LI QU D CONTAI NER BACKGROUND OF THE | NVENTI ON The present invention relates
to aliquid container for storing liquid to be supplied to a liquid
consunm ng apparatus such as an ink-jet recording apparatus. As a typical
exanpl e of a conventional liquid consunming apparatus, thereis aliquid

ej ecting apparatus which ejects a liquid droplet froman ejecting head, and
as a typical exanple of the liquid ejecting apparatus, there is an ink-jet
recording apparatus provided with an ink-jet recording head for inage
recording. Oher liquid ejecting apparatuses include, for exanple, an
apparatus provided with a color material ejecting head used for manufacture
of a color filter of a liquid grystmlcolimpingr or the like, an apparatus
provided with an el ectrode material (conductive paste) ejecting head used
for electrode formation of an organic EL display, a surface emtting
display (FED) or the like, an apparatus provided with a biol ogical organic
material ejecting head used for manufacture of a biochip, an apparatus
provided with a sanple ejecting head as a precision pipette, and the like.
The ink-jet recordi ng appACKEROUAS DEeTHEpINFENEIaNpl e of the liquid

ej ecting apparatus has been recently used in many printings including color
printings beTaaseregieses iatvenitd cni melatet poi at laguadecoetatinheel yorow and
smal|l dots can be forned at high density. As a supplying nethod of liquid
to the ktquidgcdagudidngo be supplied to a liquid consuming apparatus

such as an ink-~jet recording apparatus.
5 As a typical example of a conventional liquid consuming
apparatus, there is a liquid ejecting apparatus which ejects
a ligquid 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
10 recording. Other liguidejectingapparatuses include, 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 épparatus provided with an electrode material
{conductive paste) ejecting head used for electrode formation
15 of an organic EL display, a surface emitting display (FED) or
the like, an apparatus providedwith a biological 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 liquid ejecting apparatus has been recently used in many

printings including color printings because noises at the time



apparatus typified by the ink-jet recording apparatus, there is a nethod
in which liquidis supplied froma liquid container storing the liquid to
the liquid consum ng apparatus. In this nethod, in order that a user can
easily exchange the liquid container at the point of tine when the liquid
in the liquid container is consuned, the liquid container is generally
constructed as a cartridge which is constructed to be renovably attached to
the liquid consum ng apparatus. As a conventional exanple of such a
cartridge type liquid container, there is a type in which conpressed air is
sent into the inside of the liquid container to pressurize the liquid in
the |i quf goxciont dnerxe arel dthierd iyguick iand Beallilqdiod scoahabaeformeddeti ver ed
to the outside of the cartridge by using this pressure and is supplied to
the |iduigh cdemssing apparatus. As stated above, by pressurizing the liquid
in the liquid container and supplying it to the |iquid consunm ng apparatus,
for exanpl e,As evepupplyhed casehofiep® Aiguidi todisehbigeipaconsamthe |iquid
consum ng apparatus is higher than the position of the liquid container, or
even i mRpRraHse Wietbiedohy pbbe rektietntectrdhngt apPa¥aEie, cohtdener to
the liquid discharge part is high, the |liquid can be stably supplied from
thed | i guf P &Gitehen ¥irfhelignigui s WYL 508y 6. Ligujdusmbainey, 343
di scl oses an ink%ca tridae of a t{ e in which  conpressed air_is sent into
an i nne¥ 9T EXT bHac baydud dtant¥ﬁk-$%FldpFPﬂF%ml?% TFEERR- AR EB*fridge is
nmount ed. ﬁﬁ essure, sensor _ i s _connected to ressuri.zi ng, pu for
pre&mnmiﬁ % tﬁggﬁqgrt atausercaneaslfyexcgagge%%ellqul 8ogPa1ner

at the point of time when the ligquid in the liquid container

is consumed, the liquid container is generally constructed as

10 a cartridge which i1s constructed to be removably attached to
the ligquid consuming apparatus.

As a conventicnal example of such a cartridge type liguid
container, there is a type in which compressed air is sent into
the inside of the ligquid container to pressurize the liquid in

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

20 even in the case where a liquid discharge part in the liquid
consuming apparatus is higher than the position of the liguid
container, or even in the case where flow path resistance from
the ligquid container to the liquid discharge part is high, the
liguid can be stably supplied from the liquid container to the

25 liguid discharge part.



The pressurizing punp is controlled in accordance with the output of this
pressure sensor so that the supply of ink is controlled. As described
above, in the ink cartridge and the ink-jet printer disclosed in USP

6, 290, 343, the supply of the ink is controlled on the basis of the
operation of the pressurizing punp. Thus, for exanple, even in the case
where the nounting of the ink cartridge to the ink-jet printer is poor, and
the ink is not actually supplied to the inkjet printer although the
pressurizing punp is operated as long as the operation of the pressurizing
punp is detectedby the pressure sensor, it is mstaken that the ink is
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di scl osed in USP6, 435, 638 in

printer disclosed in USP 6,290,343, the supply of the ink is
controlled on the basis of the operation of the pressurizing

10 pump. Thus, for example, even in the case where the mounting
of the ink cartridge to the ink-jet printer is poor, and the
ink is not actually supplied to the inkjet printer although the
pressurizing 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 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 whether or not the liguid 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 using a



a through hole is provided in the mdway of a channel for connecting an ink
bag to an ink feeding port and a pressure sensor is fixed so as to seal the
t hrough hole for detecting delivery pressure by the pressure sensor. In
the ink cartridges provided with the function of detecting the anmount of
remai ning ink, the former can continuously detect the variation in the
anmount of ink in relation to detecting the thickness of the ink bag, but
has a problem of | ow detection accuracy at ink end. On the other hand, the
| atter can detect the anpbunt of ink remamining at high accuracy when the
anount of ink is really small. However, the latter is difficult to detect

t he amuudsofriizdd fiehodefddéromentdimidey gekeaadlptusicaches mresetum@nount ,

such as ink end, because it detects the pressure of ink in the ink channel.
Furt herg ndtghod dts edi seifdserds ifir AHES drfdb| &3f timatwhtileh anteotir asfes rekeef or
printing is significantly small after ink end is detected and thus printing
becomegnaurgoss iobl an 1Ttkeb & qfenmiegno fiasf berhbhadw tiar hdlefionfcartte prigig ens. The
object is to provide a liquid container capable of accurately detecting

t he poiiitk 5P EsmEafaseaficafdaht obheri for ddeverti med-he tHekiness 9feduced
equal to or bel ow a set anount and capable of feeding |liquid with sone
margi n @it énki g sdinoiisunPerBodetedieglosed)in Hsfsed%\;eﬁgiaohﬁlwhlrﬂ@
cartridge,in ressed ajr .is .ntroduced into, the inside of a

cont ai RPN ERHEP e IS TRGTOveted 11 Sherk BIALPHE GTHE. EORCTTACHT | s
Pressures 130 833°TB! LNG nOReLathg pler J95™ D.2:06! LOg.sLr ygtarg pet veen a
so as to seal the through hole for detecting delivery pressure
by the pressure sensor.

10 Inthe inkcartridgesprovidedwiththe functionof detecting
the amount of remaining ink, the former can continuously 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 othexr hand, the latter can detect the amount of ink remaining
at high accuracy when the amount of ink is really small. However,
the latter 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 liguid contained



chanber into which the conpressed air is introduced and a reservoir chanber
in which the ink is stored or a disassenbling operation has been
conplicated. Besides, in the conventional ink cartridge of the foregoing
type, even if an attenpt is nade to recycle a part of the conmponents after
use, it is structurally difficult to renove only necessary conponents, and
the recycling has been very difficult or inmpossible. Further, in the
conventional ink cartridge of the foregoing type, there has been a probl em
that the conmpressed air introduced into the inside of the ink cartridge
perneates through a flexible filmseparating the ink fromthe conpressed

air andtﬂé§é9£V§§ réﬂu&éﬁ bqﬁalaﬁg bBelebﬁtaqgéti&Moﬁﬁt éﬂ&eégﬁablghe
i nventi on has been nade in view of the above circunstances, and has an

obj ect &9 feaeiilnd Biguideiasseiny naggand fdiesagresdt apgunepes aetepted. a liquid
cont ai ner constructed such that pressurized fluid is sent into the inside
of the [Bpui Oncantahnentsontbainkl cqutdidget be wnstHecompibeseanaatner is
delivered to the outside. Besides, in the liquid container of the foregoing
type, ifhevtirmvdntednnitastha iobjiebs offoa realtizzeex shductkides dblthersdeasy to
recycle. Further, in the liquid container of the foregoing type, the
inventibn tas eutebfecef tthepravdiginge Yy édsupkeedufeui dn agaerbdined i nto
the inside of the container fromdjssolving in_ the liquid. (4) In general
in a coARerttanal fenKoeaing ddedpr bV d8gugtune between a pressurizing

chamber into which the compressed air is introduced and a reservoir
chamber in which the ink is stored or a disassembling operation
has been complicated.

10 Besides, in the conventional ink cartridge of the foregeing
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 inventionhas beenmade inviewoef 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,



a detection unit of a remaining amount of ink, the ink cartridge and an

i nk-j et recording apparatus are connected with each other t hrough an

el ectric contact, an output signal of the detection wunit is transmtted
fromthe 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 perforned through the electric contact. The detection unit of
the remai ning anount 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 fromits vibration state, and a type

in  whighedndhitiONHdd RG 6bsEBOIL AN A ilzie0Bt st BEOLYIOWEIQMERt ca @y e

provi ded and the existence of the ink therebetween is detected. |In any
type, stoceeel,getkric power consuned to drive the detection wunit is |arge,
sufficient electric power can not be supplied by the supply of electric
power accordFangthera danchat actutdar apntabdeasoflesioei bedeabbdne, tybe, suppl y of
el ectric power according to a contact formusing the electric contact nust
be adoptkd. invebwever hasnathebgentehti pnevennktcarpresgeriigedgfihedel ectric
contact, there is a case where the electric contact causes poor contact due
to the pobrodvoadi antefthdelnsideat ridgeondatiner Knkm éi ssedvidongn
apparatus or the attachnent of a foreign matter to the electric contact.
When t hEhpodigudftact occurs at the electric contact as stated above, the

output of the detection ,unit of the remaining amoynt of ink is not
transm tfed €8 ggperal, 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
i0 through an electric contact, an output signal of the detection
unit 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 according 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.



i nk-jet recording apparatus side, or the operation of the detection wunit
becones i npossi ble since the supply of electric power to the detection unit
can not be performed, and there has been possibility that the detection of
t he remai ni ng anount of ink becones inpossible, and poor printing is
caused. This invention has beennmade in view of the above circunstances, and
has an object to provide a |iquid container which can transm t i nformation
relating to a remaining amount of liquid to a |iquid consum ng apparat us
wi t hout providing an electric contact between the liquid container and the
i quid consum ng apparatus. (5) In the case where a detection unit for
detecting t heowewal hiimgthagbhRbnefohbk ink ¢aet + NsdslasohgaHd gue ek €omt ai ner,
and a unit for conmuni cating an out put signal of the detection unit
wi t houtcenoatd] nghere el et thcseconéactt {4 arlextanp eongauti tafisespesdor m ng
comuni cation by an electric wave) are provided, it is preferable that the
det ect icmmuact dsei hootherpbed moubhengnsfdehef ithecattgikige cont@ieer and
t he conmunication unit is also incorporated in the inside of the liquid
cont ai nernkfjemudmwondigwpepparetus gr dhect i taclvienthe foo fiomeiigat habt emi t .
However, since a nmounting space of the detection unit and the comunication
uni ¥ i ntehehensidetotict Gentrghi dWeent Bhaepook sconhacedocerrssatieshe ed t hat
whil e the space efficiency is consjdered, the detection unit and the
conmuni @heFbRIGNFPNERET RRCBEPBRAL BHOVR. t RS PutBet 0PIt Hae | AgLEEL Lot ai ner
and el ectrjcal , connection of both is ach%eved wthout fail. .In aqgition to
|b teo the .

the cast"whePt FR& WABRENORTIt ABOLDBRMEHI ¢AFi R NOt transmitted

ink-jet recording apparatus side, or theoperation of thedetection
unit becomes impossible since the supply of electric power to
10 the detection unit can not be performed, and there has been
possibility that the detection of the remaining amount of ink
becomes impossible, and poor printing is caused.
Thisinventionhas beenmade inviewof the above circumstances,
and has an object to provide a 1iquid container which can transmit
15 infeormation relating to a remaining amount of liquid to a liquid
consuming apparatus without providing anelectric contact between
the ligquid container and the liquid consuming apparatus.
{(5) Inthecasewhereadetectionunit for detectingthe remaining
amount of ink in the inside of a liquid 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
liquid container and the communication unit is also incorporated

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



unit is disposed in the inside of the liquid container, this is also
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 conmunication) of the

comuni cation unit is disposed in the inside of the liquid container, or in
the case where a comunication unit is a contact type commrunication unit
using an electric contact, a part (for exanple, the electric contact) of
the communication unit is disposed at the outside of the liquid container,

and t hesdthest Povi tof f e exGHimbei catioel @ty cal connection part to the
detection unit or a control part for controlling the conmunication) is

di sposed i n Héwevas) deined 4 hedritguiod spaptadbnNethe T Sedttiventirolt asi been
made in view of the above circunstances, and has an object to provide a

i qui d dont@meunicawnherehumbenin gte | Basidea qfanrtheofl idwel detactdioreuni t  of

t he renmai ni ng anount of liquid and the comunication unit is incorporated
in the insldeited, the 1s gdesicont thaeryvhidedhd caoomEtidienaf kot h can be
easily and certainly achieved. (6) Aliquid container in which liquid in the
i nsPde efnsideredd theodetselelon suptesand ithed aoymmprressaioredrfituiad g s
general |y provided wth a valve unit. That is, the liquid container as

st at ed HevEPOF3tedASt Fhr ted188cf thatl i wédrave iRt P8I RAdelFak a

liquid delivery port for delivering the liquid in the inside, and this
val ve rPRPKEeD “apga?QEhc%%s%ﬂh%?ﬁg% %&tQPékwﬁ%Hltine, and when

In addition to the case where the whole of the communication
unit is disposed in the inside of the liquid container, this
10 is also desired in the case where a part {(for example, an antenna)
of the communication unit is disposed at the outside of the liguid
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 container, or in the case
where a communication unit is a contact type communication unit
using an electric contact, a part (for example, the electric
contact) of the communication unit is disposed at the outside
of the liquid container, and the othér 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
of the liguid container.
Thisinventionhasbeenmadeinviewof 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



the liquid container is nounted in a |liquid consum ng apparatus, the valve
is opened. However, the valve unit in the |iquid container has a problem
that when the valve body is pressed fromthe outside in a state where the
liquid container is not nounted in the liquid consum ng apparatus, air
flows into the inside of the liquid container, or the liquid in the inside
of the liquid container leaks to the outside. As a neasure to prevent the
inflow of the air, it is conceivable to provide a check valve which is
opened only in the direction of delivering the Iiquid. However, there is a
probl emthat this neasure increases the nunber of parts, and the |ayout of
part aofdngenehsnbedoresmdiuhf catiibn Jnirt herinesgroddtdhéndaiecknyblise s
provi ded as the air inflow preventing neasure, the problem of the |eakage
of the ¢Equhd Ligmitlhechkgindr¢orfacheicbhy poesschyon thebwhhveabody from
the outside is not resolved. This invention has been made in view of the
above ceasubyt andesertandliaschaeybpect to prevent, in a liquid container
constructed such that pressurized fluid is introduced into the inside of
the |iqéfdd chntidwkd comtEiaen iguikiich limpidntp ddbeofinchdecohtal heridi s
delivered to the outside, the inflow of air to the inside _of the liquid
confai nePREAANE R S RIEBGHE Wied REPFEgard L ErEMLAE 19 Yot R EBNPAPHERed SUMVARY

OF THE | NVENTI The i.nvention, provides a.liquid container for storing
liquid W+tB B e d -t Bhétl+gui*c¥‘ec§ﬁ§tiﬁrfjn@°%b?)h?%‘f RS STRESA gbree

is constructed such that the valve unit is provided at a liquid

delivery port for delivexing the liquid in the inside, and this

valve unit keeps a valve closed state at a normal time, and when
10 the liquid container is mounted in a liguid consuming apparatus,
the valve is opened.

However, the valve unit in the liguid container has a problem
that when the valve body is pressed from the ocutside in a state
where the liquid container is not mounted in the liquid consuming

15 apparatus, air flows intc the inside of the liquid container,
or the liguid in the inside of the liquid container leaks to
the outside.

As ameasure toprevent the inflowof theair, it isconceivable
to provide a check valve which is opened only in the direction
20 of delivering the liguid. 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 liguid container by pressing

25 the valve body from the outside is not resolved.



container 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
cont ai ner includes a container body which stores the liquid in its inside.
The contai ner body includes 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
t he contai ner body and out puts an output signal which is changed in
accordance with a change in pressure of the liquid in the i nside of the
cont ai ner body. Besides, preferably, the liquid container further includes
a liquid reSBrddinvestidmidia s Peesmadesiar VbeY OEHAIfharyveii epupstargeded in the
inside of the contain body and stores the |liquid and whose volune is

decr eas@fdblyas iR IRF hEs PEcEeHt -t Fe 2 PricBud icoad afngrdconfBracsedsor
chanmber (second reservoir chanber)  which is formed in the inside of the
cont ai néRChoBanBressuAREeSst dduidi iF ERECPAYGRE FBSEr YBRr 1eRbABePl The
pressure_of_ the, pressurized applied to the Ijquid. in the inside of

] ) fluid
the | qGPE YeBetd oD L ALRETEP ThEt: F BASHE AreHDE PEENS GOREAEBeF he

liquid in the. inside of,the sensor amber. The_output sjgnal_of .the
et Soti O CRTAYeRRHCRen B BHiRAEsr aSRBo SOFE RV RE BrBebhr EFENARSEIEH t he
liquid | kOS] n esi = BE r.a sensor
chanber %Fs Bentt dteteaoatann SFnagt Pl UBrias T R o RaShRengatm, he
accor dang uwhtgthgipgggsure change of the liquid in the inside thereof,
and the output signal of the detection unit is changed in accordance with a
vol ume SUMMARY OF THE INVENTION

!

The invention provides a liquid container for storing ligquid
10 to be supplied to a liquid consuming apparatus. The liquid
container 1s constructed such that pressurized fluid is sent
to its inside so that the liquid in the inside is delivered to
the ocutside. The liguid container includes a container body
which stores the liquid in its inside. The container body includes
15 a pressurized fluid introduction por£ for introducing the
pressurized fluid to the inside and a liquid delivery port for
deliveringthe liquid to the outside. Adetectionunitisprovided
in the container body and outputs an output signal which is changed
in accordance with a change in pressure of the ligquid in the
20 inside of the container body.
Besides, preferably, the liquid containeyr further includes
a liquid reservoir chamber (first reservoir chamber) which is
formed in the inside of the contain body and stores the liquid

and whose volume i1s decreased by receiving pressure of the

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

- 10 -



change of the sensor chanber. Besides, preferably, the sensor chanber is
provided at a mdway of a flow path for connecting the liquid reservoir
chanber and the liquid delivery port. Besides, preferably, the detection
unit includes a contact type switch which is opened and closed in
accordance wth the volune change of the sensor chanber. Besides,
preferably, the contact type switch is put in one of on and off states in
a case where the pressure of the liquid in the container body is a
predeterm ned 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 t hahithds prevedérnimelinvabeer tiBespdts inpréfshudhy corhendeatast type
switch includes a novabl e side term nal displaced in accordance with the
vol une vwihhtge biqehe resasvpiciedande randThe birgss ugiedef the pirgssudiiggsdsed to
be opp05|te to the novabl e side term nal. Besides, preferably, at |east a
part of faudglappbied e the 1igehddn shanieylde odohleikivrdd Fgsg Vodsi bl e
film The detection wunit includes a novabl e press nmenber brought into

cont act CHrPReTt A8 FFBRFBEELEA FhBPughetRRnsivihdibdme ddddd digith§ nenber
for urgln t he ss nmenber toward a glrectlon of cr ng .the vol une of
t he °send8rig ‘ﬁgeﬁle BFSpPa Shf EHE %9%‘5?@1%359 Se@?ﬁ %&Ite°§18§used by
dlsplacene t of due me change of t% L$gnsor

n

h nb
chanber ® sﬁ‘ae§th %ﬁ%@gﬁibg%°°%ﬁ€n6?e§§gﬁeﬁg§rpF§5&F§5I5 8436y °

liquid in the inside of the sensor chamber.

Besides, preférably, 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 therecf, and the cutput 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 liguid 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 Besldes, preferably, the contact type switch includes a

_ll._



i ncrease of the volune of the sensor chanber against an urging force of the
urgi ng nenber so that the displacenent of the novable side termnal is
caused. Besides, preferably, the displacenent of the novable side termna
occurs when the press nmenber, which is displaced by the increase of the
vol une of the sensor chanber against the wurging force of the urging nenber,
reaches a vicinity of alimting point in a displaceable range of the
press nmenber. Besides, preferably, the pressurized fluid is conpressed air.
Besi des, preferably, the output signal of the detection wunit is an electric
signal. Besides, preferably, the liquid container further includes a
t ransm sewvablenist deotetmdnali tliispiatbe dat ectbodastgnalitlofthéhectlenecti on
unit to the liquid consum ng apparatus in a contact nanner. Besides,
pr ef er abhpngehef| tiyei sercont aihrenbeirustides fincddidesie tarmiaadnissporednit for
transmtting the detection signal of the detection unit to the liquid
consuni hg bppepabss tienta nbecowvable saderecerBésadles, preferably, the |iquid
container includes a menory unit for storing information relating to the
liquid in thB8esddesinprefepabhiy, ant tdtstt rapsmk sef on wadilt foransgi ket he
information fromthe nenory unit, together with the detection signal of the
det 8ct i 86NS@AI Ehakberhds |G W icipsuPiyng Bbpaikie i BesiThesdepretépabl y, the
liquid consuning gpparatus if an , )
unit includes a movable press member brought inte contact with
the flexible film of the sensor chamber, and an urging member
for urging the press member toward a direction of decreasing
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 velume 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 vcoclume 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
ailr.
Besides, preferably, the output signal of the detection
unit is an electric signal.

25 Besides, preferably, the liquid container further includes



ink-jet recording apparatus, and the liquid container is an ink cartridge
renovably nmounted in the ink-jet recordi ng apparatus. 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
port to feed the liquid to a liquid consum ng apparatus from a liquid
delivery port; a liquid container constructed such that liquid in a liquid
cont ai ni ng chanber (first reservoir chanber) is selectively pressurized
fromoutside to feed the liquid in the liquid containing chanber to a

i qui d zobsanmsmysapparatiss fér ohransmiui tholet heedetremrion asidgraal igfui d
cont ai ner constructed such that liquid in a liquid containing chanber
(first tegelatoigticghanbério thecbngt adtdonpresguappedabys drbai¢certact
pressurizing unit to feed the liquid to a liquid consum ng apparatus from
a liquimegetrvery port. Each of the liquid containers includes a buffer
chanber (second reservoir chanber% connected to a channe] for connecting
the liquid cBREAiRs ng @il o thgel 19 eid Faiaivery fupbher InelPiRT er
chapber is exganded inits volune b¥man | nfl ow gf the liquid fromthe

li qui d @ohfaPAPhES eRRNBRH Tt BOF her AFR et t1RGahbe rdebeiet tYht $202H Yhen t he
inflow of the liquid fromthe..ligujd containing chanber to the buffer
chanber Shg HBES5aGR Lior? be i iR B R R FUF ER&T TSR o
detectigganLt adapted to detect a volune variation of the buffer chanber.
In a case Wheie the pressurized fluid fed fromthe pressurized fluid

introductiongp@fliekS JSG%AH IR/ CERL AL AP LERLLATEH i udes a memory

| unit for storinginformationrelatingtotheliquidinthecontainer

10 body, and the transmission unit transmits the information from

thememoryunit, togetherwiththedetectionsignal of thedetection
unit, to the liquid consuming apparatus.

Besides, preferably, the liguid 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 invegtion further provides: a liquid container

constructed such that a pressure is applied to liquid in a liquid

containing chamber (first reservoir chamber) by a pressure of

a pressurized fluid fed from a pressurized fluid introduction

20 port to feed the liquid to a liquid consuming apparatus from

a liquid delivery port; a liguid container constructed such that

liquid in a liquid containing chamber (first reservoir chamber)

is selectively pressurized from cutside to feed the liquid in

the liquid containing chamber to a liquid consuming apparatus

25 from a liguid delivery pert, and a liquid container constructed
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for applying the pressure to the liquid in the liquid containing chanber,
the buffer chanber is disposed in an area bl ocked from the pressure of the
pressurized fluid. Preferably, the Iiquid containing chanber is configured
such that a recessed part is forned in a hard case formng the liquid
cont ai ner and an opening of the recessed part is sealed by a film
Preferably, the buffer chanmber is configured such that a recessed part is
formed in a hard case formng the liquid container and an opening of the
recessed part is sealed by a film Preferably, the liquid containing
chanmber is formed of a flexible bag. Preferably, the buffer chanber is

: q F Lo . ; . e Al o b
ormed gi. tﬂa%x?gbgélﬁg‘/‘?n aaﬂfd%qgﬁdeé'&‘[*@éﬁrgfn %P%be%'}er(ﬁh?.g@t éemﬁl| @ as 1o be

contract ed. Pre eac a chan connectin qul d

cont ai N MEmISHANDEE £on Ehen PN f SFc sOaPDAL ang 2 whannel , fofe s £OANEGLHY Ng the

f
buffer chanber to the Irquid delivery port is configured such that” a groove

or a thiopght§okgetsther 1BEuia 2 hand fAKe dRMGd Mdd vl cordgmi ner.
The invention further provides a liquid container for storing therein

li qui d 4 qheisdipielliie tyo parki, QUEScE OIS WHeNd 1 apRAr 8bKGaindhe drduidkscont ai ner
i ncl udes: a container body having a |iquid elivery port for delivering the
i qBbii d 4 bufferotisniser (3ekbhatres@serivochasbanpeornecred t o atdlganmd de of
the container body and for storing the liquid; a first pressurizing unit
capabl efonftopnessunigzihegl i el d icquitd inhAng lud afbrest t o €hevgiul dodelnbery a
port. The buffer chamber is expanded in its volume by an inflow
of the ligquid from the ligquid containing chamber to the buffer
chamber, and contracted when the inflow of the liquid from the
10 liguid containing chamber to the buffer chamber is stopped.
Bach of the liquid containers further includes a detecting unit
adapted to detect a volume variation of the buffer chamber.
In a case where the pressurized fluid fed from the pressurized
fluid introduction port i1s uses as pressure application means
15 for applying the pressure to the liguid 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 liguid container and an cpening of the recessed part is sealed
by a film.
Preferably, the buffer chamber is configured such that
a recessedpart is formed ina hardcase formingthe liquidcontainer

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

25 Preferably, the liquid containing chamber is fcrmed of a
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second reservoir chanber which is fornmed in the inside of the container
body and comrunicates with the first reservoir chanber and the liquid
delivery port and in which pressure in the first reservoir chanber is
transmtted through the liquid to the liquid in its inside; a second
pressurizing unit for pressurizing the liquid in the second reservoir
chanber to delivery the liquid through the liquid delivery port; 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 of the liquid in
the second reservoir chanber. P1 > P2 > P3 is established where a pressure
applied liguid in the first reservoir chanber by the first
pressurfégﬁggg%i%ggé P1, a pressure applied to the liquid in the second

reservoir Ch??@féﬁ%\lﬂf/bgg?ﬁ roerpn:ﬁaﬁu%g_z%egfg hda Ic¥ %ngﬁgg%:u?aﬁf sure

loss in a liqurd m't he id container to

consuni ng4apPaLAL Msi 243 @ﬁ-aﬁ%ﬁié&%ﬁ’ziﬁigeﬁzgrigblsb aWheg Be péc%@i:"f@‘%?é,[ the

liquid in the second reservoir chanber t he out put signa he

detection upkérésaghanogedcacesr di RG] ¥ MnRet %y tBesi d8sia _
preferably, the liquid container further includes a nenbry unit for storing

a | pqui doﬁeaeﬁm&ﬁ I chERbelr 1ot bRei bolfder ofhdMiecomi@i Rercthotiel afsh dat a
relating to the liquid reservoir anount stored in the nenory unit is
rew itteanhatoinagpradebarfificredhaaieunt: catt Hehel jppiind 1 ivery whernt the out put
signal of the detection unit is changed. Besides, preferably, the first
pressur cenfijguned ssch that a groove or a through hole is formed in
a hard case forming the liquid container.
Theinventionfurtherprovidesaquuidcontainerforsﬁoring
10 therein liguid to be supplied to a liguid consuming apparatus.
The liquid container includes: a container body having a liquid
delivery port for delivering the liquid to the outside; a first
reservoir chamber.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 chamber; a
second reservolr 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 liquid
20 in its inside; a second pressurizing unit for pressurizing the
liquid in the second reserveir chamber to delivery the liquid
through the liquid delivery port; and a detection unit which
is provided in the container body and whose output signal is

changed in accordance with a change of pressure of the liquid

25 in the second reservoir chamber. Pl > P2 > P3 is established
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constructed to pressurize the first reservoir chanber by pressure of
pressurized fluid introduced into the inside of the container body.

Besi des, preferably, at |east apart of the first pressurizing unit is
constituted by a first flexible film The first pressurizing unit includes
a pressurizing chanber whose volune can be changed by receiving the
pressure of the pressurized fluid. The first reservoir chanber is

pressuri zed by a vol ume change of the pressurizing chanber. Besi des,
preferably, the first flexible filmincludes an introduction port side film
menber which cones in contact with the pressurized fluid introduced into

t he i nsierofa tiee sont @i appl ibddyo athe | sigefdrimdihanti st espsamiaichanber
side fil mnmenber which constitutes at least a part of a wall form ng the
first chaepaoiby thenbarshreréssprissivu uvand defbknadrbgsdeterapriimad of the
introduction port side filmnenber. Besides, preferably, when a pressure

| oss duectohe kEaeid¢obn theceearnd ¥Yererodlivetoamery A oths heeeendt flexible
filmis P4, and a pressure of the pressurized fluid introduced into the

i nsi de RFSTIFRT MG PRt hdByPEs $1d a mresspge S ¢as Sipa j kiestdpfiahed.

Besj des, preferably,_the, second reservoir chanmber is constructed such that
t o5 ol KA (R G Gt T SCOT AR Gt Fhe o Hch GPBoERINGA R 1T | qui d i n
t he inside%%f t he second reservoir chanber, and the output signal of the
detectidh UMt is changed in accordance with the vol une change of the

second reserﬂ@éldegpaﬂpgferably, 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 < P2,

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

135 unit is changed.

Begides, preferably, the first pressurizing unit is
constructed to pressurize the first reservoir chamber by pressure
of pressurized fluid introduced into the inside of the container
body.

20 Besides, preferably, at least apart 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.
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Besi des, preferably, the second pressurizing unit includes a second
flexible filmconstituting at |least a part of a wall formng the second
reservoi r chanber and a press nmenber for pressing the second flexible film
toward a direction of decreasing the volune of the second reservoir

chanber. Besi des, preferably, when a pressure loss due to a reaction force
at a tinme of deformation of the second flexible filmis P5, and a pressure
applied fromthe press nenber to the second flexible filmis P2', PI > P2
+ P5, and P2' - P5 = P2 > P are established. Besides, preferably, the
pressure P2 applied to the liquid in the second reservoir chanber by the
second pressBebideg,upirefereblghanhedfbeswetheP2b MAXE b PReMidles nan
accordance with the anount of .the liquid stored in the inside of the second
reser vointchdobtion prdtPiide P2ivihemtiz2: MiNch P3mes ést abhishédwiBesi des,
preferably, the second pressurizing unit includes a conpression spring for
gener at thg préoveel ted frladsiitizeodired intgutlie iinstde seddmdcpeteinerr
chanber. Besides, preferably, when a water head difference of the |liquid
cont ai nBPdYeRagi ¥& defarnedui andiss dvsegey Par charbere sEAgul d 1mcHRBhAY ng
apparatus ,is P7, P1L > P2 > P3 - P7 is established. Besides, preferably, the
first r@§éF§oFPnéﬁéﬁH§FsaﬁG tREST &cPBKE Pgsér96}¥ Eﬁﬁ%ﬁ%ﬁ EEE EdRtni cat ed
with each other, th ou ar.,r ow co nlc $. ﬁg referably,
the firEESFEYEIFOIL §ﬁb8P and PRESSE CBH bxh gFin 3 e®Pntegral ly

formed “‘tQ%%tl%t@%HG%¥1on port side film member.

Besides, preferably, when a pressure loss due tq a reaction
force at a time of deformation of the first flexible film is
10 P4, and a pressure of the pressurized fluid introduced into the
inside of the containerkodyis P1', P1' ~P4=Pl >P2 isestablished.
Besides, preferably, the second reservoir chamber is
constructed such that its volume is changed in accordance with
apressure changeof theliquidinthe inside of the second reservoir
15 chamber, and the ouﬁput signal of the detection unit is changed
in accordance with the volume change of the second reservoir
chamber.
Besides, preferably, the second pressurizing unit includes
a second flexible film comnstituting at least a part of a wall
20 forming the second reservoir chamber andapressmember for 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 se¢ond flexible film is

25 P5, and a pressure applied from the press member to the second
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flow path intervening between both the chanbers. Besides, preferably, the
pressurized fluid is supplied from the |iquid consum ng apparatus. Besides,
preferably, the liquid consum ng apparatus is an ink-jet recording
apparatus, and the liquid container is an ink cartridge renovably nounted
in the ink-jet recording apparatus. The invention further provides a liquid
container f or storing therein liquid to be supplied to a |iquid consum ng
apparatus. The liquid container includes: a container body having a
pressurized fluid introduction port for introducing pressurized fluid into
the inside and a liquid delivery port for delivering the liquid to the

out si deflaxfibiet fiésedeoPE ' chBiber PRI €hPh s arfdrRedd - @5t ke Piznsi deathe
cont ai ner body, stores the liquid, and includes a first flexible film
constit esitaglashiedast a part of a wall forming the first reservoir chanber;
a first pressurizing wunit for applying pressure of the pressurized fluid to
the first fPRegilkles, fprrafesabeyorhe Rrassue PLexppleditionthe déquhd
reservoir chanber which is forned in the inside of the container body,
communi &8t BEevf ERORA TN Ko SdapEier BlakhRrseifia BE eSisqdiid irgernvéry port,

and _i ncl udes a second flexible filmconstituting ,a part of a wall formng
t he5secéﬁocb@é%?“ggﬁelxw@ﬁ%%@w%&nﬁﬁzT/WIII:Hnﬁ%:%"é&ﬂifg‘- FRER UI®e2PPPATseal s a

substantially ghicul ar.. of el ar. polaonal oneming [orued by e 1ol
PreSSUr gl UGB LYL NS BHOULT LR LB figet reservalr charber 15

Besides, preferably, the second pressurizing unit includes

a compression spring for generating a force to pressurize the
10 liguid in the second reservoir chamber.

Besides, preferably, when a water head difference of the
ligquid container relative toa liquid discharge part of the liquid
consuming apparatus is P7, Pl > P2 > PF3 -~ 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 reservoir chamber and tﬁe
éecond reservoir chamber are integrally formed without a narrow
flow path intervening between both the chambers.

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

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

25 The invention further provides a liquid containex for storing

- 18 -



the second reservoir chanber; a second pressurizing unit which pressurizes
the liquid in the second reservoir chanber to deliver the liquid fromthe
liquid delivery port in a state where the liquid in the first reservoir
chanber is consuned and the pressure of the pressurized fluid is not
transmtted to the liquid in the inside of the first reservoir chanber, and
i ncl udes a press menber for pressing the second flexible filmtoward a
direction of decreasing a volume 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 of the liquid in
t he secthdrekselvgulidchanbersulesiebto pr éfignall yonstheingempwar seat edbyt he
second flexible filmis substantially square. Besides, preferably, the
second rBserVbguidhanhteinsr tondtdest el suthainat bddy Vodwareg is changed in
accordance wth. t he pressure change of the liquid in the inside, and the
out put prgaakratedhtl yed dottimmdugatiiton sochaﬁmednitmoel@cgnqamesw:hzeche

vol ume change of the second reservoir chanber. Besides, preferably, the
first pféss rmtfhgtlwatnﬁﬂrﬂﬂ @iesa hi RS ARliNery BRARhEPTAehd VPEERE cones in
contact with t pressurized fluid introduced fron1the pressurlzed fluid

i nt Poduébﬁohlgam te the PrHEsddcor at IﬁéréBnFﬁﬁ%Yob’éd? SRS swh H‘él?o%%d The

1ot Thexpbie, b L 2 ALEsed b delonmlign, of o LS preasiiglng, ehanber
hi ch tbe fest L1 exihker L1 8 1o SERAeg R Sehbkmapg pogped to
a wall forming the first reservoir chamber; a first pressurizing
unit for applying pressure of the pressurized fluid to the first
10 flexible filmtodeformthe first flexible film; a second resexrvoir
chamber which is formed in the inside of the container body,
communicates with the first reservoir chamber and the liguid
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 reservoir chamber, and the pressure of the pressurized
fluid applied to the liquid in the first reservoir chamber is
transmitted through the liquid te the liquid in the inside of
20 the second reservoir chamber; a second pressurizing unit which
pressurizes 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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reservoir chanber and the second reservoir chanber, and a second case
menber to which the pressurizing chanber filmis bonded to forma

pressuri zing chanber into which the pressurized fluid 1is introduced. The
press nmenber is nounted to the second case menber. Besides, preferably,
the press nenber is novably supported by a guide part integrally formed to
the second case nenber. Besides, preferably, the guide part includes a
projection integrally formed in the second case nenber, a through hole in
which the projection is freely inserted is fornmed in the press nenber, and a
tip of the projection is subjected to heat caulking in a state where the

proj ect mefbes fHSEFi&ssiny e bhiconahrhekeb) e soi Ialowdi’l BresseBeNBer does
not come off fromthe projection. Besides, preferably, the second

pressur bfi Agcy¥BbbingChudesd umeaofONpECS8COAdSPEEOEVOOE U EMbErt hengr &ss
menber to press the second flexible filmtoward the direction of decreasing
t he vol deeecof ohhentecandly éseprovidefianbehe Bestaeser freifenakl yhothe |iquid
consunmi ng apparatus is an ink-jet recording apparatus, and the liquid

cont ai nentpetasigmkl isxahiamigégeln enovatdanaowitbdaiaharige iofkpretsueeor di ng
apparatus. The invention further provides a liquid container for storing
liqdid £6 bbesdpgriidd ino thel sgupddcorsemivagraphamaens. The |iquid cont ai ner
is constructed such that pressurized fluid is sent into its inside so that
the liquid i Beshdesnaxpfaraldsl i vhg egening sreledbyitde sqpend f4ardbéent ai ner

i ncludes: _.a tank unit which includes a sealed |liquid reservoir chanber for
storingfﬁH@ ppqﬁpaﬁtantlally sguare.

Besides, preferably, the second reservolr 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 reservolr 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 fliuid
introduction port to the inside of the container body and is
deformed. The first flexible film 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 flexible film are bonded to form the first
reservoir chamber and the second reservoir chamber, and a second
case member to which the pressurizing chamber film 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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and a liquid delivery port comrunicating with the liquid reservoir chanber
and for delivering the liquid to the outside of the liquid container and in
which a volume of the liquid reservoir chanber 1is changed in accordance
wi th an amount of the liquid stored in the inside thereof; and a
pressurizing unit which includes a sealed pressurizing chanber into which
the pressurized fluid is introduced to change a volune, and a pressurized
fluid introduction port communicating with the pressurizing chanber and
for introducing the pressurized fluid to the inside of the pressurizing
chanber, and is constructed to pressurize the liquid reservoir chanber of
t he tank uni Benidesyoburtechbige Ofe thesspmesbari s nypvaidnbenppBesides,
preferably, the pressurizing unit further includes a menory unit for
st or i ngbiynforgnetdeopad] dtritegrsd vhddrmgyli de sher edciondt lse seankmbeirt .
Besi des, preferably, the tank unit further includes a nenmory unit for
storing i nfoBeRiidss r Prefiesgbly t Bael gylde pawt dndlndes @ pysigetioBesi des,
preferably, the tank unit and the pressurizing wunit are respectively forned
as sepafdfteBadiles faranesr anf thedsersndaeds otiREIRe Bes déy oysttef@lgbip, t he
tank unit and the pressurizing _unit are fixed to each other by heat
caulki n§hiBediFe®rogeetérapiy, TaSHl Y| Bt B crhdPTMEE RE CR]KPERFE s
e oAt o s 2 P n S BloRe RER PY LRI LY B e LRXTHsLG each
in a state where the projection is inserted in the through hole,
so that the press member does not come off from the projection.
Besides, preferably, the second pressurizing unit includes
10 a compression spring fcr urging the press member to press the
second flexible filmtoward the direction of decreasing the volume
of the second 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 ligquidcontainer for storing
liquid to be supplied to a liquid consuming apparatus. The liquid
container is constructed such that pressurized fluid is sent
into its inside so that the ligquid in the inside is delivered

20 to the outside. The liguid container includes: a tank unit which
includes a sealed liguid reservoir chamber for storing the liquid,
and a liquid delivery port communicating with the liquid reservoir
chamber and for delivering the liquid to the outside of the liquid
container and in which a volume of the liquid reservoir chamber

25 is changed in accordance with an amount of the liquid stored
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Besi des, preferably, the tank unit and the pressurizing unit have outer
peri pheral shapes. substantially common to each ot her, and the tank unit
and the pressurizing unit are stacked so that a substantially whole outer
shape of the liquid container is determ ned. Besides, preferably, the tank
unit includes a reservoir chanber formation nmenber in which a through hol e
formng the | iquid reservoir chanber is fornmed, and a cover nenber stacked
on the reservoir chanber formation nenber. Besides, preferably, the liquid
reservoir chanber includes a reservoir chanber side flexible film
constituting at least a part of a wall formng the liquid reservoir
chanber inantet hasipgeesharezEnganiapbprekactiidesg auptiesshitki igethdeber si de
flexible filmconstituting at least a part of a wall form ng the

pr essur ezsagledhanbesuaiging sposde t d e eppiocs tbet preheuregedvbluidhanber
side flexible film Besides, preferably, the pressurizing unit further

i ncl udegs iatdetiecedotiounhanger ad¥pévmengandrenpiessgramednfleidt he |iquid
stored in the tank unit. Besides, preferably, the detection unit transmts
an out phntrefyasioshapgingermunicatdnaceinht bhea phadgeriaing esBapleedf t he
liquid in the tank unit, Besides, preferably, the liquid container further
i ncPude@ndafeBal REXGHUFi NG NEIE (RERIOT ¥2ehdibed t9elbRdiraddrvefrteanber)

vhi oh | S Reguided L s, Lo U { and, comupicates uiit e, Ligulg
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 tc the liquid

stored in the tank unit.

Besides, preferably, the tankunit 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 sebarate 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 common to each

25 other, and the tank unit and the pressurizing unit are stacked
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delivery port. 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 additional reservoir chanmber. The
out put signal of the detection unit is changed in accordance with a
pressure change of the liquid in the inside of the additional reservoir
chanber. Besides, preferably, the additional reservoir chanber is
constructed such that a volunme is changed in accordance, with the pressure
change of the liquid in the inside, and the output signal of the detection
unit is changed in accordance with a volune change of the additional

reservokg fiThesubs Best 4861 y MR 8kt ¥r st}'ha%lé a8k HEni b ghR el &Ekess Ak er roneous

nounting prevention unit for” preventing the'liquid container frombeing
erroneous! defBBRt A4t 0 @ | i quid consum ng apparatus other than the suitable
| i quid consum ng apparatus or to a position other than a suitable position
of the suitabkgideqyi greeasuping thappahat usit BEstNeges ps ef €s@bdyir t he

| i qui d consum ng apparatus is an ink-jet recording apparatus, and the
| i qui d cbambereforsaahonnkembart indgkickmevaltyugmunt e formiwegittke | et
recordi ng apparatus. The invention further provides a liquid container for
st obi ngliquhdr eeaekirgur dchamper suppfdmued, o amd rgaddetromsmhengs bppegdt us.
The |iquid container includes a detection unit for digitally detecting
whet her canthgogasesvolrqahambesr éarmating membpele. of the liquid container is
a predeterm ned value or_nore or not, and a communication unit_for
comuni cat i n§e&hd§gr prEe SRl Y ofthe liquid reservoir chamber includes
a reserveoir chamber side flexible film constituting at least
a part of a wall forming the liguid resexveir chamber, and the
10 pressurizing chamber includesapressurizingchamber side flexible
filmconstitutingat least apartof awall forming thepressurizing
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
liguid in the tank unit.

20 Besides, preferably, the liguid container further includes

a sealed additional reservoir chamber (second reservoir chamber)

which is provided in the tank unit and communicates with the

liguid reservoir chamber (first reservoir chamber) and the liquid

delivery port. Pressure of the pressurized fluid applied to

25 the liquid in the inside of the liquid reserveir chamber is

- 23 -



the detection unit to the liquid consum ng apparatus by an electric wave.
Besi des, preferably, the detection unit includes a switch wunit in which a
conduction state and a non-conduction state are sw tched by whether the
amount of the liquid stored in the inside of the liquid container is the
predeterm ned value or nore or not. Besides, preferably, the swtch unit

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

el astically deformed in accordance with a state change as to whet her the
amount of the liquid stored in the inside of the liquid container is the
predeterm ned value or nore or not. Besides, preferably, the conductive

el asti ctrRABRA tkeal UHesugh AB¥abligqusddeot engl Dakuat heasheaipafdeobswhich is
di splaced in accordance with the state change as to whet her the amount of
the |iquhd atdiedonnlt beskesbde ehamberli ghedogoptiai Begned of hehe
predeterm ned value or nore or not, and a fixed side termnal whichis

di sposedetechécappnstt bstohihgedovaldxcidmdewmiithala pasdsunewbhahgé he
contact state and the non-contact state relative to the novable side

t er m nabfatke shiqwitednbiyhé hien s dpledcbheaddi wfondle neseatyicd rsebamber mi nal .
Besi des, preferably, the detection unit includes a press unit which is

di spl aced whéesstiHesanpurfeshbie Fhqurddstbprdl rasehEcinsthemberthe |iquid
contai ner becones |ess than the predeterm ned value, to therebypress and
di spl aceoastiregdedasuchatnass at Nolewadet Fhengpdsincapeppdpance with

the pressure change of the liquid in the inside, and the cutput

signal of the detection unit is changed in accordance with a

volume change ¢f the additicnal reservoir chamber.

10 Besides, preferably, the tank unit includes an erroneous
mounting prevention unit for preventing the liquid contalner
from being erroneously mounted to a liquid consuming apparatus
other than the suitable liquid 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 liquid consuming apparatus.

The liquid container includes a detection unit for digitally

detecting whether an amount of ligquid stored in the inside of

the ligquid container is a predetermined value or more or not,
and a communication unit for communicating an output signal of

25 thedetectionunit tothe liquidconsuming apparatus by anelectric



Besi des, preferably, the liquid container further includes a nmenory unit
for storing information relating to the liquid stored in the inside of the
liquid container, and the nenory wunit is formed integrally with the

comuni cation unit. Besides, preferably, the predeterm ned value is set as
an anount of |iquid necessary for processing a unit anount or nore of
material to be processed by the liquid consum ng apparatus. Besi des,
preferably, the material to be processed is recording paper, and the unit
anount of the material to be processed is a sheet of recording paper.

Besi des, preferably, the liquid container is constructed such that
pressuriwag@.fluid is sent into its inside so that the Iliquid in the inside
is delivered to the outside, The liquid container includes: a container
body havi ng ®epriesesyr pzed efdably, therdduett bonparit fiorclivdasoduswingchhe
pressurized fluid into the inside and a liquid delivery port for delivering
the |iquindt tto whécbus stideduetidnsite treessdvairentearobrct(fan sttatesereoi r
chanber) which is forned in the inside of the container body, stores the

| i qui d, saiddhedbrsrhekher thechmenat 9% s$heol impid stogesr basde: bpsideei vi ng
pressure of the pressurized fluid; and a sensor chanber (second reservoir
charber Piwileh liyish maiainghd § fAdicd PredetRerddrtaivaépehedy mang ox

comuni cates with the liquid reservoir chanber and in which the pressure of
t he pre§§ﬂﬁized fluid applied to the liquid in the inside of the liquid

r rvoir i ransm hr h_ the.ligui he li,guid in th
eservo ¢ %nsi?‘Le es,sptre esi:a L_Lty?dtlt':e scx)nrui%cht u?ut 1ucfuéeos ta %ond %tgve the

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 stered in the inside of the liguid 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 ligquid stored in the inside of the liquid 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 z press
unit which is displaced when the amount of the ligquid stored
in the inside of the liquid container hecomes less than thé
predetermined value, to therebypress and displace at least a

25 part of the conductive elastic member.
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i nside of the sensor chanber. The output signal of the detection. unit is
changed in accordance with a pressure change of the liquid in the inside of
t he sensor chanber. Besides, preferably, the Iiquid consum ng apparatus is
an i nk-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 a remaining anount of liquid in the inside
of the liquid container; and an |IC nodule electrically connected to the

det ecti on UnjsgssadBe .G DR, | BRLUDES: i §la¥iAa hRITEORL Re g OfF Ofkddl cONt act

with the detection unit to achieve eléectrical conduction; and an antenna

nenber fofeRQPPURHCAL EHP 3RoPULRULnBb AR i fdEaEBi@ctd ophdini fqui® the
i quid consum nhg apparatus by an electric wave. The plural terimnals are

di sposegdesiéle by sheeipbong arl PR Bigeidi ¢&ctd Dier Of addier HC MERH¢.
Besi des, preferably, the antenna nenber is forned of a coil-shaped pattern,

and theupltras fermesalftagealligposel tisicmmutheatidennatenber fornmed of
the coil -shaped pattern. Besides, preferably, the antenna nenber is forned
of & coil-shapitdepatpeeherabtly} heheplprreale ttegmminead yadue dsspesedsoatt si de
the antenna nmenmber formed of the coil-shaped pattern. Besides, preferably,
t he detawoioh ehiltiduic] odessgagondoctpreceselimgtd aividnbarunhi ch nerdr ought
into pressure contact wth the lural termnals while being elastically
def or negf 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 liguid 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 liguid
container includes: a container-bedy 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; 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
20 decreased by receiving pressure of the pressurized fluild:; and
a sensor chamber (second reservoir 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 ligquid in the
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Besi des, preferably, the conductive elastic nenber includes: a novable side
termnal at least a part of which is displaced in accordance with a state
change as to whether an anount of the liquid stored in the inside of the
liquid container is a predeterm ned 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 termnal are switched by the displacenent of the novabl e side

term nal. Besides, preferably, the detection unit includes a press wunit

whi ch is displaced when the amount of the liquid stored in the inside of

the |iqdindigenbdidtes feecereshbebsrt MeHe the putr setghel negevdkdect@ohher eby
press and displace at |east a part of the conductive el astic nenber.

Besi desunfittef ercaliinged he ddagitidhreent dther pkessapstaimidorsitah 1t hat d
pressurized fluid is sent into the inside so that the liquid in the inside
i s deliver ethet dnisieleoutfsitile. séheolki ghbabecont ai ner further includes: a
cont ai ner body having a pressurized fluid introduction port for introducing
t he pressuri Zedidesi,dprefieozabhe, i bedbiqnid acdn spnichgl elppeeracysorits for
delivering the liquid to the outside; a liquid reservoir chanber (first

r esér voilmk-giednbecprannghappatatwed and the Laghdd ofnthenednismianeinbody,
stores the liquid, and is constructed such that its volunme is decreased by
recei vi RGIpréssier eeBpvehey prassthd 28dtheui k-l recpsisorPERAADES - (second

reservoir chapber) which is formed in  the inside of the cgntaine[ body and
comituni cat es Wict Y@ﬁ;}qﬁgpatherprov1desal;qul contalnex forstoring

therein liguid to be supplied to 2 liquid consuming apparatus.

The liquid container includes: a detection unit for detecting
10 a remaining amount of liquid in the inside of the liquid container;

and an IC module electrically connected to the detection unit.

The IC module includes: plural terminals coming in contact with

the detectionunit toachieve electrical conduction; and an antenna

member for communicating an ocutput signal of the detection unit
15 to the liquid consuming apparatus by an electricwave. 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
ceoil-shaped pattern, and the plural terminals are disposed inside
20 the antenna member formed of the coll-shaped pattern.

Besides, preferably, the antenna member is formed of a
coil-shaped pattern, andthe plural terminals are disposed outside
the antenna member formed of the coil-shaped pattern.

Besides, preferably, thedetectionunit includesaconductive

25 elastic member which 'is brought into pressure contact with the
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reservoir chanber and in which the 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
chanmber. The output signal of the detection wunit is changed in accordance
with a pressure change of the liquid in the inside of the sensor chanber.
Besi des, preferably, the liquid consum ng apparatus is an i nk-j et
recordi ng apparatus, and the liquid container is an ink cartridge renovably
mounted in the ink-jet recording apparatus. The invention further provides a
liquid container for storing liquid to be supplied to a liquid consum ng
appar at gduréhe tlirgidind 1 scabfidien®eing etastivaléd detbrinkdt pressurized fluid
is introduced into its inside so that the liquid in the inside is
pressurized Beanddes,deteferaoly otkbecndusitdee ellas tliicquerbeonnalndesi: ncl udes:
a contai ner body having a pressurized fluid introduction port for

i nt roduea mepviahé eprsaseuticzed rfaluiad iletstt hepensi dé ahilch Lequidpldekdvery
port for delivering the liquid to the outside; a first 1liquid reservoir
chanber iwhiagieoirglaingened tin & 1s¢ eitesiclengk eletocwhetihagr abodypoustopds t he
liquid, and is constructed such that its volunme is decreased by receiving
pressur &ngf Lilgaisk sdoned dd thieuilgsigesedohbel Lganddr esaE@dnerchanmBer which
is formed in the , inside of the container body and, conmunicates with the
first MQASESTLESH0iYe 1famFeMOZfd OFn "R cAPHhE preedupadss tegminal

pressur ged,(u d applocn Lo the L guid L Lhe nside ol ey Cirst i auic
inﬁide %ﬁmeE1%ﬁ%ﬁgﬁjgiclﬁé%c&E%%%% i%n%hgnggﬁ—cdntact state relative

| to the movable side terminal are switched by the displacement

10 of the movable side terminal.

Besides, preferably, the detecticn unit includes a press
unit which 1s displaced when the amount of the liquid stored
in the inside ¢of the ligquid container becomes less than the
predetermined value toc thereby press and displace at least a

15 part of the conductive elastic member.

Besides, preferably, the liquid container‘is constructed
such that pressurized fluid is sent into the inside so that the
ligquid in the inside is delivered to the cutside. 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 liquid 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 liquid, and is constructed such that its volume is

25 decreased by receiving pressure of the pressurized fluid; and
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and its volune is changed in accordance with pressure of the Iliquid in the
i nsi de changed by transm ssion of the pressure of the pressurized fluid,;
and a narrow flow path which is formed at a mdway of a liquid flow path
communi cating the first liquid reservoir chanber and the |iquid delivery
port, and is openably closed by a novable part displaced in accordance with
the change of the volune of the second liquid reservoir chanber in a state
where the liquid in the first liquid reservoir chanber is not pressurized
by the pressurized fluid. Besides, preferably, at least a part of a wall
formng the second liquid reservoir chanber is constituted by a flexible

film theg ¥§P|8h ﬂg%rigggyggg fg%%éyﬁﬁr‘%dﬁﬂgﬁéﬁ}ﬁhqug%gxkggﬁng%Hl and

the narrow fT ow pa S osed by exi ace ecrease

the vol t [ j i des.  abl y,
ther e i EPE ST hoF Daer i o, BOBLARS ool B o B OO TN L 11

toward §egEE€SEEOEhQRbeQGQBQa§£nﬁhi@@-@HE‘ﬁF%égh:%h%f5€88n€ré%QHEQzéﬁserVOir
chanber, and nagnitude of pressure applied to the flexible filmby the

press neehani S 1se8aio tReSULH B YR tBe titdiddersecodnd dui@Ui-dsek@seEVOi I
chanber can be ‘expanded when the pressure of the pressurized fluid is

t ragsm thedbehr odgbribRemt tgeddihpotdie theuthuid nd kea nsigde dofint ArResecond
liquid reservoir chanber. Besides, preferably, at |east a part of the
cont ai nénshddyof $heosstistut@thrihen nEhkeesut@vi g gniadi df thhe datethéosecond
liquid reservoir chanber is formed by sealing an opening of a recess
unit is changed in accordance with a pressure change of the liquid
in the inside of the sensor chamber.
Besides, preferably, the ligquid consuming apparatus is an
10 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 liquidcontainer foxr storing
liguid to be supplied to a liquid consuming apparatus. The liquid
container is constructed such that pressurized fluidis introduced
15 into its inside so that the liquid in the inside is pressurized
and 1s delivered to the outside. The liguid container includes:
a container body having a pressurized fliuild 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 liguid reservoir chamber which is formed in the inside of the
container body, stores the ligquid, and is constructed such that
its volume is decreased by receiving pressure of the pressurized
fluid; a second liquid reservoir chamber which is formed in the

inside of the container body and communicates with the first

25 ligquid reservoir chamber and in which the pressure of the
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formed in the nmenber having the rigidity with the flexible film Besides,
preferably, the narrow flow path includes a snmall hole forned in a bottom
of the recess. Besides, preferably, the narrow flow path is forned in a
flow path for connecting the second liquid reservoir chanber and the
liquid delivery port. Besides, preferably, the narrow flow path is formed in
a flow path for connecting the first liquid reservoir chanber and the
second liquid reservoir chanber. Besides, preferably, the narrow fl ow path

i ncl udes a smal | hole in which a ring-shaped projection is fornmed, on a
side where it is closed by the novable part. Besides, preferably, at |east

a portippegkutheeni mguihaﬁpgliﬁﬁohecth@nlwl:ltlEdV\ﬁhChhé héngbyabbe pRet cones
in contact is made of an elastic material. Besides, preferably, the liquid

cont ai Nn€h rburl @i d neddedesiracdempetiin tranbmiot el tlsrqugyittedl i guide
cont ai ner body and whose output signal is changed in accordance with the
vol une teh@rnga iafiikhen séeoimls i dquifdt heserowoid 1 tahdereseBeiideshapbefer abl y,
the detection unit includes a contact type switch opening/closing in

accor daped wishvbhemeolismehehgrdein efcphdaneeowiithi guedsneserfoithechanber.
Besi des, preferably, the liquid consum ng apparatus is an ink-jet recording
appdr at 4é3uadd inhghki gnisddeorhanged by aAmangkisegaenrpEgbheerbeabbye mount ed

in the ink-jet recording apparatus. The invention further provides _a nethod
of manuPictlpipggssurized fluid; and a narrow flow path which is formed

at a midway of a liquid flow path communicating the first liquid
reservoir chamber and the liquid delivery port, and is openably
closed by a movable part displaced in accordance with the change
10 of the volume of the second liguid reservoir chamber in a state
where the liquid in the first liquid reservoir chamber is not
pressurized by the pressurized fluid.
Besides, preferably, at least a part of a wall forming the
second liquid reservolr chamber is constituted by a flexible
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 liguild reservoir
chamber.
Besides, preferably, there is further included a 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

reservoilr chamber can be expanded when the pressure of the

25 pressurized fluid is transmitted through the liquid to the liquid
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a liquid container for storing liquid to be supplied to a liquid consum ng
apparatus. The nethod includes: a case nenber providing step of providing a
case nenber formed with a liquid reservoir chanber into which the liquidis
to be filled, wherein the case mnenber includes a liquid injection port for
injecting the liquid into an inside of the case nenber, a liquid injection
passage commrunicating the liquid injection port with the liquid reservoir
chanber, and a liquid delivery port conmunicating with the liquid reservoir
chanmber for delivering the liquid fromthe liquid container to the liquid
consum ng apparatus, wherein a partition wall for closing the liquid
injecti oA ppssageie provhdedetdndt Deghiguiesétovi passageerwherein a part of
the wall surface formng the liquid reservoir chanber and a part of a wall
surface fornBagidthe piregferhbhyectt drapassagerarced cohnrstouttédebybad§| exi bl e
film and wherein the flexible filmis provided over a top surface of the
partiti ®os awmidtibutted byod mertechkdvingtiieyitdip ysuahdcehe ofecdone pageidi on
wall; a liquid injection step of injecting the Iliquid fromthe |iquid

i nj ecti oAsporeikrncbhamber| igufdrinafebyi analpagsayeoponingt ofhe reéegess fl ows
into the inside of the liquid reservoir chanber through a clearance forned
bet weenfprRBedol? theumraberotathed pdra rivdditMlvidhdhndlerdkilel &1 M m and a
passage closing step of closing a flow passage of the liquid by attaching
the flexi bl eBEFLAEENnt BrEFRE DY stitndarsrvt FEOHHATH ilgr Wadas 2afPetlt he
injectign of .the liquid Ln%o t he ingide of the liquid reservoir chanber is
conpl et BOLBeEPEmET pPefePEbEY™ QL pFBFeCEFRGSpart for defining the

Besides, preferably, the narrow flow path is formed in a
flow path for connecting the secend liquid reservoir chamber

10 and the liguid delivery port.

Besides, preferably, the narrow flow path is formed in a
flow path for connecting the first liquid reservoir chamber and
the second liguid reservoir chamber.

Besides, preferably, the narrow flow path includes a small

15 hole in which a ring-shaped projecticn 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/closing in accordance with the volume change
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cl earance between the flexible filmand the top surface of the partition
wall is formed on the top surface of the partition wall of the case nenber
provided in the case nenber providing step. In the fl ow passage cl osing
step, the projecting part is nelted so that the flexible filmis welded to
the top surface of the partition wall. Besides, preferably, the nethod
further includes a fluid discharge step after the case nenber providing
step is conplete and before theliquid injection step starts. In the fluid
di scharge step, the liquid injection port is closed, and fluid inside the
liquid reservoir chanber and the liquid injection passage is discharged

fromther i sbbehd VEI Yo RO tes B8 Desndmederably, the flexible filmis
attached to a top surface of the projecting part forned on the top surface

of the partigéondee) lpeffdhp0asaehenheuinr evheedihg dPsacases I@her
provi ding step. Besides, preferably, the nethod further includes, after the

fl ow passiagretlsdniisteppps raamsl, ebad ehe ddgwhddiceoahaiger istep iofk
vacuum di scharging, via the liquid injection port, the | i quid existing
bet weencaitierldgrimenayacity onupbet Bndhehénpageit Teonor dihdy . aesidess .
preferably, the nethod further includes an injection port closing step of
cl 08i ng the Thguinventben i Dirport pfeerdes tehanatdmemidimshafiagpt sting i s
conpl ete. Besides, preferably, the liquid container is constructed such
t hat preassiguizbgontgiigersigenmtoning iisuigstdeescurpdiiad gai@ 1iquid
consuming apparatus. Themethodincludes: a casemember providing
step of providing a case member formed with a liquid reservoir
chamber into which the liquid is to be filled, wherein the case
10 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 liguid
15 container to the liguid consuming apparatus, wherein a partition
wall for closing the liquid injection passage is provided in
the ligquid flow passage, wherein a part of the wall surface forming
) the ligquid reservolxr c¢hamber and a part of a wall surface forming
the liquid injection passage are constructed by @ 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 into the liquid injection

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

25 reservoir chamber through a clearance formed between the top
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in the inside is pressurized and delivered to the outside from the liquid
delivery port. Beside, preferably, the nmethod further includes a detection
unit nounting step of nounting, to the inside of the liquid container, a
detecting unit whose output signal is changed in accordance wth a pressure
change of the liquid stored in the inside of the liquid container.

Besi des, preferably, the liquid reservoir chanber is constructed such that
its volunme is decreased by receiving pressure of the pressurized fluid. The
l'iquid container further includes a sensor chanber which is formed in the
inside of the liquid container, which comunicates with the liquid

reser vokhrehaehef ¢hansh 1 b vaessd e <of 1 4080 D& e39w;i 26d o pukdagappl i ed
tothe liquidin the inside of the liquid reservoir chanber I1s transmtted

t hr oughcl beihigosit €b tod thesihqud d liow paesagsicderhe Thgubsengoattabhiher. The
out put signal of the detection unit is changed in accordance with the
pressur ehehéngeibflet fiélhi quicd ithet hepi asrflece of the pensbdtichawnbek.

Besi des, preferably, the sensor chanber is constructed such that its volune
i s changéternthecn peeiceomiath tthee ligeddurst e targye nwifde led fthgul dgivbdt he

i nside of the sensor chanmber. The output signal of the detection unit is
chafgedregeavedrdaherbert hst Rempleskune change of the sensor chamnber.

Besi des, preferably, the liquid consum ng apparatus is an__ink-jet recording
appar atus, aR§StResS)i gurdecshiyiner Prelanting Peakt fPageef érbvabEye nount ed

in the inpk-jet recordi ng apparatus.
clea&ance betweeg tgg £ exfble film and the top surface of the

partition wall is formed on the top surface of the partiticn
wall of the case member provided in the case member providing
10 step. In the flow passage clesing step, the projecting part
is melted so that the flexible 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
liguid reservoir chamber and the liguid 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 liguid injection port, the
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The invention further provides a liquid container for storing liquid to be
supplied to a liquid consum ng apparatus. The liquid container includes: a
case nenber formed with a liquid reservoir chanber into which the liquidis
to be filled. The case nmenber includes a liquid injection port for
injecting the liquid into an inside of the case nenber, a liquid injection
passage commrunicating the liquid injection port with the liquid reservoir
chanber, and a liquid delivery port conmunicating with the liquid reservoir
chanmber for delivering the liquid fromthe liquid container to the liquid

consum ng apparatus. A partition wall for closing the liquid injection
bassage) | guph@¥iided rgbd iigedh GHEd 1 i@ i pdr DAY t0fe pher vi@d bn sur f ace
forming the liquid reservoir chanber a part of a wall surface form ng
the liqguwkdl.injection passage are constructed by a flexible film The
flexible filmis provided over a top surface of the partition wall. In a
state in whigbsibest ppdiiratlij misneoicattached ineliestapinfsct bee of the
partition wall, the liquid is injected fromthe liquid injection port into

the |iquodti alesihgnspapsafeciosthat theéheibuidi tinfeotsSonnport heftesi de of
the liquid reservoir chanber through a clearance fornmed between the top
sur bacetbé vheupmrtisibargeakkteandst hemplekéble film A flow passage of the
liquid is closed by attaching the flexible filmonto the top surface of
the partitioRerafksaf peefemabilyy echrohigpidheontgqiindri At ocehetrugtede of the
liquid reservoir chanber is conplete. Besides, preferably, a projecting part
for def FAFRFIHePrEsERTAREE %le‘t‘%f\?ééﬁ PPt £PERI B e M9 inicand HRd 13958 r f ace of

t he
in the inside is pressurized and delivered to the outside from

the liguid delivery port.

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

15 Besides, preferably, the liquid reservoir chamber is
constructed such that its volume isdecreasedbyreceivingpressure
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 reserveir chamber

20 and in which pressure of the pressurized fluid, applied to the
liquidin the inside of the liquid rleservoir 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 ligquid in the inside

25 of the sensor chamber.
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partition wall is formed on the top surface of the partition wall of the
case nenber when the liquid is injected into the inside of the liquid
reservoir chanber. After the injection of the liquid into the inside of the
liquid reservoir chanber is conplete, the projecting part is nelted so that
the flexible filmis welded to the top surface of the partition wall.

Besi des, preferably, after the injection of the liquid into the inside of
the liquid reservoir chanber is conplete, the liquid existing between the
liquid injection port and the partition wall is vacuumdi scharged via the
liquid injection port. Besides, preferably, the liquid injection port is

closed by wekdiRgsq Seatd ALTETRRE §4086F @haBRIrdes coplisthraatidysukhe |iquid
container is constructed such that pressurized fluid is sent into its

i nsi de gRathids hicQWin@ i eHadiRyddshdfdSrdyess whikietha e@%hir@éﬁgn?@ t he
outside from the liquid delivery port. Beside, preferably, the liquid
cont ai nef fHet heguidcindese tnspdecdf nthdiddnadroshamiieput shgnalitpstchanged
in accordance wth a pressure change of the liquid stored in the inside of
t he |igeidnadntdi tke. deBest tes, umpitefier alllangdddn equbddeaser wakth thanber is
constructed such that its volune is decreased by receiving pressure of the
pr eSsur vegdmel ghdng€hefl theai depentachembeurt her includes a sensor chanber
which is fornmed in the inside of the liquid container, which comunicates
with the |iqgBeaideser poeferabhberthandl qndinaisysriess appagh titse 1gr 88suri zed

fluid, applied to the, L. _ , _
ink-jet recording apparatus, and the liquid container is an ink

cartridge removébly mounted in the ink-jet recording apparatus.
The invention further provides a liquid container for storing
10 liguid to be supplied to a liquid consuming apparatus. The liquid
container includes: a case member formed with a ligquid reservoir
chamber into which the liquid is to be filled. The case member
includes a liquid injectien port for injecting the ligquid into
an inside of the case member, a liquid injection passagse
15 communicating the liquid injection por't with the liquid reserveir
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 closing the liquid injection passage is provided in the liquid
20 flow passage. A part of the wall surface forming the liguid
reservoir chamber and a part of a wall surface forming the liquid
injectionpassage are constructedbya flexible 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

25 surface of the partition wall, the liguid is injected from the
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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
change of the liquid in the inside of the sensor chanber. Besides,
preferably, the sensor chanmber 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 output signal of the detection unit is changed
in accordance with the vol une change of the sensor chanber. Besi des,
preferably, the liquid consum ng apparatus is an ink-jet recording

appar atuguidngntbethbgupsr€oiritts ndre Ligand hKjecBli b ipes ddmakhytnount ed
in the ink-jet recording apparatus. The present disclosure relates to the
subj ecthentiguidofl @ismdthto thelapsiwds ehahent iqppd ircatd rorp iNoshanBe@3- 085097
(filed on March 26, 2003); 2003-154991 (filed on May 30, 2003);

2003- 160886 ghfa tédaoanden e PDOBYeen 200X db68tS5attidfetheopataneiby 2003) ;
2003- 160685 (filed on June 5, 2003); 2003-198631 (filed on July 17, 2003);
2003- 198838 afid Ité¢ drd exiblel 1120034 ; £lo00B22886870f f thedl bauddgist 20,
2003); and 2003-190527 (filed on July 2, 2003), each of which is expressly
i ncor p6Lsed kar aitfashiner &henddexiplier £idnRt iondey theRtep BRSERCETPEN OF THE

DRAW NGS o o , L
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
10 partition wall is formed on the top surface of the partition
wall of the case member when the liquid is injected into the
inside of the liquid reservoir chamber. After the injection
of the liquid into the inside of the liquid reservoir chamber
is complete, the projecting part is melted so that the flexible
15 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 1iqui§
existing between the liquid injection port and the partition
wall is vacuum-discharged via the liquid injection port.
20 Besides, preferably, the liguid 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
inlthe inside is pressurized and delivered to the ocutside from

25 the liquid delivery port.
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Figs. IAto 1C are a top view (1A), a front view (1B), and a side view (10
illustrating the outlines of a |iquid container for a liquid consum ng
apparatus according to the invention. Fig. 2 is a perspective view
illustrating the structure of one of two closed-bottom boxes configuring
the liquid container seen fromthe front surface side. Fig. 3 is a

perspective view illustrating the structure of one of the two
cl osed- bott om boxes configuring the liquid container seen fromthe mating
surface side. Fig. 4 is a perspective viewillustrating the structure of

the other of the two cl osed-bottom boxes configuring the liquid container

seen from thge§iga) sref@es sy dahe Fiiguid condaRaesPecHENErViguLIdé4St T ating
the structure of t'he other of two closed-bottom boxes configuring the

l'iquid aceetatpengsesdtfroeréheurmit ngigrslace shalegedi OS. abfoash&B are
cross-sectional views illustrating the cross-sectional structure in |ines

A- A andwBtB §hﬁy\és§sﬁr5i ghangdAcf Ftlgle Vi4Sid@ StOBSdSEcttpalnyi@y of
illustrating the <cross-sectional structure inline CGC shown in Fig. 1B.
Fig. 8 tmealtgnss-sestadnat.view illustrating the cross-sectional structure
inline DD showmn in Fig. A Fig. 9 is a diagramschematically
illGstratingBehedebanpeeferanlygurlaei bhgoidt hes¢iguid comtlaéners Figs. 10A
and 10B are diagrans schematically illustrating the stats before the liquid
cont ai nepnEsragtadsdcht et bedveluge 1s decreasedby receiving pressure

of the pressurized fluid. The liqguid container further includes
a sensor chamber which is formed in the inside of the liquid
container, which communicates with the liquid reservoir chamber
10 and in which pressure of the pressurized fluid, applied to the
liguidin the inside of the liquid reservoir chamber is transmitted
through the ligquid to the liguid 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
15 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 ligquid in the inside of the sensor chamber. The output

signal of the detection unit is changed in accordance with the
20 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.

Thepresent disclosurerelatestothesubjectmatter contained

25 in Japanese patent application Nos.:
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device to be one kind of liquid consum ng device (10A) and after it is
nmounted and pressure is applied to ink (10B). Figs. 11A and 11B are di agrans
schematically illustrating the states that ink in the ink containing
chanber is consuned to sone extent (11A) and that pressure application is
stopped (11B). Figs. 12A and 12B are diagrans schematically illustrating
the states that ink in the ink containing chanber is consuned (12A) and
that ink in the buffer chanber is reduced (12B). Fig. 13 is a diagram
schematically illustrating the state that ink in the liquid container is
all consunmed. Fig. 19 is a diagramillustrating anot her exanple of the

i nk cont ai ni gy £hagbes Eﬁfl@@f5ﬁ”Mé¥Eﬂ?5% §ﬁe channel of the liquid
i ig. 1

cont ai ner according to the Invention. I's a diagramillustrating

still anothefo@ga@pégglo(fﬁfgdl5ﬁuﬁé¥cgnyeég@g);or the liquid consum ng
appar at us according to the invention. Fig. 16 is a diagramillustrating

yet another gxgoplgo®ic {he1bdash dneantz nasodor the liquid consuning
apparatus according to the invention. #ig. 17 is a diagramillustrating

still yet anpgbheriexenpl efiled shenthsius d zoydai ner for the |iquid consum ng
apparatus according to the invention. Figs. 18A to 18D are views show ng

t hesout er appeadancessdbf (Ahleédkosalie dge B0 second enbodi ment of a liquid
container according to the invention, in which Fig. 18A is a plan view,
2003-198631 (filed on July 17, 2003);
2003-198638 (filed on July 17, 2003);
2003-296687 (filed on ARugust 20, 2003); and
2003-190527 {(filed on July 2, 2003),
10 each of which is expressly incorporated herein by reference

in its entirety.

BRIEF DESCRIPTION OF THE DRAWINGS

Figs. 1R to 1C are a top view (lA), a front view (1B}, and
a side view (1C) i1llustrating the outlines of a2 liguid container
15 for a ligquid consuming apparatus acccrding to the invention.
Fig. 2 is a perspective view illustrating the structure
of one of two closed-bottomboxes configuring the liquid centainer
seen from the front surface side.
Fig. 3 is a perspective view illustrating the structure
20 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 configuring the liquid
container seen from the front surface side.

25 Fig. 5 is a perspective view illustrating the structure
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Fig. 18Bis a side view, Fig. 18Cis a front view and Fig. 18D is a back
view. Fig. 19A is a bottomview of the ink cartridge shown in Fig. 18, and
Fig. 19Bis a side view Fig. 20 is an expl oded perspective view of the ink
cartridge shown in Fig. 18. Fig. 21 is an expl oded perspective view of the
ink cartridge shown in Fig. 18 and is a viewin which Fig. 20 is turned
upside down. Fig. 22A is a sectional view of the ink cartridge shown in
Fig. 18, and Fig.22B is an exploded view of Fig. 22A. Fig. 23 is a
perspective view show ng a pressurizing unit of the ink cartridge shown in
Fig. 18. Fig. 24 is a plan view showing the pressurizing unit of the ink
cartri dge t3RowtHdr Ky twkBclobed-b3btbm Boxex Pt oLy Relspenid e auiew show ng

the pressurizing unit of the ink cartridge shown in Fig. 18. Fig. 26 is a
per specionta Miew sdomi figpm tleaknaming ofutfece isildecartri dge shown in Fig. 18.
Fig. 27 is a perspective view showing the tank unit of the ink cartr.idge
shown in Fi Fid8. &ifd aadvicBvare atisch fEiag.ic261i sievarinkbusmsadinglaobe Fig. 28
is a plan view showing an |1 C board of the ink cartridge shown in Fig. 18
under mapdisectbenaki gtregtuseaipl abnesed-8hewdng-8 sbdwhi déd &dawpl e of
theE5 Ifi?oard of the ink cartridge shown in Fig. 1 under magnification.
Fig. 7 is a cross-sectional view illustrating the
cross—-sectional structure in line C-C shown in Fig. 1B.
Fig. 8 is a cross-sectional wview illustrating the
cross—sectional structure in line D-D shown in Fig. 1A.
10 Fig. 9 is a diagram schematically illustrating the channel
configuration of the liguid 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 liguid consuming device (10A} and after
15 it is mounted and pressure is applied to ink (1O0B).
Fige. 11A and 1l1B are diagiams 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
(123) 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 ancther example of the
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Fig. 30 is a block diagram showing a state in which the ink cartridge shown
in Fig. 18 is nmounted in an ink-jet recording apparatus. Fig. 31A to 31C
are Sectional views schematically show ng the ink cartridge for explaining
t he detection operation of a detection unit of the ink cartridge shown in
Fig. 18, in which Fig. 3l Ashows a state where an ink reservoir chanber is
sufficiently filled with ink and conpressed air is not introduced into an

i nk pressurizing chanber, Fig. 31B shows a state where the conpressed air
is introduced into the ink pressurizing chanber of the ink cartridge in
which the ink reservoir chanmber is sufficiently filled with ink, and Fig.

31C Showﬁkac§h@§@nﬁhgr@haﬁB&;hatﬂéyb@XfétSchﬁmE@E dRE teeecNOhfieT hanber.
Figs. 32A, 32B and 32C are views respectively showi ng the portion of the

det ecti BReuUDi fudf EbfHBaiBdA addBrdbfg3t& undetnvemgiohication. Fig. 33 is a
vi ew showi ng an i nk supply pressure which changes in accordance with the
consunption Bigink5i dist ke dindgrcan t11 dget rsthiown st 1A gandBher FegamBle i S a
view showi ng the transition of an output signal of a detection unit

accor di af ttdet hbigxidt envkadhernkiandthbe ligpédatdaywiiom odpprpeassuri zi ng
pu in the ink cartridge shomm in Fig. 18. Fig. 35 is a view show ng an

i nkosupptgopddésguke Whiechnekahges. in accordance with the consunption of

ink in the ink cartridge shown in_Fig. 18, and shows a case where reaction
force at theFig. 16 is a diagram illustrating yet another example of

the liquid container for the liguid consuming apparatus according
to the invention.

Fig. 17 is a diagram i1llustrating still yet another example

10 of the liquid container for the liguid 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. 182 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 Fig. 18 and is a view in which Fig. 20 is turned upside
down.

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

25 in Fig. 18, and Fig.22B 1s an exploded view of Fig. 22A.
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time of deformation of an ink chanber filmand a pressurizing chanber film
is considered. Fig. 36A to 36C are sectional views schematically show ng

an ink cartridge according to a nodified exanple of the enbodi nrent shown in
Fig. 18 or the like, in which Fig. 36A shows a state where an ink reservoir
chanber is sufficiently filled wth ink and conpressed air is not
introduced into an ink pressurizing chanber, Fig. 36B shows a state where
the conpressed air is introduced into the ink pressurizing chanber of the
ink cartridge in which the ink reservoir chanber is sufficiently filled
with ink, and Fig. 36C shows a state where ink hardly exists in the ink
reservoir cheqgerz3 Hig.a dérispertiaet voBal sNbRIMGhOVW Fgs Su sl Al Refiare a tank
unit and a pressurizing unit are connected by heat caulking in a

manuf acé fIr eh@rdelessaof ridige i skowar imiEige. stoown in Fig. 18. Fig. 38Ais a
view showi ng a part A of Fig. 37 under magnification, and Fig. 38Bis a

vi ew showi ngfagstad els e whilah vaeheshowud ket rpdessutieatncamdidecwf Fig. 39
is an expl oded perspective view of an ink cartridge according to a third
enbodi meme . ik geanOridganskaph otiedFper shiecti ve view of the ink cartridge
according to the third enbodi nent, and a viewin which Fig. 39 is turned
upsPde down.Figri g2541A 3% expledednagrspest bre theev e idmbddisrent taken
along line A-A shown in Fig. 18A and Fig. 41B is a sectional view of the
third eRpodsnehtingkentql %ggtmenénh-@%mdﬁq reimvn in Fig.

Fig. 26 is 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 a plan 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 Secticnal 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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18A. Fig. 42 is a perspective view showing a tank unit of the i nk
cartridge according to the third enbodinent. Fig. 43 is a perspective view
showi ng the tank unit of the ink cartridge according to the third

enbodi mrent and a viewin which Fig. 42 is turned upside dowmn. Fig. 44 is a
perspective view showng a tank unit of a nodified exanpl e of the ink
cartridge according to the third enbodi nent. Fig. 45 is a perspective view
in which the tank unit showmn in Fig. 44 is turned upside down. Figs. 46A,
46B and 46C are views respectively showing a portion of a detection unit of
the third enbodi nent. Fig 47A shows a state in which a clearance is forned

bet weern, ¢ achteoan%yn{a Caﬁ l%arJﬂ da}kqh%aﬁg%s%%w@h @ Mg 1nk 1S

filled Tnto the'In hows a“state 1 n wiich the top
surf ace ¢rithe 'ftl'lQ%d"@Jllltha'lﬂkt hanOtri {¢lmane Atdaaheddaeach

t
other to closerﬂﬁ¥}om1passage after t he ?il?lng of §E€ I's conplete.
DESCR 7 ON e 1= RRERERRED (VG MENEresoalcipeiie detai | of the

invention will be described based on enbodi nrents shown in the draw ngs.

First EFTbOdIETi@%t. 32irgs 32BAaha 3Ccas ee Sel@n@td s g g AdBy idHdi8tHAthRg, as one
enbodi nent of a liquid container of the invention, an ink cartridge for

COrft ai miong dicak dfd e fastdat i ennrdidty Fppar &S a9 R and@ild weeirsun ng
apparatus. In the enbodi nent, closed-bottom boxes
magnification.
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 acceording to the existence of ink and the
cperation/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 1s 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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(casenenbers) 10 and 20 are conbinedto forma hard case constructing a

cartridge 1 as a liquid container. The boxes 10 and 20 are half shells of
the hard case, which are in alnbst symetry to each other. In the surface
on the tip end side in the nounting direction (Fig. 1B), there are forned

an ink delivery port 11 and an air
port 21 serving as a liquid delivery port, is connectable to an ink

supplying needle comunicating with a recording head of a |liquid consunm ng

apparatus, which is the recording device in the enbodinment. An air

introduction port 21 serving as a pressurized fluid introduction

port

i ntroduction port 21. The ink delivery

is

connect gbl.g, & ahdliin 18 Wk Needh® corguB, 8 g&ggntw@im@cﬁwi zed

fluid source. Figs. 2 and 3 illustrate an exanp

10, whighy | saf@rEed. 6@ i PILER Tl wekweeifk BathageedParsand @nd id 10b.

the cl osed-bottom box

The cl osed-bottom box 10 has a recessed part 12 to be an ink containing

chanberidR' rses ¥OPr ashhikget| quid contai ning chanber (first reservoir

chanber), a recessed part 13 to be a buffer chanber 13' (second reservoir
chanber) , aFpgooye idd fowatiiwhal Miiest shokiekhannetatd' bédorecnnenik ng the

ink containing chanber 12' to the buffer chanber 13', and a groove 16
f or & ngunit secbdred prds ohaigielg M forreorsecectgdt hg beéf erawhaiverin 3’

val ve housi ng chanber 15. The recessed parts 12 and 13 are formed such that

to a

t hr oughe hdmstfa¢venedriacehe Ofanhbe 1Dak agerseddiee sthewn tire Fig. 10b fromthe
front surface side of the cartridge. At the sane tinme, the grooves

10

15

20

25

Fig. 38A is a view showing a part A of Fig. 37 under
magnification, and Fig. 38B is a view showing a state in which
a heat-caulked rib is heat-caulked.

Fig. 3%isanexplodedperspectiveviewofaninkcartridgeaccording
to a third embodiment.

Fig. 40 is an eXploded perspective view of the ink cartridge
according to the third embodiment, and a view in which Fig. 38
is turned upside down.

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

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

example of the ink cartridge according to the third embodiment.
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14 and 26 are sealed with the lid 10b to formthe first ink channel 14" and
the second ink channel 16'. In addition, as shown in Fig. 6A, a valve 31
energi zed by an energizing unit such as a coil spring 30 is housed in the
val ve housing chanmber 15 of the ink delivery port 11. The ink supplying
needl e conmmuni cating with the recording 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 elastically engaging the
outer periphery of the ink supplying needle. The opening side of the
recessed part 12 is sealed with a film 17 deformable by air to define a
space, i.e. rhg.ink icont pefispgctrianbeew 12 Wilclc aMeatBhROuhK dhewei n. The
opening side of the recessed part 13 is simlarly sealed with a filmto
define im Bpace44diie. thhreubpetdehasder 13', the volunme of which can be
varied by ink pressure. Mreover, the film1l7 is attached to an annul ar
projection 1Pigs.t héAc| é§Rdabdt § 6tn box tdewwhredpeptdyely i omowsnglisposed in
the outer periphery than the defornable area of the film 17. Besides, the
films 1Fomnton8ofoabdetethtchrdunit ¢hethéoskixrdoembodioxntl0 may be a single
filmas long as the required contraction for the filnms 17 and 18 can be
sechredFigAsddRophova Fi gsatd, 1B whichB: aleacessedipafermed dfetwrencase 20
communi cates with the air introduction port 21 via a channel 24, In

addi ti on, tPR tHEfaFeacfadi RgrEbtipe mifean@han%@ﬁzomafwé&és@a bt 25 is

for [ i, N hapi.sm 26 f in he vol
formed 10 gf spoge,a detecting mechanism 26,7pr defogting the vol ue
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 EMBOQDIMENT

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

First Embodiment

15 Figs., 1A .to 1C are schematic diagrams illustrating, as one
embodiment of a liquid container of the invention, an inkcartridge
for containing ink to be fed to a recording apparatus as a liquid
consuming apparatus. In the embodiment, closed-bottom boxes
(casemembers) 10and20arecombinedtoformahardcaseconstructing
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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Two termnals are fornmed in the detecting nmechanism 26, in which the
termnals are configured to short-circuit at the comrunicating 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 in tine when the buffer chanber
13" is expanded to the set vol une. Furthernore, as neans for detecting the
vol unme variation in the buffer chanber 13', various neans can be adopted as
long as it can detect whether the top part of the buffer chanber 13

reaches a predeterm ned position. Accordingly, for exanple, a mcroswtch,
a magnet switch and a proximty photoswitch can be adopted as detecting

neans. dedlg vy | pdstr at £s abraeii oOf thheaputiher & n¢3needi® Which
t he opening side of the recessed part configuring the buffer chanber 13" is

seal ed ginirturidteatfidgis18h anck ddweiiow Reas viEfaalequd cbheuhli hflabpdstaqnst antly
energi zed by springs 29 through the plate 28 in the direction of reducing

t he voluhireh The ener giezorgihgr ceevscseliact etk t embavémansl.i ghihy il | er
value than a pressure applied by the pressurized fluid. Mdre specifically,
t he endngimzidurfornceors 2ktseaucngarad weetstsatr i zielef o @ ém tofvaddeeri ob3'
expands to the limt as long as ink can be fed fromthe ink containing
chadnberpatX i® chenbatékelechanber aik3'supgidicgnmesctle weamutieatild n the
i nk containing chanber 12' is consunmed. The buffer chanber 13' is designed
to haverddhvot uneesansl 4oy £ 1hp¥d mowgLedor a period of time required to
prepare a next ink cartridge after the detecting nechani sm 26 detects ink
near end, Figs. 2 and 3 fllustrate an example Of the closed-bottom
box 10, which is formed as a two piece structure of a frame 10a
and a lid 10b. The closed-bottom box 10 has a recessed part
10 12 to be an ink containing chamber 12’ serving as the liguid
containing chamber (first reservoir chamber), a recessed part
13 to be a buffer chamber 13’ (second reservoir chamber), a grocve
14 forminga first inkchannel 14’ for connectingthe ink containing
chamber 12’ to the buffer chamber 13’, and a groove 16 forming
185 a second ink channel 16’ for connecting the buffer chamber 13’
to a valve housing chamber 15.
The recessed parts 12 and 13 are formed such that through holes
formed in the frame 10z are sealed with the lid 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
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nore specifically, after the ink in the ink containing chanber 12' has been

consuned. The volune of the buffer chanber 13" is, for exanple, the anopunt
allowing a few sheets to be printed, that is, a volume in which ink of
about 1 to 2 cc can be contained. Next, the operation of the ink cartridge

thus configured wll be described bel ow based on Fig. 9 in which the
illustration of the channel configurationis sinplified and Figs. |0A to
12B illustrating the volune variations in the ink containing chanber 12
and the buffer chanber 13" in the various states. In the enbodi nent, as
shown in Fig. 10A, the ink delivery port 11 is sealed with the valve 31 to
preventhenknkr emnlieaitiyngor@utisi de iretretiniisedrs1wd €31 | Aot heperanyi me, the
ink cartridge is nounted on the recording apparatus serving as the liquid
consunthg éppanal us,FuartHadmorsypplzydegonesd e vy -ashgages phlek ingkfoel i very
port 11 as shown in Fig. 10B, and the ink supplying needle 50 retracts the
val ve eBdsagabhdty thgagpngngh@0ctteoppartipbechanfiethe Mbnkovepplybeg air
suppl yi ng needl e communi cating with a pressurized fluid supplying source of
t he reveedilag device, not shown, engages the air introduction port 21. At
the point in tinme when the ink cartridge 1 is nmounted at the set position,
ai b i sThedopepimghsigeeslutheceteesed AP Vizng s seafed wisht Rafidmr is
introduced in between the film 17 and the recessed part 22 of the

cl osediBofebarBaRloRY ¢ pfIoy dsfddsupeSPRGe t He & [theL :0éf ceRBaEAKNEoNt ai ni ng

charber, 12 ez AISEEM Yoo s 1 100 ML I, £OMAL D 59, chatber 12,  passes

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
i0 be varied by ink pressure. Morecver, the film 17 is attached
to an annular projection 19 of the closed-beottom box 10, which
projection is disposed in the cuter 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 1B 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. Inaddition, 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 communicafing

part of a plate 28 and a contact is turned on or off to output

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

25 in time when the buffer chamber 13’ is expanded t¢ the set volume.
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14 to flow into the buffer chanber 13. Therefore, the film 18 configuring
the buffer chanber 13' is expanded agai nst the spring 29 to increase the
vol une. Accordingly, the plate 26 is noved upwardly in the drawing to
contact with the detecting nechanism 26, which confirnms that ink at |east
enough to fill the volune of the buffer chanber 13" is contained in the
cartridge and that the ink cartridge is mounted correctly. When ink is
consuned in the recording operation in this state, the ink in the ink
cont ai ni ng chanber 12' is fed to the recording head through the buffer
chanber 13" . The ink in the ink containing chanber 12' is reduced by that

amount, but rienheehidiR,ofast Reansbublenetbamhay t8e keepmet harsatiygl une
(Fig. 11A). Wen the power source of the recording device is turned off to

stop the @he SUPPEY dHabber Stat e viatabusnkebRRBEAS B ddiptidik asCQBhai ni ng
chanber 12', a pressure applied by the spring 29 of the buffer chanber 13
exceedsist he pagseetecofwhdichd nicHen tbbepairtko £ HAILUATE 1ChhRbeRe 123!
Consequently, the ink in the buffer chanber 13" flows in a reverse

di r ect irermdhetso & hereddktexmi@edi pgsithamber Ad@sbrd ngegductot hexaoplee of the
buffer chanber 13" (Fig. 11B) This reverse-flow allows the ink in the

bufst er achamipeswitsh,t & begnekeshvivkcih and 4 ik aximity phitosmidichi sgnchanber
12" to prevent an increase in viscosity. The ink in the buffer chanber 13
i s rel &8 weloptiede Agasled SOt Wids 8GSiSy because it is in the proxinmity of the

i nk deILverg port, and the ink in the'ink containin ) .
Fig. 8 1llustrates an example of the bulifer 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 292 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 valve that
15 the buffer chamber 13' expands to the limit as long as ink can
be fed from the ink containing chamber 127 to the buffer chamber
13', and contracts when the ink in the ink containing chamber
127 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 about 1 to 2 cc can be contained.
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chanber 12' has low viscosity. In addition, in case of ink easy to generate
precipitation - as pignment ink, it is possible to generate a reverse-flow
from the buffer chanber 13" into the ink containing chanber 12' having a
low ink flowrate to agitate the precipitated pignments. Mre specifically,
the buffer chanmber 131 functions as a punp chanber by activating or
stoppi ng the recording device, and thus it also functions as an agitating
unit to agitate the ink in the ink containing chanber 12' . Furthernore,
the recording device is originally designed not to |eak ink fromthe
recording head due to a pressure applied by the pressurized fl uid.

Therefore, imdaW ldhd@pelr@@kohr gmiie irgcerdipgdpeathiy dbgcexbesy of
pressure applled'by the spring 29 of the buffer Chanmber 13'. Tn the

neant i el lWekielshe ibeld ba16hed sda sAMtAl Niondh GhaMeEhd2i 110sthti@onsuned in
the recording operation and ink remains only in the buffer chanber 23

(Fig. d2Mhe i) Ao Sigudatdwnpist etnpiiHied evdigtiest.i ngameehaze sm 26 in
this state. However, ink 1is further consunmed in the recording device, and

t hen ihkiustréednontlye ffcdnnriehea bidfasnchanbiee ibX conthigsinghehsabeirre of the
buffer chanber 13" is reduced, the plate 28 yields to the spring 29 and
rebract®’ byndlLthe bepérat chémbart hd’ dit eche igp newhanssateit is noved
downwardly in Fig. 12B), and the output of the detection signals is

st opped. Cohsetjpenehyodimenhin de don dmedighal OBnkthe kedudedivernear end.
After this, the spring 29 squeezes the ink in the buffer chanber 13' to
feed iPo¥b thely riRhyifdadhgnvrlventl ItasPreregt ink from leaking

outside in the unused state.
In the meantime, the ink cartridge is mounted on the recording
10 -.apparatus serving as the ligquid 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
air supplying needle communicating with a pressurized fluid
L5 supplying source of the recording device, not shown, engages
the air introduction port 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
0 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

5 29 to increase the volume.
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13). In the enbodi nent, the volunme of the buffer chanber 13 is set_to the
anopunt 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 i nk cartridge can be prepared during this time. Moreover, when a
defect is generated in nounting the ink cartridge on the recording device,
the pressure in the ink containing chanber 12' is dropped. Thus, the plate
28 yields to the spring, and retracts and separates fromthe detecting
mechani sm 26 to stop the output of the detection signals.. Therefore,
abnormality can be known. In addition, in the enbodi nment, thebuffer
chanber 13" is constantly energized by the spring in the contracting

di retd s dHoykyerthet hbeasanes atdyandage hswExET§ eth | thavhd £dwide thwf f er
chanmber 13' is fornmed to be a low structure and the |ow part iIs constantly
set igorteciconithdicaki tgteictdcty orechanisithe éenbadiarentonfiens nkhatont ai ni ng
chanber 12' and the buffer chanber 13' are configured in which the recessed
part sinid 2atantledStarecughnéd ifil.ltlthe Hearhloase chd:heheowpier ngsamafert hese
recessed parts are sealed with the defornmable filns 17 and 18. However, the
annulla?’ prdj eenteined dinspdsedatowdye lrnd frheds ez i ik af@ut oidgeae

cl osed-bottom box 20 is sealed to the projection 19 sealed with the film 17
wt t h B BeREedecarssctivincti oning as a sealing agent, for exanple, which

allows the, pressurizing area to be fornmed into an alrtight structure.
When ink is consuméd in the recording operation in this state,

the ink in the ink containing chamber 12’ is fed to the recording
head through the buffer chamber 13’. The ink in the ink containing
chamber 127 is reduced by that amocunt, but the volume of the
0 buffer chamber 13’ keeps the set volume (Fig. 11A}.
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 12’, a pressure applied by the spring 29 of
the buffer chamber 13’ exceeds the pressure of the ink in the
3 ink containing champber 12’. Consequently, 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 13’ (Fig.
11B).
This reverse-flow allows the ink in the buffer chamber
13" to be mixed with the ink in the ink containing chamber 12°
to prevent anincrease inviscosity. The ink in the buffer chamber
13" is relatively increased in viscosity because it is in the
proximityoftheinkdeliveryport,andtheinkiﬁtheinkcontaining

chamber 12’ has low viscosity.

In addition, in case of ink easy to generate precipitation
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Furthernore, as shown in Fig. 14, the ink containing chanber _12' and the
buf fer chanber 13' are fornmed into a bag 42 and a bellows 43, and are
connected by channel formng units 44 and. 45 such as tubes, and
alternatively, -they are forned in one piece. Then, the ink containing
chanmber 12' and the buffer chanmber 13" thus connected or thus fornmed in one
pi ece are housed in a hard case defining the pressurizing area of a
pressurized fluid. This nodification can also produce the same advant age.
Mor eover, as shown Fig. 15, a film 46, which is separate fromthe film 17
in the ink containing chanber of the closed-bottom box 10, may be provided
to the cl osed-bottom box 20 to define a pressurizing chanber 47., The film
46 i s gqw efigmaity ihar méd ief passebhstic gwmrdert expardabise-didwcdnbmacti bl e so
as to press the film17, and alternatively, the film46my be attached to

t he béhe2bufifeh ehatlaek 130nakeo tthe pnesmntidinigichhabberfl?y dgpandabl e 3 and
contractible. This nodification can also exert the same advantage. Besides,
in Fig 1% irde Fligmud § Sda@siidiade tdeberegipisnted pigmerhe-film 11 for
clarification. In this manner, the pressurizing area (pressurizing chanber
47) i doFsr ishEs iTidSpenteithsy WL fete GheRbEsn ] nERg CEkMSePS12 PUmp
fluidically. This arrangenent elimnates an airtight seal iqﬁﬁ}he j oi ni ng

ke o éfs%ﬁtb%f W&ﬁsiﬁppénﬂh@%lrﬁﬁ’aﬁﬁﬁﬂt BRY1BBx P TRHE cartri dge

Can 0% RSBy SLITLY, SSSSIOLLDG, e, plosedibpLLom b dg and the
mﬁth1%%%fgf%oggai%ﬁgggﬂéﬂﬁgglipin%urthermore,therecordingdeviCe

is originally designed not to leak ink from the recording head

due to a pressure applied by the pressurized fluid. Therefore,
L0 ink will not leak from the recording head by the extent of pressure

applied by the spring 29 of the buffer chamber 13/,

In the meantime, when the ink in the ink centaining chamber 12°

is all consumed in the recording operation and ink remains only

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

5 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
2% and retracts by AL to separate from the detecting mechanism
(it ismoveddownwardlyin Fig. 12B), and the output of the detection
signals is stopped.
Consequently, it c¢an be confirmed that ink i1s 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.

13). In the embodiment, the volume of the buffer chamber 13
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The enbodi nent di scussed above enpl oys the nechanismusing the pressurized
fluid as nmeans for applying pressure to the ink containing chanber 12'.
However, as shown in Fig. 16, a pressurizing unit, such as springs 48, my
be housed in the hard case in the area facing to the front surface of the
film17 formng the ink containing chanber 12'. This nodification can also
exert the sane advantage. The energizing force of the pressurizing unit 48
is set to the extent of expanding the buffer chanber 13" to the maxi num
in the state that ink remains in the ink containing chanber 12' . The vol une
of the buffer chanber 13" is contracted at the point in tinme when the ink
in the ink containing chanber 12' is consunmed, which allows the detecting
nmechah$ srat26ct bheeameent o fbarexhent dhadi i fev sheatre odbovecaninal | ows
printing with the ink remaining in the buffer chanber 13'. In addition, in
t he 13 cani b priet ey | APerefozed peintiee seaskarstdildgcontisuedpwever, as
simlar to the enbodinent shown in Fig. 15, an area for holding pressure is
def i BT the sf FEAL2EMH HfeNGREDTREIHgCRBLE hAOR i@k &%t BYAPAFEE hanber
and the defined area is sealed after pressurized air is injected into the
def i n@¢ESP@a-naFt BEASGti vely, the defined area is allowed to conmunicate
ith the atnosphere through,a check valye in the ard case and._.to have a
b HORRETER BPAR PIGATE RSB L5 O RS PaF dTEacer CFUFE her nor o,
nt hgn %ﬁ%%’éé??@éiﬁé‘%e@?%'ef,' t aet %:gggsyr]gri%o‘ghe tip& containing chamber

12’ is dropped. Thus, the plate 28 yields to the spring, and

retracts and separates from the detecting mechanism 26 to stop

the output of the detection signals. Therefore, abnormality
.0 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 13f

isformedtobeabellows structureandthebellowspart isconstantly

(W)

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.
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 alsc
functioning as a sealing agent, for example, which allows .the
pressurizing area to be formed intc an airtight structure.

Furthermore, as shown in Fig. 14, the ink containing chamber
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pressurizing unit is built in the hard case. However, the sane advantage is
exerted in which the pressurizing unit, for exanple, a drive source 49 that
can control the pressing force, such as a solenoid or a fluid actuator, is
di sposed in the liquid ejection apparatus nmain body side and a w ndow 20a
is formed in the area facing to the film17 formng the ink containing
chanber of the hard case so that the film 17 can be pressed via the w ndow
20a by displacenent of the drive source 49 as shown in Fig. 17. According
to this nodification, the pressing force of the drive source 49 is

rel eased :at the point in tinme when the operation of the liquid ejection
apparatus nmain body is stopped. The ink in the buffer chanber 13" can be
ret urb®d andt heej bkfifeonchknbayg thanbee formedninthen depd a3 mpefd ect can be
obt ai ned. Moreover, also in the enbodi nent, the buffer chanmber 13 can be
exparkiebL ¢St #3, nBREMBALI AonRecsedtley t pAenPek Fermins units i iand.cont ai ni ng
chamber 12' as simlar to the above. The ink in the buffer chanber 13

begi nt> S8 e &drikmed aasde  HRrvat vl Y i $hegmiadesnediin pae@i®sgein tine
when the ink in the ink containing  chamher 12' is all_consunmed, and

t her ef G1&3 1 hEhﬁetlé‘i‘t iSRG ERECHES SREMPEIcdr detrettthen O HERT ethE™ 8% er t hat ,
printj can _be done ith the i renaining in the buffer chapber 13'.

Wt hott - TEREF o RPA Sot o %o TS HETRER it dtioms o e (PSR, 104 Lo 17,

t he chann for connecting the ink.cantainin chanber 12' to the buffer
chantaPaT5 CaRE THel EHEhABE e Toriadts Abe tife” BUFFSRIAERBIES 1o ¢ he
"q“'fhnfjf'hﬂgélﬁgﬁegggg%lcgﬂnano pLOLTEL PYe dLSROSLE A HOOVE or a through

hol e

Moreover, as shown Fig. 15, a film 46, which is separate
fromthe £ilm 17 in the ink containing chamber of the closed~bottom
0 box 10, may be provided to the clcsed-bottom box 20 to define
a pressurizing chamber 47., The film 46 is preferably formed
of an elastic member expandable and contractible so as to press
the film 17, and altexnatively, the film 46émzy be attached to
thebox20withaslacktomakethepressurizingchamber 47 expandable
3 and contractible. This modification can zlso exert the same
advantage. Besides, in Fig. 15, the film 46 is depicted to be

distanced from the film 17 for clarification.
In this manner, the pressurizing area (pressurizing chamber
47) is defined independently of the ink containing chamber 12'
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 kox 10 and the closed-bottom box 20, which
can simplify the assembly process as compared with the case of

vacuum-tight joint.
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configuring the liquid container. According to such the configurat ion, when
pressure is applied to the ink containing chanber 12' or pressure is

el i m nat ed, the liquid flows through the channels forned of the groove or

t hrough hol e at hi gh speed between the ink containing chanber 12' and the
buffer chanber 13. Therefore, the agitating effect 1is generated. As

di scussed above, a detection signal of the anpbunt of remaining liquid can
be obtained at the point in time when the liquid in the liquid containing
chanber (first reservoir chanber) 12' is all consuned and bel ow t he maxi num
vol une of the buffer chanber (second reservoir chanber) 13', Therefore, the

detection siTgrRatmobdsingRaldirg ushaid sbevé icaw1d yeorHanaenanegdsudinde changed
can be obtained nore surely than the anount of ink in the liquid containing

chanmbegthd $rmEdIaal filmiaddist nedns eVen agidly ithepresgnak t6 tiet eiatied duri ng
a predetermned liquid ejection operation, the liquid remaining in the
buf f ercarhanirernd 3'chalmbews 12 qui d Hejeardd onasorgiawroushy Hiar. alpr edet er m ned
period of time. Particularly, in the case that ink is used for the |iquid,
a fi xarestunizsheetrsi ivasusd psispetheorl, nueyshy heusesutin thedraudting
printing when the signal is detected during printing. Furthernore, when the
oper atdaie &h thre dreguif dctpadumthg furt seréagsext pheskidme Vot wanipplied to
the Iiquid containing chanber 12", or the operatjon of the liquid
consurﬁq?ﬁg 1gdyreataind ngt elpdele ¥ ¢ %1-i AP AgtRCDY ¥R F3En2LAR LHHTEI ni ng
chanber.
the same advantage,
The energizing force of the pressurizing unit 48 is set
to the extent of expanding the buffer chamber 13’ to the maximum
10 in the étate that ink remains in the ink containing chamber 127.
The volume of the buffer chamber 13’ is contracted at the point
in time when the ink in the ink containing chamber 12’ is consumed,
which allows the detectihg mechanism 26 to detect ink near end
as similar to the above and allows printing with the ink remaining
15 in the buffer chamber 137.
In addition, in the modification, the spring is used as
the pressurizing units. However, as similaxr to the embodiment
shown in Fig. 15, an area for holding pressure is defined by
the film 46 in the area facing to the ink containing chamber
0 and the defined area is sealed after pressurized air is injected
into the defined area. BAlternatively, thedefined area is allowed
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.

5 Furthermore, in the embodiment and modifications thereof, the
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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 in the case of a |liquid having
an increase in viscosity and having solids such as pignents. The liquid
cont ai ner can be configured by a sinple process in which the hard case in a
predeterm ned shape is formed by injection nolding and the filmis attached
thereto. Only the area where the liquid exists is configured to be an

i ndependent product and it is sinply nounted on the hard case to formthe

|l iquid container. Therefore, the nunber of recyclable conponents is

| nf oot FRRS RO D e R Eacd) “ARaIERG ERSRnel Bve B oFREICRET a 1o

i nj ect case, and annel's ‘are forned a tube

o S BT A AR e

or the 1nk e | omnnd'lnto t I'sintreased,

and the grey e%oﬁgicteawgnehg%f e8h ¢ 011;913 t?% 3:%:3&%11198. %%,Eglagﬂi gent

Herei nafter, as a second enbodi nent ont ai ner e I nvention

an inkzcasithd9e 508 ALidket8htbeCodiRgpodpRANAEHS Wdilide jdessshbed with
reference to the draw ngs. Figs. 18 “and 18 are views show ng ' the outer

apear apgpe reftus adimkoagr $1d6gend Gl vaeeRidog 19 tdimwe@nhpdheeateaFi gs. 20
and 21 are expl oded perspective views of the ink cartridge 101, and Fig.
22 i s dectimnab vhewfoimthe fiovmicar thieddeklOdnaathing cxpltededf the
hard case so that the film 17 can be pressed via the window 20a
by displacement of the drive source 49 as shown in Fig. 17.
According to this modification, the pressing force of
10 the drive source 49 is released at the point in time when the
operation of the liguid ejection apparatus main body is stopped.
The ink in the buffer chamber 13’ can be returned tc the ink
containing chamber 127, and the agitating effect can ke obtained.
Moreover, alsoc in the embodiment, the buffer chamber 13
15 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 when the ink in the ink containing
chamber 127 1s 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, zalso in the modifications shown
in Figs. 14 to 17, the channel for connecting the ink containing

chamber 12’ to thebuffer chamber 13’ and the channel for connecting

25 the buffer chamber 13’ to the liquid delivery port 1l can be
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view. The ink cartridge 101 includes a container body 102, and this

contai ner body 102 is constituted by a first case nenber 102A, a second
case nenber 102B and a third case nenber 102C. As is understood from Figs.
20 and 21, plural heat caulking ribs 103 are forned at a peripheral part of
t he second case nenber 102B, and these heat caul king ribs 103 are inserted
in plural through holes 104 and 105 forned in the first case nenber 102A
and the third case nenber 102C, and are subjected to heat caul king. By
this, the first case nenber 102A is held between the second case nenber
102B and the third case nenber 102C, and these three case nenbers 102A,

102B a 0 united. _lnci tally, | i stru re. | Qt. provided
bet vveer%%%egacc sgjl% r?t?g?lg fogibg@& l“aélndthja.r(?%é%1 hgqgt gﬁegﬁgb%\lf!eé; #hsee t hree
case nﬁﬂ?ﬁf‘ . 10 i xed by heat caul king, so that the
heat - cau elgg%jgfﬁ %%Zn%'%?%%i %ﬁ/t%:a%%éfve force generated in the direction
of separati cd iﬁ@%%éﬁ%ﬁ%ﬁéf%ﬁﬁggg %E&%ﬁ?@#i?ﬁr%ﬁsﬁﬁ &g@ﬂ&ﬂﬁédﬂ()the

inside of the ink cartridge 101. own I n Fig.” 18C, the contal ner body

102 is 4y omhdesdnkWebRtaini Ak dalinpery 1por to 106 efsefréel i v adl g ded,n the
inside of the container body 102 to the outside. As is understood from
Figs. 2thami@didt hpowdkelgedhyler ¥h@othakfdld Sfoieedbf ntHdeyfddvad or case

menber 102A. Besides, a conpressed air introduction port 107 for
i nt r odudh reughehsbepaiessbsh aspeedt oetheen Ndielel rof ddret ciontrey neramber
12" and the buffer chamber 13. Therefore, the agitating effect

is gener-ated.

As discussed above, a detection signal of the amount of
10 remaining liquid can be obtained at the point in time when the
liquid in the liquid containing chamber (first reservoir chamber}
12' is all consumed and below the maximum volume of the buffer
chamber (second reservoir chamber) 13', Therefore, the detection
signal of signaling that the liquid container needs to be changed
15 can be obtained more surely than the amount of ink in the liguid
containing chamber is monitored. 1In addition, even when the
signal isdetectedduringapredeterminedliquidejectionoperation,
the liguid remaining in the buffer chamber 13' allows liquid

ejection continuously 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 whenthe signal is detectedduring printing.

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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body 102 is formed in the sanme surface as the surface in which the ink
delivery port 106 is fornmed. 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 time of manufacture of the ink cartridge 101 is
formed in the sane surface as the surface in which the ink delivery port
106 is formed. This ink injection port 108 is fornmed in the first case

menber 102A. The ink injection port 108 is closed by welding a seal nenber
150. Besi des, an erroneous nounting prevention block 109 is provided on one
corner part of the container body 102 i ncl udi ng the sane surface as the
surface d ns‘d/d(}:i;ﬁé'd tihe dIimel ty efyede 106 an la e dEREsAG qichaimbleroduct i on
port 107, and the ink injection port 108 are forned. This erroneous

mount i Mg 'pr exrenticdina @k thk b0¥fes ghumbesutR’ ai shapeat hatvaariddnkocartri dge
other than the ink cartridge 101 with a correct kind of ink can not be

nount efunsoidrhats t aepumk caetbedge TBérefdhea predteserhenedflecndtof ink s
correctly nounted at a predeterm ned position when the ink cartridge 101 is
mount eclaqirtatﬂﬁethﬁklijcmicﬁeenﬁcﬁqigid@p%m@emewmmommﬁcg@itmiagd 21, a
bottomfilm 110 is provided between the first case nenber 102A and the
thitd cade tntrease ab2e. 1TARédbEVERTT BRMiDEGERSGuild Miggolsy tyednd bott om
side aqpenjngs of an ink chanmber through hole 111 and a sensor chanber

t hr oug 3ot 1921 ¥ nBiEl 2§ RIYMeRES case nember 102A. Besides, a flexible

ok chamber {i)mily, a flexible sensor. charber, (i 1138 and 2 flexi ble

in which the hard case in a predetermined shape is formed by
injection molding and the film is attached thereto.

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 formthe liquid container. Therefore,thenumberofrecyclabie
components is increased.

The channels connecting the separate areas can be formed

15 in injectionmolding 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 réte 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 liquid 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 cuter appearance of

25 an ink cartridge 101 according te this embodiment, Figs. 20 and
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are provi ded between the first case nenber 102A and the second case nenber
102B. The ink chanmber film 113A and the sensor chanber film 113B are
integrally fornmed of one film The ink chanber film 113A and the sensor
chamber film 113E liquid-tightly seal upper side openings of the ink
chanmber through hole 111 and the sensor chanber through hole 112 forned in
the first case nenber 102A. Besides, the pressurizing chanber film 114
airtightly seals an opening of a pressurizing chanber recess 115 forned in
the second case nenber 102B. Here, the sensor chanber through hole 112 is
formed to have a substantially square section. By this, reaction force at

the tizea0t debobAREI S8 Hhebhevsanisis lragher ikl M AdBRidecqrEs spaml |, and
it becones possible to deformthe sensor chanber film 11 by a | ow

pressure.g | pgiigestat | ynadiiivlv OF eher abk @ asestiideral 0 5 harest okxphedeensor
chanmber through hole 112 include a circle and pol ygons other than a square.

A seal wviwhher 128 is nounted to the ink delivery port 106 fornmed in the
first case nmenber 102A, and a valve body 129 is inserted in the inside of

t he i nk del iMrer yirporda riG6 dgeA il tierc 118k sard canthkdnle rvdody 13Z,amedpr ovi ded
at m dways of a flow path for conmmunicating the sensor chanber recess 112
andd t h&hik dwltiadgrer pordy 106 iR gons2d taned byare fiesdpeesievmembers show ng
the first case nmenber 102A under nmgnification, and as shown in Fig. 26,

fixi ng Hles al ZrpIUd fdagengramierer @nsl Fo iy qssey eember 102C.

As is understeood from Figs. 20 and 21, plural heat caulking ribs
103 are formed at a peripheral part of the second case member
102B, and these heat caulking ribs 103 are inserted in plﬁral
i0 through holes 104 and 105 formed in the first case member 10ZA

andthethirdcasenmmber102C,andaresubjectadtoheatcaulking.

By this, the first case member 1024 is held between the second

case member 102B and the third case member 102C, and these three

case members 10237, 102B and 102C are united.
15 Incidentally, a sealing structure is not provided between
the case members 102A, 102B and 102C.

As stated above, the three case members 102A, 102B and 102C
are fixed by heat caulking, so that the heat-caunlked 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 containex 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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bl ock 109 are bored in the first case nmenber 102A. Besides, the ink
injection port 108 forned in the first case nenber 102A comrunicates with
the ink chanmber through hole 111 through an ink injection flow path 132.
Besi des, the ink chanber through hole 111 ahd the sensor chanmber recess 112
are communicated with each other through a narrow conmunicating path 135.
Further, the sensor chanmber recess 112 communi cates with the ink delivery
port 106 through a check valve nounting part 131A in which the check val ve
131 is disposed and a filter nounting part 131B in which the filter 130 is
fitted. Next, a detection unit 116 disposed in the inside of the ink
cartridge 101 P§ gescrlbed with reference to Figs. 23 to 25. in the
detecti %S%HT? % output signal is changed in accordance with a

change in pr?%éfégs()f |g reéhgdcgﬂ;ai é)g%/r}ggc}%;s' degfg)%/hy\,het her the

pressure of & conpresSedart- 1s et is detection

11 id
of the ErfrShiging e aee??%éeier @? Ridenbeothe Shdgh i | 18 08
uni t 11}9 g@cie@?ﬁvéﬁédﬁ%ﬁe H@e"su%%zce Qévu? Al PAL LT 3 i nrgr shape

capabl e of " bein y inserte In the I nside o t he sensor cha
tthUthHQ|§nﬂ13e196@P9 bOrt 10861 | § SEo SRSE, MBIPE e s Al 441 s spring seat

menber 117 is novably nounted to a guide projection fornmed in the second
case  BEbEEudOZEn psra 1Al FYrABE D tHd @ etidinde cREE) Rehben 1Udds forned in
Further, an ink injection port 108 for filling ink at the
time of manufacture of the ink cartridge 101 is formed in the
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 150.
Besides, an erronecus 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 compressedairintroductionport 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 film 110 is provided

between the first case member 102A and the third case member

25 102C. This bottom film 110 liquid-tightly seals bottom side
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t he second case nenber 102E is inserted in a through hole 117a of this
spring seat nenber 117, the tip of the guide projection 118 is subjected to
heat caul ki ng, and the spring seat nenber 117 may be made not to cone off
fromthe guide projection 118. By this, the spring seat nenber 117 is
novably nmounted to the guide projection 118. As stated above, since the
spring seat nenber 117 is nounted to the guide projection 118 by heat

caul king, its assenbly is easy, and it is unnecessary to provide a nol ding
die with a conplicated structure which becones necessary in the case where,
for exanple, a pawl f or hooking is forned. Incidentally, in this case, in

oL LSRRGS AP SITOUSTERLLOL NS 1e PELISoERl R L

necessar e gui de pr o] ec e relatrv Besi des,

as a”“%‘ﬂo%”béﬂ T5Nedrm 8riﬁxéﬁ@'f:’rré‘éscg%ér)%‘ﬂnerﬁﬁ‘efiﬁodzﬁ?’ a gui de

proj ection ormed to be relatively an 1 nside tube part 117A

of the SpringeseatsMemdleyibiec Lakimild €108 1212l Yeby; bpatedyl L hi s

i nside tube part 117A "may be sli y nmounted to the guide projection 118.

In thischgaser fhentiP3Rfadde FUied pRE0LeeLAR: 18nhSchSkbaEbEELhed {0  heat
caul king. A conpression spring 119 is provi ded between the spring seat

menger iid grgvidedsesendes ases enar ckd2Bmeandrt Ne2APERAGhe edcordrber 117
is urged toward the direction of going away from the second case nenber

102B byctbe mapibarg 10QBCETd ihiki Shathgr €430t 35 phidnthe $8nsthecisqmbery seat
menber 117 and the conpression spring 119
film 113B are integrally formed of one film. The ink chamber
film 113A and the sensor chamber film 113B liquid-tightly seal
upper side openings of the ink chamber through hole 111 and the
10 sensor chamber through hole 112 formed in the first case member
102A.Besides,thepressurizingchamberfilm114airtightlyseals
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 film 113B becomes small,
and it becomes péssible to deform the sensor chamber film 1138
] by a low pressure.
Incidentally, otherpreferable sectional shapesof the sensor
20 chamber through hole 112 include a circle and polygons cother
than a sqguare.
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 valve 131 are provided at midways
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constitute part of the detection unit 116, and at the same tinme, constitute
a pressurizing unit for pressurizing the ink in the inside of an
after-nmenti oned sensor chanber 142 (Fig. 32). As stated above, the spring
seat nmenber 117 is urged by the conpression spring 119, so that the
pressurizing unit can be constructed by the sinple nmechanism Besides, the
detection unit 116 includes a contact type switch 120 which is
opened/ cl osed by pressure actually applied to the ink in the container body
102 fromthe conpressed air. This contact type switch 120 includes a
novabl e side term nal 120A displaced by the pressure actually applied to

the I nied % A%, SOTAIAST oy olQ2.frgmLhe.cRUBL esped, 8L Ty o800 & 7) Xod i de

t er mi nal e opposit e nova ermna 120A.

The nnvaa}pé q__}?é d%éﬁ gcgéi:%%édru%tzé)&@n Oéhe fixed side termnal 120B are

respectivel y e ve elTastic menbers. In this enbodi nent, the
novabl e si de-ter mpal i r @595 - i ..nar t he seat
menber 117 g)lﬁét??ta%%%ryovéeﬁg ﬁ‘% |g@%3237é1 ‘p%l&%)%q%oalr (%%é%%{)ge) 121
adj acendadd i SONIAL LyrfdRE maiitralt 2 +4Q AN nBAXLNGnBwRODA Blg| G460 i's

di sposed on an inner wall surfdce of the second case nenber 102B, and this

| C hoargh xilkdd nS1dd XBR b¥oR FixiNg £hd d220RE6h Dimd\est i aubKéventildie | C
board 121 i ncludes contact termnals 123 with which the novabl e side
term nddldPA @ eidediaedini teet i niNatadeOfetios®e joexontact. The novabl e

side termnal 120A and the fixed side term nal 120B are fixed to convex
parts 102BOEBssdesedtha ihe seijooticmsport 108 formed in the first
case member 1022 communicates with the ink chamber through hole
111 through an ink injection flow path 132. Besides, the ink
10 | chamber through hole 111 and the sensor chamber recess 112 are
communicated with each other through a narrow communicating path
135, FPurther, 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
j 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 detectieon unit 116 includes a spring seat member 117
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menber 102B by, for exanple, heat caul king so that the novable side
termnal 120A nade of a plate spring nenber and the fixed side termna
120B are brought into pressure contact with the respective contact
termnals 123 by the spring force. Besides, the IC substrate 121 includes an
antenna nenber 124, and by using this antenna nenber 124, comrunication is
made in a non-contact manner (wreless) by an electric wave between the

i nk-jet recording apparatus and the IC board 121, and infornmation and

el ectric power are transmtted. Incidentally, the conpressed air
introduction port 107 fornmed in the second case nmenber 102B conmuni cat es

Wi th thf‘avﬁr?qszﬁﬂrbétég dlézf@dﬂle%héﬁeeé@éﬂﬁetdﬁﬁ@gh G}ﬁbx@éﬁl)‘f' QM Rty 125.
Besi des ig. 23, reference nuneral 126 denotes a film™ wel ding part, and

the preasswHeziing icamFetnkl kenidd tﬁaﬁbéil@}mw%h cesmect Bl Acrrdd Sid 11 m
wel ding part 126. The pressurizing unit is constituted by the second case

menber tHR2Eidde diefeetlem®r rUnioRA} 18ndt bRLOr &S5 G Zé M Gl 117 idsm 114 and
the like. Figs. 26 and 27 are the perspective views showing the first case

menber nidd2% underuntegnicbi gadhdde partdeat ishod@rimedrig. £126,seddrsd fdadeng hol es
127 for fixing the erroneous nounting prevention block 109 are bored in the
first oeseamntEBI102A. As shown in Fig. 27, the seal rubber 128 is nounted
to the ink delivery port 106, and the valve body 129 is inserted in the
inside of tHes 3 nkoxereﬂmaarr@efp}md  Rasied ey o didnt ifon) t1di8 E3@mEd itthe check

val ve 131 are provided L. .
the second case member 102B is inserted in a through hole 117a

of this spring 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 prejection 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 for hookingis formed. Incidentally,

in thils case, in order to ensure the movement distance of the
spring seat member 117, it is necessaryto 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 117A

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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at the mdway of the passage for connecting the ink delivery port 106 and
t he sensor chanber through hole 112. Besides, the ink injection port 108
formed in the first case menber 102A comruni cates with the ink chamber

t hrough hole 111 through the ink injection passage 132. Besides, the ink
chanmber through hole 111 and the sensor chanber through hole 112 are
comuni cated w th each other through the narrow comruni cati ng path 135.
Incidentally, in Fig. 26, reference nunerals 133A and 133B denote film
wel di ng parts, and the ink chanber film 113A and the sensor chanber film
1138 are quuid tightly connected to the filmwelding part 133A and the
film ngﬁggL% 133B, respectively. Besides, in Fig. 27, reference
nuneral 3h5 %68 denote film wel ding parts, and the bottom film 110
is liquid- t[% % connected to tﬂi flén1me di géga%ts 13 and %968.

Besi des, in |%° Qﬁes§%?%r335%n%u P at %ﬁp%% o %%%J ©pFIT%Nnd in
this s r I nt e 0, 102, the
i nk i nf%ﬁl on ]1]?(2%?13 lstgél égcg{}h @&eégﬁe%ﬁe@tlﬁg%éegbﬁ g}rj? %ﬁmé used as

desc“bé’éiawji’%é%e n,ggc&r aleesy tﬁ@ddw@céjf&{l %‘%ﬁﬁ?a@g £f &, Mount ed

to the first case ne A and the bottom ed to the

el i ngch@%t:ohhh@aéé el 02R Bariie 338Mand k368 thhe Yehdiagspant  of

t he periphery of the check valve fmmountihg part 131A and the filter nounting
part 13B-ihpe1vel ding part of the periphery of the ink injection flow path
132) of the Tirst case nmenber 102A. At the time of this welding, the bottom
fil'm 110 andThéespring seat member 117 and the compression spring 119

constitute part of the detection unit 116, and at the same time,
constitute a pressurizing unit for pressurizing the ink in the
10 inside of an after-mentioned sensor chémber 142 (Fig. 32). As
stated above, the spring seat member 117 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
i5 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 120& 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 membexr 117 so that it is moved

25 (Fig. 32).
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seal part 134 are not welded. Further, the ink chanber film 113A and the
sensor chanber film 113B are welded to the filmwelding parts 133A and
133?. After the assenbly of these, a predeterm ned anount of ink is
injected through the ink injection port 108 into an inside space fornmed of
the first case nenber 102A, the bottomfilm 110, the ink chanber film 113A
and the sensor chanber film 113B. After this injection, the ink injection
flow path 132 is sealed by welding the bottomfilm 110 and the seal part
134. At the tinme of the injection, since the ink delivery port 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 by IoPgarq fdér redulgrol2i nadi acele & hfe GO IAAY eP@ port 106
and the seal rubber 128 is nounted to_the ink delivery port 106 before the
i nj ect i OMtOR 14k 3tk hainhé coreTor fhel PRKEF MeRITIE ThéWdNébody

129 i d d the insid i de t i cat.e W th t

it or P AHET GG B5OAnEase REPORK LIFE: | PO Uk BOBF the
first 2A, he. i nk_ch fil 13A, th h fil
1138, ot Tnbtedd e LA SRS e ¢ A R TR ade 1o
constrygleds B, Lne ik Uoht, BN Lig, SEC0G (3SR JRUDET.HOZR Bhde | o
constructe as the pressurizing unit, so that he nunber 0 parts 1S

decreosgtie HSnATEL TAERL Ol FELL A6t L o AR 0221
embodi MR mAPable side terminal 120A and the fixed side terminal 120B
\ are fixed to convex parts 102B01 provided in the second case

member 102B by, for example, heat caulking so that the movable
10 side terminal 120A made of a plate spring member and the fixed
slide terminal 120B are brought into pressure contact with the
respective contact terminals 123 by the spring force.
Besides, the IC substrate 121 includes an antenna member
124, and by using this antenna member 124, communication is made
15 in a non~contact manner (wireless) by an electric wave between
the ink?jet récbrding apparatus and the IC board 121, and
information and electric power are transmitted.
3 Incidentally, the compressedair introductionport 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
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shown in Fig. 26, the fixing holes 127 for fixing the erroneous nounting
prevention block 109 are bored in the first case nenber 102A constituting
the tank unit. As stated above, the erroneous nounting prevention block 109
is provided at the tank unit side, so that it is possible to certainly
prevent a mstake in conbination of the kind of ink stored in the tank unit
and the kind of the erroneous nounting prevention block 109. Fig. 28 is a
pl an vi ew showi ng the 1 C board (I C nodul e) 121 incorporated in the ink
cartridge 101 under magnification, and as shown in Fig. 28, the pair of
contact termnals 123 are forned on the IC board 121. The pair of contact

term nag 5123 4 g Gl £l si de by side along the long side direction of
the 1C board 121. Iﬁ%?gznta]ly, the IC board 121 is disposed in the inside

of the contarnes, badynd027 whid @kt s} 988168 HidRCEhRRing ShE0F Ndident with
the long side direction of the container body 102 of the”ink cartridge 101.

Besi descad 1 anaitd £ N 272 ipRle rl 2 dnd rfieaREn0f ahBeagoshowhapedripatigrn on
both sides of the IC board 121, and the pair of contact termnals 123 are

di sposeth®utisiidey hbkeanzannar nEindierg 184 dxrdmabuohotiheiagigrshapeibrpat t ern.
Further, the control 1C 160 is provided on the IC board 121, and this

coni r olb1de: 16109 taagetdweredMitrh Hhiee fRgist abseomégbér 1@2hi nadssHA& irs
di sposed outside the antenna nmenber 124 forned of the coil-shaped pattern.
Fig. 2¥shovs! a timedséhabdrelesplle fi st iheuhedoar ¢ hE2inkadel iveryhpertodi fi ed
exanple, a pair of contact termnals 123 and
106, and the valve body 129 is inserted in the inside of the
ink delivery port 106.
Besides, the filtexr 130 and the check valve 131 are provided
10 at the midway of the passage for connecting the ink delivery
port 106 and the sensor chamber through hole 112. Besides, the
ink injection port 108 formed in the first case member 1023
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 13337 and 133B
denote film welding parts, and the ink chamber film 113A and
the sensor chamber film 113B are liquid-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 film 110 is liguid-tightly
connected to the film welding parts 136A and 136B.

25 Besides, in Fig. 27, reference numeral 134 denotes a seal

- 64 -



a control IC 160 are di sposed inside an antenna nenber 124 formed of a

coi |l -shaped pattern. Fig. 30 is a block diagramshowi ng a state in which
the ink cartridge 101 is nounted in an ink-jet recording apparatus 200. As
shown in Fig. 30, conpressed air froma pressurizing punp 201 of the
ink-jet recording apparatus 200 is introduced into the inside of the ink
cartridge 101 through the conpressed air introduction port 107. By this,
ink is delivered fromthe 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 conpressed air is supplied fromthe ink-jet recording

A A LU XU SO R I
ST R A 0, gt O S P Ay o o
detec | ARepb P ERLAGY 4340 LY 18 ALt hABSIY S
209 L0 Frkiol Shof SR SIS aEoatbee 200 S5 e WP R laG ey
I's §entc£geqneg%£glr szﬂ?r%rﬁ?ﬁle Bbt £ &8 £k 1 £ irseﬁgj([ﬁé(‘i‘gcoa{?ﬂér@élgﬁr{ém’ The

control part 204 controls the pressurizing punp , the recor head
202, angdar8 @rhyi Pglﬂeﬁéﬁﬂiﬁg" %ﬁ§t§_uﬁﬂeﬁsar?d CESdn A0he Basidies; ddie | C board
e

121 provided in the inside o ink cartridge 101 has a function of
storingof ntRe npét DFhé Ly adf Nthe check valve mounting part 131A and the
filter mounting part 131B, the welding part of the periphery
of the ink injection flow path 132) of the first case member
10 102A. At the time of this welding, the bottom film 110 and the
seal part 134 are not welded. Further, the ink chamber film 113A
and the sensor chamber film 113B are welded to the film welding
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 102ZA, the
bottom £ilm 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 £ilm 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 128 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 valve body
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to the ink in the ink cartridge 101, and the information relating to the
ink stored in the I1C board 121, together with the detection signal of the
detection unit 116, is transmtted to the antenna 203 in the ink-jet
recordi ng 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, a remaining amount of ink in the ink cartridge
101, the kind of ink, the nodel nunber of ink and the |ike. Incidentally,
in this enbodi nent, although the output signal of the detection unit 116 is
transnitted to the ink-jet recording apparatus 200 in the non-contact

o 84 e Al ShRen 243 S03ct e kgl TR LA e, 11 2

cont act nner Ich an el ec con

101 C t t ded th
i nk- ]I Zt %%g%ré Q"'ngiﬂc%gft;pé'aﬁ:a%(Sf‘ﬂE 200 u% d&&&:eﬁ-lfcai#ecra&tqg??onpgg\é:atel olnnof tﬁe

detection u lsu n{.ac y 1 descri bed
W th referg%gé touE'tn& %°%gt3§%t%9g§9 EEi Pgi% dgﬁ%%ggré!se i"onal

vi ews solienmii C&Hfabelsfﬁ%ﬁlglm@ e csaéﬁgcsld%én%f eonler 4 dgseribe the
detection ‘operation of the detection unit . i s apparent’ from Fig.
3l,5an 4K ywservoir chanber (first liquid reserv0|r chanber) 140 for
storing ink, an ink pressurizing chanber 141 formed above the ink reservoir
chanber 140,A08tla8e8abede, itonber st sacentrlbequl GRA Ee8EEKAtdn haldiesg 142
provided at a mdway of a flow path for connecting the ink reservoir
chanberad4be arch kel t nEndalhevesgond casemember 102B side is constructed

as the pressurizing unit, so that the number of parts is decreased
and cost reduction is realized, and further, it becomes possible
10 to recycle the pressurizing unit.

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,
sothat it ispossibletocertainlyprevent amistake incombination
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 board 121 is disposed in the

25 1inside of the container body 102 while its long side direction
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port 106 are forned in the inside of the container body 102 of the ink
cartridge 101. Incidentally, in Fig. 31, although the conpressed air

i ntroduction port 107 is formed in the upper surface of the ink cartridge
101, it is preferable that the conpressed air 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 formng the ink reservoir chanber 140 is
made of the ink chanmber film 113A, a part of a wall formng the sensor
chanber 142 is made of the flexible sensor chanber film 113B, and a part of
a wall formng the ink pressurizing chanber 141 is made of the flexible

pressur,i zing chanber film114. Since the ink pressurizing chanher 141 is
D ot o GOLuEHaa y i b eSS STRE CHERERIOT o P AR th ERSEOHE e
conpr essed ir_introduced jnto the inside of the ink cartridge 101 is not
transmit ec?f?otrhe #H%ec‘j‘fﬁ%r%é:%‘? eu{]lh'e spring seat menmber 117, the

conpr essi on d 1 a the Li r i.spesed. .Figs. 31A.and 3 show a
state where }%E)l%l |eﬁsk‘ r%gseeér}s%‘?rrm%h‘gﬁ%g% fz_l.%d'sl gojélﬂ??ioggg%?ﬁ?lfji ﬁq’ea(?ze\%l th ink,

and T he, AUINPS3A00h s idbs BRLendITCOdUCPd I | DRIl BRESSUEIALNG Shanber

141. | state, since the pressurée 0 e conpre arr 1s not applied

todhedsigdm 'eir%ai DKo I £8E VALY ohanber + 4G nddighd Rehder0f 24 Ne, infiig

reservolir cha 140 has the atnospheric pressure. Accordingly, the spring
seat meyerhd ldoi B-HASSEhdocdhe, i nner wal | bottom of the container body

102 by the spring force of the conpression spring 119, and in this state,
as is appar enirtiemn Filge SMftrdhergrovedles Shevided on the IC board
121, and this control IC 160, together with the pair of contact
terminals 123, is disposed outside the antenna member 124 formed
10 of the coil-shaped pattern.
Fig. 29 shows a modified example of the IC board 121, and
in this meodified example, a pair of contact terminals 123 and
a control IC 160 are disposed inside an antenna member 124 formed
of a coll-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 ailr introduction port 107. By this, ink is delivered from the
ink delivery port 106 of the ink cartridge 101, and the ink is
suppliedtoa 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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term nal 120A of the contact type switch 120 and the fixed side termna
120B are in contact with each other. That is, in this state, the contact
type switch 120 is in the on state (conduction state). Figs. 31B and 32B
show a state in which the ink reservoir chanber 140 of the ink cartridge
101 is sufficiently filled wth 1ink, and the conpressed air is introduced
fromthe conpressed air introduction port 107 into the inside of the ink
pressurizing chanber 141 by the pressurizing punp 201. In this enbodi nent,
when a pressure actually applied to the ink in the ink reservoir chanber
140 by the conpressed air is Pl, and a pressure actually applied to the ink

i . ! e s
Inthe sensog, &H@é’f‘?ﬁ% %ﬁ% {C)%n%cl},eac%?{' e Eg%ggpﬁénégfﬁgg”&%%%ffr?[]'eng

is P2, the pressurée o ressed air orce 0

oo . P P2 | dq e d
COMPr eS80 SIS 1% A0S, Bete POt DA0IPIna okt eabald sheddbee

specifically, since the spring e cohpression spring

changed,a66089h8%ab9a FAEus RS @IHONARMOM Rt IdiGn FSURE kerappligd to the
ink in the sensor chanber 142 by the spring force of the conpression spring

119 is ghangedeWptBikded RANEReOfnE2ASPXEt EnE2r Mk Noh Pt ACgQEdapceinith the
anmount of the ink stored in the inside of the sensor chanber 142. Then, in

thig embedhBRittetih€rpmesBdr endénhliel zonphesisedinkr cantridige $p1iHg force of
t he conpression spring 119 are set so that PL > P2-MAX > P2-M N is
est abl i shedantAsnst 20 2dimbgdve, itiie ataxiecomdpnes apparB2uMAX00f s e in
conpression spring 119 is made snaller than the pressure Pl of
a non-contact manner. The detection signal of the detection unit
116 received by the antenna 203 is sent to & control part 204
of the ink-jet recording apparatus 200. The contrel part 204
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 informaticn 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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the conpression air, so that the detection unit 116 can be operated w thout
fail. Besides, in this enbodi nent, when a pressure |oss by reaction force
at the time of deformation of the ink chanber film 113A and the

pressuri zing chanber film 114 is P4, and a pressure of the conpressed air
introduced fromthe conpressed air introduction port 107 to the ink

pressuri zing chanber 141 is P1' , the pressure of the conpressed air and
the spring force of the conpression spring 119 are set so that P1l' - P4 =
P1 > P2 is established. By this, even in the case where the reaction force

IS generated at the time of deformation of the ink chanber film 113A and

t he r|2|n nber fil n1114 th ete |on nit ., oper at ed
mnthout #? g CiFe &5 Fhengr%§§é¥+qgﬁg @ﬁdﬁ%er film
114 is ﬁg@gsgg 38 gh nng %h|%€ QP$é§%4$ a“ﬂb 3% tgga ssure of the

conpr esse I Z1 and is

def or t d p n h r film211l4 cones i n contact

W th Fﬁgh?n gﬁ%eggngﬁgnilégﬁé éﬁ&%hgogngﬂgﬁenber film113Ais pressed to
the ink fesﬁé%@' r tEEaEIQEEc%anSbﬂér@ﬂﬁohso?eﬂ%”E?é*% e@iddignitMBrdnk in

the ink reservoir chanber 140 i's pressurized, and e pressurize |nk fl ows

intg thensER§OK CBEEbQBn%QZttB?Qé‘ggwiﬁéhCQWiPPtb@gieﬁéi‘bé@%ltﬂ hen, the
sensor chanber ?I|ﬁ1113B is detormed upward by the pressure of the i nk

havi ng fépyeénts tbersgesopichanher 142, and the spring seat member 117 is
pressed upward agai nst the

Figs. 31A, 31B and 31C are secticnal views schematically
showing the ink cartridge 101 in order to descriﬁe the detection
operation of the detection unit 116. As is apparent from Fig.

10 31, an ink reservolir chamber (first ligquid reservoir chamber)
140 for storing ink, an ink pressurizing chamber 141 formed above
the ink reservoir chamber 140, and a sensor chamber (second liquid
reservoir 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.

Incldentally, in Fig. 31, although the compressed air
introduction port 107 is formed in the upper surface of the ink
cartridge 101, i1t 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 reserveoir chamber 140 is
made of the ink chamber film 113A, a part of a wall forming the

sensor chamber 142 1is made of the flexible sensor chamber film

25 113B, and a part of a wall forming the ink pressurizing chamber

- £9 -



spring force of the conpression spring 119. Then, as is understood from
Fig. 32B, the novable side term nal 120A of the contact type switch 120 is
pressed by the pressed-up spring seat nenber 117 and is pressed upward. By
this, the novable side termnal 120A and the fixed side term nal 120B are
separated fromeach other to produce a non-contact state, and the contact
type switch 120 is put in the off state (non-conduction state). That is,
in the case where the ink in the ink reservoir chanber 140 is pressurized
by the conpressed air, and the pressure of the ink in the inside of the ink
reservoir chanber 140 and the sensor chanber 142 has a predeterm ned val ue

Che qet babion GGt tuRCrpekifle EletSubti g Sty SLAGe TR L he 1 nK
in the ink rgsREYOife GHRTORLs s dAD: |5, RisRBNL 700 d1yaLhe sgaupLessatai . and

the pressure of | the pressurized ink i n the 1nk reservoir c¢ er 140 is

transm i @the $:2 4164 20 d PhihSe S 2A3AM 1GNAHEE rddur Sb riteScdihPBesddl t he case
where the pressure P of The ink in the inside of the sensor chanber 142 is

hi gher &hanihheontedet Bitd natk Vil dhede Wt hieS i nkheapt esagee10P2i appdd ed to
the ink in the sensor chanber 142 by the spring force of the conpression
spreng tif8nshmhetsfr togasepicaenbhdrwidre tle psEshey sew@rmenipet ol1he upper
limt position, and the contact type switch 120 is put in the off state.
| nci denthtl gemphesséabhodprieng 139cendt thiet ke urde tdintpawea. t he spring seat
menber 117 di spl aced agai nst the spring force of the conpression spring 119
by the incredsgsef3hfornts28fsheie a state where the ink reservoir chamber

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
inkinthe ink reserveoir chamber 140, the inside of the ink reservoir
chamber 140 has the atmospheric pressure. Accordingly, the spring
seat member 117 is pressed to the innerwall bottom of 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
alr introduction port 107 into the inside of the ink pressurizing

chamber 141 by the pressurizing pump 201.

25 In this embodiment, when a pressuré actually applied to
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sensor chanber 142 reaches the vicinity of the limt point (upper |imt
position) in the displaceable range, it conmes in contact wth the novable
side term nal 120A and the novable side term nal 120A is displ aced.

Besi des, this enbodinent is constructed such that when a pressure |oss by
the reaction force at the tinme of deformation of the sensor chanber film
113B is P5, and a pressure applied to the sensor chanber film 113B from
the spring seat nenber 117 is P2', P1 > P2' + P5, and P2' - P5 = P2 > P are
established. By this, even in the case where the reaction force is
generated at the time of deformation of the sensor chanmber film 113B, the

above, Fhe T Bhoif nit <R S B b Elen S B8 iET L
t t t ; t t
Force ot he (TG DPeaerarmat rone iy rRETEREFOTED B I8 LRSIl ooc' 4 0c

to the Qﬁéﬁﬁé@ti@ﬁ b%irghéeéaf?gg- £Beskdgs, chdi oxﬁ‘ﬁ@@g%]f’?r?tsﬁﬁrﬁ)ﬁ%{gum ed

such t hat en the ssure s 1nthe ink flow pat omthe in

cartridge g9l +}o phesd ks IOt tiRC UM s2RRABALUSnd0PnESsFBindlford® > P3 is
established. Mdre specifically, the m ninmum pressure P2-M N o t he

conpr esst @ReSPshpPe dfohepeiRg 11y gee skhadb thet Pnessprie dossh1 f¥haf. the ink
flow path. By this, alnost all ink existing in the sensor chanmber 142 can

be certai nl ymdebisgeyed fdainyt,heihok thdekpyeny fpade dD&Haycohersgyioy force
of the conpression spring 119.
spring 119 is changed according to its compression amount, the
pressure P2 applied to the ink in the sensor chamber 142 by the
spring force of the compression spring 119 is changed within

10 a range of P2-MAX 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 P1
> PZ-MAX > P2-MIN is established.

15 As stated above, the maximum pressure P2-MAX of the
compression spring 119 is made smaller than the pressure Pl of
the compression air, so that the detectionunit 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 compressedair 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 fcrce of the compression

25 spring 119 are set so that Pl' - P4 = Pl > P2 is established.
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Incidentally, since the pressure necessary for pressurizing the sensor
chanber 142 may be snmaller than the pressure necessary for pressurizing the
i nk reservoir chanber 140, this pressurizing force is generated by the
conpression spring 119 as in this enbodinent, so that the ink cartridge 101
can be mniaturized and manufacturing cost can be reduced. Further, this
enbodi nent i s 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, Pl > P2 > P3 - P7 is established. By this,
even in the case where the recording head 202 is |located at a position

hi gher than 4. Nk Gk i i : ! om the
ink cartri dggw}g}ll%q'oef gi?e%a%%%wﬁ'ggg %r%%%ngkéjli@%%gﬁéi%g

appar at 4s 200, + e f NMe fcneNTHed, ththenRMHHEMLf fiNk 1A 3hheninknd eservoir
chanber 140 is decreased, and the volune of the ink reservoir chanber 140

is gradgaklkyugdechaasetdambert fhgmt i@, whHENdébEect EORI BhIY BIBUSAR Gbe i NK i N
the ink reservoir chanber 140 is a predeternm ned value or nore, the

pressur epefratlbe aempoassE€diai.r applied to the ink in the ink reservoir
chanber 140 is transmtted through the ink to the 1ink in the sensor chanber

1425 Accordi gl ghowh thi Figkat 81Bt Bad SLB} etha phésbutbeiserehgniseat nenber
117 is pressed upward up to the upper limt position against the spring
f orce offiflive 11ldoripr pssissrdspri nhellfki sekeproiandhathkeenf 148t atde dbyt he
contact type switch 120 is kept. The ink in the ink reservoir chanber 140
is furt ke porsswxe, of the compressed air introduced into the ink
pressurizing chamber 141 and is deformed, and the deformed
pressurizingchamberfilm114comésincontactwiththeinkchamber
10 film 113A, and the ink chamber film 113A is pressed to the ink
reservoir chamber 140 side and is deformed. By this, the ink
intheinkreservoirchamber 140 ispressurized, andthepressurized
"ink flows into the sensor chamber 142 through the communicating
path 135.
15 Then, the sensor chamber film 113B 1s 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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and as shown in Fig. 31C, when there occurs a state in which the ink hardly
exists in the ink reservoir chanber 140, the pressure of the conpressed air
is not transmtted to the ink in the sensor chanber 142. Then, the spring
seat nmenber 117 descends in accordance wth the consunption of the ink in

t he sensor chanber 142, and as shown in Fig. 32C, the pressing-up state of
t he novable side termnal 120A by the spring seat nenber 117 is rel eased,
there occurs a state where the novable side termnal 120A is in contact
with the fixed side termnal 120B, and the contact type switch 120 is
switched fromthe off state to the on state. That is, the pressure of the

compr esSEdALL 1 190 JIANIT I Phy 4 LhfLoksLa e Egr%f}g% d?g%lo& and

in the case where ressure 0o e cén ain is less
than th ragnegd.v t t S gﬁﬁ% id the
on stat% emgItlﬁ Ebngg?hgbgsgﬁdgg Eﬁ% g%%t%%%gﬁy%%iséat operates and

s Put et bEngBr SERLRLUCDIENEENK bRobbesbiinhde o4y idieo: 'rﬁ&@re@%&'“ zi ng

chanber 141 is consuned and the stored in the inside of the ink

cartri dgendfdr begeaeswonty 1he igkphd ikhenénsifles©odtd he sensor chanber 142.
That is, the detection wunit 116 including the contact type swtch 120 can

dlgstally dehget iwhet Rether daeecthen ag@unt 106 bhkeled ol ddw thbddersi de  of
the ink cartridge 101 is the predeterm ned value or nore corresponding to

t he maxlidunvFathesoémbbdimenunt thé ink, imhtled inkaredersdir echambéhe inside
of the sensor chanber 142. Here, it is preferable that the predeterm ned
val ue 140 is pressurized by the compressed air, and the pressure of
\ the pressurized ink in the ink reserveir chamber 140 is transmitted
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 1s, the pressure
P2 applied to the ink in the sensor chamber 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 1s 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
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 P5, and & pressure applied
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correspondi ng to the maxi num val ue of the anount of ink which can be stored
in the inside of the sensor chanber 142 is set to an anount of ink which
can print one or nore sheets of recording paper to be processed by the

i nk-jet recordi ng apparatus 200. By setting the predeterm ned val ue as
stated above, even after an ink near end (NE) is detected by the detection
unit 116, it is not necessary to stop printing, and it is possible to

prevent the recording paper from being wasted. As described above, since
t he novabl e side term nal 120A is pressed and displaced by the displacing
spring seat nenber 117, the switching operation of the contact type swtch

120 b i.nl f b il .l nci ,
Uhi's. onbEOERENTeRbRE FOUNET S ot P aPnf RElh L1 UK T8 FERtsBaTtRher o' by t he
i sed i t 7 h tact,t Lt 1.20. | it ched
{rom t hiSoR2oratd CuaRauct Fon) i BEe) t 8ot Reri b Erare TRGFELHRGA I on
t at | fJ.ed b ; h t of th
Tovabl o5 BCrt of ReRat TS0A AN TRECF] Lhn St tal ABS” (30E Tt hed

upsi de a@\éﬂg@ el O tder t%rﬁ%%rﬁhétééﬁso%%a{%@nb'ﬂlﬂ desgergoal  120A

and the fixed side termnal 120B are put In the non-contact state, and at

the g i Mge@k RMHEHS WHiZalNQ@N cabhgemByabhecdl dethentl al1, 120A is pressed
upward by the raised spring seat nenber 117 and cones in contact with the

fixed side t@edigls, 120Biesddigfed 3BoaBd 35 tahevenkd Svppl y thleesenses Whi ch
change in accordance with the consunption of ink in the ink cartridge 101,
and t he chambzonthtoagh hidlditatiescbhet recbéditrghareuhts sthshintially
sgquaresection, sothat thereactionforceatthetime of deformation
is lessened, and the pressure loss P5 due to the deformation
10 is lessened.
Besides, this embodiment is constructed such that when the
pressure loss in the ink flow path from the ink cartridge 101
to the ink-jet recording apparatus 200 is P3, Pl > 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
119.
20 Incidentally, since the pressure necessary for pressurizing
the sensor chamber 142 may be smaller than the pressure necessary
forpressurizingtheinkreservoirchamberléo,thispressurizing
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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in the ink cartridge 101. Here, the "ink supply pressure” is the pressure
of the ink delivered fromthe ink delivery port 106 of the ink cartridge
101. Incidentally, Fig. 33 is a graph in the case where the reaction force
at the time of deformation of the ink chanber film 113A and the sensor
chanmber film 113B is not considered, and Fig. 35 is a graph in the case
where the reaction force at the time of deformation of the ink chanber film
113A and the sensor chanber film 113B is considered. As is understood from
Fig. 33, inthe state (initial state) where the ink cartridge 101 is ful

of ink, the pressure P1 of the conpressed air becones the ink supply

pressure as it s, Then as.liong.as, { he femRlning IpuRL of 0K 4y the Tnk

cartridge i'sd predeterni ned value or nore, upply pressure is

kopt al,ds RLesPuig RYcALL( B CRPISpSSdAllaoThem MBI {here, qoqurs o

state In I C remal ni ng anopunt (0] ar | 1 becones

| ower %%ﬁc{}wﬁ%%e& & RQd eV 'nteif—j% #@&ﬂ@g%@gﬁ%ﬁgﬁ%ﬁ ate in which

the ink in thenk reservoir cha al no austed), the pressure

of thepgompresspd gip3is g0t ot LAREBLLAdAt Oplhent DK dded henithe &asd ridge
101. In this state, the ink supply pressure is determ ned by the spring

force @hellRe GRMIRTYAMS WeaRD 2b19.1s TRRlatled 281 a PR AN ofidHde when the
remai ning anount of ink’in the ink cartridge 101 is |lowered to the
predet eh@nn&te Valkuearthatigesioal ihR oh e dedidiniof Suidlindd naym end

(NNE), the maxi num spring pressure P2-AMX of the conpression spring
the ink cartridge 101 to the recording head 202.

In the ink~jet recording apparatus 200, when ink is consumed,

the amount of ink in the ink reserveir chamber 140 is decreased,

10 and the volume of the ink reservoir chamber 140 is gradually
decreased. At this time, when the remaining amount of ink in
the ink reservoir chamber 140 is a predetermined value or more,
the pressure of the compressed air applied to the ink in the
ink reservolr 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 air is not transmitted to the ink in the sensor

chamber 142. Then, the spring seat member 117 descends inaccordance

25 with the consumption of the ink in the sensor chamber 142, and
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119 in the maximally conpressed state becones the ink supply pressure.
Then, as the consunption of the ink in the sensor chanber 142 progresses,

t he conpression anount of the conpression spring 119 becones snall, and the
spring pressure is decreased to the spring pressure (m ninmum spring
pressure) P2-M N at the point of tine when the spring seat nenber 117
reaches the inner bottom of the container body 102. At this point of tine,
ink does not renmin even in the sensor chanber 142, and the ink cartridge
101 is put in the state of ink end (I/E). Besides, as is understood from

Fig. 35, in the initial state, t he pressure P1 of the conpressed air
becone i K s Su y ester{ | W‘Lerﬂe HoNs :m d on of
the i n%%?@&r‘@s%ésgﬁ?g dB%)? In %I% the rgtetsl'e:%vm rc nlr'ﬁv 4

decr easqdnithe TRREHORNEOLES: A gag i fd e
pressurleHg chanbery?ll%11 4lg adual | %P%one afﬁ%xqgh t he |IL

suppl YRIRSSW & st fe GRdeaLhY &&%@P@%@deﬂaeﬂmmfmztdme P AtSt at e
where the remai ning anmount of ink in the ink reservoir chanber 140 becones

lover tfiah the mxedekeudl fedmyabue12bBe PhESEHE ecttdde OQFIRBiRth air is
not transmtted to the ink in the ink cartridge 101. In this state, the

i Nk supEdy ipr estidehdd fAefreriaed Hhy tde cumressirostyd.ng 119 and the
reaction force of the sensor chanber film 113B. Incidentally, the pressure
P3 in Fig. Ihdtand, Ehg p3ssuradbfathescoiner s esd aie 1osetafranmnitded | ow pat h
fromthe ink cartridge 101 to the recording head 202. The m ni nmum spring
pressurt® the ink in the container body 102, and in the case where the
pressure of the ink in the container body 102 is less than the
predetermined value, the contact type switch 120 is put in the
10 on state.
Besides, in other words, the contact type switch 120 operates
and is put in the on state when the ink in the inside of 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 value or more
corresponding to the maximum value of the amount of ink which
20 can be stored in the inside of the sensor chambexr 142.
Here, it i1s preferable that the predetermined value
corresponding to the maximum value of the amount ¢f 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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P2-M N of the conpression spring 119 is set to becone |arger t han t he
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
transition of an output signal of the detection unit 116 according to the
exi stence of ink and the operation/stop of the pressurizing punp.
Incidentally, "there is ink" in Fig. 34 indicates the case where the
remai ni ng anount of ink in the ink cartridge 101 is a predeterm ned val ue
or nore, and "there is no ink" indicates the case where the renaining
amount of ink in the ink cartridge 101 is |less than the predeterm ned

purp. 20 GENHPES e B RERTE: Hr, £2HhE 6 aTfhR e odteet i dhni ¢ 116
[ t jnd F_ st - t] { at t.h d, [
e ot iLE & P A 4 Ml Yo 3 pekh it Tl TR s he

state Wie1e dieheckBsghg dohkeob i AALSEH ORAUY L5 B Jig pultol oy ON state

(conduction state ere pressuri Zing punp 201

i's stopgpéi,rég@rﬁq{ge%ajﬁ%r}i lnﬂitotr,]ne:bje rig® willcdd) the ON state irrespective of

t he existence of the’i i nk reservoir chamber 140. Then, in the ink

cargridge 1Gls arcididid eddvd,s arkediviRNthova LISiG: terfi980 0l Ath _
operation characteristics of the detection wunit 116, as described below, it

i's possidlrdasdbtant Pl aBpdbynghe insifdGirNtsgdissy 4t nadnbgr of the
ink cartridge 101 to the ink-jet recording apparatus 200, or to detect
troubl € 10f, the swdetbdhgorperatiddéef the contact type switch 120 can
\ be certainly performed by the simple structure.
Incidentally, in this embodiment, the movable side terminal

10 1202 is pressed upward by the raised spring seat member 117 and
thecontact typeswitchl20isswitched fromtheonstate (conduction
state) totheoff state {(non—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
120A and the fixed side terminal 120B are put in the non-contact
state, and at the time of pressurization, themovable side terminal
1207 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. Herxe, 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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That is, in the case where the remaining anount of ink in the ink cartridge
1 is the predeterm ned value or nore (for exanple, a newink cartridge 101
is nounted), when the detection unit 116 is not turned OFF although thr
pressuurizing punp 201 is operated it is conceivable that there occurs the
poor nounting of the 1ink cartridge 101 or the trouble of the detection unit
116. In this case, for exanple, a nessage to urge the user to confirm the
nounting state of the ink cartridge 101 is displayed. Incidentally,
information as to whether the remaini ng anount of ink in the ink cartridge
101 is the predeternined value or nore at the point of time when it is
nmounted in the jnk- recordlng apparatus 200 is preV|ousI stored in the

| C board 1217 RGE %&%d ign 3hts PR apdy iR thgs asmwh %é%ﬁ&%?e??l%%% case
bunp. 2047 % f%cifhie” 0 ¢ a‘iee?":?“ﬂa‘ils"tﬂhfﬂfgazetg‘; K e oo 1 DR DA 116 15"
gggctr):‘ bg‘?rfg W%r??rh%mf n&%rg??’h}(fg@‘% & as%o I nk 3% Efrfter ’a%?%oﬁw "obe
chamber 11 me 48PN 8 T fo85cARRERoLHS 1%§%§h§‘qb fochifh thgeiid e S
pr%suréf'dﬁgo'fﬂl'aﬁzloﬁ%f'@ 151?%#1%&5%%‘1&5%?}3]1%3 Srth]eoégn LRecHGhses 1 on uni t

116, the préssurizing cha Fke are First respectively

fornmed ag) sepmt e Lodi£S=rddpereafter, the tank unit and the pressurizing
unit are :

As is-understood from Fig. 33, in the state (initial state)
\ where the ink cartridge 101 is full of ink, the pressure Pl of
the compressed air becomes the ink supply pressure as it is.

10 Then, as long as the remaining amount of ink in the ink cartridge
101 is a predetermined value or more, the ink supply pressure
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 tc 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 maximally compressed state becomes the ink supply

25 pressure.
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stacked and are fixed to each other by heat caul king. Here, the ink
reservoir chanber 140 and the sensor chanber 142 are fornmed in the tank
unit in a sealed state, while the ink pressurizing chanber 141 is formed in
the pressurizing unit in a sealed state. Accordingly, when the tank unit
and the pressurizing unit are stacked and are fixed to each other, it 1is
not necessary to ensure sealing between both the units. Next, a
manuf act uri ng nmet hod of the above-nentioned ink cartridge, in particular, a
met hod of injecting ink into the inside of the ink reservoir chanber 140
will be discussed with reference to Fig. 47. First of all, in a case nenber

:s)reg\(;ingi case Whber s 705 r“c&a%%?f%ﬁﬁﬁ? P ﬁzﬁiﬁéhﬁr@ffﬁ%%%q”%fp?%ﬁ?ﬁ%%f Thi
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m dway “of t Ink 1njection passage "1 of the first case

merger Jk0ZAmenGhifleshe Rfildd seBtWadhbdB4a T Yeachesi fletiendt Rlood thgCt i on
passage 132, and cl earance foormation projecting parts 134c formed on a top

surf ace fl3He Forfthiindiaodyl Qu2waht 484#a.poThe &f risimeasineides rld2A
provided in the case nenber provi ding step has a cl earance between the top
surf acerehidin afven in the sensor chambex 142, and the ink cartridge
101 is put in the state of ink end (I/E).
Besides, as is understood from Fig. 35, in the initial state,
10 the pressure Pl of the compressed air 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 1s decreased, the
reaction force of the ink chamber film 113A and the pressurizing
chamber film1l14 graduallybecome large, and the ink supplypressure
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 air is not
transmitted to the ink in the ink cartridge 10l1. In this state,

20 the ink supply pressure is determined by the compression spring
119 and the reaction 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 10l tothe recordinghead202. Theminimumspring pressure

25 P2-MIN of the compression spring 118 is set to become larger
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the partition wall 134a and the bottomfilm 110 due to the cl earance
formation projecting parts 134c forned on the top surface 134b of the
partition wall 134. That is, the bottomfilm2110 in this point of tine is
not welded to the top surface 134b of the partition wall 134a, and is
wel ded only to the top portions of the clearance formation projecting parts
134c. In addition, the bottomfilm 110 is welded to the top surface of .the
projecting part 132a formng a part of wall surface defining the ink
i nj ection passage 132. Next, in a fluid discharge step, the ink injection
port 108 is tenporally closed, and a vacuumunit is connected to the ink

i nk reservoir, chanber

O Ty cL0% ey 21 ol 1, e, 1518 of e 0k Leseryelr,  gh
108 1 0 Phe NI 7] P ol 2. B8 P nk 1) ected nto the ink
1345 of 1 he BELTTET o a1 157 14d AP YHe Ot B 119 o1t ST I ShesT nto | he
D! 1 Bl R P SO PR 400, 8 Rl 00 A O St 1 0
PR R e e R Ty S
o PR ally I Housasenad pigs 00, Sidty sheteate fave 472
the remaining amount of ink in the ink cartridge 101 is a
) predetermined value or more, and "there is no ink" indicates
the case where the remaining amount of ink in the ink cartridge
10 101 is less than the predetermined value;
As 1s 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, thedetectionunitlléisputintheONstateirrespective
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 is possible to detect poor mounting
(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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the partition wall 110 by heat and pressure application means while nelting
the clearance formation projecting parts 134c forned on the top surface
134b of the partition wall 134a. 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 vacuumdi scharged through the ink
injection port 108. . Thereafter, 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

di sch d ink.i ~utilized, to th b | i m_nat teful . di | of
k. Burt oMo Sk HheBPnabe: YRERE (HEY (70 S (0 o (o5 0 K B 1 he

iti | 1 . if . i bl i nk |1 eak f
Phe. | nk o b PPOR T pHRE L1bb o Ead: SR o= T PP o EPF vt 1

remaing, i.n_the, rtyid 101 will t b a d after .ink in.the ink
cartri %géle quks%gg%le %S ;q/'%lugjesd?nolgﬂlrttsﬁ l’ngrggfﬁ g?i%cg%t eé:tsleoa L{rﬁej‘ er 150 is

wel ded 1t,¢; €l Héftu%%didﬁ%{ﬂﬁ&ﬁ "Ifﬁ‘h@f%%s%g%é:%gks%n%& 34" éﬂ:ba‘lfe‘?i’e”t the

i nk | eakage fromthe ink 1njection por t1oned above,” after

the i nigd § J IRRIBAHNEO 1A thlexel €3eL4QT EneNBBBS nidh ahnd N fixest case
menber 102A, the first case nenber 102A, the Second case renber 102B and
the thijnk ¢3%€ridge 101 or the trouble of the detection unit 116. In
this case, for example, a message to urge the user to confirm
the mounting state of the ink cartridge 101 is displayed.
Incidentally, information as to whether the remaining amount
10 of ink in the ink cartridge 101 is the predetermined value or
more at the point of time when it ismounted in the ink-jet recording
apparatus 200 is previously stored in the ICboard 121 incorporated
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 includiné 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 secend case
member 102B, the detection unit 116, the pressurizing chamber

film 114 and the like are first respectively formed as separate

25 bodies. Thereafter, the tank unit and the pressurizing unit are
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menber 102C are united together. As described above, in the ink cartridge
101 and the nethod of manufacturing the sanme according to this enbodi nent,
the partition wall 134a is provided in the ink injection passage 132
comuni cating the ink injection port 108 with the ink reservoir chanber

140. when the ink is filled into the ink reservoir chanmber 140, the ink

fl ows through the clearance between the bottomfilm 110 and the top surface
134b of the partition wall 134a. After the filling of ink is conplete, 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 nmenber such as the first case nenber 102A and a fl exi ble nmenber such
as the srkckeédnded arenfiisd tongechiother bnkheat ccahbkingk reservoir
chanber 140 can be readily conducted, and the ink flow passage used during
the ink injeteron Eam bk reseaNpyrseamer agf4krnchéhenkengpscehambes
complete. By formng the clearance form ng projecting part 134c on the top
surfacelﬁ%4%r%ff?ﬁ@e%aﬁﬂiP?%nt%%XluﬂBﬁa}nt?mﬁ?ﬁ afledt € canbbés stikel y
secured, between the to rface_134b of the partition wall 134a and the

bot t om TR HEPRP U7 HRS (RETHAE LA obs | BTt KO PRASACEAEINAR PSS er voi r
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Next, a manufacturing method of the above-mentioned ink

n%%erial

cartridge, in particular, a method 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 102A prior to being joined to the second case member
102B and the third case member 102C is provided. This first

15 case member 102A is ih such a state that the ink chamber film
113A and the sensor chamber film 113B afe attached to the film
welding parts 133A and 133B on one surface of the first case

member 102A, and the bottom £ilm 110 is welded to the film welding

S

part 136A and 136B on the othexr surface thereof.

20 As shown 1n Fig. 47A, 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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of welding the ink chanmber film 113A and the sensor chanber film 113B
thereto. For this reason, even in a case where the partition wall 134a is
formed as an integral part of the first case nmenber 102A, the wel di ng of
the bottomfilm 110 to the top surface 134b of the partition wall 134a can
be perfornmed w thout any problem Moreover, since the ink injection is
performed using the ink injection port 108 and the ink delivery port 106
formed in the first case nenber 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, the freedomas to the ink
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since the palir o contact termnals 1 med on the I C'board 121 are

di sposegh1shd@abyashde abeagdatdiay Bk %pg;wl_e&icw@ o thbecldahanrd 121,
the novabl e side term nal 120A and the fixed side termnal 120B of the

cont actfdnmpe: Sov L Jledt iGan pae-teasizlay: . antn cadd at by, bEloeghdttomtHl ment act
with the pair of termnals 23 while being elastically
110 is welded to the top surface of the projecting part 132a
forming a part of wall surface defining the ink injection passage
10 132.

Next, in a fluid dischaxge step, the ink injectien port
108 is temporally closed, and a vacuum unit 1s connected to the
inkdeliveryport 106, wherebyairinthe inside of the ink reservoir
chamber 140 and the ink injection passage 132 is discharged and

15 decompressed.

Next, in an ink injection step, ink is injected from the
ink injection port 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 1342 and the bottom film 110 and flows into the inside of the
ink reserveoir chamber 140.

After the injectionof inkintethe 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 134z to close the ink flow
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defornmed, and the structure of the novable side termnal 120A and the fixed
side termnal 120B can be nmade sinple, and further, in the mddle of

manuf acture of the ink cartridge 101, it is possible to easily visually
confirmthat the novable side termnal 120A and the fixed side term na
120B are certainly in contact wth the pair of contact termnals 123.
Besides, in the ink cartridge 101 according to this enbodi nent, as shown in
Fig. 28, the pair of contact termnals 123 are disposed outside the antenna
menber 124 fornmed of the coil-shaped pattern, so that it is possible to
ensure the distance between the antenna nenber 124 and the novabl e side
termnal 120A and the fixed side termnnal 120B of the contact type switch
120, am@SEECHrdi Agl Ehisi flicy passialiee clesangi §LERat 3&n sélc@dt A Fidve
transmtted from the antenna nenber 124 interferes with the novabl e side

term ndl78: FICA RATF M F ikt &t HRdRhdC B LRsTHEACs it Thk
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as showmsidithidh PaksaeMm INGPAde it HOMACH ARIBNA Sort 108 and
the partition wall 134a is vacuum-discharged through the ink
injection port 108.
10 - Thereafter, in an injection port closing step, the seal
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 peort 108
and the partition wall 134a is vacuum-discharged, and the thus
15 discharged ink is re-utlilized, to thereby eliminate wasteful
disposal of ink.
Further, no ink remains between the ink injection port 108
) and the partitionwall 134a. Therefore, it is possible to prevent
ink leakage from the ink injection port 10B. Further, such a
20 feeling as.1if 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 is more surely prevent the ink

25 leakage from the ink injection port 108.
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123 and the control IC 160 are di sposed inside the antenna nenber 124
formed of the coil -shaped pattern, the area of the board body constituting
the I C board can be made small, and nmanufacturing cost can be reduced. As
descri bed above, in the ink cartridge 10.1 according to this enbodinent,
since the tank unit and the pressurizing unit individually include the
seal ed chanbers, it is not necessary to ensure sealing between both the
units, and the assenbly or deconposition of the ink cartridge is easy.
Besides, in the ink cartridge 101 according to this enbodi nent, the
conpressed air is not brought into direct contact with the ink chanber film
113A, but the pressurizing chanber film 114 deformed by the contact with

t he conpresdet mantiangst ghghe . i afbercoht datk vist Angreteskiehanbee ikm 113A.
Thus, the amount of air _perneating through the ink chanber film 113A and

di ssol ASRETT 1% Hhaiet df b s ipfr d3588 £858 Pamger dbtle, tREAE HES | overi ng
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enbodi nent,, the mmuni cati on through an electric wave is perforned between
the i nke§HeY gc%fcgi?ﬁealﬁbnatrea‘{]utso %nd the 1C board 121 by using the
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jet” recording apparatus and the 1 nk cartridge econes
partition wall 134a is provided in the ink injection passage
132 communicating the inkinjectionport 108 with the ink reservoir
chamber 140. Whenthe inkis filled into the ink reservoir chamber

i0 140, the ink flows through the clearance between the bottom film
110 and the top surface 134b of the partition wall 134a. After
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 113A, injection of ink iﬁto 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.
Furtheyr, when the ink reserveoir chamber 140 and the ink injection

25 passage 132 are decompressed prior to the ink injection, a part
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unnecessary, and it is possible to avoid trouble of poor contact which

becones a problem when the electric contact is provided. Incidentally,
although it is difficult to supply large electric power by the
conmuni cation through the electric wave, in the ink cartridge 101 according

to this enbodinent, the detection wunit 116 for digitally detecting whether
or not the remaining anount of ink is the predeterm ned value or nore is
provided, so that it is possible to detect the remaining anount of ink by
use of small electric power. Besides, in the ink cartridge 201 according to
this enbodi nent, since the detection unit 116 is operated by the pressure
actually applied to the ink in the_ink reservqir chanber 140 _fromthe
conpr estedng inkjinjechRritasass deltarhrsey Jdife PERE 1&4icst BRdd 1912t he

del i ver f the ink fromthe ink cartridge 101. esides, in this
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subst anti al | squar e . secti, on the reacti orce_at the tinme of defornmation
ot ha sens B R e P L B oaef mettin 02h Y € ftndd S b orater sl be 1 o
deformith en

r

i b | | .. ITh it.i
possi bI%&" 1ec[a83 ]gee fog‘{ n"? e% CJI[ 1 i[IWeT%% 3%5’5%% Ztrﬁerﬁ%‘gé e%s&{‘ ﬁ%h%nﬁf?wg% Jnlléé sensor

Chagbere 44210865 998 4P g 495! 1) 945101 ACSOI LD uk Disceodt ent

I s possiblé ect e point o reservoir

Pha”befnja"e@théraml?swsﬂt?ﬁ% Ega\%ﬁﬁ,t&%ﬁﬂ%%asl@%@@fe s142 4 se{eldgd W th
ink, that 1s, the point of tinme when the ink near end (N occurs. Thus,
it is pRssi hizea @sayetde§Ued #h Shitedbb@Npart of the first case member
j 1022, the welding of the bottom film 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 regquired in a case
of an ink caxtridge constructed by an ink bag. Accordingly,
15 the freedom as to the ink injection direction during ink filling
is high. For this reason, the ink cartridge 101 can be arranged
such that the motion of the heat and pressure application means
) for welding i1s 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 ink 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 horizontallyas reguiredina 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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that the ink end (1/E) occurs in the mddle of printing and the recordi ng
paper is wasted. Besides, in the ink cartridge 101 according to this

enbodi ment, the anmount of ink which can be supplied fromthe point of tine
of the ink near end (NE) to the ink end (I/E) is determ ned by the anount
of ink in the sensor chanber 142 at the point of tine of the ink near end
(NE). Then, since the amount of ink in the sensor chanber 142 at the point
of time of the ink near end (NE) is determ ned at the design stage, this
ink anobunt is stored in the IC board 121 of the ink cartridge 101, and the
remai ni ng anount of ink is rewitten into the predeterm ned anmount of ink
at the point of tinme when the detection unit 116 detects the ink near end
(N E) cossachattsirminedsmig pdesitgkde ono thecdfabelayd jl@dgerehdippiosecof tine
of the ink end (1/E) . Thus, it is possible to avoid such a situation that
a j udgsere by EhﬁeeQUOWQIEBe|Lpn9ﬂ§ddeaﬁnhagghOhanstﬁé|i§<hﬂd%ﬂligﬁalns in
the ink cartridge 101 and the ink is wasted, or an erroneous judgnent that
[k SuFPECREHEPE 5§ deret iani s heidOPapefotbh Hed i and A iBa b

actual ly q@éses and the ink end (I/E) arises in the mddle of printing and

the rE8&otl FEaTEr TYRS Rabiteh 1%@5‘?% ¢ eaficky ERE emtAtnbY Brmiaddnsuned
framthe_ point of tinme of an ink full-tan e to, the p0|nt f time of
the i r‘lE‘tﬁe%ﬁ’nE?ﬁt (”N/tﬁ the p&é‘Fe?:Fntﬁé'H-'L&tallshJé:’ e 56*%%%%5 R anmount
5 oL OHB e o, LR LS B B S SRR e
wei ght a?:h Qﬂe'ﬁ&éﬁ %Eh%ttéﬁﬂn%l Glci‘rOrBeggﬁ%e made simple, and further,
in the middle of manufacture of the ink cartridge 101, it is
possible toeasily visually confirm that the movable side terminal

10 1202 and the fixed side terminal 120B are certainly in contact

with the pair of contact terminals 123.

Besides, intheinkcartridge 101 according to this embodiment,
as shown in Fig. 28, the pair of contact terminals 123 are disposed
outside the antenna 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 movabkle side terminal 120A and the fixed side
terminal 120B of the contact type switch 120, and accordingly,
it is possible to avoid that an electric wave transmitted from
the antenna member 124 interferes with the movable side terminal
20 1202 and the fixed side terminal 120B.

Besides, inthe inkcartridge 101 according to this embodiment,
since the movable side terminal 120A and the fixed side terminal
120Bmade of theconductlveelasticmember arebrought 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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on the basis of the nunber of tines of discharge of ink droplets. By this,
the accuracy of calculation of the ink consunption anmount after the ink
near end (NN E) can be raised, and the point of time of the ink end (I/E)
can be nore accurately judged. Besides, in this enbodi nent, since a signal
to detect whether 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
remai ni ng amount of ink in the ink cartridge 101 beconmes the near end (N E)
are the sane signal outputted fromthe detection wunit 116, the mechani sm
for detection can be sinplified. Further, in this enbodinent, the m ninmum
spring pressure. P2-MN of the conpression spring 119 is ,set to be | arger
Chan tHEXSE 350F ST TRPPS 14D T WE FRokeRcl, PE508RE: 1RRE FARTART ¢ ho

hanb 142. be .__Fi gs. , 36 d,36C show, ified
S GO reh o Mo B 1, R BIE e R e
36A, 36B and 36C to.th ti t at f Figs. 31A, 31B and
0 Ao ERRRREY SO L R A Re BRIt 2eRsRE e FoRane tRuai fied

I i i . .

CXATD! oo AEISHEARAL hatber LD A g sERgRL ShAAle lfERtEn |
chagberénigefigeﬁecgﬂebngagpanbgr film113A and a sensor chanber film 113B
are constructed as separate” bodies, and both the films 113A and 113B are

di sposed so 831 a8sPa@Shov] 1€61502 of, AL haKagbIHIn{ddet d134na0d a press
direction to the sensor chanber film 1138 are opposite to each other. Al so
in thisippdifd ethecxenptel ®f lEotsrsiMTispdisdddihbBede the antenna member
124 formed of the coil-shaped pattern, the area of the board
body constituting the IC board can be made small, and manufacturing
10 cost can be reduced.
As described above, in the ink cartridge 101 according to
this embodiment, since the tank unit and the pressurizing unit
individually 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 ink cartridge 101 according tothis embodiment,
the compressed air is not brought into direct contact with the
ink chamber film 113A, but the pressurizing chamber film 114
deformed by the contact with the compressed air is brought into
20 contact with the ink chamber film 113A. Thus, the amount of air
permeating through the ink.chamber film 1132 and dissolving in
the ink can be suppressed to a large degree, and the lowering
of print quality due to the disselving of the air into the ink

can be prevented.

25 As described above, in the ink cartridge 101 according to
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f oregoi ng enbodi nent can be obtained. As a nodified exanple of the above
enbodi nent, as shown in Fig. 37, heat caulking ribs 151 may be forned at a
tank unit 150 side, and through holes 153 for rib insertion my be forned
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-caulk. Incidentally,
seal ing between the tank unit 150 and the pressurizing unit 152 is
unnecessary. As stated above, the heat caulking ribs 151 are fornmed at the
tank unit 150 side, so that when a used ink cartridge is deconposed and is
recycl ed, , the pressur|2|ng unit 152 which is not subjected to deformation
by heait%%%l%m¢ﬁp%ﬁﬁp e yOmE N g2 f3on §hr§V9@hP§ e PﬁEéthEaBFe§§ur|2|ng
unit 152 i h the detectjon unit 116 ipcluding the e 5 nsi e | C board
121 is RfES %E@ betwesl theythkaleh E8SPrIEMRICIRRARS Fitt @@ yEb?ng can

'l cat Ba B dgtoi TR HRSFIEEen: Ranare Dok dnth TR ﬁﬁér?%&%ct.on of
TR i R R
et SO OB o o A D Ay 50 12
10 iR ale U LNEOH SNre IS R R RS
directi prc®fdinNg 4fpaPsh€ 200 and the ink cartridge 101 becomes
unnecessary, and it is possible to aveid trouble of poor contact
which becomes a problem when the electric contact is provided.

10 - Incidentally, although it is difficult to supply large
electric power by the communication through the electric wave,
intheinkcartridge 10l accordingtothisembodiment, thedetection
unit 116 for digitally detecting whether or not the remaining
amount of ink is the predetermined value or more is provided,

15 so that it is possible to detect the remaining amount cf ink

by use of small electric power.

Besides, inthe inkcartridge 101 according tothis 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 embeodiment, since the sensor chamber through
hole 112 is formed to have the substantiaily square section,

the reaction force at the time of daformation of the sensor chamber

25 film 113B becomes small, and it becomes possible to deform the
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the detection unit can be easily and certainly brought into contact wth
the plural termnals of the IC nodule, and the structure of the termnals
at the detection unit side can be nade sinple, and further, it is possible
to easily visually confirmthat the termnals of the detection unit side
are certainly in contact wth the termnals of the IChodule side in the
m ddl e of manufacture of the liquid container. As described above,
according to the invention, in the liquid cont ai ner constructed such that
the pressurized fluid is sent into the inside of the liquid 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
i s act lﬁaﬁns;prppéwhﬁmzéalrbyltmbmé@@&ha@%ﬁwmd Thugs déséfiprss dbkfve,
according to the_invention, in the liquid cont ai ner caonstructed such t hat
the pré<sGeriddyufateSt iR PESRT HhehrRERdRE ofhe HEY FgutBe AR her so
that th %Hig4h1 the inside of the container is delivered to the outside,
%ﬁﬁﬂﬁ judge whether the liquid in the inside of the liquid

contalner [ ual | res uriz ess rlzed l.ui d,, and the liquid

‘o Tt e Pediis ‘5"55‘35%@'5@5%& I CQae TROTA

Incz;rg' S’tgcfso t%eﬁgl"e”“ %Qtect Lhe | 'q%t ofC qg}ié' ) Coﬂlﬁttgctﬁé’ n‘t?h that
(3

t he pressuri I's sent I'nt O i NSi de of I qul cont al ner

that thedd A Rankble FARLA D8RS g;‘?}'uéM:?ESQ 4 tt% L§b§ech§rt&?er
assenbling and’ econposi ng work can made easy e5| according to the
invent iy iish £578 bOL SR DOk YPBat is, the point of time when the ink
near end {N/E) occurs. Thus, it ispossibletoavoidsuchasituation
that the ink end (I/E) occurs in the middle of printing and the
10 recording paper is wasted.

Besides, intheinkcartridge 101 according tothis 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 sensor chamber 142 at the point of

15 time of the ink near end (N/E). Then, since the amecunt of ink
in the senscor 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 sitwation that a judgment of ink end (I/E) is

made although ink sufficiently remains in the ink cartridge 101

25 andtheinkiswasted, oranerroneous judgment that inksufficiently
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of liquid container, it is possible to realize the structure which is easy
to recycle. Further, according to the invention, in the foregoing type of
liquid container, it is possible to prevent the pressurized fluid
introduced into the inside of the container fromdissolving in the |iquid.
As described above, in the liquid container according to 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 predeterm ned val ue or
nore is provided, and the output signal of this detection unit is
transmtted to the liquid consum ng apparatus by the electric wave, so that
the electric contact between the qui d consum ng apparatus and the liquid
cont ai F&Ma1nseesmade apkbeughiie éﬁh eintd (T/Bbsdmast a6tudoily 3 HeS§Foubl e  of
poor cont h becones. the problemin the case where the

cont actach%blem}r“&eﬁndﬂg‘?ﬁ)Eﬁﬁbaf—‘ﬁeh{’ the 1 dH @ Do R Fet 1709 "’Eri‘é 1ﬁ\r‘F‘ventl on
w Il be descr.ibed with, referen e to Figs. 39 to 46. In the third

enbodi MERCE Y SRS + t hr ough hoI e 112 of the second enbodi nent is
formed as sensor ch rrber recess. 212 ers of t t hird enbodi Jrent
correspondl %g F6" g erla[%dm Otfhén e&?ﬁ’tfué‘}% rr%%tqh émlcﬂanot ed by

Sa%ef rgfm%r eiagotl lasca rlfssetg%f k tjiec%%‘ln erod i tlfoa{}}de thei r

i cate SCI’IptIOI’]WI eom IanCIon por ormed in

a f' rst n%%%a@e%%lr (ROZA GAMHURLEALASaVAL LD 44k SharDere thpugh fiol e 111

t hr oug
amount is stored in the IC board 121 of the ink cartridge 101,

so that at the poeint of time of the ink near end (N/E}, information
relating to the unit weight of an ink droplet can be corrected

10 on the 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

15 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 cutputted from 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, 36Band 36C showamodified example of the foregoing

25 embodiment, and the respective states of Figs. 36A, 36B and 36C
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an ink injection flow path 132. Besides, the ink chanber through hole 111
and the sensor chanber recess 212 are communi cated with each ot her through a
narrow conmuni cati ng path 135A. Further, a filter nounting part 131 in
which a filter 130 is inserted and the sensor chanber recess 212 are
communi cated with each other through a narrow comuni cating path 135B

Then, in an ink cartridge 101 according to this enbodi nent, as shown in
Fig. 37, a small hole 137 is formed 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 conmmunicating path 135B for connecting the sensor
chanber recess 212 and the filter nmounting part 131. A ring-shaped

pr oj ectdosrepp®nst gjcedhiengesprestavehatihes def ofighe IhsctiRmtheriG.ecess 212
is formed in the small_hole 137. The ring-shaped projection 138 is forned
of el astic At 8PPy, irfciGesbal 1), the imkbdrtréedoexanpreding EhdkHdis n Fi gs.
44 and 45, one end_of a nparrow comrunicatin ath 135A for connecting an

ink ch i AP HBt 811K ARACRVSRHSHRTERANLAY 2PEES8n295 ChalPed so be
comnectes, \9s B kalE) Sl LI RLE Sase oney ol SR,
(114 S0 RS A ST 300N o8, OB LR! R0t e 2l part
(0, 1 B ROUTIY ok AMELTh 30 LEAIL L0000 S liP O AR, I, o
conpressefpoth the films 113A and 113B are disposed so that a press
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 ribk insertion may ke 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 132 in which the

25 detectionunit 116 including the expensive ICboard 121 is disposed
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air, the sensor chanber film 113B constituting the novable part displaced

i n accordance with the change of volune of the sensor chanber 142 is
pressed to the tip of the ring-shaped projection 138, and by this, the

smal|l hole 137 is sealed to be openable. As described above, according to
the ink cartridge 101 of this enbodinment, in the state where ink in the
ink reservoir chanber 140 is not pressurized by the conpressed air, since
the snmall hole 137 is sealed by the sensor chanmber film 113B, the inflow
of air into the inside of the ink cartridge 101 and the |eakage of ink from
the ink cartridge 101 can be certainly prevented. Besides, since the snal

hol e 137 and the ring-sh j ecti 138 be dj d jnside th
ensor CEAMBEF CEASS b atl CoF T LIy P 8Bl ) TEYEHF BALC e BB s ki nce the

sensor chan‘%%r?ifdielsm %%B%ﬁ%ceé:}lsetri Eg]tréltdi naeldlt %g{ gr%\élabl Rart ef %roquﬂleaell,{tng t he

smal |l hol e i'st’he "ne gi y §§§)y or cons uti'ng the

for 1AS SHarFharken ot T R e o A e e P IR Thae
th | e | h @ probi ém
Beci dos, RS AR Enane e et LS ¢ Tt o the i e aeer

SO 5t hatoalrd rii SigROID IO iy f & IVLHRN L ANRS RN tHN AR diltmiE3B fideom bei ng
damaged by repeated contact with™ the ring-shape projection 138, and the

seal i ngyofoi hg sdmalik helwyssdidyldy ot bersensvy whandal shichm i3k adrrbe made
certain. Besides, in this enbodinent, since the sensor chanber
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 liquid 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 inte 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 liquid container.
As described above, according to the invention, in the liquid
20 container constructed such that the pressurized fluid is sent
into the inside of the liquid container so that the liguid in
the container is delivered to the outside, it is possible to
judge whether the ligquid in the inside of the ligquid container

is actually pressurized by the pressurized fluid.

25 As described above, according to the invention, in the liguid
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recess 212 is fornmed to have a substantially square section, reaction force
at the time of deformation of the sensor chanber film 113B becones snall
and it becomes possible to deformthe sensor chanber film 113B by a smal |l
pressure. Thus, a pressure change of ink in the sensor chanber 142 can be
certainly detected. 1In the first to third enbodi nents di scussed above, each
of nmenbers, such as case nenbers 10, 20, 102A, 102B, 102C, <constituting the
cont ai ner body and nenbers, such as filmnmenbers 17, 18, 46, 113A, 1138,
114, 110, attached thereto is preferably nade of polystyrene or

pol ypropyl ene for the purpose of enhancing heat - wel di ng. Each of the film
menber may be a single-layered filmnmenber or a nmulti-layered film nmenber.

| n cas€odftaiper RANSIUGiEeEIGN mhvEntide, Prossydr zed tHalid 11h m@&fer, which
forms g surface to be heat-welded to a case nenber, is made of , the sane

mat eri N8 Wikatlsridme o e te@ed PR aHmen SCaydiadd the I'hdvefbem i s

e o, LB AL E LIt L e
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the liguid in the second reserveoir chamber can be used up.

As described above, according to the invention, in the liquid
container constructed such that the pressurized fluid is sent
into the inside of the liquid container so that the liquid in

10 the container is deliverxed to the outside, the assembling and
decomposing work can be made easy.

Besides, according to the invention, in the foregoing type
of ligquid 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 container, it is possible to prevent the pressurized
fluid introduced into the inside of the container from dissolwving

| in the liguid.

As described above, in the liquid container according to

20 the invention, the detection unit for digitally detecting whether
or not the amount of ink storedinthe inside of the liguid container
is the predetermined value or more is provided, and the output
signal of thisdetectionunitistransmittedtothe liquidconsuming

apparatus by the electric wave, so that the electric contact

25 Dbetween the liguid consuming apparatus and the ligquid container
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cont ai ner body and which is at least in part defined by a first flexible
menber; a second reservoir chanber which is |ocated within the container
body and which is at least in part defined by a second flexible nmenber; an
urgi ng nenber which urges the second flexible nmenber in a direction froma
first position to a second position; a liquid delivery port forned in the
contai ner body; a first flow path through which the first reservoir chanber
is in fluid communication with the second reservoir chanber; and a second
fl ow path through which the second reservoir chanber is in fluid

comuni cation with the liquid delivery port, wherein the second reservoir
chanber expands to cause the second flexible nenber to reach the first

posi t i CRCRAES WIESEFSEnYs &5l ildd th i tiife 1O Ao id i & ehiser to the
l'iquid %xisting a, predet erm ned anount or gﬁre .n the first . reservoir
P opEg

chanbePX BO%%h GEAVROAR AP $RIMER At UPTERI G - Bi T, CRERtHETTE &dHpr i si ng:
a sensor. which is disposed adjacent to the second reservoir chanmber and
whi ch FEEEEL Gt He SFESHESSF 1 exi bl e menber reaches the first
posi tion. 3T Th% | uil coQtainer according to claim2, wherein the sensor
i ncl udes: a ct fixed relative to the contai ner

5 A third embodiment of the invention will be described with

reference to Figs. 39 to 46. In the third embodiment, the sensor
chamber through hole 112 of the second embodiment is formed as
a sensor chamber recess 212. Members of the third embodiment
corresponding to members described 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 membex
1022 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 135&. Further,
a filter mounting part 131 in which & 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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body; and a novabl e contact novable relative to the contai ner body by the
second fl exible nmenber. 4. The liquid container according to claim 3,
wherein the novable contact is separated fromthe stationary contact when
t he second fl exible nmenber reaches the first position. 5. The liquid

contai ner according to claim3, wherein the novable contact contacts the
stationary contact when the second flexible nenber reaches the first
position. 6. The liquid container according to claiml1, wherein the urging
menber includes a bellows structure fornmed in the second flexible nenber.
7. The liquid container according to claim1, wherein the urging nenber

i ncludes a spring disposed between the container body and the second

f 1 exi bing oretiberimgidkdow Si thee t fensgecomanbéyyurecess e 1di is chanbed . 118. The
l'iquid container according to claim?7, wherein the urging nenber further

i ncl uddwe atnzlkcheieal 37 cHmiucingeshaped ot sposeen bkifeed foemepri ng and
the second flexible nenber. 9. The Iliquid container according to claim?7,
wher ei?f e¥esigimatershbbr further includes a spring seat menber novably
supported by the container body and di sposed between the spring and the
second fl exiBFederibklY, 5 rAdifGEc ceshPacnePSagborai af Fdget aff 1,

mhgrein t he second. reservoir chanber, contracts to cause the second
and 45, one end of a narrow communicating path 135A for connecting

an ink chamber through hole 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

10 to open into a bottom periphexal part of the sensor chamber recess
212.

Then, in the ink cartridge 101 according to this embodiment,
as is understood from Figs. 41A, 41B and 46A, in the state where
inkintheinkreservoir chamber 140 isnotpressurizedby compressed

15 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—shapéd projection
138, and by this, the small hole 137 is sealed to be openable.
As described above, according to the ink cartridge 101 of
20 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 f£ilm 113B, the
inflow of air into the inside of the ink cartridge 101 and the
leakageof inkfromtheinkcartridge 10l canbecertainlyprevented.

5 - Besides, since the small hole 137 and the ring-shape
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flexible menber to reach the second position by the action of the urging
menber wen the pressure applied through the first flexible nmenber to
liquid existing in the first reservoir chanber is released. 11. The liquid
container according to claim1, wherein the second reservoir chanber
gradual |y contracts depending on consunption of the liquid by the liquid
consum ng apparatus after the liquid in the first liquid reservoir chanber
has been consuned with the pressure continuously applied to the first
flexible menber. 12. The liquid container according to claim1, further
conprising: an urging nmenber which is disposed between the container body
and t hereiestibhepibite Im8nicen fred ddgpoised theifler $he |siequsiod ChsEmbedi r
chanber, and which urges the first flexible menber to apply the pressure

t hr ough4? hesppacst efifagibneymifbad sot e*cRélengui d existing in the first
reservoir chamber. 13. The |iquid contai ner acqordin% to claiml1, further
conpri si ng: BESicsdowSiAiceh the Ben®ed ichamkercditai RACBhsopsEdduMineh faces
the first flexible nenber, wherein an urgi ng nenber of the |iquid consum ng
appar atd38 PeVEEdEs HRglte frg ?ﬁélPP@thFIé%ﬁ%&ehﬁéﬁbé?7tHPoG@ﬁ MeAPeR ndow t o

POt oo PEPER ST e rSRT SERAnGEY, SERE SHE TLPAuEHSC SRPEHe £ IEBEEPAR gt o ¢ & m

1, furtlpe.lis not necessary to additionally provide a new member for
the small hole sealing, and there does not arise such a problem
that the number of parts is increased and the layout becomes
complicated.

10 Besides, the ring-shape projection 138 is formed of the
elastic material, so that it is possible to prevent the sensor
chamber 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.

15 Besides, in this embodiment, since the sensor chamber
recess 212 is formed to have a substantially square secticn,
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 a small pressure. Thus, a pressure
20 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 film members

17, 18, 46, 113a, 113B, 114, 110, attached thereto is preferably

5 made of polystyrene or polypropylene for the purpose of enhancing
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conprising: a sealed space, which is located within the container 10 body,
which is sealed fromthe second reservoir chanber and which faces the first
reservoir chanber; and a pressurized fluid introduction port which is forned
in the container body and which is in fluid comunication with the seal ed
space, wherein pressurized fluid can be introduced into the seal ed space
through the pressurized fluid introduction port to apply the pressure
through the first flexible menber to the liquid existing in the first
reservoir chanber. 15. The liquid container according to claim 14, wherein
the seal ed space is at least in part defined by the first flexible nenber.
16. The liquid container according to claim14, wherein the sealed space is
at | eadteatrvsakdingesf i Faghbpfatiri %almfm@wpw i@t nperd coM Bkt ad ¥eX®d h t he
first flexible nenber. 17. The liquid container according to claiml15,

wher ei 110 METRAHR fhet B 1Iyerrs  Lidm imegtbegase IReffee Cfattfas a first

recess and the firs flexible menber closing.an opening of the first recess
and t hgturlééfhl lf‘?fi: 53l membRt o & QPiGt gﬂ%b@rlm d??g“%fe%'ec Rase
menber that has a second recess.,and.that is coupled to the first case
Tonber O TEer 74 AP oR BE ORRbe "5 CetnEOSR AT TECHRET ante (PRTT 16y

1 axi blig, TRUBE" a1 83 10, L TN oFOPRAI NI, AERREY| NOrhQ LA AG) o g i 1
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 2 gas—impermeable property.

16

- 98 =



the container body includes: a first case nenber that has a first recess and
the first flexible nenber closing an opening of the first recess and that
defines the first liquid reservoir chanber; and a second case nenber that
has a second recess and the third flexible nenber closing an opening of the
second recess and that, defines the third recess, wherein the second case

menber Ié;;ﬁieqog? ﬂﬁtﬁmﬁj‘ugsﬂ rst case nmenber to contact the third flexible
menber i bl e nmenber. 19. The liquid container according
to clain118,1mhereidiq&&ﬁfcontamase penbainbhag d ifqurd htd| i uppideder

formng a bottomof the first recess and opposite to the first flexible
menber . ©903 FHEWFqGPESUIHTE AEPFA ¢PHRF 1@ Hi9n 17 or 18, wherein the

pressurized fl%bgtbqgkgdqﬁkhpn port is forned in the second case nenber.
21. The liquid container accordlng to claim17 or 18, wherein the first
case menber hastarshi rniasream@sr hahiamgpean wpehi ngs closedeldy whehiecdbe

fl exi bl nb t he, . d | ch Th
i qui d CSHEARASE SRESY ATy (BRErh: Mo 12E s SPhePqTT s Bepraeth &Y ménber
and thefggggnglg&gkﬂglqugﬁhgr are constructed by a single common film

menber attached to the first case nenber. 23. The liquid container
accordi ng toaclsgeend frecekaielir chamber which is located within the

container body and which 1is at least in part defined by a
gecond flexible member;

an urging member which urges the second flexible member

( in a direction from a first position to a second position;

a liquid delivery port formed in the container body;

a first flow path through which the first reservoir
chamber is in £fluid communication with the second reservoir
chamber; and

a second flow path through which the second reservoir
chamber is in fluid communication with the liquid delivery
port,

wherein the second reservoir chamber expands to cause the
second flexible member to reach the first position when
pressure is applied through the first flexible member to the

( liquid existing a predetermined amount or more in the first
reservoir chamber.

2. The ligquid container according to claim 1, further
comprising:

a sensor which 1is disposed adjacent to the second
reservoir chamber and which detects whether the second
flexible member reaches the first positiocn.

3. The liquid container according to claim 2, wherein
the sensor includes:

a stationary contact fixed relative to the container
body; and

a movable contact movable relative to the container body
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conprising: a liquid injection port formed in the container body; a third
flow path which is at least in part defined by the container body and which
is for communicating the liquid injection port with the first reservoir
chanmber. 24. The liquid container according to claim23, wherein the

contai ner body includes: a first case nenber that has a first through hole,

the figfgtefilexibbgamenbripekoghBean opening of the first through hole, a
first groove connecting the first through hole to the liquid injection port

and a third 4| exi Bhe femhdd ctostagnan aggpasiitng. topernilagmof3 t hehéresn

t hrough_hol e and.an opening of the groove_to r ectively define the first
[ aui d Fa8e PoSRP R e Cond ot MEHATY | GhPPathe. 24 Pd T aEBREal nor
accor di PHehOr b ab8t3Ad Whekeble mBRbEL' $hachse ﬁa_@bqrir@%sﬁ@s%q@m t hr ough
hol e, the second flexible nmenber closing an opening of the second through

hol e, and a5fourThef légwick aerbainelosiceeraingppesi céadpent ngwbereine
d h | ' ' The, Liquid
secons LIEOUBNATLE d3hdLL eUe RgE L RRRE Vg DRIy gy

cont ai nér accor m wher ei'n and t he

fourth &kexhdl £18R0IbEE membeengkbubkedcas diskRgbesaemmen fil m nmenber. 27.
The liquid container according to claim26, wherein the first case nenber
has a second® gr ooVBecdrifdtid n§PRRR1IRPF SRCARGEGh FRI €184 ™ her s¥BBRALRNr ough

hol e, aﬁggfﬁggﬁﬁﬁim%éﬂefh?nciﬁ&QBdéﬁééﬁThwé cLogeduRY HG-wd'9l £ £RETON

filmne
gecond flexible member.

7. The liquid container according to claim 1, wherein
{ the urging member includes a spring disposed between the
container body and the second flexible member and outside the
gsecond liquid reservoir chamber.

8. The liquid container according to claim 7, wherein
the urging member further includes an electrically conductive
plate disposed between the spring and the second flexible
member .

9. The liquid container according to c¢laim 7, wherein
the urging member further includes a spring seat member
movably supported by the container body and disposed between
the spring and the second flexible member.

10. The liquid container according to claim 1, wherein
the second reservoir chamber contracts to cause the second
flexible member to reach the gecond position by the action of
the urging member wren the pressure applied through the first
flexible member to liquid existing in the first reservoir
chamber is released.

11. The liquid container according to claim 1, wherein
the second reservoir chamber gradually contracts depending on
consumption of the liquid by the liquid consuming apparatus
after the liquid in the first liquid reservoir chamber has
been consumed with the pressure continuously applied to the

first flexible member.
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define the first flow path. 28. The liquid container according to claim 27,
wherein the second flow path is at least in part defined by the single
common fil mnmenber. 29. The liquid container according to claim 24, wherein
the first case nenber has a partition wall that is located in the first
groove and that is attached to the third flexible menber to divide the

third flow paph i 958 aifduitl £68tQMNMEP abldr@iGemMmuni eahkan W t Bylpgeti rst
reservoir and a second Tregion in fluid comunicCation with the liquid
i nj ecti epmporeingd®d. The |iquid container according to claim?29, further

conpri si ng: seal. . er .at hed to_t fir mber an L. gsing the
liquid injec POH% 6g§v%§T#%¥%gﬁ?%%%i§Sc§§§gpﬁ%? %%%%?%ﬁhgg?% 8$3F%%§?r
wher ei Nbod{ heant givige MeErher héseaibbwabhempert oht asitidigid hehesecondt

fl exi ble menmber; an opening of the first flow path to the second reservoir
chanber liguéfosedepy Aiffe FRfEPEE, pard Whidheusgedsndhel Sdbtte TheNbbie

| ocat edyahpLbecseeand pasid i dhen WIERIe e £RPRLT POLILOUONCiE, T 7ot

fl exi bl e"menber 't o i'd existing iTst reservolr chanber 1S

rel easetloc S8Re Thguldqekdseongainethacgatdtngeterebarmchamiaer.ein: the
urgi ng nenber has a npvabl e part contacting the second flexible nmenber; an
openi ng of thé-setBfd B DafAEBILRE Secorging to claim 1, further

comprising:
a window which is formed in the container body and which
faces the first flexible member,
( wherein an urging member of the liquid consuming
apparatus is accessible to the first flexible member through
the window to apply the pressure through the first flexible
member to the liquid existing in the first reservoir chamber.

14, The liquid container according to claim 1, further
comprising:

a sealed space, which is located within the container 10
body, which is sealed from the second reservoir chamber and
which faces the first reservoir chamber; and

a pressurized fluid introduction port which is formed in
the container body and which is in fluid communication with
the sealed space,

wherein pressurized fluid can be introduced into the
sealed space through the pressurized fluid introduction port
to apply the pressure through the first flexible member to the
liguid existing in the first reservoir chamber.

15. The liguid container according to claim 14, wherein
the sealed sgpace isg at least in part defined by the first
flexible member.

16. The ligquid container according to claim 14, wherein
the sealed space 1is at least in part defined by a third
flexible member contactable with the first flexible member.

17. The liguid container according to claim 15, wherein
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reservoir chanmber is closed by the novable part via the second flexible
menber | ocated at the second position when the pressure applied through the
first flexible nenber to liquid existing in the first reservoir chanber is
rel eased. 33. The liquid container according to claim1, further

conprising: an |IC nodul e which has an antenna nenber and which is disposed

within the coptainer BLoAY- id#1uhRe:liquid container according to claim 33,
further conprising: a sensor which is disposed adjacent to the second

reservoir chanbérgstwhbek detbetrs tWast has ehdéigetome cllsexidice threrfberstr eaches
the first po§itio§ and ich hs electricallx. conn cgﬁq tg.the | C nodul e.
35. A |iqui di¢ORERT RemONE: r GAPEARSudH t RREMBOpr¥ssiPE TH5°RppFreEast o
l'iqui d hAgachhguhdreaakakRengighaniequiy desRreSIW @i Or egsiri zed fluid

fed froma pressurized fluid introduction port to feed the liquid to a
| i qui d consu@i Bgcoagparseuseasn Lhatgliap del sseeyd pbeeessi guRrdthatalipi quid

cont ai niag, ¢amber che select ively prassuriged from optside,ta Jbeed the
liquid i Pre | rquird “containing chanber to a.?qu|d consum ng -appar at us
froma thgukdcdali veeyspoahd @hel ifquisd ifn exablliequicthibe@nt ai ni ng chanber is
constantly pressurized by a built-in pressurizing unit to feed the |iquid
to a liquid 1Benstiftnd ishpst LRt 2ierr aarrgufdndelfioverhaiior 6. t WBerpani d

Contain@ﬁec8gHEg§h@9:body includes:
a first case member that has a first recess and the first
flexible member closing an opening of the first recess and
( that defines the first liquid reservoir chamber; and

a second case member that has a second recess and the
third flexible member closing an opening of the second recess
and that, defines the third recess,

wherein the second case member is coupled to the first
case member to contact the third flexible member with the
first flexible member.

19. The liquid container according to claim 18, wherein
the first case member has a fourth flexible member forming a
bottom of the first recess and opposite to the first flexible
member.

20. The liquid container according to claim 17 or 18,
wherein the pressurized fluid introduction port is formed in
the second case member.

21. The liquid container according to c¢laim 17 or 18,
wherein the first case member has a third recess having an
opening closed by the second flexible member to define the
gsecond liquid reservoir chamber.

22. The liquid container according to claim 21, wherein
the first flexible member and the second flexible member are
constructed by a single common film member attached to the
first case member.

23. The 1liqgquid container according to claim 1, further
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a buffer chanber connected to a channel for connecting the liquid

contai ning chanber to the liquid delivery port, wherein: the buffer chanber
is expanded in its volunme by an inflow of the liquid fromthe liquid
cont ai ni ng chanber to the buffer chanber, and contracted when the inflow of
the liquid fromthe 1liquid containing chanber to the buffer chanber is
stoppedéoﬁpggggﬁéLng unit adapted to output a signal in relation to a
volunme variation of the buffer chanber; and a pressurizing unit which
pressurizes #heigngdi gnjacthen pertefosmgfbdn. tde. crméaingy dashiit ai ner

accor di ng 0. clal; P35 whepetn phepulfer charber 13 d1.3R05gde] foanpar ea

bl ocked fromthe "pressure”of the pressurize I quir'd-cont ai ner

for stothagcoheeginerd ispdy tadbehisiippls edoi0 cavrdniugiiich tCiafts Uphag lagpagat us,
the |iquid container canrisin%; a container body having a liquid delivery
port foinlgerioerPRAGtt Wathi §hed Iigsthaesgryrde; cAafMedt- reservoir chanber

formed in thg,insi f. ' g far. s ing-the_Liquid;, a
first pressu?%iinggﬁn?ﬁqggggb(g£%§H%§%s§gg¥§?gggtﬁg :E%ﬂﬁdz%h Whgggﬁgst
r eser vothechanbetnerabsdgondciesesvoi r chanber which is formed in the inside

of the contai ner, body and co nicates wth thg_first reservoir chanber and
the |iquid d@Hgﬁﬁ%}[ﬁﬁ%eaﬁﬁ qMﬁhﬁF has a first through hole, the

first flexible member closing an opening of the first through

hole, a first groove connecting the first through hole to the

liguid injection port and a third flexible member closing an
( opposite. opening of the first through hole and an opening of
‘ the groove to respectively define the first liquid reservoir
chamber and the third flow path.

25. The liguid container according to claim 24, wherein
the first case member has a second through hole, the second
flexible member closing an opening of the second through hole,
and a fourth flexible member closing an opposite opening of
the second through hole to define the second reservoir
chamber.

26. The ligquid container according to claim 25, wherein
the third flexible member and the fourth flexible member is
constructed as a single ccommon film member.

27. The liquid container according to claim 26, wherein
the first case member has a second groove connecting the first
through hole to the second through hole, and an opening of the
second groove is closed by the single common film member to
define the first flow path.

28. The ligquid container according to claim 27, wherein
the second flow path is at least in part defined by the single
common film member.

29, The liquid container according to claim 24, wherein
the first case member has a partition wall that is located in

the first groove and that is attached to the third flexible
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pressure in the first reservoir chanber is transmtted through the liquid
tothe liquid inits inside; a second pressurizing unit for pressurizing the
liquid in the second reservoir chanber to delivery the liquid through the
liquid delivery port; and a detection unit which is provided in the
cont ai ner body and whose output signal is changed in accordance with a

change n%ﬁnbe&est%lrswﬁdghecﬂé Obh g N eliBg S86a0di fegerV ok y ag@%&pn\ﬂﬁq ein

P1 > P2 > P3 is established where a pressure applied to the Iiquid in the

first rdderivoi covmanberthpnt heithi riste pridssr i zesgrupwiitr | sn@l, a a gEwsslr e
applied_to.the, liquid in the second reservqir .chanber. by the second

oY bssur GG T SO T CRCUE s 1l @ #7 D4 gBRC f 1 om ¢ he
liquid contaizper td heidnhfdli dof@ASHBYNG cRRREMY U | 8188m 38, Tha-dHegui d
contai ner according to clfaim37, wherein when a pressure of the liquid in

t he secowthprdsdmgoi r chanber is P, the output signal of the detection unit
i s changed accord&ng to. P > P2 or iquid contﬁ%ner

accordi ng toacl3?%137TeWE?Fhe?tt%%%§?rggﬁgﬁﬁ%'wgﬁgﬁ uhftef ofc %¥iﬁﬁ“¥
liqui d raeeivel khaMmurkjuid idfe-d v dsef . the contai ner body, and data
relating to the 1liquid reservoir anount stored in the nmenory unit _is
rewitten inflo aThcedetBHA RANEARK AMCUMBIRDHITR dFaiTnk, whearehe: out put
tSIOg(r;|al’;1i ﬂ&f‘%ﬂ%ﬁﬁ gl%‘rz?':i%% URlehnes ©3a9ed. A0:ad1E LM d SO ALNELy ageRy di ng
second flexible member;
an opening of the first flow path to the second reservoir
( chamber is closed by the movable part via the second flexible
member located at the second position when the pressure
applied through the first flexible member to liquid existing
in the first reservoir chamber is released.
32. The liquid container according to claim 1, wherein:
the urging member has a movable part contacting the
second flexible member;
an opening of the second flow path to the second
regervoir chamber is closed by the movable part wvia the second
flexible wmember located at the second position when the
pressure applied through the first flexible member to liquid
existing in the first reservoir chamber is released.
33. The liquid container according to claim 1, further
comprising:
an IC module which has an antenna member and which is
disposed within the container body.
34. The liquid container according to claim 33, further
comprising:
a sensor which 1s disposed adjacent to the second
reservolr chamber, which detects whether the second flexible
member reaches the first position, and which is electrically

connected to the IC module.

35. A liquid container constructed such that: a pressure
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the pressure P2 applied to the liquid in the second reservoir chanber by
the second pressurizing unit is changed between P2-MAX and P2-M N in
accordance with the anount of the liquid stored in the inside of the second
reservoir chanber, and P1 > P2-MAX > P2-M N > P3 is established. 41. The
i quid container according to claim37, wherein when a water head

di fferepge fipthey ! icqui digankai ner arehagu\ia éé‘n@aihﬂﬂ%d S sabar gepapt of
the liquid consum ng apparatus is P7, P1 > P2 > P3 - P7 is establi'shed. 42.
A |iquidresavaenet forpsessungzederddiuid ifpd dfrombe mrepduetzed dlubiduid

i I tus, the |jqui i ner, i sing: .a_copntai bod
hoving. Al RRaGE IR Bekh o Fet o Rsh T F TP 5| A oo BB REbTa AP e
fluid i appatBeubnstienard aighiguidedplémer popert fegudal i veriangltihaiki quid

to the outside, a first reservoir chanber ichis forned in the inside the
cont ai néPNBBERiNgt hagiee 13 gepdechivelvicbygssuzipedstfran eqibpedei km

constityLlng gl |18ast; & {Bﬁ“ @ ﬁ@@i‘d é&ﬁﬁfﬁin%hépfﬁlhb%t: rteose@?'irugﬁaf‘ber’
a first pressurizZing unit for applying pressure of e pressurlzeg uid to
the firebnél@xhyl apbahotie deiem nat bequidr deliexiybl®:ft; r al $gaoadin
reservoir chanber which is fornmed in the inside of the container body,
conmuni BatledWid h cORE AT r eBRFRBY r 1chSRPEL3RRA Yt NRTEEEUFr #Z8d! iRer§ port,

and incLydes 2,56e00krizing unit to feed the liquid to a liquid
consuming apparatus from a liquid delivery port, the 1liquid
container comprising:

( a buffer chamber connected to a channel for connecting
the liquid containing chamber to the liquid delivery port,
wherein:

the buffer chamber is expanded in its volume by an inflow
of the liguid from the liquid containing chamber to the buffer
chamber, and contracted when the inflow of the liquid from the
ligquid containing chamber to the buffer chamber is stopped;

a detecting unit adapted to output a signal in relation
to a volume variation of the buffer chamber; and

a pressurizing unit which pressurizes the liquid in the
buffer chamber.

36. The liquid container according to claim 35, wherein
the buffer chamber is disposed in an area blocked from the
pressure of the pressurized fluid.

37. A ligquid container for storing therein liquid to be
supplied to a liquid consuming apparatus, the liquid container
comprising:

a container body having a 1liquid delivery port for
delivering the liquid to the outside;

a first resexrvoir chamber formed in the inside of the
container body and for storing the liquid;

a first pressurizing unit capable of pressurizing the

liquid in the first reservoir chamber;
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flexible filmconstituting a part of a wall formng the second reservoir
chanber and in which the second flexible filmseals a substantially
circular or regular polygonal opening formed by the rigid wall form ng the
second reservoir chanber, and the pressure of the pressurized fluid applied
to the liquid in the first reservoir chanber is transmtted through the

liquid to theghi-gwyd ddbdRRdMSkigmiob T RR1SRCARD FRSRIYOLA chaMleL; g8
second pressurizing unit which pressurizes the liquid in the second
reservobf chiasbercarg adigidwerbodie | rgdi d domomntimatds quittidel theryfpost in a
state where_the liquid in thg erst . res r%gjh chanber %s consuned. and t he
pressur 8€BFTYRET T o889 11 FEINOE SRR eBPT taﬁlg | TQuid* A the

i nsi de ghkebBarki iat thesariMQid edabal r afgahipetr UJeSt 2aRERSS teAERBRBbUEAr
pressing the second flexible filmtoward a direction of decreasing a vol une

of the SBeohddapédeEvorhe dRgRBEr inandsa id@tieleti on unit which is provided in
t he cont ai ner a t .'gﬂg! i n In cordange.Wwth a
change of p?egggﬁgdoggF%%Rﬁﬁﬁﬁﬁﬁpﬁ%rﬁae se %%ggggg?g% rt§%a§%§?}84ég|A

li qui d epat aletwind oreskobig |dlituthiset otbe d&eplréeyd the aldidneid dteensyhl ng
apparatus, which is constructed such that pressurized fluid is introduced
into it&hendiageidodehaveryh®@artquirdd n the inside is pressurized and is

ﬂgu ‘r’]ered tog, H@%e%&&?nd%éufé‘ewﬂcgﬂi QSC%%%ii%? Cimljléi BthQi{igm gbpgr body
g a pressurize 'ui d 1 ntroduction” port Tor 1ntroducing e
pr essur kaddwhbgied cuttbaitt el gmsl des aftthnged in accordance with a change

of pressure of the liquid in the second reservoir chamber,

{ wherein Pl > P2 > P3 1is established where a pressure
applied to the liquid in the first reservoir chamber by the
first pressurizing unit is Pl, a pressure applied to the
liguid 1in the second reservoir chamber by the second
pressurizing unit is P2, and a pressure loss in a liquid flow
path from the 1liquid container to the liquid consuming
apparatus is P3.

38. The liquid container according to claim 37, wherein
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 < P2.

39. The liquid container according to c¢laim 37, further
comprising:

a memory unit for storing a liguid reservoir amount in
the inside of the container body, and data relating to the
liquid reservoir amount stored in the memory unit is rewritten
inte a predetermined amcunt at the point o©of time when the
output signal of the detection unit is changed.

40. The liquid container according to claim 37, wherein:

the pressure P2 applied to the 1ligquid in the second
reservoir chamber by the second pressurizing unit i1s changed
between P2-MAX and P2-MIN in accordance with the amount of the

liquid stored in the inside of the second reservoir chamber,
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aliquid. delivery port for delivering the liquid to the outside; a first
liquid reservoir chanber which is fornmed in the inside of the container
body, stores the liquid, and is constructed such that its volune is
decreased by receiving pressure of the pressurized fluid; a second liquid
reservoir chanber which is forned in the inside of the container body and
comuni gghes with the first liquid reservoir chanber and in which the
pressure of the pressurized fluid applied to the liquid in the inside of
the first |PyubdPReddKveoi P2cNdbber Pls itsr @ssabtltiediechr ough the liquid to

he liquid ip,the jinside af;th d Liguid. ir. ch d.|
Vol ume 1S ciAhged™ - dccBidhrta ol TRCE pPECRETATB! het T 471 n P RRCiAs) de

changedwh¥nt kaRsMesSildad 0fli Eherphessuire tofe thenpi@ssshtietet| tedarand a
narrow flow path which is fornmed at a mdway of a Iliquid flow path
comuni &at igngl ¥weld | dsechpggrd Header9bi £hecHamEd pRNEWBing qareagatigery

port, a@g bg OB?ngbb¥ glggeq pRY 53 %%%% th%%rt di spl aced in accordance with

t he change” of he vol ame~of the secon i'quid reservoir chanber in a state
where the |igpid Anltkgifd redntadped Fesegvoiringhagteirs ND{uidr esskei zed
by the pressurized fluid. 44. Aliquid container for storing liquid to be
suppl i e8@UPP31gd| tgurd Idshsithi (R HPPRGAL AL G ¢hr | BheohdtrdEt 681SadRETt hat
pressurgéﬁgrggghg:is introduced into its inside so that the liquid in the
inside I's pressurized and is delivered to

a container body having a pressurized fluid introduction

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

a first reservoir chamber which is formed in the inside
the container body, stores the liquid, and includes a first
flexible film constituting at least a part of a wall forming
the first reservoir chamber;

a first pressurizing unit for applying pressure of the
pressurized fluid to the first flexible film to deform the
first flexible film;

a second reservolr 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 which the second flexible film seals
a substantially circular or regqular polygonal opening formed
by the rigid wall forming the second reservoir chamber, and
the pressure of the pressurized fluid applied to the ligquid in
the first reservoir chamber is transmitted through the liquid
to the liquid in the inside of the second reservoir chamber;

a second pressurizing unit which pressurizes the liquid
in the second reservoir chamber to deliver the liquid from the
ligquid delivery port in a state where the liguid in the first
reservoir chamber 18 consumed and the pressure of the

pressurized fluid 1is not transmitted to the ligquid in the
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the outside, the liquid container conprising: 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 liquid reservoir chanber which is forned in the inside of
t he contai ner body, stores the liquid, and is constructed such that its

vol une .i.s. .decr eas y i\ eSS th re i £l uj
second 1THaTh Poedrior FLERambar bt | ey PR ne il adfl o bised

cont ai nesmdzady £l cprEEBiagt exhM t eddend i r8lexibisi d fidéser vdwarehander and
in which the pressure of the  pressurized fluid applied to_the liquid in the
i nsi de OFFaIeoF i 1t I9EGHF TS Foi VOLHERDePL| stEP anteFPRed ¥PFVNGHLE he
liquid sl ighid in the inside of the second liquid reservoir chanber
and its volune is changed in accordance with pressure of the liquid in the
i nsi de changedddyett amsmisstowhich tie pressded Dh the mressumeedoddyi d;
and a Qgg{o fl ow pat h which gs.forggd at, @ mdway of a liquid flow path
comuni iPIheOTRLE FIEURY FESERFEPFY CRaAGSPTEIRIEhe 15 Ct IS er y

port, & d,&onenakly ChOsetyudy fn "ENable-pRd t rdbsPlasedc-hAmBegOr dance with
t he change of the volunme of "'the second liquid reservoir chanber in a state

where the |i4fuid Anlidreidieentbigardipesetesing 4 imotid preedsarsuppl bydt he
pressu&!zed f uidi mherehp:.at | east artwoi ﬁ.mall éor 'thg e g&&gnd
i qui d ©F efer vEFH ST R o ABPREAEHE by 3 91 exicbl SOTFF
that pressurized fluid is introduced into its inside so that
the ligquid in the inside is pressurized and is delivered to
{ the outside, the liquid container comprising:

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 1liquid to the
outside;

a first liquid reservoir chamber which is formed in the
inside of the container body, stores the liquid, and 1is
constructed such that its volume 1is decreased by receiving
pressure of the pressurized fluid;

a second liquid reservoir chamber which is formed in the
inside of the container body and communicates with the first
liquid reservoir chamber and in which the pressure of the
pressurized fluid applied to the ligquid in the inside of the
first liguid regervoir chamber is transmitted through the
ligquid to the 1liquid in the inside of the second 1liquid
reservolir chamber and its volume is changed in accordance with
pressure of the liquid in the inside changed by transmission
of the pressure of the pressurized fluid; and

a narrow flow path which is formed at a midway of a
liquid flow path communicating the first 1liquid reservoir
chamber and the liquid delivery port, and is openably closed
by a movable part displaced in accordance with the change of

the volume of the second liquid reservoir chamber in a state
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the novable part includes at |least a part of the flexible film and the
narrow fl ow path is closed by the flexible film displaced to decrease the
vol une of the second liquid reservoir chanber. 45. The liquid container
according to claim44, further conprising: a press nmechanismfor pressing
the flexible filmtoward a direction of decreasing the volune of the second

liquid heser veld Chamer i nWhakeif AERINIIHAS of e ML LFSHF ecRRRbLEST 1150 Hdre
flexible filmby the® press nechanismis set to such a value that the second
liquid presenvéizedcianitére caredsmgeahdddiivhen t he pressure of the

pressurized fluid.is.transmtted through the liquid to.the _liquid.i.n the

i nsi de of thé4§ec§hgﬁq%ﬁﬁ2533£ﬁﬁQﬁﬁrf%%aﬁ%%¥?n§6@l$HédlF&u#ﬁ %&ﬂﬁ%ﬁﬁi
accordi fg t® alijudd3conBameng appPeraahs OWWHiewm pakh ésndoruededn sudd ow
path for connecting the second |iquid reservoir chanber and the |iquid

del i ver Ehaér torafsuticzer £oWifl gw pltttrodudent nebtn i& = | bwe pde hsporthat
connectk%% Fﬂf-&{&St Iiéﬁj diﬁgsgév%%r ggggQEEign gh s%goadl.lgguhd
reservoit —chambers 27 ﬁiQUI Contoaifier- 1 or - 8T or A Hiqu d-td=he sJﬁined
to a |i gtled ce@@3\ded, NG hapRarAlius ,coMtitihdrs eaistidiaieed such that pressurized
fluid is introduced into its inside so that the liquid in the inside is
pressuri zed anFrE sy ebedyt faving a pressurized fluid introduction

port for introducing the pressurized fluid intoc the inside and
a liquid delivery port for delivering the 1liguid to the
outgide;

( a first liquid reservoir chamber which is formed in the
inside of the container body, stores the 1liquid, and 1is
constructed such that its volume is decreased by receiving
pressure of the pressurized fluid;

a second liquid reservoir chamber which is formed in the
inside of the container body and communicates with the first
liquid reservoir chamber and in which the pressure of the
pressurized fluid applied to the liquid in the inside of the
first 1liquid reservoir chamber 1is transmitted through the
liquid to the 1liquid 1in the inside of the secénd liquid
reservoir chamber and its volume is changed in accordance with
pressure of the ligquid in the inside changed by transmission
of the pressure of the pressurized fluid; and

a narrow flow path which is formed at a midway of a
liquid flow path communicating the first 1liquid reservoir
chamber and the liquid delivery port, and is openably closed
by a movable part displaced in accordance with the change of
the wvolume of the second ligquid reservoir chamber in a state
where the liquid in the first liquid reservoir 1is not
pressurized by the pressurized fluid, wherein:

at least a part of a wall forming the second liquid
reservoir chamber is constituted by a flexible film,

the movable part includes at least a part of the flexible
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the outside, the liquid container conprising: 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 liquid reservoir chanber which is forned in the inside of
t he contai ner body, stores the liquid, and is constructed such that its

vol une %§lgecg§§sed by receiving pressure of the pressurized fluid; a
second liquid reservoir chanber which is fornmed in the inside of the

cont ai ner botye anthcomrurt loat epawt hishecibsst by quitk r €3exi®ille chamaer and
in which the pressure of the pressurized fluid applied to the liquid_.in the
i nsi de BLSPhaCER| 1 &P | ITRRXPA er Ve r ¥RAHBEr ©©f t BN $eeenehr ddgHIENe
liquid £Qs%?§o££thﬁmbgrthe i nside of the second liquid reservoir chanber
and its volune 1s changed in accordance with pressure of the liquid in the
i nsi de changed. byTheadsnussi aopntodindre pressdirgotot hd simess4r i fadtheui d

and a narrow, flow path which is forned at a mdway of a liquid flow path
communi EATPRYSERE first liquid reservoir chanber and the liquid delivery

port, and is;openall heehasein Mb.2 JRuANIE Rald © Splgreds| tnacgpLdange with

t he change of "the volunme of the second liquid reservoir chanber In a state
where tHderécquod i nft hdefreasgihgquiter esetvoer chanbbke | segonhd pieégsidi zed

by the pressurized fl uid, erei,n the narrow flow path includes a small
ol & | nERREEHOLE RanERAp e EF B 8ot | on

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

pressurized fluid is transmitted through the liquid to the

liquid in the inside of the second liquid reservoir chamber.

46. The liquid container according to claim 43, wherein:

the narrow flow path is formed in a flow path for
connecting the second liquid reservoir chamber and the liquid
delivery port, or

the narrow flow path is formed in a flow path for
connecting the first liquid reservoir chamber and the second
liquid reservoir chamber.

47. A liquid container for storing liquid to be supplied
to a liquid consuming apparatus, which is constructed such
that pregssurized fluid is introduced into its inside so that
the liquid in the inside is pressurized and is delivered to
the outside, the liguid container comprising:

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 Iliguid to the
outside;

a first liguid 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;
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is formed, on a side where it is closed by the novable part. 48. The liquid
contai ner according to claim47, wherein at |least a portion of the

ri ng-shaped projection with which the novable part cones in contact is nade
of an elastic material.

a second liguid reserveir chamber which is formed in the
inside of the container body and communicates with the first
ligquid reservoir chamber and 1in which the pressure of the
pressurized fluid applied to the liquid in the inside of the
first 1liquid reservoir chamber 1is transmitted through the
liquid to the 1liquid in the inside of the second liquid
reservoir chamber and its volume is changed in accordance with
pregsure of the liquid in the inside changed by transmission
of the pressure of the pressurized fluid; and

a narrow flow path which is formed at a midway of a
liquid flow path communicating the £first 1liquid reservoir

i chamber and the liquid delivery port, and is openably closed
by a movable part displaced in accordance with the change of
the volume of the second liguid reservoir chamber in a state
where the liquid in the first liquid reservoir chamber is not
pressurized by the pressurized fluid, wherein the narrow flow
path includes a small hole in which a ring-shaped projection
is formed, on a side where it is closed by the movable part.

48. The liquid container according to claim 47, wherein
at least a portion of the ring-shaped projection with which
the movable part comes in contact is made of an elastic

material.
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