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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
invention relates to a nethod of injecting 5 a liquid
into a liquid container that is attached to and
detached froma liquid consum ng device and t hat
supplies the liquid contained in the |iquid
cont ai ni ng chanber to tHEJRIFHIPonsumi ng devi ce,

LT ey [ filling it
Q?3§n$ﬁ§%$?f¥%un . fg%§%5£§§§ﬁ$¥§$gf?ﬂg%§] Exanpl es of
TECHMIEAL quikLzont ai ner and the |iquid consunming device
{ncl ud i T .St oL | an pnk_Iliguid, and an :
ro0d ! e R P s TR e T a g ecting
a lijgwk dcantpi algeidusid nourttaiche A 5 Ha0003] aTbechsk €ardnd @8 ached
frothat cancfe attached(*o and detached froma cartridge.
FEOMslintt Bohd i H B e IR GRta Tt i Tt g ket she 1iduid
contaial iy tmel1udes ABohbkia9AEAEMARG: ERYTBRE fO4uid consuming
filling wwth_ink (liquid), an ink supply hole for
devigaypiyichghenéirrgdi gost ot 8ari nanehactukeddny & i higng it with
the ahap3er, to the ink jet printing apparatus, an 20 ink
ui de passage for allow ng the ink containing chanber
BACKGROWUh@ART cate with the ink supply hole, and an air
nmuni ' : i nLr, cin L.t into the .
L conrar s SRatRer ePhd e tsticfad i [ g 14 8onsuming
devigendmepuiden aof ihkecankr$tigeedtonihhean nknk corh@idiai@l an ink

! 5 n e ink cartridge.is unted on the 25 .
Jer By T s o et Eor e P hGCApEhe atite Cat ridge Ls

mounitekl.supply needl e equi pped in the cartridge nount

rtion,.is.inserted.thou the ink supply hole to
{OOO§ﬁpp| yl% elgﬁloFEH%FﬁQg?oggaEr‘FW k_h%ﬁ%pcgeiché?q Akd getached
frompei BhirBgiappanats. pbPOOSh Jhecy itk headofi nthed Bkparatus
Hé typnlntlng apparatus controls 30 an e ectyn%. _

nor géraﬂpﬁﬁugﬁsiﬁﬂ YR bpeorist hyl me ghasrbes traw ifdd. L iBy vHah ink
1j Y 1 Bnt hexpkhy errfQr .el.ecti.ng . rat.i :
e L R nere CRBCl NG g tho i gaTe bt8led in

the dpki epafaininexphasped aodiimtinks sl ipedntdmg dbparatus, an
; iy ot r t t he ., pri.nt i.s .damaged.

R ol et e e S e R
commupichge mikthlthe 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] Theprintheadof1jmainkjetprintingapparatuscontrols
an ejecting operation of ink drops using heat or vibration. By the
way, 1f the print head performs the ejecting operation of the ink
in a state where the ink of the ink cartridge is exhausted and not
supplied,anidléprintingoccursandthustheprintheadiscmmaged.

In order to prevent the idle printing from occurring in the ink
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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 |iquid residua
jet phantety iSeAsoretossgendramong tarpaedeteermnti nédche ink l1iquid
remaglrﬁﬁ. r!i?laltheSii I]La!ca%%q { e .anDunt Of the. i nk
remairning in the ink contai'ning chanber is consuned
(00063 a t Breshalidgiet, in adVance pfrevcexampte,dlseeinting from
Pat.ent _Doc nt_ .1 10 [0006] Patent ,Docunent 1:
ocou RS RAIIERY THB0LY ChPERRCRURE T T | RVETRIGN HReBEERBSted,
theréHAd shidyd NENERONnk ST SQUYE {HA0 1k Aguiplegaridn dg€iquid
is a contajner that is constituted by various

resiggadi Jiamnt &Y wierioF Fe g epreaaitdinehe tredataminegsghectrical

signdhepnedSthdkanduexhaushedi ng AbPosahg ofn the hnk congaining
cartridge results in a waste of useful resources an
chamgegonsi gepasmedetonantbregbeldasesr dnnghlyanie i(or example,

see PEHHLECBLENALNLhE used ink cartridge be recovered by
Il i

re-filling the ink thereinto. [0008] However, in the

(0GOkdown Pakevar DoicdgentsilncePha-2001Lak460B0i ng step is
kot of manufacturing the ink

DISC@?%F%&S@%,bﬂﬁeﬁgvgggﬁéﬁny cases where the sane

PROBLENKST THRI'NgHEt epvES@andt 1lse Tpesborvmed after fini shing

e manufacture of . the jnk cartridge. Accordingly, it
[000?5 necBEsily TR UEYRIRP B & SV Srethdd lgscgnstituted by

varibeal dgmsigi thent Nk irer Eiﬂiém@reidi%ti%q Oﬁ“okhﬁqj__s reason, when
ink-filling nmethod used when a new ink cartridge is

ink IThAHPGEEGFEd. 2 FOGETIS3A PECER IPKICTH T FI4REcpadomesn & vaste

of uBkghipeckenpaRcEahA LhabnsaadirbherentbabrRtessyse
valve that is provided to an ink guide passage for

al | owi A§CPRELINAERYeohE disireguéirgdbehat otlvomaad dakecartridge

Wit he30420,1 nK_supple h .0, ad] .an i nk pressure
pe rthatealgldoB ?Ee§ggghﬁgoebg gﬁ%p?%ggg%gthe i nk supply
[00GRol e aHdwehatr,allsotber ueswasiak chetkidgkyesfiace the

snc-BLEYE0b! 80ebles U LD AR bacet Lo ghcc kg e
ink enswoidgd hahers asethangr caet ectiidi@® aRcagmmtin®f ftihe ing step
cannggstguggr%ggmg&ea%ggkpgggis%ing the manufacture of the ink
cartridge.

Accordingly, it is necessary to develop a recovery method
of realizing the ink re-filling, instead of the ink-filling method
used when a new ink cartridge is manufactured.

[0009] A recent ink cartridge becomes high performance in that
a differential pressure valve that is provided to 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 guantity 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 g ¢ nkpertitarisiast-heMorkamerhe ai pknéopuantiing offatber ink

r: 1 Qi ct t.0. bubbl

R AR e e T e e A e L
to madoit ariec ev @opdrayaie toausedhd rstaddid ilork fidr @ long time.

recovery cost _is_nore expepsive than. .10 a . . . .
nanufa£¥ﬁ}$§6505§988P’algegﬁ?nit%%ﬁ?§i%ﬁﬁ?%ﬁﬁ?q(FQ? ink into
the pnécessitnd dgeodpl exirky e@s1y ea@sindedablkaepriagessindeak into
tcost ininje ting the ink into the ink cartridge,
POTELHEe G-4%Ho0 & fien e SPaYiig e SR edary iadgeriginal
funck@@H0hakt bes dafeiefoRcan et L&f rtih@d PMeMHON iR of
enable a_ 15 liquid container to be manufactured at a
re-fpdwipg dbesiinke aTPreeESse.i A PREL| FRGPHCEDNRAYNBE Coused.
smal | whenga:khgyi diks;ip i it .0
cont ai ner and the'l ilqu?dp%gﬁﬁgyiﬁsg%tle%%ﬁ%eh
a magadagithg ingncesitgiodak hemnctingncefrtirhdgki quedto a processing

coms SRR, o VAR RS C. I PRGBS 20 L0, o s

intoi $hachinévedrbyidgegt hbedref isnpectiengeaihi gecdventiagathe ink
| i.qui d container detachably nmounted on a liquid

cartridge.,. . . . . S .

congun1ng device, the liquid container conprising: a

[001Di)qui d Icontatnengrehanberoh fieahih tihe ilnv@itd drs to2Bnable a

cgntained; aliquid suggl¥ hol e connectable to the

N q‘a?‘at%blﬁ§ﬁrﬁ%3>_e BROHEBCTHEPRGRIE & gHIMORT pa’ sHted r process

in t@ui diggibihechigdhdrcoBt ahAed whBnt Re1k HAWHA160DLEQLRERE into
chanmper to the liquid supply hole; 30 an air

the gt reat rhgepasshgaedofiuil eanintginhectpdwidhout damaging

an o£9gt ARl RANERAERCL WLHR 30 Rty RAE 3l qui d residua
guantity sensor provided in the I|qU|8 gui de passage

MEANGnHORoBOBUIPGE THEg PBCBLEMENt signal s between in a

[001??35ig@g%gskgﬁthkﬁubg OHLAS RAssAge ks fLl Led with the \ion

is achieved by amethod of injecting a ligquid into a liguid container

%&?ensive than
ou

ligqu

detachably mounted on a liguid 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 for guiding the liguid contained
in the liquid 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 liquid
guide passage and for outputting different signals between in a

case where the liquid guide passage is filled with the liquid and
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in a case where the |iquid guide passage includes air
entered thereinto, wherein the liquid 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 acegesi Whegechhrbadsuade omidgalbap searnéorddideso aihatergered
therglﬁ%'d flowin the liquid guide passage is a
escending flow fromabove to bel ow and an ascendi ng
connecwhemewhet e alzpqmrd tonakinhieg chandeeairvia@l ey at least
h nben ar e, myt ual nected so that the liquid
thre%l quﬁ%tﬁgntaéﬁﬁggg§P 8§§Sa§8dls an ascending fl ow

from behewetia abeveiquhie rehftednGedpchsinbe:rsf QrHE RetdR11y
tion ort whi ch conmuni cates with the 15 liquid

COHHESJEF it ﬁﬁ CREMRRS Yhal heTARF e CoRRERFREE NEFPHRAGEN where

a paliRj 8€ttRE @1Qﬁ@geégﬁﬂhﬂﬁﬁn@nEHQﬁb@ES|égé'ﬂuEQQQy?hCBHﬁected
ection port; and sealing the injection port a

S0 t]ilﬁi:e%t]ilrﬁj“tq’]éhqwqﬂtpdthe[DDTQ-}dAﬁt@QHH@gSStEtgesu.@haadescendlng
flowfgﬂém%&;é elp b"e'l%wpéﬁﬁeéﬁ PELL QIR U%R.etﬁgte c{c’}{ o A8 pair

iquid into the liquid container 1ncl eps of
of thpehi mgld I@mmmm@mmheﬁsoranmmd:uadgyt kenhieqttied, so that

[ t | ing the i.njection
the %\Eélqlg%&a?gogl ﬂ?sﬂlﬂeq %[u:%[‘g; néjla%,sageprl ng}sﬁﬁ‘degg&{lg flow
fromi below andabbves not dlffICU|t to performthe steps.
25 Vheg t he n ction ort is provided in the air
connunlggtﬁﬁg bgsggagr H8%Fi qui d can be snoothly

i nj ect eédrmbhg aalinidec phurnadddy wofi dH edheueeRbaiel RYth the
1 Hanbers and the ljquid EUIde passage for allow ng
lqug CPPE@FBlESnFBPﬁPﬁéfcﬁ nbBPs2tE EomMIAicaténgwPrEsage;

each oihgectAsg Oécbfﬁﬂéhefﬁhﬁéﬁfdmdﬂﬂﬂjd%oﬂEah@%rthEBﬁgh the
whi ch 30 the I|qU|d is injected, a configuration of

injeqphaR dPaRE’ d8RAward  zi gzag wi ndi ng passage i s
recovered Agthge Ll d AW 95:RA55308. $hEMALGR TRE 15 quia.

liquid contalnlng cha ers are nutually onnec
[0013&% to ﬁ@@ﬁrﬂhégd@S@EﬂUthooémgecat@nnaﬁdutpeoaseendangormed

to lﬁgggg%égm%ﬁ@ggr e R HRUBREES CGEHE A Rt " Enth BE dhe steps
of opening the injection port for injecting the liguid, 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
all the plurality of liquid containing chambers and the 1iquid guide
passage for allowing the liguid containing chambers to communicate
with each other. Accordingly, in the liquid container into which
the liquid is injected, a configuration of an upward and downward
zlgzag 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 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. S
In addition to the zigzag passages for allow ng the
upstregui il ¢onttdiniligudkantéssing be the dalslopncddmgedtigdid guide
£ [[i.qui d .containi ng _chanmber _in
passhlf HOPeLs 20 Sl S DA B ES BASMBT B Rphgor che
bubbgpace Iir the si dswn pulibi esii fhidcultthisrbitockeabbhes entering
: d stream mpvenent of _the_bubbles, 10 [0013] The
into o B R bR e oF o1 PaoBr beR: IPHUSKEFER Side-
achi eved bydatfbgutd thet aiaesagdphachabkyrBRuAt @édw@Agathe
11 i quid Consunig device, the |iquid container
LUl nGPRERGE A FRAEPEE EoRPaPRi Rt LRARBCFOTRoRRREN the upper
spacti @8i dath 1€§01 @i BEHLaiRiAgl EAMKESUPR! ¥nBOkBwnstream side
connectable to the liquid consuming device; a liquid
effeqhi el paZRENRS fady aghrdPRNEhePRFe W T tdentaifaed bithbipe, and
thus | babk s CORL AUBAG: EDARDREVLAhCOE BHL daHRRLY . ho! e
an alr conmuni cati ng passage conmuni cating e liquid
[0013D conth¢nsafutchembef wWhehpwarbhéms ahdtlke lpopsent invention

is adPRL IR o IUAILIL P BRR0E R LIE R DORl L BYLS, o8t Piquia

passage utting eren
consumimg dasecahetlkeet heqli dquecdnyguiderpasspgesisgtil |l ed
with the. liqui ui de

d and .in_a case where the Jiquid ,
passage %h%?h%e%o%g?l%h?%r% am@%rtﬁ%rﬁgﬁ?%,gaﬁe}gﬁHld 1s
contdhweedi} qui d contai ning chanber includes at |east three
liquid caontainin hanbers, wherein the liquid | _
contai%ﬁﬁéﬁEﬁgﬁBgPiY&F@*ﬁﬁP&&ﬁF§abé8n%%d¥§ﬁlFﬁué@¢q%ﬁﬁumlng
devi&®; as to alternate a descendi ng connection where 30 a

pair of the liquid containing chanbers are nmutually .

connect éd- Bb-4 RELdg pPrgarect fowduiding theul daglfdeontained
in tRASHAYEidS i r a . 1,0 )
e ormont | oo wher o5 ooy PaFLRRaRFbER; BBe:

cont ai i nl € heetversi cael muteed $ g€ orment et soindathe 1iguid

contdfiehy WS {Low 1y the Ligyi g, gui de passage is an
ascendi ng f1ow

a liquid residual quantity sensor provided in the liquid
guide passage and for outputting different signals between in a
case where the liquid guide passage is filled with the ligquid 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 mutually
connected in series so as to alternate 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 chambers are mutually connected 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
fromgbeéawi §ar abpvr; ewdn when the bubbles flow into the

liquid [ P e far allowing the liguid . . N

contaiHg%gg%ﬂd%%é?gﬁ¥3%é%hﬁﬁgﬁg%€%mﬂf%% Eﬁ%gﬂP&J}&he liquid
contgiipphy poamben, isifoimsediifif ittid tifforcthenbubblies passage, a

eptering.into the Liquid guide 10 passage to flow to,
predf[Lho e Fadint v RIS hergeried werdsablg (niection
port| i 4nuk dHeelBlj Bt Bnt herZiig7 agasbapeetd GHE QUiIle the 1iquid.

passage for allowng the Iiquid containing chanbers
(00184 confERPESLBIVES BUehch COtierurat 1R t REEN; Wiewr the bubbles

flow@@ﬁtaiBh891Qaaﬂaegﬁidé$p§s§S§e|EortgﬁlbhﬁHbdth%a?iE%id
injected wi thout damaging an-original function of the
ContRifuPe ABRMtAlAi perREanbeEs Wi tbethierbubblupply portion,
it iénékﬁfﬁcéﬁecfoﬁ Eﬁ&oﬁﬁ#ﬁlggsénkéfhﬁg %Hgotgﬁelhg§MQd guide
container can be supplied at a Tow’price, "a running
passggsttoflongd thaidbvwonsteamg iddeviceng ahehee r eodiededn usable

- 0 T lution,of the prohlens of the present
tiqupdUidhe IS 58 AL ORi BeataShibad e RBa op i APeBarRgos Tor
alloslaixlj]gii tthe ritonaid idﬂjﬂ%jﬁﬁjﬁgﬁlidﬁ%ﬁnﬁe&@ ag)habfnmuﬁ@uatadw@ﬂh each

a |ligquid copsum ng device, the |iqui cont ai ner o
othed gt e P S ohieia FAB e Ranbehs P el Ly e 1 Lauid
can Hd anidcted wOHAIN8EAMadIng A @H:Gi#APEMNBEE BN of the 1iquid

conpectable to the Iiquid consumng device; a liquid
contyMHRI paRIFYer F of Ugulai ket RebPiguiaféentained in the

I'i qui ds cRRE ah Nk 88 6bA .@68Eoi§hfo&iQM&dtﬁépPi%uf@lééntainer
and an_air conmmunicating passage conmunicating the

can bej gitppil 18 2agont ar Mg ohamyen ing ans hiof, timérieiud dt densuming
L4 qui ntainipng chanber includes at least three

deVl+iqu%% %%n%ﬁ?%?%% chanbers, and wherein the liquid

[001%Zbnt ai Pirdgs ehabrben so fir ehenp uablgms cofinged gorseems fovention

is actﬂ%\é%e% 193?%%?@&@@ o%ofr?jeecé’éfrgg a elrc?ulad Q%HZE) a?fliq%id container
detachably mounted on a liquid consuming device, the liguid
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 liguid supply hole; and

an air communicating passage communicating the ligquid
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 chanbers are nutual |y connect ed
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 nutually connected so that the
liquid flow 5 in the liquid guide passage is an
the ée@éﬁdlﬁgnﬁﬁemﬁﬁgoﬁhbéb@mﬁt@rabmuepalﬁhecnenhcded so that a

llqugan?ibélf@1ﬂioﬁqkﬁgﬁ€8uhﬂee§%e Oré @%sggﬁglng f%ow from

comuni cates W t a|n|ng c
abovehs he&owmnﬂmncaamerrgilpmssagaectnnpeﬂtama@alr of the liquid

e ed_anmount ui d throu
Contg%gggél %@I@%r%s “ATd™s g%f"h%g THEGTH S lsl OEEBBr%%fJF@Pld Llow
in thenﬂ.ﬁaqhnd@ujhﬁe biagsade 1id AEELARTIOIPEDGwif-3IBB18w to above,
configuration, the process perfornmed to inject the
l'i quid® Lﬁt@eFHQ IFaﬁpalééﬁﬂalner i ncl ude the steps of

openi ngothengnhecih PE-POsh J¥e | NIBCH Brnklle i laqWisdyith the
injecting 15 the liquid, and seallng the injection

llquﬁérFonRﬁPEhnarehambe§pnenetheAeéérepmgpylceheng passage;
pr 00e5§h?90€9ﬁ5 éspf@éﬂé {ded Sifindid fftl?L%lutld Eﬁraugh the

performthe steps. e I njection por
inje¢hipherart: @Dﬁnunlcatlng passage the liquid can be

snoot h C plurallt

conta|%¥%gﬂ% a%%%riﬁiF%F%%1 QHﬁu &&i 8355§§§8eL%% iquId
[001al | owi Agcbheihgaud duchrd abmﬁmgu@haﬂber Stlt@p@m&mslel &t Eormed

. W th ch other or di nql. i n th ui d cont ai ner
co 1{HHge e T st Hisde canca 3ip Af £ B At ohirsteps
of ogmnirpyv&trkﬁ angedemmpdrtzm:zagaj/@dﬁr@tp@swqalaﬁ ll’lj ectlng

ecoy n the | i quid, guide passage 25 in whic
the 1 5@ﬁ.ﬁagcﬁ FoLR A4S BoMA rIV”Eéﬁhéé?ealéoﬁlmple

Accoﬁélﬁ@lﬁprﬂhé @@é§§ﬂﬂgn@o§@nﬁ§clb@na@@dlﬁhfsa@&@n@iffhcult
connect i on. ven when bubbl es occur in the liquid

to PebRPErNthg ER8ABers in the upstreamside, the |iquid
eXi st fideh e h0e; (28CD0RNGLL WL do Bl 88 aPRSSROE 44

serves as a barrier wa € novenent
Comm@%ecagnn%u%®$%@gelnteﬂdliQthtcamrhew$mmthﬂpasaagesed into

w1 S RO 10, oL AU ST AP BLEIIRE 18, B cusa guice
passehtyeu;ﬁodc gbhbtwingnthe Adnned mmt@eﬂﬂl@g\ﬁmameﬁnssitde:ommunicate
w1th%&%ﬁc%%%2%% gégggdgﬁg tr%QpIQQ 1q%%%.82n%2?negf£g¥% which
the lquld’lS 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 ligquid 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
space 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
thuscghpréar gh?oﬁ?wa%éﬁﬁmg@pa?m@ﬁtopfaﬁh@pmmlaﬁd
00 169wWwnwa L9z lIN: 1 Sareco ed in_the .
o0y aur o padadne T oeRRaRHEEhSy EEPERE SRo kPt tEocrined
confepuppeisnar etniisudebyrebhaethet sopasrabdifpraof 18cmbinations
u jnati f the descendin onnection and
of B P i PR e EshpalRp FonRgre ton is
provigdéflicult for the bubbles entering into the liquid
gui de Rassage to f|OM/t9,the downstream side. [0018]
I'n t he“FFGara"EnfctifgliBtAhgdinAcEhéngpBFEhadsdpi Begh a
configueaniogyr attonrigtirhsidasbtabheuphatdahd Wbthward zigzag
._.residual quantity sensor for outputting different
Winding A 35328 icek SCR VA TEASs NwRRe el 1k [gudyied pgsisdee in which
the 1¥aasRPohSal hi hgth Mtk e el ﬂl&'ﬁ\gaf‘ff ddhrid soM€L8 form
the |liquid guidé passage includes aiT entere
plurg ht@Rre fionppdvi ke desreadimoecdonast i eararsi dbetdarending
s desc [ cti.on t he. endi n
conn%%ﬁﬁggfigggfagiﬁe Pﬁqdﬂgnﬁiﬁggﬂgg%%géﬁsh'%Ogﬁﬁgthe bubbles
entepntrgr iy the tiieydiidwivd denpectsiang et fddwi bostied downstream
configuration, even when the bubbles enter fromthe
liquid containing chanmbers to the |iquid guide
[001passagenvitid Whinchd thejedt g dng@isbdlual S@ASHove-described
ConfconmJQicates thedbubblei entering_.to the 25 liquid .
YR paisate tandpelprilentRatf? okl #ekenrAgienel quantity
sensclet fet it@mtﬁ@@sirt@: Ocﬂliﬂ{]eﬁé}gt I %%%é a:ségdp@én SENSOTcase where.
owi ng. to the zigzag-shape i qui ui de passage,
the Lt 46 Raseadedisd tddnesi mikg Bhambersidtandiein a case
wherénﬁﬂéﬂﬂﬂQdﬂﬁﬂaﬁﬁb%dpa%%ab@eithHHgsCQEEaéﬂt?ﬂe&hﬁﬂ@fé nto is
As a result, the problémthat an anount of di spose
Proviqemiiq RnEpEasERWIBOL Kram tsg.cin thiemohbe ude et eéinorminect ion

i qui 6 resi tjty,sen . caused by_the
R
[001%he proBlcewsrdima He prhes dhitquink dntiieart irics nacticeyeich byuch a

pr na o | ivics rhicey i b
ot Ttk AR AR EHF ROy e Ehrt & gt

containing chambers to the liquid guide passage with which the

side

liquid residual sensor communicates, the bubbles entering to the
liquid guide passage can be prevented from reaching the detection
position of the liquid residual sensor owing to the zigzag-shaped
liquid guide passage, which allows the ligquid containing chambers
to be mutually connected, or the liquid containing chambers. As
a result, the problem that an amount of disposed liquid increases
duetxnanerroneousdetectimnoftheliquidresidualquantitysensor
caused by the bubble inflow can be solved.

[0020] 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

contained; 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

conmuni cati ng passage communicating the liquid

cont ai fii g IEREnEERtRd naRJaichamikar éin Whiehl ithei diquid is
cont@@Rkai;ni ng chamber includes at least 10 three |iquid

contai ni ng chanbers, and wherein the |iquid containing

chambefsl Hael dnsupsilivyho s mwotet aol eas ot thddvigud d consuming
devidescendi ng connection where a pair of the liquid

cont ai ni ng chanbers are nutual ly connected so that a

l'i qui daf l bguid gtiald pquisegguiide passhge tirsee diquid contained
. scendi flow.from 15 above, to, _pbel ow and an
in o e chn ALl BT GRaRESh bl Fhe CYRALH: qupaly bole; and

cont ai ehngiehaoheusiaseinyt pakkygeonspetifdcseihfatntheiquid

liquid flow in_the |iquid guide passage is an
Contﬁégéﬂgiﬁbappﬁﬁ/FPoﬁPbéFBM/to above; and wherein an

i nj ect yRBrpOAt L KOMUMIGRELAYaWht Agt Beahth MG c120es at least

contai ning chanber is forned in the air conmunicati ng
thregaségged gonppéadérer AlaBleampuAndof |1iquid is injected

t hr oug TNIN-IN . RO ad -t he .i.0j L.O 0

Seal o aFt o Frect g EnecT aa D BORE e aPar g LY
connegtg@chcaaeohti gavat & o s esraimpenonhecbibhl eserél awpair of

i th L QU ' f | ing the liquid
cvo Ak B mprege ol o pa e 6L
liqusdpplow por tthen 1l iqutidi suildéfpoatigd ars theebubhbesg flow from

nteri i_nto the |iquid guide assage to flowto the
2bovE fiR T CARTE e G "EHe e T b MHGN FsaBRa* 97 Gl iquid
contaemhngscHamkdres alrgz;a@tlsﬂapsad:dﬂrm&ﬂécgﬁbdngh@a&?ﬁg%quid flow
. whjich ,allqows the |iquid containing chanmbers to
in theotian {500 BRS RN S0P BEREENCGNY 1 A PR tPW to above;
and containing chanbers. As a result, the liquid can be

injected without damaging the original function of o
the |itupEetomuinsgtépanpberts eruenumadiel ibubliitd the liquid

cont%iﬁiﬁ%?cﬁ%ﬂﬁ@ktﬂ@iﬂﬁﬁ%%?&% ?9%}g%%aégﬁhﬁggfggﬁggtﬂ%%%age, a
pred¢%%%%h@eé8;;2%;?;ﬁ%?QQuicfggpinjected through'thé injection
pert, and the injection port is sealed after injecting the liquid.
[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 liguid 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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iquid consum ng device can be reduced. [0022] In the

liquid container in the above-descri bed

configuration, it is desirable that a plurality of

conmbi nations of the descendi ng connection and the

ascendi ng connection is 5 provided. According to the

. liquid container in such a configuration, a

liquégnepgaratnendevichecapwhaed reddcddwnwar d zi gzag

hndi ng,,pagsa I L Liquid qui de
[Oozggssaggniﬁﬁ%h?%ﬁu%ﬁeEﬁﬁgé?éggc%ﬁt%E%iﬁéggﬁad 5F§13Fg
confhgtuatlignconhettedesdrableothatmpplunablidy of combinations
of tR8 ingtigns of the ﬁescendhng connect&on and the )

ascenarng - BInf8EPFGhICRs 2Ry E8GI £SCPRIfEInpPENection is
provdgéfiicult for the bubbles entering into the liquid

gui de gassage to flow to the downstream side. [0023]

I'n t hBCFPREFBILShE R e aWict FoRhalapb el des @ felf iguration,
a co®thh G Bdh OF tihk hﬁwQ§§|iﬁéﬂd%ﬁﬁﬁgrdiﬂib@%@dwﬁﬁaigﬁaﬁassage
, quantity sensor for outputting different signals
1s rpepfesndi Anatbaséidnéfeguipe ppgapeaegihdehpabsabe lsquid
conthihhgd ¥whihnths ékguhgtégglgncénﬁ§§€ qWhsr esthe £$gﬁlglural

ui de” passage i ncludes air entered thereinto Is

combphavided of ahavdesdendsngeammsedeivhaanthehdeaserdihgg

_conn%?gfg t i Al goreaglgl‘g hej[%gngsz]nngcl%\r_neq cﬁﬁlﬂe&% .g?%ciépli%lg%ilaubbles

ui d” gui'de passag¥. cto
entecdngaimes twvié N ispchd ayuicknbiagywsatd an, fdbentbheh@miitst ream
of liquid stored in the liquid containing chanbers is
tonsuned to a threshold that is set in advance, a
[002PT edet erinthedl $§@hal c6aba e BULPYL . t E¥ERpWRENJEBBribed
bubbl es enter 25 fromthe Iiquid containing chanbers .
CONfIQUEREIPRqui bl 4B deSpARRAGet Akt A WhAERdt ResEfgal dauantity
senséﬁsfﬁﬂaéuﬂyﬁﬂﬁiﬁ?_§§f§@fe§@ngy@ﬁ§fée@et&@@n Pubbl €86 where
entering to the Tiquid guide passage can be prevented
the kigmd Bt mpttiosidiedtildehodithi 6heof ianedl pydi &n a case
es d ok jit ' : ] %S - :
cherf SSLSRTRIRLILK, p3eag RHR0a Lhe, cherRa SRR inco 1
pProvided #imiengoshadberst teahes ima Galany tbendesteddingredhdreection

i gui i Nj r a,resul.t, there_ can be
and {h0 e ERRL A R e TOR B Rs ot S r et e e FRar
[0024 her eaBesoddieng otanther I dqebdscdetethéonwotht fechi gui d
conf%@&fgyfénguﬁﬁéﬁtyhgegggﬁngag§efiqudtng?g8b£g %Rélgyauid

containing chambers is consumed to a threshold that is set in advance,

side

a predetermined signal can be output. Even when the bubbles enter
from the liguid containing chambers to the liquid guide passage
with which the liquid residual quantity senscr communicates, the
bubbles entering to the liquid guide passage can be prevented 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 guantity 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 l'iquid containing chanber. 5 According to the

i.qui d _contai ner having such a configuration, even
002®Hen t A& [Ehguild dudsk s oitarmnetre Wiitduitdie eomva-mesgribed

conf%@%@g%ﬁ%ntOlﬁtf?§ﬂﬂﬁ&%, gttgﬁeQE_ 'f%%ﬁ%ngtggssage
re |a there

| i"'ke, the air chanber 'y traps,
is pppaiert] gthh@nl@qulahamhmnIf@akpn@veﬁmnm@ KM@Ihummuﬁ from

: [ h . figured to fl ow
reaxthBPRERY Bk iR B e
consunﬁtpomdahgtme th@uﬂdquumecbh@uh@eeombaum@dsE@hthe

nside.can _be us [Q026] .In the
con £y B E8n: STRE! “AePh CPlo [4BRVEL dEkR heg™ the 1iduid
contamhﬁhQUtH&mbérslﬁoIétmbﬁpﬂéﬂé eukhd SetR@ble:dPHtorPlbr the
. air 5 communi_cating passage passes through the
llkeup T AostS ]%Plf%ﬁeu L3R 1lyr bhap§. dhes@hvopreverhengitqs 4iquid

fromCQBbﬂhﬁ@r ACEOL dE g Iﬂqubﬁ ££9H$9d09ﬂt§h@e51¥”Eﬂaﬁﬂgp is
configuration, even when the liquid flows backward

COHfPEUF§ddFPfﬁe9Wtlnﬁ@rthﬁelﬂﬁqaﬁde@tﬁeaeﬁgtﬁ@aabers with a
consﬁﬂﬁﬂheg BP'@h&fLcﬂﬁxfo%ke'E?éugadaoQQafS¥8ﬂﬂh§%% inside can

upper most portion I'n'the T ec
be upegubithotkeal wggicd-can be prevented forn1|eak|ng.
027] -l.n the ntainer - .
002% ove- ésgb?b%gqacon %gﬁ?é anWlt% té S488P FﬁbﬁgsFﬁ&PEd
conftberatuononmunneadeegrab&eageatlstpﬂeﬁeded Wath @f the air

fil for all 25 t
conm 8L AR oPArBagR BRAPPeVBRPPAY CPP HEPAZRRam pacsing in a

graviber at heotgbn oAcenedingutia E:Bﬁtlallﬂ'élrd contai ner with
such a conflﬁuratlon even when the liquid flows in

the ai FCEBRAUAPCAPI RGeS pageafeConhainreguivdtBosschop

confhgakatnbR, therplheAnai f‘quQQ'ciefﬂ?iVQQ‘%c%Q’atr@e 1? is dlfflcult
S I|qU|d separating filter owng to the gas-liquid
for %@%dﬂéﬂvﬁbtofrﬁﬁeh Eh%@wdeépﬁﬁlnnehgl¢<ﬁb¢ﬁmnp@atamger'body

beyoﬁé%§@9§p é?m@s%?%&%ﬁbnkﬂkth%@?r§§lé Eﬁ@% tﬁoﬁyen%g%b%?sult

from | eak ing t e air 7ntroducing
the lhqu@ﬁecanqbedpceneatﬁérfmmmhlEBE1agove described 11

f0027] In the liquid container with the above-described
configuration, it is desirable that the air communicating passage
is provided with a gas-liguid separating filter for allowing a gas
to pass therethrough and preventing a liquid from passing
therethrough.

According to the liquid container with such a
configuration, even when the liquid flows in the air communicating
passage, the liquid does not leak into the air opening hole beyond
the gas-liquid separating filter owing to the gas~liquid separating
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 a5

configuration, since the inner pressure of the liquid

container is maintained below a specified value by a
configyaeitien: pt bsisufesdgekilegt fat cdrof ighé ddepnessue ik Zedpacked

: [ [ ' to, ly a liquid
i o e s Sk Sha iRl POV St SHRE dafhn R Gy petow
the phe preisems.of the present invention 10 is acgieved
by a nmethod of injecting.a liquid,into a liqui
cont ai BEF CLHRrSchgb Iy omanbed G A raR & EdnStithg
confdguiraeiohhe singdi dheCoORharn@ieg8UREl iENgheail hd¥bdcontainer
, cont ai.ni ng. chanber in which the liquid is contained;
18 mf%nganﬁaiEeéﬁﬁpPySHSFéfééﬁnééﬁéﬁl@Yt@ PREAIFE d
pres6QRsUBLRGindeYbE6: &f lHHAIindpduisde R3e8@P88ck before a use, it
, communi cating the liquid containing chanber and the
18 PPR§hPdCsGppPYPRVe aniltAUddchnowhdrch digscdiesi mir is low.
[00209Munirgat kRYLP2SHage EH@“BPbB?Eththgﬁgl?Eégeagoinvention
cont ai ni ng chanber to an alr, wherein the Tiqui
is aciuhPrg ehAhberof hefadesngta Legsid ittreee liiquiiddcontainer
i,Nj rs, ; rei.n the Liquid containin
deta R O R B B, 4 P e g P ey 875" 1 1M
contdaseendbmgréenngeti on where a pair of 25 the liquid

cont ai ni chamber s _ar e nut ual connected so that a

T aui o TOATA ERECFRBAPE GIRBECEactage re he 1lmuld is
contdéseedndi ng fl ow from above to belomhand an ascendi ng

connecti.on where a_pair_of the |iqui cont ai_ni ng .

chanbef st & Pﬁﬁﬁgyh%%%ﬁ%%?%%?@%?lﬁhéP*ﬂﬁélﬂﬁﬁaﬁdconsumlng
deviékéow in the |iquid guide passage is an ascending fl ow

from bel ow to above, 30 the nethod conprising:

form ng ah9Phfedtion PoFFagh cRETARgopEisenthenilaguid

cone AT R S0gL0E LIS DSk BT LA cochypepe one
i nj ect?Bnapbreomawyig@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 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 chambers are mutually connected so that the liquid flow
in the liquid 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 liquid 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 |iquid _

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 dPRly ot hBeptBiestipy RoBE 4% 4 nWrdsdting $heol iquid.

[OOB@Uff'CREEorHQHBQ&Egﬁ%EIQ%d% %%r§@¥§htpﬁ ' olﬁ$sperformed

port is provid contalning-c
to ippsFEi bln%dlb%umemmtthmshmﬂ sqo@e:alme: |mqamde tBe steps

of o§@919§1§ﬂPQBBE%EfH g%%q EQEOdﬁi%FE$£% ur q& d, injecting

I quli contarning c ers an
the pageade drot s&idlawgwghbhenbeqmdn cont awmmh th:@TEQIlSSlmple

e wth each ot ccordin
nocop B8 Veoh &l REPoPAES ANFER S FPURAc SE) hp BPBaL &F toult
to peofibirgutati enepb.an upward and dommmgrd zagzag wi ndi ng

assage. i s 15 recqvered in the |iqui ui de passage in
ahlcthHﬁnlFaﬁlanéﬁﬁFéPﬁlﬁ@rtcﬁénﬁép§lgﬁé fidt GakEl yiquid

cont&@ﬁﬂﬁ@&ﬁﬂnﬁﬂﬂﬁﬁ@%@t&@h@ﬁ&h@tﬂ%%&%ﬂgbggtr%%ﬂp§fééo%h@ﬁﬁquld
t he ascendi ng connection. Even ' es occur in

can hengmppihi ¥ legmediad hgtelrdivehe olwnedd topst ldamisi dentaining
I | e g h n h QUi

chank B8] S5 o 14310060 L E-AR4EN P00 A 0¥ s

contappenemhatbare t@ubbtﬂmsnlbataddlttm eradtootherwi nilcagrdingly,

f h ta ng cha
i cRESREARE B LA GG Do LAV fo°oRE I 8G ShOEDRL.,
confeachatnquuﬁfennhawamdgaﬁhamb@mwafdtﬁmgzhgmmﬂhﬁaaﬁ1paggage is

effect.iv ;Serve a _trappi ng space of the inflow
recopibtiien bnt 1SR RE00F seed e b S h Chmmngvdnern oA ining
chamb@ﬁsbabblﬁﬁtué@@ﬁl&ohﬂe&h@d|b@uhg tBJE@EmnﬁhEEBEQthHlng
e, above:- dgfcrlbed configuration, is desirable

COHH??E&O%l%ﬂq“t i £5°6PI¢BRDF HaRFOR5ON of ﬁWﬁ§1M@§@ehabhéeS occur
in tHRONAGEEHOBCRPS] h NEg agEanst Ng 16OPAEGEHH ON-d S ARV gﬁg Tiquid

30 According to the liquid injecting nethod in suc
exisebrdilgur Beidrscendiors Lggradi onids passewasdrund as a barrier

walldQNQMﬂﬁﬁoékgzgﬂe M0 00: PBES2ME bﬁyﬁf&gvefed in the

1 quid gui de passage I n whi urd containing
chanbels @d@lhy@uatbythenmendedgspaasagesfﬁon1abluwahg the

llquggg%% t%§¥ﬁ§ QBaRB%rd€§9%9%%%%a%%%%?€8H&ﬂﬂ?%%h%@? 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.

[00313 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 liquid 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
uantity _sensor for outputting different signals
Conn%EFWQQn i 7S a? ch88Whher et RemPFRURdL§hrudtpassaghei bubbles

ente&hhgegn%btBhéhflﬁuﬂg'guﬁgg pdk S & @gﬁ%iﬂnﬁJ%x}QgﬁlHthgtream

gui de passage includes air "entered ereinto
Sldewhereln the liquid residual quantity sensor may be

003g10V1 958, SRSy 1B, QS LRI ELAC HNGR! Ecyoepesoes

scen I'ng conn ascendlng C
confﬂherhtqand gmlde passagble @033 sAddefdingetsd dfa@ quantity
confi guration, even

d |n n _such a
sensgk ok oPheUbERbF S ent S F PO EREPIuPaE B8R APnFngase where
the thnﬁérgui@etﬂﬂ@sbagél Us ot de=asisagend i giichridhenld case

[igu si dual, sensor connunlcates t he bubbles ,
wherg it ﬂﬁ@%l@d FHAAS| RRRF P YIiNde iess ade e R preveing®, and
wherfemrrthgaphq&gdtf@sﬂ@&@ytqﬁhtwléérpsrbxofm f%é b%qucied on a

resi dual sensor ow ng to the zi'gzag-shape liquid
moregdpyaspa§angEl dRhir8RNalthewsesRrendiggi ¢ossscailniongnd the

asceﬁH@HBeE%nnE@t@Sn”HhuﬁhEy19%ﬂ§ﬁ0§%QdeO?ﬁ%%%€|'qu'd

cont ai ni ng chanbers 20a re obl em t hat
[0038h ampaéArooflidisposstel lgainddi Aoreasdsg muéhbd am such a

cont $LO0EOUR, VER LABR Ok b Brbbitd cheai 0¥ IRl 4 i¥uta

nsor~ cau Fe°rnfl 6w -¢an
cont§®ﬁ3ny Ehembeksttonthé ﬂhQumdobhemE phstheepv@s@nivhich the

is achieved a liqui ner
viauglYERRLAN St e e S0 Bty saeF ey to the
l1qulﬁeg¢idﬁughSHH§GMCﬁ®rbéQ@ﬁéVéﬁﬂ@d Etdm(ﬁéa%hﬁﬁﬁi@h@'@@tectlon
h the |I3UId is contained; aliquid

POSlEbBMf & ddsiecraiadi %%qumldlq:&ﬁsaﬁﬁn@lgzag shaped

llquﬂavq&&ﬂe3ﬁéé%égé1UWQlﬁH|QE18@§3§9§EQQHHHPb%ﬁ%bﬂﬁlheechambers
qU|d cont ai ni ng chanber and the |1 quid supply hole

to b%ﬂ?% wakhy gt CtR h tie lderhehiceationg ipgs shgabers. As
a re§@T@Uqﬂﬁ?b&%&lﬁﬂ@thbguég arkQn@idY ng %@g%3i1%ﬁ gnlncreases

air, whereint I'i'qui d cont al ni ng ch nber in
due%%qaméggpnepmsdetectlonwxfthellquldre51dualquantltysensor

caused by the bubble inflow can be sclved.
[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 1iquid 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,

wherein the liquid containing chamber including at 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
thregstédaiAgcedhnéeingnchaebers, pand of the Iiquid

cont al phodegHAFRE! 918 eaMbHEaL X i AONBREEEA 800 EG 11y

liquid flow in the I'iquid gulde passage I'S an
connggeeddfpga $ | bw fiavm delloscendahpveonnandi 40 whereia pair of

i nj [ ; ' Ln ith the liquid
the P e hanEd S i Btk E Y iR edcpgthat o
liqupdsShyge,irathpr édgtiédnyunede arassdgofid iaquedcesdingecléd from

t hr ou the injection. port, and the injectign port is,
anovs Tetelay 68 ThEscerg TBheotrEat 400 W608S] PALEOHIChg 1 quid
cont Onsnglchantetd gueath a1 BY @biteit dheobtibht a5:e121 Hl9W f1ow
. into the liquid guide passage for allowing the liquid
10 theoht Qihi Ay ORI 2I% & ScHmmTREESLe oW 1 oi (ke beylew to above;
and supply portion, it is difficult for the bubbles

entering into the liquid guide passage to flowto the
: downst ¥ieafe 51 & dider§ loRer pet | sumbeircalsiaby eithi goedliquid

e . - : o quid e o

o 0 i et Re T U e SBat STh G BRatBar o Popassage, a
predeemimedtanainth cfadid qudtchés, infjechetihehtoqughdche injection

cantaipin rs. As.a result, the .li.quid can be . .
port LA RSP h boaa 4§ TRRT ORI LPUREErSR bpS Tiquia.
[003Fhe | idpccrdiong aionsaghchaphédgudae iba,tdechullirethe bubbles
flowinfgowhnSi ce the re over% cost _is low and thus the .

I T4U? o= 25 T8t A Aot O i DRASUphPT eBl LeWang o pr i Eguid
contath&mgmmiaﬂ@e&@;stoQj‘ontnhﬁuidaﬁﬁ«lh@tﬁ%@@i‘@i@gh?ﬁl?%rtion,
.. . be reduced. %3836] In the liquid container in the '
it 1B e themilfutat i ortering siye’i Fapl bignad gquide
passdidital 1o @b CoIHiINAHIRSN 81ad %ﬂ@@cgﬂg'ﬂ&siood when usable

. connection and the ascendi ng connection is
Liquig RATRES Adedittl gt 9t g trehadnerli ol avird ajuiete ipe e ,a which

allow OO At 00 o £ ﬂ@%@érﬁ@é‘rgftcg e MR & 8095 1 each

downwar d zi gzag W ndi ng” passage S recovered rn the
othed, cii dirguiltke biapsiagecomtain oy tdleatbheps d Acont aigdulg:, the
liqu%%%ﬂp?%% @5@e@%%%ahk¥h88@”88%§8138 @ﬁetékiéqggflfgégtion 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 liguid

containing chambers are mutually connected so as to form plural
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conbi nations of the descendi ng connection and the

ascendi ng connection. As a result, it is nore

difficult for the bubbles entering into the liquid

gui de passage to flowto the downstream side. 5

[0037] In the liquid container with the

above-descri bed configuration is desirable that a
combingbiansesfduhs éaaﬁ@ngyngs@ﬂsneCt@pnoanputhengscendlng

enty Si e wher
Conngﬁﬁigﬁpaggiégqﬁé :Rfled:}%rh§#§q$ t fEtd]gln %P%a gbbles
entemh@gelmtmeﬂheumxhqnﬂ(Qﬂlﬂhﬁ@ﬁmﬁsagmctudésoaltoeﬂher@dwnstream
thereinto is 10 provided on a nore downstream si de
than the descendi ng connection and the ascending
[OOBEDnneCIhOﬂhénliﬁﬁlﬁiquhdagﬂédew@aﬁsﬁﬁé abb9B38kscribed
cordin he qgui d container with such a

Conf%%ﬂ¥?5h?§t|bh lah%ﬁS%ﬁ%béﬁnEhﬁtoﬁ Liguid sesidgalnapmetity
sensbiQEb e CONb@PIiNG SHANDEES | §1GONBHMBEL §0eR iHr§S@9éQ where

that is set i n advance, 15 a predeterm ned signal can
the Lawid st deRas St ithd iddissl @ thntle 1ipoart Aed in a case
wheré'ﬂﬁé‘i‘ﬁﬂﬂ&”dﬂﬂﬂé %%%@%%%Slhglhggslhgg'gnggkgﬁ PRer@8fto is

h which the liquid residual quantity senso

prOVh@ﬁ%ﬁﬁ}@amége @%@nsbu©®mesuthﬁ@ﬁmnghEodeheehdqugcbonnectlon

d vent f e chlng t he
and M CRr PERTEE, FOM G PO CER, B (L P BUER b SRt P 9920
[0038EnsorhRow nging thethégkagasha@edthnqerdwgﬂhdeuch a

sage mhich lows the |Lquid cgntaining, chanb
conff%ﬁ%é%#&ﬁuéw cg%%e%T%ﬁnt %%qfh%u?g Fﬂr%gniglﬁhﬁgllquld
conta:h&nfb@b&aml%.‘éra Iﬁ&dhbum&h&ftﬁaﬂ:&&d&loﬁ@ vegt ith®et in advance,
blen1that an anmount of disposed |liquid increases
a Pre&’{? TFEReD 81PBREOTRN st BEEPYR - of ETRR hijuither Babllas enter
from QUENt1 1 SeNSHt £BUSEE crmbyrd e bdfl'pﬂplﬁcﬁﬁhfch MMide passage
[0039] n the liquid container with the
b oVl ddscripedd e6RfAYaratrentity sengesicublenitates, the
i, i i
bubb%{i &%&Frﬁg@%?e‘%‘% tllqg;é%%ﬁgagae u#és%’é% c%ﬁgg@: %Pe r%?né& from
reaCh1ﬁ9|ﬁhﬁuQﬁtﬁﬂﬁkﬂﬂnpgﬁxﬂmnnxﬂf tnb/kxquxﬁrnpaxﬂuakaquantlty
r glion, _even
Sens%%en'ﬁh |33%§ J%g@éﬁkﬁéﬁ%% %g$ cont%@ss%%e’ which
allovmarhaeerlsiqucatcrmstpﬂuermgjuﬂuatmbetﬂftermlbeempa:rwlolry Qforirte-ted,
the air reliably traps, there b
or T LT R E RS UL b | S G S B AEHE GayF Folved

the gucylped thatt hg &hsushadberi dppsk 1iquid increases due to an

side

erroneous detection of the liquid residual quantity sensor caused
by the bubble inflow.

[0039] In the liquid container 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 liguid containing chamber.

According to the liquid container having such a
configuration, even when the liquid leaks from the liquid
containing chambers to atmosphere due to thermal expansion or the
like, the air chamber reliably traps, there by preventing the 1iquid

from leaking. Since the liquid 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 wthout 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
confiquged thr dbgH Eh&oupper fdsuigbocrinsa indng q@amhayﬁ with a

CODSth%EBhOSfOEhérfidg 'Qh%oﬂﬁahggg?oﬁggfﬁé%T¥%té% Wﬁlde can

I qui d cont ai ner such™a uration, even
be ushd quhpdthOW@Sbackmard it is dlfflcult 10 for the

qui d o.[ea h the air gpeni ng I he cont ai n

1004 DEboRaS: et fe FRBSERRGE: Fonti hhnabgysyaey e (bed

confdlpneetion, Asaisesubktrablbethbguiad Qaasbeappatgnb&dthe air
eaking. [0041] In the liquid container with the

f i [ .
comn Rt GBS PR BEATCCBAPPGar ALFBHIN EhFoUBRSFPaBFePpRALon in 2

gravibg aikeeemBHNbEathBy1PgssadeontaiheProvided with a
gas-liquid separatlng filter for allowng a gas to
pass tfeFetAiBEgRCaf pﬂéﬁ@hﬁlﬁ@nﬁaﬂpaﬁlﬂlﬁhoﬁﬂﬁﬁsglng

confl@ﬁk&ﬁ'ﬂbﬁuﬂﬂ\mn ﬁﬁ@ﬁfﬁ{é‘glwlhhﬁéw%‘a@k% gi 1sV\4|;LILPf1cult

such a configuration, even
for he ldiquishrruneeal e @Grpaﬁgageg hthéelcpiith@ doeSamoEr body

beyohﬁQKmJ?%§%£$8f?éQEQH§§ff?o ?%§r§§¥8?%1 g%l%%s ] %ggesult

separ a ow n sepdrat
the figued panvbdepremenhedaformomnahnngt|ng passage. As a

sul t an be further prevent m | egki ng.

[004¥ r ough” tﬁéeai%qul Saﬂ%?ﬁaeghgﬁgﬂ gg %25 ﬁSF%ébEd
configqua’dlomntﬂi ner destihabhe ﬂb@ﬁ&fﬁ&%@rﬁhbefﬂmunlgatlng passage
on, it js desirable that the |iqui
5 o dfthl thod sl Foesrestur f3ohopack! Sedutingoa gas
to pabatthdeetRAGLGRr 868UpLeEnbehgVs thauahr f%ﬁsgaé%mg

According to t%e liquid container with such
therghFPydiati on, since the inner pressure of the Iiquid

cont ai Aeford SngaiHt ahoed; hgh gw, QnﬁgﬁﬁéQ'ﬁgtMaEHShbx a

negative pressure-sucking force of the depressurized
conf pgiekabbPor €verughen the |lslqmsﬂs EBbest bn Sigphy racommen dcating

passé(_?e V\A}_IH.‘@ lq ‘T&l MSQS aﬂét 'l% tghi?h%%ll'g o%%nc:’Lfngt Hole beyond

obl ems "of* t he present | vent
thegas llquldseparatlngfllterow1ngtx)thegas -liguid separating

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 liguid container
is maintained below a specified value by a negative
pressure-sucking force of the depressurized pack before a use, it
is 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 consum ng device, the |liquid container
conprising: at least three liquid containing chanbers;
a liquid supply portion connectable to the liquid 5
consum ng device; a liquid guide passage comruni cati ng
) the liquid containing chanbers and the |iquid supply
15 apBieven Widh b dtamsrtaingn dataahaldommenindgad pg a liquid
g ni-eat ihQ ‘he _|Ligui. 1 .ai,ni_ng
o e a R Sre, e SO rur g ok A ng
chanbers arestutbakkyligoindecbedasoiag thahbeesa

descendi nection where a pair of he liquid. , .

contai%iqu§%§n§EP§?§r80ﬁ568§|F$n885ﬁ88§8dtgogﬁﬁaﬁlQUld
conshmgupddékdwei:n the [iquid guide passage is a

descendi g fl.qw from 15 above to bel ow and an o

ascend?ng 88ﬁae8PFgﬁ RREFEIE PIMPUBLCRkeNFi Glird Liquid
contaont agniignisdedraeiss t B el Ml Udlshippa9npest egn st ak hhStner;

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

|iqU!daﬁoﬁlﬁiB@ﬁmﬁH[&Q@[n§0?§EE§S§:coﬁgu§i£5£ﬂﬁﬁegpgrliquid
formng at |east a part o he air conmuni cati ng :
contaasipgechanbes seapingiperti on at which an injection

port i ! r LLE formng th
port wbhebeld, RS Teguon LR LU uheky Ol 08 b1,
conngfthadt he &5 qupdhavat ai desgepdihyononsecRboseahede dnpair of

L qui ontainer with the above-descri bed
she Ly r A T e o "Fhellatr bfe TRATe 1 hE SeBfrged so that a
ligupdrfien irs ther reduiblygaifiél paosage plaig. dkBckRaihhd¥l 8w from
ntaipner with the abqgve-described 30 configuration,

c
=bov 4 & e A SPrarotRg £750F H EORRERE = PaLEeF the Liquid

cont £0IPh§ SBfantbd i uird Iﬁ@ﬁ@&ll?g:cﬁﬁféd% BEOVASEd HN1ERBid flow
. I|qu|d_gU|de passage and for outputting different

in the bhaEd GELREE T FRAE d&st WREradinget 1 oW dicamges bew to above;
and passage is filled with the liquid and in a case where

~the liquid guide passage includes air entered
therei%@%¥91ﬂ8the liquid container further comprises:

a film member forming at least a part of the air
communicating 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 ligquid guide
passage and 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.
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The solution of the problens of the present invention
is achieved by a liquid contai ner detachably nounted
on a liquid consunm ng device, the liquid container
conprising: at least three liquid containing chanbers;
"5 aliquid supply portion connectable to the liquid
consum ng device; a liquid guide passage comuni cati ng
the |i qlifdscéBhtannPrhgteRarbebsemadofhehei puedesupphyention
is aBRiL;8R M@tilf%ﬁﬁlénéyﬂfaiqujd%}é@héﬂﬂ  %%E%%%HC%EIleiquid
passage conmuni cating the |1 qui cont di ni ng charber
conspgipg deviceherbienlileibi gondadortacninpgichagbers are
mut ual e s9.as:1,0 .a.descendi n
connec%¥o%8§ﬁgrghggSa?%ag%E FE§¥$%8ﬁFg SgﬁP F%th
chanbeaslageidusupbly pomhéohedoancthabla tb khguidquid
gﬁli %QeeLiquid gui de passage is a descending fl ow
on? above®fo bel ow and an ascendi ng connecti on where
a pai raotighed| yauid peepbhaentBgmGhanhel sgakgemut yakhy
connected so that the liquid flow in the |liquid guide
contaluing Lhambgr $88enttfig ¥IbW FHERLEEPOWE + o1 abdve eachnether;
and 20 wherein the liquid container further conprises: a
filmmenber formng the |iquid containing chanber
posi t i dNeFLBnCIHBUNDSR T LpGt PRAPE g deomawel eabeay i ge 1iquid
cont ORI HON j.ch,an.iniection port which is fornmed on
t he f?l%?%%%%%rbgngnmﬁ%gh is conmunicated with the
| i qui dwh@setontlaenl hgupdr coohaisiseatedmbénst heel nquibdlly

iner_w ove-described configuration, it
Connigg@%lgs??a% eﬁ¥h%%??ﬁ% %eesé%rﬁg”b%r(f?% e?%l(%br@%re by ReLT of
the Iiquidrcenphimgindg nchdrebeiguite contwd ey vbiidedted so that a
1i uq?quig%§g%§be , 30, onfi?uration, it is desirable that
M the 197 di"d “Cont AR Tt Ther? s @stpriss@sdgsFrpding flow from
abovelebdsd 1 ig apdrdn aBcphay ngeshhmedfitod vdir-d agFLian ct>f the liquid
s bet ween

$assa e an& for outputting different signa .
cont JnnJan%g)@ . _rSear?H@“_lmF Y cg:lguin@é:t@éisgggtehq:% tfhie| L@guld flow
in thel tihqpihe gl.lliﬁléggae?’é’éjgé RsafaseenWiBber idie f%%ﬁl%éjl&\y'{:geabove;

passage i ncludes air entered thereinto.

COI’lS’;lI&l

an
wherein the liguid container further comprises:

a film member forming the liquid containing chamber
positioned con 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 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 liguid 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 exenplary enbodi ment of the invention.
5 [Fig. 2] Fig. 2 is an exterior perspective view

illustrating the ink cartrid%e according to the
BRIEEXQE§F§F§TIgﬂb@§iﬁﬂﬁtD8ﬁwﬂH§ i nventi on when vi ewed at

OO4§T 'nVTF§§ am9|?1bn E'gs aﬁ 8&%%? ? ggkg %tl%e view

xpl oded perspective view 1 the I'nk
llluaérﬁtﬂdgeashmmh carﬁrgdg¢ whECh. 14] aRi gxatpile afi a2 liquid

cont 5RE0ISEBERSRECLi s KRN USRS NGl PG onention.

angl e mﬁlﬁng}SFlelg 15]aE|gxtEruSrapét@géaﬁh$BOWh€G
own in is nmounted on a

1110t bPpk B CBhet 187 Rt FuEORF Aerrgc TagpaPacs. ckRngioey

emboffigend dS taeSEEFeONabn WHRW LhEushrat bRgi tPeriBkangle in Fig.
1 cartridge shown in Fig. 1 inmediately before the 1nk

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

Fig. 7[Fsga sectignakh Yéeﬁh'Ekﬂ§55@8'ﬁ@rgggckgge v%ew
cartridge shown in Fig. 1 immediately aft
illughrefingeths imbupeelrofgenshesnringBigf Filg. 8] Fig. 8

is a di a I rating.th d of the
ok cart TP ags shogn iR RRnE eEa R i et
1llu$tD@tlnqst@@rimkxpaqﬂzxpgéﬂsﬂawm i% Fdga dlaQEHHV1ewed at an

u in he cartridge body of the ink cartridge
lnvef%é §$§fé g k Smhgn viewed fromthe rear. [Fig. 10]

Flgs &Bi@)!ﬁhdﬁkﬂ(bal&re dchegrahi sheélaghanke Eﬁktééktrldge
i g. the Fl respectively. 30 [Fig. 11] Fig.
Showﬂl |§§ F@woplﬁugFFEF?HS Pﬁeth%a}$¥|lﬁﬁeprlntlng
appathUstaken along the line A-A of Fig. 8. [Fig. 12]

Fig. 12 js a partlally enl arged perspective view
i | Tust Fat9nglafpart®dre a eentieuratiicy éf lastirewing the ink

cart PRESAGdwh ihheigari riggesbody hewe i + B9 8- c%ptrldge 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 secticnal 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 flow 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 belFhgectdd B§9thé3| iquirdbilapkctiagramt Rddustrating a

[ n
cont EPLELRD 4P LT VEDKS91 40 108 PORLLAL 0 Bt o o
re~f REFERENCEL NUMERAIL® ANDNSI GNSt 40n¢ D644l rttinlgnke the exemplary
| d |qU|d cont ai ner 0: rtridge body
embo%%%g§gi%gré%odyyven ionEﬁgaé%ﬁ%ﬂf %@ver 20: Cover
menber [F36: 14k FE@d $en59ran3&xp1@ﬂat@ﬁydﬁﬁéwQﬂBDﬁ$ﬁﬂatlng
ntity sensor)

posi BEPRR et S Paien 9.1 HE RALBY ol 90 e e n method

accoﬁ@lﬂﬂb&toh@ﬂl@)l,nv&t 1@3131111 el €osePgn A £ N6n Iid L1eL alngkocartrldge
Fi | 15 90: Sealing film (Bl ocking neans), 100: Air

Shoan%Po@hﬁrnb hBl e, 150: Air communicating passage,

DEscﬁﬂﬁTl@ﬁféFaﬁﬁFE§§QCELﬁ@ﬁERﬁﬂﬁnﬁﬁb'g@G passage, 340:
Ink trap chanmb (A r chanber nnectlng

004%hfferlerﬂaﬁﬁéﬁr(cmlﬁg@héhbqn}d @02 iypper, ilfk Cartridge body
cOnEQ{‘ﬁé‘JfrkL&:glz)Ch%@%ng%'e&%&f&?é?' 9@%%@%%2@5”30: Ink

schar ort di'schar ging
end pensdr, 374; BOU, rdSiduatbcessnt 37H, s8950r43b0igBdtit eesidual

f.Liguid, Lni 380 ui d
auaodBLl BLabLAY 04690 8Bl DgELRIbSy 28050 L ke BUL o1y oo
(qu@mﬂ]tsmpﬁmlmharybewoeLd;ﬂsmgicf;ll@mtsmgamﬁ%gbaﬁkr ,384: Filr,
. 0 ort | W _port stream
90+ S5 ot - aRolh TOF A R -paB iG] AR o ge, 150:
Rir m@gﬁéatﬂﬂ@ @m&rm*%% NsoEo | i G G et ion

passa UId gui de pass 420: 1 nk guide
PaSS%%%sag% (Lllalau*ar@aufaléam%%sé?géy chagbeBuf f 8P0ch@abeect ing

bufféfJé%%ﬁb@?nfﬁﬁp'éﬁbﬁ@@ﬁperj70SQéaa 5 Qre:f%%# chamber

chanmber (Deaerating chanber
Ll@ab%éllo@fc@énl@@(lcmﬂﬁ@%ﬁ:h on 1po4'32 En: disrkhalrgmq pngt (Liguid

oo RN N QY JHE TRVEN O D0H5) 10 et Wt ol ot ton

wall exdedplariy eabbdingent csamiadt e F&r: dnkdd pguadd pmﬁsageotquuid
ouid RO A0F, S db 8L, GOnL oL 1ET PESOLAL L BL o
contdinimg Rdamber), 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 OUT THE INVENTION

f0045] Hereinafter, an exemplary embodiment suitable for a
liguid 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
drawddgeri dge that is the |iquid contai ner according to

t he e&%”ﬁh@r%x%%BQ%&§e%hb%ﬁ %@ t! %%%El%%%[qé%%] % an

an exterior perspective view Illustrating
eXﬁm@éﬁtﬁid@éesﬁéwnldnCanalmeIO wheAnki emedratiganmbnueeseon an

ke R E PP Eb etk PrieBP) PRSP R THoR AP OF 2 Liquia

ejecEigg 4pparanuexpwadédbped&se@tbéa V|em1|IIustgat|ng
' F 3 when viewed at an
004t 0ol 14 AREr PRk ot oo UG AT B i ene

ink bbkuﬁﬁdgélﬁgathQSIﬁhecdﬁhﬁhég%OQQQWﬁeknaEb%rdl%g to the
nted on a carriage of an ink jet printing
exemggﬁﬁVa?EQOdeﬁntGOfl§h§ d8ven6har-vi B | Zussrari agterior

perspBetink QQE%thﬁﬁstﬂﬁggh?t€h¥ 1H§f85§tkmﬁgbnghown in Fig. 1
cartridge i s nounted he carriage. Fig:

whenggteyefadt Atewnvensst pagilegirhBivnkl carktid d§>§3elS al'l exploded
persbgﬁgg’v@t@ié}w {Iﬁﬁ%ﬁf%fglﬁaﬁktl‘f@r tr{l#:%%%tl%%eg%%% orl]lntnglg 1.

carri age. own in
Fig. cér@ﬁlageezpéededdPBQSpEotuhe exewphaﬂysemgodﬁgenhehaﬁk
S ect,angul ar ar.al | el epi ped shape
Cart?la?% éﬁg%ljlai )% aﬁnegei’jo‘r’le‘g?grﬁ%ga/rt&ﬁ]tvﬁrr?‘lenﬁ‘ igllr? fn Fig.

3. Rigdq6i 119 al ai]laglramlildwtajdﬂm@ ehanhet catlkirgdgd shown in Fig.
cont ai ni ng cha IS provided therein. The ink

hat
b MO r‘%fhadﬁérflagenB%n?%dl% AT DOOPSF AN Si-nkFig - 6

is ajeécpionilngicappalabdsathay tBeannfRXagpteighea 1hthhgtely
consuni ng device so as to supply the ink to"the

befo¥%ttQﬁl Iﬁ?gﬂﬂiﬂgﬁiﬁ§ @gégtﬁﬁgon5§he qqnpmﬁgq¥1 Flg 7 is a

sectﬁ%ﬁ@l'@Ie@ppﬁﬁﬁ§@§§t9ﬁgt@ﬁe'ﬂﬁkcééf{ff@f Mﬁ%élgﬁély after
descri bed. As shown in"Figs. 1 and

the %%%t??ﬂ@élqg%aksam%@nﬁﬁétonpbbﬁ sarfasgela, and an ink
[OO4$PPP|YAQQQ§n§p %P@E S §09$§Q$GQHIH&kFQSI£QEdé't %Fcording

printing apparatus supp 'he 1 n rovi
to t%@t@@mmBh¢fﬁc%mb@dtmemt|ha@p@osubetahelabbgrrsutéﬁgelar

paraifbl%é%%éﬁgég? |%%% %gé{ggg g}gr?ﬂﬁéain?g bPEned on
storime/ bottaim sy facke [biqdbhal isS,athénk22ontaining chamber
{liquid containing chamber) that is provided therein. The ink
cartridge 1 is mounted on a carriage 200 of an ink Jjet 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 ‘Eﬁ‘)‘ﬁ?%ﬁ\g%éﬁ?ﬁﬁ?sl@ GPehl Fa0m tdze lodt aomzunfaice type that
provﬁﬂ@suﬂp}@rfrcﬁd'”[:i@cfnkrhdﬂ?leyp?%)tl% U%lflflfg lrpcr%%c%nq the air

smal |l hole 102 that is o
fromth@uﬁ#éréﬁé@oéuﬁﬁa@ehgﬂetﬁéoconcave portion 101.

hnce e at with an,_ ai

(0043} e EheRToL gL E-d 2 RTHRLER! ERpeat PR et none

100,|@$f@@@0edllﬁUQLa@,ubasralakbstantaamEygcyhﬁﬂ@Eic§Z0concave
ernost stream side through

b l n u
port L SR Aol o2 1082 e S0BER R THesconcavs porioh AOICHF upper
surfabe ial thenisodueisng fhdlee1B Ghd bSshodr MG 1icn1 82 R/ 1 QMopened
which a protrusion 230 formed in the 15 carriage

on tE%ol?%eFuﬁé FUTEChE FRsBREEACCTRE pR6t FOSFARe2Bortion 101.
SincSEfNESsAS1 A REEeL i N r‘@&hﬁ&h@&@é@%i@ﬁ‘ &4 OA{PS%%&%?{catlng

preventing neglect of peeling a sealing fi
pass?%ebﬁ%ﬁﬁﬁ vif thﬂaﬂmghﬁlyntbbd@kedglnhe anrupper ink

contéé.’([)‘rtl{ R4 uSh g bpl £730 deggﬂbén el UCI ng o% %l}%;ggrrﬁ]slil_ stream

is attached to the air i
side ploreugh obh0s3DL canhet 162. i nserted into the air

tro nd t.he i.nk.cartrid
OOS%Et ngﬂﬁtg%)on f%égggﬁ%nage 2%61j5%@&FdFH F?duCEVthOfe 100
is fawreed aluserpdsiteson aimrodnich he okt ©as T dgE0 Irdnddein the

I Im90 attached to the
cars YL A0E 20T, SEILRA {1 MO0 BLLeChel olne

as a peeﬁrﬁzugtle@iglé@t Ppr@sitio tihe 129 Bk ﬁﬁé‘@'éﬂl@gﬁg heglect
Jmounted,  jt can be ur e to certainly peel the

ot Pe?é dng 3950, l[léfoéj?]t Cshohr aqkimgmpangnet air-tightly

bloc]&[fr[g')&Q@Jéﬂrngﬁﬁﬁkbagc@ﬁﬁvﬁgié OﬂJO pr %r 24sian %geltlotfdhe seallng
preventing the ink carfridge 1 from being nounte

£11m 20 &% AdriesiehEsi thoriitsinbragdcong diale L6W, sthie protrusmn
230 c%%ﬁ'lfo%cﬁelfn@r@éjdi acRY +He QPf ﬁftdréd%lr{)% htoll%l llJB and thus

surface la of the ink cartrid
the igk @rﬁm&%lm npﬁm@zﬁt@bpne@p@ndmmgage 20, Accordlngly,

even %’fl‘éﬁng%f RSELL ggdﬁ)vﬁltemhl rc%rryrsicg%%ézvlgftherﬁ:éarrlage

carriag ch SerVes Hs 4

200 wlmh caetse@ugeng stlm rilatted cord he therdfgeRdbQM dhg hole
100, %nlﬁ egﬁ%{fﬁj ou Eg%%% gg mgﬁated. As a result, when the
ink cartridge 1 is mounted, it can be urged to certainly peel the
sealing film 90.

f0051] As shown in Fig.l, an erroneous inserting prevention
protrusion 22 for preventing the ink cartridge 1 from being mounted
on an erroneous position is formed on a narrow side surface lc
adjacent to one end side of the upper surface la of the ink cartridge
1. As shown in Fig. 5, an uneven portion 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 erronecus 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 receiver, has al so a different shape depending

Prevertind PEoHTESIORdidtg amdndth@r UNFRETAP OF iy 320 @resn not

inteWiercldhe iRhualdt Ve refr . In%h@aéE%bﬂg8§S|§ QBE@&EQ BRevention
the carriage 200, as shown in Fig. th

protegeiondgéshas awdﬂfﬁ@mnédsmp@rdepm@@m anhsklnd of ink,
and k99§2%2§5%§39$ﬂ b@rglgn 5&0%91%&%9%%. SW%lC% serves

provi on a narrow Side surface
as t@@p@@bﬁéveheha&redmmsad@rﬁﬂéhmni slhe pef ddpendﬂﬁg on the
cartrid rotr lla that is enga ed with
cor R RS K PEn P56 For ik 4 TG fwarieAg8 a0 AR Srali ty
of ithecdmkeidpsd rllsd@euiqtleﬂ @ﬁ)tﬁﬂ@d:atﬁltd@% Q@Ur | 26O ii% Fig.
bel ow.t he eng a%Fnent | ever 11. Nbreover t he

E}Fotlfl 81 TELE985d Lth 8o ROAE SF5 o BITOmeRts Mositions.

[OOSQ']'gageiZtsWsthﬁaEH pLiers Widh drhe fAGAGETRRAL A q\ie& o _
bent so that the |nk@cartr|dgéﬂ§i|s fixed on the ptovide

On 2 PFrECHyRl PPHF LT Jagrs 3 thah AewRPbYhFe tie Jilgrpcp@\ﬂldi-;ajsurface
1c o?eﬁﬁgviﬁﬁad§ﬂ¥¥l b |eXZ$ro%§usfb |y alddu 9fs engaged with

el ectrode tern1na s 34a orne on the ~circul
a copgave Bartsincélfhéoemect Aoddéheecairmalse344 0cemmes ithe ink
nt a l.e Lo ot. own
Cart%?dggdgdgg mhﬁgtggaEPigée %§6n§gﬁé F&@ &8 ?PFE%Q psilow the
engagkemetiti bavéy ldonnHotedvtae, ttiee pﬂﬁtﬁuﬁldﬂTHMﬂJﬁﬁ'the concave

u A nonvol atil e pabl e rewitin
port§BRTE S prreoﬁnéq@@edn ﬁ@ RAFELT T aYPot}éL‘E%G\/EPfJB%m&H alever
11 baboudo theat nthecahlkr bdgﬁridgénK user datd f theechRkibgt 200.

inting 25 apparatus, Qr the |ike are nmenorized in
[0058he " nofioi S ggﬁéﬁgr% 15/4ronkded Sedea typandagpment lever

11. S@rksmfﬁllt( | Sl £ & et Swal t SHANE ALY 388NSPE $0kREE on the
3 or that outputs different signals dependi ng

Clrcﬁﬁg Hoﬁﬁﬁuﬁﬁ of Simke riehmi ol 9gt Fode heermknehs t féegeontes in
conth&tPLOVHAgH el@cE?@anﬁEmBErtQﬁ8ﬁ'Eﬁﬂhh bB?E@lé@d in the

Herei nafter, the ink resid quantity sens
carrjpgetHed mtrh@uiLtlkb@@ﬂdrBilg@rleleaﬁal@@itmahky endmesna:ns:brto the

Fi b 60a for
ik geno%?%géénginﬁént tgg aﬁglﬁ%h%g} g% IFIOLY { GARJRLE o°
rewrthengpwﬁtasmﬁﬁxmayﬂdmdoﬁnthheumkrcmfwtboahuaBﬂ" Theredge data

abougftge ouler_ s Eg&g {ll m 60 t hat cove

ink use data o Stﬁé Eék jet printing
apparatus, or the like are memorized in the nonvolatile memory.
An ink residual quantity sensor 31 (liguid residual quantity
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 34. Hereinafter, the ink residual
gquantity sensor 31 and the circuit board 34 are called an ink end
sensor 30.

[0054] As shown in Fig. 1, a label 60a for denoting 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
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wi 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

if adjacent two |l ong sides of the upper surface

la of the ink cartridge 5 1 are forned in a flat

sur f

ace shape. Hereinafter, a side of the wi de surface

wide|¥ldy syirde st 1fnes e ndnd ape! pEtaghsfideo dthe hgper surface
la sBathaw cauriaeell goaadd 2.%kdg of the narrow surface

id
(0038{rf

denote a front surface, a rear surface, a right

acks angwa lefRigur flaced 2espbet mieky surferes le and 1f

adja@@HVQﬂh§Tgﬁg:%ﬁ%ﬁso%otégqgi%ﬁgggggf$$9ﬂ%§%gé%%3p§é%artridge

constitutin

i NK cart

1 argiffdrmest dmeacéled FugSacd simmbd. [ROZAhafted Nk side of the

t he

., cartrid 1 has cartridge body _10 that is.th
wide & %Cnegﬁebo%flf%dog R dﬁ‘eﬁﬂéﬁaﬁﬁ thae 8bveraf the narrow
surfécent,suid acei dobritde: farkbidan R 14%enbrd 9958ht surface,

Var i

a reagFpgkeceof

0 s-shaged,ribs 10a are fornmed in the front '
thotastritage bead adefthaurfpseioespectively,

for Paitvéhioned sesrs.to forma plurality of ink

cont
[0056] ||

ai ning chanbers (liquid containing chanbers) that
Wi Bt t F@GmROrE Lan e slokt e g g hehamberatttratdge 1 will

be adoesungt {1tk YEED LRk, 29 BlL.chanben hat i

tioned in e 20 air co i cating passage 150

0Si
{005jgbscr i Beel 8t owrtaridioso lohabna tdrert 1 ingjelécafy tllethat is the

contéfﬁ%

sur
of théec

[ y Il O,1hat _covers the front
%g)e fg? eacl:(gor‘{ér%l E]]éaéﬂ%]e%og@ tilbatf s provi &218 %E?V\Ee'ﬂlrface
xartrdggebddgdyl 0 and the cover nenber 20. The
urfaces .of the rib ort.ions, and 25

per S concave
[OOS%LTPoove\za%lr%u%l et bSI‘Lb(ShijFi F‘ﬁ?g%o A4 §hpof ReRt surface
of tip wealtididgd bddyowomnassagesibkheohnkr&0ps At M hed so as to

cha
form “h

ers,. the nop-containing chanber, and the air o
al¥P0se 1K (HNr R IRQr FhrBb S t hblgatdr fegbaining

cham0dy) 2hatd £10anGave-shapsed. di f BeﬁSHlézéhggiﬁJ%ﬁgf&qa&%ée’f that

acconnodatingcchanber 30 40a configure

does rWrtt

as a concav

ifdd If o técdomoaat fhy ahdinbeerehat al s pesstutened in the

air é@hﬁ(ﬁu%tai% %a%ascééé qluE!Cg c&es%.fi"’l:#é.cf‘%e h}?{]:lbteo{ll}cli 7Sooa on in the

configured as ‘a concave portion for con

ng a

insidgf it antepatet ivepf ilder 70 are forned. [0060] A

25

val ve ﬂﬁﬁ%&%ha@c %%Rr'er}% éﬁe érncgnta s%prrfiarclr% g%a’éheﬂr%aa}:rteridge

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-

sages, the ink containing chambers, the non-containing
and the air chamber.
In the rear surface of the cartridge body 10, a

shaped differential pressure valve accommodating chamber

40a configured as a concave portion for accommedating a

differential pressure valve 40 and a gas-liquid separating chamber

70a configured as a concave portion for constituting a gas~-liguid

separating filter 70 are formed.

[0060]

A valve member 41, a spring 42, and a spring seat 43 are
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accommodated in the differenti al
ng chanber 40a and constitute the

accommodat i

differenti al

pressure val ve 40. The

pressure val

ve

differenti al

pressure valve 40 is disposed between the ink supply
portion 50 positioned on the downstream and the ink

5 chanper positioned on the upstream and
accopgogiged g &hd éislédfegqeattelah P It SeHr e e liviek fdmwnfadehing

charrf%e%‘ des %fndt Q@néf‘ft&@@tt‘?fen

contalnlng

i nk supply

portion 50 iIs §P§HP$%IRf§

chfedgag tlﬂ)e. The

rentlm

diffgresdied pakssuse V@l‘ﬁ@méfO deS&OSEHabeu\ﬂWeenathe ink supply

por JEh{ SO B asue LR e O N s

champert posibdohedomes e ppedetenyi aed MAlUGeRr A0 &1osed state
i nk suEpIy portion 50

contaln

0 e EhGr A RRer 1w REOH #1 ERRL Pal 01 V8

46°P§aéRaRgeghamber

to afs&@l@ bhe;m:-l osRGgipepbettiBe sERENSTL.SkaY € ame Bm%fbgéntlal
upplied to the |nk supply portion 50 wh
presﬁ@cjﬁt‘f Vo AEssuFents gappr e thatiten ﬁkiuffepger[t@oasllpressure

betwEBnt FRe UPRAL cFULhaCe, RId 18 985:d IGui8 e ﬂﬁ%l’l%%lde of the

chanber 70a, a gas-liquid separating nme

rane

ink §PPRANeBCALaRG &UbRRKONEGD aspredendingnan outler or more

of t
Qf%ﬁ%}’k??%uq %ggasr ﬁ%lslwg&éﬁanﬁgr%%g tq)el’ﬂjémter’
the @aéferqutdatemlmmg mubaaged?irbm tele-lfsed state to the
hat 20 s S whi pass
eggas I#ﬁkj 5%¥%ﬂ%ﬁﬁ§ %ﬁbggﬁaﬁﬁ
50 wbmmstheUEE$véhprgaSukeqUBda@@ﬂﬁé&ttﬁgthb|h@k Q. The

separating filter 70 that is, prov
BPeE P i a8 EagtTe 58 SRRt ingechamber

70a, aargaﬂﬁliqhﬂﬂTﬂéﬁaﬂa&l%gpmbﬁbr%ﬁ@neﬁt15(hﬂﬂﬁ%ﬂéﬂgalongka bank

depeﬁHEﬁﬁqﬁ?Eﬁ

ortion o
coenflL SEheL.

s-1i
10069 th|n8

cont ai ni_n

chanber and allows th

eink |l int

a
gpply portion

i ded

he

70p EBﬁFﬁPﬂﬁh@gcﬁ%nﬁEFeﬁo?lF@uméﬁkeﬁﬁetﬁéoﬁ#@eﬁn@ﬁoﬂhelﬁ901nlty

of thelRid0: HBFEUGh bhec@lr eonunl At

[0062] In addition to the diffe
The %%Dh%@h@lwa%mrmmm "/tlheLSga@dlel qdi d materlal that

passégQﬁgggHﬂgnﬁbﬁgQ%éaggfm gﬁf?

are cave

in the Tear s

entia press

ity r 0
tﬁglc r %

aPQ@%ﬁgecﬁéﬁber 10a.

u

ves 10

gglgoﬁﬁpﬁﬁatlng

membgne § hewnshid tovtesr thar @aseliqtndﬁé)ammcj e ladre0. The

fage st at ere, he
gas- ELEGLRATSbRand: PR\ S IREL S BN
commﬁmlﬂ@ﬂ;ngfpﬁsﬁmmnrmﬁ&ﬁakﬁﬂﬂt gheowe rl@ht rogubliagkadie 100 to

conn%%ngagggé

he . a

age& EPP%BFHlaau geamp

fferential
at &P HEFHRC

ressure

ef+7oiarehe air

th k
onnunlcatlngggg@g@q;gfé%%:ghﬁ ﬁag 9 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-liquid 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 opening of each groove 10b

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

guide passage

(ligquid guide passage)
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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
[0063] agaiAfsEhotie in Riher 4wl Beobotrwhaseresos 0g hariet s 3@ figured

I t; [ .chanher 30a. The . .

2 T e Soroar EraTBERyd Ry S 2k, BAOR < fRnef i tucing
the toyendreaberr3® anddtmedinculid¢ rhgatdsBdfdse bitxege @Artridge

t f . 33 f the., nb 33.. A
b0y etk Tor {PHA L HRo15 F s FAORP qdanaPEy s ERgBressing
spri3y B8 Lonmpeetsedriothberesiduhl qieard dAsenk8@64] aifinst the

. i.nk SLQ% | quantity sensor 31 includes a cavity
innepobad s har fo0ToT ﬁ%l%ﬂh@rgépaea%@ﬁ%m%éniw sensor
cham®eiit 30al Narh« baeheh gapd ﬂﬂ@sbﬂgo§%ﬂb@9{3fo'aofs %v@:efd with

vibrating plate formng a part of the wall surface o
& COVRE PRVPEY, 38n@nd (hezedirestit HogiremsAt ig5fixed on an outer

fbRiez08l 8¢t the achuaty | 9y ng, \d ' e .

Sur.apglied onto the vibr%%?%g g¥gtg§f#%éﬂ%%£qﬁégfghﬁf the ink

resigyadt frgnsehgosedoputipltss conesicdedl tvithatdiorcatt thard 34.
ooglaiime ofpappl yi : i ion_onto the,.vibratin ,

: 6pl]ate ?g%tﬁg%i%%SﬁggagrﬁﬁgéFlgg gﬁﬁﬁgfsngﬁgﬁ?Pﬂgg a cavity
forminguiadparéspduahedéh&ctiiddeupathobetheehnkhiet nRr tBh€Eining

e ifference 20 in an litude, a frequency, ,
chanf€YCEhY, End! 10 Rl FISTLE it 5 B Fo BafasEEines) Errming
a part addHeayasdidhhl efBHd xedith, they hkle RASRL-+ O element

(pi t he S|gnals oq%gut fromthe ink residual quantity
P1egRRIGFT31CsH T IRID AdriCdt NthBLRERTLAR kel Rkl sed dno the
vibrbhengaptstdge PosdyidR. rSpegiii cahhyyinhe i

.then?nE containin%i 25%chan%er ?% ;Eéwgag?éggaeggoggeéuts
resigpailsviRhatsted lorthiss thaRepEderpl Bl npriduevdbmatddn onto the

ibrafPHRtp1 A d conthodysed int o; Ik i L

vr %chan%é? passé% througﬂeFﬂ%P}% g@ﬁ%ﬁ%ggg%ﬁgangﬂgﬁ%gpe ligquid

resifppd defeeahan ynisfof hd e hkkriesi guahtqualttidyt sengdfference
det ect.i.on.uni

in an?’%m étithﬁies,’.éif?e Je!}l r)Ji ig% rggl.dyal L i
of 'the ink'jet pf%ntgz’dggec %]f%g 8ﬁ§ﬁ§%r§§lgﬁaﬁh%lbratlon
betwaepl fhadénbr It hedf tiequeasy (bfibbhe Besideal ini DhatigR) based
£ P2s qﬁ t he sjgnal s t put frggkih i nk residual
on quasﬁt r}a?/lrgsé)ﬁlsg}ltsrflrgﬂldgﬂguirb]ﬁt%e L@ﬁe&“ﬁ“@:ﬂty&s&ﬁépr 31 so
as téodedenptingthbe tink tAd Drekiktsesr teOdzafOPB8e|Body 10.
additign to_the Rnk sugglg hol e 50 and the air 7
pecifically, wh he ink I of the ink containing
chamber in the cartridge body 10 is exhausted or is lowered to a
predetermined amount, air introduced into the ink containing
chamber passes through the ink guide path and enter into the cavity
of the ink residual quantity 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 quantity 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 ntroducing hole 100 described above, as shown in Fig.
4, a depressurization hole 110 used to depressurize
the ink cartridge 1 by sucking up air fromthe inside
thereof through vacuumi ng means when the ink is _
i njected, a concave portion 95a constituting the 5 ink
. i de passage fromthe ink containing chamber to the
lntrgHHcéaﬁpP9lehép@ goscanbed Bbpver amasbern3db Provi deda

deprbekawitBeibAknENd PENSHeq 3Q @%%r@%%ﬂ%g%% FgSEEﬁk cartridge

bottom surface of the cartridge body
1 by pifidingt ep 2 iaf fepmttee iimie icer thedgefithmamif astunedng means

0 [ the | S I ole 50, .the_air .
when DRE 08 g e o6 et gepPebia 73n oAnRbiButing che
ink grtigle phesegrchven pdret inkh @ha;aanchg I&elamtmgg_—f eggq{gaa‘garsupply
are seal by.sealing.filns 54, 90 , ), an
hde%’ Fespec ulﬁgeiry.gh?ﬁ‘ e§e§% R Fridrbbeter skarinttgepesensor
30 amérpronidedushnghdoberdO ssrpeet edr byna wsetrbefonsody 10.
e ink cartridge Ls nmounted on the ink jet printing
[006égpara¥%§eﬂé?5? Ya2tker tBeatRbraprhgrydgehesampnufactured,

openi@@éOQﬂQﬂﬂgiﬂQ|Quéngi§o§é99§EQJﬁ9aﬁ@eiHHE§HQEin§oholi 100,
t hat the ink pontalnln% chanber in the ink cartridge
the dephemtent eatipr hhopenlbfr he ctcathe pertion 95a, and the

buf fEPHAHISA 309 RRSSAYL 439, s[eg(iﬁ?ﬂtg H%Egeﬂi ng figkmead g
attached to the outer surface o he |nk supply

35, petecsbivebtyshdhe isediigsy B land ¥, fdrs amrﬂfmgy;}t&cb SEELr

‘ Q .an_in ply needle 240 of the in _

mtr‘?@?‘g%??ﬁﬁln%%%ﬁgr %?ﬁgeahuge% %ﬁﬁﬁtregegﬁrfeh‘ég?nkn]fé:tartrldge

is meunied non apparatkisjef 0068t Asg Shewar 4 buFi 9sfobe andude .

ri ng- shaped. seal i ng, nenbe 51 at is pressed )
noco Rl El S BRCE R AP i g b hor Rel d R sstippb§onduree onpside
so ti) wihenithecomiaDalhdg i clgenbsr nDunties Ofk acPFt Pl &Ge &

spring seat 52 that ,cones in contact with the sealing
Commﬁégﬁﬁﬁé%fﬁvﬁlEfﬁﬁkaﬂﬁethFﬁRgguﬁb?ya%%u%Pmmﬂwwﬁﬁﬁ%nﬁapassage

150. ink cartridge is not nmounted on the printer, and a

conpressi ng sprin%_53 that urges the spring seat 52
[006% ] a dihescadansr Talrom adttaphed thetkealitey semberesdf the

i ' 3 i iR, ts P S I | e 50, 069
inkc SRppy Qe A0 Y1 e SPELY oL S PR 008 .
as tohkg rsrpnkgrarednihtwney nsleddepply bol n&0inkt et pIEmMting

coos SLECTIRE80 004 LIF ARPLUTR PIPSL Sh 00 Ol
[00684i t h decihshotimein Bihdsa @amdet, weeniddeshdked 2&aling member
51thatispmessedagainsttheoutersurfaceoftﬂuainksupplyneedle
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 1s not mounted on the
printer, and a compressing spring 53 that urges the spring seat
52jj1adirectionofkacontactwiththesealingnemberBlarepmovided
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 ocuter 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. 1In addition, the front end of the ink
supply needle 51 cones 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

re rflg%ﬁed from each other, the ink |I can be
SUPRIInDBP T 8 Uit PRel N ARPBUBFISEHG! 3486 ot #ee hed ilakiuid-tightly.

In ssupplibmeedles 240 [DO7 Q) Next ; ihe ipn i
confiquration of the ink cartrﬁébe ikﬁbsggfﬁﬁ%g F& hecs
con &y e Saiest seiatl Ie tdegordthend witth spreifrey evecet 52.
Accdr@it i @S0 kRl : ] Hi 8.is a diagram
< ilﬁﬂgﬁ?gtinélthe A o y 520208k thRe SeR NG Member 51
are gglegis¢ge fromheachi ewedrf ronet ek fT an s fsagel i) from the

; [ i_aqr illustrating the cartrj.dge body 10 of

ink %ﬁgﬁlﬁk%oggr t%:rb]l &:é)eﬁ“ev\ﬁéﬂ( %u&éﬁ’ ﬂ’e&d]’(@ng@ear. Fi gs.

[007D0(a) @mctlO(the dreerschermijurdiirgl T t0fe ik FadtBdge 1
and the Fig. 9, respectively. Fig. 15 11 is a ‘

aceodiPioRel Tice R aMEl St alrRg HiAE Raririldde Blsdprided with

refetrakere tal eng thesl.imetd- Azof Fig. 8. Fig. 12 is a

ﬁ?rtialLy enl arged perspective viewillustrating a

(0078 ow pddgage showmfideimm.1lgluslpg7ialg Ithet aritmidge body 10

of thartnkdgeriritbsee Jn%ncxpﬂif@é i hapb t 1S, o
~the upperriﬁt %ontaining c aﬁgéggﬁgo angﬂgﬁrbﬁgg%ﬁne’ Fig.

9 ispp ddnudrAi idlekambéed n890hiente niiclyea bprdyndly cifnkhe ink

i ni : i wWi.th the.ink I di vj
carteRBLE Borf PR, Shevhrah 1o Bosi 1 Hled b 104b) are
schepathbe dimergpuosed thheFebetdween e Ftar ned rieBpethe vengnt rig.

. qurf e_cartridge. bo 10 (see Fig. .10).
11 AR0R BEPeoab Pt L L0 Rt ne the “Car EPLage besy 28, taken
along5thhelane BeRNufi €ding.passqgeld50sforpabt oM g &hlarged
to %ntroduce .Lnto_the, upper .ink containing chanber
pers@?ﬁ,lﬁﬁiXﬁeWsl#EBSFﬁRt188n?a¢%PHgPéﬁéﬁE€rS AWphén Fig. 8.

[007Rpper ND&at t5é r adm car ddi yLans _lﬁ@i%ieOEnkaBBHB&iHEngh% mbers,
ink I, [0073] The ink contalnlng chanbers 370 an Iy
that, 18- RR®bUPPEF 1Bl ERBRBERingochpebpar Bi7Pi enddabjomer ink

cone L hiAgLI gty SO BT CHECSEAT s crames
fillafevidr ke {nkd pactdbfided, @l t0a bidfe hatiadrmalBy which
ie p8X| eNthas ool b0 bpt Lo ek ol Bl qre cornea 1n
the fppnkrsuhésca pérthefca®dridge 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 I.
[0073] The ink containing chambers 370 and 390 and the buffer
chamber 430 are partiticned by a rib 10a. In each ink containing
chamber,recesses374,394,and434havingaacaved—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 bokpm Maégleﬂ‘ifh’éom%@sky thg4rils ey pédthe udpe mankecontaining
chamb@"i‘t3@0 pay 'i:aQrf (% nﬁ%@vé{\@tﬁgoﬁse f.an % 39%0\/\nwaorr(§18d in the

| Oa of the bu i'S cave
manng@O7RRt l\@rke@t/mm wankl di%irﬁmgn.ertg Iportthe Cﬂb 18h1pfanHe lower

cQ picate Wit th |nk [ passage 380,
ink éﬁgﬁégﬁﬁ% m 1 fik Sﬁd%§8 §BAs8r °F }aﬁlg% gﬁ& wﬁi@sé&éface are
swol&éﬁ ,iraad e iieks gutide: passagecAddr ane cFOMidRd. | Mhe recess
on1port|ons or the V|C|n|ty of the recesses 374

434 Jsia T5d A34E0e SE5EaY GOy, 2 |t R @i ReHagineg lpdBbsformed

by tB@lrﬂﬁdléﬁzoﬂrEhéhbgﬁggrh@hﬁﬁbekhﬂgOaﬁg B56E6edn downward.
through each wall surface of the corresponding 15 ink

[0G7&bnt ai %Pﬁ@ogﬁénbﬂe@kuchlwéazquﬂwm@am%?é,dﬁrlém Rod B2 that

commtiR@c&aEt i dger ROdyn L0y ul@eaggéé%gg sgbe é? stream ink end
di scharging port 312 is” an outlet port cavity

Sens@¥|kwﬁ%%%§ﬁ§é¥3@@Sﬁ@ga AQOpegndu@m:uduammxtypaeﬂage 440 are
7 ass
prov%%%%%%?é%%ﬂéﬁﬁﬁ?ﬂgnf%n%ﬁg‘kﬁ% glsc l% Sggg?tr%9is%?s 374,

394, th@duﬁbér rekpeontaehing chanber 370 mhlle t he ot her

f i nk_intl t 391
o1 ovi QL HTE A SO T P RhE ot bl 1L IdAoBF @ 3008 oiki-holes

that tdirs pﬂ@@bedh@ht@ﬁg@UéQ@hpﬁﬁﬁﬁgﬁuﬁﬁﬁcée&ﬂeﬁméscékreigsndlng

communi cat i flow passage for guiding the ink in
ink ?ﬁﬁﬁﬁln+&gc€ﬁ?%?%¥ng CF% ehigkpesy-rhac2diregkionnRE the

cartepigaibedyg chanher 2390+« 15he LRk Qde§1§é§§§§§n§890f§ 312 is
rovided to extend fromthe ink di schar gi ng” port

an O‘g fleheUppett Thik Thtar ni e Heaber 9 Q7 0Ly erhe cJanlt yresn.dual

quan®tovVed gk i3addition, a pair of the ink containing
chanmbers 370 and 390 are nutually connected so that a

[0073]} qui d°1¢ dwfi SDfat@@sG@ﬂngngdeopﬂesagen%@ orpBimbovess with

the ltr?( ?ﬁle i n ui dgoggggjglgg&gh n| cH 0076 Ef‘?qutrﬁ%rj chamber
370 whﬂdedfﬁlfhaﬁgleng ot tt 1842 of cidm;waivcta‘ryes rw;tthe dmkink inflow
pore 583 Gk RN L1 Bean S ML LIS U oy 1 s
way, phevirdegui de the saifd 880 ghaweraf3dGor@tinicating flow passage
for guiding the ink in the upper ink containing chamber 370 to the
lower ink containing chamber 390. The ink guide rassage 380 is
provided to extend from the ink discharging port 371 of the upper
ink containing chamber 370 vertically downward. In addition, a
pair of the ink containing chambers 370 and 390 are mutually
connected so that a liquid flow is a descending connection from
above to below in the liguid 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

l'iquid 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
Accorgdpngdyl Hoanknlk puisiensassaye 420 addiddonheaiphiin lchilfhe lower
; Lak.contaln rs. .3 re t
R TR P, Pt Raums s LZa 4T R roton ene
upstgeamesnkoandlr sembet oli ol dbmvide rpddmadd quitd g@hdeink guide

S o 7 That _i in th rtridge bod
passBRSNAS0. o ARG S he B el i o e 2rom the
ink charirersiBy @or390] 2 anf t430cav et yitliahkyineorracked blantity
series so tg t the liquid fl ows are the descendi ng
sensBE et i 10h @4Hd LG a8 7 EBRneRk it Io07E chigbers 390
and UBK gukbdRupassagecdddeseeMescashal iRk filigwiPassageis an

15 that guiding the ink fromthe ink discharging port
ascepdsngs CPRBCEGPBr TreHakBePvAs0 BBOFedinf shentilalivialove de
passgge_[0079] The ink inflow ports 372, 391 and 431 of

the ink containing chanbers are provided so as to be
[007pbsi ti oRedt il .t he WMicicairtirdsigef bodhd behbwm ivalthe 6g§wings,

- i 0 i44Ng anmbers., .20_[ 00
the E@?%?na tﬁ%?’ %ﬁ%ﬁi %H%ﬁ%?ﬂ%géggge3%®anPﬁe48§p%Lei%&l“ally
conneognedi bingechasber BHOT whéchigsia ﬁlbmnr?rénghe ?Ts%ending
LnLn anber to the ink supply hole 50 w e
conn g B e i S WP arER) BPerERREC L6 F s, 8 to 12,
[0078D081] ThR idie ginphy PaSlsasle’ @am §&hee URRETADShKPOL 0Pl ssage

cnat 9 PR CRrLLLAGe Body 10, 26 sho L0 FLg 8 A0S crer

~chamb&pniisucbagedofrthencantrydgeebody 10. The upper ink

contai ni ng chamber 370 occupi es about the half of an
[0077hk cohp@imikntn &k @a pertent’ 4 nR9écihd Al mf therbér somrrining

chamkzs! SETHAROE L gSURS S0 0 Bl PECPLTLSRRes o
the hdrnivedtles3wht h3 9he antk 4gai de tlpagsdgeoB80ihsngpemeatbers.
100841, b EOERELE oL LIE,ROLLON L 3IS el 1, LHBEL: i
cont@ling shpodidn 8iiéd bel owitshe doimany vald cofitbheinppeianber,
to t%{énﬁ%%&ﬁb‘aﬂ#ﬂgg&ﬁhg n%rﬁ&:?:?g'f c'izfc\algcr:]rl S ggléwgkwitel\{ei’e%grence
to Figs. 8 to 12.

[G081] On the uppermost stream (the uppermost portion) 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 bedy 10. The
ink discharging port 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 fornmed on the rear surface of

t he cartrldge bod guides the ink fromthe upside

champgri He0 |federS tﬁkt%%rﬁ%ﬁﬁ%g’aéﬂanbéﬁ BY0.d{[p08BIgifEpOrt 371
is pbgm@&ohalﬂ egpLai EhQQ Ehéﬁﬁﬁ( 320chS a]Qc Jr(df gh?' “ﬂ&@ ink T

chanber into which the i stored in
contgpreai Abnhe ehahber d3¥0hasgidport ed. Nbreover

own 8; ..t l o 0in con alnln cha
[OOB%EO oc%gpgégw%b%ﬂtpﬁﬁé ﬁglF%%fl? egVﬁ %%ﬁ 9ﬁegg§rE%at is
formed Qmeﬁmnkeamnsarﬁaog<mhamhebsrt@ﬁﬂ@d io8dy e fidftes the ink
e body and is forned bel ow

f t
from Hh aﬁﬁ%?ﬂﬁf?§|gﬁr %F th saPFPﬂa@egbsa§m@9r A8 -
[0088nhk i nfhewqert 139bdﬂtﬁi1nﬁﬂj‘r@¥lafﬂ§éﬁ:e§90’“ﬂst’br§ R K &gntalnlng

assage 380 is opened to a 15 communicating fl ow
Cham%%gslaag d‘i“%b%léeiah%elr% t hetpbed ohit Vel BUBeBfinkheontaining

chamb®¥es70 nks Goplaiidng 95?@9@Ersggs'§h5JﬁaﬂH %h%ltg oéhﬁ lower
the rib 10a that is the bottomwal | of the I"owef n

ink containing chawber 3%@090%@E®¢§|ﬁ§0yt the hakfl ofl bixe ink
contéfnefscﬁ omd e upper; ?F%&&@éfﬁﬂ@%ﬁ% fo%%\%d]t hr, ogge front

he conmuni cat i ng OW passage
Surfaw Otfo?h%pﬁrhg‘ldlgarmy 300 agaimisdiccategisbai din thtahfﬁ,lbstantlal

upst sen i qui,d gui.de passage 400
haLe BE R n Bt Ele PRI bt g Port S Ao B i B bdhat
commmllnicoargdﬂs thetbothenmal duid8Spadstbhicedsdi DBNSHEAAN to a
rlnthl upstream i

f d h
comm N D e s RLagt, DAGOW FBFBUBH oM el 25395 of

the 1mf|mm|mm§@ﬂg§ d1Bar@est | Yo eth tiond re-4de: bubblese rip
the like that flow in before the ink end so that

10a {hat pibbite Rt hame 13ke oF 1w et e Cdmmrr:éwnchamber

G E )S M Rk Qb i
0. (0SS T 5L 00 34006 UL, 0, opcainin

cham}%%ﬁs%%o wlamwfgu%% prisBEyecaBng 10l evrpugaae -
(0084 r oughyhol &, whiseh b%nﬁgﬁgiﬂgmﬁha&95?0¥§6 c&ﬂﬁ | K des with

I's guided to the 1 nk residual” quantrty Sens
the unrtorRpm ting G@QWﬁgnBeanﬂnqk1dngu$éaspas$ag@|@D@Lﬂh&bugh the

ik SRS AP 0% TSy 08 L BuLgatLooLiE L0k vocnay vans
395. (A owrpassdgen siioniln lahe dimchies] diadlsag@? is 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 liquid 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 quantity sensor 31

passes through the cavity (flow passage) within the ink residual
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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
quangéh¥oienicnd padcdohAvéded fronttie ink diddlawpong pdt 312,

h t
ehicheh SOTIELSRLE5r 1 b, L1 DYLLSL cOATORE f0ice assace

420, resigludls Tquapti ey tdenserr 31 Saqriiodethe caher bidd eody 10, .

e ui de assage 20.. 10 )
the SISHSGCAILILOUN LD obgl U 26 BR33REE HR0-ch00nn quen,y
upwapdr £ F o ofrfeel lﬁﬁ/ﬁdﬁidudiZdﬂadﬁﬂﬂqeaﬁnbh&‘Bﬂpahdlmg connected
the | ower ink containing

h and
to e R S0 HRa & Latre RS SpHASD T betfdrghanbe
430.t hﬁ:ctcm’dlri‘q‘[!%d) atred yiefoier themad fd@f ent i @he PIESSHES qual
e 40. The buffer chanber 430 is forned so as to be

q“an%g&sﬁr@s% 3hesr@akdad de shet hef GpFfehramenl4 36 bsangh the

k yalye 49 goggihngly, the ink | flows in the
o %lffergnffﬁﬁfﬁéfssure val ve 40 through the ink guide

[008'hhssagBha ko fifieat Cloenpemidcat &s avwmmll eomiknalt Sehea gt higioned
by t@@rflﬂ%é%é@&éﬁsﬁﬁghﬁgi JfII].] c?rlfxtatlfr?ltpgf%ﬁarlmber 370 and

chanber 430 [ 008 ows 1h
the lfivqerisrt cantpriedsgr ehambee 2@0 mml si guioted gtuaethes a space

I
N T LG TR -

ValV¢h¢®ugﬁﬂmﬂhmﬁﬁeughhhmber4330 Ssn€erinbe théftti|§@V%ﬁ$081te
y hole

h th k
cre PRESRSg-SSD ST ERL R WA Lhe Lok sunply hole BT 0
the iappar atusst bk ough dlfﬁdﬂéﬁt&l&pgké%%aﬁglgeevﬁgg{e' @?ﬁgﬁgﬁgh the

. i 25 th K ly hole 5
ink gé%maéiﬁ‘%%gl‘lg& %%ggogf)%ﬁﬂﬂﬁétﬁﬁr‘ﬂt t eleRiuot ndinotarging
port 108 t 0o #hed UpPernd Nke SORS 8l D NGr c@ﬁg?@afggp[eg%%?egwmo

described with reference to Figs

(0088 | nridre pirds sithat ofiawre imKke heardirf figeertt dasl rpadaﬂﬂexke valve
40 1523;;1}’.‘!‘;3{@31 %ocgﬂgrﬁ%gggfgg?t Qfdé?&g%ltlé%ec}lﬁé jential pressure
valvendile 200 tleen He gppeled hk aonteivtngloshpabeagd70s@through
o cneigh-f518 qAUoRd ATOMDL I She B OTel e b 990 caces
Wlth.¢mtrod&csngplboheléO@Opdﬂnynnﬂaﬂessmshbpame@nﬁoefﬁbCﬁnk jet
prlntljﬁF%E%EQE@%spgg ggh%%malnk supply needle 240 inserted into
the ink supply hole 50.

fa089] Next, the air communicating path 150 from the air
introducing hole 100 to the upper ink containing chamber 370 will
be described with reference to Figs. 8 to 12.

[0080] 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 intreducing

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 PRet§gs FRRGUISE des EpaLaceng tf ¢m@eﬂa¢¢rip@@9§pdq 10. The

meanH@EQH%hpﬁggﬁgézglbSléQf &”léﬁ#%ﬂﬁfgg S %%%eg tngrrowly

gas-|iquid séparating chanmber 7 constltu
fromgdee pigairdr @HhﬂgemQQEWt%@tqanﬂ:&ohnﬂnuﬁmnmngchamber

4Q t he front si de rfac
570 84 bEcReREsfa UL BETR, 20 Al LB AN o1 5L SHEL 25 v
end 322th¢rm¢¢mﬁ@mﬁﬁ¢Imﬂﬂ$h@£ﬁﬁMhhﬁﬂ@dhddO&@d7@o the gas-liquid
se a? gl E 3 sep ating menbrane 71 is disposed between
PetRe "Pnro 6 e 322 and the other end of the

[009pgandeni ﬂ]@r@@@ﬁaQSlél?QZZ {Bhecgasd bAUL bR aliice of the
ne 71 has a neshed shape fornmed 15 of a textile

gas_ﬂgﬂgﬁ aFePﬁﬁﬁtﬁﬁg EhﬁWBﬁrm&pérCP@E@PF@ﬁPHSrGbérﬁﬁsaﬁdquld

sepahhgmnglflI@@ﬁ'jﬁnEnﬁf@B%ﬁhﬁlcbgggs%lghea%ﬁﬂﬁﬁa E%rmed on
formed on the rlght upper portion of the upper in

the Epabhi il eH&ABER Whehhei easdridom bhdyf EOnthsonbhcehe
throgéhtﬂgl@aéﬁﬁ' dge, body 1.9 iﬂaﬂ‘cgo %ﬁa@%ﬁ?oﬁlkt%r 70, the

rough-hole 321 is 20 opene e ole’
gas- QQQuldhéeBpaaélBQOmemhwanecaﬂesswduhpoaaduppEWeen the

throffRORELEON PARRAIRSHERE L IRY OF sl nbeBbstids BYSEAGE 310,

The gasnétyiudd pa§83g91330mhﬂbraﬂétﬁa|hébOM/m@§5§@9§§a§§3formed
ssage, 333 extends fromthe 25

nd,.337. The t]
of & RATIR ROFE=S31 Bivhg Ana ToMG o MRned 4 gREoPerty and
hlghdbtectépellmhenpybp@@aytron1the rear side surface, so
009@2 ass throu h the _uppernost surface of the ink
rtri

b8 PathatsPsisthertipPernoste PbIRT ofPPAL thertion of
the L@Iﬁa\(ﬂ EMkdddr?@dlrQIhg &h@n@%@‘tﬁhmql%hﬁenﬁfke}ﬁ 158 ngggl surface

is mounted. The partial passage 337 is reversed in a
of tfree@@rrstélgﬂ@epépﬁwoh 335mtthiehsperei M@y ofthirbagbhbole 321 is

opendl %%ov@@ﬁ@%ﬂﬂyéﬁgﬁkgt €328PPEH, S EF%?%S)’Q% ﬁ%ﬁgnugtg?ates with

cartridge 1 s upto a _
an uppghedoricthionigindage o$3® hEotiedugh- tiod er824.side surface

throﬁﬁétbgé tﬁpﬁ %Erggggbggie 341 communi cates with the

ofmed on the front side
[009%hrfacﬁhe34pper 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 rear 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

e provided in the partial passage 337 that extends
10098} om VREN R MBESFoF PRBACEASN (RA T 7RIS REGUHA- et eeBArom the

rearPs PHEr 8Lt EYcOf ar%8§i§§éna§§6ffﬁnﬁgiéﬁ Pﬁétggkgn Lh8s1e 341
_ concave portion 332. The artial passage 3 f hat

1s formeshdsds @ SiAndRy e PPatidRnhed e winich ést heved evarssdeeply than
h ' 335¢i s, f - hal . 1 _the parti al

e L e 557" Rt St ke Fna povaiEE aar P B 345 28"
cartrhage rmughotidHed B41he[0066]al pasedenR3cariiat dgeehds from

[ er ection_.passag 30.s fornmed in. .
the faggﬁ%% r%%g “hot |(n?iqp%I5?HﬁP§V'gf edﬁﬁgcti%n?f?ﬁ%llty of
ribsi bkl ladeesSonaednbonphkyithow thet benahtei pbeeduai 89215 The

hole 100 b ssing through the upper connectiaon
part {21 b o TN T han ERECTRE LTI o e euio fdds 438 to the
reved38 Hast 8sna3vkdest hbekogSso PHCBhAS1LN8rT PKah HRESpartial
not flow backward by the capillary phenonenon or tﬁe

passaggd37anpt Retesrsaviee pereirer B3etien Bebrieel the tihecugh-hole
341, partial passage 337. Accordingly, it is easy to trap

the ink | that flows 20 backward. [0097] The ink trap
[009¢hanbeln 3@lne i snly ¢@rtahdutat. paiattetepi pederspaseection

t4 r e r e_ripght uppe .
passdeL 48 1P Bl L A8 Peka Lo ondk b uBR s prsei
dired¢tiom, dunref doé. I Abshowt nbanElyy APow tie thier aughtrot®@lucing

i.s opened in the vicinity of an 25 i nner corner of
hote o0 By PEEEENS DM TRt of Pt ik TP ApeChibebasapie 530.
Moreaven, wihewegdpttorehhect f omtp8i Geyesorhages FUGt fede thickness

notch 342 is, formed_at a front corner of the right
much Agpehe pl&f'% TIPS PRt ) 47k PRCi 3 teraRde Sab1E haFHehenomenon

or tH@nAke,t hatl Bheatdén®ivd ¥ ol 0%2 WhI eRrREHVES +1AS fhartial
wal |, is notched. Accordingly, the ink trap chanber

passa® 330 -cofiffifF eanes ywi +h theasonhectralg e fiek Ehamberflows
backwo t hrough the notch 342. The ink trap chanber 340

and the connecting buffer chanber 350 are air
[00% Ehanbebhe tiht tare hagaded48oia1g tecexpantan paoapdeiltapiped

spacd e 3 CCHRILERL0BGRRERIE 150+ BIRD JER, D ion o
the celambege3d7ody tifewh86 viewed from the 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
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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 Il be described bel ow. [0098] The connecting buffer
ink tRgRpehagberi $48 gpsk &hengonnectiogmby ifeirowhemdemids0 are

. h S i i on. hol 10 for .
conshub e e ASEW SN 102 I8, S iy i
the 3ot Lomrodurfiageh@52 160 4 hewchrme pbised bief.f eThehardigific role

0, thr - ho 10 351 is opened in the
of t}?%i%rf(%ggfsa- vvicglé |erre§tﬁpoﬁn{|§n€]?%e‘:c{fﬁﬁ%'ltr§g @F‘&fteﬁc_e‘:hamber 350
willbbet dessuibadebdidwand in the downnost portion in the
directi on when nounted on the ink jet

10098} Pt i RGSaBBAPAERa™S RUCORA RBFFOSENd SCoRebt FRgee that Ls

formbufierow hagbetk 33Q CONRMPE LS. Waldep fe SONPELLE DO hole 110
assage, 360 fornmed on the rear surface through the 15

for ¢hibrghtPiel &t Bavher d0dof SThe] eehR@cts Ry Pastrthendsbe bottom
surfexbeIuiscEn Hbggle@tgﬁﬁ’%tgfféjf Eﬁgfnbggt%ﬂ?n g‘h%‘gglg;éﬁﬂcglglhole

. the rear surface, and comruni cates w th
351 tymrerRhd tidthdahiZinasaouge ditkectign hol €h872icinity of
wpensd d icl 0Lty . of e 0 |l of the per__.
the BTk consl’t%fn%}%g\éf% cg:hgn’bgrt%god I%Oéz}]i o ! %ﬁ?ﬁ%ggramty
direphssagehesOmofinthe bnktbartinkdget pristcagstipataduby

| framthe air introducin le 100 to the
Acco%%%ﬁé%%? ﬁ%ll%acsosnélgeecw tﬂ#ﬁ echgﬁil?g%t E’?ia [9geYgecagps with
a comneoehngCpsstsgas3sldi Mbyméarsedias Bedt oy bagkyefklrough the

flow of t ink 1 does not occur. 25 [00100] In the
?Mﬁgi?rggﬁ |

thro? e 1, as shown in Fig. 8, the

[009®PN- conkai @bﬂ@e@hﬁﬂ@ﬁ;ﬁa@@é%é hago dogse Qs £0N ahiy&he ypwarg
[ is partitioned on the front surface of the

|
direg&‘gil-(??i‘ﬂﬁ‘geél BoayeEot rom tigydpair ot ¥ B2 ¢he antkcevnuainphgs with

e ShRSBOG (450 el ANV SIS o7

cpengq Aa thwk viicap ieaeb &heda0t tord wehé ebnhectpmer bnﬂcfc_am:(taining
an ' ' t upstreamin .

chaniZREh10; 2ot I PO, AR3REhf! g LIS Hcrsage

1 is gowastteandilpk cemd tsiensort 4 ifqoindt gelider passagec4h@d) hole 100

to'Uﬂ%?%%%%&%ﬁ%&ﬂé%%g%&%%%é@.gggg ¥%§“§9n££89158?p££§§§e 360, a
meniscus is as slimly formed as a flow backward flow of the ink
I does not occur.

[CG0100] in the ink cartridge 1, as shown in Fig. 8, the
non-containing chamber 501 that does not contain the ink I 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{theupstremninkendsensorliquidguidepassage
400 and the downstream ink end sensor liquid guide passage 410)

described above.

[00101] 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, e mede G tsigvitgeghambernel] éfa Pappét i eoedetnian erea close
to thane t f oyl ¢t € W p '

P ot The At s sdaerne Rare sor vRBs oty BRcRen cne
uppeéaiﬂkiQ@@talnénaeghé@bariigﬁ and phekédwerl@nkheontaining
chamBQP- €9pt ai ni ng chanber 501 serves as a deaerating

chanber in which a deaerating negative pressure is

accunulfat @ddi {061 02in Eden non-tdee taik icay ichiatp@rl 501, an air

. descri bed abaqyv f.or examl e, en the ink cartridge
1“trigggb%?§?%§e?5r°%ﬁlﬁécs Eﬁaaagao Gy SWHeFsés provided
at thal lsfdownper wbenctheni pkel evakrofrthethBkes@ntai AsNg,

15 chanbers 370, 390, and 430 is shaken due to the

commypi SRHE YibPabPoh 2bF tRECEFREThA alktwperofesngheole 502,

i nk caghehdgBelihk 8998£§§?9n1t9§_d&ﬁfééé&figgg'aﬁ@ packed,
air may conme in contact with the ink contal ning

the pepngeRsaimtoughames s Mo dissavasgiasgapdeaerating th&mber in

hickORt LHL PGt i i | ' €, of the

" lcink renaing?ﬁgggggé?ﬁg?yﬁgéggykg 6§ggkéuﬁggégggﬁter

[0019Ai 0 thHeennk goedelpassagedyhal desnmibedatlesve wifth ¢temple,
[ dj sgh ' ri. 10 wever, accordin ,

when eec%% i%%?%%?%ﬁ o# ?%égr%g%%e-ﬂ%%c??%éﬁa¥ﬂkagg 260 during

the gaetfatlhe dowtherthhee th& toktaenméhgochanbeifk 3dAtaining

90 are ally cannected so as to formthe .
Cham%%g%éﬁﬁﬂhgégﬁ SEHggg?ibﬁ Thellss tentiRfigP ebRhdetTopration
or tHen ltiles inay,stdteavHde thiequhd guteei Ppassade heuhReq on the

i nk s l'y hole 50 is configured to have the upward =
carringe Qiwedt Adindiig CoRCs aGeCOTREct Nk Fhr Bhai HRRGoT 2 ining

chamb&€s 0eSESNGH Nehd | Oisnk ddﬂé’&}g@r{;’ﬁ‘?& 496y 5 e{ﬁ’e@i@sixi}%wecontaining

barrier wall that prevents the bubble B fromitlow ng
chambers Re ol theanast HenogotRer thaiink samainsi t Agcordingly,

he HidficH! e; ing i i .
ch kG o iy e B ELADD LR L Shrcoce
with tiee | bikk caFsehalgeling separated fromthe carriage 200

(00185) CUSKLUERED, J00o LTl guL 05 REERIEL L e Rotenih o0
abovétadeket Heedowistarami8Fe 1, the three ink containing chambers
370, 390, and 430 are mutually connected so as to form the descending
connection and the ascending connection. In this way, since the
liguid 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 liquid 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 chanmbers 390 and 430 that are 5 connected

in the_s d and subsequent stages function as the
MOVERRRp b HEpREECRGE -t 1 APAF P ¢ e PUBBFBSE B m@rk B tom of

the 1HR URPEELiHpk ICQQt@b@kEGrﬁQan€5e3égse@nHQﬁgue§FBSQQHon
side. For exanple, when the ink cartridge 1 I'l's
enabé?éeﬁh?ddOWﬁétFE@m/EaggﬁgéteﬁfehdﬁnQUbhlaﬁ tapbantlocked.
c n LN [.ZO I r ion. . At
oL e R S0l R g 803l S P e
conngoted| Ly thk senvadnand schasheestdeesgast function as the
he . bubpl
crapfif B EHOL L PLRCKO LS B BIER af 11 BUOPLSS s ne woper in
contspates dfantthe 30k orcanéan;ﬂtme@rh@ﬁw s B89 e’%%’)&ﬁn]_ﬂ]@ when the
effectivel ctlon as the trapping space for
ink ¢y Jrcﬁ%et%éff SR es thgpid6vePasEags) Akt esding in an

up af®RBWH Bd rekttibe ERKeRAB 8h N N Ghaer 39034 o430 at this
serve as the barrier wall for blocking the downstream

time npblfeResetndhed badblest10nsof Eeesuluntuahéybibll eengeéning

i t e
chanL 2t B OILBYC AT, D000 0 d Yoy JOMIEL 00 pocoe

Howeyvek, comiraiwhiengsud & hraarenc8T@ st othheupmke gapazt@s of the ink
bl
cont$€§§l Scﬁﬁ&?%fg“ﬁygran 4égngfgeCEkv%uydguﬁggégaea§86he

Wi hdirng i n
trappong adams Agrttsmpping aiteai nEbgwahasless. t Ooreover, the ink
connunlcat

wth e ch .0t he e ink
1 rem@sii, g%lng£§%aﬁ%%r 1R EbBBESIBBEHt%ﬂ$nﬁfO PAEZS as the
barride wari{k?_ qulrdblpassﬁget}@@rddmlsmﬁ%@rﬂh@drefﬂe@m bgaght Mhbbles.
t he ete q_ osition_of the ink reS|duaI quantit
As a §8ﬁ§i? ‘ihei%ub} S8det FeLhaPpr dbr TRt he fPaAsyAndofo the
down st Spasesi dé qui d i ncreases due to an erroneous

detection of the ink residual quantity sensor 31
[001Q%hsed' by Rl krbh| I@ay e cBrohet kol wekler [ D04 06Pntaining

chamid¥e #hOVve- Qﬁéqmb%% ggrsg bdg@oge I-L&\'fdegﬁef n%ssgong as the

cont ai ni ng chanmbers in one cartrid ar’e
usabyrifh iseved.nsThe th@nﬂewnwﬁrﬂhﬂlndkngonmequ@pcﬂﬁﬂﬂnge 380

can be determ.oned t
for sg3URBSAD S SRR MOl 070, DRI GEARS i cac
othexrem ainnthg Tihla Tt 4 incirren sesymiddre 390r, ethbhebpiolsSi¢iBRitering

into k%}%eorlcpck tLpJ:ede ?éjag%%?e(f? arqerbt]é%a%?fgvebr?gggefrng$t:lrgzl\ghing the
detection position of the ink residual quantity sensor 31. 2As a
result, the problem that an amount of disposed liquid increases
due to an erroneous detection of the ink residual quantity 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
blockehBer doppgtoPpmNERy emghen ofhghienkubbilgst He improved. In

part@@ﬁiﬁrde§ﬁé'989e {%EQQﬂi 4&% J&f&fc%é e%tﬁgcgeag%s or the

[owered to a predetern1n ano
descppflépoi rgniekt ion enchehesetdmiircacbnhndge i bnacrofdirngd, the

t : eppla diinent_ wi ll be i bed wi
more, e e R Ry PR e B TR g kb T2 o R 56R08T °F: Fefchdny the
detethkonepbiliktiing aﬁpahatmﬁkU$e§iﬂgauhQuéﬁ@?Fggﬁenga&hod

ordjng to .the exenplary enbodi nent will be _

[001§Zicriﬁ§g ’“ﬁ§“§ﬁg Iy thezaboye rdks¢ellbed jinkgcartridge
1 isappededtsd 699 inalddasard lakpk%%%'r&gngﬁcﬁﬁehﬁ@‘ 640nethod

connected to an injection 15 port 601, which is
of ipherbdngyinkphRERi AjeprEedsinknceRErédaer ldgecobddpy to an

) cKi,Rg
orenf g ORAACK 10 PS03 D0 SO 1100
and @60109] The ink injecting nechani sm 610 includes an

filled Kk
001 gt oPeeERh S T 2 MBS I MR BHR Bgovery
methog ac¢©odﬂpassagehé1@X€mmh£ﬁyeﬁnb@diﬁ@ntHWBDIIbéldé&&rlbed

601 alve 614 fo o enin cI03|n the flo
passagg 61 gw%efﬂe n9t h pEﬁB %gg BRat ? lPﬁJ@EP?Bﬁtus 600

inclpoes aﬁrO]lnk[ 00320} i ThemyaRauMB8UEKD RGN $B 880injection
621 for .generating a negative

port ELC R Furli ARFBY Bihe. FHBGDITG2Br CueREngs WOt e e idas

bodygﬂbﬁenﬁﬂ%ﬁag%u@%zsh@klﬁb|ﬁ@bﬂgnﬁgﬁ,@anEbﬂﬁeEE§§SH5ethe ink
enerated by the vacuum punp 621 to apply to the iInk

suppEyheye hQ| ef sohe aparhkidgapbegs 10 being provided in
[oozwﬁ | lﬂ%Cirgéih%ec%ﬁaaﬂ@cﬁ%%mﬁ%tdl@k@ggﬁa' ' e&x’i ik LD8k 611

which flows fromthe cartri
for Sltloquf@ Bloe de paslsagkisgR2 ébpurmaﬁbii (fbrt heneﬁ)nga:dmmmk stored

in th%ﬁﬁgk%n]@%idd t ef&bﬂ%g%e %Li%m %@l@? 2& t%gghe injection

m st or t P val ve
port d¢Eni agHck O\aln@ telid qumplergm@beclmﬁs@gﬁ&EZOkaepwgage 612

secuddlt LOK AL 872 208 the | ok sippibcholecgp. 00111
[001T0nfi ditatisenuuer sackingt hesh&hisiesd Mk nealiddsdgevdeudn pump
621 ﬁgf'ééégké{Egg a negative pressure reguired for the vacuum
sucking; a liguid 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
passage ©22, catching/collecting the ink, which flows 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 ligquid 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 comunicating 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 mhich Is positioned in a downstreamend of the 5
gld i de passage 360 constituting a part of the
Whlcg E ﬁF&QPl RYTpa§8dgeorBOnireing] wikd ithicesrpen ink

contﬁ@ﬁﬁn@oéhQ@@Q§'§fbtf% EB%mEBrQHg£6PQ£ﬁh§E§ic %fggggage 150

through the outer surface fil coverlng
is dspermépedofint hBecaicindgy bédy pOsstias Dppoenterﬁn the
b 0 0 the_front orti
trrolighPRERE, S0P pHlelo €105 Eboral Hirs Ao FRFaBirtn Se cne
liqubdrguﬁde,phesagxaﬁﬁDepoasseabtmggnenbe&tOthhﬁelEKQ
8 r-t| htI h ng the fl ow passage 612 to
Comm%oﬁﬁ%c%ngo ?ﬁ% gﬁgh hol e 372 is provided by

[oolieghtl yhpr:asjsecﬂtgl(&gqjd’tﬁ c0heoppbEoUghchee 3k20888-hole 372
att in surface_of the 15 circunference
is Opﬁpet%lq’é Ajﬁ?eh%%E%?ErfF@mffeﬁm FRETH AT biiepear surface

of tﬁ@lc@ﬂtfhﬁg§a$é@ydg@ @@dys1Qof@6ﬁ?§rm'ﬁhﬁﬁetﬁérthrough hole
connunlcatlng passage 150 is forned so as to

coﬁﬁwﬁ Pcht et ®rchPe el epsdr kbstt lpperssakecoi? dnsemged into
o §&zad1%ot1hef893%£éﬂgle°f t&%lfﬂﬁe&t Irr%%rp%r the like

601 is not limted tot si'tion oppo
for Qhrnbg%htheaBJZQWllF@rtfe&aﬁbb‘e pamsageabk2 mb@reomlﬁ\@ct to the
e rear.surface

throu eﬁ&i n37§0[%0§9&1%§e&oﬁge oﬂt#x &Fassiag agﬁ}aﬁgrthe

e car rldge as’s
thrO@@BTM®bﬂ P?2MMm@hatnaehi&gesomthh whbhe seandeei 8g the

: e 310 [ OVi ed on the re surface or the ink
01rC&ﬁ§%§g%a%s%5e %%09%ﬁ9 UpRThgte 35% posi tion in which
[0011hE i nmeé;timc%omq:rdr@%’b:u orprawi dedt rf80314bdy 10 formed

A r to the exenplary enbodi nent, the used ink
in théggi?F .%Dgfg“%l%%atrlé“c%\vggé&gﬁoléo reu$aBMedi $k 2Gak Prodgeinicate

WlththéwﬁﬁéﬁmoéﬁQ@p@ﬂ%Hﬁ@bﬂ%éln@%géﬂéﬁﬁar@ﬁdéﬂ@?hégﬁwltlon

ort-formng step of opening the injection por
of tb(eo lPH@‘%llroncBﬁﬁﬁnﬁ%t4%@1%§r§agéesbt%chgd>%ltmn opposite

the t¢PNYH-GAIR Wibh the, %i K fﬁ”g a@'nghgggn€§é fﬁ?ﬁctlon

a vacuum sucki ng step o an removin
port r&dsl digalf drmiedamd th@sreaalsarfacenafntm@ ¢mmthmdg@9¢dﬁy 10,

ox AP L1 L YIRS 0y APS OGO i
the n@amwdeir@r paaedganil)lj@ltpm‘vndﬁd ohr ﬁhghréame sLﬁjf%e:IeJ 8R the ink
guidéﬂ%assage 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
liguid 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 ligquid 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[ 60116y heth@kabQW%C@esgrmb@Uanmkmr@t@veaydnethedlmhg step

. ] C C |
of Sée%oﬂoqﬂ}grgﬁtﬂ{i\éé?% iafoarct 85? ai%er T %\.Erql) | ﬁ%f:'&}_tlﬁélg step.
(0011 Rk caSpebdgecalﬂs péhéosanmlhg shep step Qteppbplmglch the
10y DEhTUSEL A RY L S0 (8 e AL PUMELERLLI I eraing

a seabmnynfmameomnhhthpe bpparpmag,up@eth@nklggnta|n|ng
re-filling the ink I sealing the

E r 370,
[OOlf ?ect?%ntﬁﬁr?b%ﬁﬁ dﬁﬁ?ﬁhbﬁgel%klr?ﬁ%ngﬁpm%tgﬁépgf the ink

cartAsdgel €Stbtordi ROEESEHRYSA8E1ESY! @H’ﬂobﬁlfﬁéh%e Qngtbb of
is.not difficult to re-fill an ink cartridge.

re-f£1pding|the e Teskampl ARy Erbow rentdge Hel\ﬁa@@@ﬁprmed by the
stepsélﬁkcblﬁ@nf‘ﬁ&pt}% :Lﬁ"jjégtfgng;ggr{e i"{]& the ff"géjrﬁhuﬁf ating

and residual air remainin e inside Trom
passagppl 30 if@lrerBOerélprlgvt}dedmkl\dcepdamgjcy commiuen calte with the

uppebhBUL ddifsr Ll BOnPLERIRG LEakbLE M e RSB TSnk 1,

anoun e |nJecT|o
sealjpeyf oheeihjOtide pokc gﬂﬁ)ﬁﬁ passiagese 3801 #4249, si:rﬁ;dlél@teps.
i_nk ¢ ers of the c rtr|d e

dy_.
Bs 2 feATE COETOTT S GRUSE | nd OvbpPEdEd Tadtons hot Gr2ricult

to renviIDnaeninkapdrthuggal | the ink gui de passages

[ heluding . the ink _supply hole 50 as well as the ink
001Lﬂﬁt ai H‘l?&,}“e ERSRDAAS Y3049 nandt R (7 aane prekingepyep of

sucki®diddg Wdndbdhey nerd 'ﬂe's%@uaa5 ihKahd LQQ%&\?&& Bélppll.eénalnlng

that are m xed when the ink is re-fi can
in th@x%fﬂ%%%értoﬁk%@ﬁm%upmm 50 Hest @r@mﬁ@dt heQCCOIfdlngly,

when O&Eé' Oegbya W‘ﬁllﬁn%@?%ﬁ%‘f’@é%f g e % i'%}lﬁ(#termlned

bubbl es”can be di ssol sappeare
amounjpdef e idéplessuoizat b 1B®eehwonopﬂeht6®h 1$mperformed

cre SOPLGLIGL (RLIRGDILGEENELB! 408 YEEU FUENLOR concainins

chamb$m$|¢f|tmpt¢mmtrmdgedM®SynD® dreatontrbheednknder the
contai nin [ [

cepr SR E A S 3l S L BB TRICR. e Samsases
inclpdissagese Fok @Wﬂnol@%@r@@hﬁ@llhﬁé Eﬂ‘ﬂ@ iRk containing
cham]cgeersl %L}%l 3 u(JanglnF:iy43O can effectively refill with the re-filled
ink T.
[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 I does not float in the ink containing chambers or the ink
guide passages or is not attached to the wall surfaces of the flow

pPassages. For example, the problem that the ink residual quantity
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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
sensgr| dpRaE Dot B YoPPEEREEoR BF R P OhEBEr B kyjuibpedn the
vicihﬁt@h©f0%hbrﬁﬁ%?r@%@ﬂualoq%%%tﬁ%ﬁos%%%&f‘Egﬂiﬂgﬂégived.
gassages connunlqapln%.mnt mutual i nk containing
[001d8dnbefdncacEbrdilngegt iom Divertr 603v ése@ riovk deat tim dge air
K - \Whi t j I S.10Nj - the . upward_and
?Ommﬁgﬁﬁagﬁgﬁmfﬁﬁfﬁgef?@%fgéggéﬁéféfﬁéfg%%%éﬁél MRPERECS i WPPeT
ink gondaipasgageaBi8ert hial, serwenlas@an beddsgendioay ihitguiadl the
L which the. ink containin chanber s,
L g IR b B B it & %) e B dsaage dae body
10 aA@0inthathsetveaidsgandaspesshges! Eauindnguhdengassa8enutual
ink b§ ﬁthh t he iﬁ% 15 contai ning chanbers are nutually
coRAhEcHERY WABRPERE-bubble B occurs in the ink
cont ai ntBgrahagher S7@nenrébevapstrgan-ai-des abhe; % wnicn
| remai,ni,ng in the descending |iquid guide passage
the 1nk j ing eotige pahei 8Pvaaf | afdas@ichy insdng flow passage
is rdewnsteganmhnpeye i 5a¢€ Sa3ggF hi S
it Qs diffigu|tn?2$ ?Eéaguggﬁggggeﬁﬁgr?ﬁakiﬁ%é%ggogghén
descepfipgi dkapadsagédgspassatkonyt shthb dbenstkeammsideing
ddi ti h rd.w nding flow
Cham%gggag%éfé#kéé?%%ﬁ%g tﬁé§$ﬁgg%gﬁ$gﬁﬁﬁnéﬁ%hgﬁﬁg?sp?883%8 420
that eyt yas eonneceadinghdigppergspie gmnfadd®yi Wkich the ink

i nj hanbers 39 430 on. the downst
oo SOBALTLARRELPDOSES 90,000, 430,000 SUDSLLS . o

occubsbiol éhe Ackorah i yind Rehdipper 39pasLScHY th%&tretaﬁﬁside, the
ink ﬁ%??ﬁe‘ B from poving to the downstream side. [00120]
Hat 48 the Thibt SSCrapEing fafbiforusfet RasFrgni gerves as
the bguirde r Pas5 &gesh BROk angl th203d 0K s 8L OGRSt HK the bubbles.
contai ni ng chanbers to be nutually connected or the

FOr bbbl €525 Api hy FUrtFbho ekt ther i Hie 3okt & mmigering into
the ﬁ@@n@@Iée3§Q$§Q§e4§@0090tP@ogowﬁsﬁﬁgagbﬁﬁggrégm sjde.
recovered |ike a new manufactured I nk cartridge It
Accor dihgi§ditice thethewpwantagtdr@dwinkrdaviniige flow

passdy 408 DUEOLELS SIS SISO UG, 10 ARILE 041, s
conng¢igenlr ddchilngerhepalet et ohed4Pnk 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 liguid 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 chambers to the ink

guide passages can be prevented from reaching the detection

42



10

15

20

25

30

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 recaovering the ink cartridge 1 according to the
Posigiipdr fhanbvdineshduadhananie tynkensor njlect 8¢ ai meomilt, the

proHl@n used ik Landdd dge cli’ljisﬁtggﬁedc%tfp%@{dtﬂf%fggs s duye to an

cartridge 1 can be snma nor eover e 1 nk can be
errqnfm 6¢teicthiont ofdaneeiing relse dowilgipnahtitgcsenmonf3l caused

py tHe ﬂd]}gﬂgeaflitr{flq)qg L %Sﬁ %chfl}fseuét , the 10 recovered ink

cartridg can be nm red in a low price.
[007[200122]ThAter st.heni hkecaethbdges resoyves eth@y isdicGhhia cartridge

recavery thod is provided, the expected life span
1 acGPARES FuriF CoTTil e BPLHESH GREPr FAgel Beconesiected
intd ohgetsedcOok dat@Iniddde I eREUS €8S o CaNebensaVee: BlWye 1 can
b the _environnmental pollution can be prevented. 15 '
e 5 ePRGIREEoY etodtier di Ced b6 Aederérd: Weé thpt damaging

the GAilgiirdge fisctiiRAXRANTINE 1 ANE4NE idde cart hisdde S 11t the
provided at a low price, a running cost for the ink
recoveresy ilmy §§ rapais Js G@an Hse meethicet.urald Hough tdwe price.
001023 ti @meRf e sii ot t S d By e RIS
: co?njruni cgt ing pzisnsage g%?#%tre%%dca yeséquv(\ir} IF tHhe Cvery
methpg ypperetosiedippére enkecoatlal nfagremotierh820 quid kentainer

0 e i it is.not limted to the
of B0y CHEPR, Pads BRI Hondg s AR cpetitany e Tesources
can ber mededn anide thiet enviuchaee tfhll PAQuttihe fddimMb8Q @vented.
Furt ge c%ntrid e body 10 so %f to directly conmmunicate _
Wt CRECCuppErmos S FPEr S Mo EETOHER e HATh & tdAd dge is
inexpbakiive,peadt theetnpnca 2orifige MStp MPSLdLAMSIA8ow price, a
Specifically, the injection port can be forned b%
runn Eﬁiﬁ&StafﬁglEthlPﬁeJSEt@Fl@ﬁﬁﬁacépparﬁﬁe@ eavebpngeduced.

the captthdagnbesy pégi%QpaSo%OtHEfEﬁﬁb%tﬁ%ﬁggekeagﬁl is in
w,t h the uppernost upper ink containing chanber 70.
the pAT;GarFRehCatREIcBRESagENOL 2B aits commoveda3@samdth the

thustt hspdt118Qd t thejniection
uPpeport 02§? bé'forﬁ%ﬁiﬁgﬂggf?ﬁaﬁggﬁoszabetW§'9§%¥988$emplary
emboginensr, ithési ppécliipatelote tae pesfiaimed byoboekagpae, an

ins b LIS GPELT 05 DO D YRLGE, M R T,
80 cmg:heocdirtedtiog bd8y 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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comuni cate with the uppernost upper ink containing
chanber 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
S port 601 which are all the sinple steps. As a
co Fate ¥ifiocbssPRESIBEOSE HBPEBWLIRK cprrrilre@ramgrcthar@oer 3170,

as d¥¥cdiddd @Hdvd,0 4 esddd |ofa'}é-rf&ll q{\ﬂt &fg I{qojl%flt]o the ink

Si nce the lnjectlon port 601 is pro
Carﬁﬁﬂﬂﬁﬁm@sisIvﬁﬁﬁﬁﬂmﬁkhabhhalﬂtﬂ@Cﬁhambanngthhelxmgemmnon,port

for P@—I‘Efiffﬁg%c 'enfﬁ)k %l lré hrisllftp cfr)tHr al IJ%%H 5 la&d&%gla§ lf@ ection

containin anber$ ‘equi pped’

portafdli nttolatherkial dhgus tep pastages cosmmicatlitngs }fer]:Ua:eSSJ_ng
I n e

tu I |nk cant ai ni chanbers ordin
COSt'rneicof/ler ed !l AK caertaﬂcglg'e 5 MY \ﬁrﬁ%{fc%%gﬁ%%q sfill an ink
cartimjodeet.ed, the upward and downward w nding flow passage

5 |s recovered in the ink guide passage 380 t hat
[001£&]y es S BB SCESHTHEN PRAE P Yui 80 Frsiidrse 1hyt hthuplpermost

uppetrth@nk ko €00 @ i harfATbehs ahe éﬁﬁ'ﬁ@ EM €eraaci 80, 411 the
and in the ink guide passage 420 that serves as an
plurgdddnd? hg 14 *aarl’gagmae Oé@éfg?a:gres pyuRhPeH ztrhehermartrhldge body
Nt ak-Bi c S I c n t
O e s ecurs P fRal P gbs: SPRRELSSRridE WiTE mutual
ink ggniRéndpst chamosirde, the ink | remaining in the

wal | T o e D R B e R st tar et 1n¢S which
the bokblesinj d%dred,hltsmr epwamd ahdlmmvﬁércﬁ:l}}ﬁndlcﬂgstsfg%w passage
I Lnto. the ink qgui passage to
is rfg'#%pf ?8 ﬁ gr& ndke i gedBasss oty ?%g)dl 3 S Viste @S an
descepwand andudawgwade Wwardiage b@OWh1%%S%%@eﬂHm'dﬁﬂﬂ@@dﬂﬁg
he ink contalggy @chanbers to be nmutual |y connected,
0

Champgr s, pherMepaa ORPECARk Tl dihfy ietambéds Bogsage 420
thatafdrvd3tadnr Be oW siy @@%%Hdguféétbé@éé/ S kazs M@]h%%ac&%e ink

or trap the inflow bubblés. Accord
Contabﬁépgsﬁgé@ eﬁﬁe@éﬁtmﬁﬁéa%&WbF@nnggthfroWhﬁnvthg bobble B

e dhat
oecstBeutonts it iey QLR TR0 oy 418 WA sice, oo

ink Jngemponieg i | r@@&d@dlmq danmudichigng dehpabenget serves as
che SETOLLY SOREGL 0 R DUEELE OO B o
For fowasteaammsi e is deﬁﬁyeubd fd4 the bubble B entering into
the ink guide passage 380 to flow to the downstream side.

In additicen 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 chanbers to the ink
gui de passages can be prevented from reaching the
detection 5 position of the ink residual quantity
.. sensor 31. As a result, the problemthat an anmount of
likegaspeéenanpfarburndr éakesagtisitdecah - erroneous

det ect i : i NK; (W [V quﬂg' r.,3 .
causedA8%§P§héggﬂbgﬁgagﬁfgbakgan (iéﬁﬁééﬁquﬁb%iéfrﬁﬁge L
the hiebianl® ecaterildge fromctbe dimyg ¢ ttdienionemplaaiberito the ink
. ' , e_Lnk _gquid assage_420 b jch the .,
3o B oot B P A PR ERaHnEr Gohr Sonb GafiPy oot Lon
positbomert ¢thesbdnrsréoi dws gt iascerdisbg 80NNEN iE0Rek§1t, the
onnected to the Ioagr i nk contalning . chanmber 390 and

Probf%% bltF e cHERBRF 4309t APBBGH { heULPstiPEaR7FRR JBRJLO an

erroB@feorddtidit ibrgWrdehpassroe 40 AN the 1dPMehEeans i N useg
end sensor 15 |iquid guide passage 410. The |ower ink

by thenbahhlfgiehbfberangdeardlVvefie buffer chanber 430 are

[00120f conmeekedi By theriNlqguidg-Passads +420meTheemplary
liquid container according to the rnvention s not

embogipgiied the ipflegnbgveraieszys P bonvhyohathompaiA pdithe ink
cont & nihg i Ak Ly COPL %Htﬁ‘?%@g«g&gﬁém@@ _bg mutyal %er the

connetted so as to form éscendi hg connectrion
asceting heomseentdmgl s onmececoadi o atlser ieser shapecshesening

y. e ternate 00127 Iq%gﬂpition in the ink .
chamh L8l S 0 et et B BTAL Sl N e 1o
end sahter timidkugdide passageo 38R thatcseisves amdnt BRd sensor
assage 420 t hat

. descendi ng connection, the ink guide
i S SR U C e e Ak F SR Sone F A (M bRToA90 and
the mMfffdr thembrl gBDAEre passagmh it dddly $8EVESKaGuite passage
ascendi ng, | i qui d gui de passage, the “descendi ng

420. cdrrett #oHd CONtEdMeZedC T Ar T Hed bat et inVewtpasstyaossoimited
to thdend e ale PAL 115 9f 4 e: SOPDENALT Oy ‘iﬂ‘afﬁ%ﬁ%&egﬂ' i d

connection and the ascendi ng connection (the order o
cont g Hel jfp seereh eiee v thee Ot wsklendianéstand objatto diem the

LA - e Tll j nin s.are .
oo QUGS MED 000 UL DAL RS 1 o
shapeg riwheaitd orhey here | fui erwoiedi ni ng chanbers are nmutual |y

ona£gneckebodf e ey ety o Losel, one fescendiif, o une
exemglleery embictiimg:rit,qaifd ceobkai logndle 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 liguid containing
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 [00128] The
| i qui d contai ner manufactured according to the
champgy &ftaReICOHRC IS ¢ ddratothhid liawk dcfakaws @ge the descending

connBE€bHi £8 (s ARy rBX QIR 18RO MBA o ¢ | L AL HY such as
the liquid consum ng device having a
a horbpeaiakreaneeheen o wihdehohhwhl thutdhel Idwpiich a horizontal
- at.al cordin o,.the i i [ unted is
airelSRLR, A LREOTRE" Eabbb PeoBEEIN B 2558 5t us
[001&8¢or drhg flaguhe exenpiacy smhodibeentred Eeeoliddmiod to the
. consum, ng_device.corresponds .to various apparatyses
inveRR I3 TRl fie LiRe CE8nE I REF- A0¥aERAG PORE GHORAFCRY e the
exemplguiydepbbtianBak .i siatiaghedchp and degachedoht@mingndevice
which the liquid contained . in the |jquid container .
havigpe? GPPIA‘ee st GG POTEs oaxahprescbi-ihé iapdai gontainer
acco€8RaYMt A0LHEVE G8chBebHIesanoARPAKAE HSnBAVY NYi tB4CRLOFhe ink
. materi al ejecting head used for manufacturing a col or
Jet PrLREANTIsaPRaistHs| pgarddéngstal tHespkayplanvagplogtioent .
havi ng .ect [0 eri .can [ t :
o) ect | hoenead e P o oy A Cor SerF o s gy vag lous
appaaptusganilci &l idicd phaythardnaafinelrd agrieshiedrodi spbaywha®h the
liqugejﬁgt?%rll‘%%ﬂﬁ%ggfé a&@éa%'\'?e\alcﬁ ng, %fn% Qg3 G .rtbt er S’ndaxﬁhich the

used of manufacturing a biochi
liquagparrataisidrhvhntheal sgophe- @) ectnay a rbeadopisiest tor. aspecific

eci S| ipette, and the like. 46 47 CLAINS:. 1. A
xamBiER T EPMaRir HLPOP I 0 ST S CBRAReP aFBarstus having
a coleanpatst gl Predtidigfead isdd Ho € aitnai Mt Wiirhaic®ior filter

det achably mounted. on a |liquid consunmi ng_ device, and

such\gs @nliahpfi Sesstal HarIEY rc BRf FiRfeR BAIL ¥D NégHMy AN electrode

matekigyi@céﬁ@ﬁ@&ﬂvetBgsﬁﬁzngﬁéckﬂﬁbuﬁkﬁg akcheast fbREERg an
l'iquid containing chanberS; a liquid supply hole
elecepafectsl @s pa ereanieBLd cumsiim agddefieédand ssion display
onf Yt i Ol ' i
rEDg o D PHER N B LS O kB g e
for mpausfayt fomgai diaghihe dn qpicd retmsahaedng m sheple ejecting
c e o_t L. quij.d hgl e, .the-liquid guide
headpgggggéo%o%nég?F%égghep?#gg%é’c%ﬂﬁa?h?nél%ganbers SO
as to include a descendi ng connection in which the
[iquid fl ows downward between a pair of the
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l'iquid containing chanbers when the |iquid container

is in use, and an ascendi ng connection in which the

liquid flows upward between a pair of the |iquid

cont ai ni ng chanbers when the |Iliquid container is in

use; an air introducing hole opened in the liquid

container for introducing external air into the

liquid container; an air comruni cating passage

conmuni cating the chanber with the air introducing

hol e; and a liquid residua 7quantity sensor provided’
(1$Jp¥the i quid guide passage and for outputting

é ferent signals between a case where the |liquid

guide passage is filled with the liquid and a case
L. tiidlilof &.Qméc%uringg Hohidbstaigéti dfnRseage; the net hod

er conprising formng an injection port in th

al Pfov,‘ldwmmllm conjaiperswhigl iss detachally rayed e 4 QUi ‘f"ﬂsummg

(mvéﬂgmﬁhﬁﬁﬂ%&1n&QJeCt'ng liquid into the chanber through
nJectléh port; and sealing the injection port
af ter tarp@ambqr@emﬁgwg:duts cerip ligeid dheran, tinehambeniggfuding at least
1, further conprising

thm%ﬁqﬁggéﬁgﬂ%ing ?%§1 chanber before the injecting.is

per f or mediquid_suPply hele hessnestablsy & ribe tliguid &P‘?ﬁ“?"“g\/\ﬁ%‘f‘@’l nd
cont{ﬁlj;l?cdqg%gl?%wl%lJl:%nﬂaﬁiet?ﬁlrth@éﬂgﬁlgettta fHRUGBidlcBRs urdih krﬂe

ulrd contai ner obtaine the
et hod aéwist gliideppaswza fiy soidingshe Bpud Gpntpipgl = the sha")ieer to the

!1qu1g%h€3%gh8£ tﬁ@ﬂ#ﬁficﬁ i f)ﬂ@&g@ c&dngé{ing (RO &ﬁﬁamm chambers SO as

oviding a |l'iquid container whi
to indletiet ﬁ@mnglmgsm@twnam which |tllfdi<¥arldcfb1?§tﬂ?i‘”ﬁ§afdd’€wf‘€%a gaigof the

hqul}M}orﬁgﬁ ﬁg NRIiRESwhed trd BYRE Lottt 1088 ah af A8eAdifl connection
d hereir n, the chanber including at least three

in wmcq diediquisrflanisnipwarddietirese p pair o rhed'awé cgpigigimg ghgppers when the

Qsd:0 the liquid consum ng device and

im"ﬁ%&??g%?pﬁ ?o supply the |iquid contained in th l
chanberantay inteuping hiplg opened imihe diatid woeginerior Flﬁfl?f’%?"gﬁﬁx&é“a

: GidfcOfaigdsl ding the liquid contained in the

mnﬂﬁgﬁggrdfot?he liquid supply hole, the liguid qg
passageancHh FeBIUAGaHNEePISHARE CPIBHMAITG (tkF CHARsE Ly Jhe air

mtmgﬁcmé Q)lé gg& ude a descendi ng connection in whi ch the

['Tqurd Tl ows downward between a, pai

contai rfs h@:%ﬁaﬁ% Hgaqméﬁng.qqé)rqwqullﬂ t@dmua? gide pagsqgﬁ and for

-outp#lfti‘ﬁg dﬁﬁ%ﬂ?ﬂﬁ@éﬁd&eﬂg GONIR&E HRNiquid gl Sd3sdgh s fillegduivith the
OWs upwar tween a pair of the I;gﬂ}ﬂ C ntalnln
liquidiaadhease where Air exters theiliguidguids pestpgrathe;

ai E‘on%ﬁnE'XH &bl P&t PARSABSMIRATIANAE Pdsape s fero Qhﬁ\ﬁ‘hﬁlbatc with
ﬂl\g tb air { met hod further conprising
€ CHIAMoer,

injecting liquid into the chamber through the injection port; and

sealing the injection port after the injecting is completed.

2. The method according to claim 1, further comprising depressurizing the chamber

before the injecting is performed.

3. The method according to claim 2, wherein the depressurizing is performed through the

liquid supply hole.



form ng an injection port in a part of the air

communi cati ng passage that communi cates with an upper
one of the pair of liquid containing chanbers which
are connected by the descending connection; injecting
liquid into the chanber through the injection port;
and sealing the injection port after injecting the
liquid. 6. The nethod according to claim5, further
conprising depressurizing jRe chanber before the
injecting is performed. 7. The nethod according to
claim6, wherein the depressurizing is performed

through the 1liquid supply hol d
‘. obk oy et SR A
to 7.

5. A method of manufacturing a liquid container, comprising:
providing a liquid container which is detachably mounted on a liquid consuming
device and which comprises:

a chamber configured to contain liquid therein, the chamber including at least
three liquid containing chambers;

a liquid supply hole connectable to the liquid consuming device and
configured to supply the liquid contained in the chamber to the liquid consuming device;

a liquid guide passage for guiding the liquid contained in the chamber to the
liquid supply hole, the liquid guide passage connecting the liquid containing chambers so as
to include 2 descending connection in which the liquid flows downward between a pair of the
liquid containing chambers when the liquid container is in use, and an ascending connection
in which the liquid flows upward between a pair of the liquid containing chambers when the
liquid container is in use; and

an air communicating passage communicating the chamber with air; the
method further comprising

forming an injection port in a part of the air communicating passage that
communicates with an upper one of the pair of liquid containing chambers which are
connected by the descending connection;

injecting liquid into the chamber through the injection port; and

sealing the injection port after injectiﬁg the liquid.

6. The method according to claim 5, further comprising depressurizing the chamber

before the injecting is performed.

7. The method according to claim 6, wherein the depressurizing is performed through the

liquid supply hole.

8. A liguid container obtained by the method according to any one of claims S5to 7.



