
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
2 

47
9 

03
2

A
1

(Cont. next page)

��&��
�����
���
(11) EP 2 479 032 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
25.07.2012 Bulletin 2012/30

(21) Application number: 11151767.8

(22) Date of filing: 21.01.2011

(51) Int Cl.:
B41J 2/175 (2006.01)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME

(71) Applicant: Brother Kogyo Kabushiki Kaisha
Nagoya-shi, Aichi 467-8561 (JP)

(72) Inventors:  
• Ito, Noritsugu

Nagoya-shi Aichi 467-8562 (JP)
• Hirano, Mikio

Nagoya-shi Aichi 467-8562 (JP)

(74) Representative: Kuhnen & Wacker
Patent- und Rechtsanwaltsbüro 
Postfach 19 64
85319 Freising (DE)

(54) Liquid cartridge

(57) A liquid cartridge includes a liquid storing por-
tion, a liquid outlet path communicating with an interior
of the liquid storing portion, a first valve configured to
close an opening of the liquid outlet path, and a second
valve provided in the liquid outlet path between the liquid

storing portion and the first valve. The second valve in-
cludes a valve seat, a valve member configured to pre-
vent liquid from flowing via the second valve when the
valve member contacts the valve seat, and a biasing
member configured to bias the valve member toward the
valve seat and the sealing member.
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a liquid car-
tridge.

2. Description of Related Art

[0002] A known ink cartridge, such as an ink cartridge
described in JP-A-2005-238815, has an ink bag and a
valve for selectively supplying ink stored in the ink bag
to an outside of the ink cartridge. The valve has a spring,
spring seat, and a lid. An ink supply needle (ink inlet tube)
provided in an ink jet recording apparatus is inserted
through the lid and contacts and moves the spring seat,
such that that ink stored in the ink bag flows through the
ink supply needle and is supplied to the ink jet recording
apparatus.
[0003] However, the lid may be damaged by the ink
supply needle, and ink may leak out of the ink cartridge
via the lid when and/or after the ink supply needle is pulled
out of the lid.
[0004] Another known ink cartridge, such as an ink car-
tridge described in US 7,249,831 B2, has a cylindrical
ink outlet having a septum on its distal end. The septum
has a slit for receiving a needle. A check valve comprising
a ball and a spring are located in the ink outlet to prevent
outflow of ink until the needle is inserted.
[0005] However, the septum may be damaged by the
needle, and ink may leak out of the ink cartridge via the
septum when and/or after the needle is pulled out of the
septum.
[0006] Yet another known ink cartridge, such as an ink
cartridge described in US 7,125,108 B2, has an ink sup-
ply port including a supply valve that is slidable by being
pressed by an ink-supply needle to be opened, a sealing
member provided to be fitted to surround the ink-supply
needle, and a biasing member formed by a coil spring
for pressing the supply valve toward the sealing member.
The ink cartridge also has an ink-supply control means
including a membrane valve and a spring, etc. for main-
taining the pressure in the ink supply port to be a prede-
termined negative pressure so as to allow the ink to be
supplied to a liquid ejection head.
[0007] However, the ink-supply control means is not
suited for securely preventing ink leakage from the ink
cartridge when the ink supply port is damaged.

SUMMARY OF THE INVENTION

[0008] Therefore, a need has arisen for a liquid car-
tridge which overcomes these and other shortcomings
of the related art. A technical advantage of the present
invention is that leakage of liquid is more securely re-
duced when a valve of a liquid cartridge is damaged.

[0009] According to an aspect of the invention, there
is provided a liquid cartridge according to claim 1.
[0010] With this configuration, when the longitudinal
object, e.g., a hollow tube is inserted through the sealing
member of the first valve, the hollow tube directly or in-
directly presses the second valve member to move away
from the valve seat, and the liquid stored in the liquid
storing portion is allowed to flow into the hollow tube.
Subsequently, when the hollow tube is pulled out of the
sealing member of the first valve, the second valve mem-
ber is in contact with the valve seat. Accordingly, even if
the first valve is damaged, leakage of liquid is reduced
when and after the hollow tube is pulled out of the first
valve because the second valve member is in contact
with the valve seat.
[0011] According to another aspect of the invention,
there is provided a liquid cartridge according to claim 8.
[0012] With this configuration, when connection be-
tween the contact and the external electric power supply
is cut off, the electric power is not supplied to the actuator,
and the second valve is in the close state. Accordingly,
even if the first valve is damaged, leakage of liquid is
reduced when and after the connection between the con-
tact and the external electric power supply is cut off be-
cause the second valve is in the close state.
[0013] According to another aspect of the invention,
there is provided a liquid cartridge according to claim 16,
17, 18, 19, or 20.
[0014] With this configuration also, leakage of liquid is
reduced.
[0015] Other objects, features, and advantages will be
apparent to persons of ordinary skill in the art from the
following detailed description of the invention and the ac-
companying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] For a more complete understanding of the
present invention, needs satisfied thereby, and the ob-
jects, features, and advantages thereof, reference now
is made to the following description taken in connection
with the accompanying drawing.
[0017] Fig. 1 is a perspective view of an ink jet printer
comprising an ink cartridge according to a first embodi-
ment of the present invention.
[0018] Fig. 2 is a schematic side view of the internal
structure of the ink jet printer of Fig. 1.
[0019] Fig. 3 is a perspective view of an ink cartridge
according to the first embodiment of the present inven-
tion.
[0020] Fig. 4 is a top view of the internal structure of
the ink cartridge of Fig. 3.
[0021] Figs. 5A and 5B are partial horizontal cross-
sectional views of the ink cartridge of Fig. 3, in which
each of a first valve and a second valve is in a close state
in Fig. 5A, and each the first valve and the second valve
is in an open state in Fig. 5B.
[0022] Figs. 6A and 6B are partial horizontal cross-

1 2 



EP 2 479 032 A1

4

5

10

15

20

25

30

35

40

45

50

55

sectional views of a mounting portion and top views of
the ink cartridge of Fig. 3, in which the ink cartridge is not
yet mounted in the mounting portion in Fig. 6A, and the
ink cartridge is mounted in the mounting portion in Fig.
6B.
[0023] Figs. 7A-7E are schematic diagrams illustrating
timings at which the first and second valves become the
open and close states.
[0024] Figs. 8A-8B are schematic diagrams illustrating
timing at which first and second valves become open and
close states in an ink cartridge according to a first mod-
ified embodiment of the present invention.
[0025] Figs. 9A and 9B are partial horizontal cross-
sectional views of an ink cartridge according to a second
modified embodiment of the present invention, in which
each of a first valve and a second valve is in a close state
in Fig. 9A, and each the first valve and the second valve
is in an open state in Fig. 9B.
[0026] Figs. 10A and 10B are partial horizontal cross-
sectional views of an ink cartridge according to a third
modified embodiment of the present invention, in which
each of a first valve and a second valve is in a close state
in Fig. 10A, and each the first valve and the second valve
is in an open state in Fig. 10B.
[0027] Figs. 11A and 11B are partial horizontal cross-
sectional views of an ink cartridge according to a fourth
modified embodiment of the present invention, in which
each of a first valve and a second valve is in a close state
in Fig. 11A, and each the first valve and the second valve
is in an open state in Fig. 11B.
[0028] Fig. 12 is a perspective view of an ink cartridge
according to a second embodiment of the present inven-
tion.
[0029] Fig. 13 is a top view of the internal structure of
the ink cartridge of Fig. 12.
[0030] Fig. 14 is a partial horizontal cross-sectional
view of the ink cartridge of Fig. 12.
[0031] Fig. 15 is a perspective view of a second valve
of the ink cartridge of Fig. 12.
[0032] Figs. 16A and 16B are vertical cross-sectional
views of the second valve of Fig. 15 and an actuator, in
which a path in an ink outlet tube is opened in Fig. 16A,
and the path is closed in Fig. 16B.
[0033] Figs. 17A and 17B are partial horizontal cross-
sectional views of a mounting portion and top views of
the ink cartridge of Fig. 12, in which the ink cartridge is
not yet mounted in the mounting portion in Fig. 17A, and
the ink cartridge is mounted in the mounting portion in
Fig. 17B.
[0034] Fig. 18 is a perspective view of an ink cartridge
according to a third embodiment of the present invention.
[0035] Fig. 19 is a top view of the internal structure of
the ink cartridge of Fig. 18.
[0036] Fig. 20 is a partial horizontal cross-sectional
view of the ink cartridge of Fig. 18.
[0037] Figs. 21A and 21B are partial horizontal cross-
sectional views of the ink cartridge of Fig. 18, in which a
first valve is in an open state and a second valve is in a

close state in Fig. 21A, and each the first valve and the
second valve is in an open state in Fig. 21B.

DETAILED DESCRIPTION OF EMBODIMENTS OF 
THE INVENTION

[0038] Embodiments of the present invention, and
their features and advantages, may be understood by
referring to Figs 1-21B, like numerals being used for like
corresponding parts in the various drawings.
[0039] Referring to Fig. 1, an ink jet printer 1 comprising
an ink cartridge 40 according to a first embodiment of the
present invention comprises a housing 1a having sub-
stantially a rectangular parallelepiped shape. The hous-
ing 1a has three openings 10d, 10b, and 10c formed in
one of its vertically extending outer faces. The openings
10d, 10b, and 10c are vertically aligned in this order from
above. The ink jet printer 1 comprises doors 1d and 1c
fitted into the openings 10d and 10c, respectively, and
each of the doors 1d and 1c is configured to pivot about
a horizontal axis at its lower end. When the doors 1d and
1c are pivoted to be opened and closed, the openings
10d and 10c are covered and uncovered, respectively.
The ink jet printer 1 comprises a sheet feed unit 1b in-
serted into the opening 10b. A sheet discharge portion
31 is provided at the top of the housing 1a. The door 1d
is disposed facing a transporting unit 21 (See Fig. 2) in
a primary direction.
[0040] Referring to Fig. 2, the interior of the housing
1a of the ink jet printer 1 is divided into three spaces A,
B, and C in the vertical direction in this order from above.
Four ink jet heads 2 and the transporting unit 21 are dis-
posed in the space A, and the four ink jet heads 2 are
configured to discharge inks of magenta, cyan, yellow,
and black, respectively. The sheet feed unit 1b is dis-
posed in the space B. Four ink cartridges 40 are disposed
in the space C.
[0041] The sheet feed unit 1b and four ink cartridges
40 are configured to be mounted to and removed from
the housing 1a in the primary direction. In this embodi-
ment, a secondary direction is parallel with a direction in
which the transporting unit 21 transports sheets P. The
primary direction is a direction perpendicular to the sec-
ondary direction. Each of the primary direction and the
secondary direction is a horizontal direction. The ink jet
printer 1 comprises a controller 100 configured to control
the sheet feed unit 1b, transporting unit 21, and ink jet
heads 2.
[0042] A sheet transport path along which sheets P
are transported is formed in the ink jet printer 1, extending
from the sheet feed unit 1b toward the sheet discharge
portion 31, as shown by the bold arrows in Fig. 2. The
sheet feed unit 1b comprises a sheet feed tray 23 and a
sheet feed roller 25 attached to the sheet feed tray 23
configured to store multiple sheets P. The sheet feed
roller 25 is configured to feed out the topmost sheet P in
the sheet feed tray 23 by being driven by a sheet feed
motor (not shown) that is controlled by the controller 100.
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The Sheet P fed out from the sheet feed roller 25 is sent
to the transporting unit 21 being guided by guides 27a
and 27b and being nipped by a feed roller pair 26.
[0043] Referring to Fig. 2, the transporting unit 21 com-
prises two belt rollers 6 and 7, and an endless transport
belt 8 wound around the belt rollers 6 and 7. The belt
roller 7 is a driving roller configured to rotate in the clock-
wise direction in Fig. 2 when a shaft thereof is driven by
a transport motor (not shown) controlled by the controller
100. The belt roller 6 is a driven roller configured to rotate
in the clockwise direction in Fig. 2 along with the running
of the transport belt 8 caused by the rotation of the belt
roller 7.
[0044] An outer surface 8a of the transport belt 8 has
been subjected to silicone processing, so as to have ad-
hesive properties. A nip roller 4 is disposed above the
belt roller 6 sandwiching the transport belt 8 therebe-
tween on the sheet transport path. The nip roller 4 is
configured to press the sheet P fed out from the sheet
feed unit 1b against the outer surface 8a of the transport
belt 8. The sheet pressed against the outer surface 8a
is held on the outer surface 8a by the adhesive properties
thereof, and is transported toward the right side in Fig. 2.
[0045] A separating plate 5 is disposed above the belt
roller 7 sandwiching the transport belt 8 on the sheet
transport path. The separating plate 5 is configured to
separate the sheet P, held on the outer surface 8a of the
transport belt 8, from the outer surface 8a. The sheet P
that has been separated is transported being guided by
guides 29a and 29b and nipped by two feed roller pairs
28, and is discharged to the discharge portion 31 from
an opening 30 formed through the housing 1a. One roller
of each feed roller pair 28 is driven by a feed motor (not
shown) controlled by the controller 100.
[0046] Each of the four ink jet heads 2 extends in the
primary direction, and the four ink jet heads 2 are arrayed
in the secondary direction. The four ink jet heads 2 are
supported by the housing 1a by way of a frame 3. The
dimension of each ink jet head 2 in the primary direction
is greater than the dimension of the sheet P in the primary
direction. The ink jet printer 1 is a so-called line printer.
The bottom surface of each ink jet head 2 has a discharge
surface 2a, where multiple discharge nozzles (not
shown) for discharging ink are formed. Each ink jet head
2 is connected with a flexible tube (not shown), such that
the interior of the ink jet head 2 is in fluid communication
with the inner path of the flexible tube. Each flexible tube
is connected to a mounting portion 150, such that the
inner path of the flexible tube is in fluid communication
with an ink supply path 154 formed in the mounting por-
tion 150 (see Figs. 6A and 6B).
[0047] A platen 19 having substantially a rectangular
parallelepiped shape is disposed within the loop of the
transport belt 8. The platen 19 overlaps with the four ink
jet heads 2 in the vertical direction. The upper surface of
the platen 19 is in contact with the inner surface of the
transport belt 8 at an upper portion of the loop of the
transport belt 8, and supports the transport belt 8 from

the inside. Accordingly, the outer surface 8a of the trans-
port belt 8 at the upper portion of the loop thereof faces
the discharge surfaces 2a of the ink jet heads 2, and
extends in parallel with the discharge surfaces 2a with a
slight gap formed between the discharge surfaces 2a and
the outer surface 8a. The sheet transport path extends
through this gap. When the sheet P held on the outer
surface 8a of the transport belt 8 passes immediately
below the four ink jet heads 2, ink of each color is dis-
charged toward the upper surface of the sheet P from a
corresponding one of the ink jet heads 2 under control
of the controller 100, thereby forming a desired color im-
age on the sheet P.
[0048] Of the four ink cartridges 40, the ink cartridge
40 at the leftmost position in Fig. 2 stores black ink, and
has a greater size in the secondary direction as compared
to the other three ink cartridges 40. The ink cartridge 40
at the leftmost position has a greater ink capacity than
the other three ink cartridges 40. The other three ink car-
tridges 40 have the same ink capacity, and stores ma-
genta, cyan, and yellow inks, respectively. When the four
ink cartridges 40 are mounted in the housing 1a, the in-
terior of an ink bag 42 (described later) of each ink car-
tridge 40 is in fluid communication with the ink supply
path 154 which is in fluid communication with the interior
of a corresponding one of the ink jet heads 2, such that
the ink stored in the ink bag 42 can be supplied to the
ink jet head 2.
[0049] When the ink cartridge 40 is intended to be re-
placed, the door 1c is opened and the ink cartridge 40 is
removed from the housing 1a via the opening 10c, and
a new ink cartridge 40 is mounted in to the housing 1a
via the opening 10c. In this embodiment, the ink cartridg-
es 40 are configured to be individually mounted into the
housing 1a, but in another embodiment, the four ink car-
tridges 40 may be loaded on a single cartridge tray to
form an integral unit, and the unit may be mounted into
the housing 1a.
[0050] Referring to Figs. 3 to 5B, an ink cartridge 40
comprises a housing 41 having substantially a rectangu-
lar parallelepiped shape, the ink bag 42, as an example
of an ink storing portion, disposed within the housing 41,
an ink outlet tube 43 connected to the ink bag 42 at one
end, a first valve 50, and a second valve 60. The ink bag
42 is configured to store ink therein.
[0051] The dimension of the housing 41 in a first direc-
tion is greater than the dimension of the housing 41 in a
second direction, and the dimension of the housing 41
in the second direction is greater than the dimension of
the housing in a third direction. The first direction, the
second direction, and the third direction are perpendic-
ular to each other. When the ink cartridge 40 is mounted
in the mounting portion 150, the first direction is aligned
with the primary direction, the second direction is aligned
with the secondary direction, and the third direction is
aligned with the vertical direction.
[0052] The interior of the housing 41 is divided into two
chambers 41 a and 41 b in the first direction, with the ink
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bag 42 being disposed in the chamber 41a which is larger
than the chamber 41b. The ink outlet tube 43 is disposed
in the chamber 41b. As described above, the ink cartridge
40 for storing black ink is greater in size and ink capacity
than the other three ink cartridges 40, but the difference
is that the chamber 41a and ink bag 42 of the ink cartridge
40 for storing black ink are merely greater than those of
the other three ink cartridges 40 in the second direction.
Therefore, the four ink cartridges 40 have almost the
same structure, so description will be made regarding
just one ink cartridge 40.
[0053] The ink bag 42 is connected to a connecting
portion 42a, such that ink stored in the ink bag 42 can be
supplied to the outside of the ink bag 42 through the con-
necting portion 42. The ink outlet tube 43 has a tube 44,
e.g., a cylindrical tube 44, connected to a connecting por-
tion 42a at a first end thereof, and a tube 45, e.g., a cy-
lindrical tube 45, fitted into a second end (the left end in
Figs. 5A and 5B) of the tube 44. The ink outlet tube 43
has an ink outlet path 43a formed therein. More specifi-
cally, a first end of the tube 45 is fitted into the tube 44,
but a second end of the tube 45 is positioned outside of
the tube 44. The ink outlet tube 43, i.e., the tubes 44 and
45, extends in the first direction, and therefore the ink
outlet path 43 a defined by the ink outlet tube 43 extends
in the first direction. The ink outlet path 43 a is configured
to be in fluid communication with the interior of the ink
bag 42 via the connecting portion 42a at a first end there-
of, and to be in fluid communication with the outside of
the ink cartridge 40 at a second end thereof.
[0054] A ring-shaped flange 47 is provided at the sec-
ond end of the tube 44 opposite the first end of the tube
44 connected to the connecting portion 42a. The flange
47 extends from an outer surface of the second end of
the tube 44 in radial directions of the tube 44. A ring-
shaped protrusion 48 extends from the flange 47 toward
the ink bag 42 in the first direction. An O-ring 48a is fitted
around the protrusion 48. The flange 47 is one of walls
defining the chamber 41b, and is a portion of the housing
41. Another portion of the housing 41 is connected to the
flange 47, sandwiching the O-ring 48a with the protrusion
48. Therefore, O-ring 48a reduces chances that ink may
leak around the flange 47.
[0055] The first valve 50 is disposed at the ink outlet
path 43a defined by the tube 45 of the ink outlet tube 43.
The first valve 50 comprises a sealing member 51 which
is an elastic member positioned in the ink outlet path 43a
and contacting the inner surface of the tube 45 to close
an opening of the ink outlet path 43a formed at the second
end of the ink outlet path 43a. The first valve 50 comprises
a spherical member 52, as a first valve member, disposed
in the ink outlet path 43a defined by the tube 45, and a
coil spring 53, as a first biasing member, disposed in the
ink outlet path 43a defined by the tube 45. Each of the
diameter of the spherical member 52 and the diameter
of the coil spring 53 is less than the diameter of the ink
outlet path 43a defined by the tube 45. A lid 46 is attached
to the second end of the tube 45, such that the sealing

member 51 does not come loose from the tube 45. An
ink discharge opening 46a is formed through the lid 46.
[0056] The coil spring 53 extends in the first direction,
and one end of the coil spring 53 is in contact with the
spherical member 52 and the other end of the coil spring
53 is in contact with a platform portion 45a provided at
the first end of the tube 45. The coil spring 53 is configured
to constantly bias the spherical member 52 toward the
sealing member 51. In this embodiment, the coil spring
53 is used as a biasing member, but a biasing member
other than a coil spring may be used as long as the spher-
ical member 52 can be biased toward the sealing member
51.
[0057] The sealing member 51 is made of an elastic
material such as rubber or the like. The sealing member
51 has an opening 51 a formed therethrough, and the
opening 51a extends in the first direction at the middle
of the sealing member 51. The sealing member 51 com-
prises a ring-shaped protrusion 51b fitted into the second
end of the tube 45 and contacting the inner surface of
the tube 45. The sealing member 51 also comprises a
curved portion 51c facing the spherical member 52 and
having a shape following the outer circumferential sur-
face of the spherical member 52. The curved portion 51c
is surrounded by the ring-shaped protrusion 51b. The
diameter of the opening 51a is less than the outer diam-
eter a hollow tube 153 (described later). When the hollow
tube 153 is inserted into the opening 51 a, the sealing
member 51 contacts the outer surface of the hollow tube
153 while being elastically deformed. Therefore, ink leak-
age from between the sealing member 51 and the hollow
tube 153 can be prevented.
[0058] The inner diameter of the ring-shaped protru-
sion 51b is slightly less than the diameter of the spherical
member 52. The fluid communication between the ink
outlet path 43 a and the outside of the ink cartridge 40
via the opening 5 1 a is prevented when the spherical
member 52 contacts the ring-shaped protrusion 51 b.
The fluid communication between the ink outlet path 43
a and the outside of the ink cartridge 40 via the opening
51a is also prevented when the spherical member 52
contacts the curved portion 51 c. In other words, the first
valve 50 is configured to prevent ink in the ink outlet path
43a from flowing via the first valve 50 when the spherical
member 52 contacts the ring-shaped protrusion 51b
and/or the curved portion 51c. Moreover, forming the
opening 51a in the sealing member 51 allows for easier
insertion of the hollow tube 153 through the sealing mem-
ber 51. Additionally, a situation can be avoided wherein
the sealing member 51 is shaved off by the hollow tube
153 when the hollow tube 153 is inserted into or pulled
out of the sealing member 51, and debris intrudes into
an inner space 153a of the hollow tube 153. Risks can
be reduced that such debris shaved off from the sealing
member 51 intrude into the interior of the ink jet head 2.
[0059] Referring to Fig. 5B, when the hollow tube 153
is inserted into the opening 51a via the ink discharge
opening 46a, the tip of the hollow tube 153 comes into
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contact with the spherical member 52 and the spherical
member 52 moves so as to be separated from the curved
portion 51c and the ring-shaped protrusion 51b. When
this occurs, the state of the first valve 50 changes from
a close state, in which the first valve 50 prevents ink in
the ink outlet path 43a from flowing via the first valve 50,
to an open state, in which the first valve 50 allows ink in
the ink outlet path 43a to flow via the first valve 50. The
hollow tube 153 has an opening 153b formed there-
through, and the inner space 153a of the hollow tube 153
communicates with the outside of the hollow tube 153
via the opening 153b. When the first valve 50 is in the
open state, the opening 153b of the hollow tube 153 has
passed through the opening 51a, so the inner space 153a
of the hollow tube 153 and the ink outlet path 43a com-
municate with each other via the opening 153b. When
the hollow tube 153 moves to be pulled out of the opening
51a, the spherical member 52 moves toward the ring-
shaped protrusion 51b due to the biasing of the coil spring
53. When the spherical member 52 comes into contact
with the ring-shaped protrusion 51b, the state of the first
valve 50 changes from the open state to the close state.
When the hollow tube 153 further moves to be pulled out
of the opening 51a, the spherical member 52 comes into
close contact with the curved portion 51 c. Accordingly,
the first valve 50 is configured to selectively be in the
open state and the close state in accordance with inser-
tion and removal of the hollow tube 153. Because the
first valve 50 comprises the coil spring 53 biasing the
spherical member 52 toward the sealing member 51, and
the structure of the first valve 50 is simplified and leakage
of ink from the first valve 50 can be prevented.
[0060] Referring to Figs. 5A and 5B, the second valve
60 is provided at the ink outlet path 43a between the ink
bag 42 and the first valve 50. The second valve 60 com-
prises a valve seat 61, a valve member 62, as a second
valve member, and a coil spring 63, as a second biasing
member, disposed in the ink outlet path 43a. The tube
44 comprises a ring-shaped protrusion 44a protruding
from the inner surface of the tube 44 into the ink outlet
path 43a at a middle portion of the tube 44 in the first
direction. The valve seat 61 is made of an elastic material
such as rubber or the like, and comprises a flange 61a
sandwiched between the ring-shaped protrusion 44a of
the tube 44 and the platform portion 45a of the tube 45.
In another embodiment, the valve seat 61 may be made
of a completely inelastic material. In still another embod-
iment, the valve seat 61 may be omitted, and the tube
44 may be made of a completely inelastic material. In
such an embodiment, the valve member 62 may be con-
figured to prevent ink in the ink outlet path 43a from flow-
ing through the second valve 60 when the valve member
62 contacts the ring-shaped protrusion 44a of the tube
44. The valve seat 61 has an opening 61b formed there-
through, and the opening 61b extends in the first direction
at the middle of the valve seat 61, such that the interior
of the tube 44 and the interior of the tube 45 communicate
with each other to form the ink outlet path 43a. More

specifically, the interior of the tube 44, and the interior of
the tube 45, and the opening 61b of the valve seat 61
forms the the ink outlet path 43a. In other words, the valve
seat 61, which has the opening 61b, forms at least a
portion of at least one side wall defining the ink outlet
path 43a In the illustrated embodiments, a cross-section
of the valve seat 61 has substantially a L-shape. Never-
theless, in another embodiment, the cross-section of the
valve seat 61 may have other shapes. In addition, in the
illustrated embodiments, the valve seat 61 is formed with-
in the tube 44. Nevertheless, in another embodiment, the
valve seat 61 may be integrally formed with one or both
of the tube 44 and the tube 45. The valve member 62
and the coil spring 63 is disposed in the ink outlet path
43a defined by the tube 44, and each of the diameter of
the valve member 62 and the diameter of the coil spring
63 is less than the diameter of the ink outlet path 43a
defined by the tube 44.
[0061] One end of the coil spring 63 is in contact with
the valve member 62 and the other end of the coil spring
63 is in contact with the connecting portion 42a. The coil
spring 63 is configured to constantly bias the valve mem-
ber 62 toward the valve seat 61 and the sealing member
51. The valve member 62 is configured to prevent ink in
the ink outlet path 43a from flowing via the second valve
60 when the valve member 62 contacts a portion of the
valve seat 61 surrounding the opening 61b, such that the
portion of the valve seat 61 is elastically deformed by the
biasing force of the coil spring 63. When this occurs, the
valve member 62 is in a close state, and the fluid com-
munication between the interior of the tube 44 and the
interior of the tube 45 is prevented. A position at which
the valve member 62 contacts the valve seat 61 defines
a boundary between a first path portion, which extends
from the outside of the ink cartridge 40 to the boundary,
and a second path portion, which extends from the
boundary to the interior of the ink bag 42. Because the
coil spring 63 is configured to bias the valve member 62
toward the sealing member 51, and because the first and
second valves 50 and 60, i.e., the sealing member 51,
the spherical member 52, the coil spring 53, the valve
seat 61, the valve member 62, and the coil spring 63, are
aligned on a single straight line in the first direction, the
first and second valves 50 and 60 can be opened and
closed when the hollow tube 153 is inserted into and
pulled out of the sealing member 51 in the first direction/
primary direction. The second valve 60 can be made with
a simple structure, reducing opening/closing failure of
the second valve 60. In this embodiment, the coil spring
63 is used as a biasing member, but a biasing member
other than a coil spring may be used as long as the valve
member 62 can be biased toward the valve seat 61.
[0062] The valve member 62 has a cylindrical shape,
and is configured to slide on the inner surface of the tube
44. A first end of the valve member 62 facing the con-
necting portion 42a has a protruding shape protruding in
the first direction at the middle thereof. The coil spring
63 is fitted around the protruding portion of the valve
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member 62. The valve member 62 has a width in a di-
rection perpendicular to the first direction. The width of
the valve member 62 is greater than a first width of the
first path portion, e.g., an interior width of at least a portion
of tube 45 as shown in Figs. 5A and 5B. Moreover, the
width of the valve member 62 is less than a second width
of the second path portion, e.g., an interior width of the
tube 44, so that ink may flow through the tube 44 when
the valve member 62 is separated from the valve seat
61. The width of valve member 62 is defined as the av-
erage width. In another embodiment, the width of the
valve member 62 is defined as the width of the portion
that contacts the valve seat 61. Moreover, the second
width of the second path portion is defined as the average
width, but in another embodiment, the second width of
the second path portion is defined at the boundary be-
tween the first path portion and the second path portion.
[0063] A pressing member 70 configured to press and
move the valve member 62 in a direction opposite to a
direction in which the coil spring 63 biases the valve mem-
ber 62 is disposed in the ink outlet tube 43. The pressing
member 70 is a cylindrical rod extending in the first di-
rection through the opening 61b of the valve seat 61. The
pressing member 70 is connected to a second end of the
valve member 62 and is integral with the valve member
62. The pressing member 70 has a diameter less than
the diameter of the opening 61b. The pressing member
70 has such a length that a gap is formed between the
tip of the pressing member 70 and the spherical member
52 when the state of the first valve 50 changes from the
open state to the close state (when the spherical member
52 moves toward the sealing member 51 to contact the
ring-shaped protrusion 51 b) while the second valve 60
is in the close state (the valve member 62 contacts the
valve seat 61).
[0064] Referring to Fig. 5B, after the hollow tube 153
is inserted through the sealing member 51 and the first
valve 50 becomes the open state, the spherical member
52 comes into contact with the tip of the pressing member
70. When the hollow tube 153 is further inserted, the
pressing member 70 and valve member 62 move, and
the valve member 62 moves away from the valve seat
61 when the hollow tube 153 is inserted through the seal-
ing member 51 up to a predetermined amount of dis-
tance. Accordingly, the state of the second valve 60
changes from the close state to an open state in which
the second valve 60 allows ink in the ink outlet path 43a
to flow via the second valve 60. When this occurs, the
interior of the tube 44 and the interior of the tube 45 of
the ink outlet path 43a are brought into fluid communica-
tion, such that ink stored in the ink bag 42 flows into the
inner space 153a of the hollow tube 153. When the hollow
tube 153 is pulled out of the sealing member 51, the valve
member 62 and pressing member 70 move due to the
biasing of the coil spring 63 toward the valve seat 61,
and the valve member 62 comes into close contact with
the valve seat 61. Accordingly, the state of the second
valve 60 changes from the open state to the close state.

Thus, the second valve 60 also is configured to selec-
tively be in the open state, in which the second valve 60
allows ink in the ink outlet path 43a to flow via the second
valve 60, and the close state, in which the second valve
60 prevents ink in the ink outlet path 43a from flowing via
the second valve 60.
[0065] Referring to Figs. 6A and 6B, the ink jet printer
1 comprises four mounting portions 150 arrayed in the
secondary direction, to which the four ink cartridges 40
are mounted, respectively. Because the mounting por-
tions 150 have substantially the same structure, one
mounting portion 150 will be described.
[0066] The mounting portion 150 has a recess 151
formed therein having a shape corresponding to the outer
shape of the ink cartridge 40. The hollow tube 153 is
provided at a base portion 151 a defining an end of the
recess 151 in the secondary direction. The ink supply
path 154 is formed in the base portion 151a and in fluid
communication with the inner path of the flexible tube
connected to the ink jet head 2.
[0067] The hollow tube 153 extends in the primary di-
rection, and is disposed at a position corresponding to
the opening 51a when the ink cartridge 40 is mounted to
the mounting portion 150. The hollow tube 153 has the
inner space 153a formed therein, which is in fluid com-
municate with the ink supply path 154, and also has the
opening 153b formed therethrough near the tip thereof
to allow the inner space 153a to communicate with the
outside of the hollow tube 153 (See Figs. 5A and 5B).
When the ink cartridge 40 is mounted to mounting portion
150 and the hollow tube 153 is inserted into the sealing
member 51, such that the opening 153b enters the ink
outlet path 43a defined by the tube 45 past the opening
51a, the inner space 153a of the hollow tube 153 and the
ink outlet path 43a are brought into fluid communicating
via the opening 153b. When the ink cartridge 40 is re-
moved from the mounting portion 150 and the hollow
tube 153 is pulled out of the sealing member 51, such
that the opening 153b enters the opening 51a, the fluid
communicating between the inner space 153a of the hol-
low tube 153 and the ink outlet path 43a is blocked. Even
if the inner space 153a of the hollow tube 153 commu-
nicates with the ink outlet path 43a via the opening 153b,
ink stored in ink bag 42 does not flow into the inner space
153a until the second valve 60 becomes open state.
[0068] Referring to Figs. 7A-7D, how the first valve 50
and the second valve 60 work during the mounting of the
ink cartridge 40 to the mounting portion is described. The
dotted line S1 shown in Figs. 7A-7E is a boundary line
indicating the boundary between an end of the spherical
member 52, which end is most distant from the second
valve 60 in the first direction (the left end of the spherical
member 52 in Figs. 7A-7E), and the curved portion 51c
when the spherical member 52 and the curved portion
51c are in contact. The dotted line S2 is a boundary line
at which the state of the first valve 50 changes between
the open state and the close state when the spherical
member 52 moves. The dotted line S3 is a boundary line
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indicating the boundary between the valve seat 61 and
the valve member 62 when the valve seat 61 is contact
with the valve member 62 while being elastically de-
formed, and the pressing member 70 is not in contact
with the spherical member 52. The dotted line S4 is a
boundary line at which the state of the second valve 60
changes between the open state and the close state
when the valve member 62 moves.
[0069] Referring to Fig. 7A, when the hollow tube 153
is not inserted into the ink outlet tube 43, i.e., when the
ink cartridge 40 is not mounted to the mounting portion
150, only the biasing force of the coil spring 53 is applied
to the spherical member 52, and the (left) end of the
spherical member 52 is positioned on the boundary line
S1. In other words, the first valve 50 is in the close state,
and the spherical member 52 is in contact with the curved
portion 51 c and the ring-shaped protrusion 51b.
[0070] When the mounting of the ink cartridge 40 to
the mounting portion 150 is intended, the door 1c of the
ink jet printer 1 is opened, and the ink cartridge 40 is
mounted to a corresponding one of the mounting portions
150 via the opening 10c. When the hollow tube 153 is
inserted into the opening 51a, the tip of the hollow tube
153 comes into contact with the spherical member 52
and the spherical member 52 moves toward the second
valve 60 (to the right in Figs. 7A-7E), as shown in Fig.
7B. When the (left) end of the spherical member 52 cross-
es the boundary line S2, the spherical member 52 and
the sealing member 51 are separated, and the state of
the first valve 50 changes from the close state to the open
state. Thus, the first valve 50 becomes the open state
when the spherical member 52 moves beyond a distance
between the boundary lines S 1 and S2 from a state in
which the spherical member 52 contacts the curved por-
tion 51c. During the period when the (left) end of the
spherical member 52 is positioned between the boundary
lines S1 and S2, the spherical member 52 is in contact
with the ring-shaped protrusion 51b, so the first valve 50
is maintained in the close state. When the state of the
first valve 50 is turned into the open state, a gap is still
formed between the spherical member 52 and the press-
ing member 70. Therefore only the biasing force of the
coil spring 63 is applied to the valve member 62, such
that an end of the valve member 62, which end is most
distant from the connecting portion 42a in the first direc-
tion (the left end of the valve member 62 in Figs. 7A-7E)
is positioned on the boundary line S3, and the second
valve 60 is maintained in the close state. When the sec-
ond valve 60 is in the close state, a portion of the valve
seat 61 facing the valve member 62 (the right portion of
the valve seat 61 in Figs. 7A-7E) is in contact with the
valve member 62 while being elastically deformed due
to the biasing force of the coil spring 63 (while being com-
pressed in the biasing direction of the coil spring 63).
[0071] Referring to Fig. 7C, when the hollow tube 153
is further inserted, the spherical member 52 comes into
contact with the tip of the pressing member 70, and the
spherical member 52, pressing member 70, and valve

member 62 move toward the connecting portion 42a (to
the right in Figs. 7A-7E). When the (left) end of the valve
member 62 crosses the boundary line S4, the valve mem-
ber 62 and the valve seat 61 are separated, and the state
of the second valve 60 changes from the close state to
the open state. Thus, the second valve 60 becomes the
open state when the valve member 62 moves beyond a
distance between the boundary lines S3 and S4 from the
boundary line S3. During the period when the (left) end
of the valve member 62 is positioned between the bound-
ary lines S3 and S4, the valve member 62 is in contact
with the valve seat 61, so the second valve 60 is main-
tained in the close state. The distance between the
boundary lines S3 and S4 is the elastically deformable
range of the valve seat 61.
[0072] Referring to Fig. 7D, the hollow tube 153 is fur-
ther inserted until the mounting of the ink cartridge 40 to
the mounting portion 150 is completed, and the hollow
tube 153 is inserted up to the predetermined amount and
stops when the mounting is completed. Thus, the state
of each of the first and second valves 50 and 60 changes
from the close state to the open state in accordance with
the insertion of the hollow tube 153 into the ink outlet
path 43 a, such that the second valve 60 becomes the
open state after the first valve 50 becomes the open state.
Thus, ink stored in the mounted ink cartridge 40 flows
into the inner space 153a of the hollow tube 153, and
thereby ink is supplied from the ink cartridge 40 to the
ink jet head 2.
[0073] Referring to Fig. 7E, how the first valve 50 and
the second valve 60 work during the removal of the ink
cartridge 40 from the mounting portion 150 is described.
When ink is used up, for example, the ink cartridge 40 is
removed from the mounting portion 150. The spherical
member 52, the valve member 62, and the pressing
member 70 move together in a direction away from the
connecting portion 42a (to the left in Fig. 7E) while con-
tacting each other, due to the biasing forces of the coil
springs 53 and 63, in accordance with the movement of
the ink cartridges 40 being removed from the mounting
portion 150 (in accordance with the movement of the hol-
low tube 153 being pulled out of the ink outlet tube 43).
In other words, the spherical member 52, the pressing
member 70, and the valve member 62 move in a direction
opposite to a direction in which they move when the hol-
low tube 153 is inserted into the sealing member 51.
When the (left) end of the valve member 62 reaches the
boundary line S4, the valve member 62 comes into con-
tact with the valve seat 61, and the state of the second
valve 60 changes from the open state to the close state.
When this occurs, the flow of ink from the ink bag 42 to
the inner space 153a of the hollow tube 153 stops.
[0074] Subsequently, the valve member 62 and press-
ing member 70 move until the (left) end of the valve mem-
ber 62 reaches the boundary line S3. When the (left) end
of the valve member 62 reaches the boundary line S3,
the motion of the valve member 62 and the pressing
member 70 stops. And then, only the spherical member
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52 moves along with the hollow tube 153, such that the
spherical member 52 and the tip of the pressing member
70 are separated from each other. When the (left) end
of the spherical member 52 reaches the boundary line
S2, the spherical member 52 and the ring-shaped pro-
trusion 51b come into contact, and the state of the first
valve 50 changes from the open state to the close state.
Subsequently, the spherical member 52 moves until the
(left) end of the spherical member 52 reaches the bound-
ary line S1. Thus, the state of each of the first and second
valves 50 and 60 changes from the open state to the
close state in accordance with the movement of the hol-
low tube 153 pulled out of the sealing member 51. The
first valve 50 becomes the close state after the second
valve 60 becomes the close state. In this way, the old ink
cartridge 40 is removed form the mounting portion 105,
and a new ink cartridge 40 is mounted to the mounting
portion 150. The modulus of elasticity of the coil spring
63 is determined so as to be capable of applying biasing
force to the valve member 62, which force exceeds the
force generated when shock is applied to the valve mem-
ber 62, such that no gap that would result in ink leakage
will be formed in the second valve 60 due to the shock
when a user handles the ink cartridge 40. Also, because
the valve member 62 is constantly biased against the
valve seat 61 by the coil spring 63, the second valve 60
is constantly maintained in the close state when the ink
cartridge 40 is left unused (when the ink cartridge 40 is
removed from the mounting portion 150).
[0075] As described above, in the ink cartridge 40 ac-
cording to this embodiment, when the hollow tube 153 is
inserted into the sealing member 51, the first valve 50
becomes the open state, and then the hollow tube 153
moves the spherical member 52, the pressing member
70, and the valve member 62, such that the valve member
62 moves away from the valve seat 61, which causes
the second valve 60 to become the open state. When
the hollow tube 153 is pulled out of the sealing member
51, the second valve 60 becomes the close state, and
then the first valve 50 becomes the close state. Accord-
ingly, at the instant in which the hollow tube 153 is pulled
out of the sealing member 51 completely, the second
valve 60 has already been in the close state. Therefore,
even if the first valve 50 is damaged, massive leakage
of ink can be reduced when and after the hollow tube 153
is pulled out of the first valve 50 and when the first valve
50 is in the close state.
[0076] According to a first modified embodiment of the
present invention, the ring-shaped protrusion 51 b has a
longer dimension in the first direction than in the first em-
bodiment. Therefore, although a gap is formed between
the spherical member 52 and the pressing member 70
when the first valve 50 becomes the open state in the
first embodiment, the spherical member 52 comes into
contact with the pressing member 70 before the first valve
50 becomes the open state, with no gap being formed
between the spherical member 52 and pressing member
70 in this first modified embodiment.

[0077] Referring to Figs. 8A and 8B, in this first modi-
fied embodiment, a boundary line S2’ is positioned closer
to the boundary line S3 than the boundary line S2 is po-
sitioned to the boundary line S3. In this case, referring
to Fig. 8A, when the hollow tube 153 is inserted into the
ink outlet tube 43, and the spherical member 52 comes
into contact with the tip of the pressing member 70, the
(left) end of the spherical member 52 has not passed
over the boundary line S2’, i.e., the first valve 50 is still
maintained in the close state. The ring-shaped protrusion
51b has such a length that the first valve 50 becomes
the open state after the spherical member 52 comes into
contact with the pressing member 70 but before the sec-
ond valve 60 becomes the open state. Referring to Fig.
8B, when the (left) end of the spherical member 52 reach-
es the boundary line S2’, the (left) end of the valve mem-
ber 62 is positioned between the boundary lines S3 and
S4.
[0078] A distance T1, which is the distance the spher-
ical member 52 moves from the time when the spherical
member 52 comes into contact with the pressing member
70 up to the time when the first valve 50 becomes the
open state, is less than a distance T2, which is a distance
the valve member 62 moves from the time when the
spherical member 52 comes into contact with the press-
ing member 70 (when the (left) end of the valve member
62 is positioned at the boundary line S3) up to the time
when the (left) end of the valve member 62 reaches the
boundary line S4. Accordingly, in this first modified em-
bodiment as well, during the mounting of the ink cartridge
40 to the mounting portion 150, the second valve 60 be-
comes the open state after the first valve 50 becomes
the open state. During the removal of the ink cartridge
40 from the mounting portion 150, the first valve 50 be-
comes the close state after the second valve 60 becomes
the close state. Accordingly, the same advantages as
with the first embodiment can be obtained.
[0079] In the above-described first modified embodi-
ment, the ring-shaped protrusion 51b has a longer di-
mension in the first direction than in the first embodiment.
In another embodiment, the pressing member is made
to be longer in the first direction than in the first embod-
iment, instead of the ring-shaped protrusion 51 b having
a longer dimension. In such a case, the pressing member
has such a length that a distance the spherical member
52 moves from the time when the spherical member 52
comes into contact with the pressing member up to the
time when the first valve 50 becomes the open state, is
less than a distance the valve member 62 moves from
the time when the spherical member 52 comes into con-
tact with the pressing member up to the time when the
second valve 60 becomes the open state.
[0080] Referring to Figs. 9A and 9B, according to a
second modified embodiment of the present invention, a
pressing member 270 is integral with the spherical mem-
ber 52. Referring to Fig. 9A, the pressing member 270
comprises a ring-shaped protrusion 271 extending from
the outer surface of the pressing member 270 facing the
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inner surface of the coil spring 53, and the ring-shaped
protrusion 271 functions as a guide for the movement of
the pressing member 270 and the spherical member 52.
Accordingly, referring to Fig. 9B, the pressing member
270 can move along the inner surface of the coil spring
53 in accordance with movement of the spherical mem-
ber 52. Also, because the pressing member 270 is not
integral with the valve member 62, the (left) end of the
valve member 62 which is configured to contact the valve
seat 61 can be readily manufactured, e.g., ground or pol-
ished, with high precision, thereby stabling the intimate
contact between the valve member 62 and the valve seat
61. On the other hand, in the first embodiment described
above, because the pressing member 70 is not integral
with the spherical member 52 and is separated from the
spherical member 52, the pressing member 70 can be
readily manufactured as compared to the second modi-
fied embodiment, and therefore operates in a stable man-
ner.
[0081] In this second modified embodiment, a gap
formed between the pressing member 270 and the valve
member 62 when the curved portion 51c and the spher-
ical member 52 are in contact has the same dimension
in the first direction as the gap formed between the spher-
ical member 52 and the pressing member 70 when the
curved portion 51c and the spherical member 52 are in
contact in the first embodiment. Accordingly, the timings
when the state of the first valve 50 changes between the
open state and the close state and the state of the second
valve 60 changes between the open state and the close
state, are the same as in the first embodiment. Conse-
quently, the same advantages as the first embodiment
can be obtained in this second modified embodiment.
[0082] Referring to Figs. 10A and 10B, according to a
third modified embodiment of the present invention, a
pressing member 370 is integral with neither the spher-
ical member 52 nor the valve member 62, i.e., the press-
ing member 370 is separate from the first valve 50 and
the second valve 60, and is disposed between the spher-
ical member 52 and the valve member 62. Accordingly,
the (left) end of the valve member 62 which is configured
to contact the valve seat 61 can be readily manufactured,
e.g., ground or polished, with high precision similarly to
the second modified embodiment, thereby stabling the
intimate contact between the valve member 62 and the
valve seat 61. Additionally, the pressing member 370 is
separated from the spherical member 52, so the pressing
member 370 can be readily manufactured similarly to the
first embodiment. Referring to Fig. 10A, the pressing
member 370 comprises ring-shaped protrusions 371 and
372 extending from the outer surface of the pressing
member 370 facing the inner surface of the coil spring
53, and the ring-shaped protrusions 371 and 372 function
as a guide for the movement of the pressing member
370. Thus, the pressing member 370 can move along
the inner surface of the coil spring 53 in accordance of
movement of the spherical member 52 and movement
of the valve member 62, as shown in Fig. 10B.

[0083] In this third modified embodiment, the total di-
mension of the two gaps formed between the pressing
member 370 and the spherical member 52 and between
the spherical member 52 and the valve member 62 in
the first direction when the curved portion 51c and the
spherical member 52 are in contact is the same as the
dimension of the gap formed between the spherical mem-
ber 52 and the pressing member 70 in the first direction
when the curved portion 51c and the spherical member
52 are in contact in the first embodiment. Accordingly,
the timings when the state of the first valve 50 changes
between the open state and the close state and the state
of the second valve 60 changes between the open state
and the close state, are the same as in the first embod-
iment. Consequently, the same advantages as the first
embodiment can be obtained in this second modified em-
bodiment.
[0084] Because the second and third modified embod-
iments described above are different from the first em-
bodiment only in the structures of the pressing members
270 and 370, the dimension of the ring-shaped protrusion
51b or pressing members 270 and 370 in the first direc-
tion in the second and third modified embodiments can
be greater than that in the first embodiment.
[0085] Referring to Figs. 11A and 11B, according to a
fourth modified embodiment of the present invention, the
first valve 50 comprises a sealing member 450 which is
an elastic member positioned in the ink outlet path 43 a
and contacting the inner surface of the tube 45 to close
the opening of the ink outlet path 43 a formed at the sec-
ond end of the ink outlet path 43a, and the first valve 50
does not comprise a spherical member and a coil spring.
An opening is not formed through the sealing member
450. Accordingly, the number of parts of the first valve is
reduced as compared to the first embodiment and the
first through third modified embodiments. A pressing
member 470 according to this fourth modified embodi-
ment, comprises a wide-diameter portion 471 extending
from the outer surface of the tip of the pressing member
470. The wide-diameter portion 471 has a diameter
slightly less than the inner diameter of the tube 45. Ac-
cordingly, referring to Fig. 11B, the pressing member 470
and the tip of the hollow tube 153 come into contact in a
stable manner. The sealing member 450 is made of the
same material as the sealing member 51 in the first em-
bodiment.
[0086] In this fourth modified embodiment, when the
hollow tube 153 is inserted into the sealing member 450
for the first time, the sealing member 450 as the first valve
becomes the open state when the hollow tube 153 pass-
es through the sealing member 450 (when the tip of the
hollow tube 153 goes beyond the right end of the sealing
member 450 in Figs. 11A and 11B, the hollow tube 153
penetrates through the sealing member 450, thereby
elastically deforming the sealing member 450, i.e., com-
pressing the sealing member 450 to allow hollow tube
153 to pass therethrough, without removing any portion
of sealing member 450. As shown in Figs. 11A and 11B,
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the elastic deformation of sealing member 450 may tran-
sition the first valve to the open state). However, once
the hollow tube 153 is pulled out of the sealing member
450 and then the hollow tube 153 is inserted into the
sealing member 450 again, the sealing member 450 as
the first valve becomes the open state when the tip of
the hollow tube 153 is inserted into the sealing member
450 (when the tip of the hollow tube 153 goes beyond
the left end of the sealing member 450 in Figs. 11A and
11B). More specifically, an opening is formed through
the sealing member 450 when the hollow tube 153 is
inserted through the sealing member 450 for the first time,
whereby the sealing member 450 becomes the open
state. When the hollow tube 153 is pulled out of the seal-
ing member 450, the opening formed through the sealing
member 450 is closed off by the elastic force of the seal-
ing member 450, and thereby the sealing member 450
becomes the close state (the opening formed through
the sealing member 450 is closed off by the sealing mem-
ber 450 elastically reforming to seal the hole created by
the penetration of hollow tube 153, thereby transitioning
the first valve to the close state). When the hollow tube
153 is inserted into the sealing member 450 again, the
opening of the sealing member 450 which has been
closed is opened by the insertion of the tip of the hollow
tube 153 therein, and thereby the sealing member 450
becomes the open state.
[0087] Referring to Fig. 11A, because a gap is formed
between the sealing member 450 and the tip of the press-
ing member 470 in the first direction when the hollow
tube 153 is not inserted into the sealing member 450, the
second valve 60 becomes the open state after the sealing
member 450 as the first valve becomes the open state.
[0088] When the hollow tube 153 is pulled out of the
sealing member 450 from a state in which the hollow tube
153 is in the ink outlet path 43a and the valves 450 and
60 are in the open state, the second valve 60 becomes
the close state first, and then the sealing member 450
becomes the close state when the hollow tube 153 is
pulled out of the sealing member 450 completely. Ac-
cordingly, in this fourth modified embodiment as well, the
same advantages as in the first embodiment can be ob-
tained.
[0089] In the fourth modified embodiment, the gap is
formed between the sealing member 450 and the tip of
the pressing member 470 when the hollow tube 153 is
not inserted into the sealing member 450. Nevertheless,
in another embodiment, there may be no gap between
the sealing member 450 and the tip of the pressing mem-
ber 470 when the hollow tube 153 is not inserted into the
sealing member 450. In other words, the sealing member
450 and the tip of the pressing member 470 may con-
stantly be in contact when the hollow tube 153 is not
inserted into the sealing member 450. In this case, when
the hollow tube 153 comes into contact with the pressing
member 470, the sealing member 450 as the first valve
is already in the open state, and further insertion of the
hollow tube 153 from this state causes the second valve

60 to become the open state. When the hollow tube 153
is pulled out of the sealing member 450, the sealing mem-
ber 450 becomes the close state after the second valve
60 becomes the close state. Accordingly, the same ad-
vantages as in the first embodiment can be obtained as
well.
[0090] Moreover, in another embodiment an opening
may be originally formed through the sealing member
450 for the hollow tube 153 to be inserted thereinto. When
the hollow tube 153 is not inserted into the sealing mem-
ber 450, this opening is closed by elastic force of the
sealing member 450, and when the tip of the hollow tube
153 is inserted into the sealing member 450, the sealing
member 450 as the first valve becomes the open state.
The sealing member 450 in this case corresponds to the
sealing member 450 of the fourth modified embodiment,
through which the hollow tube 153 has been inserted and
been pulled out at least once.
[0091] Referring to Figs. 12 to 17B, a second embod-
iment of the present invention will be described. Note that
components which are the same as or equivalent to those
in the first embodiment will be denoted with the same
reference numerals and description thereof will be omit-
ted.
[0092] Referring to Figs. 12 to 14, an ink cartridge 540
according to the second embodiment comprises a hous-
ing 541 having substantially a rectangular parallelepiped
shape, an ink bag 42, an ink outlet tube 543, a first valve
50, a second valve 560, and an actuator 570.
[0093] The interior of the housing 541 is divided into
two chambers 41a and 41b, similarly to the first embod-
iment. The ink bag 42 is disposed in the chamber 41a
and the ink outlet tube 543, the second valve 560, and
the actuator 570 are disposed in the chamber 41b. The
chamber 41b in this second embodiment is greater than
that in the first embodiment, because an electric power
input portion 591 (described later) is provided in the
chamber 41b of the housing 541.
[0094] The ink outlet tube 543 comprises a tube 548,
e.g., a cylindrical tube 548, connected to the connecting
portion 42a of the ink bag 42 at a first end of the tube
548, a tube 544 connected to a second end of the tube
548 at a first end of the tube 544, and a tube 45 fitted to
a second end of the tube 544, thereby forming an ink
outlet path 543a therein. More specifically, a first end of
the tube 45 is fitted into the tube 544, but a second end
of the tube 45 is positioned outside of the tube 544. The
cylindrical tube 548 is configured to elastically deform in
its radial direction. The ink outlet tube 543 extends in the
first direction, and therefore the ink outlet path 543a de-
fined by the ink outlet tube 543 extends in the first direc-
tion. The ink outlet path 543a is configured to be in fluid
communicating with the interior of the ink bag 42 via the
connecting portion 42a at a first end thereof, and to be
in fluid communication with the outside of the ink cartridge
540 at a second end thereof. The tube 544 substantially
corresponds to the tube 44 of the first embodiment from
which the portion where the second valve 60 is disposed
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is removed.
[0095] The housing 541 comprises a shoulder surface
541c which is positioned away from the flange 47 toward
the ink bag 42. The shoulder surface 541c extends par-
allel with the flange 47, i.e., extends in the second direc-
tion and the third direction. The electric power input por-
tion 591, as an example of a contact, is provided on the
shoulder surface 541c. The electric power input portion
591 is positioned away from the ink discharge opening
46a in the second direction. Also, the electric power input
portion 591 is electrically connected to the actuator 570,
and is configured to supply electric power to the actuator
570 when the electric power input portion 591 is electri-
cally connected to an electric power output portion 152
(described later). In a modified embodiment, the electric
power input portion 591 may be disposed at any position,
as long as it is not positioned directly below the ink dis-
charge opening 46a when the ink cartridge 40 is mounted
to a mounting portion 550. The electric power input por-
tion 591 has a recess formed therein configured to re-
ceive the electric power output portion 152.
[0096] Because the electric power input portion 591
for transmitting electric power is provided so as not be
positioned directly below the ink discharge opening 46a,
ink dripping from the ink discharge opening 46a can be
prevented from adhering to the electric power input por-
tion 591. This can prevent the electric power input portion
591 from short-circuiting and damaging the actuator 570.
Also, because the electric power input portion 591 is pro-
vided on the shoulder surface 541c, and there is a dis-
tance between the electric power input portion 591 and
the ink discharge opening 46a in the first direction, the
distance between the electric power input portion 591
and ink discharge opening 46a increases not only in the
second direction but also greatly in the first direction. Ac-
cordingly, adhesion of ink to the electric power input por-
tion 591 may further be reduced.
[0097] Referring to Figs. 15 to 16B, the second valve
560 comprise a rigid plate 561, a leaf spring 562 com-
prising a middle portion 562a, and the tube 548 is sand-
wiched between the rigid plate 561 and the middle portion
562a of the leaf spring 562. The second valve 560 com-
prises a wire 563 coupled to the actuator 570 at a first
end thereof and to the leaf spring 562 at a second end
thereof. The rigid plate 561 is disposed on a cover 571
covering the actuator 570.
[0098] The leaf spring 562 is bent following the outer
shape of the cover 571. A first end of the leaf spring 562
is fixed to one side face of the cover 571, and a second
end of the leaf spring 562 is configured to move freely.
The middle portion 562a of the leaf spring 562 faces the
upper face of the cover 571 and extends substantially
parallel to the rigid plate 561 and the upper face of the
cover 571. A plate shaped elastic member 564 made of
rubber or the like is disposed between the middle portion
562a and the tube 548. Also, an opening 562c is formed
through a portion of the leaf spring adjacent to the second
end of the leaf spring 562. The second end of the wire

563 is passed through the opening 562c, such that the
wire 563 and the leaf spring 562 are coupled.
[0099] The actuator 570 comprises a solenoid fixed to
a base 572, and the solenoid is configured, such that a
movable core 570a is linearly advanced and retracted.
The actuator 570 is driven such that when electric power
is supplied thereto the movable core 570a is advanced
and when the electric power is no longer supplied thereto
the movable core 570a is retracted. Also, the actuator
570 is covered by the cover 571 fixed to the base 572.
A pair of supporting portions 572a extends from the base
572 at a position facing the second end of the leaf spring
562. A pulley 565 is rotatably supported by the pair of
supporting portions 572a. A fixing portion 570b is provid-
ed at the tip portion of the movable core 570a to which
the first end of the wire 563 is fixed. The wire 563 is
disposed so as to be bent over the pulley 565 and such
that the second end of the leaf spring 562 moves in ac-
cordance with operations of the actuator 570.
[0100] When the ink cartridge 540 is removed from a
mounting portion 550 (described later), the electric con-
nection between the electric power input portion 591 and
the electric power output portion 152 is cut off, and elec-
tric power is not supplied to the actuator 570. The mov-
able core 570a is retracted from the position shown in
Fig. 16A to the position shown in Fig. 16B, and the second
end of the leaf spring 562 moves downwards in Figs. 16A
and 16B by way of the wire 563. In other words, the sec-
ond end of the leaf spring 562 moves in such a direction
that the tube 548 is pressed against the rigid plate 561
by the middle portion 562a of the leaf spring 562. Accord-
ingly, the leaf spring 562 is elastically deformed so as to
press the tube 548 between the middle portion 562a and
the rigid plate 561. The tube 548 is elastically deformed
in its radial direction to become flat, and thereby the sec-
ond valve 560 becomes a close state, in which the second
valve 560 prevents ink in the ink outlet path 543a from
flowing via the second valve 560. When the ink cartridge
540 is mounted to the mounting portion 550, the electric
power input portion 591 and the electric power output
portion 152 are electrically connected, and electric power
is supplied to the actuator 570. The movable core 570a
is advanced from the position shown in Fig. 16B to the
position shown in Fig. 16A, and the middle portion 562a
moves by the elastic force of the leaf spring 562 itself in
a direction opposite to the direction to press the tube 548
against the rigid plate 561, i.e., the second end of the
leaf spring 562 moves upwards in Figs. 16A and 16B.
Accordingly, pressing force applied to the tube 548 be-
tween the middle portion 562a and the rigid plate 561 is
released, thereby the second valve 560 becomes an
open state, in which the second valve 560 allows ink in
the ink outlet path 543a to flow via the second valve 560.
[0101] Thus, the second valve 560 can open and close
the ink outlet path 543a without directly contacting ink in
the ink outlet path 543a. This prevents the components
of the second valve 560 from adhering to each other with
thickened and dried ink. Disposing the wire 563 so as to
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be bent over the pulley 565 enables the second valve
560 and the actuator 570 to be arranged in a compact
manner. Damage to the tube 548 due to opening and
closing of the ink outlet path 543a by the second valve
560 is reduced because the elastic member 564 is dis-
posed between the leaf spring 562 and the tube 548.
[0102] Referring to Figs. 17A and 17B, the mounting
portion 550 according to this second embodiment is sub-
stantially the same as the mounting portion 150 in the
first embodiment. The mounting portion 550 has a recess
551 formed therein having a shape corresponding to the
outer shape of the ink cartridge 540. The hollow tube 153
is provided at a base portion 551a defining an end of the
recess 551 in the secondary direction. The ink supply
path 154 is formed in the base portion 551a, and the
electric power output portion 152 for outputting electric
power from an electric power source (not shown) of the
ink jet printer 1 is also provided at the base portion 551a.
[0103] The electric power output portion 152 is provid-
ed at a shoulder surface 551b formed on the base portion
551a. The electric power output portion 152 extends from
the shoulder surface 551b in the primary direction, and
is disposed at a position corresponding to the electric
power input portion 591 when the ink cartridge 540 is
mounted to the mounting portion 550.
[0104] The electric power output portion 152 has such
a length that the tip of the electric power output portion
152 comes into contact with the end of the electric power
input portion 591 defining the bottom of the recess of the
electric power input portion 591 when the ink cartridge
540 is mounted to the mounting portion 550 and the hol-
low tube 153 is completely inserted into the ink outlet
tube 543. In other word, after the first valve 50 becomes
the open state, the electric power output portion 152 and
the electric power input portion 591 are electrically con-
nected, and electric power is supplied to the actuator
570. Accordingly, the second valve 560 becomes the
open state after the first valve 50 becomes the open state.
Thus, in this second embodiment, when the ink cartridge
540 is mounted to the mounting portion 550, the second
valve 560 becomes the open state after the first valve 50
becomes the open state, like in the first embodiment.
[0105] When the ink cartridge 540 is removed from the
mounting portion 550, such that the hollow tube 153
moves to be pulled out of the ink outlet tube 543, the tip
of the electric power output portion 152 moves away from
the end the electric power input portion 591, and the sup-
ply of electric power to the actuator 570 stops. Accord-
ingly, the second valve 560 becomes the close state be-
fore the first valve 50 becomes the close state. The hollow
tube 153 further moves, the spherical member 52 and
the ring-shaped protrusion 51b come into contact and
the first valve 50 becomes the close state. Thus, in this
second embodiment as well, at the instant in which the
hollow tube 153 is pulled out of the sealing member 51
completely, the second valve 560 is already in the close
state, and the first valve 50 becomes the close state after
the second valve 560 becomes the close state. Accord-

ingly, the same advantages as in the first embodiment
can be obtained. Also, even if a user inserts a rod-shaped
object in the sealing member 51 instead of a hollow nee-
dle for a lark or something, the second valve 560 does
not open, so there is no or little leakage from the ink
cartridge 540. Also, because the second valve 560 op-
erates electrically, there is no or little ink leakage from
the ink cartridge 540 even if a user applies an external
force to the ink cartridge 540, e.g., when a user drops
the ink cartridge 540.
[0106] Referring to Figs. 18 to 21B, an ink cartridge
according to a third embodiment of the present invention
will be described. Note that components which are the
same as or equivalent to those in the first and second
embodiments will be denoted with the same reference
numerals and description thereof will be omitted.
[0107] An ink cartridge 640 according to the third em-
bodiment comprises a housing 641 having substantially
a rectangular parallelepiped shape, an ink bag 642 dis-
posed in the housing 641 configured to store ink therein,
an ink outlet tube 643 communicating with the ink bag
642 at a first end thereof, a first valve 50, a second valve
660, and an actuator 670. The ink bag 642 has a pro-
truding portion 642a at the lower left portion thereof,
which protrudes to the left in Fig. 19, and the first end of
the ink outlet tube 643 is connected to the protruding
portion 642a.
[0108] The ink outlet tube 643 comprises a tube 644
connected to the ink bag 642 at a first end, the tube 544,
and a tube 45. The tube 644 extends in the second di-
rection and forming an ink outlet path 647a extending in
the second direction. The tube 644 comprises a small-
diameter portion 644a and a large-diameter portion 644b,
and the inner diameter of the large-diameter portion 644b
is greater than the inner diameter of the small-diameter
portion 644a. A lid 646 is provided at a second end of
the tube 644 opposite the first end of the tube 644 in the
second direction. The tube 544 and the tube 45 extend
in the first direction, and has an ink outlet path 647b
formed therein which also extends in the first direction.
The small-diameter portion 644a is connected to the ink
bag 642, and the large-diameter portion 644b is connect-
ed to the first end of the tube 544, such that the ink outlet
path 647a and an ink outlet path 647b are in fluid com-
munication. Thus, the ink outlet tube 643 has an ink outlet
path 647 formed therein, comprising the ink channels
647a and 647b communicating with each other.
[0109] The second valve 660 is disposed in the large-
diameter portion 644b, and comprises a valve member
661, as a second valve member, having a cylindrical
shape, and two O-rings 662 and 663 for filling the gap
between the valve member 661 and the inner surface of
the large-diameter portion 644b. The valve member 661
has a ring-shaped groove 661a formed in a surface of
the valve member 661 facing the small-diameter portion
644a (the lower surface of the valve member 661 in Fig.
20), and a ring-shaped groove 661b formed in the side
surface of the valve member 661 adjacent to the second
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end of the tube 644 (an upper portion of the side surface
of the valve member 661 in Fig. 20), with the o-rings 662
and 663 being disposed in the ring-shaped grooves 661a
and 661b, respectively.
[0110] The ring-shaped groove 661 a and the O-ring
662 are positioned at the surface of the valve member
661, surrounding the portion of the valve member 661
facing the path formed in the small-diameter portion
644a. When the valve member 661 is in a position (close
position) where the O-ring 662 contacts the inner surface
of the large-diameter portion 644b as shown in Fig. 20,
the second valve 660 is in a close state, in which ink in
the ink outlet path 647a is prevented from flowing via the
second valve 660. On the other hand, when the valve
member 661 is in a position (open position) where the
O-ring 662 is separated from the inner surface of the
large-diameter portion 644b as shown in Fig. 21B, the
second valve 660 is in an open state, in which ink in the
ink outlet path 647a is allowed to flow via the second
valve 660 and the ink outlet path 647a and ink outlet path
647b are in fluid communication. Also, the regardless of
whether valve member 661 is in the close position or the
open position, the ring-shaped groove 66 1 b and O-ring
663 are positioned closer to the lid 646 than the connec-
tion portion between the ink outlet path 647a and ink out-
let path 647b are positioned to the lid 646. Accordingly,
the connection portion between the ink outlet path 647a
and ink outlet path 647b, and a space formed in the large-
diameter portion 644b on the lid 646 side of the valve
member 661, are not in fluid communication due to the
contact between the O-ring 663 and the inner surface of
the large-diameter portion 644b.
[0111] As in the case of the actuator 570 in the second
embodiment, the actuator 670 comprises a solenoid con-
figured, such that a movable core 670a is linearly ad-
vanced and retracted. The actuator 670 is electrically
connected to the electric power input portion 591. The
actuator 670 is fixed on the lid 646 such that the moveable
core 670a can pass through an opening 646a formed
through the lid 646. The actuator 670 is positioned ex-
ternally from the ink outlet path 647a. Also, the tip of the
moveable core 670a of the actuator 670 is coupled to the
valve member 661. The actuator 670 is driven such that
when electric power is supplied thereto the movable core
670a is retracted and when the electric power is not sup-
plied thereto the movable core 670a is advanced.
[0112] When the ink cartridge 640 is removed from a
mounting portion, the electric connection between the
electric power input portion 591 and an electric power
output portion provided in the mounting portion is cut off,
and electric power is not supplied to the actuator 670.
The movable core 670a is advanced and the valve mem-
ber 661 moves from the open position to the close posi-
tion. Thus, the second valve 660 becomes the close
state. When the ink cartridge 640 is mounted to the
mounting portion, the electric power input portion 591
and the electric power output unit portion electrically con-
nected, and electric power is supplied to the actuator

670. The movable core 670a is then retracted and the
valve member 661 moves from the close position to the
open position. Thus, the second valve 660 becomes the
open state.
[0113] In this third embodiment, as in the second em-
bodiment, the electric power input portion 591 is electri-
cally connected to the electric power output portion when
the ink cartridge 640 is mounted to the mounting portion
and the hollow tube 153 is completely inserted into the
ink outlet tube 643. More specifically, as shown in Fig.
21A, when the spherical member 52 is separated from
the ring-shaped protrusion 51b due to the insertion of the
hollow tube 153 into the sealing member 51, the electric
power input portion 591 is not electrically connected to
the electric power output portion, and power is not sup-
plied to the actuator 670, so the valve member 661 re-
mains in the close position. When the hollow tube 153 is
completely inserted as shown in Fig. 21B, the electric
power input portion 591 is electrically connected to the
electric power output portion, and power is supplied to
the actuator 670. Accordingly, the actuator 670 is driven
and the valve member 661 moves to the open position,
so the second valve 660 becomes the open state. In this
third embodiment, as in the first and second embodi-
ments, when the ink cartridge 640 is mounted to the
mounting portion, the second valve 660 becomes the
open state after the first valve 50 becomes the open state.
[0114] When the ink cartridge 640 is removed from the
mounting portion, the electric power output portion and
the electric power input portion 591 are separated and
electric power supply to the actuator 670 stops, and sub-
sequently the first valve 50 becomes the close state. In
other words, the second valve 660 becomes the close
state before the first valve 50 becomes the close state.
Thus, in this third embodiment, in the instant in which the
hollow tube 153 is pulled out of the sealing member 51
completely, the second valve 660 is already in the close
state, and the first valve 50 becomes the close state after
the second valve 660 becomes the close state. Accord-
ingly, the same advantages as in the first and second
embodiments can be obtained.
[0115] In the first embodiment and the first to third mod-
ified embodiments, the first valve becomes the close
state after the second valve becomes the close state
when the ink cartridge is removed from the mounting por-
tion. Nevertheless, the ring-shaped protrusion 51b can
be made long in the first direction, such that the second
valve becomes the closes state after the first valve be-
comes the close state. In this case, when the ink cartridge
is mounted to the mounting portion, the first valve be-
comes the open state after the second valve becomes
the open state. In this case as well, even if the first valve
is damaged when the ink cartridge is not mounted in the
mounting portion, the second valve is in the close state,
so ink leakage can be reduced.
[0116] In the second and third embodiments, when the
ink cartridge is mounted to the mounting portion, the elec-
tric power output portion of the mounting portion and the
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electric power input portion of the ink cartridge can be
electrically connected with each other before the first
valve becomes the open state. In this case as well, when
the ink cartridge is mounted to the mounting portion, the
first valve becomes the open state after the second valve
becomes the open state, and when the ink cartridge is
removed from the mounting portion, the second valve
becomes the close state after the first valve becomes the
close state. In this case as well, even if the first valve is
damaged when the ink cartridge is not mounted in the
mounting portion, the second valve is in the close state,
so ink leakage can be reduced.
[0117] While the invention has been described in con-
nection with various example structures and illustrative
embodiments, it will be understood by those skilled in the
art that other variations and modifications of the struc-
tures and embodiments described above may be made
without departing from the scope of the invention. Other
structures and embodiments will be apparent to those
skilled in the art from a consideration of the specification
or practice of the invention disclosed herein. It is intended
that the specification and the described examples are
illustrative with the true scope of the invention being de-
fined by the following claims.

Claims

1. A liquid cartridge comprising:

a liquid storing portion (42) configured to store
liquid therein;
a liquid outlet path (43 a) communicating with
an interior of the liquid storing portion (42);
a first valve (50, 450) comprising a sealing mem-
ber (51, 450) configured to close an opening of
the liquid outlet path (43a) and to contact an out-
er surface of a longitudinal object (153) while
being elastically deformed when the longitudinal
object (153) is inserted through the sealing
member (51, 450); and
a second valve (60) provided in the liquid outlet
path (43 a) between the liquid storing portion
(42, 642) and the first valve (50, 450), wherein
the second valve (60) comprises:

a valve seat (61);
a valve member (62) configured to prevent
liquid from flowing via the second valve (60,
660) when the valve member (62) contacts
the valve seat (61); and
a biasing member (63) configured to bias
the valve member (62, 661) toward the
valve seat (61) and the sealing member (51,
450),

wherein the first valve (50, 450) and the second
valve (60) are separate members.

2. The liquid cartridge of claim 1, wherein the valve
member is a second valve member, the biasing
member is a second biasing member, and the first
valve (50) further comprises:

a first valve member (52) configured to prevent
liquid from flowing via the first valve (50) when
the first valve member (52) contacts the sealing
member (51), and
a first biasing member (53) configured to bias
the first valve member (52) toward the sealing
member (51).

3. The liquid cartridge of claim 1 or 2, further comprising
a pressing member (70, 270, 370, 470) provided in
the liquid outlet path (43a) between the first valve
(50, 450) and the second valve (60), and configured
to press and move the second valve member (62) in
a direction opposite to a direction in which the second
biasing member (63) biases the second valve mem-
ber (62).

4. The liquid cartridge of claim 3, wherein the pressing
member (70, 470) is integral with the second valve
member (62, 661).

5. The liquid cartridge of claim 3, wherein the pressing
member (370) is a separate member from the first
valve (50, 450) and the second valve (60).

6. The liquid cartridge of claim 2, further comprising a
pressing member (270) provided in the liquid outlet
path (43a) between the first valve (50) and the sec-
ond valve (60), and configured to press and move
the second valve member (62) in a direction opposite
to a direction in which the second biasing member
(63) biases the second valve member (62), wherein
the pressing member (270) is integral with the first
valve member (52).

7. The liquid cartridge of any one of claims 1-6, wherein
the sealing member (51, 450) and the second valve
member (62, 661) are aligned in a direction in which
the longitudinal object (153) is inserted through the
sealing member (51, 450).

8. A liquid cartridge comprising:

a liquid storing portion (42, 642) configured to
store liquid therein;
a liquid outlet path (543a) communicating with
an interior of the liquid storing portion (42, 642);
a first valve (50, 450) comprising a sealing mem-
ber (51, 450) configured to close an opening of
the liquid outlet path (43a) and to contact an out-
er surface of a longitudinal object (153) while
being elastically deformed when the longitudinal
object (153) is inserted through the sealing

27 28 



EP 2 479 032 A1

17

5

10

15

20

25

30

35

40

45

50

55

member (51, 450);
a second valve (560, 660) provided at the liquid
outlet path (543a) between the liquid storing por-
tion (42, 642) and the first valve (50, 450), and
configured to selectively be in an open state and
a close state, wherein the second valve (560,
660) is configured to allow liquid to flow via the
second valve (560, 660) when the second valve
(560, 660) is in the open state, and the second
valve (560, 660) is configured to prevent liquid
from flowing via the second valve (560, 660)
when the second valve (560, 660) is in the close
state;
an actuator (570, 670) configured to operate to
switch the second valve (560, 660) between the
open state and the close state, such that the
second valve (560, 660) is in the open state
when electric power is supplied to the actuator
(570, 670), and such that the second valve (560,
660) is in the close state when electric power is
not supplied to the actuator (570, 670); and
a contact (591) configured to electrically connect
between an external electric power supply and
the actuator (570, 670).

9. The liquid cartridge of claim 8, further comprising an
liquid outlet tube (543) defining the liquid outlet path
(543a) therein, wherein at least a portion (548) of the
liquid outlet tube (543) is configured to elastically de-
form in a radial direction of the at least a portion (548)
of the liquid outlet tube (543), and the second valve
(560, 660) is configured to apply a pressing force to
the at least a portion (548) of the liquid outlet tube
(543) such that the at least a portion (548) of the
liquid outlet tube (543) elastically deforms in the ra-
dial direction when the second valve (560, 660) is in
the close state and is configured not to apply the
pressing force when the second valve (560, 660) is
in the open state.

10. The liquid cartridge of claim 8, wherein the second
valve (660) further comprises a second valve mem-
ber (62, 661) configured to be move between a first
position where liquid is allowed to flow via the second
valve (660) and a second position where liquid is
prevented from flowing via the second valve (660),
and the actuator (670) is coupled to the second valve
member (62, 661) and is positioned externally from
the liquid outlet path (43a, 543a).

11. The liquid cartridge of any one of claims 1 to 10,
wherein the first valve and the second valve are
spaced away from each other.

12. The liquid cartridge of any one of claims 1 to 11,
wherein the first valve and the second valve are
aligned in a direction in which the longitudinal object
is inserted through the sealing member.

13. A printer comprising:

the liquid cartridge of any one of claims 1 to 12;
and
a longitudinal object (153) configured to be in-
serted into the liquid outlet path of the liquid car-
tridge.

14. The printer of claim 13, wherein the longitudinal ob-
ject (153) is a hollow tube (153) configured to extract
liquid stored in the liquid storing portion to the outside
of the liquid cartridge.

15. A liquid cartridge comprising:

a liquid storing portion configured to store liquid
therein;
a liquid outlet path communicating with an inte-
rior of the liquid storing portion;
a first valve provided at the liquid outlet path and
configured to close the liquid outlet path; and
a second valve provided at the liquid output path,
comprising:

a valve seat positioned away from the first
valve; and

a valve member configured to close the second
valve when the valve member contacts the valve
seat,
wherein the valve member is configured to be
biased against the valve seat toward the first
valve when the second valve is closed.

16. A liquid cartridge comprising:

a liquid storing portion configured to store liquid
therein;
a liquid outlet path communicating with an inte-
rior of the liquid storing portion, the liquid outlet
path comprising a first path portion having a first
width and a second path portion having a second
width greater than the first width, wherein the
first path portion and the second path portion
are contiguous;
a first valve provided at the liquid outlet path and
configured to close the liquid outlet path; and
a second valve provided at the liquid output path,
comprising:

a valve seat provided at the liquid output
path; and
a valve member having a width that is great-
er than the first width and smaller than the
second width, wherein the valve member is
configured to be biased in a biasing direc-
tion toward the first valve when the second
valve is closed, and
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wherein the valve member is configured to
close the second valve when at least one
contact surface of the valve member fur-
thest in the biasing direction contacts the
valve seat at a boundary between the first
path portion and the second path portion,
and the second width is defined at the
boundary.

17. A liquid cartridge comprising:

a liquid storing portion configured to store liquid
therein;
a liquid outlet path communicating with an inte-
rior of the liquid storing portion,
a first valve provided at the liquid outlet path and
configured to close the liquid outlet path; and
a second valve provided at the liquid output path,
comprising:

an integrally formed valve seat disposed be-
tween the first valve and the interior of the
liquid storing portion; and

a valve member configured to close the second
valve when the valve member contacts the valve
seat,
wherein the valve member is configured to be
biased against the valve seat toward the first
valve when the second valve is closed.

18. A liquid cartridge comprising:

a liquid storing portion configured to store liquid
therein;
a liquid outlet tube comprising at least one side
wall,
a liquid outlet path formed in the liquid outlet
tube, partially defined by the at least one side
wall, and communicating with an interior of the
liquid storing portion,
a first valve provided at the liquid outlet path and
configured to close the liquid outlet path; and
a second valve provided at the liquid output path,
comprising:

a valve seat that forms at least a portion of
the at least one side wall; and

a valve member configured to close the second
valve when the valve member contacts the valve
seat,
wherein the valve member is configured to be
biased against the valve seat toward the first
valve when the second valve is closed.

19. A liquid cartridge comprising:

a liquid storing portion configured to store liquid
therein;
a liquid outlet path communicating with an inte-
rior of the liquid storing portion,
a first valve provided at the liquid outlet path and
configured to close the liquid outlet path; and
a second valve provided at the liquid output path,
comprising:

a valve seat formed completely of an ine-
lastic material;

a valve member configured to close the second
valve when the valve member contacts the valve
seat;
wherein the valve member is configured to be
biased against the valve seat toward the first
valve when the second valve is closed.
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