
TITLE  METHOD OF LIQUID FILLING OF CARTRIDGE, LIQUID
FILLING DEVICE, AND  CARTRIDGE BACKGROUND OF THE
INVENTION [0001] The present invention relates to a
method of filling  liquid into a cartridge of a liquid
jet apparatus such as a printer,  display
manufacturing device, electrode forming device, or
biochip  manufacturing device having a liquid jet head
that jets liquid  droplets through openings of nozzles
. The present invention also  relates to a liquid
filling device, and a cartridge. [0002] Even though a
liquid jet apparatus having a liquid jet  head that
jets liquid droplets through openings of nozzles jets
various kinds of liquid, what is most widely known is
a recording  head mounted on an ink jet recording
device- Therefore, the ink  jet recording device will
be used as an example for the description.  [0003] The
ink jet recording device includes a liquid jet head
that ejects liquid, such as ink, and records images
such as letters,  figures or the like; and a cartridge
that stares the liquid, such  as ink, which is to be
supplied to the liquid jet head, and, in  general, the
cartridge can be detached from the ink jet recording
device for replacement. When the ink in the cartridge
is used  up, and thus images cannot be recorded,
images can be recorded  again by replacing the used
cartridge storing no ink with a brand-new  cartridge
storing ink. [00041 In recent years, it has been
sought that the used cartridge  is injected with ink
for recycling, since serious problems such  as
increase of waste and environmental load occur when
the used  cartridge is disposed after a single-time
usage. [00053 In order to reuse the used cartridge,
there is proposed  a refilling method of the ink
cartridge of the ink jet -recording  device, in which
ink remaining in an ink bag is discharged and  a
specified amount of ink is injected into the ink bag
(for example,  see Patent Document 1) . In the method
disclosed in Patent Document  1, the ink bag is
pressed by a pressing plate in a low-pressure - 1
chamber in order to discharge the ink remaining in the
ink bag,  



and then the specified amount of ink is injected into
the ink bag.  [0006] In addition, there is proposed a
method of ink replenishment, through which ink is
replenished into the used  cartridge storing no ink
(see Patent Document 2) In the method  disclosed in
Patent Document 2, ink is replenished by a
replenishing  unit while a suction unit is sucking the
ink in an ink tank.  [0007] Patent Document 1:
Japanese Patent Laid-Open No.  10-193635 [0008] Patent
Document 2: Japanese Patent Laid-Open No.  11-207990
[0009] However, in the method disclosed in Patent
Document It  the specified amount of ink is injected
into the ink bag while  the ink bag is pressed by the
pressing plate in the low-pressure  chamber and thus
the ink remaining in the ink bag is discharged.
Therefore, the method cannot be applied to a hard case
cartridge  having a fixed shape. In addition, since
the ink is discharged  from the irk bag by a device
having a vertically movable pressing  plate in the
low-pressure chamber, the configuration of the device
and the process become complicated. As a result, the
recycling  cost increases. [0010] In addition, in the
method disclosed in Patent Document  2, since ink is
replenished while the ink in the cartridge (ink  tank)
is being sucked, the degassed rate of the cartridge
can be  decreased, or a great amount of deteriorated
ink can remain in  the ink bag due to the increased
viscosity thereof (the viscosity  is increased by
drying) so as to be mixed with the replenished  ink,
or the replenished ink can contain many air bubbles,
and thereby  it is highly likely that the ink cannot
ensure a required quality  when reused. In contrast,
when it is sought that the remaining  ink is
discharged completely, it is likely that the
replenished  ink can be mixed with the remaining ink
then discharged, and thereby  the amount of
replenished ink can be decreased. That is, it is
difficult to ensure the quality and yield of the ink
of the recycled  cartridge at the same time, and
thereby the both methods are not  satisfactory.
Furthermore, since ink is injected from a supplying 2 



Opening that supplies ink into a printer or the like
and then held  in an ink holding member in the
cartridge., the ink followiiig direction  during
suction or injection is opposite to the ink following
directiori  during using, and the ink bubbles so as to
remain in the form of  air bubbles in the cartridge.
As a result, it is likely to cause  the inferior
jetting of the jet head while the recycled cartridge
is being used. [0011] As described above, Patent
Documents 1 and 2 never mention  how to ensure the
yield of the cartridge by sealing the  ink-refilled
recycled cartridge reliably, much less study about the
above matter.  00121 Further, Patent Documents 1 and 2
never mention how to  remove the air bubbles in a
recycled cartridge and how to prevent  the
infe-riorjstting of the liquid jet head when the
recycled cartridge  i a used, much less study about
the above matters. SUMMARY OF THE INVENTION [0013] An
advantage of the invention is to provide a method  of
and a device for effectively filling liquid into a
cartridge,  and thG  cartridge manufactured by the
method and/or the device.  [00141 Another advantage of
the invention is to provide a method  of refilling
liquid into a cartridge that effectively refills
liquid  into the used cartridge in the liquid jet
apparatus and a liquid  refilling device. (00151
Another advantage of the invention is to provide a
method  of refilling liquid into a cartridge that
ensures the yield of  the cartridge by refilling
liquid effectivelyin to the used cartridge  in  the
liquid jet apparatus and then sealingthe
ink-refilledrecycled   cart-ridge reliably, a liquid
-t7 efilling device and a refilling  cartridge. [0016]
Yet another advantage of the inveritio  is to provide
a method of refilling liquid into a cartridge that
refills liquid  effectively into the used cartridge in
the liquid jet apparatus  and prevents inferior
jetting of the liquid Jet head when the recycled
cartridge is used and a liquid refilling device.
[0017] Still another advantage of the invention is to
provide  a method of filling liquid into a cartridge
that fills liquid  effectively  into the cartridge
mountable to a liquid jet apparatus 



- 3  and prevents inferior jetting of the liquid jet
head, and a liquid  filling device. [0018] In order to
achieve at least one of the above advantages,  a
method of refilling liquid into a cartridge according
to the  present invention can refill liquid into a
used cartridge having  an opening communicating with
an interior of the used cartridge  and a first film
welded to an originally welded surface around  the
opening to seal the opening, and includes: a film
removing  process, in which the first film is removed
in order to communicate  the opening with an exterior
of the used cartridge; a liquid injecting  process; in
which liquid is injected into the used cartridge
through  the opening communicated in the film removing
process; and a rewelding  process, in which a second
film is rewelded using a surface other  than the
originally welded surface as a rewelded surface
(hereinafter  referred to as 'rewelded surface') in
order to seal again the opening,  through which the
liquid has been injected in the liquid injecting
process. [0019] In addition, in order to achieve at
least one of the  advantages, a device of refilling
liquid into a cartridge according  to the invention
can refill liquid into a used cartridge having  an
opening communicating with an interior of the used
cartridge  and a first film welded to an originally
welded surface around  the opening to seal the
opening, and includes: a film removing  unit that
removes the first film in order to communicate the
opening  with the exterior of the used cartridge; a
liquid injecting unit  that injects liquid into the
used cartridge through the opening  communicated by
the film removing unit; and a rewelding unit that
rewelds a second film using a surface other than the
originally  welded surface as a rewelded surface in
order to seal again the  opening, through which the
liquid has been injected by the liquid  injecting
unit. [0020] Furthermore, in order to achieve at least
one of the  advantages, a refilling cartridge
according to the invention is  a cartridge
manufactured by refilling liquid into a used cartridge
having an opening communicating with an interior of
the used cartridge  



and a first film welded to an originally welded
surface around 4 the opening to seal the opening, in
which the first film is removed  in order to
communicate the opening with an exterior of the used
cartridge, and a second film i.9 rewelded  using a
surface other  than the originally welded surf ace a5
a rewelded  surface in order  to seal 'the opening
again after the liquid is injected. [0021] That is, in
the method of refilling liquid into a cartridge  and
the liquid refilling device of the invention, the
first film  welded around the opening of the used
cartridge to seal the opening  that communicates with
the interior of the cartridge is removed  in order to
communicate the opening, and them the liquid is
injected  into the -used cartridge though the opening
that has been made open.  Then, the second film is
rewelded  using a surface other than the originally
welded surface as a rewelded  surface in order to seal
the opening, through which the liquid has been
injected. [0022] As a result, it is possible to obtain
a welding quality  ensuring a welding strength having
no liquid leakage with no change  in the shape of the
cartridge. in addition, since the second film  is
rewelded  using a surf ace other than an originally
welded surf ace  as a rewelded  surface, the
reliability of the welding improves. In this case,, if
a film which is the same as the originally attached
film is used, the reliability against the lifespan
deterioration  can be ensured. As described above,
since the used cartridge can  be recycled effectively
with a simple process, a user ca be provided  with a
high-quality used cartridge at a low rGcycling  cost.
Furtharmore, since the used cartridge can be reused by
injecting  liquid into the cartridge, the decrease in
environmental load  accompanied by the reduction of
waste and the cost down owing to  the reusing of parts
can be achieved, so that users can he provided  with
cartridge at a low price. In this case, if a film
which is  the same as the originally attached film is
used, the reliability  against the lifespan
deterioration can be ensured. f00231 In the method of
refilling liquid into a cartridge  according to the
invention, if the rewelded surface is formed at  a
recessed portion around the opening that is deeper
than the  



originally welded surface, the rewelded surface is
deeper then  the other adjacent portion and thus
covered with the first film. 5 Therefore, the rewelded
surface is rarely damaged while the  cartridge is
being Used. Asaresult, the second  filmcanbe rewelded
to a surface with no damage, which leads to reliable
rewelding  of the second film. [0024] In the method of
refilling liquid into a cartridge  according to the
invention, an inclined surface inclined downward
toward the interior of the cartridge from an edge of
the opening  is formed at the opening of the
cartridge, and if the second film  is r(~!welde d to
the inclined surface, the second filing is rewelded
to the inclined surface that is inclined downward to
the interior  of the cartridge froin  the edge of the
opening. Therefore, the  f ilm caT i be rewelded  to
the inclined surface easily with a welding  jig. As a
result, the opening cart be sealed more reliably.
[00253 In the method of refilling liquid into a
cartridge  according to the invention, the cartridge
has a pressure control  valve that controls the supply
pressure of the liquid at a liquid  supplying opening
that supplies the Iiquid to the liquid jet apparatus,
and if the cartridge holds the liquid therein by the
pressure control  of the pressure control valve, the
liquid is injected in the same  direction as the
liquid flowing direction when the cartridge is  used.
Therefore, the liquid can be injected  sinoothly while
air  bubbles seldom enter or remain. (0026] In the
method of refilling liquid iiito  a cartridge
according to the invention, the cartridge has the
liquid supplying  opening that supplies the liquid to
the liquid jet apparatus, and  if the liquid remaining
in the used cartridge is extracted from  the liquid
supplying opening (liquid extracting process) prior
to the liquid injecting process,, the liquid is
injected into the  cartridge after the irik  remaining
in the used cartridge is extracted,  and thereby the
effect of the inferior liquid can be decreased. lz~
addition, since the liquid remaining in the cartridge
is extracted  through the liquid supplying opening,
durinq the  li-quid extracting  process, the liquid
flows in the same direction as the liquid flowing  



direction when the cartridge is used, and thereby the
liquid can  be extracted smoothly. Furthermore, since
it is possible to use  an extracting tool having the
same configuration as that of the liquid jet
apparatus, COMMOh Parts cari be used for the device
and  the tool, which leads to the reduction of the
device cost, and  the liquid can be extracted
smoothly. [0027] In the method of refilling liquid
into a cartridge  according to the invention., if
liquid is injected into the cartridge,  from which the
remaining liquid has been extracted in the liquid
extracting process through the opening, not through
the liquid  supplying opening in the liquid injecting
process, the liquid can  be injected efficiently in a
short time while no air bubbles enter.  [00291 In the
method of refilling liquid into a cartridge  according
to the invention, if the opening is an opening
communicating  with an ink reservoir chamber upstream
of the pressure control  valve, the liquid is injected
in the same direction az the liquid  flowing direction
when the cartridge is used. Therefore,  theliquid  can
be injected smoothly while air bubbles seldom enter or
remain.  [00291 in the method of refilling liquid into
a cartridge  according to the invention, if the first
film on the opening is  removed by f o-rming a
through-hole in the first film on the opening  when
the f ir~st f ilm on the opening is removed in th.e
film removing  process, and the opening can he made
open with no damage to the  cartridge or the like by
forming the through-holG in the first  film on the
opening when liquid is injected into the cartridge
through the opening in the liquid injecting process,
the rewelded  surface is rarely damaged. Therefore,
the second film can be  rewelded to a surface with no
damage, which leads to reliable rewelding  of the
second film. in addition, the liquid can be injected
effecti~Tely in a short time while no air bubbles
enter. [00301 According to the refilling cartridge of
the invention,  users can reuse the refilling
cartridge having welding quality  that ensures welding
strength including no liquid leakage with  no change
in the shape of the cartridge. In addition, since the
second film is rewelded using a surface other than an
originally  welded surface as a rewelded surface, the
welding reliability  



increases, and the user satisfaction improves. In this
case, if  a film which is the same as the originally
attached film is used,  the reliability against the
lifespan deterioration can be ensured. 7 Furthermore,,
since the used cart-ridge Carl he reused by injecting
liquid into the cartridge, the decrease in.
environmental load  accompanied by the reduction of
waste and the cost down owing to  the reusing of parts
can be achieved, so that users can be provided  with
cartridge at a low price. As descibed above, since the
-used  cartridge can -be recycled effectively with a
simple process, a  user can be provided with a
high-quality used cartridge at a low  recycling cost.
[00311 In order to achieve at least one of the above
advantages,  a method of f illing liquid into a
cartridge according to the present  invention can fill
liquid into a cartridge mountable to a liquid  jet
apparatus, and includes a -liquid injecting process of
injecting  liquid into the cartridge; and a suction
process of sucking a  predetermined amount of liquid
from the inside thereof through  a liquid supplying
opening, through which the cartridge supplies  the
liquid to the liquid jet apparatus, after the liquid
is injected  in the liquid injecting proces5. [00321
In addition, in order to achieve at least one of the
above advantages, a device of filling liquid into a
cartridge  according to the invention can f ill liquid
into a cartridge mountable  to a liquid jet apparatus,
and includes a liquid injecting unit  that injects
liquid into the cartridge; and a suction unit that
sucks a predetermined amount of liquid f rom the
inside of the cartridge  through a liquid supplying
opening, through which the cartridge  supplies the
liquid to the liquid jet apparatus, after the liquid
is injected by the liquid injecting unit. [00331 That
is, according to the method of filling liquid into  a
cartridge and the liquid f i I ling device according
to the invention,  after liquid is injected into the
cartridge, a predetermined ainount  of liquid is
sucked from the inside of the cartridge through the
liquid supplying opening that supplies the liquid to
the liquid  jet apparatus. 



[0034) Therefore, if the predetermined amouTit of
liquid is sucked  f rom the ins i de o f the cartri
dge through the 1 i qui d,5upplying opening  after the
injection of the liquid, air bubbles rarely remain in
the cartridge. In addition, since the air -bubbles
near the liquid - 8  supplying opening that influence
on the jetting performance of  the jet head most can
be removed, it is possible to ensure the  jetting
characteristic of the liquid jet apparatus. In
particular,  in case where the invention is applied to
the used cartridge, it  is possible to ensure the
jetting characteristic of the liquid  jet apparatus in
the used cartridge as great as that of new cartridge.
Furthermore, since no external pressure is applied
when the air  bubbles are removed, the cartridge is
rarely damaged, and the  cartridge can be recycled
more times. As described above, in  particular, in the
case where the invention is applied to the used
cartridge, since the used cartridge can be recycled
effectively  with a simple process, a user can be
provided with a high-quality  used cartridge at a low
recycling cost. Furthermore, since the  used cartridge
can be reused by injecting liquid into the cartridge,
the decrease in environmental load accompanied by the
reduction  of waste and the cost down owing to the
reusing of parts can be  achieved, and thereby users
can be provided with cartridge at a  low price. [0035]
In the embodiment of the invention, the cartridge has
a pressure control valve that controls the supplying
pressure of  the liquid at the liquid supplying
opening, and since no absorbing  material or the like
that holds the liquid in a liquid reservoir  chamber
of the cartridge exists in the case of a cartridge,
in.  which the liquid is held by the pressure control
of the pressure  control valve, the liquid can move
smoothly when the liquid is  sucked, extracted or
injected, the liquid can be refilled smoothly,  and
the effect of the invention becomes remarkable. (0036]
In the suction process, when the amount of the liquid
corresponding to at least the volume of the flow
passage from the  pressure control valve to the liquid
supplying opening among the  liquid supplying passages
in the cartridge is sucked, the airbubbles  



in the flow passage from the pressure control valve to
the liquid  supplying opening can be removed reliably.
Even when air bubbles  remain upstream of the pressure
control valve, since the air bubbles  cannot enter a
portion downstream of the pressure control valve,  the
jetting troubles can be prevented reliably. - 9
[0037] In the suction process, if the liquid is sucked
and held  in a liquid holding portion having the
volume corresponding to  the amount of the liquid
sucked from the liquid supplying opening  in the
suction process, since the liquid is sucked from the
liquid  supplying opening as much as the volume of the
liquid holding portion,  a constant volume of liquid
can be sucked stably at all times,  the loss of liquid
due to excessive suction or the air bubble remaining
due to the suction shortage can be prevented reliably.
[0038] When the suction process is performed by
opening the  opening and closing valve, the negative
pressure applied to the  vicinities of the liquid
supplying opening is increased abruptly  from a state
in which the predetermined negative pressure is
accumulated in the liquid holding portion by opening
the opening  and closing vale provided upstream of the
liquid holding portion. Therefore, the suction speed
of the liquid in the cartridge is  abruptly increased,
and thus the liquid can be discharged from  the liquid
supplying opening with no stopping. As a result, the
liquid containing air bubbles filled in the cartridge
is sucked  strongly, and therefore the liquid
containing no air bubble is  filled into the liquid
supplying opening or the like, and thereby  liquid can
be jetted from the liquid jet apparatus reliably. As
described above, since strong negative pressure can be
applied  to the vicinity of the liquid supplying
opening with no particular  increase in the sucking
force, air bubbles or liquid can be sucked  reliably
by simple equipment. [00391 In the embodiment of the
invention, if the liquid remaining  in the used
cartridge is extracted from the -liquid supplying
opening  (liquid extracting process) prior to the
liquid injecting process,  the liquid is injected into
the cartridge after the liquid remaining  in the used
cartridge is extracted. Therefore, the effect of the  



inferior liquid can be decreased. In addition, since
the liquid  remaining in the cartridge is extracted
through the liquid supplying  opening, during the
liquid extracting process, the liquid flows  in the
same direction as the liquid flowing direction when
the  cartridge is used, and thus the liquid can be
extracted smoothly. Furthermore since it is possible
to use an extracting jig having - 10  the same
configuration as that of the liquid jet apparatus,
common  parts can be used for the apparatus and the
tool, which leads to  the reduction of the device
cost, and the liquid can be extracted  smoothly,
[0040] In the embodiment of the invention, if liquid
is injected  into the cart ridge, f romwhich the
remaining liquid has been extracted  in the liquid
extracting process, through the second opening, not
through the liquid supplying opening, the liquid can
be injected  efficiently in a short time while no air
bubbles enter. [0041] In the embodiment of the
invention, if the second opening  communicates with
the ink reservoir chamber upstream of the pressure
control valve, the liquid is injected in the same
direction as  the liquid flowing direction when the
cartridge is used. Therefore,  the liquid can be
injected smoothly while air bubbles seldom enter  or
remain. [0042] In the embodiment of the invention, the
liquid is injected  into the cartridge in a state in
which the pressure of the cartridge,  from which the
liquid is extracted in the liquid extracting process,
is reduced in advance so as to be in the range of 600
to 3800 Pa.  As a result, since the liquid is injected
in a state the air in  the cartridge is sufficiently
removed, the liquid can be refilled  smoothly while no
air bubbles enter the cartridge. Particularly,  a
cartridge in which a pressure control valve is built,
like the  cartridge of the embodiment, is effective
since the resistance  of the air passing through the
pressure control valve exerts a  bad influence on a
filling property or leaves air bubbles when  air
bubbles exist in, the cartridge. In addition, since
the pressure  in the cartridge is not reduced
excessively, it can be prevented  that a small amount
of liquid remaining in the cartridge is evaporated  



and solidified, or severe bubbling exerts a bad
influence upon  a filling property. [0043] In case of
an ink cartridge into which liquid has been  refilled
by a liquid refilling method according to the present
invention, the refilling is complete by sucking a
predetermined  amount of liquid from the inside of the
cartridge through a liquid  supplying opening, through
which the cartridge supplies the liquid - 11  to a
liquid jet apparatus, after the injection of liquid.
That  is, after the liquid injection, the
predetermined amount of the  liquid is sucked from the
inside.of the cartridge though the liquid  supplying
opening. Consequently, it is possible to provide an
ink cartridge into which liquid has been refilled with
substantially  no air bubble. Further, since it is
possible to surely eliminate  air bubble in the
vicinity of the ink supplying opening, which  will
most adversely affect the jetting performance of the
liquid  head if remains in that portion, the refilled
cartridge can ensure  the jetting performance of the
liquid jet apparatus to be the same  as that of a new
cartridge. Furthermore, since a pressure is not
applied to the exterior of the cartridge when the air
bubble is  eliminated, the cartridge is not damaged,
and the cartridge can  be recycled more times. As
described above, since the used cartridge  can be
recycled effectively with a simple process, a user can
be  provided with a high-quality used cartridge at a
low recycling  cost. Moreover, since the used
cartridge can be reused by injecting  liquid into the
cartridge, the decrease in, environmental load
accompanied by the reduction of waste and the cost
down owing to  the reusing of parts can be achieved,
and thereby users can be  provided with cartridge at a
low price. [0044] In order to achieve at least one of
the above advantages,  a method of liquid refilling
into a cartridge according to the  present invention
can refill liquid into a used cartridge mountable  to
a liquid jet apparatus, and includes a liquid
extracting process,  in which liquid remaining in the
used cartridge is extracted; a  remaining amount
checking process, in which it is checked whether  the
amount of the liquid remaining in the cartridge after
the remaining  



liquid is extracted in the extracting process occupies
a predetermined ratio or less of the total amount of
liquid to be  filled in a new cartridge; and a liquid
injecting process, in which  liquid is injected into
the used cartridge checked to contain the  amount of
the remaining liquid equal to or less than the
predetermined  ratio in the remaining amount checking
process. [0045] In addition, in order to achieve at
least one of the  above advantages, a device of
refilling liquid into a cartridge 12  according to the
invention can refill liquid into a used cartridge
Mountable to a liquid jet apparatus, and includes: a
liquid extracting  unit that extracts liquid remaining
in the cartridge; a measuring  device that measures
whether an amount of the liquid remaining  in the
cartridge after the liquid is extracted by the liquid
extract Ing  unit occupies a predetermined ratio or
less of the total amount  of liquid to be filled into
a new cartridge; and a liquid injecting  unit that
injects liquid into the cartridge checked to contain
the amount of the liquid, measured by the measuring
unit, equal  to or less than the predetermined ratio.
[00461 That i5, according to the method of refilling
liquid  into a cartridge of the invention, liquid
remaining in the used  cartridge is extracted. In -
addition, it is checked whether the  amount of the
liquid remaining in the cartridge after the liquid  is
extracted by the liquid extracting unit occupies a
predetermined  ratio or less of the total amount of
liquid to be filled into a  new cartridge, and liquid
is injected into the used cartridge checked  to
contain the amount of the remaining liquid equal to or
less  than the predetermined ratio. [00471 Therefore,
since liquid is injected into only the  cartridge
checked to contain the amount of the liquid equal to
or less than an the predetermined ratio, it is
possible to ensure  the quality of the liquid filled
into the cartridge, in which the  effect of the
inferior liquid suf f ering from the reduction of the
degassed rate, the viscosity increase due to drying or
the like  can be almost ignored. Therefore, the yield
of the liquid to be  replenished can be ensured while
the remaining liquid is discharged  



sufficiently, and both of the quality and yield of the
liquid in  the recycled cartridge can be ensured. In
addition, since it is  not required to apply external
pressure to the cartridge, the  cartridge is rarely
damaged and the cartridge can be recycled more  times.
As described above, since the used cartridge can be
recycled  effectively with a simple process, a user
can be provided with  a high-quality used cartridge at
a low recycling cost. Furthermore,  since the used
cartridge can be reused by injecting liquid into  the
cartridge, the decrease in environmental load
accompanied by - -13  the reduction of waste and the
cost down owing to the reusing of  parts can be
achieved, and thus users can be provided with
cartridge  at a low price [00481 In the method of
refilling liquid into a cartridge of  the invention,
when the predetermined ratio in the remaining amount
checking process is 6 volume%, it is possible to
ensure the quality  of the liquid such that the effect
of the inferior liquid remaining  in the cartridge can
be ignored, and the used cartridge can be  refreshed
by replacing the liquid in the used cartridge with
replenished liquid reliably- Irl addition, the yield
of the liquid  to be refilled can be ensured while the
remaining liquid is discharged  sufficiently, and thus
both of the quality and yield of the liquid  in the
recycled cartridge can be ensured. [00491 In the
method of refilling liquid into a cartridge of  the
invention, when the remaining liquid in the cartridge
is extracted  in the liquid extracting process, a
predetermined amount of liquid  corresponding to the
surface area of the cartridge is made to remain  in
the cartridge, and when the liquid is injected into
the cartridge,  in which the predetermined amount of
liquid remains, in the liquid  injecting process, the
predetermined amount of liquid according  to the
surface area of the cartridge is made to remain,
whereby  the fluidity of the liquid to a portion, into
which liquid is hard  to flow (for example, narrow
liquid flow passage), or a portion,  at which the
liquid is hard to be delivered, improves, the filling
characteristics of the liquid improves, and air
bubbles rarely  remain. in this case, a great amount
of liquid remains if the  



surface area of the cartridge is large, and a small
amount of liquid  remains if the surface area of the
cartridge is small. As a result,  the above function
works effectively. [0050] In the method of refilling
liquid into a cartridge of  the invention, if the
cartridge has a pressure control valve that  controls
the supplying pressure of the liquid with respect to
the  liquid supplying opening, and no absorbing
material or the like  that holds the liquid in a
liquid reservoir chamber of the cartridge  exists in
the case of a cartridge, in which the liquid is held
by the pressure control of the pressure control valve,
the liquid - 14  can move smoothly when the liquid is
sucked, extracted or injected,  the liquid can be
refilled smoothly, and the effect of the invention
becomes remarkable. [0051] In the method of refilling
liquid into a cartridge of  the invention, when the
liquid remaining in the used cartridge  is extracted
from the liquid supplying opening in the liquid
extracting process that supplies the liquid to the
liquid jet  apparatus, since the liquid remaining in
the cartridge is extracted  from the liquid supplying
opening that supplies the liquid to the  liquid jet
apparatus, the liquid flows in the same direction as
the liquid flowing direction when the cartridge is
used, whereby  the liquid can be extracted smoothly.
Furthermore, since it is  possible to use an
extracting jig having the same configuration  as that
of the liquid jet apparatus, common parts can be used
for  the device and the tool, which leads to the
reduction of the device  cost, and the liquid can be
extracted smoothly. [0052] In the method of refilling
liquid into a cartridge of  the invention, if liquid
for refilling is injected into the cartridge,  from
which the remaining liquid has been extracted in the
liquid  extracting process, through the second
opening, not through the  liquid supplying opening,
the liquid can be injected efficiently  within a short
time while no air bubbles enter. (00531 In the method
of refilling liquid into a cartridge of  the
invention, if the second opening communicates with the
liquid  reservoir chamber upstream of the pressure
control valve, the liquid  



is injected in the same direction as the liquid
flowing direction  when the cartridge is used.
Therefore, the liquid can be injected  smoothly while
air bubbles seldom enter or remain. [0054] In
addition, according to the liquid refilling device  of
the cartridge of the invention, the liquid remaining
in the  used cartridge is extracted. Furthermore, it
is measured whether  the amount of the liquid
remaining in the cartridge after the liquid  is
extracted occupies the predetermined ratio or less,
and then  liquid is injected into only the cartridge
containing the measured  amount of the remaining
liquid equal to or less than the predetermined  ratio
of the total amount of the liquid to be filled into
the new - 15 cartridge.  [0055] Therefore, since
liquid for refilling is injected into  only the
cartridge checked to contain the amount of the liquid
equal to or less than the predetermined ratio, it is
possible to  ensure the quality of the liquid filled
into the cartridge, in  which the effect of the
inferior liquid suffering from the reduction  of the
degassed rate, the viscosity increase due to drying or
the  like can be almost ignored. Therefore, the yield
of the liquid  to be replenished can be ensured while
the remaining liquid is  discharged sufficiently, and
both of the quality and yield of the  liquid in the
recycled cartridge can be ensured. In addition,  since
it is not required to apply external pressure to the
cartridge,  the cartridge is rarely damaged and the
cartridge can be recycled  more times. As described
above, since the used cartridge can be  recycled
effectively with a simple process, a user can be
provided  with a high-quality used cartridge at a low
recycling cost.  Furthermore, since the used cartridge
can be reused by injecting  liquid into the cartridge,
the decrease in environmental load  accompanied by the
reduction of waste and the cost down owing to  the
reusing of parts can be achieved, and thereby users
can be  provided with cartridge at a low price. [0056]
In the present invention, the liquid for refilling
(the  liquid to be replenished) may be the same as the
liquid filled  originally and consumed, or may be
liquid of the same group or  



similar liquid. For example, in case where the liquid
is ink,  the liquid for refilling may be ink of the
same color, or may be  ink of the same color group or
ink of similar color. Here, the  ink of the same group
means ink having colorant or color material  of the
same group, which has substantially the same chromatic
characteristic as that of ink filled originally and
consumed (for  example, red ink and light red ink,
etc.) , and the ink of similar  color means ink having
colorant or color material which has similar
chromatic characteristic as that of ink filled
originally and  consumed (for example, red ink and
orange ink, etc.) Moreover,  in some cases, the liquid
for refilling maybe ink which is completely  different
in color from the ink filled originally and consumed.
- 16 - [0057] The present disclosure relates to the
subject matter  contained in Japanese patent
application Nos. 2004-343427(filed  on November 29,
2004), 2004-343428 (filed on November 29, 2004),  and
2004-343429 (filed on November 29, 2004), each of
which is  expressly incorporated herein by reference
in its entirety. BRIEF DESCRIPTION OF THE DRAWINGS
10058] Fig. 1 is a flow chart illustrating a recycling
process  of a used cartridge. [0059] Fig. 2 is an
exploded perspective view showing an  embodiment of
the cartridge of the present invention. [0060] Fig. 3
is an exploded perspective view showing the
cartridge. [0061] Fig. 4 is a view showing an opening
of a container body.  [0062] Fig. 5 is a view showing
a surface of the container body.  [0063] Fig. 6 is a
view showing an enlarged cross-sectional  structure of
a differential pressure regulating valve accommodating
chamber. [0064] Fig. 7 is a view showing an enlarged
cross-sectional  structure of a valve accommodating
chamber. [0065] Fig. 8 is a view showing an example of
a cartridge holder.  [0066] Fig. 9 is a view showing a
welded first film. [0067] Fig. 10 is a view explaining
about the disposition of  flow passages of the
cartridge according to the invention.  



L0068] Fig. 11 is a view showing a welded over-sheet.
[0069] Fig. 12 is a view showing a cover label peeling
process.  [0070] Fig. 13 is a view showing an ink
extracting process.  [00711 Fig. 14 is a view showing
a liquid extracting unit used  in the ink extracting
process. [0072] Pig. 15 is a view showing an injection
hole film piercing  process. [0073] Fig. 16 is a view
showing an ink injecting process.  [0074] Fig. 17 is a
view showing a liquid injection unit used  in the ink
injecting process. [0075] Fig. 18 is a view showing an
injection hole film rewelding  process. [0076] Fig.
19(a) is a schematic perspective view showing a - 17
state in which an air discharge opening is opened by
removing a  part of a film, and Fig. 19(b) is a
schematic perspective view  showing a state in which
the air discharge opening is sealed after  injection
of ink. [0077] Fig. 20 is a cross-sectional view
showing a state in  which the air discharge opening is
sealed. DESCRIPTION OF THE PREFERRED EMBODIMENT [00781
hereinafter, the best mode for carrying out the
present  invention will be described. [0079J
Meanwhile, in the following description, the ink jet
recording device (hereinafter referred to as
'recording device,),  which is a liquid jet apparatus,
will be used as an example. The  recording device is
an image recording device that records letters  or
images by landing liquid droplets (liquid ink) ejected
from  openings of nozzles on a surface of a recording
sheet (a printing  sheet) that is an object to be
jetted. [0080] The recording device includes an ink
cartridge  (hereinafter referred to as 'cartridge') 1
and a carriage, to which  a recording head is
attached. [0081] The carriage is connected with a
stepping motor through  a timing belt and guided to a
guide bar so as to reciprocate in  the width direction
of the recording sheet. The carriage is shaped  



like a box with the upper surface open and attached to
a surface  facing the recording sheet (a bottom
surface in the present example)  to make nozzles of
the recording head exposed. In addition, the
cartridge 1 is mounted on the carriage [0082]
Furthermore, ink is supplied to the recording head
from  the cartridge 1, and images or letters are
printed in dot matrix  by ejecting ink droplets onto
the recording sheet from the moving  cartridge. [0083]
Fig. 1 is a flow chart illustrating all processes of
a recyclingprocess, through which ink (ink for
refilling) is injected  into the used cartridge 1 in
order to reuse the cartridge 1.  [00841 As illustrated
in Fig. 1, in the recycling process of  the cartridge
1, a 'recovering process', in which the cartridge  1
is recovered; a 'sorting process', in which the
cartridge 1 is - 18  sorted; an 'appearance inspecting
process', in which the appearance  of the cartridge 1
is inspected; and 'cover label peeling process' ,  in
which an over-sheet 59, described below is peeled, are
performed  in sequence. [0085] Then, a 'supplying hole
film peeling process', in which.  a supplying hole
film that seals an ink supply opening, described
below, is peeled; an 'ink extracting process' , in
which ink remaining  in the used cartridge 1
(remaining ink) is extracted; an ' injection  bole
film piercing process' , in which a hole is formed in
an injection  hole film F of an air discharge opening
21, described below; and  an 'ink injecting process',
in which ink for refilling is injected  into the
cartridge 1, are performed in sequence. [00861 After
that, an 'injection hole film rewelding process',  in
which a different injection hole film 90, described
below, is  rewelded after the hole, is formed in the
film F; a ' supplying hole  film rewelding process' ,
in which a supplying hole film is rewelded;  a 'weight
inspecting process' , in which the weight of the
cartridge  1 is inspected; an ' IC data writing
process, in which information  is written in an IC
chip 49, described below; and ' IC data reading
process', in which the information of the IC chip 49
is read, are  performed in sequence. 



[0087] Then, a 'lot number imprinting process', in
which lot  numbers are .imprinted on the cartridge 1;
a ' label adhering process',  in which a label is
adhered to the cartridge 1; an ' external pressure
inspecting process', in which an external pressure
inspection is  performed on the cartridge 1; a
'packing process', in which the  cartridge 1 is
reduced. in pressured and packed; a '12h leakage
checking process', in which the leakage of ink or air
from the  cartridge 1 is checked; and an 'individual
encasing process', in  which the cartridge 1 is
encased, are performed in sequence. The  detailed
description on each process will be followed. [0088]
Hereinafter, the cartridge 1 of the embodiment will be
described in detail with reference to Figs. 2 to 11.
[0089] Figs. 2 and 3 are exploded perspective views
showing  an example of the cartridge 1 according to
the embodiment. In  addition, Fig. 4 shows a container
body 2 as viewed from the opening, - 19  and Fig. 5
shows the container body 2 as viewed from a surface
(hereinafter a surface of the container body 2
opposite to the.  opening is referred to as the
'surface of the container body 2') .  [00901 The
cartridge 1 has the flat and oblong container body  2,
a surface of which (a left surface in Fig. 2) is open,
and a  lid member 3 that is welded to and seals the
opening. Both of  the container body 2 and the lid
member 3 are made of a synthetic  resin. [0091) The
container body 2 includes ink grooves 35 and 18A
formed in the surface thereof, which act as ink flow
passages,  and an atmosphere communication groove 36,
which acts as an atmosphere  communication passage..
In addition, since a sheet of a first film  57 having
an air-tightness is welded to the surface of the
container  body 2, the openings of the ink grooves 35
and 18A and the atmosphere  communication groove 36
are sealed, and thereby the ink grooves  35 and 18A
are formed in the ink flow passage, and the atmosphere
communication groove 36 is formed in the atmosphere
communication  passage. [0092) As a result, since the
flow passages are formed in the  cartridge 1 by
sealing the openings of the ink groove 35, the  



atmosphere communication groove 36 or the like formed
in the surface  of the cartridge with the first film
5, a container having relatively  complicated flow
passages, such as ink flow passages and atmosphere
communication passages, can be easily formed.
Therefore, a molding  tool can be designed or
processed easily, which leads to a low  manufacturing
cost. [0093] Hereinafter, the structure of the flow
passages of the  container body 2 will be described in
detail. [00941 An ink supply opening 4 is formed at a
front end surface  (bottom surface in the example) of
the container body 2, from which  the container body 2
is inserted into the carriage, and grasping  arms 5
and 6, which are grasped by a hand when the cartridge
1  is attached and detached, are integrally formed
with the container  body 2 at the front and rear
surfaces (left and right in Fig. 4)  of the cartridge
1. The ink supply opening 4 accommodates a valve  body
(not shown), which is opened by inserting an ink
supplying - 20  needle thereinto. Meanwhile, in P`ig.
3, reference numeral 49 denotes  an IC chip that acts
as a storage unit provided below the grasping  arm 6
on the side of the ink supplying hole 4. [00951 The IC
chip 49 stores information such as the amount  of used
ink in the cartridge 1, the amount of ink remaining in
the cartridge 1, and recycling iri formation,
described below. These  kinds of information are
written by the information writing unit  (for example,
an IC checker, described below, or the like). [00961 A
frame-like portion 14 including a wall 10 extending
almost horizontal, that is, slightly inclined downward
toward the  ink supply opening 4 is formed inside the
opening of the container  body 2- The frame-like
portion 14 is formed with almost fixed  spacing from
the top and both side surfaces of the container body
2- A first ink chamber 11 that accommodates ink is
formed in a  region below the frame-like portion 14.
[00971 In addition, atmosphere communication passages
13 and  13A that communicate the first ink chamber 11
with atmosphere through  a through-hole 67 are formed
by a gap formed between the frame-like  portion 14 and
an outer circumferential wall of the container body  



2 and by a wall 12 of the frame-like chamber 14
provided at a valve  accommodating chamber 8. [0098)
The lid member 3 is welded to the wall 12 and the
outer  circumferential wall of the container body 2 so
as to form the  atmosphere communication passage 13A.
In addition, an upper end  of the wall 12 forming the
atmosphere communication passage 13A  extends up to
almost the top of the container body 2 to make the
upper end protrude higher than the liquid surface in
the first  ink chamber 11 when the cartridge I is
used. As a result, the  opening of the atmosphere
communication passage 13A is located  higher than the
liquid surface in the first iiik chamber 11, so  that
flow of the ink back to the through-hole 67 is
prevented as  much as possible. [00991 The interior of
the frame-like portion 14 is divided  into right and
left regions by a wall 15 having a communication
opening 15A, through which ink flows, at the bottom
and extending  in the longitudinal direction. In
addition, a second ink chamber - 21  16 that
temporarily reserves the ink lifted from the first ink
chamber 11 is formed at the right region of the
frame-like portion  14 divided by the wall 15.
Furthermore, in the left region, a  third ink chamber
17, a fourth ink chamber 23, a fifth ink chamber  34
or the like are formed, and a differential pressure
valve composed  of a membrane valve 52, a spring 50
and the like is accommodated.  [00100] The
differential pressure valve is a pressure control
valve that controls the pressure of supply of the ink
with respect  to the ink supply opening 4 and provided
to hold the ink in the  cartridge 1 by the pressure
control of the pressure control valve.  As such, the
cartridge 1 of the embodiment includes the pressure
control valve that controls the pressure of supply of
the ink with  respect to the ink supply opening 4 and
holds the ink therein by  the pressure control of the
pressure control valve. When this  type of cartridge
is used, the ink can move smoothly in the cartridge
1, and therefore, the ink can be refilled easily, and
the effect  of the invention improves remarkably.
[001011 In the portion of the first ink chamber 11
below the  



second ink chamber 16, the second ink chamber 16 is
communicated  with the bottom surface of the container
body 2 so as to form a  liquid lifting passage 18 that
lifts the ink from the first ink  chamber 11 to the
second ink chamber 16. An oblong region surrounded  by
a wall 19 is formed in the lower portion of the
lifting passage  18, and communication openings 19A
and 19B are formed at the lower  portion and top
surface of the wall 19. [001021 The lifting passage 18
forms a groove-like ink groove  18A. in the surface of
the container body 2, and the ink groove  18A is
sealed by the first film 57. [00103] In addition, the
lifting passage 18 communicates with  the second ink
chamber 16 at its upper portion through the
communication opening 47, and its lower end opening
18B (see Fig.  9) communicates with the first ink
chamber 11 through an opening  48 formed in the oblong
region surrounded by the lower wall 19.  As a result,
the first ink chamber 11 communicates with the second
ink chamber 16 through the lifting passage 18, and the
ink is  introduced into the second ink chamber 16 from
the first ink chamber - 22 - 11.  f 00104]
Furthermore, an ink injection opening 20, which is
used  when the ink is injected into the first ink
chamber 11, is formed  in a portion of the bottom
surface of the container body 2  corresponding to the
lifting passage 18 . Still furthermore, an  air
discharge opening 21 that discharges air during the
injection  of the ink is formed in the vicinity of the
ink injection opening  20. [ 00105] The air discharge
opening 21, which forms a second opening  separately
from the ink supply opening 4, communicates with the
first ink chamber 11, which is an ink reservoir
chamber upstream  of the differential pressure valve.
In the embodiment, ink is  injected from the air
discharge opening 21 in 'the ink injecting  process' .
That is, when ink is injected into a brand new
cartridge,  ink is injected from the ink injection
opening 20, and when ink  is injected into a used
cartridge, ink is injected from the air  discharge
opening 21. In the embodiment, 18.18 grams (g) of ink



is filled in an unused cartridge. [00106] In the third
ink chamber 17, a wall. 22 is formed to extend
horizontally with a predetermined spacing apart from
the upper  surface 14A of the frame-like portion 14.
In addition, the third  chamber 17 is partitioned by a
circular-arc wall 24 communicating  with the wall 22,
and a differential pressure valve accommodating
chamber 33 and the fifth ink chamber 34 are formed in
a portion  surrounded by the wall 24. [00107] The
region surrounded by the circular-arc wall 24 is
divided into two parts in the thickness direction by a
wall 25  in order to form the differential pressure
valve 33 at a surface  facing the fifth ink chamber
34. An ink circulation opening 25A  is provided in the
wall 25 in order to introduce the ink flowed  into the
fifth ink chamber 34 into the differential pressure
valve  accommodating chamber 33. [00108] A partition
wall 26 including a communication opening  26A between
the wall 10 and itself is formed at the lower portion
of the substantially circular-arc wall 24, and a
portion below  the partition wall 26 (left portion in
Fig. 4) forms the fourth -- 23  ink chamber 23. In
addition, a partition wall 27 having the
communication opening 27 and extending in the
longitudinal  direction; and a partition wall 32
having communication openings  32A and 32B at the top
and bottom and extending in the longitudinal
direction are provided at the lower portion between
the circular-arc  wall 24 and the frame-like portion
14 so as to form the ink flow  passages 28A and 28B.
[00109] Furthermore, a circular-arc wall 30 is formed
at the  containerbody 2 in order to continue to the
upper end of the partition  wall 27 and to connect
with the substantially circular-arc wall  24 and the
wall 22. Still furthermore, a region surrounded by
the circular-arc wall 30 is formed at a filter
accommodating chamber  9, in which a block-shaped
(cylindrical in the example) filter  7 is
accommodated. [00110) Still furthermore, a
through-hole 29 that couples a large  circle and a
small circle is formed in the circular-arc wall 30  



that forms the filter accommodating chamber 9. still
furthermore,  the through-hole 29 of the large circle
side communicates with  the upper portion of the ink
flow passage 28A, and the through-hole  29 of the
small circle side communicates with the upper portion
of the fifth ink chamber 34 through the communication
opening 24A  provided at the front end of the
substantially circular-arc wall  24. As a result, the
ink flow passage 28A communicates with the  fifth ink
chamber 34 through the through-hole 29. [00111] Still
furthermore, the ink flowed into the ink flowpassage
26A through the communication openings 15A, 26., 32B,
27A or the  like from the second ink chamber 16 is
filtered by the filter 7  in the filter accommodating
chamber 9 and flows into the large  circle side of the
through-hole 29. Then, the ink flowed into  the
through-hole 29 flows into the fifth ink chamber 34
from the  small circle side of the through-hole 29
through the communication  opening 24A_ The opening of
the through-hole 29 on the side of  the surface of the
container body 2 is sealed by the first film 57.
[001121 Here, the airtight second film 56 is welded to
the opening  of the frame-like portion 14 _ That is,
the second film 56 is welded -- 24  to the frame-like
portion 14, the walls 10, 15, 22, 24, 30, 42  and the
partition walls 26, 27, 32 so as to form the ink
chambers  or the flow passages. [00113] Meanwhile, the
ink supply opening 4 is communicated with  the lower
portion of the differential pressure valve
accommodating  chamber 33 by the ink groove 35 formed
at the surface and the flow  passage made of the
airtight first film 57 that covers the ink  groove 35.
The upper and lower ends of the ink groove 35 are
communicated with the differential pressure valve
accommodating  chamber 33 and the ink supply opening
4, respectively. As a result,  the ink flowed into the
fifth ink chamber 34 passes through the  ink
circulation opening 25A and the differential pressure
valve  accommodating chamber 33, and flows into the
ink supply opening  4.from the flow passage formed
with the ink groove 35. [00114] In addition, in the
surface of the container body 2,  



the atmosphere communication groove 36 that meanders
to increase  the flow passage resistance as much as
possible; and a wide groove  37 that communicates with
the atmosphere communication groove 36  and surrounds
the differential pressure valve accommodating chamber
33 and the atmosphere communication groove 36 are
formed. Furthermore, an oblong recessed portion 38 is
formed in a region  of the surface of the container
body 2 corresponding to the second  ink chamber 16.
[00115] A frame portion 39 and a rib 40 are formed a
step deeper  in the oblong recessed portion 38.
Furthermore, the oblong recessed  portion 38 is formed
in an atmosphere ventilation chamber that
communicates with atmosphere through the atmosphere
communication  groove 36 and the groove 37 by
spreading an airtight sheet 55 having  an
ink-repellant property on the frame portion 39 and the
rib 40.  [00116) A through-hole 41 is bored at the
rear surface of the  recessed portion 38 and
communicated with an elongated region 43  divided by
an oval wall 42 in the second ink chamber 16. In
addition,  the atmosphere communication groove 36
communicates with a region  of the recessed portion38
closerto the surface than the air-permeable  sheet 55.
Furthermore, a through-hole 44 is bored in an end of
the elongated region 43 opposite to the through-hole
41. The - 25  through-hole 44 is communnicated with a
communicating groove 45  formed on the side of the
surface of the container body 2 and a  valve
accommodating chamber 8, which is an atmosphere
opening valve  chamber, through a through-hole 46 that
is bored to communicate  with the groove 45. [001171
In the valve accommodating chamber 8, a through-hole
60 that communicates with a through-hole 67 formed in
the atmosphere  communication passage 13A formed in
the first ink chamber 11 is  formed. As a result, the
air flowed into the recessed portion  38 through the
atmosphere communication groove 36 and the groove  37
reaches the valve accommodating chamber 8 through the
through-hole  41, the elongated region 43, the
through-holes 44, 46, and reaches  the first ink
chamber 11 from the valve accommodating chamber 8
through the through-hole 60, the through-hole 67, and
the atmosphere  



communication passage 13, 13A. [00118] In addition,
the valve accommodating chamber 8 is open  at the side
where the cartridge is inserted (bottom surface in
the example), whereby, as described below, an
identifying piece  or operating rod provided at a main
body of a recording device  can be inserted into the
valve accommodating chamber 8, and an  atmosphere
opening valve, which is opened by inserting the
operating  rod into the upper portion and keeps it
open at all time, is  accommodated. [00119] Fig. 6
shows a sectional structure of portions around  the
fifth ink chamber 34 and the differential pressure
valve  accommodating chamber 33. Meanwhile, the
surface of the container  body 2, at which the
differential pressure valve accommodating  chamber 33
is placed, is located at the right of the drawing.  A
membrane valve 52 composed of a spring 50 and an
elastically  deformable material, such as elastomer,
and having a through-hole  51 in its center is
accommodated. The membrane valve 52 includes  an
annular thick portion 52A therearound and is fixed to
the container  body 2 through a frame portion 54
integrally formed with the thick  portion 52A.
Furthermore, the spring 50 is supported such that  one
end thereof abuts against a spring receiving portion
52B of  the membrane valve 52d and the other. end
thereof abuts against - 26  a spring receiving portion
53A of a -lid member 53 that covers the  differential
pressure accommodating chamber 33. [D0120] With the
above configuration, the flow of the ink passing
through the ink circulation opening 25A from the fifth
ink chamber  34 is blocked by the membrane valve 52.
If the pressure of the  ink supply opening 4 is
lowered in this state, the membrane valve  52
disengages from a valve seating portion 25B due to the
negative  pressure against the urging force of the
spring 50. In this case,  the ink passes through the
through-hole 51 and the flow passage  formed with the
ink groove 35, and flows into the ink supply opening
4.  [00121] When the pressure of the ink supply
opening 4 reaches  a predetermined value, the membrane
valve 52 is made elastically  



contact the valve seating portion 25B by the urging
force of the  spring 50, and thus the flow of the ink
is blocked. Therefore,  the ink can be discharged from
the ink supply opening 4 by repeatedly  performing the
above operation while the pressure of the ink supply
opening 4 remains at a fixed negative pressure.
[00122] pig. 7 shows a sectional structure of the
valve  accommodating chamber 6 for atmosphere
communication. Meanwhile,  the surface of the
container body 2 is placed at the right of the
drawing. A through-hole 60 is bored in a wall dividing
the valve  accommodating chamber 8, and a pressing
member 61 including an  elastic member, such as
rubber, is movably inserted into the surface  of the
container body 2 while the surrounding of the pressing
member  61 is supported by the container body 2. A
valve body 65 supported  by an elastic member 62 and
urged to the through-hole 60 at all  times is disposed
at the front end of the pressing member 61 (in  the
advancing direction) . As the elastic member 62, a
leaf spring  having its lower end fixed by a
protrusion 63 and its middle portion  regulated by a
protrusion 64 is used in the example. [00123] On the
other hand, an arm 66 is disposed opposite to  the
pressing member 61. A portion (a lower end in the
example)  of the arm 66 in the direction that the
cartridge I is inserted,  is fixed to the container
body 2, through a turning fulcrum 66A  located inside
an operating rod 70, described below. In addition, -
27  a pullout portion (a top portion in the example)
of the arm 66  protrudes obliquely with respect to an
entering passage of the  operating rod70. A prominent
portion 66B that elastically presses  the pressing
member 61 is formed at the front end of the arm 66.
With the above configuration, as described above, the
through-hole  67 is connected with the atmosphere
communicating recessed portion  38 through the
through-hole 60, the valve accommodating chamber  8,
the through-hole 46, the groove 45, the through-hole
44, the  elongated region 43, and the through-hole 41
when the valve body  65 is opened. [00124] In
addition, the identifying prominent portion 68 is
provided on a portion of the valve accommodating
chamber 8 closer  



to the portion, through which the cartridge is
inserted, than the  arm 66 (bottom in the example) in
order to determine whether the  cartridge 113
compatible with the recording device. The identifying
prominent portion 68 is provided at a location, at
which the  determination can be performed by the
identifying piece (operating  rod) 70A, before the ink
supply opening 4 is communicated with  an ink
supplying needle 72 (see Fig. 8), and the valve body
65  is opened. [001251 With the above configuration,
if the cartridge 1 ismounted  on a cartridge holder 71
having the operating rod 70 standing at  the lower
surface as shown in Fig. 8, the operating rod 70 abuts
against the oblique arm 66, and the pressing member 61
is inclined  to the valve body 65 when the cartridge 1
is pushed in. As a result,  the valve body 65 is
disengaged from the through--hole 60 and opens  the
atmosphere-- communicating recessed portion 38 to the
atmosphere  through the through-hole 46, the groove
45, the through-hole 44,  the region 43, and the
through-hole 41, as described above. (00126]
Furthermore, when the cartridge 1 is pulled out of the
cartridge holder 71, the operating rod 70 no longer
supports the  arm 66, and thereby the valve body 65
seals the through-hole 60  by the urging force of the
elastic member 62, and the ink accommodating  portion
is blocked from the atmosphere. [00127] Next, the
airtight first film 57 is adhered to the surface  in
order to cover at least a region where the recessed
portion 28  is formed in a state that ail members,
such as valves, are incorporated  into in the
container body 2. As a result, a capillary forming
the atmosphere communication passage by the recessed
portion and  the first film 57 is formed at the
surface. [00128] Here, the disposition of the flow
passages including  the capillary or the forming of
the flow passage will be described  in detail. [00129]
As described above, in the cartridge It the openings
of the ink groove 35, the through-hole 29, the ink
groove 18A,  the groove 45, the atmosphere
communication groove 36 and andthe reces  portion 38
are sealed by welding a sheet of the first film 57 to



the surface of the container body 2. The ink groove
35, the  through-hole 29, the ink groove 18A and the
groove 45 are formed  in the ink passage respectively,
and the atmosphere communication  groove 36 and the
recessed portion 38 are formed in the atmosphere
communication passage respectively. Fig. 9 shows the
cartridge  1, to which the first film 57 is welded.
[00130] In this case, the first film 57 is coated on
the surface  of the container body 2 and then pressed
by a heated pressing plate  for thermal welding.
[00131] Here, the atmosphere communication groove 36
is a fine  and shallow groove that is curved
complicatedly in order to prevent  the evaporation of
the ink, as much as possible, and the excessive
increase in the passage resistance. Therefore, when
the atmosphere  communication groove 36 is sealed by
the first film 57, the atmosphere  communication
groove 36 can be crushed and thus the air circulation
can be interrupted if the welding height is not
managed with a  highprecision. Meanwhile, it is
desirable that the recessed portion  forming the ink
passage of the ink groove 35 or the like be welded
with a careful attention to the welding strength in
order to prevent  the ink leakage. L001321 In
addition, as shown in Fig. 10, a flow passage is
disposed  to divide the surface of the container body
2 into two regions,  that is, a region (a) where a
recessed portion forming the ink  flow passage is
formed, while the ink groove 35, the through-hole  29
or the like occupies much of them, and a region (b)
where the -- 29  atmosphere communication groove 36 is
formed. Furthermore, the  groove 31 that does not
forms the ink flow passage is formed at  a border
portion between the regions (a) and (b) on the surface
of the container body 2. [001331 Still furthermore, a
range where the first film 57 is  pressed by the
heated pressing plate at a time when it is welded  to
the container body 2 (hereinafter referred to as
"welding range' )  is divided into a region (a) where
the precision of the welding  height needs to be
managed, and a region (b) where the welding  strength
needs to be managed, so that the welding conditions
are  



independently controlled in the regions (a) and (b) .
As a result,  since both of the welding precision and
the welding strength can  be managed, and the welding
precision and the welding strength  can be managed
better if the welding state on a relatively narrow
portion is controlled, the welding conditions can be
extracted  easily. [00134] Still furthermore, the
welding range of the first film  57 is divided into a
region (b) where the ink groove 35 forming  the ink
flow passage downstream of the differential pressure
valve  that generates negative pressure in the
cartridge 1 is formed,  and a region (a). That is,
since the shape of the flow passages,  such as the ink
flow passage and the atmosphere communication passage,
is relatively complicated, complicated flow passages
can be formed  easily in the cartridge 1 having the
differential pressure valve.  [001351 Still
furthermore, since the groove 31 that does not  form
the flow passage is placed at the border portion
between the  divided welding ranges (a) and (b) , a
welding and pressing surface,  to which the first film
57 is welded, can be overlapped between  the divided
welding ranges (a) and (b), and thereby the degree  of
freedom in designing a welding device improves. In
Fig_ 9,  reference numeral 57A denotes a cutout
portion provided at a portion  of the first fill. 57
corresponding to the groove 31. [001361 As shown in
Fig. 11, the cartridge 1 has an over-sheet  59 that
covers the first film 57 adhered to the surface of the
container body 2. As a result, the first film 57 is
protected  by the over--sheet 59, and the ink leakage
due to the damage of - 30  the first film 57 and the
evaporation of the ink can be decreased.  In the
drawing, reference numeral 59A denotes a cutout
portion provided in a portion of the over-sheet 59
corresponding to the  groove 31. [00137] The
osier-sheet 59 is thicker than the first film 57.
That is, in the cartridge 1, the first film 57 is
thinner than  the over-sheet 59. As a result, when the
ink groove 35, 18A, the  atmosphere communication
groove 36 and the like are sealed by welding  the
first film 57, since the first film 57 can cover the
surface  



of the container body 2 easily, the welding strength
or the welding  precision improves well. Furthermore,
the first film 57 can be  protected effectively by the
relatively thick over-sheet 59.  [00138] Still
furthermore, the over-sheet 59 has an extending
region 59B that covers the lower surface of the
container body  2, and the extending region 59B covers
the ink injection opening  20 and the air discharge
opening 21. As described above, a sheet  of over-sheet
59 can cover the ink injection opening 20 and the  air
discharge opening 21, and thereby the process can be
simplified  or the number of parts can be reduced.
[00139] Meanwhile, the opening of the container body 2
is adhered  with the airtight second film 56 by
thermal welding or the like  in order to make the
container body 2 airtight with respect to  the
frame-like portion 14, the walls 10, 15, 22, 24, 30,
42, and  the partition walls 26, 27, 32. In addition,
the lid member 3  is put on and fixed to the opening
by welding or the like. As  a result, the regions
divided by the respective walls are sealed  to
communicate with one another only through the
communication  opening or the opening. [00140]
Furthermore, the opening of the valve accommodating
chamber is also sealed with the airtight third film 58
by the thermal  welding or the like, thereby finishing
the cartridge 1. If the  ink accommodating portions
are sealed by the airtight first and  second films 56
and 57 or the like as described above, the container
body 2 can be molded easily, and the vibration of the
ink resulting  from the reciprocating motion of the
cartridge can be absorbed  by the deformation of the
first and second films 56 and 57, and - 31  thereby
the ink pressure can be kept constant. [00141] After
that, an ink injection pipe is inserted into the  ink
injection opening 20, and then sufficiently degassed
ink is  injected in a state where the air discharge
opening 21 is opened.  After the injection is
completed, the ink injection opening 20 and the air
discharge opening 21 are sealed by an injection hole
film F and the over-sheet 59. [00142] Since the
cartridge 1 having the above configuration  



is blocked from the atmosphere by the valve or the
like, the degassed  rate of the ink can be maintained
sufficiently. [00143] In addition, when the cartridge
1 is mounted to the  cartridge holder 71, if the right
cartridge 1 is mounted to the  cartridge holder 71,
the cartridge 1 enters the cartridge holder  to a
position where the ink supply opening 4 is inserted
into the  ink supplying needle 72, and the
through-hole 60 is made open by  the operating rod 70
as described above, whereby the ink accommodating
portion communicates with the atmosphere, and the
valve of the  ink supply opening 4 is also made open
by the ink supplying needle  72. [00144] Meanwhile,
when the wrong cartridge 1 is mounted to the
cartridge holder 71, the identifying prominent portion
68 abuts  against the identifying piece 70A of the
cartridge holder 71 before  the ink supply opening 4
reaches the ink supplying needle 72, and  thereby the
cartridge 1 cannot enter any longer. In the above
state, since the operating rod 70 also cannot reach
the arm 66,  the valve body 65 remains in a sealing
state, and the ink accommodating  portion does not
open to the atmosphere, and thereby the evaporation
of the ink can be prevented [00145] If the right
cartridge 1 is mounted to the cartridge  holder 71,
and the ink is consumed by the recording head during
printing, since the pressure of the ink supply opening
4 is lowered  to a prescribed pressure or less, the
membrane valve 52 is made  open as described above. In
addition, if the pressure of the ink  supply opening 4
increases, the membrane valve 52 is closed. With  the
above operation, the ink maintained at a predetermined
negative  pressure flows into the recording head. 32
[00146] If the ink is consumed in the recording head,
the ink  in the first ink chamber 11 flows into the
second ink chamber 16  through the lifting passage 18.
Air bubbles flowed into the second  ink chamber 16
moves up due to the buoyant force, and only ink  flows
into the third ink chamber 17 through the
communication opening  15A at the lower portion.
[00147] The ink in the third ink chamber 17 passes
through the  



communication opening 26A of the partition wall 26
formed at the  lower end of a substantially
circularly-formed wall 24 and the  fourth ink chamber
23 and flows into the ink flow passages 28A  and 28B.
[001481 The ink flowed through the ink flow passage
28A flows  into the filter accommodating chamber 9 and
then filtered by the  filter 7. The ink passed through
the filter accommodating chamber  9 flows from the
large circle side to the small circle side of  the
through-hole 29, and then flows into the upper portion
of the  fifth ink chamber 34 through the communication
opening 24A. [00149] After that, the ink flowed into
the fifth ink chamber  34 flows into the differential
pressure valve accommodating chamber  33 through the
ink circulation opening 25A, and then flows into  the
ink supply opening 4 at a predetermined negative
pressure by  the opening and closing operation of the
membrane valve 52 as described  above. [00150] Here,
the first ink chamber 11 communicates with the
atmosphere through the atmosphere communication
passages 13, 13A,  the through--hole 67, the valve
accommodating chamber 8 and the  like and is
maintained at the atmospheric pressure. Therefore,
negative pressure is induced, and thus the flow of the
ink is not  interrupted. Even when the ink in the
first ink chamber 11 flows  backward and reaches the
recessed portion 38, the recessed portion  38 is
provided with the air-permeable sheet 55 having an
ink-repellant  property, and thereby the air-permeable
sheet 55 communicates the  recessed portion 38 with
the atmosphere while the discharge of  the ink is
interrupted. As a result, it can be prevented
previously  that the ink flows into the atmosphere
communication groove 36  and then the atmosphere
communication groove 36 is blocked by the - 33
solidification of the ink. [00151] As described above,
the cartridge I includes the ink  groove 35 or the
like or the atmosphere communication groove 36  formed
in the surface of the container body 2, and the flow
passages  are formed by sealing the openings of the
ink groove 35 or the  like or the atmosphere
communication groove 36 with the first film  



57, and thereby the container including complicated
flow passages,  such as the ink flow passage and the
atmosphere communication passage,  can be molded
easily, and the molding tool can be designed and
manufactured easily. As a result, the manutacturing
cost can be  reduced. [00152] Meanwhile, even though
the example shows the cartridge  using the columnar
filter 7, the invention is not limited thereto,  and
various shapes and sizes of the filter 7 can be used
in the  cartridge 1 if the filter 7 has a block shape.
[00153] Next, the recycling process of the used
cartridge will  be described referring back to Fig. 1.
[00154] First, the used cartridges 1 are recovered for
every  type or color in 'the recovering process', and
then the recovered  cartridges 1 .are sorted in 'the
sorting process'. [001551 in the ' sorting process' ,
the IC checker that reads the  recycling information
stored in the IC chip 49 reads the recycling
information stored in the IC chip 49 of the cartridge
1. The recycling  information includes the
manufacturing date of the cartridge, and  whether the
ink is extracted or not is determined by determining
whether the predetermined period elapses or not from
the read  manufacturing date. For example, whether one
and a half year elapse  or not from the manufacturing
date of the cartridge is determined,  and if one and a
half year do not elapse, ink for refilling is  inj
ected additionally in a state that the ink remains in
the cartridge  1 with no 'ink extracting process'. On,
the other hand, if one  and a hal f year elapse, like
the example, 'the ink extracting process'  is
performed, and thus ink for refilling is injected
after the  remaining ink is extracted from the
cartridge I [001561 As the recycling information, the
number of recycling  or the like is written. in this
case, the recycling information - 34  is written in
'the IC data writing process'. [00157] Next, in 'the
appearance inspecting process', the  appearance of the
sorted cartridge 1 is inspected. In this process,
poor cartridges I such as a cartridge remarkably
polluted by the  ink due to ink leakage or the like, a
cartridge having severe  



appearance damage such as a cartridge having no
grasping arm, a  cartridge having no IC chip or the
like are sorted with naked eyes  and removed from the
recovered cartridges 1. [00158] After that, in 'the
cover label peeling process', among  the over-sheet
59, the extending region 598 that covers the ink
injection opening 20 and the air discharge opening 21
is peeled  off from the lower surface of the container
body 2. Since 'the  cover label peeling process' in
the present embodiment is performed  prior to 'the ink
extracting process', the extending region 59B  of the
over-sheet 59 is peeled off, while the film F is kept
attached  to the lower surface of the container body 2
to maintain the sealing  state of the ink injection
opening 20 and the air discharge opening  21. In
addition, 'the cover label peeling process' may be
performed  after `the ink extracting process' is
performed. [00159] As shown in Fig. 12, in 'the color
label peeling process',  the extending region 59B is
cut from the over-sheet 59 by scissors,  cutter knife
or the Iike, and then peeled off from the lower
surface  of the container body 2. [00160] After that,
in 'the opening hole filar peeling process',  a
supplying opening film (not shown) that seals the ink
supply  opening 4 of the cartridge 1 is peeled off by
tweezers or the like.  [00161] After that, in 'the ink
extracting process', the ink  remaining in the
cartridge 1 is extracted. [00162] As shown in Fig. 13,
in 'the ink extracting process',  an extracting and
sucking process, in which the ink remaining in  the
used cartridge 1 is sucked and extracted, and a
remaining amount  checking process, in which it is
checked whether the amount of  the ink remaining in
the cartridge I after the remaining ink is  extracted
in the extracting and sucking process occupies a
predetermined ratio or less of the total amount of the
ink to be  refilled in a new cartridge, are performed
- 35  [00163] Fig. 14 shows a liquid extracting device
in a liquid  refilling device according to the
invention that refills ink to  the used cartridge 1.
The device includes a liquid extracting  unit,
described below, that extracts the ink remaining in
the  



cartridge 1; a measuring device 89, which is a
measuring unit that  measures whether the amount of
the ink remaining in the cartridge  1 after the
remaining ink is extracted occupies a predetermined
ratio or less of the total amount of the ink; and a
liquid injecting  unit, described below [00164] The
liquid extracting unit includes an ink trap 81 that
recovers the cartridge 1 to be refilled after
extracting the ink  remaining in the cartridge 1;'a
suction pump 83 that reduces the  pressure in the ink
trap 81 through a trap pressure-reducing pipe  85,
described below; the trap pressure-reducing pipe 85
for reducing  the pressure of the ink trap 81 by the
suction of the suction pump  83; and an ink suction
pipe 87 for sucking the remaining ink from  the
cartridge 1. [001651 An ink receiver 81a that receives
the remaining ink sucked  into the ink trap $1 is
provided in the ink trap 81. An extracting  jig for
extracting the remaining ink in the cartridge 1 from
the  ink supply opening 4 is provided at an end of the
ink suction pipe  87. Furthermore, the end (extracting
jig) is connected with the  ink supply opening 4, and
the other end is disposed in the ink  receiver 81a of
the ink trap 81. [00166] Basically, the extracting jig
has the same structure  as that of a mounting portion,
to which the cartridge is mounted,  in the liquid jet
apparatus and includes the operating rod 70 for
opening the ink supplying needle 72 inserted into the
ink supply  opening 4 or the
atmosphere---communicating recessed portion 38 to  the
atmosphere. The extracting jig is disposed above the
ink trap  81 and supports the cartridge 1 while facing
the ink supply opening  4 downward. AS a result, the
remaining ink drops into the ink  trap 81 through the
ink suction pipe.87 when extracted from the
extracting jig. [00167] An end of the trap
pressure-reducing pipe 85 is connected  with the
suction pump 83, and the other end is disposed in an
upper - 36  portion within the ink trap 81. [00168] In
the extracting and sucking process, the liquid
refilling device having the above configuration drives
the suction  



pump 83 and reduces the pressure of the ink trap 81 to
a predetermined  negative pressure (for example, about
104 Torr or 13.3 kPa) through  the trap
pressure-reducing pipe 85. In addition, the remaining
ink is extracted from the cartridge 1 through the ink
supply opening  4, and the extracted remaining ink is
received by the ink receiver  81a of the ink trap 81.
In the embodiment, the ink remaining in  the used
cartridge 1 is extracted from the ink supply opening 4
like the above. [00169] As described above, when the
ink remaining in the used  cartridge 1 is extracted
from the ink supply opening 4, ink is  injected after
the remaining ink is extracted. Therefore, the  effect
of inferior remaining ink can be reduced. In addition,
since the ink remaining in the cartridge 1 is
extracted from the  ink supply opening 4, the ink
flowing direction during extraction  is identical to
the ink flowing direction when the cartridge is  used,
so that the ink can be extracted smoothly with no
difficulty. Furthermore, since the extracting jig
having the same configuration  as that of the liquid
jet apparatus is used, common parts can be  used, and
thereby the cost of the device can be reduced. Still
furthermore, the remaining ink can be extracted as
smoothly as  when the cartridge is used [001701 when
the remaining ink in the cartridge 1 is extracted,  a
predetermined amount of liquid corresponding to the
surface area  of the cartridge 1 ismade to remain in
the cartridge 1. Specifically,  the amount of ink to
remain in the cartridge 1 is about 2.5 volume%  (0.5 g
in the embodiment) of the total amount of the ink to
be  refilled. As described above, if the predetermined
amount of ink  according to the surface area of the
cartridge 1 is made to remain,  the fluidity of the
ink to a portion, into which ink is hard to  flow (for
example, narrow ink flow passage) or a portion, at
which  the ink is leaked, improves, and thereby the
filling characteristic  of the ink improves, and air
bubbles rarely remain. In this case,  a great amount
of ink remains if the surface area of the cartridge -
37  1 is large, and a small amount of ink remains if
the surface area  of the cartridge 1 is small, whereby
the above function works  



effectively. [001711 After that, in the remaining
amount checking process,  it is checked whether the
amount of the ink remaining in the cartridge  1 after
the ink is extracted occupies the predetermined ratio
of  the total amount of the ink to be refilled into
the new cartridge.  [00172] The predetermined ratio is
6 volume% in the remaining  amount checking process.
That is, it is checked whether the amount  of the ink
remaining in the cartridge 1 occupies 6 volume% or
less  of the total amount of the ink to be refilled
into the new cartridge.  [00173] In the embodiment,
since 18.18 gram (g) of ink is filled  in the new
cartridge, it is, checked whether the amount of the
ink  remaining in the cartridge 1 is 1 g or less,
which is 6% (v/w)  of 18.18 g. [00174] Since the
predetermined ratio in the remaining amount  checking
process is 6 volume, it is possible to ensure the
quality  of the liquid until the influence of the
inferior liquid remaining  in the cartridge can be
ignored, and the used cartridge can be  refreshed by
replacing the liquid in the used cartridge with
refilling  liquid reliably . In addition, the yield of
the liquid to be refilled  can be ensured while the
remaining liquid is discharged sufficiently,  and
thereby both of the quality and yield of the liquid in
the  recycled cartridge can be ensured. [OD175] As
described above, 'the ink extracting process' is
completed by leaving 0.5 to 1 g of ink in the
cartridge 1, and  then next process begins. [00176]
After that (see Fig. 1), in 'the injection hole film
piercing process', a part of the film F welded to the
vicinity  of the air discharge opening 21 of the
cartridge 1 containing 1  g or less of remaining ink
so as to seal the air discharge opening  21 is removed
to communicate the air discharge opening 21 to the
atmosphere. [00177] As shown in Fig. 15, in 'the
injection hole film piercing  process', specifically,
when the part of the film ~' of the air  discharge
opening 21 is removed, the part of the film F of the
38 air discharge opening 21 is cut out by a film
removing unit (for  



example, scissors or cutter knife) or the like, and
then a hole  is formed in the film F of the air
discharge opening 21. [001781 As described above, the
part of the film F of the air  discharge opening 21 is
removed by cutting out the part of the  film F and
forming a through-hole in the film F of the air
opening 21. Furthermore, in I the ink injecting
process', ink is  injected into the cartridge I from
the air discharge opening 21. Since the air discharge
opening 21 can be communicated without  causing damage
to the cartridge I or the like by forming a
through-hole  in the film F of the air discharge
opening 21 as such, and thus  the rewelding surface is
rarely damaged, an injection hole film  90 (described
later) can be rewelded to a surface with no damage,
thereby achieving reliable rewelding. Furthermore,
liquid can  be injected efficiently in a short time
while no air bubbles enter  the cartridge 1. (001791
In addition, although the removal of the film F to
open  the air discharge opening 21 in the present
embodiment is realized  in such a manner that the part
of the film F is cut out along the  edge of the air
discharge opening 21 to form the through-hole in  the
film F, the present invention should not be restricted
thereto  or thereby, and the removal of the film F to
open the air discharge  opening 21 can be realized in
various ways. For example, as shown  by a two-dotted
chain line in Fig. 15, the film F is cut out along
the two-dotted chain line so that the left half of the
film F is  removed to open the air discharge opening
21., while the remaining  right half of the film F
keeps the sealing state of the ink injection  opening
20. Alternatively, the entire filin F may be removed
to  open both the air discharge opening 21 and the ink
injection opening 20.  [001801 Af ter that, in 1 the
ink inier-tingprocess 1, ink -is injected  into the
cartridge 1, [00181J As shown in Fig- 16, in the 'ink
injecting process',  by using a liquid inj ecting
unit, described below, a vacuum pulling  process, in
which the pressure of the cartridge 1, from which the
ink is extracted in the link extracting process,, is
reduced to - 39  



a predetermined vacuum degree (37 Pa in the example)
or less; an  injecting process, in which ink is
injected into the cartridge  1; an ink replenishing
process, in which ink is replenished into  the
temporary reservoir tank 93, described below; an ink
suction  process, in which a predetermined amount of
ink is sucked from  the cartridge I through the ink
supply opening 4 after ink is injected  in the
injecting process; and a finishing process, in which
'the  ink injecting process' is finished, are
performed in sequence.  [00182] Fig. 17 shows the
liquid injecting device of the liquid  refilling
device according to the invention. In the device, the
liquid injecting unit includes the temporary reservoir
tank 93  having a communication pipe 91 that
communicates with the atmosphere  connected with the
upper portion thereof and reserving the ink  to be
refilled into the cartridge 1 above the cartridge 1
checked  to contain the amount of the remaining ink
measured by the measuring  device 89 equal to or Jess
than the predetermined ratio (6 volume%) ;  a supply
pipe 95 connected with the ink tank accommodating the
ink in order to supply the ink to the temporary
reservoir tank  93; the injection pipe 97 for
injecting the ink in the temporary  reservoir tank 93
into the cartridge 1 from the air discharge opening
21; the ink trap 99 that extracts and accommodates the
ink in the  cartridge 1; the suction pump 101 that
reduces the pressure of  the ink trap 99 through the
trap pressure-reducing pipe 103, described  below; the
trap pressure-reducing pipe 103 for reducing the
pressure  of the ink trap 99 by the suction of the
suction pump 101; and  an ink suction pipe 105 for
sucking the ink from the cartridge 1.  [00183] The
liquid injecting unit injects ink into the cartridge
checked to contain the amount of remaining ink
measured by the  measuring device 89 equal to or less
than the predetermined ratio  (6 volume%) by the above
configuration_ [001843 A communication pipe opening
and closing valve 91a that  opens and closes the
communication pipe 91 and controls the  ventilation of
the air to the temporary reservoir tank 93 is provided
in the communication pipe 91. In addition, a supply
pipe opening  and closing valve'95a that opens and
closes the supply pipe 95 



-- 4o  and controls the supplying of the ink to the
temporary reservoir  tank 93 is provided in the supply
pipe 95. Furthermore, an injection  pipe opening and
closing valve 97a that opens and closes the injection
pipe 97 and controls the injection of the ink into the
cartridge  1 is provided in the injection pipe 97.
[00185] The ink receiver 99a that receives the
remaining ink  sucked into the ink trap 99 is provided
in the ink trap 99. A  suction jig for sucking the ink
in the cartridge from the ink supply  opening 4 is
provided at an end of the ink suction pipe 105. In
addition, the end, at which the suction j ig is
provided, is connected  with the ink supply opening 4,
and the other end is disposed in  the ink receiver 99a
of the ink trap 99. [00186] The suction jig supports
the cartridge 1 with the ink  supply opening 4 facing
upward on the suction jig. That is, the  cartridge 1
is disposed lower than the suction jig with the ink
supply opening 4 facing upward. With the above
configuration,  when the ink in the cartridge includes
air bubbles, the air bubbles  near the ink supply
opening 4 can be gathered, and thereby the  air
bubbles near the ink supply opening 4 can be sucked
and removed  reliably. Even though the ink supplying
needle 72 to be inserted  into the ink supply opening
4 is provided in the suction jig, no  operating rod 70
is provided. [00187J An end of the trap
pressure-reducing pipe 103 is connected  with the
suction pump 101, and the other end is disposed in the
upper portion of the ink trap 99. [001881 A liquid
holding portion 107 having a volume corresponding  to
the amount of liquid sucked from the ink supply
opening 4 in  the ink suction process, described
below, (about 4 cc in the  embodiment) is provided in
the ink suction pipe 105. In addition,  an upstream
suction pipe opening and closing valve 105a that opens
and closes the ink suction pipe 105 between the
cartridge 1 and  the liquid holding portion 107 and
controls the suction of the  ink into the liquid
holding portion 107 is provided upstream of  the
liquid holding portion 107 in the ink suction pipe
105.  Furthermore, a downstream suction pipe opening
and closing valve  



105b that opens and closes the ink suction pipe 105
between the - 41  ink trap 99 and the liquid holding
portion 107 and controls the  suction of the ink into
the ink trap 99 is provided downstream  of the liquid
holding portion 107 in the ink suction pipe 105.
[00189] The ink trap 99, the suction pump 101, the ink
suction  pipe 105, the upstream suction pipe opening
and closing valve 105a,  the downstream suction pipe
opening and closing valve 105b, the  liquid holding
portion 107 and the like act as the suction unit  that
sucks a predetermined amount of ink from the cartridge
1 through  the ink supply opening 4. [00190] In the
'vacuum inducing process', the suction pump 101  is
activated, and the upstream suction pipe opening and
closing  valve 105a and the downstream suction pipe
opening and closing  valve 105b are closed. In
addition, the communication pipe opening  and closing
valve 91a, the supply pipe opening and closing valve
95a, and the injection pipe opening and closing valve
97a are closed,  and the pressure in the cartridge 1
is reduced so as to be in a  range of about 600 Pa
(about 5 torr) to about 3800 Pa (about 28  torn).
[001911 The vacuum degree in the cartridge 1 can be
set preferably  in a range of 5 to 28 torn, more
preferably in a range of 10 (about  1300 Pa) to 28
torr by controlling the suction of the suction unit
by, for example, a suction control unit or the like
that controls  the suction unit. [00192] In the
injecting process, the activation of the suction  pump
101 is stopped, the communication pipe opening and
closing  valve 91a and the injection pipe opening and
closing valve 97a  are opened, and the upstream
suction pipe opening and closing valve  105a, the
supply pipe opening and closing valve 95a, and the
downstream  suction pipe opening and closing valve
105b are closed. Asa result,  the ink in the temporary
reservoir tank 93 is injected from the  air discharge
opening 21 into the cartridge 1, the pressure of
which is reduced in advance to a range of about 600 to
3800 Pa,  and which is checked to contain the amount
of the remaining ink  equal to or less than 6 volume%
(1 g in the embodiment) in the  



remaining amount checking, process. [001931 As
described above, the ink is injected into the
cartridge - 42  1 in a state where the pressure of the
cartridge 1, from which  the ink is extracted in ' the
ink extracting process', is reduced  in advance to a
range of 600 to 3800 Pa. As a result, since the  ink
is injected in a state where the air in the cartridge
1 is  sufficiently removed, the ink can be refilled
smoothly while no  air bubbles enter the cartridge 1.
Particularly, a cartridge in  which a pressure control
valve is built, like the cartridge of  the embodiment,
is effective since the resistance of the air passing
through the pressure control valve exerts a bad
influence on a  filling property or leaves air bubbles
when air bubbles exist in  the cartridge 1. In
addition, since the pressure in the cartridge  is not
reduced excessively, it can be prevented that a small
amount  of ink remaining in the cartridge 1 is
evaporated and solidified,  or severe bubbling exerts
a bad influence upon a filling property.  [00194]
Furthermore, since it is checked whether the amount of
the ink remaining in the cartridge 1 after the ink is
extracted  occupies the predetermined ratio of the
total amount of the ink  to be refilled into the
cartridge, and the ink is injected only  into the
cartridge checked to contain the amount of the
remaining  ink equal to or less than the predetermined
ratio, it is possible  to control the amount of the
ink remaining in the cartridge 1 in  order that the
effect of the remaining ink to the ink to be filled
into the cartridge 1 (for example, inferior ink
suffering from  the reduction of the degassed rate,
the viscosity increase due  to drying or the like) can
be almost ignored, and thereby the quality  of the ink
in. the used cartridge 1 can be ensured. Still
furthermore,  the yield of the ink to be replenished
can be ensured while the  remaining ink is discharged
sufficiently, and both of the quality  and yield of
the ink in the recycled cartridge can be ensured.
[00195] Still furthermore, the liquid refilling device
extracts  the remaining ink in the used cartridge 1 by
the liquid extracting  unit- In addition, the
measuring device 89 measures whether the  amount of
the ink remaining in the cartridge 1 after the
remaining  



ink is extracted occupies the predetermined ratio or
less, and  the liquid injecting unit injects refilling
ink into the cartridge  containing the amount of the
remaining ink equal to or less than - 43  the
predetermined ratio of the total amount of the liquid
filled  into the new cartridge, and thereby the
running cost or recycling  cost of the device can be
decreased. [00196] Still furthermore, since ink is
injected into the  cartridge 1, from which the ink is
extracted in the ink extracting  process, from the air
discharge opening 21, which is the second  opening,
not from the ink supply opening 4, the ink can be
injected  in a short time while no air bubbles enter.
[00197] Still furthermore, since the air discharge
opening 21  is an opening that communicates with the
upstream ink reservoir  chamber (the first ink chamber
11) by the differential pressure  valve (pressure
control valve) composed of the membrane valve 52,  the
spring 50 or the like, the ink is injected in the same
direction  as the ink flowing direction when the
cartridge is used, and thereby  the ink can be
injected smoothly while air bubbles seldom tangle  or
remain. [00198] After that, in the ink replenishing
process, the  communication pipe opening and closing
valve 91a and the supply  pipe opening and closing
valve 95a are opened, and the upstream  suction pipe
opening and closing valve 105a, the injection pipe
opening and closing valve 97a and the downstream
suction pipe opening  and closing valve 105b are
closed, and thereby ink in the ink tank  is supplied
to the temporary reservoir tank 93. [00199] In the ink
suction process, the suction pump 101 is  activated,
and the downstream suction pipe opening and closing
valve 105b is opened- In addition, the other opening
and closing  valves are closed, and the predetermined
negative pressure (about  100 Torr, that is, about
133000 Pa in the embodiment) retains in  the liquid
holding portion 107. After that, the downstream
suction  pipe opening and closing valve 105b is
closed, and the upstream  suction pipe opening and
closing valve 105a is opened, and thereby  the ink is
sucked from the cartridge 2 as much as the volume of  



the liquid holding portion 107 (about 1.12 g: 1 to 4
cc in the  embodiment) [00200] As described above, in
the ink suction process, the  negative pressure
applied to the vicinity of the ink supply opening 44 -
4 is increased abruptly from a state where the
predetermined negative  pressure is accumulated in the
liquid holding portion 107 by opening  the upstream
suction pipe opening and closing valve 105a provided
upstream of the liquid holding portion 107. Therefore,
even the  ink containing air bubbles filled in the
cartridge 1 is sucked  strongly, and the ink
containing no air bubbles is filled into  the ink
supply opening 4 or the like., and thereby liquid can
be  reliably jetted from the liquid jet apparatus. As
described above,  since strong negative pressure can
be applied to the vicinity of  the ink supply opening
4 with no particular increase in the sucking  force,
air bubbles or liquid can be sucked reliably by simple
equipment. [00201] In addition, after ink is injected
into the cartridge  1, a predetermined amount of ink
is sucked from the cartridge I  through the ink supply
opening 4. Therefore, air bubbles seldom  remain in
the cartridge 1 when the predetermined amount of ink
is sucked through the ink supply opening 4 after the
injection  of the ink. Furthermore, air bubbles around
the ink supply opening  that has the largest effect
can be removed, and thereby the refilled  cartridge
can ensure the jetting stabilityof the liquid jet
apparatus  as much as the new cartridge. Still
furthermore, when air bubbles  are extracted, no
pressure is applied to the cartridge 1 from the
outside, and thereby the cartridge is rarely damaged,
and the  cartridge can be recycled more times. [00202]
As described above, in the 'ink suction process', at
least the amount of the ink corresponding to the
volume of the  flow passage from the differential
pressure valve to the ink supply  opening 4 in the ink
supply opening 4 in the cartridge 1 is sucked  from
the liquid holding portion 107 at constant volume and
vacuum  degree, and the ink is sucked and held in the
liquid holding portion  107 having the volume
corresponding to the amount of the liquid  



sucked from the ink supply opening 4. With the above
operation,  the air bubbles in the flow passage from
the differential pressure  valve to the ink supply
opening 4 can be removed reliably. Even  when air
bubbles exist upstream of the differential pressure
valve,  since no air bubbles can enter apartion
downstream of the differential - 45  pressure valve,
jetting troubles can be prevented reliably.  [002031
In addition, since the ink can be sucked from the ink
supply opening 4 as much as the volume of the liquid
holding portion  107 by sucking and holding the ink in
the liquid holding portion  107 having the volume
corresponding to the amount of the liquid  sucked from
the ink supply opening 4 in 'the ink suction process',
a constant volume of ink can be sucked at all times,
and the loss  of ink due to excessive suction or the
air bubble remaining due  to the suction shortage can
be prevented reliably. [00204] In the finishing
process, the activation of the suction  pump 101 is
stopped, and all valves are closed so as to complete
the ' ink injecting process' . After that, the next
process begins.  f00205) in addition, in case where
the entire film F is removed  to open both the air
discharge opening 21 and the ink injection  opening
20, it is necessary to seal the ink injection opening
20  prior to the `ink injection process'. Therefore,
in this case,  similarly to the `injection hole film
rewelding process' described  below, the ink injection
opening 20 is sealed by a film such that  the film is
welded to a surface of the ink cartridge other than
the originally welded surface, and thereafter the `ink
injection  process' is carried out. [00206] In the '
inj ection hole film rewelding process' (see Fig.  1)
, a heater 113, the rewelding unit, rewelds the
injection hole  film 90 to a surface (flat surface)
other than the originally welded  surface (flat
surface) in order to cover the through-hole formed
,in the film F.and sea]. again the air discharge
opening 21, through  which ink has been injected in
the ink injecting process. With  the above process, it
is possible to obtain welding quality ensuring
welding strength having no liquid leakage with no
change in the  shape of the cartridge 1. In addition,
since a new film is used  



as the injection hole film 90, the reliability against
the lifespan  deterioration can be ensured.
Furthermore, since the injection  hole film 90 is
rewelded to the portion other than the originally
welded surface, the welding reliability increases.
[00207] Specifically, as shown in Fig. 18, an inclined
surface  111 that inclines downward to the cartridge 1
from the opening - 46  is formed at the air discharge
opening 21 of the cartridge 1.  The rewelded surface
is formed by the heater 113 at a portion deeper  than
the originally welded surface around the air discharge
opening  21. With the above configuration, the
rewelded surface is placed  deeper than the
surroundings and covered with the injection hole  film
90, and thereby the rewelded surface is rarely damaged
while  the cartridge is being used. Thus, the film can
be rewelded to  a surface with no damage, and thereby
the film can be rewelded  reliably, [00208] More
specifically, the injection hole film 90 is welded  to
the inclined surface 111, as the rewelded surface.
Then, since  the film is rewelded to the inclined
surface 112 that inclines  downward to the cartridge I
from the opening edge, the film can  be welded easily
with a welding jig (heater 113) along the slope,  and
thereby the air discharge opening 21 can be sealedmore
reliably.  [00209] Meanwhile, in the rewelding, it is
possible to use an  elastic film, and thereby the
injection hole film 90 changes the  shape for
rewelding, and to use a non-elastic film, and thereby
the injection hole film 90 is wrinkled for rewelding.
In this  case, the air discharge opening 21 can be
sealed tightly along  the shape of the rewelded
surface, and thereby the cartridge appears  neat and
the ink leakage can be prevented more reliably.
[00210] According to the refilling cartridge, users
can reuse  the refilling cartridge having a welding
quality that ensures a  welding strength including no
liquid leakage with no change in  the shape of the
cartridge. in addition, since a new film is used  as
the injection hole film 90, the reliability against
the lifespan  deterioration can be ensured.
Furthermore, since the film is  rewelded to the
portion other than the originally welded surface,  



the welding reliability increases, and the user
satisfaction  improves. [00211] In the 'supplying
opening rewelding process' (see Fig_  1), the
supplying opening film is rewelded in order to seal
the  ink supply opening 4 again by the heater. Here,
like the ' injection  hole film rewelding process' ,
the film can be rewelded to a portion  other than the
originally welded surface or to the inclined surface
-- 47  of the ink supply opening 4 [002121 After that
(see Fig. 1), in the 'weight inspecting process',  the
weight of the cartridge 1 is inspected, and it is
checked whether  the refilled cartridge 1 has the same
weight as that of the new  cartridge- Specifically,
since the weight of the new cartridge  is about 20.5
g, if the measured weight of the refilled cartridge  l
is in a range of 20.5  1 g, the next process begins.
[002131 After that, in the 'IC data writing process',
the IC  checker, an information writing unit that
writes information, such  as the recycling
information, of the IC chip 49 writes the recycling
information in the IC chip 49 of the cartridge 1.
[00214] The recycling information includes the number
of recycling  (recycling number) of the cartridge 1 or
the like, and in the 11C  data writing process', the
recycling number is increased by 'one' .  [00215]
Meanwhile, in the 'sorting process', when the IC
checker  reads the information stored in the IC chip
49, if the recycling  number exceeds a predetermined
number, the cartridge 1 provided  at the IC chip 49
can be removed as NG, or the number can be reported
by a certain reporting unit _ With the above
operation, the recycling  number can be managed. In
addition, since the parts deteriorate,  it is possible
to prevent that the cartridge is recycled repeatedly
and damaged cartridges are on sale. [002161
Furthermore, when the cartridge 1 is used in the
recording  device, the amount of remaining ink is
stored in the IC chip, and  the amount of remaining
ink is read from the IC chip 49 in the  'ink
extracting process', and then the amount of ink
corresponding  to the read amount of the remaining ink
can be extracted from the  used cartridge 1. With the
above operation, the amount of the  



remaining ink suitable for refilling can be extracted?
and the  ink in the used cartridge 1 can be replaced
with the refilling  ink more effectively. [002171
Still furthermore, the measured amount of the
remaining  ink after in.k extraction is stored in the
IC chip in the 'ink extracting  process', and then the
amount of the remaining ink stored in the  IC chip 49
can be read and whether the ink is to be injected is
determined or the amount of ink corresponding to the
amount of - 48  the remaining ink can be re-injected
in the 'injecting process' .  With the above
operation, for example, it is possible to reliably
inject ink into only the cartridge containing 1 g or
less of the  remaining ink, In addition, the amount of
ink suitable for refilling  can be injected. [002181
Next, after the 'IC data writing process', the IC
checker  reads the information of the IC chip 49 of
the cartridge 1 in order  to check whether the
information is written reliably in the 'IC  data
writing process'. [00219] Next, in the 'lot imprinting
process', the lot number  is imprinted on the
cartridge 1. Meanwhile, the imprint can be  formed by
thermal imprinting or stamp. [00220] Next, in the
'label adhering process', a new label  identifying the
recycled one and a label for covering the vicinity  of
the air discharge opening 21 are adhered to the
cartridge 1.  [00221] Next, in the 'external pressure
inspecting process',  the ink leakage from the
cartridge 1 is inspected. In this process,  the
cartridge 1 is put in a box, the pressure in which is
reduced  to a predetermined negative pressure, and
then it is checked whether  the ink is leaked from the
cartridge in the reduced pressure.  In addition, if
the container body 2 or the like is cracked or  the
ink is leaked from the cartridge, the cartridge is
evaluated  NG and removed. [002221 Next, in the '
packing process', the cartridge l is reduced  in
pressure and packed in order not to let the ink in the
cartridge  1 touch the air. As described above, since
the cartridge 1 is  reduced in pressure and packed,
and the ink is blocked from the  



air, the degassed rate of the ink in the cartridge can
be maintained  sufficiently. [00223] Next, in the '12h
leakage checking process', the  pressure-reduced and
packed cartridge 1 is left for 12 hours, and  then it
is checked whether the ink is leaked from the
cartridge  1 or the air enters the pressure--reduced
and packed cartridge I- [002241 Next, in the '
individual encasing process', high quality  refilled
cartridges 1, from which the ink is not leaked, are
encased.  (00225] So far, an example of the method of
refilling liquid - 49 into a cartridge according to
the embodiment has been described.  [ 0 022 6] As
described above, in the method of liquid refilling,
the cartridge 1 can be reused by injecting ink into
the used cartridge  1, and the decrease in
environmental load accompanied by the reduction  of
waste and the cost down owing to the reusing of parts
can be  achieved, and thereby users can be provided
with cartridge at a  low price. in addition, since it
is riot required to apply external  pressure to the
cartridge 1, the cartridge is rarely damaged, and  the
cartridge can he recycled more times. As described
above,  since the used cartridge can be recycled
affectively with a simple  process, a user can be
provided with a high-quality used cartridge  at a low
recycling cost. [002271 in the present embodimente the
through-hole is formed  through the f ilm. F to open
the air discharge opening 21 in order  to enable ink
inject, azd after the ink injection, the different
injection hole film 90 is welded to the surface, other
than the  originally welded surfacer as the welded
surface to cover the  through-hole formed in the
injection hole film F, to thereby seal  the air
discharge opening 21 again. However, any other means
can    be employed as long as the air discharge
opening 21 can be sealed  and hermetically closed.
Therefore, the present invention should  not be
restricted to the use of the film nor the welding for
the  fixation. (002281' For exampler an example of
modification is illustrated  in Figs. 19 and 20, which
sea-Is the air discharge opening 21. Fig.  



is a schematic pe-rspective view showing a state iri
which the air discharge openirig 21 is opened by
removing a part of the  filin F. Fig. 19 (b) is a
schematic perspective view zffiowing a state  in which
the air discharge opening 21 is sealed after injection
of ink. Fig. 20 is a cross-sectioziai view showing a
state in which  the air discharge opening 21 is
sealed. [00229) As shown in Fig. 19(b), in the present
modification,  after the ink injection, a sealing plug
120 made of elastic material  such as resin is used to
seal the air discharge opening 21. That  is, in the
present modification, the sealing plug 120 is used as
the sealing member - 50  [002301 As shown in Figs.
19(b) and 20, the sealing plug 120  includes a flange
portion 120a having a circular shape as viewed  from
above, and a sealing portion 120b protruded from one
surface  120d of the flange portion 120a at a center
thereof. The sealing  portion 120b is formed integral
with the flange portion 120a, and  has an outer
circumferential surface 120c matching in shape with  a
tapered shape of the inclined surface 111. When the
air discharge  opening 21 is sealed, the sealing
portion 120b of the sealing plug  120 is inserted into
the air discharge opening 21 so that the outer
circumferential surface 120b is closely contacted with
the inclined  surface I11 of the air discharge opening
21 due to the elasticity  of the sealing portion 120b.
The sealing plug 120 is fixed in  this state.
Concurrently, the one surface 120d of the flange
portion  120a is pressed against and closely contacted
with the film F-so  as to establish the sealing
between the film F and the flange portion  120a. The
air discharge opening 21 is sealed in this fashion-
[00231] in the present embodiment also, the sealing is
realized  at the inclined surface Ill recessed from
the circumstances. This  inclined surface, before the
ink injection, is covered and protected  by the
injection hole film F and therefore is rarely damaged.
The sealing portion 120b of the sealing plug 120 can
be closely  contacted with a surface with no damage to
achieve the reliable  sealing after the ink injection.
[00232] In the present modification, the sealing plug
120 having  



a predetermined shape is used as the sealing member.
However,  the present invention should not be
restricted thereto. For example,  a (glue-like) resin
(such as an elastic member having non-fixed  shape)
that does not have a predetermined shape and that is
easily  deformable can be used as the sealing member
to seal the air discharge  opening 21. This resin may,
for example, have a tacky property  matching with the
material of the container body of the ink cartridge
1. In this case also, to seal the air discharge
opening 21, the  resin is pressed against the inclined
surface 11I, which is protected  and clean surface,
and therefore the reliable sealing can be  realized./
[00233] In the present embodiment, the air discharge
opening - 51 21 is used to refill ink into the ink
cartridge. The pre sent invention  Inay he embodied
such that the ink injection opening 20, instead  of
the air discharge opening 21, is used to refill ink
into the  irik cartridge, or both of the air discharge
opening 21 and the  ink injection opening 20 are -used
to refill ink into the ink cartridge.  ED02341 In
addition, ink for refilling may be ink of the same
color, or may he ink of the same color group or iiik
of similar  color. Here, the ink of the same group
means ink having colorant  or color material of the
same group, which has substantially tha  same
chromatic characteristic as that of ink filled
originally  and consumed (for example, red ink and
light red ink, etc.), and  the ink of similar color
means ink having colorant or color material  which has
similar chroinatic characteristic as that of ink
filled  originally and consumed (for example, red ink
and orange ink, etc.)  Moreover, in soine cases, the
liquid for refilling may be ink which is completely
different in color from the ink filled originally  and
consumed. 1002331 Even through the embodiment deals
with a case in which  liquid is refilled into a used
cartridge, the present invention  is also applicable
to a case in which liquid is filled into a new
cartridge. [002361 'Even though the embodiment deals
with the inkjet recording  device, the liquid jet
apparatus can jet not only ink but also  



glue, manicure, conductive liquid (liquid inetal) or
the like.  Tn addition, even though the embodiment
deals with the ink jet  recording head using ink that
is a liquid, the invention can be  applied to a
recording head used for an image recording device,
such as a printer; a pigment jot head used in the
manufacturing  of a color filter, such as liquid
crystal display or the like;  an electrode f orining
material j et head used in the electrode forming  such
as organic EL displayf FED (surface light-emitting
display)  or the like; a liquid jet apparatus that
eject liquid such as a  bio-organic jet head used in
the manufacturing of a bio chip or  the like. - 52
WHAT IS CLAIMED IS: I A method of refilling liquid
into a used cartridge  mountable to a liquid jet
apparatus, comprising: a film removing process of
removing a first film, welded  to an originally welded
surface around an opening communicating  with an
interior of the used cartridge to seal the opening, in
order to communicate the opening with an exterior of
the used  cartridge; a liquid injecting process of
injecting liquid into the used  cartridge through the
opening communicated in the filra -removing  process;
and a rewelding process of rewelding a second f ilm
using a surface  other than the originally welded
surface as a rewelded surface  in order to seal again
the opening, through which the liquid has  been
injected in tHe liquid injecting process. 2. The
method of refilling liquid into a cartridge according
to claim 1, wherein the rewelded surface is formed at
a -recessed portion  around the opening, and is deeper
than the originally welded surf ace. 3. The method of
ref illing liquid into a cartridge according  to claim
1, wherein an inclined surface which is inclined
downward toward  the interior of the cartridge from an
edge of the opening is formed  at the opening of the
cartridge, and in the rewelding process,  



the second film is rewelded using the inclined surface
as the rewelded  surface. 4. The method of refilling
liquid into a cartridge according  to claim 1, wherein
the cartridge has a pressure control valve that
controls  a supply pressure of the liquid at a liquid
supplying opening that  supplies the liquid to the
liquid jet apparatus and the cartridge  holds the
liquid therein by a pressure control of the pressure
control valve. - 53  5. The method of refilling liquid
into a cartridge according  to claim It wherein the
cartridge has a liquid supplying opening that
supplies the liquid to the liquid jet apparatus and
the liquid  remaining in the used cartridge is
extracted from the liquid supplying  opening prior to
the liquid injecting process. 6. The method of
refilling liquid into a cartridge according  to claim
5, wherein liquid is injected into the cartridge, from
which  the remaining liquid has been extracted in a
liquid extracting  process, through the opening,
different from the liquid supplying  opening, in the
liquid injecting process. 7. The method of refilling
liquid into a cartridge according  to claim 4, wherein
the opening communicates with an ink reservoir chamber
upstream of the pressure control valve. S. The method
of refilling liquid into a cartridge according  to any
one of claims 1 to 7, wherein the first film on the
opening is removed by forming  a through-hole in the
first film on the opening when the first  film on the
opening is removed in the film removing process, and
the liquid is injected into the cartridge through the
opening  in the liquid injecting process. 9. A liquid
refilling device that refills liquid into a  used
cartridge mountable to a liquid jet apparatus,
comprising: a film removing unit that removes a first
film, welded to  



an originally welded surface around an opening
communicating with  an interior of the used cartridge
to seal the opening, in order  to communicate the
opening with an exterior of the used cartridge; a
liquid injecting unit that injects liquid into the
used  cartridge through the opening communicated by
the film removing  unit; and -- 54 - a rewelda,ng unit
that rewelds a second film using a surface  other than
the originally welded surface as a rewelded surface
in order to seal again the opening, through which the
liquid has  been injected by the liquid injecting
unit. 10. A refilling cartridge manufactured by
refilling liquid  into a used cartridge mountable to a
liquid jet apparatus, wherein a first film welded to
an originally welded surface  around an opening
communicating with an interior of the used cartridge
to seal the opening is removed in order to communicate
the opening  with an exterior of the used cartridge
and a second film is rewelded  using a surface other
than the originally welded surface as a rewelded
surface in order to seal the opening again after
liquid is injected. 11. A method of filling liquid
into a cartridge mountable  to a liquid jet apparatus,
comprising: a liquid injecting process of injecting
liquid into the  cartridge; and a suction process of
sucking a predetermined amount of liquid  from the
inside of the cartridge through a liquid supplying
opening,  through which the cartridge supplies the
liquid to the liquid jet  apparatus, after the liquid
is injected in the liquid injecting  process. 12. The
method of filling liquid into a cartridge according
to claim 11, wherein the cartridge has a pressure
control valve that controls  a supplying pressure of
the liquid at the liquid supplying opening. 13. The
method of filling liquid into a cartridge according
to claim 12, wherein the predetermined amount of the
liquid sucked in the  suction process corresponds to
at least a volume of a flow passage  



from the pressure control valve to the. liquid
supplying opening  among liquid supplying passages in
the cartridge. 14. The method of filling liquid into a
cartridge according - 55  to claim 11, wherein the
liquid is sucked and held in a liquid holding  portion
having the volume corresponding to the amount of the
liquid  sucked from the liquid supplying opening in
the suction process. 15. The method of filling liquid
into a cartridge according  to claim 14, wherein the
suction process is performed by opening an opening
and closing valve provided upstream of the liquid
holding portion  froma state inwhich a predet ermined
negative pressure is accumulated  in the liquid
holding portion. 16. The method of filling liquid into
a cartridge according  to claim 12, wherein the
cartridge is a used cartridge from which liquid  has
been consumed, wherein the liquid remaining in the
used cartridge is extracted  from the liquid supplying
opening prior to the liquid injecting  process, 17.
The method of filling liquid into a cartridge
according  to claim 16, wherein the liquid is inj
ected into the cartridge, from which  the remaining
liquid has been extracted in the liquid extracting
process, through a second opening other than the
liquid supplying  opening. 18. The method of filling
liquid into a cartridge according  to claim 17,
wherein the second opening communicates with an ink
reservoir  chamber upstream of the pressure control
valve. 19. The method of filling liquid into a
cartridge according  to claim 16, wherein the liquid
is injected into the cartridge in a state  in which a
pressure of the cartridge, from which the liquid has
been extracted in the liquid extracting process, is
reduced in 



- 56  advance so as to be in a range of 600 to 3800
Pa. 20. A cartridge containing therein the liquid
filled by the  liquid filling method according to any
one of claims 10 to 19. 21. A liquid filling device
that fills liquid into a cartridge  mountable to a
liquid jet apparatus, comprising: a liquid injecting
unit that injects liquid into the cartridge; and .a
suction unit that sucks a predetermined amount of
liquid  from an inside of the cartridge through a
liquid supplying opening,  through which the cartridge
supplies the liquid to the liquid jet  apparatus,
after the liquid is injected by the liquid injecting
unit. 22. A method of refilling liquid into a used
cartridge  mountable to a liquid 'jet apparatus,
comprising: a liquid extracting process of extracting
liquid remaining  in the used cartridge; a remaining
amount checking process of checking whether an  amount
of the liquid remaining in the cartridge after the
remaining  liquid is extracted in the extracting
process occupies a predetermined ratio or less with
respect to a total amount of liquid  to be filled in a
new cartridge; and a liquid injecting process of
injecting liquid into the used  cartridge checked to
contain the amount of the remaining liquid  equal to
or less than the predetermined ratio in the remaining
amount checking process. 23. The method of refilling
liquid into a cartridge according  to claim 22,
wherein the predetermined ratio in the remaining
amount  checking process is 6 volume. 24. The method
of refilling liquid into a cartridge according  to
claim 22, wherein when the remaining liquid in the
cartridge is extracted -.57 in the liquid extracting
process, a predetermined amount of liquid
corresponding to a surface area of the cartridge is
made to remain  



in the cartridge, and the liquid is injected into the
cartridge,  in which the predetermined amount of
liquid has remained, in the  liquid injecting process.
25. The method of refilling liquid into a cartridge
according  to claim 22, wherein the cartridge has a
pressure control valve that controls  a supplying
pressure of the liquid at a liquid supplying opening.
26. The method of refilling liquid into a cartridge
according  to claim 22, wherein the liquid remaining
in the used cartridge is extracted  from a liquid
supplying opening in the 'liquid extracting process
that supplies the liquid to the liquid jet apparatus.
27. The method of refilling liquid into a cartridge
according  to claim 26, wherein liquid is injected
into the cartridge, from which  the remaining liquid
has been extracted in the liquid extracting  process,
through a second opening, different from the liquid
supplying opening. 28. The method of refilling liquid
into a cartridge according  to claim 27, wherein the
second opening communicates with a liquid reservoir
chamber upstream of a pressure control valve. 29- A
liquid refilling device for refilling liquid into a
used cartridge mountable to a liquid jet apparatus,
comprising: a liquid extracting unit that extracts
liquid remaining in  the cartridge; a measuring device
that measures whether an amount of the  liquid
remaining in the cartridge after the liquid is
extracted  by the liquid extracting unit occupies a
predetermined ratio or  less of a total amount of
liquid to be filled into a new cartridge; - 58  and a
liquid injecting unit that injects liquid into the
cartridge  checked to contain the amount of the
liquid, measured by the measuring  unit, equal to or
less than the predetermined ratio. 30. A ink refilling
method for an ink cartridge having: a  



container body; an ink chamber formed in the container
body; an  ink supply opening, formed in the container
body and adapted to  receive an ink supplying needle
of a printer, for communication  between the ink
chamber and a print head; an ink injection opening
formed in the container body and communicating with
the ink chamber;  and a film member attached to the
container body to seal the ink  injection opening, the
method comprising the step of: forming a through-hole
through the film member to unseal the  ink injection
opening; injecting ink into the ink chamber through
the through hole  and the ink injection opening; and
sealing the ink injection opening by attaching a
sealing member  to the container body over the film
member so that a part of the  sealing member passes
through the through--hole and liquid-tightly  contacts
an interior surface of the ink injection opening, the
interior surface being located between the film member
and the  ink chamber. 31. The ink refilling method
according to claim 30,  wherein the ink cartridge has
a differential pressure valve mechanism which is
disposed in at a part of a fluid passage connecting
the ink chamber to the ink supplying opening, which
blocks the  fluid passage normally and which opens the
fluid passage when a  difference of ink pressure
between the ink supply opening and the  ink chamber
becomes larger than a preset value by consumption of
ink by the print head, wherein the step of injecting
the ink includes a step of injecting  the ink into the
ink chamber through the through hole and the ink
injection opening, while applying a negative pressure
to the ink  supplying opening so that the differential
pressure valve mechanism  opens the fluid passage. 59
32. The ink refilling method according to claim 31,
wherein  the part of the sealing member is thermally
welded to the interior  surface of the ink injection
opening. 33. An ink cartridge comprising:  a container
body; 



an ink chamber formed in the container body; an ink
supply opening, formed in the container body and
adapted  to receive an ink supplying needle of a
printer, for communication  between the ink chamber
and a print head; an ink injection opening formed in
the container body and  communicating with the ink
chamber; a film member attached to the container body,
and having a  through-hole facing the ink injection
opening; and a sealing member attached to the
container body over the film  member so that a part of
the sealing member passes through the  through-hole
and liquid-tightly contacts an interior surface of
the ink injection opening, the interior surface being
located between  the film member and the ink chamber.
34. The ink cartridge according to claim 33, further
comprising: a differential pressure valve mechanism
which is disposed  at a part of a fluid passage
connecting the ink chamber to the  ink supplying
opening, which blocks the fluid passage normally  and
which opens the fluid passage when a difference of ink
pressure  between the irk supply opening and the ink
chamber becomes larger  than a preset value by
consumption of ink by the print head. 35. The ink
cartridge according to claim 33, wherein the  part of
the sealing member is welded to the interior surface
of  the ink injection opening. 36. A method of filling
liquid into a cartridge mountable  to a liquid jet
apparatus, comprising: a film removing process of
removing a first film, welded - 60 - to an originally
welded surface around an opening communicating  with
an interior of the cartridge to seal the opening, in
order  to communicate the opening with an exterior of
the used cartridge; a liquid injecting process of
injecting liquid into the  cartridge through the
opening communicated in the film removing  process;
and a sealing process of sealing the opening again by
closely  contacting a sealing member with a surface
other than the originally  



welded surface. 37- The method of filling liquid into
a cartridge according  to claim 36, wherein the
sealing surface is formed at a recessed portion
around the opening, and is deeper than the originally
welded surface . 38. The method of filling liquid into
a cartridge according  to claim 36, wherein the
sealing member is a sealing plug or an  elastic member
having no fixed shape.. 39. The method of filling
liquid into a cartridge according  to claim 36,
wherein an inclined surface which is inclined downward
toward  the interior of the cartridge from an edge of
the opening is formed  at the opening of the
cartridge, and in the sealing process, a  second film
as the sealing member is rewelded to the inclined
surface. 40. The method of filling liquid into a
cartridge according  to claim 36, wherein the
cartridge has a pressure control valve that controls
a supply pressure of the liquid at a liquid supplying
opening that  supplies the liquid to the liquid jet
apparatus and the cartridge  holds the liquid therein
by a pressure control of the pressure  control valve.
41. The method of filling liquid into a cartridge
according  to claim 36, wherein the cartridge has a
liquid supplying opening that 61 supplies the liquid
to the liquid jet apparatus and the liquid  remaining
in the cartridge is extracted from the liquid
supplying  opening prior to the liquid injecting
process. 42. The method of filling liquid into a
cartridge according  to claim 41, wherein liquid is
injected into the cartridge, from which  the remaining
liquid has been extracted in a liquid extracting
process, through the opening, different from the
liquid supplying  opening, in the liquid injecting
process. 43. The method of filling liquid into a
cartridge according  to claim 40, 



wherein the opening communicates with an ink reservoir
chamber  upstream of the pressure control valve. 44.
The method of refilling liquid into a cartridge
according  to any one of claims 36 to 43, wherein the
first film on the opening is removed by forming  a
through-hole in the first film on the opening when the
first  film on the opening is removed in the film
removing process, and the liquid is injected into the
cartridge through the opening  in the liquid injecting
process. 45. A liquid filling device that fills liquid
into a cartridge  mountable to a liquid jet apparatus,
comprising:. a film removing unit that removes a first
film, welded to  an originally welded surface around
an opening communicating with  an interior of the
cartridge to seal the opening, in order to
communicate the opening with an exterior of the used
cartridge; a liquid injecting unit that injects liquid
into the cartridge  through the opening communicated
by the film removing unit; and  a sealing unit that
seals the opening again by closely contacting a
sealing member with a surface other than the
originally  welded surface 46. A refilling cartridge
manufactured by refilling liquid - 62  into a
cartridge mountable to a liquid jet apparatus, wherein
a first film welded to an originally welded surface
around an opening communicating with an interior of
the cartridge  to seal the opening is removed in order
to communicate the opening  with an exterior of the
cartridge and a sealing member is closely  contacted
with a surface other than the originally welded
surface  in order to seal the opening again after
liquid is injected. 


