LI QUI D CONTAI NER BACKGROUND OF THE | NVENTI ON The present
invention relates to a liquid container for storing liquid to be
supplied to a liquid consunming apparatus such as an ink-jet recording
apparatus. 5As a typical exanple of a conventional |iquid consunng
apparatus, there is a liquid ejecting apparatus which ejects a liquid
dropl et froman ejecting head, and as a typical exanple of the liquid
ej ecting apparatus, there is an ink-jet recording apparatus provided
with an ink-jet recording head for inmage 10 recording. Qher |iquid
ej ecting apparatuses include, fori@xamuenTEINEROParatus provided with
a color material ejecting head used for manufacture of a color filter
of a liquid crystal display or the like, an apparatus provided with
an el ectrode material (conductive paste) ejecting head used for

el ectrode formation 15 of an organic EL display, a surface emtting

di splay (FED) or the like, an apparatus provided w th a biol ogical
organic material ejecting HﬁﬁﬁgﬁgﬁﬁDfﬂF EﬁEui%VENE&ONﬁ a biochip, an
apparatus provigded with sanpl e.ejecting head as a precision
?ipettf, and thﬁrifﬁfszékTﬁ?i%ﬁ%}?%yr?%%%?ﬂiEﬁ A ) goptagpgr for
ypi cal exappke,gf; . b Qi ; par : ) re

used i n many pr?%tin S IR%F&%%%E%§OF§§ %?i%t?%é%’ 3%§U§§9H3i§§§£%¥tus
the time shchrastimome-ejdiehaidoralifgl oypang-saml | dots can be forned
at high density. As a suppl yi ng nethod of liquid to the liquid
consuniéng apparhks s twpiddlecxaypplihect nk-¢et vereiciordiing igppar abisuming
thefe

apparatus, there is & liquid ejecting apparatus which ejects
a liquid droplet from an ejecting head, and as a typical example
of the liquid ejecting apparatus, there is an ink-jet recording
apparatus provided with an ink-jet recording head for image

io recording. Otherliquidejectingapparatusesinclude, for example,
an apparatus provided with a color material ejecting head used
for manufacture of a color filter of a liquid crystal display
or the like, an apparatus provided with an electrode material
{conductive paste} ejecting head used for electrode formation

15 of an orxganic EL display, a surface emitting display (FED) or
the 1ike, an apparatus provided with a bioclogical organic material
ejecting head used for manufacture of a biochip, an apparatus
provided with a sample ejecting head as a precision pipette,
and the like.

20 The ink-jet recording apparatus as the typical example of
the liguid ejecting apparatus has been recently used in many

printings including color printings because noises at the time



5is anmethod in which liquid is supplied froma |iquid container
storing the liquid to the liquid consum ng apparatus. In this nethod,
in order that a user can easily exchange the |iquidcontainer at the
point of time when the liquid in the liquid container is consuned,
the liquid container is generally constructed as 10 a cartridge which
is constructed to be renovably attached to the |iquid consum ng

appar at us. As a conventional exanple of such a cartridge type
l'iquid container, there is a type in which conpressed air is sent
into the i¢Simgandiincharkei galat tomtvailiver and prakkidtse cehebi fodneEd mt
15 the liqujd container, and the liquid in the liquid container is
del i ver ed #9h ETRHti-de of the cartridge by using this pressure and

is supplied to the |iquid.consumn ar at.us. st at ed. above, hy
bressuri zing LR B GUEE VASEnRe T PEti O Coarn e SRT Shupiai ety
the i qui j tys, rnggﬂHJ n,J a
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hi gher st hags thepasitiRAfent heqhi guig seppt abACfrorPl SYEA1H Ntde GRS
where flow path resistance fromthe liquid container to the liquid

di schar ge partiries thieghiquhd togihel Thmike canahingnguppbs edtds onirt this
liquid container to the 25liquid discharge part. (1) USP 6, 290, 343
di scl oses mgtlatk toprdedgeabh ugeryga da% ilyi virheogpridssladivaid corst sl
into an inner flexible %agh and an ink-jet printer in whjch the ink
cartridge % TSumeddt REpFéReuyReR di i ithhRetegliguid container
pregsuri zin f Qr ssyri zin Ir.. 5 SUri zi U

is controlle F%RgfgérgéﬁcggéF%% I@ngﬁgﬁhﬁsopzpﬁfsigfégéﬁégﬂggﬁéo S

so thay the SURRNGRS whikni $sCoMIOALd to pe ARSI RO ABNL ol N
the ink cartridge and the ink-jet printer disclosed in P 6, 290, 343,

t he suppl yeief ltik@ikdnkonsumongrappechtaons.t he basis of the operation of
the pressurizing 10 punp. Thus, for exanple, even in the case where
the nounting ofdst Recpnkerkiend dgeamplehet | sikcl) et cprinidge | typodriquand
the ink is not .actual]y supplied to the inkjet printer although the
pressuri zicr?dltﬁdl’?ﬁrifst]a%ﬁ? ated, L¥RS | Bhyhdsht RemRisfd G Tof StHent into

ggeff‘g[i tz'htgx%l ﬁ%@ggiag%?ﬁéﬁgtl%%&ﬂdgggnggfr%gf‘”teo $52380r1 kL LRe M 38K,
g supplied.

15 the ligquid container, and the ligquid in the liquid container
is delivered to the outside of the cartridge by using this pressure
and is supplied to the liquid consuming apparatus. As stated
above, by pressurizing the liquid in the liguid container and
supplying it to the liguid consuming apparatus, for example,

20 even in the case where a liquid discharge part in the liquid
consuming apparatus is higher than the position cof the liquid
container, or even in the case where flow path resistance from
the liquid container to the liguid discharge part is high, the

liguid can be stably supplied from the liquid container to the

25 liguid discharge. part.



The present invention has been made in view of the foregoing

ci rcunst ances, and has an object to provide a liquid container which
is constructed such that pressurized fluid is sent into the inside of
the liquid container so that liquid in the inside 20 of the container
is delivered to the outside, and in which it is possible to judge
whet her or not the liquid in the inside of the liquid container is
actually being pressurized by the pressurized fl uid. (2)
As a nethod of detecting an amount of ink remaining 25 in an ink
cartridge tonstiaffed?Peo3dB stiradgeesnin ddikngart v iskes ofra Lowper Lojwhifcdy
fromoutside, generally psingHair pressure,

f t.hod i s disclosed in
USP6, 151, 03YRLE SAFCALEI & epBHSDN tEr 81 ndlistetl Of ﬁErt?thﬂSPBr 165t
a flexible material for .contajning_ink as to e t her
for det ectffﬁd"tt%elph‘ft&%gg‘eo*&% trﬁ‘é:lfjﬁg ]bsaénpuﬁggﬁheﬂr 8&%%%@5%55‘3 sor
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and a prespid 8re859pPizi8g fﬂuahgdisseoﬂﬁrbm&@ah dd ddameeahi tiwkaefucput
detecting delivery pressure by the pressure sensor. 10In the ink

cartri dgesofprthisdede st te tseasbunsd itha tot he etugpiliyngf tihek asocentoflled.
remai ning ink, the former can continuously detect the variation in
the amount of A%k desorébati shove. dbt ddre rigik warthiiéRAednd ofhe Herknet

bag, but has, a prohl em of | ow detect] curacy at | nk n%% 15 On
t he ot her RﬁﬁﬂfeﬁI9§ngbF§P &anuﬁgtét%§ﬁh§¥%anﬁgﬁtSBPp#ﬁkofe § i Hy &t
hi gh accura t u % {;1 LAk S J%? Y 0SB +n EOYENEL, .26,
latter is Cﬁ%?%@ﬁ%ﬁ'?% Sggeg s? e$annuntz% ainl? betore tﬁg reﬁginlﬁb
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the pressure of ink in the in channel . Further, the 20 latter
suffers framwepriol earthatigeheo anibeintnlefjdtnioriiatepriatpogri sand the
significantly small after ink end is detected and thus printing
becones i npdsdiebhet FHedesrbphiadsthade maleet Pringgropliheugh the
probl ens. The object is to provide a Iiguif contai?Fr cagable of
accur at e] YPTessurizing pump is operated, as long as the operation of the
pressurizing pump is detectedby the pressure sensor, it ismistaken
15 that the ink is being supplied.

The present invention has been made in view of the foregoing
circumstances, and has an object to provide a liguid container
which is constructed such that pressurized fluid is sent into
the inside of the liguid container so that liguid in the inside

20 of the container is delivered to the outside, and in which it
is possible to judge whether or not the liquid in the inside
of the liquid container is actually being pressurized by the
pressurized fluid.

(2} As a method of detecting an amount of ink remaining

25 in an ink cartridge constructed to discharge ink wusing a



25 detecting the point in time when an anount of |iquid contained
therein is reduced equal to or below a set amount and capabl e of
feeding liquid with some margin after the set amobunt is detected. (3)
In a conventional ink cartridge in which conpressed air is introduced
into the inside of a container and ink is delivered 5 to the outside
of the container by its pressure, an assenbling operation for formng
a sealing structure between a pressurizing chanber into which the
conpressed air is introduced and a reservoir chanber in which the ink
i s storedroessudiieadsEinid fed Spenatiten deasvsnan ldomsincaeéd pressure,
10Besides, in the conventional ink cartridge of the foregoing type,
even i f arf ﬁﬁﬁéﬁﬁtlFsdhﬁﬁ%Pﬁ?ﬁr%ﬁnﬂ§3§r&6ér838f1?rﬂ?%ﬁﬂnﬁ%ﬁﬁﬂﬁ9dgﬁtéFe
use, it is structurally difficult to.renove.aonly necessar D
component FOURES He PR PRAG SRUSHRER RS H Ui of OF 55L& BB
1SFurther i i) sEhQSCP ern.l.el (E%alaa Hkofzﬁéf rf&g e@[echﬁ fiﬂ’i&gcq‘l 'ngtéégeof

t here has "béeen a probl'emt hat the conpresseg ar introduced into the
i nsi des of hhe; hipko6arAfdEas: REFHBARLRSAT HE DedH anfdsd, lil3g , izkMn which
separating the ink fromthe conpressed air and di ssolves in the ink,
and the pra thrgugl hoye is growdded. ir20dd i dre e it oohasn dk €nratdeneny i aw
of the above circunstances, and has an object to facilitate the
assenbl i ngrapdk dvansoeadl iy fepdingiperioiangd finpassveensainper is fixed
constructed such that_ pressurized fluid is sent into the inside of

the |iqui %8t P neFasdendbrrighi 2ets f9e dehsrEn o9t hie CohPArREF s

deliveredk}o ge gggghgg.s§é§ﬁ§ides, in the liquid container of the
f or egoi ng ﬁyﬁ c P )

10 Inthe inkcartridgesprovidedwiththe functionof detecting
the amount of remaining ink, the former can continucusly detect
the variation in the amount of ink in relation to detecting the
thickness of the ink bag, but has a problem of low detection
accuracy at ink end.

15 On the other hand, the latter can detect the amount of ink remaining
at high accuracy when the amount of ink is really small. However,
the lattexr is difficult to detect the amount of ink before the
remaining ink amount reaches a set amount, such as ink end, because
it detects the pressure of ink in the ink channel.Further, the

20 latter suffers from a problem that the amount of ink for printing
is significantly small after ink end is detected and thus printing
becomes impossible.

The invention has been made in view of the problems. The
object is to provide a liquid container capable of accurately

25 detecting the point in time when an amount of liquid contained



the invention has an object to realize a structure which is easy to
recycl e. Further, in the liquid container of the foregoing
type, the invention has an object to prevent the pressurized fluid 5
introduced into the inside of the container fromdissolving in the
liquid. (4) In general, in a conventional ink cartridge provided
with a detection unit of a remaining amount of ink, the ink cartridge
and an ink-jet recording apparatus are connected with each other 10

t hrough an electric contact, an output signal of the detection unit

i s transnittheadify dm rhduced equal idyesibgaowoat het | aeynt anst ergirkg e
apparatus side through this electric contact, and the supply, of

el ectric powereding heqyd utth sATEMAT 918 3t6E P FoF ﬁ@ﬂ%ﬁﬂé@gﬁ?%@d-
el ectric cegta t. 15The detecqhan uni t_ of. the.remghﬂ%&%?annuntdpf.ink
in the convant iondl CPARCREFTH i dgdf mATidds95 t§pdt Mgy ee a4

actuator dis ' at b Qi [ i br. i4 e
of the i nids ERREPRiPed Il AFThanle dha Colt MR D8 BT LERE
a light emd tihRUo8l80BEcARMACchhORLnELOSY itRI peESBRAE, 2th @ embling
provi ded and the existence of the ink therebetween is detected. In

any type, cpgieeiehetdr ifornongra eeasingdtrucitniredodtveatet gotdsmuninihg
is large, sufficient electric power can not be supplied by the supply
of el ect r iahapbwerirderehdtmghe conprnonsedraatis @FWO&W%@%éWﬁE@@ir
above, the supply of electric, power according 25 to a contact form

usi ng t he SPPREREL NPT EIRUSRK P& SIBPRECT @ disassephkiRg ChefafRen

conyventi onal énk cartriggg using the electric contact, there is a
h

case wher &3h&CE e &P H

\ _ _ Tact causes poor contact due to the poor
mount{ng of thednkecariy tAg& drddrie onk-i8t cheeoi dho % rPRar®Ridgothg

the attachnent of a foreign matter
type, even if an attempt is made to recycle a part of the components
after use, it is structurally difficult to remove only necessary
components, and the recycling has been very difficult or
impossible.

15 Further, in the conventional ink cartridge of the foregoing
type, there has been a problem that the compressed air introduced
into the inside of the ink cartridge permeates through a flexible
film separating the ink from the compressed air and dissolves
in the ink, and the print quality is lowered.

20 The inventiocnhasbeenmade inviewof the above circumstances,
and has an object to facilitate the assembling and disassembling
operation of a liquid container constructed such that pressurized
fluid is sent into the inside of the liquid container so that

liquid in the inside of the container is delivered to the outside.

25 Besides, in the liquid container of the foregoing type,



5to the electric contact. Wen the poor contact occurs at the

el ectric contact as stated above, the output of the detection unit of
t he remai ning anount of ink is not transmtted to the ink-jet
recordi ng apparatus side, or the operation of the detection unit
becones i npossi ble since the supply of electric power to 10 the
detection unit can not be perforned, and there has been possibility
that the detection of the remai ning anount of ink becones inpossible,
and poor printing is caused. This invention has been made in

vi ew of t htheahoventiooumst ancegsjeandohagahizobj sttutoipy oilgh & easy
liquid container which can transmt 15 information relating to a
remai ni ng tamoERyY@e-liquid to a quuid consuning apparatus wi t hout
provi ding an electric contact etWﬁf ,I g gont ner and . .the

l'iquid conSLnnrﬁyﬁﬁﬂﬁéraﬂUs he Eyay %ﬁﬁ%%ﬂ19%?er
for detecHgQ% the@&gg%l gngEri g%%ﬂu %ly%e%gngh@ ggé&gﬁéh4 fﬁ#fé

cont al ner I'ng an OU Sl gna

detect fon ynif, M 04kt Br ONd @Lmd%noel ect rd&t%@l@?rﬁﬁoﬂlmmrgj 1%
unit for performng communication by an electric wave) are provided

it is pref@gablieptiat the detection unit is incorporated in the
inside of the liquid container and the comunication unit is also

i ncor por ated 25n genheain51MGi@bnwhethpqalduﬁommawmedgﬁrnh¢viﬁ?d with
viewpoint of protection of the comunication unit.

since a nuferRGLIpACE BT of e HFEPESLPENTRHTE fhdithe %ﬂhl%ﬁr&ﬁge
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qui ont ai ner, éctrical connection of both is achi eved
wi thout fajdit is transmitted from the ink cartridge side to the ink-jet
recording apparatus side through this electric contact, and the
supply of electric power to the detection unit is also performed
through the electric contact.

15 The detection unit of the remaining amount of ink in the
conventional ink cartridge includes a type in which an actuator
disposed to be adjacent to ink is vibrated and the existence
of the ink is detected from its vibration state, and a type in
which a light emitting element and a light receiving element

20 are provided and the existence of the ink therebetween is detected.
In any type, since electric power consumed to drive the detection
unit is large, sufficient electric power can not be supplied
by the supply of electric power accoxrding to a noncontact form,

and as described above, the supply of electric power according

25 to a contact form using the electric contact must be adopted.



In addition to the case where the whole of the comunication unit is
di sposed in the inside of the liquid container, this 10 is al so
desired in the case where a part (for exanple, an antenna) of the
comuni cation unit is disposed at the outside of the liquid
container, and the other part (for exanple, an electrical connection
part to the detection unit, or a control part for controlling the
comuni cation) of the comunication unit is 15 disposed in the inside
of the liquid container, or in the case where a comrunication unit is
a contact type Heorsvei, Cal tionconvéntisomg Ank ehectfdge acehhgehe ed euatic
(for exanple, the electric contact) of the comrunication unit is

di sposed atontastoutbede of at haseiwhant tbateleririaednthet otherepaorr
(for exanple, an 20 el ectrical connection part to the detection unit

or a cont reNtFEt dEr tEohRe PPPHJIANE IEnREnLBEL 1 Bh) Cast TS0 ded the

View of ¢ RO KSR EF TELR ARRESTC o GHHE BhYSUPLRET o BrOGFUG: Joteer
I'i qui ds container .ellgc\e’@ashcm?g\cf.fi Her 3@@ Baogaéanpgcﬁ he-dBtectl Qi
unit o t he remai ni ng anount (0] [ qul an the communi cation unit 1s

i ncor por at@¢ dit itth@ohBakbdea §f st ftead ismevd, contabheput ebLGiHd GRltection
connection of both can be easily and certainly achieved. (6) Aliquid

cont ai ner umitwaifclhkei gemdining hemoursd de dhkaiki got d- barconittaienietol $he
pressurized by pressuri zed fluid is generally provided with a val ve
uni t. Thatinks,jetheddnfiing apmaraithers ige  suptkeiondov el 95 o€ Ghsdetersdon
such that the valve unit is provided at a liqujd delivery port for

del i ver i ng‘tite MECqBLY mp?ﬁ%ﬁ?lr%iwceaﬁ&et AREPYYI 96 e W& psvgT to

val Vel(S;I O%%de %lte%te%tggnaugf){ n@én trlcﬂ?’b@?:%r‘f@?ﬁed, and there has been

possibility that the detection of the remaining amount of ink
becomes impossible, and poor printing is caused.
Thisinventionhasbeenmade inviewof the above circumsiances,
and has an object to provide a 1iquid container which can transmit
15 information relating to a remaining amount of liguid to a liquid
consuming apparatus without providing an electric contact between
the liquid container and the liquid consuming apparatus.
{5) Inthe casewhere adetectionunit for detecting the remaining
amount of ink in the inside of a ligquid container, and a unit
20 for communicating an output signal of the detection unit without
providing an electric contact (for example, a unit for performing
communication by an electric wave} are provided, it is preferable
that the detection unit is incorporated in the inside of the
liguid container and the communication unit is also incorporated

25 in the inside of the liquid container from the viewpoint of



10 the liquid container is nounted in a |liquid consum ng appar at us,

t he val ve i s opened. However, the valve unit in the liquid
contai ner has a problemthat when the valve body is pressed fromthe
outside in a state where the liquid container is not nounted in the
liquid consumi ng 15 apparatus, air flows into the inside of the
liquid container, or the liquid in the inside of the |iquid container
| eaks to the outside. As a neasure to prevent the inflow of
the air, it is conceivable to provide a check val ve which is opened
only in theMdaGldoR20nef cahhyesitibd @ik qui d. However, there is
a problemthat this measure increases the nunber of parts, and the

| ayout of part mweargenrebhcbes oresmitdinkf spaté .ofFuHeheeteevtonidnithand
check valve is provided as the air inflow preventing neasure, the

pr obl em ofthchecdrgakdgatobnt heiti fuithd rigwmidee ofi §hiedl tawidi smrtagyer
pressing 25 the val ve body fromthe outside is not resolved.
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l'iquid cordaimaitidnd otheotRakaggcRieddite Wit Fromthe liquid
cont ai ner. SUMVARY OF THE | NVENTION The invention provides a liquid

cont ai ner for sStroadditldmitiodtid cheebehesupplhé @tiolle af lheuechmoomisiatiiog
apparatus. The liquid container is constructed_ such that pressurized
fluid is gswntt tig idispreasHdénsbhe hbtsidee df §hedliAuidecenisz dey s this
delivered to the outside, The liquid container, jncludes. a contaner

body Whi chtSE6PESRHE &Y Huitdei P T% §’gFﬁ‘§iad8‘?‘“rH OFott AR BBARenna)

i ncl udes of the communication unit is dispocsed at the outside of the liquid

container, and the other part (for example, an electrical
connection part to the detection unit, or a control part for
controlling the communication) of the communication unit is
15 disposed in the inside of the liquid containex, or in the case
where a communication unit is a contact tvype communication unit
using an electric contact, a part (for example, the electric
contact) of the communication unit is disposed at the outside
of the liguid container, and the other part (for example, an
20 electrical connection part to the detection unit or a control
part for controlling the communication) is disposed in the inside
0of the liquid container.
This inventionhas beenmade inviewof the above circumstances,
and has an object to provide a liquid container in which when

25 at least a part of the detection unit of the remaining amount



15 a pressurized fluid introduction port for introducing the
pressurized fluid to the inside and a liquid delivery port for
delivering the liquid to the outside. A detection unit is provided in
the container body and outputs an output signal which is changed in
accordance with a change in pressure of the liquid in the 20inside of
t he contai ner body. Besi des, preferably, the |liquid container
further includes a liquid reservoir chanber (first reservoir chanber)
which is fornmed in the inside of the contain body and stores the

li qui d andibhbgeidahdnthd somiecn PasEeibrbyn i edei iigwyporasedrin ohe tins 12§
pressurized fluid, and a sensor chamber (second reservoir chanber)
which is faf e ildiquhd Festatnert, tHedghcailnepnbedylem P dnhinicest b
with the liquid reservoir chanber. The pressure of the pressurized
fluid applSesd o aPReCRFERI LY 24 HeYS%si de of the Iiquid reservoir

hanmb [ 1 tt th h th Lgui-d to the Liquid. i .
el de. of (e SentBr C RNBBLISTIAL B0 B g oo Has i SEF o,
i nsi de of . er | e et sceion
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sensor chaphey il saCANghhUCtBh SUGH thatl ildue dvebni®: idieaeost i sed hanged
in accordance with the pressure 10 change of the liquid in the inside
t hereof , andcbhetoutped sidnahaofthderadsteeohiionisimroviisedhanged iiguid
accordance with a vol ume change of the sensor chanber. | )
Besi des, pisdfigreatyl port Hoxdedaveshagtde ldapiavitiddeat naide dvii? 6hig
flow path for connecting the ]iquid reservoir chamber .15.and th
liquid delValdi®yupstikeeps a Y%i-é’sl,osﬁﬁe?E?B%laS‘;, 2 (R Tt &PFOnartfgiwlhen
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However, the valve unit in the liquid container has a problem
that when the valve body is pressed from the outside in a state
where the liquid container is not mounted in the liguid consuming
15 apparatus, air flows into the inside of the liquid container,
or the ligquid in the inslde of the liquid container leaks to
the outside.
As ameasure toprevent theinflowoftheair, it is conceivable
to provide a check valve which is opened only in the direction
20 of delivering the liquid. However, there is a problem that this
measure increases the number of parts, and the layout of part
arrangement becomes difficult. Further, even if the check valve
is provided as the air inflow preventing measure, the problem

of the leakage of the liquid from the liquid container by pressing

25 the valve body from the outside is not resolved.



20 of on and off states in a case where the pressure of the liquid in
the container body is a predetermined value or nore, and is put in
the other of the on and off states in a case where the pressure of
the liquid in the container body is | ess than the predeterm ned

val ue. 25Besi des, preferably, the contact type switch includes a
novabl e side term nal displaced in accordance with the vol ume change
of the sensor chanber and a fixed side term nal disposed to be
opposite to the novable side term nal. Besides, preferably, at |east
a part of a mnlsmmmqmiea@m@demanﬁwf@mm e @Enghangces,
flexible film The detection unit includes a novable Eress nenber

brought i A% &Gi§t BBtORMRH £RePFFER DI &7 B M B4 FENEBAREE Wted
o oty encith ¢ e‘ar%%éuaﬁ?ﬁgfthe or eé%g%’égb%%at SHEE Sl TS 2
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menber due es,

ume c ange o sensor chanber

prefergbl yis the iRic8es FBNBEE b§t§ic§ep,| a&ﬁdﬂwwa bAcseases qihet h_Ql_s:Lde
vol une of the sensor chanber against an urging force of the urging

menber so dhathe heqgdidptacenanir ahdt heenbyakde: kESitde leguidaframs the
caused. Besi des, preferably, the displacenent of the novable
si de termlﬂﬂumkcmm§aWheﬁ the press nenber, which is displaced by the

i ncrease of the volume of the sensor chanber against the urging force
of the urging nenber, reaché@ﬂﬁﬁﬁﬁﬁﬂilﬁl4ﬁﬁiﬁﬁklﬁﬁ|ng 20 point in a

di spl aceabl e r ahge, Oée&thforpé%x?lcﬁ%eé*’gﬁrlqu%séz&?éa1&&9{%‘]! 30b¥1 058 quidg

pressurized fluid 1s €o
10 to be supplied to a liquid consuming apparatus. The liquid

container is constructed such that pressurized fluid is sent
to its inside so that the liquid in the inside is delivered to
the ocutside. The liquid container includes a container body
which stores the ligquid in its inside. The container body includes
15 a pressurized fluid introduction port for introducing the
pressurized fluid to the inside and a liquid delivery port for
delivering the ligquidto theoutside. Adetectionunitisprovided
in the container body and outputs an output signal which is changed
in accordance with a change in pressure of the liquid in the
20 inside of the container body.
Besides, preferably, the liquid container further includes
a liquid reservoir chamber (first reservoir chamber) which is
formed in the inside of the contain body and stores the liguid
and whose volume is decreased by receiving pressure of the

25 pressurized fluid, and a sensor chamber (second reservoir chamber)

- 10 -



air. Besi des, preferably, the output signal of the detection
unit is an electric signal. 25Besides, preferably, the liquid

contai ner further includes a transmssion unit for transmtting the
detection signal of the detection unit to the liquid consum ng
apparatus in a contact nmanner. Besides, preferably, the liquid
container further includes 5 a transm ssion unit for transmtting the
detection signal of the detection unit to the |liquid consum ng
apparatus in a noncontact manner. Besi des, preferably, the

li qui d corMteighes Enchaedds theninpide ehthecontsioer hgdymnsrermigr cates
relating to the liquid in the container 10 body, and the transm ssion

uni t transtitsthhelant SFREETEN T Foffit Hene ABPPEASE L Gt et SA TH 1A
det oot on 5302l 113 SEASSULRD byl i, LS ERIPU oy
LK) e A0 PR AT hel e pENE P Ll
5 inside of the sensor chamber. The output signal of the detection
unit is changed in accordance with the pressure change of the

liquid in the inside of the sensor chamber.

Besides, preferably, the sensor chamber is constructed such

{ that the volume thereof is changed in accordance with the pressure
10 change of the liquid in the inside thexreof, and the output signal
of the detection unit is changed in accordance with a volume

change of the sensor chamber.

Besides, preferably, the sensor chamber is provided at a
midway of a flow path for connecting the liquid reservoir chamber

15 and the liquid delivery port.

Besides, preferably, the detection unit includes a contact
type switch which is opened and closed in accordance with the
volume change of the sensor chamber.

Besides, preferably, the contact type switch is put in one

20 of on and off states in a case where the pressure of the liquid
in the container body is a predetermined value or more, and is
put in the other of the on and off states in a case where the
pressure of the liquid in the container body is less than the

predetermined value.

25 Besides, preferably, the contact type switch includes a

- i1 -



The invention further provides: a liquid container constructed such
that a pressure is applied to liquid in a liquid containing chanber
(first reservoir chanber) by a pressure of a pressurized fluid fed
froma pressurized fluid introduction 20 port to feed the liquid to a
liquid consum ng apparatus froma liquid delivery port; a liquid
cont ai ner constructed such that liquid in a liquid containing chanber
(first reservoir chanber) is selectively pressurized fromoutside to
feed the liquid in the liquid containing chanber to a |liquid

consum ng repyEarlat wsdes teroimal | dipn kel ilvepgcpodancearidi bn [ fhpivp lume
contai ner constructed such that liquid in_a |iquid containjng,
chanber (fehasnigsr edekivoiTenaesnbbanbes aavhat hitey essaFPLRy tfgl%osed

built-in pressurizing unit to feed.the liquid to a liquid consum ng
appar at us ¥ &PPP&gFS Ga1 Foerfrie ﬁ%f%htgfmﬁﬁall[quid cont ai ners

i ncl udes Besides, preferably, at least a part of a wall forming the
5 sensor chamber is constituted by a flexible film. The detection
unit includes a movable press member brought into contact with
the flexible film of the sensor chamber, and an urging member
for urging the press member toward a direction of decreasing
f the volume of the sensor chamber. Displacement of the movable
10 side terminal is caused by displacement of the press member due
to the volume change of the sensor chamber.

Besides, preferably, the press member is displaced by an
increase of the volume of the sensor chamber against an urging
force of the urging member so that the displacement of the movable

15 side terminal is caused.

Besides, preferably, the displacement of the movable side
terminal occurs when the press member, which is displaced by
the increase of the volume of the sensor chamber against the
urging force of the urging member, reaches a vicinity of a limiting

20 point in a displaceable range of the press member.

Besides, preferably, the pressurized fluid is compressed
air.

Besides, preferably, the output signal of the detection
unit is an electric signal.

25 Besides, preferably, the liguid container further includes



5 a buffer chanber (second reservoir chanber) connected to a channel
for connecting the liquid containing chanber to the liquid delivery
port. The buffer chanber is expanded in its volunme by an infl ow of
the liquid fromthe liquid containing chanber to the buffer chanber,
and contracted when the inflowof the liquid fromthe 10 liquid
cont ai ni ng chanber to the buffer chanber is stopped. Each of the
liquid containers further includes a detecting unit adapted to detect
a volune variation of the buffer chanber. In a case where the
pressuri zea fiarishifssd ofr omithéoprassumizad il thd dateotier | 9igredr tofi s
uses as pressure agplicapion means 15 for applying the pressure to
the |iqui dtherdekectiguividor® &hsi hglwirhApRFUMI PG aPRRFEELE HahBefonitact
di sposed in an area bl ocked fromthe pressure of the pressurized

f1 uid. margi&dt-erably, the liquid containing chamber is configured

such that a reaesst par%‘ejjfesrafb(lryg?g]{l%rli uq%rgor(f@r?ﬁa Prf%@gef:glﬁmﬁl%dgs

. . . 5
liquid contai net and “ant openi g e recessed part is sea

film 5 ; Rrefpiabldont NG PUEbere Shamber ihs ¢RBf hauLcedisucdh dhat &

recessed part 1s torned in a hard case formng the |[i1quid contal ner

and an opefidi@odctivh niecessedepagtiiisoseahedgByparbthslin a noncontact
25Preferably, the liquid containing chanber is fornmed of a flexible
bag. mamefer ably, the buffer chanber is fornmed of a flexible bag
and is energized by an energizing unit so as to be contract ed.

Pref erably, ead®sdies. dpegfifdiabilor eonAdanidFante inegul rri3idssne Moy
har to t, buf .ch d nel f ti t he .buff
chamber | Sudicef L ers Shamber A ehael o0 Sonnegt g os T er
or a {royghyhol.eqi gnkor iBekiina Aanfi case f i enkhenkb At ion from

cont al ner.
thememoryunit, togetherwith thedetectionsignal of thedetection

unit, to the liguid consuming apparatus.
Besides, preferably, the liquid consuming apparatus is an
ink-jet recording apparatus, and the liquid container is an ink
15 cartridge removably mounted in the ink-jet recording apparatus.
The invention further provides: a 1liquid containex
constructed such that a pressure is applied to liquid in a liquid
containing chamber (first reservoir chamber) by a pressure of
a pressurized fluld fed from a pressurized fluid introduction
20 port to feed the liquid to a liguid consuming apparatus from
a ligqguid delivery port; a ligquid container constructed such that
liguid in a2 liquid containing chamber (first reservoir chamber)
is selectively pressurized from outside to feed the liquid in
the liquid containing chamber to a liguid consuming apparatus

25 from a liquid delivery port, and a liquid container constructed

- 13 -



The invention further provides a liquid container for storing 10
therein liquid to be supplied to a liquid consum ng apparatus. The
liquid container includes: a container body having a |iquid delivery
port for delivering the liquid to the outside; a first reservoir
chanber formed in the inside of the container body and for storing
the liquid; a first pressurizing unit capable 15 of pressurizing the
liquid in the first reservoir chanber; a second reservoir chanber
which is fornmed in the inside of the contai ner body and comruni cates

with the fdust theserMpiid eharheuagdedrite inigd ehalmbd v qiEy rp@r tesirdidin
whi ch pressure in the first reservoir chanber is transmtted through

t he I|qU|chamhdre liisqeicts2Ont hy i psesnsiidesd dysecbndllpr s sprézsung 2imidt
for pressurizing the liquid in the second reservoir chanber to
del i very tHelll itquifeachridggh ianédl itguiad tdarideFonparing aplParafetse ditiosh

unit which iis provided in the container_ body. an ose Qut put, si naI
i s changed® |lﬁqg‘&§o?%§h‘é%rwwta c%%é’fof: Br]e’s%‘{}rcﬁQBPt?ﬁBeFFq’tﬂ‘ﬂl

in the seco [ P establls

bressui e ST B COARRE ™ (B as T o G P O b o T

first pfe%%ﬁé&%ﬂ&bﬂHHiFﬁél?&u1@c8&€§§ﬂ£ﬁgéﬁ&%ﬁ@ﬂt&Qh%ﬁﬁddﬂ&ﬂéiﬂvéry
t he second reservoir anber "by the second pressurizing unit is P2,

and a pressadte Ir@gsbhAfér |dngumbe rf | ovehpfratdd inom ¢ he lindubg £onitriiker
to the liquid consum ng apparatus is P3. Besi des, preferably,
when a pressuhe dfiquhd fiquitde Aighédsecuratinigge chembechanbieie i fPer
t hefout put signal of the detection unit is changed according to P >

P2 or P < (ENDEEBedPdeSOn prafithngn FH@ FrREpRYY Ao fhgi héru A the
! 65, 3R A SLaRkad Sl 1 Qs L aDU S8,
Sarvl Aok Gretun Lo DY AL WU g g
the detectigeptkd Wi tddteckhangashume variation of the buffer chamber.
In a case where the pressurized fluid fed from the pressurized
fluid introduction port is uses as pressure application means
15 for applying the pressure to the liquid in the liquid containing
chamber, the buffer chamber is disposed in an area blocked from
the pressure of the pressurized fluid.
Preferably, the liquid containing chamber is configured
such that a recessed part is formed in a hard case forming the
20 liquid container and an opening of the recessed part is sealed
by a film.
Preferably, the buffer chamber is configured such that
arecessedpart is formed inahardcase forming the liquidcontainer

and an opening of the recessed part is sealed by a film.

25 Preferably, the liquid containing chamber is formed of a

- 14 -



Besi des, preferably, the first pressurizing unit is constructed to
pressurize the first reservoir chanmber by pressure of pressurized
fluid introduced into the inside of the container body. 20Besi des,
preferably, at least a part of the first pressurizing unit is
constituted by a first flexible film The first pressurizing unit

i ncl udes a pressurizing chanmber whose vol ume can be changed by
receiving the pressure of the pressurized fluid. The first reservoir
chamber is pressurized by a vol ume change 25 of the pressurizing
chanber. flexiblBesiades, preferably, the first flexible filmincludes
an introduction port side film nmenber which comes in contact with the
pressuri zed fl (Hutferabdgucee imtiferhehanséde soforhed cantaaifnek ibe bag
and is deformed, and a reservoir chanber side film menber 5 which
const i t ut ekt s eRSTEIAZRArRY TN #NRAII zfognimbt tove afsi tot beeseriupiated.
chanber and is&pr%sseg and def ornmed by deforpation of the o

i ntroduction pdrEr§ragiyy| RefBnBér 2 channghsfefescoppesieinmithe wHanig
pressuce | (o] I ti.on forc a ti of deformati on of the
first Tlexi eaq%?fﬁ icglaf%% 4,toan1-dhéa %lrlgé% r%h%??bef%ea’ﬁ?egs 'a?élﬁgf IFqd
i ntroduced:diNe@ iR itRS h i per Vi 1, PL. - P4.=.P1
> P2 is establigﬁeg.%ﬂ% @gégé%dgggﬂgégfggag?g,i% {?%é%%ﬁﬁ&?gg F@giﬁs
chanber i samistiredt edcauehat hat gibsvyobune ti5r gesh d N AGHHEANGS
with a pressure change of the liquid in the inside of the second
reservoi r @ bagklagsee, fandingetivrtlpistuisi goattadhethe detection unit is
changed in accordance with the volune change of the second reservoir

chanber BESEdAY AP HBINg T RIRY iskeson diph b8 sapkaingr darkistoring
| nol udes 3360900 LLEXENE d LTpERRSL E5 19 Al €88l RS Hppdratus
The liquid container includes: a container body having a liquid
delivery port for delivering the ligquid to the ocutside; a first
reservolr chamber formed in the inside of the container body
and for storing the liquid; a first pressurizing unit capable
15 of pressurizing the liguid in the first reservoir chamber; a
second reservoir chamber which is formed in the inside of the
container body and communicates with the first reservoir chamber
and the liquid delivery port and in which pressure in the first
reservoir chamber is transmitted through the liquid to the 1iquid
20 in its inside; a second pressurizing unit for pressurizing the
liquid in the second reservoir chamber to delivery the ligquid
through the liquid delivery port; and a detection unit which
is provided in the containexr body and whose output signal is
changed in accordance with a change of pressure of the liquid

25 in the second reservoir chamber. P1 > P2 > P3 is established

- 15 —



20 form ng the second reservoir chanber and a press nmenber for
pressing the second flexible filmtoward a direction of decreasing

t he volune of the second reservoir chanber. Besides, preferably, when
a pressure loss due to a reaction force at a tinme of defornation of
the second flexible filmis 25 P5, and a pressure applied fromthe
press nmenber to the second flexible filmis P2', 21 > P2' + P5, and
P2' - P5 = P2 > P are established. Besi des, preferably, the
pressure P2 applied to the liquid in the second reservoir chanber by
t he seconthmmessupiczssgranippbied tehddged lgeidedn Poe MAX 3hd eBRINONT
in accordance with the anmount of the liquid stored in the inside._qf
the seconhe@RemyBY rthehdRber PrafFupt 2ingunjik s Ph. | RESSpare gpplied
est abl i shed. . . Besides, preferabl the second ,pressurizin
unit incl f]:d}eé:hg $ABr-8sdfo %p?%)%od“f&esg%ﬁ’&lgt Fﬁam%ejfo]? e%}eo secon
pressuri z Laui.d.Ln. sqﬁgp r r r Ll

Besi des, %F%%%?ﬁgfgbgmkgﬁka}%gﬁgr ea%’5?% éﬁgﬁcésgsn?ﬁéﬁﬁﬁ%ﬁﬁ? flow
contai fler Jehaki¥g tie aikhidicdnda3abar g€ thar 11«?1& RenkLfihg GPRTURrIRY

apparatus is P7, P1 > P2°> 93 - P7 is established. Besides,
preferabl yis td3e first reservoir chanber and the 15 second reservoir
chanber are comunicated with each other through a narrow
conmuni cat i ng @gﬁﬁdes, preferably, when a pressure of the liquid in the
second reservoir chamber is P, the output signal of the detection
¢ unit is changed according to P > P2 or P < PZ.

10 Besides, preferably, the liquid container further includes
a memory unit for storing a liquid reservoir amount in the inside
of the container body, and data relating to the liquid reservoir
amount stored in the memory unit is rewritten into a predetermined
amount at the point of time when the output signal of the detection

15 unit 1is changed.

Besides, preferably, the first pressurizing unit is
constructed to pressuxrize the first reservoir chamber by pressure
of pressurized £luid introduced into the inside of the container
body.

20 Besides, preferably, at least a part of the first pressurizing
unit is constituted by a first flexible £film. The first
pressurizing unit includes a pressurizing chamber whose volume
can be changed by receiving the pressure of the pressurized fluid.

The first reservoir chamber is pressurized by a volume change

25 of the pressurizing chamber.



Besi des, preferably, the first reservoir chanber and the second
reservoir chanber are integrally forned without a narrow fl ow path

i nterveni ng between both the chanbers. 20Besi des, preferably, the
pressurized fluid is supplied fromthe |iquid consum ng appar at us.
Besi des, preferably, the liquid consum ng apparatus is an ink-jet
recordi ng apparatus, and the liquid container is an ink cartridge
renovably nmounted in the ink-jet recording apparatus. 25The invention
further provides a liquid container for storing therein liquid to be
supplied to a [Begdiddsconsafergplppartat Jdrsthélekgble Eoin dinpdiudes an
i ncludes: a contai ner body having_a pressurized fluid |ntroduction

port for iimtregustagrpPess idediimumamber oI CR8rdel AP AG it
del i ort f del i ' 5 the liquid.t h t.si de; first.
ey R Lok Sl AP 00 S LU 4 L0 Ll e LSl e
Stores theadyidh 18k dlildifeand Ll fole ) MrBblel M £00 S ik iRt
| east a part “of a wal orm g {Re®fTTeT reservoir cha er; a first

pressugi zifg Nicbnbek t APRL YA N0 U BSSHR @ ofhe paessEsiwady fdnd ditet
the first 10 flexible filmto deformthe first flexible film a
second reseiseaivbichanhrbenwhied is drersmed andt Hefonsedebpfddfrermation
cont ai ner body, communicates with the first reservoir chanber and the
liquid deldfvedhyg potrodantipmcpenessigdesdddmdmembrbl e fil m
constituting a part of a wall form ng the second _reservoir chanber

and in 15 whi cFeEhEegedFtf F158Yh| ERFH IPnPEREF YL Y 1OFH U Paf IHFaction
i reul I | I i f by, i qi 1. ,
chreuer ol TsouleL googonlcenel | M DL FLOlE AR 1.

formng t er, an € pressure o

pressygi zen fLyid IRt 8rt i 1@t Relingl fid ShtHB8BE¥QI into the
chanbgé iggfrgﬁgn???ggkﬁﬁfbggh t éh%iquid tothe liquid in the inside
of 20 the iggGeRb T EisetYAtsicdanbeay is®1seand- presEUr P2iisg: siakil iwhiech
pressurizes the liquid in the second reservoir chanber to deliver the
liquid fromth@elsidasd detferalylyporthe segontaresaneper t¢ramnbequild i n
the first reservoir chanber is consuned and the pressure of the

pressuri zE@TPLENGTRS ABED tihis it 88118 the Fhaqged 1R 2BCRHRTIGRs MaéP
of the fiE%ﬁé§§§¥é%%én§$gg%géii%%qaf%%ﬁg@ﬁsfdggﬁiiesecondreservoir
15 chamber, and the output signal of the detection unit is changed
in accordance with the volume change of the second reservolr
chamber.
Besides, preferably, the second pressurizing unit includes
a second flexible film constituting at least a part of a wall
20 forming the second reservoir chamber and a press member fox pressing
the second flexible film toward a direction of decreasing the
volume of the second reservoir chamber.
Besides, preferably, when a pressure loss due to a reaction
force at a time of deformation of the second flexible film is

25 P5, and a pressure applied from the press member to the second



nmenber for pressing the second flexible filmtoward a direction of
decreasing a volunme of the second reservoir chanber; and a detection
unit which is provided in the container body and whose out put signal
is changed in accordance with a change of pressure 5 of the liquid in
t he second reservoir chanber. Besi des, preferably, the opening
seal edby the second flexible filmis substantially square. Besides,
preferably, the second reservoir chanber is constructed such that the
vol une is changed in accordance with 10 the pressure change of the
[iquid in glheiibisd délmahd Phe, @l putt2si gnab, odnd 2 'det @6t #0P2 UniR are
changed in accordance with the vol unme change of the second reservoir
chanber. estalBdsihéels, preferably, the first pressurizing unit
i ncludes a pressurizing chanmber fil m which conei in contact wth the

[

15 pressuri zed BHS3E i nPF e Y or SRPLFES TTES & R ¥eqitg the 1iquld

d d h
ot ormodl. ThaTH PETSE GATIECTT U BaEAC by Hal bPRRET BRI i

PressuE | 7110 0RIDEL LN S B! PEORT (HIECSOMAIIR1 BOUNe amount

i ncludes a first case ne er to |rst flexible 20 film and

the second,f tgxilhlg@ikidtBrare; hendacstigefr ohe Recbhtistegees@hiv@iamber,
chanber and the second reservoir chanber, and a second case nenber to

whi ch theaﬂkﬁiﬁuplEQH@AKhRﬁBEFMINlInH3SlhDR@&@bﬂ@Shedn1a pressuri zi ng
chanmber into which the pressurized fluid is introduced. The press
nmenber i s nountE$icest herstemil oaske 2B qeasberessurizing unit includes

( a compression spring for generating a force to pressurlze the
10 liquid in the second reservoir chamber.

Besides, preferably, when a water head difference of the
liquid container relative to a liquid discharge part of the liquid
consuming apparatus is P7, Pl > P2 > P3 - P7 is established.

Besides, preferably, the first reservoir chamber and the

15 second reservoir chamber are communicated with each other through
a narrow communicating path.

Besides, preferably, the first reservolr chamber and the
second reservolr chamber are integrally formed without a narrow
flow path intervening between both the chambers.

20 Besides, preferably, the pressurized fluid is supplied from
the liquid consuming apparatus.

Besides, preferably, the liquid consuming apparatus is an
ink-jet recording apparatus, and the liguid container is an ink

cartridge removably mounted in the ink-jet recording apparatus.

25 The invention further provides a 1liquid container for storing
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Besi des, preferably, the press nenber is novably supported by a guide
part integrally formed to the second case nenber. Besi des,
preferably, the guide part includes a projection integrally fornmed in
t he second case nenber, a through hole in 5 which the projection is
freely inserted is formed in the press nenber, and a tip of the
projection is subjected to heat caulking in a state where the
projection is inserted in the through hole, so that the press nenber
does not cone off fromthe projection. Besides, preferably, the
second pregsndizi Adqunit to red wikepliedateonpriegsidoros puinigg fappanagiusg
the press nenber to press the second flexible filmtoward the
direction dhedddruadi agntatnedlinmlustestheé sepbatneeskedoiavdmgnter .
Besi des, preferahly, the |liquid consum ng apparatus is. an ink-jet,
recordingfﬁﬁﬁﬁﬁ§P&§9'5”&“%HgtFPaHFHlQ%ﬁFgwnggrP§t§ﬁdpﬁﬁni§’ Yigge
removabl y unf ed.i.n e ink-j recordi.ng . T .

i nvention ﬁ%ﬁ%é?‘tﬁr%ﬁl‘?d\‘é}gﬁée{ géﬁiad éLgntlcr%}i %%fp‘?%%} ijt%gr"i F\%rlqeqluqufrtlgg

be suppl i 6did q ;iYL tAENSHL 1k ARPHIAHMS roEBS v HULKLRUY §IiRh 1S
constructed such that pressurized fluid is sent into its inside so

that the liguwicd iR the imsiddechs deltaiereedpdfy siidieouhei tiguildie and
liquid container includes: a tank unit which includes a sealed liquid
reservoir igtrdngers fofissorilexittie IFidmi donsiid et drigqaitdldast vempanioot
communi cating with the liquid reservoir chanber and for delivering

the |iqui @ ¥allhkomtinsl Bbe Finster pFeLvel € GRERPAEF RAATFH RARSIP A 22109

| ¢ f the Liquid i h 25 i h d_jn d
volume of the Lo & rsaerole, chanber, 2%, |5 changadl b pecordeance.
Pressygl g Yypht f’ﬂg&?? Hi@gbk‘xqec%eafis_:%ac' L RARSSH 1 f) 0% LA s r

whi ch t he pressuri ze
chamber which is formed in the inside of the container body,

communicates with the first reservoir chamber and the liquid
delivery port, and includes a second flexible film constituting
a part of a wall forming the second reservoir chamber and in
15 which the second flexible film seals a substantially circular
or regular polygonal opening formed by the rigid wall forming
the second reservolir chamber, and the pressure of the pressurized
fluid applied to the liquid in the first reservoir chamber is
transmitted through the liquid to the liguid in the inside of
20 the second reservoir chamber; a second pressurizing unit which
pressurlzes the liquid in the second reservoir chamber to deliver
the liquid from the liquid delivery port in a state where the
liquid in the first reservoir chamber is consumed and the pressure
of the pressurized fluid is not transmitted to the liquid in

25 the inside of the first reservoir chamber, and includes a press
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is introduced to change a volunme, and a pressurized fluid

i ntroduction port conmunicating with the pressurizing chanber 5 and
for introducing the pressurized fluid to the inside of the

pressuri zing chanber, and is constructed to pressurize the liquid
reservoir chanmber of the tank unit by a volune change of the

pressuri zi ng chanber. Besi des, preferably, the pressurizing
unit further includes 10 a nenory unit for storing information
relating to the liquid stored in the tank unit. Besi des,

pr ef er abl ymerbke fanlpngsstinguthdesedondd ddesilal erendny tonatdfordigeoting
i nformati on relatinﬁ to the liquid stored in its inside. 15Besides,
pref erabl pf dRereasknang tveaking et 5@@5§@ﬂP2ﬁn@e%ﬁﬁﬁo¥ﬁw§hﬁﬂﬂﬁéétﬁ@él?

formed as separate bodies . and are fi xed to each other. Besi des,
preferablf?tFﬁElPadH”JhﬁPlaﬂdl%ﬁ%OﬂFé§gu¥}EPﬁgCQﬂﬁﬁlﬁﬁFebPFXéﬂ“f8g8§Eh

Che tank dacPeFeiel s st iRer In Ao vafn™Y RbSfbbol RETRE-E

t he tank ank unit a éssuri Zing

unit aje tiexedot 916268 Of hale Releal 16aULELNY. chanber. Besi des,

preferably, the tank unit and the pressurizing unit have outer

peri pheral shapesisebspastesdbyy Con@pPet ngachiedbpthesecand filbeibask
unit and the pressurizing unit are stacked so that a substantially

whol e out éd.lahapesdfstietialgyi dserkai ner i s determ ned.
Besides, preferably, the second reservoir chamber is
constructed such that the volume is changed in accordance with
10 the pressure change of the liquid in the inside, and the output
signal of the detection unit is changed in accordance with the
volume change of the second reservoir chamber.
Besides, preferably, the first pressurizing unit includes
a pressurizing chamber film which comes in contact with the
15 pressurized fluid introduced from the pressurized fluid
introduction port to the inside of the container body and is
deformed. The first flexible £ilm is pressed by deformation of
the pressurizing chamber film and is deformed. The container
body includes a first case member to which the first flexible
20 film and the second flexiblie film are bonded to form the first
reservolir chamber and the second reservolir chamber, and a second
case member to which the pressurizing chamber £ilm is bonded
to form a pressurizing chamber into which the pressurized fluid
is introduced. The press member is mounted to the second case

25 member.
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Besi des, preferably, the tank unit includes a reservoir chanber
formati on nenber in which a through hole formng the 5 liquid
reservoir chanmber is formed, and a cover nenber stacked on the
reservoi r chanber formation nenber. Besi des, preferably, the
liquid reservoir chanber includes a reservoir chanber side flexible
filmconstituting at |east a part of a wall formng the liquid
reservoir chanber, and the 10 pressurizing chanber includes a
pressuri zing chanber side flexible filmconstituting at |east a part
of a wall formBepides,ppesSeralzling thhambess arcbdrsposedabdybeapported
opposite to the reservoir chanber side flexible film

Besi des, preferavide pekd ppessoalky ntpumdd Houkhkepserard uckese Merpber.
detection unit for, detecting a remaining anmount of the Iiquid stored
in the tank unifesides, BesfaERD 1 Y &Sy FBige et decderpdnaupreiection
transmts an output signal, ch i ng in.accordance wth change .Jin.
oressur e o (e T quta TRt H URhRCSATE. SS0BLIIeE! fr BLEPASTy O thd™
[ 1 qui ds congad [erfu | e istd eSLryMolr,
chanbe? (2’%9%0{1}5tglgsg%eglé?t%ﬁﬁre\%ﬁﬁcﬁh%rg?%vﬁédggﬁnﬁat ]gefllgén ruer?ist
and comMmuméiiies, whith the d4 gHbprERRIen! i Shamhett bl teheh@SRIWMNing
chanber) and the liquid delivery port. Pressure of the pressurized
fluid applired $ba®s wheerel theipkdirdtieni bsiideseaftetihén [theutdr oegehedier,
chanber is transmtted through the liquid to the liquid in the

i nsi de of ¥héhaddihe aegss é@@%@éi¢°%mﬁ9m¢h@f%§trﬁm the ghied ] et iohe
detection unit js.changed in cordance with a pressure change aof the
"Gt (0 the [BRSG8 orot A EaRIY] BRI Gk HorFe D Sher :
pref erabl y, tio . LS P.L ri 0 t t
B Vol e 1% AR tbhOBBLEEoRE W R PR CRSMILE B (A e
liquid in d@rdsiéeibiangi 1 oRHE8UheSd Bt 10 §N8cELELSIHh@RNERIJ] vind
changed in accordance wth a volume change of the additional

reservoi r ahafeesecond reservoir chamber.

Besides, preferably, the liquid consuming apparatus is an

ink-jet recording apparatus, and the liquid container is an ink

15 cartridge removably mounted in the ink-jet recording apparatus.

The invention further provides a liquid container for storing

liguid to be supplied to a 1iquid consuming apparatus. The liguid
container is constructed such that pressurized fluid is sent

into its inside so that the liquid in the inside is delivered

20 to the outside. The liqguid container includes: a tank unit which
includes a sealed liquid reservoir chamber for storing the liguid,

and a liquid delivery port communicating with the liquid resexvoir

chambexr and for delivering the liguid to the outside of the liquid
container and in which a volume of the liquid reservoir chamber

25 1s changed in accordance with an amount of the liquid stored
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10Besi des, preferably, the tank unit includes an erroneous nounting
prevention unit for preventing the Iiquid container from being
erroneously nounted to a |iquid consum ng apparatus other than the
suitable liquid consum ng apparatus or to a position other than a
suitabl e position of the suitable |iquid consum ng 1l5appar at us.

Besi des, preferably, the liquid consum ng apparatus is an ink-jet
recordi ng apparatus, and the liquid container is an ink cartridge
removably mounted in the ink-jet recording apparatus. The invention
further prioviddes imshiidguitbecent aiaret F grestsoriiagngounkierndiich iipdlddes
be supplied to a’'liquid consum ng apparatus. The liquid container

i ncl udes & d@rderi BrReafnEizbg Gihgrbser| yn bR tetiGh hRhet Biet Wak? etnddid d

of liquid stored int insjde of the |iquid t ai ' .
pr edet er i Tod VACGECER FBr ENGHIRG YT EOAnENPERTT B G (£ 15

ConnuniCaliﬁ%&&ﬂﬁc%ﬁ%guko§£gQ@*m&Hicating with the pressurizing chamber

5 and for introducing the pressurized fluid to the inside of the
pressurizing chamber, and is constructed to pressurize the liquid
reservoir chamber of the tank unit by a volume change of the
pressurizing chamber.

Besides, preferably, the pressurizing unit further includes

10 a memory unit for storing information relating to the liquid
stored in the tank unit.

Besides, preferably, the tank unit further includes a memory
unit for storing information relating to the liquid stored in
its inside.

15 Besides, preferably, the tank unit and the pressurizing
unit are respectively formed as separate bodies and are fixed
to each other.

Besides, preferably, the tank unit and the pressurizing
unit are fixed to each other by heat caulking.

20 Besides, preferably, a projection formed at the tank unit
is melted so that the tank unit and the pressurizing unit are
fixed to each other by heat caulking.

Besides, preferably, the tank unit and the pressurizing
unit have outer peripheral shapes substantially commen to each

25 other, and the tank unit and the pressurizing unit are stacked
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25 the detection unit to the liquid consum ng apparatus by an

el ectric wave. Besi des, preferably, the detection unit
includes a switch unit in which a conduction state and a

non- conduction state are sw tched by whether the anount of the liquid
stored in the inside 5 of the liquid container is the predetermnm ned
val ue or nore or not. Besi des, preferably, the switch unit

i ncludes a conductive elastic nenber at |east a part of which is

el astically defornmed in accordance wth a state change as to whet her

t he amountscothd® at bebsi it th SHyowBILE RUthe snsigleraind heqhiqWdhtainer
container is the predeterm ned value or nore or not. Besi des,
pref er abl y,s tdesecondeadti ve el astic nmenber includes a novabl e side
termnal at l|east a part of which is displaced in accordance with the
state change a®efadfhfet Repferblappiie tangf unhe inglidestormassriotbe

inside of the liquid container is the predeterm ned val ue or nore or
not, and 5[“13F'51?86 gPH'éaFé?’ﬁi‘Pn%ﬂ‘b%i%hwrhsw&i EpbREAYD MRl FIHing the

th bl i ) i i th { _stat dth
non- cont act B8 sbELFLOR ek, R EORI TS R Bobahal el teetied
by the di $pl aaemeBLe2000f LRSIV AR 6-3id8 herpdpal . Besi des,

preferably, the detection unit includes a press unit which is
di spl aced whenstbedasgppre fafrabhe, | tiggiind gat areskdvdiechashee iak1tbes

liquid container beconmes |ess than the predeterm ned value, to

t her ebypr @sgeantdvdisptherber dislstilaxdblpafi Lofcdhet icondogt iare Least

el astic nenber, _

: a part of a wall forming the liquid reservoir chamber, and the

10 pressurizing chamber includesapressurizingchamber side flexible
filmconstitutingat least apart of awall forming the pressurizing
chamber and disposed to be opposite to the reservoir chamber
side flexible film.

Besides, preferably, the pressurizing unit further includes

15 a detection unit for detecting a remaining amount of the liquid
stored in the tank unit.

Besides, preferably, the detection unit transmits an output
signal changing in accordance with a change in pressure of the
liquid in the tank unit.

20 Besides, preferably, the liquid container furthexr includes
a sealed additional reservoir chamber (second reservoir chamber)
which is provided in the tank unit and communicates with the
liquid reservoir chamber (first reservoir chamber) and the ligquid

delivery port. Pressure of the pressurized fluid applied to

25 the liquid in the inside of the liquid reservoir chamber is
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Besi des, preferably, the liquid container further includes a nenory
unit for storing information relating to the liquid stored in the
inside of the liquid container, and the nenory unit is forned
integrally with the communi cation unit. 5 Besides, preferably, the
predeterm ned value is set as an amount of |iquid necessary for
processing a unit anmount or nore of material to be processed by the
iquid consum ng appar at us. Besi des, preferably, thematerial
to be processed is recording paper, and the unit anount of the

mat eri al tirdmenirceeds sadoiigh 1fkee shiepti Ofcor ¢éher i ggipaperthe inside of
Besi des, preferably, the liquid container is constructed such that
pressuri zethd lagidd titongéntesarooit sshambiede §bet hutrehesignpli @ fbehe
inside is delivered to the outside. The liquid container includes: a

cont ai ner HFIRFHAP Hﬁiﬁ_ bt meﬁeanfﬁﬁ‘ﬂr‘i@qehﬁ%ﬁuéwﬁf% chgpge

ool e rgpe <o (S o0 e 0 M, L e
) L o . . bich ] ( .

et 0o tho BesiteRl; PESSSFANEY (HRATRRIL L NeL S S IE R Ee R o

such that ddstvoluar kScROcNLErLagadimdy ikeeRhMEBg Ph eSSt Ribice heth
pressurized fluid; and a sensor chanmber (second reservoir chanber)

whi ch i s fiorarpdesbutrlecharsjedefoths Helqudrt annelie ooyl dendacdnthenicoapes
with the liquid reservoir chanber and in which the pressure of the
pressuri zedhdadi @#fappri edteoticre uniduiig ichapged iRi gecordanse Mighi @
reservoir 25 chanber is transmtted throu%h the liquid to the liquid
in the i i4ESorheRESsBhsbrS AfififerPNeth&SSGEBAL™ sF &%f the

detectyon uni t g.3,608N080. FO, BELAT A0 ! (102 PLESENAES GGG ALoRDe
iquid in the inSide”o6f the“Sensor charber. Be3|des, preferably, the
l'iquid congyimitngg@pRabahHSoh Sudt for preventing the liquid container
from being erroneously mounted to a liquid consuming apparatus
other than the suitable liguid consuming apparatus or to aposition
other than a suitable position of the suitable liquid consuming
15 apparatus.

Besides, preferably, the liquid consuming apparatus is an
ink-jet recording apparatus, and the liquid container is an ink
cartridge removably mounted in the ink-jet recording apparatus.

The invention further provides a liquid container for storing

20 therein liquid to be supplied to a liguid consuming apparatus.
The liquid container includes a detection unit for digitelly
detecting whether an amount of liquid stored in the inside of
the liquid container i1s a predetermined value or more or not,

and a communication unit for communicating an output signal of

25 the detection unit to the liquid consuming apparatus by anelectric
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5 ink-jet recording apparatus, and the liquid container is an ink
cartridge renovably nmounted in the ink-jet recording apparatus. The
invention further provides a liquid container for storing therein
liquid to be supplied to a liquid consum ng apparatus. The liquid
container includes: a detection unit for detecting 10 a renaining
anount of liquid in the inside of the liquid container; and an IC
nodul e el ectrically connected to the detection unit. The |IC nodul e
includes: plural termnals comng in contact with the detection unit
t o achi evevsgleectri cal conduction; and an antenna menber for

comuni cating an output signal of the detection unit 15 to the liquid
consum ng apparBsisisielby anefeeaihky.c thevdetapliqn wmdlt tachbdap 2 avdtch
di sposed side by side along a |long side direction of the |C nodule.

Besi des, pHEffefBLYYLCR He CORCBRRACTEHIFE® PRAFDARRT CORIRCESPN- StRlfedre
pattern, and the plural termnals are disposed i.nside 20 .th

mermber  f orfEd- Bt R Wgtﬁtlth-%h‘élb%&mﬁgfl? e?%.%gesllquj‘%sgf)ﬁ%‘g ,lnpﬁlé?g?%%p% ,
t he anten 1.8 4f : . caiy s : I
torm i 5 0 €T apebdd oM ey P e R el e B O e O
coi | -shapggypattern. Besides, preferably, the detection unit includes

a conductive 25 elastic nmenber which is brought into pressure contact
with the plur@estieesi natsfadaidley béhagsveltadt ioat | \nadefdesnmedzonductive

elastic member at least a part of which is elastically deformed
in accordance with a state change as to whether the amount of

10 the liquid stored in the inside of the liquid container is the
predetermined value or more or not.

Besides, preferably, the conductive elastic member includes
a movable side terminal at least a part of which is displaced
in accordance with the state change as to whether the amount

15 of the liguid stored in the inside of the liguid container is
the predetermined value or more or not, and a fixed side terminal
which is disposed to be opposite to the movable side terminal
and in which the contact state and the non-contact state relative
to the movable side terminal are switched by the displacement

20 of the movable side terminal.

Besides, preferably, the detection unit includes a press
unit which is displaced when the amount of the liquid stored
in the inside of the ligquid container becomes less than the
predetermined value, to therebypress and displace at least a

25 part of the conductive elastic member.

_25_



Besi des, pr ef erabl y, t heconducti veel asti cmenberi ncl udes: a novabl e side
termnal at |east a part of which is displaced in accordance with a
state change as to whether an anmpunt of 5 the liquid stored in the
inside of the liquid container is a predeternmined value or nore or
not: and a fixed side termnal which is disposed to be opposite to
the novable side termnal and in which a contact state and a
non-contact state relative to the novable side terminal are swtched
by the displacenent 10 of the novable side termnal. Besi des,
preferably, theBeeided, pieioirhbl fflitdesiuid esatHNher WlirdthdrSincludes
di spl aced when the amount of the liquid stored in the inside of the
li qui d cona ahererpevufesdressoriiag théopnedetrermdlaed ngakoethe 1hgirby
press and displace at least a 15 part_of the conductive elastic
menber. Be¥Fee’d it &t disydet RE Ehqui teshtainteérines, cendt thetrensuch

that pressurjzed fluid js sent into the inside so that the liquid in
the insi de”f&" b i éWEﬁJPEEPHEaGEVSVHEh B Qg cé5APRI WBEE f ur t her

i ncl udgs: [ b ' ized.20 fluid i.nt ti
bort Tor i ntr ol nEtEraBRTY, St FRRHeLRER R Tibinid gt o

l'iquid del i FbQTﬁ.if;@idq@é_&é/seiér@gfBPepf(chééisq.n‘igoat Q81 OUhLie: o2 more
liquid reservoir chanber (first réservoir
of material to be processed by the liquid consuming apparatus.

Besides, preferably, thematerial tobeprocessedisrecording

paper, and the unit amount of the material to be processed is
10 a sheet of recording paper.

Besides, preferably, the liquid container is constructed
such that pressurized fluid is sent into its inside so that the
liquid in the inside is delivered to the outside. The liquid
container includes: a container body having a pressurized fluid

15 introduction port for introducing the pressurized fluid into
the inside and a liquid delivery port for delivering the liguid
to the outside; & liquid reservoir chamber (first reservoir
chamber) which is formed in the inside of the container body,
stores the 1liquid, and is constructed such that its volume is

20 decreased by receiving pressure of the pressurized fluid; and
a sensor chamber (second reserveoir chamber) which is formed in
the inside of the container body and communicates with the liquid
reservoir chamber and in which the pressure of the pressurized

fluid applied to the liquid in the inside of the liquid reservoir

25 chamber is transmitted through the liquid to the liquid in the
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chanber) which is forned in the inside of the container body, stores
the liquid, and is constructed such that its volunme is 25 decreased
by receiving pressure of the pressurized fluid; and a sensor chanber
(second reservoir chanber) which is formed in the inside of the
cont ai ner body and conmuni cates with the liquid reservoir chanber and
in which the pressure of the pressurized fluid applied to the liquid
in the inside of the liquid reservoir 5 chanber is transmtted
through the liquid to the liquid in the inside of the sensor chanber.
The out putirsiigieabf dfhe kendet edtanexunT e ios tphangikgha n odictior dateetwionh
a pressure change of the liquid in the inside of the sensor chanber
Besi des, piédftel alsibgngedeln pgepEcRpeR Hth g Bppaseatrshpsgawiibhe dkguad
recordi ng apparatus, and_the quyid gﬁg%ﬁiner is an ink cartridge
renovabl y iFofAfed PhdEneT| | EI9Yc §¥appar at us. The

| nventi on f””%%"s'%g"igﬁéfe%:éﬂlﬁéi dngond 'Pgrcﬁ%l%%rlﬁég{% %HH}Q s 8n

be supplied toa ﬁlqurd consum apparat us. ontainér I's
const ryict g¢hSYeR FBaLr B &5 SHhzadut] Uik kel mm@w%@ltﬁnbgitgs IS ink

inside so that the liquidin"the inside is pressurized and
del i ver ed dz@ tirh@geut eméieabIkhRolihged dirc @Rk aidier) dNekudeding ppatransr
body having a pressurized fluid introduction port for introducing the
pressuri zed fl Ghe imtemttike fngihge g iddsiquiquikkboubaingofor Bgpring
delivering the liquid to the outside; a first 20 |liquid reservoir
chanber \Mgﬁhé Feilg LoFRRE th eheupRsi-ad BF & Hd ddAt PRI HBHPPPSFrai-us -
the(liquid ang.is. onstructed,such .t hat %% vol.unme is_ decreased. b
recei ving PRESSHRE-Or T BesSIFFILE" T 1 LTS LBEORG T 1t dot oot 149
[ eSerpi T CHMDAL: HLADAS oF ARG d 11 LHE $hATd%OLnd e ofio0lahRes nedy
and communi cates w the first™ 25 lirquid reservoir chanber and In
whi ch the apresgure mdddne electrically connected to the detection unit.
The IC module includes: plural terminals coming in contact with
thedetectionunit toachieveelectrical conduction; and an antenna
member for communicating an output signal of the detection unit
15 to the liquid consuming apparatus by an electric wave. The plural
terminals are disposed side by side along a long side direction
of the IC module.
Besides, preferably, the antenna member is formed of a
coil-shaped pattern, and the plural terminals are disposed inside
20 the antenna member formed of the coil-shaped pattern.
Besides, preferably, the antenna member is formed of a
coil-shapedpattern, and the plural terminals are disposed cutside
the antenna member formed of the coil-shaped pattern.

Besides, preferably, thedetectionunit includes aconductive

25 elastic member which is brought into pressure contact with the
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pressurized fluid applied to the liquid in the inside of the first
liquid reservoir chanber is transmtted through the liquid to the
liquid in the inside of the second liquid reservoir chanber and its
vol une is changed in accordance with pressure of the 5 liquid in the
i nsi de changed by transm ssion of the pressure of the pressurized
fluid;, and a narrow flow path which is fornmed at a mdway of a |iquid
fl ow path comuni cating the first liquid reservoir chanber and the
liquid delivery port, and is openably closed by a novabl e part

di spl aced gluradceedannelwi ¥hilddchangtat@iobllpededdmmet.of t he
second liquid reservoir chanber in a state where the liquid in the
first liquid r@serides; priedetebly s thetcopdassiive sddshycreabpi dasdidesd
fluid. Besi des, preferably, at least a part_of a wall formn

t he second Iog@lder éé@PvB?Fmb‘I’ﬁzﬁér LiegsgoAsPREGL 8 LR fjiseﬂlﬁlpéafgd

film the novabl t includes at |east t of the flexible fil
and the ndft GRPRERAGR: LTS T DARF P -THE PrexPblieetiTih B aced to

decrease the vqlugg ggagggegﬁfﬁyuiyggwed ocse%ﬁévsei%%gfaamai ggsii@ea,

preferably, " thére s a press 20 ani sm

pressing theddr@rhbhedl ¥hmé oantda @ aeti; oAnaf a dectensy ke theminal
vol ume of 'the second liquid reservoir chanber, and magni tude of
pressure apyildhedst aishesétiexd be dpdanilty thetpeessvaeihaniidemtiesmgetl
to such a value that the second liquid reservoir chanber can be
expanded wheh imhe@hprassucenict B gndssupPRedcrtafl St te aedmitived

thrpugh_thhg#%uigvgglghg_liﬂg%%ﬁi t he innge 8f th%lseqon ali%gig
reservoi r ef SE; ,rﬁﬁeP§Fa3V§,_QF I%%s % 6FTER
L S S A L AT
recess Besides, preferably, the detection unit includes a press
unit which is displaced when the amount of the liquid stored
in the inside of the liquid container becomes less than the
predetermined value to thereby press and displace at least a
15 part of the conductive elastic member.

Besides, preferably, the ligquid container is constructed
such that pressurized fluid is sent into the inside so that the
liquid in the inside is delivered to the outside. The liquid
container further includes: a container body having a pressurized

20 fluid introduction port for introducing the pressurized fluid
into the inside and a ligquid delivery port for delivering the
liguid to the outside; a liquid reservoir chamber (first reservoir
chamber) which is formed in the inside of the container body,

stores the liguid, and is constructed such that its volume is

25 decreased by receiving pressure of the pressurized fluid; and
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5 forned in the nenber having the rigidity with the flexible film
Besi des, preferably, the narrow fl ow path includes a snmall hole
formed in a bottom of the recess. Besi des, preferably, the
narrow flow path is forned in a flow path for connecting the second
liquid reservoir chanber 10 and the liquid delivery port.

Besi des, preferably, the narrow flow path is forned in a flow path
for connecting the first liquid reservoir chanber and the second
liquid reservoir chanber. Besi des, preferably, the narrow

f1 ow path 4 Behydescrasat | (skzdadl e 8rwhi € erambieny- shaped Prrojaek on
is formed, on a side where it is closed by the novable part.

Besi des, pcr}'ef enabdy ofathe eastaanpoiidynand cohauniogtshaned profleguidn
W th mhlch the nmovable part conmes in contact is nmade of an elastic
mat eri al . r2GBEgPdEschppeseralsl yn vhechithe dressvapnef fhe pressurized
i ncludes a _detection unit which iis provided in the contaipner body and

whose out pdtish 3Rt 1§ tEh%éathdaic’bBPEaaﬁbfédﬁ ?h ttﬁ?el%/%‘i‘iﬁréeéﬁéﬁaér
of the. sec nd |IQUId [ eserval

preferablf aFRS de?ec ?%ﬁ?ﬁﬁu EcPﬂ%ést é%ﬁﬂ%igttQSE%?p'l lq lﬁ the
openi ng/ cl;@3i;ag 4 tﬁ%cé)ér&jsaé}c@h%ﬁ&t h%h‘é%&i{f?utCQ?&ﬂgl o2 ﬁ@aegeeeegn

[iquid reservoir ch Besi des, preterab the I qu

consumi ng u_amaisa_t:uangédam hB&iotﬁnd’@QQﬂdIanﬁrmeﬁlbu.ﬁng@@& the1hgguad
container is an ink cartridge renovably nounted in the ink-jet
recor di ngiappheatiuside of the sensor chamber.

( Besides, preferably, the liguid consuming apparatus is an
10 ink-jet recording apparatus, and the liguid container is an ink
cartridge removably mounted in the ink-jet recording apparatus.

The invention further provides a liquid container for storing

liquid to be supplied to a liguid consuming apparatus. The liguid
container is constructed such that pressurized £luid is introduced

15 into its inside so that the ligquid in the inside is pressurized
and is delivered to the outside. The liguid container includes:

a container body having a pressurized fluid introduction port

for introducing the pressurized fluid into the inside and a liquid
delivery port for delivering the liquid to the outside; a first

20 liquid reservoir chamber which is formed in the inside of the
container body, stores the liquid, and is constructed such that

its volume is decreased by receiving pressure of the pressurized
fluid; a second liguid reservoir chamber which is formed in the

inside of the container body and communicates with the first

25 liguid resexrvoir chamber and in which the pressure of the
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5 The invention further provides a method of manufacturing a liquid
container for storing liquid to be supplied to a |iquid consum ng
apparatus . Thenethod includes : a case nenberproviding step of
providing a case nenber fornmed with a liquid reservoir chanber into
which the liquid is to be filled, wherein the case 10 nenber i ncl udes
aliquidinjection port for injecting the liquid into an inside of
the case nenber, a liquid injection passage comruni cating the liquid
injection port with the liquid reservoir chanber, and a liquid
del i very pordsscadmed catidgamplied e lkihguildgniédeinoiire clhamiser offothe
delivering the liquid fromthe liquid 15 container to the |iquid
consuni ng Hpisdr At awid weepsivals Pwmbieri bh twansmi ke tdsiovght Hee Liiguid
i njection passa%g is provided in the liquid f] ow passage, wherein a
the s

part of tHe WARH &G ake LR PRSIV FeERERDET CRATPET

[t RRPT bt flac SPeriig « fe 1 Paii @S
Const ruct @by 5 FEagfsl 5 1PdSh ihdtehahBhEE e RERERE f b

provi ded oMer, ;& tigptfﬁgriﬁlgfd@fgﬁa{}fge%ﬁﬁo;y: &gﬂlsm@égi&ytqf SHOLARLLAcRed

to the top surface of the partition wa Iquid injection step of
i nj ecting dhenkistd shfrioad Beuld guind hnjeeidwon) pergatinaitheld ifguindd
i njection passage so that the liquid flows into the inside of the
liquid 25 atesenidiay clfaatisrquilr dugh metdl earmmeecd winre dhbef vesn ltikheid
top surface of the partition wall and the flexible film and a
passage cliefiargyoitephaoey gsichgha Fidwddssigervatte prguit dpgnably
attaching the flexible filmonto.,the top,surface of the . partition
el [ ar T o red BY GreuRPLr R PLARHEThEd PHESTIRIG TR e Frdaea

5re VOi j e - Sj r 3
pr oj :f;‘({i ngorfpglratgn?(gjr:urgfoi%g?% %ﬁceo%c? é’éﬁgggef et m‘é%nreicﬁéap%%x} IaeSFFF?n
and the tomesw facel19fut Beiparid tdiantwakbhuia Fos8Pebion diende@Pis not
surface of the partition wall of the case nmenber provided in the case
nmenber pr @ucdismgiilst bp. the phesfdmwwegasidade. cl osi ng step, the
projecting part is nelted so that the flexible filmis welded to the
top surface of BeHédpar tR¥sorrakdiv.. at leastpaspaes ofpprevat hpigrmirgethe

method. fUriherd Behides aal bl dhsehanos.sLeR. Rl Sed I GR35 TRAPE"

15 film, the movable part includes at least a part of the flexible

film, and the narrow flow path is closed by the flexible film

displaced to decrease the volume of the second liquid reservoir

chamber.

Besides, preferably, there is further included z press

20 mechanism for pressing the flexible film toward a direction of

decreasing the volume of the second liquid reservoir chamber,

and magnitude of pressure applied to the flexible film by the

press mechanism is set to such a value that the second liquid
reservoir chamber can be expanded when the pressure of the

25 pressurized fluid is transmitted through the liquid to the liquid



15 andbef oret hel i qui di njectionstepstarts. |nthefluiddischarge step,
the liquid injection port is closed, and fluid inside the liquid
reservoir chanmber and the liquid injection passage is discharged from
the liquid delivery port. Besides, preferably, the flexible filmis
attached to a 20 top surface of the projecting part formed on the top
surface of the partition wall of the case menber provided in the case
menber providi ng step. Besi des, preferably, the nethod
further includes, after the fl ow passage closing step is conplete, a
vacuum di siechahge i2sstiepodf tvacsroordl ddkabddi ngsexvait hehdnmbgun.d

i njection port, the

| i qui dexi sti ngBesident hetd fpiadily) et bepstr apdithayfathit ¢ortadldr body
Besi des, preferably, themethod further includes an injecti g

cl osi ng stlépC@ﬁSEJr%ﬁ%btr’h%mlef“aﬁi‘d"qvlﬁn@c’ﬂwwta’&?ltté‘le Be?‘ﬁrég 1qu1d
vacuun+d|sch%ﬁ%e Ste si des eferab

o ConeatgR:2. Ranlef oY U Sineh, onseaoradony | S I o regree

ol vet o ARG Bt et Rh Ry ?ﬁ%i%%“&@?téi‘:ﬁ&ﬁiﬁwf%%%le%r%émm

preferably, thecrenhgd éﬂﬁéﬁbl‘y?cﬁﬂéaﬁx%o@etf@@&lp%[twmhtcliméléltd BHall
step of nounting, to the inside the liquid container, a detecting

unit whosecut Fotrmetghal ailsotcthanged the aecesdance with a pressure

change of the liquid stored in the inside of the liquid container.
15Besi des, prePesiBey, pheferajliv résenvarevchbebearatls idorfarmeet ég a
such that its volume is decreased1§}rece|V|nﬂé$re sure of the

t

pressuri z&d M ERER TRE PPRRFE-CUh{HhEFCPEFY SRRSO o Ghepper
chanpﬁf MhIChth% &ghg?ﬁ béﬁf&g% ]q§ of the liquid container, which

connunlcates iqurd 0|r chanber
Besides, preferably, the narrow flow path is formed in a

flow path for connecting the first liquid reservoir chamber and
the second liquid reservoir chamber.

Besides, preferably, the narrow flow path includes a small

15 hole in which a ring-shaped projection is formed, on a side where
it is closed by the movable part.

Besides, preferably, at least a portion of the ring-shaped
projection with which the movable part comes in contact is made
of an elastic material.

20 Besides, preferably, the liguid container further includes
a detection unit which is provided in the container body and
whose output signal is changed in accordance with the volume
change of the second liquid reservoir chamber.

Besides, preferably, the detection unit includes a contact

25 type switch opening/clesing in accordance with the volume change
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20 and in which pressure of the pressurized fluid, applied to the
liquid in the inside of the liquid reservoir chanber is transnmitted
through the liquid to the liquid in the inside of the sensor chanber.
The output signal of the detection unit is changed in accordance with
the pressure change of the liquid in the inside 25 of the sensor
chanber. Besi des, preferably, the sensor chanber is
constructed such that its volune is changed in accordance with the
pressure change of the liquid in the inside of the sensor chanber.
The out putssitgRalseebntiheiget @ctésrwoiirt dhampbanged in accordance with
the 5 volume change of the sensor chanber. Besi des, preferably,
the liquid congemiidgsappascBtresbiys ahe hkapid gesordnggappdpeaiuss and
the l'iquid container is an ink cartridge renmpvably nounted in the,
i nk-j et regdrdielgrappad by APrPEE tiufy efRE dief éw%?( FRGFAES A3 13T aNY
contai ner for storing 10 liquid to be pplied to_a liquid _consuning
apparatus.caﬂﬁ§lp9&uFﬁm%Yﬁﬁ%ﬁFﬂ%”nFﬁgFUH§§? HIFIEF 5858581?%Fﬁ§@rﬁﬁyﬁ'a
l'i qui d.reservoif chanber.int [ch t Jj.quid _j ' ]
case n%nber ing%ﬁdégvgn %éﬁigu¥£%%é;3%§$ﬁ§§%tgfgéé?%?ec ié%#%€%§tﬁ}g§?d
oo an | Pndgueh (R L3RG FBIDGIorihd haYhLait Beligh MRS 8ge: 1S quia
e

communi cat1 ng 't iquid injection port with the liquid reservoir
chanber, anthsanlingUiphadeltnser yTpomhe t GoAMH oL A s Ng cestmetbe rlduiiding
reservoir chanber for delivering the |iquid fromthe |iquid container
to the |iqtiep odnpuavhdingparaags mepbpar fotnash widhl af biqel diargriRér
l'iqpid injection passage is provided in the liguid 20 rongaﬁgﬁ e. A
part of tIhamReT $DFP e HoiRendighed iy dogbe rr VBRERHRIT ase
apart, of a wall surface formng.the liquid inj.-ect. 3580444
const¥ct é‘ba\é\@’eg tre T‘g?%a_f;Lfﬂﬁlgdrﬁéufelciec%%lpeoﬁrﬂ F%rilsr%p%r%\%?) e %vé?lué
top surfacg,of atﬂhﬁngﬁﬁte' BEOQhMése Iferbeit, ake 1k Buii chyddeidd @xisklhge
filmis not attached to the top 25 surface of the partition wall, fthe
liquid is diineetiedtingmddBiquid injection port with the liquid reservoir
chamber, and a liquid delivery port communicating with the liquid
reservoir chamber for delivering the ligquid from the liquid
15 container to the liquid consuming apparatus, wherein a partition
wall for closing the liguid injection passage is provided in
the liquid flow passage, wherein a part of the wall surface forming
the liquid reservoir chamber and a part of a wall surface forming
the liquid injection passage are constructed by a flexible £ilm,
20 and wherein the flexible film is provided over a top surface
of the partition wall but is not attached to the top surface
of the partition wall; a liquid injection step of injecting the
liguid from the liquid injection port intoc the liquid injection

passage so that the liquid flows into the inside of the liquid

25 reservoir chamber through a clearance formed between the top
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l[iquid injection port into the liquid injection passage so that the
liquid flows into the inside of the liquid reservoir chanber through
a clearance fornmed between the top surface of the partition wall and
the flexible film A flow passage of the liquid is 5 closed by
attaching the flexible filmonto the top surface of the partition
wal | after the injection of the liquid into the inside of the liquid
reservoir chanmber is conplete. Besi des, preferably, a
projecting part for defining the clearance between the flexible film
and the tgsuckase tak g 10 cpatdil hna thal £14:8i810r GRlmpRnGhE phepage
surface of the partition wall of the case nmenber when the liquid is
i nj ect ed icitos itkestersiodecbds trfipal fpy dasesee wdi theHdayed, byetaechheg
injection of the liquid into the inside of the liquid reservoir
chamber i $heofpeatelet Rblpreopiertliheg tesr surdase| ebdhd RAFEL ke wall
flexible 15 filmis, welded to_the taop surface qf the.partition.wall.
Besi des, FH&EaT 2BPyLRIHTGPR AE THF SCEOR BRUE ' FEGHASI At & Fha qutd
i nsi de. of the _liqQui voj r r is conplete, the liquid
existﬁ%g 6§¥ﬁ%gﬁq#hgh%$%§%dl%ﬁ?% ?ggh'port and the partition wall is
vacuum di schar ged 1 Mi8, t Beefdaiid, i 1y ?&b‘j@@t@ﬁljgpag@ tBeYed8oing the

preferably, the liquid injection port isS closed by welding a sealing
menber theyle@ance betlesh das fpeefiblabfyim tdrel khquidp contZaenfi she
constructed such that pressurized fluid is sent into its inside so
that |iquipdzitittibe wadldesiSoprasour ithedtandsdefacerad the rRatotiiende
from25 the |liquid delivery port. , Besi de, refera%%y, thed,
liquid comBdiln®f £het AdFe i FRIRRFe SR VdEFEc M nhRant? S it SFuPFay 1aing
signgb)is _hangeg in accordance with-a pressure chan f P [iguid
stored in Ctﬁ in r|1dte %fﬁt%we Hagsa"ﬁ‘?a 8%?1 gril esft.e%Besh%dg%f)?S(rzé g?a% Y,
the I'qu'qsrﬁ§§E¥9'§o‘Eﬂggb@ﬁe'fiexible film is welded to the top surface
of the partition wall.
Besides, preferably, the method further includes a fluid
discharge step after the case member providing step is complete
15 andbeforetheliquidinjectionstepstarts. Inthefluiddischarge
step, the liquid injection port is closed, and fluid inside the
ligquid reservoir chamber and the liquid injection passage is
discharged from the liquid delivery port.
Besides, preferably, the flexible film is attached to a
20 top surface of the projecting part formed on the top surface
of the partition wall of the case member provided in the case
member providing step.
Besides, preferably, the method further includes, after

the flow passage closing step is complete, a vacuum-discharge

25 step of vacuum-discharging, via the liquid injection port, the
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constructed such that its volune is decreased by receiving pressure
of the pressurized fluid. The liquid container further includes a
sensor chanmber which is forned in the inside of the liquid container,
whi ch communi cates with the liquid reservoir chanber 10 and i n which
pressure of the pressurized fluid, applied to the liquid in the
inside of the liquid reservoir chanber is transmtted through the
liquid to the liquid in the inside of the sensor chanber. The out put
signal of the detection unit is changed in accordance with the
pressure chapge &fiddied béngdn thd hiquinsigeedsi af poheaséniepachanten.
Besi des, preferably, the sensor chanber is constructed such that its
vol une i s widnged in accordance with the pressure change of the
l[iquid in the inside of the sensor chanber. The output signal of the
det ecti on unit Besidrangpaefenabtroranesbefdnrther2octsrasandriRGEion

t he sensor chanber ., Besji des, .preferably, .the |iquid consum
appar at us ]??"s‘:i'al’f'lioﬁl%-njgef“:?Bc‘EﬁE o‘f]rfg‘ﬂﬁ‘&péf?‘& géﬁuéﬂdl?%%c FQuiEF* oﬁ'tfggﬁer
is an ink .cartridge re t.ed | i nk-jet recordin
appara§usﬁ§$h§a§P ?eﬁ%gg¥§g¢%§%%a fgigkggaggefhe subj ectnattgr

contai ned 25 i polapaaesg pat A1 RAPRINC AL ORANESnEain2003s Q85R%fucted

(filed on March 26,2003?;
such that pressurized fluid is sent into its inside so that liquid
in the inside is pressurized and delivered to the outside from
the ligquid delivery port.

10 Beside, preferably, the method further includes a detection
unitmounting step ofmounting, tothe insideof theliquidcontainer,
a detecting unit whose output signal is changed in accordance
with a pressure change of the liquid stored in the inside of
the ligquid container.

15 Besides, preferably, the liguid reservoir chamber is
constructed such that its volume is decreasedby receiving pressure
of the pressurized fluid. The liguid container further includes
a sensor chamber which is formed in the inside of the liguid
container, which communicates with the liquid reservoir chamber

20 and in which pressure of the pressurized fluid, applied to the
liguid in the inside of the liquid reservoir chamber is transmitted
through the liquid to the liquid in the inside of the sensor
chamber. The output signal of the detection unit is changed

in accordance with the pressure change of the liquid in the inside

25 of the sensor chamber.
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2003-154991 (filed on May 30, 2003); 2003-160836 (filed on June

5, 2003) ;

10

15

20

25

Besides, preferably, the sensor chamber is constructed such
that its volume is changed in accordance with the pressure change
of the liquid in the inside of the sensor chamber. The output
signal of the detection unit is changed in accordance with the
volume change of the sensor chamber.

Besides, preferably, the liquid consuming apparatus is an
ink-jet recording apparatus, and the liquid container is an ink
cartridge removably mounted in the ink~jet recording apparatus.

The invention further provides a liquid container for storing
liguid to be supplied to a liquid consuming apparatus. The liquid
container includes: a case member formed with a liquid reservoir
chamber intoc which the liquid is to be filled. The case member
includes a liquid injection port for injecting the liquid into
an inside of the case member, a liquid injection passage
communicating the liquid injection port with the liquid reservoir
chamber, and a liquid delivery port communicating with the liquid
reservoir chamber for delivering the liquid from the liquid
container to the liquid consuming apparatus. A partition wall
for clesing the liquid injection passage is provided in the 1iquid
flow passage. A part of the wall surface forming the ligquid
reservolir chamber and a part of a wall surface forming the liquid
injectionpassage areconstructedbyaflexible film. The flexible
film is provided over a top surface of the partition wall. 1In
a state in which the flexible film is not attached to the top

surface of the partition wall, the liquid is injected from the
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2003- 160815 (filed on June 5, 2003); 5 2003-160685 (filed on June

5, 2003) ;

10

15

20

25

2003- 198631

ligquid injection port into the liquid injection passage so that
the liquid flows into the inside of the liguid reservoir chamber
through a clearance formed between the top surface of the partition
wall and the flexible film. A flow passage of the liquid is
closed by attaching the flexible film onto the top surface of
the partition wall after the injection of the liquid into the
inside of the liquid reservoir chamber is complete,

Besides, preferably, a projecting part for defining the

~clearance between the flexible film and the top surface of the

partition wall is formed on the top surface of the partition

- wall of the case member when the liguid is injected into the

inside of the liquid reservoir chamber. After the injection
of the liguid into the inside of the liquid reserveir chamber
is complete, the projecting part is melted so that the flexible
film is welded to the top surface of the partition wall.

Besides, preferably, after the injection of the liquid into
the inside of the liquid reservoir chamber is complete, the liquid
existing between the liquid injection port and the partition
wall is vacuum-discharged via the ligquid injection port.

Besides, preferably, the liquid injection port is closed
by welding a sealing member thereto.

Besides, preferably, the liquid container is constructed
such that pressurized fluid is sent into its inside so that liquid
in the inside is pressurized and delivered to the outside from

the liquid delivery port.
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(filed on July 17, 2003); 2003-198638 (filed on July 17, 2003);
2003- 296687 (filed on August 20, 2003) ;

10

15

20

25

Beside, preferably, the liquid container further includes
a detecting unit whose output signal is changed in accordance
with a pressure change of the liquid stored in the inside of
the liquid container.

Besides, preferably, the liquid reservoir chamber is
constructed such that its volume is decreasedby receiving pressure
of the pressurized £fluid. The liquid container further includes
a sensor chamber which is formed in the inside of the liquid
container, which communicates with the liquid reservoir chamber
and in which pressure of the pressurized fluid, applied to the
liguid in the inside of the liquid reservoir chamber is transmitted
through the liquid to the liquid in the inside of the sensor
chamber. The output signal of the detection unit is changed
in accordance with the pressure change of the liquid in the inside
of the sensor chamber.

Besides, preferably, the sensor chamber is constructed such
that its volume is changed in accordance with the pressure change
of the liquid in the inside of the sensor chamber. The output
signal of the detection unit is changed in accordance with the
volume change of the sensor chamber.

Besides, preferably, the liquid consuming apparatus is an
ink-jet recording apparatus, and the ligquid container is an ink
cartridge removably mounted in the ink-jet recording apparatus.

Thepresentdisclosurerelatestothesubjectmattercontained

in Japanese patent application Nos.:
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and 2003-190527 (filed on July 2,2003), 10each of which is
expressly incorporated herein by reference in its entirety. BRIEF
DESCRI PTI ON OF THE DRAW NGS Figs. |Ato 1C are a top view
(1A), a front view (1B), and a side view (1C) illustrating the
outlines of a liquid container 15 for a liquid consum ng apparat us
according to the invention.

10

15

20

25

2003-085097 (filed on March 26, 2003);:
2003-154991 (filed on May 30, 2003};
2003-160836 (filed on June 5, 2003);
2003-160815 (filed on June 5, 2003);
2003-160685 {(filed on June 5, 2003):
2003-198631 (filed on July 17, 2003);
2003-198638 (filed on July 17, 2003);
2003-296687 (filed on August 20, 2003); and
2003-190527 (filed on July 2, 2003),
each of which is expressly incorporated herein by reference
in its entirety.

BRIEF DESCRIPTION OF THE DRAWINGS

Figs. 1A to 1C are a top view (1lA), a front view (1B), and
a side view {1C) illustrating the outlines of a liquid containex
for a ligquid consuming apparatus according to the invention.

Fig. 2 is a perspective view i1llustrating the structure
of one of two closed-bottom boxes configuring the liquid container
seen from the front surface side.

Fig. 3 is a perspective view illustrating the structure
of one of the two closed-bottom boxes configuring the liquid
container seen from the mating surface side.

Fig. 4 is a perspective view illustrating the structure
of the other of the two closed-bottom boxes confiquring the liguid
container seen from the front surface side.

Fig. 5 is a perspective view illustrating the structure
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Fig. 2 is a perspective viewillustrating the structure of one of two
cl osed- bott om boxes configuring the |iquid container seen fromthe
front surface side. Fig. 3 is a perspective view
illustrating the structure 20 of one of the two cl osed-bottom boxes
configuring the liquid container seen fromthe nmating surface side.
Fig. 4 is a perspective viewillustrating the structure of the other
of the two cl osed-bottom boxes configuring the |iquid container seen
fromthe front surface side. 25Fig. 5 is a perspective view

i |l ustratigi thikeoshedCéEiravo efl obba-ebhiesm afoxteso cohbsgar hod tiorm haxesd
configuring the liquid container seen fromthe nmating surface side.
Fi gs. 6A amhtBBnare serpsszsecthonstivigewsriftbbassideing the
cross-sectional structure in lines A-A and B-B shown in Fig. 51A
Fig. 7is a créé@sse§$|ﬂﬂﬂaﬁBvﬂﬁﬁqupﬁésﬁﬁﬁﬁ%?@ﬁ%lﬂéeﬁﬁoé%l%ﬁRﬁQQﬁ%ﬂ the

structure in line CG-C shown in Fig.,

Cross- sectqlﬁ%?a‘i"s\?icéﬁv/of‘??*UEFF%‘E’?‘Fﬁegtﬂé%érrt?sss-ps”@ctal%éin%'llasts%ﬁ&'flurlg Fhg-
l[ine D shown in Fig. 1A 10Fig. 9 is a diagram schematically
illustYati t he channel configuration of the liquid container.

Fig. 7 1is a cross-sectional view illustrating the
cross—sectional structure in line C-C shown in Fig. 1B.

Fig. 8 1is a cross-sectional wview illustrating the
cross-sectional structure in line D-D shown in Fig. 1A.

i0 Fig. 9 is a diagram schematically illustrating the channel
configuration of the liquid container.

Figs. 10A and 10B are diagrams schematically illustrating
the stats before the liquid container is mounted in a recording
device to be one kind of liquid consuming device (102) and after

15 it is mounted and pressure is applied to ink (10B).

Figs. 11A and 11B are diagrams schematically illustrating
the states that ink in the ink containing chamber is consumed
to some extent (11A) and that pressure application is stopped
(11B}).

20 Figs. 12A and 12B are diagrams schematically illustrating
the states that ink in the ink containing chamber is consumed
{12A) and that ink in the buffer chamber is reduced (12B).

Fig. 13 is a diagram schematically illustrating the state
that ink in the liquid container is all consumed.

25 Fig. 14 is a diagram illustrating another example of the
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Figs. 10A and '10B are diagrans schematically illustrating the stats
before the liquid container is nounted in a recording device to be
one kind of liquid consum ng device (10A) and after 15it is nounted
and pressure is applied to ink (10B). Figs. 11A and 11B are

di agrams schematically illustrating the states that ink in the ink
cont ai ni ng chanber is consuned to sone extent (11A) and that pressure
application is stopped (11B). 20Figs. 12A and 12B are di agrans

schematically illustrating the states that ink in the ink containing
chanber i sigonrsuwradnfigArhamset hathd lfifert brahibéf eand hanbehansnel of
reduced (12B). Fig. 13 is a diagramschematically illustrating

t he stat e thwatliiquidi rohheihequactwmotimg itor the anhvemimumed. 25Fig. 14
is a diagramillustrating another exanple of the ink containing
chanber, the bdifer 1hd#bér drgraneithanhertHig tHelyl fRFhesneseRete
according to the [nveption. Fi 15.s.a diagramillustrating
still anoﬁﬁ%rt%%ahbﬂ%?%fCPHEa??%ﬁiEoﬁogpﬁiﬁéﬂuﬁgrqﬂﬁgupﬁﬁﬁigppara%us
consuni ng appar S or dj tq the invention. Fig. 16 is a
di agr a iIQ%ﬁéﬁdﬁbénagygﬁga%%%{éhléé%anple of the liquid container for
the Iiquid consypy ngsappasaf sy Aaeondiuag rk@ihheyAVadiidy example of

Fig. 17 is a diagramillustrating still yet another exanple 10 of the
liquid confrai negui@eohbeihéfidiod wonsighng cappandtyspaecetds rgcoadiheg
I nvent i on.
to the invention.
Fig. 17 is a diagram illustrating still yet another example
10 of the liquid container for the liquid consuming apparatus
according to the invention.

Figs. 18A to 18D are views showing the outer appearance
of an ink cartridge as a second embodiment of a liquid container
according to the invention, in which Fig. 18A is a plan view,

15 Fig. 18B is a side view, Fig. 18C is a front view and Fig. 18D
is a back view.

Fig. 19A is a bottom view of the ink cartridge shown in
Fig. 18, and Fig. 19B is a side view.

Fig. 20 is an exploded perspective view of the ink cartridge

20 shown in Fig. 18.

Fig. 21 is an exploded perspective view of the ink cartridge
shown in FPig. 18 and is a view in which Fig. 20 is turned upside
dovwn.

Fig. 22A is a sectional view of the ink cartridge shown

25 in Fig. 18, and Fig.22B is an exploded view of Fig. 22A.
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Figs. 18A to 180 are views show ng the outer appearance of an ink
cartridge as a second enbodi ment of a liquid container according to
the invention, in which Fig. 18Ais a plan view, 15Fig. 18B is a side
view, Fig. 18Cis a front view and Fig. 18D is a back view

Fig. 19A is a bottomview of the ink cartridge showmn in Fig. 18, and
Fig. 19B is a side view Fig. 20 is an expl oded
perspective view of the ink cartridge 20shown in Fig. 18. Fig.
21 is an expl oded perspective view of the ink cartridge shown in Fig.
18 and is a vi gwgi.n28hi &M PJelrsplRth set M GHIRSNGCadPessurizing unit
Fig. 22A is a sectional view of the ink cartridge shown 25in Fig. 18,
and Fi g. 228 itheadné&xphoteddye esh@in Bing Fig2Al18. Fig. 23 is a
perspective view showing a pressurizing unit of the ink cartridge
shown in Fig. fdg. 24 isppgplan view splodangi Be shoeddigr i@ unit of
pressurizing uynit of the ink cartridge shown in Fig. 18. 5Fig. 25 is
an expl odédiSer&pEEFFT 99T eSO W G *Bhe lBressurizing unit of the ink

Cartrigge Shom@ibq Eggislgﬁ exploded perspective view showing the
pressurizing unit of the ink cartridge shown in Fig. 18.
Fig. 26 1s a perspective view showing a tank unit of the
ink cartridge shown in Fig. 18.
Fig. 27 is a perspective view showing the tank unit of the
10 ink cartridge shown in Fig. 18 and a view in which Fig. 26 is
turned upside down.
Fig. 28 is aplan view showing an IC board of the ink cartridge
shown in Fig. 18 under magnification.
Fig. 29 is a plan view showing a modified example of the
15 IC board of the ink cartridge shown in Fig. 1 under magnification.
Fig. 30 is a block diagram showing a state in which the
ink cartridge shown in Fig. 18 is mounted in an ink-jet recording
apparatus.
Fig. 31A to 31C are Sectional views schematically showing
20 the ink cartridge for explaining the detection operation of a
detection unit of the ink cartridge shown in Fig. 18, in which
Fig. 31Ashowsastatewhereaninkreservoir chamberissufficiently
filled with ink and compressed air is not introduced into an
ink pressurizing chamber, Fig. 31B shows a state where the

25 compressed air is introduced into the ink pressurizing chamber
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Fig. 26 is a perspective view showing a tank unit of the ink

cartridge shown in Fig. 18. Fig. 27 is a perspective view
showi ng the tank unit of the 10ink cartridge shown in Fig. 18 and a
viewin which Fig. 26 is turned upside down. Fig. 28 is a plan

vi ew showi ng an I C board of the ink cartridge shown in Fig. 18 under
magni fication. Fig. 29 is a plan view showing a nmodi fi ed exanpl e of
the 151 C board of the ink cartridge shown in Fig. 1 under

magni fi cati on. Fig. 30 is a block diagramshowing a state in

whi ch the dmkiearinki dgetshews im HiGh el SnOYBEEEVSr Athdned 8
recordi ng apparatus. Fig. 31A to 31C are Sectional views
schemat i cauffistieniay 20liee with daktradgerfor 3pkabhbng dthete where
det ection operation of a detection unit of the ink cartridge shown in
Fig. 18, ifMswir¢dlri gxistashovihe istatesaiepbranhamier eservoir

chanber is suf%Lcien&kX filled with ink and conpressed air is not
i ntroduced int 6 8f-i A prid F% PR dFaTbEVS FrgPegtBvahovi oy iscatbe

wher e 4 he [ as L[ i.s.intraduced_into [ re rizi
uhor o 41° RLAGIPLESERd ALLaLO TSR B B Il P e fne
sufficienhhﬁnﬁﬁhbggighgh ink, and Fig. 31C shows a state where ink

hardly exists in the ink reservoir chamber.
Fig. 33 is a view showing an ink supply pressure which changes

in accordance with the consumption of ink in the ink cartridge
shown in Fig. 18.

10 Fig. 34 is a view showing the transition of an output signal
of a detection unit according to the existence of ink and the
operation/stop of a pressurizing pump in the ink cartridge shown
in Fig. 18.

Fig. 35 is a view showing an ink supply pressure which changes

15 in accordance with the consumption of ink in the ink cartridge
shown in Fig. 18, and shows a case where reaction force at the
time of deformation of an ink chamber film and a pressurizing’
chamber film is considered.

Fig. 36A to 36C are sectional views schematically showing

20 an ink cartridge according to a modified example of the embodiment
shown in Fig. 18 or the like, in which Fig. 36A shows a state
where an ink reservoir chamber is sufficiently filled with ink
and compressed air is not introduced into an ink pressurizing
chamber, Fig. 36B shows a state where the compressed air is

25 introduced into the ink pressurizing chamber of the ink cartridge
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Figs. 32A, 32B and 32C are views respectively showing the 5 portion
of the detection unit of Figs. 31A, 31B and 31C under magnificati on.
Fig. 33 is a view showing an ink supply pressure which changes in
accordance with the consunption of ink in the ink cartridge shown in
Fig. 18. . 10Fig. 34 is a view showing the transition of an out put
signal of a detection unit according to the existence of ink and the
operation/stop of a pressurizing punp in the ink cartridge shown in
Fig. 18. Fig. 35 is a view showing an ink supply pressure which

changes 15 phaggorgancex Wdd iAe rConsms®t iion soffriakeh ol § e e with
cartridge shown in Fig. 18, and shows a case where reaction force at
the time ahkjebadnmeigon3ef sdAmwvsnk shatberhdid mndntaadpy essigtisziimgthe
chanber filmis considered. Fig. 36A to 36C are sectional views
schemat i cailnky relsewivagr20hambénk cartridge according to a nodified
exanpl e of the enbodi nent shown in_Fig. 18 or, the |ike, jin_which Fi%.
3614 shows a sFife Whet® arPaGonedeVVBY rshMEMG% R FEAERIFFTIENA Fan

filled_with ink and d air.i t introd j i .
pr essu? i 2iHY RS LT P ARG & 81 STE T ot hCEh ity i,
s 25 int : ¢ : . _ v
LgrtrihgeQpﬁ%%%%ﬁgﬁh?ﬁeg?ﬁtggz§%€v0|rhéﬂgggg?§?§8§u€é?%¢gﬁ{FggfiﬁFéd

with ink, and Fig. 36 sbowsygewtaicrimhernephirk hasel yiexi st uidert he
ink reservoir chamber. Fig. 37 is a sectional view showing a state
before a maRkification, and Fig. 38B is a view showing a state in which

( a heat-caulked rib is heat-caulked.

10 Fig. 39isanexplodedperspectiveviewofaninkcartridgeaccording
to & third embodiment.

Fig. 40 is an exploded perspective view of the ink cartridge
according to the third embodiment, and a view in which Fig. 39
is turned upside down.

15 Fig. 41A is a sectional view of the third embediment taken
along line A-A shown in Fig. 1834, and Fig. 41B is a sectional
view of the third embodiment taken along line B-B shown in Fig.
18A.

Fig. 42 is a perspective view showing a tank unit of the

20 ink cartridge according to the third embodiment.

Fig. 43 is a perspective view showing the tank unit of the
ink cartridge according to the third embodiment and a view in
which Fig. 42 is turned upside down.

Fig. 44 is a perspective view showing a tankunit of a modified

25 example of the ink cartridge according to the third embodiment.
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5 unit and a pressurizing unit are connected by heat caulking in a
manuf acture process of the ink cartridge shown in Fig. 18. Fig.
38A is a view showing a part A of Fig. 37 under magnification, and
Fig. 3B is a view showing a state in which a heat-caulked rib is
heat - caul ked. 10 Fig. 39 is an expl odedperspectivevi ew of an ink
cartridge according to a third enbodi nent. Fig. 40 is an

expl oded perspective view of the ink cartridge according to the third
enbodi ment, and a viewin which Fig. 39 is turned upside down. 15Fig.
41A is a sectigrial. ybevs of pelepbbtide enadiinenliidclakér abohguninehbwA
shown in Fig. 18A, and Fig. 41Bis a sectional view of the third
enbodi nentint dkgn dldong kineed®- B sidavddwn.Fig. 18A Fig. 42
is a perspective view showing a tank unit of the 20 ink cartridge
accordi ng to tHedshi A&RenbbBi Arht46C are migws BepRegt Her Shetawiédvitew
showi ng the tank unit of the.ink cartridge accordi o the third
enbodi nenaRi o8 Fed ARERRELR RHELE £7 (94 SPied SReraetim.

Fig. 44 is..a perspective_vi Wele? a L f. 1 $4
exarrplg ofSFJt%h'e%ij'n %gltg!rw r?dégg\%%@%\rmdpﬂlg&[tg {&ESH?HI?% %anbfc%rf{gn?gt%en
Fig. 45 i adesReatkyerVvheyares WHLhdine 2hank B8t tord o iwhen Gnkd4
is turned upside down. Fi gs. 46A, 463 and 46C are vi ews

respecti vely fghowidnd@nacpehéi ik afazt delgeGt aad Bhgt OTB tdteowshiar dtate

enbodi nent .
in which the top surface of the partition wall and the bottom

! film are attached to each other to close a flow passage after

10 the filling of ink is complete.

DESCRIPTION OF THE PREFERRED EMBODIMENT

Hereafter, the detail of the invention will be described
based on embodiments shown in the drawings.

First Embodiment

15 Figs. 1A to 1C are schematic diagrams i1llustrating, as one
embodiment of a 1liquid container of the invention, an ink cartridge
for containing ink to be fed to a recoxding apparatus as a liguid
consuming apparatus. In the embodiment, closed-bottom boxes
{(casemembers) 10and20are combinedtoformahardcaseconstructing

20 a cartridge 1 as a liquid container. The boxes 10 and 20 are
half shells of the hard case, which are in almost symmetry to
each other.

In the surface on the tip end side in the mounting direction
(Fig. 1B), there are formed an ink delivery port 11 and an air

25 introduction port 21. The ink delivery port 21 serving as a liquid
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5 Fig. 472~ shows a state in which a clearance is fornmed between a
top surface of a partition wall and a bottomfilmwhen ink is filled
into the ink cartridge, and Fig. 473 shows a state in which the top
surface of the partition wall and the bottomfilmare attached to
each other to close a fl ow passage after 10 the filling of ink is
conpl ete. DESCRI PTI ON OF THE PREFERRED EMBODI MENT Hereafter,
the detail of the invention wll be described based on enbodi nents
shown in the drawi ngs. First Enbodinent 15 Figs. |Ato 1C are
schemat i ¢ dlilagicays pbitiSt Hat idghneasable embodhnnmentk obupplyuy dneedle
container of the invention, an ink cartridge for containing ink to be
fed to a regongiicgtapgardidiusresemlingheal edbaddmiuag coppamandarregathe,
enbodi ment, cl osed-bottom boxes (casenmenbers) 10 and 20 are ,
conbi nedt o'fighmel hat8easeEFHENBu s HED201 R E8ft rSRPEGLPeRS - | HyupdT
contai ner., The boxes 10 and.,20 ar.e half shells_of har.d e
Rhich ar e HIFIRCHGEEOB L £9 14 B e BrhEFeo T {158 SRPFAC TR RS oy
end side in th i hregti F1.0 - e Qe LAk
del i vegy ﬁ)o%rr" #Tg%g’%éen%qgglrl%ggi %?r%) %c??%ﬁi%%)ﬁm%%ﬂfeﬁeéi nk g.glﬁl@\:/déxrgy

port 21 sgpving 3%edshir@ved roeld \wjupcRert, is connectable to an ink
suppl yi ng needl e"comruni cating with a recording head of a liquid

consum ng appar arigs. vthiagld B sillhestrecer dhngxatgpiec efi the e osmldiothiotrentn.

An air introduction port 21 serving as a pressurized fluid
i ntroduct itgrx 10, which is formed as a two piece structure of a frame 10a

( and a 1lid 10b. The closed-bottom box 10 has a recessed part
10 12 to be an ink containing chamber 12’ serving as the liquid
containing chamber (first reservoir chamber), a recessed part
13 to be a buffer chamber 13’ (second reservoir chamber), a groove
14 forming a first ink channel 14/ for connecting the ink containing
chamber 12’ to the buffer chamber 137, and a groove 16 forming
15 a second ink channel 16’ for connecting the buffer chamber 13f
to a valve housing chamber 15.
The recessed parts 12 and 13 are formed such that through holes
formed in the frame 10a are sealed with the 1lid 10b from the
front surface side of the cartridge. At the same time, the grooves
20 14 and 16 are sealed with the 1id 10b to form the first ink channel
14’ and the second ink channel 167.
In addition, as shown in Fig. 6A, a valve 31 energized by an
energizing unit such as a coil spring 30 is housed in the valve

housing chamber 15 of the ink delivery port 11. The ink supplying

25 needle communicating with the recording head is inserted into



5 port is connectable to an air supplying needle communicating with a
pressurized fluid source. Figs. 2 and 3 illustrate an exanple of the
cl osed-bottom box 10, which is forned as a two piece structure of a
frame 10a and a lid 10b. The cl osed-bottom box 10 has a recessed part
10 12 to be an ink containing chanber 12' serving as the liquid
cont ai ni ng chanber (first reservoir chanber) , a recessed part 13 to
be a buffer chanber 13" (second reservoir chanber) , a groove 14
formng a first ink channel 14' for connecting the ink containing
chanber 1Zhd ariiheidluffeaty pbagbel 3’ retnsch gioone vES Forfumgpkhiag
second ink channel 16' for connecting the buffer chanber 13' to a
val ve housilig chbanbér IPirtfleempezeesitdiepates 4 2 igdshapaderd@tinay for
such that through holes forned in the frame 10a are sealed with_the
lid 10b freomatieally engaging the outer periphery of the ink supplying
needle.

5 The opening side of the recessed part 12 is sealed with a film
17 deformable by air to define a space, i.e. the ink containing
chamber 12’/ for containing ink therein. The opening side of
the recessed part 13 is similarly sealed with a film to define
a space, i.e. the buffer chamber 13’, the volume of which can

10 be varied by ink pressure. Moreover, the film 17 is attached
to an annular projection 19 of the closed-bottom box 10, which
projection is disposed in the outer periphery than the deformable
area of the film 17. Besides, the films 17 and 18 to be attached
to the closed-bottom box 10 may be a single film as long as

15 the required contraction for the films 17 and 18 can be secured.

As shown in Figs. 4, 5 and 6B, a recessed part 22 of the
case 20 communicates with the air introduction port 21 via a
channel 24, 1Inaddition, in the area facing to the buffer chamber,
a recessed part 25 is formed to dispose a detecting mechanism

20 26 for detecting the volume variation in the buffer chamber.
Two terminals are formed in the detecting mechanism 26, in which
the terminals are configured to short-circuit at the communicating
part of a plate 28 and a contact is turned on or off to output

a detection signal in cooperation with the plate 28 at the point

25 in time when the buffer chamber 137 is expanded to the set volume.
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front surface side of the cartridge. At the sanme tinme, the grooves
2019 and 16 are sealed with the lid 10b to formthe first ink channel
19" and the second ink channel 16'. In addition, as shown in Fig. 6A
a valve 31 energized by an energizing unit such as a coil spring 30
is housed in the val ve housing chanber 15 of the ink delivery port

11. The ink supplying 25 needle comunicating with the recordi ng head
is inserted into the ink delivery port 11 to retract the valve 31
for opening the channel. Furthernore, 32 denotes a ring-shaped

packing for el astritheihyprendagi meaideruiriceihghehy wd1dme vaiiation
supplying needl e. 5 The opening side of the recessed part 12 is

seal ed w tim ahki bafigr defambeablld’ byvad routsomdefis neera bepadepted eas tlbag
i nk containing chanber 12' for containing ink therein. The opening
si de of as it can detect whether the top part of the buffer chamber 13’
reaches a predetermined position. Accordingly, for example,
5 a microswitch, a magnet switch and a proximity photoswitch can
be adopted as detecting means.
Fig. 8 illustrates an example of the buffer chamber 13/, in which
the opening side of the recessed part configuring the buffer
chamber 13’ is sealed with the film 18 and the outer surface
10 of the film 18 is constantly energized by springs 29 through
the plate 28 in the direction of reducing the volume. The
energizing force is selected to have a slightly smaller value
than a pressure applied by the pressurized fluid. More
specifically, the energizing force is set such a wvalve that
15 the buffer chamber 13' expands to the limit as long as ink can
be fed from the ink containing chamber 12’ to the buffer chamber
13', and contracts when the ink in the ink containing chamber
12 is consumed.
The buffer chamber 13’ is designed to have a volume to allow
20 printing for a period of time required to prepare a next ink
cartridge after the detecting mechanism 26 detects ink near end,
more specifically, after the ink in the ink containing chamber
12" has been consumed. The volume of the buffer chamber 13'

is, for example, the amount allowing a few sheets to be printed,

25 that is, a volume in which ink of zbout 1 to 2 cc can be contained.
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the recessed part 13 is simlarly sealed with a filmto define a
space, i.e. the buffer chanber 13', the volunme of which can 10 be
varied by ink pressure. Mreover, the film1l7 is attached to an
annul ar projection 19 of the closed-bottom box 10, which projection
is disposed in the outer periphery than the defornable area of the
film217. Besides, the films 17 and 18 to be attached to the

cl osed-bottom box 10 may be a single filmas long as 15 the required
contraction for the filns 17 and 18 can be secured. As shown in Figs.

4, 5 and 6B, a rregssathdapbragish dheneasex 2% :6970MRI ERLE M Aiut-BE
air introduction port 21 via a channel 24. In addition, in the area

faci ng to wila bafdercrdbadbes] o baeedssedigard idwhiscH eheed hwsdiasposae
a detecting nmechani sm
of the channel configuration is simplified and Figs. 10A to 12B
illustrating the volume variations in the ink containing chamber
5 12 and the buffer chamber 13’ in the wvarious states.

In the embodiment, as shown in Fig. 10A, the ink delivery
port 11 is sealed with the valve 31 to prevent ink from leaking
outside in the unused state.

In the meantime, the ink cartridge is mounted on the recording
10 apparatus serving as the liquid consuming apparatus, an ink
supplying needle 50 engages the ink delivery port 11 as shown
in Fig. 10B, and the ink supplying needle 50 retracts the valve
31 against the spring 30 to open the channel. Moreover, the
alir supplying needle communicating with a pressurized f£luid
15 supplying source of the recording device, not shown, engages
the air introduction poxrt 21.
At the point in time when the ink cartridge 1 is mounted at the
set position, air is fed from the pressurized fluid supplying
source, so that air is introduced in between the film 17 and
20  the recessed part 22 of the closed-bottom box 20 to apply pressure
to the film 17 of the ink containing chamber 12’. Consequently,
ink in the ink containing chamber 12’ passes through the channel
14 to flow into the buffer chamber 13. Therefore, the film 18

configuring the buffer chamber 13’ is expanded against the spring

25 29 to increase the volume.
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20 26 for detecting the volunme variation in the buffer chanmber. Two
termnals are forned in the detecting mechanism 26, in which the
termnals are configured to short-circuit at the comunicating part
of a plate 28 and a contact is turned on or off to output a detection
signal in cooperation with the plate 28 at the point 25 in tinme when
the buffer chanmber 13' is expanded to the set vol une.

Furthernore, as neans for detecting the volune variation in the

buf fer chanber 13', various neans can be adopted as long as it can

det ect m%@&frdtlﬂﬁlyo&lﬁ’é‘rﬁléﬁe (e fuik9eaClBFhed1 | An reRCMESMANg to

predet erm ned position. Accordingly, for exanple, a mcroswitch, a
magnet sSwiddglitaaRdwatpr @XkNdby e pHoh@SMbtiedn ican 8 &dﬂj@il‘xed:oaﬁldm‘sethlaﬁg

means. Fig. 8 illustrates an exanple of the buffer chanmber 13', in
whi ch t he imperitng esistie eabughetoef it ethpardelwenfaguthendpuiifetbehbaber
chanmber 13' is sealed with the film 18 and the outer surface
13’ is contained in the cartridge and that the ink cartridge
5 is mounted correctly.
When ink is consumed in the recording operation in this state,
the ink in the ink containing chamber 127 is fed to the recording
head through the buffer chamber 13’. The ink in the ink containing
chamber 12’ is reduced by that amount, but the wvolume of the
10 buffer chamber 13’ keeps the set volume (Fig. 113).
When the power source of the recording device is turned off to
stop the air supply in the state that ink remains in the ink
containing chamber 127, a pressure applied by the spxring 29 of
the buffer chamber 13’ exceeds the pressure of the ink in the
15 ink containing chamber 127, Consegquently, the ink in the buffer
chamber 13’ flows in a reverse direction into the ink containing
chamber 127 to reduce the volume of the buffer chamber 137 (Fig.
11B).
This reverse-flow allows the ink in the buffer chamber
20 13" to be mixed with the ink in the ink containing chamber 127
to prevent an increase in viscosity. The ink in the buffer chamber
13’ is relatively increased in viscosity because it is in the
proximity of theinkdeliveryport, andtheinkinthe ink containing

chamber 12° has low viscosity.

25 In addition, in case of ink easy to generate precipitation
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10 of the film 18 is constantly energi zed by springs 29 through the
plate 28 in the direction of reducing the volume. The energi zi ng
force is selected to have a slightly smaller value than a pressure
applied by the pressurized fluid. Mre specifically, the energizing
force is set such a valve that 15 the buffer chanber 13' expands to
the limt as long as ink can be fed fromthe ink containing chanber
12" to the buffer chanber 13', and contracts when the ink in the ink
cont ai ni ng chanber 12' is consunmed. The buffer chanber 13" is

desi gned tfx hayaeatVohi et G salbbewiBle Prd RfdrRG after aar esind- fifou ifFBM
required to prepare a next ink cartridge after the detecting

nmechani smt2te Heféet shambenekd’ éntde ther énk peaithicahbyghaafteer 12 hdavikg
in the ink containing chanber 12' has been consumed. The vol une of

t he buffera disanak f3owi sate ofo eagrfiite, thRerapvlRt L2l bR yHentiew
sheets to be printed, 25_that is me. in ich ink of about 1 to

2d, , a vol
> co can BOTSPECREICILy, the BugEar chAEDEBelal i BOH Ty R PUmP

cartridge thus configured.will be. descri Fi [
whi ch § ho AT RSET AY O G CERE S aREr LT oL rae Bhg outasy Tt b
Fi gs. 10A {0 ;hal idlhustibaLi g glaeay@wmy%iaé'tcmsadirtatt@etmkink in
cont ai ni ng chamber 512" and the buffer chanmber 13" i'n the various
states.  the idlcbinga Bihaftn@fiter 83’ showdth8rkbge, t8@4ecb@ingllevice
delivery port 11 is sealed with the valve 31 to prevent ink from

| eaki ng olitssicdeé giinal he demisgedsnattetol healhd medmonnehe tiecdngking head
carfridge is nmounted on the recordingblo apparatus_serving as the

liqui d cofienitRy? RFCEHSAEGSAPRALFARRY (PRI B P Hedfce T581 dngddes efRee

0K D Lo PELE a3 S SRS e B DS LA R e
e RIS o e bR 08 kel eccorimgal g 11 8

shown, engagesiet i€ardd imd NWwheAUChE OMMKWARt tRd .ink containing chamber 127

is all consumed in the recording cperation and ink remains only

in the buffer chamber 13’ (Fig. 12A}, signals are still outputted

15 from the detecting mechanism 26 in this state. However, ink

is further consumed in the recording device, and then ink is

fed only from the buffer chamber 13’. Thus, the volume of the

buffer chamber 13/ is reduced, the plate 28 yields to the spring

29 and retracts by AL to separate from the detecting mechanism
20 (it ismoved downwardly in Fig. 12B), and the output of the detection

signals is stopped.

Consequently, it can be confirmed that ink is reduced to near

end. After this, the spring 29 squeezes the ink in the buffer

chamber 13’ to feed it to the recording head until the last (Fig.

25 13). In the embodiment, the volume of the buifer chamber 13’
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At the point in time when the ink cartridge 1 is nounted at the set
position, air is fed fromthe pressurized fluid supplying source, so
that air is introduced in between the film 17 and 20 the recessed
part 22 of the closed-bottombox 20 to apply pressure to the film 17
of the ink containing chanber 12'. Consequently, ink in the ink
cont ai ni ng chanber 12' passes through the channel 14 to flowinto the
buf fer chanmber 13. Therefore, the film 18 configuring the buffer
chanber 13' is expanded against the spring 25 29 to increase the

vol ume. Acceeditg@lyhe aheuit abet 28 eixscmavigthtipwaed shdet st bE rdrcawidigg
to contact with the detecting nechani sm 26, which confirns that ink
at | east emnwslighcdm biiptintted.voloeestird hprbofiey cehdmbetilB'canginued
contained in the cartridge and that the ink cartridge 5 is nounted
correct|y.eWiehnitils §tegﬁsﬁﬂ¢eﬁh@ mepfiene B i Fagt b ACRONPE RreRpsed
state, the ink in the ink containing chanber 12' is fed to the

r ecor di ng We&3d% hPéGgh-T'Re buffer chanber 13'. The ink in the ink

cont ai yii n r LS ce .+ DUt ;

the 10 ufggﬁﬂ%ﬁggbé%%?éb%fgggg:F%ggﬁ%%gg%%gne hﬁﬁ%ﬁf¥k§$n5ﬁ%%%? g ©
pover sourge.of »Eh8r§L5HEL N0 eYEGR dsSulr B PEh OF hkl@nshoR h§haiber
supply in the state that ink remains in the ink containing chanber

12', a preassune agpbped.byridie spei pga2e pf yheldwfferczhapadng]3'and
exceeds the pressure of the ink in the 15 ink containing chanber 12'.
Consequentderrache an® sepatatdsufifem therdsdrectdndg heabanhsm F%e\er sgop

dirgction into the ink contajning chanber 12' to reduce the vol une of
t he buf f erthen SFemt 9= @ﬁegﬁeffg%;on signals. Therefore, abnormality

10 can be known.

Inaddition, inthe embodiment, the buffer chamber 13’ is constantly
energized by the spring in the contracting direction. However,
the same advantage is exerted in which the buffer chamber 13’
is formedtobeabellowsstructureandthebellowspart isconstantly
15 set in the contracting direction.
In the embodiment, the ink containing chamber 12’ and
the buffer chamber 13’ are configured in which the recessed parts
12 and 13 are formed in the hard case and the openings of these
recessed parts are sealed with the deformable films 17 and 18.
20 However, the annular projection 23 disposed around the
pressurizing area of the closed-bottom box 20 is sealed to the
projection 19 sealed with the film 17 with an adhesive also
functioning as a sealing agent, for example, which allows the
pressurizing area to be formed into an airtight structure.

25 Furthermore, as shown in Fig. 14, the ink containing chamber
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This reverse-flow allows the ink in the buffer chanber 20 13" to be
mxed with the ink in the ink containing chanber 12' to prevent an
increase in viscosity. The ink in the buffer chanber 13" is
relatively increased in viscosity because it is in the proximtyof

t he inkdeliveryport, andthe ink inthe ink containing chanber 12' has
| ow viscosity. 25ln addition, in case of ink easy to generate
precipitation as pignent ink, it is possible to generate a
reverse-flow fromthe buffer chanber 13" into the ink containing

chanber 12'2/hawdn@na bawcénkchdey atze hecagbtate ideo B etigisated a
pi gnents. More specifically, the buffer chanmber 13' functions as a
punp 5 chamidiowBy 4a¢t audt ang csnrsdcdepl by thennetofdrminaleviide, 4dndnd
thus it also functions as an agitating unit to.agitate the ink in the
i nk cont ai4d sgck Banbdres2and Rirteapidrel v idaveros dengeddn ere ipdece.
originally designed not to |eak ink fromthe recording head d

pressure appPledtB§ tRE FPBERLPIBECHINRSE *rherdthride fblf%iel’r’k%\%ia}“geg

“not leak frgmthe recording head b he extent of pressur l.ied.by
the sprind 30 1% REPBAFFEF SRanBey S0y nif 1 et SuR B o 1
ink in the i ¥ 7 nghand e St ' £Fluid.

recordinggk%ggggggﬁqgﬁaggﬁk reng?ﬁ%gﬁﬁ%ilééhf%gqﬁﬂ??gsggﬁgggg$ %géd

(Fig. 12A)rhisi goak§isaeishiddn elisigreduts thensihe fleiaaidgey
mechanism 26 in this state. However, ink is further consuned in the

recordi ng devi ceMomemiehemsi nkows High @8l yaffoim tdbe bhifkricisapbernte
13' ¢ Thus, the volunme of the buffer chanber 13' is reduced, the plate

28 yi el ds fromte ptnAd in the ipkFendaiadty BAmRes of S8pL A E I PONtPRe
et ccf 19 JIechin 30 28s (ko R0 SRl o FLg 4290 adlise
Saueezes e TRE ARG BUTTET: chomber e 1o fecd s thay rommed
recordi ng Jreaf 4mdddid hRmbast ekfFdiable and contractible so as to press
the £film 17, and altexnatively, the film 46may be attached to
thebox 20withaslacktomakethepressurizingchamber 47 expandable
15 and contractible. This modification can also exert the same
advantage. Besides, in Fig. 15, the film 46 is depicted to be
distanced from the film 17 for clarificatiom.
In this manner, the pressurizing area (pressurizing chamber
47) is defined independently of the ink containing chamber 12’
20 fluidically. This arrangement eliminates an airtight seal in
the joining part of the closed-bottom box 10 to the closed-bottom
box 20. The cartridge can be completed by simply assembling
the closed-bottom box 10 and the closed-bottom box 20, which

can simplify the assembly process as compared with the case of

25 vacuunt~tight joint.
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2513). In the enbodi nent, the volune of the buffer chanber 13' is
set to the amount to the extent that a few sheets of recording nedia
can be printed. Therefore, printing can be still continued even in
this state and the next new ink cartridge can be prepared during this
time. 5 Moreover, when a defect is generated in mounting the ink
cartridge on the recording device, the pressure in the ink cont ai ni ng
chanber 12' is dropped. Thus, the plate 28 yields to the spring, and
retracts and separates fron1the detecti ng nechanism 26 to stop the

output of the defiectinBhdshanalsscIbesetibhee caployFaitid MedRgadsbasing
known. In addition, in the enbodi ment, the buffer chanber 13' is

const ant | )thenprgszxeﬂli)gdtﬂialsipas ngeans the mmpltyiact prgsdiirectd ¢éhe ink
However, the sane advantage is exerted in which the buffer chamber
13" is forwedadbéng lsdlambes st uct ulevwenet heBs| | BWpate Fd9. 16, a
constantly 15set in the contracting directjon. In th

enbodi nenpreﬁﬁerﬂﬁknwﬂﬂaﬁrnﬁﬁahaﬁﬁﬁéﬁnﬁé dmavhe Hiorest thamseP1e
are ¢ ur ed, | mhlch e.re ed [ r I
The hard case dhanEmrmERtHis BRI 08kt 3ubEeBl b hd koL B0k g
W th the dg fo{ﬁ“ﬁ@o%t% LoR dﬁﬁﬁf‘-@z’ ZQ‘H'QV‘HéKEIfléJ\ﬁ&FBHhBJlSO exert
proj ection 53 dlspose argun he pressurizing area of the

cl osed- bot-hemshRx g@va§t§@@Jed to the projection 19 sealed with the
film17 with an adhesive al so functioning as a sealing agent, for
exanpl e, whi chTakl ensryheipy eSstrd zifhgler GafetS@dI@ZflogrrEdli:nfl@ af set

alrglght structure. 25Furthernore, as shown in Fig. 14 the ink
contaln|n@Och%@ﬂﬁﬁten$20fa?ﬁP%ﬂﬁ§“@uF$%ﬁ“ﬁﬂ%ﬁb@?aﬂﬁer . FBrThRIMRRLBUY

220 i SRS e Tk SHRRTRAIRCRRY B PIATh DO R
piece. Thep, e fik (GOPH AN AL L CORMRSL - 42" fi‘Qdcérﬁera@%fetjeétmgint
in time when the ink in the ink containing chamber 12’ is consumed,
which allows the detecting mechanism 26 to detect ink near end
as similar to the above and allows printing with the ink remaining

15 in the buffer chamber 13'.

In addition, in the modification, the spring is used as
the pressurizing units. However, as similar to the embodiment
shown in Fig. 15, an area foxr holding pressure is defined by
the film 46 in the area facing to the ink containing chamber

20 and the defined area is sealed after pressurized air is injected
into the defined area. Alternatively, thedefinedarea isallowed
to communicate with the atmosphere through a check valve in the
hard case and to have a pump function by utilizing the elasticity
of the hard case.

25 Furthermore, in the embodiment and modifications thereof, the

- 53 -



5 13" thus connected or thus forned in one piece are housed in a hard
case defining the pressurizing area of a pressurized fluid. This

nodi fication can al so produce the sane advant age. Mor eover, as
shown Fig. 15, a film46, which is separate fromthe film17 in the

i nk cont ai ni ng chanber of the cl osed-bottom 10 box 10, nay be
provided to the cl osed-bottom box 20 to define a pressurizing chanber
47., The film46 is preferably formed of an el astic nenber expandabl e
and contractible so as to press the film17, and alternatively, the
film46maphesaidiachgduior tiebax120imdde daglacidHMmkewever, the same
t hepressuri zi ng chanber 47 expandable 15 and contractible. This

nodi fi cat iagivacdagel 59 earetedtimewisarte thdvardsge-i zBegiwes;, forkxgmpls,
the film46 is depicted to be distanced fromthe film17 for
clarificatd gfive sourgetdd Shagnmep, Conerpt ddwupresagngr éarce, such as
(pressurizing, chapber 47) i.s defined i ndependently of the ink .
Contai ni g SOBAHEN 932 Sbutf achiehory LA Sbarthipeint Lant Miacsdonn
airtight | ] WolMyll [t th | osed- bot tom bgox, 1Q..t o _t he
cl osed- botsag) e g%ggﬁéighﬂgg%gﬁgrgfedagﬁé caar‘f%gfaéogo?r(g? eﬁsegoﬁl)?egi nﬂ-yhe area

assenbl i ng el 9s@tls Baht0nY bk ARtet Ex AR nRAL ORAROX 2% th

whi ch can sinpliify the assenbly process as conpared with the case o
25 vacuumHar@htag@i $1b .that the £ilnd e e@hoBi rdssHES GlsSERke abidw 20a
enpl oys the nechani smusing the pressurized fluid as neans for

appl yi ng presidaspéacenent ¢hkthroomrdivel sgpuckanbrad 2howipvievdtig.ad’.
sho in Fig. 16, a pressurizing unit, such as springs 48, may be
housed i n the hAFHETLE th THHe d‘?‘é&-#lé‘tﬁtﬁﬁntrotgﬁepﬁfﬁéﬁﬂnguﬁﬁﬁéé of

the fj farn the i .ont ai.ni h 12 .. This .nodifi '
e HA L Bg0eklec fe oA aL P HareRL feins TS R0sefe
) R U hoselql Hpent bk cra gl e Do

i nk cont ai thagighambethd HufiBie chahyar 0B8’tben wd fast aharbe 18e Lfk
contracted at the point in time when the ink in the ink containing

chanber 12Zontsindnguwnethbewhlth ahticks: thitaeireseifgeheename staéned.

detect ink near end as simlar to the above and allows printing with

the ink renainwﬁﬁeoverr also in the embodiment, the buffer chamber 137

i5 can be expanded to the maximum in the state that ink remains

in the ink containing chamber 12’ as similar to the above. The

ink in the buffer chamber 13’ begins to be consumed and the volume

is contracted at the point in time whenthe ink in the ink containing

chamber 12’ is all consumed, and therefore the detecting mechanism

20 26 can detect ink near end. After that, printing can be done

with the ink remaining in the buffer chamber 137.
Without mentioning it, alsoc in the modifications shown
in Figs. 14 to 17, the channel for connecting the ink containing

chamber 127 to the buffer chamber 13’ and the channel for connecting

25 the buffer chamber 13’ to the liguid delivery port 11 can be
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15in the buffer chanber 13'. In addition, in the nodification,
the spring is used as the pressurizing units. However, as simlar to
t he enbodi nent shown in Fig. 15, an area for holding pressure is
defined by the film46 in the area facing to the ink containing
chanber 20 and the defined area is sealed after pressurized air is
injected into the defined area. Alternatively, the defined area is
all owed to communicate with the atnosphere through a check valve in
the hard case and to have a punp function by utilizing the elasticity
of the hargh ¢R3€Hy21 SpEdHey gp?fpo{z% é)lh% %@Qﬁ%m_'lﬁaﬁg pRdifdd cat.Qas
thereof, the preSsurizingunif Is burlt in't hard case. wever,
the sane agvai@genyStB¥eligeid coMGhdrhe pressurizing unit, for
exanple, a drive source 49 that can control the pressing force, such
as a sol enoi d éccarfiingdoantdatior consigduspoked viter heeksqié dsejppdiiiean
5 apparatus main body side and a wi ndow 20a is forned in the area
faci ng to GehébR 1Mkl Tongaknhpgt AbapRr cbAt adnipre Thuebdrs oflimieattadd

case sp that the film 17 cgn be pressed via_the w ndow 20a by

di spl a en&%? éFqPﬁg PYR €%ﬂ?ﬁ§‘$§§a§h§ﬁ8ﬁhsiﬁ°¥miﬁ ofy thee d3rdivRgoto
thi s nodifi i.an e_pressi force.of 10 _the,drive sour.ce 4

rel eased gp%?hggng%g ?ﬁ %%é%:%bﬁﬁgt SEVSSEr SBT ol DICTHS GG & amBer

ej ection appapAagUshd Bt rReWh i St apRedrJRerd K LRt he; puf f

chanber 13' can be returned to the ink coﬁ?%iﬁ%ﬁg cﬁé%%ggﬂfﬁﬁ{egﬁgct

t he agit atisngeabkecédcan be obtai ned. Mreover, also in the

enbodi nent, the buffer chanber 13' 15 can be expanded to the maxi mum
in the state thatdipRusesdiazove tdhededetciom siighad olfarber akBunaisof

simlar to the above, The ink in the buffer chanber 13' begins to be

consurfed &RFB2ERENGol e d £atoher gBtadned athdhgoPAEnt nir i Hamswesnt hbe

Dl L, LI tsantal g et g Ll CENsATEdg 0, el orp

gg' nting gan bg gone-Mdubhelingnlinke I &FBIHY A8k Rk heoPUld &Fr GRRMRGEFer

. chamber (second reservoir chamber) 13'. Therefore, the detection
signal oﬁ signaling that the liquid container needs to be changed

15 can be obtained more surely than the amount of ink in the liquid
containing chamber is monitored. In addition, even when the
signal isdetectedduringapredeterminedliquidejectionoperation,
the 1liquid remaining in the buffer chamber 13' allows liquid
ejection continucusly for a predetermined period of time.

20 Particularly, in the case that ink is used for the liquid,
a fixed set of sheets can be printed continuously without
interrupting printing when the signal is detected duringprinting.

Furthermore, when the operation of the liquid consuming

device causes pressure to be applied to the liquid containing

25 chamber 12', or the operation of the liquid consuming device
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Wthout nentioning it, also in the nodifications shown in Figs. 14 to
17, the channel for connecting the ink containing chanber 12' to the
buffer chanber 13' and the channel for connecting 25 the buffer
chanber 13" to the liquid delivery port 11 can be fornmed by

di sposing a groove or a through hole in the hard case configuring the
[iquid container. According to such the configuration, when
pressure is applied to the ink containing chanber 12' or pressure is
elimnated, 5 the liquid flows through the channels fornmed of the
groove or idrsaugheliole atihightspraesietevdanahhenk nkogionimaimg mhamber
chanber 12' and the buffer chanber 13. Therefore, the agitating

ef fect is IFnertaeedolme dbS dbesbdfdbovehambaietlédt iengseéghhy wriedeto
amount of 10 remaining liquid can be obtained at the point in tine

when the |fupgtdonn ashe [vgRi ¢hevhesd: ni TRetHaaser 1t inest thes&hFerE to

hanb 12" i [ d d .hel t | f, t.he .
CTaoer) e SRRRAETS, AL D TV, MO, &1

buf fer chaiffér (sSEoRIres oE éf |
Changet 15 R e (BEEarhed ARB 2L PRT™ i TR RaUN. of AR iR TR

l'iquid contAiiRighgcahargbehch sa idn@d . I n addition, even when the

signal is detecCted during apredeterm nedliquid ejection operation,

the liquid remahei Dgqiidtdathihter cemanbennidiuadd anws al hup e ereckisen
continuously for a predeterm ned period of tine. 20 Particularly, in
t he case timatwhigh itheuseddf grsehdn| pqnrededetnivet sdansf ishdermedahy
be printed continuously w thout interruptin% printing when the signal
is detectéd@@Fﬁﬁ@Brmﬁ%?ﬁ@g and the film is attached thiereto. .

10 Only the area where the liquid exists is configured to be
an independent product and it is simply mounted on the hard case
to form the liquid container. Therefore, the number of recyclable
components is increased.

The channels connecting the separate areas can be formed

15 in injection molding of the hard case, and the channels are formed
of a tube or a groove. Therefore, a reverse-flow into the ink
containing chamber 12' or the ink flow rate in flowing into the
buffer chamber 13' is increased, and the greater agitating effect
can be obtained.

20 Second Embodiment

Hereinafter, as a second embodiment of a liguid container
of the invention, an ink cartridge for an ink-jet recording
apparatus will be described with reference to the drawings.

Figs. 18 and 19 are views showing the outer appearance of

25 an ink cartridge 101 according to this embodiment, Figs. 20 and



Furt hernore, when the operation of the Iiquid consum ng devi ce causes
pressure to be applied to the liquid containing 25 chanber 121, or
the operation of the liquid consuming device is stopped to elimnate
pressure in an ink containing chanber 12', the volune of the buffer
chanber 13' is greatly varied to function as a punp chanber.
Therefore, it has the effect to agitate the liquid, and solids can be
prevented fromprecipitating 5 in the case of a |liquid having an
increase in viscosity and having solids such as pignents. The

liquid comtiaiperegslodsi @RREbEYE edle BYicisSblpPtite HImiceastiidydild ,t had
hard case in a predeterm ned shape is formed by injection nolding and
the film isqt2adbseskdthomnatiovi $OGAINN Tiek apetrfige 6 Ofthend Lgsiegpérdsts
is configured to be an independent product and it is sinply nounted
on the hartiesase to formthe liquid container. Therefore, the nunber

of recycl abl e conponents is, increased. The channel s, connecti t he
separat e areas ‘€&niBE FRFhEHI9S § i%ﬂqégpﬁﬁnanﬁ?ﬂ??iF%ﬁrhng ﬁggd and

ever s T IOWS REBCPROSF mRodbrtdt rong Brbbar 1, o “EREy MiSH i Pare

rever se- alning C eln | ow rate

in flow ngld'fjtxt 04t Q%cgg&fé s& MRS 1328 anlingr eased. cA rididedtr eaber

agitating efféct can be obtained. 20Second Enbodi nent

Her ei naf t eys i8Surdean@yd eabadient 20fared RilqupTucanhaianecawfkike ribs
invention, an ink cartridge for an ink-jet recording apparatus will
be descri bg® wireh fpefhedeatea tretiphededwiags. of the second case member

! 102B, and these heat caulking ribs 103 are inserted in plural

10 through holes 104 and 105 formed in the first case member 102A
and the third case member 102C, and are subjected to heat caulking.
By this, the first case member 102A is held between the second
case member 102B and the third case member 102C, and these three
case members 1023, 102B and 102C are united.

15 Incidentally, a sealing structure is not provided between
the case members 1022, 102B and 102C.

As stated above, the three case members 10232, 102B and 102C
are fixed by heat caulking, so that the heat-caulked parts can
certainly receive force generated in the direction of separating

20 the case members when compressed air is introduced into the inside
of the ink cartridge 101.

As shown in Fig. 18C, the container body 102 is provided

with an ink delivery port 106 for delivering ink in the inside

of the container body 102 to the outside. As is understood from

25 Figs. 20 and 21, the ink delivery port 106 is formed in the first
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Figs. 18 and 19 are views showi ng the outer appearance of 25 an ink
cartridge 101 according to this enbodinent, Figs. 20 and 21 are

expl oded perspective views of the ink cartridge 101, and Fig. 22 is
sectional view of the ink cartridge 101 and its expl oded view The
ink cartridge 101 includes a container body 102, and 5 this container
body 102 is constituted by a first case nenber 102A, a second case
menber 102B and a third case nmenber 102C. As is understood from Fi gs.
20 and 21, plural heat caulking ribs 103 are fornmed at a peri pheral
part of the seenth=gagse2aenber 1028, and these heat caul king ribs 103
are inserted in plural 10 through holes 104 and 105 fornmed in the
first case nmentkerside2) andompreeddrd dicasetmedbetidf2Griand arfer

subj ected to heat caulking. By this, the first case nenber 102A is
hel d bet weleyi ndsaciagohide pswnesFser a 102gtgntihenentids @Lchke GasHsaner
102C, and .these three case_ nenbers 102A, 1028 and éOZC are uniteg”
151 nci dentBachy 108 8aFPHIPS Ll EPE: 83RE. AL 3% A0 SACD SLRERAF Life "BAEE

menber 1%_%, .132% nd 102C. As at ed ahove, se
menbers 1 : egﬁHeEBZQPEFequkﬁﬁ fmﬁgatggéglﬁ%$g%é%§? fat t he
heat - caul ked RfI$16ANLEEE HRINLY ESERIY G nf PRES HGHRT 2heE hdwddie 102B.
direction of separating 20 the case nenbers when conpressed air is
i ntroduced int guthBeknsafleiof ifiedtikncastt ixipe 11 £111ing Asnisawrhien
Fig. 18C, the container body 102 is provided with an ink delivery
port 106 ftomedelfi wenufigctnkeiaf tttee iimdd derdtitbe tOht &% ndrrniscdyinlGRe
to the outside. As is understood from _ . .
- same surface as the surface in which the ink delivery port 106
10 is formed. This ink injection port 108 is formed in the first
case member 102A. The ink injection port 108 is closed by welding
a seal member 150C.
Besides, an erroneocus mounting prevention block 109 is
provided on one corner part of the container body 102 including
15 the same surface as the surface in which the ink delivery port
106, the compressedair introductionport 107, andtheinkinjection
port 108 are formed. This erroneous mounting prevention block
109 is given such a shape that an ink cartridge other than the
ink cartridge 101 with a correct kind of ink can not be mounted
20 so that the ink cartridge 101 with a predetermined kind of ink
is correctly mounted at a predetermined position when the ink
cartridge 101 is mounted in the ink-jet recording apparatus.
As shown in Figs. 20 and 21, a bottom £ilm 110 is provided

between the first case member 10Z2A and the third case member

25 102C. This bottom film 110 liquid-tightly seals bottom side
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25Figs. 20 and 21, the ink delivery port 106 is fornmed in the first
case nenber 102A. Besides, a conpressed air introduction port 107 for
i ntroduci ng the conpressed air into the inside of the container body
102 is fornmed in the sane surface as the surface in which 5 the ink
delivery port 106 is formed. This conpressed air introduction port
107 is formed in the second case nenber 102B. Further, an ink
injection port 108 for filling ink at the tinme of manufacture of the
ink cartridge 101 is fornmed in the sane surface as the surface in

whi ch t he dguidRlsi ¥erah Rakt cHAbE0 theohgh M. ThiSandlk behest icPRAmPert
108 is formed in the first case nmenber 102A. The ink injection port
108 is cl aseduayn welldi hl2 afseadd nentidve F58st caseBesnloks,l10RA.
erroneous nounting prevention block 109 is provided on one corner
part of the comesiides, body}exdRlenistiudhagbas fila $hde ashteatelasenker

surface in which the ink delivery port_ 106, the conpressed air,
i nt roduct iIBETpet 1w 1hiR ante & %kerh?l%mea%%ﬁn@ogh%%e# Grirhig 114

Thi i i . bl k 109 | i h
that oh | MESEFOPIOGE BEMEST HeY Cheshric CariRige (100 S Hf corpas
kind of i %s%gzgelﬁ@ér %?ggyeeﬂnmh%ﬂbgpaﬁmfl3@%@&5&& 5d9651Qh Wbkl

a predetermn ind o Is correctly nmounted at a predeterm ned

posi tion wham theni BkeCantsd el U ornedmeynbad EDLhherhdikinielchamber
recordi ng appar at us.
film 113A and the sensor chamber film 113B liquid-tightly seal

‘ upper side openings of the ink chamber through hole 111 and the
10 senscr chamber through heole 112 formed in the first case member
102A. Besides, the pressurizing chamber £ilm 114 airtightly seals
an opening of a pressurizing chamber recess 115 formed in the
second case member 102B.
Here, the sensor chamber through hole 112 is formed to have
15 a substantially square section. By this, reaction force at the
time of deformation of the sensor chamber £ilm 113B becomes small,
and it becomes possible to deform the sensor chamber film 113B
by a low pressure.
Incidentzally, otherpreferable sectional shapesof the sensor
20 chamber through hele 112 include a circle and polygons other
than a square.
A seal rubber 128 is mounted to the ink delivery port 106
formed in the first case member 102A, and a valve body 129 is
inserted in the inside of the ink delivery port 106.

25 A filter 130 and a check wvalve 131 are provided at midways
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As shown in Figs. 20 and 21, a bottomfilm 110 is provi ded between
the first case nenber 102A and the third case nenber 25102C. This
bottom film 110 liquid-tightly seals bottom side openings of an ink
chanber through hole 111 and a sensor chanber through hole 112 forned
in the first case menber 102A. Besi des, a flexible ink chanber
film 113, a flexible sensor chanber film 113B and a fl exibl e
pressurizing chanber film 114 5 are provi ded between the first case
menber 102A and the second case nenber 102B. The ink chanber film

113A and tdyeasensprpshanar doihth1238: 8 ecdeasal! ynbserdLfesenal?
film The ink chanber film 113A and the sensor chanber film 113B

l'iquid-tighd yheeahkuppeiveidep@penioggs of the ink chamber through
hole 111 and the 10 sensor chanber through hole 112 formed in the
first case nenbégsl102A. aBds? tesye thve gpessduei Yiags cohaiarg filemfirst
airtightly seals an opening of a pressurizing chanber recess 115
formed incewe Sevbrl £d&% UndferagpBlcrii@l, i §6nsbPvRndhdad- 26
t hrough hol.e (112 ii fo ggd to have 15 a substantially sqguare secELon.
By thid, SoROREP b At TPhe LTS O CaSFOPRAD PO BY S HY Sgroancion
Chame ¢ Lk IBPGEQTES SRl NG il DRCORERRRSS P A L0 deform
'rm y a

t he sensor g%anber OW pressure.

Incidental ly, @theneplefgsabhe Sefddaral pshapess ofoihes sienstle 20 rst
chanber through hole 112 include a circle and pol ygons other than a

square. casefmé@aér riHrecohRBni satesintied thetivek ichkmbeki tterqugiohble
106,formed in the first case nenber 102A, and a valve body 129 is
inserted ildl drionghdenoink hiendemt idel ifdery rpbbt 1106, Bosikas,| ttée 136
and %H?he%ﬁa%%g¥et%§%u§£%1Zﬂg%Hg?gngtthcggpgzr chamber recess 112 are
communicated with each other through a narrow communicating path
135. Further, the sensor chamber recess 112 communicates with
the ink delivery port 106 through a check valve mounting part
131A in which the check valve 131 is disposed and a filter mounting
15 part 131B in which the filter 130 is fitted.
Next, a detection unit 116 disposed in the inside of the
ink cartridge 101 will be described with reference to Figs. 23
to 25.
In the detection unit 116, its output signal is changed
20 in accordance with a change in pressure of ink in the container
body 102 changed by whether the pressure of the compressed air
is actually applied. Besides, this detection unit 116 digitally
detects whether the amount of ink stored in the inside of the

ink cartridge 101 is a predetermined value or more.

25 This detection unit 116 includes a spring seat member 117
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of a flow path for communicating the sensor chanber recess 112 and
the ink delivery port 106. Figs. 26 and 27 are perspective
views show ng the first case nmenber 102A under magnification, and as
shown in Fig. 26, 5 fixing holes 127 for fixing the erroneous
nmounti ng prevention block 109 are bored in the first case nenber

102A. Besides, the ink injection port 108 fornmed in the first
case nmenber 102A communi cates with the ink chanber through hole 111
through an ink injection flow path 132. Besides, the ink 10 chanber

t hr ough hdhav il aaneuitdie d¢emsber climpsecapeebs © {141 rg eovenint o3 ek d
wi th each other through a narrow comunicating path 135. Further, the
sensor chakbdime daedde1ed hamArnsoat 65aMPeR ‘EThTé)q%k hedri Ya?yERERed 1ige

through a check val ve mountin rt 131A ] n whi ch the hec val ve 131
is di sposeﬂl%uféra?tf CPEET %?ﬁf H%%aﬁ F 1318 TS ?mle is

130 is fitted. Q? % % % 1? di sposed éjggé%
he
of the |n£%§3#FQ’E é 8 3 égcﬁ dk RHT ?erence 0 ﬁ? 3
to 25. 5Irlﬁgﬁ£é¥nﬁgy§ on unlt 116, its output S|gnal i's changed 20 in
accordance wth a change in pressure of ink in the container body 102
changed by whetAiera mdenRiagsuethed, tite: conpicepsedeadtion Sl BEt mtngd in
applied. Besides, this detection unit 116 digitally detects whether
t he anountthd degionst ored membdre 028 de ohseheed nk eathridge Hole ikl7a
predeterm ned value or nore. 25This detection unit 116 includes a
spring seff FiSefP1ing seat member 117, the tip of the guide projection
( 118 is subjected to heat caulking, and the spring seat member
10 117 may be made not to come off from the guide projection 118.
By this, the spring seat member 117 is movably mounted to the
guide projection 118. As stated above, since the spring seat
member 117 is mounted to the guide projection 118 by heat caulking,
its assembly is easy, and it is unnecessary to provide a molding
15 die with a complicated structure which becomes necessary in the
casewhere, forexample, apawl forhooking is formed. Incidentaily,
in this case, in order to ensure the movement distance of the
spring seat member 117, it isnecessaryto formthe guide projection
118 to be relatively long.
20 Besides, as another mounting method, for example, as shown
in Fig. 32, a guide projection 118 is formed to be relatively
short, an inside tube part 117A of the spring seat member 117
is formed to be relatively long, and this inside tube part 1173
may be slidably mounted to the guide projection 118. In this

25 case, the tip of the guide projection 18 is not subjected to
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havi ng an outer dianmeter shape capabl e of being novably inserted in
the inside of the sensor chanber through hole 112 fornmed in the first
case nenber 102A, and this spring seat nmenber 117 is novably nounted
to a guide projection fornmed in the second case 5 nenber 1023.

As a nmounting method, the guide projection 118 forned in the second
case nenber 1023 is inserted in a through hole 117a of this spring
seat nmenber 117, the tip of the guide projection 118 is subjected to
heat caul king, and the spring seat nenber 10 117 nay be made not to
come of f fH«WN tdamlgdinge projection 118. By this, the spring seat
menber 117 is novably nounted to the guide projection 118. As stated
above, since t e oppregsseat speiterl W is provideddoeredre T dpring
projection 118 by heat caulking, its assenbly is eas and it is
unnecessarseato NeFderdel d ansl dhAgsasnl eanet KembebrifiZBeaphd e NG

whi ch becones nec ssa i.n the case ere, for exanp
ookl ng | 3 RERDST N He w57 Lonaeth B sedecthonraapotaBehtay drome

for m the Sﬁufﬁi‘”%%?ec%. SRR A TR kel of SpIS SRS

anot her 4 A&t hod, for exanple as shown in Fig. 32, a guide
projection 118 1s fornmed to be relatively short, an i nsi de tube part
117A of the spribegspedhgnesdemehbér $17 aimedHe dompresat oveadprilmngls
and this inside tube part 117A may be slidably nounted to the guide
proj ect i orcakgithak et hast 28T dbe, detiwettion vhit He uirdd 3ir Shectdmnm tigei s
not /subjected to heat caul king. A conpression spring, 119 is

provi ded b*é?ﬂ/%éﬁuttﬁeasﬁﬁwrs’e?dtn%ﬁﬁér fqy PraPYHe i8gcbhe tsen the

T Toclq on o S o o BEH PPN 4 R Honof, cBabEE 48 B My s

spring f Orscteat(gcl élggv%,Cm§ﬁ§§ﬁ§)@e§el}de%e}:]3&7 isurgedby the compression
spring 119, so that the pressurizing unit can be constructed
by the simple mechanism.
Besides, the detection unit 116 includes a contact type
15 switch 120 which is opened/closed by pressure actually applied
to the ink in the container body 102 from the compressed air.
This contact type switch 120 includes a movable side terminal
120A displaced by the pressure actually applied to the ink in
the container body 102 from the compressed air, and a fixed side
20 terminal 120B disposed to be opposite to the movable side terminal
120A. The movable side terminal 1202 and the fixed side terminal
120B are respectively made of conductive elastic members. In
this embodiment, the movable side terminal 120A is pressed by

a peripheral part 117B of the seat member 117 so that it is moved

25  (Fig. 32).
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The spring seat nmenber 117 and the conpression spring 119 constitute
part of the detection unit 116, and at the sane tinme, constitute a
pressurizing unit for pressurizing the ink in the 10 inside of an
after-nenti oned sensor chanber 142 (Fig. 32). As stated above, the
spring seat nenber 117 is urged by the conpression spring 119, so
that the pressurizing unit can be constructed by the sinple
mechani sm Besides, the detection unit 116 includes a contact type 15
switch 120 which is opened/cl osed by pressure actually applied to the

ink in the contag nernbedy 02 rdosemet he2 T upyLRssRd tai the Tdds G agbe
type switch 120 i ncludes a novable side term nal 120A displaced by
t he pressuve tantt 0@01 ynappdvigdy tao coherobhki€ déthescdhnsposed drocyn 10Rer
fromthe conpressed air, and a fixed side 20 term nal 1203 di sposed
to be opposiltle sugferne abviEls eesiond capeimeiber(A2BThangoiids dCsbgard

term nal 120A and the fixed side term_nal 1203 are respectively mde
of conductidle 8l F4#FPE REnBeF X 11% 1 d 22nBE8 Rgnheat ke ThRdAC

157" 500t ndioae! Telrieir s ePgPegh et nald Lot b OF S8 hfaPds'
121 adj acenlyd Qe i £ON §86ha KR 1RUH SN PG SARKIALCLC

160 is disposed on an inner wall surface of the second case nenber

102B, and tHy fok&bbeagithcl 2 rinsnhil Xethd¥na fhimigkdd Bidd2antidyn heab
caul king. The IC 5 board 121 includes contact termnals 123 with

whi ch t he amy dilkedsicdecbevex neartdl20A280d pthevidzedisiide tsmmgindalkas208
conp'in contact. The novable side term nal 120A and the fixed side

term nal TEOBeET ORBXRY tik 6%¢BRIpar ko2 0280 KH0ov P dekRt theh&ogabdad
nber, 102B b , heat | Ki that th o]

To o BT anar bl A SR e LY Ao BPOARE T i da oo

side termgale 120fiA0e P5oMONLe ITURRCIRUECOEABLAEL MrddhdiiGicy the

respective contact termnals 12 y ‘the sprihg force. Besi des,

the | C subsispaice i¥dlcbAthdbleseaiimNisennad Bpnbre dgdin@ibAne. usi ng
thi s antenna nenber 124, communication is made 15 in a non-cont act

manner (w rel e®spibgsantied el rsaupaianadebélheencliudes ik jeettenseomgimhgr
apparatus and the 1 C board 121, and information and el ectric power
are transiiZdegnd by using this antenna member 124, communication is made
15 in a non-contact manner (wireless) by an electric wave between
the ink-jet recording apparatus and the IC beard 121, and
information and electric power are transmitted.
Incidentally, the compressedair introeductionport 107 formed
in the second case member 102B communicates with the pressurizing
20 chamber recess 115 through an air flow path 125.
Besides, in Fig. 23, reference numeral 126 denotes a film
welding part, and the pressurizing chamber £ilm 114 is airtightly
connected to this film welding part 126.

The pressurizing unit is constituted by the second case

25 member 102B, the detection unit 116, the pressurizing chamber

- 63 -



I nci dentally, the conpressed air introductionport 107 forned in the
second case nenber 1028 comruni cates with the pressurizing 20 chanber
recess 115 through an air flow path 125. Besides, in Fig. 23,
reference nuneral 126 denotes a filmwelding part, and the

pressuri zing chanber film114 is airtightly connected to this film

wel di ng part 126. The pressurizing unit is constituted by
t he second case 25 nenber 1028, the detection unit 116, the
pressuri zing chanber film 114 and the |ike. Figs. 26 and 27

are the perisipeqfldavandi ens shesi ng the first case menber 102A under
magni fi cation, and as shown in Fig. 26, the fixing holes 127 for
fixing the errdligeus? gt Ricapy éhemd mapssthivecki 49 sdwow ibar Btk ifArshe
first case nenber 102A. As shown in Fig. 27, the seal rubber 128 is
nount ed t Fadfe mefkedel PR ryngsor Magnsfigabieome and 06 Bhayn 139 fig. 26,

inserted in the [nside of t i nk deliver ort 106. Besides, the,
1T ter 130 MnaCFHED BRSeR VAl Tar B iaactits by Pabtott apnErBa A RIS topn
t he passage f n t i Lve 6 t (o]
e pagsade Ly soanIECt it NG ik PELLYSL Pl od00 a0, e enacty
in the firgsty case yiien11028p£0MMeNE §aidmtdid Botthi link sbaReky port
t hrough hol e 111 through the ink injection passage 132. Besides, the
i nk chanmberod,hizedglihbolrelde dddy armgp tike isersaedchanties irwicleglothahe
112 are communi cated with each other through the narrow comuni cating
pat h 135. ink delimergentafb| ¥06in Fig. 26, reference nunerals 133A and
133@ denote fil.mwelding parts, and the ink chanmber film 113A and the
sensor chanber BESEAPE1 3B AL &P EY- #RG ey CRETINERLER Y 2D REOFLARA

meldif@ p%h?t%%3ﬁi%Q9th§ {ﬁér%ﬁ%%é@é“%&%aE%n%éégﬁng the ink delivery
port 106 and the sensor chamber through hole 112. Besides, the
ink injection port 108 formed in the first case member 102A
communicates with the ink chamber through hole 111 through the
ink injection passage 132. Besides, the ink chamber through hole
15 111 and the sensor chamber through hole 112 are communicated
with each other through the narrow communicating path 135.
Incidentally, in Fig. 26, reference numerals 133A and 133B
denote film welding parts, and the ink chamber film 113A and
the sensor chamber £ilm 113B are ligquid-tightly connected to
20 the film welding part 133A and the film welding part 133B,
respectively.
Besides, in Fig. 27, reference numerals 136A and 136B denote
film welding parts, and the bottom f£film 110 is liquid-tightly
connected to the film welding parts 1362 and 136B.

25 Besides, in Fig. 27, reference numeral 134 denotes a seal
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respectively. Besides, in Fig. 27, reference nunerals 136A and
136B denote filmwelding parts, and the bottomfilm 110 is
[iquid-tightly connected to the filmwelding parts 136A and 136B
25Besides, in Fig. 27, reference nuneral 134 denotes a seal part,
and in this seal part 134, after ink is filled into the container
body 102, the ink injection path 132 is seal ed. For exanple, the seal
part 134 is used as described bel ow. The check valve 131 and the
filter menber 130 are nounted to the first 5 case nenber 102A, and

the bottomdid Mahl0 iihs twekdedal opdhe 1wl diaFgepat hk (1 Herfildn weltd REe
parts 136 and 136B, the welding part of the periphery of the check

val ve nmountaritg ip@irt bbd¥Aland the ink tierjemadoni pgtpald2 184 Biedlrel. For
wel di ng part of the periphery of the ink injection flow path 132) of
the first cegwleenbee skkpll AL 1i4 tiseusedrasofies b Soarkodiloy, Tl check

bottom film_110 and the seal,fart 134 are not wel ded. Further, the
i nk chanbefaiq m3t18RdakBet hil SR dsnRatadslr 2K p| IPYRBE are W8 dddsto

the filmweldin ar 33A an 33B. After e, ass Ly. of, these, a
br edet &1 i TAAF BABRGE 0P S S rcatt i adr RETPRR o Fat proRind
port 108 it N <L RS f eqhEgsSt

1028, "t he Tt dar Fa § e RS P A R, A o S a R d R e B bz
chamber fidimihE3BerfHhetytdif S cBekkORal$dedubting gkt omfA amdpahh
132 is sealed by welding the bottomfilm 110 and the seal part 134.
At the tineldfert meunbjiegt pant 33IRe ttHee welkiidgl paet yopadrie 2EriQbery

used as the opening for discharging the air in the inside space or as
t he openi mf fide da réﬁé?ﬁ@l@lﬁeffﬁ’veﬁhhe 138)t pé Fhe Hershoase MerPRE

th I body 129 is i ted into the ingi t he i pk
o iy B 58 ERe Pte S8 aLHE 0L | PBRRTeH EhITrEL Apd the

delivery port ?‘%gt PRIOLE LS ih@&&&h&%@u@é@r t Eg?iﬂjﬁc RhnbBE £171F 1958

the ink inject ; e val ve bo I'S mgv and e I'nside space
i's made t QrPRAUNEEH & WhdhpRerouher 3 brorwal ddE TV E e £HUEWRAding

appar at us.

parts 133A and 133B. After the assembly of these, a predetermined
amount of ink is injected through the ink injection port 108

15 into an inside space formed of the first case member 102A, the
bottom film 110, the ink chamber film 113A and the sensor chamber
film 113B. After this injection, the ink injection flow path
132 is sealed by welding the bottom film 110 and the seal part
134. At the time of the injection, since the ink delivery port

20 106 is used as the opening for discharging the air in the inside
space or as the opening for decreasing the pressure in the inside
space, in the case where the valve body 122 is inserted into
the inside of the ink delivery port 106 and the seal rubber 128

is mounted to the ink delivery port 106 before the injection

25 of the ink, at the time of the ink injection, the wvalve body
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A tank unit is constructed by the first case nmenber 102A, the ink
chanber film 113A, the sensor chanmber film 1138, and 5the |ike.

As stated above, the first casenenber 102A side is constructed as the
tank unit, and the second case nenber 102B side is constructed as the
pressurizing unit, so that the nunber of parts is decreased and cost
reduction is realized, and further, it beconmes possible 10to recycle
t he pressurizing unit. In the ink cartridge 101 according to
this enbodi nent, as shown in Fig. 26, the fixing holes 127 for fixing

the erronepus iOURLERY BHhE@VEY 1103 1Bl06Kadd9% AnpidokedchbimbMecdid Stith
case nenber 102A constituting the tank unit. As stated above, the
erroneous tlbe mMuitrid RArpoevenprens it cded9 nigs appavates. at the tank
unit side, so that it is possible to certainly prevent a m stake in
conbi nati on of A henki pdibfis mersttanedednby hehe dik stinicesarmenta: Ki02a,
of the erroneous mounting prevention block 109. Fig. 28 is a:flan

vi ew showiief tife C&3FEgEdELLT hbid Hheersrr fhanbsr af el i It 3the angk

cartri ge_t01 under magnification, and as shown in Fig. 28, the pair
of con?act™1%ri"fal s 123 are formed on the I1C board 121. The pair of

contact term nal é%ﬁ} | S i i i

di rection of t%§% (i%é?q%igg?ﬁg?%%%?ggﬁﬁﬁb?ﬁéakgggg%p%c%%%&fécqu
di sposed idks tRet2Rk ek d¢ 20ld tes SR BENSE mBAslyr 1028 WhbEQ sidohdian@ted
side direction is coincident with the long side direction of the

cont ai ner dotiei2seuirthéngniaitar s itthge Al number ofBesttess ddrgreased
antenna nmenber 124 is forned of the coil-shaped pattern on both sides
of the | C@vhrastzedugidorhés gsiad igkde omnhEnrshesr ithhpsonos rasgible

di spoged oul sIJg e ant guna, Neber, 124 formed of the coil-shaped

In the ink cartridge 101 according to this embodiment, as
shown in Fig. 26, the fixing holes 127 for fixing the erroneous
mounting prevention block 109 are bored in the first case member
102A constituting the tank unit. As stated above, the erroneous

15 mounting prevention block 109 is provided at the tank unit side,
so that it ispossible tocertainly prevent amistake in combination
of the kind of ink stored in the tank unit and the kind of the
erroneous mounting prevention block 108.

Fig. 28 is a plan view showing the IC board (IC module)

20 121 incorporated in the ink cartridge 101 under magnification,
and as shown in Fig. 28, the pair of contact terminals 123 are
formed on the IC board 121. The pair of contact terminals 123
are disposed side by side along the long side direction of the
IC board 121. Incidentally, the IC boaxrd 121 is disposed in the

25 inside of the container body 102 while its long side direction
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Further, the control 1C 160 is provided on the |IC board 121, and this
control IC 160, together with the pair of contact termnals 123, is
di sposed outside the antenna nenber 124 fornmed 10 of the coil-shaped
pattern. Fig. 29 shows a nodified exanple of the |IC board 121,
and in this nodified exanple, a pair of contact termnals 123 and a
control IC 160 are disposed inside an antenna nenber 124 fornmed of a
coi |l -shaped pattern. 15Fig. 30 is a block diagram showing a state in
which the ink cartridge 101 is mounted in an ink-jet recording

appar at us 20QoiAei88AWith khg. 134y sGQRPELSSOdidH britiMNBntainer body
pressuri zing punp 201 of the ink-jet recording apparatus 200 is

i ntroducedldtaX thee iim$i daretitige 10k. cartridge 101 through the
conpressed 20 air introduction port 107. By this, ink is delivered
fromthe ink ddssigies,pore ah@6nopé ntempeirnk? € ast fowigel 40 Lheanai X+ehapdd
is supplied to a recording head 202 of the ink-jet recording

appar at us 2¥g-eren iy 83ded of Fhe IChpprd dd 1 ranfd the Rajikc pétcontact
dj t 0 .that the i tri 101
B SR et P
ant enna 2Q§5H§§?Q£%%Q%Ba§8dtBEt@Qfﬁpna 124 provided in the inside of
ge I's

the ink cartri 1 an provided in the ink-jet recording

apparatus 200 shfi@het) eubpubnsignalc ofgd ke debeshib@nonMite 156 board
provided in the inside of the ink cartridge 101 is 5 transmtted from

t he ant enni21,24nkntbhhe ¢oicmedr TCi e, Idhethetrheitintreng@a2030f redri@ct
i nkyj et recordin%égggarqtuslzoo side in a non-contact manner. The

det ect i on EHAR he idetibepeord guitsidecthegaterna enbies dA4 dimrmed
203 is_ sent_tq a cantrol B rt 204 of the ink-jet recording apparatus
200. e ¢Unt ﬁ&&&fsgéﬁ %OpﬁEﬁﬁFQﬂ s the pressurizing punp 201, the

Loor 9, heat 162, panh el | T AL E08, A SRR S

101 has a flingtilsOfhoati £8Lar bREmbTE OTATHH19N Jrekaht gt t Letditnd K 1123 LG

ink cartridge 101, and the information relating
a control IC 160 are disposed inside an antenna member 124 formed
of a coil-shaped pattern.

15 Fig. 30 is a block diagram showing a state in which the
ink cartridge 101 is mounted in an ink-jet recording apparatus
200. As shown in Fig. 30, compressed air from a pressurizing
pump 201 of the ink-jet recording apparatus 200 is introduced
into the inside of the ink cartridge 101 through the compressed

20 air introduction port 107. By this, ink is delivered from the
ink delivery port 106 of the ink cartridge 101, and the ink is
supplied to a recording head 202 of the ink-jet recording apparatus
200. The compressed air is supplied from the ink-jet recording

apparatus 200, so that the ink cartridge 101 can be miniaturized,

25 and manufacturing cost can be reduced.
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15 to the ink stored in the I C board 121, together with the detection
signal of the detection unit 116, is transmtted to the antenna 203
in the ink-jet recording apparatus 200 side fromthe antenna 124 in
the ink cartridge 101 side. The information stored in the |IC board
121 is the information relating to, for exanple, 20 a renmining
anount of ink in the ink cartridge 101, the kind of ink, the nodel
nunber of ink and the like. Incidentally, in this enbodi nent,

al t hough the output signal of the detection unit 116 is transmtted
to the ink-jet areeortdinng 2pParatadsazefti totiles notetoat 424 pwynieted in
usi ng the antennas 124 25 and 203, the signal may be transmtted in a
cont act nurreinghdew ] the dmketectridgec bl @otd ps prictadefnin hhejimk-Jjet
cartridge 101 is made to cone in contact with an electric contact
provi ded ifeeHEinkapeerpbedrdfithgldppAnysPpoosiynfl of the defgsiion

t he detectio eration of the detect.ion it 116.5 includin he
cont act & yHE i hEag B HHpEg Sttt hutbe TBkor ahcetdes Age Log
to 34. I, 0S- i n r-& sact ional _yi Qﬁﬁpq i.cally
shomﬁn% tﬁ@ﬁfgngégfggﬁggg EB% ?%é%gggﬁgﬁoq%égggi%gxtﬁ%FﬁgﬁectigH o
operation ofe the HekeebBo, 'wHy tin%1§¢tp§eé§rcﬁ&@%%ﬁbrﬁtﬁgl F@.siHe 35,
an ink reservoir chanber (first liquid reservoir chanber) 140 for
storing i nknoarcbnkapt essinerzi Tige cearbel ot ddi Jralmed Elxodetébeiomknit
reservoir chanber 140, and a sensor chanber (second |iquid reservoir
chanber) 14X¥ preogiged By ahei anesnd 20X liewspathtoor eonredt inggtt BO4
i nkyreservoir chanber, 140 and the ink deIivEr 15 gort 106 are f%rqed
in the i nGid&ENSt He IESNFEFREN D RPPEGR O 82 BR caPR T Hgd a1 20

10 controls the pressurizing pump 201, the recording head 202, and
a driving mechanism 205 such as a carriage.

Besides, the IC board 121 provided in the inside of the
ink cartridge 101 has a function of storing information relating
to the ink in the ink cartridge 101, and the information relating

15 to the ink stored in the IC board 121, together with the detection
signal of the detection unit 116, is transmitted to the antenna
203 in the ink-jet recording apparatus 200 side from the antenna
124 in the ink cartridge 101 side. The information stored in
the IC board 121 is the information relating to, for example,

20 a remaining amount of ink in the ink cartridge 101, the kind
of ink, the model number of ink and the like.

Incidentally, in this embodiment, although the output signal
of the detection unit 116 is transmitted to the ink-jet recording
apparatus 200 in the non-contact manner using the antennas 124

25 and 203, the signal may be transmitted in a contact manner in
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Incidentally, in Fig. 31, although the conpressed air introduction
port 107 is formed in the upper surface of the ink cartridge 101, it
is preferable that the conpressed air 20 introduction port 107 is
formed in the same surface as the surface in which the ink delivery
port 106 is fornmed. A part of a wall forming the ink reservoir
chanber 140 is made of the ink chanber film 1131, a part of a wall
form ng the sensor chanber 142 is nade of the flexible sensor chamber
film25 113B, and a part of a wall formng the ink pressurizing

chanmber 14 drs amrdecet ri becdilwgtbbeoptasquin zinrg iakaohet rfdden1blidis
Since the ink pressurizing chanmber 141 is airtightly sealed by the
pressuri zimgie hantoemef iinmcotdact twicipraes sleetofict hentcaorprimssadesl in
introduced into the inside of the ink cartridge 101 is not 5
transmtt ddiq o -Sigdc eT2ZAWNe r P RHE Y 149§ Séde- menber 117, the

i i 11 d the lik di : Figs. .,31A.and
oA how o st AtlE Rt et RECPARI PR B Bre 1981 5 LT Rire Ay
filled.w th i.nk,. and,th d aj.r. i (- it Jd.nk
p:essu?izi*ﬁ#%ﬁ%ﬁ%@erhf4%98?%g€ﬁ? q%t%ﬂﬁgdhi&agiH%gipﬁg%%%%ggﬁfgpg?k?he

conpr essed. Sdrd Nl #RBLI eg1tq, the ink in the ink reservoir chamber
140, the inside of the ink reservoir chanber 140 has the atnospheric

pressure. Accormigagl Bi1a, heiBpindBSeairdeiond? Heypd esIrthdtd chhey
inner wall bottom of the container body 102 by the spring force of
t he conpressiwvimgsphentnk t@rtandge 101 in ordex to describe the detection

.5 operation of the detection unit 116. As is apparent from Fig.

10 31, an ink reservoir chamber (first liquid reservoir chamber)

140 for storing ink, an ink pressurizing chamber 141 formed above

the ink reservoir chamber 140, and a sensor chamber {second liquid

reservolr chamber) 142 provided at a midway of a flow path for

connecting the ink reservoir chamber 140 and the ink delivery

15 port 106 are formed in the inside of the container body 102 of
the ink cartridge 101.

Incidentally, in Fig. 31, although the compressed air
introduction port 107 is formed in the upper surface of the ink
cartridge 101, it is preferable that the compressed air

20 introduction port 107 is formed in the same surface as the surface
in which the ink delivery port 106 is formed.

A part of a wall forming the ink reservoir chamber 140 is
made of the ink chamber film 113A, a part of a wall forming the
sensor chambexr 142 is made of the flexible sensor chamber film

25 113B, and a part of a wall forming the ink pressurizing chamber
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15 in this state, as is apparent fromFig. 32A, the novabl e side
term nal 120A of the contact type switch 120 and the fixed side
termnal 120B are in contact with each other. That is, in this state,
the contact type switch 120 is in the on state (conduction state).
20Fi gs. 31B and 32B show a state in which the ink reservoir chanber
140 of the ink cartridge 101 is sufficiently filled with ink, and the
conpressed air is introduced fromthe conpressed air introduction
port 107 into the inside of the ink pressurizing chanber 141 by the
pressuri zing pWmadelof2bhe fhésiErdadiersnt izhhenckanisessiirle ddtual |y
applied to the ink in the ink reservoir chanber 140 by the
conpressed air Sisicel thandkappesssuize.ngethatiber dppliediroighely seailad
the sensor chanber 142 by the spring force of the conpression sprin
119 is P2 Dbyiee presseribziolo ehankonptbssbd Bne PaAGSERROEFNERPTPELEES

o LMe COTRLESSoN SR A% a1 8 s ooo VIR (B) 2oE2 A 3oesigplishes

119 iSSCh%Q%%%HQ%%%&dkBgatgpééé f&fﬂhﬁ&%iQHeaQBPPﬁg §£5% memper 117,
the compression spring 119 and the like are disposed.

Figs. 31A and 32A show a state where the ink reservoir chambexr
140 is sufficiently filled with ink, and the compressed air is
not introduced in the ink pressurizing chamber 141. In this state,

10 since the pressure of the compressed air is not applied to the
ink in the ink reservoir chamber 140, the inside of the ink reservoir
chamber 140 has the atmospheric pressure. Accordingly, the spring
seat member 117 is pressed to the inner wall bottomof the container
body 102 by the spring force of the compression spring 119, and

15 in this state, as is apparent from Fig. 32A, the movable side
terminal 120A of the contact type switch 120 and the fixed side
terminal 120B are in contact with each other. That is, in this
state, the contact type switch 120 is in the on state (conduction
state}.

20 Figs. 31B and 32B show a state in which the ink reservoir
chamber 140 of the ink cartridge 101 is sufficiently filled with
ink, and the compressed air is introduced from the compressed
air introduction port 107 into the inside of the ink pressurizing
chamber 141 by the pressurizing pump 201.

25 In this embodiment, when a pressure actually applied to
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pressure P2 applied to the ink in the sensor chanber 142 by the
spring force of the conpression spring 119 is changed within 10 a
range of P2-MAX to P2-M N in accordance with the amount of the ink
stored in the inside of the sensor chanber 142. Then, in this

embodi ment, the pressure of the conpressed air and the spring force
of the conpression spring 119 are set so that P1 > P2-MAX > P2-MN i s
establ i shed. 15As stated above, the maxi mum pressure P2- MAX of the
conpression spring 119 is made smaller than the pressure Pl of the

conpressi QpeAiihx $8 thatidkhecdeie6l i ofhanbidr 116 banthe aperatsedd air
without fail. Besides, in this enbodinent, when a pressure | oss by

reaction 2@ Percenata hestipe aftweflor mpplbed dfo tthe ink thdmeesehbdm
113A and the pressurizing chanber film 114 is P4, and a pressure of

t he conpr edsedbesi A 42nby othe exb fimemicdyesc 0fpk o8 seeRE ¢S 5 iy S@HANPoRL®
port 107 to the ink pressurizing chanber 141 is Pl', the pressure_ of
the conpr é$s&d:aFPeantPiHEES TS rPS BPRRTGIS9hE EofPl eHaF P 28¢pFPRGS
119 are set_so that P1', - P4 = P P2 is es Lshed, -

this, ®verd ?ﬁ@mejé%%sm?%ri’rﬁ%}}ggcrteiSoen %%@%l’ :Péggg%éféatsécgbét%pﬁg'
ti me of defor ' ; hR e ' th# BRe IR SHELZHLRY
chanmber film1 ?%Fﬁgkﬁgﬁggﬁﬁgﬁ%ﬁhut %?%%%g%%%§%§%§ratg§ Wi t outIs
fail. 5As shawy hAoFi gScna3tBAREc32Bing e Rresathbzéngi ahantentfi the
114 is pressed to the ink reservoir chanber 140 side by the pressure
of the compreessed ARrappitiresdtoethe ntrok tihethaksqrsessghprbay Hiakethe
141,and is deformed, and the deformed pressurizing chanber fjlm 114
cones in. contiact farch ehethelcEmumfsgion spring 119 is changed within

10 a range of P2-MARX to P2-MIN in accordance with the amount of
- the ink stored in the inside of the sensor chamber 142. Then,
in this embodiment, the pressure of the compressed air and the
spring force of the compression spring 119 are set so that Pl
> P2-MAX > P2-MIN is established.

15 As stated above, the maximum pressure P2-MBX of the
compression spring 119 is made smaller than the pressure Pl of
the compressionair, so that the detection unit 116 can be operated
without fail.

Besides, in this embodiment, when a pressure loss by reaction

20 force at the time of deformation of the ink chamber film 113A
and the pressurizing chamber film 114 is P4, and a pressure of
the compressed air introduced from the compressed air introduction
port 107 to the ink pressurizing chamber 141 is P1', the pressure
of the compressed air and the spring force of the compression

25 spring 119 are set so that Pl* - P4 = Pl > P2 is established.
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10 film 113A, and the ink chanber film 113A is pressed to the ink
reservoir chanber 140 side and is deformed. By this, the ink in the

i nk reservoir chanber 140 is pressurized, andthe pressurized ink
flows into the sensor chanmber 142 through the conmmunicating path 135.
15Then, the sensor chanber film 113B is deformed upward by the
pressure of the ink having flowed in the sensor chanber 142, and the
spring seat nember 117 is pressed upward against the spring force of
the conpression spring 119. Then, as is understood from Fig. 32B, the
novabl e side tejyimnal, 420410k Heher LOMt@ed RO reypeisnmicbebe 13Qdrerated
pressed by the pressed-up spring seat nmenber 117 and is pressed
upward. Byat hihe, ttifie obwsfcemsicdent ef nitralink2cHerarer thdmf L X238 aidighe
termnal 120B are separated from each other to produce a non-cont act
state, andrtdmswomiagt chypeeswfibn DD ithepgdeteatine whit shlf ¢an be
(non-conducti on state%. 25That is, in the case where the ink in the

i nk reser VR§rat&hmd&NoE0f 8l pressuri zed by the conpressed air, and
the pressure of the ink.in_the inside of e.ink I hayh

140 and the seﬁg%FS§ﬁ§hﬁ8rF12§'hg éﬂﬁfégefth?ng%gégﬁ%é?{ﬂ§nnre?kfhe
contact type swit,ch J12Q.ik8.RULi fhesabqber SHbAbel 144 Bilden
det ecti on jiFJ)lnllnt§VEﬂ lggqosf %'([}ﬁg%eﬁk%ocaﬁé |h13‘§]§ Ifleos%r?f 'E:hi s enbodi nent, thg
ink in theidk rsei o ehanberpldésds qineisttbaadedyitte wanpmassed
air, and the pressure of the pressurized ink in the ink reservoir
chanber 14frdssutmizisw tchedbeéo 14k dmk is ddforsedsoandhbindate fipmedat
this time, in the case 10 where the pressure P of the ink in_ the

i nsi de of RursyEHednacHRamhar G 134 gegRa it ¢RI adte Priefike dnkideger

val ue, .that is, .the pressure, P2 lied_to t ink in_the,se r. .
chanbeP 14515 A8/ BPInGRT o Ub OPTVIRE CoMBrisdl o BorrAgeIsD. end™s
spring seaf, O FhinbsrPh88Sefqdpnal & URtea hhe . uppefnid Mine ink
position, ‘an he "cont act 1é type swtch 120 is put in the off state.

I nci dent al{,yght hhg re@eedbieRhanbe 8 AnStiuRiad suekdl haid tifesrdharized
spring seat menber 117 displaced agai nst the spring force of the

conpr essi aimlsfliong 1480 het bensnrrataswesf 1¢8| thmousth the semsyricating

chanber 142 reaches the vicinity of the linit point (upper
path 135.

15 Then, the sensor chamber film 113B is deformed upward by
the pressure of the ink having flowed in the sensor chamber 142,
and the spring seat member 117 is pressed upward against the
spring force of the compression spring 119. Then, as is understood
from Fig. 32B, the movable side terminal 120A of the contact

20 type switch 120 is pressed by the pressed-up spring seat member
117 and is pressed upward. By this, the movable side terminal
120A and the fixed side terminal 120B are separated from each
other to produce a non-contact state, and the contact type switch

120 is put in the off state (non-conduction state).

25 That is, in the case where the ink in the ink reservoir
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20 limt position) in the displaceable range, it conmes in contact
with the novable side terminal 120A and the novabl e side terninal
120A i s displaced. Besides, this enbodiment is constructed such that
when a pressure |oss by the reaction force at the tine of deformation
25 of the sensor chanber film113B is P5, and a pressure applied to
the sensor chanmber film 1138 fromthe spring seat menber 117 is 92',
P1 > P2' + P5, and P2' - P5 = P2 > P are established. By this, even
in the case where the reaction force is generated at the tine of

def or mat i Qi) K1 8R¥e eH ¥y LA EbaBrebbed 2 idetant tha praistutt6
can be operated without fail. Besi des, as described above, in
this enbodifeiMe ihfe isennerischbddest tireough hebertdPr i chaurest l4dt end
to have the substantially square section, so that the reaction force
at the tinsheofseteioor chambari 4% esseredrededernénpd esaiie qodwres dhe
to the deformation 10is | essened. . Besides, thjs enbodinment is
const ruct eWPTHEAt thge FHERCEhE2Pries fitte Iod8ei ALENEE 2T 1 ow pat h
fromthe ink cartridge 101 to the ink-jet .re dipg p. t S
P3, PIo> Py > BBa%s ost ABI FARGHECHBTE s pUdT a8 Py CRhait ik raidas
pressure PRP2:.M f .15 : essi Ll 1 eLONRSd; riaan
t he pressdﬁg‘f%é%hﬁ gbggﬁgﬂgﬁﬁ'f éﬂﬁﬁifﬁb %yét%Pg,fglnng#gg%%% nk
exi sting ifyd he $8Rsenurshagbey A4 EripReseer haknl ¥ndetie gred furemos

the ink delivery port 106 by the spring force of the conpr essi on
spring 1l1&nhefrassutentead iyk isitheeinheepe cosin chavees3ap i sfigransmitted
pregsuri zi ng . . .
to the ink in the sensor chamber 142. At this time, in the case
10 where the pressure P of the ink in the inside of the sensor chamber
142 is higher than the predetermined value, that is, the pressure
P2 applied to the ink in the sensor champber 142 by the spring
force of the compression spring 119, the spring seat member 117
is pressed upward up to the upper limit position, and the contact
15 type switch 120 is put in the off state.
Incidentally, this embodiment is constructed such that when

the spring seat member 117 displaced against the spring force

of the compression spring 119 by the increase of volume of the

i

sensor chamber 142 reaches the vicinity of the limit point (upper

20 limit position) in the displaceable range, it comes in contact

with the movable side terminal 120A and the movable side terminal
120A is displaced.

Besides, this embodiment is constructed such that when a

pressure loss by the reaction force at the time of deformation

25 of the sensor chamber film 113B is P53, and a pressure applied
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the sensor chamber 142 may be smaller than the pressure necessary for
pressurizing the ink reservoir chanber 140, this pressurizing force
is generated by the conpression spring 119 as in this enbodi nent, so
that the ink cartridge 101 can be niniaturized 25 and manufacturing
cost can be reduced. Further, this enbodi nent is constructed
such that when the water head difference of the ink cartridge 101
relative to the recording head 202 of the ink-jet recording apparatus
200 is P7, P1 > P2 > P3 - P7 is established. By this, even in the

case 5 wher e (tfae sbreof digiaad: 2021135 recal ele alpamOskh t aledtiahan 7

than the ink cartridge 101, ink can be certainly supplied fromthe
ink cartriggep01 fjo >t Ivg 'r ecps di gy read 2@3. = P2 > Pratdiedbljiehed.
recordi ng apparatus 200, when ink is consuned, the amobunt of ink in
the ink rexerordisr, ehanbier th40case dédmreatshd, rddctimh fhaceol mensiratied
ink reservoir chanber 140 is gradually decreased. At this_tine, when
the renmai Mth@ghendime of deflermatipe ehitheeserger rohamhsgefiimgl 3B,y the

redet erm ned val ue or, re, th essure of . o] ed ai
Dbl cd { GRHREGIAE PR Ao LoD db R B TEROT RO L o ansa 1t ed
through the ink t e j I ; Al Walel YA
in this state, B9t o bt BRl BhoVEnoRl HISIBRodil AR by

pressed upc}q@a{nqgéﬂotﬁeo&&\ehwemd L8idonBeshtteA RORLAS thEhasamd ally
force of the conpression spring 119 is kept, and the off state of the

contact tyf.M §edt 15H) dstkepthe 26Tbei omRot oe bhéhenkneeselafinmation
chapber 140 is further consumed, and as shown in Fig. 31C, when there
occurs a statledsensd,chndhehe nkrepguiiey logissfS PdrHet he ik dedfsamadiion
chanber 140, the pressure of the conpressed air is not transmitted to
the i AR int¥ HEXEMSG chanber 142. Then, the spring seatnenber 117

descends in acqprdance 22, W LIReAOTSHTRELE,8E R ANKRLE S the

sensor chanber
pressure loss in the ink flow path from the ink cartridge 101

to the ink-jet recording apparatus 200 is P3, P1 > P2 > P3 is
established. More specifically, the minimum pressure P2-MIN of

15 the compression spring 119 becomes larger than the pressure loss
P3 of the ink flow path. By this, almost all ink existing in
the sensor chamber 142 can be certainly delivered from the ink
delivery port 106 by the spring force of the compression spring
118.

20 Incidentally, since the pressure necessary for pressurizing
the sensor chamber 142 may be smaller than the pressure necessary
for pressurizing the ink reservoir chamber 140, this pressurizing
force is generated by the compression spring 119 as in this
embodiment, so that the ink cartridge 101 can be miniaturized

25 and manufacturing cost can be reduced.
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as shown in Fig. 32C, the pressing-up state of the novabl e side

term nal 120A by the spring seat nmenber 117 is rel eased, there occurs
a state where the novable side term nal 12024 is in contact with the
fixed side termnal 120B, and the contact type switch 5120 is
switched fromthe off state to the on state. Thetis, the
pressure of the conpressed air is not transmitted to the ink in the
contai ner body 102, and in the case where the pressure of the ink in
t he container body 102 is |less than the predeterm ned val ue, the

contact type sWhiGhel20:h$s ihddimeie 190 nskdh8ted such BRSEISSen ithe

ot her words, the contact type swtch 120 operates and Is put 1n the
on state whered hRadnkifAetBicé nsi d@eol nkheatfiki qyeeapur 2l 8giedadbahe
141 is all consuned and the ink stored in the inside of the ink
cartridge dddbrrHcombsadnlRP2t b Tk ink-Tett hecomdide afpdieetiserddr is
chanber 142. That is, the detection unit 116 including the contact
type switcl A1X) eaR2dt it al Py detead@biiebrer BY HBts:t Rgeanbunthofcassk
stored in the inside of the ink tridge 101 is the predetermned
val ue or ﬁﬂ?eefecd?heeéﬁ&ﬁ&fﬂﬁagtBe%fﬁ?f}éx%&w&reeeaafat RS Hnithth g etnk
whi ch 20 can be.stored in. the insi.de, se chanber 2.

forer it @& BhReor het e Wheaafs, M B IR I e g

Fhe_”aXi”Hﬁh¥@hﬂ?c%&t&ﬁ%gé”@yﬂtt&ftﬂé“%é@@r@ﬁn%aﬁegé §@PF?d in phe
i nside of the sensor chamber 142 is set to an anount of ink which can

print one or muretisheaks]ef reeeetdhd@pparpanerong e ik essesthdiyneldhe
i nk;’jet recording apparatus 200. By setting the predeternined value
as st at ed Ebowmousterf dintkein drhe ARk nesgewied 1 BhaEpbés 1dét es tdatinn sehle
detection unit 116, (it is not necessary tqQ stop printing, and it is
possi b e tBpridfeCIRe PECERRI MY RS VekSntheMRgT whtl ekf Fsgually
described(9bove, %in%% Eggsngvable sid% ternm nal . 120A

ecredsed. ime, whHen the remaining amount of ink in
the ink reserwvoir chamber 140 is a predetermined value or more,
the pressure of the compressed air applied to the ink in the
ink reservoir chamber 140 is transmitted through the ink to the

15 ink in the sensor chamber 142. Accordingly, in this state, the
state in which the spring seat member 117 is pressed upward up
to the upper limit position against the spring force of the
compression spring 119 is kept, and the off state of the contact
type switch 120 is kept.

20 The ink in the ink reservoir chamber 140 is further consumed,
and as shown in Fig. 31C, when there occurs a state in which
the inkhardly exists inthe ink reservoir chamber 140, the pressure
of the compressed alir is not transmitted to the ink in the sensor
chamber 142. Then, the spring seat member 117 descends in accordance

25 with the consumption of the ink in the sensor chamber 142, and
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is pressed and di spl aced by the displacing spring seat nmenber 117,
the switching operation of the contact type switch 120 can be
certainly perfornmed by the sinple structure. Incidentally, in this
enbodi nent, the novable side termnal 10 120A is pressed upward by
the rai sed spring seat nenber 117 and the contact type switch 120 is
swi t chedfront he on state (conduction state)

t ot heof f st at e( non- conducti onst at e) . Bowever, anodi fi ed exanpl e may be
such that the arrangenent of the novable side term nal 120A and the

fixed sided ehinalnl208 33 UrREGAMRT I8-4D s8N cfaRHel RotdBle side
non- pressure state, the novable side terninal 120A and the fixed side

term nal I20Miated PADAI Byttt nPTricgntast mémdey; landiatréheadddre thlkere
pressuri zation, the novable side term nal 120A is pressed upward by

t he rai secbsprisng sedte weaberthklfowndl € sids iarmiowtlat? OAiitshin kwnfdaxsd
side termnal 1208. 20Figs. 33 and 35_show i nk supply pressures which
change i n cdbi@gnééxaft HidhdgFrisadpt £0Br N9 tkee Aobhect nkyR&a i &ge

101, dt hor i t al is indi th i ni t of ink i
101 [apa he, hor L sonial avL ! ol s the Lemning apunt of 1k i
pressure of, Ungyptk SelLYBLRd LLOMUE L0l deliety: port ASifat Lhe

.case wher .4 heel €Akt i 0N HOLeBtatnbRe&ddy B 00f Shed OIMBhe0Ra 08 WHe:d Rike
chanber film 113A and the sensor chanber film 1136 is not consi der ed,

and Fi g. 3dssumegbdpbhéniiibercase vheteitde boelyctlil@nisokess dthanhéhe
ti 5 of deformation of the ink chanmber film 113A and the sensor
chanber figradetr¥@nisedonalger ddie contaps pgpemtertsihoddOf LonpH; gn 3Be
inthe state (initial state) where the ink cartridge 101 is full of

i nk, the gte &:P1 of the conpressed air becones the ink supply

A TARE | R S L e T
supply pressiing pbockept tBE thesi@SUHS RheOfinkhen cOnDrasset s the
ink pressurizing chamber 141 is all consumed and the ink stored
in the inside of the ink cartridge 101 becomes only the ink in
15 the inside of the sensor chamber 142. That is, the detection
unit 116 including the contact type switch 120 can digitally
detect whether or not the amount of ink stored in the inside
of the ink cartridge 101 is the predetermined wvalue or more
corresponding to the maximum value of the amount of ink which
20 can be stored in the inside of the sensoxr chamber 142.

Here, it is preferable that the predetermined value
corresponding to the maximum value of the amount of ink which
can be stored in the inside of the sensor chamber 142 is set
to an amount of ink which can print one or more sheets of recording

25 paper to be processed by the ink~jet recording apparatus 200.
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Then, when there occurs a state in which the remai ni ng anmount of ink
in the ink cartridge 101 becones | ower than the predeterm ned 15
value (in this enbodinment, the state in which the ink in the ink
reservoir chanber 140 is al nost exhausted), the pressure of the
conpressed air is not transmtted to the ink in the ink cartridge
101. In this state, the ink supply pressure is determ ned by the
spring force of the conpression spring 119. 20That is, at the point
of time when the remaining amount of ink in the ink cartridge 101 is
| overed t Gz he iRk Bgeties Pratosdhigeat Palud s dkatbe PG6wS, Qvdi aEtet
the ink near end (N E), 'the maxi num spring pressure P2- AMX of the
CoNpr essi oth SPiK AgatlOndn(tfE) nexidelecyedobpr ess edi: tsdcttimrbecde s 16he

i nk supply 25pressure. Then, as the consunption of the ink in
t he sensoritchambérne® sprygressep primg iognmresst és poasuitl oto pyevent
conpression spring 119 becones small, and the spring pressure is

decr eased the tIeEOSPENEGOPPRE skFA MRimOiASEBFt ng pressure) P2-M N at
the point 5 of _ti whe he spring seat.nenber, 117 reaches .t he i r
bottont of the BonCEFRELPROMPAT?. APCELopBPREPH! U5t "daed 2
remain even in Senso. -%§%¥¥§g A2 aRd Ehe. | td 488 +101nbs
put in théi§ 5?%2%? ?ﬁé %% .b%éégfdgséﬁasc%ggdﬁgg?s oo% from :
Fig. 35 im#hepbnidd@inisi@bgerdfibheDiassesedth eypbhswtoampressedn
air becones the ink supply pressure alnost as it is. Wen the
consunpt i gse @lertthenipkppr dDogressayy ahed shepilakstmdtherd.nk reservoir
chapber 140 is decreased, the reaction force of the ink chamber film
113A and the plassdentdhly chanbels pmbadinantyr 2ea9%pdecvihee tergénal

and the ink suppl ressure 15is gradually decreased. Then,. when
her 61 e o hadRs L8 B €5 39b R VERE b%riion FAG S BROTRALTE SPAK PARHR b bk and

e i IR AEaES, | Ve e L0 e Tl L

ink cartrigdgg 0l thdokhksastah@®n—conduction state) . However, amodified
example may be such that the arrangement of the movable side
terminal 120A and the fixed side terminal 120B is turned upside

15 down, and in the non-pressure state, the movable side terminal
1202 and the fixed side terminal 120B are put in the non-contact
state, and at the time of pressurization, themovable side terminal
120A is pressed upward by the raised spring seat member 117 and
comes in contact with the fixed side terminal 120B.

20 Figs. 33 and 35 show ink supply pressures which change in
accordance with the consumption of ink in the ink cartridge 101,
and the horizontal axis indicates the remaining amount of ink
in the ink cartridge 101. Here, the "ink supply pressure"” is

the pressure of the ink delivered from the ink delivery port

25 106 of the ink cartridge 101.
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20 the ink supply pressure is determ ned by the conpression spring
119 and the reaction force of the sensor chanber film 113B.
Incidentally, the pressure P3 in Fig. 33 (and Fig. 35) indicates the
pressure |l oss of the ink flow path fromthe ink
cartridgel nt ot her ecor di nghead202. Them ni mum spring pressure 25
P2-M N of the conpression spring 119 is set to becone |arger than
the pressure loss P3 in the ink flow path, so that the ink in the
sensor chanber 142 can be used up. Besides, Fig. 34 is a table
showi ng the trangiibARL9l 9%9%@%}5%&9?}1 A cidea el RELE @R Ut LA
5 of ink and f the

according to the existenc he operation/stop o

pressuri zi fg-daunp. thackggat gkl Jerordmialion s ke LAk Rihmbd ifdincates

the case where the remaining anount of ink in the ink cartridge 101

i s a predetret mhredevabrecbamber efiland 1'3Bhésenbs oonsidkdradydizgat ésgt he
case where the remaining amount of ink in the ink cartridge 10101 is

| ess t han ithd spretdeaph mmdde gge. where the ireaghdenstovee fatoritm gime

34, in_the case where the pressurizing punp 201 operates in the state
wher e ? herdf AeferrRatipCidintrbrhanPer g™ $1uenertihaspepr é%é‘f‘@er

(non-condu.tiogl éatg). gh.éhe t her hand, even in the case where the
pressurizf%ﬂmi é nﬁ 257" 0perates, when there occurs the state where

there is no inkg %9% ! %toio&nff’&?]tt“i%l%i,s iRUERL e O SLBLE state)

(conduction state). Besides, in the case where the pressurizing punp
201 is staoppred thhedekecdtonmyd 101646 spuli rithaeOQst ahei greaspeaat ipe oaf
t heyexi stence of the ink in the ink reservoir chanber 140. 20 Then,
in the i nklzackmpdges&0laircozcingg tthiet Rink enbply neressune @ nd tike
foregoi ng operation characteristics of the detection unit 116, as
descri®ed BErowas itongsapddd bpBa iR ARHNBgvE 1RsulR ithg 17 hSErfirdresmt
i nsertion,_etc. ink. ca tridg@ 101 to t@g inh;jet recording
1S e in re

) 2 t%e 1 1 I, more supply press
appar at us of PEeagt TP R OIR &SPt AgE S ppLy P

is kept at the pressure Pl of the compressed air.
Then, when there occurs a state in which the remaining amount
of inkinthe inkcartridge 101 becomes Lower than the predetermined
15 value {in this embodiment, the state in which the ink in the
ink reservoir chamber 140 is almost exhausted), the pressure
of the compressed air is not transmitted to the ink in the ink
( cartridge 101. Inthis state, the ink supply pressure is determined
| by the spring force of the compression spring 119. |
20 That is, at the point of time when the remaining amount
of ink in the ink cartridge 101 is lowered to the predetermined
value, that is, at the point of time of the ink near end (N/E),
the maximum spring pressure P2-AMX of the compression spring
119 in the mazimally compressed state becomes the ink supply

25 pressure.
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25 detection unit 116. That is, in the case where the
remai ni ng anount of ink in the ink cartridge 1 is the predeterm ned
val ue ornore (for exanple, a newink cartridge 101 is nounted), when
t he detection unit

116i snot t ur nedOFFal t hought hePr essuri zi ngpunP2d i soperated, 5 it is
concei vabl e that there occurs the poor nmounting of the ink cartridge
101 or the trouble of the detection unit 116. In this case, for
exanpl e, a nessage to urge the user to confirmthe nounting state of

the ink cartridgenlOdsi endi s ANRE s ohNekdend aldwy ini BhEr f@id N Aol
whet her the remaining anmount 10 of ink in the ink cartridge 101 is

the predeternppegryssee, @hentsmprisdike padumit of thereowpeassion Spring
mounted in the ink-jet recording apparatus 200 is previously stored
in the | C bicabecb@ési awal horatdedhienspheng rike eaune dgedimeaﬁisi@e§he
in the case where the detection unit 116 is in 15 the OFF state

al t hough t9REiNdePIEFPRFRg (PP SREIN PERESETE) SEaE! 3t ‘%h§ ;P@e}&éd
that the defection unit 116 js out of

hssenbl i ndh BATPrEh e B6L T PR TR Al FERAICINDR BT fpttom
cart i dgo 1011 asseThledd 08 chankcupi . 20 11e o g e 148 case

menber anber sensor chanber m 113B,

the third case nmenvker i A02fcatthidie drididerandot hendress Uiz tilidye
i ncludi ng the second case nenber 102B, the detection unit 116, the

pressuri zilg cdkapher ihi khelddatendi e ickel gIEEfirst respectively
forped as separate 25 bodies. Thereafter, the tank unit and the
pressuri zi ng uBiesigdes, as is undexrstood from Fig. 35, in the initial state,
10 the pressure Pl of the compressed ailr becomes the ink supply
pressure almost as it is. When the consumption of the ink progresses
and the ink in the ink reservoir chamber 140 is decreased, the
reaction force of the ink chamber film 113A and the pressurizing
chamber film114 graduallybecome large, and the ink supply pressure
15 is gradually decreased.
Then, when there occurs a state where the remaining amount
of ink in the ink reservoir chamber 140 becomes lower than the
{ predetermined value, the pressure of tﬁe compressed alir is not
transmitted to the ink in the ink cartridge 101. In this state,
20 the ink supply pressure is determined by the compression spring
119 and the reéction force of the sensor chamber film 113B.
Incidentally, the pressure P3 in Fig. 33 (and Fig. 35)
indicates the pressure loss of the ink flow path from the ink

cartridge 101 tothe recordinghead202. Theminimumspringpressure

25 P2-MIN of the compression spring 119 is set to become larger
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stacked and are fixed to each other by heat caul ki ng. Here, the
ink reservoir chanber 140 and the sensor chamber 142 are formed in
the tank unit in a sealed state, while the ink pressurizing chanber
141 is formed in the pressurizing unit 5 in a sealed state.
Accordingly, when the tank unit and the pressurizing unit are stacked
and are fixed to each other, it is not necessary to ensure sealing
bet ween both the units. Next, a manufacturing nethod of the
above-mentioned ink cartridge, in particular, a nmethod of injecting

i nk into tﬂ}%lﬁ%%ngiggs@fe thes @54{7@%@fev%ﬁc;b&mthl,4go%thét B&e ink

di scussed wth reference to Fig. irst of all, in a case

menber prom dinRgd sehepr thembér St4rase membeedl@BA prior to being
joined to the second case nmenber 102B and the third case menber 102C

i's provided. ThHesitesst F1§.c3s el stenteble02howsngntRectranssitidtoa oifagn
the ink chanber film 113A and the sensor chanber film 1136 are
attached taotrhvég $igmalefdihfgdpeatsiorseal bAd Sy ddmacie thaxdss epre

the first case nenber 102A, and the bottom film 110 js, wel ded to the
filmwel ditg ipdr ARE36RSaARSIREE T 19Re bt E]EP BOPFaLE* tHE &0F P 20As

e, sl S A 1 et Rl

i njection ge "(sée H Q. of t case nenber
I ncludes g partlbiiQRnyabhodddacs ofmiclipsicig the baktind@ctioan iRassage

132, and clearance formation projecting parts 134c formed on a top
surface 13f4hRkerhisepakhitibodr wadde,134a. "2hebe firsé ase inehibertes
102A provided in the case nmenber
' the case where the remaining amount of ink in the ink cartridge
10 101 is less than the predetermined wvalue.

As is understood from-Fig. 34, in the case where the
pressurizing pump 201 operates in the state where there is ink,
the detection unit 116 is put in the OFF state (non-conduction
state). On the other hand, even in the case where the pressurizing

15 pump 201 operates, when there occurs the state where there is
no ink, the detection unit 116 is put in the ON state {conduction
state) . Besides, in the case where the pressurizing pump 201

( isstopped, thedetectionunitll6isputintheONstateirrespective
of the existence of the ink in the ink reservoir chamber 140.

20 Then, in the ink cartridge 101 according to this embodiment,
by using the foregoing operation characteristics of the detection
unit 116, as describedbelow, it ispossible todetect poormounting
{(insufficient insertion, etc.) of the ink cartridge 101 to the

ink-jet recording apparatus 200, or to detect trouble of the

25 detection unit 116.
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providing step has a clearance between the top surface 134b of the
partition wall 134a and the bottomfilm 110 due to the cl earance
formation projecting parts 134c formed on the top surface 134b of the
partition wall 134. That is, the bottomfilm 110 in this 5 point of
time is not welded to the top surface 134b of the partition wall
134a, and is welded only to the top portions of the clearance
formation projecting parts 134c. In addition, the bottomfilm 110 is
wel ded to the top surface of the projecting part 132a forming apart
of wal |l surfacendef i} ngntite icalsel whect i e passagéng0aB8Gunt of iNdxtp
ina fluid discharge step, the ink injection port 108 is tenporal ly
cl osed, artheainacaunringe liis tderprestad imd nedera lvle elenpye (fpsexarpde,
whereby air in the inside of the ink reservoir chanber 140 and the

i nk i nj ectd orevpaddsagertspdee Hikditamguatadd  18heR cohprartgaion unit
Next, in an ink injection_st ink js_ injected, fromt i.n

Iy ecti on HEAS 1OBEREEREEF Ak hapeetER RS e b A A4S Y 8B ¥fonesated,
injectegd intaq. the ink. inject, a Quah
cIearaﬁceJbeﬁﬁkgﬁnfﬁév?g%gs%¢$gce 4%E€%§§hgﬁ%2§§?%p%n maf#P%g E%
and the b%r{}l@@a&'tk:%ééol@ﬁ%ﬂ s ¢ kBE01 & her itk detebtibe hide 116.
reservoir chamber 140. After the inj ection of ink into the
insi de of duie icalkel, egekvekamshanhemebé@ges toonpyet ghe tumemetchednfirm
advances to a flow passage closing step in which the bottomfilm 110
i s wel ded tthe tieentdpg26tatéact WeAlindf camgrpdeei 19bnlsweddspisygdo

cloge the ink flow_ passage. In this flow passage cLosin .step, as "
shown in Fig. FPBIdEREabOYt AREPERRTIZ0APEABITILF T BT FEPASR CRAFGER

134b th arti.ti ] 110 by, he d [
i 1 eLrel (g 2Phd " Bgr SRS Or e o Ofr Bre SrEnELa% PR fA! A uEeees
Son the t %r%ué‘{ 2hE pv]a":)ﬁ]ilg S eilewnas tktioonwaldd 1348e ink-jet recording

apparatus 200 is previously stored in the IC board 121 incorporated

=3
4a
In

in the ink cartridge 101.
Besides, in the case where the detection unit 116 is in
15 the OFF state although the pressurizing pump 201 is in the stop
state, it is judged that the detection unit 116 is out of order.
Next, a method of assembling the ink cartridge 101 will
be described.
When the ink cartridge 101 is assembled, the tank unit
20 including the first case member 102A, the ink chamber film 1133,
the sensor chamber film 113B, the third case member 102C and
the like, and the pressurizing unit including the second case
member 102B, the detection unit 116, the pressurizing chamber
film 114 and the like are first respectively formed as separate

25 Dbodies. Thereafter, the tank unit and the pressurizing unit are
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Next, in a vacuum di scharge step, ink existing in the ink injection
passage 132 between the ink injection port 108 and the partition wall
134a is vacuum di scharged t hrough the ink injection port 108.
10Thereafter, in an injection port closing step, the seal nenber 150
is welded to the ink injection port 108 to close the ink injection
port 108. As nentioned above, ink between the ink injection port
108 and the partition wall 134a is vacuumdi scharged, and the thus 15
di scharged ink is re-utilized, to thereby elimnate wasteful disposal
of ink. stackkdrbher ar8ofiféd reyTaiaeh beheeenytheat daulyiert.i on port
108 and the partition wall 134a. Therefore, it is possible to prevent
-ink | eakage frderehethakinknrestironipaitanbed. 1 Uratethessehser 2bamber
feeling as if ink still remains in the ink cartridge 101 will not be
caused af tld2 ik farmad imkihartaikdg@itoini 8 seapretTidtusadpsrle the

Furt hernore, since the, seal nbe 50 i s welded to close the ink .
i nj ecti on iPdr Prepsurifing Ghap egui%fylspffsvaﬁ‘f’ %fhéLPnRr%%SLr@a%eé*QGeUP%Bm

the i i njection rt, 108. . i . Lafler I nk
is i n?‘é’;ct ed ianFSatlgg f%ﬁter 'es}E‘acrcvoonldrlngil ﬁbgb%ggﬁlge gfgéllﬁeurﬁ% :atndcggg
menber 10280 s60€ 16§t ks & MBSl 1P Andt Bee SELONE £ASR PRk 1028
and the t |r3 case nber 102C are united together. 5As descri bed

above, in itsh@ocitnkeeasbatfoeo Khsand ddag ingt bethveén o atieuninig st he
same according to this enbodinent, the partition wall 134a is

provi ded i n th¥ekbk &npectfart pdsgngethed obnbiumi Feavargnarite dngkl iLnj
ection port 108 with the ink reservoir chanber 140. Wien the ink js
filled incortmédpak fRseRVotdul@fantfemethod of injecting ink into the

10 inside of the ink reservoir chamber 140 will be discussed with
reference to Fig. 47.

First of all, in a case member providing step, the first
case member 1024 prior to being joined to the second case member
102B and the third case member 102C is provided. This first

15 case member 1023 is in such a state that the ink chamber f£ilm
1132 and the sensor chamber f£ilm 113B are attached to the £ilm
welding parts 133A and 133B on one surface of the first case
member 1024, and the bottom film 110 is welded to the film welding
part 136A and 136B on the other surface thereof.

20 BAs shown in Fig. 474, the seal part 134 provided in a midway
of the ink injection passage 132 (see Fig. 27) of the first case
member 102A includes a partition wall 134a for closing the ink
injection passage 132, and clearance formation projecting parts
134c formed on a top surface 134b of this partition wall 134a.

25 The first case member 102A provided in the case member
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10 140, the ink flows through the clearance between the bottomfilm
110 and the top surface 134b of the partition wall 134a. After the
filling of ink is complete, the bottomfilm 110 is bonded to the top
surface 134b of the partition wall 134a. Therefore, even in a case
where the ink reservoir 140 is defined by a rigid 15 nenber such as
the first case menber 102A and a flexible nmenber such as the ink
chanber film 113A, injection of ink into the ink reservoir chanber
140 can be readily conducted, and the ink flow passage used during
the ink i RjREtiKARGCEDePerdLld abkyrarat astbfdedr theetbpkshnfamt i1Gdbi of
conplete. 20By form ng the clearance form ng projecting part 134c on
the top sutegeeriliddivnofalhe3 parndttihenboktdn 134 1 10 khiect e Ahandeacanche
surely secured between the top surface 134b of the partition wall
134a and theemedioanPEeleruiy daniteglehe FemRnghcecthentorFHHEGe WA4R

he i nk i hanb he | i nj i . , .
are decomiobEPH I ALERe 1ok | Mgkt on tE R Yo FAARR0% 1 #his
i ni ecti 132. By ' i
1 eot] on RO Gos HHEAMANERRLO08 DA 150,000k 1348 BAML AR ks on

first Cas%_afl]q”t’ﬁ a 1028 i5,EorERG Al 8o Mkerd@bosti bablor £0E Rkdbnge
filmmaterial thereto fromthe viewoint 5 of welding the ink chanber

film 113A ushatthensppspscehaiparrtfs 1ouE 1361t beketdon Fothé Hict toeasdhm
even in a case where the partition wall 134a is fornmed as an integral
part of tHAMiisswedded henper t@psunficewefdihy BYoidet iyt tRatf ilﬁgﬁ
110{to the top surface 134b_of the partition wall 134a.can. be

per f or ned SAHEG 2 2AF EproRM SO ads e8vEr NG ChE Yhae P RRET AT 8ECF8AC
IS pgggorqg& using the ink injection port 108 and the ink delivery
port 6 formed in the first case nember 102A, it is unnecessary to
i nj ect ink dowpwardl ynin a0f @viddedlilRckiep, whkChi sidRauIRd poRta
case of an ink carfrlgge constructed by an Ink bag. Accordingly, 15
the freedamgasst Gederd Ny chpeei omdlia eatian whird ig toknéttéd nop ithe
high. For this reason, the ink cartridge 101 can be arranged such
that the nwikdeiliofe tyreotiebl 6 anblepeiey s iir é ndpys! Jrositdeont Fhaddkmgservoir

wel ding is directed downwardly (in the ravit% dir ctioni %#en E?e
bot t om f i IFheTPe T $4Qeifbdheol Phel HisEtder BrEsagay 35 1509 #2" 899 erdn
wal | 4a after the ink injection is conplete. This arrangenent nakes
t he diﬂ%qSHQFEFFS "easier in conparison to a case in which the

heat and pressyierapphi gati.00 fEANS iich BR¥gd bk zonid|dotas meauihed
in a flexible bag fype inkcartridge

ink injection poxrt 108 to the ink injection passage 132, so that

ink injected into the ink injection passage 132 passes through

the clearance between the top surface 134b of the partition wall

20 134a and the bottom film 110 and flows intc the inside of the
ink reservoir chamber 140.

Afterthe injectionof inkintothe inside of the ink reservoir

chamber 140 is complete, the method advances to a flow passage

closing step in which the bottom film 110 is welded to the top

25 surface 134b of the partition wall 134a to close the ink flow
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As described above, in the ink cartridge 1 according to 25this
embodi ment, as shown in Fig. 28 or 29, since the pair of cont act
termnals 123 formed on the I C board 121 are disposed side by side
along the long side direction of the IC board 121, the novabl e side
term nal 120A and the fixed side terminal 1208 of the contact type
switch 120 can be easily and certainly brought 5 into contact with
the pair of termnals 23 while being elastically deforned, and the
structure of the novable side ternminal 120A and the fixed side

termnal 1208.can ben mades Y1 @asdbde! HIdbpig dted hastisadle oh Fig.
manufacture of the ink cartridge 101, it is possible to easily
visual |y o, ket Battbher imvahl e is deldedntoathd Otod 204 e t1Bdb of
fixed side terminal 1208 are certainly in contact with the pair of
contact teths malrsit28n wall Besildediedtn andepiakserne tapRigecatdpn means
according to this enbodi ment, as shown in Fi 28, the pair

) : nFig. 28 f
contact tefviledrel tiyg BiecHPRFRIARIT BRI Tt PR 8¢t Hihad FEsdafc fagmed
formed.of the coil -shaped rn, so that.it is jble to
ensur > t h€ Wit EakCR BBEg%%‘gai% &t é%?apﬁﬁﬁ%éﬁ’o Z‘ﬁajaﬁgﬁf%ae' novabl e
side term nal ag I xed . Si rodnal 11208, 9Lt e GONtACt n)
type switch 12é%g§hdgg6%g%af%é\g}gFggfégﬁ%% Vbﬁé%tgxavoidgthat an "
el ectric waw &&@BS%EE@%HWSJ@@H @PRA i ARMDEF e d2for NYrtf 4nss awtit h
the novabl e "side term nal 20120A and the fixed side terminal 1208.
Besi des, ithet Rartikiearvaldge340l saceanainrditohshisd efbodigrerthe dinkce
thei{novabl e side term nal 120A and the fixed side ternminal 120B nade
of the conduesctienebasti E0%enber are brought into pressure contact

with the pair of contact terninals, 123 while th are 25 el agstically
def orked, the MOSEERELSFdet ahi TAASCLIGR RRGt( RGOSR S5, W §2ah

member 150 is welded to the ink injection port 108 to close the
ink injection port 108.
As mentioned above, ink between the ink injection port 108
and the partition wall 134a is vacuum-discharged, and the thus
15 discharged ink is re-utilized, to thereby eliminate wasteful
disposal of ink.
Further, no ink remains between the ink injection poxt 108
[ and the partition wall 134a. Therefore, it is possible to prevent
ink leakage from the ink injection port 108. Further, such a
20 feeling as if ink still remains in the ink cartridge 101 will
not be caused after ink in the ink cartridge 101 is completely
used.
Furthermore, since the seal member 150 is welded to close
the ink injection port 108, it 1s more surely prevent the ink

25 leakage from the ink injection port 108.
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fixed side termnal 120B can be certainly brought into contact with
the pair of contact termnals 123, and further, it is not necessary
to performsolderingor the Iike to connect the termnals, so that
manuf acturing cost is reduced and recycling of the detection 5unit
116 becones easy. Besides, as shown in Fig. 29, when the pair of
contact termnals 123 and the control 1C 160 are di sposed inside the
ant enna nenber 124 formed of the coil-shaped pattern, the area of
the board body constituting the I C board can be made small, and

manuf acturing 2Q G08t; &ML R@JRJUEEEer the 1AR H8SGIILRAA2DOVE tHeN 1hhe
ink cartridge 101 according to this enbodi nent, since the tank unit

and the pressifiodi-nghaimbér 1wl Wifdugk! yitdcldde meabseal @h chanbeisst
it i's not necessary to ensure sealing between both the units, and the
assenbl y armstSmemicenpdeint, i bhe ofeddrel take camtosixdy@2Bsarehsre third case
Besides, in the inkcartridge 101 according to this enbodi ment, the
conpr essedezmiperi 4086t ape oughted rfiagehineget contact with the ink

chanmber film 113A, but the pressurizing, chanber fil 14 def.orned. b
Che oot act vi BF SPRF U BB6ER, 't chEHTbAGRELAPE O Bt NachRY

the i nk CARTRELELbRLALRE tHlUSmd NG ATBHRL £ 2h1s PSRN ! BEguoh

the ink cff and dissolving i can be suppressed

to a large 4€9%:96n @Rt 1814 olvg%rﬂxra:gfi@fedp&hnﬁhgugﬁktyn;gé&ito@l th8sage
di ssolving of the air into the ink can be prevented. 25As descri bed

above, i niBke-dmkurdaEtinggshelddk aageediagpbot 10w enbiosli nkatesetrheir
conpruni cation through an electric wave is perfornmed between the

i nk-j et rebambend Hppaiiaensh20nkahe fithded Enyoayite 12k rigpeysphy chamber
antenna nenber 124, and the information relating to the renainin

amoumt® of 4Rk Bkt é{intli‘eElBVS twod’é@eyfl‘? d:r:[.earance between the bottom %ilm

110 and the top surface 134b of the partition wall 134a. Aftex
the filling of ink is complete, the bottom film 110 is bonded
to the top surface 134b of the partition wall 134a. Therefore,
even in a case where the ink reservoir 140 is defined by a rigid

15 member such as the first case member 102A and a flexible member
such as the ink chamber film 1133, injection of ink into the
ink reservoir chamber 140 can be readily conducted, and the ink

[ flow passage used during the ink injection can be reliably sealed
after the ink injection is complete.

20 By forming the clearance forming projecting part 134c on
the top surface 134b of the partition wall 134a, the clearance
can be surely secured between the top surface 134b of the partition
wall 134a and the bottom film 110 during the ink injection.
Further, when the ink reservoir chamber 140 and the ink injection

25 passage 132 are decompressed prior to the ink injection, a part
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5 unit 116 and the electric power to the detection unit 116 are
transmtted, so that an electric contact between the ink-jet
recording apparatus 200 and the ink cartridge 101 becones
unnecessary, and it is possible to avoid trouble of poor contact

whi ch becones a probl em when the electric contact is provided.

10l ncidental 'y, although it is difficult to supply large electric
power by the communication through the electric wave, in the ink
cartridge 101 accordi ng tothi senbodi nent, the detection unit 116 for

digi tally fetgetifgiWhethesn Yadialyel 112 HeRBERLNEhSFRUAL L 06niwi 1 §38he
predeterm ned value of nore i's provided, 15 so that it is possible to
detect thenerening anpeetief dovc hysusenobessattl el dmtanicr epewer. .
Besides, in the ink cartridge 101 according to this enbodi ment, since
the detection umirthétp tilse dpesht@bcdperher Prids deefamakpf o agserdgl
to the ink in the ink reservoir chanmber 140 fromthe 20conpressed.
air, it isuisablel forovebding nfily gageriné ERPEEEACEr It Wite YdEFPOERY

f the ink f he i nk i ) i i i .
%’nbod%ggﬂtqf éé’i“ein%ﬁ:@“esaﬁgééﬁ%ﬂ%%%hlr%ﬁnﬁi 1§ 5hpsbl {ilirther £iln
ave the tanti ' , . ' x
of del or i Bne R VA SELLAN, DR LAl enbabhe chbne

it becones,nassbhh e 4 ¢odatarim theinsensor pahanbercid lenrdd 3B by nempkl:
pressure. Thus, it is possible to certainly detect the pressure

change of 1tore,i okeiveldiegsefstie toatbarfild®.110 to the top surface 134b
( of the partition wall 134a can be performed without any problem.
10 Moreover, since the ink injection is performed using the
ink injection port 108 and the ink delivery port 106 formed in

the first case member 102A, it is unnecessary to inject ink
downwardly in a gravity direction, which is required in a case

of an ink cartridge constructed by an ink bag. Accordingly,
15 the freedom as to the ink injection direction during ink £illing
is high. For this reason, the ink cartridge 101 can be arranged
such that the motion of the heat and pressure application means
{ for Qelding is directed downwardly (in the gravity direction)
when the bottom film 110 is welded to the top surface 134b of

20 the partition wall 134a after the 1nk injection is complete.
This arrangement makes the welding operation easier in comparison
to a case in which the heat and pressure application means is
moved horizontallyasrequiredina flexiblebagtype inkcartridge.

As described above, in the ink cartridge 1 according to

25 this embodiment, as shown in Fig. 28 or 29, since the pair of
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Besi des, in the inkcartridge 101 according to this enmbodinment, 5 it
is possible to detect the point of time when ink in the ink reservoir
chanber 140 is al nost exhausted and the sensor chanber 142 is filled
with ink, that is, the point of tine when the ink near end (N E)
occurs. Thus, it is possible to avoid such a situation that the ink
end (I/E) occurs in the nmiddle of printing and the 10 recording paper
i s wasted. Besi des, inthe inkcartridge 101 accordingto this
enbodi ment, the anmount of ink which can be supplied fromthe point of

time of tNeodiderie@in@d1bMED FOOP dilie N4l bokkal P2 e £ TG4

t he amount of ink in the sensor cha 142 at the point o

of the inksikabyesddé NNBng Ehenlosinerid e rageybh Of dHeKItnodded 121,
sensor chanber 142 at the point of time of the ink near end (NE) is

det er mi nedtls molvebdess e Heagenaflhi 80A rodarhanfiksd stisketermidde 1208
board 121 of the ink cartridge 101, and the remai ning amount of ink
i s rewitt@EnhthateiRetph e el fithdd Caparube 9050y andt certehielpdinvugsft
time en the detection unit 116 detects the ink near end (NE), so

that i1 bedUmeSOPbRSt BRED{ P RILF REISF T iRddE 4huhpode heisg eharticrldne

i nk d . iyt ] i.bl d ' ion th
| eoron i orptiSapk) £h%, BRRRG (LR MeReBte PRy Tty AR
n (e | nlergaess| dgedl01a2t ARIAS 17t LanBShede SmAR CELONROSr

judgnment that ink sufficiently remains is nade a

(1/E) al nmoist taet mablyeabsesnusastife dimknendnkl Ryt a1dgesign tikeis
m dédl e of printing and the recording paper is wasted. Besides, since
t he anpuntrosisibik toesshty vicoallheopdinmn thadf the meveblanidakerminal
full -tank state to the point of time of the ink near end (NE) is

det ert ned 232 RE il &ge trruinak Rfumre sestately iin wretpet
board 121 _qf .the_ink. i d 0 t hat th int of ti f
oar Rk tge'( ]Eft?aé’;yé rgteac]l't J’t‘(;aﬁ:?rﬁgla E%i 9185 e point of tiMe o

the ink near en i Aformat i to the unit weight of

an ink dropl ehe%@HeQeiﬁQfHeefﬁl«.egaﬂ-QrP%é ?ﬁ%géé%ﬁgi_)ﬁ%w%@g odQhent,

ti mes of discharge of ink droplets. atcuracy o
cal cul ati e’ sowhenimiky.CORS WAptd0t anedht aat i yrrdiRe 1N Nesé A@RGosed

(N E) can be raised, and the point of time of the ink end (I/E) can
be nore a@@@sétﬂgmpej adyedna member 124 formed of the coil-shaped pattern,
15 so that it is possible to ensure the distance between the antenna
member 124 and the movable side terminal 120A and the fixed side

terminal 120B of the contact type switch 120, and accordingly,
{ it is possible to aveid that an electric wave transmitted from
the antenna member 124 interferes with the movable side terminal

20 120A and the fixed side terminal 120B.

Besides, inthe ink cartridge 101 according to this embodiment,

since the movable side terminal 120A and the fixed side terminal
120Bmadeof the conductiveelasticmember are brought intopressure

contact with the pair of contact terminals 123 while they are

25 elastically deformed, the movable side terminal 120A and the
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Besides, in this enbodinent, since a signal to detect whether 15 or
not the ink in the ink cartridge 101 is pressurized by the conpressed
air, and a signal to detect the point of tinme when the renaining
anmount of ink in the ink cartridge 101 becones the near end (NE) are
the sane signal outputted fromthe detection unit 116, the nechani sm
for detection can be sinplified. 20 Further, in this enbodi nent, the
m ni mum spring pressure P2-M N of the conpression spring 119 is set
to be larger than the pressure loss P3 in the ink flow path, so that
the ink i izl sédsotechamdkbrl 2P caanbbecestetiniy. brought into cdEtgst
36A, 36B and 36C show a nodified exanple of the foregoing
25enbodi medtth &he PhRérreSpeettiant seamasads s amgpAurihgrangt 3T not
correspond to the respective states of Figzu 31A, 318 aqﬁﬁBlC.,

As shown iTPIESFar360 PR i M F AR TLMI PEGRS 24 KB LRiGRGTES LSSt SRHi A Ed

exanpl e, an | eservol r_chanber. 140 an nsor..ch 1
It oo al | TSRO et S E AT T o FPOU BARRSEAESFYEHI G 3 Basiion
both the herg LBeSkhEESeadp. i Nk chanber film 113A and a sensor

chanber film 1136 are constructed as separate bodies, and both the

films 113A andgtk38earl, & sHrpesadrsg. £ Bavhanphe$S iGoraedd ettt e Andig1d18K
chanber film 113A and a press direction to the sensor chanber film
1136 are d@Sosntleeheocenthobtlibl 60 BOA dbsposediissnddi ficednbranplmember
effects simlar to the foregoi ng enbodi ment can be obt ai ned.

a nodi fi ed 2éx&mpmedoptt RBeabdik~ EMRRA MAkteras Shownred & g‘%h%POEHQZt
caul i 19 % Aok RS ORATH 03 Lok AL 30, 05 S 45
10 cost can be reduced.

As described abkove, in the ink cartridge 101 according to
this embodiment, since the tank unit and the pressurizing unit
individnally include the sealed chambers, it is not necessary
to ensure sealing between both the units, and the assembly or

15 decomposition of the ink cartridge is easy.

Besides, inthe inkcartridge 101 according to this embodiment,

the compressed air is not brought into direct contact with the
ink chamber f£ilm 113A, but the pressurizing chamber £ilm 114
deformed by the contact with the compressed air is brought into

20 contact with the ink chamber f£ilm 113A. Thus, the amount of air
permeating through the ink chamber film 113A and dissolving in
the ink can be suppressed to a large degree, and the lowering
of print quality due to the dissolving of the air into the ink
can be prevented.

25 As described above, in the ink cartridge 101 according to
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15 at a pressurizing unit 152 side. At the assenbly, as shown in Fig.
38A, after the heat caulking rib 151 is inserted in the through hole
153, as shown in Fig. 38B, the heat caulking rib 151 is heat-caul k.
Incidentally, sealing between the tank unit 150 and the pressurizing
unit 152 is unnecessary. 20As stated above, the heat caul king ribs
151 are formed at the tank unit 150 side, so that when a used ink
cartridge is deconposed and is recycled, the pressurizing unit 152
which is not subjected to deformation by heat caul ki ng can be

recycl ed agiid ehbodBeh] StheicdaRuhheapl s sthitcigly auneledbRid wank dis
the 25 detection unit 116 including the expensive | C board 121 is

di sposed matdrmeriebychedn theaistkrieducicnyrefihgcappyraiosy dihgndakhee
rai sed. Besi des, as another nodified exanple of the embodi nent,
as i ndi catitibbgrd 1t bedidiingethe aptgnnamenbey E2hoaTY 1Pe WA t4on
function of storing information relating to jnk in t [ 5 .
cartri dge TEOBtHEY &P $HSDECTRGVINGANGE t %%‘Iﬁﬁbﬁﬁil?e‘ggﬁ' gFae@eta‘Ftlon
doing so, it,.i ossi,b to,certainl reve S I d t

ink ac uaIL}Vtstsl&%eénfjnlcgﬁee}%%vju%iﬁ%l%oeﬁoslejﬁcgggleg%%ﬁ q@\nhttg.qtlhs_g%tre
dat a $t0f€g%gd%¥iQ%ehC 0BaLflalZdy AASS IReH 280088 wddh thiee linuisdt
contai ner of the invéntion, 10 since the plural termnals formed’in

the | C modud & @fieqdeppasadusi 2o nside akongatrbei igngl theaiaes
direction of the I'C nodule, the detection unit can be easily and
certai nl y unreughtsairgt, oacdrittats puistsi bilieetplandld teewphalof ppor mentget
modgl e, and the structure of the termnals at the detection unit, side

can be madéigimpeecmes arkFUheheni Bhe s REST €°Pbaehst T PRAGEEAy
" cobbact wi {RReEeRER T el & BEuE e a2 ibe Tk P ST S
nanUfaCturéiégtﬂggepbbgyiqugﬁl%Eﬁﬁﬁnication through the electric wave,
intheinkcartridge 101 according tothis embodiment, the detection
unit 116 for digitally detecting whether or nect the remaining
amount of ink is the predetermined wvalue or more is provided,
15 so that it is possible to detect the remaining amount of ink
by use of small electric power.
Besides, inthe inkcartridge 101 according to this embodiment,
{ since the detection unit 116 is operated by the pressure actually
applied to the ink in the ink reservoir chamber 140 from the
20 compressed air, it is possible to certainly judge the existence
of the delivery of the ink from the ink cartridge 101.
Besides, in this embodiment, since the sensor chamber through
hole 112 is formed to have the substantially square section,
the reaction force at the time of deformation of the sensor chamber

25 film 113B becomes small, and it becomes possible to deform the
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As descri bed above, according to the invention, in the liquid 20
cont ai ner constructed such that the pressurized fluid is sent into
the inside of the Iiquid container so that the liquid in the
container is delivered to the outside, it is possible to judge
whether the liquid in the inside of the liquid container is actually
pressuri zed by the pressurized fluid. 25As descri bed above, according
to the invention, in the liquid container constructed such that the
pressurized quid is sent into the inside of the liquid container so

that the || %UI d t}g{—-zae'f{}.sli d?l% b g{ﬂ%?ﬂt%a%e%ﬁure ’gx%.ﬁ V?.rte.gst 2 Hl%lfa

outside, itT1s pOSSI udge ' the T st

the |iqui %écgeeaﬁhﬂgrdét%&cw@ Cﬂﬁ/eg%nﬁ-%s Bhhzgd nythgeirm eSStk ZRfhsor

fluid, and the liquid in the second reservoit chanber can be used up.
As descri hagimeveszaccording to the invention, in the liquid
cont ai ner constructed such that the pressurized fluid is sent into
t he insi de of Bdsédeisquirdclooitlacaetrsdge hal ackortiiggid tihh sldnddisment,
container is delivered to the outside, the assenbling and deconposing
work can b& rmdQOéaslyle to degesitdebe aeeetd@fmgtm@ vhenj aylenin dgihe iink
t he foregoing pe of uid container, it is possible to realize the
Struct ur & AARSHORE %%@9*3% 1#8&;&P&m%ﬁp%ﬁ%tedaee%rt&enaew%rﬁ!}am er
i nvention, qU| C

Mtéle pgl{.? gqul g-pflpufdtga glg ?8%0 ,?;ﬁfr ‘t:dn% hﬁeH %gln%

to prevent FesSsuri ze TR rdud i de of
cont al ner dd0na . 8924 VbRYuLH. £hes! hQUidoossible toavoid sucha situation

{ that the ink end (I/E) occurs in the middle of printing and.the
10 recording paper is wasted.

Besides, intheinkcartridge 101 according to this embodiment,
the amount of ink which can be supplied from the point of time
of the ink near end (N/E) to the ink end (I/E} is determined
by the amount of ink in the senscor chamber 142 at the point of

15 time of the ink near end (N/E). Then, since the amount of ink
in the sensor chamber 142 at the point of time of the ink near
end {N/E) is determined at the design stage, this ink amount

{ is stored in the IC board 121 of the ink cartridge 101, and the
remaining amount of ink is rewritten into the predetermined amount

20 of ink at the point of time when the detection unit 116 detects
the ink near end (N/E}, so that it becomes possible to accurately
judge the point of time of the ink end (I/E). Thus,.it is possible
to avoid such a situation that a judgment of ink end (I/E} is

made although ink sufficiently remains in the ink cartridge 101

25 andthe inkiswasted, oranerroneous judgment that inksufficiently
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As described above, in the liquid container according to 20 the
invention, the detection unit for digitally detecting whether or not
t he amount of ink stored in the inside of the liquid container is the
predeterm ned value or nore is provided, and the output signal of
this detection unit is transmtted to the liquid consum ng apparat us
by the electric wave, so that the electric contact 25 between the
[iquid consum ng apparatus and the liquid container becones
unnecessary, and it is possible to avoid the trouble of poor contact

whi ch becqig itke: PraBkamMindulyRe: A8k WhRYr €1 1H1ea BhE6E @ ua 0Ny AGH sks,
provi ded. Third Enbodi nent 5A third enbodi ment of the invention wll

be descri bed whthinkfer@nce/H)o akigss 3R tie 4fiddle blieptimtihg and the
enbodi ment, the sensor chanber through hole 112 of the second
enbodi mentrecerddngegdapsraisemssredhanber recess 212. Menbers of the

third enbodi ment corresponding to nenbers described in the second,
embodi nent ar e Begidefiot 84N6§ e Vel OfclBRcEORBWRPAI T AL HRoSeL1BE

B R R Lo S and o LTk e

omtted. OFnR ™Y ctfon i i st s e
b 10 icat i t. i . h h 1 ; h

G

hol e 111 ap@hhheisessorehanhol 1ECESSrd b BIE €ABNMUAL Cad Lok Mdeh 18a¢h
ot her through a narrow conmuni cating path 135A. Further, a filter

mount i ng parthdSitithepodhtaf tiheo 130 Lakinear ¢éed (AKE) | heremsdd.on

chagber recess 212 are conmuni cated with each other through a narrow

communi catiedgtpaghte3bige WoTheriohi af amkidacdrepdgé ¢an ke cordesgeto

this f%ﬂxngnhggé’basis of the number of times of discharge of ink droplets.
By this, the accuracy of calculation of the ink consumption amount
after the ink near end (N/E) can be raised, and the point of
time of the ink end (I/E) can be more accurately judged.

Besides, in this embodiment,; since a signal to detect whether

i5 or not the ink in the ink cartridge 101 is pressurized by the
compressed air, and a signal to detect the point of time when
the remaining amount of ink in the ink cartridge 101 becomes
the near end {N/E) are the same signal outputted £rom the detection
unit 116, the mechanism for detection can be simplified.

20 Further, in this embodiment, the minimum spring pressure
P2-MIN of the compression spring 119 is set to be larger than
the pressure loss P3 in the ink flow path, so that the ink in
the sensor chamber 142 can be used up.

Figs. 36A, 36B and 36C show amodified example of the foregoing

25 embodiment, and the respective states of Figs. 36A, 36B and 36C
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as shown in Fig. 37, a small hole 137 is fornmed at the center part of
a bottom of the sensor chanber recess 212, and this small hole 137 is
positioned at one end side of the narrow comuni cating path 135B for
connecting the sensor chanber recess 212 and the 25 filter nounting
part 131. A ring-shaped projection 138 projecting into the inside of
t he sensor chanber recess 212 is formed in the small hole 137. The

ri ng-shaped projection 138 is fornmed of elastic material.
Incidentally, as a nodified exanple, as shown in Figs. 44 5 and 45,

one end OledtAALLON EQTIHDI SALINGRA! B: 1306 d0TrEaNNSEh) N BRIk 1.

chanber throu sensor ¢ ess 2 may a so be

connected to aA%ﬂ@hwaqx@Fl§7 3d N ikhige qalscecaga@l&fsi aRkoRdDAG Ve hi s
comuni cating path 135B for connectlng t he sensor chanber recess 212

and a fil erdimedtdNgngias,tard 3k iresdirspos etlahBet  40pend & Beasar hbbiber
peri pheral part of the sensor chanber recess 212. Then, in the
I nk car trildgeatelirdeguadilygf eonethivg thabbdi memtow a8l dvspahdemdesgeningm
Figs. 41A, 41B and 46A, in the state where ink inthe ink reservoir
chanbe? 1mt|W§eﬁob05Pe§§arﬁﬂz@mﬁ/rfcor?@8é§§éd 35 ik chapbsgpfddm 113A

hanb fil 113B bl di I d
D amnce i  enneimanng s oL 1l R S Blca i B SRBE 2By popdes.
pressed t tc{'%oﬁf?ptﬂfa the yfﬂaé%ﬂ{eql@@oiﬁgt a99p&§§d S0d iy thiSess

t he smal | 7°1S sealed 10 be openabl e
direction to the ink chamber film 113A and a press direction

to the sensor chamber film 113B are opposite to each other.

10 Also in this modified example, effects similar to the
foregoing embodiment can be obtained.

As a modified example of the above embodiment, as shown
in Fig. 37, heat caulking ribs 151 may be formed at a tank unit
150 side, and through holes 153 for rib insertion may be formed

15 at a pressurizing unit 152 side. At the assembly, as shown in
Fig. 38A, after the heat caulking rib 151 is inserted in the
through hole 153, as shown in Fig. 38B, the heat caulking rib

{ 151 is heat-caulk. Incidentally, sealing between the tank unit
150 and the pressurizing unit 152 is unnecessary.

20 As stated above, the heat caulking ribs 151 are formed at
the tank unit 150 side, so that when a used ink cartridge is
decomposed and is recycled, the pressurizing unit 152 which is
not subjected to deformation by heat caulking can be recycled
as it is. By this, since the pressurizing unit 152 in which the

25 detectionunit 116 including the expensive ICboard 121 is disposed

- 92 -—



As described above, according to the ink cartridge 101 of 20 this
enbodi nent, in the state where ink in the ink reservoir chanber 140
is not pressurized by the conpressed air, since the small hole 137 is
seal ed by the sensor chanber film 113B, the inflow of air into the
inside of the ink cartridge 101 and the | eakage of ink fronthe ink
cartridge 101 canbe certainl yprevented. 25Besides, since the snal
hol e 137 and the ring-shape projection part 138 can be di sposed

i nside the sensor chanmber 142, space efficiency is also excellent.

Besi des, sl etrlgg?qéf@ﬁ?ral Emgﬁuéiﬁgb%féét% r@éd.);d-ltiirf@ggérhlﬁia%\i%@d@

part for sealing the snal 137 is the ne%ber 5 originally

necessary for g@Rshiekyt bBYahbensenenli Ghanbgampdd, of tths diMBodiment,
necessary to additionally provide a new nenber for the small hole

seal i ng, andihbecetdaasy rotioatéd el isiec hinaf iy oB7enat it bbhednldbhéavihy
parts is increased and the | ayout becomes conplicated. 10Besides, the
ri ng- shape grojcéérhnonil88orsng ok miarmsft iiffe relating to ink in the ink

5 cartridge 101 may alsc be provided at the tank unit 150 side.
By doing so, it is possible to certainly prevent such a situation
that ink actually stored in the tank unit 150 is inconsistent
with the data stored in the IC board 121.

As described above, in the ligquid container of the invention,
10 since the plural terminals formed in the IC module are disposed
side by side along the long the side direction of the IC module,
the detectionunit canbe easily and certainly brought into contact
with the plural terminals of the IC module, and the structure
of the terminals at the detection unit side can be made simple,
15 and further, it is possible to easily visually confirm that the
terminals of the detection unit side are certainly in contact
with the terminals of the ICmodule side inthemiddle of manufacture
{ of the liguid container.
As described above, according to the invention, in the 1iguid
20 container constructed such that the pressurized fluid is sent
into the inside of the liguid container so that the liquid in
the container is delivered to the cutside, it is possible to
judge whether the liquid in the inside of the liquid container
is actually pressurized by the pressurized f£fluid.

25 As described above, according to the invention, in the liquid
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elastic material, so that it is possible to prevent the sensor
chanber film 1138 from bei ng damaged by repeated contact with the
ri ng-shape projection 138, and the sealing of the small hole 137 by
t he sensor chanmber film 1138 can be made certain. 15 Besides, in
this enbodi ment, since the sensor chanber recess 212 is fornmed to
have a substantially square section, reaction force at the tinme of
deformati on of the sensor chanmber film 1138 becones small, and it
beconmes possible to deformthe sensor chanber film 1138 by a snal

pressure. -HilsindPeeasdE8c28d Change il ithk EEeEB@rﬁQ@&Ofl&il’tﬁlIQefse%‘ﬂz
can be certainly detected. In the first to third enbodi nents

di scussed iafrevehecaghiab sENbes Sliquich aamhtedserneabehst the 20,qui@An
102B, 102C, constituting the container body and nmenbers, such as film
menbers 1%hel8nsd6e ¢f3the IA8Baine4, is1deltemrchad therewbside, it is
preferably 25 made of polystyrene or pol ypropyl ene, for the purpose of
enhanci ng PossdllRel 8 H I EuBRtBET tHe LAkl feifbéPeniysie F the liquid

i ngle-l d.fil nb [ti-l fil nber . f
ho i 1 1 OBy SR B8 1 i oo PECPayE 26 Bnent IPMITSneers Wty 2

B T e e S L L R

menber is advapl-ageous MEELEVE, akB8Leih@Y8ted faJdRTRIM)eIn tReliNQuid
mul ti-layered filmmenber can have both the | ayer for enhancing the

heat - wel dicagtaddea kaperr(sted asclartletthyhenerkayer)zédrflprialiidi mgna
gasti nperneabl e property. 10 WHAT IS CLAI MED 1 S;
) into the inside of the liquid container so that the liquid in

10 the container is delivered to the outside, the assembling and
decomposing work can be made easy.

Besides, according to the invention, in the foregoing type
of 1liguid container, it is possible to realize the structure
which is easy to recycle.

15 Further, according to the invention, in the foregoing type
of liquid containex, it is possible to prevent the pressurized
fluid introduced into the inside of the container from dissolving

{ in the liguid.

As described above, in the liguid container according to

20 the invention, the detection unit for digitally detecting whether
or not the amount of ink stored in the inside of the liquid container
is the predetermined value or more is provided, and the output
signal of thisdetectionunit istransmittedtotheliquidconsuming

apparatus by the electric wave, so that the electric contact

25 between the liquid consuming apparatus and the liquid container
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1. Aliquid container for storing liquid to be supplied to a liquid
consunm ng apparatus, which is constructed such that pressurized fluid
is sent to its inside so that the liquid in the inside is delivered
to the outside, the |iquid container conprising: a container body;

a first reservoir chanber which stores the liquid within and which is
provi ded in the container body; a second reservoir chanber
to which the liquid is supplied fromthe first reservoir chanber and
which is provided in the container body; a pressurized
fluid int rsgmxésorﬁn%rcfeséggy ni Qe Ng ;;dg%lmswa@@ﬁdféﬂa okltaabtﬂée
i nsi de of the container body’ detection unit which
attached tar pherseenddct agalcrObeceRasbE e @i@b@éhmﬁ S hehcask nbﬁeic‘é g:m@l
whi ch indi cates whether an anmount of the liquid stored in the first
reservoi r elegrthee iconiprce ihaprawhmaﬁeternined val ue; and

a pressurizing unit which pressurizes the liquid in the second
reservoir chanﬂ@ﬂrd EmbOdlmenQ The I|qU|d contai ner according to
claiml, further qui,d reservoir chanber
which ?s fornmed lF ’i?k?%‘igld'@n&f OFh@%dﬁvﬁpﬁlﬁﬁdifﬂe?n@es‘fl%?%%ﬂf% with
[iquid an V.0 cre d_ by, .receivin ressure f t he
pressuri zg:(f\lgfél(}%%&e ICHO‘W"E dss deLs qze's]élﬁstohr %ﬁ E?"IP degﬁnté f r?@&'soﬁ
the insi dereindehe taeBLghnes1dady %%dtﬁéné@éﬁrﬁﬁteﬁx%o%ﬁgn{:hfslf&%e% as
reservoir chanber, wherein: he pressure of

pressuri zed delnisioat apphbed tocéde zhlm,ummmuaartshefl BEé dﬂiﬁd td&&dd:a.(ﬁiéln(’é
reservoir chanber is transmtted through the liquid to the liquid in
t he i nsi decsfrespensiéngoto giemipees: daseicibed in the second embodiment are

10 denoted by the same reference numerals as those of the second

embodiment, and their duplicate description will be omitted.
An ink injection port 108 formed in a first case member

102A communicates with an ink chamber through hole 111 through

an ink injection flow path 132. Besides, the ink chamber through

15 hole 111 and the sensor chamber recess 212 are communicated with
each other through a narrow communicating path 135A. Further,
a filter mounting part 131 in which a filter 130 is inserted

( and the sensor chamber recess 212 are communicated with each
other through a narrow communicating path 135B.

20 Then, in an ink cartridge 101 acCording to this embodiment,
as shown in Fig. 37, a small hole 137 is formed at the center
part of a bottom of the sensor chamber recess 212, and this small
hole 137 is positioned at one end side of the narrow communicating
path 135B for connecting the sensor chamber recess 212 and the

25 filter mounting part 131. A ring-shaped projection 138 projecting
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t he out put

signal of the detection unit is changed in accordance wth

the pressure change of the liquid in the inside of the sensor
chanber. 3.The liquid container according to claim2, wherein:

t he sensor

chanmber is constructed such that the volunme thereof is

changed in accordance with the pressure change of the liquid in the
i nsi de thereof; and t he out put signal of the detection unit
i s changed in accordance with a volume change of the sensor chanber.

10

15

20

25

into the inside of the sensor chamber recess 212 is formed in
the small hole 137. The ring-shaped projection 138 is formed
of elastic material.

Incidentally, as a modified example, as shown in Figs. 44
and 45, one end of a narrow communicating path 135A for connecting
an ink chamber through heole 111 and a sensor chamber recess 212
may also be connected to a small hole 137. In this case, one
end of a narrow communicating path 135B for connecting the sensor
chamber recess 212 and a filter mounting part 131 is disposed
to open into a bottom peripheral part of the sensor chamber recess
212.

Then, in the ink cartridge 101 according to this embodiment,
as is understood from Figs. 413, 41B and 46A, in the state where
inkintheink reservoirchamber 140 isnot pressurizedby compressed
air, the sensor chamber film 113B constituting the movable part
displaced in accordance with the change of volume of the sensor
chamber 142 is pressed to the tip of the ring-shaped projection
138, and by this, the small hole 137 is sealed to be openable.

As described above, according to the ink cartridge 101 of
this embodiment, in the state where ink in the ink reservoir
chamber 140 is not pressurized by the compressed air, since the
small hole 137 is sealed by the sensor chamber film 113B, the
inflow of air into the inside of the ink cartridge 101 and the
leakageof inkfromthe inkcartridge 101l canbecertainlyprevented.

Besides, since the small hole 137 and the ring-shape
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10

15

20

25

projection part 138 can be disposed inside the sensoxr chamber
142, space efficiency is also excellent.

Besides, since the sensor chamber film 113B constituting
the movable part for sealing the small heole 137 is the member
originally necessary for constituting the sensor chamber 142,
it is not necessary to additionally provide a new member for
the small hole sealing, and there does not arise such a problen
that the number of parts is increased and the layout becomes
complicated.

Besides, the ring-shape projection 138 is formed of the
elastic material, so that it is possible to prevent the sensor
chambex film 113B from being damaged by repeated contact with
the ring—-shape projection 138, and the sealing of the small hole
137 by the sensor chamber film 113B can be made certain.

Besides, in this embodiment, since the sensor chamber
recess 212 is formed to have a substantially square section,
reaction force at the time of deformation of the sensor chamber
film 113B becomes small, and it becomes possible to deform the
sensor chamber film 113B by a2 small pressure. Thus, a pressure
change of ink in the sensor chamber 142 can be certainly detected.

In the first to third embodiments discussed above, each
of members, such as case members 10, 20, 102A, 1028, 102C,
constituting the container body and members, such as £ilm members
17, 18, 46, 113A, 113B, 114, 110, attached thereto is preferably

made of polystyrene or polypropylene for the purpose of enhancing
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10

heat-welding. Each of the film member may be a single-layered
film member or a multi-layered film member. 1In case of the
multi-layered film member, a layer of the film member, which
forms a surface to be heat-welded to a case member, is made of
the same material as that of the case member. The multi-layered
film member is advantageous over the single-layered film member
in the multi-layered film member can have both the layer for
enhancing the heat-welding and a layer (such as an ethylene layer)

for providing a gas-impermeable property.
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What is claimed is:

1. A liquid container for storing liquid to be supplied to a liquid consuming
apparatus, which is constructed such that pressurized fluid is sent to its inside so
that the liquid in the inside is delivered to the outside, the liquid container
comprising:

a container body;

a first reservoir chamber which stores the liquid within and which is
provided in the container body;

a second reservoir chamber to which the liquid is supplied from the first
reservoir chamber and which is provided in the container body;

a pressurized fluid introduction port for introducing the pressurized fluid
to the inside of the container body;

a detection unit which is attached to the second reservoir chamber and
outputs an output signal which indicates whether an amount of the liquid stored
in the first reservoir chamber is more than a predetermined value;

a first pressurizing unit which pressurizes the liquid in the first reservoir
chamber; and

a second pressurizing unit which pressurizes the liquid in the second
reservoir chamber.

2, The liquid container according to claim 1, further comprising:

a liquid reservoir chamber which is formed in the inside of the container
body and stores the liquid and whose volume is decreased by receiving pressure
of the pressurized fluid; and

a sensor chamber which is formed in the inside of the container body
and communicates with the liquid reservoir chamber, wherein:

the pressure of the pressurized fluid applied to the liquid in the inside of
the liquid reservoir chamber is transmitted through the liquid to the liquid in the
inside of the sensor chamber: and

the output signal of the detection unit is changed in accordance with the
pressure change of the liquid in the inside of the sensor chamber.

3. The liquid container according to claim 2, wherein:

the sensor chamber is constructed such that the volume thereof is
changed in accordance with the pressure change of the liquid in the inside
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thereof; and
the output signal of the detection unit is changed in accordance with a
volume change of the sensor chamber,
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