr§é&t%cg'é'od@hé@sﬁgeg?iquid flow

. whjch ,allows the Iiquid containing chanbers t
lntn%#&&%%@&NéQﬁ@%ﬁ%@wh#ﬁﬁ%ﬁ%@ﬁﬁdﬁn%fﬂ@%érbmﬁﬁtbwtoabove;

and containing chanbers. As a result, ;he quuid can be
injected wi thout damagi ng the original function of
t he |i¢eedEctomainisgtébanberts chmeuurd ddte dapbtilte the 1iguid

cont} DL SnE, LIP ZSRUPLY SOB oh3 LOaARLNE, e ase,
predetgmmined ostowft tdfe 1iQuid is injected through the injection
port, and the injection port is sealed after injecting the 1iquid.
[0021] According to such a configuration, even when the bubbles
flow into the liquid guide passage for allowing the liquid
containing chambers to communicate with the liquid supply portion,
it is difficult for the bubbles entering into the liquid guide
passage to flow to the downstream side during the period when usable
liquid remains in the zigzag-shaped liquid guide passage, which
allows the liquid containing chambers to communicate with each
other, or in the liquid containing chambers. As a result, the
liquid can be injected without damaging the original function of
the liquid containing chambers due to the bubble inflow.

Since the recovery cost is low and thus the liquid

~container can be supplied at a low price, the running cost of the
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l'i quid consum ng device can be reduced. [0022] In the
liquid container in the above-descri bed .
configuration, it is desirable that a plurality of
combi nations of the descending connection and the
ascendi ng connection is 5 provided. According to the
. _liguid container in such a configuration, a
llq%kﬁﬁQ%ﬂﬁ%ﬁﬁQﬁ1QﬁVHQQaQﬁﬂwh&iKﬂﬁh@ﬁ&mm?rd ;hgzagd
indi ngr Passa .5 recovered in the liquid guide
[Oeﬂgssaggr{an vvhigl?hthlﬁje clecf qua:eldle cont ézlr}lnef qbc‘f?angeesf%“d?eed
confy i yprgonirte dtse diessd rab Iteo thamaphlnakh11@ y a)ft r(}:ombinations
o B S e IR M PR e on 1
provdidefd.cult for the bubbles entering into the liquid

ui de passage to flow to the downstream side. [0023] .
?n t hé\eﬂqo&%%ﬂttélienje%qw@ Forfya iassvin gesbra pedfiguration,

a copOnbiget abhoss ﬂHeidﬁw@%%i5ﬁ9!§o&ﬁ@§¥gﬁéﬁﬂﬂé w&?%%gﬂﬁbassage

sensor for outputting dif gna

tit
is r%%?'-‘gogléﬁ)éi fNa tégs & Lffdide Jutie IPRgsiadegdindehpgads age ilsiquid

cont&&bﬁ%@ Wbbﬁbb%% EEQURQtﬁBqlgnc@nﬁ%é%ﬁdwggr stgg Eb Higlural
gui de "passage includes air entered therernto i _
combppgiiigeg of &hsoresdenwdsngeamnsiede ivhannthe hdeseerdidigy

- ' he, di t] in the
eonm R o a8 A o P b b® 151 ubbles

entecongaineo whé hl spehd ayuichnfdagiy=ald @, BN tbhenhamgitst ream
. ..of liquid stored in the liquid containing chanbers is
Slde(:onsumed to a threshold that is set in advance, a

[002p1 edet enntnedlsygnal c6ARaRBeRULRYL. tE¥eRLWIENGERL i heg
bubbl es enter 25 fromthe |iquid containing chanmbers .

conLiguERBIPPquitl Bi B8Spa3BAgethabt A Whllehdt Residgaildquantity

sensbBSfdﬂaéuﬂy@ﬂEiﬁ¥_§§f§@feﬁ9nQYEﬁ§f§e§et$g n PHbglgise where
entering to the Tiquid guide passage can be preven ed

the }igpd Buds mpaTrgaldiediildecdosichi sheolighéd hgdi xﬂrgj a case

' | ..o s i t he zi gzag-shaped, .
e ST o bk, gl IHLTALR LI, FRPFFE Heeeinto Ls
Provi@ed dimiengothahdrerst teahes inig twalahny thontestetdingrcdliection

v AL LERNAILID SO 8y 05, SHA LTS FeL
[0024 her easesouditend ot@nther I bpediiscslet £ohé Oy Ofh t bechi gui d
confjrlqej.ls:éa%ufloln,qqu{]et:r% té/heseaprr?g&ngagfseldiqgfd tshteogggbig 1|:1'r1];| fiwc';uid
containing chambers is consumed to a threshold that is set in advance,
a predetermined signal can be output. Even when the bubbles enter
from the liquid containing chambers to the liquid guide passage
with which thé liguid residual quantity sensor communicates, the
bubbles entering to the liquid guide passage can be preﬁented from
reaching the detection position of the liquid residual quantity
sensor owing to the zigzag-shaped liquid guide passage, which
allows the liquid containing chambers to be mutually connected,
or the liquid containing chambers. As a result, there can be solved
the problem that an amount of disposed liquid increases due to an

erroneous detection of the liquid residual quantity sensor caused

" by the bubble inflow.
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[0025] In the liquid container with the
above-described configuration, it is desirable that
the air communi cating passage is provided with an air
chanber for preventing the liquid from |eaking from
the liquid containing chanber. 5 According to the
| i quid container having such a configuration, even
[004en t W | tikpui ot dulak scdnriomindre Wi tguitthe comtad niegreribed
il S 0 13t HDS thernal _expansion or the
o e SRanbor 7ol T by ChEpe” harapy tatind Bassage
1s poreekiaind gl thhead iagui dchamlenn | Eakipge veSithioey tites 1ot from
T | .t ai r. chanmher, i.s 10 .configured to fl ow
lea]{lrg{agg tgéd Intlhqél]ﬁ&a%oln aqorél&nagl%&ﬁnrhﬁ’%h a
consunptdcerrdifng hes Itkguildigquike ddrd ihaaomalnged durd he
Jd.nside.can be used wi thout a waste. [0026] In the
confiBKifiat 168t A WA e SBUL desiis Heer the 1lquid
contedmfingueabhnBBrsi tol Stftesinabl enidab @Ee£ﬁ§§teﬁbéﬁgieﬁﬂbr the
.. the air, 15 communi cating passage passes through the
Likeyphle fd<t ChampeBr9liab g avapy . dihasadwnrefrenhéngiths diquid
fromCQREAING.. ACROLALRE 194LR8 LigHLdycont ajper ;i .
e S o, RS APaREs LrabplarRl PhBnaBbaIbE? s
configuredditpf ifdeht infrer thiee Uiiqpiidd contedadmt htamibers with a
OReRk I fothe co i ner. bady 20 beyond the . .
R gﬁﬁgsg?pg?gf%ﬁﬂfﬁﬁtE%QEEE F%@%??g%%P%§.19¥£h¥ 1nside can
be upedult thotiheal wqusité.can be prevented form | eaki ng.
027] -In, the.liquid container with the ,
002§ Bosh e ghFeRPareen Vit rheqakersnresaribed

I
ove- escrlb%&
conffberatfoapnmiunieaticeg rapssagaati sctpnevisded Wath ar the air

as-l%quid segarating filter for allowing a gas 25 to
COMMBEES2thBPePAPSEER BAGSPPevBRPIAY BIFi BOPETrRPSH Passiag in a

graviberaibeevgbn ofceprdingutia tREtLidui-d container wth
such a_ configuration, even when the liquid flows in

the ai RPCEBRAUAECAPI RS pagsvageconheinpguivd tioeschot
rhgakat nbQ, t ' ' b € it is diffs
conel RGLIR, AU oRRaN DOIEL REIPPIARANE i pgpptricnns
for drismilggtof réseh Preowiidedpenihbehale cbmmenceatihiger body
can be. further preven

bey o P e B o 5 Y h Vol AgocRbre.  pozsgeule,
the ligthe tagube poatanbed Ybth lbekahgve- described 11

[0027] In the liquid container with the above-described
configuration, it is desirable that the alr communicating passage
is provided with a gas-liquid separating filter for allowing a gas
to pass therethrough and preventing a liquid from rassing
therethrough.

According to the liquid container with such a
configuration, even when the liquid flows in the air communicating
passade, the liguid does not leak into the air opening hole beyond
thegas—liquidseparatingfilterowingtx>thegas—liquidseparating
filter provided in the air communicating passage. As a result, ink
can be further prevented from leaking through the air introducing
hole. _

[0028] In the liquid container with the above-described
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configuration, it is desirable that the liquid
container is packed in a depressurized pack seal ed so
that the inner pressure is below the air pressure.
According to the liquid container with such a 5
configuration, since the inner pressure of the liquid
container is maintained below a specified value by a
con bt a hieon prés s arde siuciki Ing thetcehefl ide depnessueirzed packed
1

p it _4.S, passi b to,supply a liquid
n PACEERELOEE BBt dentd BEPRRY Guist MR Kofapb iR i below
the tdier prgdsamms= of the present invention 10 is achi eved

by a method of injecting a ljquid into a |ljquid

cont arﬁ‘écrco %%IV%&MW SiPTH A RfE d’”’%‘%h_sﬂi*ﬁfhga
confdeyiree,idhe diirid dheC MR M QrLOMId $NGHA lli'q‘[ﬂlli!dd container

cant ai ni ng chanber in which the liquid is contal ned;

is mpd nEaingd Peiinly WAIE Kethedas % ¢ troadtiigq d
e SBUPRHENRG: i e V¥iGee &4 Wi | g -
?r connunicaﬁf%ﬁ theeli quycgﬁﬁﬁﬁgﬁPﬁg C gﬁﬁgﬁbgﬁgr?ﬁéuse' 1t
13 PoS§ditd s (isp sprrdive aniltisugat Hrotiidreh ahidsalveal rair is low.
00 20QNMmuniTgat i a [ (ng the liquid 0. .
O Al n1 oy “ehanner £F Ch PP oEaRUPSOE the PraaraT invention
is ag¢ivireeabygp okahmoerof noledesnata legatid 1iree ligtidicontainer

i,Ni ers, .and .wherein the |jquid containing

de bRy R B Ui Gonea s Tty rave B 1laela
contdéseendongrdeinecti on where a pair of 25 the liquid

containiﬁg ch%nbers are nutually connected so that a

|'i qui d°f FORAMA CRECALGERE GhipBEepadSagdich &he liquid is
contdesegnding flow from above to bel ow and an ascendi ng

connection where a pair of the liquid containing

chanbefs el tnitpaliyyhe ba meerastsd kcnap tie liogdiddconsuming
devikkow in the liquid guide passage is an ascending flow

from bel ow to above, 30 the nmethod conpri sing:

form ng ahdhifestidn papssags thembpgoatiogntaenilnguid

cont EARIASCIBRILL NS0 LG I0SLobA) LRE PP nsiiig anc
i nj ect@onapor¢omandi d@ting passage communicating the liquid

containing chamber to an air,

wherein the liquid containing chamber includes at least
three liquid containing chambers, and

wherein the liquid containing chambers are mutually
connected so as to have a descending connection where a pair of
the liguid containing chambers are mutually connected so that a
liquid flow in the liquid guide passage is a descending flow from
above to below and an ascending connection where a pair of the liquid
containing chambers are mutually connected so that the liquid flow
in the ligquid guide passage is an ascending flow from below to above,

the method comprising:

forming an injection port on the liquid containing
chamber positioned on the most upstream side;

injecting a predetermined amount of liguid through the

injection port; and
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sealing the injection port after injecting the |liquid.

[ 0030] According to such a configuration, the process

performed to inject the liquid into the liquid

contai ner include the steps of opening the injection

port for injecting the liquid, injecting 5 the Iiquid,

and sealing the injection port, which are all sinple.

Accor di fRA VLRI Rdprisdessing post @#ftéowraiett ing Sheotliquid.
ooxhffic - e en the injection
[ %&rt e épcrooﬂvcipldrg%%ggt ﬁegl‘f%i@fﬁu%@n B iths PhaERs Performed
to ingsiat shed loauibeinbst tlupst i@am siae;ather limuliutie 10e steps

- o] injected icnto.all the plurality of , | ,

of opBRNG AR e AR ohniiret MRaurir quied ) injecting
the pagvage &nd @td bimagHehe nbiegitiidn eOREAI MhNEh ChaThEnS simple.
AccoryiGo nicate with each other. Accordingly, in the

PG Yoot R&P SSREIwhicos t He Hicyuipddi 4t Apedpeddifficult
to peaifbirgurald etepfs.an upward and downward zi gzag w ndi ng

passage is 15 recovered in the |liquid guide passage in

whi ch theT t86 drg6staion Be T te Hanpaoy istesl wmt rdid Y iquid
cont&@nRAe! &8sl A fs t ndi Lon.and. .

t he agbending_%g%%gégﬁgﬁfgg$gﬁ§ﬁgggLﬁ%ﬁb g@pggé%quﬁ%glquld
can ke gmpphily doiraied hgteraibehs plntdie upstridamisi dentaining

| L, Qui exlsting . i.n th scendi ng liiqui.d guide_. K

Cham%gggaégasgpﬁeglgglg g?#%egaggaﬂgl%thggl%W&Eﬁs%bﬁellquld
contgpuéngnthafbehe thubbhmenikataddi th emdoctherwi Nndtsgrdingly,

: S far_allown he _Liguid containing chanber
in RO LYEEd, SopEa  PE e dBhOoPREF! the IppEid padBIgpted, a
conféauhatﬁqnidfGﬂﬂb@hﬁh@gaﬁbambﬁﬁwéfﬁtiﬁgg&#ﬁ@&kﬁﬁ@l?gggage is
recoe&feﬁtlv§h§]§erV%§ as a_trapping space of the inflow ~

bbbt e, BN BF BEES ATl WS henliovererrniotining
chamb@ﬁsbabblﬁﬁtué@@%lbohﬂeéhéd|Eguhg EBj?SEhnghgﬁaggﬁehaing

t he, above-described configuration, it is desirable
conngqaton Hid A pycendépgrerRReehsonof Burn gbscehdbhges occur

in tHEONAGEE HOR-APL: L b acﬁg%&sﬂéfrga 0 Soggi rovided.... .
ln_ 30 Agcordi% _t% tﬁ% i qui |ﬁ?@€$§ﬁ§£ne‘%%%Sgﬁggugﬁea;lquld
eX1SEhy il@uﬂé\@icgﬁﬁc@cbiom‘ Lggnati gnidd passapwasdraas as a barrier

ra L O TR o L B, A B9E oD BER b Cont al i ng

chanbefs addipitmatd ytloonneed by Spa8sayOsf o6M aplawdhg the
ijﬁﬂggggh %ﬁg.%%'g aﬁggrq§§%gpgbg eggggegélégéh?gghgg? the upper
space of each liquid containing chamber in the downstream side
effectively serves as a trapping space of the inflow bubble, and
thus blocks the downstream movement of the bubbles.
[0031] In the liquid injecting method in the above-described
configuration, it is desirable that a plurality of combinations
of the descending connection and the ascending connection is
provided.

According to the liquid injecting method in such a

configuration, a configuration of an upward and downward zigzag
winding passage is recovered in the liguid guide passage in which

the liquid containing chambers are mutually connected so as to form

‘plural combinations of the descending connection and the ascending
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connection. As a result, it is nore difficult for the

bubbles entering into the |iquid guide passage to

flowto the dowmnstream side. [0032] In the liquid

injecting nmethod in the above-described 5

configuration, it is desirable that a liquid residua
__quantity sensor for outputting different signals
CONMRtedh | ASa AcdSSUMter d T tife Monguidd ficed tpdssaghd dubbles
entdid i he s Li.qui ' S ere t liguid
‘t{ﬁﬁﬂeqﬁggiggg ?ﬁ?ngeguggg %% g?é% ?%éﬁgﬁﬁ56?Q dd%wnStream
sideyherein the liquid residual quantity sensor may be

ovid a .10 _nore _downstream,side .than th )
[Ooiﬁkcengﬁhgﬁﬁ%Aﬁé%Jf%&“&égﬁ%ﬂ? W%ﬁk%%ﬂﬁbt@@hﬁ&&ﬁ%ﬂ@ﬁ%§rlbed

-conftipmdatguirg gui des prssiagh1d Q033 AcCofidGdDdle quantity

ligquid injecting method in such a_ configuration, even
SNy eﬁu‘irhé"{}@%ﬁte@‘%ﬁtléferr% HIMAIGuiE L weea diniingase where
the dhamhier gutidet paskhgui ds98i decpagsageryb th Wi £hddhe 13 case
|IgUI resjdual sensor conmunicates, the bubbles
wherg, B?id]rﬂgq%ldj e 9e PYBF oG Uit s age eane bed griwmritrerb, and
herkfiemcheachyngqt he td 44 f Lqui
! errésidual sgnsqr oﬁfﬁgg%oégﬁ%tg?gz%%%§ﬁ§6%%P§F%5%%EQded on a
moreg oyd sasesg e 1 dghitbnalthewsietsivenidigqui ¢orortcaiinirngnd the
er uak|l ted,, or the liquid
e S ng ShanBers. The 26 L it rre s om t hat
(00330 anpértoofiidigsposetiel ilduiud d nereasesg de@hoe am such a
, detection of . th Lqui d residual quantity
con G LB BB G Ly P Re tBELBRERAR StEdn LBETegRFed auid
conth@B34p Thembelyt tentat theuprobhese ehskheePL8$ENtihich the
vent i is achieved by a |iquid container :

Liquydy EERLBRIL /Rt ot TR R es, e BHbleRg caserdag to the

- liquifieghi @ligh LAY RICRRN HEOPPEYShPGH Ekéﬁf?@%%hqgﬁf?g%:%gtection

.chanber in which the liquid is containe
Pos1ELaPISE HAi% (doHAEcEaplaupd $PRSPT QUi E Gresbvengigzag-shaped
1iquieVdieeie 3R addequif i de;1 pa qg&ﬁ quypi Lng.the

d Ii&%ideagghtgﬁﬁﬁng éhan%er a%d t é%lqu|88§ES§ ﬁkﬁo?%ambers

Lo beineakhy stdmerectadl can tdier ldomivhicoatibigipasshgebers. As
i [ e.|lLqui cont.ai ni chanmber .t o, an,

o re PIENMEALLIBILICCEUIS (RO D9 CERRTHET L0 A0 e

due tatah easionedds detection of the liquid residual quantity sensor

caused by the bubble inflow can be solved.
[0034] The solution of the problems of the present invention

is achieved by a liquid container detachably mounted on a ligquid

~ consuming device, the liquid container comprising:

a liquid containing chamber in which the liquid is
contained;

a liquid supply hole connectable to the liquid consuming
device; |

a liquid guide passage communicating the liquid
containing chamber and the liquid supply hole with each other; and

an air communicating passage communicating the liquid

-containing chamber to an air,

whereintheliquidcmntainingchamberincludingeﬂ:least
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three Iiquid containing chanbers, and wherein the

liquid containing chanbers are nutually connected so

as to have a descendi ng connection where a pair of

the liquid containing chanbers are nutual ly connect ed

so that a 51liquid flowin the liquid guide passage is

a descending flow from above to bel ow and an
thregs ddqdiisy comrd@tinen q}vh?éﬂi@l‘as,pand of the liquid

cont ai a r nnected so that the

I|qU|d%?%%ﬁﬁ%i%P§%2'%ﬁﬁlﬁg; él% Sggﬁglﬁgsaﬁre mutually
COHH@§¢@@UB@gaﬁlGW'haaﬁmbeﬁewcbodabgvepnnandléﬁ whetei 8 pAir of

[ [ ating with th ui d
the LIGERH 00-R01L BETTNOMERLLTA - e IS Blhecred ppgthat »
llqupdsﬁﬂige im thpr G.dejbﬁfdngl&&dieap’ﬁéﬁhg@f $iWetdeh diHLEed from
bo nﬁ EgE the(i hectlon port, and the injection port is
abovet 851 aF Y PRjERITHY ThEOPPEEdOR o35k DRcicoPditie 1iquid
conth@nsughcigamoat & %@hh@ﬁal@\_’/e&bﬂ}‘f@@técﬁ‘%o@éﬁg‘:e{%% H g‘ﬁ flow

into the |iquid guide passage for allow ng the
in thoht GRAARY icifarBEFaIe o camMATatiaanf L aw tiiven lpqﬂ,nm to above;
and supply portion, it is difficult for the bubbles

entering into the liquid guide passage to flowto the

downst Feaaeshden durjieny itdreppeti ooumiehcaisaty evith qhiedliquid

| S aped.li UId ui de

co“taﬁﬂﬁﬁa %#£T¢g§ f |qU|cjD c Fﬁlﬁgm%HQﬁE@§§ngopassage’ a

predebﬁnmnnedtfmifmmcﬁﬁdhimﬂkham,1ﬁﬁebﬁﬁHhQFkbqggdthe injection
nt ai.ni_ ng_chapber s ares e |qU| can

portfnfﬁ%tg g??%% Oﬁéﬁﬁﬂiﬁ@ Fﬁ@fﬁgl R 1PdRetiiow Bhe llquld

[0035he | | Qudor & g Ak 0ghchasRergudue 1o, t BeeBUHY L the bubbles
OW. Slnce he recovery cost is l'ow and t hus the

flowl%ﬂﬁ?dth%S %%%%%l%%%d%aﬁaﬁéagﬁpﬁPFeﬂleWangoﬁhBrﬂé@uld
contd el fighantheG@St o Uorkmehi dd @id +§O0PSA Tl‘?ﬁll‘i&eghﬁﬁlgy%rtlon,

be reduced. [0036] In the liquid contaliner In

it igRielHesk t%%n$m@hl%$|%ﬂtertngsl@églthblélqhad guide

passdbditdl #1dw b o%tét% a 9f gL %rqt%sgcgﬂg d when usable

connecti on an t he ascen I Ng connection
liquin gwarersihs Aot dortdi r@qmq-hﬁlape}iu]chcpmm a;umefe iph st @ which

o LGOS A o FOABVALRE. 81 S DEABBLL 00 o o
othed,i qui dirguitde Jmag&a:g&&mta!\tmhkgtdﬁearhb@bﬂ;d 2600t Add¥UIG, the
]jxnﬂ%g%QHF 2 %ﬁ%eg%%%a ¥ho°nn§§%§gl§8 gﬁetégiéqégf”%ﬂégtion of
the liquid containing chambers due to the bubble inflow.

Since the recovery cost is low and thus the liquid
container can be supplied at a low price, the running cost of the
liguid consuming device can be reduced.

[0036] In the liquid container in the above-described
configuration, it is desirable that a plurality of combinations
of the descending connection and the ascending connection is
provided,

According to the liquid container in such a configuration,

a configuration of the upward and downward zigzag winding passage

is recovered in the liquid guide passage in which the liquid

containing chambers are mutually connected so as to form plural
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conbi nations of the descendi ng connection and the
ascending connection. As a result, it is nore
difficult for the bubbles entering into the liquid
gui de passage to flow to the downstream side. 5
[0037] In the liquid container with the
above-described configuration, it is desirable that a

com}qqn@lpl@nlsegfd Gdle qiﬁuartqpngls ﬁmgmfgftoromlﬁr:puttthm@scendlng

ff.erent ,sign n
conﬂ@ tég%paséggg ?sgP??rea with"Phe %?Eﬁhﬁugﬁd%Pﬁ 5h€a§8bbles
entewhegelnhe thqul tiggid dgu pas Segesd g liles Al keRher 88wnstream
thereinto is 10 provided on a nore downstream si de

Sld'than t he descendi ng connection and the ascending

[00309nnectinOfhien 1@ ild GWind adWicde WRR$S L 5 Q%g%kscrlbed
According to the liquid container with such
contdghrpgdPRyi éf, lfhefsiRabdrothaton Liguid gﬁ@n@@aﬂnth@tlty

sensbirdgbd QQB%QkEhH 8E§§Q§Eﬁt'§1% Hntthgeg Hhrgs?gse where

that is set in advance eterm ne Sl gna
the piayidpoieidevens e 1$ef bl e@temtéwe fiomidt bed in a case

wherE'QHédlf ?h@hﬁﬂa&ﬂ%ﬂggés JR%%%n #;gggﬁégg PA228%% o is

proveéﬁﬁm @atr@ge dhensbubbmesmaattefamghtaodébeehdguﬁdconnectlon
reachi ng the

and QB PERITRE, ERBRErobReTH Bhic! PRrAC AR HRoRrPEg IR0

[003&EHSOTAOMDﬂ©lh@ tbetBegzagushapedthi Ak dygbhd8uch a
e, which allows the |iquid containing chanbers

Conff%uﬁ%ghﬁ?uaVb?ncBFﬁeﬁ?%Hnt of theuidgereredniai ahagliquid
cont £NHe chamPe rd i@%@h%um%@le{c?a%&%cﬁﬁl i’fégt i€et in advance,

probl em that an anmount of di sposed | I ncreases
a Precﬂ%%r@lé}?d EfPBA0TEN deat eEtiPYih - ofEVh@ Whequltdiler esbdliak enter

t |
Fron a4, 8ot ERUERY ORI T MRPLESO ae pncsace
with guhadl désciilbed d confidgedatuientity $sndesicabhenidwmtes, the

ded th an air
R LA R .
reaChingIhhﬁudbt&nﬁznnnpqpxﬂmmﬁxﬁf 3k Aciepridi ng:diaiddie quantity
h ation, even
sensq M ThE W B 1A ST h o 1000 U L mrsnae, which
al1ommrﬂqmoatdmm&rﬁlgiLtﬁlatnq;éﬁberﬂmlbeemh%ﬂfy Uordi® ted,

I hanber reliably traps, there by
or thslrlg“\eﬁéHJ] ﬁa%%%éﬁpﬁam@mh@% | é@kﬁl ﬁ@sué‘,utnc%h@ﬁ@ Jaingiae golved

the proapR@dthBtt e BhsufbHW: 958 1iquid increases due to an
erroneous detection of the liquid residual quantity sensor caused
by the bubble inflow.
[0039] In the liguid contalner with the above-described
configuration, it is desirable that the air communicating passage
is provided with an air chamber for preventing the liquid from
leaking from the liquid containing chamber.

According to thé liquid container having such a
configuration, even when the liquid leaks from the liguid
containing chambers to atmosphere due to thermal expansion or the

like,theairchamberreliablytraps,therekgrpreventingtheliquid

from leaking. Since the liguid trapped in the air chamber is
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configured to flowinto the liquid containing chanbers
wth a consunption of the liquid, the liquid
contained in the inside can be used w thout a waste.
[0040] In the liquid container with the
above-described 5 configuration, it is desirable that

at least a part of the air comunicating passage
confjerirad t"fﬁd%gﬂ?“th@t@ﬁﬁw nosquipbredoreimieg gravbdlys with e
conSiBctd PR Ot ni.he, Li gyi ont.aj ner. According to the

quEﬁCiCld cont alhﬁe?lanh?ﬁ’ gtul-g IleiL uclooin‘:loé1 ?&Piegn,gne%% Whehfle can
be usegl Miguiaktf loweadaekward, it is difficult 10 for the

ndd.quid-to.reach the, air openi ng hale of the container
[004bdo]dy beltf/jorﬁlet ﬁlel%uplpder SR g‘blrﬁl R ERiqsscribed
confdignecttiiomn, Asa Ieslddiradite diauisft camkde pravwented the air

form Iteaki ng. [0041] In the liquid container with the
COMTENGE-"d&Se B IS ERESGF dTirewahy thies upesiTEsite Polwation in a

graviife @ﬁ&e@Qﬂﬁ%ﬂhﬁa&m%g19%&&%9%on%%fﬁ%rQrOVided with a
gas-liquid separating filter for allowing a gas to
pass t TR EGg fr Cartd ep e wgra aliingui o ifthomysds si ng
fliGarathcau by Fahog L ; LAy i per, wWith..

con égch a _confi%ﬁﬁg}t%?loﬁglgg\}téﬁuﬁg#%%;Ba\q:l%r%ﬁf Fgm%s fiﬁ?flcult

for the lHquibrmuneeati hige 20l pagpsageg hbeel dfjuit doesaieler body

b L ' [ eni n ol e beyond,. the gas-liquid
eYog g%éa?F ﬁfge'i‘{‘ﬂlslst@ égro%\?]vionngl c}:rg}en%r @gggyidqﬁed:%slg)ﬁhr affifgresult,
the fibvéd peovbdedrienenhedafbreonsunrieat.i ng passage. As a

sul t i an be further prevented from | eaking.
[004? r ought Egea'rc[rlqluﬁ(ér Gat IaﬁﬁeghUFLE.h 55¢ 662Yp PR schdbed

confligguadionpt bt ney deistikabhe ﬂH@ﬂQﬁQﬁ%ﬁ&iQ%Qmunicating'passage
it is desirable that the liquid

. configuration, : _ _
1S P%%Vrﬁtéaﬁgcﬁé’rltihsap%wdlqﬁw & eipegirddyr f2é8epatkr sddlceirgpa gas
to phbatthbectRRBNHGRT 8R3UR e W, the,apgr s =

° pAccor di nz to t%e quu?gegéﬂtggih%e? %Etaﬁﬁgugﬁgg %ggglng
thergbh¥ey@ati on, since the inner pressure of the liquid

cont a ASkozusnL 3t oo hel av. 3. 9peeL( gd yal e, 2
conf jigieka bor @ verugbeni the ild quassifbbestn styephy racdrimifithating
puasi g AR 0L ML, 2ot T8 2900 081 <o
thegas—liquidseparatingfilterowingtx»thegas—liquidseparating
filter provided in the air communicating passage. As a result, ink
can be further prevented from leaking through the air introducing
hole. '
f0042] In the liquid container with the above-described
configuration, it is desirable that the liquid container is packed
in a depressurized pack sealed so that the inner pressure is below
the air pressure.

According to the liquid container with such a
configuration, since the inner pressure of the liquid container
is maintained below a specified value by a negative

pressure-sucking force of the depressurized pack before a use, it

- 1is possible to supply a liquid in which dissolved air is low.

The solution of the problems of the present invention
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is achieved by a |liquid container detachably nounted
on a liquid consunng device, the |iquid container
conprising: at least three liquid containing chanmbers;
a liquid supply portion connectable to the liquid 5
consuni ng device; a liquid guide passage comuni cating
the liquid containing chanbers and the |iquid supply

1s J5vievad it B édekict hentaiand detathabbymumitatdng a liguid
aS: ni i he |iquid 10 containing

con chaﬁ%g?iét:‘glr%@n’ a&r?é, %1%412?6531}%2%?%%%0@01?&%% ng
chanberas: area siuttiatde 1icpnineci@t Simiasy tehdmdwer &

descendj ng conpection where a pair of the liquid _ .

cont ai %} nrth%%lacﬂﬁséer? F @MU 15PN &0 Tt dpuid
condurnguicd ddwawed;n the |iquid gui de passage is a

descendi flow from15 above to bel ow and an o

ascendin AU WResR e prEmwtlaafeing diiel liquid
conteaRtidigntAEmpB2BDEL S tRle] Eyé!é&b]_&ﬂ?g%‘ittggnsﬁilzﬁaetaém%ther;

liquid flow in the |iquid guide passage is an

and ascending flow from bel ow to above; and wherein the

|'i qui d z¢0ntia RefmlustRen 0?%%%%%%:co%%u%i%gkgh%e%%%rliquid
formng at least a part o e al’r ~communi cati rfg -

contpisdage chamipexr $ealainngipoerti on at which an injectign

ort | I r on the fi.l mnenber formng the

Bt c\cl)\ﬂm&%%%ieézlt itfﬁ% E@ u&g?e CORNE G FEESHTUAT CareiF ual Ly
conngithdt ke bisquibdheost ai deBgepaihyOBohsec2bobedhde hNpair of

he |i.qui d tal i th the above-descri bed
the E9%?%éﬂEéPF%ﬁgl%?nE§a§%§FﬁaBF8 PHEV2LAE seBPpRfed so that a

co d s
liqupartiew i ey maduilygaibkl P2 95agePlai® do Ib8id¥h 8w from

container with the above-described 30 configuration, =~
abovetq Re4BYiATEDRR AFANGIHY FPADPET EBRtEIaTE afarithef the liquid
cont § 0APhG SE@Sambd + §Wid QSEQSEEP%Méé@éH .%rooﬁagfdcﬂé] l%LIEI%id flow
) | iquid guide passage and for outputting differen
in thg Yhayridsetiveena s pade dasen wseread itngef 1 pguirdrgue bew to above ;
and Ppassage is filled with the liquid and in a case where

the liquid guide passage includes air entered

" thereivitereingthe liguid container further comprises:

a film member forming at least a part of the air
comﬁunicating passage; and

a sealing portion at which an injection port which is
formed on the film member forming the air communicating passage
and which is communicated with the liquid containing portion is
sealed.

In the liquid container with the above~described
configuration, it is desirable that the sealing portion is formed
by a film or a plug.

In the liquid container with the above-described
configuration, it is desirable that the liquid container further
comprises a liquid detecting portion provided in the liguid guide
passageandfbrcnmputtihgdifferentsignalsbetweenj11acasewhere
the liguid guide passage is filled with the liquid and in a case

where the liquid guide passage includes air entered thereinto.
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The solution of the problens of the present invention

is achieved by a |iquid container detachably nounted

on a liquid consunng device, the |iquid container

conprising: at least three liquid containing chanbers;

5 a liquid supply portion connectable to the liquid

consuni ng device; a |iquid guide passage comuni cating

the |i qi®l soHtigimiafy tdiramerisl card Athe Hef @meds_&mlit{)p]nyrention
i ritd ' . gt . [{..COo nicating.. .
e e bt ot Mot he FRE T A hy AR S b A L quia
congugigg alqviaghertdien ltilmild quird: acioretmaiddinyg- ichiargeer s ar e

nmut ual | C ected sq .as..to have .a descendin .
connectalytonle r%r ghgreﬁaiq‘rlq&mot%&qaijd‘iﬁw fg’rﬁ"ﬁ?e%ﬁ'fg
chanberss ldre inutsugldly ¢emmecedanddabia ¥ HHait quia

flow in the |iquid guide passage is a descending flow
COnSAIAI HFVESFo bel ow and an ascendi ng connect i on mhe{e
a pair a0flitde d ig@uidd pR@RLANIRrERAHRENS AN e JTYL YR 4
connect ed E%ﬂihg? thepﬁin?% flow in th@gﬁlqpl gﬁ%é%
Contﬁégé&geclilém%ramahﬁglw@wfsfmlbep@wtagnafowe;eac:;mqther;
and 20 wherein the liquid container further conprises: a
filmmenmber forming the Iiquid containing chanber
positiéﬁeéiéncph@uﬁégﬁtmpgtpeaﬁﬁgbdepmmndiaasfaglnge liquid
: |L,an i.ch_.an.inglection port which is ornmed on
Cont?%gEFglﬁ?ﬁg%%gr@gngnmﬁﬁgh i's conmuni cated with the
IiquidwhESeéonthénumgumdrtbnnaﬁ&i&@abﬁd?bbmstBQe'mﬁﬁP@lly
iper _Wth the aboye-described configuration, it |
conngggégsggagﬁeE?hé?v?h% %%EF?ﬁélBSrF?Bﬁe?glf%rW%%reb§ gair of
the Pitwidrcanphigingnchiebdi-guidecantabne; wbhhethey so that a

uration, it is desirable that

. _above-described.30 confi , .
Vi R P EOnLAPRAR P Soreo Sokpris eedasrPOaRBs low £rom
abovelelasd 1 6 aper 4h OR RN EeEsh e LB LA L 9Y98 of the T1iquid
assage and for outputting different signals between

contaning LAemifdie arener tvyll v qprinketras sagena s tiid Leduid flow
in thw Ifqﬂif@_glt.lii@léidﬁa > é B s8¢ Q%%eﬁ‘ﬁ*l%!fgegi&? f'f'g%&&‘# It‘cja(:“above;
passage | ncl udes ali enteread tnerernto.

wherein the liqguid container further comprises:

a film member forming the liquid containing chamber
positioned on the most upstream side; and

a sealing portion at which an injection port which is
formed on the film member and which is communicated with the liguid
containing porticn is sealed.

In the liquid container with the above-described

configuration, it is desirable that the sealing portion is formed

by a film or a plug.

In the liguid container with the above-described
configuration, it is desirable that the liquid container further
comprises a liquid detecting portion provided in the liquid guide
passage and for outputting different signals between in a case where
the liquid guide passage is filled with the liquid and in a case

where the liquid guide passage includes air entered thereinto.
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BRI EF DESCRI PTI ON OF THE DRAW NGS [0043] [Fig. 1] Fig.
1 is an exterior perspective view illustrating an ink
cartridge which is an exanple of a liquid container
according to an exenpl ary enbodi nent of the invention.
5 [Fig. 2] Fig. 2 is an exterior perspective view
illustrating the ink cartridge according to the

BRI i GF AP TI8Rb G st WHARTESS nvent i on when vi ewed at

00 i nversig, angl &4 Fig. . IFiqg..3] Fig. 3.is an_.

'[ 4Zﬁgpl od.g[glgsfL er ggegﬂﬂtlli}e lv%LeSwa]hl(#}ﬁﬁgfulﬁI]r :ﬁ?%ﬁ’e‘t%‘f%k‘”ew

lllqgsg;mlamald@e aghdwrk iga rfirg.dgle v{kﬁcgl i4 @Xaﬁ[‘[ﬁl_se Eﬂf a liquid

erspective view ustrating the in , _

contiiel %g&géﬁéﬁﬁ'%ﬂ X %ﬁW\ﬁ%ﬁ&ﬁP@ﬁﬂén?fitﬁ@eﬂggentlon-
angl e i[TifG.g2]13 Filghi @ 1% dH @xtRdi%ra gl agamishow g,

11 t he %nk cartridge 15 shown in Fig. 1 is nmounted on a

LLIlvehratdgg &Pe AEN GR4ted dge maoegdisspacatthe. gx@mplaaly

embobiithen® b5 theS€ELEARRbN WISV i |79 5 isak; ‘n B
cartridge shown in Fia. 1 inﬁéﬁ%%{e ;ﬂgéhggésgh%ng%ijlelg'

L. cartridge is nounted on the carriage. 20 [Fig. 7]

Fig. 7[rsqa seckijgnak view. ill raly i.nk .
_ cartrtégegsho%n %% FFg¥SlgbwﬁégﬁéﬁgpyB%F%gchﬁgﬁ AR Y
illugsrptingeths inmbuptedrédgehehoanr iageiglFilg. 8] Fig. 8

is a di amyk | Lustrating_the_cartri.dge body of the
_ ink-ca}?? dg%hshgah iqn!L i g fxﬁﬁgﬂegigﬁéEPFP%ﬁWPhglew
illustoatingStherimkecaftigdgd]sidwh i iFS @ G @LAMN i ewed at an

: LLLustratin he cartridge body of the ink cartridge
invelps Sn??eF%g.Eigmh n viewed fromthe rear. [Fig. 10]

Figs. 10{(q) ancriP(ly &y @ schemBhi sndi;agLaps t i
[ and the Fig. 9f'respec?ively. 30 EFig? gﬁT %?%frldge
eatnkifige printing

Sho""‘?lg B sf8 9 sl tiomamresvon puseratipag phet
appab@eyst aken along the line A-A of Fig. 8 [Fig. 12]

Fig. 12 is a partially enlarged perspective view

i1 Tust FRt9nglaFpart6dis a eenfiguakhtiimv ofl lastirewing the ink
cart PESSEUE duh ihh?igjgrir:ﬂnqgeedpggé/lf%% orientlr:lieginﬁ'ca%gtridge is
mounted on the carriage.

' [Fig. 7] Fig. 7 is a sectional view illustrating the ink
cartridge shown in Fig. 1 immediately after the ink cartridge is
mounted on the carriage.

- [Fig. 8] Fig. 8 is a diagram illustrating the cartridge
body of the ink cartridge shown in Fig. 1 when viewed from the front
surface.

[Fig. 9] Fig. 9 is a diagram illustrating the cartridge
body of the ink cartridge shown in Fig. 1 when viewed from the rear.

[Fig. 10] Figs. 10(a) and 10(b) are schematic diagrams
of the Fig. 8 and the Fig. 9, respectively,

[Fig. 11] Fig. 11 is a sectional view illustrating the
cartridge body taken along the line A-A of Fig. 8. _

[Fig. 12] Fig. 12 is a partially enlarged perspective
view illustrating a part of a configuration of a fiow passage in

the cartridge body shown in Fig. 8.
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[Fig. 13] Fig. 13 is a block diagramillustrating a

configuration of an ink re-filling apparatus by which

a method of re-filling a liquid into an ink container

according to the exenplary enbodi nent of the

invention is perforned. 5 [Fig. 14] Fig. 14 is an

explanatory view illustrating positions in which ink

can be [ifdjgectled Wid.hd 3 iiguiad dlnjedctding d@et Hdd.ustrating a

I he, i,nventi.on.in the_configuration of the

conﬁi k%%gﬁggﬁégeéns%ﬁﬁw¥qr##Q%ingiﬁPBfFaBE§dﬁYﬁﬁFﬁNlGFmethOd of
re- fREFERGNCE 1 NulVBRAL S ANDLSt SBt20nE@Q4Hoddiddko the exemplary
emboS rtridﬁg @biquid container), 10: Cartridge body

PaéS‘ﬁtn i fler “B&dy Y eIt Bnd&gEEROFEFer, 20: Cover

menber [F3¢. hrk regd §Qn§@ran3ékpiﬁﬁafg§yd9§5wq9@@55E¥ating

.sensor, (Liquid residual quantity sensor), 40:
PosifipRgrdhrParhiaikean e 1nikcepplyyciol éaud Biipiart ing method
accosHRRbY: 010h8)invith s higH L ngy,fd .+ 189 '

Fi[n? 15 Qoﬂigealﬁhg %#Inr( ?ggggﬁggﬁggﬁé§%£§%d¥§%f?rtrldge
showpnfipo8aei ngO0Wbl e, 150: Air communi cating passage,
DESCROP: r pia ' necti assage, 340:

|nET%§§p5§h§§EEEEgQFER§ﬁ§ﬁ§§$)g&gsgﬁGﬁgnnecting

[004BUf f er lehbmber ritAidgeshaibanid SFM:aidppey, ik Cartridge body
371

L.ni chanbe Li qui ont ai ni ng chanber)
(con g8 Ko nar g FRG S TEnELF P fr 240 iCGOIRar GipeT, 30¢ Tnk
end pentdr, 374; BAK, r434dukBCqESNt3¥H, s8850r43DigBOkt @BLidual
magl of |IEUId 89ntaln|ng chanber, 380: Ink guide
QUANHLEY ARRPERF hui 80 glF §ESpaREARe) V28YS, bBwelnknkRupply hole
(Ligeoataighng nehanher ot L4l o tdN NG r 388, 7y
431 Ik T Low 122” O o PP on s S gRSer, 88: Filn,
90: Head igwgTdns 1o king mparde padgagel { iinduicdiuguiingeh2fe, 150:
i PERRRYE)at : r ] n Jiquid gui de ,
B T T o0 e AL nGTEoB i Jibher Loifection
passfp%sa'g‘éo { Unjui drapi deanlpas s éyey , cdatbe Buf f 880 chaobeect ing

i g i ni g charb 5Q1:__ Non-cont ai nj n
ous el QLS00 1 AP 10 S MORCON AU oo

(Liquipperatasnibflchdmipecy i 6A1poris: AQ:dilgknd mjacd bBet (Liquid
ucki ng nmechani sm BEST MODE

b s ARG U i TRVENH N D] T i dh35 ‘arpot tor

wall efeimhaty esbosineny Siidisdt e foor: ankl Qi éﬁ&éﬁééchiquid

nmet hod and 4iquid cont ai ner according to the

guidg RAFRIBH mi110 b AR VeIt 2l Ghampeef chbamed
contdinhiie chbmber), 391, 431: Ink flow port (Liquid flow port),

400: Upstream ink end sensor liquid guide passage (Liquid guide

passage), 410: Downstream ink end sensor liquid guide passage

(Liquid guide passage), 420: Ink guide passage (Liquid guide

passage), 430: Buffer chamber (Liquid containing chamber), 501:
Non-containing chamber (Deaerating chamber), 600: Ink re-filling
apparatus, 601: Injection port, 610: Ink injecting mechanism, 620:
Vacuum sucking mechanism

BEST MODE FOR CARRYING QUT THE INVENTION

[0045] Hereinafter, an exemplary embodiment suitable for a
liquid injection method and a liquid container according to the

invention will be described in detail with reference to the
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drawi ngs. In the exenplary embodi nent described bel ow,

as an exanple of the liquid container, an ink

cartridge nounted on an ink jet printing apparatus

(printer) , which is an exanple of a liquid 5

ej ecting apparatus, wll be described. [0046] Fig. 1

i s an exterior perspective viewillustrating the ink
drawifi4s4i dge that is the |iquid container according to

the exgmhaly, ' i inyentign Fig 2is
an exteri or}?é per sgect%ergnﬁé%%%tus TR ¢ h%egl_f%"l’(' as an
examgarg didgdies Howuiich deingraibet( wirernk ewed ratdgan moVEeSe on an
rspective

; le.in.Ei 1. Fig. 3.i.s,an,expl oded pe o

ook F00KE R EbupdaeT1 05 ReiRe2R) BRI s BOERBRELL S o Liquia

ejeddigy 4ppmrartexplwidad nerdpectipeei . vi ew il lustrating
cartridge shown in Fig. 3 when viewed at an

t [ . ! d A Y .
[004ﬁﬁSeL2§jéhgﬂelFrﬁ_i%}teP§PrFP@¥SBeF§13?dV%@WEﬂﬁluStratlng the
ink idalrtstitaid RGiatthe d RineCaritduidoe.shawhd N ddrditd to the

unted on a carriage of an ink jet printing _ '
CXOMPIFEVa TS OGN ts Off dhe seFEndriain -vi Bhgi | Bussr ani Rgterior
persbRetifk ¢aklri;d9¢ JrmRdiat ehy igifgg%tkagg%nghown in Fig. 1
cartridge is mounted on the carriage. Fig” 77is"a
whensgéepefart vievinve1st madleg ibh€ipnklcarfrg dge is an exploded

[ Latelky a ] cartridge s, unted on the
e e Yy L b8l RS AR oI g R S BT 1.
Fig.cdrtisi dgeespacderdprgspkatthe @&@ﬁpﬁ?ﬂﬁsﬁﬁgﬂdﬁﬁeﬁhehgﬁk ,

. stantial |y, rectangul ar, paral] el epi ped shape _anc .
Cart?%’a?%eéﬁ?‘&%iJonZFo]rﬁ'ai3n¥?‘ef‘o?’le§?6r?%g?rb&ﬁ}Véirrﬁ%@Wgﬁl@ in Fig.
3. Kiguithy & aiagramnki CoM@i My eAAMISE calbkirQWiy® shown in Fig.

cont ai ning chanber) that is provided therein” The ink
1 mogled 4t iUGe rf egenslinfRdl vk el anlirdge2e@refragnsi.nkFig. 6
is aj €kcPLbRhLNGieaPPRNALUSLRAL tﬁeaﬂnﬁxeggkgiggeaihhgéﬁgtely

consum ng device so as to Supply the Ink to the In .
beforgithy itk wgrdppsiaa ds ressteigonsyhe qamzuaqgeﬂw bqu. 7 is a

[ p f t [ C rid Lwill.be
secc SHET| PLaRPRSRE LR oo s e LI LARR, ML BEery o
the rkteadgeldonats angentédt onppee sarfhseela, and an ink

ppl y that s connected to.the ink jet _
[004§$inti%%q%§%§?aghga g's%p%?ée%hénlﬁPk|§a5%6%gé§dl Hirerding
to tQRHQXﬁmgiﬂfﬁoembﬁdimmmtiBa@p@0§mbﬁtfﬁ€i%gp$rrééféﬁ&@lar
Furt her, an air jntroducjng, hole 100 for :

para#ﬁ%%%ﬁﬁﬁ% ¢ K| #D }%eth?n%l% ¢ rFoyec IneE HpEned on
storime/ doitoinsuy face (biqdh@f 18 adhenk22ontaining chamber
(liquid containing chamber) that is provided therein. The ink
cartridge 1 is mounted on a carriage 200 of an ink jet printing

apparatus that is an example of a liguid consuming device so as

- to supply the ink to the ink jet printing apparatus (see Fig. 5).

[0048] An exterior appearance of the ink cartridge 1 will be
described. As shown in Figs. 1 and 2, the ink cartridge 1 has a
flat upper surface la, and an ink supply hole 50 that is connected
to the ink jet printing apparatus to supply the ink is provided

on a bottom surface 1b that is opposite the upper surface la. |
Further, an air introducing hole 100 for introducing air into the

ink cartridge 1 is opened on the bottom surface 1b. That is, the
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ink cartridge 1 serves as an ink cartridge of an
open-air type that provides ink fromthe ink supply
hole 50 while introducing the air fromthe air
i ntroduci ng hole 100. [0049] In the exenplary
enbodi nent, the air introducing hole 5 100, as shown
in Fig. 6, has a substantially cylindrical concave
ink EGFFFéHQQO@.QQQﬁeS §Sdﬁen@diﬁ&ohrtﬁgebmtmezﬁan#ame-ﬂype that
r [ m.surface
provgl%suﬁﬁgl ferl E.’Ln]{‘sﬁgglgcﬁ L f[ﬁnje?troguc1ng the air
fromjtheumfiar @Mercsmdlarga haflet ﬂ@&:oncave portion 101.
nce the Ll _hol 18 102 with an_ai
[004§gnnun9%%t?%g 16" ha ar§g8m§85n%FG d Egl ﬁlrtﬁétépﬂuFéng hole
100;|asreﬁuwadlnnFDgan6pr&ral%&bs@@&&d@&ﬂ@gc?h@ﬂ@%&c%loconcave
des rlb%g on an uppernost stream side through
Portt(* R | ﬁ% éSl@?enF§O§§PmTﬁEecl?ﬁ§§@@ gorfRreR tOltbe upper
surfthe -_am tHeNbbedugi g hate 1500, 4 'assfngw%ié“%% oPosii 'ﬂ%pened
in which a protrusion 230 fornmed in th carriag
on thgolpaer; Réirguid epenchssrrddceThd mhet |Q9>$JIC@N623:©rtflon 101.
eEues [ n n otrusion for
et o nel Sot C2of InEEh R ELECkIPR BhPM I eftpndf cating
passpgepfiperirhgetebhasoof th& amqﬂnd)ﬂnﬂﬁqmﬂcemglhhe anr upper ink

conthBhERSUERBRLIE 97608, T0pLLS, plED, (0F SELLES LMoo

is”aftac e arr rnt
SldeptbroughothOSﬁsmlchnmet1be inserted into the air

j d h k trid lis
o0shTOHELIG el 7, 190, and biuse Lhe Lk caLirldee Lis,

is fmhm@da1MS£rpb£iESoh01ﬂDMHicﬁh@ pﬂ%tﬁ@éiéhd9§01f5fhé@ in the
Q with the sealing film90 attached to the

carridye; %Qgﬁ?&oﬁﬁlﬂf&lﬁ(ofie by ggrsamed nk Ther Prpagé81ooaaa@tserves

as a @%e&ﬁ%@tﬁ@glé@tﬁpféﬁ%&ﬁlo ﬂﬂﬁ%f%%'f%& % %Q%ﬂgﬁg]neglect

(I m)unted it can eurg to certalny
of pegddinchg FeaHing. £100510 thstshowd dakiFigreananof air-tightly

olocRIf PRI IS ALLAACRRSVRA L ofbo PTat{AoLaN SRl Ohe spaling

preventing t I nk cartridge rom eln
film 3R bs rortectwe i theriirsihorogdcongahabs Now,stHe protrusion

230 3N o%cﬁelfn ? ?%%qﬁh(§ %tgngggﬂ%iia%gugagﬁﬂq iBﬁrgand,thus

surface
the 1Bk Can‘u,me:i@] 1pos hiod A0t edbhesipo rdirid age 20e, Accorddlngly,

r.onequs nsert| reven rotrusjon 22 is forne
even SHERMERHRL D30CL 08 Y e Lo DALl 00, Fobel S saae
200 mmh chet s&d0end F5lm rmyﬁtt%@c%d E@ eaerd 288 200 Al Mg hole
en, tEe erropeous inserting 23
100, e ink cartridge 1 cannot bé mounted. As a result, when the

ink cartridge 1 is mounted, it can be urged to certainly peel the

Ssealing film 90.

[0051] As shown in Fig.l, an erroneous inserting prevention
protrusion 22 for preventing the ink cartridge 1:ffon1being1nounted
On an erroneous position is formed on a narrow side surface 1lc
adjacent to one end side of the upper surface la of the ink cartridge
1. As shown in Fig. 5, an uneven porticn 220 corresponding to the
erroneous inserting prevention protrusion 22 is formed on the

carriage 200 which serves as a receiver. The ink cartridge 1 is

mounted on the carriage 200 only when the erroneous inserting
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prevention protrusion 22 and the uneven portion 220

are not interfered wwth each other. The erroneous

inserting prevention protrusion 22 has a different

shape dependi ng on each kind of ink, and thus the

uneven portion 220 on the carriage 200 which serves 5

as the recejver has _also a different shape dependi ng
PrevePtha REPTELHHAYI 79 RRAdtbe WhRRVeRsparttewl 220ewea not
intehesrédew ptrabit y in r 'd’rge%é;' ; t.ed on -

the carrjage 20%}?, %%}Qiﬂomﬁﬁ él:l{fg. ,é ?hﬂg%%l%g prevention
Prolis ¥R ges e act ftnared sbaper dependsnposi tdaemskind of ink,
and [{30p2] i Iy an_epgagenent | ev 11 .

proviJg§§féﬁgﬁ%ab%gggg%'é?geogufggc%a¥ﬂl?%%1§¢%‘Ehlé% sServes
as dpposteei tde s ralssidel sifdaeer digaed ddehdkng on the

[ dge 1.. A protrusion |la that is engaged wwth a .
cor coré:%ri/cglqu%:]ilinodn Oﬁd“?(m ngﬁ ncefel barfyeye’ SMfeplurality
of inkecankridgesrisdgeuhtes BaUIhEd:Or 1he oRyy, Qgeslggﬁniﬁq Fig.

f.or ned bel ow t engagenent | ever 11 Moreover, the

e
> RS i G LR @ oMo e Qiore i umenE aresitions.
[003eMgagedismistibuweach etherowiih & éﬂ%@@'%ﬁli er, -

bent so that the inchartrLdge a?s I xe 5ﬁl?ﬁels £¥OVlded
°n 2 Agriygeidecuriapsip et ieubprbsard 3% nsrpreviidis surface
l1c ofetpw {he & t; | eye I lity af ,

el ect rode pernina%s 34aﬁa éogégﬁéagoﬁigﬂguxiff%ﬁﬁﬁaged with
a Copgarvg PArigioned ltdhéoeinect node Heermmalagye34d 0C RS ithe ink

£20 qe@ntha ] | ectrode nenber ot, shown)
car pro%%dédq%n Ohgtggaﬁpigég 566 FEHE 4 &ér&ﬂqﬁﬁg Pslow the
engagkmenti tavéy ldonndotredvea, thige grde fu8fid L0k &4 the concave

a us, A nonvol atile nepory capable of rewitin
portggf‘;?é Provi S thﬁb %PFéu?%/h%dﬁot@é.ha@m@a@m@@ alever
11 babouto titeat thecankr tdgeridgenk userdatf &f th!é%é%ila%% 200.
[005$i|nt|gg 25 gﬁgaratus or the |ike are nmenorized in

e nofivot it HePREREr3A 1sMronidedsicdenl tlpamdagenent lever
11. Fensoir3ilifyiswish &estsdual ' n
. Fl§§ érorl4 t hat outﬁﬂﬁg-gggﬁgéiﬁg %?%n%?% %%%%%%i%% the
circgnt afearBunt - of Sinke ridii o et ¥ ode heeiminahs t 34 algeordes in
thSLPHOVLAEH i t irguit,board.34. .
on rbreinafter,e%%g£?§EQ?§§?g%5IQ%BSqﬁgﬁvPeyp§8H§§?dSin the
carrppge 140 citheul bk brartdr Biyariei s ad 1@k mitd Nky etnes@RSOEo the

o 36, O0RELn S SipIOl. P B abel s for L

revrithbngppera s paceibadofnt tiee idikecicat tddee 34, THer£998 data

f..an outer surface film60 that covers a 24
abou® il Otk cartrlébe {, ink use data of the ink jet printing

apparatus, or the like are memorized in the nonvolatile memory.
An ink residual quantity sensor 31 (Liguid residual gquantity
sensor ) (see Fig. 3 or 4) that outputs different signals depending

on an amount of ink remaining in the ink cartridge 1 is provided

in the back of the circuit board 24. Hereinafter, the ink residual

quantity sensor 31 and the circuit board 34 are called an ink end
sensor 30.

[0054] As shown in Fig. 1, a label 60a for dencting a content
of an ink cartridge is attached to the upper surface la of the ink

cartridge 1. The edge of an outer surface film 60 that covers a

24



10

15

20

25

30

w de

side surface if is extended and attached to the

upper surface |a so that the |abel 60a is forned.
[ 0055] As shown in Figs. 1 and 2, the wi de surfaces le

and i

f adjacent two |long sides of the upper surface

la of the ink cartridge 5 1 are forned in a flat
., surface shape. Hereinafter, a side of the wi de surface
widq gidg spgbaet tthésweyeesdefiared idfttaarsiddecofhé hpper surface

la g
| d

oW W fhagR sl Go2Nd & side of the narrow surface
denote a front

surface, ae¥%ar surface, a right

[005$r f ac@s ahdwa lLef Pigarfacendrespacsd iwieley sudffces le and 1f
. i ' . L) h t .
adja%%%¥69%§qﬁgg'$§§g§§%pggg3%$ N%?%ﬁaE%CL%g%ggéggﬂﬁggartridge

constrtutin

1 arwi formefetrenceltae bug¥acd aRdpd. [0S/ ndhe-#
widecart%iq%ﬁ_l has, a cartridge body 10 that is t
cONt 57 A

,ﬂga side of the
SPody® Hil 04 ERGetidesatage thata soveret tthe narrow

surfheentc suhfiacei 48k d Hige %%&tr%mpggg%ﬁ%eeﬁﬁ%%%?r%nt surface,

Vari ous-shaped ribs 10a are forned int
& reay da ceof at Aokt idge bedy 40.effheurithse]lOpeapectively,

for B8hRY
cont

[0056]] |
be dg98§
posi
[CO5desc
contgfﬁ%
sur
of thdec

LhLioped-s to forma plurality of ink
ai ni ng chgﬁggrs (liquid containing chanbers) that

wientt rdmkok tiannoorsont at @ g hehanheradthatdge 1 will

: ! Lth i nk n a.r chanber that is

%?%ﬁe&i#% %%éeﬁﬁn%?r Boﬁﬁﬁﬁrc t PRg passage 150

riDed bek ewrtandico 10Rabnatdert i NSGEOLey e that is the
£H9§f body 10. A film 80 _ that covers the front

ace of e T dFEPFody Tort SPrRa dbe bepnbepurface
garttdggendegdy1d0 and the cover nenber 20. The

(005 fper urfaces of the ribs, concave portions, and 25
% oov et ot QUBT VR Bt lthé Op pregtowredis it bheofneat. surface

of thY Watdddgd deyNMOQaS§ﬁ€?§ib52ﬁoé”§r&%$£§%f%£§%?g so as to

chanbers, the non-contal ning

anber, ‘and

form &haneral {0059] Ink teentabnisyrdadoats t heigatdrogeaining
c , i - ifferential pressur al ve
cham ) e SRR, LR P LETE RS chae

acconmodating ¢
does portt ifdd If i thcdéohpodat ang ahaibéeremit al s YRS Ehed in the

: : a gas-liquid separati chanmber _70a ,
air c@ﬁ?\{ﬁlglﬂt%&g%%s péagscsoargceaa.;gop ﬁﬁqp%%}eé{] i g wP &0 in the
insidgasf itqu darsenargt ikglyf ilder 70 are formed. [0060] A

42, and a spring seat 43 are

val ve her_ 41, a sprin
o5 PF%ERH[80:%hat cgver% the front surface of the cartridge

body 10 is provided between the cartridge body 10 and the cover

member 20. The upper surfaces of the ribs, concave portions, and

grooves are blocked by the film 80 so as to form a plurality of

- flow pas

chamber,
[0059]
concave-

40a conf

sages, the ink containing chambers, the non-centaining
and the air chamber.

In the rear surface of the cartridge body 10, a
shaped differential pressure valve accommodating chambher

igured as a concave portion for accommodating a

differential pressure valve 40 and a gas—-liquid separating chamber

70a configured as a concave portion for constituting a gas-liquid

separating filter 70 are formed.

[0CG60]

A valve member 41, a spring 42, and a spring seat 43 are
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accommodated in the differential pressure valve

accommodati ng chanber 40a and constitute the

differential pressure valve 40. The differentia

pressure valve 40 is di sposed between the ink supply

portion 50 positioned on the downstream and the ink

containing 5 chanber positioned on the upstream and
accemmedayerid tn atled odelifstaneial e oird heaink féownhs@mt ing

j o) i.nk nt.ai ni;ng _chanber . to a side qQf the

o AT GoPEToiio0 TeC B edkedniTn M TS Breniedye 40. The
diffressurel valess@ ivaleentd gl ed s dditbeWi€@Bnathe ink supply

di ff ntial bet ween the side of the ink

POTILIGH & GikP CHEHRT. UhcThel QTRRE D12 1A O ki Byt ining

chanposs ipeB 130 opeeosR St e Ridalmll BRd Y&l ued +3PL& 105 d state
ependi ng on ink supply fromthe ink supply portion %

1o WigGhe Nt itmerf low He o fof erisiet iofl thal Ve k4@oing admamgedhamber
to afdim birerid Qﬁ%ds%%‘iﬁpto(}tti%glpﬁ@Q@Bgoékgago ?ltdh%fjer}:l\(ential

| is supplied to the ink su y portron e
Presfgys VeV pridshsconits gappld ed tha ttwtesn akdl ffdBe 006l bressure

eyl BEUBOgE UL Bl bE B MU S e o e

ink gpadivegoaltarmg & Obdmcomilh &8 Wrcawtdirid il Qt18fe or more
vicinity of the mddle

I erence provided i.n th .
depe%éirl?ﬁ%n _E)Lfll(t%"éﬁ)%g%;flrf)&utr}be BT HRE W PERAABErO 7 58, therpginter,
the dasferqutdasepal ot iqy needbaned/ rbs MU ™séd state to the

terial that 20 passes a gas while not passing a
Openg.%qa%a?emaggalgmﬁlai% SepailiiRg teefdheadak7supply portion

50 wh@ﬂ%thbg&@ivthrQ§§UEEqHEda%%@%@@tEggtkglH%&.gQ' The
gﬁs_||8UId separating filter 70 that is provided ‘
(0063 ¢ hi nORHd arPPeE iR TnPErd1passayeqis0 sHpzowe: irfrechamber

70a, 8 rgd MTOAUC] RGNOIE 4 nect. ta.the.in
cont ai ni ng charrbdgir ag:#&%gm%%\?gg?%j?n% Iaﬁtnacflheeé(f&an%(a bank
70b gghrarnthgychanbetenotitrouhfakenoet heonidedninodhei Agcinity

| e e . Aair_co nicatin assage 150.
of thE SidPs DALOYOR SRCeft o fP T Rurd| 4705 PERER T ccrSmber 702
The getohihw mis?ammmmmm?m 7|t1h6_sga@%dlei aui d mai'igzéial that
ar ati ng .chanber a, a urality of grooves _
passETE e ali™h 1F PRE Rass gt bieule- | Rhe gPeriage 1hotsP@nting
memb fidne Sincenishe totker taurdasel ik 1 6 Govars 4 B8 10Wheho.  The

_@grfa e in a state where_ the differential Ppressure
IASTUREVED 4FPRFP T HRI gakl FRHUT Y tRebatatprryided erividimrehe air

commii©f d@eh nd e LR NG Pf5 183607 Q%%oggrlggtr.gugéﬂgkgg%%kloo to

and thus the air communicating passage 1 h
conngef & fissagé crngaioigai deapassayed dls dvor bd 126 I in the

ink containing chamber not to leak to the air introducing hole 100
through the air communicating passage 150,

[0062] In addition to the differential pressure accommodating
chamber 40a and the gas-liguid separating chamber 70a, a plurality
of grooves 10b are caved in the rear surface of the cartridge body
10. Since the outer surface film 60 covers the outer surface in
a state where the differential pressure valve 40 and the gas—liquid

separating filter 70 are formed, the cpening of each groove 10b

is blocked, and thus the air communicating passage 150 or the ink

guide passage (liquid guide passage) is formed.
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[0063] As shown in Fig. 4, a sensor chanber 30a that
is configured as a concave portion for accommbdati ng
each nenber constituting the ink end sensor 30 is
formed in the right surface of the cartridge body 10.
The ink residual quantity sensor 31 and a conpressing
5 spring 32 for pressing the residual quantity sensor
[0083] agai Astshchm in Mier. 4vahlseofsdhehsebsons ochaer: s30hfigured

r e t he senso chanber. 30a.. The
5 %p(gonﬁggof Cg Cgrens%]f SHEBRISoLRY o i dFiPSF (GPRetituting
the c;a)l\kefenmsrdm@rorSBO ardfbpRegiirCtht rﬁ‘?jitftdsﬁﬂfh&efdf(gge%rtrldge

ut sur.face 33a of the cover nenber 33.
bodf hOy' Fnferiits T | Rieft 1106 FARROR GHniAnY Sarressing

spri}ig 32 connecd €slih® tie rekhauhl Mﬁ@l\gﬂ ser‘[s%qﬁﬁ]l J&%.nst the

reS|duaI quantity sensor 31 includes a cavit

lnn‘?%f’“ﬁﬁ rgCh tﬁ%?rﬁeﬁﬁth@ﬁﬁmﬁke@Lﬁo@eapet&PWQmem tike sensor
char@$d¥ &ioRi, ngThéhﬁ:@%ﬁ n%ag‘é the se%iéoﬁ:ueﬁéﬁ(bggr}tdaggF?cg%xég%ed with

vibrating plate f e Wwal
a COWRE aanaar, ?aﬁuﬁfai pll”aoielren.tlrtl badeireatt ik5 fixed on an outer

surﬁaQiee %(ft I:I:'h% %%tvlé@ %r %nbal | gwapgﬁv%aiﬁnrg%&?%éqf the ink

appl ied onto the Vibra
e s igplvait quyln;temsroseﬂasomuwwte cdr@@cd:l@@! tWi Bhatd ORc@lt Ward 34.

I,me o plLyi ng t Vi bration onto the V|brat|ng
[OO%I ate to é‘xﬁ ﬁ% lé%e%u%%ﬁt Y SEgRRTs S1TRéslsles a cavity
forﬁun@UBdpa&&sb&U&heth%CbMQ@eU@bEhOEeEQ%ehn%HeeHn@r Bh€hining

char et ect% ? difference 20 in an anplitude, a frequency,
F Lt RE bRKt FaPPLYE| R 19 Tt i201¥ 1 b@tvieen Piké s fikrming

a paitt aﬂfCtHél%agldssﬁM erBid xgd ikl they 5;&%9 @ tl_g).{]c element
u an

. the S|%nals out put fromthe ink fesid
(plegzerdgr §ics%0t%%t@6)d@ﬂe@tﬂmheﬂhEBtuhe1umbelapml$ed«dnto‘the

C en thei
T LA R B 0P PR My b
resigpajlsvékhatterdvrtlis tiowepédapol pingrigteteyiatgdn onto the

in d into.the ink containin
v1br§@ﬂ§£1%ﬁa%§gs£{,%r ougHeth%rJr%?eﬁl?lsdﬁlgﬁf‘ﬁ and'%e‘?ﬁl éhe liquid
resignad deieecEmot yniefot h:eld pkkriesi geahtauand t 4y SQNSOF ference
1n(m1%m ﬁltuﬁls t| t he gU|d resi dual detection unit
P R Jaet r&r%ﬁ“é%yrd Eets ke ehdrie r6 idiatheibration
betwaamtmedennrxt@ﬁdftn@ugagy Bhbbie Besidual i Nl PRAtYOR) 1aseq
based n the signals output fromthe ink residua

on the, s ss8H§6’Pt3irSWdtheu%rblatrseSaWL@Jeau@mtss|sgna|or 31 so
as téOlctOPOLNGhde iRk £RF Pre:kfi‘téleﬂ{ £ dcawplﬁééﬁ'&dy 10.

addition to the ink supply hole 50 an he al

Specifically, when the ink I of the ink containing
chamber in the cartridge body 10 is exhausted or is lowered to a
predetermined amount, air. introduced intoc the ink containing
chamber passes through the ink guide path and enter into the cavity
of the ink residual gquantity sensor 31. At this time, the liquid
residual detection unit of the ink jet printer detects the change
in the amplitude or the frequency of the residual vibration based
on the signals output from the ink residual guantity sensor 31 and
outputs an electrical signal for denoting the ink end or ink near
end. _
[0065] In addition to the ink supply hole 50 and the air
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i ntroduci ng hol e 100 descri bed above, as shown in Fig.

4, a depressurization hole 110 used to depressurize

the ink cartridge 1 by sucking up air fromthe inside

t hereof through vacuum ng neans when the ink is

i njected, a concave portion 95a constituting the 5 ink
, gui de passage fromthe ink containing chanber to the
INtRGHUGiaEhIRP Leh ol W Btesainidoed ey, chmmrerwiB0in prioyi ded a
d it y SOL .3 rovi ded t he ,

R Ao Tar TR Baet Pl Bty b0 e (Gedp s cartridge

1 by|shrdtirg alpya bt tieront hbei irks i trhiedge fi shpanyghaeidineding means

i G he ipk.supply hole 50, th ' . .
onerSREDL B0, L 1RELIELS B 00,0 20, 400 Y oocessuring e

ink ¢dOde trhees seare dvenpotid iienk 85ataantdnhen=dnd f @ chanbgs supply
by sealing films 54, 90, 98, 95, and

3 | ,
no1e338, b acorEors COAIPSodPPrigf o7 LA AG s sbal | g ariesensor

30 a@kr proRtuedusnngnbobeti0f ksrpgekedrbyya Hé%&r?&%%?ﬁody 10.
0 the ink cartridge is nounted on the ink jet printing
[0068dpar at TR psEd Va aféer theadadr damginydoehd samenufactured,
openti AGEOFGHCE I Ol €109 J Bo8XPEsE he oyt side . so
thgt the i_nkl qontué)%niﬁngogﬁagg'e?t}l{% E{J]rw}g LI%#% éjglr lrﬁigdlglglf 100,
the dgruaapeatéstiirhhopenlads theoughctfie pbrtion 95a, and the

i S 0. [Q0a7 he sealing. film
oucsERTMIGEL 95 8955000 040, LU0IH, 10530 B 0 3, v
35, hebpe&bivadyshdiire i sedl sy ﬁ%m@@aféﬁzﬁ@aﬁi%ﬂ@rhﬂ% segir
; tor .an _ink su needl e of the in
nex Bt St R O 43 e BL <GhER ot odiv iene enknefartridge
is mpunbedngnappar ahdsjel 0068ht AsgSHEMArhBuEl 88robeaRd de .
Accod r!ng-sh ed,sealing menber 51 that is pressed '
LEHHEY 7 (1 BhF et siRduc dholRel PRKR SsappPyefdartbe @5 side
so tRAD whenihhecbnkacaihyi d98nbsr MPHNL L QHha%EHEES e &

spring seat 52 that cones in contact wt e seafIng
comm YE% 171 TN KRGSk atiffe thirpkobuppeya hol eomQuimhent the passage

150.1ink cartridge is not nounted on the printer, and a
conpressing spring 53 that urges the spring seat 52
[0067h a diheesadnref falvoM aditautc thetlsealitng: serace5df the

ink & qydded: 5 30, Wi thin the ink suppl l e 50. [0069]
Agﬁgﬁ%mn in |@§?giﬁgﬁﬁﬁ'ﬁnwﬂﬂﬁ?-t%ngﬁkhgupﬁiy3 ged so
as tpbe ktsrinbpramdinlntaupdies inkleddepplly Bl €nd0ink hget M¥Mmting
appa§§{£¥nﬁﬁL$n9§; of the1ﬁ§§|j enber 51 and the outer

& FEunt SreAtd e e | 14PT et el DA P RR 2T 3T ed
[00684i t h eachhotitetin ADgsa Gt Weeni hheshBked2&aling member
51thatjjspressedagainsttheoutersurfacecﬂftheinksupplyneedle
240 when the ink cartridge is mounted on a printer, a spring seat
52 that comes in contact with the sealing member 51 to block the
ink supply hole 50 when the ink cartridge is not mounted on the
printer, and a compressing spring 53 that urges the spring seat
52leadirectionofeacontactwiththesealingmember51areprovided
within the ink supply hole 50.
[0069] As shown in Figs. 6 and 7, when the ink supply needle
240 is inserted into the ink supply hole 50, the inner circumference
of the sealing ember 51 and the outer circumference of the ink supply

needle 240 are sealed with each other, and a gap between the ink
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supply hole 50 and the ink supply needle 240 is seal ed
l'iquid-tightly. In addition, the front end of the ink
supply needle 51 conmes in contact with the spring
seat 52 to push up the spring seat 52. Accordingly,
since the spring seat 52 and the sealing nenber 51 5
are released fromeach other, the ink I can be
SuprLpplciled 9 pom ’ftl‘tﬂelnkrﬁumllprpﬂl@/e@béé%nm eethedi nquid-tightly.
In S4@pLyoneedl g gf&%%[@r?go(lf L heﬁupg%cﬁecﬁ%ge 3L tGRmes in

configuration o e ink car

contﬁ@#qﬁzww EMQoﬂanmg sedt b ﬂ@spﬁshedpwtﬁ@ d@ﬁiﬁéegggt 52,
agram

roed ek i Theharint te oty TS TR 347 1R member 51

are Oaﬂterasig:e ﬂrdmmdh e@ i, r efet hakf ToRLy Sk f 1Hig. from the
ql ran1|IIustrat|ng the cartridge body 10 of

lnktsrﬁspﬁ’ﬁk cEarg 74 dge Bhewrk 5 umiely frerlidie24@ar. Figs.

[00 7 a) a\t‘éiztlo(@e af 1bhe S OGB4 6 gf&aaéﬁl etﬂlek aqftrsidge 1

and the Fi 9, respectlvely F| '
acCHM % gl %v@xqmnﬂsqmaterﬁ:g:dmmrammgm klimaycﬂ:[bed with

aken Hf Fig. 8 Fig 12 is a
rEféeutlaﬂﬁi en arg%d persé%ctlve viewillustrating a

[007l]low pdsisagd shomdmgfmg 1iBlust 08720 g | thd headthkidge body 10
nmber s that 1s

o R et P R LR ERBer TP 0 i ST oV fane - Fla.
9 is2@ cbmtgmam rig lafsardeeri n30 @ HeN ol M iy @ HYdyTBY gk he ink

hanb filled with the 1nk | "are divi ded,
Cartrlgtal 8?%é€a%ﬁ%ﬁﬂa%“%§€EWHﬁéﬁ |§l%%3|¥@bﬁbdﬂgb1§§b are

schehathe dni@rpnsed therebet ser ane gy, ”?d r'e%f tcl'{elvferl‘gﬁt Fig.
surface of the cartridge body 10 (see Fi (%
11 1gypr REFtiPRadh¥ipEal L4liFtaa6108 the @artrndge body 10, taken

alongdthBe1ane QOMTYR Gali NG pa§§?961559 for QL%Q%&Q@ eniarged
to introduce into the upper Contal m ng cha
perSB?thﬁﬁl8ﬁewslﬂﬁéstﬁﬁtl@@nﬁafdpwgp@ham@ers@@wmhen Flg 8.

t
o0 T 0b33] PR it i ch Enambor S 576R5RE Sepmoers,

thatahd, t hbebubper 13@ cbaﬂben1ﬁ30caembparewbl@ﬂ@dabyoﬁer ink
recesses

cont 4 BuAR i 8oy 1 SOl AN, SRAEr, ChECe285 chamber
filladeviftdr rm’m@b inkar aa@tdwla@@ rary t6a }Bﬁﬁfeb%ﬂa&@f&ahbb which
forn1botton1mal| of the ink

is p%%%?b?ﬁ?ﬁgsﬁh%ﬁb%?s © THet $ERe3’d s7acrebe by el d¥et fermed in
the fBonersthahcd Parthefca?lridge body 10 (see Fig. 10).

Further, in the rear surface of the cartridge body 10,

the air communicating passage 150 for allowing air to introduce
into the upper ink containing chamber 370, which is the ink
containing chamber on the uppermost stream, with a consumption
amount of the ink T.
FO073] The ink containing chambers 370 and 390 and the buffer
chamber 430 are partitioned by a rib 10a. In each ink containing
chamber,recesses374,394,and434havingeacaved~inshapedownward
are formed in a part of the rib 10a that horizontally extend so
as to form bottom wall of the ink containing chambers.

The recess 374 is formed in the manner that a part of
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a bottomwall 375 formed by the rib 10a of the upper
i nk containing chanber 370 is caved in downward. The
recess 394 is formed in the manner that a bottom wall
395 formed by the rib 10a of the | ower ink containing
chanber 390 and a bulge of the wall surface are 5
swollen in a thickness-wi se direction of the

a bO@ﬁpﬂwwﬂhbiyﬁﬁéormedsBytﬁﬁﬂrub f 0s refd the ﬁﬁpeﬁﬂﬁﬂ@bontalnlng

botton1ma|| 435 forned by the rib
ehars? 3200 RR Gied T HaNBEr Ha0 Te RGP A SolAvEr e in the
mann[e&O'Ma]atMar BOYEbI waﬂsldssshﬁdﬁﬁh@@ Perige 3ib 13loARbe 1ower
432 .t hat, communi cate with the ink gui de passage 380,

ink GONISIHEEMGNRRERd 380 serkser Dulgs ¢ fgiinde wésls@g@face are
swolé@&.1@@ﬂtﬁﬂck@¥sﬂuwg§eEﬁ%@%&%oﬁﬁgf%r%aCQ£9¥i§§ imarecess

bott om pOI‘tIOI’]S or the vici nlty of e recess
434 gy fomppf 4thpanpueet wdlak aThert ikt di b@h’amglwglb@rﬂﬁsformed

1 d 2 h +h hat, ~ar. Rier
bgojﬁérggghlgécO%r%hE ég??%ce%%%%Pﬁg ?gpre%poﬁaiﬁgln slowpard.
éénta|Mpﬁ@ogﬁgnbgnk|@1$©@ar%§n%n©sstsm3ﬂﬂﬁﬂ3ﬂ&gtB@ﬂ a2 that

0 a Lon
com e b oshE 525 st IsnP8hPrar BPC oF wRetesgngnk end

sens¢f| bingpad sagele ipastsheyd Bk Or eshduah 1@W§ﬁhkﬁ¥§@%%%@% 440 are
of the ink gyi de passage

provgé?n%ggc%‘%%%ﬁﬁe% BO'S F iThe ilSdRdrtyi ARG pbRtregesees 374,

394, tAeduppey r@kp@@ﬁiaémyng chanmber 370 while the other
end t her eof connunlcates with an ink inflow port 391
prOV|d§% eink IﬂéQQQﬂﬁg%n@kP@éﬁﬁa3ﬁ1ﬁgﬂtﬁéﬁbéreagmromgh -holes

thattdirs pM@Nce&hﬁhfﬁggEL%§@h ?fg§u€§%c%e5¥he N ékre?Qgpdlng

comuni cating fl ow passag
ink %&R%ﬁlQhRgc%hﬁ@Pﬁrngnch@ﬁbbhlekﬂeSQ wheezalkeMEionn&f the

d sage 380 is
carcEpmiesiag shnter JS0CTIe LIk GULE:Bossa0t 0LE 1,
an oyfletheamppert ik wonttai n{ Nigowe haandbeag 7 Qv ettid Ciall Yresidual

ddition, a pair of the ink containing
quanf%gﬁmers %%O gnd 390 are nutually connected so that a
[0075] qU| oszds end $iattestardyngdeopassibonzdd Bt AOMes with
% in.the |i g gui_d assage. [0076] One end
the f% ﬁﬁgﬁﬁﬁdgoﬁgs§ éeOEZBh%o%ﬂ®%¥c%ﬂ%§3WGQQ%n#ﬂﬁaChamber
370 whﬂﬂajltsrd]aitgjd]g PR tthalke f ddgnaaddoed Ryitdhe a'rﬁk_Lnk inflow

dual ., quantity sensor 31 while the other end
port Eﬁir%?vjc%‘?ﬁinﬁl ERE PR Ankaponbiin iy sapdretr 290. In this

way, PROVndeshide bheshykfiary chagher, ¢ §Q::orr§19.1n1cat1ng flow passage

for guiding the ink in the upper ink containing chamber 370 to the

lower ink containing chamber 390. The ink guide passage 380 'is

. provided to extend from the ink discharging port 371 of the upper

ink contaihing chamber 370 vertically downward. 1In addition, a
palr of the ink containing chambers 370 and 390 are mutually
connected so that a liquid flow is a descendlng connection from
above to below in the liquid guide passage.

[0076] One end of the ink guide passage 420 communicates with
the ink discharging port 312 of the cavity in the ink residual

quantity sensor 31 while the other end thereof communicates with

~an ink inflow port 431 provided in the buffer chamber 430.
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Accordi ngly, the ink guide passage 420 guides the ink
in the lower ink containing chanber 390 to the buffer
chanber 430 through the upstreamink end sensor
liquid guide passage 400. The ink guide passage 420
is provided so as to extend obliquely upward fromthe
5 ink discharging port 312 of the cavity in the ink
Accamgkirdyiat, qh@nihky}uw}mrsS&Jggggﬂoaﬂgid%%rthealﬁii inloclfhe lower
t ont ers nd 430 are mnmutua
ik O G S RARRES, RED PO B rrehi TS rerisedtl fgmough the

upsta&nmeaMMOEnﬁrGﬁhbekOMEQQlabQMQdénp&@@a%éQﬁﬁ@ gqgnggk guide
ri e 0

007 That th
pasBRs 498, 1 S G I AGio a%t b £RFEBYI oL L0k By marged From the
ink dh@ﬂh@f@lﬁ@%oﬁ:g@alﬁélﬁ ﬁj%océ(r?tg}“fﬂ‘@lhleyl gfﬁaadl qﬂantlty

series so that the liquid flows are the escen
Sens@&hﬁéct|¥ﬁ1@%ﬂ%ﬁﬂﬂ@ra§d@®U¥n§5@@ﬁn@nk|¢ﬂnt41NEﬁ§ dﬁambers 390
and ig d n ink flow
" Iigl@t glglte g&?%%%g%ﬁéﬁgﬁ%%f rom t%g%tnlghg séLﬁ:Iarlgl %SL 8”' FfS an
ascenglingf cohaeltfiber fromatiedows 3G h@oaeduhf&m&nﬂu@uﬂdﬂquide
pass%% [0079] The ink inflow ports 372, 391 and 431 of
e ink containing chanbers are provided so as to be

[007@dsi ti ofikdtiis,t he Wmecldaalrttlr&ﬁg@‘ botifel dehbam i’@'t'hf% ézg'j\rlngs,
20 [0080

and 435 of.the i talnlng chanbers.
the Eﬁ?%?n%?%é? DY K %ﬁ? dye FonPiRe 4dPpaFei mrtually
conneonéalmhngeﬁhéﬂbgb B8t ﬂﬁé051Q§1é Plbﬂ?rgrénghe ?? %endlng
e

contai ning chanber, to the ink supply hole 50 wi
CO““BSE&PPb@H bENBWARFERILBPeFERBECTLONFi gs. 8 to 12.

00780081] oA { & P 0
0078008115 106 41 ot 5,00 4L DS P01
that 1qchkh@dmlglfﬁpmgthg;n@ﬁcbélseﬁ@rgsn@Q:rCn:Etdlial dhehe buffer

cham$é9n53§U££agedgégépgggegir5Q9@ebggy 10. The upper ink

cont al ni ng cha occupi es about the half of an
[0079hk c oRraiimiknign G @apof tsh&7 2 Nk 9t anical Bl R eharber Sodtdlining
bove t he_supstanti al, hal f of, the cartrid

chanp e ' HE HE DY 0 aP sohdrGitiy ornosrLn hie vmm%les ot

the l:mh‘hmnwaaﬂesﬂ\m tB291e ainkk 488i e £HRASHRYCOSEH1 h SngReNEthe
recess 374 of. the bottomwall 375 of the upper

10080 [ TS TG, vt 570 UM | 5AE T8 G HO R b pOToeT ink
conta337r11nq shpesictd oned kel awitshg Mrﬁa@? Wkl cQfi+1 D 1H§Q§I{aﬁnber,

to e ontalnln% chanber 370. 'Even when an i nk
Ehéjﬁbﬁépplﬁk eofit aPn¥hgl Ba described below with reference
to Figs. B8 to 12.
[0081] On the uppermost stream (the uppermost porticn) in the
cartridge body 10, as shown in Fig. 8, the upper ink containing
chamber 370 is formed on the front surface of the cartridge body
10. The upper ink containing chamber 370 occupies about the half
of an ink containing area of the ink containing chambers and is
formed above the substantial half of the cartridge body 10. The
ink discharging pbrt 371 that communicates with the ink guide

passage 380 is opened in the recess 374 of the bottom wall 375 of

the upper ink containing chamber 370. The ink discharging port 371
'is positioned below the bottom wall of the upper ink containing

- chamber 370. Even when an ink level in.the upper ink containing
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chanber 370 falls to the bottomwall, the ink _

di scharging port 371 is positioned |ower than the ink

| evel . Accordingly, the ink I continues to be stably

di scharged. [0082] As shown in Fig. 9, the ink guide

passage 380 that is 5 formed on the rear surface of

the cartridge body 10 guides the ink fromthe upside
chamhgn Rd0| Baxkfsmm thenbathpmgrahlantidre 39@ d%(@@lﬁ%@igﬂi]@ port 371

er 90 | I nk ,contain ,

ie éﬁ%ﬁ%er |nt?%ﬁilﬂﬂ¥mQleEqk CFﬁ§d&Bﬁi¥’|ﬁgg ink 1
contgontesi riondpe csitzaarllﬁ@r c&?s@:has:gelmort ed l\/br eover,

i Fi e lo 0 i.nk cont ai ni ng chanber
[Oog%ggmgccuplggwgb& ?Fﬁé ﬁglF &6f 1ffe IPAKe PaREaCRedBAr Bhat is
formekl bhethak econiairfang 6hanhers fornge BBd#rthfgfﬁk‘i?s the ink
fromt%%face of the cartrldge body 10, and is forned

SsUBSLERt TR thRallovsE ik cantriadachstymer ﬁ?@
[oosi3nk i nfrhew pact 3% 5@@&1n£ﬁ?ﬂyﬁ&%%ﬁ£§9Mﬁkbaﬁhﬁ1 C?Ptalnlng

ui de passage 380 is opene communi cat’i ng
Chamg§§sé@@OdW§E§§e§h§ePQW'ﬁhetbuedomnmahb Gpﬁenflnkheontalnlng

g 39 he vici.nit
C T G P Ts PREEBS e am aal 108F The Towd Fhg Lover
ink eepntaining chamber 3390ocAupordi agbyt the ha&floﬁlaw& ink

k tai ning ., chanber_370 throu
cont Lo % AR 1SR BT SRS e Gkl erone
surfaﬂkcﬁbhmanammgydwyﬁmmySQQeﬁﬁﬂﬂbmdﬁﬁéﬁb@&éﬁij&$§ubstantlal

' d I d d assage 40
naL g R Rt e e SR C Rl b gt HorAn ST E heit et pi 29% cehat

commthi@ﬂﬂ@stﬁﬁtboth@nlﬂﬂ|bu1§85pa§555ée§86'HE”%E@H@B to a
ripthine passage is forned in upstreamin

Comm%?mﬂg%%h%%rf}?vmﬁ%ssgw%hm bedew Wbﬁeb@éitomt hel25395 of
the 1&RyfintbiHenPASS E8arf0, E'ﬂ@ﬁ %ﬁﬁéhéréﬁ%:dQF%QﬁgP'€h rib

or the like that flfowin efore e ink en
102 §hat pibbiles kettde wake of | gve tiowerd ire cn:tmmirliﬁajnchamber

390. [Q\Q:@rd-m] 1‘:{P3E583{ﬁ]‘£ rikff&gs :I%ln% V&]}éu:u%)g u' ﬁﬂkeq,ﬂptalnlng

passage 4 conmmuni cates wt

Cham@ﬁﬁuﬁﬁoltmﬁmwg@utMQ @@mm@@EcaBDndlﬂlémrpwgﬁ?%e ’
ein

00 {1 USHBAG AL, oDl SR LEONEE LIS, Lo e

the ltfiﬁrto:lmgalm tilmdx eﬁdvm&héeamlhqﬁlan@uﬁéé?{%é?%gfﬂO@Lﬁ%ugh the

ink e 410. ﬁ%%? ?ﬁ Ee ink | guide

S N Ry 12ehBaE 33 PHRSSES Ehroigh 1 heiiary wall
395. (Bl eWrpasgageh swohBinn 1ERe AiRk nie udlsag®?2 15 formed in the
upstream ink end sensor liquid guide passage 400. Moreover, the
labyrinthine passage is configured to trap the bubbles or the like
that flow in before the ink end so that the bubbles or the like
flow toward the downstream. '

[0085] The upstream ink end sensor liquid guide passage 400
communicates with a downstream ink end sensor liguid guide passage
410 through a through-hole which is not shown. Moreover, the ink
I is guided to the ink residual quantity sensor 31 through the
downstream ink end sensor liquid guide passage 410.

[0086] The ink I guided to the ink residual gquantity sensor 31

passes through the cavity (flow passage) within the ink residuail
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quantity sensor 31 and is guided fromthe ink

di scharging port 312, which is an outlet port of the

cavity, to the ink guide passage 420, which is forned

on the rear surface of the cartridge body 10, . The

i nk gui de passage 420 is formed so as to guide the ink

obliquely 5 upward fromthe ink residual quantity
quanferisoressoandl |as1cbmargammti fmmtmelmiécbumfsb%%g@htg gHe 312,

t he buff.er cha

“ﬂul%gggrgglg y}' Ehgﬁ “cbiree QUt t6F He ik guide passage
420,r ebiidbals f(q:l;taﬂatd byl ﬁem&@raﬂiuwag@lcd@@hfeoczéia@rb%é%ody 10,

h h Kk d e 420
The f B e OB rrR: TehehbEP TS0 128 Sadii: Scobhei i obd iquely

upwapal firbinonkd iby tbeifudl %Wiﬂ‘f%ﬁé'@r UPPeInd 9% connected

con ng chanber 370 and ower 1 nk containing
to “&‘ﬁ&ﬁ%e égfewmq 43¢ diratgopegunaicatepatich tbe }sxﬁiamghamber

430.t hﬁct@fdiﬁ%?' atgLy; hef ‘Bfrlrggltr nggg'sf Eﬁ[;e”%' hePi g SYESiqual

val ve 40. e buffer cha orne So'd
quangabysfeesas 3he s enidsddeo dfhe befdikf ehenbeal 4 30 e$sWigh the

; ; opdigngly, the ink | flows in the
1o gﬂh&% éﬁﬁfgﬁgpﬁgssure val ve 40 through the ink guide

OOBESéssagéhMﬁlﬁm cbenberi £31 €5 MbhB11 hedimkndt Sehgs 8t D8ioned
e recess, 434 of the buffer

oy R 430b TR Bb8el " PnoP Rk LRkt COMBALNERO: eember 370 and
the Wovderierit |ca:|numea31gr ehuabke 20048n4Si YWHRR 3 dd18s a space

omnstre the differential pressure valve
for %ﬁpr%%% q%5@ﬁhQﬂ%§tﬁéﬁhﬁe69€ﬁthﬁl@%ﬁﬁaggagéaha@ressure

valvéh#@ugﬁhéiHﬁﬂﬂﬁghﬂﬁﬁk%r4@%0 §%n?grh@@ QBtgsttéoﬁgl%%P031te

assage 450 communi cates wth the 1 nk supp
the ]{J Phke of §%6&¢¢@§eﬂ§lﬁﬁ@1¢ﬁ<sqlle¢ Vaﬁmenﬂong Accordingly,

th qra t hpough e i nserted
e e Supaly Ra e 50HsT "Rae TPreharpon the
ink QﬂﬂﬁﬁuﬂﬁﬁﬁQQRgﬁﬁﬂIﬁh£50CbmmunuhataBrw1thttbdubmhgdiﬁ&ﬁhrglng

te upper nk cont a anber 370 will
port P2 | Rodies PR ne TK-CONE 804 N9 CORIDEL 1322 Shsmpepnaso-
[008& | nridre prrelsstht@t aof 1 dvne imktroeardlrﬂmeerﬂtlﬁ ﬁ%@s‘i@&;e valve

C tion of th [ in
40 15t jEorhE (Jaﬁgj‘eaﬁﬂl oveef %rﬁfi%éﬁaﬁe#%ﬂfﬂoﬂbmﬁfsure
valvehdi0e 408 tloet hies yppekd Bl @@M@l@m31oe:h§§§§ag§795@Schrough
a duced anount of the stored ink [ 0091]
2 thri\ugﬁaﬁ 1A% 105 i the oPteFEtdetoy wacva s ﬂ50 communlcates
w1thItmerﬂMCBﬁﬁplpoﬁ§léQﬂJCQﬂﬂPQE&aﬁeism%EBpﬁgeangoe@%% Ink jet
g nheanderi ng passage 310
printing apparatus through the 1nk supply needle 240 inserted into
the ink supply hole 50.
[0089] Next, the air communicating path 150 from the air
introdpcing hole 100 to the upper ink containing chamber 370 will
be described with reference to Figs. 8 to 12.
[0090] When an inner pressure of the ink cartridge 1 is reduced
with a consumption of the ink I in the ink cartridge 1, air (gas)
flows from the air introducing hole 100 to the upper ink containing
chamber 370 as much as a reduced amount of the stored ink I.
[0091] A small hole 102 that is provided in the air introducing

hole 100 communicates with an one end of a meandering passage 310

33



10

15

20

25

30

formed on the rear side surface of the cartridge body

10. The neandering passage 310 is fornmed | engthw se

and extends narromy fromthe air introducing hole

100 to the upper ink containing chanber 370 to

prevent noisture of ink fromevaporating. Further, the

other 5 end of the neandering passage 310 is connected
formed (e s -W%.%nd%e%m@wgoﬁ|uh@rcamtr1c@ezqoog; 10 The

meaﬂ&a{% i qU| %S%eg:%r altlsngogﬁﬁﬁ% %‘g nggg% %rﬁf{ e%% Rarrowly

frm@b@@Hunnmﬁrse@armghngdlwaebﬁhhuppdr@ﬁﬁmmmﬁadﬁﬁngchamber
O the front side surface

320 for
370 % I}eg'ecararﬁ(rgllSdé%r%gﬁ%%lrﬁ%%‘@q??%tl?% oligfthGite the other
end 322thlenmelaadga$ﬂbl pakdageparati ¢dridd@ed o H gas-1iquid
e ating nmenbrane 71 is disposed between
Sepa%ﬁzl Sggéﬁ”ﬁgfe'szz and the other end of the
[O09rganden Rerpaghate131l9z2 The Hassd 'o%u'adbéte? %tdﬂ%ﬁe of the

menbrane 71 has a neshed shape forned a texti
928 “p¥didalS Rae tHay §Uﬁ%§¢ﬂmﬂ@ﬂ'qqaﬂ§HUMﬂlqgwﬂn519ﬁSﬂﬂiquld
sepaﬁbﬁﬁn 'kl&%@%lb@ntaﬁa(ﬁgﬂﬂﬁhldquggh I }SQ§ %%rmed on
formed on the right upper portion of
the &xppai mildlg cshafbee wiethei ewed rficdgm ﬂola:eiyf a@ntthsmﬁgaxehe
d b n th ace
o are 3917 S S0 ohehea Aoy ot Re { R obyheRBl 20 the

rou
gas- 322u1mheeppaae13@Omemmwanecane$swuhhpo@@dU@@QMeen the

n |o ass forne on the rear side surface
chrofJRRE LoReD R0 R0 IR OB L0 8 Shs BasEaSe auc
The ganngttiiod Baﬁaagelﬁéombﬂﬁrﬁﬁétﬂ§|hEEO&/m@§§§§g§§a§§3formed

nd 337. The partial passage 333 extends fromthe
of ay H&Fereéi SRehdahe hbal ‘@%I%rm@ﬁqielemtgmfoperty and
highdbieckepaiivhenpybgued,fromthe rear side surface, so
as to pass through the upper nost surface of the ink
{00935rtr|§§@ iPaFﬁagZDSlStﬁ@rm9@e®nnehe poghiowppﬂrtffiflon of
t Ln ri
the R e il D AnBR e ST O O ety ace
of thegerde i3yepbpetiyohl 335Eratth1ehepace|312(ny aofah&b&gﬁhthbtle 321 is
oper S R 28 T e SPRES . RerEugagates with
an Uﬁmﬁrmmbmme¢tmnwlpa$wage(ﬁ3®fﬁbﬁmédnmﬂ1ﬁﬁéfié§¥-31de surface

ther, the throu hbg Le 341 communi cates with the
thro£¥i r&}ap E%%%%é?ogﬁ $ rmed on the front side
[0094ur f ackhe 3dpper connection passage 330 has partial flow

passages 333 and 337. The partial passage 333 extends from the

through-hole 321 along the long side in the right direction, when
viewed from the reér side surface, so as to pass through the
uppermost surface of the ink cartridge 1, that is, the uppermost
portion in the gravity direction in a state where the ink cartridge
1 is mounted. The partial passage 337 is reversed in a reverse
portion 335 at the vicinity of the short side, passes through the
upper surface of the ink cartridge 1, and extends up to a
through-hole 341 formed at the vicinity of the through-hole 321.
Further, the through-hole 341 communicates with the ink‘trap

chamber 340 formed on the front side surface.
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[ 0095] When the upper connection passage 330 is viewed

fromthe rear side surface, a position 336 in which

the through-hole 341 is forned and a concave portion

332 which is caved nore deeply than the position 336

in the thickness-wise direction of the ink 5 cartridge

are provided in the partial passage 337 that extends
[00%3]om tiHeenr dhersepportinore 3351t pathegtht dughs- h@bﬁea‘]ﬁrom the

I 31 ar forne rti |on t he

rear A o SR b 34 A Vi DagEea 8 EHaP hole 341

concave pO
is fexmeddsnd raonDnhevefpfcmtgfrbrh@BQ BRichoid E@verdeﬂ@f§%leeply than

i.an 3 rnmed t.o _be shall ower than the partial
the B %sﬁa%s?élgé%é% % © SRrEHde T iy élige oran S 335 tk
carth:ii@igtehﬁbé@’bdﬂc%d 341 hd 9@9@]1a|lrb$§§a @yﬁﬁﬁgtcgg&énds from

since the upper connecti on passage 3 fornme

the FﬁgeﬁﬁﬁePﬁﬁ§€°Bo?§50ﬁol?P@rﬁbiﬁ%S@TQOlﬂli%bt|énpluhellty of
rlbslB@l|aQQEQOE%banﬁwﬁlkilEﬁgW R et R AL o&%qUCI%%le
hol.e 100 by passi ng through the upper connect’i
partiadshgesags. 33 Mirhedy extenids @ppmrthenﬁanmuﬂnﬁnﬁﬁsagﬁ_to the
a de t S ch as .t he
Feve et PP o bachaar 4Dy CLHECos8i Fary BAGRBREACA™ bPet Rertial
pPasshpgkel3Antat e tcontavke partdere }_382tn6nf3337’@6 tihe tReough-hole
341 Partial passage 337. Accordingly, it is easy to trap
the ink I that flows 20 backward. [0097] The ink trap

[OOQ&hanbeEnBﬂﬁelina ceetangykan, p@ﬁﬁbbekﬁﬁ|Qﬁﬁersgéﬁﬁectlon
assé gﬁ d at the_corner of the rlg
P %?t?’ bF ?ﬁ]@eéaﬁlrFlaaeuﬁauym@ethgﬁ wp@waea ‘Fh@ngnrh@rlty
dlreétﬁﬁh Sthid 3¢ IASoSHML nbRmbild %2owﬁﬂ§tkﬂgggg 10L&, ucing

41 is opened in the vicinity ? 25 1 nner “cor ner ?
h°1et%%0|%YtPﬁﬁﬁéﬁgpBPFP@%hoﬁh@héppﬂk @papeghanbepasaage 330.
More@@@ﬁ -0 t rf-a Furt her

e MR om0 R R SR8, UL IED Butciness
much |a(§;\,\)élfle p‘iéﬂ*t Edipétﬁ npheflcmk btarcéqwamhlay’dﬂre Béﬁllmat?qmenomenon

t a the rib 1 erves

or e Ii¥e 880 BB sndtur et 1o o2 i EpFRR e b cartial
passa 30 .coBmanirdahed yywi 1 h iheacgnnectag i fienk ¢hamderriows
back&%@ t hrough the notch 342. The ink trap chanber 340

thhe connecting buffer chanber 350 are air
IOOQ“/chan‘oe]i*ISe tilhat t AL qmraawaiegz;sol@& tOceXPaNTa A pa%%q_qcéltéﬁlped

e.,ir connunlcag passage 150. Even when th

Space ha 1 §REMBAC REmFBE ﬁ??ﬁeoﬁp@é‘? wahiédm&ﬁmumgftlon of
the cﬁhﬁﬁbd@e&&&dyhﬂﬁwhéﬁ‘viewed.fronlthe front surface. As shown

in Fig. 12, the through-hole 341 is opened in the vicinity of an
inner corner of the left upper portion of the ink trap chamber 340

when viewed from the front side surface. Further, a notch 342 is

formed at a front corner of the right lower portion of the ink trap

chamber 340 in the manner that a part of the rib 10a, which serves
as a wall, is notched. Accordingly, the ink trap chamber 340
communicates with the connecting buffer chamber 350 through the
notch 342. The ink trap chamber 340 and the connecting buffer
chamber 350 are air chambers that are provided so as to expand a
capacity in the air communicating passage 150. Even when the ink

I flows backward from the upper ink containing chamber 370, the

35



10

15

20

25

30

i nk trap chanber 340 and the connecting buffer chanber
350 are configured to hold the ink I so that the ink
| does not flowinto the air introducing hole 100 as
much as possible. The specific role of the ink trap
chanber 340 and the connecting buffer chanber 350 5
w || be described bel ow. [0098] The connecting buffer
ink cieaherhB88% 1§ s340 sqrateth@atommecﬁmmibﬁéﬁv%ﬁit?oéﬂkﬁo are
nber .34 pressuyri zation hole 11 or
Conﬂ 41%ng% |l% %ﬁgnl?ﬁ fl%o et takpf o¥peedoh i into
the bd)ﬁ:tﬂ[ﬁrc&wcfza@haia afo haan@&ﬂa@.%dé&}ﬁg f e@h@éﬁ@@iflc role

0. The through-hole 10 351 is opened int
ot t?‘r% EREeEE2R %Péagf&i?ef%ét‘iooﬁ%thﬁecwwmwgd:fpuffehwe chamber 350

willbatd e Siace p3and i n the downnost portion in the
OO%HaVIty di recti on when nounted on the ink jet

lint i eamrmqrsmg Aot mglambarhed Wonnect isgace that is

a W _t a _connect|
Fo o D ok e R HEFobe 0t depleRPRRBRothE™ hete 110
for pﬁt@ggﬁlng|@135ﬂhe¢OﬂﬂgpSThejeomadClsngr@ﬁﬁ&agﬁnﬁﬁﬁe bottom

surf%})?ee@gf Olfntﬁ ?g&%ec&& %Eg%r clhon %@gtnh\é!' eV\gglrfO;l%Q -hole

rear sur
351 @enbaenedglnhGMQGMJfHKhééﬁ{WiEEEHﬂﬂHdﬂEHhtﬂﬂ €h3/dicinity of

[ he v nity of the bottomwall of the upper
the Bﬁggegn%%fﬁ?ﬁﬁ %%i J8r theodowHROBF (PLOmRmiidatihsgyravity
direpassag@hdbOmelinthe bﬁkt%@rﬁh%dg%t brﬁ%tQQES%g%%E%QUQy
constituents fromthe air introducing h

ACCOEQ&HQ&M ng"PaSIARRCBEDY B fove dowmisct 39§ passagé cages with
a cofineBBAL§{C §sé§ as3ghi Pby~EQr BRA. AS ggg%o%&gg%g%ﬂEﬁﬁough the

flow of "t in | does not occur.
thropgR- Eaﬁ?rﬁéée 1, as shown in Fig. 8, the

1005990 CoRka! BLRRCEAICE, B0 gL 1akyO8E8 BEL £RTLARAANE o

|1 S partltlo n
dlreggnpnwﬁgglNo@weﬁOfrom1ﬂ&ﬁdehm09ufﬁat@eehﬂkc@@ﬁhﬁh&hﬁ@s with

conta n chanber 370 and
the QOAEE S S e PR 1 ERpER u 3]0 "PheSust Chaberangbole 372
openednea £Ink vummlmwbeme%@t@ml wahe eonnectppr RUhf &8ntaining
ui de assages (the upstreamink

Kk
cham]%%g)Bg ﬁgg ?Iad'd:: cgorﬁxgviuaéc.ﬁ SRR SHUF and ofhehe ink cartridge

1 is dowBstiteanyl i RihtSIensacd irdid gui fe- B%%%%%fc ]182 hole 100
descri bed above. [00101] Wen viewed fromthe front

to tgﬁnqgﬂﬂgqﬁquuyqﬁﬁqqq -bod§ tBE connecting passage 360, a

meniscus is as slimly formed as a flow backward flow of the ink
I does not occur.

[00100] In the ink cartridge 1, as shown in Fig. 8, the
non-containing chamber 501 that does not contain the ink T is
partitioned on the front surface of the cartridge body 10, in
addition to the ink containing chambers (the upper ink containing
chamber 370 and 390 and the buffer chamber 430), the air chambers
(the ink trap chamber 340 and the connecting buffer 350), and the
inkguidepassages(theupstremninkendsensor1iquidguidepassage
400 and the downstream ink end sensor liguid guide passage 410)
described above.

f00101] When viewed from the front surface of the cartridge body
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10, the non-containing chanber 501 is partitioned in

an area close to the hatched left side surface so as

to be inserted between the upper ink containing

chanmber 370 and the | ower ink containing chanber 390.

5 1n addition, in the non-containing chanber 501, an

air introducing hole 502 pierced through the rear
10, shefree-¢enprbvidedhanbahs0lef $ nappert icoraenni antdwsa close
to t::h%nﬁgtgﬁtgﬁeing egjf(%éqos %Sfatcoe S%orangugtli%éitneﬁ HWF%J_’*_] eocf%%t%!eren the

roug arr 1ntroducing hol e™5

| uppegari dge thins rdephesderr 200 andl paekadwe 1A e ontaining

%ﬂ;%gﬂ}aining chanber 501 serves as a deaerating
chanber in which a deaerating negative pressure is
accunulrat eddifQOh02i nEves hdénidentfkn & tdHAU8% L 501, an air
descr.i bed above, for exanple, when the ink cartridge

intrpdieiadabaders dmRr iRy eag ithage gpobhauremy sumasds provided

cha

at thal herdowppar Waenthe i fhd evele 0f, Lhe tg'%é: e?)%n tsﬁ)ie ning o}

15 chanbers 370, 390, and 430 is shaken ot
commyplepde viibharben asr theougkethm aist ahereHerénthiole 502.

ink ca i.d 1.i n.th carriage.20Q, a

air na@h%gngﬁfnl%%ngggﬁgﬁﬁgg %hégiﬂﬁpﬁgﬁFgFﬁ?ﬁ afid packed,

the ghanbensaihinggbhahieei nko Hi sohasrgiayg ar)ldétaeirattih@f bﬁﬁmber in
. _cont alni .chanbers.in which the ,sm amount of the

Whlcﬁn% ?8%%?%%%“ﬁcESQBEﬁgﬁy?rﬁésﬁﬁs BEbBFEYBUAEY &t er
[001DRAfo tHeehnkn ghkdmpassagedybal deeEFiRECRLISSve Witdt £RSnp1e,
h iﬂg disghar?gng Eori. 00103] However, according to .

when hRC chifi Gat hf F9%Sof FRRATAbBYel HeEcEndesaFRkage 200 during

the caet rhloe dowhhert hheg bRk ¢anpt akpLnosehapber s %ggﬁaining
e

390, and 430 are nutually connected so as to form
chamBeEzehfing D5 66hddhi bf dmkemelus dentthagoebahdet vonration

or tHd Itides ivay, s SiAC i thdyhg Q&Ikgleltﬁggsﬁ%%e%%blvh\gr% on the

i nk supply hole 50 I's configured to ve
carrypge meFTd aii thaiang qeass dge conhectnkithrehai imkgeontaining

' igujd i.de_passage serves as, the .
B L R S T e S S
chambpers he wolwlstheaamssi demodAtkaf thbiishk easa@insit Adcordingly,
hfficylt for the. bubhle B entering into the ink ,
the St H el BB b0 TR b YR AEHe HRgecredn has. cawainicates

- with tiies i ki cdt dchatgei dg sepat at ed from the carriage 200

turned, the ink guide passage of .the ascendi ng

| s, ov :
[001%%%ne TER S 5erde L R het Yeshre ner bl Sormeter ont t Bhe
abovdldesctfiedowrsts£@Midde 1, the three ink containing chambers

370,390,and430arenmtuallyconnectadsoas1x>fomnthedescending
connection and the ascending connection. In this way, since the
liquid guide passage to the ink supply hole 50 is configured to
have the upward and downward winding passage, the ink I remaining
in the descending liguid guide passage serves as the barrier wall
that prevents the bubble B from flowing to the downstream side.
For this reason, it is difficult for the bubble B entering into
the ink guide passage to flow into the downstream side.

When the ink cartridge 1 separated from the carriage 200
is overturned, the ink guide passage of the ascending connection

serves as the descending connection to block the downstream
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novenment of the bubbles. That is, even when the top
and bottomof the ink cartridge 1 is overturned, the
descendi ng connection enables. the downstream novenent
of the bubbles to be bl ocked. [00104] The ink
cont ai ni ng chanbers 390 and 430 that are 5 connected
in the second and subsequent stages function as the
Wﬁppﬁgt%%éé@kfhs 1 r Ippitngst hevdubliiees thleompgar:d @ottom of
cqnt [ nb h 370 on e upstr
the 1%%e%%%gr 9% 3 qg v%ﬁ@%ﬁ%%%in% car%SQﬁﬁggfngQQQeCtlon

enab@ﬁ@em@eddomnetMamm paveage texife ntien Guith 1%  tép bandlocked.
ri zo taI direction. At

ection extends in h
0oL gt e N e i e B aa b AT e Lhat are
connmﬂtudl Ly ichle cerbaidniafg sehebeEstde@SgRAl function as the
syfficientl bl ock the novenent of the bubbl es.

EraPRGREVIPACRVEH iRP4BENT e iR Inet o inmef upperhe upper ink
cont8pacay Mather i3nlk oﬁ%ﬁﬁéﬂgegﬂm s 39¢ @ﬁgegmpf’g when the

effectively function as t t rappi ng space
ink ??éﬁﬁFﬁ@etze‘fq‘H$ o ARt s  thivb féovwe pa stshagel Bkt&ﬁdllng in an

390 430
up @TRUA G LI BRI Pho e B A i B, this

serve as the rier wa
tlmenDVéﬁEﬁ@Sgénﬂhegbubbhestloﬁsoﬁ tbsuhﬁtuhheybuhkle&naéﬁnlng

d f. th d stream
chanELASIL RLEVRICE Lam I oy Ll Sowstiean
Howevek, cordraiwhiengsu2fl &hadeoct@ st othheybpksr %aﬂﬁas of the ink

I th ble in
cone RS eEER ard" RlAdS b ol s bt sgessaohe

trapf g &g ﬂgrtilﬁa%ﬁfn§%§eahﬂfmgw%l%ﬁ’fé§ t@dl?reover the ink

communi cating with each other or in the in

I remaifiidichitRgtehakbercord@ining stippbers38Atand g0 Barue as the
barride Wik @%‘rdﬁlgéﬁ_%ﬁ%etl‘?@r}i% J_eeva%] & efrrfe a‘&l?étr}g.lbbles

the 25 detection poSition of ein reS| quan
As a ggRYSE, 3uhe Ayl lepauiet rei‘uhébbyqbzt@mmtm mnamourmhgoto the

SPos quid increases due to an erroneous
downg%tectﬁ%ﬁh%f the ink residual quantity sensor 31
[001Gaused 'ty e beibb|eay nd o ceuvrbetisol weger [ 00R06¢nt Hining

(0] escri.bed.ipk cartrid three ink 30
Chaﬂ&%%ﬁ?§$n¥§g9% aﬁgéﬁylﬁ% Bﬁgségﬁtggggefﬁﬁﬁ?mﬁ%eas long as the
usablpariik iremadnsThe tﬁunbeﬁnﬁér&hﬁih@ﬁn%°ﬂ%@{§ﬁi&b‘%?%Hgﬂé 380

[ e determ ne 0

for oG BRE  CoLe ho (0 Do ekt L oo
otherC@ﬁrt ahntig GharetdNehRASeSmihe 388 etfl@%\%i% PR3 tering
ich the bubbles are trapped becone mul ti

1f1to ,&é@oﬂd%@%}dearpaa%ﬁng yalp bagrevented from reachlng the

detection position of the ink residual quantity sensor 31. As a
result, the problem that an amount of disposed liquid increases
due to an erronecus detection of the ink residual guantity sensor
31 caused by the bubble inflow can be solved.

[00106] In the above-described ink cartridge 1, three ink
containing chambers in one cartridge body are partitioned. The
number of the ink containing chamber equipped in the cartridge body
can be determined to be 3 or more. The more the number of the ink

containing chamber increases, the more the positions in which the

“bubbles are trapped become multiple. Accordingly, an ability to
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bl ock the downstream novenent of the bubbles is

inmproved. In particular, the nore the ink containing

chanber increases or the descending connection and

t he ascendi ng connection are forned, the nore

reliably the bubbles can be prevented from reaching

the 5 detection position of the ink residual quantity
bloggenser .dditigamerxdyemdian dtheHakdodied g improved. In
ar %Qgﬁg-de%%ribed inF cariridge ,1 is exhausted or is
ParyISierdd 8 aMRrEdElEr I PRI DI LhmttRyy insfreases or the

desdetjcacly agnhe&t'tLahoaﬁcheh@S@Céﬁﬂfi&%gécgié;n(é&ﬁib%éﬁsgmg{%i%d, the

to an gg; | ary enbodi ment will .
more &Fajrlé‘ﬂ? {OFRIPPIES CPy &fd PreveroEhajrom mstschdmg the
det aldtk one ddlilting, appanal ys,wsed i hh Y. o Tet hod

accordfﬁglt&'the exenplary§%%6o F%bﬁ§ﬁ§ﬁﬁﬁgﬁgen oL -
(0019ddcri He&t, weeRHdwnink IFiy thiSabanei-dksceibeblimgeartridge

| 6 | nc i nk _injecting mechani sm 610
e ORReRt bUC B ati |ty SE T T BOFE ORI GGG Ly 2 method
of ippensdnhy iakpumdthi n@epuseess nikn cbhe rdalter i1dgecdredyy to an

n acuum s i.ng mechani sm 620 connected to
exemf’gérgn%‘"ggﬁﬁ%ﬁ} ot £ 55 6F SERE e8! V1 FAGE HoBSa0.t0 Figs. 13
and [1@0109] The ink injecting mechanism 610 includes an

OOlé?i tapk 611 for storing the re-filled ink, a punp
[ f of *58hdi 7Y AHe Tenk 1dtldnedarparahuphesehiit hke recovery

meth@&lac&@r@iﬁboﬂbp@ﬁéaQﬁeﬁﬂ?af?”@ﬁﬁ&&ﬁm%HFtQflinﬁﬁcﬁ%ggribed.
port 601, and a valve 614 for opening/closing the oW
passageS63RovBefeBhdt hé3puap 628 ardftihéing] epphortus 600
inclPQel H0L. : The ugk c | sm 620. . .
e incIudeifgl3gé%gk&é§ﬁ%¥égggﬂ$%rég%ﬂ%%aET%%Q%%ﬁb88t+9%§Ctlgn
pPort ph@bsurtel ¢lediud ramerfast tvhe paccbimg2preuekisngn ehéi cattridge
j d f .al | ow t.he ative pressure )
bOdygg%bgggggﬁggﬁiﬁe &ggﬁﬁ%ﬁb@ﬁﬁ %Eist%ggpF9“P8gFﬁ FRkthe ink
suppbyppbye 00l ef 50heanarvnkidgappb633 for being provided in
l'igquid qui.de passage 622, catching/collecting the
[001(?%3, P2 Gt SPRORSLIEC I} 17 (fddb 1 BOdY0ee 4 ifHetank 611

for sltioquing Pué de-pEiSSage: 827 Pyuipadss ¢h Q@n&gncyac(ﬂéu' k stored
. sucki ng, and_protecting the vacuum punp 621 agai nst
in thgnEnitdink B1 10T 3 FA@Y BARP A9 AI¥e BT Pord to the injection

t @ani aa4ch e ing Lhe kFhau Ui 6 e
oor thenink trap 623 and thgh%ﬁ%Hgﬂﬁﬁ%y Eo g o%%OFO%%§§$ge 612
betwge thihe gx@Ewl @Fy ambddierein]esiconsedere®lon of a

[OO]JQ?Q{LggﬁgﬁﬁQggﬁ{sﬁc&gﬂglﬁéghégigJy%édﬂiH%aE%%%dgevééué%1pump
621 for generating a negative pressure required for the vacuum
sucking; a liquid guide passage 622 for allowing the negative

pressure generated by the vacuum pump 621 to apply to the ink supply
hole 50; an ink trap 623 for being provided in the liquid guide
bassage 622, catching/collecting the ink, which fliows from the
cartridge body 10 to the liquid guide passage 622 by means of the
vacuum sucking, and protecting the vacuum pump 621 against ink mist
or the like; and a valve 624 for opening/closing the liquid guide
passage 622 between the ink trap 623 and the ink supply hole 50,

[00111] In the exemplary embodiment, in consideration of a

configuration or a function of the ink cartridge 1, a position in
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whi ch the injection port 601 conmunicating with the

upper ink containing chanber 370 is forned in air

comuni cating passage 150 is determned in the

vicinity of a position opposite to the through-hole

372 which is positioned in a downstreamend of the 5

i quid gui de passage 360 constituting a part of the
whichj theg ommr tolentri mg:qxaésﬁge:oma;m[ccmmm witeh iteealggd¥y ink

[ to ough-hole 372 is, opened

contPRinfh LrRBBSE: afo T e R BbF coveRf et e gmesage 150
is C@ul:leﬁ:aramecbflrt fhecaritoiindgey Rady Hbsa iam tpntfidd Mo the
thr h.the t rou h hol.e 10 372. In the front ‘end portion

oSeriing §&e i1 pophsdrred imt 6 doestmpast koA of the
liquper ulek, ﬁa@sa@@@@@co@s&%@ldtﬁ%m torgt %%é K&

for air-tightly allow ng the flow passage 61
CommEBﬁﬁéﬁﬂnﬂoHﬁ%§ag@hﬁ@@gh hol e 372 is provided by
[001tght | yrpressibng; 8gabdst dofie h 73

attachi ng to§ helwaﬁ% suf%gbngES?E% ng?génP rg kete 372
is ORﬁnq%hrﬁﬂ@bgﬂrhqﬁ@ubesmrf[a@@lﬂis}mBr@eccpm:em; ohepmsdr surface
£ +801.9n a d 10 for
° conﬁunF%ggl%gggggsgge9§5% gofo r@owégg Bge through-hole

372. cohmiphiecAtent \ﬂdd’lpbhélupp:e? nhetflmp@raslsalgecsm aindetd ed into
of the |nject|on port

t.he _position
the SRRIOEL oF oAb B%: RE2PBPY i dn° bl femrp pe the like
for ahreﬂgbhhmyea378w1ﬁ@rtﬁéaﬂpbﬁ ph§s§g§a§§2m@§r@oﬁH§c¥ to the
ort 601 is forned on the rear surface o

ec
thro?ﬁ% ?ag 1BoBYoTHdedaRYShé@RtLN Prgssing agpiopér the
thro@@§+hbpé Eﬁzwahahatﬂééﬁiﬁ esoW 1A w&?? QE?@Q?%GB? ghe

passage 310 provi ded on t e rear surface or
circypt gecpagsaget B8othagupe-keicad7a. p031t|on in which

[001idhe 'nTﬁgtiﬂHbcégbﬁg&hﬁﬁQ%l!%np ?gtF% 8élééd¥nk0 formed

According to the ex ary enbo e-use
in th@a@rucay@nqnicsatrm@erse@gteolao rJeufalﬁlrnedl ok seatbrédgeinicate

0 f|r i on
vich BB Aot SPeR-oR SxBeng i e PR o Ehegibe1eson
of tfteoitnb'ece!iilroncpmnﬁﬂhtimglcﬁﬁiiagae@tl;5@hécp<ﬁ§1ni%ﬂon 63081te
at.e h e upper jnk containing chanmber 3
the tHR0RGHHS c\g""ﬁg F%ﬁ SRR righ &ndaPENBRPRY e injection
port refsl dualfdrfiecand theskdyal s@kfa&@”@f n&}"ﬂ& éaﬂsﬂﬁ?dug{%&lﬁ; 10,
t hrough t he nk supply hole 50 by the vacuum sucki ng

as shptgh sFrﬁ%zd ra 4 IRFARE T @ISRty B e it dinfjeatfisneg with

the m%gﬁﬂ%@&h@ﬁh@@ggéwtpr@vﬂdgﬁ bar eHgh &8 8L 80 1he ink

guide passage 380 may be set as a position in which the injection
port 601 is provided.

[00114] According to the exemplary embodiment, the used ink
cartridge 1 is recovered to a reusable ink cartridge (reusable
liquid container} by, first, an injection port-forming step of

opening the injection port 601 to the air communicating passage

150 so as to communicate with the upper ink containing chamber 370,

a vacuum sucking step of sucking and removing the residual ink and

. residual air remaining in the inside through the ink supply hole

50 by the vacuum sucking mechanism 620, a liquid re-filling step

of injecting a predetermined amount of ink through the injection
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port 601 by the ink injecting nechanism 610, and a
sealing step of sealing the injection port 601 after
the liquid re-filling step. [00115] Specifically, the
sealing step is a step by which the injection port
601 is air-tightly closed by attaching or welding 5 a
sealing filmor a tape, by a plug, or the like.

port GOL16ly tthet Hakahoyecteser ieetainilknr 6coyenydmat Bed10hg step

he.in cartridge 1 accarding to the exepplary . .
of ST bR LrdCEE LB oY SOFI 15 HE HRCLTRRLE e K step.
[001i18K carspecdga chlily, penkorerd by thep step QE_egp%?l Rflich the
. . the in ectlgn port 601 to the air communicating 10 _
TRICGAdORgBOT50P br 17 @ ¥ T T thesdaied b addaching or welding
a se@QnmgNifGate oM thikbhe wpper URRER Hhk 1gQnt ai ni ng

chamber 370? re-fi?ling@fhe%ﬁﬁk'lggegggl?ﬁg%fhe
[001illect iton ther beUe-dRlicchbade iakl rehevsicgphetbbdpsf the ink
resul .pr.ocessing i.s. Jow.in.price and. it
carch3ohe BobborRREOf SO0 chRibyh ILARELES HLekh o
re-fid0din7] tha ime exemyl ahy énkodamentdgés e ieageuformed by the

tor R PR ThEPBr, P URaHRPRGPorh PR FASHEE #forForeunfgating

passsgppl §0 halre r86 fiid Ipnevit HedinlAct ebdk 80 Y comthiel dhe with the
Ih@u%d re-fLIIin% %teﬁ,of re-filling t he predeterm ned
uPPe alBtiht WSt Hd'l kit Rl agg R emRernf B2t it forkimp £hiesink I,
sealpegf onaedn20t1 b8 bok: gpb e PRSSRUSS 3801 : 184 :
or the inkjcontain$ng chanbers of.t%e car?&?d%g&godygteps
As a 19S3tks CORFPEEFENYFOST EBd ovdbp PassEr anatitohs not difficult

to r&NYiiongent,rapd, thys ?[I the ink guide passages
i ncludi ng the 1nk supply hole 50 as well as the ink

[001Edht ai Aitnghe cxampdag y3Z0bo890enandt 80y aranresliedtineebyep of
i gki ] he re-fill] 5.ink_|., [00118] . Bubbles ., .
suck{fg and Bt i s Thaety 118 by HPPaditA A ThefEnaining

in theximatded ro tlugH ntkheuppky sup@ §0hal pr&ditiedt hesccordingly,
u i nfl ow

i de_ by.,neans, ., of the vacuum s ing, or ,
when 8] EE00Y0 FE I L0 il Hbpess ST Hiq nhd (R Gp termined
amounindef tHee idapressubuzat the 189e8VbhOPEEAt6ON 16 erformed,
th cogtalqﬁr f or med bﬁ%geans of the vacuun1suck[ng. o

° At Ny St hubbl e B xedat 1P hertihe dpk containing
chamierd idf i f1ge tdrert Fiade dassy PG $10atohPrded Nknder the
contaj ni ng chanbers or the ink guide passages or is
deprefiunt 1aichy Gy itwengat, soef bes af! tihe thbwguide passages

incl RESEAAGS FHOF ﬁ@@%of@%@%@lﬁﬁihﬁ {he 1k containing
chambreerssI ggglr 3q9u0a,ma;1£1 43043:-an effectively refill with the re-filled
ink I.
[00118] Bubbles that are mixed when the ink I is re-filled can
be extracted through the ink supply hole 50 to the outside by means
of the vacuum sucking, or inflow bubbles can be
dissolved/disappeared in the liquid under the depressurization
environment in the container formed by means of the vacuum sucking.
Accordingly, the bubble Bmixed at the time of re-filling
the ink T does not float in the ink containing chambers or the ink

gulde passages or is not attached to the wall surfaces of the flow

passages. For example, the problem that the ink residual guantity
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sensor does not normally operate since the bubble B
remains in the wvicinity of the ink residual quantity
sensor can be solved. [00119] Since the injection
port 601 is provided in the air conmunicating passage
t hat comuni cates with the uppernost upper 5 ink
cont ai ni ng chanber 370, the ink can be injected into
sensgy doge net uraitialyl wiopera teont abri the chanler 8 equappedin the
P! i ody. 10 and.i.nto the Iiquid. guide
VIClpd;sesJ;gjefsa%}%ém%gﬁﬁe crgetslqndguav% i Sqr}‘ﬁ?rcg?ﬁrhi mpived.
[001cddberssinaie ddrediinglest dion tdver tr esaverL g idi e tid dgf: air
Com@#ﬂfga which 10 tFE ink is inéected,_the upward and
ownward WPRFSAT S FBRT paSUHGRLICR 5SS dtbveridif iUpPReF@qstk upper
ink guinde ipdsgagaaadlert Bab, sen¥esnRscAN bdaseRIANY ildt@Hid 1 the
i.de ssage by which the ink containing chanbers
plu %ggmv%ﬁﬂ&%@a Anhay s AgUiBReguidEhpassagel dge body

10 2420 inthatngenyesias gﬁ@d@sﬁg_@gﬁﬂgﬁl ESH}nQnQHEg?n{‘_};ﬁgfﬁ?gemutual

, by which the ink 157contai ni ng chanbers are nu
ink comiediddy Whembers -bubble B occurs in the ink
cont ai Ri-RGGh r i de, the. .nk
| renaining i%ggﬁg gégﬁgaé%ﬁgvggéﬁﬁ- gﬁgagrgggga%éIHKJWthh'

the gpkves iay eatesl,bahei epwaahl ahdrddwockidigitiing flow passage
this reason,

: r.aa ment of .t.he bubbl es F

e rig‘tg\é?%&&sf ThTRRETERK Bhatgs pRrdeEconel: i%ﬁati SES VeF0 3chan
descenkigyi dégpassggedd8habealkowyt antbs dawnshkeamnsideing
hambl-addi tion to %ﬁf upwar d and dqmnmard_mﬁndin% flow
Cham3eLe 2 g 1By L4t ol Q%t?ﬁika%ﬁtrhitﬁien@n@haﬁ‘é espggspge 420

thatnuéteds Yas ceNBeetadinghe i HAREr s SPECeS A2 ddeJ Mhich the ink
cont ai ni chanmbers 390 aﬁd 4%0 onq%%e‘aomngireé% °n

n
ContéiLBén%aEHg@@?m‘ésaé% BUSspaéévf epnneapping Wiwen 26h¢ nipliopie B
: c . i : a t. the .
oc ubgg%? &%e ﬁﬁﬁ%&ﬁ@&iﬂln%gﬂ}% 35BALKS Y %&%&r[e@gﬁi&?e, the

, bubbl e B from novi ng wnst ream s
ink Fhgangningdmihs descappiing flinatdoguofiet beskaqui gerves as

i O.for allowing the.in
e e CRanper o 10 He tiat Y ALBRTeheRs Of Sprbubbles.

For Bubbleczsappi iy fsndtfdhcwlt ther ithke 3uisold @ dMgering into

3 d 4 d i d
e SIRTI0L3, S0 B0, 430, 0l e dONRSLE SO ELIE LSk ey

Accor dimggditide tdechewppardagtar @ewhhkreant Ailde8 rlow
bl e Béﬁgeringggron]the ink containin

Ak n%he Qk g
Passqtfantier £ Pt _ hRr prieverr gentually
conndd ol J eaehipgeth@pbed €A @Re42nk containing chambers 390 and

430 on the downstream side each serves as a space for trapping the
inflow bubbles. Accordingly, the upper spaces prevent the bubble
B from moving to the downstream side.
[00120] That is, the bubble trapping function of the liquid guide
passages 380 and 420 for allowing the ink containing chambers to
.be mutually connected or the bubble trapping function of the ink
containing chambers 390 and 430 on the downstream side is recovered
like a new manufactured ink cartridge 1.

Accordingly, like the new manufactured ink cartridge 1,
the bubble B entering from the ink containing chémbers to the ink

guide passages can be prevented from reaching the detection
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position of the ink residual quantity sensor 31. As a
result, the problemthat an anount of disposed |iquid
i ncreases due to an erroneous detection of the ink
residual quantity sensor 31 caused by the bubble
infl ow can be solved. 5 [00121] That is, in the nethod
of recovering the ink cartridge 1 according to the
POsSERefpI T Fhenmbbli Fentdushenarie imkehsoirnf ect &k ai nésult, the
u [ i d t of .the ink
pro%gf?r?ﬁgg %§c§ﬁ5&%% gﬁa%%?égﬁﬁénggg%%%rl?ﬁﬁe?ﬁﬁscﬁﬁebEO an
erremgees ethtidathiont ofarhgi hgk rtdee drd gigah tfiwnckeaBof 31 caused
i rtrpdge 1, a result, the 10 recovered ink
by %@?t%l g%gli%%g ecﬁ%ﬁ%?a%?ﬁY%%'in a | ow price.
[00TDDN22] Tivihieni 4 heir mheCAkthiodgefr e66NeE£IN YL SHCHH A cartridge
recover GHF hod is provided, the expected |life span
u

1 AGORHET FquF B ORI HeFY BrPdHienaTHie ety thgeibkcomegiected
intd QJ‘B@eUseACﬂﬂkdddfhg&indc%@q,r ePRUELES of%ebt‘ié%aX%gt?Egge 1 can

the environnental pollution can be preven
be $MFhlverandimpze o osthe das e te redewdred he timkit damaging
the G idirdge ddhcd NEXRENSIYE, 4 d rtridge i s

pr olvdlrlde.d at a Ilo_w pr i gde}?/eealrﬂgrlgcn%#%gl%t%’f of 5t %‘e LEfRLt, the
recqvarsst iimh mp sippatas Us @em Hre mrasduRzethudd hiough 1dwe price.

001R0sSi ti the .i.njection port 601 is | the air
[ c%%?ﬁjrun?@laet%lf ﬁgépésr{suagcga%g%cfggeatrec%’macg?yess%f}i I thEovery
methz@ ipperoosd ledlpptérr?bbgpecoetiaiﬁf@gpdiﬁﬁfbethéﬁgdﬂd E@ntainer
0 ex ar. odi ne it is_not [imted to the
of cBIOYRICHENPL ke SEPENIE Hondg ees Ao poHdiay Boe tesources
can fer medean anlie tod ehvsWdaee il gﬁoﬁq,utti% fddiMp 8% Yvented.
he cartridge body 10 so as to directly comunicate

FUItiEh SHECCuppEPrRds tteibperd e dosoaied i Hatbearzzidge is

inexpbakivg, Pasit tRBEUN QN4 20r I HGe MPST, Iaf@l’g@i 48 oy price, a
Sge0|f|cally, the injection port can be ornef‘by
runnggpi fgstatrél Ehpninke st Bristihaceppakat88 cemebingeduced.

the captkhdggnbedy 19 s to.directly, communi ca o
with the uppgrnnst Bp%é?qfﬁkOEcgg?aﬁﬁﬁﬁét%ﬁgnggfg7ésl t5 1in
the pjragemmpsacathagdcpresagenibéil 20aics coenpvddal@sandth the

sopebitieL it T 0 SIATSE R P, LS L BBl ey
embogiimentr , ithési npectiiontedoke eas pesfieibnd byoboskf@oBe, an
in3 0L S o e o 10 e e e i T
80 omshieocdirtettiby bddy 10 so as to directly communicate with the
uppermost upper ink containing chamber 370 that is positioned on
the most upstream side.

Specifically, the injection port can be formed by boring
a hole in the outer surface film 60 covering the cartridge body
10 so as to directly communicate with the uppermost upper ink
containing chamber 70. In addition, the cover member 20 is removed
and thus the film 80 is exposed, and then the injection port can
be formed by boring a hole in the film 80. Further, the injection
hole can be formed by boring a hole in the cartridge body 10 welded
with the film 60.

[00123] Even when the injection hole is formed so as to directly
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conmuni cate with the uppernost upper ink containing

chanmber 370, as described above, a step of re-filling
the ink | into the ink cartridge 1 is perfornmed by

the step of opening the injection port for re-filling
the ink I, re-filling the ink I, sealing the injection

5 port 601, which are all the sinple steps. As a
CompaRyféte oW pklpcldssiunpe ewstt uppleowlnk pohteiandgi thasber 370,
QetcdifLet Lo rezfill _an_ink. rtridge. [00124 ,

*® Shce the inj ‘é%fi%nS%%#togoﬁéiJl;l%?%?/?dj%%gih“]%h]g filo the ink
carpppegaostis pppérrinal lopritha akag chaimaring h@el DKj€88ion port

_ienj i nto | the,,10 plurality of ink o ,
for B2 St e AL g, | (Lhe 10 BLUALLLY O DKo o s ect on
porakdli,ntbithedd quldgusdRppassages. CHEHNULAIINIa WM idbessing

nutusL i nk coptai ni ng, chanbers. Accordingly, in the
COSE ebDVET R} IRETST t1Ught 115 et Wit ERicehe Fakresfill an ink
cartmi®@gd ed, the upward and downward w nding fl ow passage

‘ 5 is recovered in the i nk gui de passage 380 t hat
{ooﬂ%ﬁ . g P g

Ves G thesteihrirhken Peaitds Yliider pavidgd oyt mhiuppermost
dihe niknKo£eRY Al A NGh afh@rd Ly, sconnect e
uPpandnin ?hg i nk guidgﬁpaségggaiég 8%%g%£§e %ggegglﬁﬁo all the
plurgslddntphg ik gendagnide Passeges bywilipeki thehenkart ridge body
10 SRNL@dy C r e _mutual ly connected. \Wen th
L0 P U " AR iR Hat b st i whrg mutual
ink grented nipst rademiside, the ink | remaining in the

descendi ng |j.qui-d gui assage serves as the barrier
wal | %Ff%fé&%%rt b e PYa Ty SReE tot Qs LnCo which
the hukbiesinjdoted hithd easerd bhdl §oﬁﬂuﬁr££&%im§ﬂ{%t8%l%tw passage
o

. bubbl e entering into  the ink guide passage
+S rfeFé’\}Getr&%t H& &&ﬁngt%%ﬂéiedéza%% Hdditthiagn sarvase as an

descepvang andudenyiaicd Werdidng. 1oWniRasSaae ff Ald g,
the ink containing chanbers to be nmutually connected,
champgas,gper mepHeésyororhectaft aohtin il icHanbeds 888sage 420
hatal 0 t i,de. _each rves .as _a .spa .
R Pt Ches b Bint) (8 ORcRSTRI RS 5 FHEH ERe 1nk
contgppengspacebepserent multeadlbblcennd@tBd.r owhenvitRg bAbble B

oceut 05 SIS AL 88 bOHERL T B LIS LS e, e
ink anged20n oy at [tdwe g sdending adrfididnigng dehpakeksget Serves as
che EMMILLY SG00GSL RS, ST L0, DUDDL £, LR Ig TAIE N e,
For tbwnstegaonsi e is aecovened £44 the bubble B entering into
the ink guide passage 380 to flow to the downstream side.

In addition to the upward and downward winding flow
passage for allowing the ink containing chambers to be mutually
connected, the upper spaces of the ink containing chambers 390 and
430 on the downstream side each serves as a space for trapping the
inflow bubbles. Accordingly, the upper spaces prevent the bubble

B from moving to the downstream side.

. {00125] That is, the bubble trapping function of the liquid guide

~passages 380 and 420 for allowing the ink containing chambers to

be mutually connected or the bubble trapping function of the ink

containing chambers 390 and 430 on the downstream side is recovered
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i ke a new manufactured ink cartridge 1. Accordingly,

| i ke- the new manufactured ink cartridge 1, the bubble

B entering fromthe ink containing chambers to the ink

gui de passages can be prevented fromreaching the

detection 5 position of the ink residual quantity

sensor 31. As aresult, the problemthat an anmount of
llkedlasﬁ't%’\éd“alﬂ‘{ﬁﬂ@ql‘rﬁﬂ dadesatie tdyarl . err oneous

det ect i g S guant i sen

caused p@g:yoq{%lrlbgyﬂb#éﬁcfg‘n ?%%ecawa88f§§ﬁy§8% f‘%)]éff’éf]tq]ﬁjge 1,
the phbbilekBeenter tige fracededing tonthenexgn@hatyed®d to the ink

guld@ﬂﬂﬁy t the |nk UId g,{assa eééé%ﬁﬁ@%ﬁ%ﬁgwﬁgzctlon

pair o Te G0k
posm:armuneofetthsarﬂs rte@ﬁiaem @E@ntﬁﬁy%&lé& @qnneﬁg'é"}és%lé: the
d to the |ower ink containing chanber 390 an

pmbtclﬁé” E ePTcREPHEL £30 dispesgs tHawiss tineapaissic delmadto an

erroﬁ%&&@rdét@étﬁoﬁUéﬂﬂﬂﬂ?%%@Q?e§98u§ﬂq%%%ﬁt ﬂ§%¥ﬂ31 caused
d sensor 15 |iquid gui de passage ower ink

by tBgnbEPkilRgiekarHeraBobeanglvels buf f er chanber 430 are
[001%6@ conpeghed Ry EQ?tEEﬁHQU|dSCE§§%§%e %he eﬁ&pplary

QUId cont ai ner accor I nv ntIO
embofipppgd the iHe galbolwepdesageb@o donfihdehat henpa ;a;aﬂ Ehe ink

ajinLn hamber s be nut ual
cont gL nt g LhaHb e R L N0 TS FBREECERM g E8nhBcEPsR the
asceaﬁdmgheoaseendonglsonaﬁﬁécaedlﬂoatﬁ@rﬁ@ﬁersmﬁkec8ﬁgéﬁnlng

ddi t nk
chamd B8 Bl L0 e L Ll B0 L oot ha e i

end sahtser I heuidugdiedss Passageo3f EH@HO%@TS\’&%aH?%%E I%E\d sensor

scen |n connection, the ink guide passage
11qms§%§1d 58208 bceRBiPnOEonRiad Font eoni npudmmbBENRAY0 and

the mffifedr dManibik g@bdgre9%§§49ﬁuﬁﬁgxﬁf§> %ﬁrvfgk %ulde passage
ascendi ng |iquid guide passage descen
420. cdhifett Hehd icontadinerenc ¢ or dhey Gt tee 1hhr@wtp@$1513@60451)_1.m1ted

to tﬁ@%%%%e@@f{ fccglbf“l%@ nl ngrtll 0'3-1 Of the Jﬂglﬁ'l(ﬁ? | nL%fd

connecti on e asce g connec

cont%lrrelrbms@mmm amsm thee nﬁftmaslclqnohcng]ecsterw szbja%:tt)o HEm the
uid contajnin chanbers are

oo Pl T A ST RO TEA @h cHe o series

Shaparﬂhﬂna(ﬂheyr&rélaﬂueknznﬁdm ni ng chanbers are nmutually
| east one descendi ng

nne the way that at
{Oouggnneg Reis C!aln Y Mbitily Idoh it b iohes o Atearding.to the
exempllery embiodii i@nkd, QU de 8 KK A1 iH1IDGARe passage 380 that serves

as the descending connection, the ink guide passage 420 that serves
as the ascending connection continues. Then, after the ink guide
passage 440 that serves as the ascending liquid guide passage, the
descending connection is realized in the outlet flow passage 450.
The plural pairs of the combination of the descending connection
and the ascending connection (the order of the descending and the
ascending is no object) are provided. When four liquidfcontaining
chambers are provided to the liguid container according to the
invention, the liquid containing chambers are mutually connected
in the way that at least one descending connection and ascending

connection are alternated. The remaining liquid containing
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chanbers can be connected so that the liquid flows are

t he descendi ng connection and ascendi ng connecti on,

or other connections such as a horizontal connection

by which the liquid flows in a horizontal direction

and the like can be properly enployed. 5 [001281 The

| iquid container manufactured according to the
chanhgimerbpsd somoect édistetha o thiel iquki ¢ 8l bwkdge the descending

"ol t .exenpl ary, enbodi nent. I n addifion,

con O g’ 23k B R RO g oBer SofAEEEL8s such as
a hogdmaitadr cahhachednpoy twloiclorhehilghutiBer L b@¥i th a horizontal

. cant ai ner ccarding to.the invention is nounted is

diretgn rﬁr}deot%}eo%tjﬂ‘ee %rﬁ? R jRACRHS it i 98P st -at us.
[00Izsgor dimg: I duiel e Har enbadidmiired & dIAUG to the
.___consum,ng device corresponds to various apparatuses
INVERGIAR iic Minde e teshttd fére ditactvadt potad @easiding e the

nlg 16 LRI RIREN: 1 STat Lagh 0 -hed from. and_ .
e ,\ﬁhi cﬁ'd t he 'quuitd oot ngaﬁgg‘_jiio n’t%ggl ?Sﬁﬁégcgﬁﬁs%@ Bevice
haviggeasepiptd e vat iSpeleed o it @x ampivescbf thdd ilduwjul dontainer

ing Vi, inglude _a arat.us_having..a col or .
2B P P e TR RR RN mdRlr Py B CEporhe ink
Jet piringingseopaas tasl aguioddinysttal tdies plxayp lan yaRRMRLiWen t .
havingT%g %Eectrode nateri%% gconductive past e) ,
ej ect i NG hdad dSeFPSH L INIRY 14T COTdESPEdESs fh VAL ious

appaan tosganiici & idic3playt hardnt sfiinelrd e $icens -8 Pba A& the
11 uggEE% an agparatus havi ng a bioorganic matter .

UL A PR HGLREAIT Bistidt 2 ¢ 079 nen AR ARG aTgied Bitehi pndawhich the
1iquappaseddisndiyhntha 13a0RLe- S €1 h &9 a rReadhysad for a £

Eiecision pi pette, a%d the |ike. 4ngLAII\%§ [1%%A Specific
exambdRcd bfeihiettd AEPaUrilag @Y hee iadlivgel @ eepiediaters having
a colfi.ﬁ_I ﬁ&ﬁé@hé{l @j%telqigoﬂegdlds%& ggf%gl%%a'lg:u%%ﬂgcg’cc}l%er filter
liquid container conprising: a 1 quid contal ning

suchchambéiahhdwhi et a helilspduivd Bs appiaines;havadg guni dlectrode

uppl e le to the liquid consumn ,
mateS4BP X eORl e e 2heT hdshh e Poliehll GRRY ERe Frauias an
elec‘cmdaijsmm éiT]anLdmlegdritixgEﬂ i lad Y agdehanded e stshien display

iquid _su e. 1 n.air comruni catin assage
‘FED%%W%%%% REVIPHUR oL CoRTa 11 M (CrBar kPl ARad used
for manyfaarmhmdg qubtbciesh dual agparbitby $ENE0G PEAMpIEGd &t ing

the liguid guide
head used gor agprecision pipette, and the like.
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passage and for outputting different signals between

in a case where the |iquid guide passage is filled

with the liquid and in a case 15 where the liquid

gui de passage includes air entered thereinto, wherein

the liquid containing chanber includes at |east three

i quid containing chanbers, and wherein the liquid

cont ai ni ng chanbers are nOLA&MBYy connected in series

S0 A I : .descendi ng caonnectiqn where a, .
L] e o a T R A e hdBerd Sng container
detaghalal ¥ ynoonnette@d $olidatd acohsuhthd | @ ide | hend i gugdig
Con%%uﬁg}passa e is a descending flow from above to

&1'ow and tan H9t®hdi ng connection where a pair of the

i qul thu LORRILAIIMG reNaRBRbE r AP wAYEHA Y 160008Ct €4 3R ained;

-that _the liquid flow in the liquid guide passage is

an@adc8HdPngUPPeW Prém BEPsRCEaPABoYe, thes Ll ivechoduming
devic@dwrising: formng an injection port, which

conmuni cates with the liquid containing chanber, in

t he aiguédnauhiieapd peppastageyuidinjedtind iagjuid contained in

the Predgteryyg L qui d.,through the injection
© p()lﬁi%cgrﬁ r{?}%&s@aﬁw nrgghatq%beéfl nj%egtt}}eonllp r:'tCI a‘?‘ipe‘?w Tole;
| nfeceingconBuhiqatdng paksAgki quinduaobhaingr the liquid
Ly nounted.on a l.iquid consum ng device, the
Contl%l%gﬁ%g!a%okynatmgeﬁermgcm Sy _azilori qui d containing
chadtiepuiidnr s eha 1 g anitquiyds é8s 60 pdvAedd 1@ thieQi
sg%pl<j?ole connectable to the Ijquid consumng 4
PESSFE T TOF P i o YW de TFassades 1O buPaitigerhen hi gaselwhere
the coptiadngdibg pheshbguid £0Nt &k NN, chamery i they in a case
| iquid supply hole; an air communicating passage
wherg hignild Ay SRES Pgeisduss losiugiasi vg rclearmsareditite minto,
ai fhe A @ nlkl A g: & esidual, 1 ' r.royvided i.n
. the ?i qui d ‘gui i(j% lpasélg%gn&néa?ﬁo%ﬁ%ﬁ?gﬁ%ur%Sdlg%?&eeraesn% three
liquidgransapeiwgeshpnbgrsasenshere the |iquid guide
p . i1ded wih the.ligyid ,and in a cas wher e
tﬁ?i i quI;l gh%ulll p%mgégﬁéllgﬁgﬁacgqe%nbaﬁﬁs %ﬁ?é[}%td‘laeuy connected
in s¢heeeisn @s 10 wherehntthe déspiod Dontainidg: chameire a pair
. ncjudes_ at |east, three |iquid containing chanbers,
ot tﬂ\}\geirlecﬁ%l? K& H i el d'E aéﬁ“?ﬁ]ﬂsg Adifamhdie Ldve CRgAIEEG so that
a ligonh&dbedin the 1iquid guide passage is a descending flow from

1id guide

above to below and an ascending connection where a pair of the liquid
containing chambers are mutually connected so that the liquid flow
in the liquid guide passage is an ascending flow frombelow to above,

the method comprising:

forming an injection port, which communicates with the.liquid
containihg chamber, in the air communicating passage;

injecting a predetermined amount of liquid through the
injection port; and

sealing the injection port after injecting the liquid.
[2] A liquid container detachably mounted on a liquid consuming
device, the liquid container comprising:

a liquid containing chamber in which the 1iquid is contained;

a liquid supply hole connectable to the liquid consuming
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in series so as to alternate a descendi ng connecti on

where a pair of the liquid containing chanbers are

mutual Iy connected so that 15 a liquid flowin the

l'iquid guide passage is a descending flow from above

to bel ow and an ascendi ng connecti on where a pair of

the liquid containing chanbers are nutually connected
deviGSihat the liquid flow in the |iquid guide passage

IS Aan4 j f f I Q. b ;s and. 2 . .

e o e e P O B0 d B BB Rcontained 1n
the|lupdd eemtaining chamber ts fbenkilgindt hepply hole;

co i;cat | ) a.__predeterm ned anount_of _. |

1 Gul 017 TRt ed TSR e (o BLPI IS - BB the f auid
contdbnimg echarme povithsaseal ed afidler injecting the

Ii%qid. .%?% A ne%hod of.,injecting a liquid into_a .

li qurd?ed FﬁgPa'Sq@%?gk%%ﬁﬁysﬁ&ﬁﬁQXF%%génﬂﬂﬁﬁﬂéqudQUlde
pas@@ﬁSHmﬂﬁbﬂQMEQQttﬁhgddﬁﬁéﬁ%nﬁ@@%ﬁb@%%é%%@gﬁ§hQQéa§ewhere

1 d containing chanber. in which the liquidis

li.qu _ , . (
the c]dﬂ’(%qw&d%ldeaﬂai%ﬁﬂ% d@pphylRel Bitbnhket abtleidoandiein a case
wheld HH& CRASIHN g qdeyd £&, ' gl i '

for guiding th%gllilqﬁgiyd co%%glfﬁce%‘ﬁ‘?é# dat\%% %?%%?gdéa%eremtof

cohb&ir Al Adt eharaer ct eon el i guicthasimep! ynhbhées andleast three
ligqfild SN i H?? ge communi cating the liquid
lqcontainlngh%ﬁ%ﬁ%%} 6§§h air, wherein the liquid

contakaing fehamet diquwltudes raf cha@sé rs bireenud8al L gWcthnected
: I pi.ng_ chanmbers nd erein the liquid containing .
n s%%g%%e?g %?é“ﬁgg'anf EbﬁﬁgsFgandéagaEO?%eﬁa%@nawhere a pair
of tdesc¢éndirngconnaeathgnechbebers Poé mefud By ldditidkbted so that

.containi ng _chanbers are nutually connected so that a
= LiRRATLIY O 55Fn 1 ®erd s araedpassdgeepacnding flow from

aboveess RrdioRgahdl QW 4 5 08 APRY oD cRelidY widbHe AN AFL R N9 11 quid
cqnnection where a pair of the liquid contalning
contadadingr sharRepitas Mptoeddeceednsst eato thetl tgeildquid flow

in thd QWA dtdie 4d guisd 5 o@ul dg %9& ending flow .
frongbelaaﬁ%o gbgvgggghe ﬁE?%% C%ﬂ F?@ﬁﬁ%ﬁ“&geggﬁé¥%above'
and an jnjection port, which comunicates with the |iquid

Copl ot HRENATIEL 0 AU oL (uESTIOL eRL1 19, RBRESEL s
containing chamber is formed in the air communicating passage, a
predetermined amount of liquid is injected through the injection
port, and the injection port is sealed after injecting the liquid.
[3] A method of injecting a liquid into a liguid container
detachably mounted on a liquid consuming device, the liquid
container comprising:

a liguid containing chamber in which the liquid is contained;

a liquid supply hole connectable to the liquid consuming
device;

a liquid guide passage for guiding the liquid contained in
the liquid containing chamber to the ligquid supply hole; and

an air communicating passage communicating the liquid
containing chamber to an air,

wherein the liquid containing chamber includes at least three
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injection port; and sealing the injection port after
injecting the liquid. 15 [4] The nethod according to
Claim3, characterized in that the |iquid container
includes a plurality of conbinations of the _
descendi ng connection and the ascendi ng connecti on.
5] The method according to Claim3 or 4,
liqehdr aenepinéagi phenkerst hentli qui d cont ai ner furtper
co [.SE I1quj j . 20.quantity sensor _for
ou?%%%%%hgegkﬁgg¥gﬁ{géég%g?%n%é¥%g§)]$%X5e éa&ﬂé?%pnneCted
SO ahetd ipia guicdeepakisag eocnsekitliloed whietle bhpaliquFde@ead iquid

i 0. the |iqui ui de passage includes, air
cont Bt ag IS 41 i R PSS e RS TiLe 10m
in thensbguid quio gedsafedi 18I @ s S AONGHIRARY 85 I8N0 below

the desce din% connection and the ascending . o
and @dhﬁé&ﬁ“&ﬂq% PRESFFGENIVHBT B Pasisagd. the] lanidquiantaining
chafiost akhermdaiachpbby napvBahed, PR R HHeQPingé?l%ﬁ% J(}'gthe liquid

. device, the liquid container conprising: _
JUIdS AT FAGR) EharbersSFenhiahi tte fiouildelswcontabored;

30 | | Qui - .connectable to the liquid
coﬁgﬁn?%ghgﬁigggg%l%quduid gui de passage for guiding

t héorngngda dmjiciedni port hehliichue dmeoni ak té s g ichasherl iquid
- 1. 'ﬂﬂth uppl y. .hol e; and an, air. communi cating
ConttpagLerSla écom’ruenlls’ca g ey i‘fﬁﬂ“ﬂlw%m%l?ﬁ?ﬁa%%anber
w thjantahy, awbereenerhenktquindueenta niigiehamdeligh the
. iqpludes t least three |iquid containing chanbers,
IS eﬁ%ﬁr?Q€%ilﬁ id containing chanbers are nutually

copaating thesongsctoohaysra Q%%%%n_hﬁgcﬁ9§geﬁhgoﬁéquid.

where a pair of the liquid containing chanbers ar
(4] rruﬂﬁ%lIP?‘?E%ﬂn%‘é?%ﬁd%%gt%tCJ@m R FHATAEtEm. 2dtk in that the

11 qulilddWosh tauirde: passaged S, %l%sacl%g} NG fév\c}gédéifr{a 1 qhove:
to bel ow and an ascendi ng connection ere apair o
descepd indg Fonnesiitigimiang  tdisamserencirey marreddtyi cgonnect ed

51 SorbiskoLhEg At 1o e b 001 S LD A0S BREoRte crae
anthpj éétidd pontadommuiibecahimgcoiplriske ki Quigid residual

quanggggg%ée]{lggrc oarn%%q:piu%tg’.%rgnggf%grézqg sailgrnaclosmgg@w%%}ll frg a case
where the liquid guide passage is filled with the liguid and in
a@ case where the liquid guide passage includes air entered
thereinto, and

the liquid residual quantity sensor is provided on a more
downstream side than the descending connection and the ascending
connection in the liquid guide passage.
[€] A liquid container detachably mounted on a ligquid consuming
device, the liquid container comprising:

a liquid containing chamber in which the liquid is contained;

a liguid supply hele connectable to the liquid consuming

device;

a liquid guide passage for guiding the liguid contained in
the liquid containing chamber to the liqguid supply hole; and

an air communicating passage communicating the liquid
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predeterm ned amount of liquid is injected through the
injection port, and the injection port is sealed
after injecting the liquid. 15 [7] The liquid

contai ner according to Caim6, characterized in that
the liquid container includes a plurality of

conbi nations of the descendi ng connecti on and the

contadedmdl wipadberestiitdn ar] 8lirThe |iqui d contai ner

a i t L a2l m,6._or_ 7, .characterized  ip that. 20

ChaRe £ i B 8 PR Pl SRR P e i A L5t chree
1iqurdsicdmdlainduantchiaynbeersor for outputting dhffergnt

signal s. between in a case where the |iquid guide

oA i e R T ity PoR toha P anaie RS T8 AeReect ed
so abheol hgué da ik slee PaSEAGRLU NI LSS Hdr £ 989 of the liquid

thereinto, and 25 the liquid residual quantity sensor
contpdngngy FReRPERS a2 At t eplhs t¢eam Si R achamathe 1iquid flow

: ' ' [ nnection.n
o leasiing. capgen o 205 LOSARERN. P, SIIMCELLPR oo
and g AFRMIYLD camyle@(t@omlf wlkaiens B21o & thehadlgotdrcaetdaining
chanbBrbhiAle hIELALEy COMRILCH L0, 0329007 1 b3 B8 01 quia

an alr c¢ er or prev

guid¢epkbngutr om ahhestegdidgcontai sirbg pbashero EdBLeThang

i qui.d .cont ai.ner according to any one of Clains 6 to
“%%cﬁﬂealrnacafr}srjirﬁjeed: i AR e 1R Wth Hd e kiquid
contgommai cladmingr @ﬁ&ﬁﬁ@ﬁxﬂ@&ﬁ%&etB&QUQBmﬁﬁnygggiﬂgsﬁassage, a
' in a gravity direction 50 of the liqu

tion I.n . . g, . L .
pred%ﬁ%f%}ﬁ%?.aTﬁ T THe THi%nict 1€ohrdPréPdatbpdphgthe Hmjection
port prédihel ahiBc6160 gkt i6hasacterd zed. 'i%j%@ﬁn{gh@hé'dfiquid.

comuni.cating passage is provided wth a gas-Iiquid '
7] sdp&r aiAHGS FPRERIRGE a¢Fowiing £g&datio passhsracterized in

t t: - vent q Lgui.d -f.r assi.n .
et oo LB TR e & S RSP Fe e foms of
the desceorelng Gmiest Bon cand, thehasaen@ing edohmetbasnt he

I i-qui ¢ contal i s packed ..n pr.essuri zed pack _
[81 & eglég%ﬂﬁ% aanlr?enlﬁgf:cﬁfg§§ll??%°%§at}§1 \ﬁ%.ﬁ' ’%%JfaCterlzed
in thmtessure. 10 [13] A nethod of injecting a liquid into

a . liqui.d container, detachably nmounted on a |iquid .
R IHGo T TR 016 |G P (RS Conphd ®ichgzesidual

quantity sensor for outputting different signals between in a case
where the liquid guide passage is filled with the liguid and in
a case where the liquid guide passage includes air entered
thereinto, and

the liquid residual quantity sensor is provided on a more
downstream side than the descending connection and the ascending
connection in the liquid guide passage.
[9] The liquid container according to any one of Claims 6 to 8,
characterized in that the air communicating passage is provided
with an air chamber for preventing the liquid from leaking from
the liquid containing chamber.
[10] The liquid container according'to any one of Claims 6 to 9,

characterized in that at least a part of the air communicating

‘passage passes through an uppermost portion in a gravity direction

50



10

15

20

25

30

a liquid containing chanber in which the liquid is

contained; a liquid supply hole connectable to the

l'iquid consuming 15 device; a |liquid guide passage

comuni cating the liquid containing chanber and the

l'iquid supply hole with each other; and an air

comuni cating passage communicating the liquid
of EBft AlARhE charBérewith an air, 20 wherein the |iquid

i Ri:Na :ch .1 ncl | east t hree i qui d
Ao LNt hOE oL SR b o 20
chaghehbeigedr énnubatl tye cmﬁnec@:adups@at?m@ qaf@y@g% is provided
. [ ti wh . air o e |iqui
e R R eera Rr LR EADr RS Eofnetieniod phapsato pass
theteguidudhoan@Spravéies hé ouli Ui Gbi der RIS SHAEs 1% & herethrough.
escendi.ng.flow from above to bel ow and an ascendi ng
[123051“??&398 iherRtal ar raFothing itqurBYcoRe @ hiGigins 6 to 11,
cha€ASPEL Se@r £n M 4@l L e CODREEH €Lo502 1 0B IQG%%%HEad%Pd%

flowin the |liquid _ guide passage I's an asc I'ng
deP¥9 i Het oy R Rl ed heo ﬂ@l&ﬁboﬁr@@nméls!msm%mrsnb@low an
‘ L 4 ion port on the liquid containing chanber -
alr:%kﬁ%%%ﬁ%d on the nost upstream side; injecting a
[13]or &daesheidned andentiob ki quigtithriotgh at he quiik] eekiteAner

: ' the injection port after injecting
et s MR W ' L e et ot i i
contehiareac tamzeidimgt hat the |iquid container includes a

| lit) f nbi.nati ons of the  descending ,
go%%@%&ﬁ‘%‘%%&ﬁ gﬁﬁéggs%%?ml?%ﬁ IConhéehitdie L[ g5 drhe contained;

meahodgataosdppyyt RotkakBhhdcehnld, tehahact ehhiad bl suming
that 5 the liquid container further conprises a
deviG&iui d residual quantity sensor for outputting

di £f nanad Neen:d Qﬂﬁ% e -the .l i qui -
L?dgi%gis%%e [ s%)faltglegi ed vrecinﬂnﬁle [ qnﬁ%%n&aﬁlda%ggggmmg
Cha“%l‘?ér enchéhg dudicgiguisgwndas Sade iwidlhudes-haiart hent e et
j ! I Lqui ldual . quantity. sensor .
L oot 1ot 1| LML G eBRHNL SHRTHY: 1yt PR

contgdsdagdichgmbemedithornamd rt,he ascendi ng connection in
e..

t h&?hé]':@fljl Cih%“iij&uf Sé%% aining chamber includes at least three
liquid containing chambers, and

whereintheliquidcontainingchambersarenmtuallyconnected

SO as to have a descending connection where a pair of the liquid

containing chambers are mutually connected so that a liquid flow

in the liquid guide passage is a descending flow from above to below

- and an ascending connection where a pair of the liquid containing

Chambersarenmtuallyconnectedsothattheliquidflowintheliquid

guide passage is an ascending flow from below to above,

the metho& comprising:

forming an injection port on the liquid containing chamber
positioned on the most upstream side;

injecting a predetermined amount of liquid through the
injection port; and

sealing the injection port after injecting the liquid.
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[16] A liquid container detachably nounted on a liquid
consum ng device, the liquid container conprising: 15
a liquid containing chanber in which the liquid is
contained; a liquid supply hole connectable to the
liquid consum ng device; a liquid guide passage
conmmuni cating the liquid containing chanber and the

[14]) j Goe deatippl ypavsinslinia Hoeféhint her clhawh@0eaizadrin that the

: MALR i : OQHH”i in he |.i.qui.d
llqu(ciont ai r?%%téleché %2?1%%% %n ai r,a%\?\i;wté/r %ﬁftrl KR INioqs of the
des cepniiaionicognelvaioer ainac lthde s satericdast ddmreet ildrgui d

c i_ni hanmber.s, wherein_t liquid containing .

(1510 B ELAG, £OAIBEES TSN A e L9 BN 00e0 in tia
desitendi qgi ¢ opoecs i 08r Wherehér pabtipPiséfeal 184L8d residual
%ontainin% %Panbers are mutual |y connected so that a

AUANCEGY PP Ol ~ I OPRBUEE BP0 i eec pagdage issbgtween in a case

whereesgendifngifbl gwiHeopLabaye 9 kehowy andLap,aseeRfdiRYang in

connection where a pair of the I'iquid contalning
4 CagRalthers hhe miEyarl gudeenpeseddsoinkandele aliirgeintered

therbEh@Woi nzhRe 1iquid 30 guide passage is an ascendi ng
flow frombel ow to above; and wherein an injection
pditie il dwirdrete Didudle duaui 1t ¢ sdrasont nis  ©henbesd on a more
N nost upstr.eam side, .a predeterm ned )
dounBESk b OGE8t b B At T robGR cene™ RPEcEharAscending
connpoticnand the ligpheédtyandpophskagseal ed after

injecting the liquid. 52 [17] The |iquid container ,
1161 438Gy tomerlhr 1‘%‘?%%%?%& STPEFT 1 Bhbidehe consuming
devitéqutﬂeCDD@ﬂi@e&ohﬂgiﬂgﬁsc@mﬁkyé@h??y of conbi nations

of . the, descendi ng connection and the ascending '

cGnhedt B IEeN Tk Chagficd Eoidichet hackisrulichgsteontained;

CzaiiMAfi Plsubply %&L@rc%}ir%dtzar}ﬂé nca)t hale Ejlurhg?di'cg%&suming

.container furthér conprises a liquid resi
devigantity sensor for outputting different signals

bet 4N A: GAS e i quid guide passage IS, .
R AL P AR 1008 PRSI ragnsn
chamigrii dengassagel quncd usigsp By rhehe enech  dHci het e At oanand

(b, Ligudafepldupl a0 Ly sensgr S Mon %0 1 8,

nor e ownstrea

containdindecltesdenditg an air,
- wherein the liquid containing chamber includes at least three

liguid containing chambers,

whereintheliquidcontainingchambersarenmtuallyconnected
so as to have a descending connection where a pair of the liquid
containing chambers are mutually connected so that a liquid flow
in the liguid guide passage is a descending flow from above to below
and an ascending connection where a pair of the liquid containing
chambersarenmtuallyconnectedsothattheliquidflowintheliquid
guide passage is an ascending flow from below to aboVe; and

wherein an_injection.port is formed on the liquid containing

chamber positioned on the most upstream side, a predetermined

- amount of liquid is injected through the injection port, and the

injection port is sealed after injecting the liguid.
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connection in the liquid guide passage. [19] The
li quid container according to any one of Claims 16 to
18, 15 characterized in that the air conmunicati ng
passage is provided wth an air chanber for
preventing the liquid fromleaking from the liquid
cont ai ni ng chanber. [20] The |iquid container
[17hcdbedl hgui e eyt dhrebiagcaidinalBot@ld8y 16, characterized in
ti ek i [ - a rt .of _the air ., .
snagharaskesieedongt et Mol 6ast ARk 00 L NE Bl toacions of
the des¢emdimg acqraect youli andt tle aofetdendi qcblllhﬁiec‘ttion.
0 i ner... . he 1iquid container according tq_any
[18 ]gngth%f ri?:lqélllkzs ]L]fél-Etaol nf(f,q 2 CRAFA e 02 ggaijﬁn ﬂt@gtort hel rai r
charomremi oad i hrg {passage is provided with a gas-liquid

separati.ng filter for allowing a gas to pass 25 .
&t Méﬂﬁﬁl AR GHeVEInt T MGERET | geeir{ Fof paddiangd residual

t . ;
quadtherekbhewahtor [A2] u-lﬁ\fiﬂzdi ’@liif@e‘i%ﬁttaé &ha s %ﬁLé}gl E‘Lﬁea case

any one of Clains 16 to . characterized in th . ‘
wheyq ddis ldshtial metides nretess it o 11dept essur itted lgankid and in
a cSeal ethes that ap; d\pner B'%%S?éﬁsée? bel; Wik A1 L3 entered

pressure. 30 [23] |qul cont ai net - det achabl'y
thenggmitced @ a | i qui d consunming device, the nggld _

co i g L.sing: Liguid containi.ng chanber. in

Wi aR TP gura etk RpaPisty SERFPaLra BafRisca of a more
downgdirteiagn sé denebbabt ket de s dend iy EbrooRSHB M Gnd@WeCBscending

L i qui ui,de passage, communi cating the liquid -
Conn%%%?gpnﬁﬁg%h%héﬁﬁﬁgigﬁﬂl‘*ﬁaﬁﬁ%ﬁﬂ%?'supply portion with
[19]eadtlhe dtierid aodtannair a €0AFHNMHG ] BYvPESSAYHEClaims 16 to 18,

conmuni cati.ng the |iquid containing chanber with an '
chargtreigz eFE?ﬁ%FﬁetP%qaﬁa EBMENAPAG loHarBesagRcigdpsovided
withatnl east chBhBer EBQUerQQHEQhB'EHeCE§HH§anr%R9585?iag from
the liquid containing chanbers are nutually connecte
the ldaydd; gophaéndngesbemtiedy connection where a pair of

t 17 L kNl re nutual | onnec
201 ed il SRt LI BIBRAS o B DB Y9008 A1 1o,
charpgtgriiasdendi hhatl ew fleestabopertoolfeltdw admd ca@mmunicating

pass29EaL g, cAMELEl 0 T2 PR QL be LSS, oot
of thaellgguddcbhomiharthe |iquid
[21] The liquid container according to any one of Claims 16 to 20,
characterized in that the air communicating passage is provided
with a gas-liquid separating filter for allowing a gas to pass
therethrough and preventing a liquid from passing therethrough.
[22] The liquid container according to any one of Claims 16 to 21,
characterized in that the liquid container is packed in a
depressurized pack sealed so that an inner pressure is below an
air pressure.
[23] A liquid container detachably mounted on a liquid consuming
device, the liquid container comprising:

a liquid.containing'chambex'inywhich the 1iguid is contained;

a liqguid supply portion connectable to the liquid consuming

device;
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gui de passage is an ascending flow frombelow to
above, and wherein the liquid container further
conprises: a filmnmenber 15 formng at |east a part
of the air communicating passage; and a sealing
portion at which an injection port which is fornmed on
the filmpenber formng the air comuni cating passage
and® WHiTH 4 guidsnpasisegeegomntihitheiniogohd thatadniogtaining
I QR § =To | e lLiLqui ain accordin
e e her e Sthe T o b G 25brerEh PERRS et
by & 44 1m eymrairpl agg. irf2 5lasEeeyd iquirdirciond@imerthe l1iquid
LN ajm23_or_24, further conprising a
Conﬁggﬁ{gédg?éﬁ?g%gwg%ﬁt?%nab¥0vided in the |iquid guide
pasdage iandhé dri quitpabht agndh§f@remesigpaligcbeiMe@Ast three
13 &f accaée.mhere thg | iquid guide passage is filled
Tt T RE PP dCRAEPP RS case 25 where the i quid
guinthe ra$SEIge 1iikeliviesn @i In B0 ehadpkher £i 00t 12l 28]l cAnected
| iquid container detachably nmounted on a liquid
S0 ac%%éhﬁ‘iaﬁ{@ 3y egseending Fraurationt ahase eoppifsthgthatliquid
cont £88tnd g d i I;71hR I~ | gui L
. sup ]QéportLoﬁg%S%ﬁgggggﬁgl ocgﬁgggﬁgﬁiSgcéhgﬁn?rifq%ﬁg tlow
1n thevi b@ld duiige Hagabde ipas sirre-oohimmifdawi figot kéove to below
Li-qui it ai nj and the li.qui d suppl L
g AR e e o Ry pabbabh® EHPL containing
chamgmrruar e atitng tthectnget ted cont led bithg Tha@F16Q @Nthe 1iquid
guid% ra_Sgiwpgﬂgin the |i uid:%Pnta'nin chanbers are
mutal 137 cohridt s I toHaver g Ghdihgbove, and
comhectiontihedguadpaditDfnet Fa rthew omoPt &L RIF{ 1m member

fo chawbgralar%dnutually connected so that a liquid flow
TS [ 1S PRFE pdsddfe 3l £oHELBERdtGS PewsEGem and a

sealingppvettonbek oyh aad éﬁ1iﬁ%%%ﬁgkﬁgpﬁ@ﬁnﬁﬁﬁhﬂni¥w¥%§WéH on the
pair of the liquid containing chanbers are nutually

£11me givecte d Sg@ ithatt the 1In @emenunliswt ding thrsdagpiahdyuidech is
e bl o Cohrs rep el R R b Soaithy
[24 1nehiperligeidormihginge déqordicgntai Alagmchapbeherein the
sea 58] LaRgt-00.{ e, USt  ESiag S dolpand 2 peal 119
[25]t Hehd i 1 hawedrbesnaathehi sbcdsdogmusi cased MBtHr 24, further
comprising a liquid detecting portion provided in the liquid guide
passage and for outputting different signals between in a case where
the liquid guide passage is filled with the iiquid and in a case
where the liquid guide passage includes air entered thereinto.
[26] A liguid container detachably mounted on a ligquid consuming
device, the liquid container comprising:

at least three liquid containing chambers;

a liquid supply portion connectable to the liquid consuming
device;

a liguid guide passage communicating the liquid containing

chambers and the liquid supply portion; and

an air communicating passage communicating the liquid

containing chamber to an air,
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the liquid containing portion is sealed. [27] The

liquid container according to Cl aim 26, wherein the

15 sealing portion is fornmed by a filmor a plug. [28]

The liquid container according to Claim26 or 27,

further conprising a liquid detecting portion

provided in the |iquid guide passage and for

outpemsing tdief fldianid siogrtalis ivet whembiar sa acas enmherld y

the dd Q id ssage s filled with the Iiquid and,
conn n §k%§§é%'o%ﬁh§¥§%i%e%gﬁﬁﬁﬁ GG §EPpESL448 Wﬁ%Fﬁd@spalr of
the dilqudmt ered atindmei mhember20hrA mRithed 19f cmﬁ@fc&@ugrsidﬂ%at a

: i.qui d. cont ai.ner .detachabl mounted on a |iqui

1lqu§§n§§%wn@nd%_?&el,q% EREG B\é‘ééﬁf?&i nérd RS figw from
aboviel folbe 1oandd Binngs haihed cobnebiGRnlfite b Wi 1 8¢ the 11quid

contained; 25 a liquid supply hole connectable to t%e
contelading conBhAT A rUBvtEelly FPanPatedive thasshiye ioruid flow
in tRddigig dtdei dd 9@!5@51%@@@5[1%dé}rdfﬁifllbﬁ%rdoﬁggﬁ_gh | Mpove;

chanber to the liquird supply hole; an air
and comruni cati ng passage communi cating the liquid 30

c kL h i ik a liquid residual
Co S 09It Ut A08 Fo PRGSO L8 il nenbes
formapd tbe dduputi cngtdihfiegenhasbgrapsshetiveed bh &heag®st
e_.t,he Ljquid_guide passage is fiJled with the
uPStfegﬁiélgga %hgaacgg%ilﬂﬁePgrgﬁgnl?EuWhlﬁﬁiﬂ% passahecon port
whichnt$LﬂﬁﬁmédRnﬁmherEﬁlﬁﬁmﬁm%é&Chnd5§ﬁ%ﬂ?ﬁ%iBoﬁﬁ@nhgggég with

th gontainin chanber includes at |east three 1iqui
¢ LORYAFNFRGEEARMBEr RO BAANwWAEr 8PALEHe | i quid contai ni ng

[27] clmamberispare daHialder o sty 19 SIS §0 ﬁ?%f&fn the
alternate a descendi ng connection where a pair 0
sealind PPHbiaNcoAt BPAPAY BHanbEidmaps Aupbaply connect ed

[28) STHehalihild Gt il I ddigydd it ol AUl dp RASRA0E 1S d cper
descending flow from above to el ow and an ascendi ng

COMPELRHRS tF &R dWhEr¢eteplal ng gfontthed paoivddedoin auma hgquid guide
assERATDR! £o ALGBULUALLY, CAANEE! £d 30 I NAL L RE | Laul d
P f1ow |nolt he Ig:[ﬁqw gg%%%&g%é%gglgnla S%e%%%%h&?‘rﬁcﬁrsgvvhere
the Fromdbeaowe patage islGilhedmtihadthenpiygiagdand in a case
H %g¥ . an. injection port, which comunicates with the
waer |cﬁ%zﬁh§%ﬁﬁa$ ThY Qﬁéﬁﬁﬁﬁ,l?%f?ﬂ S aftt comhthteatipgeinto.
[29] passagepd of manufacturing a liquid container detachably
mounted on a liquid consuming device, the liquid container
comprising:

a liquid containing chamber in which the liquid'is contained;

a liquid supply hole connectable to the liguid consuming
device;

a liguid guide passage for guiding the liquid contained in
the liquid containing chamber to the liquid supply hole; '

an air communicating passage communicating the liquid
containing chamber with an air; and

aliquidresidualquantitysensorprovidedj11theliquidguide
passage and for outputting different signals between in a case where
the liquid guide passage is filled with the liquid and in a case

where the liquid guide passage includes air entered thereinto,
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injecting a predetern ned amount of Iiquid through the
injection port; and 15 sealing the injection port
after injecting the liquid. [30] A nethod of
manuf acturing a liquid container detachably nounted
on a liquid consum ng device, the liquid container
conprising: a liquid containing chanber in which the
|imhédeisTﬂﬁﬂﬁéﬁnédCodﬁhfniﬂmUhdmﬁdp@ﬂ@ﬂuﬂéheﬂ;leastthree

11aSYNeg b e to EF UId %ﬁnsuning device; a liquid

lqu'gw e passlgg'F §d%he liquid contained in the
I|qhedetﬂmhwIH@@h@h@&h%ﬁdﬂh@&K%ﬁbé&%Qr%W%%&éf %onnected
an air communicating passage conmunicating t

in SFF&SPdS%a%d%ﬂ FilhergatRafbees E8NahN A FONNGRE M wn@e a pair
of tthMhQuQ@n@@hﬂéﬂﬂlﬁﬁ%@&ﬁbéf@|é:‘fjé '}&tfﬂal'l%ﬁ%ton ehft%%l so that

i quid contai ning chanbers, and wherein the
a ll%Bﬁ@éﬂﬁﬂhgncﬁﬁﬁﬂéﬁﬁﬂé#@uﬁdﬁu9¢$§3@©nneet®ﬁscsmdasgﬂﬁxwvfrom

abov@aﬁ?b@l@%%ﬁﬁ?gh%%ééHHh<%ngﬂn@@%ﬁgn%ﬂf rﬁ&&g%aﬁgé#gallquld

l'iquid 30 contalning c ers are
contgdnghat chahbeus d rfd mwtualﬂlyecdmrqem’de@Lﬂcdehaas‘sla@aﬂq‘hlad flow

R T -

¢ hatndh eest fayae cmrﬁma]lé:yn@onnect ed so that the liquid
ui de passage is an ascending flow

he |
f l%%%%ﬁ/gtjd{%ﬁwrg BB Ltthe ' it h OB R CRS ERg 1 B thiengiquid

contabnifyechb@BePPr in ﬂﬁécﬁlﬁoﬁﬁﬁﬂhﬁ§E§§1ﬂbtBaggggh'qu'd
cont ai ning chanber, in the air communicating passage;

i TE@G TG % SRR HHE A ofo T i uiwid Hrtowykgh hehe
inje&tiBhegbioh pElt; and sealing the injection port after
injecting the liquid. [31] The nmethod according to

Cs83hi3y Crardadestiized nart I’ﬁeﬁtetmemjt-:;cqn.mrtg g al nerid.
t
[30] 1 AChides & J¥ WaldyQf- &%erhai end|Coontalrheerctc%eotﬁadﬁ?ly

descendi ng connection an ng con
mouni{gl]ofhe hbyhod eecsuning devOtaj ntBO biqgdild container

terized in that the liquid container further
Comp%%%%? ses a liquid residual quantity sensor for
ouat pititi dgcditffierient cEbgpaksi hehweent hd 18 £3%€1is contained;

a liquid supply hole connectable to the liquid consuming
device;

a liquid guide passage for guiding the liquid contained in
the liquid containing chamber to the liquid supply hole; and

an air communicating passage communicating the liquid
containing chamber to an air,

wherein the liquid containing chamber including at least
three liquid containing chambers, and

whereintheliquidcontainingchambersarenmtuallyconnected
$0 as to have a descending connection where a pair of the liquid
containing chambers are mutually connected so that a liquid flow
in the liquid guide passage is a descending flow from above to below
and an ascending connection where a pair of the liguid containing
chambersarenmtuallyconnectadsothatthellquldflOWLntheliquld

guide passage is an ascending flow from below to above,
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where the |iquid guide passage is filled with the
liquid and in a case where the |iquid guide passage
includes air entered 15 thereinto, and the liquid
residual quantity sensor is provided on a nore
downstream si de than the descendi ng connection and the
ascendi n connection in the liquid guide passage.
[SEPeAmﬁgbﬁédC@mPﬁﬁﬁwﬁﬁctur|ng a liquid container

?eféﬁtﬂ@g&;}én Jz_Q{J %ngﬁ%é)ﬂ: awh&ngcgo qu‘lSlana]. necqso%te%:hn‘?el?ﬁeg liquid

['1quid contal ner npr i1 si
cont@hariver dhamlgsirgh ltf?h¢1’ie| @um]l qcsnnwrﬂcmmeﬁ; padddgpy d
su gonne ble.to the u
oo g R b2 88aybe COMmDRREAr RGTPHEN the
1nj eldtquind poant; aiamicng chanber and the liquid supply hole
Wth ﬁach ot her; . and an air connunlcatlngbpassa ge

conmirht Cat Ty hESFEE0m dPOEBNR BF AT ngnehahbRe Whehlaguid.

[31]ai The Wheateid) aldie ddigly €cconkanimg &{@@@{efﬁééﬁ% t&ht the
lLeast three 30 |iquid containing anmbers, an
llqu%ﬁeF@PﬁaﬂﬁérlR&Gﬂ&%€§nﬁapﬁwﬁ@1éﬁﬁn@§r§Oakgn@wﬂ&am1wf the

desc@ﬁﬁﬂﬁ%t%@nn%@t@%nt%nﬁa%%e a@%%%@ﬁgﬁn%o%%%Qﬁﬁﬁlon wher e

a ['iquid containing chanbers are nutually
[32]¢ me@@ogioa@ﬁgrdangmfuﬁdaﬁmoﬁ\ﬂ dm3ihechapiidegliiel® in that

e M/fron1above to
ang an éicen Ny ég%%gc %%e?%?%?k%ﬁ? %ff%%%l@iﬁ%§%pual
quantohy asen o f@iraubépetaliﬁgrﬂttﬂ@éﬁ%iﬁ@ﬁ@@l@atl%dbé_@wbéﬁtin a case
h d.flow in the uid | de passage i s, an, _
wherh B P ol Lo BOFBHAL S aborEStt Re et hbaliduid and in
a casenphésenghe5liguitinguaei pheshipenipentdes the khauidg

cont ai ni ng chanber positioned on the nbst upstream
ther%?ﬂﬁo'lﬁ?gctlng a predetern1ned amount of liquid

t Fireuah duiel deyiefitd 10 1&9{6 o ;ﬁlﬂﬁf dugad,l op
port aff%r |njeéi|ng t IhUId 10 32? f J{ more

down%‘é%%%u e I lamithe3ge Samdaager:p296ctmonhandt hee ascending
combi i SoriL IeLabrsLides Sl iggly Ly o cortrnations
[33}2§hﬁ@%ﬁﬁ@ﬁi&egané%acturlng a liquid container detachably
mounted on a liquid consuming device, the liquid container
comprising:

a liquid containing chamber in which the liquid is contained;

a liquid supply hole connectable to the liquid consuming
device;

a liquid guide passage communicating the liquid containing
chamber and the liquid supply hole with each other; and

an ailr communicating passage communicating the liquid
containing chamber with an air,

wherein the liquid containing chamber includes at least three
liguid containing chambers, and '

whereintheliquidcontainingchambersarenmtuallyconnected
SO0 as to have a descending connection where a pair of the ligquid
containing chambers are mutually connected so that a iiguid fiow

in the liquid guide passage is a descending flow from above to below
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[35] The nethod according to Caim33 or 34,
characterized in that the liquid container further
conprises a liquid residual 15 quantity sensor for
outputting different signals between in a case where
the liquid guide passage is filled with the liquid and
in a case where the |iquid guide passage includes air
and gry 8FEaNSLREr epMReCt bem Wierd iagpid rr eéiuuallicgjgim Idﬁy‘ltaining
2eNsoL r.Qvi I 20 strea ide than_ . |
S St iu%\élgﬁ%%rg’g‘??%%ggﬁdt%tegE\égelr%i#;fiow in the liquid
guidsomeestagsn i arhexddequd ithgy i ldey AssAgR1 RS to above,

the method comprising: '

forming an injection port on the liquid containing chamber
positioned on the most upstream side;

injecting a predetermined amount of liquid through the
injection port; and

sealing the injection port after injecting the liguid.
(34] The method according to Claim 33, characterized in that the
liquid container includes a plurality of combinations of the
descending connection and the ascending connection.
[35] The method according to Claim 33 or 34, characterized in that

the liquid container further comprises a liguid. residual
quantity sensor for outputting different signals between in a case
where the liquid guide passage is filled with the liguid and in
a case where the liquid guide passage includes air entered
thereinto, and

the liquid residual quantity sensor is provided on a more
downstream side than the descending connection and the ascending

connection in the liquid guide passage.
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