LI QUI D CONTAI NER BACKGROUND OF THE | NVENTI ON The present invention relates
to aliquid container for storing liquid to be supplied to a liquid
consunm ng apparatus such as an ink-jet recording apparatus. 5 As a typical
exanpl e of a conventional liquid consunming apparatus, thereis aliquid

ej ecting apparatus which ejects a liquid droplet froman ejecting head,
and as a typical exanple of the liquid ejecting apparatus, there is an
ink-jet recording apparatus provided with an ink-jet recording head for

i mge 10 recording. Oher liquid ejecting apparatuses include, for exanple,
an apparatus provided with a color material ejecting head used for

manuf acture of a color filter olLIQUIDqUONIZINBRal 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
emtting display (FED) or the like, an apparatus provided with a biol ogical
organic material ejecting head used for manufacture of a biochip, an
apparatus provided with a sanpl e ejecting head as a precision pipette,

and the like. 20 The ink- B8 &F EﬁgarIHN@ﬁT@Nt he typical exanple of
the liquid E]gﬁt g appar at us has been recentl used . in many_ printings
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such as an ink-jet recording apparatus.

5 As a typical example of a conventional liquid consuming
apparatus, there is a liguid 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 e¢jecting head used
for manufacture of a color filter of a liguid crystal display
or the like, an épparatus provided with an electrode material
(conductive paste) ejecting head used for electrode formation
15 of an organic EL display, a surface emitting display (FED) or
the like, an apparatus providedwith a biological organicmaterial
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
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As a supplying nethod of liquid to the liquid consum ng apparatus typified
by the ink-jet recording apparatus, there 5 is a nethod in which liquid is
supplied froma liquid container storing the liquid to the liquid consum ng
apparatus. In this nethod, in order that a user can easily exchange the
liquid container at the point of tinme when the liquid in the liquid
container is consuned, the liquid container is generally constructed as 10
a cartridge which is constructed to be renovably attached to the liquid
consunm ng apparatus. As a conventional exanple of such a cartridge type
liquid container, there is a type in which conpressed air is sent into

t he i nsitYe B AT iHif Feddritidisder koy pressmeiliedohe tambe formsd tae

|l iquid gaontainer,,and the liquid in the liquid container is delivered to
t he out Z}]Jt?é‘ octpe’ﬁfe ¥artridge by using this pressure and is supplied to the

| i quid consurg ng. apparatus. As stated  above, by pressurizing the liquid in
the 1iquid corﬂn g‘} n%‘?p% n%d?ﬁﬁl}ﬁcﬁgo F 113 ihd 9 iR & daisl HoRg WEser at us,

for exa Y j . e where a liquid discharge part in the
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air is sethdd)tinepdenntatid exébbenkagilguk@bddtkehiiquidcontainer
at the point of time when the liquid in the liquid container
is consumed, the liquid container is generally constructed as
10 a cartridge which is constructed to be removably attached to
the liquid consuming apparatus.

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

15 the liquid container, and the liguid in the liquid container
isdeliveredtotheoutsideofthecartridgebyusingthispressure
and is supplied to the liquid consuming apparatus. As stated
above, by pressurizing the ligquid in the liquid 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 liquid
container, or even in the case where flow path resistance from
the liquid container to the liquid discharge part is high, the
liquid can be stably supplied from the liquid container to the

25 liguid discharge part.




printer in which the ink cartridge is nounted. A pressure sensor is
connected to a pressurizing punp for pressurizing the air. 5 The
pressurizing punp is controlled in accordance with the output of this
pressure sensor so that the supply of ink is controlled. As described
above, in the ink cartridge and the ink-jet printer disclosed in USP 6,

290, 343, the supply of the ink is controlled on the basis of the
operation of the pressurizing 10 punp. Thus, for exanple, even in the case
where the mounting of the ink cartridge to the ink-jet printer is poor, and
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printer disclosed in USP 6,290,343, the supply of the ink is

controlled on the basis of the operation of the pressurizing
10 pump. Thus, for example, even in the case where the mounting

of the ink cartridge to the ink-jet printer is poor, and the

ink is not actually supplied to the inkjet printer although the

pressurizing pump is operated, as long as the operation of the

pressurizingpumpis detectedbythe pressure sensor, it ismistaken
15 that the ink is being supplied.

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

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

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

25 in an ink cartridge constructed to discharge ink using a




mounted on an ink bag fornmed of a flexible material for containing ink so
as to face to each other for detecting the thickness of 5 the ink bag.

Anot her nethod is disclosed in USP6, 435, 638 in which a through hole is
provided in the m dway of a channel for connecting an ink bag to an ink
feeding port and a pressure sensor is fixed so as to seal the through hole
for detecting delivery pressure by the pressure sensor. 10 In the ink
cartridges provided with the function of detecting the anmount of remaining
ink, the fornmer can continuously detect the variation in the amount of ink
I n relatlon to detecting the thickness of the ink bag, but has a problem
of | ow é’éﬁ?@ﬁr&ﬁ-edagéﬁ% (;Fda¥r‘?rﬁPuéﬁddelwwlt’mbllotlﬁengrﬂaumjpreheuh:atter can
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S0 as to seal the through hole for detecting delivery pressure

by the pressure sensor.

10 Intheinkcartridgesprovidedwiththefunctionofdetecting
the amount of remaining ink, the former can continuously detect
the variation in the amount of ink in relatien to detecting the
thickness of the ink bag, but has a problem of low detection
accuracy at ink end.

15 Ontheotherhand,thelattercandetecttheamountofinkremaining
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
issignificantlysmallafterinkeﬂuiisdetectedandthusprinting
becomes impossible.

The invention has been made in view of the problems. The

object is to provide a liquid container capable of accurately

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



(3) I'n a conventional ink cartridge in which conpressed air is introduced
into the inside of a container, and ink is delivered 5 to the outside of
the container by its pressure, an assenbling operation for formng a

seal ing structure between a pressurizing chanber into which the conpressed
air is introduced and a reservoir chanber in which the ink is stored or a
di sassenbl i ng operation has been conplicated. 10 Besides, in the
conventional ink cartridge of the foregoing type, even if an attenpt is
made to recycle a part of the conponents after use, it is structurally
difficult to renove only necessary conponents, and the recycling has been
very di ftiengitn ors irgsbysicdlaguall Xy ferlov @ Sled cowwertt icodalkcapakle
cartridge of the foregoing type, there has been a problemthat the
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through g flexible filmseparating the ink fromthe conpressed air and
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foregoing type, - 5 ; the invention has an object to realize a strucCture

which | &Re®er 19t688MEhehe compressed air is introduced and a reservoir
chamber in which the ink is stored or a disassembling operation
has been complicated.

10 Besides, in the conventional ink cartridge of the foregeing
type, even if an attempt is made to recycle a part of the components
after use, it is structurally difficult to remove only necessary
compenents, 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 guality is lowered.

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

25 Besides, in the liquid container of the foregoing type,
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Further, in the liquid container of the foregoing type, the invention has
an object to prevent the pressurized fluid 5 introduced into the inside of
the container fromdissolving in the liquid. (4) In general, in a
conventional ink cartridge provided with a detection unit of a remaining
anount of ink, the ink cartridge and an ink-jet recording apparatus are
connected with each other 10 through an electric contact, an output signal
of the detection wunit is transmtted fromthe ink cartridge side to the
ink-jet recording apparatus side through this electric contact, and the
supply of electric power to the detection unit is also perforned t hrough
the el edthd éryentdon has Thetdercdctporead te ¢f sthectemaiwihich drmeasyof ink
in! the conventional ink cartridge includes a type in which an actuator

di sposed@ FS&ddj-acent to ink is vibrated and the existence of the ink is
detected fromits vibratiqn state, and a type in which a light emtting
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noncont act form ScCri ed above el eCtT e power
accor di Rg,e29 JQLcontact formusing the electrlc contact nust be adopted.
6 However, in the conventional ink cartridge using the electric contact,

there is(43 casegehrnall,hencheebhvénEOBHAT10AWSAS e provided with
a detection unit of a remaining amount ¢f ink, the ink cartridge
and an ink-jet recording apparatus are connected with each other
10 through an electric contact, an output signal of the detection
unit is transmitted from the ink cartridge side to the ink-jet
recording apparatus side through this electric contact, and the
supply of electric power to the detection unit is alsc performed
through the electric contact. |
15 The detection unit of the remaining amount of ink in the
conventional ink cartridge includes a type in which an actuatoer
disposed to be adjacent to ink is vibrated and the existence
of the ink is detected from its vibration state, and a type in
which a light emitting element and a light receiving element
20 are provided and the existence of the ink therebetween is detected.
In any type, since electric power consumed to drive the detection
unit is large, sufficient electric power can not be supplied
by the supply of electric power according to a noncontact form,
and as described above, the supply of electric power accerding

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



contact clue to the poor nounting of the ink cartridge to the ink-jet
recordi ng apparatus or the attachnent of a foreign nmatter 5 to the electric
contact. Wen the poor contact occurs at the electric contact as stated
above, the output of the detection wunit of the remaining amount of ink is
not transmtted to the ink-jet recording apparatus side, or the operation
of the detection wunit becones inpossible since the supply of electric
power to 10 the detection unit can not be perforned, and there has been
possibility that the detection of the remaining anount of ink becones

| npossi bl e, and poor printing is caused. This invention has been nade in
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unit is also incorporated 25 in the inside of t I"i qui d contarnér fromthe
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mounting space of the detection unit and
ink-jet recording apparatus side, or the operation of the detection
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.
Thisinventionhasbeenmade inviewof the above circumstances,
and has an object to provide a liquid container which can transmit
15 information relating teo a remaining amount of liquid to a liquid
consuming apparatus without providing anelectric contact between
the liquid container and the liquid consuming apparatus.
{3} 1Inthe casewhereadetectionunit for detecting the remaining
amount of ink in the inside of a liquid container, and a unit
20 for communicating an output signal of the detection unit without
providing an electric contact (for example, a unit for performing
communication by an electric wave) are provided, it is preferable
that the detection unit is incorporatec; in the inside of the

liguid container and the communication unit is also incorporated

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




the communication 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 achieved
without fail. In addition to the case where the whole of the communication
unit is disposed in the inside of the liquid container, this 10 is also
desired in the case where a part (for exanple, an antenna) of the

comuni cation unit is disposed at the outside of the liquid container, and
the other part (for exanple, an electrical connection part to the

det ect i FFGRILLIVE Qﬁ(ﬁﬁﬂrQﬂmmunxC#tmon contr.ol | i ng the communi cation) of
the comunication unit is 15 disposed in the inside of the liquid
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el ectrical connection of both can be
In addition to the case where the whole of the communication
unit is disposed in the inside of the liquid container, this
10 is also desired in the case where a part (for example, an antenna)
of the communication unit is disposed at the outside of the liquid
container, and the other part (for example, an electrical
connection part to the detection unit, or a control part for
controlling the communication) of the communication unit is
15 disposed in the inside of the liquid 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 communicatien unit is disposed at the outside
of the liquid container, and the othér part (for example, an
20 electrical connection part te the detection unit or a control
part for controlling the communication) is disposed in the inside
of the liquid centainer.
Thisinventionhasbeenmadeinviewoftheabovecircumstances,

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




easily and certainly achieved. (6) Aliquid container in which liquid in
the inside of aliquid 5 container is pressurized by pressurized fluid is
generally provided wth 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

val ve unit keeps a valve closed state at a normal tinme, and when 10 the
liquid container is nounted in a |iquid consum ng apparatus, the valve is
opened. However, the valve unit in the liquid container has a problem that
when the valve body is pressed fromthe outside in a state where the

| i qui d cohtdidndd #8dide aponeric:hiohanitqs dncompombhgdlis apparative, air
flows into the jpside of the liquid container, or the liquid in the inside
of the I9Gute chhfaifefonrbaiieto elpetBigal dronmestd areasflitmttto qarevent t he
i nflow of _t | s, conceivable to provide a check valve which is
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val ve badtif Logbiie oHisl dendss 130t chesPlyeth BntaliseNyentdan hag fhgen made
in view of the above circunstances, and has an object to prevent, I n a
l'iquid contoaineerrioonsd suehedhat 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 time, and when
10 the liquid container is mounted in & liquid consuming apparatus,
the valve is opened.

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 liquid container,
or the liquid in the inside of the ligquid container leaks to
the outside.

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

20 of delivering the liguid. However, there is a proklem 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 ocutside is not resolved.



such that pressurized fluid is introduced into the inside of the liquid
container so that liquid in the inside of the container 5 is delivered to
the outside, the inflow of air to the inside of the liquid container and
the | eakage of the liquid fromthe |Iliquid container. SUMVARY OF THE

| NVENTI ON The invention provides a liquid container for storing liquid 10
to be supplied to a |iquid consum ng apparatus. The liquid container is
constructed such that pressurized fluid is sent to its inside so that the
liquid in the inside is delivered to the outside. The |liquid container

i ncl udes a ntaingr EOdﬁ wqbch stares t.he %QUId in its inside. The

cont ai ner l%& 88 $01 413 RFHLEETT 28T MR U P REPOIG G OIS SAR RSy

i nt roduc i tq the,inside. an UId del ivery port
for deﬁﬂv’%ﬁfa'}g BIBEEEE P rtBa g 1%%@5&?%%%%%&%%&&. n

the cont@é}?ru@g@y MPé’ésfﬁﬁcP%Q%ttiéemqudﬂ’gn% 't%ecﬁggg;%‘l o

accordance with a c ange 1 n pressure of I'n the |n5|5e of the
cont ai Nefhded¥ui1868b9€5inoF FLERRE V.1 dulle 14 (?cwe 1ﬁ§m@'offe£hé %BQ%ELnEQC' udes
a liquid reservoir chanmber (first reservoir chanber) which is fornmed in

t he § nsiie ddl iveredniqi thdoslyt sk sttt dfied idiliad r ard twhosasyaeune is
decreased by receiving pressure of the 25 pressurized fluid, and a sensor
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t he contai ner body and communicates wth the liquid reservoir chanber. The
pressur et iFuihecprtesng s zed

SUMMARY OF THE INVENTION

The invention provides a2 liquid container for storing liquid
10 to be supplied to a ligquid consuming apparatus. The liquid
container is constructed such that pressurized fluid is sent
to its inside so that the liquid in the inside is delivered to
the cutside. The liquid container includes a container body
which stores the liquid in its inside. The container boedy includes
15 a pressurized fluid introduction pcrﬁ for introducing the
pressurized fluid to the inside and a liquid delivery port for
deliveringtheliquidtotheoutside. Adetectionunitisprovided
in the confcainer body and outputs an ocutput 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 liguid reservoir chamber (first reservoir thamber) which is
formed in the inside of the contain body and stores the ligquid
and whose volume 1s decreased by receiving pressure of the

25 pressurized fluid, and a sensor chamber (second reservoir chamber)
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fluid applied to the liquid in the inside of the liquid reservoir chamber
is transmtted through the liquid to the liquid in the 5 inside of the
sensor chanber. The output signal of the detection wunit is changed in
accordance with the pressure change of the [liquid in the inside of the
sensor chanber. Besides, preferably, the sensor chanber is constructed such
that the volume thereof is changed in accordance with the pressure 10
change of the liquid in the inside thereof, and the output signal of the
detection unit' is changed in accordance with a volume change of the
preferably, the sensor chanber is provided at a
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si de tenminalidi tpireged im accordance Wit dhe ik« change of the sensor
chanber and a fixed side term nal disposed
liguid in the inside of the sensor chamber.

Besides, preférably, the sensor chamber is constructed such

that the volume thereof is changed in accordance with the pressure

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

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

15 and the liquid delivery port.

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

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

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

predetermined value.

25 Besides, preferably, the contact type switch includes a
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to be opposite to the novable side term nal. Besides, preferably, at |east
a part of a wall formng the 5 sensor chanber is constituted by a flexible
film The detection wunit includes a novable press nmenber brought into
contact with the flexible filmof the sensor chanber, and an urgi ng nenber
for urging the press nenber toward a direction of decreasing the volune of
t he sensor chanber. Displacenent of the novable 10 side term nal is caused
by di splacenent of the press nenber due to the volunme change of the sensor
chanber. Besides, preferably, the press nmenber is displaced by an increase
of the volune_of the sensor chanber against an urging force of the urging
nmember sHOVRRLet Kédgi §pradamentisplened nbyabteorddnce dei thrertimato dsnecaused.
Besi des, preferably, the displacement of the novable side termnal occurs
when thecﬁﬁagé ﬁ%/}é? S8IHi%%h chemgegpead et Txed kédente wabea bfdidmses une of
t he sens?é %hanber a?ai st the urging f%éce of the urging nmenber, reaches
a vicinity of 8PFPAf ano 582 pBPREL+R SLGF sheERkl e range of the press

Besi des, pref SRy (RECEV Y SR o6E T HeF Mot BhLL GHITI 10 e
e SR e S BRLELLY s LIS LA BRI
the det echi®ninelbdéd 4 htoddsiu §re@Rs HEhBY raBPaLEA LS Afb & GXEA s th

the flexible film of the sensor chamber, and an urging member

for urging the press member toward a direction of decreasing

the volume of the sensor chamber. Displacement of the movable

10 side terminal is caused by displacement of the press member due

to the volume change of the sensor chamber.

Besides, preferably, the press member is displaced by an
increase of the volume of the sensor chamber against an urging
foxce 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 displaceableArange 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




TS

manner. Besides, preferably, the liquid container further includes 5 a
transm ssion unit for transmtting the detection signal of the detection
unit to the liquid consum ng apparatus in a noncontact nmanner.. Besi des,
preferably, the liquid container includes a nenory wunit for storing
information relating to the liquid in the container 10 body, and the
transm ssion unit transmts the information fromthe nenory unit, together
with the detection signal of the detection wunit, to the |liquid consum ng
apparatus. Besides, preferably, the liquid consum ng apparatus is an

i nk-j et recordlng apggratus and the Iiquid container is an ink 15
cartridgt TEHRYEDFS LHﬁ%ﬁijFt?ﬁ?ﬂﬁﬂ@ﬁ ing ddor diatgcappar atigsalTd
|nvent|q9]f%tther .provi des: ui d container constructed such that a

pressure SOSIGEEE ™ B § 6 Hthl Y454 GPES UBSRE ARaTR faibed contast
reserv0|aéH§$ber) by a pressure of a pressurized fluid fed froma
pressuri ze ui d introduction 20 port to feed the quuid toaliquid

Constructed uCh STt TURESATa Th S TS L RCEF AR RG SikR Craraee
(oS Vol ShATRTds S SRHEGd Y8l REARSU i 39l L eleaahdglﬁﬂa&esg the

liquid in the |iquid containing chanber t consum fAg apparatus 25

froma Itnmpmidtdetimnmp&rotth@mﬂqalab&btbdm(iﬁ? %t%f}t%{é HSESQnt - such
that liquid in a liquid containing chanber irst reservoir IS

const anmapr@essuri zed by a built-in pressurizing
Besides, preferably, the ligquid container includes a memory
unitforstoringinformationrelatingtotheliquidinthecontainer
10 body, and the transmission unit transmits the information from
thememoryunit,togetherwiththedetectionsignalofthedetection
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 inveption 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; a2 liguid container constructed such that
liquid in a liguid containing chamber (first reservolr chamber)
is selectively pressurized from outside to feed the liquid in
the liguid containing chamber to a liguid consuming apparatus

25 from a liquid delivery port, and a liguid container constructed
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unit to feed the liquid to a liquid consum ng apparatus from a liquid
delivery port. Each of the liquid containers includes 5 a buffer chanber
(second reservoir chanber) connected to a channel for connecting the
liquid containing chanber to the liquid delivery port. The buffer chanber
I's expanded in its volune by an inflow of the liquid fromthe liquid
contai ni ng chanber to the buffer chanber, and contracted when the infl ow
of the liquid fromthe 10 liquid containing chanber to the buffer chanber
is stopped. Each of the liquid containers further includes a detecting
unit adapted to detect a volune variation of the buffer chanber. 1In a
case wherneh hbaprbbguid Zedaflikuld edntedmibhecpumsstrfzedt fedbdvoir

i ntroduction port is uses as pressure application means 15 for applying the
pressur €hggbere isqica stanitley vrgsistréertabyi agbutharber préheubis fof
chanber is disposed in an area blocked from the pressure of the

pressur iFed fAUifeePridierkbryidihe 21 hiawlonens whing chppdeatis fomfi gur ed

such thatla regegs d $art is formed in a hard case formng the 20 liquid
cont ai n&r ~&A8*8n %ﬁé}ﬁ hY RATE he BRCless et pariiqulsl serkadnesy dnelydns

PreSer g G LRL, AR (L5 E000L SR S LI B Csoissd et 1
Feper RS S Y b PR L LR LA NN 00,
i's formpdrel @nhélxfbéf dffhber is expanded in its volume by an inflow
of the liquid from the ligquid containing chamber to the buffer
chamber, and contracted when the inflow of the liquid frem the
10 liquid containing chamber to the buffer chamber is stopped.
Bach of the liquid containers further includes a detecting unit
adapted to detect a volume variation of the buffer chamber.
In a case where the pressurized fluid fed from the pressurized
fluid introduction port is uses as pressure application means |
15 for applying the pressure to the liquid in the liguid containing
chamber, the buffer chamber is disposed in an area blocked from
the pressure of the pressurized fluid.
Freferably, the liquid containing chamber is configured
such that a recessed part is formed in a hard case forming the
20 ligquid container and an opening of the recessed part is sealed
by a film.
Preferably, the buffer chamber is configured such that
arecessedpartisformedinahardcaseformingtheliquidcontainer
and an opening of the recessed part is sealed by a film.

25 Preferably, the liquid containing chamber is formed of a
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and is energized by an energizing unit so as' to be contracted.

Preferably, each of a channel for connecting the liquid 5 containing
chanber to the buffer chanber and a channel for connecting the buffer
chanber to the liquid delivery port is configured such that a groove or a
t hrough hole is fornmed in a hard case formng the liquid container. The
invention further provides a liquid container for storing 10 therein
liquid to be supplied to a liquid consum ng apparatus. The liquid

contai ner includes: a container body having a liquid delivery port for
delivering the liquid to the outside; a first reservoir chanber fornmed in
t he insifeexdibihedxont ai ner body and for storing the liquid; a first
pressurizing unit capable 15 of pressurizing the liquid in the first
reservoir chamrferablgeddird budferyohembhanie f arriechoifsa f DY eveib 1 balge
inside of the contajiner body and conmunicates with the first reservoir
chamber 2%hd % FESEGASE Rl i3Fe PPeFEi g iaadunht wad cs fredsurenitrachedt.i r st
reservoir ch er | ransmtted through the liquid to the liquid 20 in its
i nsi de; a seg%%%{ep’ia}s]ts%ri%?% Bni 8 FBPIPRésSari £siorgeckandl thei d lignithe
second resarvais, ch o .del.i.ver e ligui t hrough the |iguid

del i?/ery porét/ﬁlanr%ﬁ ggg@%%%t itgjn Wi tlg\)\#]%ﬂ Cﬂgmg%via&’@d 4 nchppnedniarner
body and-wMiass: ; Sy i in_accordance.with a _change of
pressurg:of théﬁﬁfgﬁ?% %%P?%rt %aﬁgggﬁggrgggrggﬁﬁlghéﬁ%éygrﬁlpgrg29§ P3 is
establ | shaftqurkn MG oclia Y 855H66v@PPE! 8dcLhPoblf hLW! 85! Bolhgal LhSt

reservoir chanber by the first pressurizing uni a pressureapplied
a hard case forming the liguid container,
Theinventionfurtherprovidesaliquidcontainerforsﬁoring
10 therein liquid to be supplied to s 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 liguid in the first reservoir chamber; a
second reservolr chamber which is formed in the inside of the
container body and communicates with the first reservoir chamber
and the liquid delivery port and in which pressure in the first
reservoir chamber is transmitted through the liquid to the liquid
20 in its inside; a second pressurizing unit for pressurizing the
ligquid in the second reservoir chamber to delivery the liquid
through the liguid delivery port; and z 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 reserveoir chamber. P1 > P2 > P3 is established
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to the liquid in the second reservoir chanber by the second pressurizing
unit is P2, and a pressure loss in aliquid flow5 path fromthe liquid
container to the liquid consum ng apparatus is P3. Besides, preferably,
when a pressure of the liquid in the second reservoir chanber is P, the
out put signal of the detection wunit is changed according to P > P2 or P <
P2. 10 Besides, 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 anmount stored in the
menory unit is rewitten into a predeterm ned anmount at the point of time
when t h& TGRS E RS DreRMe efbtter ttihen limmighiln tecKingsdrepesyaes,

preferably, .the fiyst pressurizing,unit is, constructed to pressurize the

Pirst r GBS DYNERBEr 1L pressira 2180 Bhasad Fled MARTPUNR ABBULES | nt o

t he inside . .qf the_container body.. 20 Besides, ,preferabl at | east a part
t% tt%e 1?1 Sy Nele nsietca{id Tese ivto&tre&hwggrf Elys¥hpl SSFRI

of the first pressurizZing U I's” cons film

The 11 ire UEISUEIZ BN di1cldes, 3,000334 hEEN0 (8haTheL, hose Yol ue

can be changed by receiving thé pressure of the pressurize he

firg resenverbmchidbergdiy BassYREZaD R e YOh LAR SHIARG b
pressur??ing chanber. fIfB Besi des, prefgrab§§, t he flrgﬁ'%ﬁgg?%fggfilm
i ncl udessarp3.i ntroduction port side filmmenber which cones in contact with

Besides, preferably, when a pressure of the liquid in the
second reservolr chamber is P, the output signal of the detection
unit is changed according to P > P2 or P < P2,

10 Besides, preferably, the liquid container further includes
a memory unit for storing a liguid reservoir amount in the inside
of the container body, and data relatiﬁg 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 least apart of the first pressurizing
unit is constituted by a first flexible film. The first
pressurizing unit includes a pressurizing chamber whose volume
can be changed by receiving the pressure of the pressurized fluid.

The first reservoir chamber is pressurized by a volume change

25 of the pressurizing chamber.
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the pressurized fluid introduced into the inside of the container body and
I's deformed, and a reservoir chanber side filmnmenber 5 which constitutes
at least a part of a wall formng the first reservoir chanber and is
pressed and defornmed by deformation of the introduction port side film
menber. Besi des, preferably, when a pressure |loss due to a reaction force
at atime of deformation of the first flexible filmis 10 P4, and a
pressure of the pressurized fluid introduced into the inside of the
container body is P1', P1' - P4 = P1 > P2 is established. Besides,
preferably, the second reservoir chanber is constructed such that its

vol une is chditfdiesh aeevferaily withle 4 rstedderébdhafigémofinthadesgand in
the inside of the second reservoir 15 chanber, and the output signal of the
det ect i T YERIG S IhARFd S19s 44 E8rBaRbRer R FOMEd die COREAGE Bithhe

it NGB SR E S BB 1L ADE EoRLF R OIS FRBIiT 48 oF GRt CAoBATTesl o
Il 2Q. f ' th ' hanb . renber f
b essi n ¥ UL a0 CARGHBE TR CEVETt G i BRI On SO CSeTBaSFRGCE ne
vol Wie qfy {d1P SEEANG JESLI MO e LRI YL 1 BRY 4Cha 1R 2LELARLY nBNEY, 8y
efor he

pressure O.SS ue_to a reacti on force at a tine Of. fion o
second fleaxdhlg o idHBrdiser 2P s gms%_e r%%%aue%femlaaesgf se@b&!astl%ﬁss
nmenber to the second - 17 flexible filmis P2', P1 > P2" + P5, and P2' -
P5 = P2 ¢of Riay e ntesdaldti shebort side film member.

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 containerbodyis P1', P1' -P4=P1>P2isestablished.
Besides, preferably, the second reservoir chamber is
constructed such that its volume is changed in accordance with
apressurechangeof theliquidinthe insideof the second reserveoir
15 chamber, and the ouﬁput signal of the detection unit is changed
in accordance with the volume change of the second reservoir
chamber.
Besides, preferably, the second pressurizing unit includes
a second flexible film comnstituting at least a part of a wall
20 forming the second reservoir chamber 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
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Besi des, preferably, the pressure P2 applied to the liquid in the second
reservoir chanber by the second pressurizing unit 5 is changed between

P2- MAX and P2-M N in accordance with the anount of the liquid stored in the
i nside of the second reservoir chanber, and P1 > P2-MAX > P2-MN > P3 is
establ i shed, Besides, preferably, the second pressurizing unit includes a
conpression spring for generating a force to pressurize the 10 liquid in

t he second reservoir chanber. Besides, preferably, when a water head
difference of the Iliquid container relative to a |iquid discharge part of

t he I|qU|d consunlqg +1gparatus is P7, P1 > P2 > P3 - P7 is established.
Besi des, Jp?’é‘fléjr%bpy B3 1stPh es&2Voitr PéhaabarPahd- the = B2 sedonde

reservoir gre comuni cated with each other through a narrow
connunléﬁ'ﬁ b%? Besi des, preferably, the first reservoir chanber and

h d h |1y f d h fl
bath i nterver Se 451 g %%@Lithﬁte eSaide P haBpytee %?e%ﬂf A8t ne
pressurigzedyd lé.'e@:o'n%i §EQQH}8 o Lomd g r}ngtgllél geg gti)nrlen u J]pzta{irl{:agi[ u{ut

Besi des, preferably, consunl ap ara 1"s77an

recog di ngs apRAG_KUSe tAekh Tphewhkodﬂdj PﬁQgﬁﬁ'ﬂieécbér@%&@g%t%la{ﬁé 'a%%pl on

renmovably nmounfed in the ink-jet recordi ng apparatus he I nven
further g eMbdesyaid kevirddqaontsé a@arsm@roﬁrtﬁélsr&ondlﬁesémﬂ Brhhgui-d to be

supplied to a liquid consum ng apparatus. The liquid container incfludes: a
cont ai nemddly haRd+NR¥ > P2-MIN > P32 is established.

Besides, preferably, the second pressurizing unit includes
a compression spring for generating a force to pressurize the

10 liguid in the second reservoir chamber.

Besides, preferably, when a water head difference of the
liguid con_ta:i.ner relative to a liguid discharge part of the liquid
consuming apparatus is P7, P1 > P2 > P3 - P7 isrestablished.

Besides, preferably, the first reservoir chamber and the

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

Besides, preferably, the first reservoir chamber and t}‘1e
éecond regservolir chamber are integrally formed without a narrow
flow path intervening between both the chambers.

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

Besides, preferably, the 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.

25 The invention further provides a liquid container for storing
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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
pressurized fluid to the first 10 flexible filmto deformthe first
flexible film a second reservoir chanber which is formed in the inside of
t he contai ner, bady, . communi cates with the first reservoir chanber and the
li qui d %nw}w%d toh&ei AEPRYLEdat et oYk SOPSEMNENPEBASRIYEti ng a

art of mall arm ng .t he second reservoir hanber n 15 which the
Pacong 1 B8 driad oy &5 HiRRF AP §oBERLOPEr DOY bRgEREI= pol ygonal

f h d
CPe. pr e e 7 105t Taresett S ot N o T e N SRS T 8o PREL AR Fot
reser voig) hATHET, infe %ﬁé?é@éﬁ&% WALOUGNGL ey g 9okhBeh L Gukdpn Lhe

inside o e second reservolir c a seco pressurizing unft which

pressurizges ﬂlfzﬁu!d Hb dHd duftsszRooRd figser ‘f‘é‘s%rQBQEbéhahBegethéh ikhe
liquid fromthe liquid delivery port in a state where the liquid in the

first reSemed irchagbensiecoms Wit anmdrt bedpr estseres e Lhqupdessudi zed
fluid is not transmtted to the liquid in 25 the inside of the first

r eser voiimahaidrerg fdnet fdlesddd eaf pimssonsibtut manteey lfearstprepsichgef he
second flexible filmtoward a direction of decreasing a volune of the
second re¥efvofprehagbdie faggtareservoir chamber; a first pressurizing

unit for applying pressure of the pressurized fluid to the first
10 flexible filmteodeformthe first flexible £film; a second reservoir
chamber which is formed in the inside of the container body,
communicates with the first reservoir chamber and the liguid
delivery port, and includes a second flexible film constituting
a part of a wall forming the second reservoir chamber and in
15 which the second flexible film seals a substantially circular
or regular polygonal opening formed by the rigid wall forming
the second reservoiyr chamber, and the pressure of the pressurized
fluid applied to the liquid in the first reservoir chamber is
transmitted through the liquid to the liquid in the inside of
20 the second reservoir chamber; a second pressurizing unit which
pressurizes the liquid in the second reservoir chamber to deliver
the liquid from the liquid delivery port in a state where the
liquid in the first reservoir chamber is consumed and the pressure
of the pressurized fluid is not transmit'ted to the liquid in

25 the inside of the first reservoir chamber, and includes a press

- 19 -




detection unit which is provided in the contai ner body and whose out put
signal is changed in accordance with a change of pressure 5 of the liquid
in the second reservoir chanber. Besides, preferably, the opening seal ed by
the second flexible filmis substantially square. Besides, preferably, the
second reservoir chanber is constructed such that the volunme is changed in
accordance with. 10 the pressure change of the liquid in the inside, and
the output signal of the detection unit is changed in accordance with the
vol une change of the second reservoir chanber. Besides, preferably, the

first pressurizing unit includes a pressurizing. chanber film which cones
in cont AANRRE H FhErer5 i5PeEBarFeenNd ILb sk s Sg&@eﬁo‘ﬁ%% RerFédstri zed

fluid introduction port to the inside of the container body and

or or meb ! BTN | 4T BHETE (4 S ARl T SRS Rgegt  aPhe?
ressuri zing .chanber, filmand is deformed., . The container ,body,includes a
e e s e R e ¢ I e e SRR

f1 exi bl ' ; d t ' - |
B R e e e P

pressurigzi nthEharherafidl mis handed rd0HQ04M &HREIIUri zi ng chanmber into
whi ch the pressurized fluid 1Is introduced. The press nenber is nounted to

the second casssidds prbeeraBlyPebedgenipgeieanallyy thdecpondslaribee i s
novably supported by a guide part integrally fornmed to the second case
~menber.. £ilm is substantially square.
Besides, preferably, the second reservoir chamber is
censtructed such that the volume is changed in acceordance with,
10 the pressure change of the liguid in the inside, and the output
signal of the detection unit is changed in accordance with the
volume change of the second reservoir chamber.
Besides, preferably, the first pressurizing vnit 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 bedy and is
deformed. The first flexible film is pressed by deformation of
the pressurizing chamber film and is deformed. The container
body includes a first case member to which the first flexible
20 film and the second flexible film are bonded to form the first
reservoir chamber and the second reservoir chamber, and a second
case member to which the pressurizing chamber film is bonded
to form a pressurizing chamber inte which the pressurized fluid

is introduced. The press member is mounted to the second case

25 member.
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Besi des, preferably, the guide part includes a projection integrally
formed in the second case -nenber, a through hole in 5 which the
projection is freely inserted is forned in the press nenber, and a tip of
the projection is subjected to heat caulking in a state where the
projection is inserted in the through hole, so that the press nenber does
not cone off fromthe projection. Besides, preferably, the second
pressurizing unit includes 10 a conpression spring for urging the press
menber to press the second flexible filmtoward the direction of
decreasing the volune of the second reservoir chanber. Besides,

preferably, tHesidas.dpeceficnabhy, apparatss insmber iskovablyesospdnged
apparatus, and the liquid container is an ink 15 cartridge renovably -
mount ed PH Eh&Yide. party dedregiragd lapsaraeds toThbei asenndona$arnéebens ovi des
a liquid container, for starin liquid to be supplied to a |liquid consuni ng
appar at us. Th&SSiE§&Sd PESﬁﬁaﬁgéVfiEh%o%%%dﬁtaé& dneAudrst appredeet e 1 uid

is sent .into iﬁ igside SQ tE t the liquid in the inside is delivered 20

to the otf&FY&E2 iﬁé Pr8&§fd*Ro gﬁi%%QOW ARfedempeTanR HRFPUGRI BPle iMEl udes
| ed L i qui il tori he i quid, . daliquid

Gei 1 very“nact EoETRERYELEAERIRRERIEly Mt g8, oot hmnbls SaneY or

del i . Ui auid. b , g {ai n whi ch

2 vol meraToeRe 1 P e S P RREeEleh 08 FUBTREr eI RRBE el W

an anobuninod sfecd iWHErE shersiojeddion Nt PEskReLde ) hekeohroadt Hole,

pressurizing unit which includes a sealed pressurizing chanbér 1nto which
the pressortbketd theipress member does not come of f from the projection.
Besides, preferably, the second pressurizing unit includes
10 a compression spring for urging the press member to press the
second flexible filmtoward the direction of decreasing the volume

of the second reservoir chamber.

Besides, preferably, the liquid consuming apparatus is an
ink-jet recording apparatus, and the liquid container is an ink
15 cartridge removably mounted in the ink-jet recording apparatus.
The inventicn further provides a liquid container for storing
liquid to be supplied to a 1iquid consuming apparatus. The liquid
container is constructed such that pressurized fluid is sent
into its inside so that the liquid in the inside is delivered
20 to the outside. The liquid container includes: a tank unit which
includes a sealed liquid reservoir chamber for storing the liquid,
and a liquid delivery port communicating with the liquid reservoir
chamber and for delivering the liquid to the outside of the liquid
container and in which a volume of the liquid reservoir chamber

25 is changed in accordance with an amount of the liquid stored




I's introduced to change a volunme, and a pressurized fluid introduction port
comuni cating with the pressurizing chanber 5 and for introducing the
pressurized fluid to the inside of the pressurizing chanber, and is
constructed to pressurize the liquid reservoir chanber of the tank unit by
a volunme change of the pressurizing chanber. Besides, preferably, the
pressurizing unit further includes 10 a nenory unit for storing
information relating to the liquid stored in the tank unit. Besides,
preferably, the tank unit further includes a nmenory wunit for storing
information relating to the liquid stored in its inside. 15 Besides
pr ef er abty, thﬁelﬁﬁhgeuﬁhﬁréﬂﬁrtﬁ@dp$eBS%ﬁ$QI1@#nqwunltuwhlahﬂmnnhud§%/
fornmed as se gte bodi es and are fixed to each other. Besides,
pref er ab?yse%)ﬂ% (RS ST 12 1 ielsedaite Yhigh tie toeeesyyiest tidudakh
other by, heat cayl ki ng. 20 Besides, preferably, a projection formed at the
“tank untt * ?ErﬁgF?ga £B tRaR9F R TRhRTemi 3Nk RIRS HHeiadt iZAHE unit are

fixed to“q:@f;gdl%@%nbgop@aé Ca&llul'(‘lz?ne’rn%g‘%r%ﬁ E|pref er abl Yy thte tank un| t

and the préssurizing HEaVe o

SO vl 453 b 1S el 18 v

cont ai neﬁre$§uﬂﬂ£§ﬁ@‘d¥ﬁ%e:, and 1s constructed to pressurize the l:Lqu:Ld
reservoir chamber of the tank unit by a volume change of the
pressurizing chamber.

Besides, preferably, the pressurizing unit further includes

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

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

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

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

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

fixed to each other by heat caulking.

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

25 other, and the tank unit and the pressurizing unit are stacked




Besi des, preferably, the tank unit includes a reservoir chanber formation
menber in which a through hole formng the 5 liquid reservoir chanber is
fornmed, and a cover nenber stacked on the reservoir chanber formation
menber. Besides, preferably, the liquid reservoir chanber includes a
reservoir chanber side flexible filmconstituting at least a part of a
wall formng the liquid reservoir chanber, and the 10 pressuri zi ng chanber

i ncludes a pressurizing chanber side flexible filmeconstituting at |east a
part of a wall forming the pressurizing chanber and di sposed to be
opposite to the reservoir chanber side flexible film Besides, preferably,
the pres§@rizahg gubsténtihdiyiwidlmlestetTmptebeciiaoon iyt éoftaleieacting a
remai ni ng anount of the liquid stored in the tank unit. Besides,

pref er ably, deher@énedtion unit transnits an output signal changing in
accordance wth a change in pressure of the |liquid in the tank unit. 20
Besi des, pref 8FSBOFS 1 REeLrgabPdYcohbai henkfupiheindudesles resemaliod

addi ti ona second reservoir chamber whi ch is provided

L reser oi_r chanber

in the tank anit SﬁﬁaﬁéﬁﬁuWF FEsifi Yhifhe2 thepneh mals viumisimriber (first
' i f. .Lh ' i d, | i t. P f th

oy ocouri LEORREELR0M: L il s SramcY RO Roct VT dEeriReR 1R AGKE

reservoi §nChARDLEL skSvo123chlh ' the liquid to the liquid in
t he insidg of thg aﬁﬁ%ti8na|8§£g£§%§?F£€@§# et The out put signal of the

Besides, preferably, the liquid reservoir chamber includes
4 reservoir chamber side flexible film constituting at least
a part of a wall forming the liquid reserveoir chamber, and the

10 pressurizingchamberincludesapressurizingchambersideflexible
filmconstitutingatleastapartofawallformingthepressurizing
chamber and disposed to be opposite to the reservoir chamber
side flexible film.

Besides, preferably, the pressurizing unit further includes

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

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

20 Besides, preferably, the liquid container further includes
a sealed additional reservoir chamber (second reservoir chamber)
which is provided in the tank unit and communicates with the
liquidreservoirchamber(firstreservoirchamber)andtheliquid
delivery port. Pressure of the pressurized fluid applied to

25 the liquid in the inside of the liquid reservoir chamber is
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detection unit is changed in accordance with a pressure change of the
liquid in the inside of the additional reservoir chanber. 5 Besi des,
preferably, the additional reservoir chanber is constructed such that a
volume is changed in accordance with the pressure change of the liquid in
the inside, and the output signal of the detection unit is changed in
accordance with a volune change of the additional reservoir chanber. 10
Besi des, preferably, the tank unit includes an erroneous nounting
prevention unit for preventing the liquid container from being erroneously
mounted to_a |iquid consum ng apparatus other than the suitable liquid
consuni ng*apFatited bhreygk gbgi tenidothethe hhigeiduin atfee jposidd @t of the
sui tabl e hiquia.gonsuging 15 apparatus. Besides, preferably, the liquid
consum n§"Spparatignes & SeFHRJFth@I@%ﬁdi%&a@ﬁa@@t usigned athehs qui d
cont ai ney, | m.ink .cartridge renovably nmounted,in the ink-jet recording
appar at ué?k%'ﬁelfjﬂvléﬂﬁ ot f‘iﬂﬁq}ﬂa‘?deﬁ?rb\?F&8§d8nFFqH?-Hhc%rﬁ%ﬁfsrﬁé%ref Frangteor i ng
20 therej | Quisd  ts lied t | i qui.d _consyni ng appar at us The

i quid c%ﬁtgé}?%grlq%ungl gﬁei?yeggﬂ]estlgjc ggﬁtkﬁl dEbroRRdi TaFty g’e‘fé'é'ﬁ Ishet her
an apount of kbguidsst | e [si : e liquid.container i.s a
predeterninedbsg?ggsbrﬁﬁgggfg? ﬁbt%ﬁgeﬁé?égﬁﬁﬁé%u#%éhﬁ%ﬁ%ﬁJE%FH&EF 1S

Conﬂun!C@&ﬁﬁ@raﬂt@&t§&ﬁhsiﬂﬁﬁ|aoﬁof@hérﬁ%(¥H§ﬂ§éd”1d”géc&faﬁﬂy% LisQyi d
consum ng apparatus by an electric - 24 wave.” Besides, pre erabﬁy, t he
det ect i onherptesnotaldemnyeswift €Ae liquid in the inside, and the cutput
- signal of the detection unit is changed in accordance with a
volume change of the additional reservoir chamber.

10 Besides, preferably, the tank unit includes an erroneous
mounting prevention unit for preventing the liguid container
from being erroneously mounted to a ligquid consuming apparatus
otherthanthesuitableliquidconsumingapparatusortoapmsition
other than a suitable position of the suitable liguid consuming

15 apparatus.

Begldes, 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.

Theinventionfurtherprovidesaliquidcontainerforstoring

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

and a communication unit for communicating an ocutput signal of

25 thedetectionunittotheliquidconsumingapparatusbyaneléctric




unit in which a conduction state and a non-conduction state are swtched
by whet her the anount of the -liquid stored in the inside 5 of the liquid
container is the predeternm ned value or nore or not. Besides, preferably,
the switch unit includes a conductive elastic nmenber at |east a part of
which is elastically deforned in accordance with a state change as to
whet her the anmount of 20 the liquid stored in the inside of the liquid
container is the predeterm ned value or nore or not. Besides, preferably,
t he conductive elastic nmenber includes a novable side termnal at |east a
part of which is displaced in accordance with the state change as to
whet her Y#¥Sanount 15 of the liquid stored in the inside of the liquid
container is theggredeternined val ue or nore or not, and a fixed side

terminal  whi BRST€e8r sPHREEERRL Be Wi SSteetdon: BB ot Ak edes ¢ TEtfMal

d in which the contact state.and_th -contact state.relative to th
movabl o Shib VRPN SaFE SHFEEABA® byt Heee P ACERBHRS LoD ol A4 AFbvabl o

one e S lekne BN 48R el LA 08 &1 3ELLOA Hled 36 L€ A BECSS

unit whic ace en T hé anoun Ore inthe inside

of the 'éﬂ“’&ﬁe%@ﬂ%ﬁi&%oﬁ@&@ﬁ?% L §send %&&@erﬂ:ﬁ%ﬂﬂlﬁi@%‘} Yidlpld€ ot O

t herebypress and di splace at [east a 25 part of t conductive elastic
menber. mog5 Besides, preferably, the liquid container further includes a
menory unit for storing information relating to the liquid

Besides, preferably, the switech unit includes a conductive

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

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

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

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

20 of the movable side terminal.

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

25 part of the conductive elastic member.
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stored in the inside of the liquid container, and the nenory wunit is
formed integrally with the conmunication unit. 5 Besides, preferably, the
predeterm ned value is set as an amount of |iquid necessary for processing
a unit anmount or nore of material to be processed by the Iiquid consum ng
apparatus. Besides, preferably, thematerial to beprocessed is recording
paper, and the unit amount of the nmaterial to be processed is 10 a sheet

of recordi ng paper. Besides, preferably, the liquid container is
constructed such that pressurized fluid is sent into its inside so that
the liquidin the inside is delivered to the outside, The liquid

cont ai ner i nclPggésiesa poafaraslypadye Daying o LSS 'ﬁgqhgm,q%lll?des
introduction port for introducing the pressurized fluid into the 1nsSide
and a |i Qul@m@&ri ¥Bay Sert storidgl ivormgtibe rélui thytes the oigide; a
l'iquid re%ervoi[ chanmber (first reservoir chanber) m%ich is formed in the
i nsi de of “PREYc Rt AP ReinBddy, ofstbe ebiqhid | ¢opt alinand drsd cems tidied8d such
that its ﬁgkune i.s_20 decreased_by receiving pressure of the pressurized

fluid: an aiéelf‘n%?‘eéhé%ﬁsrﬁééxoﬁ%rﬂae%@mrnm‘@rmmeﬁrc)n whiigh is formed in

Feservalr chaRBRrah PHOTHTTRLL e SSGHAE amione. Bpaseuss zoek 49 urd
CFans 1o T hr ol Che MEASa 2y TRE RATIR T AP PhETAE JEOTRG[ o nEet he
sccordance w1 h & preseir & Shangscor: el FHfth Yondlilod SETANEL.IT

Besides,preferably,thematerialtobeprocessedisrecording
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 boedy having a pressurized fluid

15 int:o@uction 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 kody,
stores the liquid, and is constructed such that its velume 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 liquid
resexvoir 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 liguid in the




in the inside of the sensor chanber. Besides, preferably, the liquid
consum ng apparatus i5 an 5 ink-jet recording apparatus, and the liquid
container is an ink cartridge renovably nounted in the ink-jet recording
apparatus. The invention further provides a liquid container f or storing
therein liquid to be supplied to a liquid consum ng apparatus. The liquid
contai ner includes: a detection unit for detecting 10 a remai ni ng anount of
liquid in the inside of the liquid container; and an |C nodule

el ectrically connected to the detection unit. The |IC nodul e includes:
plural termnals comng in contact wwth the detection unit to achieve

el ect ri chRSEBRdRkithenseandr s ahannIhenenbievt fadrgrednaint ketdertee cin cout put
signal of the detection unit 15 to the liquid consum ng apparatus by an

el ect ri cUave-s Fhenprtridl 2CFREARRGE &V it e REgS S Gh%Fé‘J%fogmé ld|oHg a | ong
si de direct'gn .of.%he C nodul e. Besi des, preferably, the antenna nenber

i s forneﬁno# % 1131 F sREpELE pRERETH, © %he plural termnals are di sposed

inside 20t na_rmenber, forned of the coil-shaped pattern., Besides,

preferably, Pﬁ%ggéfghkr#g ALY s S ﬁé&“&? §ONEOPH L AR PR €rh,2Pand the
lural t ' ' I d t t o] f .the

(F:)oi I?sha%gglgg%%ﬁ&%eﬁ%??gr%ﬁ%érg%?y@%% ﬁi;l e'[&zgtg?g%ﬂl}ﬁ%tiﬁc 3‘ (lfs a

conduct i ¥&rt 2ba§é asdrid JRPAbuREEN h THY ?Hﬂhﬁeitnfc‘?ccpf@ﬁ%”a paakact with

the - 2°1 plural termnals while being elastically deformed. Besides,
preferably, tthieecarduttione sl or fRIdes ailNuideSontainer 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 liguid container;
and an IC module electrically connected to the detection unit.
The IC module includes: plural terminals coming in contact with
the detectionunittoachieveelectrical conduction; andan antenna
member for communicating an output signal of the detection unit
15 to the liguid consuming apparatus by an electric wave. The plural
terminals are disposed side by side along a long side direction
of the IC module,
Besides, preferably, the antenna member is formed of a
coil-shaped pattern, and the plural terminals are disposed inside
20 the antenna member formed of the coil-shaped pattern.
Besides, preferably, the antenna member is formed of a
coil-shaped pattern, andthe plural terminals are disposed outside
the antenna member formed of the coil-shaped pattern.

Besides, preferably, thedetectionunit includes aconductive

25 elastic member which is brought into pressure contact with the
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a novabl e side termnal at |east 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 terminal which is disposed to be opposite to
t he novabl e side termnal and in which a contact state and a non-contact
state relative to the novable side termnal are switched by the
di spl acenent 10 of the novable side term nal. Besides, preferably, the
detection unit includes a press unit which is displaced when the anount of
the liquid stored in the inside of the liquid container becones |ess than
the preplbiezlihernvetle whilhdosing mlesyt imed 11 dslifacwest. | east a 15 part
of the conductive elastic menber. Besides, preferably, the Iiquid container
i s const ruct Beskieh PRELeprb¥uthesPidusitd viese krstig membend nicdsidgs iso t hat
the liquidinthe inside is delivered to the outsige. The | quid
cont ai net TR} FHLE UREML DAL At AiSRTT FodpTraitngPachr éssdirpédced f1 uid
i ntroduction %ég for introduci%§§1: e pressurize into the inside

[

and a | iHbi ¥ GRS Work Fott g Ah&© Iw?‘&%}’gir_?&“t RE°SitsPde; a
a0 eREryOL STEMLELy 1)1, TGRELAOLS, SHERSC LGS 49 LoLgRd 7 tho

inside o ai her ,stores the |1 a rd&t 8d such

that |t oXehd@rhind® HPHILASLhIRe HCHM NG SS$ULL0L HC LRI AL zed.
er) Ichi

fluid; and - 28_ a sensor chanber (secon reservoir cha f S
formed iwhidiheld nsiseoodd the sO¥@iat Hady rard nooaBuRi cabes teirkinkhe

Haurd and in which a contact state and a non-contact state relative
to the movable side terminal are switched by the displacement
10 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 thereby press and displace at least a

15 part of the conductive elastic member.

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

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

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

25 decreased by receiving pressure of the pressurized fluid; and
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reservoir chanber and in which the pressure of the pressurized fluid
applied to the liquid in the inside. of the liquid reservoir 5 chanber is
transmtted through the liquid to the liquid in the inside of the sensor
chanmber. The output signal of the detection wunit is changed in accordance
with a pressure change of the liquid in the inside of the sensor chanber.
Besi des, preferably, the liquid consum ng apparatus is an 10 ink-jet
recordi ng apparatus, and the liquid container is an ink cartridge
removably mounted in the ink-jet recording apparatus. The invention further
provides a liquid container for storing liquid to be supplied to a liquid
consum ng seopeontcsamée {sepint resriraiaier chambenst whittiedi $ Udrddti n

pressurized fluid is introduced 15 into its inside so that the liquid in
t he i nsi®ee ilsidss olirizedondrdnies dedy werdedomout heaoel siide. tHEQ lqgudw d
container includes: a container body having a pressurized fluid
i ntroduckFORPOLE Chyrbentawdiudl mitche threpsassure ¢f Uil iptes stiuhe Ziersi de
and a liguid, delive é port for delivering the liquid to the outside; a
first 2 ?Jq%iax?ﬁléseé[ Gi thedmvdd Whitdie Lastdrmtithe 1heuiddiegerooirhe
contgine %ﬁ@ staores the., 1iquid, ng is.constructed such that its
vol ufre i%h ec%l%a eg“zb?/n‘tl’r%teﬁﬁ %r&”@gs PE bi9phe 1P ddtRiriiAtd Anuitde a
second | {044 &L 1L@SEENOLLL S QB ichlE's formed in the_ inside of .the
cont ai ner'?%iody ang com‘run%%a gysnb%t'h e PrsJ]EE' SHENRY 4 e §EEAFSE P chanber
and" in WH€hstNRaREESH 8cObrlihsce widd a r%%%wriezagar;] disd apphi,ed. o the
liquid in the inside of the first quU|dE%eservoir chanber islﬁﬁgﬁgnitted
t hrough ihetHe qitistide of the sensor chamber.
Besides, preferably, the liquid consuming apparatus is an
10 ink-jet recording apparatus, and the liquid container is an ink
cartridge removably mounted in the ink-jet recording apparatus.
Theinventionfurtherprovidesaliquidcontainerforstoring
1iquid to be supplied to a liquid consuming apparatus. The liquid
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 intreducing the pressurized fluid into the inside and a liquid
delivery port for delivering the liquid to the cutside; a first
20 liquid reservoir chamber which is formed in the inside of the
container body, stores the liquid, and is constructed such that
its volume is decreased by receiving pressure of the pressurized

fivid; 2 second liquid reservoir chamber which is formed in the

inside of the container body and communicates with the first

25 liquid reservoir chamber and in which the pressure of the




tothe liquid in the inside of the second liquid reservoir chanber and its
vol unme is changed in accordance with pressure of the 5 liquid in the inside
changed by transmi ssion of the pressure of the pressurized fluid; and a
narrow fl ow path which is forned at a mdway of a liquid flow path

communi cating the first liquid reservoir chanber and the |iquid delivery
port, and is openably closed by a novable part displaced in accordance
with the change 10 of the volunme of the second liquid reservoir chanber in
a state where the liquid in the first liquid reservoir chanber is not
pressurized by the pressurized fluid. Besides, preferably, at |east a part
of a walPreesws hzed hblusdceprliedial Hes erivmiid dinarkber ins idenstfi theed by a
flexible 15 film the novable part includes at |east a part of the

f1exi bl e£¥F$nligid 4 Kesaaveoly qhaemb%tlﬁ Frangosdebyhraughl Exe Biquid m
dlsplaced to d crease t he volyne of the second |iquid reservoir chanber.
Besi des, ?)FBF f’a%‘% IhePe inSids phéns ﬁEFﬁ%&lﬁuﬁfﬂeE%se?OO%’éGﬁ&ﬁ‘%ﬁl f or

film.t d t f I f
FLESE'eQ%an%@ﬁ.%%. P Rule Vo ey, AR R e Sreree ”%JPE 5511 ed to
th I t hat th
sego%deI%€%EH£ #%g%%%o?ﬁs%ﬁ ﬁ%éi can e§g¥%an§%§l5 e%%fﬁg%p ggP% gf thg

25 presswIt@@dp&bulsquﬁeuren@ﬂattmﬂ Tahﬁgygés'wtﬂ% ngguhdvmpcﬁ & 'f'o%kegl
in the inside of the second liquid reservoir cha Besi des, pre erably,
at | eastata apmiBwal &Hea AARfLAdNEIoPasBth communicating the first liquid
reservoir chamber and the liquid delivery port, and is openably
closed by a movable part displaced in accordance with the change
10 of the volume of the second liguid reservoir chamber in a state
where the liquid in the first liquid reservoir chamber is not
pressurized by the pressurized fluid.
Besides, preferably, at least a part of a wall forming the
second liguid 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 second liguid reserveoir
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 i1s 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 ligquid




I's constituted by a nenber having rigidity, and the second liquid

reservoir chanber is forned by sealing an opening of a recess 5 fornmed in
t he nenber having the rigidity with the flexible film Besides, preferably,
the narrow fl ow path includes a small hole forned in a bottomof the
recess. Besides, preferably, the narrow flow path is forned in a flow path
for connecting the second |iquid reservoir chanber 10 and the liquid
delivery port. Besides, preferably, the narrow flow path is forned in a
flow path for connecting the first liquid reservoir chanber and the second
liquid reservoir chanber. Besides, preferably, the narrow flow path

i ncl udestm %Illnﬂlc@ tefl ehien seisiagie a iduig- sleapesoprogcbemben.is forned, on a
si de where i s closed by the novable part. Besides, preferably, at |east
a portion of Bt%@ﬂﬁ?g%&‘ﬁééblmof%c%?ww PRTHHP EH R cardadipes Bady cones
I n contact materi al , 20 Besides, preferably, the

I
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apparatus is an
hole formed in a bottom of the recess.

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

10 and the ligquid delivery port.

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

Besides, preferably, the narrow flow path includes a small

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

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

20 Besides, preferably, the liguid container further includes
a detection unit which is provided in the container boedy and
whese 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




I nk-j et recording apparatus, and the liquid container is an ink cartridge
renmovably nmounted in the ink-jet recording 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. The net hod
I ncludes: a case nmenber providing step of providing a case nenber forned
with a liquid reservoir chanber into which the liquid is to be filled,
wherein the case 10 nenber includes a liquid injection port for injecting
the liquid into an inside of the case nenber, a liquid injection passage
comuni cating the liquid injection port with the liquid reservoir chanber,
and a | ifuitdhedaldorerdy Jdenti dcammemivedtri rpambeh.the |iquid reservoir chanber
for delivering the liquid fromthe liquid 15 container to the liquid
consuni ng apF&saces, mreferabdypathetlbguidvddnsiuoring eppagathe tisoan d
injectiqgn passage is provided in the liquid flow passage, wherein a part
of the WA I&k FAERTASPR MRPFFHE i Ui thesbigwl @ eantiaremie anpamk of a
wal I surface.formn t | iquid {njection passage are constructed by a
f1 exi bl ecafri%lrﬁ]d%for ﬁamﬂimﬂm@ fekhe X 7I%h FECRrEINEcEPRAEFTYES 1 op
sur fqace of | fis but is ngt attached to_the t surface of
theE%artitio?ﬂ%aﬁﬁ?%gkﬁgguﬁgk%ﬁfécPFSHI tap?dfe ?%c??ﬁ@a??égkﬁ?¥ﬁﬂﬁifron1
the |iquids; LRk QCt ' QUi i njecti as e_sp, that the
[ qui d P SaBh o PRaRiel g 8bREnb) S 3oL Abnhed R aeh: 4ibug
cl ear aneenkOnIRg halneand herhemet 132 UGS SLaLRG Y dignaald and
ow p

the flexible film and a passage closing step of closing ssage of

the |iquitepbyfaptachddgg a case member formed with 2z liquid reservoir
chamber into which the liguid is to be filled, wherein the case
10 member includes a liquid injection port fér injecting the liguid
into an inside of the case member, a liquid injection passage
communicating the liquid injection port with the liguid reservoir
chamber, and a liquid delivery port communicating with the 1liquid
reservoir chamber for delivering the liquid from the liquid
15 container to the liquid consuming apparatus, wherein a partition
wall for closing the ligquid injection passage is provided in
the liquid flow passage, wherein a part of the wall surface forming
the liquid reservoir chamber and a part of a wall surface forming
the liquid injection passage are constructed by a flexible film,
20 and wherein the flexible film is provided over a top surface
of the partition wall but is not attached to the top surface
of the partition wall; a liquid injection step of injecting the
liquid from the liquid injection port into the liquid injection
passage so that the liquid flows into the inside of the liguid

25 reservoir chamber through a clearance formed between the top
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the flexible filmonto the top surface of the partition wall after the
injection of the liquid into the inside of the liquid 5 reservoir chanber
is conpl ete. Besides, preferably, a projecting part for defining the
cl earance between the flexible filmand the top surface of the partition
wall is formed on the top surface of the partition wall of the case nenber
provided in the case nenber providing 10 step. In the fl ow passage cl osing
step, the projecting part is nelted so that the flexible filmis welded to
the top surface of the partition wall. Besides, preferably, the nethod
further includes a fluid discharge step after the case nenber providing
step i s vonRetef lbe gprdthiefionews he dnidithel filaxeellieon; Bk LRNA Aphgsakl the
fluid discharge step, the liquid injection port is closed, and flui'd inside
the |iRiepiesasted ofchadierg anfl ohealsisqgiedo f Mjheclignipassageaichin
di scharged fromthe liquid delivery port. Besides, preferably, the ?Iexible
filmis dt® dcheethie £100 ampe s dar sunfeseped] aftsi pgrgdrttohowa2d on t he
top surf%%$% of the_.partition wall of the case nenber provided_ in the case
menber pFroViTiNY SPIFCIBES Aésthorirarighiptor hhenth nibde faf tiher 1iaskddes,
af t t.he. fl ow passage cl.osin t I's conplete, a vacuum di scharge 25
stgagg of VAt uvngldﬁpsci}l Jing;S \ﬁcgnﬁjrfg! 9iquid injection port, the - 33 liquid
existing betuees ddie I AN Aot QLAY 390pk0e RAL bleon va!

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 provided in the case member providing

10 step. 1In the flow passage closing step, the projecting part
is melted so that the flexible film is welded to the top surface
of the partitien wall.

Besides, preferably, the method further includes a fluid
discharge step after the case member providing step is complete

15 andbeforetheliquidinjectionstepstarts. Inthefluiddischarge

step, the liquid injection port is closed, and fluid inside the

liquid reservoir chamber and the liguid injection passage is

discharged from the liguid delivery port.

Besides, preferably, the flexible film is attached to a

20 top surface of the projecting part formed on the top surface

cf 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 nmethod further includes an inject ion port
closing step of closing the liquid injection port after 5 the
vacuum di scharge step is conplete. Besides, preferably, the liquid
container is constructed such that pressurized fluid is sent into its
inside so that liquid in the inside is pressurized and delivered to the
outside from the liquid delivery port. 10 Beside, preferably, the nethod
further includes a detection wunit nounting step of nounting, to the inside
of the liquid container, a detecting unit whose output signal is changed
in accordance wth a pressure change of the liquid stored in the inside of
t he |i quildudore-ai sietng bbtBeshdds, 1 pnefetwhd ot i dhpok t Guidd Hees£¥ D Torghamber
is constructed such that its volune is decreased by receiving pressure of
the prewsddi-zed fluid. The liquid container further includes a sensor
chanmber which is forned in the inside of the liquid container, which
comuni cat es BEistHeshecreiriabnosthebREheddrbehe20 rarlddes ashincheqressur e of
the pressurized fluid, applied to the liquid in the inside of the liquid

r eser voPPEEhEASEL Nds Stein$f Cledinehi-baghliERed| inipationtperyiafiterin the

i nside gkﬁthe sensar, signal of the detection unit is

hanber . The out pu
charged nV§888ﬂa§ﬁé€%ﬁ%ﬂ% Fﬁgpp95$§8£8REF§nge of the liquid in the inside
T e oo BRI CESEOST g PLEL ST N1 SSRCT, e 1
Pressur guehaNde pressurized fluid is sent into its inside so that liquid
in the inside is pressurized and delivered to the outside from
the ligquid delivery port.
10 Beside, preferably, the method further includes a detection
unitmountingstepofmounting, totheinsideoftheliquidcontainer,
a detecting unit whose output signal is changed in accordance
with a pressure change of the liguid stored in the inside of
the liguid container.
15 Besides, preferably, the liquid reserveoir chamber is
constructed such that 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 ligquid
container, which communicates with the liquid reservoir chamber
20 and in which pressure of the pressurized fluid, applied to the
liquidin the inside of the liquid reservoir chamber is transmitted
through the ligquid to the liquid in the inside of the sensor
chamber. The output signal of the detectien unit is changed

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

25 of the sensor chamber.
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of the liquid in the inside of the sensor chanber. The output signal of
the detection unit is changed in accordance with the 5 volunme change of

t he sensor chanber. Besides, preferably, the liquid consum ng apparatus is
an 1ink-jet recording apparatus, and the liquid container is an ink
cartridge renovably nmounted in the ink-jet recording apparatus. The

I nvention further provides a liquid container for storing 10 liquid to be
supplied to a liquid consum ng apparatus. The liquid container includes: a
case nenber fornmed with a liquid reservoir chanber into which the liquid
is to be filled. The case nenber includes a liquid injection port for

i nj ecting th&4dsifiass prAederanlynditfesensehecivade hifamstaygtad guehj ection
passage 15 communicating the liquid injection port with the liquid

r eser voitatc RESHER L UBm d SaCh2efd idef FERFF2PER it hDfiREAS SN SAFRRN BRe

[ i id i, hanb for del.i i the |i idf t [ i id

bomt bl nats Fhe T aiat I Earohre e neE ar e  ango it L ARE' SBERSE i ng
the |iqui.d inj i i id i t | i id fl . A
ey of il G e BRRRRER chouRE PV £ e dddd S it Bl Y ROSRE0S,

of & Wanflﬁ‘Hn@f acgma\er{% ergxflwgi}%eh%fehls%lf: dhaldilegCt i onpassage are constructed by a

flexible S provided over a top surface of the

partition waldesildes A pHedle®albl Wi 6l msuia%rbéﬁnfﬂdd Rppa 3l sAtikaghed to
the top 25 surface of "'the partition wall, the liquidis injected fromthe -

35 |i quink-jitecleicirdinigt apphoathie, |dlithd Qjigotdosopessege is0 athahk t he
liquid flows into the inside of the liquid reservoir chanber
cartridge removably mounted in the ink-jet recording apparatus.
The invention further provides a liquid container for storing
10 liguid to be supplied to a liquid consuming apparatus. The liquid
container includes: a case member formed with a liguid reservoir
chamber into which the liguid is to be filled., The case member
includes a liquid injection port for injecting the liquid into
an inside of the case member, a liguid injection passage
15 communicatingtheliquidinjectionpoftwiththeliquidreservoir
chamber, and a liquid delivery port communicating with the liquid
reservoir chamber for delivering the liquid from the liquid
container to the liquid consuming apparatus. & partition wall
for closing the liquid injection passage is provided in the liguid
20 flow passage. A part of the wall surface forming the ligquid
reservoir chamber and a part of a wall surface forming the liqguid
injectionpassageareconstructedbya flexiblefilm. The flexible
film is provided over a top surface of the partition wall. In

a state in which the flexible film is not attached to the top

25 surface of the partition wall, the liquid is injected from the
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t hrough a cl earance fornmed between the top surface of the partition wall
and the flexible film A flow passage of the liquid is 5 closed by
attaching the flexible filmonto the top surface of the partition wall
after the injection of the liquid into the inside of the liquid reservoir
chanber is conplete. Besides, preferably, a projecting part for defining
the clearance between the flexible filmand the top surface of the 10
partition wall is formed on the top surface of the partition wall of the
case nenber when the liquid is injected into the inside of the liquid
reservoir chanber. After the injection of the liquid into the inside of
the |igliduiéseriftriohatdmr inte theplisfwd ting eptdjcecpbagaparso ithatel t ed so
that the flexible 15 filmis welded to the top surface of the partition
val | . Besildenighdiomsabhyo tHie dnstide phjtdrt ildudt raeerveis dhanber t he
inside of the liquid reservoir chanber is conplete, the liquid existing
bet weent R RRUED GUF 1R 3T £BETBE D taied N e papSuLiGFe alkheipartition
vacuum di scharged, vig, th iqujd injection port. 20 Besides, preferably,

t he Iidﬁ?%fiﬁTgc€$%ngb%¥fbi§ g+ﬁ@edn 5§°Wépﬁﬁﬁ§9§ 8&alFrRglHERBEr 1Eher et 0.
Best des b I Gui d t.aj per.d4.s nst,ructed _su t hat
pregsur?%gég%ﬁ%?d£?gaé£§?éiﬁ#% ?fég#§¥§1é3%§)éﬁ%ﬁ YRR SUF I Ofside i s

Pressurine oandi debh VRS erl 40 LheRULAR (IO o 220 Al 48 ley@ry port.
, preferably, the liquid contaliner further includes a
det ect i ngs 1l toPhOSE DUGPLE B¢ gt ois alangad i asgardance
Besides, preferably, a projecting part for defining the
clearance between the flexible film and the top surface of the
10 partition wall is formed on the top surface of the partition
wall of the case member when the liquid is injected into the
inside of the liquid reservoir chamber. After the injection
¢f the liquid inte the inside of the liquid reservoir chamber
is complete, the projecting part is melted so that the flexible
15 film is welded to the top surface of the partition wall,
Besides, preferably, after the injection of the liquid into
the inside of the liquid reservoir chamber is complete, the liquid
exlsting between the liquid injection port and the partiticn
wall 1s vacuum-discharged via the liquid injection port.
20 Besides, preferably, the liguid injection port is closed
by welding a sealing member thereto.
Besides, preferably, the liquid container is constructed

such that pressurized fluid is sent into its inside so that liquid

in the inside is pressurized and delivered to the cutside from

25 the liquid delivery port.




with a pressure change of the liquid stored in the inside of the liquid
container. 5 Besides, 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 formed in the inside of the liquid container, which comrmunicates
with the liquid reservoir chanber 10 and in which pressure of the
pressurized fluid, applied to the Iliquid in the inside of the liquid
reservoir chanmber is transmtted through the liquid to the liquid in the

I nside of the sensor chanber. The out put signal of the detection unit is
changed in &csddganpeederbblijie Predsiguddivangeiokrt ierthgni tihehudée i nsi de
15 of the sensor chanber Besides, preferably, the sensor chanber is

const r u@ S@teGERNGt NAL L WHo9El gRBPIE shengddlifnchavgedaht caofohdames
pressure change of the liquid in the inside of the sensor chanber. The

out put Y&it§nal PEESENEedEhE&BERoRTURNE L3TBRENGRATER dRcER@abRElGRtPEthe 20
vol une %gan e of the sensor chanber. Besides, preferably, the liquid
consumi eagﬁgPéFu§°P 33f®Tink-j et recording apparatus, and the Iiquid

contgai ner iiﬁggéhgg %Qrkggggg regggay%éggggp%ggréﬁ%%Qg?ééﬁé%etsrecording

appar at us. resén I'SC ferela er” cont ai ned

e SonSS TS 0eB SRl RS gy AURAVE b ads Mo

of the pressurized fluid. The ligquid container further includes
a sensor chamber which is formed in the inside of the liquid
container, which communicates with the liquid reservoir chamber

10 and in which pressure of the pressurized fluid, applied to the
liquidinthe inside cof the liquid reservoir chamber is transmitted
through the liquid to the liquid in the inside of the sensor
chamber. The output signal of the detection unit is changed
in accordance with the pressure change of the liquid in the inside

15 of the sensor chamber.

Besides, preferably, the sensor chamber is censtructed 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

20 volume change of the sensor chamber.

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

Thepresentdisclosurerelatestothesubjectmatter contained

25 in Japanese patent application Nos.:
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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 2003-190527 (filed on July 2, 2003), 10 each of which is
expressly incorporated herein by reference inits entirety. BRI EF

DESCRI PTION OF THE DRAWNGS Figs. 1A to 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- bot t oG ES SEGTf (ifgureicngnt Nerkchqdied 26ABAEner seen fromthe front
surface side. Fig. 3is a rspective view illustrating the structure 20
of one of th@O@WGléH§§@d Ep ﬁ@ﬁpﬁowé§ é@mf?@@ﬁﬁhg the l'iquid container
seen fromthe mating surface side. Fig s a perspective view
|IIustrat|n92@ﬁ§ %@@ﬁhréll@ﬁ PﬁeJHPﬁeﬁro?OPﬁé itwo cl osed-bottom boxes

configuring @ |g® ntai her seen gro 3 front surface side. 25 Fig.
5is a perspé CRvé %$8 4% E?Frgpl Qth Ebb fUre - 38 - of the other of
tmofylosed b@bb% &%%%%% ngﬁe%p%hnguhge IlgHbg contai ner seen. fromthe
mati ng surface si

2003-198631 (filed on July 17, 2003):

2003-198638 (filed on July 17, 2003);

2003-296687 (filed on August 20, 2003); and

2003-190527 (filed on July 2, 2003},

10 each of which is expressly incorporated herein by reference

in its entirety.

BRIEF DESCRIPTION OF THE DRAWINGS

Figs. 1A to 1C are a top view (lA), a front view {1B), and
a side view (1C) illustrating the outlines of a ligquid container
15 for a liquid consuming apparatus according to the invention.
Fig. 2 is a perspective view illlustrating the structure
of one of two closed-bottomboxes configuring the liquid container
seen from the front surface side.
Fig., 3 is a perspective wview illustrating the structure
20 of one of the two closed-bottom boxes configuring the ligquid
container seen from the mating surface side.
Fig. 4 is a perspective view illustrating the structure
of the other of the twe closed-bottomboxes configuring the liquid
container seen frem the front surface side.

25 Fig. 5 is a perspective view illustrating the structure
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Figs. GA and 6B are cross-sectional views illustrating the cross-sectional
structure in lines A-A and B-B shomn.in Fig. 5 1A Fig. 7is a

cross-sectional viewillustrating the cross-sectional structure in line
C-Cshown in Fig. 1B. Fig. 8 is a cross-sectional viewillustrating the
cross-sectional structure inline DD shown in Fig. 1A 10 Fig. 9 is a

di agram schematically illustrating the channel configuration of the liquid
container. Figs. 10A and 10B are diagrans schematically illustrating the
stats before the liquid container is nmounted in a recording device to be
one kind of |iquid consum ng device (10A) and after 15 it is npunted and
pressur f §hgpptPed P FHR FioBydHpigom PoxesnFonigyrdng hpakiquid
schematically illustratin he states that ink.,in the ink containing
chanber SPELERSIMEF e ekt nE1 BAF 2478 PREE- pressure application is

stopped (11B).. .20_.Ei gs. A and_12B are, di ans _sch ticall '

Il lustrati ng@:‘tgrfé gga%zg %%aatrel nR°TR Fﬁgt%?\ﬁgi:ovnltea"‘isnil?ligﬁéﬁgﬁﬁé%gi%h%onsumed
(12A) a aty JJ drd 1t he Qidd gre G er.d Syt c%gga { [ is a

di agr am%ggtﬁgntastéiéggqr{%li Irkle(ust r at ienglh?%q{s%s}ats‘a e ;{et at CI? n%zsl@nmflﬁe% i %ﬁ?d
contsai ngk i s all consumed. 25 Fig. 14 is a diagramillustrating another
exanple of the - 39 ink containing chanber, the buffer chanber and the
channel of Hey.li qui d=cont aidiessaceetdonglt ovibe | DYenstPAting the

cross-sectional structure in line C-C shown in Fig. 1B.

Fig. 8 1is a cross-sectional wview illustrating the
cross—secticnal structure in l1line D-D shown in Fig. 1A.

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

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

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

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

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

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

25 Fig. 14 is a diagram illustrating another example of the
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Fig. 15 is a diagramillustrating still another exanple of the liquid
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 invention.
Fig. 17 is a diagramillustrating still yet another exanple 10 of the
| iquid container for the liquid consum ng apparatus according to the
invention. Figs. 18A to 18D are views showi ng the outer appearance of an
ink cartridge as a second enbodi nent of a |liquid container according to
the invention, in which Fig. 18Ais a plan view, 15 Fig. 18B is a side
vi ew, Filgk mB@tisining giiamdesy &b By fergphandes back thieewhaBngl ¢6A is a
bott om vi ew of the ink cartridge showmn in Fig. 18, and Fig. 19B is a side
view Fitgie 30 9 dif @GR g qcf@rOsr&ée'tq F® \Hhewlavenkéonnk cartridge 20
shown in Fig._ ,18. Fig, 21 i.s an_ expl g erspectiye view of the ink
cartridge sHW iTP FHg. 3 1§lﬁﬁHaPsEé8 ﬁthn&hFEh il@noﬁbereFBPHéﬂ upS|de
down. Fi @% ectl Vi e .C rtrld e, shown__25 Fi g.
To"ana ¢ 50n SRR S arS TER ot R o TEu R LR IRLR Hhmapae
per SHJECta'c\E%r\Hl%‘ﬁ ShPWHL 13U 8SSW.I Zi ng un| t of the ink cartridge shown in
Fig. 18. )
Fig. 16 is a diagram illustrating yet another example of
the liguid container for the liquid consuming apparatus according
to the invention.
Fig. 17 is a diagram illustrating still yet another example
10 of the liquid container for the liguid consuming apparatus
according to the invention.
Figs. 18A to 18D are views showing the outer appearance
of an ink cartridge as a second embodiment of a liquid container
according to the invention, in which Fig. 18R 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. 1S9A is a bottom view of the ink cartridge shewn in
Fig. 18, and Fig. 19B is a side view.
Flig. 20 is an exploded perspective view of the ink cartridge
20 shown in Fig. 18,
Fig. 21 is an exploded perspective view of the ink cartridge
shown in Fig. 18 and is a view in which Fig. 20 is turned upside

down.

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

25 in Fig. 1B, and Fig.22B is an exploded view of Fig. 22A.




Fig. 24 is a plan view showing the pressurizing unit of the ink cartridge
shown in Fig. 18. 5 Fig. 25 is an expl oded perspective view show 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 showing the tank unit of the 10 ink
cartridge shown in Fig. 18 and a viewin which Fig. 26 is turned upside
down. Fig. 28 is a plan view showing an I C board of the ink cartridge
shown in Fig. 18 under magnification. Fig. 29 is a plan view showi ng a
nodi fi ed exanple of the 15 IC board of the ink cartridge shown in Fig. 1
under magni fiEafi oh3 iFiggpesBpestd sl yéRwdsngw Bmy shawawswr istiatee uind twhi ch
the ink cartridge shown in Fi%ﬁ 18 is nounted in an ink-jet recording
appar at RF ¥rg. I ACRBE BUGY 2Lk t 1R vilBs schematical |y showing 20
the ink cartr%dé:;e % r, expl ajni n‘g,the detection operation of a detection
unit of the ink9cafirtd %iﬁﬂw1+?VF§wa%ﬂﬁ ¢ BFeEFuIRizgng3 BAisheds a
state mhgge [ servoi,r chamnber,. is fficiently filled with ink and
conpr essé aﬁ?ki‘g%% l‘%ﬁ rORITR G ﬁ}tt"'og‘arfdyl'i nk pressurizing chanber, Fig.
31B ghows a sfate yhey ]pe%%[ Ipr d ai.r_is.introduced into the ink
pressurizi ng chanber -564-% S Cﬁe. [ rﬁieslis ret‘%:L felvilr?w\/\ﬁ?lc?ﬁ’lf’ﬁetgﬁk reservoir
chanber jfesSW {3 Ghenid it fdd 1k WAD dor AR BhBwrdlG $gns 13 State where
Fig. 26 is a perspective view showing a tank unit of the
ink cartridge shown in Fig. 18.
Fig. 27 is a perspective view showing the tank unit of the
10 ink cartridge shown in Fig. 18 and a view in which Fig. 26 is
turned upside down.
Fig. 28 is a plan view showing an IC board of the ink cartridge
shown in Fig. 18 under magnification.
Fig. 29 is a plan view showing a modified example of the
15 IC board of the ink cartridge shown in Fig. 1 under magnification.
Fig. 30 is a block diagram showing a state in which the
ink cartridge shown in Fig. 18 is mounted in an ink-jet recording
apparatus.
Fig. 31A to 31C are Sectional views schematically showing
20 the ink cartridge for explaining the detection operation of a
detection unit of the ink cartridge shown in Fig. 18, in which
Fig.31Ashowsastatewhereaninkreservcirchamberissufficiently
filled with ink and compressed a2ir is not introduced into an

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

25 compressed-air 1s introduced into the ink pressurizing chamber




ink hardly exists in the ink reservoir chanber. Figs. 32A, 32B and 32C are
views respectively showng the 5 portion of the detection unit of Figs.
31A, 31B and 31C under magnification. Fig. 33 is a view show ng an ink
supply pressure which changes in accordance with the consunption of ink in
the ink cartridge shown in Fig. 18. 10 Fig. 34 is a view show ng the
transition of an output signal of a detection unit according to the

exi stence of ink and the operation/stop of a pressurizing punp in the ink
cartridge shown in Fig. 18. Fig. 35 is a view showi ng an ink supply
pressure which changes 15 in accordance with the consunption of ink in the
i nk cartafi ddee igHoweitrfdge ir8 whainth shewd ik Gase hare dhaaskiroR sf or ce at
the time of deformation of an ink chanber filmand a pressurizing chanber
filmis Ssdfsideantdly Hig.leabaittdh 368, aredsBigi 0Bkt shews = cltenat ibakky
showi ng . 20 an ink cartridge according to a nodified exanple of the

enbodi medtk NSSWY isxiStE I8 e tingk |ndesrviod rwisiheimbeing.  36A shows a state
where an ink g.eservoi r chamber is sufficjiently filled with ink and
conpressed aift9% et @fifed2Fnbe Al gk GRanealivalyy shemamgetheFi g.
36B sho .St at ere, the conpressed air is 25 introduced_into the ink
pressZur}g%rndoé’hé%b\g}’eofdﬁtf?e“i é’zi’rltstr iOJggl&J?'i 7 i SR Bt RES ARCr BBERYOi
chanberm’a SYifdgenly filled with ink, and Fig. 36C shows a state where
i nk har 3%/' existsin the-

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

25 introduced into the ink pressurizing chamber of the ink cartridge
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ink reservoir chanmber. Fig. 37 is a sectional view showing a state before a
tank 5 unit and a pressurizing unit are connected by heat caulking in a
manuf acture process of the ink cartridge shown in Fig. IS. Fig. 38Ais a
view showi ng a part A of Fig. 37 under magnification, and Fig. 38Bis a
view showing a state in which a heat-caulked rib is heat-caul ked. 10 Fig.
39 is an expl oded perspective view of an ink cartridge according to a
third enmbodinment. Fig. 40 is an expl oded perspective view of the ink
cartridge according to the third enbodinment, and a view in which Fig. 39
I's turned upside down, 15 Fig. 41A is a sectional view of the third

enbodi neimt whalkan thed dmgk IreserAocArskhbamben EsgsuiBiciamidl Fifg.l4Bwisha
sectional view of the third enbodi nent taken along line B-B shown in Fig.
18A. Fi gink?2 drgd &F joer st tshearsviaewtaiewrhgra takkhamdly ofxitstes 120 thek
cartridge according to the third enbodinent. Fig. 43 is a perspective view
showi ng ITHe XFKITUPLE SRramPer. i nk cartridge according to the third

enbodi nent and. a Vi.‘éW in which Fig. 42 is turned upsi dg down. Fi g 44 is a

per spective Viddy shbvihg SEmONG 161 aPRBANEI 8cE 25 Sedi% 2oft*Pe i nk
Carte! 195, ACCEILD 1108 LA TPt TERl, 0 42 1 Pl (3 8 e gPct e
a manufacture process of the ink cartridge shown in Fig. 18.

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

10 Fig. 39isanexplodedperspectiveviewofaninkcartridge according
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. 1BA, and Fig. 41B is a sectional
view of the third embodiment taken along line B-B shown in Fig.
18A.

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

20 ink cartridge according to the third embodiment.

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

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

example of the ink cartridge according to the third embodiment.



Figs. 46A, 46B and 46C are views respectively showng a portion of a
detection unit of the third enbodinent. 5 Fig. 47A shows a state in which a
clearance is fornmed between a top surface of a partition wall and a bottom
filmwhen ink is filled into the ink cartridge, and Fig. 47B shows a state
in which the top surface of the partition wall and the bottom filmare
attached to each other to close a flow passage after 10 the filling of ink
is conplete. DESCRI PTI ON OF THE PREFERRED EMBODI MENT Hereafter, the detai

of the invention will be described based on enbodi mrents shown in the

drawi ngs. First Enbodi ment 15 Figs. 1A to 1C are schematic di agrans

i | lustrating, F58- ohe 1efpBarseaActéveaviewuind vdsshathertamk turd i shemri on, an
ink cartridge for containing ink to be fed to a recording apparatus as a
liquid i n{? apparafed Yhside &9Mbdi nent, cl osed- bottom boxes (case

menbers) 10 d 20 e C I ne forma hard case constructing 20 a
cartridge 1 2@1%§1i§%$ﬁ %g%t%ﬁﬁe4éb1ﬁﬁftﬁﬁ&¥?]R?%Bﬁf?ﬁﬁeéﬁés R4 IsRel | s of
t he hard, case Lch are in, al nost, s try t.o ,each agther. In the surface
on the tlop%atzln%n \é\%leai%ef %{llrr%rﬁn I?Jh% %et itcfhlrctﬁ .Od%%e,ntt'here are formed
an i gk d@ﬂj."etf')’]ipé’t‘i(gwéla a0t 80 A yp 25, Thteoduct] an sRord 21y The,lak
delivery port 21 serving as a liquid - 44 el'i'very port, I's connectable to
an ink suppyiferneed! 6r £0pREHY €84 Neh M tdhf 4 HtdiFiNgadheh anhi quid

consumi ng appar at us,
is filled into the ink 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 EMEQDIMENT

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 dillustrating, 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 liquid
censuming apparatus. In the embodiment, closed-bottom boxes
{casemembers) l10and20arecombinedtoformahardcaseconstructing

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

In the surface on the tip end side in the mounting directicn

(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




which is the recording device in the enbodiment. An air introduction port
21 serving as a pressurized fluid introduction 5 port is connectable to an
ai r supplying needle conmunicating wth a pressurized fluid source. Figs.
2 and 3 illustrate an exanple of the closed-bottom box 10, which is forned
as a two piece structure of a frame 10a and a |id 10b. The cl osed-bottom
box 10 has a recessed part 10 12 to be an ink containing chanber 12

serving as the liquid containing chanber (first reservoir chanber), a
recessed part 13 to be a buffer chanber 13" (second reservoir chanber) , a
groove 14 formng a first ink channel 14" for connecting the ink

cont ai nPRGLVERANDEPT Y2 S0 ERENBGERBECCHETDAR 13K shaPaY§REovEea® § or mi ng

15 a second i nk channel ,16' for c¢onnectjn he huffer chanmber 13" to a
val ve hSWHBlEﬁg&BSr“’lﬁa ?ﬁEOFgéBQ%&dﬁé’g?élﬂEl FPEATING FRIPHERE Sch t hat

through holes . forged in the fra 10a are aled with the lid 10b fromthe
ront otPrafe i asT8 THeoning [ Heuich, The R e tdindnte o Bvetino 14
and 16 i ' f cJirst. L .ggggﬂ§ . 14" and
t he secgﬁgrlgﬁgkgggnr%%%%ﬁ. L%%V%Iggl él)grf?fé;gsélg&;‘lo%\%a ?%“Epgl bA, aéE/la ve 31
enesgi 260 bY 18N cARIHEIRO tiidn SHUCH S FNd SEAN iuhdnossth i n the
val ve ousi ng chanber 15 of the ink delivery port 11. The i1 nk supplying 25
needl e ¢oOHUAI pakkRArMbR Fhainesendtay head is inserted into 45 the ink

delivery port 11 to retract the valve 31 for opening the channel.
Furthernore, 3Riglend enda3rinfjushaped sackdangplieconf the closed-bottom
box 10, which is formed as a two piece structure of a frame 10a
and a lid 10b. The closed-bottom bex 10 has a recessed part
10 12 to be an ink containing chamber 12’ serving as the liquid
containing chamber (first reservoir chamber), a recessed part
13 to be a buffer chamber 13’ (second reservoir chamber), a groove
14 forminga 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 1l0a are sealed with the lid 10b from the
front surface side of the cartridge. At the same time, the grooves
20 14 and 16 are sealed with the 1id 10b to form the first ink channel
14’ and the second ink channel 186’.
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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el astically engaging the outer periphery of the ink supplying needle. 5
The opening side of the recessed part 12 is sealed with a film 17

defornmable 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 wwth a filmto define a space, i.e. the buffer chanber

13", the volunme of which can 10 be varied by ink pressure. Mreover, the
film17 is attached to an annular projection 19 of the cl osed-bottom box
10, which projection is disposed in the outer periphery than the
deformable area of the film17. Besides, the filnms 17 and 18 to be

at t achethet dbnkheéedlivseg- portohlbdar Ietmagtbéhe siadglee ¥l |fmradeamngdas 15
the required contraction for the filnms 17 and 18 can be secured. As shown
i n Fi gsthe cirarnel 6BFugthesowsed pardentof a Kéngcabared Ravkimg d@tfes wit h
the air introduction port 21 via a channel 24. In addition, in the area
faci ng E63ERECHLLY cBRERGHBEr the 2op kR R BRRAY 22F il dr’fﬁacFucFHﬂd'i%‘ﬁose a
detectlng 4§%han|sn120 26 for detecting the volunme variation in the buffer
chanber® termnals are forned in the detecting nmechanism 26, in which

h | i f
- pPatel B8 R M Eorrie 0] S B DR ot s p R O e S el
in Coopfﬁ aééPS'rﬁ{‘AM'e Jg,ﬁaa':att% aéf%ew%r%wt 1281 ehymv!matmn@uffer

chanber I S expan to the set vo 46 Furthernore, as neans for
detecti Bﬂaﬁ\ﬁérVQbunﬁo\fardo%ttlaQ'ﬂunkgn itrhe tihdfifeamh .Chameebpkalngy ¥iideus fmeans

‘can be adopted as | ong

the recessed part 13 is similarly sealed with a film to define

a space, i.e. the buffer chamber 137, the volume of which can

10 be varied by ink pressure. Moreover, the film 17 is attached
to an annular projection 19 of the closed-bottom box 10, which
projection is disposed in the outer periphery than the deformable

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

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

15 the required contraction for the films 17 and 18 can be secured.
As shown in Figs. 4, 5 and 6B, a recessed part 22 of the

case 20 communicates with the air introduction port 21 via a
channel 24. 1Inaddition, in the area facing to the buffer chamber,

a recessed part 25 is formed to dispose a detecting mechanism

20 26 for detecting the volume variation in the buffer chamber.
Two terminals are formed in the detecting mechanism 26, in which

the terminals are configured to short~circuit at the communicating

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

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

25 in time when the buffer chamber 13’ is expanded to the set volume.
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as it can detect whether the top part of the buffer chanber 13" reaches a
predeterm ned position. Accordingly, for exanple, 5 a mcroswtch, a magnet
switch and a proximty photoswitch can be adopted as detecting neans. Fig.
8 illustrates an exanple of the buffer chanber 131, in which the opening
side of the recessed part configuring the buffer chanber 13" is sealed
with the film18 and the outer surface 10 of the film 18 is constantly
energi zed by springs 29 through the plate 28 in the direction of reducing
the volune. The energizing force is selected to have a slightly smaller
value than a pressure applied by the pressurized fluid. Mre

speci fi cal | y,Fadideamarg,ziasy rfegmse fiog dettestidhgathal velthat vabiabeobuf fer
chanber 13' expands to the |imt as long as ink can be fed fromthe ink
cont ai nilfig EORaRBEF eT2chambene Buf fuar iomsnerns18an knddopiedaesslaben t he
ink in the,ink containjng chanmber 12' is consuned. The buffer chanber 13

i s dgsi@ﬁe&ttSaﬂaﬁ%t%FBO : $% the 6@ RBrprehitihfybrdfes phrmbaTol3time

ot oot o HeR s (e alElind i SOHUES Redirdiio it Tor (reemmiar o 2
tzai ni : 12! . I, f _the. f hanb

R it R e SRt LR T o R

that ispeaadelp#e® bk Weitehktiinl gkaalout 1 to 2 cc can be contained. - 47
Next, the operation of the ink cartridge thus configured wll be described

bel ow baded BniHigstrfrds anhéLdmphe dfl LSt i@Nchamber 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 1is selected to have a slightly smaller value
than a pressure applied by the pressurized fluid. More
specifically, the energizing force is set such a valve that
15 the buffer chamber 13' expands to the limit as long as ink can
be fed from the ink containing chamber 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 tc 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,'

that is, a volume in which ink of about 1 to 2 cc can be contained.




of the channel configuration is sinplified and Figs. IDA to 12B
illustrating the volune variations in the ink containing chanber 5 22' and

t he buffer chanber 131 in the various states. In the enbodi nent, as shown
in Fig. 20A, the ink delivery port 11 is sealed with the valve 31 to
prevent ink fromleaking outside in the unused state. In the neantine, the
Ink cartridge is nounted on the recording 10 ,.apparatus serving as the
| i qui d consum ng apparatus, an ink supplying needl e 50 engages the ink
delivery port 11 as shown in Fig. 10B, and the ink supplying needl e 50
retracts the valve 31 against the spring 30 to open the channel. Moreover,
the air suppl JrH§ nekel @ceormuor odt thg Mk kaatpriegeuthagde &) Bi Sulds
supplying source of the recording device, not shown, engages the air
i nt r odu¥tidnPPates Flbed beRevporsrd ion Fige Mbentiwh ithl CRIESEEgeIdn i S
mount ed ttéhe set position, air is fed fromthe pressurized fluid
supplyiﬂg gurkenned ¢ontimnatiion Asr simpbified betdwiimst.ha Ohi ten 19k and ) 0
t he rec§§?ggtggEt 22_0of the closed-bottombox 20 to apply pressure to the
film 17" of “f H&FARICHRT AIHWRS ERaBeionDin theigdqaentRgningnkhambate i nk
congai ni g 99”? #é' sses through the channel 14 to flowinto the
buf f er cEanger glé efrfE?oFg,amE’ﬁ"é #I?I mMAsthe oFAT kRS rfates buffer chanber
131 is expanggd:ggalnstqat e, sPrd 29 ta.increase the volune. - 48
Accordingly, "the plate %% TS hpvggﬂﬁbﬁhﬁalgl?n iﬁ r o B R 1R L ickvact with
the detpottnyl et @ 20 tnBhev e 19 B3kvent 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 fluid
L5 supplying source of the recording device, not shown, engages
the air introduction port 21.
At the point in time when the ink cartridge 1 is mounted at the
set position, air is fed from the pressurized fluid supplying
source, so that air is intrecduced in between the film 17 and
0 the recessed part 22 of the closed-bottom box 20 to apply pressure
to the £film 17 of the ink containing chamber 127 . Conseguently,
ink in the ink containing chamber 12* passes through the channel
14 to flow into the buffer chamber 13. Therefore, the film 18
configuring the buffer chamber 13’ is expanded against the spring

5 28 to increase the volume.
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the volune of the buffer chanber 13' is

I nk at | east enough to fil
I s mount ed -

contained in the-cartridge and that the ink cartridge

correctly. Wien ink is consunmed in the recording operation in this state,
12" is fed to the recording head

the ink in the ink containing chanber

t hrough the buffer chanber 231 . g The ink in the ink containing chanber
12' is reduced by that anpunt, but the volunme of the O buffer chanber 13
keeps the set volune (Fig. 11A). Wen the power source of the recording

device is turned off to stop the air supply in the state that ink renmains
in the ink containing chanber 12', a pressure applied by the spring 29 of
the pressure of the ink in the ink

t he buf Recoeltiaman, 13'}.£ ds
cont ai ni ng chaﬁ%gg'l%he.§%%ﬁ§b&@éﬁﬁlWPVEHeupnherytmg PHEf g1 wihanber 13
flows iﬁoataetemwauﬁﬁggn%éggéggo the ink containing . chanbe Dgtotg
reduce the volunme of the bu er?ﬁuﬂﬁﬁﬁaqmﬁmJﬂ&ﬂ.wﬂi&ﬂ%caﬁﬁé;ﬂ;Vﬁﬁﬁf-flow
al | ows imhk Rhk liea sttheriifgfere Lhanper,, 13' to be nixed with the i Ale4n the
i nk containing chanber 12q' to prevent® aiPivne exfseten Mi SE081 ¢ampEie ink in
t he buffer thafbsetaitad lig &%@akg%%kgdincreased in viscosity because it is
in 4 he . proxini t% of the ink delivery 95r £R%kHathd hienkirikn dé}&;riir@%e
cont ai ni gre efedrecthng. | ow viscosity. In addition, in case of ink easy
to gengral eiprecipigﬁtion - 49 as pignent ink, it is possible to generate
nsum i .
§¥|@ﬁ Froff ed in the Teécording operation in this state,

a reverse-
the ink in the ink containing chamber 127 is fed to the recordin
headthroughthebufferchamber13’. Theinkintheinkcontaininj
Chamber 127 jig reduced by that amount, but thelvolume of the

0 buffer chamber 13’ keeps the set volume {Fig. 11a)
When the Power source of the Tecording device ig turned off to
stop fhe 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

5 ink containj
1ng chamber 12+, Consequently, the ink in the buff
er

chamber 13’ flows j ;
5 1ln a reverse direction into the ink containi
ng

g

chamber 12/ has low Viscosity

In additio ' i
D, 1n case of ink €asy to generate brecipitation
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t he buffer chanber 23" into the ink containing chanber 12' having a |ow
ink flowrate to agitate the precipitated pignents. Mre specifically, the
buf fer chanmber 13' functions as a punp 5 chanber by activating or stopping
the recording device, and thus it also functions as an agitating unit to

agitate the ink in the ink containing chanber 12'. Furthernore, the
Is originally designed not to |eak ink fromthe recording

recordi ng device
head due to a pressure applied by the pressurized fluid. Therefore, 10 ink
| eak fromthe recording head by the extent of pressure applied by

will not
the spring 29 of the buffer chanber 13'. In the neantinme, when the ink in
consuned in the recordi ng operation

t he i nk @soptigimeinrg ighk red2. i | |

and ink remains only arﬁgtﬁ% %ﬁ%?f%ﬁfnﬁ@efﬁ’te( Fi gevélie-flshanals are

still olibpurudfes dhrabehesdeagt iAg fIBchani sm 26 in this state. However,

ink is further consumed in the record hg°HEF BENY dfthmitesn 1P AKhdwingf ed only
buf fer chanber 13" is

fromthg BEFfénrkchanberatd' toThyStalh | ume of . the
reduced, the plate 28 yields toglt he sgtrl?/én)g&%%]rﬁftreé? Rcmerihs AL to
separ at €°FF o BRefderdéyi nghaeohané sRenhfided S yoved downwardly in Fig. 12B)
, afd tgﬁ%ﬁ%&fﬁ%{Of the detection signals is stop -1 SEq@erp, it can
be confirng aFﬁRVﬁ§lndece¢o¢@iﬂgﬂ£h@qqmogg&%r éth the spring 29
squeezes. the én# intthe buffer chanber 13" to feed It iSetHH“?ééBFding

the TARTHERE. 25180 aghtebengnbodi et aghhge yOLHIre, o Lhe buffer

head unt1i |
chaﬁbe&hgﬂxﬂtc@gtainingchamber12'. Furthermore,therecordingdevic
| | e
iS5 originally designed not to leak ink from the recording head
éue to a pressure applied by the Pressurized fluid. Therefore
L0 ink will not leak from the recording head by the extent of pressur;
applied by the SPTing 29 of the buffer chamber 13’
?n the meantime, when the ink in the ink containing chamber 12’
?s all consumed in the recording operation and ink remains only
in the buffer chamber 13- {Fig. 12a), signals are still outputted
5 from the detecting mechanism és in this state. However, ink
is further consumed in the recording device, and then i;k is

fed only from the buffer chamber 137 . Thus, the volume f th
’ [} e

buff ]
er chamber 13/ ig reduced, the plate 28 yields to the sprin
g
29 and
retracts by AL to Separate from the detecting mechanism

(it ism i i
oveddownwardlylnPlg.12B),andtheoutputofthedetection

signals is stopped,
Con f
sequently, it can be confirmed that ink is reduced to
near

end. Af ] 1

ter this, the SPTing 29 squeezes the ink in the buffer
chamb g i

e€r 13’ to feed it to the Teécording head until the last (Pig

13). '
) In the embodiment, the volume of the buffer chamber 13’
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IS set to the amobunt to the extent that a few sheets of recording nedia
can be printed. Therefore, printing can be still continued even1n this
state and the next new ink cartridge can be prepared during this tinme. 5
Mor eover, when a defect is generated in nounting the ink cartridge on the
recordi ng device, the pressure in the ink containing chanber 12' is
dropped. Thus, the plate 28 yields to the spring, and retracts and
separates fromthe detecting nmechanism 26 to stop the output of the
detection signals. Therefore, abnormality. O can be known. In addition, in
t he enbgdiq;ga&nthebuffer chanmber 13' is constantly energized by the
spring +H % nheasihbigt di i ver, _the same advantage is
exerted in which the buffe(rjﬁt{:%g%bg?tigpvﬁast fof REFhes e od betbniting

5 set in the contracting

st ruct UPRAEEarhiee lret 1 roved parheirs sgoRstant | . ,
direction. I.n the enbodi nent, the i %E'c%fr}[%%rﬂ%ﬁaéh%%éﬂlizcoratr%uadwe

buf f er THahiéY th3s arateanfd gheedein N ¢h,the recessed parts 12 and 13
are foryed in the hard case and the gpen?ﬁés %tjfﬁg%%caﬂ’e]é%%mds are

seal ed WS H defotmabl e filns 17 and 18. However, the annul ar
3 di sposed around the pressurizing area of the closed-bottom

Proj echign £3..di sposed around th . | .
oXx 20 1§ sealed"tElthe BFYj eryronrdfeaaal seudi i g the L%%@%l with an
adhesi%%t§h§gecggﬁg%iq9ing as a sealing agent, for~exanple, TeHISI | ows

the pressurizing area ¢ttt FormEssnre mtaérimlgbén'@é{:ﬁ%ﬁ#‘l%ﬁ e
Furt heapores QQO%EQMP i@hﬁig. 4, the ink containing chanbe _agg o
. S the plate 28 yields to the spring,

ret
racts and separates from the detecting mechanism 26 to st
op

and

the output orf the detection signals. Therefore, abnormalit
.0 can be known. ’
Inaddition,intheembodiment,thebufferchamberlB'isconstantly
€nergized by the spring in the contracting direction. However
the same advantage is exerted in which the buffer chamber 13:
isformedtokmeabellowsstructureandthebellowspartisconstantl
5 set in the contracting directiop. '
In the embodiment, the ink containing chamber 12¢ and
the buffer chambe_r 13’ are configured in which the recessed parts
12 and 13 are formed in the harg case and the openings of these
Tecessed parts are sealed with the deformable films 17 and 18
However, the anpular Prejection 23 disposed around the
pPressurizing area of the closed~bottom box 20 is sealed to the
Projection 19 sealed with the film 17 with an adhesive also
functioning as 3z sealing agent, for exampie, which allows .the

res iz 1 ]
P SUrizing area to be formed into an airtight structure

Furth in Fi
érmore, as shown in Fig. 14, the ink containing chamber
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13" are forned into a bag 42 and a bellows 43,

and are connected by channel formng units 44 and 45 such as tubes, and_._
alternatively, they are forned in one piece. Then, the ink containing
chanmber 12' and the buffer chanmber 5 13' thus connected or thus fornmed in
one piece are housed in a hard case defining the pressurizing area of a
This nodification can al so produce the sane advant age.

pressurized' fluid.
as shown Fig. 25, a film46, which is separate fromthe film 17

Mor eover,

in the ink containing chanber of the closed-bottom box 10, may be provided
to the closed-bottom box 20 to define a pressurizing chanber 47., The film
I,c nmenber expandabl e and contractible

46 i s préfemals! Hormetre of raﬁﬁ

so as tp gress the film 17, and al erﬁ&?i@@?@?dthetbibnbég FBY, he attached

to the Boxors Wﬁbhamdﬂgyg<ddﬁng%%%dt§e E%essurizing chanber 47 expandabl e

and congractible. This modification c K G188 &k ef prmiveg samet s agly agd pge.

Besi des, ”iHBt §5 pebeshearfd hmé,@ng@i%ctt d to be distanced fromthe film
e §F§§§&?¢?Iﬁgddneanégﬁgﬁﬁgrizing

17 for(%i%%fi ﬁéianlr1this nmanner,
chanber T efPfe¢ onidepenge Ll the i_nk containi ng chamber 12
12 aP?i&%F $afif eirn chialviejroi ni ng

f|u5di9ﬁ§4yth€gis arrangenent elimnates an ai
part of the'c SSBPBSFF8ﬁ1D@xtbﬁstQo&h@dcﬁgs%géb%tton1 box 20. The
i th&ScP58eleBsRtOMbOX 20

cartri dgeagan. onpl eted by sinmply assenbling
and the cl osecé){eot%teﬁ”ﬂ&)??@ewrgssuamzshngiefay $h embl y process as
: . gRidelaYo £ RS APSKIE; Yo PEPSS
conpar et iwl i difts LASE,Of . vacuum tight joint. uid.
28180 produce the same advantage.

12' and the buffer chanber

Mo:.reover, as shown Fig, 15, a film 46, which is separate

O fromthe film 17 in the ink containing chamber of the closed-botton
. box 10, may be provided to the closed-botton box 20 to define
& pressurizing chamber 47., The film 46 is preferably formed

©f an elastic member expandable and contractible so as to press

the film 17, ang alternatively, the film 46may be attached to

- thebox 20witha slacktomake thepressurizing chamber 47 expandable
5 and contractible. This medification can also exert the same
advantage. Besides, in Fig. 15, the fiilm 46 is depicted to be

distancedq from the film 17 for clarification

In this manne
¥, the pressurizs
1Zlng area (pressurizj
rizing chamber
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The enbodi nent di scussed above enpl oys the nechanismusing the pressurized
fluid as nmeans for applying pressure to the ink containing chanber 12,
However, as shown in Fig. 16, a pressurizing unit, such as springs 48, nmay
be housed in the hard 5 case in the area f acing to the front surf ace of
the film27 formng the ink containing chanber 121 . This nodification can
al so exert the sane advantage, The energi zing force of the pressurizing
unit 48 is set to the extent of expanding the buffer chanber 13' to the
maxi mum 20 in the state that ink remains in the ink containing chanber 12
The vol une of the buffer chanber 131 is contracted at the point in tine
when the ink iT"e REbPAkmeonhtdl sviusp chanbes ehidl oiys Q@ﬁgg‘ﬁgnismﬁfhﬁ’il | ows
the detgcting nmechani sm 26 to detect ink near end as simlar to the above
and al |t§?/% ng‘?srﬁ%ﬂgzwmq%aismeaamm rgpp b rignpkbeshubfes ghanber 131.
In addi%éﬁggj in the nodification, the spring is used as the pressurizing
units. HOwWeVEti"%s Banaesr 19 t he Hawsodimenes sihown | tn FiFg.g.1516an zar ea for

hol di n re.js defined by the film46 in the area facing to the ink
cont ai %I% cEa!n%'- leljﬁg’}ﬁ“amd SPHB PRSP 48 i B2y bduaktiein pries suaridzed air
I's 3 nj R niy O jned area.. Alternatively, the defined area is

al | owed tolgommr?}r}cé%t ggj\hh?%%toa%h%tfﬁﬁélﬁh%?%fi@ﬁ Ghghe féAack? Eairmdngn t he

hard case an# &¢OnPaYSiAqRYD, hon,by util.izing.the elasticity of the
hard case. 5 Furthernore, |n1{e#2§gnngdli‘¥r%ﬂ°d]&réc dPPi T3F iR En&EEOf, the
- 53 the same advantage,

The energizing force of the pressurizing unit 48 is set

to the extent of expanding the buffer chamber 13’ to the maximum
10 in the state that ink remains in the ink containing chamber 12°.
The volume of the buffer chamber 13’ is contracted at the point
in time when the ink in the ink containing chamber 127 is consumed,
which allows the detectihg mechanism 26 to detect ink near end
as similar to the above ar?d 2llows printing with the ink remaining

L5 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

0 and the defined area is sealed after pressurized air is injected
intothe defined ares. Alternatively, the defined area is allowed
to communicate with the atmosphere through a check valve in the
hard case and to have a pump function by utilizing the elasticity

of the hard case.

5 Furthermore, in the embodiment and modifications thereof, the

._53_




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 mai n body side and
a wndow 20a is forned in the area facing to the film17 formng the ink
cont ai ni ng chanber of the hard case so that the film 17 can be pressed via
t he wi ndow 20a by displacenent of the drive source 49 as shown in Fig, 17.
According to this nodification, the pressing force of 10 the drive source
49 is released at the point in tinme when the operation of the liquid

ej ect i dPrappar vt sy mnit dedpuidtsippypes . hafhkecask. i rHdhevdtif fteye ebmgber 13'
can be returned to the ink containing chanber 12', and the agitating

ef fect XAMADRodtis avertedtineovieh tdlespréssthiz nbaditenfor eRampliéf er
chanber 13' 25 can be expanded to the maximumin the state that ink remains
in the 3 ACEESORTFR) Chamsér cap' castsphi the Rrestioalfowse, Thachiak in the
buf f er chanber #3; beﬁins to be consuyned and the volune |s contracted at

the poihtorF et PHE AGTRSER Ty heS (GHPeSRE hIERE L thiatfbed egbions al |
f he.det ecting ;mechani.sm 20_26 d t _ink
e L R e T T
e g g oo O% . remart A ;
Hgs T e 7e e REh AP e M dnkoonfa R PR MR "1

to the hidd efagdhadehat3thangi fhel thannel boessoanes] ivig 33n,0RG beifer
chanber 13" to the liquid delivery port 11 can be - 54

by displacement of the drive source 49 as shown in Fig. 17.
According to this modification, the pressing force of
10 the drive source 49 is released at the point in time when the
operation of the ligquid ejection apparatus main body is stopped.
The ink in the buffer chamber 13’ can be returned to the ink
containing chamber 127, and the agitating effect can be 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 12’ as similar to the above. The
ink in the buffer chamber 13’ begins to be consumed and the volume
is contracted at thepoint intime whenthe ink in the ink containing
chamber 127 is all consumed, and therefore the detecting mechanism
20 26 can detect ink near end. After that, printing can be done

"with the ink remaining in the buffer chamber 137.

Without mentioning it, also in the modifications shown
in Figs. 14 to 17, the channel for connecting the ink containing
chamber 12" to the buffer chamber 13’ and the channel for connecting

25 the buffer chamber 13’ to the liquid delivery port 11 can be
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formed by disposing a groove or a through hole in the hard case

configuring the liquid container. According to such the configuration, when
pressure is applied to the ink containing chanber 12' or pressure is
elimnated, 5 the liquid flows through the channels 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 1is generated. As

di scussed above, a detection signal of the amount of 10 remaining |iquid
can be obtained at the point in tine when the liquid in the liquid
cont ai ni ng chanber (first reservoir chanber) 12' is all consunmed and bel ow
t he maxifmmecdblhymeligposiegbuf esove ? n servaiJ «chanber) 13
Therefore, the detecF}on gEig%al ofh%?gﬁéﬁ&%ggﬁha?ighgﬂIéﬂﬁhﬁ?r oﬁ?ﬁ%ner

needs t ¢ igharniger e dannhied apdraddiefkor e surely than the anount of ink
in the liquid containing chanber is nonitored. In addition, even when the

signal is deteteafin Ettmguathpﬂmjebelfmgnsaltiémuhdeﬁj;&@sis@}e%lé?faﬁ.i)@d the
liquid remaining in the buffer chanber 13' allows liquid ejection
conti nub@s%'% of™a BPRERT RS neblaplet obl20f ot | pees20rPalsi eUimihytedn the
cas i IS Us or e liquid, a fixed set of sheets can be printe
%thgklﬁgdfthld fixed set of sheet b t ed
conti nubd&i gﬁﬂ‘% oWs, BTSN rdrepohainingd swhienmeteosi ghal grsodet ect ed
during priRtiLRg fYr thermore, when the operation of the Iiquid consum ng
: r ! i @ hihi
devi ce cause§@%F£§§hP% %&gge%ﬁﬁﬁ4ngfqﬂﬁephéhﬁlaﬂchééﬁﬁanhh%gchamb@manber
12', oribhe e [ t |_qui,d, copsum devi.ce - 55
1bheapQ fﬁé 90 £ &AL Fherefgke, the agitating effect
is generated.
As discussed above, a detection signal of the amount of
10 remaining liquid can be obtained at the point in time when the
liquide1theliquidcontainingchamber(firstreservoirchamber)
12% is all consumed and below the maximum volume of the buffer
chambex'(secondreservoi;:chamber)13'. Therefore, the detection
signal of signaling that the ligquid container needs to be changed
15 can be obtained more surely than the amount of ink in the liquid
containing chamber is monitored. 1In addition, even when the
signalisdetectedduringapredeterminedliquidejectionoperation,
the ligquid 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
interruptingprintingwhenthesignalisdetectedduringprinting.
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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Is stopped to elimnate pressure in an ink containing chanber 121, the

vol unme of the buffer chanber 13" is greatly varied to function as a punp
chanber. Therefore, it has the effect to agitate the liquid, and solids
can be prevented fromprecipitating 5 in the case of a liquid having an

I ncrease in viscosity and having solids such as pignments. The liquid
contai ner can be configured by a sinple process in which the hard case in
a predeterm ned shape is formed by injection nolding and the filmis
attached thereto. 10 Only the area where the liquid exists is configured to
be an independent product and it is sinply nounted on the hard case to
form t hetd isfippedritaisiemiffter ef mrssunehd muambenkokoneay ek agl enagpaponent s
is increased. The channel s connecting the separate areas can be fornmed 15
i n i nj ecdtd 'on the Fiodgmes ofhshkabdffasechambet HE chanrpleatdyevhetgdadtoof a

t ube orig groove. Therefore, a reverse-flowinto the ink containing
chanber HYICHOR HES | hKP¥FBwCharbern fThaketpiat olt heas btli¢ eef fbeber 13' is

i ncreased,, and the .gregter agitating effect can be obtained. 20 Second
Enbodi n@rﬁlﬁ%eeﬁﬁa esand seddna GfbaiPreTensrdlYompraciphtat ey of

t he 4 nventli qQn, nk cartridge.for an ink-jet recording, apparatus wll be
descsri beghvm' 1y ra%‘éeere ceatjé)l? 9 PRTFRY 2" FHSTed%e ahtl ?@S%?glw e®% showi ng
t he out g/5.A f i rtridge 101 according to this

embodi et & 58 St g BaHerd.

The liquid container can be configured by a simple process
in which the hard case in a predetermined shape is formed by
injection molding and the film is attached thereto.

10 Only the area where the liquid exists is configqured to be
an independent product and it is simply mounted on the hard case
to formthe liquid container. Therefore,thenumberofrecyclabie
components is increased.

The channels connecting the separate areas can be formed

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

20 Second Embodiment

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

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

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




21 are expl oded perspective views of the ink cartridge 101, and Fig. 22 is
sectional view of the ink cartridge 101 and its exploded view The ink
cartridge 101 includes a container body 102, and 5 this container body 102
is constituted by a first case nenber 102A, a second case nenber 102B and a
third case nenber 102C. As is understood fromFigs. 20 and 21, plural heat
caul king ribs 103 are forned at a peripheral part of the second case
menber 102B, and these heat caulking ribs 103 are inserted in plural 10

t hrough hol es 104 and 105 forned in the first case nmenber 102A and the
third case nmenber 102C, and are subjected to heat caulking. By this, the
first caseamnenrbgrld@ZiApesspekdibet weews tdle t3ecantt ceaseidpertierl , 1@28 and t he
third case nmenber 102C, and these three case nmenbers 102A, 102B and 102C
are united. 28513 seictdwnalll viea ofeidie ngkstaniotidae 181 kotd ptowxpdddeet ween
the case nenbers 102A, 102B and 102C. As stated above, the three case
menber sV1®2A, 102B and 102C are fixed by heat caul king, so that the
heat - caul ked _parts_can certainly receive force generated in the direction

of separatiHﬁh%ol?hec%%gélﬁ%ﬁb%gi WP It s AeT PeIntlddu@dd i nto
body 10713 FrRVTEREE BHTh WP i eIV Doy Tod TSt e BTREH nk i n
(1) a6y o LERILAEShE 0% thd I LA Sl nigat oot [1om
As 1s understood from Figs. 20 and 21, plural heat caulking ribs
103 are formed at a peripheral part of the second case member
102B, and these heat caulking ribs 103 are inserted in plﬁral
10 through holes 104 and 105 formed in the first case member 102A
and the third case member 102C, ana are subjected to heat caulking.
By this, the first case member 102A is held between the second
case menmber l02B and the third case member 102C, and these three
case memberxrs 102A, 102B and 102C are united.
15 Incidentally, a sealing structure is not provided between
the case members 102A, 102B and 102C.
As stated above, the three case members 102A, 102B and 102C
are fixed by heat caulking, so that the heat-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 beody 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 understocod from

25 Figs. 20 and 21, the ink delivery port 106 is formed in the first
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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 same surface as the surface in which 5 the ink delivery
port 106 is formed. This conpressed air introduction port 107 is formed in
t he second case nenber 102B. Further, an ink injection port 108 for
filling ink at the time of manufacture of the ink cartridge 101 is forned
in the same surface as the surface in which the ink delivery port 106 10
is formed. This ink injection port 108 is formed in the first case nenber
102A. The ink injection port 108 is closed by welding a seal nenber 150.
Besi des caae erehaeoudzununti ng prevention block 109 is provided on one
corner part of the container body 102 including 15 the sane surface as the
surface i n weiedidds iankctpresasrsy pdrt ih0bpdtheicnnpoesskd? aferi ntroducti on
port 107, and the ink injection port 108 are forned. This erroneous

mount i ng rfredaytiingn theockmp199s¢d ajivéntouthe ainhigre athbheaponbkimer t ri dge
other than the ink cartridge 101 with a correct kind of ink can not be
mount ed b2alysd Ohdes fhempdkitathei thfee 10M fFash a8 ﬁhédétléfﬁpﬁetin K¥mEEDf i nk
I's correctly nounted at a predeterm ned pasition when the cartridge

1019 s ﬁﬁﬁhf%&¥|4?hﬂm§ryhﬁﬁrét1@@C6PdFﬁémﬁﬁpaFH%EscomErﬁﬁﬁﬁﬁ ?hrFlgs 20 and
2L, 2 DUSBALID S 260 dos el el e L L SR RBIbelJ02A and
bottom si de Tn%%her, an ink injection port 108 for filling ink at the
time of manufacture of the ink cartridge 101 is formed in the
same surface as the surface in which the ink delivery port 106
10 is formed. This ink injection port 108 is formed in the first
case member 102A. The ink injection port 108 is closed by welding
a seal member 150.
Besides, an erroneous mounting prevention block 109 is
provided on one corner part of the container body 102 including
15 the same surface as the surface in which the ink delivery port
106, the compressedairintroductionport 107, andtheinkinjection
port 108 are formed. This erroneous mounting prevention block
109 is given such a shape that an ink cartridge other than the
ink cartridge 101 with a correct kind of ink can not be mounted
20 so that the ink cartridge 101 with a predetermined kind of ink
is correctly mounted at a predetermined position when the ink
cartridge 101 is mounted in the ink-jet recording apparatus,
As shown in Figs. 20 and 21, a bottom film 110 is provided
between the first case member 102A and the third case member

25 102C. This bottom film 110 liguid-tightly seals bottom side
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openi ngs of an ink chanmber through hole 111 and a sensor chanber through
hole 112 forned in the first case nenber 102A. Besides, a flexible ink
chanber film 113, a flexible sensor chanber film 113B and a flexible
pressuri zing chanber film 114 5 are provided between the first case nenber
102A and the second case nenber 102B. The ink chanber film 113A and the
sensor chanber film 113B are integrally forned of one film The ink
chanber film 113A and the sensor chanber film 113B liquid-tightly seal
upper side openings of the ink chanber through hole 111 and the 10 sensor
chanmber through hole 112 formed in the first case nenber 1.02A. Besi des,

the pregpehkaigRdcehairierk Ehhibé 4 latdidiohblle sealsnd ansepsor nthaiber
pressuri zi ng chanber recess 115 fornmed in the second case nenber 102B.
Here, tharsaghohcetkanier folimedglinhohe fiPst scése meehlbber MEOAR. 15 a
substantially square section. By this, reaction force at the tinme of

def or mat i on Bk stike ss easrexcitdrebenkf¢hantiel3BiBacbh@s asfidkkiblamenschecones
possi ble to deformthe sensor chanber film 1138 by a | ow pressure.

| nci denthimperotfhsm piaBerndl 2 Setitdrapresaped 26ndt aoakasof11m o thanber

t hrough hole 112 include a circle and pol ygon ot%g& t han a square, A seal
rubBer #¥8 PEoidaftehetyeeRetPRKE el V&SF e¥0802RoPRACEHH THET r st
t he

cave Tebel OB e MR Ve DoMind2D &3y LISELALAL USSRl el he
at nid“%!im?%lBB are integrally formed of cne film. The ink chamber
film 113A and the sensor chamber f£ilm 113B liquid-tightly seal
upper side openings of the ink chamber through hole 111 and the
10 sensor chamber through hole 112 formed in the first case member
lOZA.Besides,thepressurizingcﬁamberfilm114airtightlyseals
an opening of a pressurizing chamber recess 115 formed in the
second case member 102ZB.
Here, the sensor chamber through hole 112 is formed to have
15 a substantially square section. By this, reaction force at the
time of deformation of the sensor chamber £ilm 113B becomes small,
and it becomes péssible to deform the sensor chamber film 113B
by a low pressure.
Incidentally, otherpreferable sectional shapesof thesensor
20 chamber through hole 112 include a circle and polygons other
than a sguare.
A seal rubber 128 is mounted to the ink delivery port 106
formed in the first case member 1022, 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

_59_




of a flow path for communicating the sensor chanber recess 112 and the ink
delivery port 106. Figs. 26 and 27 are perspective views show ng the first
case nenber 102A under nagnification, and as shown in Fig. 26, 5 fixing
hol es 127 for fixing the erroneous nounting prevention block 109 are bored
in the first case nenber 102A. Besides, the ink injection port 108 forned
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
chanmber through hole 111 and the sensor chanber recess 112 are

communi cated wi th each other through a narrow conmmunicating path 135.

Further,¢t i ha el iRGAT: t1he ¢armiBheateshahbér tdwednkildel i very
port 10%ft%?%§§%%2hgﬁeck véive nnunt%ﬁb part 131A in which the check val ve

131 is gispesediArdaaafi-tigrpapenibeg 15 part 131E in which the filter 130
Is fitted. Next, a detection unit 116 disposed in the inside of the ink

cartridge 10g;i 4kl | 2beagdaseni bed peibpeetevenceets Fhygsin@XEhe ofPHT In the
detection unit 116, its output signal is changed 20 in accordance with a
change tasermesbes DO2A nkndew tregroidiitcetiam, Body 2s0ghenangRdf b5 wifet her t he
pressure of the conpressed air 1is actually applied. Besides, this

det Bct | Bhximgt hel6sdigvt &bryfidépacthewABFRRECYE HITAHBEMRS FITTHR St Bt ed in

the inside of the ink cart[idge 101 is a gredeterniy&%&value or nore. 25
Thi s debdeekom0fnpre1p6rPActDdEEeatiFFFE nG2SBaPReRbe 7 60

Besides, the ink injection port 108 formed in the first
case member 1023 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 axe
communicated with each other through a narrow communicating path
135. FPurther, the sensor chamber recess 112 communicates with
the ink delivery port 106 through a check valve mounting part
131A in which the check valve 131 is disposed and a filter mounting
15 part 131B in which the filter 130 is fitted.
Next, a detection unit 116 disposed in the inside of the
ink cartridge 101 will be described with reference to Figs. 23
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.

This detection unit 116 includes a spring seat member 117




havi ng an outer dianmeter shape capable of being novably inserted in the

I nsi de of the sensor chanber through hole 112 fornmed in the first case
menber 102h, and this spring seat nmenber 117 is novably nounted to a guide
projection forned in the second case 5 nenber 1023. As a nounting nethod,
the guide projection 118 fornmed in the second case nenber 102B is inserted
in a through hole 117a of this spring seat nenber 117, the tip of the

gui de projection 118 is subjected to heat caul king, and the spring seat
menber 10 117 may be nmade not to cone off fromthe guide projection 118.

By this, the spring seat nenber 117 is novably nounted to the guide

pr oj ect itV ilrid anAsustat dtkrebione shsipeceapiiel s pri hglsgaﬁovam]rm&nskﬂeids
nounted to the guide projection 118 by heat caulking, its assenbly is
easy, arih ithg singimbcedfsahe senpeovibambe nothiroiggll hadiee Mi2t K oameshiihi cat ed
structure whi ch becones necessary in the case where, for exanple, a paw
for hookih®y ﬁlsrf’ﬂbrc‘rﬁﬁﬁ m%egeﬁtﬂémyandl‘ﬁhml%p@m seat gregien d1dnddre t he
novenent di stance of the spr%ﬁg?seat menber 117, it isS necessary to form

the gui d¥ PedIBHed s 809 é?reﬂjle\Fé?llyP“I éﬁémegolBéé}?%%C% &Ad€her

I n tho exanple, as shown in Fig. 32, a guide projection 118
S 1?% rrg’be glqje#)atlvely short, an inside tube part 117A of the spring

soat Terber W o\ LIRS AL S Sl LN Nt By hsidl ybe bt

117A may be _ 't he g p ction 5 case,
the tipfe tha-qii Q.easpar XS 0N 038 kS Dﬁ’ée§f@d&% ed i cu®lhole 117a

of this spring seat member 117, the tip of the guide projection
118 is subjected to heat caulking, and the spring seat member

10 117 may be made not to come off from the guide 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, for example, apawl forhookingis formed. Incidentally,
in this case, in order to ensure the movement distance of the
spring seat member 117, it is necessaryto formthe guide projection
118 to be relatively long.

20 Besides, as another mounting method, for example, as shown
in Fig. 32, a guide projection 118 is formed to be relatively
short, an inside tube part 117A of the spring seat member 117
is formed to be relatively long, and this inside tube part 117A
may be slidably mounted to the guide projection 118. In this

25 case, the tip of the guide projection 18 is not subjected to
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heat caul ki ng. A conpression spring 119 is provided between the spring
seat nenber 117 and the second case nenber 102B, and the spring seat
menber 117 is urged toward the direction of going away from5 the second
case nenber 102B by the spring force of this conpression spring 119. The
spring seat nenber 117 and the conpression spring 119 constitute part of
the detection unit 116, and at the sanme tinme, constitute a pressurizing
unit for pressurizing the ink in the 10 inside of an after-nmentioned 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
construgieed daaitkig:ipl mpl e mechani sm Besides, the detection unit 116

i ncludes a contact type 15 switch 120 which is opened/cl osed by pressure
actual |y appla edbmgreddien Herdihd ha ccant airmeideaddpetW2ehr aet Bepréagpr essed
air. This contact type switch 120 i ncludes a novable side termnal 120A
di spl acee aly miembepr €35uard acheadoorabplisedmenbehel 021, iand tthe spmtiapner
body 102 fromthe conpressed air, and a fixed side 20 term nal 120B

di sposedeas hembppodltels sindes hovabHethe dd negtijionabf ARy am&y &B0EbI e
side termnal 120A and the fixed side terminal 120B are respectively nmade
of Sondiidiei ¥ecendsEse Henper d 02BPY the SrRIgHf Aere oLt Hel H5PRBressiae
termnal 120A i s pressed by a peripheral part 117B of the seat nenber 117
so t hat SPE4Y ril&\?gd 25 (Fig. 32). - 62

The spring seat member 117 and the compression spring 119
constitute part of the detection unit 116, and at the same time,
constitute a pressurizing unit for pressurizing the ink in the

1o inside of an after-mentioned sensor chamber 142 (Fig. 32). As
stated above, the spring seat member 117 is urged by the compression
spring 119, so that the pressurizing unit can be constructed
by the simple mechanism.

Besides, the detecticn 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

(Fig. 32).




An |1 C board (I C nodule) 121 adjacent to the contract type swtch 120 and
having a control 1C 160 is disposed on an inner wall surface of the second
case nenber 102B, and this IC board 121 is fixed by a fixing rib 122 and
by heat caul king. The 1C 5 board 121 includes contact termnals 123 with
whi ch the novable side termnal 120A and the fixed side termnal 120B cone
in contact. The novable side term nal 120A and the fixed side term nal
120B are fixed to convex parts 102B01 provided in the second case nenber
102B by, for exanple, heat caul king so that the novable 10 side term nal
120A made of a plate spring nenber and the fixed side termnal 120B are

brought i nt 0 s 635 WigsONRChoUk LB LIey JERRALH \6 EAR BBhcEEE pgbs 123 by

the spring force. Besi ate 121 incl es an ante

124, andatdising t&HHe h@%.%@”@ asa*e%l 174, mpmwaugﬁbts@a b SRdennds | n a
non-contact manner (wireless) by an electric wave between the ink-jet

recor di ng lAppAITitse @¥dthheskEohaat dsd 2emadnd 1ioMeEQr Bl eRiandcebegtdi C
power are transmitted. Incidentally, the conpressed air introduction port
107 forned iis fiheedsdoord fdadagneriierl 2Z202Bdcbymbeatatasliind. thiee IC
pressurizing 20 chanber recess 115 through an air flow path 125. Besides,
in Ag. b2erd dikdr enééuﬁam@mte@s tdaminad sal €3 [watiweihdichgtharmevante t he
pressurizing chanber film 114 is airtightly connected to this film welding
part 12@1%%eﬁmé§§hrlﬁ%ﬁgl%*ﬁh% fF§eéc§d-§tei ?%ﬁ@d‘%@%@@@dﬁﬂ%‘&%@c'ﬁ 25

merber e mov % e?gggglggkﬁggél]ff%A gs fgé&“sl e ermlnal 15%%

are fixed to convex parts 102B01 provided in the second case
member 102B by, for example, heat caulking so that the movable
10 side terminal 120A made ¢f 2 plate spring member and the fixed
side terminal 120B are brought into pressure contact with the
respective c¢ontact terminals 123 by the spring force.

Besides, the IC substrate 121 includes an antenna member
124, and by using this antenna member 124, communication is made

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

Incidentally, thecompressedair introductionport 187 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

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




film2114 and the like. Figs. 26 and 27 are the perspective views show ng
the first case nenber 102A-under magnification, and as shown in Fig. 26,
the fixing holes 127 for fixing the erroneous nounting prevention 5 bl ock
109 are bored in the first case nenber 102A. As shown in Fig. 27, the seal
rubber 126 is nmounted to the ink delivery port 106, and the val ve body 129
Is inserted in the inside of the ink delivery port 106. Besides, the
filter 130 and the check valve 131 are provided 10 at the m dway of the
passage for connecting the ink delivery port 106 and the sensor chanber

t hrough hole 112. Besides, the ink injection port 108 formed in the first
case nemtidin N1Q2A argbmenildddees Wi th the i nk chanber through hole 111
through the 1ink injection passage 132. Besides, the ink chamber through
hol e 15 111 aHdist.h@6samd @7 elanbee Hewrspegtt ivel view2 shrevwicumtinei faret vvi th

each other through the narrow conmunicating path 135. InC|dentaIIg
Fig. 26casef Beawes AGRdr 3P§GI3@A9&h€IlQQBB>THerﬁﬁCb S |Shows dPngipar? and
the ink chanber film 113A_a sensor chanber film 113B are
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Besi des, ereénce nuner al not es
106, and the valve body 1289 is inserted in the inside of the

ink delivery port 106.
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. Besides, the ink chamber through hele
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
dencte film welding parts, and the ink chamber film 113A and
the sensor chamber film 113B zre liquid-tightly connected to
20 the film welding part 133A and the film welding part 133B,
respectively.
Besides, in Fig. 27, reference numerals 136A and 136B denote
film welding parts, and the bottom film 110 is ligquid-tightly
connected to the film welding parts 136A and 136B,

25 Besides, in Fig. 27, reference numeral 134 denotes a seal
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part, and in this seal part 134, after ink is filled into the container
body 102, the ink injection path 132 is sealed. For exanple, the seal part
134 is used as described below. The check valve 131 and the filter nenber
130 are mounted to the first 5 case nmenber 102A, and the bottomfilm 110 is
wel ded to the welding part (the filmwelding parts 136A and 136B, the

wel ding part of the periphery of the check valve nounting part 131A and
the filter nmounting part 131B, the wel ding- part of the periphery of the
ink injection flow path 132) of the first case nenber 10 102A. At the tine
of this welding, the bottomfilm 110 and the seal part 134 are not wel ded.

Further pate inlg Gharbals fdddm Bh3A 1a0d hRecgenaRrishapbesafifve 3B are
wel ded to the filmwelding parts 133A and 1335. After the assenbly of

these, aditedeiar Bowd 1@ OWHe Gink AkjestiBheghed 1B oughsédged Nkrdmj ection
port 108 15 into an inside space forned of the first case nenber 102A, the
bot t om feidamplE), thees¢ak w4 f5lus€d 3A dasct iced eretlaw .citasbeieck i | m
113B. After this injection, the ink injection flow path 132 is seal ed by
wel di ng vielerebdiXlorarfd Itinel i Jdred egbeeall 3paere meUntéd thethé nElodt t he

i njection, since the ink delivery port 20 106 is used as the opening for

di séhar giarfg nhabarrl Q3R+ padi tat dettopabielwi 18si ¢ Weldgdnt hhrore digreasi ng
the pressure in the _inside  space, in_the case_where the valve body 129 is

i nsert e®35Ht d thend il ived b d me Ttk 1d6Ri 98Fy 1pBFt 108 Wi R¥H rubber
125 1S RN ey B SRk R e ORI §aLRChAETRS of the
filter mounting part 131B, the welding part of the periphery
of the ink injection flow path 132) of the first case member

10 102A. At the time of this welding, the bottom film 110 and the
seal part 134 are not welded. Further, the ink chamber film 113A
and the sensor chamber film 113B are welded to the film welding
parts 133A and 133B. After the assembly of these, a predetermined
amount of ink is injected through the ink injection port-loa

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

of 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 reducing apparatus. A tank unit is constructed by the
first case nmenber 102A, the ink chanber film 113A, the sensor chanber film
113B, and 5 the like. As stated above, the first case nenber 102A side is
constructed as the tank unit, and the second case nenber 102B side is
constructed as the pressurizing unit, so that the nunber of parts is
decreased and cost reduction is realized, and further, it becones possible
10 to recycle the pressurizing unit. In the ink cartridge 101 according to
this enbodi nent, as ~shown in Fig. 26, the fixing holes 127 for fixing the

er r oneous29 MM vadi Pr=eNe Ric0A nkli 0ek s p99: a1 & RO§EN d Ndriurdsl menber
102A constituting the tank unit. As s atgd above, thg:erréﬁé%EE %g%ﬁounting

prevent itore hhwoode 1Y icr pr patetadiad Adiidiank dfpadradide, So that it is
possible to certainly prevent a mstake in conbination of the kind of ink
stored in the ttamk wmitt disdcbhetkundedf by hehe ef 1 05t Qs dTRieRiberd 1pRBYENt | ON
block 109. Fig. 28 is a plan view showing the IC board (IC nodule) 20 121
i ncor porfdteéquh ghrembawk fiakm rilfde 200 wedero mugrimbiecatfiidm 1188¢ asdshown in
Fig._28, the pair of contact termnals 123 are fornmed on the IC board 121.
Thefbaiﬁhﬁ IddtR-act terminals 123 are di sposed side by side along the |ong

si de directi?%;of %hﬁ | C board_121. Incidentally, the |C board 121 is
di sposed in theS D8 FAEPAE ot NG THNEAT RBETBE Y iffg 1ecPpstrgRgedi de

direc“(ygéﬁétankunit,andthesecondcasemember102Bsideisconstructed
as the pressurizing unit, so that the number of parts is decreased
and cost reduction is realized, and further, it becomes possible

10 to recycle the pressurizing unit.

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

15 mounting prevention block 109 is provided at the tank unit si&e,
sothat it ispossibletocertainlyprevent amistake in combination
of the kind of ink stored in the tank unit and the kind of the
erroneous mounting prevention block 109,

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

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

IC board 121. Incidentally, the IC board 121 is disposed in the

25 inside of the container body 102 while its long side direction




I's coincident with the long side direction of the container body 102 of
the ink cartridge 101. Besides, the antenna nenber 124 is formed of the

coi |l -shaped pattern on both sides of the I C board 121, and the pair of
contact 5 terminals 123 are di sposed outside the antenna nenber 124 forned
of the coil-shaped pattern. Further, the control 1C 160 is provided on the
| C board 121, and this control I C 160, together with the Pair of contact
termnals 123, is disposed outside the antenna nmenber 124 forned 10 of the
coi |l -shaped pattern. Fig. 29 shows a nodified exanple of the IC board 121,
and in this nodified exanple, a pair of contact termnals 123 and a

| 9sCeb nd LNy ' !
control ysCcb8Pcarendi GpORCghd Q%ﬁs@@eaﬂﬁ%cg}?@}e{zﬂé%dbrt Tk p8hyd

coi |l -shaped pattern. 15 Fig. 30 i's a bl ock diagram show ng a

the inkC2ardf idge MK dsrtmidged dgin an ink-jet recordi ng apparatus 200.
As shown in Fig. 30, conpressed air froma pressurizing punp 201 of the

i nk-j et recorfhsiglesppaheatarst 200 membatrigiicedfoiméd o hend Boidesabpkhe ink
cartridge 101 through the conpressed 20 air introduction port 107. By this,
ink is dNhRETeanthem thisles ak et T¢ergapda21106ndfthiehpal nkefcabheadge 101,
and the ink s sugglied to a recording head 202 of the ink-jet recording
appat at FETTER 1STRE 3cakpEsRaFes putsidappie entienom térsbenkddefornedr di ng

ﬁgﬁﬁggzﬁﬁrﬁﬂg(§§if{§§?ﬁ§§iééﬁiéiﬁﬁfigge 101 can be mniaturized, 25 and
Further, the contrel IC 160 is provided on the IC board
121, and this control IC 160, together with the pair of contact
terminals 123, is disposed outside the antenna member 124 formed
10 of the coil~-shaped pattern.
Fig. 29 shows a modified example of the IC board 121, and
in this 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
suppliedtoaImcordinghead202oftheink—jetrecordingapparatus
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.

- 67 -



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 apparatus
200 side. An output signal. of the detection wunit 116 provided in the
inside of the ink cartridge 101 is 5 transmtted fromthe antenna 124 in
the ink cartridge 101 to the antenna 203 in the ink-jet recording
apparatus 200 side in a non-contact nmanner. The detection signal of the
detection unit 116 received by the antenna 203 is sent to a control part
204 of the ink-jet recordi ng apparatus 200. The control part 204 10
controls the pressurizing punp 201, the recording head 202, and a driving
nmechani sm 205as uaft @sn& 28 rigel aBesirdes, thoeahtehoarxk 4k frixdaled in the
inside of the ink cartridge 101 has a function of storing information

rel ati ngth¢ dntsheld nk tihe ihé daktciaide ldgearkdls pslh ided LAl Qtedinken ettel at i ng
15 to the ink stored in the I1C board 121, together with the detection

si gnal ofecdred oy cnparaturd 20016ides Ar andipiutt edghelt b the eletect2@8 in t he

ink-jet recording apparatus 200 side fromthe antenna 124 in the ink

cartri dgeni®1l 3% derovheed nior g i s ideoradd the irte qactisésioe 2121 iis t he

infognai%gn relating.to, for exanple, .20 a remaining anount of ink in the
art

i nk FTHYERIBES (FEOR  The MtSTHIR 13k Hoddie Adtb SR rsringe a0d CRe | ke.

| nci dent i n_thi.s.enbodinent, although the output .signal. af, th
detect ottt e D F I ShE col-T5t TR e R S P Cusieacts 200
in the n@%—&%ceac@aaﬁsewmeh@%_e@@&sggéfg&;f APrRL AL g slgnal  may

be transmtted in a contact manner in -
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 contxols the pressurizing pump 201, the recording head 202, and
a driving mechanism 205 such as a carriage.

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

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

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

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

25 and 203, the signal may be transmitted in a contact manner in
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which an electric contact provided in the ink cartridge 102 is made to
cone in contact wwth an electric contact provided in the ink-jet recording
apparatus 200 side. Next, the detection operation of the detection unit 116
S 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
showi ng the ink cartridge 101 in order to describe the detection operation
of the detection unit 116. As is apparent fromFig. 10 31, an ink reservoir
chamber (first liquid reservoir chanmber) 140 for storing ink, an ink
pressuri zing chanber 141 fornmed above the ink reservoir chanber 140, and a

sensor chdrddean( seeetdild @@hﬂacteﬁﬁéVﬁﬁédQﬂﬂﬁﬁﬁfhn¥4ga959iﬂg§dl§i m dway
of a flow path for connecting the ink reservoir chanber and the ink

del i ver matfe por tcol®6 iar edmyamd wviinht Be iensicdeief cbhcagonbabhesedody 102 of
the ink cartridge 101. Incidentally, in Fig. 31, although the conpressed
air |nﬁh@du@M1m¢qMIQCQMﬁﬁnqsmppﬁuadumnzw@eswnaer surface of the ink
cartridge 101, it is preferable that the conpressed air 20 introduction
port 107 i s Nerred the tdet esdriens opEass ias ofietber fatectionwmih 1he ink
formed. A part of a wall formng the ink reservoir

del iver rt,.106
char?oer%fﬁglﬁdﬁ'ngrréd’@ GPTHRE S r"'er’péhéh’BéFhf ilefh wi3A be gaseribted wilih forning

the sen chanb 42 |s f the flexible sensor chanber film 25
113B, %%ereQFt %P #1 3gagﬁ|§d ‘the ink pressurizing chanber - 69

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

10 31, an ink reservoir chamber (first liguid reservoir chamber)
140 for storing ink, an ink pressurizing chamber 141 formed above
the ink reservoir chamber 140, and a sensor chamber (second liquid
regervoir chamber} 142 provided at a midway of a flow path for
connecting the ink reservoir chamber 140 and the ink delivery

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

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

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

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

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

- 695 —




141 is made of the flexible pressurizing chanber film 114. Since the ink
pressuri zing chanber 141 is airtightly sealed by the pressurizing. 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 |ike are disposed.
Figs. 31A and 32A show a state where the ink reservoir chanmber 140 is
sufficiently filled with ink, and the conpressed air is not introduced in
the ink pressurizing chanber 141. In this state, 10 since the pressure of
the conpressed air is not applied to the ink in the ink reservoir chanber
140, thadinsigendfe tde thek Mesdile preeBarbeind4ohiset heianndspheric
pressure. Accordingly, the spring seat nenber 117 is pressed to the inner
wal | bottom dfiridee tbhenik peesshadyih@2chmmiddreldpring irdrightdly séeled
conpression spring 119, and 15 in this state, as is apparent fromFig. 32A
t he nova ehepdessueipingichapdardiilinhkl Lohbapresypee o tlehcamprasged he
fixed side termpal 120B are in contact with each other. That is, in this

state, tHe& devrsduaemhdnipi EBR 1p9ide oh thee iok seateipesndlét ismotktate).
20 Figs. 31B and 32B show a st t% ig mhicP the ink reservoir c¥ﬂpber 140
of the TR EfyCLGL Sipécﬁuﬁ-r‘qi cI"@REFyY PRI PRETUR t R°2F nRETRAE the
conpressed air is introduced fr th e aLr_in duction port 107
i n'?g ch‘ Shside o SStr}‘hcgl isﬂ%%ﬁrgeslgg ia?%nggggggggegri4il%}§o%%g' pressur ipzi ng

punp 201. 25 gy d s eRRosh BRbw MED: 8 WRLSESHE: AR MNAd v ARPLL &L - 70

140 is sufficiently filled with ink, and the compressed air is
not introduced in the ink pressurizing chamber 141. In this state,

10 since the pressure of the compressed air is not applied to the
inkinthe ink reserveir chamber 140, the insideof the inkreservoir
chamber 140 has the atmospheric pressure. Accordingly, the spring
seat member 117 is pressed to the innerwall bottomof the container
body 102 by the spring force of the compression spring 118, 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 pi"essurizing
chamber 141 by the pressurizing pump 201.

25 In this embodiment, when a pressuré actually applied to
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the ink in the ink reservoir chanber 140 by the conpressed air is P1, and
a pressure actually applied to the ink in the sensor chanber 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. More 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 anobunt of the ink stored

in the i daxofir RReSERAROLeShAUBEE dHZnbdhem o Py thidl sonpbedssniirt he
pressure of the conpressed air and the spring force of the conpression

spring X9 pareagat asprébatr Plactuf2 Midpt ik MbNhs sk abl ichkedenddr As
stated above, the maxi num pressure P2-MAX of the conpression spring 119 is
made snadhagbetthdd 2 hey prhes speirigfl fofreet g chepcespiressapn, spoithatl® he
detection unit 116 can be operated wthout fail. Besides, in this

embodi melrst Pthé@eaPgﬁ@§§uﬁeoﬁo§beb?OmBE@¥$Qﬁ1axﬂ)am&?é@eaFPFhEthﬁﬁc%f

deformati on of the ink chanmber film 113A and the gressur|2|n? chanber film
114 Is Pf, thgonpsressonsRILNg hé? adPpt¥s 88 Pt E Y AfidotEEl=Pr bR e

d trod t 107 to th hanber 141
o P e Mt nPe T ke G e O PR S ChE o RO PEFERTEF 1 ho

gg?ggf?%#é&JﬁfZﬁi?wlggc%%%g%deaéggréQthéé s coﬂ%@eséﬁ%n?aﬁ%uh%, the

pressure P2 applied to the ink in the sensor chamber 142 by the
spring force of the compression spring 119 is changed within

10 a range of P2-MAX to P2-MIN in accordance with the amount of
the ink stored in the inside of the sensor chamber 142. Then,
in this embodiment, the pressure of the compressed air and the
spring force of the compression spring 119 are set so that P1
> P2-MAX > P2-MIN is established.

15 As stated abeve, the maximum pressure PZ-MAX of the
compression spring 119 is made smaller than the pressure Pl of
the compression air, so that the detectionunit 116 can be operated
without fail.

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

20 force at the time of deformation of the ink chamber film 113A
and the pressurizing chamber film 114 is P4, and a pressure of
the 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

spring 119 are set sc that P1' - P4 = Pl > P2 is established.




By this, even in the case where the reaction force is generated at the
time of deformation of the ink chanmber film 113A and the pressuri zing
chanber film 114, the detection unit 116 can be operated without fail. 5
As shown in Figs. 31B and 32B, the pressurizing chanmber film114 is
pressed to the ink reservoir chanber 140 side by the pressure of the
conpressed air introduced into the ink pressurizing chanber 141 and is
defornmed, and the deforned pressurizing chanber film 114 conmes in contact
with the ink chanmber 10 film 113A, and the ink chanber film 113A is pressed
to the ink reservoir chanmber 140 side and is defornmed. By this, the ink
in the ink reBethdis; estanberthddddeswinessheirzedtiandfdhe ps geavrezed i nk
flows into the sensor chanber 142 through the comrunicating path 135. 15
Then, t het semsdrinchafbdefbrhat 14881 shoefioknedampear £i by 113 apteskare of
the ink having flowed in the sensor chanber 142, and the spring seat
menber 1RTe$sUpteEeedchanker Bgdl nistd t+ Hdie sistiesd oor eeisf likecsonpeessi on
spring 119. Then, as is understood fromFig. 32B, the novabl e side

t er mi nal CRODRE Y Y Heh@ohtErtL 20 type switch 120 is pressed by the

pressed-up spring seat, nenper 17 and j.s pressed upward. By this, the
rmva%l e side A2rPWE 1M HMSn %é’?”?‘:]dﬁ@@'sit&? PéleﬁisﬁéllziQEBcgf"@bEEpar at ed

[1om eachy e 12 B1OUGE 2. WAL SO LGNS AALLDC BENARL B0e

the case yhgrfedherd Nk i thd Neode SRIETMY intrbluced into the ink
pressurizing chamber 141 and is deformed, and the deformed
pressurizingchamberfilm114comésincontactwiththeinkchamber

10 film 113A, and the ink chamber film 113A is pressed to the ink
reservolr chamber 140 side and is deformed. By this, the ink
inthe ink reservoirchamber 140 ispressurized, andthepressurized
"ink flows into the sensor chamber 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-conductieon state}.

25 That is, in the case where the ink in the ink reservoir
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chanber 140 is pressurized by the conpressed air, and the pressure of the
ink in the inside of the ink reservoir chanber 140 and the sensor chanber
142 has a predeterm ned value or nore, the contact type switch 120 is put
in the off state. 5 That is, in the detection unit 116 of the ink cartridge
101 of this enbodinent, the ink in the ink reservoir chanber 140 is
pressuri zed by the conpressed air, and the pressure of the pressurized ink
in the ink reservoir chanber 140 is transmitted 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

val ue, thambet, 1404 sPpLESHHE£izER bIPHd edmbeekbedidik || ind RBeSeReosu £hanber
142 by the spring force of the conpression spring 119, the spring seat

menber b7 thies ipikedsed hepdausd dep cifothbeitiRpeeskk bl r posatiben, 1 &hdadde
contact 15-type switch 120 is put in the off state. Incidentally, this
enbodi mshe isencons chastted Jdéchhialsat phedetehmispdi ngleeatr meber UHE

di spl aced agai nst the spring force of the conpression spring 119 by the
i ncr eas€obkagh Gapeofswiteh d@fsdrs envanbar thg2oféaghetethe vicinity of the
limt point (upper 20 Ilimt position) in, the_displaceable range, it cones
in Contact WAL e rovabice detgEtiaPnPRAF 1262CANEPE NE FoRb B149%e

o 00 12008 sl Boabiesyyl B RIDRRTERL 1S PESILEL P Such
25 of t1hgoSeRsQ LNAMGed byehld3BohfrERse8Md: 2, PLESSIE FPPLLGFL o 3
the pressurizedink in the ink reservoir chamber 140 is transmitted
to the ink in the sensor chamber 142. At this time, in the case
10 where the pressure P of the ink in the inside of the sensor chamber
142 is higher than the predetermined value, that 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 iz 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 peint (upper

20 limit position) in the displaceabkble range, it comes in contact
with the movable side terminal 1203 and the movable side terminal
120A is displaced.

Besides, this embodiment 1s constructed such that when a
pressure loss by the reaction force at the time of deformation

25 of the sensor chamber film 113B is P%, and a pressure applied
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to the sensor chanber film 113B fromthe spring seat nmenber 117 is P2', Pl
> P2' + P5, and P2' - P5 = P2 > P are established. By this, even in the
case where the reaction force is generated at the time of deformation of

t he sensor chanmber film 113B, the 5 detection unit 116 can be operated

wi thout fail. Besides, as described above, in this enbodi nent, the sensor
chanber through 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 PS due to the deformation 10 is |essened.
Besi des, this enbodinent is constructed such that when the pressure | oss

in the ngtf ePaldy e . 1 rdlng
appar at us 25!0@:@5 P3, flglflq‘éfjb%hzﬁ ?LIP% 123@ ! F?’ghe%£%%é$g‘§f“ |ca ??

m ni mum i essuy epP2> MN of HE5, they qqrvpr-ew QN pIPRI BYatdOe DESOIBSHE rgef
than the pressure loss P3 of the ink flow path. By this, alnpst all ink

exi sti ng@y rchithe eversdn thandmse Wk reanhber et bomlfordr) |1‘ée§§1de:f:§@@ait he ink
delivery port 106 by the spring force of the conpression spring 119. 20

| nci dentall Ihze &itimee off hde peematren neft édeasgntor @hassar ifZilng1168Be sleasor
chanper 142 nmay be spmller than the pressure necessar for pressurizing

t he ¥ nk 9ERF VAT Whbhberé 10BN bahiopeadssumilzhayt fokte is generated by the
conpr essi on r| ng 119 as in this enbodinent, so that the ink cartridge

101 can be $78F 985 SRtPTRAPCIEr U+ P FG iGoSTPRAHGRE + EdgcEeNSaT 74
chamber through hole 112 is constructed to have the substantially

sguare section, sothat thereactionforceat thetime of deformation
is lessened, and the pressure loss P5 due to the deformation

10 is lessened.

Besides, this embodiment is constructed such that when the
pressure loss in the ink flow path from the ink cartridge 101
to the ink-jet recording apparatus 200 is P3, P1 > PZ > P3 is
established. More specifically, the minimum pressure P2-MIN of

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

20 Incidentally, since the pressure necessary for pressurizing
the sensor chamber 142 may be smaller than the pressure necessary
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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Further, this enbodinent is constructed such that when the water head
difference of the ink cartridge 101 relative to the recording head 202 of
the ink-jet recording apparatus 200 is P7, P1 > P2 > P3 - P7 is
established. By this, even in the case 5 where the recording head 202 is

| ocated at a position higher than the ink cartridge 101, ink can be
certainly supplied from the ink cartridge 101 to the recording head 2D2.
In the ink-jet recording apparatus 200, when ink is consuned, the anount
of ink in the ink reservoir chanmber 140 is decreased, 10 and the vol une of
the ink reservoir chanber 140 is gradually decreased. At this tinme, when

the remai ni ng,apRERt ©fid RanHou: g E@kc5§§€f\}(€¢]éd NAIPehat40nts the

predet erm ned val ue or nore, the pressure of e conpressed alr applied to

the i nkwatet higead ki f £SESVES loC v ankl48rksibpanshitiedat hrough dihe ink to
the 15 ink in the sensor chanber 142. Accordingly, in this state, the
state ireehidinghkesyr20y seathereimieridd 7réso s etbpwidick WO tis t he
upper limt position against the spring force of the conpression spring
119 is KéptEl andP2 Re PSf + BT at®e aftabieisiont.a®ly thype swehcin 190 icadeept. 20
The_ink in the ink reservoir chanber 140 is further consuned, and as shown
n Fi g."Iaxe Wpenreperding diead 2@2 at® locatedat thedsik vy diighed sts in
the ink .reservoir chanber 14 Q, the pressure of the conpressed air is not

transmi t18d b HEE iR G5 9% 19dnsdpk ERBMBErcame2imhe FURREL &P EIRT seat
;n;gi;g; %ﬁe;n%@?sz%g?r%dg%g?f%dtaonct%ez5ré’§”;c§rhditnhge hceoarhstﬁr‘g%t_i on of the ink in the
In the ink-jet recording apparatus 200, when ink is consumed,
the amount of ink in the ink reservoir chamber 140 is decreased,
10 and the veclume of the ink reservoir chamber 140 is gradually
decreased. At this time, when the remaining amount of ink in
the ink reservoir chamber 140 is a predetermined value or more,
the pressure of the compressed air applied to the ink in the
ink reservoir chamber 140 is transmitted through the ink to the
15 ink in the sensor chamber 142. Accordingly, in this state, the
state in which the spring seat member 117 is pressed upward up
to the upper limit position against the spring force of the
compression spring 112 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 in the sensor chamber 142, and
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as shown in Fig. 32C, the pressing-up state of the novable side term nal
120A by the spring seat nenber 117 is released, there occurs a state where
t he nmovabl e side termnal 120Ais in contact wth the fixed side term nal
120B, and the contact type switch 5 120 is switched fromthe off state to
the on state. That is, the pressure of the conpressed air is not
transmtted to the ink in the container body 102, and in the case where
the pressure of the ink in the container body 102 is | ess than the
predet erm ned val ue, the contact type switch 120 is put in the 10 on
state. Besides, in other words, the contact type switch 120 operates and

I's put 44 derPAnsFage when dhe grdsdihd-he snstdecpftidencvamklepisdsieuri zi ng
chanmber 141 is all consunmed and the ink stored in the inside of the ink
cartri dgernita bexagnrepyomhy sbeingkskat Lbehber i 11 des afe s esgnsdrerehanber
142 That is, the detection wunit 116 including the contact type switch 120
can di gid@ity a deseetwhairet hbe ovaiole shdeaterminal 129R ssorredontache i nsi de
of the ink cartridge 101 is the predeterm ned value or nore corresponding
to the wiebh rihe Vidl#gs sfidehseamborl dROBnkandiiith ot@mt BYPs §Mddchn t he

i nsi de of the sensaor chanber 142. Here, it is preferable that the

pr edet erdfl nictl St dres JARli A 153 at%e HPathRumv §8&Sf the anount of

ink which can be stored in the inside of the %ensar ch WQC% %ﬁ%ti set to
an amount of* 1k RhiTF REFS P ROT OFRDY & ShEAE S R T 6CST T NG 25 paper

to be Y OGESSQY Y nt Phe! L S1nd £IUL 1922PRALAE 5t RO % ase Uhere the
pressure of the ink in the container body 102 is less than the
predetermined value, the contact type switch 120 is put in the

10 on state.

Besides, in other words, the contact type switch 120 operates
and is put in the on state when the ink in the inside of the
ink pressurizing chamber 141 is all consumed and the ink stored
in the inside of the ink cartridge 101 becomes only the ink in

15 the inside of the sensor chamber 142. That is, the detectien
unit 116 including the contact type switch 120 can digitally
detect whether or not the amount of ink stored in the inside
of the ink cartridge 101 is the predetermined value or more
corresponding to the maximum value of the amount of ink which

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

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

25 paper to be processed by the ink-jet recording apparatus 200.
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By setting the predeterm ned value as stated above, even after an ink near
end (NNE) is detected by the detection unit 116, it is not necessary to
stop printing, and it is possible to prevent the recording paper from
bei ng wasted. 5 As descri bed above, since the novable side term nal 120A
I's pressed and di spl aced by the displacing spring seat nenber 117, the

swi tching operation of the contact type switch 120 can be certainly
performed by the sinple structure. Incidentally, in this enbodi nent, the
novabl e side termnal 10 120A is pressed upward by the raised spring seat
menber 117 and the contact type switch 120 is switched fromthe on state

(conducgy, oflet $1,8¢ nd Qi tQirinipledl ¢al 18N2§08EHELE 0L SIA] Bdverlivmuar, a

nodi fie exanple may "be such that the arrangenent of the novabl e side
term najn 120A fogdrtéeaf (xegh sislajdesdidnlbd 2 dexdatringd umpsi del €,5 down,
and in the non-pressure state, the novable side termnal 120A and the

fi xed siflestestinealest2@ s etpptpiimitirtey nanddant agios sitkate fogmewdntt he tine
of pressurization, the novable side termnal 120A is pressed upward by the
rai sed sipe i ngcsrdingepdeer Miforanteinpmesstigd.contact with the fixed side
termnal 1208. 20 Figs. 33 and 35 show ink supply pressures which change in
acchbrdance w3 hdeser toed taiprYon Tindnikkha naval ik dgia igeirede, 22%hd the
hori zontal axis indicates the remaining amunt, of ink in the ink cartridge

101. Hek®, PEPRSe? nknS (bR 3red R °P§ JdisH@ P SREE I8 MRV i ver ed
fromt hfljl,nkchdeelsiw\é%rc)ﬁi%%r %pe%gt%gg 8} tthhee ciorxlalﬁa%%r E(!pgggw:%@éh 790 can
be certainly performed by the simple structure.
Incidentally, in this embodiment, the movable side terminal

10 1202 is pressed upward by the raised spring seat member 117 and
the contact type switch1l20isswitched fromtheonstate (conduction
state) tothe off state (non—conduction state) . However, amodified
example may be such that the arrangement of the movable side
terminal 120A and the fixed side terminal 120B is turned upside

15 down, and in the non-pressure state, the movable side terminal
120A and the fixed side terminal 120B are put in the non-contact
state, and at the time of pressurization, themovable side terminal
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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Incidentally, Fig. 33 is a graph in the case where the reaction force at
the time of deformation of the ink chanber film 113A and the sensor
chanber film 113B is not considered, and Fig. 35 is a graph in the case
where the reaction force at the time 5 of deformation of the ink chanber
film 113A and the sensor chanber film 113B is considered. As is
-understood fromFig. 33, in the state (initial state) where the ink
cartridge 101 is full of ink, the pressure PI of the conpressed air
beconmes the ink supply pressure as it is. 10 Then, as long as the remaining
anount of ink in the ink cartridge 101 is a predeterm ned val ue or nore,

the ink suppjy-pEesssfey, ir§gkenti @k JRGHIESAUIR fhieérd BReGmYERIRd air.
Then, when there occurs a state in which the remai ning anount of ink in

the inkegggd ri€oend Odi hecoresef oMt idiarn 4 htheriagdetdiamoeed £illm vdl3ze (in
this enbodi nent, the state in which the ink in the ink reservoir chanber

140 i s shdoshe exbpest edhambéhef PresSIAEe i Dfndtheswonpleassibd ad Hig.not
transmtted to the ink in the ink cartridge 101. In this state, the ink
suppl y P5 essur eyriaphdetrerarienedsebyhehe thei ngatbier Hrede o dHpT dsdicon
spring 119. 20 That is, at the point of tinme when the remaining amount of
i nk3i n ¢haeifiprmedrion d§eheoink shagherefitn 1138 praddrcrafed CRAIARE, t hat
is, at the point of time of the ink near end (NE) , the maxi mum spring
pr essurelpp- M8 of s t fenebApFedsi on spring 119 in the maxi mally conpressed

state becorre‘_gs tihseuingiérsé"é%%ldyfrgrﬁ E%rge.sggt ein _th7e8state {(initial state)
where the ink cartridge 101 is full of ink, the pressure Pl of
the compressed air becomes the ink supply pressure as it is.

10 Then, as long as the remaining amount of ink in the ink cartridge
101 is a predetermined value or more, the ink supply pressure
is kept at the pressure Pl of the compressed a;r.

Then, when there occurs a state in which the remaining amount
of ink in the ink cartridge 101 becomes lower than the predetermined

15 value (in this embodiment, the state in which the ink in.the
ink reservoir chamber 140 is almost exhausted}, the pressure
of the compressed air is not transmitted to the ink in the ink
cartridge 101. Inthis state, the ink supply pressure is determined
by the spring force of the compression spring 119.

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

119 in the 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,
t he conpression anobunt of the conpression spring 119 becones small, and
the spring pressure is decreased to the spring pressure (mnimmspring
pressure) P2-M N at the point 5 of time when the spring seat nenber 117
reaches the inner bottom of the container body 102. At this point of tineg,
I nk 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 from
Fig. 35 in the initial state, 10 the pressure P1 of the conpressed air
beconmes the ink supply pressure alnost as it is. Wen the consunption of

the ink progrgesesas ik tdhduodidnt BE kK §BREINOiKe
decreased, the reaction force of the ink chanmber film 113A and the

pressurig? nrophereny, thentdrgde o AdabhyuheCcont Heak 8fpraddi bhesg Aauppl y
pressure 15 is gradually decreased. Then, when there occurs a state where
t he rensblfivecanesidmall, iavd ithet Beriny peeesuderishdedetaddd becihes | ower
than the predeterm ned value, the pressure of the conpressed air is not
transm $petng opréesunk (mitimun nkprciarg pckgpes ). B2-MIN ststidtee, p@ihtt he i nk
supply pressure is determ ned by the conpression spring 119 and the

reatt | ont ftoiee whent hbe sepEsrg cleavbeempel i U7 IBachiescrientan ey batfeomr essur e

P3 in ﬁ%ﬂ{ 33‘§and Fi%% 35) i.ndi cates the pressure | oss of the ink flow
path fr e T2 Rafge 151 A6 thaSrRedRhi g hewey 20 9958 ASH num

SPrI N0 PLESTHT Sved s P2 NS NSRS AN SRR 1S ' dgp Pecor
101 is put in the state of ink end (I/E).
Besides, as is understood fromFig. 35, in the initial state,
10 the pressure Pl of the compressed air becomes the ink supply
pressure almost as it is. When the consumption of the ink progresses
and the ink in the ink reservoir chamber 140 is decreased, the
reaction force of the ink chamber film 1132 and the pressurizing
chamber filmi1l4 graduallybecome large, andthe inksupplypressure
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 pressure is determined by the compression spring
119 and the reaction force of the sensor chamber film 113B.

Incidentally, the pressure P3 in Fig. 33 (and Fig. 35)

indicates the pressure loss of the ink flow path from the ink

cartridgel0l totherecordinghead202. Theminimumspringpressure

25 PZ2-MIN of the compression spring 118 is set to become larger
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than the pressure loss P3 in the ink flow path, so that the ink in the
sensor chanber 142 can be used up. Besides, Fig. 34 is a table show ng the
transition of an output signal of the detection unit 116 according to the
exi stence 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 val ue
or nore, and "there is no ink" indicates the case where the remaining
amount of ink in the ink cartridge 10 101 is |less than the predeterm ned
value. As is understood fromFig. 34, in the case where the pressurizing

e put TRt e oRE ST (R condnct ot ey ey R Rt Mokl even

in the casendhgeRsbPECRERESHN 123 NGar b PUTR £ 0y OPer at es, when there occurs
the state where there is no ink, the detection unit 116 is put in the ON

state (condugés hesstrig) - 3§e§§ C@%aﬁktﬁ%ﬁ%@_ﬁmr&éﬁ&@i&&% i Zh Ng punp
201 is stopped, the detection unit 116 is put in the ON state irrespective
of the extptierdegrefl dhehadet dict ien LAk tr EB@ECGbEdEAgNeth&ddki2erdden, in
the ink cartridge 101 according to this enbodi nent, by using the foregoing
ope? at iwh Tiaracderhst ppsraficmés e eef i Ume predsudiGzires mewesi bed bel ow,
it is possible to detect poor noqppin%_ (insufficient insertion, etc.) of
the i nkiratdentbliol thennds imk! jigt Figecopdi mpigaiaatde 200 Wiex® det ect
troubl e of the .25 detection Pnjt 116. - BO , .
the remaining amount of ink in the ink cartridge 101 is a
predetermined value or more, and "there is no ink" indicates
the case where the remaining amount of ink in the ink cartridge
10 101 is less than the predetermined value.
As 1is understoed from Fig. 34, in the case where the
pressurizing pump 201 operates in the state where there is ink,
the detection unit 116 is put in the OFF state (non—-conduction
state). On the other hand, even in the case where the pressurizing
15 pump 201 operates, when there occurs the state where there is
no ink, the detection unit 116 is put in the ON state (conduction
state). Besides, in the case where the pressurizing pump 201
isstopped, thedetectionunitlléisputintheONstateirrespective
of the existence of the ink in the ink reservoir chamber 140.
20 Then, in the ink cartridge 101 according to this embodiment,
by using the foregoing operation characteristics of the detection
unit 116, as describedbelow, it is possible 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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That is, in the case where the remaining amount of ink in the ink
cartridge 1 is the predeterm ned value or nore (for exanple, a newink
cartridge 101 is nmounted), when the detection unit 116 is not turned OFF
al t hough the pressurizing punp 201 is operated, 5 it is conceivabl e that
there occurs the poor nmounting of the ink cartridge 101 or the trouble of
the detection unit 116. In this case, for exanple, a nessage to urge the
user to confirm the nmounting state of the ink cartridge 101 is displayed.
Incidentally, information as to whether the renmai ning amount 10 of ink in
the ink cartridge 101 is the predeterm ned value or nore at the point of

time when it is nounted in the ink-j et recordjn appar at us ZQ@éL
previously sthated$n ihdhecBs4r 4Pe5¢ Fheor potH a?rﬁmluﬁ hit r‘.'t%}i dge
101. Besi de in the case where the detection.unit 116 i,s i t he OFF
state a"ﬁ{%é{s]br#at%lﬂg@s i&?itﬂe@: e%’imfivf‘hg? Iﬁ’g r%?%%l&gltranetxeaﬁlté]’i s
j udged that the detectj |t 116 | f der. t . (ret f
L ssenbld MY HoF e g 1 oF W aetBh B MRber B ar t i dge
101 i nge] th Kk it inecl udi . ' dmrer, 102A,
t he :ﬁEﬁﬁigﬁﬁgg%ﬂqqé%ﬁggflgﬁéggggﬁglE%ﬁ%ﬁ%%%ﬁﬂ%ﬁéﬁéggéggﬁﬁé third case
02C and ' 1+ Z] | tnd H thee d
Cach N TO2E AL e R R e ey T 1m
114 and jhe.like @ie {01 Yr ERPREblieLyof ofpEidtesena abei 251 todiBs.

Thereafter, 1 unit and the pressurizing unit are stacked and are
fixed- tyo, facks 9t hefopyekgat1 £AH dibage to urge the user to confirm
the mounting state of the ink cartridge 101 is displayed.
Incidentally, information as to whether the remaining amount
10 of ink in the ink cartridge 101 is the predetermined value or
moreatthepointoftimewhenitisnmuntedintheink—jetrecording
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 includiné the first case member 102A, the ink chamber film 113A,
the sensor chamber film 113B, the third case member 102C and
the like, and the pressurizing unit including the second case
member 102B, the detection unit 116, the pressurizing chamber

film 114 and the like are first respectively formed as separate

25 bodies. Thereafter, the tank unit and the pressurizing unit are

_81_



Here, the ink reservoir chanber 140 and the sensor chanber 142 are forned
in the tank unit in a sealed state, while the ink pressurizing chanber 141
is formed in the pressurizing unit 5 in a sealed state. Accordingly, when
the tank unit and the pressurizing unit are stacked and are fixed to each
other, it 1is not. necessary to ensure sealing between both the units.

Next, a manufacturing nethod of the above-nentioned ink <cartridge, in
particular, a nethod of injecting ink into the 10 inside of the ink
reservoir-chanber 140 will be discussed with reference to Fig. 47. First
of all, in a case nmenber providing step, the first case nenber 102A prior

to bei | O] dtoth d 102B dthe third b
102 | SSEPEbFdeancTAre Ti76H 18 RS NERBErPIOMET SSTHISHEN o siate that.
the H i aEray BAF R ok 3 SRaRke B D End e 1o7iHoR Endhbagned 1o
oo anttanEeohorhat AR kAT bl adDy 2a0E1SEELR bEeL, FRYELCLRY PO

A ant | . i he ORI
sea pagl&;é}&f%gggyiggﬂg;@emﬁ%; 182%‘5%’ f} peeptbonupassagends? (see

Fig. 27 TS menbe I nc es a partition wall 134a for

cl 081 ng; g LOK1ebNLeakbonaRassagiyly? vRSH chedtank cuhof MRhEOMLE! of ecti g
parts i 4c tforned on a top surfacé 134b of this partition wall 134a. 25-

The fi r§£e§§§91aeﬁeeﬁn;92érer evherddi anihgreasexs@nbereacBotpenyi it ng st ep
has a cl earance between the top surface 134b of
is not necessary to ensure sealing between both the units.
Next, a manufacturing method of the above-mentioned ink
cartridge, in particular, a method of injecting ink into the

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

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

15 case member 1023 is iﬁ such a state that the ink chamber film
113A and the sensor chamber film 113B are attached tec the film
welding parts 1332 and 133B on one surface of the first case
member 102A, and the bottom £ilm 110 is welded to the filmwelding
part 1368 and 136B on the other surface thereof.

20 As shown in Fig. 47A, the seal part 134 provided in a midway
of the ink injection passége 132 (see Fig. 27) of the first case
member 102A includes a partition wall 134a for closing the ink
injection passage 132, and clearance formation projecting parts

134c formed on a top surface 134b of this partition wall 134a.

25- The first case member 102A provided in the case member
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the partition wall 134a and the bottomfilm 110 due to the cl earance
formation projecting parts 134c forned on the top surface 134b of the
partition wall 134. That is, the bottomfilm2110 in this 5 point of tinme is
not welded to the top surface 134b of the partition wall 134a, and is

wel ded only to the top portions of the clearance formation projecting
parts 134c. In addition, the bottomfilm 110 is welded to the top surface
of the projecting part 132a formng a part of wall surface defining the
ink injection passage 10 132. Next, in a fluid discharge step, the ink
injection port 108 is tenporally closed, and a vacuumunit is connected to

(1o oo BB B8EL R A0SR ki bnebdesotelbe Lo tpeervol

passage 'S di géd and 1

decompr £58 8t Miklon Wi 290G AEREA B Py LK A LDlceRI eredsprmane [ ok

I nj ection r I nk 1 nfection passage SO that nj ect ed

into the_i L nl.eqt | 2 r t c ween
et op L eE IR BB e e P L T bt o T 1 m 110

and floyg ﬂ?é Gdhei i 1eh dgiaf 16he  drde KesetNeigochantzan d4Q0 dhtenid he

injection of i'nk Into the inside of the ink reservoir chanber 140 is

congl et 8o1 hPe MRl Red Adyaneagelia sithekawPasssgee 1GeséNghet@pri it idw ch t he
bottomfilm 110 is welded to the top 25 surface 134b of the partition wall

134a t owsl DSE3 4de ainvaki § Waded83n 1 passage.tdpnpbht Sofik avf phesalma carose ng
step, as shown in Fig.
formation projecting parts 134c. In addition, the bottom film
110 is welded to the top surface of the projecting part 132a
forming a part of wall surface defining the ink injection passage
10 132.

Next, in a fluid discharge step, the ink injection port
108 is temporally closed, and a vacuum unit is connected to the
inkdeliveryport 106, whereby air inthe 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 film 110 and flows into the inside of the
ink reservoir chamber 140.

After the injection of ink intothe inside of the ink reservoir

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

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

25 surface 134b of the partition wall 134a to close the ink flow
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47B, the bottomfilm 110 is welded to the top surface 134b of the
partition wall 110 by heat and pressure application neans while nelting
the clearance formation projecting parts 134c formed 5 on the top surface
134b of the partition wall 134a. Next, in a vacuum discharge step, ink
existing in the ink injection passage 132 between the ink injection port
108 and the partition wall 134a is vacuumdi scharged through the ink

i njection port 108. 10 Thereafter, in an injection port closing step, the
seal nenber 150 is welded to the ink injection port 108 to close the ink
I njection port 108. As nentioned above, ink between the ink injection port

108 and the partjtion wa 134a i s vacuumdi scharged, and the thus 15
di schar%%%s??lg ;We NS IHZ%‘H PR afer A9 HitFRre 3t irgifdGosal of

:o%lr(t.t. ??Wa*fhefgégléo }igt?:—:?ep% he%'s#”%ﬁéln o HaPflde 0 30 gltelhfe Fom
t t t 20 t

i nehe) SEkt PR BET Y i?déég WY ﬁfﬁSgc%t&oeessc%%e%mgﬁ%%tﬁor&'rﬁ‘%alf%'e ik
cartrlggglg@%e'ﬁﬁ EEPbYHSE o e DT S E 8ok BE 1508 cBIDE” 150

s wel close he i nk Irnéctiron port nor e “surel’y prevent

thes | nkoy 35,4 epbaogy L EQELt heabNle! FhECLIOM PO AOB 1384, AS ment 1 oned

above, after ink is 1nected intot
Next, in a vacuum discharge step, ink existing in the ink

injection passage 132 between the ink injecﬁion port 108 and
the partition wall 134a is vacuum—-discharged through the ink
injection port 108.
10 - Thereafter, in an injection port closing step, the seal
member 150 is welded to the ink injection port 108 to close the
ink injection port 108,
As mentioned above, ink between the ink injection port 10é
and the partition wall 134a is vacuum—discharged, and the thus
15 discharged ink 1s re-utilized, to thereby eliminate wasteful
disposal of ink.
Further, no ink remains between the ink injection port 108
and the partitionwall i34a. Therefore, it is possible to prevent
ink leakage from the ink injection poxt 108. Further, such a
20 feeling as. if ink still remains in the ink cartridge 101 will
not be caused after ink in the ink cartridge 101 is completely
used.
Furthermore, since the seal member 150 is welded to close
the ink injection port 108, it is more surely prevent the ink

25 leakage from the ink injection port 108.
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reservoir chanber 140 of the first case nenber 102A, the first case nenber
102A, the second case nenber 102B and the third case nenber 102C are
united together. 5 As described above, in the ink cartridge 101 and the

met hod of manufacturing the sane according to this enbodi nent, the
partition wall 134a is provided in the ink injection passage 132

comuni cating the ink injection port 108 with the ink reservoir chanber
140. when the ink is filled into the ink reservoir chanber 10 140, the ink
flows through the clearance between the bottomfilm 110 and the top
surface 134b of the partition wall 134a. After the filling of ink is

| et bot t film.110 to the .t f 134b of th
par i Ci on waifF 13 ma%%?%%‘fee's FncPR L kot AIHBEE Sh on Akt FBsBboi 1 140

def he f d
{1 exi bl E588H nﬁoﬁ‘rréﬁaﬂb o ass F.SF’%' %%%R%%Sﬁfgﬁt.rﬁm A ko
the |nkalespinol ngﬁf%gb% 180:628 &5 sl 28 WP dne2fls Qe ke T1ow

passage use ink |njec ion can e re y seal e Tt the ink

i njecti C e f he clearance formn ro ectln art
J RBrbSr COOPECh e 391%% 9?5%@9& g proj gp

134c on the top sur?ac 1 artition wall 134a, the clearance

cansbe surel yssecdtethdetnern,t bg 4P l%wéélf@rﬁéé@ 61 Ghe PREtAddxy wal |
134a and the bottomfilm 110 durlng the ink injection. Further, when the

i nk resef viaafiuthatveind4bhandahdeatkrdifcid AhPS HRssRgent32 e
deconpressed prior to the ink injection, a part 85 of the ink injection
passagepdBRibetneeall he3paristpoowidéd bB84ehe ink injection passage
132 communicating the ink injectionport 108 with the ink reservoir
chamber 140. Whenthe inkis filled into the ink reservoir chamber

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 1023 and a flexible member
such as the ink chamber film 113A, injection of ink iﬁto the
ink reservoir chamber 140 can be readily conducted, and the ink
flow passage used during the ink injection can be reliably sealed
after the ink injection is complete.

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

Further, when the ink reservoir chamber 140 and the ink injection

25 passage 132 are decompressed prior to the ink injection, a part




and the ink injection port 10B can be surely deconpressed. Further, the
first case nenber 102A is forned of a material suitable for welding film
material thereto fromthe viewpoint 5 of welding the ink chanber film 113A
and the sensor chanmber film 113B thereto. For this reason, even in a case
where the partition wall 134a is forned 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 perforned w thout any problem 10
Mor eover, since the ink injection is performed using the ink injection
port 108 and the ink delivery port 106 fornmed in the first case nenber

102A, iéfit%él!l'i‘ﬁcﬁﬁzéfﬁi&ﬂ 'Q%gg%e il bQPx‘r@Q@ﬁ(rjngeé/ ga&tqtqro%vga%ldiw&tion,

which is required 1h a cas nink cartri onstructe y an 1 nk bag.

Accor di fighyehd 5:6Rei £i588008hasoEe 158 Eak géljﬁﬁégyg QLESHELON T i ng i nk

filling is high. For"this reason, the ink cartridge 101 can be arranged

such that theupbphés) e the sheabsanfei8sI0Ra apPid Srdd OF FBRdSer {1
wel ding is directed downwardly (in the gravity direction) when the bottom

film 116u]i sabé dedr t weldend opi urhacer dBY b tod r o t fipompat e tvDswpddt 134a
after the ink injection is conplete. This arrangenent nmakes the wel ding
oped at i @h vwedslgrg ithecdnpachaorer tfd la 2238 amd Wi kerniserhehtmbaar Hilassure
application neans is noved horizontally as required in a flexible bag type
i nk cart¥iBgberatodesErkBdl mboreoni revdeinpkceastvlige theauoti i iepto 25
this enbodi ment, as shown in Fig. 2B or 29, since the pair of - 86 contact
t er mi ndfalh AP 4pigedosmhetnes |1aD BHAEITE2IPAFE f dPssddrst case member

102h, the welding of the bettom £ilm 110 to the top surface 134b
of the partition wall 134a can be performed without any problem.
10 Moreover, since the ink injection is performed using the
ink injection port 108 and the ink delivery port 106 formed in

the first case member 1023, 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 motion of the heat and pressure application means
for welding is directed downwardly (in the gravity directiocn)
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 comparisen
to a case in which the heat and pressure application means 1s
movedhorizontallyas requiredinaflexiblebagtype inkcartridge.

As described above, in the ink cartridge 1 according to

25 this embodiment, as shown in Fig. 28 or 29, since the pair of

_86..




side by side along the long side direction of the IC board 121, the
novabl e side term nal 120A and the fixed side termnal 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 term nal 120A and the fixed side termnal 120B can be
made sinple, and further, in the mddle of manufacture of the ink
cartridge 101, it is possible to easily visually confirmthat the novable
side termnal 10 120A and the fixed side term nal 120E are certainly in
contact wth the pair of contact termnals 123. Besides, in the ink
cartridge 101 according to this enbodinent, as shown in Fig. 28, the pair
of conteertaet ntaaninals hie frzpedech the sTCUebddned al ke nbdmrsd@4
fornmed of the coil-shaped pattern, 15 so that it is possible to ensure the
di st ancel¥rtRitenidhelomeiths lapgbeidd 24 zewt idre ofotabl EC hekerd ekdi nal 120A
and the fixed side termnal 120E of the contact type switch 120, and

accor di FyF y1ovakle sisissdepménpd A9BR Rt dtheak ixescBife YewelinahnkthE t ed
from th ntennganenber 124 interferes with the npvable side term nal 20

120A arftf R FPREAE P BV AT RAILAL68D MBe8rBddy 37 FRETARRIEATFIAYe 101

i ad sTHe BoPRPv 7 So0E o BF § e COHL e Ve 1 BELTS TITRRC S br ought

150, DRt oIk act L e P i G £ a4 MU SIRR MR LY

8 o T B ST 0P UL 010 A and ol T
in the middle of manufacture of the ink cartridge 101, it is
possible to easily visually confirmthat the movable side terminal

10 120A and the fixed side terminal 120B are certainly in contact
with the pair of contact terminals 123.

Besides, intheinkcartridge 101 according to this embodiment,
as shown in Fig. 28, the pair of contact terminals 123 are disposed
ocutside 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 1203 and the fixed side terminal 120B.

Besides, intheinkcartridge 101 accordingto this embodiment,
since the movable side terminal 120A and the fixed side terminal
120Bmade of theconductiveelasticmember arebrought intopressure

contact with the pair of contact terminals 123 while they are

25 elastically deformed, the movable side terminal 120A and the
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necessary to performsoldering or the Iike to connect the termnals, so
that manufacturing cost is reduced and recycling of the detection 5 unit
116 becones easy. Besides, as shown in Fig. 29, when the pair of contact
termnals 123 and the control 1C 160 are di sposed inside the antenna
menber 124 formed of the coil-shaped pattern, the area of the board body
constituting the I C board can be nmade small, and manufacturing 10 cost can
he reduced. As described above, in the ink cartridge 10.1 according to

this enbodi ment, since the tank unit and the pressurizing unit

i ndi vidually include the sealed chanbers, it is not necessary to ensure

seal i ngrhgeweenabotrhhea Uni i6s @é}ﬂbteh%e%%%%‘i' b?tﬁulgﬁ‘? 9@5@”@8&%%&9” of

the ink cartridge is easy. Besides, in the ink car according to

this enbbdhnent, paiheofiQfm{@Sé’Led:e%:'nﬁdasls”QtZBbr%‘x‘ﬂhbfuk@fmgrd'i@ci CoHt act
with the ink chanber film 113A, but the pressurizing chanmber Tilm 114

def or nedebyssaeycaniacto s $ H1 dOL1 $OOPLESSETk @t b cominBEeUSfal t & 1 On 205 cONt act
with the ink chanmber film 113A. Thus, the amount of air perneatlng t hr ough
t he |nksehaaﬁemarfuﬂantmm@mlsﬂnsmldwc@giarrti rébgcl kg 68R hkadstept essed to a
Iarge degree, and the lowering of print quality due to the dissolving of
t hed ai runhE ol hebtarmesanaby. prevented. 25 As described above, in the ink
cartridge 101 accordlng to - 88 this enbodinment, the conmuni cation through
an el ectric RRTEIes, age ol bet d8ewhemetiqka oo frrendrditnme appas s us 200

and thefl23 and the control IC 160 are disposed inside the antenna member
124 formed of the coil-shaped pattern, the area of the board
bodyconstitutingtheICboardcanbenmdesmall,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 accordingtothis 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 113A and dissolving in
the ink can be suppressed to a large degree, and the lowering
of print guality 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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| C board 121 by using the antenna nmenber 124, and the information relating
to the remai ni ng anobunt of ink obtained by the detection 5 unit 116 and the
el ectric power to the detection unit 116 are transmtted, so that an

el ectric contact between the ink-jet recording apparatus 200 and the ink
cartridge 101 becomes unnecessary, and it is possible to avoid trouble of
poor contact which becones a problemwhen the electric contact is
provided. 10 Incidentally, although it is difficult to supply |arge

el ectric power by the comunication through the electric wave, in the ink
cartridge 101 according to this enbodi nent, the detection wunit 116 for

0 L0 LR AL S S TR PRl 341
L SSEO TR S B SO

det ect i 08 dilid 126 45 QUISLALRY v dies ERBSY £ ACLURI Lie ADRLIRL G the | nk

in the 1nk reservoir 140 fromthe 20 conpressed air, It is possible

to certadnhyihgdqe thBer & sSTBRF Srolht! € 198! bM€i Indd Yyhenkdeddamde ink.
cartridge 101.” Besides, in this enbodinent, since thé sensor chanber

t hroughyhpt e1142ah8 £0E NETdtor PAaVEowde SeibsHanidmddoi souaiie: sed iaw  the
reaction force at the tine of deformati on of the sensor chanber 25 film

113B beccmmsmbtaed, sndthit becosbsciossi dderdar deftoreart hehe 8tk-Jjsansor
chanber film 113B by small pressure. Thus, it is possible to certainly
det ect t¢ecopdiesguappehaige 70 tdred | ke | ink eaeristge 101 becomes
unnecessary, and it is possible to avoid trouble of poor contact
which becomes a problem when the electric contact is provided.
10 - Incidentally, although it is difficult to supply large
electric power by the communication through the electric wave,
intheinkcartridge 101 according tothisembodiment, the detection
unit 116 for digitally detecting whether or not the remaining
amount of ink is the predetermined valus or more is provided,
15 so that it is possible to detect the remaining amount of ink
by use of small electric powver.

Besides, inthe inkcartridge 101 according to this embodiment,
since the detecticon 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, inthis 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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chanmber 142. Besides, in the ink cartridge 101 according to this
enbodinent, 5 it is possible to detect the point of tinme when ink in the
ink reservoir chanber 140 is al nost exhausted and the sensor chanber 142
is filled with ink, that is, the point of tine when the ink near end (N E)
occurs. Thus, it is possible to avoid such a situation that the ink end
(I/E) occurs in the mddle of printing and the 10 recordi ng paper is

wast ed. Besides, in the ink cartridge 101 according to this enbodi nent,

t he amount of ink which can be supplied fromthe point of time of the ink
near end (NNE) to-the ink end (I/E) is determined by the anount of ink in

t he sen ch er 142 .at oi nt 15 tinme of the ink near end (N E)
Then, s?érl)ljézsemf ﬁcg‘baﬂpoelfn%lgfn 'H:::EB qﬁh sf“ﬁgas%ﬁ%%?uﬁ%arﬂ%%sfﬂi F RES it of
ti f Nk N E) is_ det I ned at, th ' t , this ink
ampunt £ SR HEEREY) PRt ST GPo0HE PRKABM ACEHO BOUHRF (he |

renainiéﬁkﬁgg¥ng of ink is rewitten into the predeterm ned anobunt 20 of
ink at the p0|nt4of time when the detection unit 116 detects the ink near

end (NE) , : tsd - ' t r I .Ludge t.he point of
time of theB?%kéée%let}‘%%i{.”?%ﬁg?ﬁéggg?glﬁgzéq Y fo Yns GBRdRRRE M 0l on
thag ajudemeiyssablienkcadiebiblnkSpommdesal £ iguah Lok suffi ciently remains
in the ink cartridge 101 25 and the ink is wasted, or an erroneous judgnent
that i nessffdiot ehbhper DO VLEBNBS I SxHBIS: &b HhRLgR figh i K BReHEL E)

al nost actually arises, and the ink end (I/E) arises in the mddle of
printiAgdade fhdled with ink, that is, the point of time when the ink
near end {(N/E) occurs. Thus, it ispossibletoavoidsuchasituation
that the ink end (I/E) occurs in the middle of printing and the
10 recording paper is wasted.

Besides, intheinkcartridge 101 according tothis embodiment,
the amount of ink which can be supplied from the point of time
of the ink near end (N/E) ﬁo-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 rewritteninto 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 andtheinkiswasted, or anerroneous judgment that inksufficiently
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recordi ng paper is wasted. Besides, since the amount of ink consunmed from
the point 5 of time of an ink full-tank state to the point of tine of the
ink near end (NE) is determined at the design stage, this ink amount is

stored in the 1 C board 121 of the ink cartridge 101, so that at the point
of time of the ink near end (NE) , information relating to the unit

wei ght of an ink droplet can be corrected 10 on the basis of the nunber of
times of discharge of ink droplets. By this, the accuracy of cal culation

of the ink consunption anount after the ink near end (NN E) can be raised,
and the point of tine of the ink end (I/E) can be nore accurately judged.

to._detect whether 15 or not

Besi des, in thi di pent , . si i gnal
Che. | niE ST ¥150: f MPGECR £ T RGP FO FRF SPESLLF ), GAmey v Het D ebhpPedaea ai 1 and
i gna| detect t Lot _of ti 1 t, of ink i
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loss P3 in theink'fl'ow path, so t the in e Ssensor er 342

cam be oySedmdP o f1s8S 1 nkBAL 1368 30 s3GEeSheWe ReNBdli hied rexapml grotnkhe
foregoing 25 enbodinment, and the respective states of Figs. 36A, 36B and

36C - 9hk pewirespdndNyp)the decpesinye S alfs dfsidristagbhd tB1iB and 31C
As shown in Fig. 36, in the ink cartridge according to this
amount is stored in the IC board 121 of the ink cartridge 101,
so that at the point of time of the ink near end (N/E), informatien
relating to the unit weight of an ink droplet can be corrected

10 on the basis of the number of times of discharge of ink droplets.
By this, the accuracy of calculation of the ink consumption amount
after the ink near end (N/E) can be raised, and the point of
time of the ink end (I/E} can be more accurately Jjudged.

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, so that the ink in
the sensor chamber 142 can be used up.

Figs. 36A, 36B and 36C showamodified example of the foregoing

25 embodiment, and the respective states of Figs. 36A, 36B and 36C
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nodi fied exanple, an ink reservoir chanber 140 and a sensor chanber 142
are integrally fornmed without a narrow flow path intervening 5 between
bot h the chanmbers. Besides, an ink chamber film 113A and a sensor chanber
film113B are constructed as separate bodies, and both the filns 113A and
113B are disposed so that a press direction to the ink chanber film 113A
and a press direction to the sensor chanber film 113B are opposite to each
other. 10 Also in this nodified exanple, effects simlar to the foregoing
enbodi ment can be obtained. As a nodified exanple of the above enbodi nent,
as shown in Fig. 37, heat caulking ribs 151 nmay be fornmed at a tank unit
150 side, and throu h hol es 153 for rib insertion nmay be fornmed 15 at a

pressur R RﬁP‘? Lhg Fespretine a53ERBI 9* BiIsh i BlEiapd 38K. after

t he heat ca rib 151 is inserted in the through hole 153, as shown in
Fig. 38B, t Bgir%éﬂl t%g %%%1ﬂ1§ﬁel qh@éFtEéﬁﬁﬁ aFﬁ@FGéﬂ?dﬂ?$hl§eallng

b 150, and th 152 20
s 2’?3&%&%0‘%‘% Sxtlel o 0 BRrRPRG P be hgb ey 9 ‘FJSPF?e?dSSPISgF;‘JFg‘Q‘?’%%SESﬁwt
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152 in which the 25 detection, unit i'nc I'ng t e expéensive board
121 i s dficcpasarbor 8RamBaR HA eeyslee c@nmcf@%@ @@?gfé@&boexe%ecycl ing

can be raised. Besides, as another nodified exanple t he embodi nen
and both the films 113A and 113B are disposed so that a press
direction to the ink chamber film 113A and a press direction
to the sensor chamber film 113B are opposite to each other.

10 Also in this modified example, effects similar to the
foregoing embodiment can be obtained.

As a modified example of the above embodiment, as shown
in Fig. 37, heat caulking ribs 151 may be formed at a tank unit
150 side, and through holes 153 for 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 ICbhoard 121 is disposed
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as indicated by a dotted line in Fig. 37, an IC board 121 having a
function of storing information relating to ink in the ink 5 cartridge 101
may al so be provided at the tank unit 150 side. By doing so, it is possible
to certainly prevent such a situation that ink actually stored in the tank
unit 150 is inconsistent wth the data stored in the 1 C board 121. As
descri bed above, in the liquid container of the invention, 10 since the
plural termnals forned in the I C nodul e are di sposed side by side along
the long the side direction of the IC nodule, the detection unit can be
easily and certainly brought into contact wth the plural termnals of the

| C nod , t ; ) L.QE it sid
A Tl UL R A CR b A I

confirm t hagelh@iest, eH Blot helr h@eﬂ%ac%&%qei brstfle @ﬁsoggﬁgagnl y in
C no e of

contact with the termnals of the | ule'side in the m

manuf agkui Adiebtbbepyifluict ternt ahbeln ASy descr hhet- abaMey 134cRLPiRg to the
invention, in the liquid 20 container constructed such that the

pressuei fedckhivnd cifs sseting AhGokhattbai delaktihhetbi gHkdigonkai Bk so that
the liquid in the container is delivered to the outside, it is possible to
j udge whetlhédgehdOlli gqaiyd silsct he pmsiwddedf athehki guhl anbtaibersids. actual ly
pressurized by the pressurized fluid. 25 As descri bed above, according to
the i nBEA®IG S dhel$ inpsisdbledBo asuritadimier prenshkustald asathushaont he

pressurjzed fluid is_sent into the inside of the |iquid container so that
t he IiEBFH iRk actually stored in the tank urnit 150 is inconsistent

with the data stored in the IC board 121.
As described above, inthe liquid container of the invention,
10 since the plural terminals formed in the IC module are disposed
side by side along the long the side direction of the IC module,
the detectionunit canbeeasily 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
withtheterminalsoftheICmodulesideinthemiddleofmanufacture
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 liguid in
the container is delivered to the outside, it is possible to
judge whether the liquid in the inside of the liguid container
is actually pressurized by the pressurized fluid.

25 As described above, according to the invention, in the liquid
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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 chanmber can be used up. As described above, according to
the invention, in the liquid container constructed such that the
pressurized fluid is sent into the inside of the liquid container so that
the liquid in 10 the container is delivered to the outside, the assenbling
and deconposi ng work can be nmade easy. Besides, according to the
invention, in the foregoing type of liquid container, it is possible to

he | oSt St nlilai svp Tt Gpe Fiarausaned AQRLd) €5 epbsc bl
Contal RO 100G O ol (g T R P SRS TaBecEPBEA- RRoYaaSEA £he || qui d
ot oot I'n ahetier 2o IRof PR Brpuet BT Grodton e sl a6 OF the
output Lo gnal of 1R 2 G RhE TR R 0B, TREfoe HPRRY fffad™ 1

cobsuncbgtadppar 8kUscHyalNe HLGITiG NG 15O ﬁr){é'%ts f(}%e%l @G 1,5 IyC Qﬁ’gt act 25
i qui :

between the |iquid consum ng apparatus and the conf ai ner 4
beconeshanhégessady, taedsetohs pessibbertenamobd &b LEoublg 9f poor
contact which beconmes the problemin the case where the

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

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

Besides, according to the invention, in the foregoing type
of ligquid container, it is possible to realize the structure
which is easy to recycle.

15 Further, according to the invention, in the foregoing type
of liquid container, it is possible to prevent the pressurized
fluid introduced into the inside of the container from dissolving
in the liguid.

As described above, in the liquid container according to

20 the invention, the detection unit for digitally detecting whether
or not the amount of ink stored in the inside of the liguid container
is the predetermined value or more is provided, and the output
signalofthisdetectionunitistransmittedtothe liguid consuming

apparatus by the electric wave, so that the electric contact

25 between the liquid consuming apparatus and the liguid container
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el ectric contact is provided. Third Enbodinment 5 A third enbodi nent of the
i nvention 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 formed as a sensor chanber recess 212. Menbers of the third enbodi nent
correspondi ng to nenbers described in the second enbodi nent are 10 denoted
by the sanme reference nunerals as those of the second enbodinent, and
their duplicate description will be omtted. An ink injection part 108
formed in a first case nenber 102A commruni cates with an i nk chanber through
hol e 111 through an ink injection flow path 132. Besides, the ink chanber
nsor. chanber recess 212 are communi cat ed

t hr oug I he_s

with eg%?]é%i? erﬁ?%%%%gﬁgﬁbgha‘?]?%mﬁzoﬁlﬁﬁ?%%%k?% Hatvagb A hawndidrie a
filter &po ' I : ich a filter 130 i.s inserted and the sensor
chanber r§§g§2Q§%%aafégééﬁﬁuﬁggngﬁ s P I 3thEPet AR RGN o fidreow

comni@gdm@aé&ggég.igopgg\gghe&n an ink cartridge 101 according to this
enbodi ment, as shown in Fig. , a small hole 137 is fornmed at the center

part of a batHiora dmpdieisensor chanber recess 212, and this small hole 137

i s positioned at one end side of the narrow communicating path 135B for
cornect i ng PhehdewdsembeHambat &£Gass #2900 021200 | dd£L, IDUNLILNG part
)

131. A ring-shaped projection 138 projecting - € 1 nsi of the
sensor TeAgisace 60eB5g21239 sof 96T ithe £RE r&NBhbo82hENL3%hd RE fsl.39- Shaped
projection 138 is forned
chamber through hole 112 of the second embodiment is formed as
a sensor chamber recess 212. Members of the third embodiment
corresponding to members described in the second embodiment are
10 denoted by the same reference numerals as those of the second
embodiment, and their duplicate description will be omitted.
An ink injection port 108 formed in a first case member
102A communicates with an ink chamber through hole 111 through
an ink injection flow path 132. Besides, the ink chamber through
15 hole 111 and the sensor chamber recess 212 are communicated with
each other through a narrow communicating path 135A. Further,
a filter mounting part 131 in which a filter 130 is inserted
and the sensor chamber recess 212 are communicated with each
other through a narrow communicating path 135B.
20 Then, in an ink cartridge 101 according to this embodiment,
as shown in Fig. 37, a small hole 137 is formed at the center
part of a bottom of the sensor chamber recess 212, and this small
hole 137 is positicned at one end side of the narrow communicating

path 135B for connecting the sensor chamber recess 212 and the

25 filternmmntingpart131.Azjng—shapedprojection138;uojecting
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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 nay al so
be connected to a small hole 137. In this case, one end of a narrow
communi cating path 135B for connecting the sensor chanber recess 212 and a
filter nmounting part 131 is disposed 10 to open into a bottom peri pheral
part of the sensor chanber recess 212. Then, in the ink cartridge 101
according to this enbodinment, as is understood fromFigs. 41A, 41B and
46A, in the state mhere ink in the ink reservoir chanmber 140 is not
pressuri déﬁ@ 2 ssgg 5 air, the sensor chanber film 113B constituting
the movable part n(ﬁ 1 § ﬁeéﬁﬁﬁkG&@&eaﬁ fiecelss éhange dbrweldudm of the

sensor gﬁg r ressed to th p, of the ring-shaped projection
138, ang e'Ll%Z'E%‘he%sjror]xaill oFd DETP BEeQeQFédeFélﬁe dpénabl Eormsddescri bed
above, ogCeqididn iink cartridge 101 of ?0 this enbodinment, in the
state mherealnkqﬁhgfhgqﬁ%k reserv0|r chanber 140 is not pressurized by the

conpressed dinkide he. .S 137 | sealed y the sensor chanber
film113B, the i E?'I%g\}v&of 5 g%$? 2 THIRS 02 % ﬁé‘qwﬁk 18afiprdg?101 and

the_ | eakogs, oho aka ioadie ko ﬁi&%@%%%%]at%afgﬁg £ LabLy prevent od

15 Besides, since the small Thol e ring- BFection

part 138 ok dleanh SP atartbuds hde e @@1531@505 Shaehahtdr $RR8EE5{LCi ency
I's al so excellent.
may also be connected to a small hole 137. In this case, one
end of a narrow communicating path 135B for connecting the sensor
chamber recess 212 and a filter mounting part 131 is disposed
10 to open into a bottom peripheral part of the sensor chamber recess
212.

Then, in the ink cartridge 101 according to this embodiment,
as is understood from Figs. 41A, 41B and 463, in the state where
inkintheinkreservoirchamber140isnotpressurizedbycompressed

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—shaﬁed projection
138, and by this, the small hole 137 is sealed to be openable.

As described above, according to the ink cartridge 101 of

20 this embodiment, in the state where ink in the ink reservoir
chamber 140 is not pressurized by the compressed air, since the
small hole 137 is sealed by the sensor chamber film 113B, the
inflow of air into the inside of the ink cartridge 101 and the

leakageof inkfromthe ink cartridge l0lcanbecertainlyprevented.

'5 . Besides, since the small hole 137 and the ring-shape
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Besi des, since the sensor chanber film 113B constituting the novable part
for sealing the small hole 137 is the nenber 5 originally necessary for
constituting the sensor chanber 142, it is not necessary to additionally
provide a new nenber for the small hole sealing, and there does not arise
such a problem that the nunber of parts is increased and the | ayout
becones conplicated. 10 Besides, the ring-shape projection 138 is forned
of the elastic material, so that it is possible to prevent the sensor
chanber film 113B from bei ng damaged by repeated contact with the

ri ng-sh ; jsectiqn. .1 and the sealing of the small hole 137 by the
sensor %ﬁgﬁgéglgﬁlﬁ%ff3%§§aﬁa8e£ﬁagé588ﬁﬁ i ANS1g8eBEspdesnspr chesber
enbodi j . S.6 hanber recess 212 is forned to have a

substagFF%fIébggéa%g%égggigg,gsrggéPiSﬁc?giﬁﬁtat the time of deformation of

dof orm the ooneerSenSFhEr TPt aant by AMEREI T bPed e cCoTHbeu B e esour o

deformthe sensor

"0 chamgaaQ£oGBKlEanB€ ?8959éag?§§3€£e1é%%g€2hg§%gﬁ£%?inl%%%Séggé%gh aLn

the first to third enbodi nents sséd

cask mehessnd0ly2fecdf24ry 1638 céﬁgﬁtugfﬁia%%%téﬁﬁg ,rﬁi%"r&tiﬁa%?ﬂﬁ't gc%egn

nenberg, sych as filmmenbers 17, 18, 46,
t her et &l sipreber abbys5arpdec 0AdPot Y64 T B & v A9l YQrfﬁlﬁ%}@; Oredhe

purpose of enhancing - 97 heat-wel ding. Each of the er"may be a
si ngl e-9y &madl ¥ inahersedring, anduthéerd ayaredoti b BRNBGEN 4 pLasaRf the
that the number of parts is increased and the layout becomes

complicated.

10 Besides, the ring-shape projection 138 is formed of the
elastic material, so that it ié possible to prevent t.ﬁe sensor
chambex film 113B from being damaged by repeated contact with
the ring-shape projection 138, and the sealing of the small hole
137 by the sensor chamber film 113B ecan 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

0 change of ink in the sensor chamber 142 can be certainly detected.

In the first to third embediments discussed above, each
of members, such as case members 10, 20, 102A,.102B, l102¢C,
constituting the container body and members, such as film members

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

5 made of polystyrene or polypropylene for the purpose of enhancing
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multi-layered filmnenber, a |layer of the filmnenber, which forns a
surface to be heat-wel ded to a case nenber, is nmade of 5 the sane materi al
as that of the case nmenber. The nulti-layered film nmenber is advantageous
over the single-layered filmnmenber in the nmulti-layered film nmenber can
have both the | ayer for enhancing the heat-welding and a | ayer (such as an
ethylene layer) for providing a gas-inperneable property. 10 WHAT IS
CLAIMED IS: 1. Aliquid container containing liquid to be supplied to a
| i qui d consum ng apparatus, conprising: a container body; 5 a first
reservoir chanber which is located within the container body and which is
firs fl exibl e nmenper; a.se reservoir

at least i art . defined by . on
chanberh%{]'éﬁeﬁglpgcaﬁ%f:%cfﬁitﬂ"et 1y Ehele¥od§ %n%l”\'}\?lf%"ﬁf?%elé?dl east
in part_defined by a_second,_ .10 _fl exi.bLe, menber. a liquid deldvyery port
For hed FhTEHECEBREaPRof BOAyE  TaYPRFd Tt FBFERIR: {hedUdmSanican (e First
reservajr,cha LS ek fl Uj 0 ' [ i L h reSeLyoir
chanbe%?%lﬁg [rggg_gege(f:%gla #‘P*ngé%é[r%%?%%gﬁf]m#%hf%%g@%ﬁ%ﬁ%’ reservoir
chamber £ Sk s LU g comyini CHdON W e d RS i gdisd flehb¥el YiROhide gherein
the second reservolr chanber expands to cause the second flexible nmenber
t0 peacthd d4ns e ild108 VRS 3B €ase member. The multi-layered

film member is advantageous over the single-layered film member

in the multi-layered film member can have both the layer for

enhancing the heat-welding and a layer {such as an ethylene layer)

for providing a2 gas—-impermeable property.

10

- 98 =



Is applied through the first flexible menber to the liquid existing 20 a
predeterm ned amount or nore in the first reservoir chanber. 2. The liquid
contai ner according to claiml1, further conprising: a sensor which is

di sposed adj acent to the second reservoir chanber and which detects

whet her the second fl exi ble menber 25 reaches the first position. - 99 5
3. The liquid container according to claim2, wherein the sensor includes:
a stationary contact fixed relative to the container body; and a novabl e
contact novable relative to the container body by the second flexible
menber. 4. The liquid container according to claim3, wherein the novable
cont actwuaTsepacphedefhrog t he stationary contact when the second flexible
menber reaches the first position. 10 5. The liquid container according to
claim 3, whereih. 15 20 A hei qnihbd n icninteac tccemaiiaingg tiensicaticonar y cont act
when the second flexible nenber reaches the first position. 6. The liquid
cont ai newpptteddingat bighdd ntdnstnitherppronprs siguupaisingi ng nenber whi ch

urges the second fl exible nmenber
a container body;

5 a first reservoir chamber which is located within the
container body and which is at least in part defined by a first
flexible member;

a second reservoir chamber which is located within the
container body and which is at least in part defined by a second
10 flexible member:;
a liguid delivery port formed in the container body:;
afirst flowpaththroughwhich the first reservoir chamber
is in fluid communication with the second reserfoir chamber:
and
15 a second flow path through which the second reservoir
chamber is in fluid communication with the liquid deliﬁery port,
wherein the second reservoir chamber expands to cause
the second flexible member to reach a. first pesition when pressure
is appliedthrough the first flexible member tothe liguidexisting
20 a predetermined amount or more in the first reservoir chamber.
2. The liquid container accordingtoclaiml, further
comprising:
a sensorwhich is disposed adjacent tothe second reserveir
chamber and which detects whether the second flexible member

25 reaches the first position.
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in adirection fromthe first position to a second position. 7. The liquid
contai ner according to claim®6, wherein the urging nenber includes a

bell ows structure formed in the second flexible nenber. 8. The liquid
contai ner accordingto claim®6, wherein the urging nenber includes a spring
di sposed between the container body and the second fl exible nenber and
outside the second liquid reservoir chanber. 9. The |liquid container
according to claim8, wherein 25 the urging nenber further includes an

el ectrically conductive - 100 plate disposed between the spring and the
second fl exible menber. 10. The liquid container according to claimS8,
wherein the urging nmembes1fgat Beonitdéhedes o iingige statmZgvtesrainyabl y
supported by the contai ner body and di sposed between the spring 5 and the
second thexsbéheoneibeiuddd: The |iquid contai ner according to claim®6,
wherein the second reservoir chanber contracts to cause the second
flexible nenbex $atiumdry heonezond osd ticdmtywe Heo ddtd srergfaines ur gi ng
menber when the pressure applied through the first flexible nmenber 10 to
liquidRxd¥tiagdin the first reservoir chanber is released. 12. The liquid
conf ai ner according tqQ claim®6, wherein he, second . reseryoir chanper
gradual | y contr%EF%a@gﬁbﬁaPﬂﬁcBﬁm“€8H§hﬁﬁﬁ?&hvﬁft?ﬁ%m1Faﬁ¥318§rpﬁggfiquid
consumi.n aﬁ ar at us aé}er. %he ligquid in the first liquid reservoir chanber
has beel co uﬁ%ﬁoﬂg ?%ﬁ? I3 %?%%%ﬁ?e continuously applied to the first

flexible 4. The ligquid container according toclaim3, wherein
the movable contact is separated from the stationary contact
when the second flexible member reaches the first position.
10 5. The liguid container according toclaim3, wherein
the movable contact contacts the stationary contact when the

second flexible member reaches the first position.

6. The liguidcontainer accordingtoclaiml, further
comprising:
15 an urging member which urges the second flexible member

in a direction from the first position to a second position.
7. The liguid container accordingtoclaimé6, wherein
the urging member includes a bellows structure formed in the

second flexible member.

20 8. The liquid container according teclaim 6, wherein
the urging member includes a spring disposed between the container
body and the second flexible member and outside the second liquid

reservoir chamber.

5. The liquid container according toclaim8, wherein

25 the urging member further includes an electrically conductive
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menber. 13. The liquid container according to claim1, further conprising:
an urgi ng nenber which is di sposed between the container 20 body and the
first flexible nmenber and outside the first liquid reservoir chanber, and
whi ch urges the first flexible menber to apply the pressure through the
first flexible nenber to the liquid existing in the first reservoir
chanber. 14. The liquid container according to claim1l1, further 25
conprising: - 101 a wi ndow which is forned in the container body and which
faces the first flexible menber, wherein an urging nenber of the liquid
consuni ng apparatus is accessible to the first flexible nmenber through the

W ndow 5 .4Q @Ps%é/se%:ﬂ%egk%% U e ts’Er‘RH A e ! £§§%ﬁé$ﬁ' Qﬁl%lréelﬁpcon%o. the

liquid EX|st|n rese v0| Chaner I qui ai ner

according to C' ghm 1, %ﬁ%ulﬁ ka8 oZani £ SRAGEm Wb é Sy | OCat ed

within the contalner IS sea f he second reservoir

chanber ¢ gady gy 8- mexﬁ@@@%&ﬁ%éx’ ﬁﬁElﬁ@E@ré(oéﬁrﬁhji@%%rt’ méRded 19&%59{1' zed
fluid introduction port which formed in the container body and which is

in flui dupparyBECEY i \Mdﬂtaltrm Eeaﬂzeﬂnénﬁicﬁaos]éii weeieleh pressprizgd fluid
can be introduced into the
5 and the second flexible member.

11. The liquid container accordingtoclaimé, wherein
the second reservolir chamber contracts tocause the second flexible
member to reach the second position by the action of the urging
memper when the pressure applied through the first flexible member

10 to liquid existing in the first reserveoir chamber is released.
i2. The liguid container according to claim 6, wherein
the second reservoir chamber gradually contracts depending on
consumption of the liguid by the liquid consuming apparatus after
the liquid in the first liquid reservoir chamber has been consumed
15 with the pressure continuously applied to the first flexible
member.

13. The liquidcontainer accordingtoclaiml, further
comprising:

an urging member which is disposed between the container

20 body and the first flexible member and outside the first liquid
reservoir chamber, and which urges the first flexible member
to apply the pressure through the first flexible member to the
ligquid existing in the first resexrvoir chamber.

14. The liquidcontainer accordingtoclaiml, further

25 comprising:
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seal ed space through the pressurized fluid introduction port to apply the
pressure through the first flexible nmenber to the liquid existing in the
first reservoir chanber. 16. The liquid container according to claiml15,
20 wherein the sealed space is at least in part defined by the first
flexible menber. 17. The liquid container according to claim15, wherein
the sealed space is at least in part defined by a third flexible nenber
contactable with the first flexible nenber. 25 18. The liquid container
according to claim16, - 102 5 wherein the contai ner body includes: a
first case menber that has a first recess and the first flexible nenber

closing an openi Rg rRfowt RRikH 88 FRGRS i ANhd RRInt adeleiNBSayNend ivisicH i qui d
reservoir chanber; and a second case nmenber that has a second recess and

that Iisacosptied fpriheriésshl&anan@ber to define the seal ed space by the
second recess and the first flexible menber. 19. The liquid container

accordi ng to chaiewdin anwheyitigmértice €ofttdienel gbddlyohbsahidgspddrat fs r st
case nenber that has a first recess and the first flexible nmenber closing
an openisirofeshibie rse tleeeSiramdf kdwitbl alafdmies tthe dughsttHe quirdlaweser voir
chanber; and a second case nenber that has a second recess and the third
f1 eXi bltec rammler e ginep sropdronghothehéisst ohbex Hekg gnember to the

liquid existing in the first reservoir chamber.

15. The liquidcoentainer accordingtoclaiml, further
comprising:

a sealed space, which is located within the container

10 body, which is sealed from the second reservoir chamber and which
faces the first reservoir chamber; and

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

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

16. The liquid container according to claim 15,

20 wherein the sealed space is at least in part defined by the first
flexible member.

17. The liquid container according to claim 15,
wherein the sealed space is at least in part defined by a third
flexible member contactable with the first flexible member.

25 18. The liquid container according to claim 16,
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15 and that defines the third recess, wherein the second case nmenber is
coupled to the first case nenber to contact the third flexible nmenber with
the first flexible nmenber. 20. The liquid container according to claim19,
20 wherein the first case nenber has a fourth flexible menber formng a
bottom of the first recess and opposite to the first flexible nenber. 21.
The liquid container according to claim18 or 19, wherein the pressurized
fluid introduction port is fornmed 25 in the second case nenber. - 103 22.
The Iiquid container according to claim18 or 19, wherein the first case
menber has a third recess having an opening closed by the second flexible

menber thedefime Hdecaacointr Iddiy d NgseIes0i r chanber. 5 23. The liquid
cont ai ner according to claim22, wherein the first flexible menber and the

second fl exi bl e anEdibet case memhetr tict €y aar St g lre ce@rndnd fiHanFAegher
attached to the first case nenber. 24. The liquid container according to
cl ai m 1,fYaxitHer met®egomprisdnggan eopgdmirigl dfnjcbet f bnspoardcdor reedi ithathe
container body; a third flow path which is at least in part defined by
the contEti&eshddie didrsthildiauig fresegoedumichatiorg it Badl i quid injection
por%smnth the fgr%%cggﬁeégggrmgggg?e{hat has a second recess and that

is coupled to the first case member to define the sealed space

by the second recess and the first flexible member.

19. The liquid container according to claim 17,

wherein the container body includes:

10 a first case member that has a first recess and the first
flexible member closing an opening of the first recess and that
defines the first liquid reserveir chamber; and

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

15 and that defines the third recess,

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

20. The liguid container according teo claim 19,

20 wherein the first case member has a fourth flexible member forming
a bottom of the first recess and opposite to the first flexible
member.

21. The liéuid container according to claim 18 or

19, wherein the pressurized fluid introduction port is formed

25 in the second case member.
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15 25. The liquid container according to claim24, wherein the container
body includes: a first case nenber that has a first through hole, the

first flexible nenber closing an opening of the first through hole, a
first groove connecting the first through hole to the 20 liquid injection
port and a third flexible nmenber closing an opposite opening of the first
t hrough hol e and an opening of the groove to respectively define the first
| iquid reservoir chanber and the third flow path. 26. The |iquid container
according to claim?25, 25 wherein the first case nenber has a second

t hrough hole, the - 104 second flexible menber cl osing an opening of the

second through 2ol e, apth a foauid hediexdtle JImaher; ) a8 09 A% GRPeS L e
roug l'e

opening of the second t e i ne the second reservoir chamber.

27. The g, q&u@k@mtaﬁ@em%e@%@%eme@ Rl 86th§ra‘hféc§é£’stﬁ‘§v$ﬂ§ r&h
flexible menber and the fourth flexible menb 1s constructed as a single

conmon dpdninge Blsed By E'H'@sbt@ﬂﬂ%?&ﬂi@l@ﬁen@%&%@d&ﬁﬁe ghaidBZohd
wherein the first case nenber has a second groove connecting the first

t hr ough ihpiied txoe s dreveec oridaritbeough hol e, and an opening 10 of the second
groove is closed by the single common filmnenber to define the first flow
path. 29. The 13%uid cdteildeniat comdiaigero adaimi2g, towkdreim 2Zhe second
flow path is at least in part defined by the single comon film nenber.

wherein the first flexible member and the second flexible member

are constructed by a single common film member attached to the

first case member. |

24. The liguid container accordingtoclaiml, further
i0 comprising:

a liquid injection port formed in the container body;

a third flow path which is at least in part defined by
the container body and which is for communicating the ligquid
injection port with the first reservoir chamber.

15 25, The liquid container according to claim 24,
wherein the container body includes:

a first case member that has a first through hole, the
first flexible member closing an opening of the first through
hole, a first groove connecting the first through hole to the

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

26. The liguid container according to claim 25,

25 wherein the first case member has a second through hole, the

- 104 -



'5 30. The liquid container according to claim25, wherein the first case
menber has a partition wall that is located in the first groove and that
is attached to the third flexible nenber to divide the third flow path
into a first region in fluid comunication with the first reservoir and a
second region in O fluid communication with the liquid injection port. 31.
The liquid container according to claim30, further conprising: a seal
menber attached to the first case nenber and closing the liquid injection
port. 5 32. The liquid container according to claim®6, - 105 wherein: the
urgi ng nenber has a novable part contacting the second flexible nmenber; an

= | Ryt ; d, nb I d
by tho movabl e part v S B EP R A R ReoeaPeta ot S econd.

by the novable part via the s

Posi 1 oholenahiica pressus e RRANIRI mdnted BoLURGT 1L ST eXLB1 &, enber Itgw ;

liquid existing in the first reservoir cha 1S°r
cont ai nef tdeceedong thralgi B be t@d&f?ﬁ@ltﬁhe sg JLaing nenb adlr:bas a
er; Ot 't he

movabl e part contacting the second flexib an - opent
second f | ow path.to tfﬁh$EKIquidE§ﬁHﬁélﬂér according to claim 26,
S wherein the third flexible member and the fourth flexible member
is constructed as a single common film member.

28. The liquid container according to claim 27,
wherein the first case member has a second groove connecting
the first through hole to the second through hole, and an opening

10 of the second groove is closed by the single common film member
to define the first flow path.

29. The liquid container accerding to claim 28,
wherein the second flow path is at least in part defined by the
single common film member.

LS 30. The liquid container according to ciaim 25,
wherein the first case member has a partition wall that is located
in the first groove and that is atfached to the third fléxible
member to divide the third flow path into a first region in fluid
communication with the first reservoif and a second region in

0 fluid communication with the liquid injection port.

31. The liquid container according to claim 30,
further comprising:

asealmemberattachedtothefirstcasenemberandclosing
the liquid injection port.

5 32. The liquid container according to claim 6,
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chanber is closed by the novable part via the second flexible ,5 nenber
| ocated at the second position when the pressure applied through the first
flexible menber to liquid existing in the first reservoir chanber is

rel eased. 34. The liquid container according to claim1, further

conprising: an |IC nodul e which has an antenna nenber and which is disposed
within the container body. 35. The |liquid container according to claim 34,
further conprising: a sensor which is disposed adjacent to the second
reservoir chanber, which detects whether the second fl exible nenber
reaches - 106 the first position, and which is electrically connected to
the |Cwhedalia: 36. A liquid container for storing liquid to be supplied

to a liquid consum ng apparatus, which is constructed 5 such that
that the liquid in the inside is

pressuri zed fl utMe iusg3aBtmdnd Lnside
delivered to the out giidg,m tnﬁjeé ﬁah%dhoga}%?ﬁipﬁét COMp? F8img the ot ner

body whit$Rthbbeesemter}iquid in its inside, the container body including:
10 a pressurized fluid introduction port for introducing the pressurized

I|Ou§| ﬂetcoémhieedr;ilaiglin:;ndd:f t:@;uiirvgﬁlflvcﬁf ¥a99r.§o &L ggcl:ér\{grrlensge;v%eirl quid |
able part via the second flexible
member located at the second position when the pressure applied
through the first flexible member to liquid existing in the first
Ieservoixr chamber is released.
33. The liquid container according to claim 6,

10 wherein:

theurgingmemberhaseamovablepartcontactingthesecond
flexible member;
an opening of the second flow path to the second reservoir
chamber is closed by the movable Part via the second flexible
) member located at the second position when the Pressure applied
through the first flexible member to liquid existing in the first

reservoir chamber is released.

34. N .
| Thellqu1dconta1neraccordingtoclaim1,further
comprising:
5 '
@n IC module which has an antenna member and which is

disposed within the container body.

35. The liquid container according to claim 34,

further comprising:

ase ichi i
nsorwhlchlsdlsposedadjacenttothesecondreservoir

chamber,whichdetectswhetherthesecondflexiblenemberreaches
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a detection unit which is provided in the container body 15 and outputs an
out put signal which is changed in accordance with a change in pressure of
the liquid in the inside of the container body. 20 37. The liquid

contai ner according to claim36, further conprising: a liquid reservoir
chanber which is formed in the inside of the contain body and stores the

|l i quid and whose volune is decreased by receiving pressure of the
pressurized fluid; and a sensor chanmber which is formed in the inside of

t he contai ner body and communi cates with the liquid reservoir chanber, 7?5
wherein: - 107 the pressure of the pressurized fluid applied to the

l'iquid ithet B risRSHAe ;0 chheat i Gy MU G | L Lt
t hrough t he quuig to tﬁe'l?quid ?ﬁﬁ?ﬁit%ﬁ%#&gQ%pﬁsLgo@g%é??ﬁ”%héﬁ%%r; and
5 the ouattpwiodsiignal of the detection unit is changed in accordance with

the pressure change of the liquid in the inside of the sensor chanber. 38.

The | i qui d cont giener aCQOLﬂhﬂgdt@oﬁtgiﬂé§7fom&&_{ﬁg 1&4@:—3 SN cham_:)er
is constructed such that the volune thereof is changed 1 n accordance with
the pressppéieldangeaoiighhe dorppuirhnd dppe riarsisjewhienedt; cametructed
5 such that pressurized fluid is sent to its inside so that the
liquid in the inside is delivered to the outside, the liguid
container comprising:
a container body which stores the liquid in its inside,
the container body including:

10 o a pressurized fluid introduction port for
introducing the pressurized fluid to the inside; and

a liquid delivery port for delivering the liquid
to the outside; and
a detecticn unit which is provided in the container body

15 and outputs an output signal which is changed in accordance with
2 change in pressure of the liquid in the inside of the container
body.

37. The liguid centainer according to claim 36,
further comprising:

20 a liquid 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 pressurized fluid; and

a sensor chamber which is formed in the inside of the

container body and communicates with the liquid reservoir chamber,

25 wherein:
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the output signal of the detection unit is changed in accordance with a
vol unme change of the sensor chamber. 39 A liquid container constructed such
that: a pressure is applied to liquid in a liquid containing chanber by
a Pressure of a pressurized fluid fed froma pressurized fluid

I ntroduction port to feed the liquid to a |iquid consum ng apparatus from
a liquid delivery port; liquid in a liquid containing chanber O is
selectively pressurized fromoutside to feed the liquid in the liquid
cont ai ning chanber to a liquid consum ng apparatus froma liquid delivery
port; or liquidin a liquid containing chanber is constantly pressurized

by a built-in ptessy¢igi if, 1o feed the liquid to a liquid consum ng
apparatus from a I?qu%gaggl?geégep%???s?F&F¢¢cﬁﬂ%ﬂ@xﬁﬂpﬁi&d oongrd si ng: -

106 a bifited ighederns¢arnect ' channel for connecting the liquid
cont ai ni ng chamber to the Ii qﬁ?&g‘ggﬁﬁfe‘?@e%"dﬂ{ chpeber d4:s transmifierd chanber
i s expabtiecgin the YOhui® tHyrRd i ow of the liquid fromthe liquid

contai ning chamber S'to the buffeﬁ%ﬁcg nert,hearf'd“%(f%ﬁ At iR athe i nfl ow
of the Fhajter fromithe |iquid containing chamber to the buffer chamber is
stopped; and a detecting unit adapted to detect a volune variation of the

buft er chanberth?Aﬂntﬁﬂﬁadﬂgmﬂhjoﬁomh@i@%&e@%ﬁ%&dh%gttgscggggbé Cin
accordance with the pressure change of the liquid in the inside

of the sensor chamber.

38, The liquid container according to claim 37,
wherein:
1¢c i
the sensor chamber is constructed such that the volume
thereof is changed in accordance with the pressure change of
the liquid in the inside thereof; and
the output signal of the detection unit is changed in
accordance with a volume change of the sensor chamber.
5 c .
39 A liquid container constructed such that: a

Pressure is applied to ligquid in a ligquid containing chamber
by a pressure of a pressurized fluid fed from a Pressurized fluid
introductionporttofeedtheliquidtoaliquidconsumingapparatus
fromea1iquiddeliveryport;liquidjxaaliquidcontainingchamber
0 is selectively pressurized from outside to feed the liquid in
the liquid containing chamber to a liquid consuming apparatus
from a liquid delivery port; or liquid in a liquid containing
chamber is constantly pressurized by a built-in pressurizing
unit to feed the liquid to a liquid consuming apparatus from

3 a liquid delivery port, the liguid container comprising:
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wherein the buffer chanber is disposed in an area bl ocked from the
pressure of the pressurized fluid. 41. Aliquid container for storing
therein liquid to be supplied to a liquid consum ng apparatus, the liquid
container 5 conprising: a container body having a liquid delivery port for
delivering the liquid to the outside; a first reservoir chanber forned in
the inside of the container body and for storing the liquid; a first
pressurizing unit capable of pressurizing the liquid in the first
reservoir chanber; a second reservoir chanber which is forned in the inside
of the container body and comruni cates with the first reservoir chanber
and the liquid debuyee d.in which pressure in the first reservoir
chanbertégépransnitted¥€%?%ﬁa t?ﬁ?quﬁﬁthQ-algganoeﬂhEofi@bﬁﬁbéfﬁgés

i nsi de; eciovic PFreSHin iz 1L Co' Pressurizing the liquid in the
second reservoir chanberIﬁ%eg%#Q%%F§§$ﬁ%fa?ﬂﬁﬁéeﬂhﬁgugpormh&méﬁhmﬁi

delivery port; and 5 a tdai ealf@Qn ém%@ich IS provided in the container

body &pd whose out put signal is changed W &&@sndescdnwiits modthasge of

pressure G teflowwdl tive thiepsee oy 858! aiJt, chanber

g containing chamber

) to th
e buffer chamber, and contracted when the inflow of the

ligui iqui
quid from the liguid containing chamber to the buffer chamber
is stopped; and

10 40 I qui
. The liquid container according to claim 39
wherein i |
the buffer chamber is disposed in an area blocked from
the pressure of the pressurized fluid.

41 . .
A liquid container for storing therein liquid

] . « ] 3 . .

a i : iy
Ccontainer body having a liquid delivery port for

delivering the liquid to the cutside;

a £i .
i1rst reservoir chamber formed in the inside cf the

container body and for storing the liguid;

a £i L .
ISt pressurizing unit capable of Pressurizing the

liquid in the first ITéservoir chamber:
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wherein PI > P2 > P3 is established where a pressure applied to the liquid
in the first reservoir chanber by the first pressurizing unit is P1, a
pressure applied to the liquid in the sécond reservoir chanber by the
second pressurizi ng unit is P2, and a pressure loss in a liquid flow path
fromthe liquid container to the liquid consum ng apparatus is P3. 42. The
| i quid contai ner according to claim41l, ' wherein 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. 43. The liquid
contai ner according to claim4l1, further conprising. a menory unit for
storingta thqungqﬁgge{goigsannun in the inside of the container body, and
data relating to the Tiquid 125 voir anount stored in the menory unit is
rewitten into aady r_ned _anount at the point of tine when the output
signal _ of the deteé??gkgﬁg%p%%élﬁﬁaﬁﬁéﬁ,fqnwpﬂéﬁswiiu&ﬁg(gﬂgeﬁ- r,
accorcﬁ%ﬂ;Qhﬁ(ﬁaﬂde4leserv$19 c rein. the pressure P2 app |e&Q§B‘%he
liquid_in the second reservoir 8%3 (ﬁotﬂﬁk#ﬁ?%ﬁdﬂnﬂlE@@g@u&h&%Q unit is
changed"epdtimidd RRlNkeragngoR2: 9,M N in accordance with the annu%P of the

n

the second reservoir chamber by the second

Th o .
| h e liguid container according to claim 41
3 wherein wh '
€1 a pressure of the liquid in the Second r
eservoir

chamber is p i ed
« the output Signal of the detection unit is chan
g

according to P > p2 or P < p2

43. . .
The liquid coentainer according to claim 41

further comprising;

4 memory uni i i
t for storing a liquid reservoir amount in

] ] -l E] l. ] i 1,[ Jl. l] 3‘ -[

d t 3 ]

of the detection unit is changed

r
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5 1liquid stored in the inside of the second reservoir and chanber, Pl >
P2- MAX > P2-M N > P3 is established, 45. The |iquid container according to
claim4l, wherein when a water head difference of the liquid container Q
relative to a liquid discharge r part of the liquid consum ng apparatus is
P7, P1L > P2 > p3 - p7 is established 46 A liquid container for storing
therein liquid to be supplied to a |iquid consum ng apparatus, the liquid
contai ner conprising: a container body having a pressurized fluid
i ntroduction port for introducing pressurized fluid into the inside liquid
deliver and a Y Port for delivering the liquid to the outside; a first
reser voFPeckanber which is forned in the inside the container body, stores
the liquid, and includes a first flexible filmconstituting at least a le
Pant of a wall ftlhenmpgss fi4 St eservoir chanber; a first pressurizing
unit for_ appliying press&t]f% %% U197 dss e ddi g i d f aHhedddst flexible
filmto UEFOFPE X hehdribsst b}lfggtgeagi%;n a second reservoir é%a er which
is forged in the inside - "111 of THe aHi % Sl ody urcemunigates v th the
first reseiSft P2 ehdnbed @QdMﬁheihiggid gelivery port, and includes a
segond +f.| exi bl e “ordance with the amoun

llq%ldb t of the

r

P1 > P2-Max > P2
45,

-MIN > p3 is established.

thecontainerbody,

st 1qui i
oresthellquld,andlncludesafirstflexible

film constituting at least a part

of a wall formi .
Teservoir chamber; ming the first

flexible £ilm;
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filmconstituting a part of a wall formng the second reservoir chanber
and in which the second flexible filmseals a substantially 5 circular or
regul ar pol ygonal opening forned by the rigid wall form ng the second
reservoir chanber, and the pressure of the pressurized fluid applied to
the liquid in the first reservoir chanber is transmtted through the
liquid to the liquid in the inside of the second reservoir chanber; 10 a
second pressurizing unit which pressurizes the liquid in the second

reservoir chanber to deliver the liquid fromthe liquid delivery port in a
state where the liquid in the first reservoir- chanber is consuned and the
pressuref otheheoptasser i zedy, fdathunscatds Wiansridd ed A& thediysd in the

inside of the first 15 reservoir chanber, and includes a press ne er for
pr essi nghaeer agdddredl fqwhd @ébl‘fretyrpbnwaladd&rfhlhﬁﬁsl f8ecobndecraeaying a
volume _of the second reservoir chanber; and a detection unit which is
provi dett-Hh THEs Eigittdinge e bady oAl W\Midséommnpgttlse gedonid refanged A n
accordance with g change 20 of pressure of the liquid in the second

r eser vot ’Ekh%tﬁﬁ@ Angwhioh the gerensh bentrle 6i lotsma kwga Isupsitdnitd 2id y
o cesur AP T FEBIRE PRASIPRSL] ABFALIGCl eI tho e quigid melhe | ol de
{ank. UmE "ﬁﬂ“&c‘*ﬁ%c SRl Honei | artereshdothe BRERSEFS G $hering t he
|'qU|dpﬁ¥E§ﬁ%1£éH“fquqﬁlE&EﬁXeBOEE the ligquid in the first reservoir
chamber is transmitted through the liquid to the liquid in the
inside of the second reservoir chamber;

10 a second pressurizing unit which pressurizes the liguid
in the second reservoir chamber to deliver the liquid from the
liguid delivery port in a state where the liguid in the first
reservoir chamber is consumed and the pressure of the pressurized
fluid is not transmitted to the liguid in the inside of the first

15 reservoir chamber, and includes a press member for pressing the
second flexible film toward a direction of decreasing a volume
of the second reservoir chamber; and

a detection unit which is provided in the container body
and whose output signal is changed in accordance with a change

20 of pressure of the liquid in the second reservoir chamber.

47. A liquid container for storing liquid to 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 liguid

25 container comprising:
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communi cating with the liquid reservoir chanber and for delivering the
liquid to the outside of the liquid container and in which 5 a vol une of
the liquid reservoir chanber is changed in accordance wth an anmount of
the liquid stored in the inside thereof; and a pressurizing unit which

I ncl udes a seal ed pressurizing chanber into which the pressurized fluid is
I ntroduced to change a volune, and a pressurized fluid introduction port
comunicating 10 with the pressurizing chanber and for introducing the
pressurized fluid to the inside of the pressurizing chanber, and is
constructed to pressurize the liquid reservoir chanber of the tank unit by
a vol ume changeaoftarike upriés sichi Agcthagbes. sd81edhei b gyi de 500481 per
accordin% to claim47, 15 wherein the tank unit further includes a nmenory
unit fofF §P8ﬁ¢né°ﬁ Forimd dher dliamiidg bodt hellgqtinddel ovedyi pokts i nsi de.
49. The liquid container according to claim47, wherein the tank unit and
t he preSSTFWZIREaREY Hrlet hedgeriiidvesd se r foirmeblamise s epar fiedbddivesiagd are

fixed tp gagh ot ﬁ% bg heat 20 caul king. 50. The liquid container
accor di ngct HrEPAFNFR7he Weteide 19k thenid Lawid crotades raandr tonebish

err aneotsy Uit Be g e GEPEELBAS TN AP opar GRARS T Rr o oandemee |
Sui  abl £ 27133 WhSEETSE G SRREIT 484 8. PhBC SRR n appar s 51 A
liquid containes s lArd e LHSESIN A 9HLYudes a sealeq pressurizing
chamber into which the pressurized fluid is introduced to change
a volume, and a pressurized fluid introduction port communicating
10 with the pressurizing chamber and for introducing the pressurized
fluidto the inside of the pressurizing chamber, and is constructed
to pressurize the liquid reservoir chamber of the tank unit by
a volume change of the pressurizing chamber.
48, The liquid container according te claim 47,
15 wherein the tank unit further includes a memory unit for storing
information relating to the liquid stored in its inside.
49. The liquid container according to claim 47,
wherein the tank unit and the pressurizing unit are respectively
formed as separate bodies and are fixed to each other by heat
20 caulking.
50. The liquid container according to claim 47,
wherein the tank unit includes an erroneocus mounting prevention
unit for preventing the liquid container from being erronecusly

mounted to a liquid consuming apparatus other than the suitable

25 liquid consuming apparatus or to a position other than a suitable
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to be supplied to a liquid consum ng apparatus, the liquid container
conprising: 5 a detection unit for digitally detecting whether an anpunt
of liquid stored in the inside of the liquid container is a predeterm ned
val ue or nore or not; and a conmunication unit for comunicating an out put
signal of the detection unit to the liquid consum ng apparatus by an 10
electric wave. 52. The liquid container according to claimb51, wherein the
detection unit includes a switch unit in which a conduction state and a
non- conduction state are switched by whether the amount of the liquid
stored in the inside of the liquid container 15 is the predet erm ned val ue
or noreposinbén 53. theshhqub@eCPﬁ@i@e&o@@&ﬁ% aOJ.?%_m 52, wherein
the switch unit includes a conductive elastic nber at |east a part of
which is elastighlly deforimpeid tancordanc®r \MtUilﬁgSttﬁTe%ecilﬂa'l %;Iua%i to
whet her the amount of the liquid stored 20 in the inside of I qui d
cont ai rfe? b supipd imdbte tdrirjuiettorad wie noOs pP@f ££104, ﬂ@élléﬂldﬂbhﬂdﬁﬂéﬁj
contai ner according to claimb53, wherein the conductive elastic nenber
|ncludé§m¥§”ﬁbV@b¥e side termnal at |east apart of which is displaced 25
ccordance with the state change as to whether the-anmount - 114 of the
I i qﬁi d stored ih9Eh&CEASRABISf fandipi fal iy Seteattipg Whethdwrapredater ni ned

val ue Or|?¥é%{) é%greg'ln the inside of the 1iquid container is a
predetermined value or more or not; and
a communication unit for communicating an output signal
of the detection unit to the liquid consuming apparatus by an
10 electric wave.
52. The liquid container according to claim 51,
wherein the detection unit includes a switch unit in which a

conductionstateandanon—conductionstateareswitchedbywhether

theamountoftheliquidstoredintheinsideoftheliquidcontainer

15 is the predetermined value or more or not.

53. The liguid container according to claim 52,
wherein the switch unit includes a conductive elastic member
at least a part of which is elastically deformed in accordance
with.a state change as to whether the amount of the liquid stored

20 in the inside of the liquid container is the predetermined value
Oor more or not,

54. The liquid container according to claim 53,
wherein the conductive elastic member includes:

amovable sideterminalat leastapartofwhichisdisplaced

25 in accordance with the state change as to whether the -amount
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a fixed side termnal which is disposed to be opposite to the novable side
termnal and in which the contact state and 5 the non-contact state
relative to the novable side termnal are swtched by the displacenent of
the novable side termnal. 55. The liquid container according to claim 53,
wherein the detection unit includes a press unit which is displaced when
the anobunt of the liquid stored in the inside of the liquid 10 contai ner
becones | ess than the predeterm ned value, to thereby press and displ ace
at least a part of the conductive elastic nenber. 56. The |iquid container
according to claim51, wherein the predeterm ned value is set as an anount
of liqubfi thenddegadar gtbeedpincessi Ngsadenbk aReUDLgAidNBERtEfinaRt €8I al to
be processed by thé liquid consum ng apparatus. 57. A liquid container for
st ori ngthhepekedetieqnidedt vabeesupphbed te aoki quhd consumi ng apparatus, the
liquid container conprising: 20 a detection unit for detecting a remaining
anount of |iquadfixvedheidastiammiofal hanildhuisd diepaiedete hadoppesCtavdul e
el ectrically connected to the detection wunit, the |IC nodul e including:

pl ural terthedrevabhe mids teomiagd andhinhehids e sonitestusitateoandhi eve
el ectrical conduction; and - 115 an antenna nenber for conmunicating an

out put “RRgHAP-SPPEREE iR it63 akdve £8 the Movahle edssutrABiaBpa?BE US

switched by the displacement of the movable side terminal.

55. The liquid containerxr according to claim 53,
wherein the detectionunit includes a press unit which is displaced
when the amount of the liquid stored in the inside of the liquid

10 container becomes less than the predetermined.value, to thereby
press and displace at least a part of the conductive elastic
member.

56. The liquid container according to claim 51,
wherein the predetermined value is set as an amount of ligquid

15 necessary for processing a unit amount or more of material to
be processed by the liquid consuming apparatus.

57. A liquid container for storing therein liquid
tobesuppliedtoaliguidconsuming apparatus, the liguidcontainer
comprising:

20 a detection unit for detecting a remaining amount of
liguid in the inside of the liguid container; and

an IC module electrically connected to the detection
unit, the IC module including:

plural terminals coming in contact with the

25 detection unit to achieve electrical conduction; and
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by an electric wave, wherein the plural termnals are disposed side by side
5 along a long side direction of the IC nodule. 58. The |iquid container
according to claim57, wherein the antenna nmenber is fornmed of a

coil -shaped pattern, and the plural termnals are disposed inside the
antenna nenber forned of the coil-shaped pattern. 10 59. The liquid

contai ner according to claim57, wherein the antenna nenber is fornmed of a
coi |l -shaped pattern, and the plural termnals are di sposed outside the
antenna nenber fornmed of the coil-shaped pattern. 60. A liquid container
for storing liquid to be 15 supplied to a liquid consum ng appar at us,

which i's constructed sughahbahndrRSRMEL 286 f bl Scd itdPducaddpto its
inside so that the liquid in the inside is pressurized and is delivered

to the stipakdepft brel dgubot CORL AL NER L AMRN 1SG0Ed %ﬁ@&ﬁtﬁﬁﬁ%p;@@ﬂé’t@@w ng a
pressurized fluid introduction 20 port for introducing the pressurized
fluid i byoabhelensirde aadge,a |iquid delivery port for delivering the liquid
to the outside; a first liquid reservoir chanber which is forned in the

i nsi de of the ceheaehnrthedy]ustbrissntihe:lls quieddiapdsed sbdstibucside such
that its_volume is decreased by receiving pressure of the 25 pressurized
fluird; 2leng aglemgorddei dirgctéserobi thehd@beedwhech is formed in the

i nsi de of the container body,and comunj cates with the first,
58. The liguid container according to claim 57,

wherein the antenna member is formed of a coil-shaped pattern,
and the plural terminals are disposed inside the antenna member
formed of the coil-shaped pattern.

10 59. The liquid container according to claim 57,
wherein the antennz member is formed of a coil-shaped pattern,
and the plural terminals are disposed cutside the antenna member
formed of the coil~shaped pattern.

60. A liguid container for storing liguid to be

15 supplied to a liquid consuming apparatus, which is constructed
such that pressurized fluid is introduced into its inside so
that the liquid in the inside is pressurized and is delivered
to the outside, the liquid container comprising:

a container body having a pressurized fluid introduction

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

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

25 pressurized fluid;
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liquid reservoir chanber and in which the pressure of the pressurized fluid
applied to the liquid in the inside of the 5 first liquid reservoir
chanber is transmtted through the liquid to the liquid in the inside of
the second liquid reservoir chanber and its volune is changed in
accordance with pressure of the liquid in the inside changed by

transm ssion of the pressure of the pressurized fluid; and 10 a narrow
flow path which is formed at a mdway of a liquid flow path conmunicating
the first liquid reservoir chanber and the liquid delivery port, and is
openably cl osed by a novable part displaced in accordance wth the change

of the volune ofa sh®reeadrhild Gs¢ RS WhiafibeRagetnl Asa rokakd Where the
liquid 15 in the first liquid reservoir chanber is not pressurized by the .

pressurittedifibiidd. ot hedhertiaquied BoAYAAME CorrAidne st @1 €haina Q. rswher ei n:
at least a part of a wall formng the second liquid reservoir 20 chanber

i s constliitautield dpseafdiexidizanddd mnd hey rdMabl e hpaplreisBulredes atel east a
part of the flexible film and the narrow flow path is closed by the

f | exi bl @reisismr idiesh|fodd taprdderedse thee Majuine iof thlee issdded olfi gihied
reservoir 25 chanpber. - 117 62. The |iquid container according to claim

61, ° fufiket toApifAsiegervoir chamber is transmitted through the liqui
to the liquid in the inside of the second liquid reservoir chamber
and its volume is changed in accordance with pressure of the
liquid in the inside changed by traznsmission of the pressure
of the pressurized fluid; and

10 . a narrow flow path which is formed at a midway of a liquid
flow path communicating the first liquid reservoir chamber and
the liquid delivery port, and is openzbly closed by a movable
part displaced in accordance with the change of the volume of
the second liquid reservoir chamber in a state where the liquid

15 in the first liquid reservoir chamber is not pressurized by the
pressurized fluid.

6l. The liquid container according to claim 60,
wherein:

at leastapartofawall formingthe secondliquidreservoir

20 chamber 1s constituted by a flexible film,

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

the narrow flow path 1s closed by the flexible film
displaced to decrease the volume of the second liquid reservoir

25 chamber.
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a press nechanismfor pressing the flexible filmtoward a direction of
decreasing the volune of the second liquid reservoir 5 chanber, wherein
magni t ude of pressure applied to the flexible filmby the press mechani sm
is set to such a value that the second liquid reservoir chanber can be
expanded when the pressure of the pressurized fluid is transmtted through
the liquid to the liquid 10 in the inside of the second |iquid reservoir
chanber. 63. The liquid container according to claim®60, wherein: the
narrow fl ow path is fornmed in a flow path for connecting the second liquid
reservoir chanber and the liquid delivery port, 15 or the narrow flow path

is formed in a flow pat o . conpecLing; e flEsdind oy do1eserypI r chamber
and the second Fﬁduid rgg%r%8gggacﬁghgg%Pég4?éT%e 1+%8€% cont ai ner
accor di Bg P ¢! dMAAsigQ Wherein the narrow flow path includes a small

hol e in which a ring-shaped projection is fornmed, on a side where it is

closed by the pDyabkg m@EkanHsm fE}eﬁ&bg!sﬁﬁlgcgﬁré ainedi Aec gidinngowaral ai m

64, wherein at |east a portion of the ring-shaped projection with 25

whi ch t aed ieyveEh] €n pErde GRS rigt KO RodQinel &f tRe@ecabndrl Bhaist resertd8r
material. 5
5 chamber, wherein
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 préssure of the
pressurized fluid is transmitted through the liquid to the liguid
10 in the inside of the second liquid reservoir chamber.
63. The liguid container accérding to claim 60,
wherein:
the narrow flowpath is formed in a flowpath for connecting
the second liquid reservoir chamber and the liquid delivery port,
15 or
the narrow flowpath is formed in 2 flow path for connecting
the first liquid reservoir chamber and the second liquid reservoir
chamber.
64. The liquid container according to claim 60,
20 wherein the narrow flow path includes a small hole in which a
ring-shaped projection is formed, on a side where it is closed
by the movable'part.
65. The liquid container according to claim 64,

wherein at least a portion of the ring-shaped projection with

25 which the movable part comes in contact is made of an elastic
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66. A nethod of manufacturing a liquid container for storing liquid to be
supplied to a liquid consum ng apparatus, the nethod conprising: a case
menber providing step of providing a case nenber forned with a liquid
reservoir chanmber into which the liquid is to be filled, wherein the case
menber includes a liquid injection port for injecting the liquid into an
I nside of the 10 case nenber, a liquid injection passage communi cating the
liquid injection port with the liquid reservoir chanmber, and a |iquid
delivery port communicating with the Iiquid reservoir chanber for
delivering the liquid fromthe liquid container to the liquid consum ng
apparat ys. J3 Wherein a partition wall for closing the liquid 20 injection
passage 1's provided in the liquid fl ow passage, wherein a part of the wall

surface form ngglhe "qH'HeEﬁ58r¥9'ﬁaﬁﬂ@gpgﬁrlﬁgdaalP&% ?ﬁgg@%% ~surface

formng the liquid injection passage are constructed e film

and Vmerf%'rnsﬁcf'ﬁlrfu{; aXiRli@ £ b@ 4,91 O Q%da ¥eLig cér?&nﬂﬂ& ﬂ%ﬁa?gthge
partition wal is not attached to the top surface of the partition

wal |} athieqtied hicl] e@mp@isshgp of injecting the liquid from the liquid
I njection port into the liquid injection passage so 25 that the liquid
flows into the ensade mémbdre drictiidi ieseryobf prddPding a case member
formed with a liguid reserveoir chamber inteo which the liguid
is to be filled,
wherein the case member includes a liquid
injection port for injecting the liquid into an inside of the
10 case member, a liquid injection passage communicating the liquid
injection port with the liguid reservoir chamber, and a liquid
delivery port communicating with the liguid reserveir chamber
for delivering the liquid from the liquid container to the liquid
consuming apparatus,
15 wherein a partition wall for closing the liquid
injection passage is provided in the liquid flow passagé, 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 film, and
20 " wherein the flexible film is provided over a
top surface of the partition wall but is not attached to the
top surface of the partition wall;
a liquid injection step of injecting the liquid from
the ligquid injection port inteo the liquid injection passage so

25 that the liquid flows into the inside of the liquid reservoir
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chanber through a clearance formed between the top surface of the
partition wall and the flexible film and a passage closing step of closing
a flow passage of the |liquid by attaching the flexible filmonto the top
surface of 5 the partition wall after the injection of the liquid into the
inside of the liquid reservoir chanber is conplete. 67. The nethod
according to claim®66, wherein: a projecting part for defining the

cl earance between the flexible filmand the top surface of the partition
wall is 10 fornmed on the top surface of the partition wall of the case
menber provided in the case menber providing step, and in the flow passage

| osi t t t h I
el ded (3 absn dF RIREE IR SRR BN To b P rRe et ol
accord|Q%e é?f3ﬂ95%7 fﬂwgﬁﬁfth%o%ﬁr&ﬁ%ﬁ% £331f.uid 4di scharge step after

t he case me rowJra 'S conplete an be?ore the liquid injection

step starts, \A@ebgl ?a'g@ éiﬂ@siwlékéigb %ﬁéﬂ%ﬁ%ﬁbeg £1he dd gk ioF eski on 20

port is cl osed | did inside the liquid reServoir chanber and the

liquid imnjRGd By RASSAIA S thes ghanded o rammt batbi glied togelshréayeport . 69.
The met hod according to cIa|n167 wherein the flexible filmis attached to

a t@ suwHeagerofi tilve praajiecifiteg tﬂé[ﬁwﬁxidbwedfOMhbhélqupdsmntacéhef t he
partition wall of the case - 120
inside of the liguid reservoir chamber is complete.
67 . The method according to claim 66, wherein:
a projecting part for defining the clearance between
the flexible film and the top surfsce of the partition wall is
1o formed on the top surface of the partition wall of the case member
provided in the case member providing step, and
in the flow passage closing step, the projecting part
is melted so that the flexible film is welded to the top surface
of the partition wall.
15 68. The method according to claim 67, further
comprising:
a fluid discharge step after the case member providing
step is complete and before the ligquid injection step starts,
wherein in the fluid discharge step, the liquid injection
20 port is closed, and fluid inside the liquid reservoir chambex
and the liguid injection passage is discharged from the liquid
delivery port.
69. The method accordinglto claim 67, wherein the

flexible film is attached to a top surface of the preojecting

25 part formed on the top surface of the partition wall of the case
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menber provided in the case nmenber providing step. 70. The nethod according
to claim66, further conprising: after the flow passage closing step is
conplete, a 5 vacuumdi scharge step of vacuumdi scharging, via the liquid
injection port, the liquid existing between the liquid injection port and
the partition wall. 71. The nmethod according to claim70, further
conprising: 10 an injection port closing step of closing the liquid
i njection port after the vacuumdi scharge step is conplete. 72. Aliquid
container for storing liquid to be supplied to a liquid consum ng
apparatus, the liquid container conprising: 15 a case nenber fornmed with a
l'iqui d meseresoiprahateRPerin ithe0 daltieC hehhe rl bedvddisigt @the.filled, the case
menber including: a liquid injection port for injecting the liquid into
an inside of thé&(case nBhbemegtacHi qucdrdhhectbonl pamsage £ampHercati ng the
20 liquid injection port with the liquid reservoir chanber, and a liquid
del i ver yommaisgavaruni cating with the liquid reservoir chanber for
delivering the liquid fromthe liquid container to the |liquid consum ng
appar at us, wher &fiterathar fleroranaraef 6Lceiogi A§ePhes| cqubdel sy edti on
passage 25 is ro¥ided in the Iiquid fIQM/Bassage; -.121 L
vacuum-discharge step of vacuum-dischargihg, via the liguid
injection port, the liquid existing between the liquid injection

port and the partition wall.

71. The method according to claim 70, further
comprising:
10 . an injection port closing step of closing the liquid

injection port after the vacuum-discharge step is complete.
72. A liguid container for storing ligquid to be
supplied to a liquid consuming apparatus, the liguid container
comprising:
15 a case member formed with a liguid reservoir chamber
into which the liquid is to be filled, the case member including:
a liguid injection port for injecting the liquid
into an inside of the case member,
2 liguid injection passage communicating the
20 liquid injection port with the liquid reservoir chamber, and
a liquid delivery port communicating with the
liquid reservoir chamber for delivering the liguid from the liquid
container to the liguid consuming apparatus, wherein:

a partitionwall for closing the liguid injection passage

25 1s provided in the liquid flow passage:




a part of the wall surface formng the liquid reservoir chanber and a part
of a wall surface formng the liquid injection passage are constructed by
a flexible film the flexible filmis provided over a top surface of the 5
partition wall; in a state in which the flexible filmis not attached to
the top surface of the partition wall, the liquid is injected fromthe
liquid injection port into the liquid injection passage so that the liquid
flows into the inside of the liquid reservoir i0 chanber through a

cl earance fornmed between the top surface of the partition wall and the
flexible film and a flow passage of the liquid is closed by attaching the

flexible film ontgatheo oS ACedieaLRerBaRt hhi Ofle Weldy Al elbe i r

injection of the Fiquidinto the |nS| qU| servoir 15 chanber
i's Conpk%%%ber'and61part of a wall surface forming the ligquid injection

passage are constructed by a flexible film;
the flexible film is provided over a top surface of the
5 partition wall;
in a state in which the flexible film is not attached
to the top surface of the partition wall, the ligquid is injected
from the liquid injection port into the liquid injection passage
so that the liquid flows into the inside of the liquid reservoir
10 chamber through a clearance formed between the top surface of
the partition wall and the flexible film; and
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 c.>f the liquid reservoir

15 chamber is complete.
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