LI QU D CONTAI NER BACKGROUND OF THE | NVENTI ON The present invention relates
to aliquid container for storing liquid to be supplied to a liquid
consunm ng apparatus such as an ink-jet recording apparatus. 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 inmage 10
recording. Oher liquid ejecting apparatuses include, forexanple, an
apparatus provided with a color material ejecting head used for manufacture
of a color filter of a liquid crys&ID IEWHAHINERr the |i ke, an apparatus
provided with an el ectrode 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 sanple ejecting head as a precision pipette, and the like.
20 The ink-jet recording apR&feROYNE g Hify dNVENTdOMpl e of the liquid

ej ecting apparatus has been recently used in nany printings including color
printings becadb€ R&ESEHtainvgatipRerelatesotopg diigngdacentaiaeydof | ow

and snmall dots can be forned at high den5|t{. , )
storing liquid to be supplied to a ‘ligquid consuming apparatus

such as an ink-jet recording apparatus.
5 As a typical example of a conventional liquid consuming

apparatus, there is a liquid ejecting apparatus which ejects
a 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. Otherliquidejectingapparatuses include, for example,
an apparatus provided with a color material ejecting head used
for manufacture of a color filter of a ligquid crystal display
or the like, an apparatus provided with an electrode material
{conductive paste) ejecting head used for electrode formation

15 of an organic EL display, a surface emitting display (FED) or
the like, an apparatus providedwith a biclogical 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



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 i type i.n which conpressed air is.sent into the
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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 conventional example of such a cartridge type liquid
container, there is a type in which compressed air is sent into
the inside of the liquid container to pressurize the liquid in

15 the ligquid container, and the liquid in the liquid container
is delivered to the cutside of the cartridge by using this pressure
and is supplied to the liquid consuming apparatus. As stated
above, by pressurizing the liquid in the liguid container and
supplying it to the 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 liquid 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 i s poor, and
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delivered to the outside, and In IS possr |l e to judge whether or

not the |vQuidddxdMie ifshafp of ch%rthQIBtidl&%@Tc%'raﬁhclesw?@E Yald YuPghng
pressuri zed by the pressurized fluid. (2) a nethod of detecting an

anount  of o Nkh F LIPS e 35nkBr At ivHa CaHe sggglgqr\ﬁtlrru@h@dcéﬂtQbﬂ@arge i nk
using a - 3 pressurized fluid fed fromoutside, generally using air
pressure, a nethedstsibbachpsed, i inUSkKe, 16k, 838t tDdybi shdetpet iAReSeare
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
pressurizingpump isdetectedbythepressure sensor, it ismistaken
15 that the ink is being supplied.

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

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

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

25 in an ink cartridge constructed to discharge ink using a



mounted on an ink bag formed 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 Inthe

i nkcartridges providedw ththe function of detecting the anmount of remaining
ink, the former can continuously detect the variation in the amount of ink
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so as to seal the through hecle for detecting delivery pressure

by the pressure sensor.

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

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

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

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

object is to provide a liquid container capable of accurately

25 detecting the point in time when an amount of liquid 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 sealing
structure between a pressurizing chanber into which the conpressed air is
i ntroduced 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
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invention has an object to realize a structure which is easy to recycle.
chamber into which the compressedair 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 foregoing
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 quality is lowered.

20 The inventionhasbeenmadeinviewof 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,



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
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a detection unit of a remaining amount 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
unit is transmitted from the ink cartridge side to the ink-jet
recording apparatus side through this electric contact, and the
supply of electric power to the detection unit is also performed
through the electric contact.

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

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

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



contact due 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 perfornmed, and there has been
possibility that the detection of the remaining anount of ink becones
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of the detection unit an
ink-jet recording apparatus side, or the operation of thedetection

unit becomes impossible since the supply of electric power to
10 the detection unit can not be performed, and there has been
possibility that the detection of the remaining amount of ink
becomes impossible, and poor printing is caused.
This inventionhasbeenmade inviewof the above circumstances,
and has an object to preovide a liquid container which can transmit
15 information relating to a remaining amount of liquid to a liquid
consuming apparatus without providing an electric contact between
the ligquid container and the liquid consuming apparatus.
(5) Inthecasewhereadetectionunit for detecting the remaining
amount of ink in the inside of a liquid container, and a unit
20 for ccmmunicating an output signal of the detection unit without
providing an electric contact (for example, a unit for performing
communication by an electric wave) are provided, it is preferable
that the detection unit is incorporated in the inside of the
liquid container and the communication unit is also incorporated

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



t he conmunication 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 communication unit are incorporated in the inside of the
liquid container, and electrical connection of both is achieved w thout
fail. In addition to the case where the whole of the conmunication wunit is
di sposed in the inside of the liquid container, this 10 is also desired in
the case where a part (for exanple, an antenna) of the comrunication unit is
di sposed at the outside of the liquid container, and the other part (for
exanpl e, an electrical _connection part to the det ecti on unit, or a control
part for PXURTO % R 4 SRR LA o W% he communication unit is 15
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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 ocutside 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 communication unit is disposed at the outside
of the liquid container, and the other part (for example, an
20 electrical connection part to the detection unit or a control
part for controlling the communication) is disposed in the inside
of the liquid container.
This invention hasbeenmade inviewof the above circumstances,
and has an object to provide a liquid container in which when

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



easily and certainly achieved. (6) Aliquid container in which liquid in the
inside of aliquid 5 container is pressurized bypressurizedfluid isgenera

| lyprovided with a valve unit. That is, the liquid container as stated
above is constructed such that the valve unit is provided at a liquid
delivery port for delivering the liquid in the inside, and this valve unit
keeps a valve closed state at a nornmal tinme, and when 10 the liquid
container is nmounted in a liquid consum ng apparatus, the valve is opened.
However, the valve unit in the Iiquid container has a problem that when the
val ve body is pressed fromthe outside in a state where the %igfid
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Constructfg constructed such that the valve unit is provided at a liquid
delivery port for delivering the liquid in the inside, and this
valve unit keeps a valve closed state at a normal time, and when
10 the liquid container is mounted in a 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 ligquid consuming

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

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

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

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

25 the valve body from the outside is not resolved.



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 c tainer i,ch st or LN Jts. ]
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SUMMARY OF THE INVENTION

The invention provides a 1iquid container for storing liquid
10 to be supplied to a liquid consuming apparatus. The liquid
container is constructed such that pressurized fluid is sent
to its inside so that the liquid in the inside is delivered to
the outside. The liquid container includes a container body
which stores the liquid in its inside. The container body includes
15 a pressurized fluid introduction port for introducing the
pressurized fluid to the inside and a liquid delivery port for
delivering the liquid tothe outside. Adetectionunit isprovided
in the container body and cutputs an output signal which is changed
in accordance with a change in pressure of the liquid in the
20 inside of the container body.
Besides, preferably, the liquid container further includes
a liquid reservoir chamber (first reservoir chamber) which is
formed in the inside of the contain body and stores the liquid
and whose volume is decreased by receiving pressure of the

25 pressurized fluid, and a sensor chamber (second reservoir chamber)
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fluid applied to the liquid in the inside of the liquid reservoir chanber
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 Iliquid in the inside of the
sensor chanber. Besides, preferably, the sensor chanber is constructed such
that the volunme thereof is changed in accordance wth 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 volune change of the sensor
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liquid in the inside of the sensor chamber.

Besides, preferably, the sensor chamber is constructed such

that the volume thereof is changed in accordance with the pressure

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

Besides, preferably, the sensor chamber is provided at a
midway of a 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 cof the liquid
in the container body is a predetermined value or more, and is
put in the other of the on and off states in a case where the
pressure of the liquid in the container body is less than the

predetermined value.

25 Besides, preferably, the contact type switch includes a
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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 vol une of
the sensor chanber. D splacenent of the novable 10 side terminal 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
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a transmssion unit for transmtting the detection signal o the detection
unit to theit i dhEONSURVARD dralkdsS meRba rcBRbaght into contact with

the flexible film of the sensor chamber, and an urging member
for urging the press member toward a direction of decreasing
the volume of the sensor chamber. Displacement of the movable

10 side terminal is caused by displacement of the press member due
to the volume change of the sensor chamber.

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

15 side terminal is caused.

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

20 point in a displaceable range of the press member.

Besides, preferably, the pressurized fluid is compressed
air.

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

25 Besides, preferably, the liquid container further includes



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 manner. Besides,
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
appar at us. Besi des, preferably, the liquid consum ng apparatus i s an

k- di d . the | id
o AR R B U A
f h d t \ t
L O e BALAgE kg L AU AR EL B PR gt 2

reservoir dﬂggper) by a pressure of a pressurized f|UId fed froma
pressurlze uid introduction 20 port to feed the liquid to a liquid

consuni ng appaé%t,ﬂ%a% %[E ﬂibﬁﬁ},dtﬂs'ii’ ¥4 R 1ty H'r‘éh%‘fn{,ﬁ&f@tﬁes

constructed suc contalnlng o anber

reseryoir, Wﬁ)ssién S@APEtfé/PH}’ré‘r‘I%f't%irﬁ?dtﬁé %@@é@@i&? §P h&edot he

I|qU|d in Iquid containing chanber to a liquid consunlng apparatus 25

froma lI@Wéeee@lcwehxmq%rﬁota@dlaulu%rps&mgaa L r £00S L hUCh8Scont 43t such
that liquid in a liquid containing chanber (fiTst” reservoir chanber) is

constant | yapressuri zed by a built-in pressurizing

Besides, preferably, the liquid container includes a memory

unit for storinginformationrelatingtotheliquidinthe container

10 body, and the transmission unit transmits the information from

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

Besides, preferably, the liquid consuming apparatus is an

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

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

The 1nvention 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 ligquid consuming apparatus from

a liquid delivery port; a liquid container constructed such that

liquid in a liquid containing chamber (first reservoir chamber)

is selectively pressurized from outside to feed the liquid in

the liquid containing chamber to a liquid consuming apparatus

25 from a liquid delivery port, and a liquid 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
cont ai ning chanber to the liquid delivery port. The buffer chanber is
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 Iiquid 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 where

the pressitGlzéfat| bi@uidd T foht FREY FIABYAM T Chererd (At FEEUETHV POt i s
uses as pressure application neans 15 for | ying the pressure to the
T qui d i PP lgoh 4 SO AT g Pcraiered Y Buier] ‘CHihtoe T S5 Sted i n
1 qui d cota rihgt SRAnbRE FSIRDAT FBuPed 1 leh SRR "o ARRARF i (18] or e
ecassed baRTe SEIRTIngRRr| el ehants o e BT FER ERarich e
confi gured, such that & [ecess departvi.srfor d g’n a ré%nc%dc se form'e “the
1 qui 0 conPAT ASF SRR (SRERTAG oor Tive & elalider) palrete bR e BT i I m
T e B oy O L R L LR SRPIR S B P Bt Bl
port. The buffer chamber is expanded in its volume by an inflow
of the liguid from the ligquid containing chamber to the buffer
chamber, and contracted when the inflow of the liquid from the
10 liquid containing chamber to the buffer chamber is stopped.
Each of the liquid containers further includes a detecting unit
adapted to detect a wvolume variation of the buffer chamber.
In a case where the pressurized fluid fed from the pressurized
fluid introduction port is uses as pressure application means
15 for applying the pressure to the liquid in the liquid containing
chamber, the buffer chamber is disposed in an area blocked from
the pressure of the pressurized fluid.
Preferably, the liquid containing chamber is configured
such that a recessed part is formed in a hard case forming the
20 ligquid container and an opening of the recessed part is sealed
by a film.
Preferably, the buffer chamber is configured such that
arecessedpart is formedinahardcase forming the liquid container

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

25 Preferably, the liquid containing chamber is formed of a

- 14 -



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

buf fer chanber and a channel for connecting the buffer chanmber to the
liquid delivery port is configured such that a groove or a through hole is
formed in a hard case formng the 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 container includes: a container
body having a liquid delivery port for delivering the liquid to the

out si de; a first reservoir chanber fornmed in the inside of the container
body and et é@oﬁaﬁg the liquid, a first pressurizing unit capable 15 of

Chanber whi oh FHee5AANY | ARENS T ST CPOTOThA S CORTRTBE Boby EHoe bag '
te th the f ha d .del t
and i ﬁﬁneﬁlé“rsgsaaizehrEp{eéﬁ.s?é%?éﬁaia?vmtcﬁé‘mﬁ“t? '%“‘r’c'sﬂ{gtrﬁeaétéﬁw Ar ough

he 1i d iid 20 i d d f
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i quig hie Ligiide deli sy Vﬁ@fferaggaﬁbggt oGt op iLh uhi i, s

prOV|ded |n tai ner ose outpu an ed
accordan e f 5
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appl i ed t&ﬁﬂ?dﬂe‘lﬁ'&dr{‘ m,ecfargioes@éewoy thgeﬁﬁherholi% tihe ddiila in

pressurizing unit 1s P1, a pressure applied
a hard case forming the liquid container.

The invention further provides a liquid container for storing
10 therein liquid to be supplied to a liquid consuming apparatus.
The liquid container includes: a container body having a liquid
delivery port for delivering the liquid to the outside; a first
reservoir chamber formed in the inside of the container body
and for storing the liquid; a first pressurizing unit capable
15 of pressurizing the liquid in the first reservoir chamber; a
second reservoir chamber which is formed in the inside of the
container body and communicates with the first reservoir chamber
and the liquid delivery port and in which pressure in the first
reservoir chamber is transmitted through the liquid to the liquid
20 in its inside; a second pressurizing unit for pressurizing the
liquid in the second reservoir chamber to delivery the liquid
through the liquid delivery port; and a detection unit which
is provided in the container body and whose output signal is
changed in accordance with a change of pressure of the liquid

25 in the second reservoir chamber. Pl > 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 anDunt stored in the nenory

unit is re witten | pr.edet e f,at t o en the
out put si‘ghal© o% ' éS?i‘%a]flec I?Fglﬁ c% ﬁﬂge?‘f}) a%gled esl dp‘;’ %er%a era%#1 t he

first PrESEHLLZ] B9 VAL -] oc SONMISHALAG S QuBEeRsUS] Za LOBSLLES!LgieppLyol !

chanber by pressu e res urlze ‘Nt roduced de of the

cont ainer. Ny | 20 fesilos, el sn bl oo o] £ast apat L of A e Lo

pressuri ZI ng unit constituted I rst I rst

pressuri % AGs U1 24 A6 \Eﬁf% ?splﬁfssé%dlzirkgr&mr %@Sﬁnv&'ﬁ@n&aﬁl@@

changed receiving t ressure of the pressurized fluid first

reseryoi rp ehein LhePl £§514d ickht e ¥ol th@ 16! cod2uffi nghgops 8641 zi ng
chanber. - 16 Besides, preferably, the first flexible filmincludes an

i ntroductignpport side filmmenber which comes in contact with

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

10 Besides, preferably, the liquid container further includes
a memory unit for storing a liquid reservoir amount in the inside
of the container body, and data relating to the liguid 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.



the pressurized fluid introduced into the inside of the container body and
is defornmed, and a reservoir chanber side filmnenber 5 which constitutes at
| east a part of a wall formng the first reservoir chanber and is pressed
and defornmed by deformation of the introduction port side film nenber.

Besi des, preferably, when a pressure |loss due to a reaction force at a tine
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 Pl' |,
P1' - P4 =Pl > P2 is established. Besides, preferably, t he second

;gig;\égin(r:ec\?mat esrldef)sr’eg[%l?% %%%esﬂg]t#}aﬁlt} Iqifjll'S In eil?r}]gpﬁ%ﬂ%?e% he second

r eser voi ry Sin O ISR n8hoBa! LAt chheoflebesti amnugit | sekhanged

in accor dlance W ume change o second reservolr

Besi des, ﬁ{h}%@@hh z%ﬁ%ﬁ?f@ﬁ%t&ro%%%‘érd' zh g tq{e anlsmelettdﬁ%heac&%gmer

flexible constituting at |east a part of 0 formng the second

reservoi r, SNAMQ! ANt RIS IRAbar rEQérQb?%StHSmEQE §§§@nﬂliﬂ1%11%@rfl I'm
toward a direction of decreaS|ng the volune of the second reservoir

chanber. Besiwlesond¥ef eradl ¥ Whesk aa gsaelst.stwﬁ d 0581 Huo #Ri iy redst past force
at atinme of deformation of the second flexible filmis 25 P5, and a

pressure apgd sk f reakiher 188 Si Sephessdd die SeEonted -byl Mdefdexdbienfilmis
P2', P1 > P2' + P5, and P2' - P5 = P2 > P are established.

of the introduction port 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 containerbodyisP1', P1' ~P4=P1>P2isestablished.
Besides, preferably, the second reservoir chamber is
constructed such that its volume is changed in accordance with
apressure changeof the liquidinthe inside of the second reservoir
15 chamber, and the output signal of the detection unit is changed
in accordance with the volume change of the second reservoir
chamber.
Besides, preferably, the second pressurizing unit includes
a second flexible film constituting at least a part of a wall
20 forming the second 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



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 1liquid container relative to a liquid discharge part of

Boci dos, RUTET LIy TR HE 114t Fogerdoi ¢ ERanBlR Bad ThES 1ot Bedohdiie.

reservoir ch%ﬂ%§ are connunlcated wi th each other through a narrow
connunlcé?lng pa Besi des, preferably, the first reservoir chanber and the

Thterventng bl UL heubet s i POt ¥y SRIES des%aﬁt#%dr 351 SaY pLuatapatt
pressuri zed {rL Hisd dop S uaRLLed: br ommb oe Au% s%%ramkﬂwgsga;?mhasunﬁss' des,

pref erably, e liquid consum ng appar at recor
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in the |n -jet recording apparatus. 25 The i1 nvention further provides a
l'iquid copfqihper; §:9{d 8£8FEA%in thé&ngﬂaﬁé 8ENRHd g@bgnaqe%r%qm ERSmbOra

li quid consum ng apparatus. The |iquid container includes: a container body
having a and P1 > P2-MAX > P2-MIN > P3 is established.

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

10 liquid in the second reservoir chamber.

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

Besides, preferably, the first reservoir chamber and the

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

Besides, preferably, the first reservoir chamber and the
second reserveir 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 forned 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 wunit for applying pressure of the pressurized fluid to
the first 10 flexible filmto deformthe first flexible film a second
reservoir chanber which is forned in the inside of the container body,

i i th i i hapb he liquid_deli ,
cormnt €45 ) 8 d Weshe SSEYEE PONCelogd ANglia dpdelivety por
the second,feSeiaiy SIAMSL.ANLRAR bl e e seoandslexblee £11m seals

a substantlglly(%lrcu ar ~~or ‘reégular pol ygonal “openi ng fornme % he rigid

Il f ' ! i d.tk
nel | ohe! Tl e P00 o PRERALE PORTASL, R0, hDEMETAY S Mo litrca
transm tted, Lnoyghhie; L g&é dAQ 4 ﬁ%cfr%}iq}lﬁgl'ﬂ}e&g}epw%' 8y e f@véﬁﬁ@?cof‘d
reservoir chanber; a second pressurizihg unit which® pressurizes the 1iquid

in the Se&%dlicﬁﬁea vl rephadibers 4o deldvare  tde ol d-fagie £ hgnd diguj &

delivery port 1h a state where the liquid in the first reservoir chanber is

consumed @hdhddg PrEEeSYREidef thdedHessidd 2R, Wicd e PRAE 11gnsaltigd to
the liquid in 25 the inside of the first reservoir chanber, and includes a

press - {&-1uedel fidrstprassiindet e 1seeondtikexibyeati Lantovargaat dhfection
of decreasing a volune of the second reservoir chanber; and a
a wall forming the first reservoir chamber; a first pressurizing
unit for applying pressure of the pressurized fluid to the first
10 flexible filmtodeformthe first flexible film; a second reservoir
chamber which is formed in the inside of the container body,
communicates with the first reservoir chamber and the liquid
delivery port, and includes a second flexible film constituting
a part of a wall forming the second reservoir chamber and in
15 which the second flexible film seals a substantially circular
or regular polygonal opening formed by the rigid wall forming
the second reservoir chamber, and the pressure of the pressurized
fluid applied to the liquid in the first reservoir chamber is
transmitted through the liquid to the ligquid 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 ligquid from the liquid 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 liquid in

25 the inside of the first reservoir chamber, and includes a press
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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 edbyt he second flexible filmis substantially square. Besides,
preferably, the second reservoir chanber is constructed such that the

vol unme 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 volune change of the second reservoir chanber. Besides,

ordance i th t| hange of th | cha
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first case menbe I'rs m and the secon
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reservoi r chanber a secon case nenber to rizing

chamber fid mhes 1hended i nt @ HbOLR-RnRI 823Wh2iiR0 HRamRer i nto which the
pressurized fluid 1s introduced. The press nenber is nmounted to the second

case 25 menbeksided) pRasAesly Pried spahl Mg skhe RiBsendBEREhdIfS dTAR] Y
supported by a guide part integrally fornmed to the second case nenber.
film is substantially square.
Besides, preferably, the second reservoir chamber is
constructed such that the volume is changed in accordance with
10 the pressure change of the liquid in the inside, and the output
signal of the detection unit is changed in accordance with the
volume change of the second reservoir chamber.
Besides, preferably, the first pressurizing unit includes
a pressurizing chamber film which comes in contact with the
15 pressurized fluid introduced from the pressurized fluid
introduction port to the inside of the container body and is
deformed. The first flexible film is pressed by deformation of
the pressurizing chamber film and is deformed. The container
body includes a first case member to which the first flexible
20 film and the second flexible film are bonded to form the first
reservoir chamber and the second reservoir chamber, and a second
case member to which the pressurizing chamber film is bonded
to form a pressurizing chamber into which the pressurized fluid

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

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

chaner Bt ey LT ALy de, LL3U S, SORMLID 0RRIYS 5o 0
erovabl i o e LRSI FoCeLehas, eRneret .o Tho proptige. v e
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the pressuri zed ui
so that the press member does not come off 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 invention further provides a liquid container for storing
liquid to be supplied to a liquid consuming apparatus. The liquid
container is constructed such that pressurized fluid is sent
into its inside so that the 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,
anda liquid delivery port communicating with the liquid reservoir
chamber and for delivering the liquid to the outside of the liquid
container and in which a volume of the liquid reservoir chamber

25 is changed in accordance with an amount of the liquid stored
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is introduced to change a volune, 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 nenory wunit for storing information relating

to the liquid stored,i its inside. 15 Besides, preferahly,, the K. unit
and the p]rqbstg'lﬁ ilfisnlgde B“rh%r eaﬁfe' rae%ageactl?rveesl S)}J]?lo%' uanslecs ewgna % el%%%?cgess and
are fixed, ta-e t her.. i r et b h [ A
o essur o fG N E e o aubR Tt R Bt phafhe Bt et BB bRl
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outer shape of the liquid container 1is determ ned.
pressurizing chamber, and is constructed to pressurize the liquid

reservoir chamber of the tank unit by a volume change of the
pressurizing chamber.

Besides, preferably, the pressurizing unit further includes

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

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

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

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

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

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

25 other, and the tank unit and the pressurizing unit are stacked
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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 |east a part of a wall
formng the liquid reservoir chanber, and the 10 pressuri zi ng chanber

i ncl udes a pressurizing chanber side flexible filmconstituting at |east a
part of a wall forming the pressurizing chanber and di sposed to be opposite

to the reservoir chanmber  .si.de flexible fil Besj des, . preferably,. the
D oo | EEhahia SPRtRar iBdy S Te Rrt e shane o the: 1 DEB yRtiAar
remai ni n aqfunaaggg%?e liquid stored in the tank unit. Besides,
preferab&ﬁ qte ifon unit transmits an output signal changing in
accordance with a change | ressure of the liquid.n the tank unit. 20
e hoa o of B S Rt R T f artred Gl e E ety
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the inside o e addi ti onal reservolr chanber. The out put signal of the

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

10 pressurizingchamber includesapressurizingchamber side flexible
filmconstituting at least apartof awall forming the pressurizing
chamber and disposed to be opposite to the reservoir chamber
side flexible film.

Besides, preferably, the pressurizing unit further includes

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

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

20 Besides, preferably, the ligquid container further includes
a sealed additional reservoir chamber (second reservoir chamber)
which is provided in the tank unit and communicates with the
liquid reservoir chamber {(first reservoir chamber) and the liquid
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 Besides,
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 quuid contai ner from being erroneously

d I id,c h h bl e
ggggh; n;to i uELFsd Fn}ésouun&glng%ﬁ)ﬁ% Cgtth f}}eﬁr]a]:%qgun mfﬁtr tSJO%SI’Jtl onu%of t he
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consant ng e 2%8%-%2?&?%%% SRR AR (ot e I

cont ai ”erdéﬁ%ca{&ér{”% 18Ty ts; %%%gfe%l”%agg&gﬁg Led, %Phtgf%l %éésrﬁfé ék?&r?;{réj' 0,

appar at us e |nven |on arth provides a IQUI con

therein 'wty gege péneeqnqu@ &¥°&Héjaﬁ‘&ﬁ%#%%9 AppaLabys- eh: r{]}?erﬂ';ﬂu'd

cont ai ner |nc ECtIOH unit or digita etecting

amoung of |1 quids Sios edpfélféﬁaeows' dee oatddwforlw%éﬂs&%ﬁ NeahiSe @ 1s

predeternlned val ue or nore or not and a communi cation unit for
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consum ng apparatus by an electric - wave. Besi des, preferably, the

det ect i onc pdigrd ¥l rid e ad @WoleChhe llquld in the inside, and the output
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 liquid container
from being erroneously mounted to a liquid consuming apparatus
other than the suitable liquid consuming apparatus or to a position
other than a suitable position of the suitable liguid consuming

15 apparatus.

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

The invention further provides a liquid container for storing

20 therein liquid to be supplied to a liquid consuming apparatus.

The liquid container includes a detection unit for digitally
detecting whether an amount of liquid stored in the inside of
the liquid container is a predetermined value or more or not,

and a communicaticn unit for communicating an output signal of

25 the detectionunit to the liquid consuming apparatus by anelectric
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unit in which a conduction state and a non-conduction state are swtched by
whet her the anmount 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 defornmed in accordance with a state change as to
whet her the anmount of 10 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 t'H&"%mount 15 of the I|qU|d stored |n the inside of the liquid
container is he redeter e n e

. lCPeassﬁjosecF]ia tl‘r|1 Aot o?xhupﬂtt i guae% X gﬂf’&gﬁ

termnal whic d opp05|te t e nmovable srde"ternmnal and
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novabl e si termnal aré sw acenent novabl e
de t f h u S
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of the "&P'& Om f&rc@@@Qmér'f§stﬁ@§&é£@teﬁm@@éem@@doy%&ﬁe &P

t her ebypress and displace at least a 2 art of the conductive elastic
menber. -,26. Besides, preferably, the I|qU|d container further includes a
menory unit for storing information relating to the liquid

Besides, preferably, 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

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

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

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

20 of the movable side terminal.

Besides, preferably, the detection unit includes a press
unit which 1s displaced when the amount of the liquid stored
in the inside of the liquid container becomes less than the
predetermined value, to therebypress and displace at least a

25 part of the conductive elastic member.
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stored in the inside of the liquid container, and the nenory wunit is fornmed
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, the material to be processed is recording
paper, and the unit anmount 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 liquid in
the inside is delivered to the outside, The Iigyid cont ai ner jnclJudes: a

cont ai ner bod\BSATy RISLELSMYzebne| LW Ud CORtAIAGE: fORTPBF tIRGDudes
introducingqthe ressurjzed flujd int t he, i nsi de and atliéﬁg del j yery
port for USMSRREY i thet s U LID tHL TR Yb; TS A d U thanber
(first reservoir, chanber), which is forned,in the inside of .the container
body.  SORUREd e (R R 6 el dEk b AT 7S AT T 20
decreased_ by recelving, pressur f the pressurized fluid: an a sensor
chanber  (SBkor reUdrSth 1T TR TS GOPREN T The T Het de of the
cont ai ner body, and, conmuni cat with the |liquid. reservoir.ch er_and in
whichéthe preé%ﬁﬁ%g%)'t E?é%%éﬁ? t 76 Iﬁ%%%e %ﬁ&&q%gz% othégI?%Ei%Si% t he

e i SR 8 LAl S L LA el 2
?Letrfqﬂﬁ%FQﬁdéékiéﬂ"ﬁo'5% ehaRaed Jd pICEREARNGE1 W LEn &uRI §F SHEEa £haRge of

Besides, preferably, thematerial tobeprocessedisrecording

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

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

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

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

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

25 chamber is transmitted through the liquid to the liquid in the
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in the inside of the sensor chanber. Besides, preferably, the liquid
consum ng apparatus is 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 for storing
therein liquid to be supplied to a liquid consum ng apparatus. The liquid
container includes: a detection unit for detecting 10 a renai ni ng anount of
liquid in the inside of the liquid container; and an |IC nodule electrically
connected to the detection unit. The IC nodul e includes; plural termnals

com ng In COrg %tf %é S?DSOI %% tl On I(_I)U'E U th Vaefl. %lfe‘EII\% cf%ecg: n&!iJCtl on,

and an aﬁlt el%h commm Catl ng an signal ect| on

unit 15 t%té“ia'é %edc? é‘%&%‘ﬁs g)yrleas%ue}eeﬁfééhgr‘g?ﬁ’%he f& J[ ral

ternlnals are di Spos y SI e along ong si Ion e IC

nodul e. &g%ielafgéﬁgpl :ﬂ%% e J@ber is formed of a CO|I-shaped

pattern, iral“term sposed inside 20 the antenna nenber

formed of the Bldg ?%1 ﬁ;g%f%qtatbw t%%zggatﬁ%gpe%%@%ér rﬁsgsrévaagnfé genber

is formed of a col pat t'ern, l'ura al s are di sposed

outsigle {the %@&%r‘@%‘?é pbaraed sof aﬁé%ﬁ@'llqﬂﬁp%n&@ﬁ%&”ls@ﬁl oeg,
preferably, the detection un|t i ncl Udes a conductive 25 elastic nenber

which is &rlocbhgm é Heh R@ISURBuBOBHALA tMd hnkh? et- rétor@i Hgapd Lt wal s
whi | e bei ng elastlcally defornmed. Besides, preferably, the conductive
el astic nEnbeH?kﬂ@hUéﬁ&lonfurtherprov1desaliquldcontalnerforstorlng
therein liquid to be supplied to a liquid consuming apparatus.
The liquid container includes: a detection unit for detecting
10 a remaining amount of liquid in the inside of the liquid container;
and an IC module electrically connected to the detection unit,
The IC module includes: plural terminals coming in contact with
the detectionunit toachieveelectrical conduction; and anantenna
member for communicating an output signal of the detection unit
15 to the 1iquid 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
ccil-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, andtheplural terminals are disposed cutside
the antenna member formed of the coil-shaped pattern.

Besides, preferably, thedetectionunit includesaconductive

25 elastic member which is brought into pressure contact with the
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a novable side termnal at least a part of which is displaced in accordance
wth a state change as to whether an anmount of 5 the liquid stored in the
inside of the liquid container is a predeterm ned value or nore or not; and
a fixed side termnal which is disposed to be opposite to the novabl e side
termnal and in which a contact state and a non-contact state relative to
the novabl e side termnal are switched by the displacenment 10 of the
novabl e side term nal. Besides, preferably, the detection unit includes a
press unit which is displaced when the anount of the liquid stored in the

i nside of the |iquid [ . I . i ned I

't hnb eﬁy"g%ggalah “rasu;gga ”%Z*rﬂffﬁ Sie:;fn”éi_sea%s%?%{fﬁxf t{%fem%%%ﬁ-ﬁifi ve aX;;‘i th I
nmenber. Besi prefera e Liqu 0 LS. ruc a
pressuri zed fle%sjélsdlpcli%s ’s@lﬁ?%lx’iﬁ %Tyhethig“nés? oéucgcoﬂ%%%aﬁéggﬁ qt‘j’ll%dlrl?%llt@éejgi nsi de

s deliveragfghe, oyl siday Jhe 1 all gk, consainese furthiers  ngl udescea

cont ai ner body having a pressurized I on por

i nt roduci r | L i i nsl i gul | iver
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body, stores the liquid, and is constructed such that its volume is 25
decr easeq, hydd@Eah & PARSSUsL Mbrd her Hiessuindes £1xid s terrdBnaf

sensor chanber (second reservoir chanber) which is forned in the inside of
t he cont aimedh bpglyd Baso sOIMBi Eat §spdbithe the thfUhélvable side terminal
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 liguid
container further includes: a container body having a pressurized

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

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

25 decreased by receiving pressure of the pressurized fluid; and

- 28 -



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 renovably
mounted in the ink-jet recording apparatus. The invention further provides a

munt ed n the il cording apparatus. The invention further provi

appar at ué. SPRGOF, a&%@%&k%‘%wsagﬂés%ﬁgff (RS Wﬁ%ﬁ 1 NGO 11 ui o
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chanber orned in the I nsi cont ai ner stores the
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pressure the pressurize secon Iquid rese chanber whi ch
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pressuri zad f k§ichARRdd ¢d d@cdh@addduiidn A Prlk@ shel 8aRde dFetnbiTdudd quid
reservoir chanber is transmtted through the liquid
in the inside ¢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.
The invention further provides a liquid container for storing
liquid to be supplied to a liquid consuming apparatus. The liquid
container is constructed such that pressurized fluid is introduced
15 into its inside so that the liquid in the inside is pressurized
and is delivered to the outside. The liquid container includes:
a container body having a pressurized fluid introduction port
for introducing the pressurized fluid into the inside and a 1iquid
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
fluid; a 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
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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

comuni cating the first liquid reservoir chanber and the |iquid delivery
port, and is openably closed by a novable part displaced in accordance with
t he 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

pressur i 260, . Le IS 80 Jddid, Besides,; Prief ahablyns Al |gast,a part

of a wall® formng t seco I qui reservo chanber i's constituted by a

flexible Jlﬁsrfuh mh é@f’@@i@o%%ﬁbéx”%%%h f?c)f;?t%l?oﬁ%ﬂtﬁélt fd exibl e

film an narrom1 om1path Is closed by t e fil di spl aced to

decr ease ¢d1enKol 141B; Pfi nt 15 18ca0d b @twedséséﬁa\aqcfulocbégg%mﬁeéwﬂ@er
preferably, there is further included a press mechani sm for pressing the

flexible did miowasidige did @aldiRfePfin d@fd&@r{& t\hLQ:WQ:lI{gg?Slge tde sacond
liquid reservoir chanber, and nmagnitude of pressure applied to the flexible

filmdby t1 uid €56 ﬁ!’%?fh&fh&m ich#&ffed Oy UCthrasnviad dienrt Rt tithe diquid
reservoir anber can be expanded when the pressure of the 25 pressurized

fluidis df_r amspreedutheedghl ihe; ldrliadnsorbhef 1dwipath wh3eh i8 fdemdédisi de
of the second |iquid reservoir chanber. Besides, preferably, at |east a
part of tdwe sacohtlabpest kodyquid flow path communicating the first liquid
reservoir chamber and the liquid delivery port, and is openably
closed by a movable part displaced in accordance with the change
10 of the volume of the second liquid reservoir chamber in a state
where the liquid in the first liquid reservoir chamber is not
pressurized by the pressurized fluid.
Besides, preferably, at least a part of a wall forming the
second liquid 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 liquid reservoir
chamber.
Besides, preferably, there is further included a press
20 mechanism for pressing the flexible film toward a direction of
decreasing the volume of the second liquid reservoir chamber,
and magnitude of pressure applied to the flexible film by the
press mechanism is set to such a value that the second liquid

reservoir chamber can be expanded when the pressure of the

25 pressurized fluid is transmitted through the liquid to the liquid
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is constituted by a nenber having rigidity, and the second liquid reservoir
chanber is forned by sealing an opening of a recess 5 formed in the nenber
having the rigidity with the flexible film Besides, preferably, the narrow
flow path includes a small hole forned in a bottom of the recess. Besides,
preferably, the narrow flow path is formed in a flow path for connecting
the second |iquid reservoir chanber 10 and the liquid delivery port.
Besi des, preferably, the narrow flow path is formed in a flow path for
connecting the first liquid reservoir chanber and the second liquid
reservoir chanber. Besides, preferably, the narrow fl ow path includes a
smal | 15iddie iinsdde o thagssdmped projeatd wris f aiebe©n a side where
it is closed by the novabl e part. Besides, preferably, at |east a portion of
t he ring- shapegks ijpiay egirede nailtlly Watchebbe apaadd efpahe conesinardssdyact is
made of an elastic material. 20 Besides, preferably, the liquid container
further iilcotdesitatdeltlegtd mambarthasinch riigipdayi, dadd ithet becoondt i aqueird body
and whose output signal is changed in accordance with the volune change of
t he secontkdemudr ratsenvex ri<howsrd Bessakelsi ngraf emsbiing tdfe aetecdson uni t
includes a contact 25 type switch opening/closing in accordance with the
vol ung chEmgesd -in3theafenier $ecdmd) Eheur toieésey wiitth chenbiexiBési tiely.
preferably, the |iquid consum ng apparatus is an
Besides, preferably, the narrow flow path includes a small
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 liquid delivery port.
Besides, preferably, the narrow flow path is formed in a
flow path for connecting the first liquid reservoir chamber and
the second liquid reservoir chamber.
Besides, preferably, the narrow flow path includes a small
15 hole in which a ring-shaped projection is formed, on a side where
it is closed by the movable part.
Besides, preferably, at least a portion of the ring-shaped
projection with which the movable part comes in contact is made
of an elastic material.
20 Besides, preferably, the liquid container further includes
a detection unit which is provided in the container body and
whose output signal is changed in accordance with the volume
change of the second liquid reservoir chamber.

Besides, preferably, the detection unit includes a contact

25 type switch opening/closing in accordance with the volume change

- 31 -



i nk-jet 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 nethod incl udes:
a case nmenber providing step of providing a case nenber forned with a
liquid reservoir chanber into which the liquidis 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 comunicating
the liquid injection port with the liquid reservoir chanber, and a liquid
delivery pbrtheoreomidal iagidi téseheolt guhamberservoir chanber for
delivering the liquid fromthe liquid 15 container to the liquid consum ng
appar at us, whebes$hdas parréférblwalihd driqiicsicogsunenki gppdranject 5oan
passage is provided in the liquid fl ow passage, wherein a part of the wall
surface fbonkthgt tdroddind dppegertus,r aodabberl bl & qrarttaigfera iwabh smkf ace
formng the liquid injection passage are constructed by a flexible film 20
and wher ecarthedg¢ esdnsdwn iy moug tedovn dete dvdr-Jgtt spcourfageappdraties .
partition wall but is not attached to the top surface of the partition

wal | ; %a |i qui dThej bevémhier epubthehjreevhdes he metlked dof reamehectuying
injection port into the liquid injection passage so that the liquid flows

into the #nsigeidicomfaineguiarost ¢ebeg idiquicharbee FunRbgd £ chehiante

formed between the top - 32 surface of the partition wall and the flexible
film andcanpaBingerrergsivgg sTepMELhefddiHFe S| dFRAFEIEMREOProhedingui d by
attachi ng

step of providing a case member formed with a liquid reservoir
chamber into which the liquid is to be filled, wherein the case
10 member includes a liquid injection port for injecting the liquid
into an inside of the case member, a liquid injection passage
communicating the liquid injection port with the liquid resexrvoir
chamber, and a liquid delivery port communicating with the liquid
reservoir chamber for delivering the ligquid from the liquid
15 container to the liquid consuming apparatus, wherein a partition
wall for closing the liquid injection passage is provided in
the liquid flow passage, wherein a part of thewall 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 liquid

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 conplete. 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 conpfate oflthapd dftdoa vakl langut e ifljeedthilenfsinp mtdatmasdangd he
fluid discharge step, the liquid injection port is closed, and fluid inside
the |iqulbsiesensiep of hanbein@aadilide daspage phjEet ildgupiaskaget taching
di scharged fromthe liquid delivery port. Besides, preferably, the flexible
filmis athachekible f20ntoptsuriaceonfsutiags ojfecthangapatrit for malln t he
top surface of the partition wall of the case nember provided in the case
menber prafiel fqestiggemdsindes, theef saabl yinthdéheethed deupthiehei hidwids,
after  the flow passage closing step is conplete, a vacuumdi scharge 25
step of VEARIRIVORS ATy, 1vieonmmketequid injection port, the - 33 liquid
exi sting between the liquid injection port and the partition wall.
Besides, preferably, a projecting part for defining the
clearance between the flexible film and the top surface of the
partition wall is formed on the top surface of the partition
wall of the case member provided in the case member providing
10 step. 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.
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 liquid delivery port.
Besides, preferably, the flexible film is attached to a
20 top surface of the projecting part formed on the top surface
of the partition wall of the case member provided in the case
member providing step.
Besides, preferably, the method further includes, after

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

25 step of vacuum-discharging, via the liquid injection port, the
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Besi des, preferably, the nmethod further includes an inj ection port closing
step of closing the liquid injection port after 5 the vacuumdi scharge step
is conplete. Besides, preferably, the liquid container is constructed such
that pressurized fluid is sent into its inside so that liquid 1in 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 mounting, to the inside of the Iiquid container, a
detecting unit whose output signal is changed in accordance wth a pressure
change of the liquid stored in the inside of the liquid container. 15

Besi des, lpnefierexbl st indibet wgand hreeksieywial £ nibatben piost ohshepetredtionh t hat
its volunme is decreased by receiving pressure of the pressurized fluid. The
i quid cemtldi.ner further includes a sensor chanber which is formed in the
inside of the liquid container, which comunicates with the liquid
reservoi r chaieenidz® ,amk ferathi chtbe essbod fofr tthee prebsde $ aed nfjlegitd cnappl i ed
tothe liquidin the inside of the liquid reservoir chanber is transmtted
t hr ough tpleet] icdwisd nwo sttiee ldfguilesiimat Hdiel Asiote dofintjlee tsems gportcladiear . The
out put signal of the detection unit is changed in accordance with the

pr essur e tdigavge vpintdies dhaded sitent He iassipdete25 of the sensor chanber. - 34

Besi des, preferably, the sensor chanber is constructed such that its volune
i s changed in%@é@f«;cﬁan@éfafﬁetrr@hlh'e phesduaichamgdainer is constructed

such that pressurized fluid is sent into its inside so that liquid
in the inside is pressurized and delivered to the ocutside from
the liquid delivery port.

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

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

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

25 of the sensor chamber.
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of the liquid in the inside of the sensor chanber. The output signal of the
detection unit is changed in accordance with the 5 volune change of the
sensor chanber. Besides, preferably, the |liquid consum ng apparatus is an

i nk-jet recording apparatus, and the liquid container is an ink cartridge
renmovably mounted in the ink-jet recording apparatus. The invention further
provides a liquid container for storing 10 liquid to be supplied to a

| i qui d consum ng apparatus. The liquid container includes: a case nenber
formed with a liquid reservoir chanber into which the liquid is to be
filled. The case nenber includes a liquid injection port for injecting the
liquid into desiddslepakfelrabdysethemesrsorachambed isnpeosktoncpadsageh 15
comuni cating the liquid injection port with the Iiquid reservoir chanber
and a |i quiat délsi velymeaors cbongadi cakiceg rdianicet heth itdwd greseseevdiangshanber
for delivering the liquid fromthe liquid container to the |liquid consum ng
appar at usef Alparkiquish iwalthe figysicleositngheheehisqui ghinpest i dPhpaystet i s
provided in the liquid 20 fl ow passage. A part of the wall surface form ng

t he |i quidianakal dire dedmsdrioandnd tpast cbingedaln sorpadencorvd by the
liquid injection passage are constructed by a flexible film The flexible
filmPs proWtRd-kARIe £0Ff opheurgrzer ofhameehartition wall. In a state in
which the flexible filmis not attached to the top 25 surface of the
partition wal IBe2Héesi REJGEE N edthed Mok FENsUndgy APRAFELIEAj 8t3Bn port
into the Jiqujd injection passage so that the liquid flows into the inside
of the Ii%ﬁﬁfﬂ??ﬁﬁ§QRﬁ ing,apperatus, 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
10 liquid to be supplied to a liquid consuming apparatus. The liquid
container includes: a case member formed with a liquid reservoir
chamber into which the liquid is to be filled. The case member
includes a liquid injection port for injecting the liquid into
an inside of the case member, a liquid injection passage
15 communicating the liquid injection port with the liquid reservoir
chamber, and a ligquid delivery port communicating with the liquid
reservoir chamber for delivering the liquid from the liquid
container to the liguid consuming apparatus. A partition wall
for closing the liquid injection passage is provided in the liquid
20 flow passage. A part of the wall surface forming the ligquid
reservoir chamber and a part of a wall surface forming the liquid
injectionpassageareconstructedbyaflexiblefilm. Theflexible
film is provided over a top surface of the partition wall. 1In
a state in which the flexible film is not attached to the top

25 surface of the partition wall, the 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
conpl ete. 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 nmenber when the
liquid is injected into the inside of the liquid reservoir chanber. After
the injection of the liquid into the inside of the liquid reservoir chanber
i s conpl etieguidhe rgragjtectn pgrpaintostiveltisthish inhatcttiloen PeesibkesdaSthat mi s
wel ded to the top surface of the partition wall. Besides, preferably, after
t he inj ecthieodisfithélbkguinte ithe inkédenef ddrofl igkd d reaedveeserhasilrethanber
is conplete, the liquid existing between the liquid injection port and the
partiti orthyeugh pehesrianaadf sEned hed weea thretppunfagy eEtiherporition

Besi des, preferably, the ljiquid jinjection port is closed by welding a

seal i ng rEberandetlag of lg@sbqh%si;' 1Bt ef & B0y, Pawsageq@ifd thentldiavdd iis
constructed such that pressurized fluid is sent into its inside so that
liquid iRLeFrRd ihgiYetachinesthp i Berante del 1V erP tihe HeeR ud s Bree rofn 25
the liquid delivery port. - 36 Beside, preferably, the |iquid container
further i?R#LRﬁ%tlg?ﬂ%t%%¥1rﬁf%ﬁﬁttaﬁuﬁﬁﬂ%ﬁﬁ¥ﬁﬁ 3 g%%ﬁ i%g%%%wkﬁ%Pi?Pe

accordance |, o . .
inside of the liquid reservoir chamber is complete.

Besides, preferably, a projecting part for defining the
clearance between the flexible film and the top surface of the
10 partition wall is formed on the top surface of the partition
wall of the case member when the liquid is injected into the
inside of the liquid reservoir chamber. After the injection
of the liquid into the inside of the liquid reservoir chamber
is complete, the projecting part is melted so that the flexible
15 film is welded to the top surface of the partition wall.
Besides, preferably, after the injection of the liquid into
the inside of the liquid reservoir chamber is complete, the ligquid
existing between the liquid injection port and the partition
wall is vacuum-discharged via the liquid injection port.
20 Besides, preferably, the liquid injection port is closed
by welding a sealing member thereto.
Besides, preferably, the liquid container is constructed
such that pressurized fluid is sent into its inside so that liquid
in the inside is pressurized and delivered to the outside from

25 the liquid delivery port.
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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
inside of the sensor chanber. The output signal of the detection unit is
changed in ack®tHhcELGiarahey prdssdiduiiafgatainekel RFELEE 1PCIHERF nsi de
15 of the sensor chanber. Besides, preferably, the sensor chanber is

const r uct 2ARERHE 1R AN} § SRRF RN R hd |¥§e&kﬂﬁ%ﬁﬁmﬁﬁvﬁ??P?@@ﬁiﬁessure
change of the liquid in the inside of he sensor chapber. The outp

signal of iHe YRELETOF UPRENIS @ a?r@%d %ujacgc%??i%%%el%WPth ‘?/%I ume
change of the. sens anper. Besides, preferably, the |iquid consunm ng
apparatust?% %hqu?akc?%Ya}%%Brdlng apparatus, and the liquid container is an

i nk trid bl t t h K- di t Th
oresot. o scl okt S ol b ERTT R h 2%?2&%&@#9 cro RO G hed D81 S apanese

2832?2528 é'% £+§ﬁe%ﬁuﬁE;Q§?75%8g u%%%gg Eégggjgygggég%lngpgggg re

of the pressurized fluid. The liquid container further includes
a sensor chamber which is formed in the inside of the liquid
container, which communicates with the liquid reservoir chamber
10 and in which pressure of the pressurized fluid, applied to the
liquid in the inside of the liquid reservoir chamber is transmitted
through the liquid to the liquid in the inside of the sensor
chamber. The output signal of the detection unit is changed
in accordance with the pressure change of the liquid in the inside
15 of the sensor chamber.

Besides, preferably, the sensor chamber is constructed such
that its volume is changed in accordance with the pressure change
of the 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 liguid container is an ink
cartridge removably mounted in the ink-jet recording apparatus.

Thepresentdisclosurerelatestothe subjectmatter 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

per spective vi i tipg. the structur o) e of two closed-bottom
boxes configurf&géfﬁggé§ﬂh‘£h%%ﬁt%?H%?rcgeig'fi%@?khe front surface side.
Fig. 3is a pe cti view jllustrating.t ructure 20 of one of the
t wo cIosed-boté@@?b%i%gg%oﬁﬁig%?i%% Hé ?9q3ﬁﬁ§§%bntainer seen fromthe
mati ng surface,sjde I 4_] erspective,yiew illustrating the structure
of the other 0¥8¢ﬂ61§§%9él6%%@@%0&?0%?%%x%3 %%@f*guring the Iiquid
cont ai ner seen n ropt. surface_side. ig. 5is a perspective view
illustrating t%@6§P1%€€b$e?P%%%% O%fEY%% gtﬁéiogi’tmo cl osed- bot t om boxes
conflgurlng thgobégyég68gop%fig rogeggnér§p1§@§3ﬁptlng surface side.

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 DESCRIPTICN OF THE DRAWINGS

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

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

cross-sectional viewillustrating the cross-sectional structure in line CGC
shown 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 diagranms schematically illustrating the

stats before the liquid container is nmounted in a recording device to be
one kind of liquid consum ng device (10A) and after 15 it is nounted and
pressure ?5 Hppladen &1 fko( dBpEIFPgEtom1poBRe JABE H9er Hh@gklpsl 1quid
schematically illustrating the states that_ ink |n the ink containing
chamber |%°Té‘b¢1lsréﬁ1’éose‘%rb Sore 68 dMtt 1A AUERFS hatd%r essure application is
stopped (11B)., 20 Figs. ,12A and 12B are di.agrans schenatlcallg |IIustrat|ng
the states thati9$k ﬁ%apﬁe@r&r%&ﬁoaﬁ%ﬁ?& Wlﬁé’scb?ﬂ%\ﬁ%ﬁa 119 fheyng
that ink in the buffer chanber_is redu 12B). Fig iis a dia
schemmt | HT9T5THIHSITIR1 Nt TRECGTal 0 CAES RRP ANEHE T R GH Safer | s
aII cg d. 25 Fig. 14 is a diagramillustrating another exanple of the -
tai ning chanber, the buffer chanber and the channel of the

lquId Contalnﬁ{ggcc?rdigg go é%g%érgg%¥lonal view 1llustrating the

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

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

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

Figs. 10A and 10B are diagrams schematically illustrating
the stats before the liquid container is mounted in a recording
device to be one kind of liquid consuming device {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 c¢ontaining chamber is consumed
to some extent (11A) and that pressure application is stopped
(11B) .

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

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

25 Fig. 14 is a diagram illustrating another example of the
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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 ment of a liquid container according to t he

i nvention, |n which Fig. 18Ais a n ew, .15 sid

Fig. 18C jk LR AP 4. tklij%%’ ﬁl %9 l}f C%Q?ﬂ(’rié ottom
view of the inhk ca tr| e, shown in _Fi 18 and Fi 19B is a side view.
Flo 20 | Sl iR e e i AT 5 S ]rrh‘kergfa]rcinndge 20 shown i n

Fig. 18. Fi 1 | oded h h

inFig. 18 an %%'Zl@?a%xﬁ A ReRT g 36 Pe ST od Up el P Ui R 22A
t f,th k trid h 5 22B

5 an oxptbastevi B e Frgt S5EE. B e Y 4° et &.%%P%l."ae@%how g

a pre§surégé5¥hfggttocghérE éé“%fgg}ridge shown in Fig. 18.

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

Fig. 17 is a diagram illustrating still yet another example

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

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

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

Fig. 19A is a bottom view c¢f the ink cartridge shown in
Fig. 18, and Fig. 19B 1s a side view.

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

20 shown in Fig. 18.

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

Fig. 22A 1is a secticnal view of the ink cartridge shown

25 in Fig. 18, and Fig.22B is an exploded view of Fig. 22A.
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Fig. 24 is a plan view showing the pressurizing unit of the ink cartridge
showmn 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 showng 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 |1 C board of the ink cartridge shown in Fig. 18
under magnification. Fig. 29 is a plan view showi ng a nodified exanpl e of
the 15 I1C board of the ink cartridge shown in Fig. 1 under magnification.

Fig. 30 is a Biidtk di &§r anPERSRFAGLIECSSY LR THOWMRSH (HETSHE ¢ 99 shown
in Fig. 18 is nounted in .an ink-jet .recardi apparatus. Fig. 31A to 31C
are SectﬁH%éﬁ“bi QQﬁﬁﬁﬁﬁa%mﬁ I%Hﬂh&ﬁ@‘ g%'the ink cartridge for

expl aining the detecti.,on operation of .a .detection unit .of. the ink cartridge
Shown in Fig. Fi8- 17 i ch PIRTG. ibtia SROUDS: TR ST 2 S e e voi -

chanber iibsufficie filled w.th,.ink d conpressed air is not
e

i nt r oduc ?rﬁQ¥eﬁ?£E4#@%ﬁ%§§ﬁquV% ‘Charber, Fig. 31B shows a state where
(e 28 comresseg aif e JIIAMERE LALA S K BrSpEIng herber - 41
filled widhn dak; Ay R e HE SIOVEE SLALA W' own 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 view in which Fig. 26 1is
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. 31Ashowsastatewhereaninkreservoirchamberissufficiently
filled with ink and compressed air is not introduced into an

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

25 compressed air is introduced into the ink pressurizing chamber
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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

ressure ich ¢changes 15 in.,accordance with the consu iop of .ink in the
Pnk cartP%gége éﬂgm%aFﬁrFﬁQ? i§,Wgﬁﬁgsﬁgﬁslﬁkc£§§eﬁﬁgﬁénggé Fénilforce at
the tine qQf .deformation.of an. jnk chanber_fil d.a pressurizin chamber
filmis CHASALEBHLYFELLISBARE bh3bRN nrah Qeuhd oilC VNS SoREMLE: BARKS

howi ng 2 ink cartrid di ng t difi le of th
ambodi neAf® ERGHAY AARPGS 18 Ghe: el PRESTUR RnFCRTEEG. SBA shove & state
wh i nk ' i fficient!y filled with ink.

Compr eased ai FLE8 nathr nOFBTRAE Fai bt 1THE [ERai g A 78 g 68

shovi, & SERLEcINeEe e EOMILasRed Ak oo rd3s! Thiadused Lo ShRe ke

of "the i nk car 42771 which thé I'nk resServoir

chanber %ﬁgﬁﬁ&&bﬁkﬁ%&hy filled with ink, and Fig. 36C shows a state where
ink hardl'y“exists in 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 ¢f 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. 35is a view showing an ink supply pressure which changes

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

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

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

25 introduced into the ink pressurizing chamber of the ink cartridge
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ink reservoir chanber. Fig. 37 is a sectional view showng 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. 18. 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
enbodi ment. Fig. 40 is an expl oded perspective view of the ink cartridge
according to the third enbodi nent, and a viewin which Fig. 39 is turned
upsi de down. 15 Fig. 41A is a sectional view of the third enbodi nent taken
al ong | i nh Al cdn iRkrirgsergRiraphampgr i3pspnifhcientivnbillsd et the
third enbodi nrent taken along line B-B shown in Fig. 18A. Fg. 42 is a

per spect i ¥&<vidW Fdhi PG Sg‘é’i‘ﬂ? @nistage ?’H%reZGni‘n]RaE%Hr?’éljggt%tc%r?ﬁ‘%g to
the third enbodi nent, Fig. 43 is a perspective view show ng the tank unit of
the ink b%ﬁt???ﬁﬁ?%&%XJékWEFfo the third enbodi ment and a view in which

Fig. 42 is turned i.de down. .Fig., 44 is erspective view show n t ank
unit of a modi Jr%dup%lsefarﬁﬁcé:l g e Sgag_tlflﬁd_aesiéé_g‘t%r{a?ﬁl%r‘?oat'ﬁ%“?hi rd
gﬂg&gbn}eﬂﬁﬁt@_axﬁ 3 Elt%&sﬁlgrdi'szﬁ g@&%&%‘%@ USnhEeP MY 0 L OS, T RN U

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

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

20 ink cartridge according to the third embodiment.

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

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

25 example of the ink cartridge according to the third embodiment.
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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. i, ent ' { o ' '
iIIustrating,S]%Lssﬁgglg)dlen%o%%ﬁ%%g%*véqﬁ%ﬁi:li %@%ﬁ%iEgga%%8¥ﬂg%?%32§‘ﬂén, an

i nk cartri'lggéein(;‘ifo,;4 cpgtg{m&gldm&é) Jed to a recording apparatus as a

liquid consumng apparatus. e enbodi nent, cl osed-bottom boxes

Cartriage 1 ks W1 gt e arhbr ST borie 10 S 30 A heT a3 of

the hard saseomhi hs aig do Ahimsts SYITElY 40 r easihaLhRme In the surface

on the tip end side in the nounting direction (Fig. there are forned

an ink detiyeryRodfodd Ansk e Al wiRcH N rOBUCEd 08k PO t Zdned NSt iien

delivery port 21 serving as a liquid - 44 delivery port, is connectable to
an ink suppdsp ngheeed e f COMBAN CRtd NGt 1 hardd reosy i i felad e dnjuid

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.

DESCRIPTICON OF THE PREFERRED EMBODIMENT

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

First Embodiment

15 Figs. 1A to 1C are schematic diagrams illustrating, as one
embodiment of a l1iquid container of the invention, an ink cartridge
for containing ink to be fed to a recording apparatus as a liquid
consuming apparatus. In the embodiment, closed-bottom boxes
(casemembers) 10and20 arecombinedtoformahardcaseconstructing

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

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

25 introduction port 21. The ink delivery port 21 serving as a liquid
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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
air supplying needle conmunicating wth a pressurized fluid source. Figs. 2
and 3 illustrate an exanple of the closed-bottom box 10, which is fornmed as
a two piece structure of a franme 10a and a |lid 10b. The cl osed- bottom box
10 has a recessed part 10 12 to be an ink containing chanber 12' serving as
the liquid containing chanber (first reservoir chanber), a recessed part

13 to be a buffer chanber 13" (second reservoir chanber) , a groove 14
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delivery port 11 to retract the valve 31 for opening the channel.
~Furthernore, 32 rdepot @safdr s Ngrshaped PaekieRdmble of the closed-bottom
box 10, which is formed as a two piece structure of a frame 10a
and a lid 10b. The closed-bottom box 10 has a recessed part
10 12 to be an ink containing chamber 12’ serving as the 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 10a are sealed with the 1lid 10b from the
front surface side of the cartridge. At the same time, the grooves
20 14 and 16 are sealed with the 1id 10b to form the first ink channel
14’ and the second ink channel 16’.
In addition, as shown in Fig. 6A, a valve 31 energized by an
energizing unit such as a coil spring 30 is housed in the valve

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

25 needle communicating with the recording head is inserted into

- 45 -



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 defornabl e by

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

whi ch can 10 be varied by ink pressure. Mreover, the film1l7 is attached

to an annul ar projection 19 of the cl osed-bottom box 10, which projection
is disposed in the outer periphery than the defornable area cf the film 17.
Besi des, the fil 7 and 18 to_be attached, to the _cl osed-bottom box 10 may
be a5 NGt r17 4 Qe 11 6807 aBOTS 1 he CPed AT Ed Ccontr Aot o TortTh R PRIAT 17 and
18 can be_secured. . As_sh in Fig 4, 5 and 6B, a recessed part 22 of the
case 20 COMMAITHIS wWEPRLDREMFP: At (GRRRTTOR poPe-s89pFa BackRaRnETT 24, In
addition, jn the ea_facing tg the buffer chanber recessed rt 25 is
For med e HSpORRlLY derdRe 1y The har e Str S 4o SRt | T LAWY 1A

vari ati onm%ndfehe buffer chanmber. Two termnals are forned in the detecting
mechani smi26.-Th which the terminals are configured to short-circuit at the
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out pu a det on’signal in cooperationwth the a e point 25

e eSS gItes dutig FIARES L BResehi bRl g o
chanmber 13hamy&Fri 996 FBANSoRRA1REnAdARNEd RS di¥NT The opening side of
the recessed part 13 is similarly sealed with a film to define
a space, i.e. the buffer chamber 13’, the volume of which can
10 be varied by ink pressure. Moreover, the film 17 is attached
to an annular projection 19 of the closed-bottom box 10, which
projection is disposed in the outer periphery than the deformable
area cf the film 17. Besides, the films 17 and 18 to be attached
to the closed-bottom box 10 may be a single film as long as
15 the required contraction for the films 17 and 18 can be secured.
As shown in Figs. 4, 5 and 6B, a recessed part 22 of the
case 20 communicates with the air introduction port 21 via a
channel 24. Inaddition, in the area facing to the buffer chamber,
a recessed part 25 is formed to dispose a detecting mechanism
20 26 for detecting the volume variation in the buffer chamber.
Two terminals are formed in the detecting mechanism 26, in which
the terminals areconfigured 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 13" , 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 film18 is constantly energi zed
by springs 29 through the plate 28 in the direction of reducing the vol une.
The energizing force is selected to have a slightly smaller value than a
pressure applied Qéathe ressurized fluid. More specifically, the .

ener gi zi ng f oridE FEEEMTGuAF DSANS & PhASHEF Y Bdvs ef° LM bERT 13 1 Wk pands
tothe limt as | as, ink can,,be fed fromthe ink contaiping chanber 12
Lo the bubt SHeRITEET ShaMEeEnl contPactss IRATS e e FCPHEALak (20 ai ni ng
chamber 12'..is _consunmed. The buffer chanber 13" |s designed to have a

Vol ue. ¢ G BIitoR A 0EbPEN THECREE Hiher @At PrnbhPeurFen S B IRepa Y a next
ink cartridge afte i,n hani s 6 _det.ects | near_.e nor e
speci {1 ca 13 ad e PrRaSt AN BT 188 D AR E R SRS er Tom S e

censuges. NG MELATRSP! o RS oL SOATBRE 0ol L RSB Frod e

allowing a Tew sheets 'to prin . rch ink of
oot oS G U SR i geand ] N, (e pperaton of he e
the illusgfatigo)1ystrates an example of the buffer chamber 13, in which
the opening side ¢of the recessed part configuring the buffer
chamber 13’ is sealed with the film 18 and the outer surface
10 of the film 18 is constantly energized by springs 29 through
the plate 28 in the direction of reducing the volume. The
energizing force is selected to have a slightly smaller value
than a pressure applied by the pressurized fluid. More
specifically, the energizing force is set such a 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
12' is consumed.
The buffer chamber 13’ is designed to have a volume to allow
20 printing for a period of time required to prepare a next ink
cartridge after the detecting mechanism 26 detects ink near end,
more specifically, after the ink in the ink containing chamber
12’ has been consumed. The wvolume of the buffer chamber 13'

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

25 that is, a volume in which ink of about 1 to 2 cc can be contained.
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of the channel configuration is sinplified and Figs. 10A to 12B
illustrating the volune variations in the ink containing chanber 5 12' and
the buffer chanber 13" in the various states. In the enbodi nent, as shown in
Fig. 10A, the ink delivery port 11 is sealed with the valve 31 to prevent
ink fromleaking outside in the unused state. In the neantine, the ink
cartridge is nounted on the recording 10 apparatus serving as the liquid
consum ng apparatus, an ink supplying needl e 50 engages the ink delivery
port 11 as shown in Fig. 10B, and the ink supplying needle 50 retracts the
val ve 31 against the sgring 30 to %gen t he channel. Mreover, the air

suppl yi ng need| é]eé‘(’irm{l]ﬁ CRRG TR WPR P tﬁ’@eé%‘ﬁr‘?%éﬂrf@%?dt}l%s s‘iﬂipﬁjﬁqﬁ%ource
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mough the STl S (LB Eh, DU ShateT A Jher T ore, (he
oty AR 18 SRR el e bR e
confirms ﬂ&%ﬁ 11 is sealed with the valve 31 to prevent ink from leaking
outside in the unused state.
In the meantime, the ink cartridge is mounted on the recording
10 apparatus serving as the liquid consuming apparatus, an ink
supplying needle 50 engages the ink delivery port 11 as shown
in Fig. 10B, and the ink supplying needle 50 retracts the valve
31 against the spring 30 to open the channel. Moreover, the
air supplying needle communicating with a pressurized fluid
15 supplying source of the recording device, not shown, engages
the air introduction port 21.
At the point in time when the ink cartridge 1 is mounted at the
set position, air is fed from the pressurized fluid supplying
source, so that air is introduced in between the film 17 and
20 the recessed part 22 of the closed-bottombox 20 to apply pressure
to the film 17 of the ink containing chamber 12’. Consequently,
ink in the ink containing chamber 12’ passes through the channel
14 to flow into the buffer chamber 13. Therefore, the film 18

configuring the buffer chamber 13’ is expanded against the spring

25 29 to increase the volume.
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ink at |east enough to fill the volunme of the buffer chanber 13" is
contained in the cartridge and that the ink cartridge 5 is nounted
correctly. Wien ink is consunmed in the recording operation in this state,
the ink in the ink containing chanber 12' is fed to the recording head

t hrough the buffer chanber 13'. The ink in the ink containing chanber 12
is reduced by that anmount, but the volunme of the 10 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 remains

itﬂet Bﬁf:‘g’lr( COEI ai]ni n cha 3%2? 1&?&@ uri a Iled f ngralv%rr]l%n% 29 of
h t t 13
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buf fer chanber s relatlve Nncr ea Vi SCosi ecause

t he groxayyi ﬁg %}lvery port, and the ink in the i nk contalnlng
chanber om/V|sc03|ty 25 In addition, in case of ink easy to

goner 2L G 18,24 Bangipd, <85 RROTRELsUBky MekerppRaiilente senaLe o
12" havi nthe ink in the ink containing chamber 12’ is fed to the recording
head through the buffer chamber 13’. The ink in the ink containing
chamber 12/ is reduced by that amount, but the wvolume of the
10 buffer chamber 13’ keeps the set volume (Fig. 11A).
When the power source of the recording device is turned off to
stop the air supply in the state that ink remains in the ink
containing chamber 12’, a pressure applied by the spring 29 of
the buffer chamber 13’ exceeds the pressure of the ink in the
15 ink containing chamber 12’. Consequently, the ink in the buffer
chamber 13’ flows in a reverse direction into the ink containing
chamber 127 to reduce the volume of the buffer chamber 13" (Fig.
11B).
This reverse-flow allows the ink in the buffer chamber
20 13’ to be mixed with the ink in the ink containing chamber 12’
to prevent an increase in viscosity. The ink in the buffer chamber
137 is relatively increased in viscosity because it is in the
proximity of theinkdeliveryport, andthe inkinthe inkcontaining

chamber 127 has low viscosity.

25 In addition, in case of ink easy to generate precipitation
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alowink flowrate to agitate the precipitated pignents. Mre
specifically, the buffer chanber 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 recording device is originally designed not to |eak ink
fromthe recording head due to a pressure applied by the pressurized fl uid.
Therefore, 10 ink will not |l eak fromthe recordi ng head by the extent of
pressure applied by the spring 29 of the buffer chanber 13'. In the
meantime, when the Ln@hin the ink %gﬁtaknin chanber 12 is_ﬁgl gfnsuned in
the recorthi my BEefadiidn dfd1PnROPEARI s BnY§ e AL T he BUTEEre chaibhert I
(Fig. 12A ignals are still, ou tted 15 fromthe detectin chani sm 26
' Ohi s g ButREreo Bt g3 BMH B kRl Rk o e e Pl T et ce.
and then jnk is. fe nl ram the buf fer, _chanber 13'. Thus, the volune of
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the buffer Chat i's Teduc Vi € e spring 29
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Therefore, printing can be still continued
is originally designed not to leak ink from the recording head

due to a pressure applied by the pressurized fluid. Therefore,
10 inkwill not leak from the recording head by the extent of pressure
applied by the spring 29 of the buffer chamber 13'.
In the meantime, when the ink in the ink containing chamber 12’
is all consumed in the recording operation and ink remains only
in the buffer chamber 13’ (Fig. 12A), signals are still outputted
15 from the detecting mechanism 26 in this state. However, ink
is further consumed in the recording device, and then ink is
fed only from the buffer chamber 13’. Thus, the volume of the
buffer chamber 13’ is reduced, the plate 28 yields to the spring
29 and retracts by AL to separate from the detecting mechanism
20 (it ismoveddownwardly in Fig. 12B), and the cutput of thedetection
signals is stopped.
Consequently, it can be confirmed that ink is reduced to near
end. After this, the spring 29 squeezes the ink in the buffer
chamber 13’ to feed it to the recording head until the last (Fig.

25 13). In the embodiment, the volume of the buffer chamber 13’
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even in this state and the next new ink cartridge can be prepared during
this time. 5 Moreover, when a defect is generated in nounting the ink
cartridge on the recording device, the pressure in the ink containing
chanber 12' is dropped. Thus, the plate 28 yields to the spring, and
retracts and separates fromthe detecting nmechanism 26 to stop the output
of the detection signals. Therefore, abnormality 10 can be known. In
addition, in the enbodi nent, the buffer chanber 13" is constantly energized
by the spring in the contracting direction. However, the sane advantage is

ted in which t buf f h 3 d tob bel | t t
oh the B P pde Ao EanTs eXtentet feh Y Mevk SRERLE Pha SRTREMT D 1 1
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on e
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a seadinguaaeftar f ' it [ Z1 e
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and 12’ is dropped. Thus, the plate 28 yields to the spring, and
retracts and separates from the detecting mechanism 26 to stop
the output of the detection signals. Therefore, abnormality
10 can be known.
Inaddition, inthe embodiment, thebuffer chamber 13’ isconstantly
energized by the spring in the contracting direction. However,
the same advantage is exerted in which the buffer chamber 13
isformedtobeabellowsstructureandthebellowspartisconstantly
15 set in the contracting direction.
In the embodiment, the ink containing chamber 12’ and
the buffer chamber 13’ are configured in which the recessed parts
12 and 13 are formed in the hard case and the openings of these
recessed parts are sealed with the deformable films 17 and 18.
20 However, the annular projection 23 dispcosed around the
pressurizing area of the closed-bottom box 20 is sealed to the
projection 19 sealed with the film 17 with an adhesive also
functioning as a sealing agent, for example, which allows the

pressurizing area to be formed into an airtight structure.

25 Furthermore, as shown in Fig. 14, the ink containing chamber
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45 such as tubes, and alternatively, they are fornmed in one piece. Then,
the ink containing chanber 12' and the buffer chanber 5 13" thus connected
or thus formed in one piece are housed in a hard case defining the
pressurizing area of a pressurized fluid. This nodification can al so
produce the sane advantage. Moreover, as shown Fig. 15, a film46, which is
separate fromthe film17 in the ink containing chanber of the

cl osed-bottom 10 box 10, may be provided to the closed-bottom box 20 to
define a pressurizing chanber 47., The film46 is preferably forned of an

o oot e P e A0 SO Ak O, P S BLeSs pdded LA ane
asl ackto t hepr essuri zi ngchanher 47expandabl e 1 nd contractible. This
nodi fi cat e?ﬁocwasg %S’s o' EX 6t t%oem}seacﬁ’r(ee&(g) v an aangneef Eirgqsrimdlensq Ll{n?lictﬁ gﬁl.fl%l} t he
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with the case of 25 vacuumtight joint. -"52 The enbodi nent di scussed

above enprys hdiel MeshRid S edsi ko thesdi@ssikd zathd [ adshiasag@eans for
appl ying pressure to the ink
Moreover, as shown Fig. 15, a film 46, which is separate
fromthe £film 17 in the ink containing chamber of the closed-bottom
10 box 10, may be provided to the closed-bottom box 20 to define
a pressurizing chamber 47., The film 46 is preferably formed
of an elastic member expandable and contractible so as to press
the film 17, and alternatively, the film 46may be attached to
thebox20withaslacktomakethepressurizingchamber 47 expandable
15 and contractible. This modification can also exert the same
advantage. Besides, in Fig. 15, the film 46 is depicted to be
distanced from the film 17 for clarification.
In this manner, the pressurizing area (pressurizing chamber
47) is defined independently of the ink containing chamber 12’
20 fluidically. This arrandgement eliminates an airtight seal in
the joining part of the closed-bottom box 10 to the closed-bottom
box 20. The cartridge can be completed by simply assembling
the closed-bottom box 10 and the closed-bottom box 20, which

can simplify the assembly process as compared with the case of

25 vacuum~tight joint.
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contai ni ng chanber 12' . However, as shown in Fig. 16, a pressurizing unit,
such as springs 48, may be housed in the hard 5 case in the area facing to
the front surface of the film17 formng the ink containing chanber 12'.
This nodification can also exert the sanme advantage. The energi zing force
of the pressurizing unit 48 is set to the extent of expanding the buffer
chanber 13' to the maxinmum 10 in the state that ink remains in the ink
cont ai ni ng chanber 12' . The volume of the buffer chanber 13" is contracted
at the point in tinme when the ink in the ink containing chanber 12' is

consumed, whi clyydl Lus. L B SEL LIS TRENANERI 26 210, RLERL 1K ety end

as S|mlar to the a OVG an OWs prin remal ni ng

the buf fery ehamer, 13cq kmgoggn@&nm&%qmg} e BleaRy Eheospring i s used

as the pres uri~zi ng “uni t ver, as sim mhodi frent own in

Fig. 15, qﬂ%LgonPghgbgg Bssuﬁ%y%§649f'%§déﬁ¥%1¥h§nf'ﬁ 46.kn the area

facing to alning ¢ anbe and t ned area 's seéled after
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elasticity of the hard case.”25 Furthernore, in the enbodi ment and
modi fi catdQns nikh8bR0hint HE chamder ARESSERL ZiMEH U dat Sobaht all Botdige har d

case. However, the same advantage is exerted in which the pressurizing
unit, fOftl@éaé’@ﬁ@,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 12’ is consumed,
which allows the detecting mechanism 26 to detect ink near end
as similar to the above and allows printing with the ink remaining

15 in the buffer chamber 13’.

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

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

of the hard case.

25 Furthermore, in the embodiment and modifications thereof, the
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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 nain
body side and a window 20a is fornmed in the area facing to the film17
form ng the ink containing chanber of the hard case so that the film 17 can
be pressed via the 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 tine when the operation of
the liquid ejection apparatus nain body IS stopped The ink in the buffer

chamber 13' can be retulggd to KHV%Sl n|n ch nber 12', and the
agi t at i nPEFRL THIE b idbi s ]H‘éfj G5Fn t AA¥EHE6di hBnhtS 2 he
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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 liquid ejection apparatus main body is stopped.
The ink in the buffer chamber 13’ can be returned to the ink
containing chamber 12’, and the agitating effect can be obtained.
Moreover, also 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 contractedat thepoint in time when the ink in the ink containing
chamber 12’ is all consumed, and therefcre the detecting mechanism
20 26 can detect ink near end. After that, printing can be done

with the ink remaining in the buffer chamber 13’.

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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According to such the configuration, when pressure is applied to the ink
contai ni ng chanber 12' or pressure is elimnated, 5 the liquid flows

t hrough the channels formed of the groove or through hole at high speed

bet ween the ink containing chanber 12' and the buffer chanber 13.
Therefore, the agitating effect 1is generated. As discussed above, a
detection signal of the anobunt of 10 remaining liquid can be obtained at
the point in tine when the liquid in the liquid containing chanber (first
reservoir chanmber) 12" is all consuned and bel ow t he maxi mum vol une of the
buffer chanber (second reservoir chanber) 13'. Therefore, the detection

si gnal offcdmgdabiyngicRasinGed |IIRRAE HnttaithEPruaBelsleolinetk dijed CBScan be
obt ai ned nore surely than the anmount of ink in the liquid containing
chanber iC®NFa@UrdNgd then ldgdid 6ontéidieivhen the signal is detected during
a predetermned liquid ejection operation,  the liquid remaining in the
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period of tine. 20 Particularly, in the case that ink is used for th
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13" is greatly varred to
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
liquid in the liquid containing chamber (first reservoir chamber)
12' is all consumed and below the maximum volume of the buffer
chamber (second reservoir chamber) 13'. Therefore, thedetection
signal of signaling that the liquid container needs to be changed

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

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

Furthermore, when the operation cof 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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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

| i quid having an increase in viscosity and having solids such as pignents.
The liquid container 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 formthe liquid container. Therefore, the nunber of recyclable

component.s | st oi nrﬁcer TS de 1 J\ﬂﬁ} aﬁ%éa g#’]reelt %seuclﬁeg IG%)C t&{ % nt I{;ﬁc d:ssr%etgaa:'{ & g M }}ea% SN be

f or ned ﬂfir1|p ection no case, € Cchahnel's are

formed of,a ttlrfr'gegrv%r%ﬁ?neg%%o%ﬁe. EE‘E?EEOEF{@B&W?‘SE&“ P&‘é'gxtx?ﬁée{@eb% o

cont ai ni ng cha or 'the’in owratein flowng in

chanmber 18, 44 4Ncf gasedynandnLiiBe 9 earRE 885 L8 1 g hkeGh e & oy ai ned.
ﬁ%od% a%b e ﬁa gl o] gﬁ& d

20 Secon ment I ter, as a second ehbodi ment I qui

cont ai nera%f){laig%ghgq\&%ﬂd),nan&% dinkicash 'bieckgx?e\fﬁ{ete"cﬁ‘ fEB%ﬁﬁcf%ﬂl{@

appar at us esctribed wth reference to t drawi n Figs. 18 and 19

are views shawdg-4e oHter) agRear aasengl an23rndRalRle Gay t¥i Hass k01 aggordi ng
to this enbodinent, Figs. 20 and - 56 21 are expl oded perspecti've views of

the ink oo 1s anch H pigeerdss sectional view of the ink cartridge
101 and its expl oded
The liquid container can be configured by a simple process
in which the hard case in a predetermined shape is formed by
injection meclding and the film is attached thereto.

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

The channels connecting the separate areas can be formed

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

can be obtained.

20 Second Embodiment

Hereinafter, as a second embodiment of a 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



view. The ink cartridge 101 includes a contai ner body 102, and 5 this
contai ner body 102 is constituted by a first case nenber 102A, a second
case nenber 102B and a third case nenber 102C. As is understood from Figs.
20 and 21, plural heat caulking ribs 103 are forned at a peripheral part of
t he second case nenber 102B, and these heat caul king ribs 103 are inserted
in plural 10 through holes 104 and 105 formed in the first case nenber 102A
and the third case nenber 102C, and are subjected to heat caul king. By
this, the first case nenber 102A is held between the second case nenber

1028 and Jhe LA 6A38 JEODEL 1080, AL ISR HEge, ERRPANETISL o J02A

102B and are-ani nci den , a seall'ng-struc eis'n

i eo cass e Rbers S TasAe T E An T 1T AT ol Dy ORHLS A0 RN T eh & hat

t he heat-¢cayl ked parts can certainly receive force generated in the
direction of separating 20 the case nenbers when conpressed air is

i ntroduced i nt i NSJ : t i i ﬁ%gg S%H?Mh. Fi 18C,
the_conpainert@g%gﬁ¥%%%{¥%ﬁ%§ﬁcég? {$%{?%$§fﬂgﬁje |Jgé§ por f%%ié#ﬁ
delivering, ik ddtdiee i rb%cﬂ? 10 {de-Sontal n&lq hodys 10240 d40e g de. As

i s understood from25 Figs.” 20 and 21, the ink delivery port 106 is formed
in the fiteda, -a Secsitd CIRERMIORA 0 BEHdKleS Bh CRIMELSS aferbdr | GZ@duct i on

port 107 for

As is 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 plural

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

15 Incidentally, a sealing structure is not provided between
the case members 1024, 102B and 102C.

As stated above, the three case members 1024, 102B and 102C
are fixed by heat caulking, so that the heat-caulked parts can
certainly receive force generated in the direction of separating

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

As shown in Fig. 18C, the container body 102 is provided
with an ink delivery port 106 for delivering ink in the inside
of the container body 102 to the ocutside. As is understood from

25 Figs. 20 and 21, the ink delivery port 106 is formed in the first
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i ntroducing the conpressed air into the inside of the container body 102 is
formed in the sanme surface as the surface in which 5 the ink delivery port
106 is formed. This conpressed air introductioh port 107 is formed in the
second case nenber 102B. Further, an ink injection port 108 for filling ink
at the tinme of manufacture of the ink cartridge 101 is fornmed in the sane
surface as the surface in which the ink delivery port 106 10 is forned. This
ink injection port 108 is forned in the first case nenber 102A. The ink
injection port 108 is closed by welding a seal nenber 150. Besides, an
erroneous_nmunt i r tion block 109 is provided on one corner part of
the cont afier Wﬁéﬁkgdgy cluding 15 the sane surface as the surface in

whi ch the ink j 6 L i 107,
uhich Lhe "k SELLAELY POLlnd0Bche, cormessad el sy plrodied o por

ti , i i h L. i i th
prevent of LSS 108 1 SRS Such 8. shies ety an dk ceplridges ober (hen

that the oy OASA TSR A Wit e ReeLerrlRed ki B OuLpkoc! i Ggirent |y

mount ed predetermned position en t n cartridge i S nmount ed

in the inksdefnk egof i dg, APPAL &L 415 1 £Sr SAOVA. |4 Fi dSom2Pe 881k 244 r @ bot tom

film110 1s provided between the first case nenber 102A and the third case

nenber 25, dQZGacdhbs gttt amf iilsrrré%ﬁ?himitdfé is@idniy seaksmbRbiem spgle - S8

openi ngs of an ink chanmber through hole 111 and a sensor chanber through
hole 112 fornmeghtthéhe dd risik GasgedBMILPok@2A08 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 bedy 102 including
15 the same surface as the surface in which the ink delivery port
106, the compressedair introductionport 107, andtheinkinjection
port 108 are formed. This erronecus 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 ligquid-tightly seals bottom side
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Besides, a flexible ink chanmber film 113, a flexible sensor chanber film
113B and a flexible pressurizing chanber film 114 5 are provi ded between
the first case nenber 102A and the second case nenber 1028. The ink chanber
film 113A and the sensor chanber film 113B are integrally fornmed 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 chanber through hole 112 formed in the first case nenber
102A. Besides, the pressurizing chanber film 114 airtightly seals an
openi ng of a pressurizing chanber recess 115 forned in the second case
menber 10ZENHgR oft e teksdrardtrimtiérotghohghenbl & arid & sepsprechambeve 15
a substantially square section. By this, reaction force at the tine of

def or mat i YW @19k Hobenkb? EvEmedrinithe 1988 berdresremeet ,102hd it becones
possi ble to deformthe sensor_chanber film 113B b{ a | ow pressure.

| nci dent al |y, RehEtedHr &f ELgBLELctd ) shambsapedmotline §éRzbblesrri@bber

t hrough hole 112 include a circle_and pol ygons other than a square, A seal
rubber 128M3EPeHunt Y 4IGE REd fk fderibéryPEBEEUTAGINEoFRREPER FhENf114t case
menber 102A, and a, val ve bod 29 is inserted in the_inside of the ink
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film 113B are integrally formed of one film. The ink chamber

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

25 A filter 130 and a check valve 131 are provided at midways
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Figs. 26 and 27 are perspective views showng the first case nmenber 102A
under magnification, and as shown in Fig. 26, 5 fixing holes 127 for fixing
t he erroneous nmounting prevention block 109 are bored in the first case
menber 102A. Besides, the ink injection port 108 formed in the first case
menber 102A conmuni cates with the ink chanber through hole 111 through an
ink injection flow path 132. Besides, the ink 10 chanber through hole 111
and the sensor chanber recess 112 are comrunicated with each other through
a narrow communi cating path 135. Further, the sensor chanmber recess 112
comuni cates with the ink delivery port 106 through a check val ve nounting
part 1319 ien fdisivc patthe fomecRMmpandeata3ngi shei sppsed ahamaefireeessouhdi ng
15 part 131B in which the filter 130 is fitted. Next, a detection unit 116
di sposed anfl tHee i 1ot dtebfvatie Pefk k& <ridge 101 will be described with
reference to Figs. 23 to 25. In the detection unit 116, its output signal

i s changed 20F39s acthrafthce’ Wiih REEHREReLVH Prews ushowing rfihe nfimgt

contai ner body 102 changed by whet her the pressure of the conpressed air

i s actual$3Sagnkar 18t yeder megrddicetilon uand ﬁfGSBPUPtbmrglgde¥@cts
whet her the anount_of jnk stored jn the inside of the ipk cartridge 101 is
a predet erhfi Radse b/ nhe. T D51 A% YR BR T BN UREY RIYHRREECRpr i ng

S el % 405 S0h pIAVAA 2 Rt S-S AL ST shope fapgble of being
formed in Besides, the ink injection port 108 formed in the first
case member 102A communicates with the ink chamber through hole
111 through an ink injection flow path 132. Besides, the ink
10 chamber through hole 111 and the sensor chamber recess 112 are
communicated with each other through a narrow communicating path
135. Further, the sensor chamber recess 112 communicates with
the ink delivery port 106 through a check valve mounting part
131A in which the check valve 131 is disposed and a filter mounting
15 part 131B in which the filter 130 is fitted.
Next, a detection unit 116 disposed in the inside cof the
ink cartridge 101 will be described with reference to Figs. 23
to 25.
In the detection unit 116, its output signal is changed
20 in accordance with a change in pressure of ink in the container
body 102 changed by whether the pressure of the compressed air
is actually applied. Besides, this detection unit 116 digitally
detects whether the amount of ink stored in the inside of the

ink cartridge 101 is a predetermined value or more.

25 This detection unit 116 includes a spring seat member 117
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the first case nenber 102A, and this spring seat nmenber 117 is novably
nmounted to a guide projection forned in the second case 5 nenber 102B. As a
nount i ng net hod, 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 guide projection 118 is subjected to heat caul king, and the
spring seat nenber 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 projection 118. As stated above, since the spring seat menber

117 is ”DHQ%ngtaﬁu b QUi femPr oF eatd N L 18 h% Q?aﬁefﬁ%lm 'v@gyly !Lh§e9%ésnbl y

i's easy, and IS unnecessary to provi de a noldin e wt

conpl i cat gd @EéufﬁéH&éWEEQhup%ﬁﬁﬁﬁﬁrQﬁﬁﬁ&%&r%h&%ubmﬁhoq%5@1@h§6§meﬁoﬁn
exanple, a pawl for hooking i1s forned. Incidentally, 1in this case, in order

to ensuretfber Pyeneie hshnee fa t g IMiiNGpaaly TRERChekbér 1871 $s
necessary to formthe guide prOjectlon 118 to be relatively long. 20

Besi des, Rs§vapoyhesuRbadtidg g@&ﬂ@dpréﬁ)écemm(@m@@ shewe skbohddcadld, a
gui de projection 118 is forned to be relatively short, an inside tube part

117A eof themBeri ngzseat menber 117 is forned to be relatlvely | ong, and
this inside tube part 117A may be slidably nounted to the guide projection
118. In this 2hscasgouhbBényi pethotifethyi daipeopectconidf 1ssnobraubj ¢ated to
- 61 heat caul king. A conpression spring 119 is provided between the spring
the second case member 102B is inserted in a through hole 117a
of this spring seat member 117, the tip of the guide projection
118 is subjected to heat caulking, and the spring seat member
10 117 may be made not to come off from the guide projection 118.
By this, the spring seat member 117 is movably mounted to the
guide projection 118. As stated above, since the spring seat
member 117 is mounted to the guide projection 118 by heat caulking,
its assembly is easy, and it is unnecessary to provide a molding
15 die with a complicated structure which becomes necessary in the
casewhere, forexample, apawl for hookingis 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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seat nmenber 117 and the second case nenber 102B, and the spring seat nenber
117 is urged toward the direction of going away from5 the second case
menber 102E by the spring force of this conpression spring 119. The spring
seat nmenber 117 and the conpression spring 119 constitute part of the
detection unit 116, and at the same tinme, constitute a pressurizing unit
for pressurizing the ink in the 10 inside of an after-nentioned sensor
chanber 142 (Fig. 32). As stated above, the spring seat nenber 117 is urged
by the conpression spring 119, so that the pressurizing unit can be
constructed . b t?g si npl e mechani sm Besi des, the detection unit 116

i ncl udes %?%B %%% %9%e 15 switch 120 which is opened/cl osed by pressure

e ‘;‘pELht a%?rﬁé)g%%edé‘k%fwaé%elﬁ gt Rrah g thositdrie
di spl aced %n%QEHgl HB' ed tC)@ﬁ% 'fHﬁé n n? g go égin r body
gr e F 2 E
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el ast ¢ MpIhers. ol aég mﬁgqqg%gﬁﬂgf e%gp99M§QE§ﬁ%%rff%§jzo ¢ r&208hS

pressed by "a perlp era part e sea at 1t Is
moved  255Fify 323. - 62 An IC board (IC nodule) 121 adjacent to the
contract type switch 120 and having a control |IC 160 is di sposed on an

i nner 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

10 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 detection unit 116 includes a contact type

15 switch 120 which is opened/closed by pressure actually applied
to the ink in the container body 102 from the compressed air.
This contact type switch 120 includes a movable side terminal
120A displaced by the pressure actually applied to the ink in
the container body 102 from the compressed air, and a fixed side

20 terminal 120B disposed to be opposite to the movable side terminal
120A. The movable side terminal 120A and the fixed side terminal
120B are respectively made of conductive elastic members. In
this embodiment, the movable side terminal 120A is pressed by
a peripheral part 117B of the seat member 117 so that it is moved

25  (Fig. 32).
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wal | surface of the second case nmenber 102B, and this IC board 121 is fixed
by a fixing rib 122 and by heat caul king. The IC 5 board 121 i ncl udes
contact termnals 123 with which the novable side term nal 120A and the
fixed side termnal 120B conme in contact. The novable side term nal 120A
and the fixed side termnal 120B are fixed to convex parts 102B01 provi ded
in the second case nenber 102B by, for exanple, heat caul king so that the
novabl e 10 side term nal 120A nmade of a plate spring nenber and the fixed
side termnal 120B are brought into pressure contact with the respective
contact termnals 123 by the spring force. Besides, the IC substrate 121
i ncl udes an arftferita Aaadsker(1C1 p@dudfd B¢ luadfagcent stantRaneomeraet type
comruni cati on i s made 5 i.n a non-contact panner %mﬁreless Q§?an el ectric
t

wave bet vieht ¥hel dhie et aver @i RGNEBPAr dbud OlndSt AESPESBBOATY A2 1P
it it U IO G0 Ofod PRoRREA™Y foPRoMEBEGAAL Dage. RENDE 40Hg BOREE T o
1 ow pat HADS'® BRI TEdY 1 F S 1 o e turrad T8 tir oers 151 m
Yo thre PTiHdar tcharEoioehtaRe BERLtrt Sty e reoeBnbPr ol the
SE0ODY, Co8Rye ERIRINGT M2y S AL AL il MO B RS AV,
views shoy 0 3811 'sSle terminal 120A and the fixed side terminal 120B
are fixed to convex parts 102B01 provided in the second case
member 102B by, for example, heat caulking so that the movable
10 side terminal 120A made of a plate spring member and the fixed
side terminal 120B are brought into pressure contact with the
respective contact terminals 123 by the spring force.
Besides, the IC substrate 121 includes an antenna member
124, and by using this antenna member 124, communication is made
15 in a non-contact manner (wireless) by an electric wave between
the ink-jet recording apparatus and the IC board 121, and
information and electric power are transmitted.
Incidentally, the compressedair introductionport 107 formed
in the second case member 102B communicates with the pressurizing
20 chamber recess 115 through an air flow path 125.
Besides, in Fig. 23, reference numeral 126 denotes a film
welding part, and the pressurizing chamber film 114 is airtightly
connected to this film welding part 126.

The pressurizing unit is constituted by the second case

25 member 102B, the detection unit 116, the pressurizing chamber
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case nmenber 102A under magnification, and as shown in Fig. 26, the fixing
hol es 127 for fixing the erroneous nounting prevention 5 block 109 are bored
in the first case nenber 102A. As shown in Fig. 27, the seal rubber 128 is
nounted to the ink delivery port 106, and the valve body 129 is inserted in
the inside of 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 through hole 112. Besi des,
the ink injection port 108 forned in the first case nmenber 102A

connunlca% %2“%%£5T§§1h%g nber t hrough hole ill through the ink

i njection the i nk chanber through hole 15 111 and the

sensor chanbere{ iy ough gl s %g&% SOUILOLERL S, U MygRalh PLAE e Lhrouoh

t he na[rOM/co i catlng , referencg I
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wel ding parts 136A and 136B. 25 Besides, in , reference nuneral 134
denotes apsgaly7 - thd s@ﬁitruﬁﬁ%&'fﬁé|1%5m§§ﬁ£eﬁa{$ ﬁﬁ%gan%fagilbakydéoftl|ed
e

into the container body 102, the ink injection path 132 is seal For
106, and the valve 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 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 1024
communicates with the ink chamber through hole 111 through the
ink injection passage 132. Besides, the ink chamber through hole
15 111 and the sensor chamber through hole 112 are communicated
with each other through the narrow communicating path 135.
Incidentally, in Fig. 26, reference numerals 133A and 133B
denote film welding parts, and the ink chamber film 113A and
the sensor chamber film 113B are liquid-tightly connected to
20 the film welding part 133A and the film welding part 133B,
respectively.
Besides, in Fig. 27, reference numerals 136A and 136B denote
film welding parts, and the bottom film 110 is liquid-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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exanple, the seal part 134 is used as described bel ow. The check valve 131
and the filter nenber 130 are nounted to the first 5 case nenber 102A, and
the bottomfilm 110 is welded to the welding part (the filmwelding parts
136A and 136B, the welding part of the periphery of the check val ve
mounting part 131A and the filter nounting part 131B, the welding 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 melded Furt her, the ink chamber fiIn1113A and t he sensor

charber 1{Lm 1135, are yel deg. AL ATl A R

t he assen%?y of ese annun njec ou h

ek, e g8 I 8 L5 B o f.wﬁagaéf@“fﬁ

nmenber t he the sensor

hanb 3 f f 132
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body 129 is inserted into the inside of the ink delivery port 106 and the
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injection 25 of the ink, at the time of the ink injection, the val ve body -

65 129 isfmwebhedthd e d NS HRAGE viad vERABUNS i16QNPHRECABeAVAER thée
outer air or a pressure reducing apparatus.
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 11i3A
and the sensor chamber film 113B are welded to the film welding
parts 133A and 133B. After the assembly of these, a predetermined
amount of ink is injected through the ink injection port 108
15 into an inside space formed of the first case member 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, 1n the case where the valve body 129 is inserted into
the inside of the ink delivery port 106 and the seal rubber 128

is mounted to the ink delivery port 106 before the injection

25 of the ink, at the time of the ink injectiocon, the valve body
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A tank unit is constructed by the first case nmenber 102A, the ink chanber
film 113A, the sensor chanmber film 113B, and 5 the |ike. 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 enbodinent, as shown in Fig. 26, the
fixing holes 127 for fixing the erroneous nounting prevention block 109 are

b d f t 102 t1tut t t K t t at ed
above, 1 L?%Jrs'okrioafé i%nﬁ% 155 eevéﬁtg?ﬂshl%l BERe108 PENBYBUTaEn it he
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09 2

erroneeus T e A Sk AT 6 60 28113, B an uh e o o

magni fi cagj on; , angd @? x_shf%‘ﬂhglf 9.+ 8, L 1 Paéﬁarﬂk% .rfcof'fﬂﬁt][f%m&%s 123

are formed on the 1C boar pair o cont erm na 23" are
di spoged *Qe 1 PYe side along the Iong S|de direction of the 1C board 121.
InC|denta the | C board 121 is disposed in the 25 inside of the container

body 102 Wh' | ens b8akeAGiie Gid ?EE!S@'&ase nﬁﬁnbéz?l@?h%%@%@cé%é@r&@@ea0“9
side direction of the contai'ner body 102 of the ink cartridge 101.

asthetankunit, and the second casemember 102B side is constructed

as the pressurizing unit, so that the number of parts is decreased

and cost reduction is realized, and further, it becomes possible
10 to recycle the pressurizing unit.

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

15 mounting prevention block 109 is provided at the tank unit side,
sothat it ispossible tocertainlyprevent amistake incombination
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 bedy 102 while its long side direction
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Besi des, the antenna nenber 124 is formed of the coil-shaped pattern on
both sides of the IC board 121, and the pair of contact 5 termnals 123 are
di sposed outside the antenna nmenber 124 forned of the coil-shaped pattern.
Further, the control 1C 160 is provided on the IC board 121, and this
control IC 160, together with the pair of contact termnals 123, is

di sposed outside the antenna nenber 124 formed 10 of the coil -shaped
pattern. Fig. 29 shows a nodified exanple of the IC board 121, and in this
nodi fied exanple, a pair of contact terminals 123 and a control IC 160 are

di sposed jnside a antenn 124 formed of a shaped pat.tern.
o 50 A s AR ER, CRo g &t ee ot DEene Shpaaf Tns SPRRSCaREEAE 100

K- 200. As sh in Fi 30,

conpr essePLiy? Tt ’br%%ﬁf&?{ %Si@ﬁﬂﬁ{ftzgi of the ink-jet recording

200 h f th 101

Rrough the cotpribba S5 ST Al bh! ot £ora9 By R <ol frb e
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200, so that t cartri can mniaturize
manuf act us ng,£ost s £ f%h£5b% 67 An antenna 203 is adjacent to the
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antenna 124 provided in f the ink cartridge 101 and is provided
in the ink-jetpyrther, the control 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 alr introduction port 107. By this, ink is delivered from the
ink delivery port 106 of the ink cartridge 101, and the ink is
supplied to a recording head 202 of the ink-jet recording apparatus
200, The compressed air is supplied from the ink-jet recording

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

25 and manufacturing cost can be reduced.
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recordi ng 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
recordi ng 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
mechani sm 205 such as a carriage. Besides, the IC board 121 provided in the
inside of the ,ink cartridge .101 has a function_of stori i nformati on

o ating o thb THETIA AL (i SEaPCRRS o1 60e AREeThE. FAF PRATHORT roF at i ng
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detection unit Is transmtted to t i nk-J et recording pparatus 200 in

the non- cofd act+ IS0 HISiNG HN 8 ndnteRnae cbedidg 8BPa283ust PeoSsgnal 1my be
transmitted in a contact manner in “- 68 which an electric contact provided

in the ink AR L BEnhe r . MBKle ded LM BiGARANLASE tMd ReRBcehBRt hh £t
contact provided 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 controls the pressurizing pump 201, the recording head 202, and
a driving mechanism 205 such as a carriage.

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

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

20 a remaining amount of ink in the ink cartridge 101, the kind
of ink, the model number of ink and the 1like.

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

25 and 203, the signal may be transmitted in a contact manner in
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the ink-jet recording apparatus 200 side. Next, the detection operation of
the detection unit 116 5 including the contact type switch 120 wll be
described with reference to Figs. 31 to 34. Figs. 31A, 31B and 31C are
sectional views schematically showing the ink cartridge 101 in order to
descri be the detection operation of the detection unit 116. As is apparent
fromFig. 10 31, an ink reservoir chanmber (first liquid reservoir chanber)
140 for storing ink, an ink pressurizing chanber 141 formed above the ink
reservoir chanber 140, and a sensor chanber (second liquid reservoir

hanb 2 i ded_at. ' f a.f : f ' . 1 nk
?eiegﬁé? ﬁh%’%é’r}v 'e%?ﬁftiﬁfgcatc@gdt.“a’ﬁ%ﬁ O S R Gt e T

res . Ve, . ot Trithe
Fo. 31, HRBThe K rten G5n TR Rt dh i pe o dT il Y i

upper surf eiggbigg iggorﬁfﬁ réggfr%ggsi%@?igi&geferable that the

conpressed air I ntroductio ornmed in the sane surface as the

surface in %&ﬁth&éﬂn%e@ﬁé%@ﬁy%ﬁ%f%%%% 5B &gétn% eérkf)@ﬁtumta]f |

formng the i reservoi r chanber made o e 1 nk chanmber film 113A,

a parg Ofiﬁc!‘@n‘iln% Of H& NGoh D18t Sgynﬁé’rs&{'@&*?eizé-‘ki?ilif @%e@éﬂiﬁ‘éd L\bf*?;(l'} bl e

sensor chanmber fifm25 113B, and a part of a wa formng the in

pressuri zioge pbadbeto rif9. 3fltdszgmde of the flexible pressurizing chanber
film2114. Since the ink pressurizing chanber 141 is airtightly seal ed

Figs. 31A, 31B and 31C are sectional 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
reservoir chamber) 142 provided at a midway of a flow path for
connecting the ink reservoir chamber 140 and the ink delivery

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

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 reservolir chamber 140 is
made of the ink chamber f£ilm 113A, a part of a wall forming the
sensor chamber 142 is made of the flexible sensor chamber film

25 113B, and a part of a wall forming the ink pressurizing chamber
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by the pressurizing chanber filmll4, the pressure of the conpressed air
introduced into the inside of the ink cartridge 101 is not 5 transmtted to
a space 143 where the spring seat nenber 117, the conpression spring 119
and the |like are 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, the inside of the ink reservoir chanber 140
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actually applied to - 70 the’ink in the ink reservoir chanber 140 by the

gggg?ssed ai rrigs. B1a and 32apsess dr e acd wakky el hRA ds@ e d BKahBet he
140 is sufficiently filled with ink, and the compressed air is
not introduced in the ink pressurizing chamber 141. In this state,

10 since the pressure of the compressed air is not applied to the
ink inthe ink reservoir chamber 140, the insideof the ink reservoir
chamber 140 has the atmospheric pressure. Accordingly, the spring
seat member 117 is pressed to the inner wall bottomof the container
body 102 by the spring force of the compression spring 115, and

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

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

chamber 141 by the pressurizing pump 201.

25 In this embodiment, when a pressure actually applied to
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chanmber 142 by the spring force of the conpression spring 119 is P2, the
pressure of the conpressed air and the spring force 5 of the conpression
spring 119 are set so that P1 > P2 is established. Mre specifically, since
the spring force of the conpression spring 119 is changed according to its
conpressi on 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 amount of the
ink stored in the inside of the sensor chanber 142. Then, in this
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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 amcount 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 above, the maximum pressure P2-MAX of the
compression spring 119 is made smaller than the pressure Pl of
the compression air, so that the detectionunit 116 can be operated
without fail.

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

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

of the compressed air and the spring force of the compression

25 spring 119 are set so that P1' - P4 = Pl > P2 is established.
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pressurizing chanber film 114, the detection unit 116 can be operated
without fail. 5 As shown in Figs. 31B and 32B, the pressurizing chanber
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 deformed pressurizing chanber film 114 cones in
contact with the ink chanber 10 film 113A, and the ink chanber film 113A is
pressed to the ink reservoir chanber 140 side and is deformed. By this, the
ink in the ink reservoir chanber 140 is pressurized, and the pressurized

k fl to_the. hanber_ 142 through th t
15 Then. the. SBHOEE Serafbbs HENEH A1 AP e e ddtor 10" LENAPACEy © §R8°FF ESdur e of
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(non-conduction state In t e case ere t eink 1n the ink

reserVOIrf11m7¥1409§n99éséé9 £8 PB§5§HR'%@9eP¥oiPecHQHBé§S§@@ 8ife Bpd the
pressure of the ink in the inside of the ink reservoir chanmber 140 and

the pressure of the compressed alr introduced into the ink
pressurizing chamber 141 and is deformed, and the deformed
pressurizing chamber film114 comes in contact with the ink chamber

10 film 113A, and the ink chamber film 113A is pressed to the ink
reservoir chamber 140 side and is deformed. By this, the ink
intheinkreservoir chamber 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-conduction state).

25 That is, in the case where the ink in the ink reservoir
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t he sensor chanber 142 has a predeterm ned value or nore, the contact type
swtch 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 pressurized by the conpressed air, and the pressure of the
pressurized ink in the ink reservoir chanber 140 is transmtted to the ink
in the sensor chanber 142. At this tine, in the case 10 where the pressure P
of the ink in the inside of the sensor chanber 142 is higher than the
predeterm ned value, that is, the pressure P2 applied to the ink in the
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chamber film 113B fromthe sprlng seat nenber 117 is P2', > P2 + P5

and P2' -1P§ sPEresBuaige8sbabthehefmpressed air, and the pressure of

the pressurized ink 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 is put in the off state.

Incidentally, this embodiment is constructed such that when
the spring seat member 117 displaced against the spring force
of the compression spring 119 by the increase of volume of the
sensor chamber 142 reaches the vicinity of the limit point (upper

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

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

25 of the sensor chamber film 113B is P5, and a pressure applied
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By this, even in the case where the reaction force is generated at the tine
of deformation of the sensor chanber film 113B, the 5 detection unit 116
can be operated without fail. Besides, as described above, in this

enbodi ment, the sensor chanber through hole 112 is constructed to have the
substantially square section, so that the reaction force at the tine of
deformation 1is |lessened, and the pressure loss P5 due to the deformation

10 is |l essened. Besides, this enbodiment is constructed such that when the
pressure loss in the ink flow path fromthe ink cartridge 101 to the
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chamber through hole 112 is constructed to have the substantially
square section, sothat thereactionforceatthetimeofdeformation
is lessened, and the pressure loss P5 due to the deformation

10 is lessened.

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

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

20 Incidentally, since the pressure necessary for pressurizing
the sensor chamber 142 may be smaller than the pressure necessary
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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recordi ng 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 recordi ng head
202 is located at a position higher than the ink cartridge 101, ink can be
certainly supplied from the ink cartridge 101 to the recording head 202. In
the ink-jet recording apparatus 200, when ink is consuned, the anmount of
ink in the ink reservoir chanber 140 is decreased, 10 and the volune of the
i nk reservoir chanber 140 is gradually decreased. At this tine, when the
remai ni ng anount of ink in the ink reservoir chanber 140 is a predeterm ned
value or nore, the pressure of the conpressed air applied to the ink in the
i nk reservoir TthaFARYF, 1405 sMPpsATRNEt 88 M VLFCEE Sush thathehes §h&k in

t he sensor chanber 142. Accordingly, in this state, the state in which the
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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 volume of the ink reservoir chamber 140 is gradually
decreased. At this time, when the remaining amount of ink in
the ink reservoir chamber 140 is a predetermined value or more,
the pressure of the compressed air applied to the ink in the
ink reservoir chamber 140 is transmitted through the ink to the

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

20 The ink in the ink reservoir chamber 140 is further consumed,
and as shown in Fig. 31C, when there occurs a state in which
the 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 inaccordance

25 with the consumption of the ink in the sensor chamber 142, and
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occurs a state where the novable side terminal 120A is in contact wth the
fixed side termnal 120B, and the contact type switch 5 120 is swtched
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 predeterm ned 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 1ink pressurizing

the ink stored, in nside of the in
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pressure of the ink in the container body 102 is less than the
predetermined value, the contact type switch 120 is put in the
10 on state.

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

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

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

Here, it 1is 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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it is not necessary to stop printing, and it is possible to prevent the
recordi ng paper from being wasted. 5 As descri bed above, since the novable
side termnal 120A is pressed and displaced by the displacing spring seat
menber 117, the switching operation of the contact type switch 120 can be
certainly perfornmed by the sinple structure. Incidentally, in this

enbodi nent, the novable side termnal 10 120A is pressed upward by the

rai sed spring seat nmenber 117 and the contact type switch 120 is sw tched
fromthe on state (conduction state) to the off state (non-conduction
state). wever rrg}I exanp t he arrange nt of the

movabl e s %Iesett%lr’}ﬁ il i’f@ﬁée&ﬁ&mﬁﬁgdf Vﬁ‘gt}esﬁﬁe P%%?r‘gt%?o‘i%OBeY%
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change i n~"accor he consu ion of ink in the ink cartridge 101,

and the hori zog a&e@&‘fioéc&‘dé é&&spsfﬂ?cée&?é %&%@i@%ﬁdé’fté%né i%‘tﬁA' nk

cartrirdge 101. y pressure pressure of

del i ver ed; %y;g) g%lmd&iéﬁﬂ cﬁ’%} tht?é &%%ere t:ﬁﬁklrx?g?‘réééﬁj T

InC|dentaf Fig. 33 1s grap inmthe ca eactlon orce at
the tinme of7defis npticemiely bperhekophgfbeie fddiPabk3RAype switch 120 can

be certainly performed by the simple structure.
Incidentally, in this embodiment, the movable side terminal

10 120A is pressed upward by the raised spring seat member 117 and
thecontacttypeswitchl20isswitchedfromtheonstate (conduction
state) totheoff state (non-conduction state) . However, amodified
example may be such that the arrangement c¢f 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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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
chamber 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 P1 of the conpressed air becones
the ink supply pressure as it is. 10 Then, as long as the remai ni ng anount
of ink inthe ink cartridge 101 is a predeterm ned value or nore, the ink
supply pressure is kept at the pressure Pl of the conpressed air. Then,
when there occurs, ink in the ink
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conpressi on spri e nmaxl ma conpressed state becones the i nk

supply 2p; Pressill & s cdisiddedy. as the consunption of the ink in the sensor
chanber 142 progresses, the conpression amount of the conpression spring

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

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

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

15 value (in this embodiment, the state in which the ink in the
ink reservoir chamber 140 is almost exhausted), the pressure
of the compressed air is not transmitted 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 1s, 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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119 becones small, and the spring pressure is decreased to the spring
pressure (mnimmspring pressure) P2-MN at the point 5 of tinme when the
spring seat nenber 117 reaches the inner bottom of the container body 102.
At this point of tinme, ink does not renmain even in the sensor chanber 142,
and the ink cartridge 101 is put in the state of ink end (I/E). Besides, as
is understood fromFig. 35, inthe initial state, 10 the pressure P1 of the
conpressed air becones the ink supply pressure alnost as it is. \Wen the
consunption of the inkprogresses and the ink in the ink reservoir chanber
140 i s decreased reaction f rce of %B g chanpber film 113A and the
pressuri zi ng I@F%Hb&s NG PR S &é’lnl )95e ﬁelp b% LRt RS hIC Ty
pressure %ﬁ Ig%raduall decr eased. here occurs.a state where
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fromthe 1nk cartridge 1 the recor e m ni mum Spring
pressure 25 d\4rNaPﬂ° é:_h%&g)'ﬂro%ssmn BRI BYi A9 kSt SRE 1 OnPESOLE haFger -
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sensor chaghelr 1dde € aih bendISeeh 4r chamber 142, and the ink cartridge
101 is put in the state of ink end (I/E).
Besides, as is understood from Fig. 35, in the initial state,
10 the pressure Pl of the compressed air becomes the ink supply
pressure almost as it is. When the consumption of the ink progresses
and the ink in the ink reservoir chamber 140 is decreased, the
reaction force of the ink chamber film 113A and the pressurizing
chamber film114 graduallybecome large, andthe ink supplypressure
15 is gradually decreased.

Then, when there occurs a state where the remaining amount
of ink in the ink reservoir chamber 140 becomes lower than the
predetermined value, the pressure of the 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. Theminimumspring pressure

25 P2-MIN of the compression spring 119 is set to become larger
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Besides, Fig. 34 is a table showing the transition of an output signal of
the detection unit 116 according to the existence 5 of ink and the
operation/stop of the pressurizing punp. Incidentally, "there is ink" in
Fig. 34 indicates the case where the remaining amount of ink in the ink
cartridge 101 is a predeterm ned value 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 punp 201 operates in the state where
there is ink, the detection unit 116 is put in the OFF state

(non- condticdn drhe gtratsslre Oessh@3ofherhdainds feven patht,heocabetwhiee eitihe
pressuri zing 15 punp 201 operates, when there occurs the state where there
is no inkp the setsct i okt 145 dan et used hep ON state (conduction
state). Besides, in the case where the pressurizing punp 201 is stopped,
the detection Begiddd6 Figpuddiis thetON stheving egpectFamsiion hef exm st ence
of the ink in the ink reservoir chanber 140. 20 Then, in the ink cartridge
101 accoreNtRpt 6ighiad ehitdbei detrstivyunditnyl ¢ Aechaddgai e thgeeuisopnce
characteristics of the detection wunit 116, as described below, it is

possi Bl e b Bk extd ol PRRMATIRN/FHoR W i hemresueri7 oMY REEP) of the ink

cartridge_ 101 to the ink-jet recording apparatus 200, or to detect trouble
of the 2bneEReRtabhyunithersis-iglh” ithidgi-s34indkeatasdhrhepgeeere

remai ning anmount of ink in the ipk cartridge 1 is the predetermned val ue
or nore (?Q@ ESaRh B9 amount of ink in the "ink cartridge 101 1is 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 is understood from Fig. 34, in the case where the
pressurizing pump 201 operates in the state where there is ink,
the detection unit 116 is put in the OFF state (non-conduction
state} . On the other hand, even in the case where the pressurizing

15 pump 201 operates, when there occurs the state where there is
no ink, the detection unit 116 is put in the ON state (conduction
state). Besides, in the case where the pressurizing pump 201
isstopped, thedetectionunitll6éisputintheONstateirrespective
of the existence of the ink in the ink reservoir chamber 140.

20 Then, in the ink cartridge 101 according to this embodiment,
by using the foregoing operation characteristics of the detection
unit 116, as describedbelow, it ispossible todetect poormounting
{insufficient insertion, etc.) of the ink cartridge 101 to the
ink-jet recording apparatus 200, or to detect trouble of the

25 detection unit 116.
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a new ink cartridge 101 is nounted), when the detection unit 116 is not
turned OFF al though the pressurizing punp 201 is operated, 5 it is

concei vabl e that there occurs the poor nmounting of the ink cartridge 101 or
the trouble of the detection unit 116. In this case, for exanple, a nessage
to urge the user to confirm the nmounting state of the ink cartridge 101 is
di spl ayed. Incidentally, information as to whether the remaining anount 10
of ink inthe ink cartridge 101 is the predeterm ned value or nore at the
point of time when it is nounted in the ink-jet recording apparatus 200 is

iously stoped in the I.C board 121 i ted. in_the ink i d
701, Bosi des, Tt I oo Yifa re Cnd AEFENFORCIRE 0 2361E0 h S15 F het tor

si des, 1'% e cast Wi (Fon°UAr theor
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and the pressuri ziAg uni e Second tase ~nknber

1028, ot hey def eci 0, UALY) 3 16ra N DEESSUCLEL Nk ENATBEmo L (B 14e gt e

like are Tirst respective orned as separate i es. after, the

tank uni tyapd.Ihe piassl] gk b8 e or8inestacked apdyate figedrho each
ot her by heat caul kihg. Here, the ink reservoir chanber 140 and the sensor
chamber this case, for example, a message to urge the user to confirm
the mounting state of the ink cartridge 101 is displayed.
Incidentally, information as to whether the remaining amount
10 of ink in the ink cartridge 101 is the predetermined value or
more at the point of time when it is mounted in the ink-jet recording
apparatus 200 is previously stored in the ICbhoard 121 incorporated
in the ink cartridge 101.
Besides, in the case where the detection unit 116 is in
15 the OFF state although the pressurizing pump 201 is in the stop
state, it is judged that the detection unit 116 is out of order.
Next, a method of assembling the ink cartridge 101 will
be described,
When the ink cartridge 101 is assembled, the tank unit
20 including the first case member 102A, the ink chamber film 1134,
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
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142 are fornmed in the tank unit in a sealed state, while the ink

pressuri zing chanber 141 is forned 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
bet ween both the units. Next, a manufacturing nmethod of the above-nentioned
ink cartridge, in particular, a nmethod 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 nenber providing step, the first case nenber

102A i bei | Oi h nb 102B dth hi rd
case MenBUAKIL A HESITEES Hh o GtEE Dyb Bertisat FOSR A s 11 such a
state that the, ink %?lanbeg_ film 1lr3A anq} t h‘i §enrsl rtchasnber fil rg 13B are
attached to t REFH/I P Swel i Ty Pare st 3380610 1£338NGnt R S Facd 98P S he
first nb 102A,. th tt film 2110 .i | ded to .t.he fi
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Fig. 47A . th t 1 i d i i nk. iniecti.
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cl earanc mat1 on projecting part on a

thi s par tiidon, el dng3a-. 23R JdicH £RPS, PTG JL02A IGYidaRk N the case
menber - 82 providing step has a cl earance between the top surface 134b of
the partid obthaldcelsida At et B fidgnpklGddie dad e haanance
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 102A is in such a state that the ink chamber film
113A and the sensor chamber film 113B are attached to the film
welding parts 133A and 133B on one surface of the first case
member 1027, and the bottom film 110 is welded to the film welding
part 136A 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 passage 132 (see Fig. 27) of the first case
member 102A includes a partition wall 134a for closing the ink
injection passage 132, and clearance formation projecting parts

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

25 The first case member 102ZA provided in the case member
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formati on projecting parts 134c forned on the top surface 134b of the
partition wall 134. That is, the bottomfilm110 in this 5 point of tine is
not welded to the top surface 134b of the partition wall 134a, and is

wel ded only to the top portions of the clearance formation projecting parts
134c. In addition, the bottomfilm 110 is welded to the top surface of the
projecting part 132a formng a part of wall surface defining the ink

i njection passage 10 132. Next, in a fluid discharge step, the ink
injection port 108 is tenporally closed, and a vacuumunit is connected to

Chanber 9P EHELIHE oR Ay & Eior tpaceabE rsat LA EoRapybtsaRal 248 St !

decomnr cosedoeDeiL s oh gl | 2o HECEHL RSB ab o U STRE L [k omate 1
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is welde op partrtion wa ose the

ok L AN PO PRRTR ELePLOR- SR stELn B O
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, wherebyair inthe inside of the ink reservoir
chamber 140 and the ink injection passage 132 is discharged and

15 decompressed.

Next, in an ink injection step, ink is injected from the
ink injection port 108 to the ink injection passage 132, so that
ink injected into the ink injection passage 132 passes through
the clearance between the top surface 134b of the partition wall

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

After the injectionof 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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the partition wall 110 by heat and pressure application means while nelting
the clearance fornmation projecting parts 134c formed 5 on the top surface
134b of the partition wall 134a. Next, in a vacuum di scharge step, ink
existing in the ink injection passage 132 between the ink injection port
108 and the partition wall 134a is vacuumdi scharged through the ink
injection port 108. 10 Thereafter, in an injection port closing step, the
seal nmenber 150 is welded to the ink injection port 108 to close the ink
injection port 108. As nentioned above, ink between the ink injection port
108 and the partition wall 134a is vacuumdi scharged, and the thus 15

di schar gezpdsnge s de- ghilki Zddy pa sshgeeln)osling saep ,wast shown dinspdgal of
ink. Further, no ink remains between the ink injection port 108 and the
partitiomd ¥ |thisdent tiiveriaiflon el 10 t1s svplodyl e tthe gravesnridek 1eHkage from
the ink injection port 108. Further, such a 20 feeling as if ink stil

remai ns e Hea ikt gy twa digel 1O o hgat moid i szl apr ercatlon means i nk
cartridge 101 is_conpl etel used. Furthernore, since the seal nmenber 150 is
wel ded t o'lel kel haaithie ¢haernen fpspation PLal &t iy asts dBd cpfeiesd t he
ink 25 leakage fromthe ink injection port 108. - 84 As nentioned above,

af t er 0t he®% nk1% sE9Mj BHEERFS nt otk Rt i Hike R it whbhbk?4a40 of the first

case nenber 102A,  the first ) , . . .
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 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 clcse the
ink injection port 108.
As mentioned above, ink between the ink injection port 108
and the partition wall 134a is vacuum-discharged, and the thus
15 discharged ink is re-utilized, to thereby eliminate wasteful
disposal of ink.
Further, no ink remains between the ink injection port 108
and the partitionwall 134a. Therefore, it is possible to prevent
ink leakage from the ink injection port 108. Further, such a
20 feeling as if ink still]l 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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case nenber 102A, the second case nenber 102B and the third case nenber
102C are united together. 5 As descri bed above, in the ink cartridge 101 and
the nethod of manufacturing the same 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
fl ows through the cl earance between the bottomfilm 110 and the top surface
134b of the partition wall 134a. After the filling of ink is conplete, the
bottomfilm 110 is bonded to the top surface 134b of the partition wall
134a. Ther ef o meafdpned abesse ahbeE HHe inkk 1pedBp e pd1UOLP stiefided by a
rigid 15 nenber such as the first case nenber 102A and a fl exi bl e nenber
such as tifSqLEHeighahseRer Lh01e3athenf éeet o2 e MaRPe At H4Mve thed iader voi r
chanmber 140 can be readily conducted, and the ink _flow passage used during

the ink iGHSciEBReCahl bR ridls ARG APER MebeF t4eP iamd CRFettEn G35

complete. 20 By formng the clearance form ng projecting part 134c on the
t op surféﬁ@ﬁf§i&dﬁbt [ﬁﬂ%ﬁ%ﬁiﬁ?%&ﬁheﬁ34a, the clearance can be surely

pecured belvesp, Lhe Lopeautbace 1040, of Lhe R bon o pall, Ada andihe
charber L0 it e e d VRLLON 22 Bo%Rage 52,00 e Socompessed gl o Lo
fjhe part iséa! Rl AR AN DG AU ddY &G L PO SRR SAN PG SR
econpr essed.
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 10ZA and a flexible member
such as the ink chamber film 113A, injection of ink into the
ink reservoir chamber 140 can be readily conducted, and the ink
flow passage used during the ink injection can be reliably sealed
after the ink injection is complete.
20 By forming the clearance forming projecting part 134c on
the top surface 134k of the partition wall 134a, the clearance
can be surely secured between the top surface 134b of the partition
wall 134a and the bottom film 110 during the ink injection.

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

25 passage 132 are decompressed prior to the ink injection, a part
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Further, the first case nenber 102A is forned of a nmaterial suitable for
welding filmmaterial thereto fromthe viewoint 5 of welding the ink
chamber film 113A and the sensor chanber film 113B thereto. For this reason,
even in a case where the partition wall 134a is fornmed as an integral part
of the first case menber 102A, the welding of the bottomfilm 110 to the
top surface 134b of the partition wall 134a can be perfornmed w thout any
probl em 10 Moreover, since the ink injection is perforned using the ink
injection port 108 and the ink delivery port 106 formed in the first case

nb 10 it,is un X i nj ink d dlLy i i
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pressure application neans is nove izontally as réequire
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to 25 this e iment, as shown in Fig. 28 or 29, since the pair of - 86
contact teym nalss 133rbpREBG P ﬁﬁtb%r?@%&'ré%%f alRe ¢i$ResSelse ShdRpdy side

along the long side direction of the I'C board 121,

102A, the welding of the bottom film 110 to the top surface 134b
of the partition wall 134a can be performed without any problem.

10 Moreover, since the ink injection is performed using the
ink injection port 108 and the ink delivery port 106 formed in
the first case member 102A, it is unnecessary to inject ink
downwardly in a gravity direction, which is 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 direction)
when the bottom film 110 is welded to the top surface 134b of

20 the partition wall 134a after the ink injection is complete.
This arrangement makes the welding operation easier in comparison
to a case in which the heat and pressure application means is
movedhorizontallyasrequiredina flexiblebagtypeinkcartridge.

As described above, in the ink cartridge 1 according to

25 this embodiment, as shown in Fig. 28 or 29, since the pair of
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t he 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 deformed, and the
structure of the novable side termnal 120A and the fixed side term nal
120B can be made sinple, and further, 1in the mddle of manufacture of the
ink cartridge 101, it is possible to easily visually confirmthat the
novabl e side term nal 10 120A and the fixed side term nal 120B 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 cont actonterati red ynirpsl sirle? i Spoeed] orputhsd dEC thhea mht Bhhaa nendbspdPed f or ned
of the coil-shaped pattern, 15 so that it is possible to ensure the distance
bet ween thidedtesigde méoberthedlond sive mbveasitel i ¢ toenil@abod2dAlahd t he
fixed side termnal 120B of the contact type switch 120, and accordi ngly,
it is postidimovadylsysiidet harmanadl 8202 andvhhe tiiaeshisidedt ¢rovimal hk2 @Bt enna
menber 124 interferes with the npovable side termnal 20 120A and the fixed
si de ter hahel1oo® aBedivibesswihchHe( GRN & epPddY A caetaiailigo¥ought s
enbodi nent, since the novable side ternm nal 120A and the fixed side
terni pal 1NPQBRAYSCEV1He tEERRLT et Rk £S mentk lareippthhtt ipbly
pressure _contact mﬁt§ the pair of contact term nals 123 while theYzare 25

t

el asti cal ‘_Fl‘?/f?i’éﬁi%‘?'rre‘%f} Hee %%?%u%?o%ft@??ﬁrﬁ%Yaq%A@h% "t%’_’e‘“ma%7 %xed

o1 de Lerminglo 1206, can be sebaLnly. Digval L ogontasl,, WiNe LBl o
in the middle of manufacture of the ink cartridge 101, it is
possible toeasily visually confirm that the movable side terminal

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

Besides, inthe inkcartridge 101 according to this embodiment,
as shown in Fig. 28, the pair of contact terminals 123 are disposed
outside the antenna member 124 formed of the coil-shaped pattern,

15 so that it is possible to ensure the distance between the antenna
member 124 and the movable side terminal 120A and the fixed side
terminal 120B of the contact type switch 120, and accordingly,
it is possible to avoid that an electric wave transmitted from
the antenna member 124 interferes with the movable side terminal

20 120A and the fixed side terminal 120B.

Besides, intheinkcartridge 101 according to this embodiment,
since the movable side terminal 120A and the fixed side terminal
120Bmade of the conductiveelasticmember 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 like 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
terminals 123 and the control 1C 160 are di sposed inside the antenna nenber
124 fornmed 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
be reduced. As described above, in the ink cartridge 101 according to this
enbodi nent, since the tank unit and the pressurizing unit individually

i | ud l.ed chanh . i | | i

el ude e £2e Bt Lhe! SN0 SERpERLY) LGSO soal g et veen
(5000 65 d8s, PN LoKeRLLLge 10 RO R0 Lot S epmed .
fil 113 h iz il 4 f h.

1 oA B L BESSSULILIG ShARREE (LTI, GElorTRA R g sontect

113A. Th "F}trﬁ%?f“%%?ﬁét%%ﬂ?g:o e{ﬁé&h&@d%&},&%@%@%ﬁg@ktgl'%aci@ceacn%{%lﬁellm

and di ssolv N be suppresse degree;

| owerd ng f. prqnt %ygﬂ' Y, to the dissolving of the air into the ink
can b% pﬁgﬁgh?%ﬁfkb é%é%crfbed above, in the ink cartridge 101 according

e tor o o L P RIS e Ak e el s |
123 and the control IC 160 are disposed inside the antenna member
124 formed of the coil-shaped pattern, the area of the board
body constituting the IC board can be made small, andmanufacturing
10 cost can be reduced.

As described above, in the ink cartridge 101 according to
this embodiment, since the tank unit and the pressurizing unit
individually include the sealed chambers, it is not necessary
to ensure sealing between both the units, and the assembly or

15 decomposition of the ink cartridge is easy.
Besides, inthe inkcartridge 101 according to this embodiment,
the compressed air is not brought into direct contact with the
ink chamber film 113A, but the pressurizing chamber film 114
deformed by the contact with the compressed air is brought into
20 contact with the ink chamber film 113A. Thus, the amount of air
permeating through the ink chamber film 113A and dissolving in
the ink can be suppressed to a large degree, and the lowering
of print quality due to the dissolving of the air into the ink

can be prevented.

25 As described above, in the ink cartridge 101 according to
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| C board 121 by using the antenna nmenber 124, and the information relating
to the remai ni ng anount 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 probl emwhen the electric contact is provided.
10 Incidentally, although it is difficult to supply large electric power by
t he conmuni cation through the electric wave, in the ink cartridge 101
accordlng to this enbodi ment, the detection unit 116 for digital

det ecting Vh%tﬁ%?oQﬁmﬁﬂﬁ tqﬂﬁrQQﬁﬂqﬂHﬁf JéWbGﬁFqSBW AR F eFﬁélErﬂagge%ﬁlned

val ue or rOV|ded 5 sp 1 hat is possible to det remai ni n
Erbunt Cof SPREoTRSE LR 6PE8 B “Drkeee T et el R Betr et St i THD PR BSTL | dgs

%Sltf]ﬁcﬁﬁﬁ%@%aer é?&??f%ji%"?ﬂ@ﬂ%ér{‘rﬁ%ﬁeﬁﬁ o150, E:gtsia% %P%S*&ﬁerawd
140

st enaer S5 ePng VRERE SN 1nd bichnR 288 {HiC bR A SRENHY &és’%%% B8R des.
[0 Uhks eghodi yeRt. 81 pee e senso osgfltmgsrtﬁ@r gggcpfog H42e1 5 b0 pEC

to
have the Su stan squar e sec e reac ifon force a e tirme of

def or mati pp, R%ﬁninoée“ 8rtﬁ$ﬁ”§§re§§§th£”&&&§% PGBQE’E? m”?l&éB ﬁﬂd%ml |

becomes possi orm SERsOr Chamber

pressur ey I0usaihy AspRPEELY! 800t gngeLRS! ThY 9§£€E£d§861@ieﬁéHBﬁthange of

the ink in the se
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 coemmunication through the electric wave,
intheinkcartridge 101 according tothis embodiment, the detection
unit 116 for digitally detecting whether or not the remaining
amount of ink is the predetermined value or more is provided,

15 so that it is possible to detect the remaining amount of ink
by use of small electric power.

Besides, intheinkcartridge 101 according to this embodiment,
since the detection unit 116 is operated by the pressure actually
applied to the ink in the ink reservoir chamber 140 from the

20 compressed air, it is possible to certainly judge the existence
of the delivery of the ink from the ink cartridge 101.
Besides, in this embodiment, since the sensor chamber through
hole 112 is formed to have the substantially square sectiocn,
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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chanber 142. Besides, in the ink cartridge 101 according to this enbodi nent,
5it is possible to detect the point of time when ink in the ink reservoir
chanmber 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 (NE) 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 recording paper is wasted. Besides, in
the ink cartridge 101 according to this enbodi nent, the amount of ink which
can be supplied fromthe point of tinme of the ink near end (NE) to the ink
end (I/E) is determined by the anmount of ink in the sensor chanber 142 at

t he poi ntS¥tsan chigmpest LB 1 hiB feasmédd PREEFUrThed Ui Adel fHROSIRIR of
ink in the sensor chanber 142 at the point of tine of the ink near end

(N E) is tet@Enhidded atetRetdblde firsisiyes ahangs ak Epumk PstREFEFTH the

| C board 121 of the ink cartridge 101, and the remaining anount of ink is
remmitteﬁﬁ@ﬂ?ﬁ?f&ﬂ%redeternined anmount 20 of ink at the point of tine when
the detection unjt 116 detects e.i,nk S0 _that,it becones

b0ssi bl 6 1o BEAHSRH 1 SHSIE ERECRAFAE 10 47TERGAnY R S SHRORITEIT:  Thas,
s made. o CHORSF TS (SRS FoRSg r. ERES RESEalFi i 10125 and
(he 1T ! Boelot LA SAEONERua doanent st L0k G LLRLBD s 0 |
ink end ({45); £9196%d ithe 1Akddb§a07 1 071 (1 N AN d'€ ime when the ink
near end (N/E) occurs. Thus, it ispossible toavoid suchasituation
that the ink end (I/E) occurs in the middle of printing and the
10 recording paper is wasted.
Besides, inthe inkcartridge 101 accordingto this embodiment,
the amount of ink which can be supplied from the point of time
of the ink near end (N/E) to the ink end (I/E) is determined
by the amount of ink in the sensor chamber 142 at the point of
15 time of the ink near end (N/E). Then, since the amount of ink
in the senscr chamber 142 at the point of time of the ink near
end (N/E) is determined at the design stage, this ink amount
is stored in the IC board 121 of the ink cartridge 101, and the
remaining amount of ink is rewritten into the predetermined amount
20 of ink at the point of time when the detection unit 116 detects
the irk near end (N/E), so that it becomes possible to accurately
judge the point of time of the ink end (I/E). Thus, it is possible
to avoid such a situation that a judgment of ink end (I/E) is

made although ink sufficiently remains in the ink cartridge 101

25 andthe ink iswasted, oranerroneous judgment that inksufficiently
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recordi ng paper is wasted. Besides, since the anount of ink consuned 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 weight
of an ink droplet can be corrected 10 on the basis of the nunber of tines of
di scharge of ink droplets. By this, the accuracy of cal culation of the ink
consunption anount after the ink near end (NNE) can be raised, and the
point of time of the ink end

I./E) .can b re accurate|ly judged. Besides,
o Thi o EATGHTOE TR CAt BOURBIAIE LOLRAbAl A et 365 R L Ly Eine Sk 1+ 1
the ink cartridge 101 is pressurized b e ¢ ressed air, and ignal to
ot ect ¢ HhGIiRe S6E Ero (GHER SERESPentii HE T ERBmC BT e 76 (3t iohe
cartridge lolcpecones the near, end (NNE) are the same signal outputted from

t he det ecdtSSH “ U PPF, the' ini smfor detection can be sinplified. 20
Further, int

conpression s %Ssrl}e ﬁglsln%r%ettt}{]eg aglléo%gglg}eﬁ pj{rhg%oor{sre%“ifeg% érs Pz-etl\qeyspggiésthien the
ok T o P8 1AL 1 ANkt N RSN SRR 4 P s o0
croed "oy L A R85, ecyst ALt B0ty e RO 0y
Fig. 36, dfbddte ik Caldd idgenaceer 8bagqt 92648 the ink cartridge 101,
so that at the point of time of the ink near end (N/E), information
relating to the unit weight of an ink droplet can be corrected
10 on the basis of the number of times of discharge of ink droplets.
By this, the accuracy of calculation of the ink consumption amount
after the ink near end (N/E) can be raised, and the point of
time of the ink end (I/E) can be more accurately judged.
Besides, in this embodiment, since a signal to detect whether
15 or not the ink in the ink cartridge 101 is pressurized by the
compressed air, and a signal to detect the point of time when
the remaining amount of ink in the ink cartridge 101 becomes
the near end (N/E) are the same signal 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, 36Band 36C showamodifiedexample of the foregoing

25 embodiment, and the respective states of Figs. 36A, 36B and 36C
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nodi fi ed exanple, an ink reservoir chanmber 140 and a sensor chanber 142 are
integrally formed without a narrow fl ow path intervening 5 between both the
chanbers. Besides, an ink chanber film 113A and a sensor chanber film 113B
are constructed as separate bodies, and both the filnms 113A and 113B are

di sposed 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 nent
can be obtained. As a nodified exanple of the above enbodi nent, as shown in
Fig. 37, heat caulking ribs 151 may be forned at a tank unit 150 si de, and
t hr ough KOEESERRG §o tihs Fﬁ§@ﬁ9fﬁéﬁerrﬁ<}a568f@€n%wq5 #Pa PR i34 unit

152 side. At the assenbly, as shown in Fig. 38A, after the heat caul king
rib 151 is .ns“e%tsél@wrlnlvh%lgt%u@ﬁ E%?e”l’ﬁ?rar%l@ﬁ@mﬁci:ﬁrﬁil@g BB ithe heat
caul king rib i s heat-caul k. Incidentall sea i ng between the tank unit
150 and t“r%ilpﬁr %%‘?QP%@* GRi 1RK ESSEEVERRR é SERERY ABRRET t he

i e otug:%tﬁa&&oz«a%}@esﬁfagsmsrsfeﬁ%g?6253
o ' e RS U SShe o B ety sl Kpmcan o ool e o
unit 116 J0ehudifg, § heGKReNs/ e1h CuboAl doRai s dlisposels 82061, be

e
recycl ed, 'a €ost reducing :Lﬁ?lg recy e ral e§ as

anot her g i &4, Welng ZLtlth E‘zfm?dl!1"F.-oe1§‘:'tatre 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
foregcing 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 IC board 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 nay 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 I1C 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 al ong
the long the side direction of the IC nodule, the detection unit can be
easily and certalm%géql ht |nt cont the plural t rnlnals of the

| C modul €2THR8 48 ‘Hén?%f[rﬁeﬁéfl @t]&fectyl’? 185 ¢ P§Faiig9 si de
e %t 'leqee%lf’nafﬁgfj%ﬁ%rﬁ%]ﬁéﬂ%@fé&# 5%?%'@ % 'nﬁﬁdsua' .
oL tlrf'%# %ﬁﬁ PR Petedi i e es S%a“' Q‘t?t Egarggﬁ%f d?%‘@“i%  he
(e o ihdier | O S o A 4 N ALDRL SANSIIUEL S SNy (O PEAPe L 700

the cent aédéﬁ]r:tcﬁ%é'eiéi’gﬂfgféﬁé Wﬁ? g&fé&ijc?e | 4 '&é’%a%?'&mftf 14¢1dgesphet her

the |1 qui i 'nsi contalner is actu y pressurlzed by

:Eg Plres 'd%%ggféH' diy 43 @5 sde5¢L idheded Pg‘iﬁiyﬁf&%ﬂ@%&& Lhey d ﬁl&ﬁon in
C]UI cont ai nef const ructe suc at the pressuri ze idis
sent i ntondhe;dnsddenoi1§hecdi i cond sl g oL hedo the It dtent
with the data stored in the IC board 121.
As described above, in the liquid container of the invention,

10 since the plural terminals formed in the IC module are disposed
side by side along the long the side direction of the IC module,
the detectionunit canbe easily and certainly brought into contact
with the plural terminals of the IC module, and the structure
of the terminals at the detection unit side can be made simple,

15 and further, it is possible to easily visually confirm that the
terminals of the detection unit side are certainly in contact
withthe terminals of the ICmodule side inthemiddle of manufacture
of the liquid container.

As described above, according to the invention, in the liquid

20 container constructed such that the pressurized fluid is sent
into the inside of the liquid container so that the liquid in
the container is delivered to the outside, it is possible to
judge whether the ligquid in the inside of the liquid container

is actually pressurized by the pressurized fluid.

25 As described above, according to the invention, in the liquid
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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
pressuri zed by the pressurized fluid, and the liquid in the second
reservoir chanber 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 realize the

st ruct ur ORI T CUBRrUGF ed e, that mlle Hore st gl Wi the §itent i on,
in the foregoing type . of liquid container, it is possible to prevent the
pressuri Ze¥° fig A1t IR g ntiAY e THGHE DT Thet tonttdiherl Figh in

accor o ngh 1A e EnERBiTo e Q6 CERFSREGR £Of bPe T B 13ty e Eoti no
e ST TR el SRR USSR M

R N L T T
unnecessalyt HPTE Th phesrhrad o s FH R oo i i act whi cn

becormes the prpbhem i ipLhe, SA3E WAELEALAS to the invention, in the liquid

container constructed such that the pressurized fluid i1s 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 liquid container, it is possible to realize the structure
which is easy to recycle.

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

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 liquid container
is the predetermined value or more is provided, and the output
signal of thisdetectionunitistransmittedtothe ligquidconsuming
apparatus by the electric wave, so that the electric contact

25 DPpetween the liquid consuming apparatus and the liquid container
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el ectric contact is provided. Third Enbodinment 5 A third enbodi nent of the
invention will be described with reference to Figs. 39 to 46. In the third
enbodi ment, the sensor chanber through hole 112 of the second enbodi nent is
formed as a sensor chanber recess 212. Menbers of the third enbodi ment
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 port 108 forned in
a first case nenber 102A conmmuni cates with an ink chanber through hole 111

through .an ink injection flow path 132. Besides, the in hanber through
15 hoe HRCCHRS (SRR bhedbor § oo P E & ¢ N W EH Sach

ot her thro a narrow, _communi catin th 13 Furt her afilter unting
par't 131 T HRitc OB AL BRL EB0SEROTRE CHiG@LSHET He SORSGRSEHIFBER ThRess
cated wi th each t hrough a narrow comuni cating path

212 are ¢ my

135B. 20‘#%%% rﬁ?\%ﬁPF?ﬁ§(ﬁﬂt9ﬁqy GI[]e_l.ctq)'la.ccording to this enbodinent, as
shown in Fig. f@ “rgaigggé.hq%e 137 is formed at the center part of a bottom
of the sensor il 12, and this small hole 137 is positioned at
one epd si do of i Papraw FRRTUGLCALLNG, AL 1359 1 L comnertLRaLhE

sensor chanber recess the 2 nDuntlng par

e s
is formedhamber 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 positioned at one end side of the narrow communicating

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

25 filter mounting part 131. A ring-shaped projection 138 projecting

- 55 -



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 where ink in the ink reservoir chanber 140 is not pressurized
by conpr éssed the dinsidehefséhsosenisarbahamblen reE8BssoRIE tist ifregmede imovabl e
part displaced in accordance with the change of vol une of the sensor
chanber 142 isgagdesiod@ tld t-hdhe Figtshepeich preigsdd opr dj3éctiisorform®@®  and by
this, the small hole 137 is sealed to be openable. As described above,

accor di n§ft @lesd licnmadgrisildge 101 of 20 this enmbodinment, in the state
where ink in the ink reservoir chanber 140 is_not pressurized by the
conpressed ai LA ey $Fak| NRELEIEG7EXIMBEG} e¥S bSheWe Hersisrs cHdhber
film113B, the inflow of air into the inside of the _ink cartridge 101 and
the 3 ealfifedef AMkePHEH BMATTRY COFFMPdGEt108 RARD de Seef PRIGANNSSTEWEht ed.

L T R TN LRI N R R L AL

al'so exc%khﬁ@hSO be connected to a small hole 137. In this case, onhe
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 understocd from Figs. 412, 41B and 46A, in the state where
inkintheinkreservoirchamber 140 isnot pressurizedbycompressed

15 air, the sensor chamber film 113B constituting the movable part
displaced in accordance with the change of volume of the sensor
chamber 142 is pressed to the tip of the ring-shaped projection
138, and by this, the small hole 137 is sealed to be openable.

As described above, according to the ink cartridge 101 of

20 this embodiment, in the state where ink in the ink reservoir
chamber 140 is not pressurized by the compressed 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 inkfromtheinkcartridgel0Olcanbecertainlyprevented.

25 Besides, since the small hele 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
provi de 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 ring-shape projection
138, andptbgeseabnngant 1B saml behdliepoidd@ bysille shaseenshanbiembelm 113B
can be made certain. 15 Besides, in this enbodi nent, since the sensor
chanber lé2cespaéleffitoened fo have axsabdeabtially square section
reaction force at the time of deformation of the sensor chanmber film 113B
becones snul | Beandebt bévoseshpossinbbe tbanbtor MiihellsSBnsonsthambéngfil m
113B by a small pressure. Thus, a pressure 20 change of ink in the sensor
chanber the wanabéecpprhi APy deréénedthel amphé hipdst 183 thi cHeemsulierent s

di scussed above, each of nenbers, such as case nenbers 10, 20, 102A, 102B
102C5  condoinatiignereseanyal REr C@Gé@}lﬁﬁalﬁ@nﬁéessegﬁ@ﬁ abambem Adrber s

17, 18, 46, 113A, 113B, 114, 110, attached thereto is preferably 25 nade of
pol yst yr éhelsr NpsI PEFBPFRENetPoRIEAE IpTRPOTePEPVAARAACHRY Mmembpr for

heat - wel di ng. Each of the filmnenber may be a single-layered film nenber

or a nulFPeI§?@#édh?1?rﬁQﬁ%ﬁﬂﬂ' QQ¢-6§§éeoﬂ°Fﬁen°t drise such a problem

that the number of parts is increased and the layout becomes
complicated.

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

15 Besides, in this embodiment, since the sensor chamber
recess 212 is formed to have a substantially square section,
reaction force at the time of deformation of the sensor chamber
film 113B becomes small, and it becomes possible to deform the
sensor chamber film 113B by a small pressure. Thus, a pressure

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

In the first to third embediments discussed above, each
of members, such as case members 10, 20, 102A, 102B, 102C,
constituting the container body and members, such as film members
17, 18, 46, 113A, 113B, 114, 110, attached thereto is preferably

25 made of polystyrene or polypropylene for the purpose of enhancing
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multi-layered filmnenber, a |ayer 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 filmnenber 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 98 WHAT IS
CLAIMED IS: 1. Aliquid container for storing liquid to be supplied to a

| i qui d consum ng apparatus, which is constructed such that pressurized

fluid is.sent to jts inside s at .the liquid in.the inside is deliyvered
to'the ORI IS0 | RPAT Cont AR nEt LB GRBPIEF HERY SL ahiaiere Hokp v ch
stores t liquid in its inside,_the t.ai ner .body incl udin
ot essur | 260 frbem o alion ponte st LN PRy CHecHreeSir (D8 11 ui d
to the insj L I QU jvery. or | | ver e liqui. to the
out si de; rPrgjnl&eia %g% er?:etci O%Liunﬁi"?e%véﬁrg’h 9 gparp};reo{/i afeg: Ih f lérp gnoe%{bzﬁ llrfe(rwjblgccpy and
out put s ut.. si I i.chyLsi+chan i c .t h, in
precsur e o he R S8 RS heg rauRTRe B e A A aRa I o M
Cont33neﬁﬂﬁ?%%ﬁg'ﬂgtéPiQiéﬁént%at of the case member. The multi-layered
film member is advantageous over the single-layered film member
in the multi-layered film member can have both the layer for
enhancing the heat-welding and a layer (such as an ethylene layer)
for providing a gas-impermeable property.

10
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further conprising: a liquid reservoir chanber which is forned in the inside
of the contain body and stores the |liquid and whose volune is decreased by
recei ving pressure of the pressurized fluid; and a sensor chanber which is
formed in the inside of the container body and conmunicates with the liquid
reservoir chanber, wherein: -99 the pressure of the pressurized fluid
applied to the liquid in the inside of the liquid reservoir chanber is
transmtted through the liquid to the liquid in the inside of the sensor
chanber; and the output signal of the detection unit is changed in
accordance with the pressure change of the liquid in the inside of the
sensor chguberrs 3Lalime lisqui d contai ner according to claim?2, wherein: the
sensor chanber is constructed such that the volunme thereof is changed in
accordance with the pressure change of the liquid in the inside thereof;
and the output sidnal of tthd idmtiettdcortaimer iforchsdrngecd nicaticbridamee with a
vol ume change of the sensor chanmber. 4. A liquid container for storing
liquid toswpplsigiplied tldgaild gendusdngusppgrappar avbschwhs chonst cortsed uct ed
such that pressurized fluid is sent into its inside so that the Iliquid in
the insi deuch ddldtvepresswrized olil gidels tsent ikiits inside so that the

liguid in the inside is delivered to the ocutside, the liquid
container comprising:

a container body which stores the ligquid in its inside,
the container body including:

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 detection unit which is provided in the container body
and outputs an output signal which is changed in accordance with
a change in pressure of the liquid in the inside of the container
body.

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

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,

wherein:
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contai ner conprising: -100 a tank unit which includes a sealed |iquid
reservoir chanber for storing the liquid, and a |iquid delivery port
comunicating with the liquid reservoir chanber and for delivering the
liquid to the outside of the liquid container and in which a volune of the
liquid reservoir chanber is changed in accordance w th an anount of the
liquid stored in the inside thereof; and a pressurizing unit which includes
a seal ed pressurizing chanber into which the pressurized fluid is
i ntroduced to change a volunme, and a pressurized fluid introduction port
comuni cating W ¢he thee PEEBEUHE 2L R %f@é@?fiﬁé@ fpﬁi&inéﬂ?r%ﬂyéﬁn@othﬁe
pressurized fluid to the inside of the pressurizing chanber, and is
construct edquiQ ipressihisgetdethequighidesesyorsi £dghee rofs thenkanktedi t by
a volunme change of the pressurizing chanber. 5. The |iquid container
accordi ngthpoGhhi thé, liyhenets the tagkignih fHethgsitlacbgdeseassrEBEy UNI t
for storing information relating to the liquid stored inits inside. 6. The
l'i quid cophamber;aggarding to claim4, wherein the tank unit and the
pressurizing unit are respectively fornmed as separate bodies and are fixed
to each other by tikatoutputksbgnaY. ofhehti qetdctonhaunet ascohdhggdt ancl ai m
4, wherein the tank unit includes an erroneous nounting prevention wunit
for preveatcogdiheel wiuhdcloonimswrrd chrmbel of ehe ohepusd yin nhientied ite a
| i qui d consum ng apparatus other than the suitable

of the sensor chamber.

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

the sensor chamber is constructed such that the volume
thereof is changed in accordance with the pressure change of
the liguid in the inside thereof; and

the output signal of the detection unit is changed in

accordance with a volume change of the sensor chamber.

4. A liquid container for storing liquid toc be
supplied to a liquid consuming apparatus, which is constructed
such that pressurized fluid is sent into its inside so that the
liquid in the inside is delivered to the outside, the liquid

container comprising:
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| i qui d consum ng apparatus or to a position other than a suitable -101
position of the suitable liquid consum ng apparatus. B. A liquid container
for storing therein liquid to be supplied to a liquid consum ng appar at us,
the liquid container conprising: a detection unit for digitally detecting
whet her an anount of liquid stored in the inside of the liquid container is
a predeterm ned value or nore or not; and a conmunication unit for
comuni cating an output signal of the detection unit to the liquid
consum ng apparatus by an electric wave. 9. The |liquid container according
to claim8, wherai rahe wattectioh uridludey udesaA swilliciuikhiteddrwdiixch a
conduction state and a non-conduction state are swtched by whether the
anount of dnebderquiot stasecthd nthdelinsidle afd thel idquid debivatpesorts the
predeterm ned value or nore or not. 10. The liquid container according to
claim9, ashengiitdthimewithithel iqihdredesveicaidintdid venelfaxtdel Meabdtg at
| east a part of which is elastically deforned in accordance wth a state
change as tthe dhephet ttchehanmourtts iafe e thieqlidustiocedtainerhendnsndehbéht he
liquid container is the predeterm ned value or nore or not. 11. The liquid
cont ai ner aagobnoengf ttdrec [Laigmi 80r e sevter &1 chialmd eqohd udtange c lasa ¢ co ndates
i ncludes: a novable side termnal at |east apart of which is displaced

with an amount of the liquid stored in the inside thereof; and

a pressurizing unit which includes a sealed pressurizing
chamber into which the pressurized fluid is introduced to change
a volume, and a pressurized fluid introduction port communicating
with the pressurizing chamber and for introducing the pressurized
fluid to the inside of the pressurizing chamber, and is constructed
to pressurize the liquid reservoir chamber of the tank unit by
a volume change of the pressurizing chamber.

5. The liquid container according to claim 4,
wherein the tank unit further includes a memory unit for storing
information relating to the liquid stored in its inside.

6. The liquid container according to claim 4,
wherein the tank unit and the pressurizing unit are respectively
formed as separate bodies and are fixed to each other by heat
caulking.

7. The liquid container according to claim 4,
wherein the tank unit includes an erronecus mounting prevention
unit for preventing the liguid container from being erroneously

mounted to a liquid consuming apparatus other than the suitable

liguid consuming apparatus or to a position other than a suitable
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in accordance with the state change as to whether the anmobunt -102 of the
liquid stored in the inside of the liquid container is the predeterm ned
value or nore or not, and a fixed side term nal which is disposed to be
opposite to the novable side termnal and in which the contact state and
the non-contact state relative to the novable side termnal are sw tched by
t he di spl acenent of the novable side termnal. 12. The |iquid contai ner
according to claim10, wherein the detection unit includes a press unit
which is displaced when the amount of the liquid stored in the inside of
the |iqui gposddritcai mer Hexr onestdlebs tivand orredeierappedavias ue, to t hereby
press and di splace at |east a part of the conductive elastic nenber. 13.
The liquid container accofdiligiuig doaitmi®er ioer eitrontivey priedetior niiwdid/al ue
is set as an anount of liquid necessary for processing a unit anount or
nmore of netodere ahpps iebd pr ddaysdd-dnsuniand dappa o ted s thend apphecantzindgd. A
l'iquid container for storing therein liquid to be supplied to a liquid
consum ng CQMRBEEAEUY: the |iquid container conprising: a detection unit for
detecting a remaining anobunt of liquid in_the inside of the |iquid

contai ner; and an 3 @¢cheatiensirddt fPedipytedhnaateartong nhegbesan anounhi t

the IC nmodule including: plural termnals comng in contact wth the
of liquid stdred in the inside of the liquid 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
electric wave.

9. The liquid container according to claim 8,
wherein the detection unit includes a switch unit in which a
conduction state and a non-conduction state are switchedbywhether
the amount of the liquid storedinthe inside of the liquidcontainer
is the predetermined value or more or not.

10, The liquid container according to claim 9,
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
in the inside of the liquid container is the predetermined value
or more or not.

11. The liquid container according te claim 10,
wherein the conductive elastic member includes:

amovable side terminal at least apartofwhichisdisplaced

in accordance with the state change as to whether the amount
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detection unit to achieve electrical conduction; and -103 an antenna nenber
for communi cating an output signal of the detection unit to the liquid
consum ng apparatus by an electric wave, wherein the plural termnals are
di sposed side by side along a long side direction of the IC nodule. 15. The
| i quid container according to claim 14, wherein the antenna nenber is
formed of a coil-shaped pattern, and the plural termnals are disposed
i nside the antenna nenber formed of the coil-shaped pattern. 16. The liquid
contai ner according to claim214, wherein the antenna nenber is forned of a
coi | -shaped pate drimguidaratdrea plrurdle tiersidel ot arfee di o de@ut s1der t he
antenna nenber forned of the coil-shaped pattern. -104 17. A nethod of
manuf act uriheg rerddetid wnicod aialere dometeorenndét quamdto be supplied to a
l'iquid consum ng apparatus, the nethod conprising: a case nenber providing
step of providing aa fdxes sedieeterfiangadwhiith asl| dgapdsedsepvibéroppasbee into
which the liquid is to be filled, wherein the case nenber includes a |iquid
i nj ecti on tporthef owoviakjlecsiidg taeminadiand nto Wildmdihde cohtalhé stase amdber,
a liquid injection passage comunicating the liquid _injection port with the
| iquid resdre gion-clarisart siagearetqiive to the movable side terminal are
switched by the displacement of the movable side terminal.

12. The liquid container according to claim 10,
wherein the detectionunit includes a pressunit whichisdisplaced
when the amount of the liguid stored in the inside of the liquid
container becomes less than the predetermined value, to thereby
press and displace at least a part of the conductive elastic
member.

13. The liquid container according to claim 8,
wherein the predetermined value is set as an amount of liquid
necessary for processing a unit amount or more of material to
be processed by the ligquid consuming apparatus.

14. A liquid container for storing therein liquid
tobesuppliedtoaliquidconsuming apparatus, the liguidcontainer
comprising:

a detection unit for detecting a remaining amount of
ligquid in the inside of the liquid container; and

an IC module electrically connected to the detection

unit, the IC module including:
plural terminals coming in contact with the

detection unit to achieve electrical conduction; and
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delivery port communicating with the liquid reservoir chanber for
delivering the liquid fromthe liquid container to the liquid consum ng
apparatus, wherein a partition wall for closing the liquid injection
passage is provided in the liquid fl ow passage, wherein 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
and wherein the flexible filmis provided over a top surface of the
partition wall but is not attached to the top surface of the partition
wal I'; a liquid injection shegnoénha)eehbeg Ehe Ebﬁuhﬂi&é@ﬂh%t Bg blepud
injection port into the liquid injection passage so that the I|qU|d flows
into the gpghde 6f the dégutdiceseivoito tHOI ichamonsthauwe) a ?) lreanance
formed between the top surface of the partition wall and the exible film
and a paspggenckdetngist @avef, closing a flow passage of the [|iquid by
attaching the flexible filmonto the top surface of the partition wall
after the injectiwneotihhehkiguidal ntOrmiheal snstdedidpddwd [ by esetavoi r
chanber is conplete. 18. The nethod according to claim17, wherein: a
proj ecti nglpagt af dondekiiniengitrke tdbeapdnedebaomeeaultehe fl exi ble fil m and
the top surface of the partition wall is fornmed on the top surface of the
partition wall ofighe cas€heebbguidpcoutdeédernatherdaag menhéaipr aui,di ng
step, and

P 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.

16. The liquid container according to claim 14,
wherein the antenna member is formed of a coil-shaped pattern,
and the plural terminals are disposed outside the antenna member

formed of the coil-shaped pattern.
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in the flow passage closing step, the projecting part is nelted so that the
flexible filmis welded to the top surface of the partition wall. 19. The
met hod according to claim 18, further conprising: a fluid discharge step
after the case nenber providing step is conplete and before the liquid
injection step starts, wherein in the fluid discharge step, the liquid
injection port is closed, and fluid inside the liquid reservoir chanber and
the liquid injection passage is discharged fromthe liquid delivery port.
20. The nethod according to claim18, wherein the flexible filmis attached
to a top surface of the projecting part fornmed on the top surface of the
partition wall of the case -106 nenber provided in the case nmenber
provi di ng step. 217.The nBtR88hadcefdmagufacEraing1?, ligitife conégipersi ng:
after the flow passage closing step is conplete, a vacuumdischarge step of
vacuum di $eRaF R PRI ilguikkt ¢ Bgup PPl hpddid 8 isvid CPREUMLfA; PR3 &t Sy
between the liquid injection port and the partition wall. 22. The nethod
accor di ngthe FRENRD EOMRFSHEYS: conprising: an injection port closing step
of closing the liquid injection po after the vacuym.di scharge st [
Conplete.g g case mémber pré@iéing step J% provgding a cage meéﬁgr
formed with a liquid reservoir chamber into which the liquid
is to be filled,
wherein the case member includes a liquid
injection port for injecting the liquid into an inside of the
case member, a liquid injection passage communicating the liquid
injection port with the liguid reservoir chamber, and a liguid
delivery port communicating with the liquid reservoir chamber
for delivering the liquid from the liquid container to the liquid
consuming apparatus,
wherein a partition wall for closing the liquid
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, 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 ligquid injection passage so

that the liguid flows into the inside of the liquid reservoir
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23. Aliquid container for storing liquid to be supplied to a liquid
consum ng apparatus, the liquid container conprising: a case nenber forned
with a liquid reservoir chanber into which the liquidis to be filled, the
case nmenber including: a liquid injection port for injecting the liquid
into an inside of the case nenber, a liquid injection passage conmuni cati ng
the liquid injection port with the liquid reservoir chanber, and a liquid
delivery port conmmunicating with the liquid reservoir chanber for delivering
the liquid fromthe liquid container to the Iiquid consum ng apparat us,
wher ei n: aheaher i droweh F orledvsiegy foemed qegtovéen echeé ohopassafacei sf
provided in the liquid flow passage; -107 a part of the wall surface form ng
the |iqui dhegmybliionhmberansdihe phtexvpla Walm: sardlace formng the
liquid injection passage are constructed by a flexible film the flexible
filmis provided ovéR@sEadspCIOriidesStrrt AE ChRIINgidrf ey Passage sfathein
which the flexible filmis not attached to the top surface of the partition
wal |, the Jigid Py ahiechiyg ﬂrl%nﬂﬁ%lmﬁufhlmn?%gﬁi bhepbpp Furdachecki quid
injection passage  so that_the liquid flows into the inside of the liquid
reservoi r theapderithpoulklh 2fear ahle ivinebleet K€ehhenéiBpdsiptacEhef

the partitjon wall and t?e flgxible film and .
inside of the liquid reservolr chamber 1is complete.

18. The method according to claim 17, wherein:

a projecting part for defining the clearance between
the flexible film and the top surface of the partition wall is
formed on the top surface of the partition wall of the case member
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.

19. The method ac¢cording to claim 18, further
comprising:

a fluid discharge step after the case member providing
step is complete and before the liquid injection step starts,

wherein in the fluid discharge step, the liquid injection
port is closed, and fluid inside the liquid reservoir chamber
and the liquid injection passage is discharged from the liguid
delivery port.

20. The method according toc claim 18, wherein the
flexible film is attached to a top surface of the precjecting

part formed on the top surface of the partition wall of the case
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a flow passage of the liquid is 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. -108

member provided in the case member providing step.
21. The method according to claim 17, further
comprising:
after the flow passage closing step is complete, a
vacuum~discharge step of vacuum-discharging, via the liquid
injection port, the liquid existing between the liquid iniection
port and the partition wall.
22. The method according to claim 21, further
comprising:
an injection port closing step of closing the liguid
injection port after the vacuum-discharge step is complete.
23, A liquid container for storing liquid to be
supplied to a liquid consuming apparatus, the liquid container
comprising:
a case member formed with a liquid 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,
a liquid injection passage communicating the
liguid injecticon port with the liquid reservoir chamber, and
a liquid delivery port communicating with the
liguid reservoir chamber for delivering the liquid from the liquid
container to the liquid consuming apparatus, wherein:
a partition wall for closing the liquid injection passage

is provided in the liquid flow passage;
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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;

the flexible film is provided cover a top surface of the
partition wall;

" in a state in which the flexible film is not attached
to the top surface of the partition wall, the liquid is injected
from the liquid injection port into the liquid injection passage
so that the liquid flows into the inside of the liquid reservoir
chamber through a clearance formed between the top surface of
the partition wall and the fiexible 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 liguid into the inside of the liquid reservoir

chamber is complete.
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