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Description

[0001] The present invention relates to an ink cartridge for an ink jet recording apparatus and an ink jet recording
apparatus comprising such ink cartridge.

[0002] An ink jet recording apparatus such as an ink jet printer comprises an ink jet type recording head carried on a
carriage in which pressure is applied to a pressure generating chamber. This chamber is maintained in fluid communi-
cation with a common ink tank on one side of the chamber and a nozzle opening on an other. Ink droplets are discharged
from the nozzle opening upon the generation of pressure in the chamber. An ink cartridge comprising either the common
ink tank or the common ink tank and a plurality of chambers and nozzle openings may be carried on the carriage for
supplying the recording head with ink. This ink cartridge is constructed so that ink droplets are discharged onto a recording
medium in response to printing data as the carriage is reciprocally moved.

[0003] Since the nozzle opening of the recording head is located at a position lower than the ink level in the ink
cartridge, fluid pressure of the ink acts on the nozzle opening. A porous material is generally contained in the ink cartridge
so that surface tension caused by the porous material allows the pressure inside the ink cartridge to be slightly lower
than that at the nozzle opening in order to prevent ink from oozing out from the nozzle opening.

[0004] However, asinkis gradually consumed during printing operations and a smaller amount of ink remains absorbed
in the porous material, the surface tension caused by the porous material becomes larger and makes it difficult to supply
ink to the recording head. Thus, all ink contained in the cartridge will not be completely consumed.

[0005] Also, because of the porous material contained in the ink cartridge, the amount of ink stored in the ink cartridge
is less than the volume of the ink cartridge by the actual total volume of the porous material. To compensate for the
decreased amount of ink in a cartridge employing porous material, a larger ink cartridge is required than would be if the
porous material were not employed in order to hold the same amount of ink.

[0006] To solve the problem mentioned above, an ink cartridge for an ink jet recording head, for example, as shown
in United States Patent No. 4,677,447 (based upon JP-A-62-231759), has been proposed. This patent shows an ink
tank that is separated into two chambers by a wall formed with a through hole in a lower portion thereof. Ink is provided
to the recording head from the first chamber. An umbrella check valve is movably arranged in the through hole. When
the ink pressure on the ink head is decreased by expulsion of ink from the chamber, the umbrella check valve is opened
to discharge the ink from the into to the cavity, and it is then supplied to the recording head from the first chamber into
the second chamber, and it is then supplied to the recording head from the second chamber cavity.

[0007] According to the above-mentioned ink cartridge, a porous material need not be contained in the cartridge, so
that a larger amount of ink can be substantially stored in the ink cartridge. However, use of the umbrella check valve
raises another problem, since its offset amount s too large to finely adjust the amount of ink to be supplied to the recording
head. Thus, fluctuations in the amount of ink supplied are caused and the printing quality is degraded.

[0008] In addition, since the ink in the first chamber is completely blocked from the recording head when the umbrella
check valve is closed, if some change in environmental factors or temperature causes the volume of ink in the second
chamber to increase as little as two to five percent, the pressure in the first chamber could increase and break the seal
on a connection port which couples the ink cartridge to the recording head. The ink could then leak from the broken
seal. Further, when the cartridge is mounted on the recording head, this increased pressure acts on the recording head
whereby negative pressure cannot be maintained between the recording head and the ink tank, and thus ink could leak
from the recording head.

[0009] Furthermore, the umbrella check valve is maintained in a closed state with a pressure difference of approximately
50 mmAgq in order to ensure a stable supply of ink to the recording head. However, since this valve closing force is small,
the umbrella check valve may open in response to a swinging motion of ink in the ink tank due to the movement of the
carriage resulting in temporary pressure differences against the valve from the movement. Thus, stable printing may
not be provided.

[0010] Additionally, if air enters a recording head while ink is being supplied thereto, the pressure for discharging ink
droplets may be absorbed by the air bubble occurring within an ink passage of the recording head. Thus, defective
printing may arise when the ink cartridge is exhausted. This problem may also arise if an ink cartridge is removed from
a recording head if the ink is not depleted.

[0011] Accordingly, it is desirable to provide an ink cartridge which is capable of reliably supplying a recording head
with ink in response to a minute pressure difference between the recording head and the ink cartridge, while maintaining
negative pressure suitable for printing between the recording head and the ink cartridge, without being influenced by
any swinging motion of ink contained therein due to the movement of a carriage upon which the recording head is
mounted, and is also capable of preventing ink from leaking from an ink supply port of the cartridge leading to the
recording head, or leaking from the recording head, due to temperature or other atmospheric changes.

[0012] Additionally, itis desirable to provide an ink cartridge which can prevent air from being drawn into the recording
head at the time ink in the ink cartridge is exhausted, or if the ink cartridge is removed before all of the ink is depleted.
[0013] The present invention intends to overcome the above problems. The object is solved by the ink cartridge for
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an ink jet recording apparatus and method as defined in the appended claims.

[0014] Further advantages, features, aspects and details of the invention are evident from the dependent claims, the
description and the accompanying drawings. The claims are intended to be understood as a first non-limiting approach
of defining the invention in general terms.

[0015] The present invention relates generally to an ink cartridge and more particularly to an ink cartridge which is
suitable for being mounted on a carriage for carrying an ink jet type recording head.

[0016] Generally speaking, in accordance with the invention, an ink container having an ink supply port formed in one
of its walls is separated into two portions by a membrane valve seat made of an elastic thin membrane and formed with
a through hole in a central portion thereof. The membrane forms an ink chamber in the portion of the ink container not
adjacent the ink supply port and an ink supply chamber in the portion of the ink container adjacent the ink supply port.
A valve body is arranged at a position opposite the through hole such that the membrane valve seat is urged to abut
the valve body by a pressure difference between the ink chamber and the ink supply chamber, thereby selectively sealing
the through hole..

[0017] The membrane valve seat receives a pressure difference over a wide area thereof to open a passage from the
ink chamber to the ink supply chamber in response to the consumption of a small amount of ink from the ink supply
chamber. Thus, the ink can be discharged to a recording head without resulting in excessive negative pressure being
imparted on the recording head. Also, if the pressure inside the ink supply chamber increases due to a temperature rise,
other environmental factors or the like, the membrane valve seat is responsive to this increased pressure in the ink
supply chamber and releases an increased portion of ink from the ink supply chamber to the ink chamber, thereby
preventing ink from leaking from the recording head. Further, the membrane valve seat is maintained in close contact
with the valve body through its own elasticity to reliably prevent the valve member from bouncing or vibrating due to the
movement of the carriage. The ink container may be in the form of an ink cartridge removably mounted on the recording
head.

[0018] Accordingly, it is an aspect of this invention to provide an improved ink cartridge capable of reliably supplying
ink to a recording head.

[0019] Another aspect of the invention is to provide an improved ink cartridge capable of regulating the pressure
imparted to the recording head.

[0020] A further aspect of the invention is to provide an improved ink cartridge capable of regulating the pressure
imparted to the recording head and keeping ink from leaking even if temperature changes or other environmental changes
cause a change in pressure in the cartridge.

[0021] Yetanother aspect of the invention is to provide an improved ink cartridge which prevents air from being drawn
into the recording head if the ink in the cartridge is exhausted, or if the ink cartridge is removed before all of the ink is
exhausted.

[0022] Still other aspects and advantages of the invention will in part be obvious and will in part be apparent from the
specifications and drawings.

[0023] Additionally, the invention accordingly comprises The features of construction, combinations of elements, and
arrangements of parts which will be exempilified in the constructions hereinafter set forth, and the scope of the invention
will be indicated in the claims.

[0024] For a fuller understanding of the invention, reference is made to the following description taken in conjunction
with the accompanying drawings, in which:

FIG. 1 is a cross-sectional view of an ink tank cartridge constructed in accordance with a comparative example;
FIGS. 2A and 2B respectively are fragmentary cross-sectional views of the ink tank cartridge of FIG. 1 showing how
the membrane valve seat and the valve body operate when the ink cartridge is mounted on a recording head;
FIG. 2C is a cross-sectional view of the ink tank cartridge of FIG. 1 showing the valve body when the ink cartridge
is supplied with ink;

FIG. 3 is a graph representing the relationship between a discharging amount of ink and the fluid pressure value of
the ink cartridge of FIG. 1;

FIG. 4 is a fragmentary cross-sectional view of an ink tank cartridge constructed in accordance with another com-
parative example showing the ink supply chamber and its surroundings;

FIG. 5is a cross-sectional view of an ink tank cartridge constructed in accordance with another comparative example;
FIGS. 6A and 6B respectively are fragmentary cross-sectional views of the ink tank cartridge of FIG. 5 showing how
the membrane valve seat and the valve body operate when the ink cartridge is mounted on a recording head;
FIG. 6C is also a cross-sectional view of the ink tank cartridge of FIG. 5 showing the valve body when the ink
cartridge is supplied with ink;

FIG. 7 is a fragmentary cross-sectional view of an ink tank cartridge constructed in accordance with another com-
parative example showing the ink supply chamber and its surroundings;

FIG. 8 is a fragmentary cross-sectional view of an ink tank cartridge constructed in accordance with another com-
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parative example showing the ink supply chamber and its surroundings;

FIG. 9 is a fragmentary cross-sectional view of an ink tank cartridge constructed in accordance with another com-
parative example showing the ink supply chamber and its surroundings;

FIG. 10 is a fragmentary cross-sectional view of an ink tank cartridge constructed in accordance with an embodiment
of the invention showing the ink supply chamber and its surroundings;

FIG. 11 is a cross-sectional view showing an ink supply port of an ink cartridge constructed in accordance with
another comparative example; and

FIGS. 12A and 12B are cross-sectional views showing an ink supply port of an ink cartridge constructed in accordance
with another comparative example, FIG. 12A showing the ink supply port not mounted on a recording head and
FIG. 12B showing the ink supply port mounted on a recording head.

FIG. 13 is a schematic view showing an ink supply system, which is an essential part of the ink jet type recording
apparatus according to the embodiment of the present invention and the comparative examples.

[0025] Fig. 13 is a schematic view showing an ink supply system of an ink-jet type recording apparatus to which the
present invention can be applied.

[0026] A print head unit 101 of an ink-jet type is connected to an ink tank 103 through a connecting member 102. Ink
is supplied from the ink tank 103 to the print head unit 101 through a hollow needle 102a and an ink supply passage
102b of the connecting member 102, so that the print head unit 101 emits ink droplets in accordance with print signals.
[0027] The apparatus shown in Fig. 13 also includes a cap member 104 disposed at non-printing area, which cap
member comes into abutment against the nozzle plate of the print head unit 101 by a drive mechanism (not shown) for
preventing the nozzle openings from drying. The cap member 104 is connected through a tube 108 to a suction pump
105 which is operated by a control device 106 to suck ink from the print head unit 101 through the cap member 104.
The apparatus shown in Fig. 13 is also provided with an effluent tank 107 connected to an outlet port of the suction
pump 105 through a tube 109.

[0028] The recording head may be of any structure such as described in European Patent Publication Nos. 581,531,
609,863, 584,823 and so on.

[0029] Referring to FIG. 1, a comparative example is depicted wherein a container constituting an ink cartridge body,
indicated generally at reference numeral 1 is formed with a first wall 1a with an ink supply port 2 formed therein, into
which an ink supply needle of a recording head (not shown) may be inserted. The space inside container 1 is separated
into an ink chamber 4 and an ink supply chamber 5 by a membrane valve seat 3, described hereinafter. Membrane
valve seat 3 is made of an elastic membrane, such as a rubber membrane, polymeric elastomer membrane or the like,
having a resistance to ink, and formed with a membrane through hole 6 in a central portion thereof. Membrane valve
seat 3 is placed on a step 7 formed in a lower portion of container 1. Membrane valve seat 3 is maintained in a stretched
state by a valve assembly 9 which engages and holds the periphery of membrane valve seat 3 against step 7.

[0030] A valve body 8 is vertically movably inserted into a valve through hole 10 formed through valve assembly 9.
Valve body 8 has a width that ensures the formation of a gap between valve assembly 9 and valve body 8 through which
ink flows, and a length slightly larger than the thickness of valve assembly 9. In a normal state, when cartridge 1 is not
connected to a recording head undergoing a printing operation, valve body 8 has its lower end placed in elastic contact
with membrane valve seat 3 by a valve body support member 11 so as to close the membrane through hole 6 of
membrane valve seat 3. The lower end of valve body 8 is formed with a curved periphery to form a better seal with
membrane valve seat 3. Valve assembly 9 is formed with an ink passage 15 in the surface thereof facing away from ink
supply port 2 and communicating to valve through hole 10 for directing ink thereto.

[0031] Valve body support member 11 is arranged on and secured at its periphery to the surface of valve assembly
9 on the opposed side of valve assembly 9 to membrane valve seat 3, in a stretched state in order to maintain valve
body 8 in elastic contact with membrane valve seat 3, as well as to prevent valve body 8 from lowering below a prede-
termined position. Valve body support member 11 is made of a similar material to that of membrane valve seat 3, and
is formed with a support member through hole 12 therein forming ink passage 15. Also, valve body support member 11
supports a top portion 8a of valve body 8 adjacent but spaced from support member through hole 12. In this embodiment,
the upper end of valve body 8 is formed with annular peripheral groove 8b for receiving the periphery of a mounting
aperture 11a in valve support member 11 and a head 8a shaped both to be forced through mounting aperture 11a by
elastic deformation thereof due to its rounded top end, and to retain the valve body on the valve body support membrane
when mounted thereon.

[0032] Preferably, membrane valve seat 3, valve body support member 11, and valve body 8 are assembled with and
fixed to valve assembly 9 prior to the final construction of container 1, and are incorporated into container 1 by placing
the entire assembly on step 7 of container 1 at one time.

[0033] Container 1 has its upper end closed by a lid member 13 having an atmosphere communicating hole 14 formed
therethrough. On the side of lid member 13 facing the inside of ink chamber 4, lid member 13 is formed with a recess
30 surrounding atmosphere communicating hole 14, a communicating port 32 positioned a predetermined distance away
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from recess 30, and a narrow groove 31 constituting a capillary channel for maintaining recess 30 and communicating
port 32 in fluid communication. A flexible membrane 33 is arranged over recess 30 and groove 31 in such a loose state
that flexible membrane 33 is maintained a small distance away from communicating hole 14 when lid member 13 is
placed on container 1, while one wall of the capillary channel of groove 31 is defined by flexible membrane 33.

[0034] In this embodiment, if container 1 is positioned (for example, tilted or turned upside down) to bring ink in ink
chamber 4 into contact with lid member 13, flexible membrane 33 receives the pressure of the ink and is moved towards
lid member 13. Flexible membrane 33 then comes into contact with a protrusion 14a defined by recess 30 around
atmosphere communicating hole 14, so that atmosphere communicating hole 14 is closed to prevent the ink from leaking
therethrough.

[0035] When ink supply port 2 is penetrated by an ink supply needle of the recording head (not shown) carried on a
carriage (the ink supply port being normally sealed by an ink impermeable closure (not shown) pierceable by the needle
in a conventional manner), ink supply chamber 5 is placed in fluid communication via this ink supply needle with the
recording head. In this state, flexible membrane 33 of lid member 13 is maintained in a hanging position away from lid
member 13 so as to open atmosphere communication hole 14 because of gravity or other pressure difference. Thus,
ink chamber 4 communicates with the atmosphere through open atmosphere communicating hole 14, recess 30, groove
31, and communicating port 32.

[0036] Asis shown in FIGS. 2A, 2B and 2C, in the cartridge constructed in this manner, when printing is started and
the recording head discharges ink droplets onto a recording medium or the like, ink in ink supply chamber 5 flows through
ink supply port 2 into the recording head, whereby the pressure inside ink supply chamber 5 gradually decreases. In
response to the decreased pressure inside ink supply chamber 5, membrane valve seat 3 receives pressure from ink
chamber 4 and expands in the direction toward ink supply port 2, by virtue of its elasticity, in the form of an essentially
spherical surface having a radius R. At this time, since valve body 8 moves in conjunction with membrane valve seat 3
(FIG. 2A), ink contained in ink chamber 4 is prohibited from flowing into ink supply chamber 5 which in turn prevents the
pressure inside ink supply chamber 5 from increasing excessively, while also preventing the pressure inside ink supply
chamber 5 from decreasing excessively. In this manner, the pressure on the recording head is maintained at constant
negative pressure with respect to the ink chamber 4.

[0037] As more ink is consumed by the recording head during a printing operation, membrane valve seat 3 is further
elastically expanded toward ink supply port 2. Valve body 8 is prevented from lowering below a predetermined position
by valve body support member 11, so that valve body 8 is separated from membrane valve seat 3 by a very narrow gap
6a (FIG. 23). In this state, ink in ink chamber 4 passes through support through hole 12, passage 15, valve through hole
10 and narrow gap 6a formed between valve body 8 and membrane valve seat 3, and flows through membrane through
hole 6 into ink supply chamber 5.

[0038] When the inflow of the ink causes the pressure inside ink supply chamber 5 to slightly increase, membrane
valve seat 3 moves back toward valve body 8 by its elasticity and elastically contacts with valve body 8, whereby narrow
gap 6a and membrane through hole 6 are closed by the lower surface of valve body 8. This prohibits ink from flowing
from ink chamber 4 into ink supply chamber 5. As a result, the pressure at the ink supply port is maintained at a constant
level irrespective of the amount of ink contained in ink chamber 4.

[0039] Each time the pressure inside ink supply chamber 5 slightly decreases because of ink consumption during a
printing operation, membrane valve seat 3 slightly expands toward ink supply port 2 to form a gap between membrane
valve seat 3 and valve body 8, through which ink from ink chamber 4 flows into ink supply chamber 5. In this manner,
membrane valve seat 3, made of an elastic membrane, is brought into contact with and separated from valve body 8 in
accordance with the consumption of ink during printing. Thus, by setting the elasticity of membrane valve seat 3 at an
appropriate predetermined magnitude, it is possible to remarkably reduce the difference in pressure between the time
an ink supply procedure will begin and end, as well as to discharge all ink in ink chamber 4 to the recording head so
that none of the ink will be wasted.

[0040] If the ambient temperature rises while printing is not being performed, the pressure inside ink supply chamber
5 will increase. This increase in pressure may also be caused by changes in a number of other environmental factors.
In response to this increased pressure, membrane valve seat 3 moves toward ink chamber 4 which is open to the
atmosphere. This prevents the pressure inside ink supply chamber 5 from increasing, thus maintaining appropriate
negative pressure between ink chamber 4 and recording head irrespective of temperature rise or pressure increase. It
is therefore possible to prevent ink from leaking from the recording head due to an increase in pressure.

[0041] In example, membrane valve seat 3 is formed of a rubber membrane having a thickness of 0.04 mm and an
effective diameter, i.e., an elastically deformable region of 20 mm. A lower limit position of valve body 8 is designed
such that the radius R of the spherical surface is 26 mm immediately before ink flows out, i.e., in a critical state with
valve body 8. Reference is now made to FIG. 3, which is a graph which depicts the change in fluid pressure value of
the ink cartridge according to the invention. It can be understood from FIG. 3 that even if a large amount of ink, for
example, five grams per minute of ink, is supplied, the increase in fluid pressure value is small. Thus, ink can be smoothly
supplied to the recording head even if a large amount of ink is consumed by the recording head without imparting
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excessive negative pressure on the recording head.

[0042] During the manufacturing and ink filling process, a negative pressure is applied to ink chamber 4 to exhaust
air from cartridge 1. With ink supply port 2 being closed by a filling seal 16, ink chamber 4 initially achieves a lower
pressure than ink supply chamber 5. Thus, as shown in FIG. 2C, valve body 8 moves toward ink chamber 4 against the
elastic force of valve body support member 11 to form a filling gap 12a between membrane valve seat 3 and valve body
8, so that all air can be exhausted from the entire cartridge 1 including ink chamber 4 and ink supply chamber 5,
irrespective of the existence of membrane valve seat 3 and valve body 8. This permits the entire cartridge 1, including
ink supply chamber 5, to be filled with ink.

[0043] Reference is now made to FIG. 4 which depicts an ink cartridge 200 constructed in accordance with another
comparative example, like elements being designated by like reference numerals. In this second embodiment, valve
body 8 is provided with a flat positioning piece 35 fixed thereto on the side thereof facing valve body support member
11, in the region of valve through hole 10, which abuts the upper peripheral surface of valve body 8 when the lower
surface of valve body 8 is brought into contact with membrane valve seat 3. When valve body 8 abuts membrane valve
seat 3, positioning piece 35 is maintained in contact with the upper surface of valve assembly 9 and the periphery of
valve body 8, and valve body 8 is supported by valve assembly 9 to maintain its posture as vertical as possible. Thus,
membrane through hole 6 of membrane valve seat 3 can be reliably closed by valve body 8 even if cartridge 200 suffers
from vibrations due to the movement of the carriage or the like.

[0044] Reference is now made to FIG. 5 which depicts an ink cartridge 300 constructed in accordance with another
comparative example, like elements being designated by like reference numerals. In this embodiment a valve body 20
is inserted into a valve body accommodating chamber 9a formed in valve assembly 9’ with spring 21 positioned to urge
valve body 20 toward ink supply port 2. A lower limit position of valve body 20 is defined by a laterally outwardly extending
positioning piece 36 formed on the upper end of valve body 20 abutting a laterally inwardly extending protrusion 9b
formed in a lower portion of valve body accommodating chamber 9a. Also, as is shown in FIG. 5, ink chamber 4 is
selectively maintained in fluid communication with ink supply chamber 5 via through holes 22 and 23, through hole 22
communicating directly between ink chamber 4 and valve body accommodating chamber 9a, which through hole 23
communicates directly between ink chamber 4 and the space between membrane valve seat 3 and has a laterally
extending surface groove 23a formed on the side of valve assembly 9’ facing said membrane valve seat 3 extending
between through hole 23 and valve body accommodating chamber 9a.

[0045] In this comparative example, as is shown in FIGS. 6A, 6B and 6C, membrane valve seat 3, in response to
decreased pressure inside ink supply chamber 5, receives pressure from ink chamber 4 and expands toward supply
port 2, by virtue of its elasticity, in the form of an essentially spherical surface having a radius R. Thus, since valve body
20 moves in conjunction with membrane valve seat 3 by the resilient force of spring 21, and positioning piece 36 abuts
protrusion 9b to maintain valve body 20 in a vertical posture (FIG. 6A), ink is prohibited from flowing from ink chamber
4 into ink supply chamber 5 while preventing the pressure inside ink supply chamber 5 from decreasing excessively. In
this manner, membrane valve seat 3 abuts valve body 20 irrespective of any vibrations or swinging motion of the cartridge
due to the movement of the carriage, so that ink pressure on the recording head is maintained at constant negative
pressure with respect to ink chamber 4.

[0046] As more ink is consumed by the recording head during a printing operation, membrane valve seat 3 is further
expanded toward ink supply port 2. Valve body 20 is prevented from lowering below a predetermined position by protrusion
9b of valve accommodating chamber 9a, so that valve body 8 is separated from membrane valve seat 3 by very narrow
gap 6a (FIG. 6B). In this state, ink in ink chamber 4 passes through narrow gap 6a formed between valve body 20 and
membrane valve seat 3 and flows through membrane through hole 6 into ink supply chamber 5.

[0047] When the inflow of the ink causes the pressure inside ink supply chamber 5 to slightly increase, membrane
valve seat 3 moves back toward valve body 20 by its elasticity and elastically contacts with valve body 20, whereby
narrow gap 6a and membrane through hole 6 are closed by the lower surface of valve body 20. This prohibits ink from
flowing from ink chamber 4 into ink supply chamber 5. As a result, the pressure at ink supply port 2 is maintained at a
constant level irrespective of the amount of ink contained in the ink chamber 4.

[0048] During the manufacturing and ink filling process, a negative pressure is applied to ink chamber 4 to exhaust
air from cartridge 300. With ink supply port 2 being closed by filling seal 16, ink chamber 4 achieves a lower pressure
than ink supply chamber 5. Thus, as shown in FIG. 6C, valve body 20 moves toward ink chamber 4 against force of
spring 21 to form a filling gap 12a between membrane valve seat 3 and valve body 20, so that all air can be exhausted
from the entire cartridge 300, irrespective of the existence of membrane valve seat 3 and valve body 20. This permits
the entire cartridge 300 including ink supply chamber 5 to be filled with ink.

[0049] In the foregoing comparative example, an elastic member (spring 21) for bringing valve body 20 into contact
with membrane valve seat 3 is incorporated in valve assembly 9'. Alternatively, in a fourth embodiment, like elements
being designated by like reference numerals, an ink cartridge body 400 may be formed with a valve body 37, as shown
in FIG. 7, which may be formed in a mushroom shape, such that a cap portion 37a functions as a positioning piece and
as a stopper, and a spring 38, mounted at its periphery to the top surface of valve assembly 9", may be used to urge
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the top of valve body 37 toward membrane valve seat 3. Since valve body 37 and spring 38 can be mounted from the
outside of valve assembly 9", the assembling work of the ink tank cartridge can be simplified. A through hole 9c is formed
in valve assembly 9" communicating between ink chamber 4 and the space between the lower surface of valve assembly
9" and membrane valve seat 3.

[0050] Reference is now made to FIG. 8 which depicts an ink cartridge 500 constructed in accordance with another
comparative example, like elements being designated by like reference numerals. While in the foregoing comparative
examples, the spring is arranged above the valve body, it is apparent that similar effects can be produced when ink
cartridge 500 is separated into an ink chamber 42 and an ink supply chamber 43 by a partition 41 formed with a partition
through hole 41a. Ink supply chamber 43 houses a membrane valve seat 44 and a valve body 46 comprising an elongated
portion 46b extending through a membrane through hole 45 and head portion having a spherically formed lower surface
46a for sealing membrane through hole 45 formed through membrane valve seat 44. Elongated portion 46b extends
from and perpendicular to lower surface 46a and penetrating membrane through hole 45 of membrane valve seat 44.
Elongated portion 46b extends through and is supported on a spring 47 which always urges elongated portion 46b, and
therefore valve body 46, in the direction of an ink supply port 49 and a guide hole 48, which receives the lower end of
support member 46b to position valve body 46 in a vertical posture formed in a wall of the cartridge as shown in FIG. 8.
Guide hole 48 is defined by an upwardly projecting annular wall 43a formed in a bottom wall 49a of ink cartridge 500.
[0051] According to this comparative example, since valve body 46 is always urged toward wall 49a, in which ink
supply port 49 is formed, by spring 47 to maintain a stable posture, irrespective of any force generated by ink, ink can
be stably supplied to the recording head irrespective of any vibrations or swinging motion of ink in cartridge 500 due to
the movement of the carriage. In this embodiment, similar to those described above, when the pressure below membrane
valve seat 44 is decreased due to ink being consumed during printing, membrane valve seat 44 moves toward ink supply
port 49, thereby maintaining the pressure below valve seat 44. When elongated portion 46b engages the bottom of guide
hole 48, the movement of valve body 46 is stopped. Thereafter, any additional consumption of ink moves membrane
valve seat 44 away from lower surface 46a of support member 46, thereby exposing a membrane through hole 45, and
allowing ink to pass therethrough.

[0052] Reference is now made to FIG. 9 which depicts ink cartridge 600 constructed in accordance with another
comparative example, like elements being designated by like reference numerals. A level stabilizing membrane 50 is
made of a soft porous membrane or lattice membrane which can move in conjunction with membrane valve seat 3 is
provided. A porous member through hole 51 is formed through a region opposite valve body 8 of stabilizing membrane
50, and a lower end portion of valve body 8 is fit into porous member through hole 51. Stabilizing membrane 50 has its
periphery secured to valve assembly 9 and a central portion thereof secured to valve body 8.

[0053] When the pressure inside ink supply chamber 5 decreases as more ink is consumed during a printing operation,
membrane valve seat 3 separates from valve body 8 so that ink in ink chamber 4 flows through porous member through
hole 51 of level stabilizing membrane 50 into ink supply chamber 5.

[0054] After an additional amount of ink has been consumed during printing operations and the level of ink in ink
chamber 4 has been reduced to a level lower than the position of valve assembly 9, the ink in ink chamber 4 may violently
swing near valve body 8 due to the movement of the carriage, However, since the ink passes through membrane through
hole 6 of membrane valve seat 3 after fluctuations in pressure of the ink have been suppressed by level stabilizing
membrane 50 as much as possible, the ink pressure on the recording head is maintained at a constant level irrespective
of the amount of ink remaining in ink chamber 4.

[0055] While in a number of the foregoing comparative examples, an elastic member (valve body support member
11) is used to elastically maintain contact between the valve body 8 and membrane valve seat 3, the elastic member
for elastically contacting valve body 8 with membrane valve seat 3 may be unnecessary if the elastic force of membrane
valve seat-3 is actively utilized.

[0056] Reference is now made to FIG. 10 which depicts an ink cartridge 700 constructed in accordance with an
embodiment of the invention, like elements being designed by like reference numerals. This embodiment does not
require an elastic member for elastically urging a valve body to maintain contact with a membrane valve seat. As shown
in FIG. 10, a membrane valve seat 24 is formed with a membrane through hole 25 formed therein in a region opposing
avalve body 28, hereinafter described, and has its periphery secured by a valve assembly 27. Valve body 28 is unmovably
fixed to valve assembly 27 in a position perpendicular thereto. Ink chamber 4 is selectively maintained in fluid commu-
nication with ink supply chamber 5 via a communicating hole 29 in the form of a radial slit extending from valve body
28. When a pressure difference between ink chamber 4 and ink supply chamber 5 is equal to or less than a predetermined
value, membrane valve seat 24, through its own elasticity, brings membrane through hole 25 into contact with valve
body 28 to stop the outflow of ink from ink chamber 4 to ink supply chamber 5.

[0057] On the other hand, if the pressure inside ink supply chamber 5 decreases, membrane valve seat 24 extends
toward ink supply port 2 in the form of a spherical surface, whereby membrane through hole 25 is removed from contact
with valve body 28, and accordingly ink flows from ink chamber 4 into ink supply chamber 5 via membrane through hole
25. After a sufficient amount of ink has been supplied to ink supply chamber 5 to raise the pressure inside ink supply
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chamber 5, membrane valve seat 24 elastically contacts with valve body 28, against the pressure difference between
ink chamber 4 and ink supply chamber 5, to stop the outflow of ink from ink chamber 4 to ink supply chamber 5.
[0058] Reference is now made to FIG. 11 which depicts an ink cartridge constructed in accordance with another
comparative example, like elements being designated by like reference numerals. The ink cartridge of this comparative
example prevents air from entering a recording head at the time the recording head has depleted all of the ink in the ink
cartridge. In a connecting region between an ink supply port 52 and an ink supply chamber 53, a downwardly tapered
conical valve seat 54 is formed. A spherical floating valve 55, which floats by a floating force produced by the buoyancy
of spherical floating valve 55, is accommodated in conical valve seat 54. Further, the upper end of the conical valve seat
54 is covered with a valve retention plate 56, made of an ink transmissible material such as a screen, to complete a
shielding valve. In FIG. 11, a membrane valve seat 57 is also arranged in selectable contact with a valve body 58 for
controlling the flow of ink thereto from an ink chamber (not shown).

[0059] When the ink cartridge is mounted on the recording head, floating valve 55 floats upward and is retained against
valve retention plate 56 by a floating force to open ink supply port 52 through which ink is supplied to the recording head.
As ink in the cartridge is consumed during printing operations, the level of ink in the cartridge is reduced in the vicinity
of ink supply port 52. Floating valve 55 looses its floating force because of the absence of ink, and therefore comes into
contact with valve seat 54 to close ink supply port 52 (as indicated by the broken line in FIG. 11), Even if printing is
continued with the almost exhausted cartridge, the closed ink supply port 52 prohibits air from entering the recording
head, thus preventing defective printing.

[0060] Generally, an ink cartridge, once mounted on a recording head, is not removed until ink contained in the ink
chamber is depleted. However, the ink cartridge may be removed from the recording head by an erroneous manipulation.
If a once mounted cartridge is removed from the recording head, ink supply port 52 is open to the atmosphere and may
allow air to enter the ink supply chamber and the ink chamber, which may adversely affect the flow of ink during the
recording operation.

[0061] Reference is now made to FIGS. 12A and 12B which depict an ink tank cartridge constructed in accordance
with another comparative example, like elements being designated by like reference numerals. As shown in FIGS. 12A
and 12B, the ink cartridge of this comparative example prevents air from entering the cartridge if the ink cartridge is
removed before it is depleted. A telescopical valve body 60 is arranged in an ink supply port 61, and is formed with an
ink supply needle fitting hole 62 in its lower portion into which an ink supply needle 70 may be removably fitted. Valve
body 60 is also formed with a communicating hole 64 for connecting an ink supply chamber 63 with ink supply needle
fitting hole 62 when valve body 60 moves to an upward limited position.

[0062] In this comparative example, before insertion of ink supply needle 70, as shown in FIG. 12A, valve body 60
which is formed with a radially extending, elastic periphery 60a, is maintained in elastic contact with a bottom surface
63a of ink supply chamber 63 by its elasticity to reliably prevent the outflow of ink from ink supply chamber 63.

[0063] When ink supply needle 70 is inserted into fitting hole 62, valve body 60 is separated from bottom surface 63a
of ink supply chamber 63 and extends to the upward limited position, while communicating hole 64 is exposed to ink
supply chamber 63 (FIG. 12B). This causes ink supply chamber 63 to be placed in fluid communication with an ink
passage 70a of ink supply needle 70 through communicating hole 64, and a needle communicating hole 70b, whereby
ink in ink supply chamber 63 flows into ink supply needle 70 and is consequently supplied to the recording head.
When the ink cartridge mounted on the recording head is removed, valve body 60 moves toward the bottom 63A of FIG.
12A to close ink supply port 61 and hence ink supply chamber 63. This prevents the outflow of ink from ink supply
chamber 63 as well as the entrance of air into ink supply chamber 63.

[0064] According to the present invention as described above, a container formed with an ink supply port in one of its
walls is separated by a membrane valve seat made of an elastic thin membrane and formed with a through hole in the
central portion thereof. An ink chamber is formed in the portion of the cartridge not adjacent the ink supply port, and an
ink supply chamber is formed in the portion of the cartridge adjacent the ink supply port, and a valve body is positioned
in opposition to the through hole. The membrane valve seat receives a pressure difference over a large area thereof
because of the consumption of ink and allows ink to flow from the ink chamber in response to a small amount of consumed
ink. Thus, the recording head can be supplied with ink without imparting excessive negative pressure on the recording
head, and ink in the ink chamber can be discharged to the recording head without waste. Moreover, if the ambient
temperature rises greatly or other environmental factors cause the pressure to increase while printing is not being
performed, the membrane valve body displaces toward the ink chamber to release the pressure increased by the pressure
rise inside the ink supply chamber communicating with the recording head to the ink chamber. It is therefore possible
to prevent ink from leaking when the printer is not in use. Also, when the ink cartridge is mounted on the recording head,
negative pressure suitable for printing is maintained between the recording head and the ink cartridge to ensure stable
printing.

[0065] Further, since the elasticity of the membrane valve seat ensures an airtight seal between the membrane valve
seat and the valve body, the valve function can be reliably performed irrespective of any swinging motion or vibrations
of ink in the ink chamber caused by the movement of the carriage, thus making it possible to maintain a pressure
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difference between the ink cartridge and the recording head irrespective of the movement of the carriage to achieve an
improvement in printing quality.

[0066] It will thus be seen that the aspects set forth above, and those made apparent from the preceding description,
are efficiently attained and, since certain changes may be made in the above constructions without departing from the
scope of the invention, it is intended that all matter contained in the above description or shown in the accompanying
drawings shall be interpreted as illustrative and not in a limiting sense.

[0067] Itis also to be understood that the following claims are intended to cover all of the generic and specific features
of the invention herein described, and all statements of the scope of the invention which, as a matter of language, might
be said to fall therebetween.

Claims
1. Anink cartridge (700) for detachable mounting to an ink jet recording apparatus, comprising:

a container for supplying ink to said ink jet recording apparatus, said container having a plurality of outer walls
and a valve assembly wall having an opening therethrough, said valve assembly wall dividing said container
into a first main storage portion and a second outlet portion, said valve assembly wall having a first side facing
toward said first main storage portion and a second side facing toward said second outlet portion, said valve
assembly wall providing, with its second side, a valve body which is unmovable relative to the valve assembly
wall and in a position perpendicular thereto, said container further having an ink supply port (2) through which
ink flows to the ink jet recording apparatus;

an elastically deformable valve seat (24) having therein a through hole (25) having a perimeter, said valve seat
(24) being mounted relative to said valve assembly wall such that said perimeter of said through hole (25)
contacts and is urged against, and said through hole (25) is obstructed by, said valve body.

2. The ink cartridge (1; 200; 300; 400; 500; 600; 700) according to claim 1, wherein said valve seat (3; 24; 44; 57)
includes an edge portion that is disposed between said valve assembly and at least one of said outer walls of said
container.

3. Theink cartridge (1; 200; 300; 400; 500; 600; 700) according to claim 1 or 2, wherein said perimeter of said through
hole (6) is in elastic contact with said second side so that said through hole (6) is blocked by said second side, said
valve seat (3; 24; 44; 57) thereby separating an ink chamber (4; 42) from an ink supply chamber (5; 43; 53; 63),
said through hole (6) moving away from said second side upon a pressure difference between said ink chamber (4;
42) and said ink supply chamber (5; 43; 53; 63).

4. The ink cartridge (1; 200; 300; 400; 500; 600; 700) according to claim 3, wherein said pressure difference is of a
predetermined value or more and caused by an ink consumption of said ink jet recording apparatus.

5. Theink cartridge (1; 200; 300; 400; 500; 600; 700) according to one of claims 1 to 4, wherein said through hole (6)
is disposed at a center of said valve seat (3; 24; 44; 57).

6. The ink cartridge (1; 200; 300; 400; 500; 600; 700) according to one of claims 1 to 5, wherein said valve assembly
wall extends in a first direction and said opening therein is offset from said through hole (6) in said first direction.

7. Theink cartridge (1; 200; 300; 400; 500; 600; 700) according to one of claims 1 to 6, wherein said perimeter of said
through hole (6) lies in a plane that is perpendicular to an axis of said ink supply port (2; 49; 52; 61).

8. The ink cartridge (1; 200; 300; 400; 500; 600; 700) according to one of claims 1 to 7, wherein said second side of
said valve assembly wall comprises a projection for obstructing said through hole (6).

9. The ink cartridge (1; 200; 300; 400; 500; 600; 700) according to claim 8, wherein said projection includes a curved
periphery lower end.

10. A method of controlling an ink flow in an ink cartridge (700) for detachable mounting to an ink jet recording apparatus,
comprising the steps of:

providing a container for supplying ink to said ink jet recording apparatus, said container having a plurality of
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outer walls and a valve assembly wall having an opening therethrough, said valve assembly wall dividing said
container into a first main storage portion and a second outlet portion, said valve assembly wall having a first
side facing toward said first main storage portion and a second side facing toward said second outlet portion,
the valve assembly wall providing, with its second side, a valve body which is unmovable relative to the valve
assembly wall and in a position perpendicular thereto, said container further having an ink supply port (2) through
which ink flows to the ink jet recording apparatus;

mounting, relative to said valve assembly wall, an elastically deformable valve seat (24) having therein a through
hole (25) having a perimeter, said valve seat (24) being mounted relative to said valve assembly wall such that
said perimeter of said through hole (25) contacts and is urged against, and said through hole (25) is obstructed
by, said valve body.

11. The method according to claim 10, wherein said method is performed by using the ink cartridge (1; 200; 300; 400;

500; 600; 700) according to one of claims 1 to 9.

Patentanspriiche

Tintenpatrone (700) zum abnehmbaren Anbringen an einer Tintenstrahlaufzeichnungsvorrichtung, umfassend:

einen Behalter zum Versorgen der Tintenstrahlaufzeichnungsvorrichtung mit Tinte, wobei der Behalter eine
Mehrzahl von AuRenwanden und eine Ventilanordnungs-Wand mit einer Durchgangsoéffnung aufweist, wobei
die Ventilanordnungs-Wand den Behélter in einen ersten Hauptspeicherbereich und einen zweiten Auslalbe-
reich unterteilt, wobei die Ventilanordnungs-Wand eine erste hin zu dem ersten Hauptspeicherbereich gewandte
Seite und eine zweite hin zu dem zweiten AuslaRbereich gewandte Seite aufweist, wobei die Ventilanordnungs-
Wand mitihrer zweiten Seite einen Ventilkdrper bereitstellt, der unbeweglich relativ zur Ventilanordnungs-Wand
und in einer Position senkrecht zu dieser vorgesehen ist, wobei der Behalter weiterhin einen Tintenversorgungs-
anschluf} (2) aufweist, durch welchen Tinte zu der Tintenstrahlaufzeichnungsvorrichtung stromt;

einen elastisch deformierbaren Ventilsitz (24) mit einem einen Umfang aufweisenden Durchgangsloch (25),
wobei der Ventilsitz (24) relativ zu der Ventilanordnungs-Wand derart angebracht ist, dal® der Umfang des
Durchgangsloches (25) mit dem Ventilkdrper in Kontakt ist und gegen den Ventilkérper gedriickt ist, und daf®
das Durchgangsloch (25) von dem Ventilkérper blockiert ist.

Tintenpatrone (1; 200; 300; 400; 500; 600; 700) nach Anspruch 1, wobei der Ventilsitz (3; 24; 44; 57) einen Rand-
bereich umfaldt, welcher zwischen der Ventilanordnung und wenigstens einer der AuRenwande des Behalters an-
geordnet ist.

Tintenpatrone (1; 200; 300; 400; 500; 600; 700) nach Anspruch 1 oder 2, wobei der Umfang des Durchgangsloches
(6) in elastischem Kontakt mit der zweiten Seite ist, so dal das Durchgangsloch (6) durch die zweite Seite blockiert
ist, wodurch der Ventilsitz (3; 24; 44; 57) eine Tintenkammer (4; 42) von einer Versorgungskammer (5; 43; 53; 63)
trennt, wobei sich das Durchgangsloch (6) aufgrund eines Druckunterschieds zwischen der Tintenkammer (4; 42)
und der Tintenversorgungskammer (5; 43; 53; 63) von der zweiten Seite wegbewegt.

Tintenpatrone (1; 200; 300; 400; 500; 600; 700) nach Anspruch 3, wobei der Druckunterschied einen vorbestimmten
Wert oder mehr betragt und durch einen Tintenverbrauch der Tintenstrahlaufzeichnungsvorrichtung verursacht.ist.

Tintenpatrone (1; 200; 300; 400; 500; 600; 700) nach einem der Anspriiche 1 bis 4, wobei das Durchgangsloch (6)
in einem Zentrum des Ventilsitzes (3; 24; 44; 57) angeordnet ist.

Tintenpatrone (1; 200; 300; 400; 500; 600; 700) nach einem der Anspriiche 1 bis 5, wobei die Ventilanordnungs-
Wand sich in einer ersten Richtung erstreckt und die Offnung darin von dem Durchgangsloch (6) in der ersten
Richtung versetzt ist.

Tintenpatrone (1; 200; 300; 400; 500; 600; 700) nach einem der Anspriiche 1 bis 6, wobei der Umfang des Durch-
gangsloches (6) in einer zu einer Achse des Tintenversorgungsanschlusses (2; 49; 52; 61) senkrechten Ebene liegt.

Tintenpatrone (1; 200; 300; 400; 500; 600; 700) nach einem der Anspriiche 1 bis 7, wobei die zweite Seite der
Ventilanordnungs-Wand einen Vorsprung zum Blockieren des Durchgangsloches (6) umfaft.
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9. Tintenpatrone (1; 200; 300; 400; 500; 600; 700) nach Anspruch 8, wobei der Vorsprung ein unteres Ende mit

gekrimmter Peripherie umfaft.

10. Verfahren zur Steuerung einer Tintenstromung in einer Tintenpatrone (700) zum abnehmbaren Anbringen an einer

Tintenstrahlaufzeichnungsvorrichtung, die Schritte umfassend:

Bereitstellen eines Behalters zum Versorgen der Tintenstrahlaufzeichnungsvorrichtung mit Tinte, wobei der
Behalter eine Mehrzahl von AuRenwanden und eine Ventilanordnungs-Wand mit einer Durchgangsoéffnung
aufweist, wobei die Ventilanordnungs-Wand den Behélter in einen ersten Hauptspeicherbereich und einen
zweiten AuslaRbereich unterteilt, wobei die Ventilanordnungs-Wand eine erste hin zu dem ersten Hauptspei-
cherbereich gewandte Seite und eine zweite hin zu dem zweiten AuslalRbereich gewandte Seite aufweist, wobei
die Ventilanordnungs-Wand mit ihrer zweiten Seite einen Ventilkdrper bereitstellt, der unbeweglich relativ zur
Ventilanordnungs-Wand und in einer Position senkrecht zu dieser vorgesehen ist, wobei der Behalter weiterhin
einen Tintenversorgungsanschluss (2) aufweist, durch welchen Tinte zu der Tintenstrahlaufzeichnungsvorrich-
tung stromt;

Anbringen, relativ zu der Ventilanordnungs-Wand, eines elastisch deformierbaren Ventilsitzes (24) mit einem
einen Umfang aufweisenden Durchgangsloch (25), wobei der Ventilsitz (24) relativ zur Ventilanordnungs-Wand
derart angebracht ist, dal® der Umfang des Durchgangsloches (25) mit dem Ventilkérper in Kontakt ist und
gegen den Ventilkdrper gedriickt wird, und daf® das Durchgangsloch (25) von dem Ventilkdrper blockiert wird.

11. Verfahren nach Anspruch 10, wobei das Verfahren durch Verwenden der Tintenpatrone (1; 200; 300; 400; 500;

600; 700) gemaR einem der Anspriiche 1 bis 9 ausgefiihrt wird.

Revendications

Cartouche d’encre (700) destinée a étre montée de fagon séparable sur un appareil d’enregistrement a jets d’encre,
comprenant un récipient destiné a transmettre de I'encre a I'appareil d’enregistrement a jets d’encre, le récipient
ayant plusieurs parois externes et une paroi d’'ensemble a soupape ayant une ouverture qui traverse, la paroi
d’ensemble a soupape divisant le récipient en une premiére partie principale de stockage et une seconde partie de
sortie, la paroi de I'ensemble a soupape ayant un premier cété tourné vers la premiére partie principale de stockage
et un second c6té tourné vers la seconde partie de sortie, la paroi d’ensemble a soupape formant, de son second
c6té, un corps de soupape qui est fixé de maniére immobile a la paroi de 'ensemble a soupape et en position
perpendiculaire a elle, le récipient ayant en outre un canal de transmission d’encre (2) par lequel I'encre s’écoule
vers I'appareil d’enregistrement a jets d’encre, et

un siége élastiquement déformable (24) de soupape ayant un trou débouchant (25) qui a une périphérie, le siége
de soupape (24) étant monté par rapport a la paroi d’ensemble a soupape de maniere que la périphérie du trou
débouchant (25) soit au contact du corps de soupape du second coté et soit repoussée contre lui, et que le trou
débouchant (25) soit bouché par le corps de soupape.

Cartouche d’encre (1 ; 200 ; 300 ; 400 ; 500 ; 600 ; 700) selon la revendication 1, dans laquelle le siege (3 ; 24 ;
44 ; 57) de soupape a une partie de bord disposée entre 'ensemble a soupape et I'une au moins des parois externes
du récipient.

Cartouche d’encre (1 ; 200 ; 300 ; 400 ; 500 ; 600 ; 700) selon la revendication 1 ou 2, dans laquelle la périphérie
du trou débouchant (6) est en contact élastique avec le second cété si bien que le trou débouchant (6) est bouché
par le second cété, le siege de soupape (3 ; 24 ; 44 ; 57) séparant ainsi une chambre d’encre (4 ; 42) d’'une chambre
d’alimentation en encre (5; 43 ; 53 ; 63), le trou débouchant (6) s’écartant du second c6té sous I'action d’une
différence de pression entre la chambre d’encre (4 ; 42) et la chambre d’alimentation en encre (5 ; 43 ; 53 ; 63).

Cartouche d’encre (1; 200 ; 300 ; 400 ; 500 ; 600 ; 700) selon la revendication 3, dans laquelle la différence de
pression a une valeur prédéterminée au moins et elle est créée par la consommation d’encre de I'appareil d’enre-

gistrement a jets d’encre.

Cartouche d’encre (1; 200 ; 300 ; 400 ; 500 ; 600 ; 700) selon I'une des revendications 1 a 4, dans laquelle le trou
débouchant (6) se trouve au centre du siége de soupape (3 ; 24 ; 44 ; 57).

Cartouche d’encre (1 ; 200 ; 300 ; 400 ; 500 ; 600 ; 700) selon I'une des revendications 1 a 5, dans laquelle la paroi
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de 'ensemble a soupape s’étend dans une premiére direction et I'ouverture qui y est formée est décalée par rapport
au trou débouchant (6) dans la premiéere direction.

Cartouche d’encre (1 ; 200 ; 300 ; 400 ; 500 ; 600 ; 700) d’encre selon I'une quelconque des revendications 1 a 6,
dans laquelle la périphérie du trou débouchant (6) se trouve dans un plan qui est perpendiculaire a I'axe du canal
d’alimentation en encre (2 ; 49 ; 52 ; 61).

Cartouche d’encre (1; 200 ; 300 ; 400 ; 500 ; 600 ; 700) selon I'une quelconque des revendications 1 a 7, dans
laquelle le second c6té de la paroi de 'ensemble a soupape comporte une saillie destinée a boucher le trou débou-
chant (6) .

Cartouche d’encre (1 ; 200 ; 300 ; 400 ; 500 ; 600 ; 700) selon la revendication 8, dans laquelle la saillie comprend
une extrémité inférieure a périphérie courbe.

Procédé de réglage de I'écoulement de I'encre dans une cartouche d’encre (700) destinée a étre montée de fagon
séparable sur un appareil d’enregistrement a jets d’encre, comprenant les étapes suivantes :

la disposition d’un récipient destiné a transmettre de I'encre a I'appareil d’enregistrement a jets d’encre, le
récipient ayant plusieurs parois externes et une paroi d’ensemble a soupape ayant une ouverture qui traverse,
la paroi d’ensemble a soupape divisant le récipient en une premiére partie principale de stockage et une seconde
partie de sortie, la paroi de 'ensemble a soupape ayant un premier c6té tourné vers la premiere partie principale
de stockage et un second cété tourné vers la seconde partie de sortie, la paroi d’ensemble a soupape formant,
par son second c6té, un corps de soupape qui est fixé de maniére immobile sur la paroi de 'ensemble a soupape
et en position perpendiculaire a elle, le récipient ayant en outre un canal d’alimentation en encre (2) par lequel
I'encre s’écoule vers I'appareil d’enregistrement a jets d’encre, et

le montage, par rapport a la paroi d’ensemble a soupape, d’un siége élastiquement déformable (24) de soupape
ayant un trou débouchant (25) qui a une périphérie, le siege de soupape (24) étant monté par rapport a la paroi
d’ensemble a soupape de maniére que la périphérie du trou débouchant (25) soit au contact de celle-ci et soit
repoussé contre celle-ci, et le trou débouchant (25) est fermé par le corps de soupape.

Procédé selon la revendication 10, dans lequel le procédé est mis en oeuvre par utilisation de la cartouche d’encre
(1; 200; 300; 400; 500; 600; 700) selon I'une des revendications 1 a 9.
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