LI QUI D CONTAI NER BACKGROUND OF THE | NVENTI ON The present

invention relates to a liquid container for storing liquid to be

supplied to a liquid consum ng apparatus such as an ink-jet recording
apparatus. 5As a typical exanple of a conventional |iquid consum ng
apparatus, there is a liquid ejecting apparatus which ejects a |liquid
droplet froman ejecting head, and as a typical exanple of the |liquid
ej ecting apparatus, there is an ink-jet recordi ng apparatus provided
with an ink-jet recording head for imge 10 recording. Gher liquid
ej ecting apparatuses include, fobISNARPIT@NTANEDparatus provided with
a color material ejecting head used for manufacture of a color filter
of aliquid crystal display or the |ike, an apparatus provided with
an el ectrode material (conductive paste) ejecting head used for

el ectrode formati on 150f an organic EL display, a surface emtting

di splay (FED) or the liKke, ﬁb@@é@f WS %Bv?’ ﬁl@{ﬁ_gi\i&g a bi ol ogi cal

organic material ejecting f a biochip, an

apparatus provi dgd wiéSes: SRR i@ineekhBge0ead 25 AP EUR Qi ner for

pipette, and the |ike. 20The ink-jet recording appafatus as {he

typi cal exanpkingflideiditmitk ejuppling appar Bl gsidasoeen ngeepphbytus

used in many printings including color printings because noi ses at

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

10 recording.Otherliquidejectingapparatusesinclude,forexample,
an apparatus provided with a color material ejecting head used
for manufacture of a color filter of a ligquid crystal display
or the like, an apparatus 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
thelike,anapparatusprovidedwithakﬁcﬂogicalorganicmaterial
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



of printing are relatively Iow and mall dots can be fornmed at high
density. As a supplying nethod of liquid to the |liquid consum ng
apparatus typified by the ink-jet recording apparatus, there 5 is a
method in which liquid is supplied froma |iquid container storing
the liquid to the liquid consumi ng apparatus. In this nethod, in
order that a user can easilyexchange the |liquid container at the
point of time when the liquid in the liquid container is consuned,
the liquid container is generally canstructed 10 a cartridge which
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apparatus. .., ghesa onventional exanple of such a cartridge type
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is supplied to the liquid consum ng apparatus. As stated above, by
pressubi ziig a methbduin whidhhéibuhdiits cappaiedr faond astpphydngottatmer
the liquid consum ng apparatus, for exanple, 20 even in the case
where a |igfiftdndi $é¥eadgaupdr £oi Bhe hbiqqigBiQPn@@méum appappew st Uk ithis
hi gher than the position of the |liquid container, or even in the case
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pressurizing punp for pressurizing the air. 5 The pressurizing punp

i s controlthed liguadc opdanpénayi appateduaut put of this pressure sensor

so that the supply of ink is controlled. As descri bed above, in
the ink cartri g‘@eaaﬁﬂn‘f%t%?ﬂ?-]j SFapPilRt ef WItlFosegtrhdesetype liquid
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the inside of the liquid container to pressurize the liguid in

15 the liquid container, and the liquid in the liquid container
is delivered to the outside of the cartridge by using this pressure

and is supplied to the liquid consuming apparatus. As stated
above, by pressurizing the 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 liquid container to the liquid discharge part is high, the

liguid can be stably supplied from the liquid container to the

25 liquid discharge part.



10 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
actual l'y 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 15 that the ink is
bei ng suppli ed. The present invention has been nmade in view of
the foregoing circunstances, and has an object to provide a liquid
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fluid. (2) As a nethod of détecting an amount of ink
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pressurized fluid fed fromoutside, generally using air pressure, a
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anount of remaining ink, the fornmer can continuously detect the
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of the ink bag, but has a problem of |ow detection accuracy at ink
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remai ni ng at hi gh accuracy when the_anou jnk is real
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printing i's significantly after ink end is detected and t hus
printikhg bﬂ@&ﬁﬁﬁelﬁpﬁsﬁsbbelng 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 liguid in the inside

20 of the container is delivered to the outside, and in which it
is possible to judge whether or not the 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 wusing a



The invention has been nmade in view of the problens. The object is to
provide a liquid container capable of accurately 25 detecting the
point in tinme when an anmount of liquid contained therein is reduced
equal to or below a set anobunt and capable of feeding liquid with
sone margin after the set anobunt is detected. (3) In a conventiona
ink cartridge in which conpressed air is introduced into the inside
of a container and ink is delivered 5 to the outside of the container
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recycling has been very difficult or inpossible. 15Further, in the
conveni i ordle imk begr.t Ancliges ofiet hed figr s hgsdd/ pe, USHerds Sh&s 8hisewhdch
problemthat the conpressed air introduced into the inside of the ink
cartri dge apehrrrizaleBot g APV derel blrenfidvay sdparaepnel £AE dosrertdng
the conpressed air and dissolves,in the ink, and the print qualitx s
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ci rcunst aN%e8s to seal the through hole for detecting delivery pressure
( by the pressure sensor.

10 Inthe inkcartridgesprovidedwiththe functionofdetecting
the amcunt 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 other 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 1s to provide a liquid container capable of accurately

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



and has an object to facilitate the assenbling and di sassenbling
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.

25Besi des, in the liquid container of the foregoing type, the
invention has an object to realize a structure which is easy to
recycl e. Further, in the liquid container of the foregoing

type, the jnventian h bj ect 1 t th i zed fluid.5
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through an electric contact, an output signal of the detection unit

i's transmid edctbonréde ekt garihsidges Siad€otta e hAK-iret 16edhridigied
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el ectric contact. 15The detection unit of the remai ning anount of ink
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above, the supply of electric power according 25 to a contact form
usi ng t he tébectevan ¢6mragtt o 1 pamaggopt eecycle a part of the components

after use, it is structurally difficult to remove only necessaxy
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 inviewof the above circumstances,
and has an object to facilitate the assembling and disassembling
operation of a liquid container constructed such that pressurized
fluid is sent into the inside of the liquid container so that
liquid in the inside of the container is delivered to the outside.

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



However, in the conventional ink cartridge using the electric
contact, there is a case where the electric contact causes poor
contact due to the poor nounting of the ink cartridge to the ink-jet
recordi ng apparatus or the attachnent of a foreign matter 5 to the
el ectric contact. Wien the poor contact occurs at the electric
contact as stated above, the output of the detection unit of the
remai ni ng anount of ink is not transmtted to the

i nk-j etrecardi,ngappar at ussi de, ort hegper at i onof t hedet ecti on .unit
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detection unit can not be perforned, and there has been possibility
that the d%féﬁﬁ%é}%ﬁ the remai ni ng anount of ink becones inpossible

and poor printifgdyz.Caysedne 1iquifli Sodt WGl 87 BAS BEBHIPMS dybe,
vi ew of the above circunstances, "and has an object to provide a
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remai ni ng anount of liquid to a liquid consum ng apparatus w thout
provi dfng iartmldciad dntonthetiroeideerf the ¢émudithegoriramngt sambvitge in
i quid consum ng apparatus. (5) In the case where a detection unit
for det ecttihfy ldleatidenai ni ng amount of ink in the inside of a liquid

container, and a unit 20 for communi cati ng an output signal of the
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incorporated 25 in the inside of the liquid container fromthe
Vi ewppd Nt Wirouhobactlest pfc tdmtcamyuancatt it wiighal 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.
i5 The detection unit of the remaining amount cof 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 1s 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.



However, since a nmounting space of the detection unit and the
comuni cation unit in the inside of the liquid container is limted,
it is desired that while the space efficiency is 5 considered, the
detection unit and the conmunication unit are incorporated in the
inside of the liquid container, and electrical connection of both is
achi eved without fail. In addition to the case where the whol e
of the comrunication unit is disposed in the inside of the liquid
container, this 10is also desired in the, case where apart

, ( for .
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electric contact, a part (for exanple, the electric contact) of the

conmund catdcortheniellecs r e Spasienttal Whee abies pder ofodtwct igpouds at the
container, and the other part (for exanple, an 20 el ectrical

connect i orelpmtiricocphbadet @zttt ashiaboye - athenevaputparft they detection
controlling the communication) is dispaosed in the inside of the
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anount 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 liquid container which can transmit
15 information relating to a remaining amount of ligquid to a liquid
consuming apparatus without providing anelectric contact between
the liquid container and the liguid consuming apparatus.
{5) Inthecasewhereadetecticonunit for detecting the remaining
amount of ink in the inside of a liguid ceontainer, and a unit
20 for communicating an output signal of the detection unit without
providing an electric contact {for example, a unit for performing
communication by an electric wave) are provided, it is preferable
that the detection unit is incorporated in the inside of the

liguid centainer and the communication unit is alsc incorporated

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



of liquid and the conmmunication unit is incorporated in the inside of
the Iiquid container, electrical connection of both can be easily and
certainly achieved. (6) Aliquid container in which liquid in the
inside of a liquid 5 container is pressurizedbypressurized fluid is
general | yprovided with a valve unit. That is, the liquid container as
stated above is constructed such that the valve unit is provided at a
liquid delivery port for delivering the liquid in the inside, and
this valve unit keeps a valve closed state at a normal tinme, and when
10 the |i quiekeicm vér ths ﬁﬁ%ﬁ@@%F?ﬁﬂQ?lﬁW&ﬁld consunlng apparatus

the valve is opened ver, the valve unit in the |
Contarner has. HeedisrentiRat MHEHE%, SPIeE b%%}}iesdﬁ?:ﬁggie‘ﬁln e e
outside in,a state mhere the liqu i.ner s t
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in the direction 20 of delivering the liquid. However, there is a

pr obl em t hiatcddpicsxatredsiur ehe hosédses tiwelhgeidcootapaet s andred ddterical
| ayout of part arrangenent becones difficult. Further, even if the
check val wonmsegiien @édbashthe aghkigvwed @Wtbpéﬁeﬁﬁihg measure, the
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l'iquid container and the | eakage of the liquid fromthe liquid
cont ai ner 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 digposed 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 other part {for example, an
20 electrical connection part to the detection unit or a control
part for controlling the communication) is disposed in the inside
of the liquid container.
This inventiconhasbeenmade in viewof 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



SUMMARY COF THE | NVENTI ON The invention provides a |iquid container
for storing liquid 10 to be supplied to a liquid consum ng appar at us.
The liquid container is constructed such that pressurized fluid is
sent to its inside so that the liquid in the inside is delivered to
the outside. The liquid container includes a container body which
stores the liquid in its inside. The container body includes 15 a
pressurized fluid introduction port for introducing the pressurized

fluid to the inside and a liquid delivery port for delivering the,
liquid toafhbiguidpad the genestiGtieh it igigngesprhctnd tondasidr

body and out puts_an oyt put_ sjgnal ich.is.changed in accordance with
a change i% ﬁﬁgéééﬂélafg?%Ea}*ﬂﬁi6ﬂgﬁgfﬁ8a%0Fﬂ§8ﬁ%F{ﬁnt e 5% &Pfer®
body. Besi des, fe I t | i quid container further

i ncl udes §Q%#§ i&nregggg%féfgﬁ%ﬂgég% first reservoir chanber) which
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whose vol une is deCreased by receiving pressure of the 25 pressurized

fluid,5 an¢dcatsenser siialericsetytdseset vadflohdiercherailgpriosided
formed in the inside of the container body and communi cates with the

liquid reserthoarvadherbels. THetphes sure 1afjuti Heporissindgrzad fiajia above
applied to the liquid in the inside of the liquid reservoir chanber
i s transnilst eanshretierd theh £hat dtho veREel wett ds prerédsdidsiade igpid
t he sensor. chanber. The output signal  of_the.detection unit is .
changed i fdcdErdances vﬁ"t“hdgﬁév%’?%%%m %ﬁgﬁb‘g ot %ﬁiﬁelﬁjq%‘?’d ang Fhs
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chanber is Constructed such that "the volunme thereof Is changed in
accorpncenw i hat 1 RHeasHES 1DmehANEe i6f atiheylidubAstii Adapbaghdes,

t hereof, and the output signal of the detection unit is changed in
accordancehs tAlaevbs useewmdiiinge of the sensor chanber.

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

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

As ameasure toprevent theinflowof theair, it is conceivable
to provide a check valve which is opened only in the direction

20 of delivering the ligquid. However, there is a problem that this
measure increases the number of parts, and the layout of part
arrangement becomes difficult. Further, even if the check valve
is provided as the air inflow preventing measure, the problem

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

25 the valve body from the outside is not resolved.



Besi des, preferably, the sensor chanber is provided at a m dway of a
flow path for connecting the liquid reservoir chanber 15 and the
liquid delivery port. Besi des, preferably, the detection unit

i ncludes a contact type switch which is opened and closed in
accordance with the vol une change of the sensor chanber. Besi des,
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 pre WalTe WY ; i i ; e
on and off sta efs\srﬁl a cla@e}lr@m%g%% t%‘ge ﬁ?ggghﬁjefp%ﬁe %ﬁ%‘;({]‘?ﬁ%%tnﬁ{%eteé
contai ner HagyHss ahessidfand peepepdetiar B DR Maldedta2RBESt G ructed
preferably, the contact type switch includes a novable side term na
di spl aced suchatetdares swiei Beihelwil une ichangacetl theo setns amcihmrs
and a fixed side term nal disposed to be opposite to the novabl e side
term nal . Besildgsidprafeiablkygo dbat dagpid jpakhedfnsddradf therannig inee
5 sensor chanber is constituted by a flexible film The detection
uni t ipcl vbesed ifiergsl opEbgsoweiti®: BeudhElont 8Lcdht ak? tia Hnsgle
flexible filmof the,sensor chanber, and an urgi er for.urgin
the press Hbre LR CRT R T PO Re qber et W EHE SOREriS SO
sensor chanber..; D nt of the novable 10 side termnal is
caused bngﬁg%fgg%%g%?ﬁgg?the press nmenber due to the vol ume change
of the sensor chanber. subeakdesr el afwNdyLond he press nenber is
di spl aced by an increase of 'The volune of the sensor chanber agai nst
an 'ur gi ng f or c@hef it tirayi pooneddzes 1dauti Hator thel rirspbaseoeing Afi oultel

novabl e 15side term nal is caused.
10 to be supplied to a liquid consuming apparatus. The liquid

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

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



Besi des, preferably, the displacenent of the novable side term nal
occurs when the press nmenber, which is displaced by the increase of
the volune of the sensor chanber against the urging force of the
urgi ng nenber, reaches a vicinity of a limting 20 point in a

di spl aceabl e range of the press nenber. Besides, preferably, the
pressurized fluid is conpressed air. Besi des, preferably, the
out put signal of the detection unit is an electric signal. 25Besides,

it for. vt eRpSRRE R DR e oL PRk aoRGRtARD el B S s

unit for tf I'On” si-gna on un

the |iqui %ﬁ@gﬁgﬂgguw%%ékwg Bh&neOP! a6h MRRGL e of the pressurized

Besi des, pr the I'iquid container further includes 5 a

transm ssigniidbbpl 06dtdaBR81 Lilguia 1hendeieeidoprstanali g dtheservoir
detection unit to the liquid consum ng apparatus in a noncontact

manner . chamiBasiidesrapsef erablohrotbl theul tyciehttal née Lbghidein ahe

menory unit for storing information relating to the liquid in the

cont ai her inside of the sensor chamber. The output signal of the detection
unit is changed in accordance with the pressure change of the
liguid in the inside of the sensor chamber.

Besides, preferably, the sensor chamber is constructed such

( thatthevolumethereofischangediJlaccordancewiththepressure
10 change of the 1liquid in the inside thereof, and the output signal
of the detection unit is changed in accordance with a volume
change of the sensor chamber.

Besides, preferably, the sensor chamber is provided at a

midway of a £low path for connecting the liquid reservoir chamber
15 and the liquid delivery port.

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

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

20 of on and off states in a case where the pressure of the liguid
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 ligquid in the container body is less than the
predetermined wvalue.

25 Besides, preferably, the contact type switch includes a
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10 body, and the transmission unit transmts the information fromthe
menory unit, together with the detection signal of the detection
unit, to the liquid consum ng apparatus. Besides, preferably, the

| i qui d consumi ng apparatus is an ink-jet recording apparatus, and the
liquid container is an ink 15 cartridge renovably nmounted in the

I nk-j et recording apparatus. The invention further provides: a liquid
contai ner constructed such that a pressure is applied to liquid in a

| i qui d containing chanber (first reservoir chanber) by a pressure of
a pressur iBEERHISdPelorrohirh PHERSIATZdd ACGPIIRAER oLt i idif 5

el i very FOrIShoF bk & S HERD CRLT Bof baF Ut KaE™ o 3 Throge
e Lo L M IRet, (LhESho A WAl shabes) [ sel ectively
Besides, preferably, at least a part of a wall forming the
5 sensor chamber is constituted by a flexible film. The detection
unit includes a movable press member brought into contact with
the flexible film of the sensor chamber, and an urging member
for urging the press member toward a direction of decreasing
t . the volume of the sensor chamber. Displacement of the movable
10 side terminal is caused by displacement of the press menber due
to the velume change of the sensor chamber.

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

15 side terminal is caused.

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

20 point in a displaceable range of the press member.

Besides, preferably, the pressurized fluid is compressed
air.

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

25 Besides, preferably, the liquid container further includes



the liquid containing chanber to a |liquid consum ng apparatus 25 from
a liquid delivery port, and a liquid container constructed such that
liquid in a liquid containing chanber (first reservoir chanber) is
constantly pressurized by a built-in pressurizing unit to feed the
liquid to a liquid consum ng apparatus froma |liquid delivery port.
Each of the liquid containers includes 5 a buffer chanber (second
reservoir chanber) connected to a channel for connecting the liquid

cont ai ni ng_c : he . qu] i . T r.4s
expanded (B TGt onn af) SEMFRIVRY sheatPrBuriEh FRETTE 2
Ponta'”'”QUQQQEQ%EtESnHHﬁiPE$ﬁﬁﬁePf@&?ﬁ%on@ﬁﬂiﬁ@@&&%Q%QQSWG?Q ddftact
inflow of the liquid fromthe 10 Iiquid containing chanber to the

buf fer chamheied.s stopped. Each of the liquid containers further
includes a detecting unit adapted to detect a volune variation of the
buf f er chanber .Bdsides;aseefidmerlel . hehpridsauind zentdingd fued héramdlheles -
pressurized fluid introduction port is uses as pressure application
means 15 fartegnsmissg onhanpE efeureransniidinggthe fateaeion grignal of
cont ai ni ng .chamber, , t he buffeé ﬁhanbgr i's dLsgosed in an area bl ocked
fromthe dar &Ctokon Wt hF @ S86 B ACHPYNL DY 3PPA BR BY R A B BPRGqd-act
liquid COQ&QEQQPQ chanber is configured such that a recessed part is
formed in'a hard case formng the 20 |liquid contai ner and an openi ng

of the recessegdidlles, SoA802510Y @nd hliBuig contakhekefdbluged Q?ndemory

buf f.er chanber is configured such that a recessed part is forned in"a
har'd case drarnicgstdeitd gufcheanical nerawing et epEngtyd of thredreassed
part is sealed by a film 25Preferably, the liquid containing chanber
i s fokhedlefdya and the transmission unit transmits the information from
thememoryunit, togetherwiththedetectionsignal of thedetection
unit, to the liquid consuming apparatus.

Besides, preferably, the liquid consuming apparatus is an

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

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

The invention further provides: a 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

ligquid in a ligquid containing chamber (first reservoir chamber)

is selectively pressurized from outside to feed the liquid in

the liquid containing chamber to a liguid consuming apparatus

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

- 13 -



fl exi bl e bag. Preferably, the buffer chanber is fornmed of a
flexi ble bag and is energi zed by an energi zing unit so as to be
contracted. Preferably, each of a channel for connecting the liquid 5
cont ai ni ng chanber to the buffer chanber and a channel for connecting
the buffer chanmber to the liquid delivery port is configured such
that a groove or a through hole is formed in a hard case formng the
|l iquid container. The invention further provides a |iquid container
for storing 10 therein liquid to be supplied to a |liquid consum ng
appar at us.sucthshktguigiiiebanad AdduiActentesiniagcommberer(fisdy tessmnpia
liquid delivery port for delivering the liquid to the outside, a
first resethICIEhaFoEPPFEPREHY | FFIFRTIFEUOYoR PHELEORE aPHRTSWodRiNg

d f t or.i t | jqui d;;.a first 1 ZI jt bl e 15 of
pressuri 215 68 1hans ¢ Lawipl o B S3BMG! POt A Ty SFon
i i e i P8t S edBhodi £oE g
A e

delivesy ROpLsARE chBmWBEClReRPhBISWR rviditNe el dATRIMAUL + & HaHehehS
transmtted through the liquid to the liquid 20 in its inside; a

second preRsufdizidiet IHY thd DI i RSSHE & 2 11y Ehantbd b Bhier e dSRAARE ry
reservoir chanber to delivery the liquid through the liquid delivery
port; and reerdet Ebeilont tan tchahbel is granddddinnittshercdemeabpern body ow
and whose out put_signal is changed in accordance with a change of

pressure & FE@ tigaid 25om fbendigeednePiiesidrivsi Fhefabero e bupfes

First rosehTBRechaBeroRy THET FPer PRecatro oy GhFiLIG F% ene
gt R e A S RO S
Each 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 is uses as pressure application means
15 for applying the pressure to the liquid in the liquid containing
chamber, the buffer chamber is disposed in an area blocked from
the pressure of the pressurized fluid.
Preferably, the liquid containing chamber is configured
such that a recessed part is formed in a hard case forming the
20 liguid container and an opening of the recessed part is sealed
by a film.
Preferably, the buffer chamber is configured such that
arecessedpart is formed in a hard case forming the liquid container

and an opening of the recessed part is sealed by a f£ilm.

25 Preferably, the liquid containing chamber is formed of a
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5 path fromthe liquid container to the |liquid consum ng apparatus is
P3. Besi des, preferably, when a pressure of the liquid in the
second reservoir chanber is P, the output signal of the detection
unit is changed according to P > P2 or P < P2. 10Besides, preferably,
the liquid container further includes a nenory unit for storing a
liquid reservoir amount in the inside of the container body, and data
relating to the liquid reservoir anmpunt stored in the nenory unit is
rewitten into a predeterm ned anount at the point of time when the
out put si ghldxidfle f@adet ection 15 unit is changed. . Besi des,
preferably, the first pressurizing unit is constructed to pressurize
the first reserRrsiferahdabetnd\pufifessahambér greefoumpdenf fa dlexible bag
i ntroduced ipt,o the insige of the contai ner body. 20Besi des,

pr ef er abl VPPht* S EREFTAZRARY A" GRS LOLFARIprRLS 9 ASn§ouhpt cortracted.

constituted by @A fir flexible film_ The fipst pressurjzing unit

i ncl udes a preggﬁFﬁgghéyéhgﬁgérO&h%sSheg?ﬁLE%%ﬁng%%p%ﬁﬁﬁﬁé ligquid
recei vé ng 4 RLESSUIS, h r ' f Ll he_ first.reservair
chamber is pressur i%zed a%{k/ae% %ooruﬁe%gﬁgﬁg% Zéh%?o?%eg%é eésﬁpl‘aglﬁﬁ% ol

chanber. connectiBgsicesbupteteenbiyer tH8 {hd stiddRX N E JddyMpore is
i ncludes an introduction port side film nmenber ich conmes I'n contact

with the poafdguirzddsticbi dhant & oducede i ot 0a tHerduigi dolef ith&ormed in
contai ner body and is _defornmed, and a reservoir chanber side film
nenber 5 whi'@A9c6A8ei farvinatthedsiquddpgentainarwal | forning the

firist reservoir,chanber ,an i% pressed and defornmed by deformation of
t he introductigﬁeﬁgﬁﬁngFag 3 H@ﬁéﬁﬁgpgesa]Jquldcontalnerforstoring

10 therein liguid to be supplied to a ligquid 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 reservoir chamber which is formed in the inside of the
container body and communicates with the first reservoir chamber
and the liquid delivery port and in which pressure in the first
reservoir chamber is transmitted through the 1iquid to the liquid
20 in its inside; a second pressurizing unit for pressurizing the
liquid in the second reservoir 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. P1 > P2 > P3 is established
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Besi des, preferably, when a pressure |oss due to a reaction force at
atinme of deformation of the first flexible filmis 10 24, and a
pressure of the pressurized fluid introduced into the inside

of t hecontai nerbody is P1, P1' - P4 = Pl > P2 is established.

Besi des, preferably, the second reservoir chanber is constructed such
that its volune is changed in accordance with a pressure change of
the liquid in the inside of the second reservoir 15 chanber, and the
out put signal_of the detection.unit i,s chan ! o] e Wt .he
vol une chafife of? ﬁ?&SSEESnaPPg%%r Vel rt%c a%r‘ig 1 @ﬁ%é?%%ére‘@eﬂo&r
pref erabl y 0&%&&@@% LA NG Whl AL ydess 2 Seeend,thexhlieq
filn1consf¥F%@§ﬁzggt east a%%art of’a &é?? 20 forning theusegéﬁgl

reservoir chamen iaiddaiAr 888 SEE fWerRo@gstAgmble Secend Jdardl e
filmtoward a direction of decreasing the volune of the second

reservoir iziBesudes, ipret erahl o preesuaepiessuie & osispudue fllowa
reaction force at a tinme of deformation of the second flexible film
is 25 25, maith drpnddsudequppldondafinem théhgr bbeu ik fioas Undng RPracesne
flexible filmis P2 "' , P1L > P2 + P5, and P2' - P5 = P2 > P are

est abl i shé®. P3- Besi des, preferably, the pressure P2 applied to

the Tiquidin the,3econd LE2RIND " HIARL - YR 3PERA% PLERS U 2hid

second reservoir chamber is P, the output signal of the detection
¢ unit is changed accoxding to P > P2 or P < P2.

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

15 unit is changed.

Besides, 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 leastapart 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,



5 is changed between P2-MAX and P2-M N in accordance with the anmount
of the liquid stored in the inside of the second reservoir chanber,
and P1 > P2-MAX > P2-M N > P3 is established. Besi des,
preferably, the second pressurizing unit includes a conpression
spring for generating a force to pressurize the 10 liquid in the
second reservoir chanber. Besi des, preferably, when a water
head difference of the liquid container relative to a liquid

di scharge part gfsildes,| bauFdrepnguniig ARRA dlesibde PYilRPlircRRies B2
- P7 is established. Besides, preferably, the first reservoir chanber
and t he 15 msecehdtriesepesot rsidaniidmn acebeomiuidic atoee: swit hhceaicde o twhigrh

t hrough a narrow comuni cating path. . Besides, preferably, the
first reserhroprestanbesd Fadidhiatyecyredriaver theinstigepet tapecontainer
integrally formed wi thout a narrow fl ow path intervenina bet ween hot h
the chambdily 2098eds desioPixterddl #, TRARI YR LS UIATPES FIEP (T 4R memoer
suppligd framthe |liquid consum ng appar.atus. esi des, .

pr ef ergbl Y/ B4R Cloinﬁﬁilgu_ SF}lsﬁﬁi ﬂ%}a%‘bpégrpft S_OI%S aa‘r"{aﬂ‘?'i_k-P e SSifig st
apparat us - g be Lhabdr CoRb A £ ed s Rl bk dEROEREAOSY IEIRYAR M on
mounted in the ink-jet recording dpparatus. 25The invention further
provi des &4 i@l dne@BHALDEHN f 96 r St dNEilheesbarliquid to be

supplied to a |iquid consum ng appar at us.
Besides, preferably, when a pressure loss due to 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 containerbodyisP1l', P1' -P4=Pl>P2isestablished.
Besides, preferably, the second reservoir chamber is
constructed such that its volume is changed in accordance with
apressure change of the liquidinthe inside of the second reservoir
15 chamber, and the output 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 constituting at least a part of a wall
20 forming the second resexrvoir chamber and a pressmember 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 second flexible film is

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



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 5 the liquid to the
outside; a first reservoir chanber which is fornmed in the inside the
cont ai ner body, stores the liquid, and includes a first flexible film
constituting at least a part of a wall formng the first reservoir
chanber; a first pressurizing unit for applying pressure of the

pressuri ze | ta.the fi lg.filmta defarmt

flexible ff ég&ﬁﬂlfeg rvd%f ﬁ%ﬁbq ﬁahic?ﬁié?frar%éd |E§t% %re
inside of f dﬂ%h Qhﬁ*per body, comunicates with the first reservoir
chanber |qU|d delivery port, and includes a second flexible

film const I tut i i 3eRAr brofe B} ther fi88siRe poesepti 83N ¥REM iquid
chamber and in 15 which the second flexible filmseals a

subst anti ald yhei segbafl Hsaregulrach paby g diakhepesnory pbeesedrbyitdeinit
rigid wall form ng the second reservoir chanber, and the pressure of

the préssurd zeanfédibe tapphi RO-MAE 2id PREYIN d N acedrddnigesyitiesdeasiqunt
chanmber is transmtted through the liquid to the liquid in the inside

of 20 the Qfe%@iérlﬂésérsﬁdmedcmﬁberm%dsée%ﬁae&@éﬁserﬁ%errgogmthwlﬁedh

| h
i Guid frand i P o Ptert D9t or e %Szrég%écaﬁé’izrtigrquYSHLe
the first resepyql;l gh &efa%lﬁpr'% ged angd %P@sﬁdﬁfz}q{zqguﬂat :Hf‘cl

pressuri zed qur i's ho transnitte to the t1qui e Ins

of the firstoon@sebwloh 6PINET foRNskid1eltidRs a2 FBFEs Sto NEFdeIu e the

pressing the second flexirble filmtoward a direction of decreasing a
vol uned of ltikhmisledandheesecynd rredwumery, cathba&rdet ection unit which is
provided in the container body and whose output signal is changed in
accordance wit ﬁeéléﬁﬁmgéréfemlé%ﬁsur@%‘ Gt veRer| haﬁgddifif?lfﬁé’msee&;n&he
reservoir

|
[ he boond THRad fime 119 Ferentts shia hrrgrauaris- R g aRe £ ER 1% a
br of e abl Yo bl161 38CARALERGL VOL TP £NADSS PoS 5CoRSLI pet £ st thaked.he

vol une i s chang e ccordance wth
Besides, preferably, the first reserveir chamber and the
15 second reservolr chamber are communicated with each other through

a narrow communicating path.

Besides, preferably, the first reservolr chamber and the
second reservolir 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 liquid consuming apparatus is an
ink-jet recording apparatus, and the liguid container is an ink

cartridge removably mounted in the ink-jet recording apparatus.

25 The invention further provides a liquid container for storing
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10 the pressure change of the liquid in the inside, and the out put
signal of the detection unit is changed in accordance wth the vol une
change of the second reservoir chanber. Besi des, preferably,
the first pressurizing unit includes a pressurizing chanmber film

whi ch conmes in contact with the 15 pressurized fluid introduced from
the pressurized fluid introduction port to the inside of the

contai ner body and is deforned. The first flexible filmis pressed by
def ormati on of the pressurizing chanber filmand is deformed. The
cont ai ner BrEpimerigHés & e strpasdednkeberl 1 ighFeRsERng jgRRaratus.

flexible 2Q . filmand the second fl.exible filmare bonded.to.formthe
first reservsi ri8HARDEPT SRS he S &’r@sgPS%?in%ﬂ ¢ hayigd, @

second Ca%q:erg%mﬁrzehof%ééq %?&ﬁﬁ%ﬁf& irpi?h%jt{‘ﬁofQ%@%Euéik%‘éﬁ%{#ﬁﬁﬁ%‘ld

to form apressuriZing € pressarrze

i ntroduceds; yike ; REESEHdTBHRAG kel SndRUAL &1 HOGd DBy SAE BRYL CASE d@i%’iii%g-
Besi des, preferably, the press nenber 'is novably "supported by a guide

part i%teghal 1y dheaned tRethersierond gasetmeabervoir chddesidedich is
preferably, the guide part includes a projection integrally formed in
t he secondozase hentler inasithrouglcdndlad niemr Bodhi citares phejldctiich kad
freely inserted is forned in the press nenber, ands tip of the

proj ect i odNicdugghj act et & lsgab leatl ki rnePn 5F i WildCe 2therds |t e Part of
proj ection isl%n ert.ed %n %pe Ehro%%a hol e sg that _the press nenber
does not Col@lofPFHEH the IPraLettTon O BeslaRkeT pref &f 2biRF SSPH&E 1219
seclond pr rkzi 1 I i i i
the press ames” Camatind PR R PRI E o n A T e e
di r ectd on rakxedegEeeagimg 4880 MRLHEE 10k tifIR:Se0enth MOSLE¥Obhd ¢RaEReb  »

Besi des, preferably, the liquid consum ng apparatus is an ink-jet
recor di ngcappbeat wsichnis tferrddqund thentashée o6 e iqdotainer body,
communicates with the first resexrvoir chamber and the liquid
delivery port, and includes a second flexible film constituting
a part of a wall forming the second reservoir chamber and in
15 which the second flexible film seals a substantially circular
or regular polygonal opening formed by the rigid wall forming
the second reservoir chamber, and the pressure of the pressurized
fluid applied to the liquid in the first reservoir chamber is
transmitted through the liquid to the liguid in the inside of
20 the second reservoir chamber; a second pressurizing unit which
pressurizes the liquid in the second resexrvoir chamber to deliver
the liquid from the liquid delivery port in a state where the
ligquid in the first reservoixr chamber is consumed and the pressure

of the pressurized fluid is not transmitted to the liguid in

25 the inside of the first reservoir chamber, and includes a press
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15 cartridge renovably nmounted in the ink-jet recordi ng apparat us.
The invention further provides a liquid container for storing liquid
to be supplied to a |iquid consum ng apparatus. The |iquid contai ner
is constructed such that pressurized fluid is sent into its inside so
that the liquid in the inside is delivered 20 to the outside. The

i quid container includes: a tank unit which includes a sealed liquid
reservoir chanber for storing the liquid, and a |iquid delivery port
comuni cating with the liquid reservoir chanber and for delivering
the |i qui dembethBonptrsisdéngf thheekciondi 8 evikld Fédmapevard whidghegtion
volume of the liquid reservoir chanber 25 is changed in accordance
with an ambufiecseasing |3 qialenst felihe| petprd | FRIUY ARKe FBBTPERNJ2RD @
pressuri zi,ng upit whi.ch jpcludes a seal ed essuri zi ng chanber. into
PhEoh 1t heSBPeSELoR FB b Phi P S PROFOIROE LoSniga BT than o se
pressurized. fluid jntrodugtion port. co [ | |

pressuri z?hlap‘é al élralSan%afn I’edi Jh]!t; ragfﬁcq:}grégct%ﬁ%ei%rgg&%%é%gffPﬁ?%s%%e

the insidgeofnd hes PIRSSH i14iNYeBARDEE se ARGH + SorRidehr ucted to
pressurize the liquid reservoir chanber of the tank unit by a vol une

change of the psessdl, grék xR a&ihe opening sediegisleshe peeded abbyiblide
pressurizing unit further includes 10 a nenory unit for storing

i nformati 6hlmelatsulgpsttanttited lyi gquadrgtored in the tank unit.

Besi des, preferably, the tank unit further includes a nenory unit for
storing i nfor BR$EETelRREiRgabdYt hENe | TREWP D LIRIETVOATI FRATART ks

158eot des, L LELA Yo SEL RN h B0 LG, pE RO ZLRG MIRL S0
E?i; 6?6 g%%f S é¥mb§ﬂﬁgggqugﬁﬁf%g&giéhﬁlQm%5§H§i&éPguﬁmkheaéﬁfput
signal of the detection unit is changed in accordance with the

volume change of the second reservoir chamber. |
Besides, preferably, the first pressurizing unit includes

a pressurizing chamber film which comes in contact with the

15 pressurized fluid introduced from the pressurized fluid

introduction port to the inside of the container body and is
deformed. The first flexible film is pressed by deformation of
the pressurizing chamber £ilm 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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20Besi des, preferably, a projection fornmed at the tank unit is nelted
so that the tank unit and the pressurizing unit are fixed to each

ot her by heat caul ki ng. Besi des, 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 so that a substantially whole outer shape of the liquid
contai ner is determ ned. Besi des, preferably, the tank unit

i ncludes a reservair chanber_ f rna%hon menber _in_which a %hrou h hol e
forming the 5 HEIAPeBbPe S5 BIaRBa 1S SERERE hiSK ROy HHe
stacked on,{ he SRS YAt SRR0BEL) | O AN IPHBE! second P il
preferably,ﬁt éf |qu¥%'reserv Ir éﬂa er 1 ncl Udes " a Feservor r ?ﬁgﬁﬁer
side flexible fgddnae@nspirbabifen At theaghidesdtt Ahcaurk! a fi¥didg ithe
|l iquid reservoir chanber, and the 10 pressurizing chanber includes a
pressuri ziirgehaier faoiraedf 1exiHe ecbohth cosstidnddmgaathkeagt molRaLih
of a wall formng the pressurizing chanber and di sposed to be
opposi $e tuhitdie thespropeet tdrarisef repdy fhexitiad ifs formed in the press
Besi des, preferably, the pressurizing unit further includes 15 a_
det ect i on MFFEF R P& EEPiHgtBe MEPdieRtAgRabd sHPIBFtER&q haat Fasdldiag
in the tank unit. Besi des, .preferably, th gete hio unit
Lransmi t s Bhoott iR “EeGRat CRIRICRG PR SeCOPaAREs W Choar BratL it
pressure of, gl #Hé“pﬁzéé“s_ h@ﬁbé?’ﬁ‘oé&“%t 2ORESL AL Fr R B ETAR et i R
i quid container further 1ncludes
( Besides, preferably, the second pressurizing unit includes
10 a compression spring for urging the press member to press the
second flexible film toward the direction of decreasing the volume
of the second reservoir chamber.
Besides, preferably, the ligquid consuming apparatus is an
ink-jet recording apparatus, and the liquid container is an ink
15 cartridge removably mounted in the ink-jet recording apparatus.
The invention further provides a liquid container for storing
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 liguid in the inside is delivered
20 to the outside. The ligquid container includes: a tank unit which
includes a sealed liquid reservoir chamber for storing the liguid,
and a liquid delivery port communicating with the liquid 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 liguid stored
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a seal ed additional reservoir chanmber (second reservoir chanber)
which is provided in the tank unit and comunicates with the liquid
reservoir chanber (first reservoir chanber) and the liquid delivery
port. Pressure of the pressurized fluid applied to 25 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
chanber. The output signal of the detection unit is changed in

accordance; W r.eSS n f lJ.quid...n NS
addi t i onal lﬁrMe"Isﬂger \?&%ﬁ%%hgﬁgérggfsg%ecgiad s, spsrug#élzgggl ?f’b?h"éﬁhgﬂgﬁ’%ﬁlté’l%

reservoi r ghanhely bse69nst £l @hatiieh thad i WHR pSeshanuad ifluid

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

t he out putisiigitalodoketihecdeherdé an wilivmd, s aglaagpde s subtoat didncel wit h
a volune change of the additional reservoir chanber. 10Besi des,

pr ef er abl yinttreelucddknupptti achudsis-ani ngr wditbodbe npuas gl 2irey aleingr

unit for preventing the liquid container from being erroneously

nount e?l t T Ifeguiiat eeAGH R g epparaeusi st Refluithh ot hBesins g ©f the

| id i , t t iti t th , i l.e .
L CONRTOg BRRET AL 49 SO LR oL er L DD & AL SH S
preferably,, 1 %o%'rqfihgmﬁg?sb’f“ﬂge ANRAT AHYS. b§ an%ﬂlﬁﬁé ndRROH e
apparatus, and the llrqurd container 1's an ink cartridge rerovably
nmount ed i pteunkihgt cheseédi ng apparatus. The invention further

provides a liquid container for storing
{ Besides, preferably, the pressurizing unit further includes

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

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

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

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

20 Besides, preferably, a projection formed at the tank unit
is melted so that the tank unit and the pressurizing unit are '
fized 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

Y



20 therein liquid to be supplied to a |iquid consum ng apparatus. The
|l iquid container includes a detection unit for digitally detecting
whet her an anount of liquid stored in the inside of the liquid
container is a predeterm ned value or nore or not, and a

conmmuni cation unit for conmuni cating an output signal of 25 the
detection unit to the liquid consum ng apparatus by an electric

wave. Besi des, preferably, the detection unit includes a switch
unit in which a conduction state and a non-conduction state are

swi t ched e whet kResubdeasiniailty shol beudtiegusitkist ofeche Aighediasitdénbr
of the liquid container is the predeterm ned value or nore or not.

Besi des, preefdetabitynegdhe switch unit includes a conductive el astic
menber at | east a,part of which is elastically deformed in accordance

with a state cﬁsﬁgeeas PEUREANGE (i AABENENGF 1RO 1HRET % FSFeS6r-&d
Imr;rghgrl nsclthdeb%];: %Q%mcla Jggndmgr&etgllrzllerwhll%ht het}%r:ggg% %OIEeneidor\{naJ’.n%etge
' 5 liquid reservoir chamber is formed, and a cover member stacked
on the reservolir chamber formation member.

Besides, preferably, the liquid reservoir chamber includes
a reservoir chamber side flexible film constituting at least

( a part of a wall forming the liquid reservolr chamber, and the
10 pressurizing chamber includes apressurizingchamber side flexible
filmconstitutingat least apartofawall forming the pressurizing
chamber and disposed to be opposite to the reservoir chamber

side flexible film.

Besides, preferably, the pressurizing unit further includes

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

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

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

delivery port. ©Pressure of the pressurized fluid applied to

25 the liquid in the inside of the liguid reservoir chamber is
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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 the state change as to whether the amount 15 of the liquid
stored in the inside of the liquid container is the 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 the contact
state and the non-contact state relative to the novable side term na

2 S BRI LSRR TEN gy W e o Sl g

Besi des, prefera ection inclu a press unit which

is displacag Wign thBea2MPERE - 06i t Nehdrlt dreEOREEphA $hghd NYrdenef

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

t her ebypr esssttd ofli 88k 8ces athdrepst ia 25c@eddneef wiha somtkedine change
el asti c nmenber. Besi des, preferably, the liquid container
further irnd tdeslimuehinythmiinsfide sf chiengddiifiomedt reacred it iahgmber .
the liquid stored in the inside of the Iiquid container, and the
memoryS uni t i s BesiAed. i prefrrly witthe eReitéanahi bateRTPimiqhamber is
Besi des, preferably, the predetermined valuge is sef as_ an anount .

P au 6 he@ERSERCrbl BRoREEST G UM AAofRENgrd b o bR HECho

] pr I dfofiHe 87 md? o U1
or et orabl ot RERRE Pt G 825 H SAERRNER s nride iR T bRy

unit anound; @it B¢ PRLegielct P ailoeesetdnisd 1 aasheRiaRle with a
recordi ng paper. Besi des, preferably, the liquid container is

const r uct et lsmeh chhagepoesshw | kil filanad rassendit ntlearies.i nsi de so
that the liquid in the inside is delivered to the outside. The liquid
cont @ither i ncl Beesdea, copeierarl bodyehaenkgual briersindsodr RFrgnegus

introduction port for introducing the pressurized flujid.ipto the

i nsi de an&lO&_nltilﬁEi Hrﬁ‘é??"de‘?% Wt é"&r pﬂ&l"?ffé%?%g&%e“ﬁ'ﬁﬁrcfcp ather

o U ARSI SIPISE L (5T, 1SR SRkl

i s construyghed Sueheidatitisiy el 4i®dic®nsuming apparatus or to a position
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 liguid 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 ligquid consuming apparatus.
The liguid container includes a detection unit for digitally
detecting whether an amount of liquid stored in the inside of
the liguid container is a predetermined value or more or not,
and a communication unit for communicating an output signal of

25 the detectionunit to the liquid consuming apparatus by anelectric
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20 decreased by receiving pressure of the pressurized fluid; and a
sensor chanber (second reservoir chanber) which is forned in the

i nsi de of the contai ner body and comrunicates with the liquid
reservoir chanber and in which the pressure of the pressurized fluid
applied to the liquid in the inside of the liquid reservoir 25
chanber is transmtted through the liquid to the liquid in the

i nsi de of the sensor chanber. The output signal of the detection unit
is changed in accordance with a pressure change of the liquid in the
i nsi de of Y& -sensor chanber. Besides, preferably, the liquid

[T aui 0 cont an néPoiees PRRVEAPER tgeer BREGARTSh B0 enttrefRe ek
recor di ng L?rﬁr Sﬂt #ich con}iG@FhBXe&dﬁH‘ ahHr *H%In 3 t'u@%i«ioﬁ é‘dag}@ (é-lare

cont ai ner toring therein liquid to be supplied to a liquid

consum ng ApRAHREUSY wHee helrthdl sgenhai st hencldidesstardetiocthonndide
for detecting 10 a renaining amount of liquid in the inside of the

| i qui d5 cordfaither ] ignddapohCahmeitl s eltec priedakbymtoadecd bk toaxr wivee or
detection unit. The I C nodul e includes; plural termnals comng in

contact windt-the detection unit to achieve electrical conduction; and
an ant enna nenber for connunicatingaan qQut put slgral of the detectlon

unit 15 to theBﬁﬁaafea:cw%#ﬁﬁark&Yap f AU By IRt EEARE ferrRduphd ve
pI ur al ter n%l 2 ar ebgzlr afjcoﬁ.eas%l %@es‘ %e Péhofr_]ler %%ngg?iiﬂg eformed

di rection % TRDdu pre enna

menber is fn%@%@reaneecmnSbaw&eoaé&a%rg@, aénéot@ﬁeﬂhéﬁ alnd emdunel 85
are di sposed i nside 20 the antenna nmenbér fornmed of the coil-shaped

patter®. the liBesddesored efrercalkl ynsitle anhternainpibetonsafroymdd ahea
coil -shaped pattern, and the plural term nals are disposed outside
t he ant enpaedetbeninednedled ¢hanas lorshaped pattern.

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

20 of the movable side terminal.

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

25 part of the conductive elastic member.
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Besi des, preferably, the detection unit includes a conductive 25

el astic nenber which is brought into pressure contact with the
plural termnals while being elastically deforned. Besi des,
preferably, the conductive elasticmenber includes : a novable side
termnal at least a part of which is displaced in accordance with a
state change as to whether an amount of 5 the liquid stored in the
inside of the liquid container is a predeterm ned val ue or nore or
not; and a fixed side term nal which is disposed to be opposite to

the nmovabl e si deed 2ddd Nake@Bdaby WRiHE] e tact ashet&rdnged incl %%s

non-contact state relative to the novable side ternmnal are switc

by the di splaersenturlitc dfort e oRugbl ff stker #@y MeNalting to tReSi H@Sid

preferably, the detection unit includes a press unit which is

di spl aced siered Her difsurinsédet hé Ehqul tysitdredtiarinelte kndi thee afieridiy

l'iquid contajner beconmes |ess than the predeterm ned value to thereby

press and ¥l et A aeddtegradlparitvithehcmonadcnrtienciniti c

menber5 Besi de #H ferablg, tgf qugid container is %pnstructeq such

that pressuri ZZEC? YW PSCSBREPTHt - ThEFPASFEENSSE HERL Wehd S| Pohi 2P ian

the insi dearﬁoﬁarg:elo'fvfisgi&%é&%s%lfgzskgg'prg%%slsli%lél g unit amount or more
of material to be processed by the liquid consuming apparatus.

Besides, preferably, thematerial tobeprocessedisrecording
paper, and the unit amount of the material to be processed is

10 a sheet of recording paper.

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

15 introduction port for introducing the pressurized fluid into
the inside and a liquid delivery port for delivering the liquid
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

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

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

25 chamber is transmitted through the liquid to the liquid in the
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contai ner further includes: a contai ner body having a pressurized 20
fluid introduction port for introducing the pressurized fluid into
the inside and a liquid delivery port for delivering the liquid to
the outside; a liquid reservoir chanber (first reservoir chanber)
which is formed in the inside of the container body, stores the
liquid, and is constructed such that its volunme is 25 decreased by
recei ving pressure of the pressurized fluid; and a sensor chanber
(second reservoir chanber) which is formed in the inside of the

cont ai ner ihedyicand WRMEYAEEtERmMN The dutguitds I @5eY i the iatrber 1and
in which the pressure of the pressurized fluid applied to the liquid
in the insinde bé chhegkdqui dcceséavos wibhehpnbesurs cheagsmift tiee 1iguid
through the liquid to the liquid in the inside of the sensor chanber.
The out putinsit§gainsidenhef deecismmrrumhembgrehanged i n accordance with

a pressure change‘of the liquid in the jnsjde of the sensor chanber.
Besi des, pr ef eP SP??StrﬁF?#%%ﬁq}yboﬁgﬁn4+@P%ﬂnﬁﬂn§Pﬁ§ngsa%ﬁﬁﬁﬁFq%1R§i@P

oo 0 RRTLR o AEhd N LB, O BICE L, A1 S8 G
cartridge removably mounted in the ink-jet recording apparatus.
The invention further provides a 1iquid container for storing
therein liquid to be supplied to a 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 toachieveelectrical conduction; andanantenna
member for communicating an output signal of the detection unit
15 to the liquid consuming apparatus by an electricwave. Theplural
terminals are disposed side by side along a long side direction
of the IC module.
Besides, preferably, the antenna member is formed of a
coil-shaped pattern, and the plural terminals are disposed inside
20 the antenna member formed of the coil-shaped pattern.
Besides, preferably, the antenna member is formed of a
coil-shapedpattern, and theplural terminals are disposed cutside
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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The invention further provides a liquid container for storing liquid
to be supplied to a liquid consum ng apparatus. The |iquid container
is constructed such that pressurized fluid is introduced 15 into its
inside so that the liquid in the inside is pressurized and is
delivered to the outside. The liquid container includes: a container
body having a pressurized fluid introduction port for introducing the
pressurized fluid into the inside and a liquid delivery port for
delivering the liquid to the outside; a first 20 liquid reservoir
chanber anLHIalstE@mméaanWhh%B|bﬁﬂﬂ$@edﬁsﬁhéaééﬁtéﬁf@%mQQxhh stores
the liquid, and is constructed such that its volune is decreas?

recei ving pres@ﬁﬁé §F+ ﬁﬁ@fﬁFégsﬁrF?@&OPQHFHlVQeQQEGHBmFFHGF&n udes:
reservoir chanb S for insid o t.he conta ner y
ind - commuri ERVEELR ?Hg?h EpmPaiT o Megitanr Bebhvet iR i reaed
which the f Ssiteafbol Deen PSS IAEAH ULdraPpALate Al %?nowt%@

in the inside o I Tquid reser 0|r C anber Is transmtted
through thed 1gyhdqt thf@d'iﬂuﬂﬂa ifhalie bBstHe ofqiie sweenadr quid
reservoir chanber and its volune is changed in accordance with
pressure @ireideeermihgdi dalume tdre nrsi de abapgeddby fisenbmisis arrofinthe
pressure of the pressurized fluid; and a narrow fl ow path which is
formed at vaighdwaydbspased g dod Iqmqsatth tonhhei BeNdng tHieef itegminal

liquid reservoir chanber and the |iquid deliver ort, and is
openabl y éPgsed Bt)lahnﬁv%wtea%tar%t% Bhgc8dn PR~ éﬂe@tﬁ%ﬁé@tﬁ tRiehdve

change 10 9f hewggggggl ?%eel%%p% dagbqgldtégggrgpgﬁﬁaggé 8L ckRe

state whef€ I qui i rs reservoi-r 'S no
pressyizeg 'E)ﬁet Hev%fésyidé%ﬁrhtﬂad Besi des, preferably, at
| east” a part of a wall form ng the second liquid reservoir chanber is

constituted byBast&eg; bbeeAdrdnlyn thke devwabien patit iinclludes at pkeast
a part of the flexible film and the narrow flow path is cl osed by
the flexi bhétfwhircdi pl dbsnlacededesasbet AoVt une Wie tliiguiecshdred
l'iquid reservoir chanber. Besides, preferably, there is fur

i ncl uded &on8§519®1ﬁ%c%%h?@ﬁn#%ﬂulﬁr€§§Fﬁ§n?ﬁeb??Qﬁﬁqﬂ%?sﬁlFﬁ??oﬁﬁ?d a
dlrectlongﬁ%ddgcaea3|n %f V§H‘¥ﬂ%f%%glpga§$ QQ% A%%kaa %%GF%QEE

chanber itu pr essur e ap i bl 6 f
the pressy Q‘.‘E’Ehéﬁ' B | Sosdlcd S Uk sa jvahbRrdhat the second liqui d

reservoir chanber can be expanded when the pressure of the

Besides, preferably, the liquid container is constructed

such that pressurized fluid is sent into the inside so that the

liquid in the inside is delivered to the outside. The liquid
container further includes: a container body having a pressurized

20 fluid introduction port for introducing the pressurized fluid
inte the inside and a ligquid delivery port for delivering the

liguid to the cutside; a liquid resexvoir chamber (first reservoir

chamber) which is formed in the inside of the container body,

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

25 decreased by receiving pressure of the pressurized fluid; and
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25 pressurized fluid is transmtted through the liquid to the liquid
in the inside of the second liquid reservoir chanber. Besi des,
preferably, at least a part of the container body is constituted by a
menber having rigidity, and the second liquid reservoir chanber is
formed by sealing an opening of a recess 5 forned in the nenber
having the rigidity with the flexible film Besi des,

preferably, the narrow flow path includes a snmall hole forned in a
bottom of the recess. Besi des, preferably, the narrow fl ow
path is farmeesonr ahbhbyr paddedmt regapectt nchamergeaandhl 1 gufdkrmed in
reservoir chanber 10and the liquid delivery port. Besi des,

pr ef er abl yshet hes hde rdwthe ownsat heirsoddy aed dommanficeiepatifthf the liquid
connecting the first |iquid reservoir chanber and the second |iquid
reservoi r EE&FOLL Chamber alB%é%é’@%r@%r%tﬂsfurﬁh@fn’%ﬁ? W 95w ip&eh

el s o L35 bole L0 VILED., {109, ALapeC pOLoni g, 5 LoLeg
prefer A L }rei‘gtt Q&ﬁﬂtoéh %rto'ilgg”cﬂg flrl@:‘l%dFBrw%Scﬂc?ﬁcY“ﬁhthe

whi ch he nnva cones I h cont I'S ma an ela

material . ﬁ%%%l@@%mpg&{@alaéhxmbébe |Th%“b1§’tp§9c”%§bﬂ§i JtUth8Rfetection
i ncludes a detection unit which is provided in thé container body and

whose out put tsigrhtknhsdcnagedrdmecatdanpeeydiite thenyolamehehdnged

of the second liquid reservoir chanber.
in the inside of the sensor chamber.

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

The invention further provides a liquid container for storing

liquid to be supplied to a 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 is delivered to the outside. The liguid container includes:

a container body having a pressurized fluid introduction port

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

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

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

inside of the container body and communicates with the first

25 liguid reservoir chamber and in which the pressure of the
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Besi des, preferably, the detection unit includes a contact 25 type
swi tch opening/closing in accordance with the volunme change of the
second liquid reservoir chanber. Besi des, preferably, the liquid
consum ng apparatus is an ink-jet recording apparatus, and the |iquid
container is an ink cartridge renovably nmounted in the ink-jet
recordi ng apparatus. 5 The invention further provides a nethod of
manufacturing a liquid container for storing liquid to be supplied to
a liquid consum ng apparatus . Thenethod includes : a case nenber
provi di ng iy uai zpBo¥ldi Agapp Liase erder Ligupadin the alddigisd &df the
reservoir chanber into which the liquid is to be filled, wherein the
case 10 nefibhmt Lhghidieesaripoguichamjeect s drapenitied timjomghi Pe tliguid
liquid into an inside of the case nenber, a liquid injection passage
comuni caticnghe Héqnlpqlmrdthﬁpé@tlﬁ@rp%@hﬁ sAaard ki uPaCFEREF FHRFDET

hanmb d a dd h the |
Fesorvol ¢ agbar PO 324%5@?#&4 e BegEREER BT tnneéﬁﬁ%&e'lg%' he
d. |1
cont afger Lo, Lhe .l Bl d; SONSUM ARPALALUs, MELELN i RAL! (L0 v8

for closing |njec |on assade i s provi

f1ow pass%ethm@ééﬁﬂz@@rflﬂdi '&%dV\QHaLSMWf AE6w fLH wglémé 'fG&Hn@d
reservoir chanber and a part of a wall surface formng the liquid

i Nj ecti on sfag SAYEvAr © £CH NSt ﬁﬂoxb)pa&hf tenthid e dding RO Andsuhegaio
the flexible filmis provided over a top surface of the partition
wal | but iresegtvodrt cledrdzknt entihehe do eudf dedivéry iporpar aindiign opehbbly
liquid injection step of injecting the liquid fromthe |iquid

i nj ecti on PEFE Y & ’E"ﬁ%a’iﬂr‘ﬁtﬂa&tl A e td e ﬁ&s%%%jér%a@cten?ﬂ-tlf‘ H&q FHﬁFae

fl id 25 h.
Ll o 0e O PRe PRl 8 PRE soettd 1 Rt o SR bet A e s e
the f'eX' pﬁnt%ﬁe' Lpr aod.aq Passage 19hQsi 19481 8Pr e SIAS NG aBnkhOWs not

passage o l'tquid by attaching the fl'exible filmonto the top
surface obrtBeupatédtbpnemaldreafsien zeBefinjection of the liquid into

the inside of the liquid 5 reservoir chanber is conplete.
Besides, preferably, at least a part of a wall forming the
second liquid reservoir 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 secend liquid reservolr
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

reservoir chamber can be expanded when the pressure of the

25 pressurized fluid is transmitted through the liquid to the liquid
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Besi des, preferably, a projecting part for defining the clearance
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 nmenber providing . 10step. In the flow passage
closing step, the projecting part is nelted so that the flexible film
is welded to the top surface of the partition wall. Besi des,
preferably, the nethod further includes a fluid discharge step after

t he case nember providigg step is co

| 15 .
andbet or eCHBINTGu AR Ec F OFET GHRSPRA S39PrEnERPETERIS AREP58 st ep, the
liquid inject In%%l,sggrﬁta,ftﬁre%e%%%q ’_agg erltaqs'td a'p}ggfig%ft Pﬁelddlcgﬁqa ner chl;i%m

reservoir cha iqurd’i njection ssage I's arged

the liqui qsdebfiy@wum{ L%, Brehdes naRiaher abl Yie o, nend kedl M &odd hyhsq

attached to a 20 top surface of the projecting part formed on the top

surface ofrdsReveart chh@Pemadd frnldde bgasealeiPesn PpaHided oifnat hecease
menber providing step. Besi des, preferably, the nethod
further i moamgelsin aftecemenber hlaswnpasisage gdlddsyngi 9t épei Sleoipleetfd]lma
vacuum di scharge 25step of vacuun}discharging, via the liquid

i nj ection port Bephdes, preferably, the narrow rlow path includes a small

| i qui dexi sti_nghet ween{ hel i qui di nj ecti onportandthepartition wall.
h@rg

Besi des, @P@ﬁeﬁaﬁmﬁg_%ﬂeaﬂﬁwﬂﬁﬂ‘f&rf Er “PfitPdes an injection port
closing step of gl %épggﬁ%ﬁer#pa:b;lwéfith@ %SEE&Q. g.«gcg& Bl 50 F?:ﬁeghien a

vacuum di schar ge st ep esi “preferal
li quid CohRLNBhthSFEPNSSAIEG S¥ER ERAbNAT ESGWd ZRGhhvbie LRanBsE

into its inside so that liquid i'n the inside i S pressurized and.
del i viey ed ahd the DifsideddIriorartyheolizqui d delivery port.

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

Besides, preferably, the narrow flow path includes a small

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

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

20 Besides, preferably, the ligquid 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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10Besi de, preferably, the nethod further includes a detection

uni tnounting step of nounting, tothe inside of the liquid container, a
detecting unit whose output signal is changed in accordance with a
pressure change of the liquid stored in the inside of the liquid
cont ai ner. 15Besides, preferably, the liquid reservoir chanber is
constructed such that its volune is decreased by receiving pressure
of the pressurized fluid. The liquid container further includes a
sensor chanber which is fornmed in the inside of the |liquid container,

whi ch compmitgat escwhiihii feid | ictvicaseenainbeghanber 20 and in which
pressure of the pressurized fluid, applied to the liquid in the

i nsi de of the Bigtidsy esesfmiablohanherliguid anssuntied appanajvs he an
liquid to the liquid in the inside of the sensor chanber. The out put
si gnal of itfke jgét vecoominmiaprpsathanga itheabtordhseataipAr the an ink
pressure change of the liquid in the inside 25 of the sensor chagber.
Besi des, pieeTEidgryr eRpERlahBBRNEd it R S GRS T a%‘e%la‘?%}ﬁ:ﬁPPﬁaﬁ Fés

I i h d i d ith th '
Taui @1 he TRE: BEVBRCTHe READE ORRIBERC TS BUTpar SraRrooPTiRe
liquiin the r _ Ber e ¢
he. sensort ehabar o B s R R L et g

appar at us desisahihfleppalratagor dintnai it il ¢Budeith thee hbfued pront ai ngr
is an ink cartridge renovably nounted in the ink-jet recording

appar at us.stEpecEnyentiding ur thee penvede®rmed gutll zoht@iigerepervolir
storing 10 liquid to be supplied to a liquid consum ng apparatus. The
i qui d” comhaimher imed udeseh sheakiduichBer te pendd lhicfn Bhergit ¢he case
el S SN TERY RN A I R T
an inside i(?nftot g ¢ASEqIBIPE e Q:alsieqmeglbia?j, egt if&ﬂ:@%%?jga%tion passage
communicating the liquid injection port with the liquid reservoir
chamber, and a ligquid delivery port communicating with the liquid
reservoir chamber for delivering the liguid from the liguid
15 container to the liquid consuming apparatus, wherein a partition
wall for closing the ligquid injection passage 1s provided in
the ligquid flow passage, wherein a part of the wall surface forming
the liquid reservoir chamber and a part of a wall surface forming
the liquid injection passage are constructed by a flexible £ilm,
20 and wherein the flexible film is provided over a top surface
of the partition wall but is not attached to the top surface
of the partition wall; a liguid injection step of injecting the
liguid from the liquid injection port into the liquid injection
passage so that the liquid flows into the inside of the liquid

25 reservolir chamber through a clearance formed between the top
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15 communicating the liquid injection port with the liquid reservoir
chanber, and a liquid delivery port conmmunicating with the liquid
reservoir chanber for delivering the liquid fromthe Iiquid container
to the liquid consum ng apparatus. A partition wall for closing the
liquid injection passage is provided in the liquid 20 fl ow passage. A
part of the wall surface formng the liquid reservoir chanber and a
part of a wall surface formng the liquid inj ection passage are
constructed by a flexible film The flexible filmis provided over a
top surf acairGfackeher paetpd it iwal dail and tSeafeexibldhifchmt kadfd grebkee
filmis not attached to the top 25 surface of the partition wall, the
liquid is dlgsécestép om chesing quilbw ppesagemwipbhe lilenddie alttqeh@lng
injection passage so that the liquid flows into the inside of the

li qui d res?éﬁ/énlrexéﬁéﬁbéillﬂ m%ﬁ?@ SrBaFHRERCE o‘??reﬂ“%éﬁﬁé:éﬁl?ﬁew?%b

sur face of rtjition wall t.he fl.exi
.gﬁ

of the Ii § LR, o2 i i e P S B Rr A OB TRET B
surfag§ 0:es?§v§§EtE£éﬂﬂe¥%§§ n&ﬁf +Lhe injection of the liquid into

the insidé o urd reservorr chanber is conplete.

Besi des, pref eea@&uesa gf&@ﬁung Rabb-of 0Lt dd i pd g £die elreakARCEhe
between the flexible film and the top surface of the 10 partition
wal | is feneedaapet betivemm sief #eexblé helpaahid kha vep | swoffadecof asiee
menber when the liquid is injected into the inside of the liquid
reservoi r pelr&iéen weleris hodmgceon sheotopheutfans i ibe Pﬁét%ﬁBQ@e

of ¢he liquid reservoir chanber is conplete, theifrOJe i ng Eart
.nel ted sovehat O?héh?l%%%ll%ﬁ“f?? PRt dedet Bt SguP aﬁédmg :

(1 LI an vl one o1 BT I5RcPLELETAP ochl LS LOBLLEL 86 0

t he o I|qU| €servoir ¢
| corml et €, ikhRelt Syisd eXLELIMD rgkuees 4ihg, Eb%ﬁjéd‘lt%cﬁh@pco%%izrﬁé@e _‘
the partition wall is vacuumdischarged via the liquid injection

port. 20Begi drs, ppreierablwsilt.he liquid injection port is closed by
wel di ng a seal i ng nenber thereto.
Besides, preferably, the method further includes a fluid
discharge step after the case member providing step is complete
15 andbeforethe ligquidinjectionstepstarts. Inthefluiddischarge
step, the liquid injection port is closed, and fluid inside the
liguid reservoir chamber and the ligquid injection passage is
discharged from the liquid delivery port.
Besides, preferably, the flexible film is attached to a
20 top surface of the projecting part formed on the top surface
of the partition wall of the case member provided in the case
member providing step.
Besides, preferably, the method further includes, after

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

25 step of vacuum-discharging, via the liquid injection port, the
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Besi des, preferably, the liquid container is constructed such that
pressurized fluid is sent into its inside so that liquid in the
inside is pressurized and delivered to the outside from25 the liquid
delivery port. Besi de, preferably, the liquid container
further includes 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. 5Besides, preferably, the liquid reservoir
chanber is constructed such that its volune is decreased by receiving
pressure ofidiiiel ffassiHd Zethddniiih 11kei d i friect canparnendiliethetition

i ncl udes a sensor chanber which is forned in the inside of the liquid
cont ai ner ,wa#li.ch communi cates with the liquid reservoir chanber 10
and in which pressure of the pressurized fluid, applied to the liquid
in the inside ®estkeslinygiferrbder vbprethanBartnsripghsdree8dIRFELER
the liquid to the liiquid in the inside of the sepsor chanber. TEe

out put si PRt GLOEHBIIEERRL PHCIRTYNG ShendAgBEdi BT Yared 'WhtheFhe

pressure 3&%?%%&%% Fggﬁéhgg%gE&ﬂ%%gg%%g%%ggt%§ of the sensor chanber.

Besi des, or S ¢onstructed such that its

volume is changed,| @s?cﬁQEEé‘f%W teh ot 8 JRK BSSYRLa LARANGE; Q*fon%ﬁ%lgcted

liquid in the inside of the sensor chanber. The output signal of the
det ecti on gyaint £ hst phargad: bod FaeQBANEen il of hies 20sv ek WEtkangeuod

t he sensor chanber. Besi des, preferably, the liquid consum ng
appar at us iirs the inkifetis goesdungzepgpandtdesivangdt he thewutsddet &romr
is an ink cartridge renovably nounted in the ink-jet recording

appar at us.tiehd igpédeAe 18V SEY d2Ufe rel at est ot he subj ectmatter

cont a_jlfs]ed Beside, preferably, the method further includes a detection

unitmounting stepofmounting, tothe insideof theliquidcontainer,

a detecting unit whose output signal is changed in accordance

with a pressure change of the liquid storxed in the inside of

the ligquid container.

15 Besides, preferably, the liquid reservoir chamber is
constructed suchthat its volume is decreasedby receivingpressure
of the pressurized £fluid. The liquid container further includes
a sensor chamber which is formed in the inside of the liquid
container, which communicates with the liquid reservoir chamber

20 and in which pressure of the pressurized fluid, applied to the
liquid in the inside of the liguidreservoir 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 liguid in the inside

25 of the sensor chamber.
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25 in Japanese patent application Nos.: 2003- 085097 (filed on March
26, 2003) ; 2003- 154991 (filed on May 30, 2003);

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

5 volume change of the sensor chamber.

Besides, preferably, the liguid 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 1iguid container for storing

10 liquid to be supplied to a 1iquid consuning apparatus. The liquid
container includes: a case member formed with a liquid reservoir
chamber into which the ligquid is to be filled. The case member
includes a liquid injection port for injecting the liquid into
an inside of the case member, a liquid injection passage

i5 communicating the liquid injection port with the liquid reservoir
chamber, and a liguid delivery port communicating with the liquid
reservoir chamber for delivering the ligquid from the liquid
container to the liguid 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 liquid
reservoir chamber and a part of a wall surface forming the liquid
injectionpassage areconstructedbyaflexible film. Theflexible
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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2003-160836 (filed on June 5, 2003); 2003- 160815 (filed on June

5, 2003) ;

10

15

20

25

5 2003-160685

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

Besides, preferably, a projecting part for defining the

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

partition wall is formed on the top surface of the partition

. wall of the case member when the liquid is injected into the

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

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

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

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

the liguid delivery port.
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(filed on June 5,2003); 2003-198631 (filed on July 17,2003);
2003-198638 (filed on July 17,2003);

10

15

20

25

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

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

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

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

Thepresentdisclosurerelatestothe subjectmatter contained

in Japanese patent application Nos.:
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2003- 296687 (filed on August 20,2003) ; and 2003-190527 (filed on

July 2,2003),

2003-085087 (filed on March 26, 2003);
2003-154991 (filed on May 30, 2003});
2003-160836 (filed on June 5, 2003);
2003-160815 (filed on June 5, 2003);

5 2003-160685 (filed on June 5, 2003);
2003-198631 (filed on July 17, 2003);
2003-198638 (filed on July 17, 2003);
2003-296687 (filed on August 20, 2003); and

‘5 2003-190527 (filed on July 2, 2003),
10 each of which is expressly incorporated herein by reference

15

20

25

in its entirety.

BRIEF DESCRIPTION OF THE DRAWINGS

Figs. 1A to 1C are a top view (14), a front view (1B), and
a side view (1C) illustrating the outlines of a liquid container
for a liguid consuming apparatus according to the invention.

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

Fig. 3 1s a perspective view illustrating the structure
of one of the two closed-bottom boxes configuring the liguid
container seen from the mating surfazce side.

Fig. 4 is a perspective view illustrating the structure
of the other of the two closed-bottomboxes confiiguring the liquid
container seen from the front surface side.

Fig. 5 is a perspective view i1illustrating the structure
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10each of which is expressly incorporated herein by reference inits
entirety. BRI EF DESCRI PTI ON OF THE DRAW NGS Figs. lAto 1C are
a top view (1A), a front view (1B), and a side view (1C) illustrating
the outlines of a liquid container 15 for a liquid consum ng
apparatus according to the invention. Fig. 2 is a perspective
view illustrating the structure of one of two cl osed-bottom boxes
configuring the liquid container seen fromthe front surface side.
Fig. 3 is a perspective view illustrating the structure 20 of qne of
the two cl¥sédehethsm pbxey CIRFPFUPPHECT t@?ﬂeisqGPBfé%WE%ﬁ?\éhesééﬁmd
fromthe mating surface i i rspective view

i de. Flg. 4
i 1lustrat ic.fﬂj“'t. oLt Fﬁ@?p?géf”gftl?%é“%tﬁﬂ,g? S&Fflf"%‘éa? * ¢l osed- bot t om
boxes confi gur g st Neald e LONIAIIRE BELRLOBILNR {1 AN SUIHACEn

side. 25Fig. 5SS a perspective viewi strating t structure

the other of,d30Q¢ck9886d1b0t +08t PAXES, COMd WG riche ol dHbdncent @i ger
seen fromthe mating surface side. Figs. 6A and 6B are
cross-sectigpnal views illustrating the cross-sectional structure in

lines A-A and B-B shown in Fig.
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 view illustrating the
cross—-sectional structure in line D-D shown in Fig. lA.

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

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

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

Figs. 11A and 11B are diagrams schematically illustrating

the states that ink in the ink containing chamber is consumed

to some extent (1lA2) and that pressure application is stopped

—

(11B}.

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

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

25 Fig. 14 is a diagram illustrating another example of the
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51A Fig. 7 is a cross-sectional viewillustrating the
cross-sectional structure in line CC shown in Fig. 1B. Fig. 8
is a cross-sectional viewillustrating the cross-sectional structure
inline DD shown in Fig. 1A 10Fig. 9 is a diagramschematically
illustrating the channel configuration of the liquid container.

Figs. 10A and 10B are di agrans schematically illustrating the stats
before the liquid container is nounted in a recording device to be
one kind of |iquid consum ng device (10A) and after 15it is nounted

and pressuiif icordRRhiiad tRakb&r( MY buffer chb@Ser 14 aitek LHRrndved of
di agrams schematically illustrating the states that ink in the ink
cont ai ni ngclehanherid scadasuaedatwoshing et éhe {dtMteord that pressure
application is stopped (11B). 20Figs. 12A and 12B are di agrans
schemat i cal | y iHigustlbatisng Haosent a3 luabrating | 9t iHe anet NeFRRPA§
chanber is consuned (12A) and that ink in the huffer chanber is
reduced (©fB)the liagld, CTEtF§n%?dF8§r§HFséH@H&g COMEFEPE Y SPPAFARYS

the state that e li UId contalner is all consuned. 25Fig. 14

is a 'agfﬁﬁilllﬁgtﬁgt%ﬁg NGt et exanpl e of t he

Fig. 16 is a diagram illustrating yet aﬁother example of
the liquid container for the liquid consuming apparatus according
to the invention.

Fig. 17 is a diagram illustrating still yet another example

10 of the liguid container for the ligquid consuming apparatus
according to the invention.

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

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

Fig. 19%A 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 Pig. 18 and is a view in which Fig. 20 is turned upside
down.

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

25 in Fig. 18, and Fig.22B is an exploded view of Fig. 22A.
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i nk contai ni ng chanber, the buffer chanber and the channel of the

i quid container according to the invention. Fig. 15 is a
diagramillustrating still another exanple of the |iquid container
for the liquid consum ng apparatus 5 according to the invention.

Fig. 16 is a diagramillustrating yet another exanple of the liquid
container for the liquid consum ng apparatus according to the

i nventi on. Fig. 17 is a diagramillustrating still yet

anot her exanple 10 of the liquid container for the Iiquid consum ng
appar at us accorfdiong28ois e deans@ecitore view sltiwjog a8Aress U8R imKgeunit
views show ng the outer appearance of an ink cartridge as a second
enbodinenﬁ”b%h§ LPgurFarE6near neho it Y ditfg £8-the invention, in which

Fig. 18Ais a pl.an view, 15Fiqg. 18Bis a.,side view, Fig. .18Cis. a
ot orow and eBy. $H50s; 3 BLEn i anohiRe Eng; Séadit e pattant
vi ew of t i c I S i, K. , and Fig. 19B is a side

Vi ew. hd bk g%éﬁkggg?sggﬁmékb gﬁ%% %gfspectivg view of the ink
cartrigige 20shewg.i psFig. aﬁ%xplodefip@rs%cwv@nvfé@pl&f&%&n@e&ﬁeect ive

view of the ink Cartridge shown in Fig. and is a view in which
Fig. 20 i pricysnedzingi deidowh.the ink cartrkige 224Awn Sir F¥ect Lena
view of the ink cartridge shown 25in Fig. 18, and Fig.22B is an
expl oded vi ew &f.gFi §6 22M2 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. 31Ashows astatewhereaninkreservoirchamberissufficiently
filled with ink and compressed air is not introduced into an

ink pressurizing chamber, ¥Fig. 31B shows a state where the

25 compressed air is introduced into the ink pressurizing chamber
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Fig. 23 is a perspective view showing a pressurizing unit of the ink
cartridge shown in Fig. 18. Fig. 24 is a plan view show ng the
pressurizing unit of the ink cartridge shown in Fig. 18. 5Fig. 25 is
an expl oded perspective view showi ng the pressurizing unit of the ink
cartridge shown in Fig. 18. Fig. 26 is a perspective view
showing a tank unit of the ink cartridge shown in Fig. 18. _

Fig. 27 is a perspective view showng the tank unit of the 10ink

cartridge shawe iiRkFc@rt184880di R WM !t@levw}h%hrgggrv B%ic%latm"ﬂ)r&r}eglst h
upsi de down. Fig. 28 s a plan view show ng an'| oard’o e
i nk cartrisgerishews liynfFl ged 58 tndak nﬁﬂ@'f‘i%.atjl@nshgﬁg-a %%kalt% dnekan
vi ew show ng a nodi fied exanpl e of the 151 C board of the in

cartridge istiowarddyFegistsuiderherdgid friecatrivofir chamber.

Figs. 32A, 32B and 32C are views respectively showing the
5 portion of the detection unit of Figs. 31a, 31B and 31C under
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 according to the existence of ink and the
operation/stop of a pressurizing pump in the ink cartridge shown
in Fig. 18.

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

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

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

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

chamber, Fig. 36B shows a state where the compressed air is

25 introduced into the ink pressurizing chamber of the ink cartridge
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Fig. 30 is a block diagram showing a state in which the ink cartridge
shown in Fig. 18 is nounted in an ink-jet recordi ng apparatus. Fig.
31A to 310 are Sectional views schematically show ng 20 the ink
cartridge for explaining the detection operation of a detection unit
of the ink cartridge shown in Fig. 18, in which Fig. 31Ashows a state
where an ink reservoir chanber is sufficiently filled with ink and
conpressed air is not introduced into an ink pressurizing chanber,
Fig. 31B shows a state where the 25 conpressed air is introduced into
t he i nk priessttichi tige chalherserobitrhehambercdrst sudfecientvy dhltled wnkh
reservoir chanber is sufficiently filled with ink, and Fig. 31C shows
a state wheve BnRk Ragdl J6@xhows Bnstakes ivHiencedakybardbhaibets in the
Figs. 32A, 32B and 32C are views respectively showing the 5 portion
of the detiddt it§FeUNPLroFRPPRRL- 31A, 313 and 31C under nmgnification

cor dance wi t ReEhos CohRBECACBEL] KT PR HEnE EAF 7 PRge enawa Tk

accordance wt el |dbe S

Fig. 18 10f0anddal S8 il A%:3000h00 L02 ddatelhoBy Oledin AMIRYLg in

signal "o etecti unit acc ng to the existencte of ink and’the

oper at i on/StRRuehcRuPECESHEETd NE RWED ihRk EBet kiMgs aftidvindge Fhgwnian
Fig. 18. Fig. 35 is a view show ng an i nk supply pressure

whi ch changes ¥Fagi n38&chs dancieewishiowting eopsuhphioh Rifg.i 3K bndéhe i nk

cartridge shown in Fig. 18, and shows a case where reaction force at
t he magnification, and Fig. 38B is a view showing a state in which

( a heat-caulked rib is heat-caulked.
10 Fig. 3%isanexplodedperspectiveviewof aninkcartridgeaccording
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. 39

is turned upside down.

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

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

20 ink cartridge according to the third embodiment.

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

Fig. 44 is a perspective view showing a tank unit of amodified

25 example of the ink cartridge according to the third embodiment.
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time of deformation of an ink chanber filmand a pressurizing

chanber filmis considered. Fig. 3624 to 36C are sectional views
schematically showing 20 an ink cartridge according to a nodified
exanpl e of the enbodi nent shown in Fig. 18 or the like, in which Fig.
3624 shows a state where an ink reservoir chanber is sufficiently
filled wth ink and conpressed air is not introduced into an ink
pressuri zing chanber, Fig. 36B shows a state where the conpressed air
is 25 introduced into the ink pressurizing chanber of the ink
cartridge in Jtigch4bhes ienerepecvibve wilrantarwhicls ufhfe timhtdryitf ishbed
with ink, and Fig. 36C shows a state where ink hardly exists in the

i nk reser vigl Figharfders Fhgned7apside seemi-onal view showing a state
before a tank 5 unit and aégressur|2|ng unit are connected by heat

caul king in a FaRgkaltlr e?pPord 265 aFﬁeVﬂﬁHScﬁ?????ﬁﬁ¥§ﬁ¥bﬁﬁowﬁngl@
18. 38A i h f F v d

magni f i catﬁ‘%ﬂ:loﬁ‘nﬁ fFFSd\é g\évt?%gvﬁr{rl}‘l e\ﬁfp%é\?n Aa%éds? Jinheu ie(r:h a
heat - C?”'%%%'rMQA'§hB9§t C%Hé&?%. Rifh9a 318218080 is formed R?Fgeen

expl odedper spective view of an i'hk cartridge according to at
enbodi menta top suFifBcedBri § ealpded 1pensnest byecon ewiaf whig Eak

cartridge according to the third enbodiment, and a view in which Fig.
39 is turnedfipiedeidowonthe 1nk cartridge, and Fig. 47B shows a state

in which the top surface of the partition wall and the bottom

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

10 the filling of ink is complete.
DESCRIPTION OF THE PREFERRED EMBODIMENT

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

First Embodiment

15 Figs. 1A to 1C are schematic diagrams illustrating, as one
embodiment of a liquid container of the invention, an ink cartridge
for containing ink to be fed to a recording apparatus as a liguid
consuming apparatus. In the embodiment, closed-bottom boxes
(casemembers) 10 and 20 are combinedto formahardcase constructing

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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15Fig. 41A is a sectional view of the third enbodi ment taken al ong
line A-A shown in Fig. 18A, and Fig. 41B is a sectional view of the
third enbodi nent taken along |line B-B shown in Fig. 18A

Fig. 42 is a perspective view showing a tank unit of the 20 ink
cartridge according to the third enbodi nent. Fig. 43 is a
perspective view show ng the tank unit of the ink cartridge according
to the third enbodinment and a viewin which Fig. 42 is turned upside

down. Fig. 44 is a perspective view showi ng a_ tank unit of
a nodi fi edi<dEwpranpberdf tise ¢omrasdEbliedgee a@dordihgSHBPLRENG hinegdle
enbodi nment . Fig. 45 is a ective view,in which the tank

. - ) pers ,
uni t showPamrugigatingiv g Reertrbidideafbiha tiquid qangaming RAPPAEAT
46C are views .respectively shawi ng,a portion_of a detection unjt of
the third @Hﬁ:&dl %nﬁfheg; Il‘f%lcbo.rd?ll‘f’ﬂ g‘?ﬁ) “%a %?attg’ei oy Oldglﬁleg%él egi%rén@ér

s formed figlyee r f Ftian-mald £andaa oli@@hbhm
- when i nk ilglq_’trri géqiogr#got gflf‘%fng?r ??%g andrlFi g. 47B shows a state
in whigh thed ap Wodiree a8t B8 BAr bkt Sp¥ad i ngnteddie: bd@imithkihg
are attached to each other to close a flow passage after 10 the
filling ofwithk al preespkéted DESERISSHON.OF THE PREFERRED EMBCODI MENT
Hereafter, the detail of the invention will be described based on
enbodi ments showhigs. thendr awk Hgstrate an example of the closed-bottom

box 10, which is formed as a two piece structure of a frame 10a
[ and a 1lid 10b. The closed-bottom box 10 has a recessed part
10 12 to be an ink containing chamber 127 serving as the liquid
containing chamber (first reservolr chamber), a recessed part
13 to be a buffer chamber 13’ {second reservoir chamber)}, a groove
14 forming a first ink channel 14’ for connecting the ink containing
chamber 12’ to the buffer chamber 13, and a groove 16 forming
15 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 10a are sealed with the 1lid 10b from the
front surface side of the cartridge. At the same time, the grooves
20 14 and 16 are sealed with the 1id 10b to form the first ink channel
14" and the second ink channel 16°.
In addition, as shown in Fig. 6A, a valve 31 energized by an
energizing unit such as a coil spring 30 is housed in the 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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First Enbodinent 15 Figs. |Ato 1C are schematic di agrans
illustrating, as one enbodinment of a liquid container of the
invention, an ink cartridge for containing ink to be fed to a
recordi ng apparatus as a liquid consum ng apparatus. In the

enbodi ment, cl osed-bottom boxes (casenenbers) 10 and 20 are

conbi nedto forma hard case constructing 20 a cartridge 1 as a liquid
contai ner. The boxes 10 and 20 are half shells of the hard case,
which are in alnbst synmetry to each other. In the surface on the tip
end side iihd hismkolaitiver ydipoett ldntoFrgtrd®) , thdheralar 81f dharedpeningk
delivery port 11 and an air 25 introduction port 21. The ink delivery
port 21 sethd phaased.| i jputherngski va? yWepoies i siogmsderapl 22 ¢lolgh fprk
suppl yi ng needl e communi cating with a recording head of a |i uiq ,
consum ng Sfdriatddy FRPeEing ?@ﬁaQ%Qﬁﬁwﬂeﬁ©P88€Yc%fi§P?rﬁ?%ﬂﬁaﬁm Hehe.
An air introduction port 21 serving as a pressurized fluid
introductiQﬁ?iéeport is connectable to an air supplying needle

commung catd,ng .erngn?egﬁ.o§§f%itﬂ%drgggggeé%lﬁcg-m is sealed®Sh 2 206n3

illustrate an exanp cl osed-bottom box 10, which is forned as

a two piece gkirdehibee Oy & il 88BddimaanRdsgatd d iLQh. tHBEi gk ardahaihgm
box 10 has a recessed part 10 12 to be an ink containing chanber 12

servi ng asHam®elr qai'd feantcantehgichabtber ti¢reist. r &her wolenichastde) of
a recessed part 13 to be a buffer chanber 13' (second reservoir

chanber) the geceseedoprbl rﬁ%\gSaSﬁmié@rlhkseﬁi@ﬁin@M4a Jfﬁe]rm denA&éLPag
O cove 16 3 PRERg £SH . SRBRTSRE CHATREE 18" | Uhe COTHER (g “CHeh oo
bUffefOCh%réb%rar]i%Id by ink pressure. DMoreover, the film 17 is attached
to an annular projection 12 of the closed-bottom box 10, which
projection is disposed in the outer periphery than the deformable

area of the £film 17. Besides, the films 17 and 18 to be attached

to the closed-bottom box 10 may be a single film as long as

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

As shown in Figs. 4, 5 and 6B, a recessed part 22 of the

case 20 communicates with the air introduction port 21 via a

channel 24. 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 wvariation in the buffer chamber.

Two terminals are formed in the detecting mechanism 26, in which

the terminals are configured to short~circuit at the communicating

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

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

25 in time when the buffer chamber 13/ is expanded to the set volume.
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to a val ve housing chanber 15. The recessed parts 12 and 13 are
formed such that through holes fornmed in the frane 10a are seal ed
with the lid 10b fromthe front surface side of the cartridge. At the
sanme tinme, the grooves 2019 and 16 are sealed with the lid 10b to
formthe first ink channel 14" and the second ink channel 16" . In
addition, as shown in Fig. 6A, a valve 31 energized by an energi zing
unit such as a coil spring 30 is housed in the val ve housi ng chanber

15 of the ink delivery port 11. The ink supplying 25 needle
communi cat i ng Viud-heygmoree ordi ngameatPy datessingdthat volume vamiation

delivery port 11 to retract the_valve 31 for opening the channel.
Furt her mor? & BBRERECRAMIGTyLShapdit Ik ME§RE Fa P BRERFRY as long

engaging the ;quiel RErANSHLAL P8I US 3URR! ¥ N9 BRYLE: chamber 137
reaches a predetermined position. Accordingly, for example,
5 a microswitch, a magnet switch and a proximity photoswitch can

be adeopted as detecting means.
Fig. 8 illustrates an example of the buffer chamber 137, in which
the opening side of the recessed part configuring the buffer
( . chamber 13’ is sealed with the film 18 and the outer surface
10 of the film 18 is constantly energized by springs 29 through
the plate 28 in the direction of reducing the volume. The
energizing force is selected to have a slightly smaller value
than a pressure applied by the pressurized fluid. More
specifically, the enerxgizing 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 12’ 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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5 The opening side of the recessed part 12 is sealed with a film 17

deformable by air to define a space, i.e. the ink containing chanber
12" for containing ink therein. The opening side of the recessed part
13 is simlarly sealed with a filmto define a space, i.e. the buffer

chanmber 13', the volume of which can 10 be varied by ink pressure.
Moreover, the film1l7 is attached to an annul ar projection 19 of the
cl osed-bottom box 10, which projection is disposed in the outer

peri phery than the deformable area of the film17. Besides, the filns

17 and 18 to be gttached bﬁ_etrQ%iShW‘%‘h@%ﬁ]@@a%&i@ﬂ%}g{*?%?icﬁatﬁgﬂ%ﬁ

filmas long as 15 the required contraction for fthe
Cﬁg be secghinadbeAfe sraWad Be bW Haséd dn ang. BBinaHRALEREN DA raR 16k
t of the channel configuration is simplified and Figs. 10A to 12B
illustrating the volume variations in the ink containing chamber
5 12* and the buffer chamber 13’ in the wvarious states.

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

( In the meantime, the ink cartridge is mounted on the recording

10 apparatus serving as the liquid consuming apparatus, an ink

supplying needle 50 engages the ink delivery port 11 as shown

in Fig. 10B, and the ink supplying needle 50 retracts the valve

31 against the spring 30 to open the channel. Moreover, the

air supplying needle communicating with a pressurized f£fluid

15 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

20 the recessed part 22 of the closed-bottom box 20 to apply pressure

to the film 17 of the ink containing chamber 12/. Consequently,

ink in the ink containing chamber 12’ passes through the channel

14 to flow into the buffer chamber 13. Therefore, the f£ilm 18

configuring the buffer chamber 13’ is expanded against the spring

25 29 to increase the volume.
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case 20 comuni cates with the air introduction port 21 via a channel
24. In addition, in the area facing to the buffer chanber, a recessed
part 25 is fornmed to di spose a detecting nmechanism 20 26 for
detecting the volunme variation in the buffer chanber. Two term nals
are formed in the detecting nechanism 26, in which the termnals are
configured to short-circuit at the communicating part of a plate 28
and a contact is turned on or off to output a detection signal in
cooperation with the plate 28 at the point 25 in tinme when the buffer
chanber ?Cq0§dé%€éﬁde8h?op3&¢ﬂées?e9c hromgired upwardly Fi i rﬁ’é‘ﬁé’lnasto
means for detectlng Elhe vol.ume variation in t% buffer cha

& %

vari ous nERREaChn "BENadbEt 84TEST LR e Wy etwé’d'tCh\M‘FQP%gFmF hEhf“Bp
part of the,byf feir'ea%tgagpg[lg}:lf?» r%@ffeﬁ%éﬁ 1%16{1 tergmned u%%'e %ﬂamber

Accor di ngly, or exa Crosw ma net sw

prox'”‘tY1@h0t%Sth%Qlﬁ@3 bg @QQDE@Ptf@Hé&Héﬁa'ﬂ%ﬁtnﬁ%ﬁslnk cartridge

5 is mounted correctly.
When ink is consumed 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 12’ is reduced by that amcunt, but the volume of the
10 buffer chamber 13’ keeps the set volume (Fig. 113).
When the power source of the recording device is turned off to
stop the air supply in the state that ink remains in the ink
containing chamber 12/, a pressure applied by the spring 29 of
the buffer chamber 13’ exceeds the pressure of the ink in the
15 ink containing chamber 127. Consequently, the ink in the buffer
chamber 13’ flows in a reverse direction into the ink containing
chamber 12 to reduce the volume of the buffer chamber 13’ (Fig.
11B).
This reverse-flow allows the ink in the buffer chamber
20 137 to be mixed with the ink in the ink containing chamber 127
to prevent an increase in viscosity. The ink in the buffer chamber
137 is relatively increased in viscosity because it is in the
proximity of theinkdeliveryport, andthe inkinthe ink containing
chamber 12’ has low viscosity. ‘

25 In addition, in case of ink easy to generate precipitation
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Fig. 8 illustrates an exanple of the buffer chanmber 13", in which the
opening side of the recessed part configuring the buffer chanber 13
is sealed with the film 18 and the outer surface 10 of the film18 is
constantly energi zed by springs 29 through the plate 28 in the
direction of reducing the volume. The energizing force is selected to
have a slightly smaller value than a pressure applied by the
pressurized fluid. Mre specifically, the energizing force is set
such a valve that 15 the buffer chanber 13" expands to the limt as

| ong as i nde edgreatfl edkf romiheossibtenta@aigeimgatkagbeevd@setl duhéErom
buffer chanber 13', and contracts when the ink in the ink containing
chanber 1Zhe buébes wimeabeThe3 bdhtertiehanbeont3dinisgddwngesdl 2o hisanaga
vol unme to allow 20 printing for a period of time required to prepare
a next inlk@ et Aitdgélart 8#Ee heo AiFAtion P ReBRafRHF 26U RS tiSnk
near end, re specifically, after.the ink, in Lnk cont aini ng
Chanber 1200 TG L EBRLUEER THEAR GHETBPE: he bhRT ST BHaier PYmD
is, f e , . al i S Lnt

that 15, SRRy AR L] SO e apTnl MSREER 20y UL B hie
Next, the ijqpenald eunekibhs hBkagahhitsaend usicayf iguregdewithe BBk in
descri bed bel ow based on Fig. 9 in which the illustration of the
channel camfel igilk ednionin instghbdr B2l anduktysrmdfd, the ¥2BorBlingteat tag
the volune variations in the ink containing chanber 512' and the
buf f er chdmberigdnalhy tdesigradbpotstatbeak ink from the radssdilmonbeads

shomwn in Fig. 10A, the ink delive&éfgort 11 is sealed with the val ve
31 to pre@¥ft Pk FHESRUFEaRPRY SULYT GBS R aItdidfGSed 8t dt ¢ Thexerore,

10 ink will not leak £rom the recording head by the extent of pressure
applied by the spring 29 of the buffer chamber 137.
In the meantime, when the ink in the ink containing chamber 127
is all consumed in the recording operation and ink remains only
in the buffer chamber 13’ (Fig. 12A), signals are still outputted

15 from the detecting mechanism 26 in this state. However, ink
is further consumed in the recording device, and then ink is
fed only from the buffer chamber 137. Thus, the volume of the
buffer chamber 13’ is reduced, the plate 28 yields to the spring
29 and retracts by AL to separate from the detecting mechanism

20 {it ismoveddownwardly in Fig. 12B), and the cutput of thedetection
signals is stopped.
Consequently, it can be confirmed that ink is reduced to near
end. After this, the spring 29 squeezes the ink in the buffer
chamber 13’ to feed it to the recording head until the last (Fig.

25 13). In the embodiment, the volume of the buffer chamber 13’
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In the neantine, the ink cartridge is nounted on the recording 10
apparatus serving as the |liquid consum ng apparatus, an ink supplying
needl e 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

communi cating with a pressurized fluid 15supplying source of the
recordi ng device, not shown, engages the air introduction port 21. At
the point in tine when the ink cartridge 1 is nounted at the set

posi tion, @& kekStd efef HABMEDE DERS BHter@t ha#liad £ SHHHSHHRI0S OME G diTQ
that air is introduced in between the film 17 and 20 the recessed
part 22 ofmddia cindedsbbiteadn bOkeP8fd 0= appliytpressuriee taithecdritdimukad
of the ink containing chanber 12'. Consequently, ink in the ink

cont ai ni newshaiberhi stpassus! theowyt nhe ighanpetridoe gahl ey Husre rede
buf fer chanber 13. Therefore, the film18 configuring the buffer
chanber 13“”P§geiﬁaﬁd§6mﬁgalnst the spring 2529 to increase the

NS Egﬁ%act Ty e L P S TRy b LR S B
at | east rbQothlh h@mg' l&ﬁ@tpoffesfsﬂﬁe%{ﬁé lﬁg%m?alﬁ% 'c§1am er

cont ai ned e Cal'tl'l ge an nk cartri un e
COfreCt'Y&Z’ is dropped. Thus, the plate 28 yields to the spring, and

retracts and separates from the detecting mechanism 26 to stop

e

the output of the detection signals. Therefore, abnormality
10 can be known.
Inaddition, inthe embodiment, thebufferchamber 13’ isconstantly
energized by the spring in the contracting direction. However,
the same advantage is exerted in which the buffer chamber 13’
isformedtobeabellows structureandthebellowspartisconstantly
15 set in the contracting direction.
In the embodiment, the ink containing chamber 127 and
the buffer chamber 13’ are configured in which the recessed parts
12 and 13 are formed in the hard case and the openings of these
recessed parts are sealed with the deformable films 17 and 18.
20 However, the annular projection 23 disposed around the
pressurizing area of the closed-bottom box 20 is sealed to the
projection 19 sealed with the film 17 with an adhesive also
functioning as a sealing agent, for example, which allows the
pressurizing area to be formed into an airtight structure.

25 Furthermore, as shown in Fig. 14, the ink containing chamber
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When ink is consuned in the recording operation in this state, the
ink in the ink containing chanber 12' is fed to the recording head

t hrough the buffer chanmber 13" . The ink in the ink containing
chanber 12' is reduced by that anount, but the volune of the 10

buf fer chanber 13' keeps the set volume (Fig. 11A). Wen 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 chanber 12', a
pressure applied by the spring 29 of the buffer chanber 13" exceeds
the pressr® @inc heei hkEfar t@eamtsy Ad conraitpimgd chilier beg 42 and a
Consequently, the ink in the buffer chanber 13' flows in a reverse

dLregt;;n1QQ%%9W§hé3ranéoﬁ¥%J?ﬁ¢RfQ§%§ﬂ9§rCT?““?% FTHAY (9 Bo fdnengs
t h h h

i the bueroanarEiPot 21 2 e pat A RL WY T oERRT A4 RS BARCS:
cont ai ni ngf’.l‘ﬁgﬁ”bghglgnkt 909£§¥ nqg:élealsp ' (?V!t%%of%'ukke. TR Al BK

in the buf 13" 1sre a%IV y I ncreased in viscosit

~ because it 3rS thist BenReeXEAl bY Ohus heotmkdeld @iy pldce and thb@seaklhn
t he i nk containing chanber 12' has |ow viscosity. 25In addition, in

case of |mkhaﬂ$¢ahecgﬁﬁﬁnagaﬂpqpne@mmfdzxmgaasapfgnpn955uk1zedfnsld
possible to generate a reverse-flow fromthe buffer chanber 13" into
the ink cOhtigi medgfthahber am A @qodup@mﬁhﬁksémﬁnﬁdﬂﬂﬂ§agé -agi tate
the precipitated pignents. Nbre speci ficall t he buffer chanber 13’
functions as a pIRRFEY TharBerh ‘P)‘§/“ féﬁ v&tsv nJ %lrl“éfqépp‘i’lﬁgdf Re PEEBFafRg

devi ce, r%df)ﬁlhcl-hs L1 ahso f et u%g:lher rr:)?:g)#ﬁhé tl%s%I nggs;we_om

the ink in el n contal nl ngc a erecor evi ce

i's orjigi n%blxylée%ggeﬂe rwo‘;lcaéoe% ltlﬂ& E&@%&%ﬁmpwﬁw@oh%ddey@néo
a pressure applied by the pressurized fluid. Therefore, 10 ink wil

not | eak &rerekbariecasdengnheads by, tite exilents a)flspmurcebapptfbmleby
the spring 29 of the buffer chanber 13'.
of an elastic member expandable and contractible so as to press
the £ilm 17, and alternatively, the film 46may be attached to
thebox20withaslacktomake thepressurizingchamber 47 expandable
15 and contractible. This modification can also exert the same
advantage. Besides, in Fig. 15, the film 46 is depicted to be
distanced from the film 17 for clarification.
In this manner, the pressurizing area (pressurizing chamber
47) is defined independently of the ink containing chamber 12/
20 fluidically. This arrangement eliminates an airtight seal in
the joining part of the closed-bottom box 10 to the closed-bottom
box 20. The cartridge can be completed by simply assembling
the closed-bottom box 10 and the closed-beottom box 20, which

can simplify the assembly process as compared with the case of

25 vacuum-tight joint.
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In the neantine, when the ink in the ink containing chanber 12' is
all consunmed in the recording operation and ink remains only in the
buf fer chanber 13" (Fig. 12A), signals are still outputted 15 from
the detecting mechanism26 in this state. However, ink is further
consuned in the recording device, and then ink is fed only fromthe
buffer chanmber 13'. Thus, the volune of the buffer chanmber 13" is
reduced, the plate 28 yields to the spring 29 and retracts by AL
to separate fromthe detecting nmechanism20(it isnmoveddownwardly in
Fig. 12B) , and Thectbbpikent diBeusdsé®abion sipjnglsstisnstivpmesh using
Consequently, it can be confirnmed that ink is reduced to near end.
After thighet heespniize@Flsgdeas esanise fonkapml ving puesevreHamisée igk
to feed it to the recording head until the last (Fig. 251F) In the
enbodi nentconthéniagummagethe Puf f eloChEHDer 283'S OIW§’ st £69th a

amount to the extent that a few sheets of %fcord nmedi

printed. W@Fé?éf‘éln%rqrﬁ’tqfnauﬁﬁr?soép&f‘?? dnf“f"ﬁu%%hé’\'féﬁ |Jrf"?fﬁ‘|e hard
Srate antehle ArthedSd PG AH LE &%ef]?&@t%aegseaorfeéhgnﬂmgﬁ BbSring

thme when a enerated I n nmount

cartridge °5he e co%%a&ﬂmﬁ ARMIES: 1zhe TVI QSR £7 1 h thil2g bé"ﬂf QR 8k &ENY
chanber i's dropped the plate 28 yields to the spring, and

retracts and ggﬁ@rgaegnﬁaggnthe detecting nechanism 26 to stop the
out put of the detection S|gnals Therefore, abnormality 10can be
known. 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 state 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 detecting mechanism 26 to detect ink near end
as similar to the above and allows printing with the ink remaining
15 in the buffer chamber 13'.

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

20 and the defined area is sealed after pressurized air is injected
into the defined area. Alternatively, thedefinedarea 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.

25 Furthermore, in the embodiment and modifications thereof, the
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In addition, in the enbodi nent, the buffer chanber 13" is constantly
energi zed by the spring in the contracting direction. However, the
sane advantage is exerted in which the buffer chanber 13' is

f or medt obe abel |l ows structure andthebell ows part is constantly 15set
in the contracting direction. In the enbodi nent, the ink
cont ai ni ng chanber 12' and the buffer chanber 13' are configured in
whi ch the recessed parts 12 and 13 are forned in the hard case and

e oPeml g% o LISHE LERESSe R BeLt s Wn pealen bt Pyl del pile.

around the [ .Qf - . 20 | to
t he proje5¥B%§&%%&E£%%%ggaggﬁ%ﬂﬁgnﬁ}%hgl ﬁ#%ﬁﬁgghggﬁgé?vggﬁﬁgghgge’

functioni ng a9vd $8akbBYsRent. hAT -&xarpl eqhé"’?'r%@s% o¥Srdd1® such as

pressurizing area to be forned into an airtight structure.

25Fur t her nDB@Lensid beve faifiagtuddort hies Bikp6oat annimglchaidesecton

and the buffer chanber 13" are formed into a bag 42 and a bell ows 43,
and ar® cappechédsbyathdmiyt sfidemmi aumiingdo®42@md s450swell as thebesea

and alternatively, they are forned in one piece. Then, the ink

cont ai ni ngfa@ﬁé}ﬁbg? e fHia Lhef Buriner thRakbercptainipguehadifie @fefher

th f d i i hoy ' har d defini th
br essur| 25 AAPBAS oF® AT RtaEEhr F it 1) GPH. Paree aned PEeanio N deuapSs
produce thg ﬁ%gﬁlgg&ﬁ’f@%g@f the drﬁ'_velvgr 89%%%9 a%]séh%“é@ '?.lngg?i?g?’ 19.

|1 C m a

film 46, S separate fromthe fi In the ink contarning

chafber of the ciesadifin M baredi®idmiche RPREVEEedsifgt BSrce of
cl osed- bottom box 20 to ‘defi-ne a pressurizing chanber 47., The film
46 i slQr efc@ealkyvéosoedcofianssraieacedeabethexpairdahblne tdnd when the
contractible so as to press the film17, and alternatively, the film
46may be &preaghéantaf ttgébbiﬂ}ﬁ@ 0 €O to lappREs AR daiebpdy iy BEPRBE-

chanber 47_expandapl e 15 and contractib This nodification can al so
exert the SRfretAfvihtHye R &Fd@é?m ﬁrp#ﬁ’. 93 R Fetiurpedetpsthe 1nk

depi cted 1£8,Dg; i 35 GG O AL bhlMdye IO FLAFLL 8L obtained.
Moreover, alsc 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 127 as similar to the above. The

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

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

—

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

20 26 can detect ink near end. After that, printing can be done
with the ink remaining in the buffer chamber 137.

Without menticning it, also in the modifications shown

in Figs. 14 to 17, the channel for connecting the ink containing

chamber 127 to thebuffexr chamber 137 and the channel for connecting

25 the buffer chamber 13’ to the liguid delivery port 11 can he

- 54 -



In this manner, the pressurizing area (pressurizing chanber 47) is
defined i ndependently of the ink containing chanber 12' 20
fluidically. This arrangenent elimnates an airtight seal in the
joining part of the closed-bottombox 10 to the cl osed-bottom box 20.
The cartridge can be conpleted by sinply assenbling the cl osed-bottom
box 10 and the cl osed-bottom box 20, which can sinplify the assenbly
process as conpared with the case of 25 vacuumtight joint.

The enbodi nent di scussed above enpl oys the nechani smusing the
pressuriz j L opads, J ar [ p t ' .
containingﬂgﬁgﬁ%gyaﬁﬁgs Fbﬁ%geg?ggggs o&hEﬁﬁaﬁﬁgfkﬁéiqg %ﬁ%ggﬁfifﬁﬁa

unit, suchca¥igfriiRgs t48, 11&yHe Aglsactha N the hard 5 case in the area
facing to the front surface of the film17 form ng the ink containing

chamber 12'. Thiceomddibitoatudntlancat sguexerdn,t literspres agvant agelied

The energizing force of the pressurizing unit 48 is set to the extent

of expanditify tihise ik fcontehadher chanben tde omxpramat® iis tdidmdhated,

t hat iyk remai_ns iin the ink containing chanber 12'. The vol une of the
ch

buf f er Aigyici Elewht el fhe kbaparhe formedreofvide greovakorn
the ink cqntainin hapber. 12' is consuned, whigch allows the

det ect i ngq"rl?té:gﬁ hi gﬁq&%g?ghlo% esﬁeeldn%eié’ﬁfneﬁlae a8 LA a% fBagBeYe
and al | owg opr kb i vk WutdhelNendiie |y elf‘q t bgéﬂ-f Ga

13'. I'n addition, iﬁ pﬁ% nnd{??ga?Pgﬁf tI%’sgg?n :Fgﬁﬁggbgggé?%e
pressuri ziiBgguAkkstediowever, as simlar to the enbodi ment shown in
Fi%: 15, an area for holding pressure is defined by the film46 in
the area faci nfstdishessak dommte rd nip chanber s2gnabhdofhehdefntett as£a
is sealed after pressurized air is injected into the defined area.

Al t erifat | Ferpining HeliitbGanr by PRtainedhed thechadminionttdmgi whenhihe

at nosphere,thtqugh_a check . valye.in the hard se and to have a punp
functi on BYSER I G LERE: SIRE FEPEYC SPATRE i i Sates e Depir chanber)

Furthermohe, 18 ihe gphedirentyand pdifd gakiohs $0&He0f e LhE purfer

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

15 can be obtained more surely than the amount of ink in the liquid
containing chamber is monitored. In addition, even when the
signal isdetectedduringapredeterminedliquidejectionoperation,
the liquid 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 when the signal is detected duringprinting.

Furthermore, when the operation of the liquid consuming
device causes pressure to be applied to the liquid containing

25 chamber 12', or the operation of the liquid consuming device
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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 disposed in the liquid ejection 5
apparatus main body side and a wi ndow 20a is fornmed in the area
facing to the film217 formng the ink containing chanber of the hard
case so that the film 17 can be pressed via the w ndow 20a by

di spl acenent of the drive source 49 as shown in Fig. 17. According to
this nodi ficabiomwed ke BleBLPAEE RAITHUIE 10 BReIRK| S MTY F#9apger

| d at,th ' in tj th ti f th jquid.
i ect on ndr S8 RAPRC bk, A SOESBPC S [ R PRE BT FEried o
charber 135'unccacr1fo?e arse%u:?r‘}%g tc@a?nggr'. n %r’%‘,nq]tcm%@b%ﬁl%'ffeéedto
e (0] also 1n the

the agitating e ct ca tal ned. reover, _
enbodi ment,qitche Did et gehahan sbi'1 ab £7Pe Be o2 RABE & o ARE PR %L IHA
in the state that ink remains in the ink containing chanber 12' as

simlaf toihhehabewee BHieal NKkguhdt hevind fay ilhwrdsare 13 Hegiosityoahe
consuned and the volune is contracted at the point in tinme when the

i nk in théavikgceniadai agcl hasriwigne2itsi.s all consuned, and therefore
the detecting nechani sm 20 26 can detect ink near_end. After that,

printing can b&RGohEIN ¢ KRS IPRK FEMAISNFRABLT FIHE UL BITRIFaRBEFSSS
13'. Wthaut nentiqning_it, also.,in_the nodifi.catjons _shown _in_Figs.
14 10 17, PnaTehinioF PBFOCEARBCET TG PRET HEEOMLI IRy CRaRboP 50y
to the bufif§L ehaabRE1d8ng alith i GhaRNel LeE.CRONeGid ko,

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, the number of recyclable
components is increased.

The channels connecting the separate areas can be formed

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

20 Second Embodiment

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

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

25 an ink cartridge 101 according to this embodiment, Figs. 20 and
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25 the buffer chanber 13" to the liquid delivery port 11 can be
formed by disposing a groove or a through hole in the hard case
configuring the |Iiquid container. According to such the
configuration, when pressure is applied to the ink containing chanber
12" or pressure is elimnated, 5 the liquid flows through the
channel s forned of the groove or through hole at high speed between
the ink containing chanber 12' and the buffer chanber 13. Therefore,
the agitating effect is generated. As di scussed above, a detection

signal of #harameustoddd FerkpaBLIvaG 1dwGubd e ik ebiakdege atolthend
point in time when the liquid in the liquid containing chanber (first
reservoir hanizdip Stiosadl vieons winedimndabelbige A@1reend husmewpladed
of the buffer chanber (second reservoir chanber) 13'. Therefore, the
det ecti on wiegnal of signaling that the |iquid container needs to be

changed 15 can be obtained npre surely . than the anpount g%)ing En thg
liquid containTRE &RENBRFEFL%R G i 1UARS 48 dF T SN &P AWh 2y han

0 S SRR BSOS el

i qui e e €] ection

conti nuouslpyaf of QeBBﬁgeég%éﬁrﬁ%eqeﬁiO@% QhathMeni 29 Bard ifeithak! Yook

the case that "ink 1s used tor the liquid, a fixed set of sheets can
be print edsCoatid o dWELHR UL gt 20TaMt DY FINiddl Rgavherutdiegsgpsl

i s detectedduringprinting. Furt hernore, when the operation of
the |iqui doGoasantognedvite qrusighepréspart ¢D Hee appldred caget hember
| i qui d containing 25 chanber 12', or the operation of the liquid
Con%uninglggapcénd these heat caulking ribs 103 are inserted in plural
i0 through holes 104 and 105 formed in the first case member 102A
and the third case member 102C, and are subjected to heat caulking.
By this, the first case member 102A is held between the second
case member 102B and the third case member 102C, and these three
case members 102A, 102B and 102C are united.
15 Incidentally, a sealing structure is not provided between
the case members 1022, 102B and 102C.

As stated above, the three case members 10224, 102B and 102C
are fixed by heat caulking, so that the heat-caulked parts can
certainly receive force generated in the direction of separating

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

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

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

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

25 Figs. 20 and 21, the ink delivery port 106 is formed in the first
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is stopped to elimnate pressure in an ink containing chanber 121,
the vol une of the buffer chanber 13' is greatly varied to function as
a punp chanber. Therefore, it has the effect to agitate the |iquid,
and solids can be prevented fromprecipitating 5in the case of a
liquid having an increase in viscosity and having solids such as

pi gment s. The Iiquid contai ner can be configured by a sinple
process in which the hard case in a predeterm ned shape is fornmed by

i njection | d d filmis attached thereto. 100nly the area
wher e the‘#ﬂﬁhlgﬂgégsgbags configured to be an i ndependent product

and it is sinply rpuat ed Q&H%Jg@sé@é 4628 cbeahet A hsodt A for

container. Therefore, the nu recycl abl e conponents is

i ncr eased.inthedekanget Be Cieelsised dhe iTRRALAE &1 RIRRS ofathdednaiper
15 in injection nolding of the hard case, and the channels are forned

of a tube dyal@Roodwefoifist eéfforthe aamevewstdd ew theosthEadekin which
contai ning chanber 12' or the ink flowrate in flowing into the
buf f erS chamsednk3delévergreasedl Oand tirengrealBis agPiREsIiFeRA&Cct can

be obtai ned. 20Second Enbodi nent Herej nafter, as a second
embodi mentiNGEOSNCEGAR PNt néP BPEReb 1Pnt7%%ﬁ%ﬁ?ndaﬁa?ﬁkm%§ﬁrr it4g8-

Igrtﬁg hpgwll ﬁt FLEERS L " AR0E harnal ‘é%t‘ﬁ‘oh' th eo%crf'ogegﬁﬂilt?? "GELENERe
gs |gs e Vi B
appear an ancec.-,ﬁfe 62 ABnhP&cEard réﬂ%el%kaeﬁeegwaetpoi his @?&@@I HBNthe
QF same surface as the surface in whlch the ink delivery port 106
i0 is formed. This ink injection poxt 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 cne 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, andthe inkinjection
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, & bottom f£film 110 is provided

between the first case member 1022 and the third case member

25 102C. This bottom film 110 liquid-tightly seals bottom side
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21 are expl oded perspective views of the ink cartridge 101, and Fig.
22 is sectional view of the ink cartridge 101 and its expl oded view.
The ink cartridge 101 includes a contai ner body 102, and 5 this
cont ai ner body 102 is constituted by a first case nmenber 102A a
second case nenber 102B and a third case nenber 102C. As is
understood fromFigs. 20 and 21, plural heat caulking ribs 103 are
formed at a peripheral part of the second case nenber 102B, and

t hese heat caulking ribs 103 are inserted in plural 10 through hol es

104 and 1 efrﬁryﬁ%dof Nart Rekf EK S Gas 8 roBgR o 102A1 34Kl bheeh s ¥ draaser
menber 102C, and are subjected to heat caul king. By this, the first

case menmbeathrkddh he1lbeld2bebmeen irhehsecandtcasee meatesr 1026.and t he
third case nenber 102C, and these three case nenbers 102A, 102B and
102C are unite®esiBknciadiealibye ianksehdiper stidacl il e a §lewibin oended
bet ween the case nenbers 102A, 102B and 102C. As stated above
the t hree GusWereibeRsl 13D And) g6l axtb o REefsafiizied ByapRes film 114

cau K 09 5% LRELDS Doalagauh ke pa s SR SELLAUILY LerahucLores
compr esse%&%‘ rxﬁéxﬁoéf‘tibgg‘ﬂ%%sjdﬂ‘ﬁ %Rtamﬁekr}%_l%elf A%gﬁl‘%‘gg(sgﬁééf gh’qger

101. own i n e contal ner rovi

with an ingkadehiyer Hr@oiﬁté@ﬁa]fl ﬂé%tetﬂebfngnénflw the iR% deafbethe
contai ner body 102 to the outside. As is understood from 25Fi gs. 20

and 21, thdlimnkldrlanveriheperehsb@6chsmfcr fedm nlBhel fquisi-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, the pressurizing chamber £ilm 114 airtightly seals
an opening of a pressurizing chamber recess 115 formed in the
second case member 102B.
Here, the sensor chamber through hole 112 is formed to have
15 a substantially square section. By this, reaction force at the
time of deformation of the sensor chamber film 113RB becomes small,
and it becomes possible to deform the sensor chamber f£ilm 113B
by a low pressure.
Incidentally, otherpreferablesectional shapesof the sensor
20 chamber through hele 112 include a circle and polygons other
than a square.
A seal rubber 128 is mounted to the ink delivery port 106
formed in the first case membexr 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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case nenber 102A. Besides, a conpressed air introduction port 107 for
i ntroducing the conpressed air into the inside of the container body
102 is formed in the sane surface as the surface in which 5 the ink
delivery port 106 is formed. This conpressed air introduction port
107 is formed in the second case nenber 102B. Further, an ink
injection port 108 for filling ink at the tine of manufacture of the
ink cartridge 101 is formed in the sane surface as the surface in
which the ink delivery port 106 10 is formed. This ink injection port

108 is fo&ﬁ?%.kﬂoﬁ a{ﬂrfgr(E%%ﬁuﬂgggﬁfn%fgﬂﬁ sER@ olrNKh &€ teid 20N 1 2
108 is closed by welding a seal nenber 150. Besi des, an

erroneous I MURNHeNGnRr a¥entéop ddackicQ9 i s provided on one corner
part of the container body 102 including 15 the sanme surface as the

surface in whi egigshe2b6nknde?? vaery pporsret@byet hbeesnprasigwd thier first
introduction port 107, and the ink inj ection port 108 are fornmed.
Thi s erromesgsngphari hRbrundgan meanbfoekt 190 jandgievehait Hra Fdiapé o
that an ink Qartridge ot her tg?n the ink cartridge 101 with a correct
kind of i#R*ES ABLSBelmburted B8 HRabTTRBSPHR AN Gy & EYE PR

o 21 et LR g0l Py 5, SO UL EBUD Sty & et o nec

position he~i nk~car IS “roun e 1n

recording appapaties, the fifk SHOWEHiBAFLEst 208 aRdAdy i3 Rkt gavbtl m
110 is provided between the first case nenber 102A and the third case

menber case member 102A 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. Further, the sensor chamber recess 112 communicates with
the ink delivery port 106 through a check valve mounting part
131A in which the check valve 131 is disposed and a filter mounting
15 part 131B in which the filter 130 is fitted.
Next, a detection unit 116 disposed in the inside of the
ink cartridge 101 will be described with reference to Figs. 23
to 25.
In the detection unit 116, its output signal is changed
20 in accordance with a change in pressure of ink in the container
body 102 changed by whether the pressure of the compressed air
is actually applied. Besides, this detection unit 116 digitally
detects whether the amount of ink stored in the inside of the

ink cartridge 101 is a predetermined value or more.

25 This detection unit 116 includes a spring seat member 117
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25 102C. This bottomfilm 110 liquid-tightly seals bottom side

openi ngs of an ink chanmber through hole 111 and a sensor chanber
through hole 112 forned in the first case nenber 102A. Besi des,
a flexible ink chanber film 113, a flexible sensor chanber film 113B
and a flexible pressurizing chanber film 114 5 are provi ded between
the first case nenber 102A and the second case nmenber 102B. The ink
chanber film 113A and the sensor chanber film 113B are integrally

formed of one. filLm The ink chanber film 113A the s C er
1 m 1138 FG4eR ofrTy Pene el iend sEbaRthoRebrs AT SAATR.
t hrough hoj.e 411 ; h eg‘lg%r t :9649:1211 112 £ rﬁ%‘rﬁj i
the first %ﬁse né'%gsglggi?m%e5| ég?%? eB%%éngrl |2§h%han%er8#l rnl
114 airti giid ¥riseal 288 RABRPEAN OIA 2 aRHESRUSE T Zbiths ke hehBE£SEl 1 1%
formed in the second case nenber 102B. Here, the sensor chanber

t hr ough haherablldr msuheedetb t0 ghdde dfo-pectikst doihadl in sheasecsed tdage
By this, reaction force at the tine of deformation of the sensor
chanbe? finamEr3BUWEsones small, and it becones possible to deform

t he sensor chanber film 113B by a | ow pressure. | , | nci dental |y,
ot her pref er abl’® SefOUgHANIsREPRI of theh &Wiis Bro2gcthambbts tirwdagh in

hole 112 106l Y8 AacLehe AL P uAons SLREL L0 5 BRI honq g,
eSS SHOP SV Bt PR 20 o T L e,
131 are priod ded sabiec#way8o heat caulking, and the spring seat member
10 117 may be made not to come off from the éuide projection 118.
By this, the spring seat member 117 is movably mounted to the
guide projection 118. As stated above, since the spring seat
member 117 is mounted to the guide projection 118 by heat caulking,
its assembly is easy, and it is unnecessary to provide a molding
15 die with a complicated structure which becomes necessary in the
casewhere, forexample, apawl forhooking is formed, Incidentally,
in this case, in order to ensure the movement distance of the
spring seat member 117, it isnecessaryto formthe guide projection
118 to be relatively long.
20 Besides, as another mounting method, for example, as shown
in Fig. 32, a guide projection 118 is formed to be relatively
short, an inside tube part 117A of the spring seat member 117
is formed to be relatively long, and this inside tube part 1174

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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of a flow path for conmunicating the sensor chanber recess 112 and
the ink delivery port 106. Figs. 26 and 27 are perspective
views showi ng the first case nenber 102A under nmgnification, and as
shown in Fig. 26, 5 fixing holes 127 for fixing the erroneous
nmounting prevention block 109 are bored in the first case nenber
10214. Besides, the ink injection port 108 fornmed in the first
case nenber 102A communi cates with the ink chanber through hole 111
through an ink injection flow path 132. Besides, the ink 10 chanber

t hrough halestl Kawndnighe sensor chanber recess 112 are communi cated
wi th each other through a narrow conmunicating path 135. Further, the
sensor chanber A ecegsetb2onoapuingat s W tproviidednketedeverhe purtint06
t hrough a check val ve nounting part 131A in which the check val ve 131
i s di sposeabathdeaber] 137 ansuAnEngeaophcase3nenPer wiZth 8nRé §he tsringo

is fitted. Next, a detection unit 116 di sposed in the inside of
the ink catdds BgEPEH1L W P BeIMDIONRAEEIERF (M LREEEPB e ICSNEI JE2Y 590
25. In.the. . detection unit 116, 0 ut_signal_is changed in .
2ccor dance i trearE Rangamr e 1t L R I R e B AT e sy 108,
changed by, whefanqthe pressure of the conpressed air is actually
applied. Besides, this detection unit 116 digitally detects whether

the amount of ithe sheigd sent hRnivasi de70dind hend Bmpaessislgesgiihd 913
predet erm ned val ue or nore. 25This detection unit 116 includes a

spring seatommritiertelddrt kevihg detenttion dnabetldr, shdpe thpapimes dfime,
bei ng novably inserted in the inside of the sensor chanber through
hol e 112 fasrvdd tfet AcLFeTricid® wpibefon 0298 538 d 2 APstRPrimg dedine

gggg [ é;gggidgog%bg a %Qéfﬁgﬁéﬁé%éﬁ“gé%s%Eokﬁgéégp fiﬂ'??i&f‘ﬁ%@? As
stated above, the spring seat member 117 isurged by the compression
spring 119, so that the pressurizing unit can be constructed
by the simple mechanism.
Besides, the detection unit 116 includes a contact type
15 switch 120 which is opened/closed by pressure actually applied
to the ink in the container body 102 from the compressed air.
This contact type switch 120 includes a movable side terminal
120A displaced by the pressure actually applied to the ink in
the container body 102 from the compressed air, and a fixed side
20 terminal 120B disposed to be opposite to the movable side terminal
120A. The movable side terminal 120A and the fixed side terminal
120B are respectively made of conductive elastic members. In
this embodiment, the movable side terminal 120A is pressed by

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

25  (Fig. 32).
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5 nmenber 102B. As a mounting method, the guide projection 118
formed in the second case nenber 102B 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 king, and the spring seat nenber 10 117
may be made not to conme off fromthe guide projection 118. By this,
the spring seat nmenmber 117 is novably nounted to the guide projection
118. As stated above, since the spring seat nenber 117 is nounted to
t he guide projection 118 by heat caulking, its assenbly is easy, and

it is unnecessaky 1tOpPaLYI G& dodmhdh NG 5% @ L it Boat kORI 1GAHARd type
structure which becones necessary in the

casewher e, dwirteranpbeanpavdviordh@okbngirsl orarerbo lisctdepdsdd yon ian tnsr
case, in order to ensure the novenent distance of the spring seat
menber 11%alilt susfaeeestdrhe tsechodnrabe menilte 308RecandritHils hlo biverd
relatively |ong. 20Besides, as another nounting nethod, for exanple,

asI shown |31?1E|1@ fszedabguzd%lwtq&?ﬁ 3121884 EYflb?%dJatUd}%@g The IC
17A

177 ST obredd b2 b ey ERchareiaatn L23 fohevbife B rorEske

may be S' q%%'tyefm‘l‘l’étleijz(ﬁao rw@hg%é‘si%d%rl eegé %Ha%t ?OBJ &mﬁ?iﬁ cOREARE,

the tip of "t he gui de projection | ecte

caul ki ng. he movfbf@rgirc%sﬁbs?ﬂlﬁﬁ’l'l%ﬂ-éﬁd' %@rﬂ%@egl@@tﬁ/&%ﬁﬂaﬁelzw
spring seat nenber 117 and the second case nmenber 102B, and the

Spring seafrenedhed 4d7cosvan gad: Hsoudrdothprdiri @ed iion tofe gechbgdavaye
from5 the second case nenber 102B by the spring force of this

cong]r essi owmppri hg2A Iy, for exFnpleprieny seatl kivgbee ther &h¢ mheable
conpr.essi on sprlng 119 constitute part. of the detection unjt 116, and

at tHe safedei hermimstid% @agepPEs%Lmazﬁ%@Paﬁpa RIFOSH S9shthsi Ag*efe

ink in th%lde 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

i5 in a non-contact manner (wireless) by an electric wave between
the ink-jet recording apparatus and the IC board 121, and
information and electric power are transmitted.

Incidentally, the compressedalr 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 film 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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10 inside of an after-nentioned sensor chanber 142 (Fig. 32). As
stated above, the spring seat nenber 117 is urged by the conpression
spring 119, so that the pressurizing unit can be constructed by the
si npl e mechani sm Besi des, the detection unit 116 includes a contact
type 15 switch 120 which is opened/cl osed by pressure actually
applied to the ink in the contai ner body 102 fromthe conpressed air.
This contact type swtch 120 includes a novable side term nal 120A

di spl aced by the pressure actually applied to the ink in the
cont ai ner figdy 1102 sheoahtheike®npressed air, and a fixed side 20

term nal 120B di sposed to be opposite to the novabl e side term nal
120A. The novalfligssi 2ié arelr A7 nate tB6 A arapadid vei Xbelvsistewtegnitmalf1120B
are respectively made of conductive elastic nenbers. In this

enbodi mentcasehacmpesbl @25 i uelare FATAAL 1320100 5 gRded§edheiyn alrpé“rnigphéﬁal

part 1178 of the seat nmenber 117 s that it is noved 25(Fi .
An | C boarfd’e( FE‘%%BP&?SMI" éﬂf ééé‘ﬁt‘gtfd“ec ﬁér%‘?u‘??sa@f’u%b%g g\ﬁet"é ti5p

dh 1 d
the sgéélogg) 2o brérr%’é? %Cb%gj E %ng lsreﬁitocgaosge:]gle%%@i %\@%‘z}‘x} S%% S
fixing rife}22,anddy Sagat WM@@ 1 IBourEed PO 131 ddichitlesport

contact terminals 123 with h the novabl e side term nal and
the fixed 19igjeahar ghoalal@dB&pme 2ion igoAhaskted Nen WHJneslsﬂedef the
termnal 120A and the fixed side termnal 120B are fi xed to convex
parts 10260k peduveded port hed&econd case nenber 102B by, for exanple,

heag caul king so that the novable .
Besides, the filter 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 102A
communicates with the ink chamber through hole 111 through the
ink injection passage 132. Besldes, the ink chamber through hole

15 111 and the sensor chamber through hole 112 are communicated
with each other through the narrow communicating path 135.

Incidentally, in Fig. 26, reference numerals 133A and 133B
denote film welding parts, and the ink chamber film 113A and
the sensor chamber film 113B are liquid-tightly connected to

20 the film welding part 1332 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 1362 and 136B.

25 Besides, in Fig. 27, reference numeral 134 denotes a seal
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10 side termnal 120A nmade of a plate spring nmenber and the fixed
side termnal 120B are brought into pressure contact with the
respective contact termnals 123 by the spring force. Besi des,
the I C substrate 121 includes an antenna nenber 124, and by using
this antenna nmenber 124, conmunication is made 15in a non-contact
manner (W reless) by an electric wave between the ink-jet recording
apparatus and the |1 C board 121, and information and el ectric power
are transmtted. I ncidentally, the conpressed air

i nt roduct i p¥ptor tanO A 0f shaedseal tpersdcdnd addase dpkbés 40P@d into the
conmmuni cates with the pressurizing 20chanber recess 115 through an
air flow patifaigwsr body 1fdgj fee ink imjgctign pafbr it el hifdrlad- 1767

denotcs, & HAe| 0 bt 1S 1S L DR SheTREn. AL 1Eho
PSSt L2 AR SogoRTkL UL Rl 396008, ca 8, g 120

like. 5 cadd H8mbeh 1304, ZhRER R tRAT BPBETHYE & L1EMEe S HOW Y Wk 81ing
first case nmenber 102A under nmagnification, and as shown in Fig. 26,

the fixingpadtal gahd2fifarwéidimg gheLnczencads IBEB} il Neadany parDd
bl ock 109 are bored in the first case nenber 102A. As shown in Fig.
27, the seadl thebberiplery sofrilnet eeth vahkrd moudélingepyrpor31 A1 @68 &hd
t he valve body 129 is inserted in the inside of the ink delivery port
106. Besi dés.terhBopRF{ae RBOL ahtil R-hd hehwekdiagvea 1B 10htdepPevinkary

! 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 1132
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 Iink is injected through the ink injection port 108
15 into an inside space formed of the first case member 102A, 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 film 110 and the seal part
134. At the time of the injection, since the ink delivery port
20 106 is used as the opening for discharging the air in the inside
space or as the opening for decreasing the pressure in the inside
space, in the case where the valve body 129 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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10 at the m dway of the passage for connecting the ink delivery port
106 and the sensor chanber through hole 112. Besides, the ink
injection port 108 forned in the first case nenber 102A conmuni cat es
with the ink chanmber through hole 111 through the ink injection
passage 132. Besides, the ink chanber through hole 15 111 and the
sensor chanber through hole 112 are conmuni cated with each ot her

t hrough the narrow comruni cati ng path 135. Incidentally, in Fig.
26, reference nunerals 133A and 133B denote filmwelding parts, and
the ink chesbers hichvaulldfaangk tihe 19@NSRE L NAIhRId it dddEh Aff e with
liquid-tightly connected to 20 the filmwelding part 133A and the
filmwel ditige pariterl 338, oreappetsyetey/.reducingesivdagatud. Fig. 27,

ref erence nunerals 136A and 136B denote fil mwelding parts, and the
bottom fil m 11 itenki guid-i$ gitrisgrochrdchedities fihetf charewedndieng 18281 S
136A and 136B. 25Besides, in Fig. 27, reference nuneral 134 denotes a
seal partthendk sherpsrsEalmphlin1dhe senseri ghamketrifike il3Bo ehd
contaiger Odﬁéé? , the ink injection path 132 is seal ed. For

exanpl 8, tH¥ ©-part 134 is used as described bel ow. The check

I 131 dt jJ t the f.irst
member 102 afd THE SOt 1 110 o GBF ARG’ F82p RaCRer g Ry BAFE o]
(the fil mueti pgnRpant e, b3CARNLI3RRa dd1ReMd fi B85 BREL 18fcdi® ructed
peri phery of the check val ve nounting part 131A and the filter

mount i ng per thd 38ssube znebdinig , pes that shenpebépberpads { BQecrlaseq
injection flow path 132) of the first case menber 10 102A. At the
tinme of tHsl gestlimgguatienbbs tremlfickd) EIQ Andthée, séabepamds p84sabke
not we| ded. Further, the ink chanber film 113A and the sensor chanber
filmi4i3s & EeRErd8dtEe PRESTYIIRING 80§ parts 133A and 1338. After

h bl f d ] d i o i. Nj
Lhronen the i i BEESnE RLEOSUEEH 08 G A In kel Bt onllfifbRy 57
the first Gase endey, 2Q2Acntheboid amnil! mA1Q,. Eﬁﬁihg%ﬁaﬁgﬁeé%m

113A and the sensor chanber film 1I38. After this i1njection, the In
i nj ecti on rfchuawipgtprckdhtiorspabeld 10g ued dared be hed Fersfidaaclhbmpad

the seal part 134. At the tine of the injection, since the ink
delivery péEA oongB-uising &deakanhandpenta e fadreddebohar gimgetrhenadus
in the inside sgace or as the_ opening. for decreasin%g%he ressure in
the iTmsi d&°8FEE 91?1??‘%%1@&’@1%5&]&#8%% RrawiElesody throtark jynddy side,
into the insi . E i.n |ivery.port 106 and the seal rubber 128
o mount ef O HE: FRRCASEYERy o e Oy e E T RLSFaREDh phBLSRe 1
of the kind of ink stored in the tank unit and the kind of the
erroneous mounting prevention block 105.
Fig. 28 is a plan view showing the IC board (IC module)
20 121 incorporated in the ink cartridge 101 undexr 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 inside of the container body 102 while its long side direction
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250f the ink, at the time of the ink injection, the valve body 129
is noved, and the inside space is made to conmunicate with the outer

air or a pressure reduci ng appar at us. Atank unit is
constructed by the first case nenber 102A, the ink chanber film 113A,
t he sensor chanber film 113B, and 5the |ike. As stated above,

the first casenenber 102A side is constructed as the tank unit, and
the second case nenber 102B side is constructed as the pressuri zi ng
unit, so that the nunber of parts is decreased and cost reduction is

realized, asaddiwdident witHetRMESNnPRITeblLrdd:idh becyd @ chR8iner hody
pressurizing unit. In the ink cartridge 101 according to this

enbodi nent10AasoB hown ik Eagtr268getb@l fi xi ng holes 127 for fixing the
erroneous nounting prevention block 109 are bored in the first case
menber 102A corBadidasi-nghe kateank meviber 124 dsafwunaaboféhet deil-shaped
erroneous 15 nounting prevention block 109 is provided at the tank

unit si de, PEFIRLPLROGsspgesidf) Bhe JCclerasd AR}, prrsl Ehe rai of Acatiast
i nat i f, t Lbod, of ink st in the tank unit and i_nd

of theser rOHRUTE SothEi g G BOERTT R eot BekCH0sT Cprhe T Lof yned

vieM/shomhg@.&{gaéaglbggggegl ~Ppgul e) 20 121 incorporated in the ink

cartridge 101 under magnification, and as shown in Fig. 28, the pair

of contact ter mureher]28nhar eohorsEd®ON doha sl ErBeanda1dd . chher dPajokh »of
contact term nals 123 are di sposed side by side along the |ong side

di recti on I&fl,t bedl thboarahtk@l. ICntéGenbakltherxt heth Gheoprdr 121 dohitact
di sposed in the 25inside of the container body 102 while its | ong
si de diredgmwinals 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 modified example, a pair of contact terminals 123 and
a control IC 160 are disposed inside an antenna member 124 formed
of a coil-shaped pattern.
15 Fig. 30 is a block diagram showing a state in which the
ink cartridge 101 is mounted in an ink-jet recording apparatus
200. As shown in Fig. 30, compressed air from a pressurizing
pump 201 of the ink-jet recording apparatus 200 is introduced
into the inside of the ink cartridge 101 through the compressed
20 air introduction port 107. By this, ink is delivered from the
ink delivery port 106 of the ink cartridge 101, and the ink is
supplied toa 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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is coincident with the long side direction of the container body 102
of the ink cartridge 101. Besides, the antenna nenber 124 is forned
of the coil-shaped pattern on both sides of the IC board 121, and the
pair of contact 5 termnals 123 are di sposed outside the antenna
menber 124 formed of the coil-shaped pattern. Further, the control IC
160 is provided on the IC board 121, and this control |C 160,

together with the pair of contact termnals 123, is disposed
out si de the antenna nmenber 124 forned 10 of the coil-shaped pattern.

Fig. 29 shows anedicbhad 20@my adhckhe t& hoanatdata angd prodiRied in
nodi fied exanple, a pair of contact termnals 123 and a control IC

160 are ditdposedidasifdehannkntennadoenbel ah2did provddedl im the linkhgpéed
pattern. 15Fig. 30 is a block diagram showing a state in which the
i nk cartrizkyeridng sppduates 200 andenldr evtpetoridingg gppbhatdesezggon

As shown in.Fig8 30, conpressed air froma gressurizing punp 201  of
the ink-j ettitedd®dPr§vappar i ushe o sisls oty sB8ceaki FrREEEIH9S AdildédSof

the ink cartrid 101 .t hrough the comar.essed, 20 aif intraoducti ort
107. By { ARSI rS GEPRVERRATIRA Heh iR Gari ok SRRt B BRe
ink cartr 't‘iix%ea%%anénﬁ'oﬁ h&, v '1%55'81?' +&b IR n 523859{:6‘9 TRd 1402 4 A
the ink-jet recording apparatus 07 The conpré€ss alr 1s supplied

fromthe ikohetok€sOt Hantle2PPREAHEEed00on $AghRat of hdrel Bk sat1dd dget

101 can be mniaturized, 25 and manufacturing cost can be reduced.
116 received by the antenna 203 is sent to a control part 204
( of the ink-jet recording apparatus 200. The control 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 infeormation relasting
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 remzining amount of ink in the ink cartridge 101, the kind
of ink, the model number of ink and the like.

Incidentally, in this embediment, 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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An antenna 203 is adjacent to the antenna 124 provided in the inside
of the ink cartridge 101 and is provided in the ink-jet recording
appar atus 200 side. An output signal of the detection unit 116
provided in the inside of the ink cartridge 101 is 5 transmtted from
the antenna 124 in the ink cartridge 101 to the antenna 203 in the

i nk-jet recording apparatus 200 side in a non-contact manner. The
detection signal of the detection unit 116 received by the antenna
203 is sent to a control part 204 of the ink-jet recording apparatus

200. The omitdiplanpantc@fc lébraity ehdvi Red PIe S Haknga prPd@OH 101t he
recordi ng head 202, and a driving nechani sm 205 such as a carri age.

Besi des, tneid Gda@armed idlcpnbacidediim arhelensicde obntiet iprowcaedr idge
101 has a function of storing information relating to the ink in the
i nk cartritdge inktjedndecheding orprayasns €08t shge15 to the ink st or ed

in the IC board 121, together with the detection signal of
det ecti on un|t Negs, ther ASReRF 19 PRFAHO N RE RS %%e‘?trilqrhémilﬁkljlét

recor dj ratus Q0 _side from the antenga 124 in t

cartridige 010848, ¢ %ﬁecoﬂ et iSh WS C%H § vhit e s JE?P "4 tfhe

|nfornat|qgf% g%hlggftglﬁgor3fxggng 20 a renmi ning anDunt of ink in
ge

the ink cartri e ki nd of |nk t he nodel nunmber of ink and

the like. |ncigegkal bya,i 518 hisd enfodide Rk ctabhiDUEdNe Q1P cal 1y
signal of the detection unit 116 is transmtted to the ink-jet

recor di ng shppdnat tise 200k carthdgoiidont axtderabneresesiihg tiwe dankeehnas
124,25 and 203, the signal may be transmtted in a contact manner in
operatlon of the detéction unit 116. As is apparent from Fig.
10 31, an ink reservoir chamber (first liquid reservoir chamber)
140 for storing ink, an ink pressurizing chamber 141 formed above
the ink reserveoir chamber 140, and a sensor chamber {second liquid
reservelr chamber) 142 provided at a midway of a flow path foxr
connecting the ink reservoir chamber 140 and the ink delivery
15 poxrt 106 are formed in the inside of the container body 102 of
the ink cartridge 101.

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

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

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

sensor chamber 142 is made of the flexible sensor chamber film

25 113B, and a part of a wall forming the ink pressurizing chamber
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whi ch an electric contact provided in the ink cartridge 101 is nade
to come in contact with an electric contact provided in the ink-jet

recordi ng apparatus 200 side. Next, the detection operation
of the detection unit 116 5 including the contact type switch 120
will be described with reference to Figs. 31 to 34. Figs. 31A,

31B and 31C are sectional views schematically show ng the ink
cartridge 101 in order to describe the detection operation of the

detecti it 116. As | t f Fig. 10 31, [ [

Chanber (HHlsti9 Reged Scsor el POt Tos=Ldb71 89 Shumery Sl 9 i nk
i zi nber 141 f d above t i,nk [ VOl h

nd a sensor CRAMBErCEC SEEGHET T oS BrU LEharbarfC 145t bf GoFdeH

at a md { i ' r Iaf,

140 and 1 1Y Hhalaer LA SlunlbER 08, LREpLBlol B0 B KR o aRaP ot he
cont ai ner hqdy 110240k cbihenihkreantisidgeotOdhe ink chhekdegé aldy isi Aot
Fig. 31, although the conpressed air introduction port 107 is forned
i n thesuppgfanswiftaed @b bhepadk oH twhedge th8lspiring Ssquriefremddelre 1G Aat
the conpressed air 20 introduction port 107 is fornmed in the sane
surface agheheospriasgéonnsphimh tie andk thel Like yapprdismedads f or med.
A part of a wall formng the ink reservoir chanber 140 is nmade_of the

i nk chanber fi FAOg13LA anGarh rovad RaplSrEeAPrig'a hek $6RSEF O thaRpEPST
142 T Tadagol o el exLpl & senag, chanber, [LLR Gh 3k calilR Y Lo
( not introduced in the ink pressurizing chamber 141. In this state,

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

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

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

25 In this embodiment, when a pressure actually applied to
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141 is made of the flexible pressurizing chanmber film 114.

Since the ink pressurizing chanber 141 is airtightly sealed by the
pressuri zing chanber film 114, the pressure of the conpressed air
introduced into the inside of the ink cartridge 101 is not 5
transmtted to a space 143 where the spring seat nenber 117, the
conpression spring 119 and the |like are di sposed. Figs. 31A
and 32A show a state where the ink reservoir chanber 140 is
sufficiently filled with ink, and the conpressed air is not

i ntroducedje jhite 1 hNKh O 886 Welszirig i e hadgie 1410 by the ciptedselilair
since the pressure of the conpressed air is not applied to the ink in
the ink reserugi anghaphessh4e, athelinsiadeloédttwe thek inkson tdier sensor
chanber 140 has the atnospheric pressure. Accordingly, the spring
seat menberhahber §4pr bysele tepting iforee K8l Fheoremps s e speAndl heP

body 102 by the sgring force of the conpressjon sgrin 119, .and_15 in
this statds &8/ §DapRERTHTT OFmMERECOBINEs T 2ABy ABF E 1% FP QLT REFE

120A of the contact type switch and the fixe i .term . B
are i comttadt® ﬁP‘E‘W%%%P thetd %ﬁgtarless,eti W {s%ﬁ?%g%t%a%,lgt s?a%%% é%@

type switch 120 1S J| . t at. c ! |

a%g 32\évI show agaé# %tééﬂ:'l%]lr}\q/\?ﬁ%g iﬁf ﬁsfaﬁlc'(r?k@&r‘%gg%%/lg?;f %}:C%gﬁ%feir:h%%hg$ etS %%@n

ink cartrigdgenl0li1bs; sWHdngedntbobilh@donith Ekprassh drhencanp; essed

air is introduced fromthe conpressed air introduction port 107 into
the insi derefsstlte PRkagplEsslitbziing ictkakherhd &bnpprt hbapbessiAd bynghe
punp 201. 25In this enbodi nent, when a pressure actually applied to
the ink i mprheg fkreesefvioie eHmusssien0shyingel BT cdiveged Wiflipy
and aldar eis%g%ggcg%a££XM£ pil.g eP :[M?[Nt qen iagléozi:'gartlgee v\rsietr}xs%rhe 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 118 are set so that Pl
> P2-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 detection unit 116 can be operated
without fail.

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

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

of the compressed air and the spring force of the compression

25 spring 119 are set so that P1' - P4 = Pl > P2 is established.
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chanmber 142 by the spring force of the conpression spring 119 is P2,
the pressure of the conpressed air and the spring force 5 of the
conpression spring 119 are set so that P1> P2 is established. Mre
specifically, since the spring force of the conpression spring 119 is
changed according to its conpression anount, the pressure P2 applied
to the ink in the sensor chanber 142 by the spring force of the
conpression spring 119 is changed within 10 a range of P2-MAX to
P2-M N in accordance with the amobunt of the ink stored in the inside
of the sensor dhatbes, 242n ihherm case viise ehbodaobntn folee jsegmaratel
the conpressed air and the spring force of the conpression spring 119
are set soat Hdte 2ime @P-d@formapiom Of heednibrhapear fi3mslss tfé'ﬂjgthe
above, the maxi mum pressure P2-MAX of the conmpression spring 119 is
made smal |RFeIHEH 2iRg sPaBRarefim okl hdEoFrEsEioR Wit ]sl% &% “Phe
detection unit 116 can b erated without fail. Besides, in this
enbodinEnt?P%ﬁﬁﬁ?qawﬁFggggrSQF%SS by reaction 20 force at the tine of

deformation of ANy GRAFREL. 14140 dABAANd hCPLEsRIId NG ihpaber
1 and a p o}

film11l4 is P4, and ressure the conpressed air introduced from
the conpressgg 1@ia iistradyeti 08 £ tirhl0Zds@rivberi Bkab@sSI0 Hikg by

chanber 141 1s P1', the pressure of the conpressed air and the spring

force of tie gyEy=es® ef the compressed air introduced into the ink
pressurizing chamber 141 and is deformed, and the deformed
pressurizing chamber £ilm 114 comes in contact with the ink chamber

10 film 113R2, and the ink chamber film 113A is pressed to the ink
reservoir chamber 140 side and is deformed. By this, the ink
inthe ink reservoir chamber 140 ispressurized, andthepressurized
ink flows into the sensor chambex 142 through the communicating
path 135.

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

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

25 That is, in the case where the ink in the ink reservoir
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25spring 119 are set so that P1' - 24 = 21 > 22 is established.

By this, even in the case where the reaction force is generated at
the tinme of deformation of the ink chanber film 113A and the

pressuri zing chanber film 114, the detection unit 116 can be operated
wi thout fail. 5As shown in Figs. 31B and 32B, the pressuri zing .
chanmber film 114 is pressed to the ink reservoir chanber 140 side by
the pressure of the conpressed air introduced into the ink
pressuri zi ng chanber 141 and is deformed, and the deforned

pressuri zi o : [ I3t he., 4 I
10771 m SRR 45 RS R e SRR B Dl Frd P R e

reservoir chamen JAQnskde andids sefafdmmex Bysbbvsir tdgansde id heg
ink reservoir chanmber 140 is pressurized, and the pressurized ink

'flows i ntihd hersens ehagbapbed 2 142s thrpugl teheisednual watdmongat,h the
135. 15Then, the sensor chanber film 113B is deformed upward by the
pressure ofortteeti rypkasivngchl bR dis rputhednséhsoprféhapdles. 142, and the

spring seat nenber 117 is Eressed upwar d agai nst the spring force of
t he cofpressi ofhgyr ilgg 12othahdpteqsian erdfoBl FhenH Farisadoene

novabl e side term nal 120A. of the contact, 20 .type switch 120 is
pressed byt%hé F@§§e8m§8déﬁ??ﬁg E@%fJﬁbﬁﬂbghfﬁgnﬁnﬁﬁ?%r%?@%§$§mber

ed by'théy . for Péssed
o nal - EA0B 5 S PR T o et ChERer O BF ofhite X o cenast

state, an%ﬁé}?r&%ﬁﬁ@e& ViPR i SWHeCIn 1d 205 é Sv it chémibdrel 06 fi ssrdlr®mitted
(nop-conduction state). 25That is, in the case where the ink in the

i nk' reserwa khecharbit 0 skeaspresisanbeazred 4By Atecltioniesseth dilrg case
the pressure of the ink in the inside of the ink reservoir chanber
140 ak@ t hihegentior pelkasbee Flaf thesink ppddw ensdde e fvdiugenforsthembese

contact type switch 120 is put in the qoff state. | .
142 is higher than the predetermined value, that is, 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 is put in the off state.

Incidentally, this embodiment is constructed such that when
the spring seat member 117 displaced against the spring force
of the compression spring 119 by the increase of volume of the
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 a pressure applied

- 73 -



5That is, in the detection unit 116 of the ink cartridge 101 of this
enbodi nent, the ink in the ink reservoir chanber 140 is pressurized
by the conpressed air, and the pressure of the pressurized ink in the
ink reservoir chanmber 140 is transmtted to the ink in the sensor
chanmber 142. At this time, in the case 10 where the pressure P of the
ink in the inside of the sensor chanber 142 is higher than the
predeterm ned value, that is, the pressure P2 applied to the ink in

t he sensor chanber 142 by the spring force of the conpression spring

119, the sy ith@ seAtopedtgtbeklfill® JU3sS Tedmuph@rshrimgt sesbanangpar 117
limt position, and the contact 15type switch 120 is put in the off
st at e. is B2Igi déntaPRy, +t B s awbdfi'mentPSi s EanktF uctee @il iished .

when the spring seat menber 117 di spl aced against the spring force of
t he conpr &i%itdasSspeVay M gheycisr YhegrehBe HHGIAIMECEEe the IeafLaited

hanber 142 hes the vicinity of the linit point i i

poci L1 on) 4in tPRoL e LCEABFE=F Lip ! Fhecomeeod RHEBRERCE: W (1 T he
bl e side terninal 12 t g Sk {nal 120A i

i spl shed SBESTHRY PR T DR noth Bt sas e B8 B (hat when a

pressure | oss kycthgsr e@&bgeeﬁ;@é@%b%hgt, hen thig &ﬁbcﬂmn@mgt&m s%ﬁs@t:

t he sensor chanber film 113Bis P5, and a pressure applie to the

sensor chareber timrdig@dBhblemithes sphsbgusead taeder tAd Bubstad'tiaPly>
P2' + P5, and P2' - 95 = P2 > P are established. By this, even in the
case wher equaeerssadtioon sfoorted: fhe gemetiarefiornge ahbhe Limwe of dedoomasticon

of the sensor chanber film 1138, the 5 detection unit 116 can be,
opérated Wist Be§eengdy and the pressure loss P35 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 PZ-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
1189.

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

25 and manufacturing cost can be reduced.
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Besi des, as described above, in this enbodi nent, the sensor chanber

t hrough hole 112 is constructed to have the substantially square
section, so that the reaction force at the tinme of deformation is

| essened, and the pressure loss P5 due to the deformation 10is

| essened. Besi des, this enbodinent is constructed such that
when the pressure loss in the ink flow path fromthe ink cartridge
101 to the ink-jet recording apparatus 200 is P3, P1 > P2 > P3 is
established. Mdre specifically, the m nimum pressure P2-M N of 15 the

conpressi on spraggnkly bgeormmJianaat idHanddheupredsii® LAas MRePfine
the ink flow path. By this, alnost all ink existing in the sensor

chanber 1l42zian Headceadtdenbyceeli vaeednkr omthiidankodelé Vet yvpord +h6
by the spring force of the conpression spring 119. 20Incidentally,

si nce the pwassiing heedsg8Ryof orherigdsyritzinegotriéng engmrradtheartsd0 142
may be smaller than the pressure necessary for pressurizing the ink
reservoir ThafBer B40> Rhi~sPpris sgticpildaghrdr cBY itdigenevan ebh bihg lpase

conpression spring 119 as.in thi odinent, so that the ink._ .
cartridge ecé:rlll%oéeﬁloﬁﬁéfl%r?%% Q;gba}ﬁdqeﬁxgﬁﬁfeac%r? AP e &t 9bsr
reduced. Eut i he IS e di t 1S,co c S t hat
when t he V\Jl;?a}faenr t eeaéagi ??%%%nqsée. g? 9}' hgglgn(f(érzzfr r%?%éélﬁg‘g Srugicpgtj‘leyag ftr s
the recor difyg ihgada202i8het 161 iK-drRt JeetdhpIneppas@t.us 200 is P7,
P1 > P2 > P3 - P7 is established. By this, evén in the case 5 where
the recordi ng heathe0Aki-$et aeadbedind apppoattis @0 0hivghkari thas dodnsuinel,
cargridge 101, ink can be certainly supplied fromthe ink cartridge

101 to t h&heegopunhpihéad 20xhe ink resenvied ri phanksr iéeorglidegreased,

apparﬁius 200, when_ink is consuned, the anount of ink in the ink
reserbi r AKakbEr YRABTPsOH elhe dddd TeBE YR Tt RRAWRE e Cofl St pE AR 1LY

reservoi t ALyl 4Rl Bn 0L YAl Y ARCLRBSOy, A TG LEIE  ARCR LR

remai ni ng -anmoun im thée i'nk reservoir ¢ _
predet er mypRd; ¥R M Oy MY Bhakber AIRS YT & Dfeddie fOHRE SRR &)y pore,

applied to the ink in the ink reservoir chanber 140 is transmtte

t hrough t téel pkeoutBeof the compressed air applied to the ink in the
ink reservoir chamber 140 is transmitted through the ink to the

15 ink in the sensoxr 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 inkhardlyexists 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 in accordance

25 with the consumption of the ink 1n the sensor chamber 142, and
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15ink in the sensor chanber 142. Accordingly, in this state, the
state in which the spring seat nmenber 117 is pressed upward up to the
upper limt position against the spring force of the conpression
spring 119 is kept, and the off state of the contact type switch 120
is kept. 20The ink in the ink reservoir chanber 140 is further
consuned, 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 transmitted to the ink in the

sensor chanbey, 142; , Then, sbhe spyi Ofsgtg%guﬁabggaée%fde&&%m ide

S
accordance 25 with the consunptio Ihk 1n the sensor chanber

142, and i&&;ishawi2bR bY Gehe32prihfes@i€Sdninup 19t 86 exfediRl, Mvakke
side term nal 120A by the spring seat nenber 117 is rel eased, there
occurs a sdahrawhertatchehany abkensiald « sldenadrni2@14126A is Lorbathct
with the fixed side termnal 120B, and the contact type switch 5120
i s switchetitr et hexof fsidaattermonahel 3B staarcde the contaiattves swhgch
pressure of the coggressed air is not transmtted to the ink in the

cont ai her WSy 51671tghadi ArohettasdE fniéréct he Presdurdadfe-the ink in

t he cont ai ner dy 102 jis |less tha he predeterni.ned valuye, the
oo sor T ne! ek ieyehe ph R Put 0o P b L aR Rl BT Y8t S gk e rpa

.other wor ﬁ thgeiﬁqu(rﬁ.ctthet %Bﬁtﬁ\ﬁéd:g %gfls%?%@@,er £3120fe ! Sa Uttt DR

on state n the ink in the rnsi e I nk pressurizing chanmber
141 is al lp;cenewaedr angk the iIAK tAE0E&Ftdhdih@okdRsioe Df N ithlkn the
car;ridge 101 becones only the ink in 15 the inside of the sensor
chanber 14edéhatmisedthelwket ebiei oontact thie: iswdltodi g0 tiwe ppdgntiacthe
type switch 120 can digitally detect whether or not the amount of ink
stor et i n ah&trkside of the ink cartridge 101 is the predeternined

vaiue or more gortgsRoNq! N s It BN TR UL S pY sl M PYBh e 2he 18X
and is put in the on state when the ink in the inside of the
ink pressurizing chamber 141 is all consumed and theée 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 moxre
corresponding to the maximum value of the amount of ink which

20 can be stored in the inside of the sensor chamber 142.

Here, it is preferable that the predetermined value

corresponding to the maximum value of the amount of ink which
can be stored in the inside c¢f the sensor chamber 142 is set

to an amount of ink which can print one or more sheets of recording

25 paper toc be processed by the ink-jet recording apparatus 200,
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20can be stored in the inside of the sensor chanber 142. Her e,

it is preferable that the predeterm ned val ue corresponding to the
maxi mum val ue of the anmpbunt of ink which can be stored in the inside
of the sensor chanber 142 is set to an ampunt of ink which can print
one or nore sheets of recording 25 paper to be processed by the

i nk-jet recording apparatus 200. By setting the predeterm ned val ue
as stated above, even after an ink near end (NE) is detected by the
det ecti on Byidetklifig thei préoditdenessarylhe & aeidnbb8ge, adfbr G fiter
possi ble to prevent the recording paper from being wasted. 5As

descri bed abauwes rsiancenthdéNABY abd elediedeedebyi hak d20dctimn pmregséddéand
di spl aced by the displacing spring seat nmenber 117, the sw tching
oper at i on bf ishHwtcontarianype %mtmnrz@geaw%ét@@m@tsﬂwlqow Poevent
by the sinple structure | nci ent y, in this enbodi nent, the
movabl e si tFIRTHAR918aPE5 s@&SGﬁQard by the rai sed spring

seal mpnber 117 saft%stttbgantggtetvs%c% chehnd20ni s sWid Ghed, oM Bg,

on state (conductlo

state)tot ffsiataln Ld f a

may Do SuCh (Hat The Ay Shoorer” of the Sounb o adda et ear 1302
and the fixed shdeswEtdhitg opd@Btisn tdff nad opsidler typdowditand 2ionchhe
non- pressure state, the novable side term nal 120A and the fixed side
term nal 1&03amn@1p&y parfoemed by dicast mplat et raeichiag. t he tine of
pregésurization, the novable side ternminal 120A is pressed upward by
the raised sprﬁﬁ&l§§8FaﬁéﬁbéP'@I?SQWEOQ%Wﬁ%tqﬁhédﬁFﬁﬁﬂfM§t¢PFﬁémFPRéd

d 120E. 20F;i 35_sh Kk I
changt® | 1 R0 e PRI DR TR R ORrH RoFh T L dr T PG
101, ‘and the hoydeent e%tﬁ:ﬂf’ﬂtf@é#&éﬁ@df?&ﬁ‘tﬂéBQs%Q‘BH%o%u!:{?Jk_oh”
the ink cartridge 10 Her e, kK supply pressure'

pressure Gftahe ’dd"ﬂhélﬁff‘éeéeé hbﬁntt»ﬂi@ctﬁttt@rd@taﬁ/@)r ys&@éter amodlfled
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
1204 and the fixed side terminal 120B are put in the non-contact
state, and at the time of pressurization, themovable side terminal

( 120A is pressed upward by the raised spring seat member 117 and
| comes in contact with the fixed side terminal 120B.

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

25 106 of the ink cartridge 101.
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25106 of the ink cartridge 101. Incidentally, Fig. 33 is a
graph in the case where the reaction force at the tine of deformation
of the ink chanber film 113A and the sensor chanber film 113B i s not
considered, and Fig. 35 is a graph in the case where the reaction
force at the tine 5 of deformation of the ink chanmber film 113A and

t he sensor chanmber film 113B i s consi dered. As is understood
fromFig. 33, inthe state (initial state) where the ink cartridge
101 is full of ink, the pressure P1 of the conpressed air becones the

ink supply pr es.[%@l%e%%a'%ﬁgart PlgiBT{'@Q:?ri@ghll%n&@éaéQ@héFg%hQ'f&ctlon

anount of ink in the in ge 10 a predeterm ned val ue or

nore, the fddcsSupPhkhePEeREULE dSLdaRItidh bietREeSSKr Endtioe #fihe 113a
conpressed air. Then, when there occurs a state in which the

remai ni ng auwle e@knsbk chahheri fiklncdrndpBi dgenddlctresidmsad, owerd Fhagn
the predeterm ned 15 value (in this enbodinent, the state in which
the ink iM% He Bnkrapkeivdite charbereld(tlis relapbdrnekpues @t )the kéme
pressure of the conpressed air is not transmitted to the ink in the

Pk cab t i Wfg8eT0Imat P RECRR APk CTERBSF i [BUbbIY SpRoduPEnPer Chamber

det er m ned S r| force of the conpression spring 119. 20That
is, at théhgﬁ}haggf ?l ﬁh%% ?%e remai ni ng anount of ink in the ink

cartridge 101 IA? lﬁ%{of‘e@stt%ohhfr ?‘il\ﬁtE)eﬁT,‘t Eﬁdtﬂé‘!ét%tet hatidfa1 Qkatbe

point of tinme o I nk near en _ e meximmspring pressure
P2- AMX of jHhg-cCORRI 88181 @diSPIrddRg 101914 nfdihe orxhial t¥e GFENRESLPL of

stat'e becones the ink supply 25pressure.
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 reserveir chamber 140 is almost exhausted), the pressure
of the compressed air is not transmitted to the ink in the ink
cartridge 101. Inthis state, the ink supply pressure is determined
by the spring force of the compression spring 119. .

20 That is, at the point of time when the remaining amount
of ink in the ink cartridge 101 is lowered to the predetermined
value, that is, at the point of time of the ink near end (N/E),
the maximum spring pressure P2-AMX of the compression spring

119 in the maximally compressed state becomes the ink supply

25 pressure.
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Then, as the consunption of the ink in the sensor chanber 142
progresses, the conpression anount of the conpression spring 119
becones small, and the spring pressure is decreased to the spring
pressure (mnimumspring pressure) P2-M N at the point 5 of tine when
the spring seat nmenber 117 reaches the inner bottom of the container
body 102. At this point of tine, ink does not remain 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 fromFig. 35, in the initial
state, 10 the messune Pheotothendmgpr esselde aink Hecahesseéheort rdhambex
supply pressure alnost as it is. Wien the consunption of the ink
progr essesl&hgrobecsaks i riheheonpke ssigey godvnt lpdnbee coapressiet rspased,
the reaction force of the_ink chanber film 113A and the pressurizing
chamber filk PegogegdesplybetintNeapgeing iR esRIGNnK SsUBprpred i hes
is gradual |l y .decreas :

d. ., . Th wh th t.at.e wher
the r el iSRG SETRE SHES) AR IERETTIEG BESOHFE) RATREY Aad Hselgias

| ower tha 2 Qr ' . val u c

i1 S nott B EeL s T PR At P AT EEa et ARECORRLE SRR on
state, 20 gdherenNkofHRPhYr bESHUR . Ardeh £ BAeE By £hRe COMME @&HsORot
spring 119 and the reaction force of the sensor chanber film 1138.

| nci dent aldemaithevpresautBe PlensofFidhan®dr( and, Fagd 859 inidicattesdybe
pressure loss of the ink flow path fromthe ink cartridge 101 to the
recor di ng ¥dads2p2t. iThéhei staten sprinkgendssire) 25 P2-M N of the
conpression spring 119 is set to becqone |arger__than the pressure

loss P3 in thePPAkIPFoi it ARISESERGE SR8 itk PAr fRetReABOF 2haBER/
transiyi oY EAREHEBuF P Ent crewehieasfortF e tife? I 2 ARy o
the exi st 3g8sure almost as it is. When the consumption of the ink progresses
and the ink in the ink reservoir chamber 140 is decreased, the
reaction force of the ink chamber £ilm 1132 and the pressurizing
chamber film 114 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 101. In this state,
20 the ink supply pressuxe is determined by the compression spring
119 and the reaction force of the sensor chamber f£ilm 113B.
Incidentally, the pressure P3 in Fig. 33 (and Fig. 35)
indicates the pressure loss of the ink flow path from the ink

cartridge 101 tothe recordinghead202. Theminimumspringpressure

25 P2-MIN of the compression spring 112 is set to become larger
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5 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
value or nore, and "there is no ink" indicates the case where the
remai ning anount of ink in the ink cartridge 10101 is |l ess than the
pr edet er mi ned val ue. As is understood fromFig. 34, in the case
where the pressurizing punp 201 operates in the state where there is
ink, the detection unit 116 is put in the OFF state_ (non-conductign
state) . Ghathéhet REPSHEFRL0SFeR i H tHhe da&er Wpre e thhe SPr 8RR LrSRA Agk
15 punp 201 qgperates, when ther ccurs the state where there is no
ink, the dégt iBﬁHEﬂFtcgi%b?E i%é)?%? %ﬁeuéﬁﬁsP%te (conduct i on
state). Beside Iy he se r i 7 U, AQL JrS

st opped, thede%ggégg%ﬁnF?&11%¥2%%?1%?%%%Ngﬁgﬁg#érgg%ectljégéfhtﬁg an
exi stence QfihiResidiall Bt ddtked O V1 E 16BAHRrd1AG t2Ohd ReAsteAce
the ink cartridge 101 according to this enbodi nent, by using the

f or egos ng capanat kad ehar ast et sin fsopf ctfthehdepees s aiig plidp,. as
described below, it is possible to detect poor mounting (insufficient
i nsertion,Iretidentefllyhe’ ilmkcecastimklyén1Dig + ¢4t hrdigutgetheceanalivhgre
apparatus 200, or to detect trouble of the 25detection unit 116.

That is, ithet FEMEaBENghaPeuRrhet difdi AnGhEmblkt CHFETIAOS 0%he Si Ak
cartridge 1 is the.predeterm ned val ue_ar e (for exampl.e... a-:Nn i.nk
carpridgePfﬁfngrWﬁﬁﬁgeﬁﬁﬁh%w%ﬁ1qqﬁ?’dgpgc??éﬁr%n%? no-s 1nd108¢es
1161 snot t ys| eg%@ A IRENeBREESHd ZiddgRYNBRCT, S_ﬁpﬁfxé?f‘rﬂq Rrktibge

concei vabl’e that there occurs the poor nounting of the ink cartridge

101 ofp t haour gyblesef thhe €ied gntddcniithedlfalls. this case, for
exanpl e, a nmessage to urge the user to confirmthe nmounting state of
the ink cartridgeidOindsrsiiopl aixd - Fligei dént ahl yhe i ooy ndtsivenths to
whet her the remaining amount 10 of ink in the ink cartridge 101 is
the predePEeAPHEEZVAY RH 298r eParatt Ipofhe i2%S WBeRRer§te ils ink,

IR RE ST E B DRt B bk A e

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

( is stopped, 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 ispossible todetect poormounting
{insufficient insertion, etc.) of the ink cartridge 101 to the

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

25 detection unit 116.
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Besides, in the case where the detection unit 116 is in 15 the OFF
state al though the pressurizing punp 201 is in the stop state, it is
judged that the detection unit 116 is out of order. Next, a
nmet hod of assenbling the ink cartridge 101 will be described. Wen
the ink cartridge 101 is assenbled, the tank unit 20 including the
first case nenber 102A, the ink chanber film 113A, the sensor chanber
film 1138, the third case nenber 102C and the |ike, and the
pressurizing unit including the second case nenber 1028, the

det ection unit Thi6, isheiprigss eeiszi ahech artee refmalin hgdamnmmant hef [inkein
are first respectively forned as scfarate 25 bodi es. Thereafter, the
tank unit theditthea ptesdes L isidepredetarmigedsieddeaiinare (Epxegargle,
each other by heat caul ki ng. Here, the ink reservoir chanber

140 and t lfe N6e¥ndBk ERERBRFIA D arls FOMREGD) n YD tlalk Ciﬁ%ﬁcfﬁlﬁ“aumt

| ed whi | hanb 141
B?Z‘siur?Lﬁagw‘et%ume%bEéa?éﬁgisﬁ‘%tééB%s%sﬁ‘m” pqp i 201 2eTedcaR et
unit and the . pressuri ZLng. Uil ang St %%%ﬁgsa@ b A& iR lidLaeNthe

other, it 4i%s "ot necessary to ensure sealing getmeen both tHe units.
Next, a manuyf aalkidge nmmq ehet heo@HDY erfTRIALI 8Edct N caliy ildge, Thn

partlcular a nethod of injecting ink into the 10 inside of the ink
reservoi r tehanbese 140om étayd ofi scuesedgel tbh nefertgncaister EogcodTirm
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 is mounted in the ink~jet recoxding
apparatus 200 is previously stored in the IC board 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 including the first case member 1023, the ink chamber film 113A,
the sensor chamber film 113R, the third case member 102C and
the like, and the pressurizing unit including the second case
member 102B, the detection unit 116, the pressurizing chamber

film 114 and the like are first respectively formed as separate

25 bodies. Thereafter, the tank unit and the pressurizing unit are
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First of all, in a case nenber providing step, the first case nenber
102A prior to being joined to the second case nenber 102B and the
third case nenber 102C is provided. This first 15 case nenber 102A is
in such a state that the ink chanmber film 113A and t he sensor chanber
film113B are attached to the filmwelding parts 133A and 133B on one
surface of the first case nenber 102A, and the bottomfilm 110 is

wel ded to the filmwelding part 136A and 136B on the ot her surface

t her eof . i i 4 t S a 4.p i in a
i dway of Zﬁqﬁ‘?%ﬁ%ﬁj 3 ig%x%%§s°agé§%&§% 2 %éa‘“z?%ﬁgf]% S first

~case nmenber 1024 onCLHEEm @ rPREEYS 1 OnRde r1B4@ 4Rl tEbOSENML L R8akBK
I nj ection passage 132, "and cl'earance formation projecting parts 134c

formed on a2t epesubiace 134hoftdndd uinpar iht hoseawdd stt3da, 2hihe thest
case nmenber 102A provided in the case nenber providing step has a

cl ear ance ilmdt meeasthezimp chambatel 4B4is dbrindd ipathet possswatizil®danahd
the bottomfilm 110 due to the cl earance formation projqctin% Earts
134c for méd énseRéefoptaty f AICCKIAHIBY t HBCPaFRe thayHk wallt £34 tirRat
is, the bottomfilm1110 jn this 5 point gf ting,is q&i we deg to the
top surfa®&ePSHBigfirenE bartid iR apgdaare ;hiEed ReIsFER 8PGTt ot

the top partians | .ear for.omti.qQn Lect] r.t c. In
addi 1 on PhESBoPPoerPrT i TLo S ceroad g PREMEE N BB BptPRE
projecting parfetd2aasf M0 NEARG mekhwal br stind agsWeldenicRgnthes Rk
injection passage 10132. Next, in a fluid discharge step, the
i nk"i nj ech@nrpdge, 108 pactienlenal by mekhsedef aheli sctdacuumkutihtoi she
connected to the ink delivery port 106, whereby air in the inside of
t he ik réseideief chisbiark rgeenvelt hehamhed Aflcvibh rasggasssd with
di scharged and 15 deconpressed. Next, in an ink injection step,
ink is-i nfEEEEATFFoRPt g4 fid-i nj ection port 108 to the ink injection

oo, Loz B R SR Behpe Pl LS 0P pRge. 032

partitioncwaklmember 1022 prior to being joined to the second case membex
102B and the third case member 102C is provided. This first

15 case member 102A is in such a state that the ink chamber £ilm
1137 and the sensor chamber film 113B are 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
part 136A and 136B on the othexr surface thereof.

20 As shown in Fig. 473, the seal part 134 provided in a midway
of the ink injection passage 132 (see Fig. 27} of the first case
member 10224 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 1022 provided in the case member
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20134a and the bottomfilm 110 and flows into the inside of the ink
reservoir chanber 140. After the inj ection of ink into the
inside of the ink reservoir chanber 140 is conplete, the nethod
advances to a flow passage closing step in which the bottomfilm 110
is welded to the top 25surface 134b of the partition wall 134a to
close the ink flow passage. In this flow passage closing step, as
shown in Fig. 478, the bottomfilm 110 is welded to the top surface
134b of the partition wall 110 by heat and pressure application neans
whi | e nel tgmgridiegckeapanee & eleatrbnoe psojvesdn ngepandssiddkcd diBdbdob
on the top surface 134b of the partition wall 134a. Next, in a
vacuum di sdtespaet Stiem wihk 184a sndrighe ot tham £Rke LAPalts bhthasdggaange
between the ink injection port 108 and the partition wall 134a is

vacuum di sEHaaFéent RFSURFC 1HE Faksi Afdecfommgsbrn 1b8. tapTHET@sr d740
o2 " e 00 oLt ol e5ing, oL, be, Sel el 4501 16 d5The.
o TS o P Eenb T AR VSRS pikchoiecrod tio DRt Loy
ink is retiigl i78d, aha {eLe8Yd 1P fetReasy pbut 18hsREFSBhe @flebRknce
formation projecting parts 134c. In addition, the bottom f£ilm
110 is welded to the top surface of the projecting part 132a
forming a paxt of wall surface defining the ink injection passage
10 132.

Next, in a fluid discharge step, the ink injection port
108 is temporally closed, and a vacuum unit is connected to the
inkdeliveryport 106, wherebyairinthe inside of the inkreservoir
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 134a and the bottom f£ilm 110 and flows into the inside of the
ink reservoir chamber 140.

After the injection of inkintothe inside of the inkreserveix

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

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

25 surface 134b of the partition wall 134a to close the ink flow
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Further, no ink remains between the ink injection port 108 and the
partition wall 134a. Therefore, it is possible to prevent ink | eakage
fromthe ink injection port 108. Further, such a 20 feeling as if ink
still remains in the ink cartridge 101 will not be caused after ink
in the ink cartridge 101 is conpletely used. Furt her nore,
since the seal nmenber 150 is welded to close the ink injection port
108, it is nore surely prevent the ink 25|l eakage fromthe ink

i njection port 108. As mentioned above, after the ink is
injected igdasdfae | ok fiesernvQiW pelhaaber c149i9f 4w fidsStsheraeinenbgr
102A, the first case nenber 102A, the second case nenber 1028 and the
third casetrmentge bo2Gcar €ilmi1Ed isogeilbed. tbAshdesap i hed=alzoldsbi nf
the ink cartridge 101 and the nethod of manufacturing the sanme

accor di ng tthe tpRirs igdbodivakht 119 Ry pwati endnrrabEulg4epn ki g@midvindagans
the ink injection passage 132 comuni catjng the ink inj ection port
108 wi t h tie liaire Veidwr tog £leanmies feamatiqiRTehectind Peres P éa frrpsd
the ink reseryoir chanmber 10 0, ink flLows thr he cl earance
bet vveegfi t 18 B"X’tet i FPH??&% ]a%@) t#er{?‘c?ppgaﬁgégn 1‘1531%'8#5%3% partition
wal | 134a. Aft he,fillj Iy i t t he. A f i

is bonded to tﬁ%xﬁépléLéf%iggu%ggggg?gfﬁiqggﬁgi?thgﬁég?iﬁgggfthg\}ﬁg

Therefore,; g ibA Ea§§§§eV\iﬂ‘§Z dthRdnmkneesakvonieddlbi Satef iingdahy a
rigid 15 nenber such as the first case nenber 102A and a flexible
menber sudheapatrhetiok ehbbhbEddd idsmvktdAn-dhselsdrged dfhaodghi ihe the

i nk{ reservoi r chanber 140 can be readily conducted, and the ink flow
passage udededliiengrehe 19%- i njection can be reliably seal ed after

the ink injection is _conplete. 20By fqQrmn he. cl earance formn
oroj 6t i ng. par ERESHETERET HEP (ih NUIACEAEM 1 BIBE OF L ERE D ariaR T SHovdR)

1346 of 't AETERFL FE1 it MATEoR3u0 S0 T he DAL T o Mo 1100 05 LG rne"

i nk injectih®ninFUEERER, pdbeMdne i nk reservoir chamber 140 and the
ink injection 25 passage 132 are deconpressed prior to the ink
i njection, a pastmentioned above, ink between the ink injection port 108

and the partition wall 134a is vacuum-discharged, and the thus
15 discharged ink is re-utilized, to thereby eliminate wasteful
disposal of ink.
Further, no ink remains between the ink injection port 108
( and the partition wall 134a. Therefore, it is possible to prevent
ink leakage from the ink injection port 108. Further, such a
20 feeling as if ink still remains in the ink cartridge 101 will
not be caused after ink in the ink cartridge 101 is completely
used.
Furthermore, since the seal member 130 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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of the ink injection passage 132 between the partition wall 134a and
the ink injection port 108 can be surely deconpressed. Furt her,
the first case nenber 102A is forned of a material suitable for
welding filmmaterial thereto fromthe viewpoint 5 of welding the ink
chanber 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 nenber 102A, the welding of the
bottomfilm 110 to the top surface 134b of the partition wall 134a
can be performé¢ wenhbomedoreobkéler HUNDABSVES  irkianded heto e ink
injection is perfornmed using the ink injection port 108 and the ink
del i very ﬁﬁﬁ@IT@BEfSPﬁ%Ee¥ng%%éﬁ?tP§tféé%%‘ﬁﬁﬁbgﬁmQGZA@0?$r|@9e first

equi red 1o paBRsE IRt ARECH e e ittt Al P P e
Accordi ngly, .15 HBEC éggdg @gdtgé%gglrnk i njection dlrectlon during
0

ink filling s hig r t IS rea % He i nk cartridge 101 can be
arranged such hRaged e vy Leavef irh%haeﬁ&k aBRd:pragsu @l apR!{1@hk@Rod
means for welding is directed downwar dl y (in the gravity direction)
when the lbdt mamifeboutidly i sheved ged dozotrdént opo st f & camkitimeotk: , 20hbBe
partition wall 134a after the ink injection is conplete. This

ar r angeneperiakésnt el hel M agl percatided éastlee imk compartisenpaesage
case in which the heat .and pressure application _neans is npoved

hor|zontaﬂpﬁ‘%@mFE&&PFéHQF?%%WkéQBBF %h@OFEHQ&Wﬂ@Qﬁﬁ?%FH@éseﬁ¥°1r

destri bed above t |nk cartrld i.ng.to 25
enbod|nenfg aEEEﬁé&n hﬁh ]{15%91%@? g Oy egl%gfes?rv01rchamber

10 140, 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 £ilm 1133, injection of ink into the
ink reservoir chamber 140 can be readily conducted, and the ink

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

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

25 passage 132 are decompressed prior to the ink injection, a part
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contact termnals 123 forned on the |1 C board 121 are .di sposed si de by
side along the long side direction of the I C board 121, the novable
side termnal 120A and the fixed side term nal 120B of the contact
type switch 120 can be easily and certainly brought 5 into contact
with the pair of termnals 23 while being elastically deforned, and
the structure of the novable side termnal 120A and the fixed side
termnal 120B can be made sinple, and further, in the mddle of
manuf acture of the ink cartridge 101, it is possible to easily
visual |y eghthennbhahitbheiopvsdsagei 182 thertmieral t1® P2OALIAndntvEL i iL3dd
side termnal 120B are certainly in contact with the c|]oai r of contact
t er mi nal s an2Bthe inkBésfeesion roatie Ji0%k caar bei dgee Y 19eRERIESTGt o
this enbodi ment, as shown in Fig. 28, the pair of contact term nals

123 are di spos&HLEHest dehs Kdraht GAnmmABREE VP29 1f Gt hpLihaaterial

i | - shaped , 15 so. that, it i i { t he .di
et ween | FEAERELNAORERBLTL NS 4 W e o bl 67 6 et Tt sl ‘L IBR ARg
the fixed 31 (g 5ehgial 1 h20M Blod:2s SANMAGL ah¥Noh S WebEBr 1A0mA 71 1m

accordi nglYy, I s"possible to avord that an electric wave

transmitted skrone tde ankepnd e pbeson,2dvintier i ekes widde the parvablion
side term nal 20120A and the fixed side term nal 120B. Besi des,
in the inkagdariBidge féimadcas dinngntegtdii paewbodithentirst nosd hember
movabl e side term nal 120A and the fixed side term nal 1208 made_ of
t he condudf2de ehasiEldimenpérihg bosteughiln Al8 B dduker cortdce Wih

the{ pair of contact termnals 3 while they are, 6 25 el asticall
def oPmad, OFhEh‘?rﬁdef}l%lé’i“d‘éaJcJerl#l RaPo1 6P ST ot SRiERGHE At PEEPRERal

1208 qan be Cefbaipyd. b oUall il Q,G03haCk YO N NS PAlinel wsoRbAChe
ternlnals 123, anad urther, Tt I's not necessary to perfornsoldering
or the likeyt 9,608P64 Jd1a: i@BTLAE! She S kRN 1FBRYS BEEUIN TW fRRkd $n
reduced and recycling of the detection 5 unit 116 becones easy.

the first case member 102A, it is unnecessary to inject ink

downwardly in a gravity direction, which is required in a case

of an ink cartridge constructed by an ink bag. Accordingly,
15 the freedom as to the ink injection direction during ink filling
is high. For this reason, the ink cartridge 101 can be arranged
such that the moticon of the heat and pressure application means

for welding is directed downwardly (in the gravity direction)
when the bottom film 110 is welded to the top surface 134b of

20 the partition wall 134a after the 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
movedhorizontally as requiredinaflexiblebagtypeinkcartridge.

As described above, in the ink cartridge 1 according to

25 this embodiment, as shown in Fig. 28 or 29, since the pair of
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Besi des, as shown in Fig . 29, when thepair of contact termnals 123
and the control 1C 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 manufacturing 10
cost can be reduced. As descri bed above, in the ink cartridge
101 according to this enbodi nent, 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 15 decogposidd qn..fi 118 3,@'3 fgﬂ‘lé%l A O?ﬁéﬁ){ardt %ZPegfgec?lsspeodsed

the ink cartridge 101 according to t e conpres

air is notshi®ughkibat 1 ehg atle eoAGaSLaMdiFelhe oh s %ﬁ@“?@rbééi&“lzl
113A, but the pressur|2|nggchanber§f| n11fﬁedef8rned by the contact

Wi th the cdmpmessedeasidé semdught 120k 20 thent aedd Witk tBemimkl 1208
chanmber film 113A. Thus, the anmount of air perneating through the ink
chamber f |Qﬁrﬁlﬂi$@f7d?@@tdtm@kswhghlmﬁ tan bekeasil yoansd wpptedadg Hrewht
| arge degree, and the | owering of print quality due to the dissolving

of the m|4q9ﬂ6°?ﬂ%p?H&t8£mqﬁﬁfﬁéﬁéﬁﬁg&n%ﬁﬁ% Hbiée Pséagarss idad 1y

h Kk nbodi
Eoﬁnhzlcgﬁgon g%réug dgﬁﬁg %fé%%uﬁ% B! §Eb5$VB dsiéﬁv&ﬁﬁ?%ﬂﬁé 1204
k-j et
T er " oot oo angng s 200k L HpRg oAby elan i

anount of iimkhebiratined by hhenfeivstd oF Qhénhhklé&@ﬁhété"%q' e‘_-‘:_ftr i
power to the detection unit 116 are transmtted, so th l ectric

contact bewséhlelw ¢akiletiseadlylicogfappahatush@Ovatite hee itdkminal

cartrjdge 101 beconmes unnecessary, and it is possible to avoid
troubl® oflZ88orne ol acti %kt eRIBekorBENAL ridR erewherntaiml elisctohtact

SOt L RRhOtheo0a: AU PUSRUA (el ni]QUgR, 1t T8 AT TToulE o

Besides, inthe inkcartridge 101 according tothis 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 movable 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 120A and the fixed side terminal 1208.

Besides, inthe ink cartridge 101 according tothis embodiment,
since the movable side terminal 120A and the fixed side terminal
120Bmade of the conductive elasticmember are brought intopressure
contact with the pair of contact terminals 123 while they are

25 elasticall.y deformed, the movable side terminal 1202 and the
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el ectric power by the comunication through the electric wave, in the
ink cartridge 101 according to this enbodiment, the detection unit
116 for digitally detecting whether or not the remining anount of
ink is the predeterm ned value O nore is provided, 15 so that it is
possi ble to detect the remaining anount of ink by use of snal

el ectric power. Besides, in the ink cartridge 101 according to
this enbodi nent, since the detection unit 116 is operated by the
pressure actually applied to the ink in the ink reservoir chanber 190
fromthe 20bompredsisedeaininailt 1268 pessbbl eerbaimlyt dinoghtuilgeotdentact
exi stence of the delivery of the ink fromthe ink cartridge 101.

Besi des, iWﬂ?hﬂ?ﬁeeﬁﬁéaiﬁ%n??n%ﬂﬁﬁx¥QQM§n§éﬁsé?3cHﬁﬁbéﬁrﬁhﬁéughtrﬁﬁeﬁOt

112 is formed to have the substantjall are section, the reaction
force at (HESITEFIorO BT GYHADD ie o d b CBErSoF SIRARBES CA31S F A=,

b ' L bl ! f h
{1 m 1138 By Aa 2 ETPIRSGRRE Tt e BB LY b BRI 5T e

the pressuygchargecebmklieebk. in the sensor chamber 142. Besides, in
the ink cartridge 101 according.to this enbodinment, 5 it is possible

to detect the meisitieef as smwhanri§ik2dpwhba thelbaheseroitacehadhiegmna140
is al nost exhausted and the sensor chanber 142 is filled with ink,
that is, tls podritheofontnel iliehof kerd dkspesed éndifidl/ibhe aotensa nEnber
it is possible to avoid such a situation that the ink end (1/E)

.occurs i n&éhdorrad efothpr il n anre IR teany ebbe dr¥RP rpdihe Poard

wast ed. bodyconstitutingtheICboardcanbénmdesmall,andmanufacturing

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 inkcartridge 101 according to this 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 1133 and dissolving in
the ink can be suppressed to a large degree, and the lowering
of print quality due to the dissolving of the air into the ink
can be prevented.

25 As described above, in the ink cartridge 101 according to
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Besides, in the ink cartridge 101 according to this enbodi nent, the
anount of ink which can be supplied fromthe point of tinme of the ink
near end (NNE) to the ink end (I/E) is determ ned by the anpunt of
ink in the sensor chanber 142 at the point of 15 tine of the ink near
end (N E). Then, since the amount of ink in the sensor chanber 142 at
the point of tine of the ink near end (NE) is determ ned at the
design stage, this ink anount is stored in the |IC board 121 of the
ink cartridge 101, and the renmining anount of ink is rewitten into

t he predet enid natbaiimsiic , 20nhef comurdicddionPehpbudh dd @ sthelct heve 1s
detection unit 116 detects the ink near end (NE), so that it becones
possi bl e tpeatecured dotvyasthgehehénkojat odcdrdimgofapbheatnk 200 {id Bhe
Thus,.it is possible to avoid such a situation that a judgnment of ink
end (1/E) 1S heage B71 houghinmkheuditarirennepbeeididnsand thiselnfikemation
cartridge 101 25 and the ink is wasted, oran_erroneous judgnment that

ink suf fi cFelRTY19 FRAdhEeMe i iR BBPER6 Fh 1P RORtRENERPY EhE)datisrision .
actual Ly i ses, ink end.(I/E) aris [ he, m dd| e, of

i nt fy ani e 6 o 4Ry SisEr f ool U et et R TR eI R Wi
of ink congsiipeg,f t Lt i N - t t.e .t o
the point of ti rrleﬂt%?'t %g) ?glﬁenggr%%%ﬂ% %orﬁ%cgegg?%%%dﬁg% %L}{;‘ fet
desi gn st agesoddiingy laploadgBuBt 206 Storatk iimy karkeihgar dolde imdhe
ink cartridge 101, so that at the point of time of the ink near end
(N E) , infrovamssisaryrebad iingisddwe e tovsigght tobulate ioftkpdooplettacan
be Corrected 10 on the basis of the number of tines of discharge of

i nk dropl etisLCIBPeCRIMES & Her el #d¢nothe f keftaticoroptachel $ ieovided.
cons tion amunt, after_the ink near, end (N_E) can be raised, and
Che- phPnt “or 1 A LgRRERLLY nee L HT B i CBE EAGHBE st Rty udGed.
Besi des, | IS & i t I . Sl e . r
ot the i 1T T sen T oot (e e 0 ke R S hale
air, and arstignahk tardet@gs 10hacpetAtin®tottnTe cprRa 1 kBR:! @RBIJULRG i on
anount of ink in the ink cartridge 101 becones the near end (NE) are
t he sanme singall léutput déditably tdededdtiogt worthartod ot tihe meebanism

for detection can be sinplified. 20 Further, in this enbodiment, the
M ni num sFFCHGEpPEs 3Tk el P2LIM NP ITTdetsaTdHRpr B3510O 0B pRatTy 1Bl Prioyided,

{008 arder (L, e, Presourr, |55 B3k e, Lok 1S Rl 38 g
by use of small electric power.
Besides, inthe inkcartridge 101 according to this embodiment,
{ since the detection unit 116 is operated by the pressure actually
applied to the ink in the ink reservoir chamber 140 from the
20 compressed air, it is possible to certainly judge the existence
of the delivery of the ink from the ink cartridge 101.
Besides, in this embodiment, since the sensor chamber through
hole 112 is formed to have the substantially square section,
the reaction force at the time of deformation of the sensor chamber

25 film 113B becomes small, and it becomes possible to deform the
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Figs. 36A, 36B and 36C show a nodified exanple of the foregoing
25enbodi nent, and the respective states of Figs. 36A, 368 and 36C
correspond to the respective states of Figs. 31A, 318 and 31C

As shown in Fig. 36, in the ink cartridge according to this nodified
exanpl e, an ink reservoir chanber 140 and a sensor chanber 142 are
integrally formed without a narrow flow path intervening 5 between
both the chanbers. Besides, an ink chanber film 113A and a sensor
chanber film 1138 are constructed as separate bodies, and both the

films 113Aanuh, 1138nBke £ 5Pagef 159 skBal Srdd &8s dphge! QN 1L04he Jank
it e

chanber film 113A and a press direction to the sensor ch er fi1lm
1138 are Q&P@%ﬁ@ib@ﬁe@é&&i hee. pAOMN B ichahBb Sodmedefl 1e6 ieXaABl fonsor
effects simlar to the foregoing enbodi mrent can be obtai ned. As
a nodi fi edclerdtngpt €.4¢f. t he above enbodi nent, as shown in Fig. 37, heat
caul king ribs 151 may be formed at a tank unit 150 side, and through
hol es 153 for Bas3dessein tominkygaberidenddleseprdipe dosuviszemppdimient ,
152 side. At the assenblg, as shown in Fig. 38A, after the heat )
caul ki g ri’b IF5POPSIPASer P edPlisrt Hd e ﬁpaaghoﬁd:lﬂ@ew@?naénghwth% ink
Fig. 38B, the heat lking,nib 151 is h at-ca%tk. I.nci dent al |
seal i ng bAITEEY CReSLAMRELAD 150 LRI A8 pIECeLFISins aRrto1ssianber
unnecessarysz is filled with ink, that is, the point of time when the ink
near end (N/E) occurs. Thus, it ispossible toavoidsucha situation
that the ink end (I/E) .occurs in the middle of printing and.the
10 recording paper ls wasted.

Besides, inthe inkcartridge 101 according to this embodiment,
the amount of ink which can be supplied from the point of time
of the ink near end (N/E}) to the ink end (I/E) is determined
by the amount of ink in the sensor chamber 142 at the point of

15 time of the ink near end {(N/E). Then, since the amount of ink
in the sensor chamber 142 at the point of time of the ink near
end (N/E) is determined at the design stage, this ink amount

{ is stored in the IC board 121 of the ink cartridge 101, and the
remaining amount of ink is rewritten into the predetermined amount

20 of ink at the point of time when the detection unit 116 detects
the ink near end (N/E), so that it becomes possible to accurately
judge the point of time of the ink end (I/E). Thus,.it is possible
to avoid such a situation that a judgment of ink end (I/E) is

made although ink sufficiently remains in the ink cartridge 101

25 andthe inkiswasted, oranerroneous judgment that inksufficiently
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20As stated above, the heat caulking ribs 151 are forned at the tank
unit 150 side, so that when a used ink cartridge is deconposed and is
recycled, the pressurizing unit 152 which is not subjected to

def ormati on by heat caul king can be recycled as it is. By this, since
the pressurizing unit 152 in which the 25 detection unit 116

i ncluding the expensive |IC board 121 is disposed can be recycled, a
cost reducing effect by recycling can be raised. Besi des, as
anot her nodified exanpl e of the enbodi nent, as indicated by a dotted

line in Figmaldhs B mbGebdarbutRlcayhR@Enl { et kDRoof astarillng arises,
information relating to ink in the ink 5 cartridge 101 may al so be
provi ded and hiet ank endlt (150 sixdessByndoiagiscile pfi prposdidland dhe
certainly prevent such a situation that ink actually stored in the

t ank -uni t TERQrddngnesnstsientaskedh the data stored in the | C board
121. As described above, ,in the liquid caontainer of the_invention,

since the plur &ESEERRY ndHECE of M AT Th T Enfrodon 8Wae fd’f%(fg]@dpé’ﬂ'ﬁ
by side alang;the lLong the sife déi I heckion of Eﬁsh}gm dul €. 4 %fWItPﬁ

detection unit Ccan be eaS|Iy an certalnly roug o ‘contact

the plural; jher gl paksqofy tde @Cdgggghﬁneéﬂg:Hﬁ% §EEH§BU§€E§%,22§s ink

termnals at the detection unit side can be nade sinple

further, ignoustP0§Ssbbeed aireasiel YCvbsaad | 2 @Ff then ihRatcd fter itfeninal s
of the detection unit side are certainly in contact with the

t er m nal s softhdeat Ghpoket sifdeine ofhehariiddIneagf emb Al B Liﬁéoa‘fnatthen
i qii d container. As described above, according to the invention,

t he I|qU|6329téBEtEPh%¢edHH§%Nﬁéﬁéa @Gdﬂ“ﬂﬁ&tdFHElﬁF€§§hﬁF2é@rﬁPGFad

Lhe” ah e abhorie Sagdd GF e hiTone 4 FofigR' S AfeRBdd B LI ke’ "
whet her 't @g 1{) QUi gy & %ééa%a}:;}%dégfﬂ&éwﬁsa BYiehCONE BbRSEMbE1 & hHaLLY

pressurized by t'he pressur
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 outputted 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, sc that the ink in
the sensor chamber 142 can be used up.

Figs. 36A, 36B and 36C show amodified example of the foregoing

25 embodiment, and the respective states of Figs. 36A, 36B and 36C
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25As descri bed 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 inside
of the container is delivered to the outside, it is possible to judge
whether the liquid in the inside of the liquid 5 container is
actually pressurized by the pressurized fluid, and the liquid in the
second reservoir chanber can be used up. As descri bed above,
according to the invention, in the liquid container constructed such
that the pressigpored tfd thd iespsartiventseathe baskils ofiibheshasid 31c.
container so that the liquid in 10 the container 1s delivered to the
out si de, the adgsesbbingimnridodedonposichg iwi kcacanidee rmaderedsy. to this

Besi des, according to the invention, in the foregoing type of |iquid
cont ai ner ,m?q1ﬁ1§<ﬂg%7§%mml% £ 1pkalssea voRe darberdrdd awd slensosahambe r

recycl e. rther, accardi to.the invention, in the foregoing type
of 1iqui d]ﬁ%%?ﬁéﬁeﬂa iy gg’élg‘?%lwétf’é’uﬁr%\?é‘ﬁtmf’h%l%‘f8§§Dr3i .

Erging
ntrod . . A Cai trom di Vi '
T qur At BB ELAC R C HERS, Rharhe, Siemsatigh 015
the i nventdfa seh@odetiRaidans Y b 1687 d ghtal Ly eﬁ?ﬁ%&eggrﬁgs%@%&egp <

not the ambunt of ink stored in the inside of th cont ali néer

the predeterdriboet, vabUEiDEs NDIA ishPriadedede andpdsed Al AMHatSagpaksef
this detection unit is transmittedtothe |iquid consum ng apparatus by
the(electﬂh@ewévep $0 thatinhectdmiety ifd. looAfladdtand a press direction

to the sensor chamber film 113B are opposite to each other.

10 Also in this modified example, effects similar to the
foregoing embodiment can be obtained.

As a modified example of the above embodiment, as shown
in Fig. 37, heat caulking ribs 151 may be formed at a tank unit
150 side, and through holes 153 for rib insertion may be formed

15 at a pressurizing unit 152 side. At the assembly, as shown in
Fig. 38A, after the heat caulking rib 151 is inserted in the
through hole 153, as shown in Fig. 38B, the heat caulking rib

{ 151 is heat-caulk. Incidentally, sealing between the tank unit
150 and the pressurizing unit 152 is unnecessary.

20 As stated above, the heat caulking ribs 151 are formed at
the tank unit 150 side, so that when a used ink cartridge is
decomposed and is recycled, the pressurizing unit 152 which is
not subjected to deformation by heat caulking can be recycled
as it is. By this, since the pressurizing unit 152 in which the

25 detectionunit 116 including the expensive ICboard 121 is disposed
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25 between the liquid consum ng apparatus and the |iquid container
becomes unnecessary, and it is possible to avoid the trouble of poor
contact which becones the problemin the case where the electric
contact is provided. Third Enbodi nrent 5A third enbodi nent of the
invention will be described with reference to Figs. 39 to 46. In the
third enbodi ment, the sensor chanber through hole 112 of the second
enbodi nent is fornmed as a sensor chanber recess 212. Menbers of the
third enbodi nent correspondi ng to nenbers described in the second
enbodi mentcat be e cgeneldeh byst hedsaiig keEffecenser SeyEl A Scas behose «of,
t he second enbodi nent, and their duplicate description wll be
omtted. Arsinle s, njgec ehobheorodidBi b renedpile aff theterdastmmrther
102A communi cates with an i nk chanber through hole 111 through an ink
i nj ection 4% dwdparhed3ny Bdsted, Llie innkighahepnt Ky beghd1 b2 hdayingl
and the sensor chanber recess 212 are comruni.cated with each ot her

t hrough a hadGh C8mrnPERELRG bt eisRn EGrleheRd BO11Rk & iy

part 131 in i.ch a-filter, 130 i.s inserted and_the, sensor..c er.
P acessS 21 £ e R RELtUr? IO Be) SenfBghaT i ou ) Side.

conmuni catd.,ng,Pak @01,3%@- iggxegiﬁmé g.?aee'wgi&?f E&Eggﬁt 10128 qurt%g%g_toho

this enbodi'nent, “as shown in g. , a snmal ole 137 1s forned a
the centercHear tingkf aatbatt onsoérddei s o agtaihet 180ess$ idilobnsdk@ent

this small
. 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 1IC module,
the detection unit can be easily and certainly brought into contact

with the plural terminals of the IC module, and the structure

of the terminals at the detection unit side can be made simple,

15 and further, it is possible to easily visually confirm that the
terminals of the detection unit side are certainly in contact
withthe terminals of the ICmodule side inthemiddle of manufacture

{ of the liguid 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 ligquid in

the container is delivered to the outside, it is possible to

judge whether the liquid in the inside of the liquid container

is actually pressurized by the pressurized fluid.

25 As described above, according to the invention, in the liquid
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hole 137 is positioned at one end side of the narrow comunicating
path 135B for connecting the sensor chanber recess 212 and the 25
filter nmounting part 131. A ring-shaped projection 138 projecting
into the inside of the sensor chanber recess 212 is formed in the
smal | hole 137. The ring-shaped projection 138 is forned of elastic
material. Incidentally, as a nodified exanple, as shown in Figs. 44 5
and 45, one end of a narrow comruni cating path 135A for connecting an
i nk chanber through hole 111 and a sensor chanber recess 212 may al so
be connecteshtiairtes s tialceediB3Fuch Nntidit S EAGHeseneiend of uad Nl rw«
comuni cating path 1353 for connecting the sensor chanber recess 212
and a fil tertom ingsidearctl 18&¢ iLiquicposethit@t socopbati the Xidwid dm

peripheral part of the sensor chanber recess 212. Then, in the
i nk cart ridife WL i O8r Ei’lﬁgc?lbtﬂm@ ésbdel heered g itheyauessdood i Hem
Figs. 41A, 413 and_46A, he state where ink in the ink reservoir

chamber 1YL Fopiﬂé%% f586§ Wt aedadn Fhg; %nls%qleegéeﬁ%%rllqmd
h nb th b t di

e ééﬂﬁlﬂ%h%ﬁ%#ﬁ‘ﬂ]f%oﬁﬁ?r%”?%%‘e% Ry Ehe A THTBES 43¢ and

pressed tqyde ithA Ofint Qﬁer bQSoﬁ&'%ﬁo@ﬁ%ﬁE@Bel‘Bganw Lpsg bd RS

the small hole 137 is sealed to be openable descri bed ove,
according to the dekceasdd bBgee 18dc6fding to the invention, inthe liquid

container constructed such that the pressurized fluid is sent

=,

into the inside of the liquid container so that the liquid in

190 the container is delivered to the outside, the assembling and
decomposing work can be made easy..

Besides, according to the invention, in the foregoing type
of liquid 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 dissolving

( in the liguid.

As described abeove, in the liquid container according to

290 the invention, the detection unit for digitally detecting whether
or not the amount of ink stored in the inside of the liquid container
is the predetermined value or more is provided, and the output
signalof thisdetectionunit istransmittedtothe liquidconsuming
apparatus by the electric wave, so that the electric contact

25 between the liquid consuming apparatus and the liquid container
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20 this enbodinent, in the state where ink in the ink reservoir
chanber 140 is not pressurized by the conpressed air, since the smal
hole 137 is sealed by the sensor chamber film 1133, the inflow of air
into the inside of the ink cartridge 101 and the | eakage of ink
fronmthe ink cartridge 101 canbe certainl yprevented. 25Besi des, since
the small hole 137 and the ring-shape projection part 138 can be

di sposed inside the sensor chanmber 142, space efficiency is also
excel l ent. Besides, since the sensor chanber film 113B constituting

t he novabl kepan¢s funnsssddany,t badsmal i s heb s 3% ito RS 1ARERE! t Bouble
originally necessary for constituting the sensor chanber 142, it is
not necess@f yar sdditeictnahish freovinde thaqwamrednf tite tda@ eswhEte e
sealing, and there does not arise such a problemthat the nunber of
parts is iPnseHsEd GHitadte isapsavidedonmes conplicated. 10Besi des, the

ring-shape_pro%ﬁgggiggéggghéggorned of the elastic naterial,bsp t hat
it Is possible .fenSEr f?ﬁﬁ?g;afgln}1;35t{gﬁn33§!ngnd
AR R SR L R
be made cefd@idrnce to Figs. 39 to 46. In the third embediment, 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
i0 denoted by the same reference numerals as those of the second
embodiment, and their duplicate description will be omitted.
An ink injection port 108 formed in a first case member
102A communicates with an ink chamber through hole 111 through
an ink injection flow path 132. Besides, the ink chamber through
i5 hole 111 and the sensor chamber recess 212 are communicated with
each other through a narrow communicating path 135A. Further,
a filter mounting part 131 in which a filter 130 is inserted
( and the sensor chamber recess 212 are communicated with each
other through a narrow communicating path 135B.

20 Then, in an ink cartridge 101 according to this embodiment,
as shown in Fig. 37, a small hole 137 is formed at the center
part of a bottom of the sensor chamber recess 212, and this small
hole 137 is positioned at one end side of the narrow communicating

path 135B for connecting the sensor chamber recess 212 and the

25 filter mounting part 131. A ring~shaped projection 138 projecting
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15 Besides, in this enbodi nent, since the sensor chanber recess 212
is formed to have a substantially square section, reaction force at
the time of defornmation of the sensor chanber film 113B becones
small, and it becones possible to deformthe sensor chanber film 113B
by a small pressure. Thus, a pressure 20 change of ink in the sensor
chanber 142 can be certainly detected. In the first to third

enbodi nents di scussed above, each of nenbers, such as case nenbers
10, 20, 102A, 102B, 102C, constituting the container body and
nenbers, stnbhoashéiimeashef Shk/ seh8ordBhatdSA rdde?l 23345513 0rmed in

attached thereto is preferably 25 nade of pol ystyrene or
pol ypropyl ehe $mzll heolririidse Tok ethanshaged heairesdidinnd3sEaghrefndde
filmmenber may be a single-layered filmnenber or a multi-|ayered
filmnenbePt ¢hatlese wtem@lnlti-1ayered fil m nenber, a layer of the
filmmenber, ich forns a surface to be heat-welded to a case
menber, is made Y S FamBSnaterdidiiess ekpAPlef aheshsawe inekbes. 44
The it LAY Seth (4 LIMBADSL, 3 aumpt ageus over, U sl ol o] ayer e
ooty annas st ok L, 808ty AT 6046005 2R B0 s
IS: 1. A Iiaiad seomericapheb@edst O i gnd 1 0WA ot Q38€ In this case, one
end of a narrow communicating path 1358 for connecting the sensor
chamber recess 212 and a filter mounting. part 131 is disposed
10 to open into a bottom peripheral part of the sensor chamber recess
212,

Then, in the ink cartridge 101 according to this embodiment,
as is understood from Figs. 414, 41B and 46A, in the state where
inkinthe ink resexvoirchamber140 isnotpressurized bycompressed

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-shaped projection

{ 138, and by this, the small hole 137 is sealed to be openable.

As described above, according to the ink cartridge 101 of

20 this embodiment, in the state where ink in the ink reservoir
chamber 140 is not pressurized by the compressed alr, since the
small hole 137 is sealed by the sensor chamber film 113B, the
inflow of air into the inside of the ink cartridge 101 and the

leakageof ink fromthe inkcartridge 101 canbe certainlyprevented.

25 Besides, since the small hole 137 and the ring-shape
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supplied to -a liquid consum ng apparatus, which is construFFedizuFE
that pressurized fluid is sent into its inside so that the liqu
the inside is delivered to the outside, the |liquid container -
conpri si ng: a tank unit which includes a sealed Iiqui t
reggrvoir chanber for storing the quyid,hazg a Ihgu;grdggiysg¥iﬁ8r
icating with the liquid reservoir chanber a _ _
fggnr?auid tg the outside of the liquid container and in rg;ﬁgeamjth
o amount of the lidud storeq in the s ey Ga TAghd bR EIRBN Sty
nt of the liquid stored in e i eof’ _
gpegggrizi%ézun$PaQMi%ffimhhmdeisaa&ealegchfgﬁFUEzlggvgrﬁggerahgtg
i ressurized fluid is introduced to change i
W?;gguﬁrgeg f I B 1HRTodidtdohgosensomuinimtad i Iy 1w ﬁh3§h@onsaltut%
Bressurizi changr and faor introducing the pressurized fluid to

i nsi de of the Presst PAY FoORafBel ingnthe ssredrsticlet @87t s Pt RS SHERTS,

i gui i it by a volunme change of

the prassur) 3 g Casarssscy ok ConSliiang ahied seonpal risambes 142,

Beor di na i i Lei unit. f rther includes a nenory
cording it0 i P heWR8LELD LHEfRNK; Unist, fu

3?\i t forgst ofi ng i nf or Mat | og rel %cgl hg- T e PEPYEFE &t Beediembexn Sor

11Ghlgd i i | aim L
i nsi the small Boldhedlig, daf@nimlnelcaccprging Lo claiml
QEZ:g?h theeizﬁz unit and tﬁé@Lrgssurigﬁﬁgounlt ar’e TEs et Yd1nphlen

forned as *S@Faticentndeesofinphare fd Xetrieaseachn ot Hgs P&’ycn?tatbecomes

Caulfkl ng. 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 repéated contact with
the ring-shape projection 138, and the sealing of the small hole
137 by the sensor chamber film 1133 c¢an be made certain.

15 Besides, in this embodiment, since the sensor chamber
recess 212 is formed to have a substantially square section,
reaction force at the time of deformation of the sensor chamber
film 113B becomes small, and it becomes possible to deform the
sensor chamber film 113B by 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, 102p, 102B, 102¢c,
constituting the container body and members, such as film members
17, 18, 46, 113a, 113B, 114, 110, attached thereto is preferably

25 made of polystyrene or polypropylene for the purpose of enhancing
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heat-welding. Bach of the f£ilm member may be a single~layered
film member or a multi-layered film member. In case of the
multi-layered film member, a layer of the film member, which
forms a surface to be heat-welded to a case member, is made of
the same material as that of the case member. The multi-layered
fiilm member is advantageous over the single-layered film member
in the multi-layered film member can have both the layer for
enhancing the heat-welding and a layer (such as an ethylene layer)

for providing a gas-impermeable property.
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WHAT TS CLATMED IS:

i. A liquid container for storing liguid tb be
supplied to a liquid consuming apparatus, which is constructed
such that pressurized fluid is sent into its inside so that the
liquid in the inside is delivered to the outside, the liquid

container comprising:

a tank unit which includes a sealed ligquid reservoir
chamber for storing the liquid, and a liquid delivery port
communicatingwiththeliquidreservoirchamberandfordelivering
tﬁe liquid to the outside of the ligquid container and in which
a volume of the liquid reservoir chamber is changed in accordance
with an amount of the liquid stored in the inside thereof; and

a pressurizing unit which includes a sealed pressurizing
chamber into which the pressurized fluid is introduced to change
avolume,andxapressurizedfluidintroductionportcommunicating
withl the pressurizing chamber and for introducing the pressurized
fluid tothe inside of the pressurizing chamber, and is constructed
to pressurize the liquid reservoir chamber of the tank unit by
a volume change of the pressurizing chamber.

2. The liquid container according to claim I,
wherein the tank unit further includes a memory unit for storing
information relating to the liquid stored in its inside.

3. The liquid container according to claim 1,
wherein the tank unit and the pressurizing unit are respectively
formed as separate bodies and are fixed to each other by heat

caulking.
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