
DESCRIPTION  LIQUID INJECTING METHOD AND LIQUID
CONTAINER  TECHNICAL FIELD [0001] The present
invention relates to a method of injecting  5 a liquid
into a liquid container that is attached to and
detached  from a liquid consuming device and that
supplies the liquid  contained in the liquid
containing chamber to the liquid consuming  device,
and the liquid container manufactured by filling it
with  the liquid. 10 BACKGROUND ART [0002] Examples of
the liquid container and the liquid consuming  device
include an ink cartridge storing an ink liquid and an
ink  jet printing apparatus to which the displaceable
ink cartridge is  mounted. 15 [0003] The ink cartridge
that can be attached to and detached  from a cartridge
mount portion of the ink jet printing apparatus
normally includes an ink containing chamber for
filling with ink  (liquid), an ink supply hole for
supplying the liquid stored in  the ink containing
chamber to the ink jet printing apparatus, an 20 ink
guide passage for allowing the ink containing chamber
to  communicate with the ink supply hole, and an air
communicating  passage for introducing air into the
ink containing chamber from  the outside with a
consumption of the ink stored in the ink  containing
chamber. When the ink cartridge is mounted on the 25
cartridge mount portion of a printing apparatus, an
ink supply  needle equipped in the cartridge mount
portion is inserted though  the ink supply hole to
supply the stored ink to a print head of  the ink jet
printing apparatus. [0004] The print head of the ink
jet printing apparatus controls  30 an ejecting
operation of ink drops using heat or vibration. By the
way, if the print head performs the ejecting operation
of the ink  in a state where the ink of the ink
cartridge is exhausted and not  supplied, an idle
printing occurs and thus the print head is damaged.
In order to prevent the idle printing from occurring
in the ink  1 



jet printer, it is necessary to monitor an amount of
the ink liquid  remaining in the ink cartridge. [0005]
Accordingly, in order to prevent the idle printing
from  occurring when the ink stored in a carriage is
completely exhausted,  5 there is suggested an ink
cartridge that is equipped with a liquid residual
quantity sensor for generating a predetermined
electrical  signal when the amount of the ink
remaining in the ink containing  chamber is consumed
to a threshold set in advance (for example,  see
Patent Document 1). 10 [0006] Patent Document 1:
JP-A-2001-146030  DISCLOSURE OF THE INVENTION PROBLEMS
THAT THE INVENTION IS TO SOLVE [0007] An ink cartridge
is a container that is constituted by  various
constituents with a high precision. For this reason,
when  15 ink is exhausted, a disposal of the ink
cartridge results in a waste  of useful resources and
a considerable economic loss. Accordingly, it is
required that the used ink cartridge  be recovered by
re-filling the ink thereinto. [0008] However, in the
known ink cartridge, since the 20 ink-filling step is
performed in the course of manufacturing the  ink
cartridge, there are many cases where the same
ink-filling step  cannot be performed after finishing
the manufacture of the ink  cartridge. Accordingly, it
is necessary to develop a recovery method  25 of
realizing the ink re-filling, instead of the
ink-filling method  used when a new ink cartridge is
manufactured. [0009] A recent ink cartridge becomes
high performance in that  a differential pressure
valve that is provided to an ink guide  passage for
allowing the ink containing chamber to communicate
with 30 an ink supple hole to adjust an ink pressure
that allows the ink  to be supplied to the ink supply
hole and that also serves as a  check valve for
preventing the ink from flowing backward from an  ink
supply hole is provided, or a liquid residual quantity
sensor  that is used for detecting an amount of the
residual ink are equipped  2 



in the ink cartridge. Moreover, a configuration of the
ink  containing chamber or an air communicating
passage becomes complex  to maintain a good quality of
the stored ink for a long time. For this reason, if
the step of injecting the ink into  5 the ink
cartridge is carelessly arranged, the ink may leak
into  portions other than the ink containing chamber
or an original  function may be damaged due to bubbles
mixed at the time of  re-filling the ink. Therefore, a
poor recovery may be caused. In addition, if a
recovery cost is more expensive than  10 a
manufacturing cost of a new ink cartridge due to a
processing  complexity or a considerable processing
cost in injecting the ink  into the ink cartridge,
there is no sense in recovering the ink  cartridge.
[0010] It is therefore an object of the invention to
enable a  15 liquid container to be manufactured at a
low price since a process  in the liquid container is
small when a liquid is injected into  the liquid
container and the liquid can be injected without
damaging  an original function of the liquid
container. MEANS FOR SOLVING THE PROBLEMS 20 [0011]
The solution of the problems of the present invention
is achieved by a method of injecting a liquid into a
liquid container  detachably mounted on a liquid
consuming device, the liquid  container comprising: a
liquid containing chamber in which the liquid is  25
contained; a liquid supply hole connectable to the
liquid consuming  device; a liquid guide passage for
guiding the liquid contained  in the liquid containing
chamber to the liquid supply hole; 30 an air
communicating passage communicating the liquid
containing chamber with an air; and a liquid residual
quantity sensor provided in the liquid  guide passage
and for outputting different signals between in a
case where the liquid guide passage is filled with the
liquid and  3 



in a case where the liquid guide passage includes air
entered  thereinto, wherein the liquid containing
chamber includes at least  three liquid containing
chambers, and 5 wherein the liquid containing chambers
are mutually  connected in series so as to alternate a
descending connection where  a pair of the liquid
containing chambers are mutually connected  so that a
liquid flow in the liquid guide passage is a
descending  flow from above to below and an ascending
connection where a pair 10 of the liquid containing
chambers are mutually connected so that  the liquid
flow in the liquid guide passage is an ascending flow
from below to above, the method comprising: forming an
injection port, which communicates with the  15 liquid
containing chamber, in the air communicating passage;
injecting a predetermined amount of liquid through the
injection port; and sealing the injection port after
injecting the liquid.  [0012] According to such a
configuration, the process performed  20 to inject the
liquid into the liquid container include the steps of
opening the injection port for injecting the liquid,
injecting  the liquid, and sealing the injection port,
which are all simple.  Accordingly, a processing cost
is low and it is not difficult to  perform the steps.
25 When the injection port is provided in the air
communicating passage, the liquid can be smoothly
injected into  all the plurality of liquid containing
chambers and the liquid guide  passage for allowing
the liquid containing chambers to communicate  with
each other. Accordingly, in the liquid container into
which 30 the liquid is injected, a configuration of an
upward and downward  zigzag winding passage is
recovered in the liquid guide passage  in which the
liquid containing chambers are mutually connected so
as to form the descending connection and the ascending
connection.  Even when bubbles occur in the liquid
containing chambers in an  4 



upstream side, the liquid existing in the descending
liquid guide  passage serves as a barrier wall that
blocks the movement of the  bubbles. For this reason,
it is difficult for the bubbles entering  into the
liquid guide passage to flow to a downstream side. 5
In addition to the zigzag passages for allowing the
liquid containing chambers to be mutually connected,
the upper  space of each liquid containing chamber in
the downstream side  effectively serves as a trapping
space of the inflow bubbles, and  thus blocks the
downstream movement of the bubbles. 10 [0013] The
solution of the problems of the present invention  is
achieved by a liquid container detachably mounted on a
liquid  consuming device, the liquid container
comprising: a liquid containing chamber in which the
liquid is  contained; 15 a liquid supply hole
connectable to the liquid consuming  device; a liquid
guide passage for guiding the liquid contained  in the
liquid containing chamber to the liquid supply hole;
an air communicating passage communicating the liquid
20 containing chamber with an air; and a liquid
residual quantity sensor provided in the liquid  guide
passage and for outputting different signals between
in a  case where the liquid guide passage is filled
with the liquid and  in a case where the liquid guide
passage includes air entered  25 thereinto, wherein
the liquid containing chamber includes at least  three
liquid containing chambers, wherein the liquid
containing chambers are mutually  connected in series
so as to alternate a descending connection where  30 a
pair of the liquid containing chambers are mutually
connected so that a liquid flow in the liquid guide
passage is a descending  flow from above to below and
an ascending connection where a pair  of the liquid
containing chambers are mutually connected so that
the liquid flow in the liquid guide passage is an
ascending flow  5 



from below to above; and wherein an injection port
communicating with the liquid  containing chamber is
formed in the air communicating passage, a
predetermined amount of liquid is injected through the
injection 5 port, and the injection port is sealed
after injecting the liquid.  [0014] According to such
a configuration, even when the bubbles  flow into the
liquid guide passage for allowing the liquid
containing chambers to communicate with the liquid
supply portion,  it is difficult for the bubbles
entering into the liquid guide 10 passage to flow to
the downstream side during the period when usable
liquid remains in the zigzag-shaped liquid guide
passage for  allowing the liquid containing chambers
to communicate with each  other or in the liquid
containing chambers. As a result, the liquid  can be
injected without damaging an original function of the
liquid 15 containing chambers due to the bubble
inflow. Since a recovery cost is low and the liquid
container  can be supplied at a low price, a running
cost of the liquid consuming  device can be reduced.
[0015] The solution of the problems of the present
invention  20 is achieved by a method of injecting a
liquid into a liquid container  detachably mounted on
a liquid consuming device, the liquid  container
comprising: a liquid containing chamber in which the
liquid is  contained; 25 a liquid supply hole
connectable to the liquid consuming  device; a liquid
guide passage for guiding the liquid contained  in the
liquid containing chamber to the liquid supply hole;
and  an air communicating passage communicating the
liquid  30 containing chamber to an air, wherein the
liquid containing chamber includes at least  three
liquid containing chambers, and wherein the liquid
containing chambers are mutually  connected so as to
have a descending connection where a pair of  6 



the liquid containing chambers are mutually connected
so that a  liquid flow in the liquid guide passage is
a descending flow from  above to below and an
ascending connection where a pair of the liquid
containing chambers are mutually connected so that the
liquid flow 5 in the liquid guide passage is an
ascending flow from below to above,  the method
comprising: forming an injection port, which
communicates with the  liquid containing chamber, in
the air communicating passage;  injecting a
predetermined amount of liquid through the  10
injection port; and sealing the injection port after
injecting the liquid.  [0016) According to such a
configuration, the process performed  to inject the
liquid into the liquid container include the steps  of
opening the injection port for injecting the liquid,
injecting 15 the liquid, and sealing the injection
port, which are all simple.  Accordingly, the
processing cost is low and it is not difficult  to
perform the steps. When the injection port is provided
in the air  communicating passage, the liquid can be
smoothly injected into  20 all the plurality of liquid
containing chambers and the liquid guide passage for
allowing the liquid containing chambers to communicate
with each other. Accordingly, in the liquid container
into which  the liquid is injected, a configuration of
an upward and downward  zigzag winding passage is
recovered in the liquid guide passage 25 in which the
liquid containing chambers are mutually connected so
as to form the descending connection and the ascending
connection.  Even when bubbles occur in the liquid
containing chambers in the  upstream side, the liquid
existing in the descending liquid guide  passage
serves as a barrier wall that blocks the movement of
the  30 bubbles. In addition to the winding passages
for allowing the  liquid containing chamber to be
connected to each other, the upper  space of each
liquid containing chamber in the downstream side
effectively serves as a trapping space of the inflow
bubble, and  7 



thus blocks the downstream movement of the bubbles.
[0017] In the liquid injecting method in the
above-described  configuration, it is desirable that a
plurality of combinations  of the descending
connection and the ascending connection is 5 provided.
According to the liquid injecting method in such a
configuration, a configuration of an upward and
downward zigzag  winding passage is recovered in the
liquid guide passage in which  the liquid containing
chambers are mutually connected so as to form 10
plural combinations of the descending connection and
the ascending  connection. As a result, it is more
difficult for the bubbles  entering into the liquid
guide passage to flow to the downstream  side. [0018]
In the liquid injecting method in the above-described
15 configuration, it is desirable that a liquid
residual quantity  sensor for outputting different
signals between in a case where  the liquid guide
passage is filled with the liquid and in a case  where
the liquid guide passage includes air entered
thereinto is  provided on a more downstream side than
the descending connection  20 and the ascending
connection in the liquid guide passage. [0019]
According to the liquid injecting method in such a
configuration, even when the bubbles enter from the
liquid  containing chambers to the liquid guide
passage with which the  liquid residual sensor
communicates, the bubbles entering to the 25 liquid
guide passage can be prevented from reaching the
detection  position of the liquid residual sensor
owing to the zigzag-shaped  liquid guide passage,
which allows the liquid containing chambers  to be
mutually connected, or the liquid containing chambers.
As  a result, the problem that an amount of disposed
liquid increases 30 due to an erroneous detection of
the liquid residual quantity sensor  caused by the
bubble inflow can be solved. [0020] The solution of
the problems of the present invention  is achieved by
a liquid container detachably mounted on a liquid
consuming device, the liquid container comprising: 8 



a liquid containing chamber in which the liquid is
contained; a liquid supply hole connectable to the
liquid consuming  device; 5 a liquid guide passage for
guiding the liquid contained  in the liquid containing
chamber to the liquid supply hole; and  an air
communicating passage communicating the liquid
containing chamber to an air, wherein the liquid
containing chamber includes at least  10 three liquid
containing chambers, and wherein the liquid containing
chambers are mutually  connected so as to have a
descending connection where a pair of  the liquid
containing chambers are mutually connected so that a
liquid flow in the liquid guide passage is a
descending flow from 15 above to below and an
ascending connection where a pair of the liquid
containing chambers are mutually connected so that the
liquid flow  in the liquid guide passage is an
ascending flow from below to above;  and wherein an
injection port communicating with the liquid  20
containing chamber is formed in the air communicating
passage, a  predetermined amount of liquid is injected
through the injection  port, and the injection port is
sealed after injecting the liquid.  [00211 According
to such a configuration, even when the bubbles  flow
into the liquid guide passage for allowing the liquid
25 containing chambers to communicate with the liquid
supply portion,  it is difficult for the bubbles
entering into the liquid guide  passage to flow to the
downstream side during the period when usable  liquid
remains in the zigzag-shaped liquid guide passage,
which  allows the liquid containing chambers to
communicate with each 30 other, or in the liquid
containing chambers. As a result, the  liquid can be
injected without damaging the original function of
the liquid containing chambers due to the bubble
inflow. Since the recovery cost is low and thus the
liquid  container can be supplied at a low price, the
running cost of the  9 



liquid consuming device can be reduced. [0022] In the
liquid container in the above-described
configuration, it is desirable that a plurality of
combinations  of the descending connection and the
ascending connection is 5 provided. According to the
liquid container in such a configuration,  a
configuration of the upward and downward zigzag
winding passage  is recovered in the liquid guide
passage in which the liquid  containing chambers are
mutually connected so as to form plural 10
combinations of the descending connection and the
ascending  connection. As a result, it is more
difficult for the bubbles  entering into the liquid
guide passage to flow to the downstream  side. [0023]
In the liquid container with the above-described 15
configuration, it is desirable that a liquid residual
quantity  sensor for outputting different signals
between in a case where  the liquid guide passage is
filled with the liquid and in a case  where the liquid
guide passage includes air entered thereinto is
provided on a more downstream side than the descending
connection  20 and the ascending connection in the
liquid guide passage. [0024] According to the liquid
container with such a  configuration, when the amount
of liquid stored in the liquid  containing chambers is
consumed to a threshold that is set in advance,  a
predetermined signal can be output. Even when the
bubbles enter 25 from the liquid containing chambers
to the liquid guide passage  with which the liquid
residual quantity sensor communicates, the  bubbles
entering to the liquid guide passage can be prevented
from  reaching the detection position of the liquid
residual quantity  sensor owing to the zigzag-shaped
liquid guide passage, which 30 allows the liquid
containing chambers to be mutually connected,  or the
liquid containing chambers. As a result, there can be
solved  the problem that an amount of disposed liquid
increases due to an  erroneous detection of the liquid
residual quantity sensor caused  by the bubble inflow.
10 



[0025] In the liquid container with the
above-described  configuration, it is desirable that
the air communicating passage  is provided with an air
chamber for preventing the liquid from  leaking from
the liquid containing chamber. 5 According to the
liquid container having such a  configuration, even
when the liquid leaks from the liquid  containing
chambers to atmosphere due to thermal expansion or the
like, the air chamber reliably traps, thereby
preventing the liquid  from leaking. Since the liquid
trapped in the air chamber is 10 configured to flow
into the liquid containing chambers with a
consumption of the liquid, the liquid contained in the
inside can  be used without a waste. [0026] In the
liquid container with the above-described
configuration, it is desirable that at least a part of
the air  15 communicating passage passes through the
uppermost portion in a gravity direction of the liquid
container. According to the liquid container with such
a  configuration, even when the liquid flows backward,
it is difficult  for the liquid to reach the air
opening hole of the container body 20 beyond the
uppermost portion in the gravity direction. As a
result,  the liquid can be prevented form leaking.
[0027] In the liquid container with the
above-described  configuration, it is desirable that
the air communicating passage  is provided with a
gas-liquid separating filter for allowing a gas  25 to
pass therethrough and preventing a liquid from passing
therethrough.  According to the liquid container with
such a  configuration, even when the liquid flows in
the air communicating  passage, the liquid does not
leak into the air opening hole beyond 30 the
gas-liquid separating filter owing to the gas-liquid
separating  filter provided in the air communicating
passage. As a result, ink  can be further prevented
from leaking through the air introducing  hole. [0028]
In the liquid container with the above-described  11 



configuration, it is desirable that the liquid
container is packed  in a depressurized pack sealed so
that the inner pressure is below  the air pressure.
According to the liquid container with such a 5
configuration, since the inner pressure of the liquid
container  is maintained below a specified value by a
negative  pressure-sucking force of the depressurized
pack before a use, it  is possible to supply a liquid
in which dissolved air is low.  [0029] The solution of
the problems of the present invention 10 is achieved
by a method of injecting a liquid into a liquid
container  detachably mounted on a liquid consuming
device, the liquid  container comprising: a liquid
containing chamber in which the liquid is  contained;
15 a liquid supply hole connectable to the liquid
consuming  device; a liquid guide passage
communicating the liquid  containing chamber and the
liquid supply hole with each other; and  an air
communicating passage communicating the liquid  20
containing chamber to an air, wherein the liquid
containing chamber includes at least  three liquid
containing chambers, and wherein the liquid containing
chambers are mutually  connected so as to have a
descending connection where a pair of  25 the liquid
containing chambers are mutually connected so that a
liquid flow in the liquid guide passage is a
descending flow from  above to below and an ascending
connection where a pair of the liquid  containing
chambers are mutually connected so that the liquid
flow  in the liquid guide passage is an ascending flow
from below to above,  30 the method comprising:
forming an injection port on the liquid containing
chamber positioned on the most upstream side;
injecting a predetermined amount of liquid through the
injection port; and 12 



sealing the injection port after injecting the liquid.
[0030] According to such a configuration, the process
performed  to inject the liquid into the liquid
container include the steps  of opening the injection
port for injecting the liquid, injecting 5 the liquid,
and sealing the injection port, which are all simple.
Accordingly, the processing cost is low and it is not
difficult  to perform the steps. When the injection
port is provided on the liquid  containing chamber
positioned on the most upstream side, the liquid  10
can be smoothly injected into all the plurality of
liquid containing chambers and the liquid guide
passage for allowing the liquid  containing chambers
to communicate with each other. Accordingly,  in the
liquid container into which the liquid is injected, a
configuration of an upward and downward zigzag winding
passage is 15 recovered in the liquid guide passage in
which the liquid containing  chambers are mutually
connected so as to form the descending  connection and
the ascending connection. Even when bubbles occur  in
the liquid containing chambers in the upstream side,
the liquid  existing in the descending liquid guide
passage serves as a barrier 20 wall that blocks the
movement of the bubbles. In addition to the winding
passages for allowing the  liquid containing chamber
to be connected to each other, the upper  space of
each liquid containing chamber in the downstream side
effectively serves as a trapping space of the inflow
bubble, and  25 thus blocks the downstream movement of
the bubbles. [0031] In the liquid injecting method in
the above-described  configuration, it is desirable
that a plurality of combinations  of the descending
connection and the ascending connection is  provided.
30 According to the liquid injecting method in such a
configuration, a configuration of an upward and
downward zigzag  winding passage is recovered in the
liquid guide passage in which  the liquid containing
chambers are mutually connected so as to form  plural
combinations of the descending connection and the
ascending 13 



connection. As a result, it is more difficult for the
bubbles  entering into the liquid guide passage to
flow to the downstream  side. [0032] In the liquid
injecting method in the above-described  5
configuration, it is desirable that a liquid residual
quantity  sensor for outputting different signals
between in a case where  the liquid guide passage is
filled with the liquid and in a case  where the liquid
guide passage includes air entered thereinto, and
wherein the liquid residual quantity sensor may be
provided on a 10 more downstream side than the
descending connection and the  ascending connection in
the liquid guide passage. [0033] According to the
liquid injecting method in such a  configuration, even
when the bubbles enter from the liquid  containing
chambers to the liquid guide passage with which the 15
liquid residual sensor communicates, the bubbles
entering to the  liquid guide passage can be prevented
from reaching the detection  position of the liquid
residual sensor owing to the zigzag-shaped  liquid
guide passage, which allows the liquid containing
chambers  to be mutually connected, or the liquid
containing chambers. As 20 a result, the problem that
an amount of disposed liquid increases  due to an
erroneous detection of the liquid residual quantity
sensor  caused by the bubble inflow can be solved.
[0034] The solution of the problems of the present
invention  is achieved by a liquid container
detachably mounted on a liquid  25 consuming device,
the liquid container comprising: a liquid containing
chamber in which the liquid is  contained; a liquid
supply hole connectable to the liquid consuming
device; 30 a liquid guide passage communicating the
liquid  containing chamber and the liquid supply hole
with each other; and  an air communicating passage
communicating the liquid  containing chamber to an
air, wherein the liquid containing chamber including
at least  14 



three liquid containing chambers, and wherein the
liquid containing chambers are mutually  connected so
as to have a descending connection where a pair of
the liquid containing chambers are mutually connected
so that a 5 liquid flow in the liquid guide passage is
a descending flow from  above to below and an
ascending connection where a pair of the liquid
containing chambers are mutually connected so that the
liquid flow  in the liquid guide passage is an
ascending flow from below to above;  and 10 wherein an
injection port communicating with the liquid
containing chamber is formed on the air communicating
passage, a  predetermined amount of liquid is injected
through the injection  port, and the injection port is
sealed after injecting the liquid.  [0035] According
to such a configuration, even when the bubbles 15 flow
into the liquid guide passage for allowing the liquid
containing chambers to communicate with the liquid
supply portion,  it is difficult for the bubbles
entering into the liquid guide  passage to flow to the
downstream side during the period when usable  liquid
remains in the zigzag-shaped liquid guide passage,
which 20 allows the liquid containing chambers to
communicate with each  other, or in the liquid
containing chambers. As a result, the  liquid can be
injected without damaging the original function of
the liquid containing chambers due to the bubble
inflow. Since the recovery cost is low and thus the
liquid  25 container can be supplied at a low price,
the running cost of the  liquid consuming device can
be reduced. [0036] In the liquid container in the
above-described  configuration, it is desirable that a
plurality of combinations  of the descending
connection and the ascending connection is  30
provided. According to the liquid container in such a
configuration,  a configuration of the upward and
downward zigzag winding passage  is recovered in the
liquid guide passage in which the liquid  containing
chambers are mutually connected so as to form plural
15 



combinations of the descending connection and the
ascending  connection. As a result, it is more
difficult for the bubbles  entering into the liquid
guide passage to flow to the downstream  side. 5
[0037] In the liquid container with the
above-described  configuration, it is desirable that a
liquid residual quantity  sensor for outputting
different signals between in a case where  the liquid
guide passage is filled with the liquid and in a case
where the liquid guide passage includes air entered
thereinto is 10 provided on a more downstream side
than the descending connection  and the ascending
connection in the liquid guide passage.  [0038]
According to the liquid container with such a
configuration, when the amount of liquid stored in the
liquid containing chambers is consumed to a threshold
that is set in advance,  15 a predetermined signal can
be output. Even when the bubbles enter  from the
liquid containing chambers to the liquid guide passage
with which the liquid residual quantity sensor
communicates, the  bubbles entering to the liquid
guide passage can be prevented from  reaching the
detection position of the liquid residual quantity 20
sensor owing to the zigzag-shaped liquid guide
passage, which  allows the liquid containing chambers
to be mutually connected,  or the liquid containing
chambers. As a result, there can be solved  the
problem that an amount of disposed liquid increases
due to an  erroneous detection of the liquid residual
quantity sensor caused  25 by the bubble inflow.
[0039] In the liquid container with the
above-described  configuration, it is desirable that
the air communicating passage  is provided with an air
chamber for preventing the liquid from  leaking from
the liquid containing chamber. 30 According to the
liquid container having such a  configuration, even
when the liquid leaks from the liquid  containing
chambers to atmosphere due to thermal expansion or the
like, the air chamber reliably traps, there by
preventing the liquid  from leaking. Since the liquid
trapped in the air chamber is 16 



configured to flow into the liquid containing chambers
with a  consumption of the liquid, the liquid
contained in the inside can  be used without a waste.
[0040] In the liquid container with the
above-described 5 configuration, it is desirable that
at least a part of the air  communicating passage
passes through the uppermost portion in a  gravity
direction of the liquid container. According to the
liquid container with such a  configuration, even when
the liquid flows backward, it is difficult  10 for the
liquid to reach the air opening hole of the container
body beyond the uppermost portion in the gravity
direction. Asa result,  the liquid can be prevented
form leaking. [0041] In the liquid container with the
above-described  configuration, it is desirable that
the air communicating passage  15 is provided with a
gas-liquid separating filter for allowing a gas  to
pass therethrough and preventing a liquid from passing
therethrough.  According to the liquid container with
such a  configuration, even when the liquid flows in
the air communicating 20 passage, the liquid does not
leak into the air opening hole beyond  the gas-liquid
separating filter owing to the gas-liquid separating
filter provided in the air communicating passage. As a
result, ink  can be further prevented from leaking
through the air introducing  hole. 25 [0042] In the
liquid container with the above-described
configuration, it is desirable that the liquid
container is packed  in a depressurized pack sealed so
that the inner pressure is below  the air pressure.
According to the liquid container with such a 30
configuration, since the inner pressure of the liquid
container  is maintained below a specified value by a
negative  pressure-sucking force of the depressurized
pack before a use, it  is possible to supply a liquid
in which dissolved air is low. The solution of the
problems of the present invention  17 



is achieved by a liquid container detachably mounted
on a liquid  consuming device, the liquid container
comprising: at least three liquid containing chambers;
a liquid supply portion connectable to the liquid  5
consuming device; a liquid guide passage communicating
the liquid  containing chambers and the liquid supply
portion with each other;  and an air communicating
passage communicating the liquid  10 containing
chamber to an air, wherein the liquid containing
chambers are mutually  connected so as to have a
descending connection where a pair of  the liquid
containing chambers are mutually connected so that a
liquid flow in the liquid guide passage is a
descending flow from 15 above to below and an
ascending connection where a pair of the liquid
containing chambers are mutually connected so that the
liquid flow  in the liquid guide passage is an
ascending flow from below to above;  and wherein the
liquid container further comprises:  20 a film member
forming at least a part of the air  communicating
passage; and a sealing portion at which an injection
port which is  formed on the film member forming the
air communicating passage  and which is communicated
with the liquid containing portion is  25 sealed. In
the liquid container with the above-described
configuration, it is desirable that the sealing
portion is formed  by a film or a plug. In the liquid
container with the above-described 30 configuration,
it is desirable that the liquid container further
comprises a liquid detecting portion provided in the
liquid guide  passage and for outputting different
signals between in a case where  the liquid guide
passage is filled with the liquid and in a case  where
the liquid guide passage includes air entered
thereinto.  18 



The solution of the problems of the present invention
is achieved by a liquid container detachably mounted
on a liquid  consuming device, the liquid container
comprising: at least three liquid containing chambers;
5 a liquid supply portion connectable to the liquid
consuming device; a liquid guide passage communicating
the liquid  containing chambers and the liquid supply
portion with each other;  and 10 an air communicating
passage communicating the liquid  containing chamber
to an air, wherein the liquid containing chambers are
mutually  connected so as to have a descending
connection where a pair of  the liquid containing
chambers are mutually connected so that a 15 liquid
flow in the liquid guide passage is a descending flow
from  above to below and an ascending connection where
a pair of the liquid  containing chambers are mutually
connected so that the liquid flow  in the liquid guide
passage is an ascending flow from below to above;  and
20 wherein the liquid container further comprises: a
film member forming the liquid containing chamber
positioned on the most upstream side; and a sealing
portion at which an injection port which is  formed on
the film member and which is communicated with the
liquid  25 containing portion is sealed. In the liquid
container with the above-described  configuration, it
is desirable that the sealing portion is formed  by a
film or a plug. In the liquid container with the
above-described 30 configuration, it is desirable that
the liquid container further  comprises a liquid
detecting portion provided in the liquid guide
passage and for outputting different signals between
in a case where  the liquid guide passage is filled
with the liquid and in a case  where the liquid guide
passage includes air entered thereinto.  19 



BRIEF DESCRIPTION OF THE DRAWINGS [0043] [Fig. 1] Fig.
1 is an exterior perspective view  illustrating an ink
cartridge which is an example of a liquid  container
according to an exemplary embodiment of the invention.
5 [Fig. 2] Fig. 2 is an exterior perspective view
illustrating the ink cartridge according to the
exemplary  embodiment of the invention when viewed at
an inverse angle in Fig.  1. [Fig. 3] Fig. 3 is an
exploded perspective view  10 illustrating the ink
cartridge shown in Fig. 1. [Fig. 4] Fig. 4 is an
exploded perspective view  illustrating the ink
cartridge shown in Fig. 3 when viewed at an  inverse
angle in Fig. 3. [Fig. 5] Fig. 5 is a diagram showing
the ink cartridge  15 shown in Fig. 1 is mounted on a
carriage of the ink jet printing  apparatus. [Fig. 6]
Fig. 6 is a sectional view illustrating the ink
cartridge shown in Fig. 1 immediately before the ink
cartridge is  mounted on the carriage. 20 [Fig. 7]
Fig. 7 is a sectional view illustrating the ink
cartridge shown in Fig. 1 immediately after the ink
cartridge is  mounted on the carriage. [Fig. 8] Fig. 8
is a diagram illustrating the cartridge  body of the
ink cartridge shown in Fig. 1 when viewed from the
front  25 surface. [Fig. 9] Fig. 9 is a diagram
illustrating the cartridge  body of the ink cartridge
shown in Fig. 1 when viewed from the rear.  [Fig. 10]
Figs. 10(a) and 10(b) are schematic diagrams  of the
Fig. 8 and the Fig. 9, respectively. 30 [Fig. 11] Fig.
11 is a sectional view illustrating the  cartridge
body taken along the line A-A of Fig. 8. [Fig. 12]
Fig. 12 is a partially enlarged perspective  view
illustrating a part of a configuration of a flow
passage in  the cartridge body shown in Fig. 8. 20 



[Fig. 13] Fig. 13 is a block diagram illustrating a
configuration of an ink re-filling apparatus by which
a method of  re-filling a liquid into an ink container
according to the exemplary  embodiment of the
invention is performed. 5 [Fig. 14] Fig. 14 is an
explanatory view illustrating  positions in which ink
can be injected by the liquid injecting method
according to the invention in the configuration of the
ink cartridge  shown in Fig. 10(b). DESCRIPTION OF
REFERENCE NUMERALS AND SIGNS 10 [0044] 1: Ink
cartridge (liquid container), 10: Cartridge body
(Container body), 11: Engagement lever, 20: Cover
member, 30: Ink  end sensor, 31: Ink residual quantity
sensor (Liquid residual  quantity sensor), 40:
Differential valve, 50: Ink supply hole  (Liquid
supply hole), 70: Gas-liquid separating filter, 80:
Film, 15 90: Sealing film (Blocking means), 100: Air
introducing hole, 150:  Air communicating passage,
200: Carriage, 330: Upper connection  passage, 340:
Ink trap chamber (Air chamber), 350: Connecting
buffer chamber (Air chamber), 370: Upper ink
containing chamber  (Liquid containing chamber), 371,
432: Ink discharging port (Liquid 20 discharging
port), 374, 394, 434: recess, 375, 395, 435: Bottom
wall of liquid containing chamber, 380: Ink guide
passage (Liquid  guide passage), 390: Lower ink
containing chamber (Liquid  containing chamber), 391,
431: Ink flow port (Liquid flow port),  400: Upstream
ink end sensor liquid guide passage (Liquid guide 25
passage), 410: Downstream ink end sensor liquid guide
passage  (Liquid guide passage), 420: Ink guide
passage (Liquid guide  passage), 430: Buffer chamber
(Liquid containing chamber), 501:  Non-containing
chamber (Deaerating chamber), 600: Ink re-filling
apparatus, 601: Injection port, 610: Ink injecting
mechanism, 620:  30 Vacuum sucking mechanism BEST MODE
FOR CARRYING OUT THE INVENTION [0045] Hereinafter, an
exemplary embodiment suitable for a  liquid injection
method and a liquid container according to the
invention will be described in detail with reference
to the 21 



drawings. In the exemplary embodiment described below,
as an  example of the liquid container, an ink
cartridge mounted on an  ink jet printing apparatus
(printer) , which is an example of a liquid  5
ejecting apparatus, will be described. [0046] Fig. 1
is an exterior perspective view illustrating the  ink
cartridge that is the liquid container according to
the  exemplary embodiment of the invention. Fig. 2 is
an exterior  perspective view illustrating the ink
cartridge shown in Fig. 1 10 when viewed at an inverse
angle in Fig. 1. Fig. 3 is an exploded  perspective
view illustrating the ink cartridge shown in Fig. 1.
Fig. 4 is an exploded perspective view illustrating
the ink  cartridge shown in Fig. 3 when viewed at an
inverse angle in Fig.  3. Fig. 5 is a diagram
illustrating the ink cartridge shown in Fig. 15 1
mounted on a carriage of an ink jet printing
apparatus. Fig. 6  is a sectional view illustrating
the ink cartridge immediately  before the ink
cartridge is mounted on the carriage. Fig. 7 is a
sectional view illustrating the ink cartridge
immediately after  the ink cartridge is mounted on the
carriage. 20 [0047] As shown in Figs. 1 and 2, an ink
cartridge 1 according  to the exemplary embodiment has
a substantially rectangular  parallelepiped shape and
is the liquid container for  storing/containing ink
(liquid) in an ink containing chamber  (liquid
containing chamber) that is provided therein. The ink
25 cartridge 1 is mounted on a carriage 200 of an ink
jet printing  apparatus that is an example of a liquid
consuming device so as  to supply the ink to the ink
jet printing apparatus (see Fig. 5).  [0048] An
exterior appearance of the ink cartridge 1 will be
described. As shown in Figs. 1 and 2, the ink
cartridge 1 has a 30 flat upper surface la, and an ink
supply hole 50 that is connected  to the ink jet
printing apparatus to supply the ink is provided  on a
bottom surface lb that is opposite the upper surface
la.  Further, an air introducing hole 100 for
introducing air into the  ink cartridge 1 is opened on
the bottom surface lb. That is, the  22 



ink cartridge 1 serves as an ink cartridge of an
open-air type that  provides ink from the ink supply
hole 50 while introducing the air  from the air
introducing hole 100. [0049] In the exemplary
embodiment, the air introducing hole  5 100, as shown
in Fig. 6, has a substantially cylindrical concave
portion 101 that is opened from the bottom surface to
the upper  surface in the bottom surface lb and a
small hole 102 that is opened  on the inner
circumference surface of the concave portion 101.
Since the small hole 102 communicates with an air
communicating 10 passage described below, the air is
introduced into an upper ink  containing chamber 370
(described below) on an uppermost stream  side through
the small hole 102. [0050] The concave portion 101 of
the air introducing hole 100  is formed in a position
in which a protrusion 230 formed in the  15 carriage
200 is likely to be inserted. The protrusion 230
serves as a peeling neglect prevention protrusion for
preventing neglect  of peeling a sealing film 90 that
is blocking means of air-tightly  blocking the air
introducing hole 100. That is, when the sealing  film
90 is attached to the air introducing hole 100, the
protrusion 20 230 cannot be inserted into the air
introducing hole 100, and thus  the ink cartridge 1 is
not mounted on the carriage 200. Accordingly,  even
when a user tries to mount the ink cartridge 1 on the
carriage  200 with the sealing film 90 attached to the
air introducing hole  100, the ink cartridge 1 cannot
be mounted. As a result, when the 25 ink cartridge 1
is mounted, it can be urged to certainly peel the
sealing film 90. [0051] As shown in Fig.1, an
erroneous inserting prevention  protrusion 22 for
preventing the ink cartridge 1 from being mounted  on
an erroneous position is formed on a narrow side
surface lc 30 adjacent to one end side of the upper
surface la of the ink cartridge  1. As shown in Fig.
5, an uneven portion 220 corresponding to the
erroneous inserting prevention protrusion 22 is formed
on the  carriage 200 which serves as a receiver. The
ink cartridge 1 is  mounted on the carriage 200 only
when the erroneous inserting  23 



prevention protrusion 22 and the uneven portion 220
are not  interfered with each other. The erroneous
inserting prevention  protrusion 22 has a different
shape depending on each kind of ink,  and thus the
uneven portion 220 on the carriage 200 which serves 5
as the receiver has also a different shape depending
on the  corresponding kind of ink. As a result, even
when the plurality  of ink cartridges is mounted on
the carriage 200, as shown in Fig.  5, the ink
cartridges is not mounted on erroneous positions.
[0052] As shown in Fig. 2, an engagement lever 11 is
provided 10 on a narrow side surface ld that is
opposite the narrow side surface  lc of the ink
cartridge 1. A protrusion lla that is engaged with  a
concave portion 210 formed in the carriage 200 when
the ink  cartridge 1 is mounted to the carriage 200 is
formed below the  engagement lever 11. Moreover, the
protrusion 11a and the concave 15 portion 210 are
engaged with each other with the engagement lever  11
bent so that the ink cartridge 1 is fixed on the
carriage 200.  [0053] A circuit board 34 is provided
below the engagement lever  11. A plurality of
electrode terminals 34a are formed on the  circuit
board 34. Since the electrode terminals 34a comes in
20 contact with an electrode member (not shown)
provided in the  carriage 200, the ink cartridge 1 is
electrically connected to the  ink jet printing
apparatus. A nonvolatile memory capable of  rewriting
data is provided in the circuit board 34. Various data
about the ink cartridge 1, ink use data of the ink jet
printing 25 apparatus, or the like are memorized in
the nonvolatile memory.  An ink residual quantity
sensor 31 (liquid residual quantity  sensor ) (see
Fig. 3 or 4) that outputs different signals depending
on an amount of ink remaining in the ink cartridge 1
is provided  in the back of the circuit board 34.
Hereinafter, the ink residual 30 quantity sensor 31
and the circuit board 34 are called an ink end  sensor
30. [0054] As shown in Fig. 1, a label 60a for
denoting a content  of an ink cartridge is attached to
the upper surface la of the ink  cartridge 1. The edge
of an outer surface film 60 that covers a  24 



wide side surface if is extended and attached to the
upper surface  la so that the label 60a is formed.
[0055] As shown in Figs. 1 and 2, the wide surfaces le
and if  adjacent two long sides of the upper surface
la of the ink cartridge  5 1 are formed in a flat
surface shape. Hereinafter, a side of the wide surface
le, a side of the wide surface if, a side of the
narrow  surface lc, and a side of the narrow surface
lddenote a front surface,  a rear surface, a right
surface, and a left surface, respectively,  for
convenience' sake. 10 [0056] Next, each portion
constituting the ink cartridge 1 will  be described
with reference to Figs. 3 and 4. [0057] The ink
cartridge 1 has a cartridge body 10 that is the
container body and a cover member 20 that covers the
front surface  of the cartridge body 10. 15 [0058]
Various-shaped ribs 10a are formed in the front.
surface  of the cartridge body 10. The ribs 10a are
partitioned so as to  form a plurality of ink
containing chambers (liquid containing  chambers) that
fill with the ink I, a non-containing chamber that
does not fill with ink, an air chamber that is
positioned in the 20 air communicating passage 150
described below, and so on in the  inside of the
cartridge body 10. A film 80 that covers the front
surface of the cartridge  body 10 is provided between
the cartridge body 10 and the cover  member 20. The
upper surfaces of the ribs, concave portions, and 25
grooves are blocked by the film 80 so as to form a
plurality of  flow passages, the ink containing
chambers, the non-containing  chamber, and the air
chamber. [0059] In the rear surface of the cartridge
body 10, a  concave-shaped differential pressure valve
accommodating chamber  30 40a configured as a concave
portion for accommodating a differential pressure
valve 40 and a gas-liquid separating chamber  70a
configured as a concave portion for constituting a
gas-liquid  separating filter 70 are formed. [0060] A
valve member 41, a spring 42, and a spring seat 43 are
25 



accommodated in the differential pressure valve
accommodating  chamber 40a and constitute the
differential pressure valve 40. The  differential
pressure valve 40 is disposed between the ink supply
portion 50 positioned on the downstream and the ink
containing 5 chamber positioned on the upstream, and
is urged to a closed state  in which the ink flow from
a side of the ink containing chamber  to a side of the
ink supply portion 50 is blocked. The differential
pressure valve 40 is configured so that when a
differential pressure  between the side of the ink
containing chamber and the side of the 10 ink supply
portion 50 becomes a predetermined value or more
depending on ink supply from the ink supply portion 50
to the printer,  the differential valve 40 is changed
from the closed state to the  opened state and the ink
I is supplied to the ink supply portion  50 while
negative pressure is applied to the ink I. 15 [0061]
On the upper surface of the gas-liquid separating
chamber  70a, a gas-liquid separating membrane 71 is
attached along a bank  70b surrounding an outer
circumference provided in the vicinity  of the middle
portion of the gas-liquid separating chamber 70a.  The
gas-liquid separating membrane 71 is made of a
material that 20 passes a gas while not passing a
liquid. The gas-liquid separating  membrane 71
constitutes the gas-liquid separating filter 70. The
gas-liquid separating filter 70 that is provided
within the air  communicating passage 150 allows the
air introducing hole 100 to  connect to the ink
containing chamber and allows the ink I in the 25 ink
containing chamber not to leak to the air introducing
hole 100  through the air communicating passage 150.
[0062] In addition to the differential pressure
accommodating  chamber 40a and the gas-liquid
separating chamber 70a, a plurality  of grooves 10b
are caved in the rear surface of the cartridge body 30
10. Since the outer surface film 60 covers the outer
surface in  a state where the differential pressure
valve 40 and the gas-liquid  separating filter 70 are
formed, the opening of each groove 10b  is blocked,
and thus the air communicating passage 150 or the ink
guide passage (liquid guide passage) is formed. 26 



[0063] As shown in Fig. 4, a sensor chamber 30a that
is configured  as a concave portion for accommodating
each member constituting  the ink end sensor 30 is
formed in the right surface of the cartridge  body 10.
The ink residual quantity sensor 31 and a compressing
5 spring 32 for pressing the residual quantity sensor
31 against the  inner wall of the sensor chamber 30a
are accommodated in the sensor  chamber 30a. The
opening of the sensor chamber 30a is covered with  a
cover member 33 and the circuit board 34 is fixed on
an outer  surface 33a of the cover member 33. A
sensing member of the ink 10 residual quantity sensor
31 is connected to the circuit board 34.  [0064] The
ink residual quantity sensor 31 includes a cavity
forming a part of the ink guide path between the ink
containing  chamber and the ink supply portion 50, a
vibrating plate forming  a part of the wall surface of
the cavity, and a piezoelectric element 15
(piezoelectric actuator) allowing vibration to be
applied onto the  vibrating plate. The ink residual
quantity sensor 31 outputs  residual vibration at the
time of applying the vibration onto the  vibrating
plate to the ink jet printer as signals. Then the
liquid  residual detection unit of the ink jet printer
detects a difference 20 in an amplitude, a frequency,
or the like of the residual vibration  between the ink
I and the gas (bubble B mixed in the ink) based  on
the signals output from the ink residual quantity
sensor 31 so  as to detect whether the ink I exists in
the cartridge body 10. Specifically, when the ink I of
the ink containing  25 chamber in the cartridge body
10 is exhausted or is lowered to a  predetermined
amount, air introduced into the ink containing
chamber passes through the ink guide path and enter
into the cavity  of the ink residual quantity sensor
31. At this time, the liquid  residual detection unit
of the ink jet printer detects the change 30 in the
amplitude or the frequency of the residual vibration
based  on the signals output from the ink residual
quantity sensor 31 and  outputs an electrical signal
for denoting the ink end or ink near  end. [0065] In
addition to the ink supply hole 50 and the air  27 



introducing hole 100 described above, as shown in Fig.
4, a  depressurization hole 110 used to depressurize
the ink cartridge  1 by sucking up air from the inside
thereof through vacuuming means  when the ink is
injected, a concave portion 95a constituting the 5 ink
guide passage from the ink containing chamber to the
ink supply  hole 50, and a buffer chamber 30b provided
below the ink end sensor  30 are provided on the
bottom surface of the cartridge body 10.  [0066]
Immediately after the ink cartridge is manufactured,
openings of the ink supply hole 50, the air
introducing hole 100, 10 the depressurization hole
110, the concave portion 95a, and the  buffer chamber
30b are sealed by sealing films 54, 90, 98, 95, and
35, respectively. The sealing film 90 for sealing the
air  introducing hole 100 is peeled by a user before
the ink cartridge  is mounted on the ink jet printing
apparatus before a use. 15 Accordingly, the air
introducing hole 100 is exposed to the outside  so
that the ink containing chamber in the ink cartridge 1
communicates with open air through the air
communicating passage  150. [0067] The sealing film 54
attached to the outer surface of the  20 ink supply
hole 50, as shown in Figs. 6 and 7, is configured so
as to be torn by an ink supply needle 240 of the ink
jet printing  apparatus when mounted on the ink jet
printing apparatus. [0068] As shown in Figs. 6 and 7,
a ring-shaped sealing member  51 that is pressed
against the outer surface of the ink supply needle  25
240 when the ink cartridge is mounted on a printer, a
spring seat 52 that comes in contact with the sealing
member 51 to block the  ink supply hole 50 when the
ink cartridge is not mounted on the  printer, and a
compressing spring 53 that urges the spring seat  52
in a direction of a contact with the sealing member 51
are provided  30 within the ink supply hole 50. [0069]
As shown in Figs. 6 and 7, when the ink supply needle
240 is inserted into the ink supply hole 50, the inner
circumference  of the sealing ember 51 and the outer
circumference of the ink supply  needle 240 are sealed
with each other, and a gap between the ink  28 



supply hole 50 and the ink supply needle 240 is sealed
liquid-tightly.  In addition, the front end of the ink
supply needle 51 comes in  contact with the spring
seat 52 to push up the spring seat 52.  Accordingly,
since the spring seat 52 and the sealing member 51 5
are released from each other, the ink I can be
supplied from the  ink supply hole 50 to the ink
supply needle 240. [0070] Next, the inner
configuration of the ink cartridge 1  according to the
exemplary embodiment will be described with  reference
to the Figs. 8 to 12. 10 [0071] Fig. 8 is a diagram
illustrating the cartridge body 10  of the ink
cartridge 1 when viewed from the front surface. Fig.
9 is a diagram illustrating the cartridge body 10 of
the ink  cartridge 1 when viewed from the rear. Figs.
10(a) and 10(b) are  schematic diagrams of the Fig. 8
and the Fig. 9, respectively. Fig. 15 11 is a
sectional view illustrating the cartridge body 10
taken  along the line A-A of Fig. 8. Fig. 12 is a
partially enlarged  perspective view illustrating a
flow passage shown in Fig. 8.  [0072] In the ink
cartridge 1, three ink containing chambers,  that is,
the upper ink containing chamber 370 and a lower ink
20 containing chamber 390 into which a primary ink
containing chamber  filled with the ink I are divided,
and the buffer chamber 430 which  is positioned so as
to be interposed therebetween are formed in  the front
surface of the cartridge body 10 (see Fig. 10).
Further, in the rear surface of the cartridge body 10,
25 the air communicating passage 150 for allowing air
to introduce  into the upper ink containing chamber
370, which is the ink  containing chamber on the
uppermost stream, with a consumption  amount of the
ink I. [0073] The ink containing chambers 370 and 390
and the buffer  30 chamber 430 are partitioned by a
rib 10a. In each ink containing  chamber, recesses
374, 394, and 434 having a caved-in shape downward
are formed in a part of the rib 10a that horizontally
extend so  as to form bottom wall of the ink
containing chambers. The recess 374 is formed in the
manner that a part of  29 



a bottom wall 375 formed by the rib 10a of the upper
ink containing  chamber 370 is caved in downward. The
recess 394 is formed in the  manner that a bottom wall
395 formed by the rib 10a of the lower  ink containing
chamber 390 and a bulge of the wall surface are 5
swollen in a thickness-wise direction of the
cartridge. The recess  434 is formed in the manner
that a part of a bottom wall 435 formed  by the rib
10a of the buffer chamber 430 is caved in downward.
[0074] Moreover, ink discharging ports 371, 311, and
432 that  communicate with the ink guide passage 380,
an upstream ink end 10 sensor liquid guide passage
400, and an ink guide passage 440 are  provided in
bottom portions or the vicinity of the recesses 374,
394, and 434, respectively. The ink discharging ports
371 and 432 are through-holes  that are pierced
through each wall surface of the corresponding  15 ink
containing chamber in the thickness-wise direction of
the cartridge body 10. In addition, the ink
discharging port 312 is  an outlet port of the cavity
(flow passage) in the ink residual  quantity sensor
31. [0075] One end of the ink guide passage 380
communicates with  20 the ink discharging port 371 of
the upper ink containing chamber  370 while the other
end thereof communicates with an ink inflow  port 391
provided in the lower ink containing chamber 390. In
this  way, the ink guide passage 380 serves as a
communicating flow passage  for guiding the ink in the
upper ink containing chamber 370 to the 25 lower ink
containing chamber 390. The ink guide passage 380 is
provided to extend from the ink discharging port 371
of the upper  ink containing chamber 370 vertically
downward. In addition, a  pair of the ink containing
chambers 370 and 390 are mutually  connected so that a
liquid flow is a descending connection from 30 above
to below in the liquid guide passage. [0076] One end
of the ink guide passage 420 communicates with  the
ink discharging port 312 of the cavity in the ink
residual  quantity sensor 31 while the other end
thereof communicates with  an ink inflow port 431
provided in the buffer chamber 430. 30 



Accordingly, the ink guide passage 420 guides the ink
in the lower  ink containing chamber 390 to the buffer
chamber 430 through the  upstream ink end sensor
liquid guide passage 400. The ink guide  passage 420
is provided so as to extend obliquely upward from the
5 ink discharging port 312 of the cavity in the ink
residual quantity  sensor 31. In addition, a pair of
the ink containing chambers 390  and 430 are mutually
connected so that the liquid flow is an  ascending
connection from below to above in the liquid guide
passage. 10 [0077] That is, in the cartridge body 10
shown in the drawings,  the three ink containing
chambers 370, 390, and 430 are mutually  connected in
series so that the liquid flows are the descending
connection and the ascending connection. [0078] The
ink guide passage 440 serves as an ink flow passage
15 that guiding the ink from the ink discharging port
432 of the buffer  chamber 430 to a differential valve
40. [0079] The ink inflow ports 372, 391 and 431 of
the ink containing  chambers are provided so as to be
positioned in the vicinities of  the bottom walls 375,
395, and 435 of the ink containing chambers. 20 [0080]
Hereinafter, the ink guide passage from the upper ink
containing chamber 370, which is a primary ink
containing chamber,  to the ink supply hole 50 will be
described below with reference  to Figs. 8 to 12.
[0081] On the uppermost stream (the uppermost portion)
in the  25 cartridge body 10, as shown in Fig. 8, the
upper ink containing  chamber 370 is formed on the
front surface of the cartridge body  10. The upper ink
containing chamber 370 occupies about the half  of an
ink containing area of the ink containing chambers and
is  formed above the substantial half of the cartridge
body 10. The 30 ink discharging port 371 that
communicates with the ink guide  passage 380 is opened
in the recess 374 of the bottom wall 375 of  the upper
ink containing chamber 370. The ink discharging port
371  is positioned below the bottom wall of the upper
ink containing  chamber 370. Even when an ink level in
the upper ink containing  31 



chamber 370 falls to the bottom wall, the ink
discharging port 371  is positioned lower than the ink
level. Accordingly, the ink I  continues to be stably
discharged. [0082] As shown in Fig. 9, the ink guide
passage 380 that is  5 formed on the rear surface of
the cartridge body 10 guides the ink  from the upside
to the lower ink containing chamber 390. [0083] The
lower ink containing chamber 390 is an ink containing
chamber into which the ink I stored in the upper ink
containing  chamber 370 is imported. Moreover, as
shown in Fig. 8, the lower 10 ink containing chamber
390 occupies about the half of the ink  contained area
of the ink containing chambers formed on the front
surface of the cartridge body 10, and is formed below
the substantial  half of the cartridge body 10. The
ink inflow port 391 that  communicates with the ink
guide passage 380 is opened to a 15 communicating flow
passage disposed below the bottom wall 395 of  the
lower ink containing chamber 390 in the vicinity of
the rib  10a that is the bottom wall of the lower ink
containing chamber  390. Accordingly, the ink I flows
in from the upper ink containing  chamber 370 through
the communicating flow passage. 20 [0084] The lower
ink containing chamber 390 communicates with  the
upstream ink end sensor liquid guide passage 400
through the  ink discharging port 311 that is pierced
through the bottom wall  395. A three-dimensional
labyrinthine passage is formed in the  upstream ink
end sensor liquid guide passage 400. Moreover, the 25
labyrinthine passage is configured to trap the bubbles
or the like  that flow in before the ink end so that
the bubbles or the like  flow toward the downstream.
[0085] The upstream ink end sensor liquid guide
passage 400  communicates with a downstream ink end
sensor liquid guide passage  30 410 through a
through-hole which is not shown. Moreover, the ink I
is guided to the ink residual quantity sensor 31
through the  downstream ink end sensor liquid guide
passage 410. [0086] The ink I guided to the ink
residual quantity sensor 31  passes through the cavity
(flow passage) within the ink residual  32 



quantity sensor 31 and is guided from the ink
discharging port 312,  which is an outlet port of the
cavity, to the ink guide passage  420, which is formed
on the rear surface of the cartridge body 10, .  The
ink guide passage 420 is formed so as to guide the ink
obliquely 5 upward from the ink residual quantity
sensor 31 and is connected  to the ink inflow port 431
that communicates with the buffer chamber  430.
Accordingly, the ink that comes out of the ink
residual  quantity sensor 31 is guided to the buffer
chamber 430 through the  ink guide passage 420. 10
[0087] The buffer chamber 430 is a small room that is
partitioned  by the rib 10a between the upper ink
containing chamber 370 and  the lower ink containing
chamber 390 and is configured as a space  for storing
the ink immediately before the differential pressure
valve 40. The buffer chamber 430 is formed so as to be
opposite 15 the rear side of the differential pressure
valve 40. Accordingly,  the ink I flows in the
differential pressure valve 40 through the  ink guide
passage 440 that communicates with the ink discharging
port 432 formed in the recess 434 of the buffer
chamber 430.  [0088] The ink that flows in the
differential pressure valve 20 40 is guided to the
downstream side by the differential pressure  valve
40, and then is guided to an outlet flow passage 450
through  a through-hole 451. Since the outlet flow
passage 450 communicates  with the ink supply hole 50,
the ink I is supplied to the ink jet  printing
apparatus through the ink supply needle 240 inserted
into  25 the ink supply hole 50. [0089] Next, the air
communicating path 150 from the air  introducing hole
100 to the upper ink containing chamber 370 will  be
described with reference to Figs. 8 to 12. [0090] When
an inner pressure of the ink cartridge 1 is reduced
30 with a consumption of the ink I in the ink
cartridge 1, air (gas)  flows from the air introducing
hole 100 to the upper ink containing  chamber 370 as
much as a reduced amount of the stored ink I.  [0091]
A small hole 102 that is provided in the air
introducing  hole 100 communicates with an one end of
a meandering passage 310 33 



formed on the rear side surface of the cartridge body
10. The  meandering passage 310 is formed lengthwise
and extends narrowly  from the air introducing hole
100 to the upper ink containing chamber  370 to
prevent moisture of ink from evaporating. Further, the
other 5 end of the meandering passage 310 is connected
to the gas-liquid  separating filter 70. [0092] A
through-hole 322 is formed on a bottom surface of the
gas-liquid separating chamber 70a constituting the
gas-liquid  separating filter 70, and communicates
with a space 320 formed on 10 the front side surface
of the cartridge body 10 through the  through-hole
322. In the gas-liquid separating filter 70, the
gas-liquid separating membrane 71 is disposed between
the  through-hole 322 and the other end of the
meandering passage 310.  The gas-liquid separating
membrane 71 has a meshed shape formed 15 of a textile
material that has a high water repellent property and
high oil repellent property. [0093] The space 320 is
formed on the right upper portion of  the upper ink
containing chamber when viewed from the front surface
of the cartridge body 10. In the space 320, a
through-hole 321 is 20 opened above the through-hole
322. The space 320 communicates with  an upper
connection passage 330 formed on the rear side surface
through the through-hole 321. [0094] The upper
connection passage 330 has partial flow  passages 333
and 337. The partial passage 333 extends from the  25
through-hole 321 along the long side in the right
direction, when viewed from the rear side surface, so
as to pass through the  uppermost surface of the ink
cartridge 1, that is, the uppermost  portion in the
gravity direction in a state where the ink cartridge
1 is mounted. The partial passage 337 is reversed in a
reverse 30 portion 335 at the vicinity of the short
side, passes through the  upper surface of the ink
cartridge 1, and extends up to a  through-hole 341
formed at the vicinity of the through-hole 321.
Further, the through-hole 341 communicates with the
ink trap  chamber 340 formed on the front side
surface. 34 



[0095] When the upper connection passage 330 is viewed
from the  rear side surface, a position 336 in which
the through-hole 341  is formed and a concave portion
332 which is caved more deeply than  the position 336
in the thickness-wise direction of the ink 5 cartridge
are provided in the partial passage 337 that extends
from  the reverse portion 335 to the through-hole 341.
A plurality of  ribs 331 are formed to partition the
concave portion 332. The  partial passage 333 that
extends from the through-hole 321 to the  reverse
portion 335 is formed to be shallower than the partial
10 passage 337 that extends the reverse portion 335 to
the through-hole  341. [0096] In the ink cartridge 1,
since the upper connection  passage 330 is formed in
the uppermost portion in the gravity  direction, the
ink I does not normally flow to the air introducing 15
hole 100 by passing through the upper connection
passage 330.  Moreover, the upper connection passage
330 has as a wide thickness  much as the ink I does
not flow backward by the capillary phenomenon  or the
like, and the concave portion 332 is formed in the
partial  passage 337. Accordingly, it is easy to trap
the ink I that flows  20 backward. [0097] The ink trap
chamber 340 is a rectangular parallelepiped  space
that is formed at the corner of the right upper
portion of  the cartridge body 10 when viewed from the
front surface. As shown  in Fig. 12, the through-hole
341 is opened in the vicinity of an 25 inner corner of
the left upper portion of the ink trap chamber 340
when viewed from the front side surface. Further, a
notch 342 is  formed at a front corner of the right
lower portion of the ink trap  chamber 340 in the
manner that a part of the rib 10a, which serves  as a
wall, is notched. Accordingly, the ink trap chamber
340 30 communicates with the connecting buffer chamber
350 through the  notch 342. The ink trap chamber 340
and the connecting buffer  chamber 350 are air
chambers that are provided so as to expand a  capacity
in the air communicating passage 150. Even when the
ink  I flows backward from the upper ink containing
chamber 370, the  35 



ink trap chamber 340 and the connecting buffer chamber
350 are  configured to hold the ink I so that the ink
I does not flow into  the air introducing hole 100 as
much as possible. The specific role  of the ink trap
chamber 340 and the connecting buffer chamber 350  5
will be described below. [0098] The connecting buffer
chamber 350 is a space that is  formed below the ink
trap chamber 340. A depressurization hole 110  for
extracting air when ink is injected is provided on the
bottom  surface 352 of the connecting buffer chamber
350. The through-hole 10 351 is opened in the
thickness-wise direction in the vicinity of  the
bottom surface 352 and in the downmost portion in the
gravity  direction when mounted on the ink jet
printing apparatus.  Accordingly, the connecting
buffer chamber 350 communicates with  a connecting
passage 360 formed on the rear surface through the  15
through-hole 351. [0099] The connecting passage 360
extends in a middle upward  direction when viewed from
the rear surface, and communicates with  the upper ink
containing chamber 370 through a through-hole 372
opened in the vicinity of the bottom wall of the upper
ink containing 20 chamber 370. The air communicating
passage 150 of the ink cartridge  1 is constituted by
constituents from the air introducing hole 100  to the
connecting passage 360. In the connecting passage 360,
a  meniscus is as slimly formed as a flow backward
flow of the ink  I does not occur. 25 [00100] In the
ink cartridge 1, as shown in Fig. 8, the
non-containing chamber 501 that does not contain the
ink I is  partitioned on the front surface of the
cartridge body 10, in  addition to the ink containing
chambers (the upper ink containing  chamber 370 and
390 and the buffer chamber 430), the air chambers 30
(the ink trap chamber 340 and the connecting buffer
350), and the  ink guide passages (the upstream ink
end sensor liquid guide passage  400 and the
downstream ink end sensor liquid guide passage 410)
described above. [00101] When viewed from the front
surface of the cartridge body  36 



10, the non-containing chamber 501 is partitioned in
an area close  to the hatched left side surface so as
to be inserted between the  upper ink containing
chamber 370 and the lower ink containing  chamber 390.
5 In addition, in the non-containing chamber 501, an
air  introducing hole 502 pierced through the rear
surface is provided  at the left upper corner in the
inner area thereof so as to  communicate with open air
through the air introducing hole 502. When the ink
cartridge 1 is depressurized and packed,  10 the
non-containing chamber 501 serves as a deaerating
chamber in  which a deaerating negative pressure is
accumulated. [00102] Even in the ink cartridge 1
described above, for example,  when the ink cartridge
1 separated from the carriage 200 during  the use
falls down or when the ink level of the ink containing
15 chambers 370, 390, and 430 is shaken due to the
outside vibration  or the like in a state where the
ink cartridge 1 is mounted on the  carriage 200, an
air may come in contact with the ink containing
chambers through the ink discharging port in the ink
containing  chambers in which the small amount of the
ink remains. Accordingly, 20 the bubble B may enter
into the ink guide passage that communicates  with the
ink discharging port. [00103] However, according to
the configuration of the  above-described ink
cartridge 1, the three ink containing chambers  370,
390, and 430 are mutually connected so as to form the
descending 25 connection and the ascending connection.
In this way, since the  liquid guide passage to the
ink supply hole 50 is configured to  have the upward
and downward winding passage, the ink I remaining  in
the descending liquid guide passage serves as the
barrier wall  that prevents the bubble B from flowing
to the downstream side. 30 For this reason, it is
difficult for the bubble B entering into  the ink
guide passage to flow into the downstream side. When
the ink cartridge 1 separated from the carriage 200
is overturned, the ink guide passage of the ascending
connection  serves as the descending connection to
block the downstream 37 



movement of the bubbles. That is, even when the top
and bottom of  the ink cartridge 1 is overturned, the
descending connection  enables the downstream movement
of the bubbles to be blocked.  [00104] The ink
containing chambers 390 and 430 that are 5 connected
in the second and subsequent stages function as the
trapping space for trapping the bubbles flowing from
the upper ink  containing chamber 370 on the upstream
side. For example, when the  ink cartridge 1 falls
sideward, the flow passage extending in an  up and
down direction extends in a horizontal direction. At
this 10 time, the descending connection of the
mutually ink containing  chambers does not
sufficiently block the movement of the bubbles.
However, even when such a case occurs, the upper
spaces of the ink  containing chambers 390 and 430
effectively function as the  trapping space for
trapping the inflow bubbles. Moreover, the ink 15 I
remaining in the ink containing chamber 390 and 430
serve as the  barrier wall for blocking the downstream
movement of the bubbles.  As a result, the bubbles are
reliably prevented from moving to the  downstream
side. [00105] The bubble B may enter from the upper
ink containing  20 chamber 370 to the ink guide
passage 380. However, as long as the  usable ink
remains in the downward winding ink guide passage 380
for allowing the ink containing chambers to
communicating with each  other or in the ink
containing chamber 390, the bubble B entering  into
the ink guide passage can be prevented from reaching
the 25 detection position of the ink residual quantity
sensor 31. As a  result, the problem that an amount of
disposed liquid increases  due to an erroneous
detection of the ink residual quantity sensor  31
caused by the bubble inflow can be solved. [00106] In
the above-described ink cartridge 1, three ink 30
containing chambers in one cartridge body are
partitioned. The  number of the ink containing chamber
equipped in the cartridge body  can be determined to
be 3 or more. The more the number of the ink
containing chamber increases, the more the positions
in which the  bubbles are trapped become multiple.
Accordingly, an ability to  38 



block the downstream movement of the bubbles is
improved. In  particular, the more the ink containing
chamber increases or the  descending connection and
the ascending connection are formed, the  more
reliably the bubbles can be prevented from reaching
the 5 detection position of the ink residual quantity
sensor. [00107] Next, when the ink I in the
above-described ink cartridge  1 is exhausted or is
lowered to a predetermined amount, a method  of
injecting ink into the used ink cartridge 1 according
to an  exemplary embodiment will be described with
reference to Figs. 13  10 and 14. [00108] First, an
ink re-filling apparatus used in the recovery  method
according to the exemplary embodiment will be
described.  As shown in Fig. 13, an ink re-filling
apparatus 600 includes an ink injecting mechanism 610
connected to an injection  15 port 601, which is
opened by a punching process in the cartridge  body
10, and a vacuum sucking mechanism 620 connected to
the ink  supply hole 50 of the cartridge body 10.
[00109] The ink injecting mechanism 610 includes an
ink tank 611  for storing the re-filled ink, a pump
613 for sending the ink stored  20 in the ink tank
611. to a flow passage 612 connected to the injection
port 601, and a valve 614 for opening/closing the flow
passage 612  between the pump 613 and the injection
port 601. [00110] The vacuum sucking mechanism 620
includes a vacuum pump  621 for generating a negative
pressure required for the vacuum  25 sucking; a liquid
guide passage 622 for allowing the negative pressure
generated by the vacuum pump 621 to apply to the ink
supply  hole 50; an ink trap 623 for being provided in
the liquid guide  passage 622, catching/collecting the
ink, which flows from the  cartridge body 10 to the
liquid guide passage 622 by means of the 30 vacuum
sucking, and protecting the vacuum pump 621 against
ink mist  or the like; and a valve 624 for
opening/closing the liquid guide  passage 622 between
the ink trap 623 and the ink supply hole 50.  [00111]
In the exemplary embodiment, in consideration of a
configuration or a function of the ink cartridge 1, a
position in 39 



which the injection port 601 communicating with the
upper ink  containing chamber 370 is formed in air
communicating passage 150  is determined in the
vicinity of a position opposite to the  through-hole
372 which is positioned in a downstream end of the 5
liquid guide passage 360 constituting a part of the
air  communicating passage 150. [00112] The injection
port 601 opposite to the through-hole 372  is opened
through the outer surface film 60 covering the rear
surface  of the cartridge body 10 so as to conform
with the through-hole 10 372. In the front end portion
of the flow passage 612 inserted into  the injection
port 601, for example, a sealing member or the like
for air-tightly allowing the flow passage 612 to
connect to the  through-hole 372 is provided by
tightly pressing against the  through-hole 372 and
attaching to the wall surface of the 15 circumference
of the through-hole 372. [00113] The injection port
601 on the cartridge body 10 formed  in the air
communicating passage 150 is formed so as to
communicate  with the uppermost upper ink containing
chamber 370 and the position  of the injection port
601 is not limited to the position opposite 20 the
through-hole 372. For example, in a case where the
injection  port 601 is formed on the rear surface of
the cartridge body 10,  as shown in Fig. 14, a proper
position P2 which interferes with  the meandering
passage 310 provided on the rear surface or the ink
guide passage 380 may be set as a position in which
the injection  25 port 601 is provided. [00114]
According to the exemplary embodiment, the used ink
cartridge 1 is recovered to a reusable ink cartridge
(reusable  liquid container) by, first, an injection
port-forming step of  opening the injection port 601
to the air communicating passage 30 150 so as to
communicate with the upper ink containing chamber 370,
a vacuum sucking step of sucking and removing the
residual ink and  residual air remaining in the inside
through the ink supply hole  50 by the vacuum sucking
mechanism 620, a liquid re-filling step  of injecting
a predetermined amount of ink through the injection
40 



port 601 by the ink injecting mechanism 610, and a
sealing step  of sealing the injection port 601 after
the liquid re-filling step.  [00115] Specifically, the
sealing step is a step by which the  injection port
601 is air-tightly closed by attaching or welding  5 a
sealing film or a tape, by a plug, or the like.
[00116] In the above-described ink recovery method of
the ink  cartridge 1 according to the exemplary
embodiment, a step of  re-filling the ink I into the
ink cartridge 1 is performed by the  step of opening
the injection port 601 to the air communicating 10
passage 150 for re-filling the ink I so as to
communicate with the  uppermost upper ink containing
chamber 370, re-filling the ink I,  sealing the
injection port 601, which are all the simple steps.
As a result, a processing cost is low in price and it
is not difficult  to re-fill an ink cartridge. 15
[00117] In the exemplary embodiment, the vacuum
sucking step of  sucking and removing the residual ink
and residual air remaining  in the inside from the ink
supply hole 50 is provided. Accordingly,  when the
liquid re-filling step of re-filling the predetermined
amount of the ink I through the injection port 601 is
performed, 20 the ink guide passages 380, 420, and 440
or the ink containing  chambers of the cartridge body
10 are controlled under the  depressurization
environment, and thus all the ink guide passages
including the ink supply hole 50 as well as the ink
containing  chambers 370, 390, and 430 can effectively
refill with the re-filled  25 ink I. [00118] Bubbles
that are mixed when the ink I is re-filled can  be
extracted through the ink supply hole 50 to the
outside by means  of the vacuum sucking, or inflow
bubbles can be dissolved/disappeared in the liquid
under the depressurization  30 environment in the
container formed by means of the vacuum sucking.
Accordingly, the bubble B mixed at the time of
re-filling the ink I does not float in the ink
containing chambers or the ink  guide passages or is
not attached to the wall surfaces of the flow
passages. For example, the problem that the ink
residual quantity  41 



sensor does not normally operate since the bubble B
remains in the  vicinity of the ink residual quantity
sensor can be solved.  [00119] Since the injection
port 601 is provided in the air  communicating passage
that communicates with the uppermost upper 5 ink
containing chamber 370, the ink can be injected into
all the  plurality of ink containing chambers equipped
in the cartridge body  10 and into the liquid guide
passages communicating with mutual  ink containing
chambers. Accordingly, in the recovered ink cartridge
1 into which  10 the ink is injected, the upward and
downward winding flow passage  is recovered in the ink
guide passage 380 that serves as an  descending liquid
guide passage by which the ink containing  chambers
are mutually connected and in the ink guide passage
420  that serves as an ascending liquid guide passage
by which the ink 15 containing chambers are mutually
connected. When the bubble B  occurs in the ink
containing chamber 370 on the upstream side, the  ink
I remaining in the descending liquid guide passage
serves as  the barrier wall for blocking the
downstream movement of the bubbles.  For this reason,
it is difficult for the bubble B entering into  20 the
ink guide passage 380 to flow to the downstream side.
In addition to the upward and downward winding flow
passage for allowing the ink containing chambers to be
mutually  connected, the upper spaces of the ink
containing chambers 390 and  430 on the downstream
side each serves as a space for trapping the 25 inflow
bubbles. Accordingly, the upper spaces prevent the
bubble  B from moving to the downstream side. [00120]
That is, the bubble trapping function of the liquid
guide  passages 380 and 420 for allowing the ink
containing chambers to  be mutually connected or the
bubble trapping function of the ink 30 containing
chambers 390 and 430 on the downstream side is
recovered  like a new manufactured ink cartridge 1.
Accordingly, like the new manufactured ink cartridge
1,  the bubble B entering from the ink containing
chambers to the ink  guide passages can be prevented
from reaching the detection 42 



position of the ink residual quantity sensor 31. As a
result, the  problem that an amount of disposed liquid
increases due to an  erroneous detection of the ink
residual quantity sensor 31 caused  by the bubble
inflow can be solved. 5 [00121] That is, in the method
of recovering the ink cartridge  1 according to the
exemplary embodiment, when the ink is injected  into
the used ink cartridge 1, the step of the ink
cartridge 1 can  be small, and moreover the ink can be
injected without damaging  the original function of
the ink cartridge 1. As a result, the 10 recovered ink
cartridge 1 can be manufactured in a low price.
[00122] When the ink cartridge recovered by such a
recovery  method is provided, the expected life span
of the liquid container  of the ink cartridge becomes
longer. Accordingly, the resources  can be saved and
the environmental pollution can be prevented. 15
Further, since a cost required to recover the ink
cartridge is  inexpensive, and the ink cartridge is
provided at a low price, a  running cost for the ink
jet printing apparatus can be reduced. Although the
position of the injection port 601 is in  the air
communicating passage 601 that communicates with the
20 uppermost upper ink containing chamber 370 in the
above exemplary embodiment, it is not limited to the
position. For example, an  injection port may be
formed on the outer surface film 60, the film  80 or
the cartridge body 10 so as to directly communicate
with the  uppermost upper ink containing chamber 370
that is positioned on  25 the most upstream side.
Specifically, the injection port can be formed by
boring  a hole in the outer surface film 60 covering
the cartridge body  10 so as to directly communicate
with the uppermost upper ink  containing chamber 70.
In addition, the cover member 20 is removed 30 and
thus the film 80 is exposed, and then the injection
port can  be formed by boring a hole in the film 80.
Further, the injection  hole can be formed by boring a
hole in the cartridge body 10 welded  with the film
60. [00123] Even when the injection hole is formed so
as to directly  43 



communicate with the uppermost upper ink containing
chamber 370,  as described above, a step of re-filling
the ink I into the ink  cartridge 1 is performed by
the step of opening the injection port  for re-filling
the ink I, re-filling the ink I, sealing the injection
5 port 601, which are all the simple steps. As a
result, a processing  cost is low in price and it is
not difficult to re-fill an ink  cartridge. [00124]
Since the injection port 601 is provided in the
uppermost  upper ink containing chamber, the ink can
be injected into all the  10 plurality of ink
containing chambers equipped in the cartridge body 10
and into the liquid guide passages communicating with
mutual  ink containing chambers. Accordingly, in the
recovered ink cartridge 1 into which  the ink is
injected, the upward and downward winding flow passage
15 is recovered in the ink guide passage 380 that
serves as an descending liquid guide passage by which
the ink containing  chambers are mutually connected
and in the ink guide passage 420  that serves as an
ascending liquid guide passage by which the ink
containing chambers are mutually connected. When the
bubble B 20 occurs in the ink containing chamber 370
on the upstream side, the  ink I remaining in the
descending liquid guide passage serves as  the barrier
wall for blocking the downstream movement of the
bubbles.  For this reason, it is difficult for the
bubble B entering into  the ink guide passage 380 to
flow to the downstream side. 25 In addition to the
upward and downward winding flow  passage for allowing
the ink containing chambers to be mutually  connected,
the upper spaces of the ink containing chambers 390
and  430 on the downstream side each serves as a space
for trapping the  inflow bubbles. Accordingly, the
upper spaces prevent the bubble  30 B from moving to
the downstream side. [00125] That is, the bubble
trapping function of the liquid guide  passages 380
and 420 for allowing the ink containing chambers to
be mutually connected or the bubble trapping function
of the ink  containing chambers 390 and 430 on the
downstream side is recovered  44 



like a new manufactured ink cartridge 1. Accordingly,
like the new manufactured ink cartridge 1,  the bubble
B entering from the ink containing chambers to the ink
guide passages can be prevented from reaching the
detection 5 position of the ink residual quantity
sensor 31. As a result, the  problem that an amount of
disposed liquid increases due to an  erroneous
detection of the ink residual quantity sensor 31
caused  by the bubble inflow can be solved. [00126] In
the ink cartridge 1 according to the exemplary 10
embodiment, the ink guide passage 420 by which the
pair of the ink  containing chambers are mutually
connected so as to form the  ascending connection is
connected to the lower ink containing  chamber 390 and
the buffer chamber 430 through the upstream ink  end
sensor liquid guide passage 400 and the downstream ink
end sensor 15 liquid guide passage 410. The lower ink
containing chamber 390 and  the buffer chamber 430 are
not connected by the ink guide passage  420. The
liquid container according to the invention is not
limited  to the above-described configuration. A pair
of the liquid  containing chambers can be mutually
connected so as to form the 20 descending connection
and the ascending connection in a series  shape where
they are alternated. [00127] In addition, in the ink
cartridge 1 according to the  exemplary embodiment,
after the ink guide passage 380 that serves  as the
descending connection, the ink guide passage 420 that
serves 25 as the ascending connection continues. Then,
after the ink guide  passage 440 that serves as the
ascending liquid guide passage, the  descending
connection is realized in the outlet flow passage 450.
The plural pairs of the combination of the descending
connection  and the ascending connection (the order of
the descending and the 30 ascending is no object) are
provided. When four liquid containing  chambers are
provided to the liquid container according to the
invention, the liquid containing chambers are mutually
connected  in the way that at least one descending
connection and ascending  connection are alternated.
The remaining liquid containing 45 



chambers can be connected so that the liquid flows are
the descending  connection and ascending connection,
or other connections such as  a horizontal connection
by which the liquid flows in a horizontal  direction
and the like can be properly employed. 5 [001281 The
liquid container manufactured according to the
invention is not limited to the ink cartridge
according to the  exemplary embodiment. In addition,
the liquid consuming device  having a
container-attached portion on which the liquid
container  according to the invention is mounted is
not limited to the ink 10 jet printing apparatus
according to the exemplary embodiment.  The liquid
consuming device corresponds to various  apparatuses
which include the container-attached portion which the
liquid container is attached to and detached from, and
which the  liquid contained in the liquid container
are supplied to. Specific 15 examples of the liquid
consuming device include an apparatus having  a color
material ejecting head used for manufacturing a color
filter  such as a liquid crystal display, an apparatus
having an electrode  material (conductive paste)
ejecting head used for forming an  electrode such as
an organic EL display, and a field emission display 20
(FED), an apparatus having a bioorganic matter
ejecting head used  for manufacturing a biochip, an
apparatus having a sample ejecting  head used for a
precision pipette, and the like. 46 CLAIMS  [1] A
method of injecting a liquid into a liquid container
detachably mounted on a liquid consuming device, the
liquid  container comprising: 5 a liquid containing
chamber in which the liquid is contained;  a liquid
supply hole connectable to the liquid consuming
device; a liquid guide passage for guiding the liquid
contained in  the liquid containing chamber to the
liquid supply hole; 10 an air communicating passage
communicating the liquid  containing chamber with an
air; and a liquid residual quantity sensor provided in
the liquid guide  



passage and for outputting different signals between
in a case where  the liquid guide passage is filled
with the liquid and in a case 15 where the liquid
guide passage includes air entered thereinto,  wherein
the liquid containing chamber includes at least three
liquid containing chambers, and wherein the liquid
containing chambers are mutually connected  in series
so as to alternate a descending connection where a
pair  20 of the liquid containing chambers are
mutually connected so that a liquid flow in the liquid
guide passage is a descending flow from  above to
below and an ascending connection where a pair of the
liquid  containing chambers are mutually connected so
that the liquid flow  in the liquid guide passage is
an ascending flow from below to above,  25 the method
comprising: forming an injection port, which
communicates with the liquid  containing chamber, in
the air communicating passage;  injecting a
predetermined amount of liquid through the  injection
port; and 30 sealing the injection port after
injecting the liquid.  [2] A liquid container
detachably mounted on a liquid consuming  device, the
liquid container comprising: a liquid containing
chamber in which the liquid is contained;  a liquid
supply hole connectable to the liquid consuming  47
device;  a liquid guide passage for guiding the liquid
contained in the liquid containing chamber to the
liquid supply hole;  an air communicating passage
communicating the liquid  5 containing chamber with an
air; and a liquid residual quantity sensor provided in
the liquid guide  passage and for outputting different
signals between in a case where  the liquid guide
passage is filled with the liquid and in a case  where
the liquid guide passage includes air entered
thereinto, 10 wherein the liquid containing chamber
includes at least three  liquid containing chambers,
wherein the liquid containing chambers are mutually
connected  



in series so as to alternate a descending connection
where a pair  of the liquid containing chambers are
mutually connected so that 15 a liquid flow in the
liquid guide passage is a descending flow from  above
to below and an ascending connection where a pair of
the liquid  containing chambers are mutually connected
so that the liquid flow  in the liquid guide passage
is an ascending flow from below to above;  and 20
wherein an injection port communicating with the
liquid  containing chamber is formed in the air
communicating passage, a  predetermined amount of
liquid is injected through the injection  port, and
the injection port is sealed after injecting the
liquid.  [3] A method of injecting a liquid into a
liquid container 25 detachably mounted on a liquid
consuming device, the liquid  container comprising: a
liquid containing chamber in which the liquid is
contained;  a liquid supply hole connectable to the
liquid consuming  device; 30 a liquid guide passage
for guiding the liquid contained in  the liquid
containing chamber to the liquid supply hole; and  an
air communicating passage communicating the liquid
containing chamber to an air, wherein the liquid
containing chamber includes at least three  48 liquid
containing chambers, and wherein the liquid containing
chambers are mutually connected  so as to have a
descending connection where a pair of the liquid
containing chambers are mutually connected so that a
liquid flow 5 in the liquid guide passage is a
descending flow from above to below  and an ascending
connection where a pair of the liquid containing
chambers are mutually connected so that the liquid
flow in the liquid  guide passage is an ascending flow
from below to above, the method comprising: 10 forming
an injection port, which communicates with the liquid
containing chamber, in the air communicating passage;
injecting a predetermined amount of liquid through the



injection port; and sealing the injection port after
injecting the liquid. 15 [4] The method according to
Claim 3, characterized in that the  liquid container
includes a plurality of combinations of the
descending connection and the ascending connection.
[5] The method according to Claim 3 or 4,
characterized in that  the liquid container further
comprises a liquid residual  20 quantity sensor for
outputting different signals between in a case where
the liquid guide passage is filled with the liquid and
in  a case where the liquid guide passage includes air
entered  thereinto, and the liquid residual quantity
sensor is provided on a more  25 downstream side than
the descending connection and the ascending
connection in the liquid guide passage. [6] A liquid
container detachably mounted on a liquid consuming
device, the liquid container comprising: a liquid
containing chamber in which the liquid is contained;
30 a liquid supply hole connectable to the liquid
consuming  device; a liquid guide passage for guiding
the liquid contained in  the liquid containing chamber
to the liquid supply hole; and  an air communicating
passage communicating the liquid 49 containing chamber
with an air, wherein the liquid containing chamber
includes at least three  liquid containing chambers,
wherein the liquid containing chambers are mutually
connected  5 so as to have a descending connection
where a pair of the liquid  containing chambers are
mutually connected so that a liquid flow  in the
liquid guide passage is a descending flow from above
to below  and an ascending connection where a pair of
the liquid containing  chambers are mutually connected
so that the liquid flow in the liquid 10 guide passage
is an ascending flow from below to above, and  wherein
an injection port communicating with the liquid
containing chamber is formed in the air communicating
passage, a  



predetermined amount of liquid is injected through the
injection  port, and the injection port is sealed
after injecting the liquid. 15 [7] The liquid
container according to Claim 6, characterized in  that
the liquid container includes a plurality of
combinations of  the descending connection and the
ascending connection. [8] The liquid container
according to Claim 6 or 7, characterized  in that 20
the liquid container further comprises a liquid
residual  quantity sensor for outputting different
signals between in a case  where the liquid guide
passage is filled with the liquid and in  a case where
the liquid guide passage includes air entered
thereinto, and 25 the liquid residual quantity sensor
is provided on a more  downstream side than the
descending connection and the ascending  connection in
the liquid guide passage. [9] The liquid container
according to any one of Claims 6 to 8,  characterized
in that the air communicating passage is provided  30
with an air chamber for preventing the liquid from
leaking from  the liquid containing chamber. [10] The
liquid container according to any one of Claims 6 to
9,  characterized in that at least a part of the air
communicating  passage passes through an uppermost
portion in a gravity direction  50 of the liquid
container. [11] The liquid container according to any
one of Claims 6 to 10,  characterized in that the air
communicating passage is provided  with a gas-liquid
separating filter for allowing a gas to pass 5
therethrough and preventing a liquid from passing
therethrough.  [12] The liquid container according to
any one of Claims 6 to 11,  characterized in that the
liquid container is packed in a  depressurized pack
sealed so that an inner pressure is below an  air
pressure. 10 [13] A method of injecting a liquid into
a liquid container  detachably mounted on a liquid
consuming device, the liquid  container comprising: 



a liquid containing chamber in which the liquid is
contained;  a liquid supply hole connectable to the
liquid consuming  15 device; a liquid guide passage
communicating the liquid containing  chamber and the
liquid supply hole with each other; and an air
communicating passage communicating the liquid
containing chamber with an air, 20 wherein the liquid
containing chamber includes at least three  liquid
containing chambers, and wherein the liquid containing
chambers are mutually connected  so as to have a
descending connection where a pair of the liquid
containing chambers are mutually connected so that a
liquid flow 25 in the liquid guide passage is a
descending flow from above to below  and an ascending
connection where a pair of the liquid containing
chambers are mutually connected so that the liquid
flow in the liquid  guide passage is an ascending flow
from below to above, the method comprising: 30 forming
an injection port on the liquid containing chamber
positioned on the most upstream side; injecting a
predetermined amount of liquid through the  injection
port; and sealing the injection port after injecting
the liquid.  51 [14] The method according to Claim 13,
characterized in that the  liquid container includes a
plurality of combinations of the  descending
connection and the ascending connection. [15] The
method according to Claim 13 or 14, characterized in
that  5 the liquid container further comprises a
liquid residual  quantity sensor for outputting
different signals between in a case  where the liquid
guide passage is filled with the liquid and in  a case
where the liquid guide passage includes air entered
thereinto, and 10 the liquid residual quantity sensor
is provided on a more  downstream side than the
descending connection and the ascending  connection in
the liquid guide passage. 



[16] A liquid container detachably mounted on a liquid
consuming  device, the liquid container comprising: 15
a liquid containing chamber in which the liquid is
contained;  a liquid supply hole connectable to the
liquid consuming  device; a liquid guide passage
communicating the liquid containing  chamber and the
liquid supply hole with each other; and 20 an air
communicating passage communicating the liquid
containing chamber to an air, wherein the liquid
containing chamber includes at least three  liquid
containing chambers, wherein the liquid containing
chambers are mutually connected  25 so as to have a
descending connection where a pair of the liquid
containing chambers are mutually connected so that a
liquid flow  in the liquid guide passage is a
descending flow from above to below  and an ascending
connection where a pair of the liquid containing
chambers are mutually connected so that the liquid
flow in the liquid 30 guide passage is an ascending
flow from below to above; and  wherein an injection
port is formed on the liquid containing  chamber
positioned on the most upstream side, a predetermined
amount of liquid is injected through the injection
port, and the  injection port is sealed after
injecting the liquid. 52 [17] The liquid container
according to Claim 16, characterized in  that the
liquid container includes a plurality of combinations
of  the descending connection and the ascending
connection. [18] The liquid container according to
Claim 16 or 17,  5 characterized in that the liquid
container further comprises a liquid residual
quantity sensor for outputting different signals
between in a case  where the liquid guide passage is
filled with the liquid and in  a case where the liquid
guide passage includes air entered  10 thereinto, and
the liquid residual quantity sensor is provided on a
more  downstream side than the descending connection
and the ascending  



connection in the liquid guide passage. [19] The
liquid container according to any one of Claims 16 to
18,  15 characterized in that the air communicating
passage is provided  with an air chamber for
preventing the liquid from leaking from  the liquid
containing chamber. [20] The liquid container
according to any one of Claims 16 to 19,
characterized in that at least a part of the air
communicating  20 passage passes through an uppermost
portion in a gravity direction  of the liquid
container. [21] The liquid container according to any
one of Claims 16 to 20,  characterized in that the air
communicating passage is provided  with a gas-liquid
separating filter for allowing a gas to pass 25
therethrough and preventing a liquid from passing
therethrough.  [22] The liquid container according to
any one of Claims 16 to 21,  characterized in that the
liquid container is packed in a  depressurized pack
sealed so that an inner pressure is below an  air
pressure. 30 [23] A liquid container detachably
mounted on a liquid consuming  device, the liquid
container comprising: a liquid containing chamber in
which the liquid is contained;  a liquid supply
portion connectable to the liquid consuming  device;
53 a liquid guide passage communicating the liquid
containing  chamber and the liquid supply portion with
each other; and an air communicating passage
communicating the liquid  containing chamber with an
air, 5 wherein the liquid containing chamber includes
at least three  liquid containing chambers, wherein
the liquid containing chambers are mutually connected
so as to have a descending connection where a pair of
the liquid  containing chambers are mutually connected
so that a liquid flow 10 in the liquid guide passage
is a descending flow from above to below  and an
ascending connection where a pair of the liquid
containing  chambers are mutually connected so that
the liquid flow in the liquid  



guide passage is an ascending flow from below to
above, and wherein the liquid container further
comprises: a film member  15 forming at least a part
of the air communicating passage; and a  sealing
portion at which an injection port which is formed on
the  film member forming the air communicating passage
and which is  communicated with the liquid containing
portion is sealed. [24] The liquid container according
to Claim 23, wherein the  20 sealing portion is formed
by a film or a plug. [25] The liquid container
according to Claim 23 or 24, further  comprising a
liquid detecting portion provided in the liquid guide
passage and for outputting different signals between
in a case where  the liquid guide passage is filled
with the liquid and in a case 25 where the liquid
guide passage includes air entered thereinto.  [26] A
liquid container detachably mounted on a liquid
consuming  device, the liquid container comprising: at
least three liquid containing chambers; a liquid
supply portion connectable to the liquid consuming  30
device; a liquid guide passage communicating the
liquid containing  chambers and the liquid supply
portion; and an air communicating passage
communicating the liquid  containing chamber to an
air, 54 wherein the liquid containing chambers are
mutually  connected so as to have a descending
connection where a pair of  the liquid containing
chambers are mutually connected so that a  liquid flow
in the liquid guide passage is a descending flow from
5 above to below and an ascending connection where a
pair of the liquid  containing chambers are mutually
connected so that the liquid flow  in the liquid guide
passage is an ascending flow from below to above;  and
wherein the liquid container further comprises: a film
member  10 forming the liquid containing chamber
positioned on the most  upstream side; and a sealing
portion at which an injection port  which is formed on
the film member and which is communicated with  



the liquid containing portion is sealed. [27] The
liquid container according to Claim 26, wherein the
15 sealing portion is formed by a film or a plug. [28]
The liquid container according to Claim 26 or 27,
further  comprising a liquid detecting portion
provided in the liquid guide  passage and for
outputting different signals between in a case where
the liquid guide passage is filled with the liquid and
in a case 20 where the liquid guide passage includes
air entered thereinto.  [29] A method of manufacturing
a liquid container detachably  mounted on a liquid
consuming device, the liquid container  comprising: a
liquid containing chamber in which the liquid is
contained;  25 a liquid supply hole connectable to the
liquid consuming  device; a liquid guide passage for
guiding the liquid contained in  the liquid containing
chamber to the liquid supply hole; an air
communicating passage communicating the liquid  30
containing chamber with an air; and a liquid residual
quantity sensor provided in the liquid guide  passage
and for outputting different signals between in a case
where  the liquid guide passage is filled with the
liquid and in a case  where the liquid guide passage
includes air entered thereinto,  55 wherein the liquid
containing chamber includes at least three  liquid
containing chambers, and wherein the liquid containing
chambers are mutually connected  in series so as to
alternate a descending connection where a pair  5 of
the liquid containing chambers are mutually connected
so that a liquid flow in the liquid guide passage is a
descending flow from  above to below and an ascending
connection where a pair of the liquid  containing
chambers are mutually connected so that the liquid
flow  in the liquid guide passage is an ascending flow
from below to above,  10 the method comprising:
forming an injection port, which communicates with the
liquid  containing chamber, in the air communicating
passage;  



injecting a predetermined amount of liquid through the
injection port; and 15 sealing the injection port
after injecting the liquid.  [30] A method of
manufacturing a liquid container detachably  mounted
on a liquid consuming device, the liquid container
comprising: a liquid containing chamber in which the
liquid is contained;  20 a liquid supply hole
connectable to the liquid consuming  device; a liquid
guide passage for guiding the liquid contained in  the
liquid containing chamber to the liquid supply hole;
and  an air communicating passage communicating the
liquid 25 containing chamber to an air, wherein the
liquid containing chamber including at least  three
liquid containing chambers, and wherein the liquid
containing chambers are mutually connected  so as to
have a descending connection where a pair of the
liquid  30 containing chambers are mutually connected
so that a liquid flow in the liquid guide passage is a
descending flow from above to below  and an ascending
connection where a pair of the liquid containing
chambers are mutually connected so that the liquid
flow in the liquid  guide passage is an ascending flow
from below to above, 56 the method comprising: forming
an injection port, which communicates with the liquid
containing chamber, in the air communicating passage;
injecting a predetermined amount of liquid through the
5 injection port; and sealing the injection port after
injecting the liquid.  [31] The method according to
Claim 30, characterized in that the  liquid container
includes a plurality of combinations of the
descending connection and the ascending connection. 10
[32] The method according to Claim 30 or 31,
characterized in that  the liquid container further
comprises a liquid residual  quantity sensor for
outputting different signals between in a case  



where the liquid guide passage is filled with the
liquid and in  a case where the liquid guide passage
includes air entered 15 thereinto, and the liquid
residual quantity sensor is provided on a more
downstream side than the descending connection and the
ascending  connection in the liquid guide passage.
[33] A method of manufacturing a liquid container
detachably  20 mounted on a liquid consuming device,
the liquid container  comprising: a liquid containing
chamber in which the liquid is contained;  a liquid
supply hole connectable to the liquid consuming
device; 25 a liquid guide passage communicating the
liquid containing  chamber and the liquid supply hole
with each other; and an air communicating passage
communicating the liquid  containing chamber with an
air, wherein the liquid containing chamber includes at
least three  30 liquid containing chambers, and
wherein the liquid containing chambers are mutually
connected  so as to have a descending connection where
a pair of the liquid  containing chambers are mutually
connected so that a liquid flow  in the liquid guide
passage is a descending flow from above to below  57
and an ascending connection where a pair of the liquid
containing  chambers are mutually connected so that
the liquid flow in the liquid  guide passage is an
ascending flow from below to above, the method
comprising: 5 forming an injection port on the liquid
containing chamber  positioned on the most upstream
side; injecting a predetermined amount of liquid
through the  injection port; and sealing the injection
port after injecting the liquid. 10 [34] The method
according to Claim 33, characterized in that the
liquid container includes a plurality of combinations
of the  descending connection and the ascending
connection. 



[35] The method according to Claim 33 or 34,
characterized in that  the liquid container further
comprises a liquid residual  15 quantity sensor for
outputting different signals between in a case where
the liquid guide passage is filled with the liquid and
in  a case where the liquid guide passage includes air
entered  thereinto, and the liquid residual quantity
sensor is provided on a more  20 downstream side than
the descending connection and the ascending
connection in the liquid guide passage. 58 


