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(54) LIQUID CARTRIDGE AND SYSTEM USING THE SAME

(57) There is provided a liquid cartridge attachable
to an attachment portion. The attachment portion in-
cludes: a holder providing an accommodation space; a
tube formed with an opening; a valve movable between
an open position opening the opening and a closed po-
sition closing the opening; a protrusion protruding from
the valve toward the accommodation space; and a spring
urging the valve toward the closed position. The liquid
cartridge includes: a liquid chamber; a communication
passage extending from the liquid chamber in a first di-
rection to have an open end; a sealing member fitted to
the communication passage; and a surface positioned
closer to the liquid chamber than the sealing member to
the liquid chamber in the first direction. In an attached
state, the tube extends through the open end and sealing
member, the opening is positioned in the communication
passage, and the surface is in contact with the protrusion
and tube.



EP 3 616 919 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

[0001] The present disclosure relates to a liquid car-
tridge storing liquid therein, and a system including the
liquid cartridge and an attachment portion to which the
liquid cartridge is attachable.
[0002] One conventional system known in the art in-
cludes an ink cartridge, and an inkjet recording device.
The inkjet recording device includes an attachment por-
tion. The ink cartridge can be attached to and detached
from the attachment portion.
[0003] One such inkjet recording device has an inkjet
head, and a hollow supply needle that is inserted into the
ink cartridge when the ink cartridge is attached to the
attachment portion. Ink stored in the ink cartridge is sup-
plied to the inkjet head through the supply needle. A valve
and spring may be provided in the supply needle for pre-
venting ink from leaking out of an interior of the supply
needle (see Japanese Patent Application Publication No.
2006-95817, for example). The spring urges the valve
toward a closed position in which the valve closes an
opening formed in the supply needle. When the ink car-
tridge is attached to the attachment portion, the valve is
moved against the urging force of the spring to an open
position and is maintained in this open position. A valve
and spring may also be provided in the ink cartridge for
preventing ink from leaking out of the cartridge. Through
contact with parts of the attachment portion, the ink car-
tridge is maintained at a prescribed position in the attach-
ment portion against the urging force of the spring. In a
state in which the ink cartridge is maintained in this pre-
scribed position in the attachment portion, each of the
valves is also maintained in its open position. The ink
cartridge may further be provided with an IC board or the
like that stores information related to the ink cartridge,
such as information on the residual quantity of ink in the
ink cartridge.
[0004] In a case where a valve and spring are provided
in each of the supply needle of the inkjet recording device
and the ink cartridge, each of the urging forces of the
springs is applied to parts of the ink cartridge that are in
contact with the attachment portion when the ink car-
tridge is retained in the prescribed position in the attach-
ment portion.
[0005] With the conventional structure, parts of the ink
cartridge could become deformed if the ink cartridge is
continuously maintained at the prescribed position in the
attachment portion for a long period of time. If parts of
the ink cartridge are deformed, the ink cartridge could
shift from its prescribed position or change its orientation
within the attachment portion. Such changes in position
or orientation could adversely affect connections be-
tween the ink cartridge and attachment portion, such as
electrical connections between the attachment portion
and the IC board.
[0006] In view of the foregoing, it is an object of the
present disclosure to provide a liquid cartridge capable
of preventing a large load from being applied to the liquid

cartridge while the liquid cartridge is retained at a pre-
scribed position in the attachment portion. It is another
object of the present disclosure to provide a system
equipped with this liquid cartridge.
[0007] (1) In order to attain the above and other objects,
according to one aspect, the present disclosure provides
a liquid cartridge attachable to an attachment portion.
The attachment portion includes a holder, a tube, a valve,
a protrusion and a spring. The holder provides an ac-
commodation space for accommodating therein the liq-
uid cartridge in an attached state. The tube is formed with
an opening opening toward the accommodation space.
The valve is movable between an open position opening
the opening and a closed position closing the opening.
The protrusion protrudes from the valve toward the ac-
commodation space. In the closed position of the valve,
the protrusion protrudes into the accommodation space
through the opening. The spring urges the valve toward
the closed position. The liquid cartridge includes: a liquid
chamber for storing therein liquid; a communication pas-
sage for communicating the liquid chamber with an out-
side of the liquid cartridge; a sealing member; and a sur-
face. The communication passage extends from the liq-
uid chamber in a first direction to have an open end in
the first direction. The sealing member is fitted to the
communication passage. The surface faces the sealing
member in the first direction and is spaced away from
the sealing member in the first direction. The surface be-
ing positioned closer to the liquid chamber in the first
direction than the sealing member is to the liquid chamber
in the first direction. In the attached state, the tube ex-
tends through the open end and the sealing member, the
opening is positioned in the communication passage, and
the surface is in contact with both the protrusion and the
tube.
[0008] With this structure, contact between the surface
and the protrusion moves the valve to its open position
against the urging force of the spring. Since the liquid
cartridge need only be retained relative to the attachment
portion against the urging force of the spring in order to
maintain the valve in its open position, the load applied
to the liquid cartridge is small. Accordingly, the liquid car-
tridge can be suppressed from being deformed, thereby
preventing the liquid cartridge in the attached state from
shifting from its position or changing its orientation in the
attachment portion. Further, the position of the liquid car-
tridge in the first direction relative to the attachment por-
tion can be fixed through contact between the surface
and the tube, without increasing the urging force applied
by the spring.
[0009] (2) In the liquid cartridge according to the aspect
(1), it is preferable that: the liquid cartridge further in-
cludes a protrusion protruding toward the open end within
the communication passage; the protrusion of the liquid
cartridge is immovable relative to the sealing member;
the protrusion of the liquid cartridge has a protruding end
surface facing the sealing member in the first direction;
and the protruding end surface constitutes the surface.
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[0010] With this structure, the protruding end surface
of the protrusion of the liquid cartridge contacts the pro-
trusion of the attachment portion since the protruding end
surface constitutes the surface. Thus, the contact be-
tween the protruding end surface and the protrusion of
the attachment portion moves the valve to its open posi-
tion. Further, since the protrusion of the liquid cartridge
is immovable relative to the sealing member, an urging
force produced by an urging member such as a spring
is not applied to the protrusion of the liquid cartridge.
Therefore, the load applied to the liquid cartridge can be
further reduced.
[0011] (3) In the liquid cartridge according to the aspect
(1), it is preferable that: the liquid cartridge further in-
cludes a movable member and an urging member; the
movable member is movable between a first position and
a second position within the communication passage;
the first position and the second position are spaced away
from the sealing member in the first direction; the first
position is closer to the open end in the first direction than
the second position is to the open end in the first direction;
the movable member has an outer surface facing the
sealing member; the urging member urging the movable
member toward the first position; and the outer surface
constitutes the surface.
[0012] With this structure, when the liquid cartridge is
retained in the attachment portion such that the valve is
in its open position, the urging force of the urging member
is applied in a direction for moving the liquid cartridge out
of the attachment portion. Further, since the movable
member in the first position is spaced away from the seal-
ing member in the first direction, water tightness is not
required between the sealing member and the movable
member. Accordingly, detachment of the liquid cartridge
from the attachment portion can be facilitated without ap-
plying a large load to the liquid cartridge in its attached
state.
[0013] (4) In the liquid cartridge according to any one
of the aspects (1) to (3), it is preferable that: in a process
from start of insertion of the liquid cartridge into the ac-
commodation space to completion of attachment of the
liquid cartridge to the attachment portion, the protrusion
contacts the surface and then the tube contacts the sur-
face.
[0014] (5) In the liquid cartridge according to any one
of the aspects (1) to (4), it is preferable that: the attach-
ment portion further includes a locking part capable of
contacting the liquid cartridge accommodated in the ac-
commodation space; the liquid cartridge is maintained in
the attached state by the locking part contacting the liquid
cartridge; and in the attached state, the surface is in con-
tact with the protrusion to maintain the valve at the open
position against an urging force of the spring.
[0015] (6) In the liquid cartridge according to any one
of the aspects (5), it is preferable that: the locking part
has a locking surface; and the liquid cartridge is pivotally
movable between a facing position and a non-facing po-
sition in a state in which the tube extends through the

sealing member. In the facing position of the liquid car-
tridge, a portion of the liquid cartridge faces the locking
surface in an insertion direction in which the liquid car-
tridge is inserted into the accommodation space. In the
non-facing position of the liquid cartridge, the portion of
the liquid cartridge does not face the locking surface in
the insertion direction.
[0016] (7) According to another aspect, the present dis-
closure also provides a liquid cartridge attachable to an
attachment portion. The attachment portion includes a
holder, a tube, a valve, a protrusion and a spring. The
holder provides an accommodation space for accommo-
dating therein the liquid cartridge in an attached state.
The tube is formed with an opening opening toward the
accommodation space. The valve is movable between
an open position opening the opening and a closed po-
sition closing the opening. The protrusion protrudes from
the valve toward the accommodation space. In the closed
position of the valve, the protrusion protrudes into the
accommodation space through the opening. The spring
urges the valve toward the closed position. The liquid
cartridge includes; a liquid chamber for storing therein
liquid; a communication passage for communicating the
liquid chamber with an outside of the liquid cartridge; a
sealing member; a first surface; and a second surface.
The communication passage extends from the liquid
chamber in a first direction to have an open end in the
first direction. The sealing member is fitted to the com-
munication passage. The first surface faces the sealing
member in the first direction and is spaced away from
the sealing member in the first direction. The first surface
is positioned closer to the liquid chamber in the first di-
rection than the sealing member is to the liquid chamber
in the first direction. The second surface faces the sealing
member in the first direction and is spaced away from
the sealing member in the first direction. The second sur-
face is positioned closer to the liquid chamber in the first
direction than the sealing member is to the liquid chamber
in the first direction. In the attached state, the tube ex-
tends through the open end and the sealing member, the
opening is positioned in the communication passage, the
first surface is in contact with the protrusion, and the sec-
ond surface is in contact with the tube.
[0017] With this configuration, contact between the first
surface and the protrusion moves the valve to its open
position against the urging force of the spring. Since the
liquid cartridge need only be retained relative to the at-
tachment portion against the urging force of the spring
in order to maintain the valve in its open position, the load
applied to the liquid cartridge is small. Accordingly, the
liquid cartridge can be suppressed from being deformed,
thereby preventing the liquid cartridge in the attached
state from shifting from its position or changing its orien-
tation in the attachment portion. Further, the position of
the liquid cartridge in the first direction relative to the at-
tachment portion can be fixed through contact between
the second surface and the tube, without increasing the
urging force applied by the spring.
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[0018] (8) In the liquid cartridge according to any one
of the aspects (1) to (7), it is preferable that: the sealing
member is formed with a slit; the sealing member is elas-
tically deformable between an open shape opening the
slit and a closed shape closing the slit; and the tube is
insertable into the communication passage through the
slit.
[0019] With this configuration, when the sealing mem-
ber is deformed to the open shape, the slit is opened and
thus the tube can be inserted into the slit. Further, when
the sealing member is deformed to the closed shape, the
slit is closed and thus the liquid can be suppressed from
lealdng out through the slit.
[0020] (9) In the liquid cartridge according to any one
of the aspects (8), it is preferable that: in the attached
state, the slit extends in a direction crossing a gravita-
tional direction.
[0021] With this structure, the slit extends in the direc-
tion crossing the gravitational direction. Hence, while the
tube is inserted in the sealing member and the sealing
member is elastically deformed, a gap is unlikely to be
formed between the bottom portion of the tube and the
portion of the sealing member which defines the slit. Ac-
cordingly, the liquid is unlikely to leak out of the elastically
deformed sealing member.
[0022] (10) In the liquid cartridge according to any one
of the aspects (1) to (9), it is preferable that: the liquid
cartridge further includes a film sealing the open end.
[0023] With this configuration, the open end of the com-
munication passage can be reliably sealed until the film
is peeled off or punctured.
[0024] (11) In the liquid cartridge according to any one
of the aspects (1) to (10), it is preferable that: the liquid
cartridge further includes a first wall, a second wall, a
third wall and a fourth wall; the first wall and the second
wall are spaced away from each other in the first direction
with the liquid chamber interposed between the first wall
and the second wall; the first wall defines at least a portion
of the communication passage; the first wall is positioned
further in the first direction relative to the second wall;
the third wall and the fourth wall connect the first wall and
the second wall; the third wall and the fourth wall are
spaced away from each other in a direction orthogonal
to the first direction with the liquid chamber interposed
between the third wall and the fourth wall.
[0025] (12) In the liquid cartridge according to the as-
pect (11), it is preferable that the liquid cartridge further
includes a circuit board positioned at the second wall.
[0026] (13) In the liquid cartridge according to any one
of the aspects (1) to (12), it is preferable that the first
direction is orthogonal to a gravitational direction.
[0027] (14) According to still another aspect, the
present disclosure also provides a system including the
liquid cartridge according to any one of the aspects (1)
to (13) and an attachment portion. The attachment por-
tion includes a holder, a tube, a valve, a protrusion and
a spring. The holder provides an accommodation space
for accommodating therein the liquid cartridge in an at-

tached state. The tube is formed with an opening opening
toward the accommodation space. The valve is movable
between an open position opening the opening and a
closed position closing the opening. The protrusion pro-
trudes from the valve toward the accommodation space.
In the closed position of the valve, the protrusion of the
attachment portion protrudes into the accommodation
space through the opening. The spring urges the valve
toward the closed position.
[0028] With this structure, contact between the surface
and the protrusion moves the valve to its open position
against the urging force of the spring. Since the liquid
cartridge need only be retained relative to the attachment
portion against the urging force of the spring in order to
maintain the valve in its open position, the load applied
to the liquid cartridge is small. Accordingly, the liquid car-
tridge can be suppressed from being deformed, thereby
preventing the liquid cartridge in the attached state from
shifting from its position or changing its orientation in the
attachment portion. Further, the position of the liquid car-
tridge in the first direction relative to the attachment por-
tion can be fixed through contact between the surface
and the tube, without increasing the urging force applied
by the spring.
[0029] (15) According to still another aspect, the
present disclosure can also provide a use of the liquid
cartridge according to any one of the aspects (1) to (14).
[0030] According to the above-described liquid car-
tridge, the load applied to the liquid cartridge when main-
taining the liquid cartridge in the attached state while plac-
ing the valve at its open position against the urging force
of the spring can be reduced. Accordingly, the liquid car-
tridge in the attached state is unlikely to be deformed.
[0031] The particular features and advantages of the
disclosure will become apparent from the following de-
scription taken in connection with the accompanying
drawings, in which:

Fig. 1A is a perspective view of a multifunction pe-
ripheral according to an embodiment of the present
disclosure, the view illustrating an external appear-
ance of the multifunction peripheral in a state in which
a cover of the multifunction peripheral is in a closed
position;
Fig. 1B is a perspective view from the front illustrating
the multifunction peripheral according to the embod-
iment, the view illustrating an external appearance
of the multifunction peripheral in a state in which the
cover of the multifunction peripheral is in an open
position
Fig. 2 is a vertical cross-sectional view schematically
illustrating an internal structure of a printing unit of
the multifunction peripheral according to the embod-
iment;
Fig. 3 is a perspective view of a cartridge-attachment
portion of the multifunction peripheral according to
the embodiment;
Fig. 4 is a vertical cross-sectional view of the car-
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tridge-attachment portion of the multifunction periph-
eral according to the embodiment;
Fig. 5 is a perspective view from the front illustrating
an ink cartridge according to the embodiment;
Fig. 6 is a vertical cross-sectional view of the ink
cartridge according to the embodiment;
Fig. 7 is a vertical cross-sectional view illustrating
the cartridge-attachment portion according to the
embodiment and the ink cartridge according to the
embodiment in an attached state;
Fig. 8 is an elongated vertical cross-sectional view
illustrating a vicinity of a communication chamber of
the ink cartridge according to the embodiment in the
attached state;
Fig. 9 is an elongated vertical cross-sectional view
illustrating a vicinity of a communication chamber of
an ink cartridge according to a first modification of
the embodiment in an attached state;
Fig. 10A is an elongated vertical cross-sectional view
illustrating a vicinity of a communication chamber of
an ink cartridge according to a second modification
of the embodiment, the view illustrating a state in
which a movable member of the ink cartridge accord-
ing to the second modification is in a first position;
Fig. 10B is an elongated vertical cross-sectional view
illustrating the vicinity of the communication cham-
ber of the ink cartridge according to the second mod-
ification of the embodiment in an attached state, the
view illustrating a state in which the movable member
of the ink cartridge according to the second modifi-
cation is in a second position;
Fig. 11 is a cross-sectional view taken along line XI-
XI shown in Fig. 8, the view illustrating a connector
of the cartridge-attachment portion according to the
embodiment and a sealing member of the ink car-
tridge according to the embodiment;
Fig. 12 is a vertical cross-sectional view illustrating
the cartridge-attachment portion according to the
embodiment and the ink cartridge according to the
embodiment that is in a releasing position;
Fig. 13 is a vertical cross-sectional view illustrating
the cartridge-attachment portion according to the
embodiment and the ink cartridge according to the
embodiment in a process of inserting the ink car-
tridge into the cartridge-attachment portion, the view
illustrating a state in which a contact surface of the
ink cartridge is in contact with a protrusion of the
cartridge-attachment portion contacts but is not in
contact with an ink supply tube of the cartridge-at-
tachment portion; and
Fig. 14 is an elongated vertical cross-sectional view
illustrating a vicinity of a communication chamber of
an ink cartridge according to a third modification of
the embodiment in an attached state.

[0032] Next, an embodiment of the present disclosure
will be described while referring to the accompanying
drawings. Note that it would be apparent to those skilled

in the art that the embodiment described below is merely
an example of the present disclosure and modifications
and variations may be made to the embodiment.
[0033] In the following description, an up-down direc-
tion 7 is defined based on the orientation of a multifunc-
tion peripheral 10 (hereinafter, simply referred to as "MFP
10") when the MFP 10 is resting on a level surface and
is ready to use (the orientation shown in Fig. 1; hereinafter
called its "operable posture"); a front-rear direction 8 is
defined so that the side of the MPF 10 in which an opening
13 is formed constitutes the front side; and a left-right
direction 9 is defined based on the perspective of an ob-
server facing the front side of the MFP 10. In the present
embodiment, the up-down direction 7 when the MFP 10
is in its operable posture corresponds to the gravitational
direction; each of the front-rear direction 8 and left-right
direction 9 corresponds to the horizontal direction; the
front-rear direction 8 and the left-right direction 9 are or-
thogonal to each other; and the front-rear direction 8 and
the left-right direction 9 are orthogonal to the gravitational
direction.
[0034] In the following descriptions, the directions (i.e.,
the up-down direction 7, the front-rear direction 8, and
the left-right direction 9) defined above are also used for
ink cartridges 30 (described later) attachable to a car-
tridge-attachment portion 110 (described later) of the
MFP 10. More specifically, the directions defined above
are used based on an upright posture of the ink cartridge
30. The upright posture denotes a posture when the ink
cartridge 30 is in an attached state to the cartridge-at-
tachment portion 110 of the MFP 10 that is in its operable
posture. Hence, the ink cartridge 30 is in its upright pos-
ture when the ink cartridge 30 is in its attached state. The
attached state denotes a state in which the ink cartridge
30 is retained in the cartridge-attachment portion 110 as
shown in Fig. 7.
[0035] Hereinafter; a rearward direction and a front-
ward direction in the front-rear direction 8 will be simply
referred to as "rearward direction" and "frontward direc-
tion", respectively; an upward direction and a downward
direction in the up-down direction 7 will be simply referred
to as "upward direction" and "downward direction", re-
spectively; and a leftward direction and a rightward di-
rection in the left-right direction 9 will be simply referred
to as "leftward direction" and "rightward direction", re-
spectively. The rearward direction in the front-rear direc-
tion 8 is an example of the first direction of the present
disclosure. The frontward direction in the front-rear di-
rection 8 is an example of the second direction of the
present disclosure.

[Overall Structure of the MFP 10]

[0036] As shown in Fig. 1, The MFP 10 has a printing
unit 11 constituting the lower section of the MFP 10. The
printing unit 11 records images on sheets 12 (see Fig. 2)
according to an inkjet recording method. The MFP 10
may further possess other various functions, such as a
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facsimile function, a scan function, and a copy function.
The printing unit 11 has a casing 14 formed in a general
rectangular parallelepiped shape. As shown in Fig. 2, a
sheet tray 15, a discharge tray 16, a feed roller 23, a pair
of conveying rollers 25, a pair of discharge rollers 27, a
recording unit 24, and a platen 26 are all disposed inside
the casing 14.

[Sheet Tray 15, Discharge Tray 16, and Feed Roller 23]

[0037] As shown in Figs. 1A, 1B and 2, the casing 14
has a front surface 14A formed with the opening 13. The
opening 13 is formed in the approximate center in the
left-right direction 9 of the front surface 14A. The sheet
tray 15 can be inserted into and extracted from the casing
14 through the opening 13 in the front-rear direction 8.
The sheet tray 15 supports a plurality of sheets 12 in a
stacked state. The discharge tray 16 is provided above
the sheet tray 15. The discharge tray 16 supports sheets
12 discharged from the area between the recording unit
24 and platen 26 by the discharge rollers 27. A motor
(not shown) drives the feed roller 23 to feed the sheets
12 supported in the sheet tray 15 onto a conveying path
17 described below.

[Conveying Path 17]

[0038] As shown in Fig. 2, the conveying path 17 rep-
resents the space formed by guide members 18 and 19,
the recording unit 24, the platen 26, and the like. The
guide members 18 and 19 are disposed inside the print-
ing unit 11 and face each other with a prescribed gap
formed therebetween. The guide members 18 and 19
form the section of the conveying path 17 that leads from
the sheet tray 15 to the conveying rollers 25. The record-
ing unit 24 and platen 26 are also disposed inside the
printing unit 11 and face each other with a prescribed
gap formed therebetween. The recording unit 24 and
platen 26 form the section of the conveying path 17 that
leads from the conveying rollers 25 to the discharge roll-
ers 27. The conveying path 17 extends upward from the
rear end of the sheet tray 15, curves back in the frontward
direction, passes through the area facing the recording
unit 24, and reaches the discharge tray 16. An arrow
formed with a one-dot chain line in Fig. 2 indicates the
path and direction of conveyance.

[Conveying Rollers 25]

[0039] The conveying rollers 25 are disposed up-
stream of the recording unit 24 in the conveying direction.
The conveying rollers 25 include a conveying roller 25A
and a pinch roller 25B that face each other. The convey-
ing roller 25A is driven by a motor (not shown). The pinch
roller 25B rotates along with the rotation of the conveying
roller 25A. When a forward drive force is transmitted to
the conveying roller 25A from the motor, the conveying
roller 25A rotates in a forward rotational direction and a

sheet 12 pinched between the conveying roller 25A and
pinch roller 25B is conveyed along the conveying direc-
tion.

[Discharge Rollers 27]

[0040] The discharge rollers 27 are disposed down-
stream of the recording unit 24 in the conveying direction.
The discharge rollers 27 include a discharge roller 27A
and a spur 27B that face each other. The discharge roller
27A is driven by a motor (not shown). The spur 27B ro-
tates along with the rotation of the discharge roller 27A.
When a forward drive force is transmitted to the discharge
roller 27A from the motor, the discharge roller 27A rotates
in a forward rotational direction and a sheet 12 pinched
between the discharge roller 27A and spur 27B is con-
veyed in the conveying direction.

[Recording Unit 24 and Platen 26]

[0041] As shown in Fig. 2, the recording unit 24 and
platen 26 are disposed between the conveying rollers 25
and discharge rollers 27 along the conveying direction.
More specifically, the recording unit 24 and platen 26 are
disposed downstream of the conveying rollers 25 in the
conveying direction and upstream of the discharge rollers
27 in the conveying direction. The recording unit 24 and
platen 26 are positioned to face each other in the up-
down direction 7.
[0042] The recording unit 24 is provided with a carriage
22, and a recording head 21 supported by the carriage
22. The carriage 22 reciprocates along the left-right di-
rection 9 when a drive force is transmitted from a motor
(not shown). A plurality of nozzles 29 is formed in the
bottom surface of the recording head 21. The recording
head 21 ejects ink droplets from the nozzles 29 by driving
vibrating elements such as piezoelectric elements. The
recording head 21 records an image on a sheet 12 sup-
ported on the platen 26 by ejecting ink droplets onto the
sheet 12 while the carriage 22 reciprocates. When the
MFP 10 is in the operable posture, the bottom surface of
the recording head 21 is higher than the level of ink con-
tained in ink cartridges 30 attached to the cartridge-at-
tachment portion 110 (see Fig. 3) and higher than the
level of ink contained in tanks 103 described later. Also
when the MFP 10 is in the operable posture, the recording
head 21 is positioned further in the rearward direction
than the cartridge-attachment portion 110.
[0043] An ink tube and a flexible flat cable are connect-
ed to the carriage 22. The ink tube connects the cartridge-
attachment portion 110 described later (see Fig. 3) and
the recording head 21. More specifically, the ink tube
supplies ink (an example of the liquid) stored in the ink
cartridges 30 (examples of the liquid cartridge) mounted
in the cartridge-attachment portion 110 to the recording
head 21. The ink tube is configured of four tubes that are
bundled together, with each tube distributing ink from the
respective ink cartridges 30 in the corresponding colors
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(black, magenta, cyan, or yellow). The flexible flat cable
electrically connects the recording head 21 and a control
board provided in the MFP 10 that controls the operations
of the MFP 10.

[Cover 87]

[0044] As shown in Fig. 1B, an opening 85 is formed
in the front surface 14A of the casing 14 at the right end
thereof. The casing 14 has a cover 87 that is pivotally
movable between a closed position (the position shown
in Fig. 1A) for covering the opening 85, and an open
position (the position shown in Fig. 1B) for exposing the
opening 85. The cover 87 is supported on the casing 14
near the bottom edge of the casing 14 and can rotate
about an pivot axis extending in the left-right direction 9.
An accommodating space 86 is formed in the casing 14
to the rear of the opening 85 and is in communication
with the opening 85.

[Cartridge-Attachment Portion 110]

[0045] As shown in Figs. 3 and 4, the cartridge-attach-
ment portion 110 is disposed in the accommodating
space 86. The cartridge-attachment portion 110 is pro-
vided with a cartridge case 101, a locking part 129, tanks
103, contacts 106, and liquid level sensors 55. Four ink
cartridges 30 corresponding to the four colors cyan, ma-
genta, yellow, and black can be accommodated in and
attached to the cartridge-attachment portion 110. One
tank 103, four contacts 106, and one liquid level sensor
55 are provided for each of the four ink cartridges 30.
Note that the number of ink cartridges 30 that can be
accommodated in and attached to the cartridge-attach-
ment portion 110 is not limited to four. In Fig. 3, one of
the four ink cartridges 30 has been accommodated in
and attached to the left side of the cartridge-attachment
portion 110 and the other ink cartridges 30 have not been
attached to the cartridge-attachment portion 110. The
cartridge-attachment portion 110 is an example of the
attachment portion of the present disclosure. A system
including the ink cartridge 30 and the cartridge-attach-
ment portion 110 is an example of the system of the
present disclosure.
[0046] The cartridge case 101 constitutes the housing
of the cartridge-attachment portion 110. The cartridge
case 101 has a box shape with interior space for accom-
modating the ink cartridges 30. That is, the cartridge case
101 provides an accommodation space for accommo-
dating therein the ink cartridges 30 in their attached state
in which the ink cartridges 30 are attached to the car-
tridge-attachment portion 110. An opening 112 for ex-
posing the interior space of the cartridge case 101 is
formed in the front side of the cartridge case 101 opposite
the inner back wall in the front-rear direction 8. When the
cover 87 is in the open position, the opening 112 is ex-
posed to the outside of the MFP 10 through the opening
85 formed in the casing 14. The cartridge case 101 is an

example of the holder of the present disclosure.
[0047] The ink cartridges 30 are inserted in the rear-
ward direction into the cartridge-attachment portion 110
through the opening 85 of the casing 14 and the opening
112 of the cartridge-attachment portion 110. In the
present embodiment, the rearward direction is an inser-
tion direction in which the ink cartridge 30 is inserted into
the accommodation space of the cartridge case 101. The
ink cartridges 30 are extracted in the frontward direction
from the cartridge-attachment portion 110 through the
opening 112 and opening 85. Guide grooves 109 are
formed at intervals in the left-right direction 9 in a bottom
wall 113 of the cartridge case 101. Each ink cartridge 30
is guided along the front-rear direction 8 by inserting the
bottom end of the ink cartridge 30 in the corresponding
guide groove 109. Three plates 104 are provided in the
cartridge case 101. The plates 104 partition the interior
space of the cartridge case 101 into four spaces adjacent
to each other in the left-right direction 9. Each of the four
spaces partitioned by the plates 104 accommodates the
corresponding one of the four ink cartridges 30 that store
inks of different colors.

[Contacts 106]

[0048] As shown in Fig. 4, the contacts 106 are pro-
vided on the inner surface of the top wall defining the
interior space of the cartridge case 101. The four contacts
106 are provided for each of the four ink cartridges 30
that can be accommodated in the cartridge case 101.
[0049] The contacts 106 are positioned further in the
frontward direction than ink supply tubes 102 described
later. The contacts 106 protrude in the downward direc-
tion from the inner surface of the top wall into the interior
space (i.e., the accommodation space) of the cartridge
case 101. The contacts 106 face in the downward direc-
tion. The contacts 106 are configured of elastic members
that are electrically conductive and can be elastically de-
formed in the upward direction. While not shown in detail
in the drawings, the four contacts 106 in the interior space
of the cartridge case 101 are juxtaposed at intervals in
the left-right direction 9. The arrangement of the four con-
tacts 106 corresponds to the arrangement of four elec-
trodes 65 (described later) on the corresponding ink car-
tridge 30. Note that the number of contacts 106 and the
number of electrodes 65 is arbitrary.
[0050] The contacts 106 are electrically connected to
the control board in the MFP 10 via an electric circuit.
When the four contacts 106 contact the corresponding
four electrodes 65 described later and electricity can be
conducted therebetween, a voltage Vc is applied to one
of the four electrodes 65, another electrode 65 is ground-
ed, and another electrode 65 is supplied with electric
power. Through these electrical connections between
the contacts 106 and electrodes 65, the control board in
the MFP 10 can access ICs (integrated circuits) on the
ink cartridges 30 to read data from or write data to mem-
ory on the ICs.
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[Locking Part 129]

[0051] As shown in Figs. 3 and 4, the locking part 129
extends through the interior space of the cartridge case
101 along the left-right direction 9 at a position near the
top wall of the cartridge case 101 and the opening 112.
The locking part 129 is a rod-shaped member that ex-
tends in the left-right direction 9. For example, the locking
part 129 is a circular cylinder made of metal. The ends
of the locking part 129 in the left-right direction 9 are fixed
in the side walls of the cartridge case 101. The locking
part 129 extends along the left-right direction 9 through
the four spaces that are used for accommodating the four
ink cartridges 30. The circumferential surface of the lock-
ing part 129 is an example of the locking surface of the
present disclosure.
[0052] The locking part 129 functions to retain the ink
cartridges 30 in their locking positions (described later)
shown in Fig. 7 after the ink cartridges 30 have been
attached to the cartridge-attachment portion 110. The
locking part 129 is capable of contacting the ink cartridges
30 accommodated in the accommodation space. The ink
cartridges 30 contacts the locking part 129 when at-
tached to the cartridge-attachment portion 110. With this
configuration, the locking part 129 maintains the ink car-
tridges 30 at their attached states against the urging forc-
es of coil springs 115 (described later) by contacting the
ink cartridges 30 accommodated in the accommodation
space. Each of the coil springs 115 urges the correspond-
ing ink cartridge 30 in the rearward direction.

[Tanks 103]

[0053] As shown in Fig. 4, the tanks 103 are provided
on the rear side of the cartridge case 101. Of the walls
constituting each tank 103, at least the region (a prism)
facing the corresponding liquid level sensor 55 (de-
scribed later) is translucent to allow the passage of light
outputted from the liquid level sensor 55.
[0054] The tank 103 has a box shape whose interior
constitutes a storage chamber 121. The storage chamber
121 is in communication with the ink tube via an outlet
128. The outlet 128 is formed near the bottom wall de-
fining the bottom of the storage chamber 121. The outlet
128 is positioned further in the downward direction than
a connector 107 (described later). With this configuration,
ink stored in the storage chamber 121 flows out of the
storage chamber 121 through the outlet 128 and is sup-
plied to the recording head 21 via the ink tube.
[0055] The tank 103 also has a front wall 142 defining
the front side of the storage chamber 121. A communi-
cation hole 146 and a through-hole 126 are formed in the
front wall 142. The communication hole 146 penetrates
the front wall 142 at a position near the top of the storage
chamber 121. A semipermeable membrane 147 is affixed
across the inner side opening of the communication hole
146 to close the opening in the front wall 142. The sem-
ipermeable membrane 147 has a surface exposed to the

storage chamber 121. The surface exposed to the stor-
age chamber 121 extends along the up-down direction
7 and left-right direction 9. The semipermeable mem-
brane 147 restricts the passage of ink while allowing the
passage of air. Thus, the storage chamber 121 is in com-
munication with the atmosphere via the communication
hole 146 and semipermeable membrane 147. The
through-hole 126 penetrates the front wall 142 of the tank
103 near the bottom of the storage chamber 121 and
provides communication between the storage chamber
121 and the interior space of a corresponding ink supply
tube 102 described below.

[Connectors 107]

[0056] As shown in Figs. 3 and 4, four connectors 107
are disposed in the cartridge-attachment portion 110 for
the four ink cartridges 30. Each connector 107 is provided
with a tube-shaped ink supply tube 102 that is formed of
a resin, a valve 114, a protrusion 117, a coil spring 115,
and a guide part 105. The ink supply tube 102 protrudes
in the frontward direction from the tank 103. An opening
116 is formed in the distal (front) end of the ink supply
tube 102. As shown in Fig. 4, the opening 116 opens
toward the accommodation space provided by the car-
tridge case 101. The interior space of the ink supply tube
102 extends along the front-rear direction 8 and is in com-
munication with the storage chamber 121 of the corre-
sponding tank 103 via the corresponding through-hole
126 formed in the front wall 142 of the tank 103. This
interior space serves as an ink communication passage.
Each ink supply tube 102 is disposed in the cartridge-
attachment portion 110 at a position corresponding to an
ink supply cylinder 34 (see Fig. 7) of the corresponding
ink cartridge 30 in the attached state.
[0057] The guide part 105 is a cylindrically shaped
member arranged around the corresponding ink supply
tube 102. The guide part 105 protrudes in the frontward
direction from the tank 103. An opening is formed in the
distal end (the front end) of the guide part 105. The ink
supply tube 102 is disposed in the diametrical center of
the guide part 105. When the ink cartridge 30 is attached
to the cartridge-attachment portion 110, the ink supply
cylinder 34 of the ink cartridge 30 is inserted into the
corresponding guide part 105. The ink supply tube 102
is an example of the tube of the present disclosure.
[0058] The valve 114 and coil spring 115 are accom-
modated in the interior space of the ink supply tube 102.
The valve 114 is movable in the front-rear direction 8
within the interior space of the ink supply tube 102 be-
tween a closed position closing the opening 116 and an
open position opening the opening 116. In the closed
position, the valve 114 closes the opening 116 to interrupt
communication between the outside of the ink supply
tube 102 and the interior space of the ink supply tube
102. In the open position, the valve 114 opens the open-
ing 116 to allow the communication between the outside
of the ink supply tube 102 and the interior space of the
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ink supply tube 102. The coil spring 115 urges the valve
114 in the frontward direction, i.e., toward the closed po-
sition. The coil spring 115 is an example of the spring of
the present disclosure.
[0059] The protrusion 117 protrudes from the front end
of the valve 114 along the front-rear direction 8 toward
the outside of the ink supply tube 102, i.e., toward the
accommodation space provided by the cartridge case
101. In the present embodiment, the protrusion 117 pro-
trudes in the frontward direction. When the valve 114 is
in its closed position, the protrusion 117 protrudes further
in the frontward direction than the opening 116. That is,
when the valve 114 is in the closed position, the protru-
sion 117 protrudes into the interior space of the cartridge
case 101 (i.e., the accommodation space provided by
the cartridge case 101) through the opening 116.

[Liquid Level Sensors 55]

[0060] Each liquid level sensor 55 outputs a low level
signal to the control board when the level of ink accom-
modated in the storage chamber 121 is higher than a
borderline P1 and outputs a high level signal to the control
board when the level of ink is lower than or even with the
borderline P1. The liquid level sensor 55 optically detects
the level of ink in the storage chamber 121 using a prism
whose reflectance varies depending on whether ink is in
contact with the side wall of the storage chamber 121.

[Ink Cartridges 30]

[0061] The ink cartridge 30 is a vessel that stores ink.
The ink cartridge 30 has a housing 31, the ink supply
cylinder 34, a protruding part 43, and an operating part
90. As shown in Fig. 5, the housing 31 of the ink cartridge
30 has a general rectangular parallelepiped shape. The
ink cartridge 30 is formed in a flattened shape, whereby
its dimensions along the up-down direction 7 and front-
rear direction 8 are greater than the dimension along the
left-right direction 9. The ink cartridges 30 that store dif-
ferent colors of ink may be formed in the same external
shape or different external shapes.
[0062] The housing 31 has a rear wall 40 (40A, 40B,
and 40C), a front wall 41, a top wall 39, a bottom wall 42,
and side walls 37 and 38. The rear wall 40 is positioned
further in the rearward direction than the front wall 41.
The front wall 41 and rear wall 40 are spaced away from
each other in the front-rear direction 8 with a storage
chamber 32 (described later) interposed between the
front wall 41 and rear wall 40. The top wall 39 and bottom
wall 42 are spaced away from each other in the up-down
direction 7 with the storage chamber 32 interposed be-
tween the top wall 39 and bottom wall 42. The top wall
39 and bottom wall 42 connect the front wall 41 and rear
wall 40. The ink cartridge 30 is an example of the liquid
cartridge of the present disclosure. The rear wall 40 is
an example of the first wall of the present disclosure. The
front wall 41 is an example of the second wall of the

present disclosure. The top wall 39 is an example of the
third wall of the present disclosure. The bottom wall 42
is an example of the fourth wall of the present disclosure.
[0063] The rear wall 40 has a first rear wall 40A, a sec-
ond rear wall 40B, and a third rear wall 40C. The first rear
wall 40A is positioned further in the frontward direction
and further in the upward direction than the second rear
wall 40B. The second rear wall 40B is positioned further
in the rearward direction and further in the upward direc-
tion than the third rear wall 40C. The third rear wall 40C
is positioned further in the frontward direction and further
in the downward direction than the first rear wall 40A. An
air communication hole 96 is formed in the first rear wall
40A. The ink supply cylinder 34 is provided at the third
rear wall 40C.
[0064] The protruding part 43 and operating part 90
are provided at the top wall 39. The protruding part 43
protrudes in the upward direction from the outer surface
of the top wall 39 and is elongated in the front-rear direc-
tion 8. The protruding part 43 has a locking surface 62
that faces in the frontward direction. The locking surface
62 is positioned further in the upward direction than the
top wall 39. The locking surface 62 of the ink cartridge
30 in the attached state contacts the locking part 129.
[0065] As shown in Fig. 7, the ink cartridge 30 is main-
tained in its attached state against the urging force of the
coil spring 115 by the locking part 129 contacting the ink
cartridge 30. In other words, the ink cartridge 30 is main-
tained in its attached state against the urging force of the
coil spring 115 through contact between the locking sur-
face 62 and locking part 129. In the attached state illus-
trated in Fig. 7, the ink cartridge 30 is positioned in the
locking position, in which the locking surface 62 faces
the locking part 129 in the rearward direction (i.e., in the
insertion direction) and is in contact with the locking part
129. The rear portion of the protruding part 43 has a
sloped surface 63. The sloped surface 63 slopes in the
downward direction toward the rear so as to face diago-
nally upward and rearward.
[0066] The operating part 90 is provided at the top wall
39 and positioned further in the frontward direction than
the locking surface 62. The operating part 90 has an op-
erating surface 92. When the operating surface 92 of the
operating part 90 of the ink cartridge 30 in the attached
state is pressed in the downward direction, the ink car-
tridge 30 is pivotally moved. More specifically, when the
operating surface 92 is pressed in the downward direc-
tion, the ink cartridge 30 is pivotally moved from the lock-
ing position (Fig. 7) to a releasing position (Fig. 12) about
the point of contact between the ink supply tube 102 and
the inner surface of a sealing member 76 (described later)
which surface defines a slit 78 (described later). That is,
the ink cartridge 30 is pivotally movable between the lock-
ing position and the releasing position in a state in which
the ink supply tube 102 extends through the sealing mem-
ber 76.
[0067] As shown in Fig. 12, in a state in which the ink
cartridge 30 is in the releasing position, the locking sur-
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face 62 is positioned further in the downward than the
locking part 129. Accordingly, the locking surface 62 of
the ink cartridge 30 in the releasing position does not
face the locking part 129 in the rearward direction and is
not in contact with the locking part 129. From the releas-
ing position, the ink cartridge 30 can be pulled out of the
cartridge-attachment portion 110. The locking surface 62
is an example of the portion of the liquid cartridge of the
present disclosure. The locking position is an example
of the facing position of the present disclosure. The re-
leasing position is an example of the non-facing position
of the present disclosure.

[IC Board 64]

[0068] As shown in Figs. 5 and 6, an IC board 64 is
provided at the top wall 39. The IC board 64 faces in the
upward direction when the ink cartridge 30 is in the at-
tached state. The IC board 64 is positioned further in the
rearward direction than the sloped surface 63. The IC
board 64 is a plate that extends in the left-right direction
9 and front-rear direction 8 when the ink cartridge 30 is
in the attached state. The IC board 64 is an example of
the circuit board of the present disclosure.
[0069] The IC board 64 comes into contact with and
becomes electrically connected to the corresponding
contacts 106 in a process of insertion of the ink cartridge
30 into the cartridge-attachment portion 110. Also, in the
attached state of the ink cartridge 30, the IC board 64 is
in contact with and is electrically connected to the con-
tacts 106.
[0070] The IC board 64 is configured by mounting an
IC (integrated circuit) not shown in the drawings and four
electrodes 65 on a substrate formed of silicon, glass
epoxy, or the like. Note that the IC board 64 may also be
configured of a flexible substrate having a flexibility.
[0071] The integrated circuit is a semiconductor inte-
grated circuit. Information related to the ink cartridge 30
is stored in the integrated circuit in a readable form. The
information related to the ink cartridge 30 is data speci-
fying the lot number, manufactured date, ink colors, and
the like.
[0072] Each electrode 65 is electrically connected to
the integrated circuit. The electrodes 65 extend along the
front-rear direction 8 on the top surface of the IC board
64 and are arranged parallel to each other while spaced
apart in the left-right direction. Each electrode 65 is ex-
posed on the top surface of the IC board 64 so as to be
electrically accessible.
[0073] As shown in Fig. 6, the storage chamber 32, a
communication chamber 35 and an air chamber 36 are
formed in the interior space of the housing 31. The stor-
age chamber 32 and communication chamber 35 store
ink. The air chamber 36 is positioned between the storage
chamber 32 and the outside of the housing 31 and is in
communication with the atmosphere.
[0074] The storage chamber 32 and the communica-
tion chamber 35 are partitioned in the front-rear direction

8 by a partition wall 48 of the rear wall 40. The rear surface
of the partition wall 48 constitutes a contact surface 49
facing the communication chamber 35. That is, the par-
tition wall 48 of the rear wall 40 defines at least a portion
of the communication chamber 35. The contact surface
49 is a flat surface extending along the up-down direction
7 and left-right direction 9 and facing in the rearward di-
rection. A through-hole 50 is formed in the bottom portion
of the partition wall 48. Ink can flow between the storage
chamber 32 and communication chamber 35 via the
through-hole 50. The contact surface 49 of the partition
wall 48 is an example of the surface of the present dis-
closure.
[0075] The storage chamber 32 and air chamber 36
are arranged adjacent to each other in the up-down di-
rection 7 in the interior space of the housing 31 and are
separated from each other by a partition wall 44. A
through-hole 46 is formed in the front portion of the par-
tition wall 44 for providing communication between the
storage chamber 32 and the air chamber 36. The air
chamber 36 is an air channel provided above the storage
chamber 32. A labyrinth channel or a semipermeable
membrane (not shown) may be disposed in the air cham-
ber 36. The storage chamber 32 is an example of the
liquid chamber of the present disclosure.
[0076] The ink supply cylinder 34 protrudes in the rear-
ward direction from the third rear wall 40C. The ink supply
cylinder 34 is a cylindrically shaped member. The interior
space of the ink supply cylinder 34 constitutes the com-
munication chamber 35. The distal (rear) end of the ink
supply cylinder 34 is open to the outside of the ink car-
tridge 30. In That is, the communication chamber 35 ex-
tends from the storage chamber 32 in the rearward di-
rection and the rear end of the communication chamber
35 is formed with an open end. The communication
chamber 35 serves as a communication passage for
communicating the storage chamber 32 with the outside
of the ink cartridge 30. The second rear wall 40B is po-
sitioned further in the rearward direction than the distal
end of the ink supply cylinder 34. The opening formed in
the distal end of the ink supply cylinder 34, i.e., the open
end of the communication chamber 35 is sealed by the
sealing member 76 and a film 77. The communication
chamber 35 is an example of the communication pas-
sage of the present disclosure.
[0077] As shown in Figs. 5 and 6, the sealing member
76 is a disc-shaped member formed of an elastic material,
such as rubber. The sealing member 76 is fitted to the
rear portion of the communication chamber 35. The slit
78 is formed in the center in the up-down direction 7 of
the sealing member 76. In the attached state, the slit 78
extends in a direction crossing the gravitational direction.
In the present embodiment, in the attached state, the slit
78 extends in the left-right direction 9 and penetrates the
sealing member 76 in the front-rear direction 8. When
the ink supply tube 102 is inserted into the slit 78, as
illustrated in Fig. 7, the sealing member 76 is elastically
deformed into an open shape opening the slit 78 to allow
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such insertion. When the ink supply tube 102 is extracted
from the slit 78, as illustrated in Fig. 6, the sealing member
76 is elastically restored to a closed shape closing the
slit 78. That is, the sealing member 76 is elastically de-
formable between the open shape and the closed shape
and the ink supply tube 102 can be inserted into the com-
munication chamber 35 through the slit 78. Note that
there is no particular restriction on the shape of the slit
78. For example, the slit 78 may extend along the up-
down direction 7 or may extend in radial directions like a
cross. The length of the slit 78 is greater than the outer
diameter of the ink supply tube 102.
[0078] As shown in Fig. 5, the film 77 is affixed to the
distal end of the ink supply cylinder 34 to seal the open
end of the communication chamber 35 and cover the
sealing member 76. The film 77 is configured of a sheet
formed of synthetic resin that does not allow passage of
ink and is affixed to the distal end of the ink supply cylinder
34 by welding or adhesion, for example. To use the ink
cartridge 30, the user peels the film 77 off the ink supply
cylinder 34 prior to inserting the ink cartridge 30 into the
ink supply tube 102. Alternatively, the ink supply tube
102 punctures the film 77 in a process of insertion of the
ink cartridge 30 into the ink supply tube 102. In the ex-
ample of Fig. 5, the film 77 has been peeled off the distal
end of the ink supply cylinder 34.
[0079] As shown in Fig. 6, the contact surface 49 of
the partition wall 48 is positioned closer to the storage
chamber 32 in the front-rear direction 8 than the sealing
member 76 to the storage chamber 32 in the front-rear
direction 8. The contact surface 49 faces the sealing
member 76 in the front-rear direction 8 and is spaced
away from the sealing member 76 in the front-rear direc-
tion 8. Thus, the contact surface 49 of the partition wall
48 is not in contact with the sealing member 76.
[0080] During the process of attaching the ink cartridge
30 to the cartridge-attachment portion 110 (i.e. in the
process from the start of insertion of the ink cartridge 30
into the accommodation space to the completion of at-
tachment of the ink cartridge 30 to the cartridge-attach-
ment portion 110), the ink supply tube 102 of the car-
tridge-attachment portion 110 is inserted into the slit 78
through the open end of the communication chamber 35
while elastically deforming the sealing member 76, and
then the ink supply tube 102 passes through the sealing
member 76 and advances into the communication cham-
ber 35.
[0081] As described above, the slit 78 extends along
a horizontal direction (along the left-right direction 9).
Thus, as illustrated in Fig. 11, in a state in which the ink
supply tube 102 is inserted into the slit 78 and the sealing
member 76 is elastically deformed, the inner surfaces of
the sealing member 76 which surfaces define the slit 78
are in pressure contact with the top and bottom of the ink
supply tube 102. Further, on the left and right sides of
the ink supply tube 102, small gaps are formed between
the ink supply tube 102 and the deformed inner surfaces
of the sealing member 76. Thus, ink is unlikely to leak

out of the elastically deformed sealing member 76 since
a gap between the inner surfaces of the sealing member
76 and the bottom portion of the ink supply tube 102 is
unlikely to be formed.
[0082] When the ink cartridge 30 is further inserted into
the cartridge-attachment portion 110 after the ink supply
tube 102 enters the communication chamber 35, the pro-
trusion 117 protruding from the valve 114 in the closed
position within the ink supply tube 102 contacts the con-
tact surface 49 as shown in Fig. 13. In the state illustrated
in Fig. 13, the valve 114 is still remains in the closed
position.
[0083] When the ink cartridge is further inserted into
the ink cartridge 30 from the state of Fig. 13, the valve
114 is moved by the contact surface 49 from the closed
position to the open position against the urging force of
the coil spring 115. Subsequently, the contact surface 49
of the partition wall 48 contacts the distal end of the ink
supply tube 102, thereby preventing the ink cartridge 30
from further moving in the rearward direction relative to
the cartridge-attachment portion 110. After then, the ink
cartridge 30 is pivotally moved from the releasing position
(Fig. 12) to the locking position (Fig. 7) while the contact
surface 49 is in contact with both the protrusion 117 and
the distal end of the ink supply tube 102. As a result, the
ink cartridge 30 is placed in its attached state, thereby
completing the attachment of the ink cartridge 30 to the
cartridge-attachment portion 110. In this way, in the proc-
ess of attaching the ink cartridge 30 to the cartridge-at-
tachment portion 110, the protrusion 117 contacts the
contact surface 49 and then the ink supply tube 102 con-
tacts the contact surface 49.
[0084] As illustrated in Figs. 7 and 8, in the attached
state, the ink supply tube 102 extends through both the
open end of the communication chamber 35 and the seal-
ing member 76 and the opening 116 of the ink supply
tube 102 is positioned in the communication chamber
35. Further, in the attached state, the contact surface 49
is in contact with both the protrusion 117 and the ink
supply tube 102 and the valve 114 is in its open position.
More specifically, in the attached state, the contact sur-
face 49 is in contact with the protrusion 117 to maintain
the valve 114 at its open position against the urging force
of the coil spring 115.
[0085] When the valve 114 is in the open position, ink
can flow between the communication chamber 35 and
the interior space of the ink supply tube 102. Specifically,
a notch 108 (see Fig. 8) is formed in the distal end of the
ink supply tube 102. The notch 108 allows ink in the com-
munication chamber 35 to flow into the interior space of
the ink supply tube 102. As a result, ink stored in the
storage chamber 32 flows through the interior space of
the ink supply tube 102 into the storage chamber 121 of
the tank 103 owing to the head differential.

[Effects of the Embodiment]

[0086] During the process of attaching the ink cartridge
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30 to the cartridge-attachment portion 110 according to
the present embodiment described above, contact be-
tween the contact surface 49 of the partition wall 48 and
the protrusion 117 of the connector 107 moves the valve
114 to its open position against the urging force of the
coil spring 115. Since the ink cartridge 30 need only be
retained in the cartridge-attachment portion 110 against
the urging force of the coil spring 115 in order to maintain
the valve 114 in its open position, the load applied by the
locking part 129 to the ink cartridge 30 via the locking
surface 62 is small compared with a configuration in
which a valve and spring are provided in each of an ink
cartridge and an ink supply tube of a cartridge-attach-
ment portion. Accordingly, the ink cartridge 30 can be
suppressed from being deformed, thereby preventing the
ink cartridge 30 in the attached state from shifting from
its position or changing its orientation in the cartridge-
attachment portion 110.
[0087] In the present embodiment, in the attached
state, the position of the ink cartridge 30 in the front-rear
direction 8 relative to the cartridge-attachment portion
110 is fixed through contact between the contact surface
49 of the partition wall 48 and the distal end of the ink
supply tube 102, without increasing the urging force ap-
plied by the coil spring 115.
[0088] In the present embodiment, in the attached
state, the contact surface 49 of the partition wall 48 con-
tacts both the protrusion 117 of the connector 107 and
the distal end of the ink supply tube 102, that is, the pro-
trusion 117 and the distal end of the ink supply tube 102
contact the same surface (i.e., the contact surface 49).
In other words, the surface (i.e., the contact surface 49)
contacting the protrusion 117 and the surface (i.e., the
contact surface 49) contacting the distal end of the ink
supply tube 102 are one and the same surface, Accord-
ingly, the structure of the housing 31 constituting the ink
cartridge 30 is simplified. However, the surface contact-
ing the protrusion 117 and the surface contacting the
distal end of the ink supply tube 102 need not necessarily
be the same surface.
[0089] In the present embodiment, the sealing member
76 is elastically deformable between: the open shape in
which the slit 78 is opened to allow the ink supply tube
102 to be inserted into the slit 78; and the closed shape
in which the slit 78 is closed. Accordingly, ink is unlikely
to leak out through the slit 78 while the ink cartridge 30
is removed from the cartridge-attachment portion 110.
Further, since the slit 78 extends along the horizontal
direction (the left-right direction 9), ink is unlikely to leak
out through the slit 78 while the ink supply tube 102 is
inserted into the slit 78 and extends through the elastically
deformed sealing member 76. Further, during the pivotal
movement of the ink cartridge 30 about the point of con-
tact between the ink supply tube 102 and the inner sur-
face of the sealing member 76 defining the slit 78, the
inner surfaces of the sealing member 76 are is in pressure
contact with the top and bottom of the ink supply tube
102, thereby restricting the ink cartridge 30 from shifting

in position in the up-down direction 7. Hence, this con-
figuration stabilizes the contact between the locking sur-
face 62 and the locking part 129, ensuring that the ink
cartridge 30 is reliably locked in its attached state to the
cartridge case 101.
[0090] By providing the film 77 to seal the opening
formed in the ink supply cylinder 34 (i.e., the open end
of the communication chamber 35), the opening of the
ink supply cylinder 34 (i.e., the open end of the commu-
nication chamber 35) is reliably sealed until the film 77
is peeled off or punctured.

[Modifications]

[0091] While the description has been made in detail
with reference to the specific embodiment, it would be
apparent to those skilled in the art that many modifica-
tions and variations may be made thereto. In the following
description, of the components and elements in each
modification, the components and elements that are
identical to those of the above-described embodiment
are designated with the same reference numerals to
avoid duplicating descriptions, and only the components
and elements that differ from those of the above-de-
scribed embodiment will be described.

[First Modification]

[0092] First, a first modification of the present embod-
iment will be described while referring to Fig. 9. In the ink
cartridge 30 according to the embodiment described
above, the partition wall 48 has the contact surface 49
that faces the communication chamber 35, but the shape
of the partition wall 48 may be modified. As illustrated in
Fig. 9, in the first modification, a cartridge-side protrusion
51 is provided on the partition wall 48.
[0093] The cartridge-side protrusion 51 has a colum-
nar shape and is immovable relative to the sealing mem-
ber 76. The cartridge-side protrusion 51 protrudes from
the partition wall 48 toward the sealing member 76 (i.e.,
in the rearward direction) within the communication
chamber 35. In other words, the cartridge-side protrusion
51 protrudes from the partition wall 48 toward the open
end of the communication chamber 35 within the com-
munication chamber 35. The cartridge-side protrusion 51
has a protruding end surface 52 (the rear end surface)
facing the sealing member 76 in the front-rear direction
8. The protruding end surface 52 is spaced away from
the sealing member 76 in the front-rear direction 8. The
protruding end surface 52 is positioned closer to the stor-
age chamber 32 in the front-rear direction 8 than the seal-
ing member 76 is to the storage chamber 32 in the front-
rear direction 8. The cartridge-side protrusion 51 is an
example of the protrusion of the liquid cartridge of the
present disclosure.
[0094] As shown in Fig. 9, in the attached state, the
protruding end surface 52 is in contact with both the pro-
trusion 117 of the connector 107 and the distal end of
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the ink supply tube 102. Further, similarly to the contact
surface 49 of the above-described embodiment, in the
process of attaching the ink cartridge 30 to the cartridge-
attachment portion 110, the protruding end surface 52
contacts the ink supply tube 102 after contacting the pro-
trusion 117. In this way, the protruding end surface 52
performs the same function as the contact surface 49 of
the above-described embodiment. Hence, this construc-
tion can obtain the same effects described above in the
embodiment. Further, this configuration allows the posi-
tion of the partition wall 48 to be set differently from the
position of the protruding end surface 52 in the front-rear
direction 8. The protruding end surface 52 is an example
of the surface of the present disclosure.

[Second Variation]

[0095] Next, a second modification of the present em-
bodiment will be described while referring to Figs. 10A
and 10B. The surface contacting both the protrusion 117
of the connector 107 and the distal end of the ink supply
tube 102 may be defined on another member independ-
ent of the partition wall 48. Figs. 10A and 10B illustrate
the second modification in which a movable member 53
and a coil spring 56 are provided in the communication
chamber 35 between the partition wall 48 and the sealing
member 76 in the front-rear direction 8.
[0096] The movable member 53 is movable between
a first position shown in Fig. 10A and a second position
shown in Fig. 10B within the communication chamber
35. The first position and the second position are spaced
away from the sealing member 76 in the front-rear direc-
tion 8. The first position is closer to the sealing member
76 in the front-rear direction 8 than the second position
to the sealing member 76 in the front-rear direction 8. In
other words, the first position is closer to the open end
of the communication chamber 35 in the front-rear direc-
tion 8 than the second position to the open end of the
communication chamber 35 in the front-rear direction 8.
[0097] The communication chamber 35 has a projec-
tion 57 that protrudes inward from the inner surface of
the communication chamber 35. The projection 57 pre-
vents the movable member 53 from moving toward the
sealing member 76 (i.e., in the rearward direction) from
the first position. The movable member 53 has a protru-
sion 58 that protrudes toward the partition wall 48.
Through contact between the protrusion 58 and partition
wall 48, the movable member 53 is prevented from mov-
ing toward the partition wall 48 (i.e., in the frontward di-
rection) from the second position. Note that the projection
57 that contacts the movable member 53 may be elimi-
nated. In this case, the movable member 53 and coil
spring 56 may be configured such that the movable mem-
ber 53 is in a position not in contact with the sealing mem-
ber 76 when the coil spring 56 is at its natural length, for
example.
[0098] The coil spring 56 is disposed between the par-
tition wall 48 and the movable member 53. The coil spring

56 urges the movable member 53 toward the first posi-
tion. With this construction, the movable member 53 re-
mains in the first position unless an external force is ap-
plied to the movable member 53. The coil spring 56 is an
example of the urging member of the present disclosure.
[0099] The movable member 53 has an outer surface
54 that faces the sealing member 76, i.e., in the rearward
direction. The outer surface 54 is spaced away from the
sealing member 76 in the front-rear direction 8. The outer
surface 54 is positioned closer to the storage chamber
32 in the front-rear direction 8 than the sealing member
76 is to the storage chamber in the front-rear direction 8.
[0100] As illustrated in Fig. 10B, in the attached state,
the outer surface 54 is in contact with both the protrusion
117 of the connector 107 and the distal end of the ink
supply tube 102 and the movable member 53 is in its
second position. Further, similarly to the contact surface
49 of the above-described embodiment, in the process
of attaching the ink cartridge 30 to the cartridge-attach-
ment portion 110, the outer surface 54 contacts the ink
supply tube 102 after contacting the protrusion 117. In
this way, the outer surface 54 performs the same function
as the contact surface 49 of the above-described em-
bodiment. Hence, this construction can obtain the same
effects described above in the embodiment. The outer
surface 54 is an example of the surface of the present
disclosure.
[0101] In the second modification, when the ink car-
tridge 30 is retained in the cartridge-attachment portion
110 such that the valve 114 of the ink supply tube 102 is
in the open position (i.e., when the ink cartridge 30 is in
its attached state), the urging force of the coil spring 56
is applied to the partition wall 48 in the frontward direction
(i.e., in the direction for moving the ink cartridge 30 out
of the cartridge-attachment portion 110). Further, since
the movable member 53 in the first position is spaced
away from the sealing member 76 along the front-rear
direction 8 and the coil spring 56 is not a spring for pre-
venting ink stored in the communication chamber 35 from
leaking out, water tightness is not required between the
sealing member 76 and the movable member 53.
[0102] With the above configuration, in comparison
with a configuration in which there is employed a spring
that produces a large urging force for increasing water
tightness, a small load is applied to the ink cartridge 30
while the ink cartridge 30 is in the attached state to the
cartridge-attachment portion 110. Accordingly, the ink
cartridge 30 can be extracted easily from the cartridge-
attachment portion 110. Further, in the second modifica-
tion, the communication chamber 35 provides a space
defined between the outer surface 54 of the movable
member 53 and the sealing member 76. Hence, any ink
that leaks from a gap between the movable member 53
and projection 57 can be stored in this space, thereby
preventing ink from leaking out of the ink cartridge 30.
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[Third Modification]

[0103] Next, a third modification of the present embod-
iment will be described while referring to Fig. 14. In the
ink cartridge 30 according to the embodiment described
above, the partition wall 48 has the contact surface 49
that faces the communication chamber 35, but the shape
of the partition wall 48 may be modified. As illustrated in
Fig. 14, in the third modification, a cartridge-side protru-
sion 251 is provided on the partition wall 48.
[0104] The cartridge-side protrusion 251 has a sub-
stantially columnar shape and is immovable relative to
the sealing member 76. The cartridge-side protrusion
251 protrudes from the partition wall 48 toward the seal-
ing member 76 (i.e., in the rearward direction) within the
communication chamber 35. In other words, the car-
tridge-side protrusion 251 protrudes from the partition
wall 48 toward the open end of the communication cham-
ber 35 within the communication chamber 35.
[0105] The cartridge-side protrusion 251 has a protrud-
ing end portion (a rear end potion) formed with a recess
recessed in the frontward direction. The recess is formed
at the diametrical center portion of the protruding end
portion.
[0106] The protruding end portion of the cartridge-side
protrusion 251 has a first surface 251A, a second surface
251B, and a connecting surface 251C that connects the
first surface 251A and the second surface 251B.
[0107] The first surface 251A extends in the up-down
direction 7 and left-right direction 9 and has a circular
shape as viewed from the rear. The first surface 251A
faces the sealing member 76 and the open end of the
communication chamber 35 in the front-rear direction 8.
The first surface 251A is spaced away from the sealing
member 76 in the front-rear direction 8. The first surface
251A is positioned closer to the storage chamber 32 in
the front-rear direction 8 than the sealing member 76 is
to the storage chamber 32 in the front-rear direction 8.
[0108] The second surface 251B extends in the up-
down direction 7 and left-right direction 9 and has an
annular shape surrounding the first surface 251A as
viewed from the rear. The second surface 251B faces
the sealing member 76 and the open end of the commu-
nication chamber 35 in the front-rear direction 8. The sec-
ond surface 251B is spaced away from the sealing mem-
ber 76 in the front-rear direction 8. The second surface
251B is positioned closer to the storage chamber 32 in
the front-rear direction 8 than the sealing member 76 is
to the storage chamber 32 in the front-rear direction 8.
[0109] The connecting surface 251C connects the out-
er peripheral edge of the first surface 251A and the inner
peripheral edge of the second surface 251B. The con-
necting surface 251C and the first surface 251A define
the above-described recess in cooperation with each oth-
er.
[0110] The position in the front-rear direction 8 of the
first surface 251A is different from that of the first surface
251B. In the third modification, the second surface 251B

is positioned closer to the sealing member 76 in the front-
rear direction 8 than the first surface 251A is to the sealing
member 76 in the front-rear direction 8. However, the
positions of the first surface 251A and the second surface
251B are not limited to the configuration of the third mod-
ification. The first surface 251A may be positioned closer
to the sealing member 76 in the front-rear direction 8 than
the second surface 251B is to the sealing member 76 in
the front-rear direction 8.
[0111] In the third modification, in the process of at-
taching the ink cartridge 30 to the cartridge-attachment
portion 110, the first surface 251A contacts the protrusion
117 and then the second surface 251B contacts the distal
end of the ink supply tube 102. Further, as shown in Fig.
14, in the attached state, the first surface 251A is in con-
tact with the protrusion 117 of the connector 107 and the
second surface 251B is in contact with the distal end of
the ink supply tube 102. Hence, this construction can
obtain the same effects described above in the embod-
iment. Further, this configuration allows the surface con-
tacting the protrusion 117 to be provided differently from
the surface contacting the distal end of the ink supply
tube 102.

[Other Modification]

[0112] In the embodiment described above, the ink car-
tridge 30 is pivotally movable in the cartridge-attachment
portion 110 between the locking position and the releas-
ing position, and the ink cartridge 30 is retained in the
cartridge-attachment portion 110 against the urging force
of the coil spring 115 through contact between the locking
part 129 and the locking surface 62 on the protruding
part 43 of the ink cartridge 30. However, the configuration
for retaining the ink cartridge 30 in the cartridge-attach-
ment portion 110 is not limited to this embodiment. For
example, the top surface of the protruding part 43 con-
stituting part of the ink cartridge 30 may be configured to
contact the inner surface of the cartridge case 101 con-
stituting the cartridge-attachment portion 110, and the
ink cartridge 30 may be retained in the cartridge-attach-
ment portion 110 against the urging force of the coil spring
115 through sliding friction generated by the contact be-
tween the top surface of the protruding part 43 and the
inner surface of the cartridge case 101.
[0113] The ink cartridge 30 may also be formed in a
rectangular parallelepiped shape. In this case, the lock-
ing surface 62 may be eliminated, for example. Further,
the rear wall 40 of the ink cartridge 30 may be formed as
a single surface rather than a plurality of surfaces.

Claims

1. A liquid cartridge (30) attachable to an attachment
portion (110),
the attachment portion (110) including:
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a holder (101) providing an accommodation
space for accommodating therein the liquid car-
tridge (30) in an attached state;
a tube (102) formed with an opening (116) open-
ing toward the accommodation space;
a valve (114) movable between an open position
opening the opening (116) and a closed position
closing the opening (116);
a protrusion (117) protruding from the valve
(114) toward the accommodation space, the
protrusion (117) protruding into the accommo-
dation space through the opening (116) in the
closed position of the valve (114); and
a spring (115) urging the valve (114) toward the
closed position,

the liquid cartridge (30) comprising:

a liquid chamber (32) for storing therein liquid;
a communication passage (35) for communicat-
ing the liquid chamber (32) with an outside of
the liquid cartridge (30), the communication pas-
sage (35) extending from the liquid chamber (32)
in a first direction to have an open end in the first
direction;
a sealing member (76) fitted to the communica-
tion passage (35); and
a surface (49, 52, 54) facing the sealing member
(76) in the first direction, the surface (49, 52, 54)
being spaced away from the sealing member
(76) in the first direction, the surface (49, 52, 54)
being positioned closer to the liquid chamber
(32) in the first direction than the sealing member
(76) is to the liquid chamber (32) in the first di-
rection,

wherein, in the attached state,

(76), the tube (102) extends through the open
end and the sealing member
the opening (116) is positioned in the commu-
nication passage (35), and
the surface (49, 52, 54) is in contact with both
the protrusion (117) and the tube (102).

2. The liquid cartridge (30) according to claim 1, further
comprising a protrusion (51) protruding toward the
open end within the communication passage (35),
the protrusion (51) of the liquid cartridge (30) being
immovable relative to the sealing member (76), the
protrusion (51) of the liquid cartridge (30) having a
protruding end surface (52) facing the sealing mem-
ber (76) in the first direction,
wherein the protruding end surface (52) constitutes
the surface (52).

3. The liquid cartridge (30) according to claim 1, further
comprising:

a movable member (56) movable between a first
position and a second position within the com-
munication passage (35), the first position and
the second position being spaced away from the
sealing member (76) in the first direction, the
first position being closer to the open end in the
first direction than the second position is to the
open end in the first direction, the movable mem-
ber (56) having an outer surface (54) facing the
sealing member (76); and
an urging member (56) urging the movable
member (53) toward the first position,
wherein the outer surface (54) constitutes the
surface (54).

4. The liquid cartridge (30) according to any one of
claims 1 to 3, wherein, in a process from start of
insertion of the liquid cartridge (30) into the accom-
modation space to completion of attachment of the
liquid cartridge (30) to the attachment portion (110),
the protrusion (117) contacts the surface (49, 52, 54)
and then the tube (102) contacts the surface (49, 52,
54).

5. The liquid cartridge (30) according to any one of
claims 1 to 4, wherein the attachment portion (110)
further comprises a locking part (129) capable of
contacting the liquid cartridge (30) accommodated
in the accommodation space,
wherein the liquid cartridge (30) is maintained in the
attached state by the locking part (129) contacting
the liquid cartridge (30), and
wherein, in the attached state, the surface (49, 52,
54) is in contact with the protrusion (117) to maintain
the valve (114) at the open position against an urging
force of the spring (115).

6. The liquid cartridge (30) according to claim 5, where-
in the locking part (129) has a locking surface, and
wherein, in a state in which the tube (102) extends
through the sealing member (76), the liquid cartridge
(30) is pivotally movable between:

a facing position in which a portion of the liquid
cartridge (30) faces the locking surface in an in-
sertion direction in which the liquid cartridge (30)
is inserted into the accommodation space; and
a non-facing position in which the portion of the
liquid cartridge (30) does not face the locking
surface in the insertion direction.

7. A liquid cartridge (30) attachable to an attachment
portion (110),
the attachment portion (110) including:

a holder (101) providing an accommodation
space for accommodating therein the liquid car-
tridge (30) in an attached state;
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a tube (102) formed with an opening (116) open-
ing toward the accommodation space;
a valve (114) movable between an open position
opening the opening (116) and a closed position
closing the opening (116);
a protrusion (117) protruding from the valve
(114) toward the accommodation space, the
protrusion (117) protruding into the accommo-
dation space through the opening (116) in the
closed position of the valve (114); and
a spring (115) urging the valve (114) toward the
closed position,

the liquid cartridge (30) comprising:

a liquid chamber (32) for storing therein liquid;
a communication passage (35) for communicat-
ing the liquid chamber (32) with an outside of
the liquid cartridge (30), the communication pas-
sage (35) extending from the liquid chamber (32)
in a first direction to have an open end in the first
direction;
a sealing member (76) fitted to the communica-
tion passage (35);
a first surface (251A) facing the sealing member
(76) in the first direction, the first surface (251A)
being spaced away from the sealing member
(76) in the first direction, the first surface (251A)
being positioned closer to the liquid chamber
(32) in the first direction than the sealing member
(76) is to the liquid chamber (32) in the first di-
rection; and
a second surface (251B) facing the sealing
member (76) in the first direction, the second
surface (251B) being spaced away from the
sealing member (76) in the first direction, the
second surface (251B) being positioned closer
to the liquid chamber (32) in the first direction
than the sealing member (76) is to the liquid
chamber (32) in the first direction,

wherein, in the attached state,

the tube (102) extends through the open end
and the sealing member (76),
the opening (116) is positioned in the commu-
nication passage (35),
the first surface (251A) is in contact with the pro-
trusion (117), and
the second surface (251B) is in contact with the
tube (102).

8. The liquid cartridge (30) according to any one of
claims 1 to 7, wherein the sealing member (76) is
formed with a slit (78), the sealing member (76) being
elastically deformable between an open shape
opening the slit (78) and a closed shape closing the
slit (78),

wherein the tube (102) is insertable into the commu-
nication passage (35) through the slit (78).

9. The liquid cartridge (30) according to claim 8, where-
in, in the attached state, the slit (78) extends in a
direction crossing a gravitational direction.

10. The liquid cartridge (30) according to any one of
claims 1 to 9, further comprising a film (77) sealing
the open end.

11. The liquid cartridge (30) according to any one of
claims 1 to 10, further comprising:

a first wall (40);
a second wall (41), the first wall (40) and the
second wall (41) being spaced away from each
other in the first direction with the liquid chamber
(32) interposed between the first wall (40) and
the second wall (41), the first wall (40) defining
at least a portion of the communication passage
(35), the first wall (40) being positioned further
in the first direction relative to the second wall
(41);
a third wall (39); and
a fourth wall (42), the third wall (39) and the
fourth wall (42) connecting the first wall (40) and
the second wall (41), the third wall (39) and the
fourth wall (42) being spaced away from each
other in a direction orthogonal to the first direc-
tion with the liquid chamber (32) interposed be-
tween the third wall (39) and the fourth wall (42).

12. The liquid cartridge (30) according to claim 11, fur-
ther comprising a circuit board (64) positioned at the
second wall (41).

13. The liquid cartridge (30) according to any one of
claims 1 to 12, wherein the first direction is orthog-
onal to a gravitational direction.

14. A system comprising:

the liquid cartridge (30) according to any one of
claims 1 to 13; and
an attachment portion (110) comprising:

a holder (101) providing an accommodation
space for accommodating therein the liquid
cartridge (30) in an attached state;
a tube (102) formed with an opening (116)
opening toward the accommodation space;
a valve (114) movable between an open po-
sition opening the opening (116) and a
closed position closing the opening (116);
a protrusion (117) protruding from the valve
(114) toward the accommodation space,
the protrusion (117) of the attachment por-
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tion (110) protruding into the accommoda-
tion space through the opening (116) in the
closed position of the valve (114); and
a spring (115) urging the valve (114) toward
the closed position.
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