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CARTRIDGE AND SEALING MEMBER

Field of the Invention
[0001]

The present invention relates to cartridge-related technology.
Description of the Related Art
[0002]

An ink cartridge configured to contain ink (hereinafter may also be
called "cartridge") may be used to supply ink to a printer as one example of a
fluid ejection apparatus. The cartridge includes a fluid accommodation
portion provided to contain ink and a fluid supply port provided to supply ink
in the fluid accommodation portion to the printer. The fluid supply port has
one end communicating with the fluid accommodation portion and the other
end formed as an opening or a fluid supply opening (for example, Patent
Literatures 1,2).

Related art

Patent Literature

[0003]
Patent Literature 1: US Patent No. 7735983
Patent Literature 2: JP Patent No. 7938523

SUMMARY
Technical Problem
[0004]

The above cartridge may, however, cause ink in the fluid
accommodation portion to be leaked out of the cartridge before use, for
example, by an impact during transportation. Leakage of ink outside of the
cartridge causes various troubles. One possible trouble is the decreasing
amount of ink usable by the user. Another possible trouble is adhesion of
ink to the user, the printer or the printing medium.

[0005]

The cartridge prior to attachment to the printer may have a cap
attached to a fluid supply opening to prevent leakage of ink from the fluid
supply opening. The cartridge with such a cap may, however, have various
troubles. One possible trouble is that ink in the cap adheres to the user
when the user removes the cap from the cartridge. Another possible trouble
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is that ink may be leaked outside through the fluid supply opening since the
cap 1s not adequately attached to the cartridge.
[0006]

The above demands on the cartridge and the cap are not limited to
the cartridge configured to contain ink or the cap attached to the cartridge of
containing ink, but are commonly applied to any cartridge configured to
contain another printing fluid or a printing material other than fluid and
any cap attached to such a cartridge. The cartridge and the cap are also
required to satisfy the requirements of size reduction, cost reduction,
resource saving, ease of manufacture, and improvement of usability.
Solution to Problem
[0007]

In order to achieve at least part of the foregoing, the present
invention provides various aspects and embodiments described below.

[0008]

(1) According to one aspect of the invention, there is provided a
cartridge for supplying a fluid to a fluid ejection apparatus. The cartridge
has: an air intake port; an air chamber in communication with the air intake
port; a fluid accommodation portion in communication with the air chamber
via a valve member; and a fluid supply port connectable with the fluid
ejection apparatus. The fluid supply port comprises: a fluid exit in
communication with the fluid accommodation portion and configured to flow
out the fluid from the fluid accommodation portion to the fluid ejection
apparatus; a circumferential wall that defines an opening of the fluid supply
port and an inner space of the fluid supply port; and a connection port
protruded and opened in the inner space of the fluid supply port in
communication with the air chamber and configured to release the air in the
inner space of the fluid supply port. According to the cartridge of this
aspect, the opening is not in contact with the side face of the fluid supply port.
This arrangement reduces the likelihood that the fluid flowing along the side
face reaches the opening. This accordingly reduces the likelihood that the
fluid is leaked outside through the opening.

[0009]

In the cartridge of the above aspect, the opening may be at one end of
a passage protruded in the fluid supply port. According to the cartridge of
this aspect, the opening is formed at one end of the protruded passage.
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Even when the fluid flows along the inner surface of the fluid supply port,
this arrangement reduces the likelihood that the fluid reaches the opening.
This accordingly reduces the likelihood that the fluid is leaked outside
through the opening.

[0010]

In the cartridge of the above aspect, the opening may be located
downstream of a specified peripheral part out of periphery of the fluid exit
with respect to an outflow direction of the fluid, the specified part being at a
closest position to the passage. The cartridge of this aspect further reduces
the likelihood that the fluid reaches the opening. For example, in the state of
the cartridge that the downstream side is located on the upper side of the
upstream side, the opening is located above the periphery member at the
closest position (first peripheral member). This accordingly reduces the
likelihood that the fluid leaked out of the first peripheral member of the
neighborhood of the first peripheral member reaches the opening.

[0011]

(2) In the cartridge of the above aspect, the circumferential wall and
the connection port may be integrally formed. The cartridge of this aspect
reduces the likelihood that a gap is created between the fluid supply port and
the passage by, for example, damage or breakage, compared with the
structure that the fluid supply port and the passage are formed by separate
member. This accordingly reduces the likelihood that the fluid passes
through the gap and flows into the passage.

[0012]

(3) In the cartridge of the above aspect, the cartridge may have a first
surface, a second surface, a third surface and a fourth surface; and a
transmission part placed on the first surface, the transmission part
configured to allow transmission of light, wherein the fluid supply port is
provided on the first surface, the fourth surface may be opposed to the first
surface, the second surface may be provided between the first surface and
the fourth surface, the third surface may be opposed to the second surface,
the first surface may have a first end located on the second surface side and a
second end located on the third surface side, the transmission part may be
closer to the first end than the second end, and the fluid supply port may be
closer to the second end than the first end. According to the cartridge of this
aspect, the fluid supply port is located on the second end, while the
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transmission part is located on the first end. In other words, the fluid supply
port is located away from the transmission part. This arrangement reduces
the likelihood that the fluid flowing out of the fluid supply port adheres to
the transmission part. In an application that the first member is used to
detect the fluid remaining state (the presence or the absence of remaining
fluid or the amount of remaining fluid) by optical means, this prevents
reduction of the detection accuracy of the fluid remaining state.

[0013]

(4) In the cartridge of the above aspect, an end of the connection port
may be located downstream of the fluid exit with respect to an outflow
direction of the fluid. The cartridge of this aspect reduces the likelihood that
the fluid reaches the opening. For example, in the state of the cartridge that
the downstream side is located on the upper side in the vertical direction
than the upstream side, the opening is located above the fluid exit. This
reduces the likelihood that the fluid leaked through the fluid exit reaches the
opening.

[0014]

(5) In the cartridge of the above aspect, an end of the connection port
may be located upstream of the fluid exit with respect to an outflow direction
of the fluid. The cartridge of this aspect reduces the likelihood that the
opening comes into contact with another member located in the
neighborhood of the fluid exit. One example of another member may be a
fluid ejection apparatus.

[0015]

(6) In the cartridge of the above aspect, the cartridge may have a
sealing member provided to close the fluid supply port and having a lever,
wherein an end of the connection port and the lever may each be located on
an identical side with respect to the fluid exit. When the cartridge of this
aspect with the lever located downside in the vertical direction is placed on a
specified surface, the position of the cartridge is unstable. This prevents
the cartridge with the lever located downside in the vertical direction from
being placed on the specified surface. The opening and the lever are located
on the same side with respect to the fluid exit. The lever accordingly
prevents the opening from being located below the fluid exit and thereby
reduces the likelihood that the fluid leaked through the fluid exit reaches the
opening.
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[0016]

(7) In the cartridge of the above aspect, the sealing member may have
a sealing portion provided to close the connection port. According to the
cartridge of this aspect, the sealing portion closes at least part of the opening
and thereby reduces the likelihood that the fluid flows outside via the
opening.

[0017]

(8) In the cartridge of the above aspect, the fluid supply port being a
first supply port, the opening being a first opening, the sealing portion of the
sealing member being a first sealing portion, the fluid exit being a first fluid
exit, the cartridge may further comprise a second fluid supply port that
includes a second opening, wherein the sealing member may have a second
sealing portion provided corresponding to the second opening, and the
sealing member further may have a first stepped portion between the first
and second sealing portions. According to the cartridge of this aspect, even
when the fluid reaches one sealing member, the first stepped member
prevents the fluid from further reaching another sealing member.

[0018]

(9) In the cartridge of the above aspect, the sealing member further
may include: a receiver portion configured to receive the first fluid exit and
provided at a different position from the first sealing portion; and a second
stepped portion located between the first sealing portion and the receiver
portion and configured to have at least one of a projection and a recess.
According to the cartridge of this aspect, even when the fluid leaked through
the fluid exit adhere to the receiver portion, the second stepped portion
reduces the likelihood that the fluid flows along the receiver portion and
reaches the sealing portion.

[0019]

(10) In the cartridge of the above aspect, the receiver portion may be
in a recessed shape, and the second stepped portion may be formed by a
peripheral portion that is part of the receiver portion. The cartridge of this
aspect does not require any additional separate member to provide the
second stepped portion.

[0020]

(11) In the cartridge of the above aspect, the fluid exit may have an

inclined portion inclined to an outflow direction of the fluid, and the sealing
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member may have an opposed part inclined along an inclination direction of
the inclined portion. According to the cartridge of this aspect, the opposed
part is inclined along the inclination direction of the inclined portion of the
fluid exit. This structure reduces the volume of the inner chamber that is
formed by the sealing member and the fluid supply port to contain the air.
This controls the amount of the air that flows from the inner chamber
through the fluid exit into the fluid accommodation portion.

[0021]

(12) In the cartridge of the above aspect, the fluid exit may include: a
mounting portion attached to the fluid supply port; a center portion
surrounded by the mounting portion; and a non-mounting portion different
from the center portion and the mounting portion, the non-mounting portion
may be configured to retain the fluid. The cartridge of this aspect enables
the fluid to be retained by the non-mounting portion, thus reducing the
likelihood that the fluid reaches the opening.

[0022]

In the cartridge of the above aspect, the sealing member may be in
contact with at least part of the center portion. The cartridge of this aspect
reduces the volume of the inner chamber that is formed by the sealing
member and the fluid supply port to contain the air. This further controls
the amount of the air that flows from the inner chamber through the fluid
exit into the fluid accommodation portion.

[0023]

In the cartridge of the above aspect, the sealing member may not be
in contact with the center portion. The cartridge of this aspect reduces the
likelihood that the fluid adheres to the sealing member.

[0024]

(13) In the cartridge of the above aspect, the cartridge may have an
opening seal member removably attachable to close the connection port, the
opening seal member may be provided at a position that does not overlap the
fluid exit in projection of the cartridge to a plane perpendicular to an outflow
direction of the fluid. The cartridge of this aspect has the opening seal
member that does not overlap the fluid exit and thereby reduces the
likelihood that the fluid leaked through the fluid exit adheres to the opening
seal member.

[0025]
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(14) In the cartridge of the above aspect, the cartridge may have a
fluid supply opening seal member removably attachable to close the opening
of the fluid supply port, the opening seal member and the fluid supply
opening sealing member may be partly joined with each other. The
cartridge of this aspect enables the user to simultaneously remove the
opening seal member and the fluid supply opening sealing member from the
cartridge by one single action.

[0026]

(15) According to another aspect of the invention, there is provided a
sealing member configured to cover a fluid supply opening located at one end
of a fluid supply port of a cartridge for supplying a fluid to a fluid ejection
apparatus. The cartridge includes: an air intake port; an air chamber in
communication with the air intake port; a fluid accommodation portion in
communication with the air chamber via a valve member; and the fluid
supply port connectable with the fluid ejection apparatus, the fluid supply
port including: a fluid exit in communication with the fluid accommodation
portion and configured to flow out the fluid from the fluid accommodation
portion to the fluid ejection apparatus; a circumferential wall that defines
the fluid supply opening of the fluid supply port and an inner space of the
fluid supply port; and a connection port protruded and opened in the inner
space of the fluid supply port, in communication with the air chamber and
configured to release the air in the inner space of the fluid supply port, the
sealing member comprising: a portion to seal the fluid supply opening of the
fluid supply port of the cartridge. The sealing member of this aspect reduces
the likelihood that the fluid flows out via the opening of the fluid supply port.
[0027]

(16) In the sealing member of the above aspect, the sealing member
may not be in contact with the fluid exit. The sealing member of this aspect
reduces the likelihood that the fluid adheres to the sealing member.

[0028]

(17) In the sealing member of the above aspect, the sealing member
may be in contact with the fluid exit. The sealing member of this aspect
prevents the fluid from being leaked outside through the fluid exit.

[0029]

(18) In the sealing member of the above aspect, the sealing member

may not be in contact with the connection port. The sealing member of this
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aspect prevents the passage from being blocked by the sealing member.
[0030]

(19) In the sealing member of the above aspect, the cartridge further
including: a passage protruded in the fluid supply port, the passage forming
the one end side portion including the opening, wherein the sealing member
may be in contact with the connection port. The sealing member of this
aspect reduces the likelihood that the fluid is invaded into the passage and is
then leaked outside.

[0031]

(20) In the sealing member of the above aspect, the fluid exit may be
placed inside of the fluid supply port, the fluid exit having an inclined
portion, the inclined portion being inclined to a protrusion direction of the
fluid supply port, the sealing member further comprising: a sealing
member-side inclined portion opposed to the fluid exit and being inclined
along the inclination of the inclined portion. The sealing member of this
aspect reduces the likelihood that the fluid is leaked out of the sealing
member by the inclination of the sealing member.

[0032]
The invention may be achieved by any of various applications: for

7A
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example, a cartridge, a sealing member attached to the cartridge, a

manufacturing method of the cartridge, a manufacturing method of the

sealing member, a fluid ejection system including the cartridge and a fluid

ejection apparatus, and a fluid supply system including the cartridge and a

communication tube arranged to flow a fluid to the fluid ejection apparatus.

BRIEF DESCRIPTION OF THE DRAWINGS

[0033]
Fig.

1is a perspective view illustrating the configuration of a fluid

ejection system;

Fig.

2 1s a perspective view illustrating a holder with a cartridge

attached thereto;

Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
cartridge;
Fig.
Fig.
Fig. 9;
Fig.
supply port;
Fig.
fluid supply
Fig.

3 is a first appearance perspective view of the cartridge;

4 is a second appearance perspective view of the cartridge;
5 1s a front view of the cartridge;

6 is a rear view of the cartridge;

7 is a left side view of the cartridge;

8 is a right side view of the cartridge;

9 is a plan view of the cartridge;

10 is a bottom view of the cartridge;

11 is an exploded perspective view of the cartridge;

12 is a front view of a main member;

13 is a first diagram illustrating the operations of the cartridge;
14 is a second diagram illustrating the operations of the

15 is a third diagram illustrating the operations of the cartridge;
16 is a partial cross sectional view of an F9-F9 cross section in

17 is a bottom view illustrating the neighborhood of a fluid
18 is a diagram illustrating the further detailed structure of the

port;
19 1s a perspective view illustrating a cartridge according to a

second embodiment;

Fig. 20 is a first perspective view of a cap;

Fig. 21 is a second perspective view of the cap;
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Fig. 22 is a partial cross sectional view of the cartridge;

Fig. 23 1s a perspective view illustrating a cartridge main body
according to a third embodiment;

Fig. 24 1s a perspective view illustrating a cartridge according to the
third embodiment;

Fig. 25 is a first perspective view of a cap;

Fig. 26A1is a second perspective view of the cap;

Fig. 26B is a first perspective view illustrating a cap according to a
fourth embodiment;

Fig. 26C is a second perspective view illustrating the cap according to
the fourth embodiment;

Fig. 26D is a cross sectional view of a cartridge main body with the
cap 70b attached thereto;

Fig. 26E 1s an enlarged view of part of Fig. 26D;

Fig. 26F is a first perspective view of a cap according to one
modification;

Fig. 26G 1is a second perspective view of the cap of the modification;

Fig. 26H is an enlarged view illustrating the neighborhood of the
fluid supply port according to the fifth embodiment;

Fig. 261 is a diagram illustrating a recycled cartridge;

Fig. 26J is a perspective view illustrating a recycled cap;

Fig. 27 is a diagram illustrating a first other embodiment;

Fig. 28 is a diagram illustrating a second other embodiment;

Fig. 29 is a diagram illustrating a third other embodiment;

Fig. 30 1s a diagram illustrating a supply member according to one
modification; and

Fig. 31 1s a diagram comparable to Fig. 16.

DESCRIPTION OF EMBODIMENTS

[0034]

The following describes embodiments of the invention in the
following sequence:
A - H: Various Embodiments:
I: Modification:
[0035]
A. First Embodiment:
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A-1. Configuration of Fluid Ejection System:

Fig. 11is a perspective view illustrating the configuration of a fluid
gjection system 10. XYZ axes orthogonal to one another are shown in Fig. 1.
The XYZ axes in Fig. 1 correspond to the XYZ axes in the other drawings.
The XYZ axes are added to the subsequent drawings as needed basis. The
fluid ejection system 10 includes cartridges 20 and a printer 50 as a fluid
ejection apparatus. In the fluid ejection system 10, the cartridges 20 are
removably attached to a holder 60 of the printer 50 by the user.

[0036]

Each of the cartridges 20 internally contains ink. The ink contained
in the cartridge 20 is supplied to a head 54 through a fluid supply port and a
fluid supply tube (described later). According to this embodiment, a
plurality of the cartridges 20 are removably attached to the holder 60 of the
printer 50. According to this embodiment, one each of six different types of
cartridges 20 corresponding to six colors (black, yellow, magenta, light
magenta, cyan and light cyan), i.e., the total of six cartridges 20, are attached
to the holder 60. The number of cartridges 20 attached to the holder 60 is,
however, not limited to six.

[0037]

The printer 50 is a small inkjet printer for the personal use. In
addition to the holder 60, the printer 50 also includes a controller 51 and a
carriage 52 having the holder 60. The carriage 52 also has the head 54.
The printer 50 causes ink to be supplied from the cartridge 20 attached to
the holder 60 to the head 54 via the fluid supply tube (described later). The
head 54 has an ejection mechanism, such as piezoelectric element, and ejects
(supplies) ink to a print medium 90, such as paper sheet or label. This
enables data, such as characters, graphics and images, to be printed on the
print medium 90.

[0038]

The controller 51 controls the respective parts of the printer 50. The
carriage 52 of the printer 50 is arranged to move the head 54 relative to the
print medium 90. The controller 51 and the carriage 52 are electrically
connected with each other via a flexible cable 53, and the ejection mechanism
of the head 54 is operated in response to control signals from the controller
51.

[0039]

10
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According to this embodiment, the carriage 52 has the holder 60 with
the head 54. This type of the printer 50 where the cartridges 20 are
attached to the holder 60 on the carriage 52 operated to move the head 54 is
called "on-carriage type". According to another embodiment, a stationary
holder 60 may be provided at a different place from the carriage 52, and ink
may be supplied from each cartridge 20 attached to the holder 60 to the head
54 through a tube. This type of printer is called "off-carriage type".

[0040]

According to this embodiment, the printer 50 has a main scan feed
mechanism and a sub-scan feed mechanism to move the carriage 50 and the
print medium 90 relative to each other and enable printing on the print
medium 90. The main scan feed mechanism of the printer 50 has a carriage
motor 55 and a drive belt 58. The carriage 52 is moved back and forth in a
main scan direction by transmitting the power of the carriage motor 55 to
the carriage 52 via the drive belt 58. The sub-scan feed mechanism of the
printer 50 has a feed motor 56 and a platen 59. The print medium 90 is fed
in a sub-scan direction that is orthogonal to the main scan direction by
transmitting the power of the feed motor 56 to the platen 59.

[0041]

A detector 57 is provided at a position outside a printing area of the
printer 50 to optically detect the remaining amount of ink contained in the
cartridge 20. The detector 57 has a light-emitting element and a
light-receiving element provided inside thereof. The controller 51 uses the
light-emitting element of the detector 57 to emit light when the cartridge 20
passes through over the detector 57 accompanied with movement of the
carriage 52, and detects the ink remaining status (more specifically, presence
or absence of ink) in the cartridge 20 based on whether the emitted light is
received by the light-receiving element of the detector 57.

[0042]

According to this embodiment, in the use state (also called "use
position") of the fluid ejection system 10, the axis along the sub-scan
direction (front-back direction) in which the print medium 90 is fed is
specified as X axis, the axis along the main scan direction (left-right
direction) in which the carriage 52 is moved back and forth is specified as Y
axis, and the axis along the direction of gravity (vertical direction) is
specified as Z axis. The use state of the fluid ejection system 10 herein

11



()]

10

20

25

30

35

XX040A0970-W1_English_Spec_for_filing

means the state of the fluid ejection system 10 placed on a horizontal plane,
and the horizontal plane is a plane parallel to the X axis and the Y axis (XY
plane) according to this embodiment.

[0043]

According to this embodiment, the sub-scan direction (forward
direction) is specified as positive X-axis direction and its reverse direction
(backward direction) is specified as negative X-axis direction. The direction
going from the lower side to the upper side (upward direction) is specified as
positive Z-axis direction and its reverse direction (downward direction) is
specified as negative Z-axis direction. According to this embodiment, the
direction going from the right side to the left side of the fluid ejection system
10 (leftward direction) is specified as positive Y-axis direction and its reverse
direction (rightward direction) is specified as negative Y-axis direction.
According to this embodiment, the array direction of the plurality of
cartridges 20 attached to the holder 60 is the direction along the Y axis
(left-right direction, also called "Y-axis direction"). The direction along the
X axis (front-back direction) is also called "X-axis direction" and the direction
along the Z axis (vertical direction) is also called "Z-axis direction".

[0044]

A-2. Structure of Holder 60:

Fig. 2 1s a perspective view illustrating the holder 60 with the
cartridge 20 attached thereto. The holder 60 has five wall members 601,
603, 604, 605 and 606. A recess is formed by the four wall members 603,
604, 605 and 606 extended in the positive Z-axis direction from the
circumference of the wall member 601. This recess serves as a cartridge
chamber 602 (also called "cartridge mounting structure 602") to hold the
cartridges 20 therein. The cartridge chamber 602 is parted by partition
walls 607 into a plurality of slots (mounting spaces) to receive the respective
cartridges 20 therein. These partition walls 607 serve as the guide for
insertion of the cartridge 20 into the slot, but may be omitted. The wall
member 601 also has a through hole 636 formed in a light-transmissive
manner to allow optical direction of the ink remaining status by using the
detector 57.

[0045]

The holder 60 has a fluid supply tube 640, a lever 64 and a contact

mechanism 62 provided for each slot. Each slot has one side (positive Z-axis
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side: upper side) open, and the cartridge 20 is attached to and detached from
the holder 60 via this open side (upper side).
[0046]

The fluid supply tube 640 forms a flow path to make the flow of ink
from the cartridge 20 to the head 54. The fluid supply tube 640 is connected
with a fluid supply port of the cartridge 20 in the state that the cartridge 20
is attached to the printer 50 (in the attached state). An elastic member 648
is provided in the periphery of the fluid supply tube 640. The elastic
member 648 seals the periphery of the fluid supply port of the cartridge 20 in
the attached state. This structure prevents leakage of ink from the fluid
supply port of the cartridge 20 to the periphery.

[0047]

The lever 64 is used for attachment and detachment of the cartridge
20. The lever 64 locks the cartridge 20 in the state that the cartridge 20 1s
attached to the holder 60 (in the attached state).

[0048]

The contact mechanism 62 1s electrically connected with a circuit
board (described later) of the cartridge 20 in the attached state. The contact
mechanism 62 is also electrically connected with the controller 51. Such
connection enables various information (e.g., ink color and ink remaining
status of the cartridge 20) to be transmitted between the cartridge 20 and
the printer 50.

[0049]

A-3. Appearance Structure of Cartridge 20:

Fig. 3 is a first appearance perspective view of the cartridge 20. Fig.
4 is a second appearance perspective view of the cartridge 20. Fig. 5is a
front view of the cartridge 20. Fig. 6 is a rear view of the cartridge 20. Fig.
7 is a left side view of the cartridge 20. Fig. 8 is a right side view of the
cartridge 20. Fig. 9 is a plan view of the cartridge 20. Fig. 10 is a bottom
view of the cartridge 20. The cartridge 20 of the embodiment is a
semi-sealed type cartridge arranged to intermittently introduce the outside
air into a fluid accommodation portion 200 with consumption of ink. The
internal structure of the cartridge 20 will be described later.

[0050]

As shown in Fig. 3, the cartridge 20 includes a fluid accommodation

portion 200 arranged to internally contain ink and a fluid supply port 280
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arranged to supply ink contained in the fluid accommodation portion 200 to
the external printer 50.
[0051]

As shown in Figs. 3 to 10, the cartridge 20 has the appearance of
approximately rectangular parallelepiped shape. The cartridge 20 has six
surfaces 201 to 206. The six surfaces 201 to 206 are arranged to form the
outer surface (outer shell) of the cartridge 20. The six surfaces include a
first surface 201, a second surface 202, a third surface 203, a fourth surface
204, a fifth surface 205 and a sixth surface 206. The respective surfaces 201
to 206 are substantially flat surfaces. The "substantially flat surface"
includes both the surface that is completely flat across the entire area and
the surface partly having slight irregularities. In other words, as long as
the surface or the wall partly having slight irregularities is recognizable as
part of the outer shell of the cartridge 20, such surface is specified as the
"substantially flat surface". All of the first to the sixth surfaces 201 to 206
have rectangular outer shape in planar view.

[0052]

The first surface 201 and the fourth surface 204 are arranged to face
each other. The second surface 202 and the third surface 203 are arranged
to face each other. The fifth surface 205 and the sixth surface 206 are
arranged to face each other. The direction in which the first surface 201
and the fourth surface 204 are opposed to each other is the Z-axis direction
(i.e., a direction along a first direction). The direction in which the second
surface 202 and the third surface 203 are opposed to each other is the X-axis
direction. The direction in which the fifth surface 205 and the sixth surface
206 are opposed to each other i1s the Y-axis direction. According to this
embodiment, the first surface 201 forms the bottom face in the attached state
of the cartridge 20. As shown in Fig. 10, one end (side) of the first surface
201 close to the second surface 202 is called first end 201t. Another end
(side) of the first surface 201 close to the third surface 203 is called second
end 201s. In the attached state of the cartridge 20, the negative Z-axis
direction (first direction) is vertically downward direction.

[0053]

The second surface 202 intersects with the first surface 201. The
third surface 203 also intersects with the first surface 201. The fourth
surface 204 intersects with both the second surface 202 and the third surface
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203. The fifth surface 205 intersects with all the first to the fourth surfaces
201 to 204. The sixth surface 206 also intersects with all the first to the
fourth surfaces 201 to 204. The state that two surfaces "intersect" with
each other herein means any of the state that two surfaces actually cross
each other, the state that an extension of one surface and the other surface
cross each other, and the state that extensions of both the two surfaces cross
each other.

[0054]

As shown in Figs. 3 and 4, the fluid supply port 280 is protruded from
the first surface 201. More specifically, the fluid supply port 280 is extended
in the negative Z-axis direction (first direction) from the first surface 201.
The fluid supply port 280 is connected with the printer 50. As shown in Fig.
4, the fluid supply port 280 has one end 37b that forms a fluid connection
port 277 to be connected with the fluid accommodation portion 200 and the
other end 37a that forms an opening. The other end 37a is located on the
negative Z-axis side (first direction side) of the one end 37b. The fluid
supply port 280 also has a flow path to make the flow of ink in the direction
along the first direction (.e., Z-axis direction). The following describes the
fluid supply port 280 from another viewpoint. In other words, the fluid
supply port 280 is protruded outward from the portion (first surface) of the
cartridge 20. The other end 37a of the fluid supply port 280 has an opening
288. The direction in which the fluid supply port 280 is protruded is the
negative Z-axis direction. The fluid supply tube 640 of the printer 50 is
inserted through the opening 288 into the fluid supply port 280. As shown
in Fig. 3, the fifth surface 205 has an air intake port 290 formed to introduce
the air into the inside of the cartridge 20.

[0055]

As shown in Figs. 4 and 10, the fluid supply port 280 includes a fluid
exit 31 arranged to make the flow of ink toward the fluid supply tube 640 of
the printer 50 and a connection port 32 provided as a port to enable
communication between the inside and the outside of the fluid supply port
280. In other words, the connection port 32 serves as an opening to connect
the inside with the outside of the fluid supply port 280. The fluid exit 31 is
provided to retain ink. In the attached state, the fluid supply tube 640 (Fig.
2) is inserted through the opening 288 as the fluid supply opening into the
fluid supply port 280 to come into contact with the fluid exit 31 and thereby
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allow the flow of ink from the fluid supply port 280 to the fluid supply tube
640. In the unused state before the cartridge 20 is used for the printer 50,
the flow path from the fluid accommodation portion 200 to the fluid exit 31 is
filled with ink. The cartridge 20 also has a communication path arranged to
connect the inside with the outside of the fluid supply port 280. The
communication path has one end forming the connection port 32 and the
other end forming the air intake port 290 on the fifth surface 205 (Fig. 3).
The details of this communication path will be described later. In the
attached state, the fluid exit 31 is in contact with the fluid supply tube 640
that is arranged to make the flow of ink to the head 54.

[0056]

As shown in Figs. 4 and 10, the first surface 201 has a prism unit 270
provided as a first portion to form part of the first surface 201. The prism
unit 270 has a right angle prism. The right angle prism of the prism unit
270 1s located inside the fluid accommodation portion 200. As shown in Figs.
4 to 6 and 10, the prism unit 270 has a transmissive surface 275 provided as
a permeable area forming part of the first surface 201 and two surfaces
(reflection surfaces) 271 arranged to cross each other at substantially right
angle (Fig. 5). The transmissive surface 275 serves to allow transmission of
light emitted from the detector 57 (Fig. 1). The transmissive surface 275
also serves to allow transmission of light reflected from the surfaces 271
toward the detector 57. As shown in Fig. 10, the transmissive surface 275 is
placed closer to the first end 201t rather than the second end 201s of the first
surface 201. The fluid supply port 280 is, on the other hand, placed closer to
the second end 201s rather than the first end 201t of the first surface 201.
More specifically, in order to maximize the distance between the
transmissive surface 275 and the fluid supply port 280, the transmissive
surface 275 is located near to the first end 201t and the fluid supply port 280
is located near to the second end 201s.

[0057]

As shown in Figs. 4 and 10, the first surface 201 also has a pair of
first accommodation portion locking elements 331. The pair of first
accommodation portion locking elements 331 are placed at an interval in the
Y-axis direction. The pair of first accommodation portion locking elements
331 accordingly form a accommodation portion receiver 333 therebetween as
the space defined by the pair of first accommodation portion locking
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elements 331. In the structure of the cartridge 20 with a cap for closing the
opening 288, the pair of first accommodation portion locking elements 331
and the accommodation portion receiver 333 may be used to position the cap
relative to the opening 288. The details of this structure will be described
later in a second embodiment. In the structure of the cartridge 20 without
such a cap, the pair of first accommodation portion locking elements 331 and
the accommodation portion receiver 333 may be omitted.

[0058]

As shown in Fig. 4, the second surface 202 has a first locking element
210 formed as a protrusion. In the attached state, the first locking element
210 is locked by the lever 64 (Fig. 2). As shown in Fig. 3, the third surface
203 has a second locking element 221 formed as a protrusion. In the
attached state, the second locking element 221 1is inserted in and locked by a
through hole (not shown) formed in the wall member 604 (Fig. 2).

[0059]

As shown in Figs. 3 and 7, the third surface 203 has a pair of recesses
207. More specifically, the pair of recesses 207 are provided at a location
near to the first surface 201-side end of the third surface 203. The pair of
recesses 207 are arranged side by side in the Y-axis direction. In the
structure of the cartridge 20 with the cap for closing the opening 288, the
pair of recesses 207 may be used to attach the cap to the cartridge 20. The
details of this structure will be described later in the second embodiment.

As shown in Fig. 7, a plane CX is located between the pair of recesses 207.
The plane CX passes through center C of the opening 288 (Fig. 10) of the
fluid supply port 280 in the Y-axis direction (width direction) and is parallel
to the X axis and the Y axis. In the structure of the cartridge 20 without
such a cap, the pair of recesses 207 may be omitted.

[0060]

As shown in Fig. 4, a circuit board 15 i1s provided on a connection
surface 208 arranged to connect the first surface 201 with the second surface
202. The circuit board 15 has a plurality of terminals formed on the surface
thereof to come into contact with the contact mechanism 62 (Fig. 2) in the
attached state. The circuit board 15 also has a storage unit provided on the
rear face thereof to store various information (e.g., ink remaining status and
ink color) of the cartridge 20.

[0061]
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A-4. Internal structure of Cartridge 20:

Fig. 11 is an exploded perspective view of the cartridge 20. Fig. 12 1s
a front view of a main member 22. The surface 271 of the prism unit 270 is
shown by the broken line in Fig. 12. The flow of ink contained in the fluid
accommodation portion 200 through the fluid supply port 280 to outside is
also shown by an arrow in Fig. 12. As shown in Fig. 11, the cartridge 20
includes a main member 22 and a lid 24. The main member 22 and the lid
24 form the outer surface (outer shell) of the cartridge 20. The cartridge 20
also includes a valve mechanism 40, a coil spring 294 as a pressing portion, a
pressure-receiving plate 293 and a sheet member (film member) 291.

[0062]

The main member 22 and the lid 24 are made of a synthetic resin,
such as polypropylene. The sheet member 291 is made of a synthetic resin
(for example, material containing nylon and polypropylene) to have flexibility.
The sheet member 291 is thus deformable by external force.

[0063]

The sheet member 291 has a vent hole 292. This structure enables
the air to be taken into the fluid accommodation portion 200 of the cartridge
20 via the air intake port 290, the vent hole 292 and a through hole 47
(described later).

[0064]

The main member 22 is provided to form the fluid accommodation
portion 200 and the fluid supply port 280. The main member 22 isin a
recessed shape and has one side open. The sheet member 291 is applied to
the main member 22 to cover the open side of the main member 22. More
specifically, as shown in Fig. 12, the sheet member 291 is attached air-tight
to an end face 22t that forms the opening of the main member 22 and to an
end face 22p of a rib in the fluid accommodation portion 200. This structure
forms the fluid accommodation portion 200 for containing ink. In other
words, a portion of the wall members of the fluid accommodation portion 200
parting the internal space is formed by the deformable sheet member 291.
This allows the volumetric change of the fluid accommodation portion 200.
In Fig. 12, for the better understanding, the area where the sheet member
291 is applied is shown by cross hatching, and the area where the fluid
accommodation portion 200 is formed is shown by single hatching.

[0065]
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As shown in Fig. 12, the lid 24 is attached to the outer area, which is
outside of the area where the sheet member 291 is applied, on the positive
Y-axis side end face of the main member 22 by, for example, thermal welding.
A first communication chamber 242 is provided in the outer area of the main
member 22, which is outside of the area where the fluid accommodation
portion 200 is formed, as part of the communication path arranged to connect
the inside with the outside of the fluid supply port 280.

[0066]

A space is defined between the sheet member 291 and the lid 24.
This space forms part of the communication path arranged to connect the
inside with the outside of the fluid supply port 280.

[0067]

The pressure-receiving plate 293 is made of a synthetic resin, such as
polypropylene. The pressure-receiving plate 293 is placed in contact with
the sheet member 291. The coil spring 294 is located inside the fluid
accommodation portion 200. More specifically, the coil spring 294 is placed
in contact with the pressure-receiving plate 293 and a surface of the main
member 22 that is opposed to the pressure-receiving plate 293 (opposed
surface). The coil spring 294 presses the pressure-receiving plate 293 in the
direction of expanding the volume of the fluid accommodation portion 200.
The coil spring 294 is expanded and contracted (moved) along the Y-axis
direction.

[0068]

The valve mechanism 40 serves to introduce the air into the fluid
accommodation portion 200 intermittently with consumption of ink in the
fluid accommodation portion 200. As shown in Fig. 11, the valve
mechanism 40 includes a spring member 42, a lever valve 44 and a cover
valve 46. The cover valve 46 is placed in a corner section 209 of the main
member 22 (Fig. 12) where the third surface 203 and the fourth surface 204
cross each other and is attached to the main member 22. The cover valve 46
is made of a synthetic resin, such as polypropylene. The cover valve 46 is in
a recessed shape and has an open end face 41, to which the sheet member
291 is attached air-tight. The recess of the cover valve 46 communicates
with the vent hole 292. The through hole 47 is formed in the bottom of the
recess of the cover valve 46 to be penetrated to the back side of the cover
valve 46.
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[0069]

The lever valve 44 is pressed against the cover valve 46 by the spring
member 42 to close the through hole 47. The lever valve 44 has a portion
that is brought into contact with the pressure-receiving plate 293 by
displacement. The lever valve 44 may be made of a synthetic resin, such as
polypropylene. The lever valve 44 may be formed by double molding using
an elastic material such as elastomer and a synthetic resin such as
polypropylene.

[0070]

The fluid supply port 280 communicates with the fluid
accommodation portion 200. As shown in Fig. 11, the fluid supply port 280
internally has a supply member 30. The supply member 30 includes a foam
(porous member) 34 and a sheet member (filter member) 36. The foam 34
and the sheet member 36 are sequentially arranged from one end 37b to the
other end 37a of the fluid supply port 280. The foam 34 and the sheet
member 36 are made of a synthetic resin, such as polyethylene terephthalate.
The sheet member 36 is in contact with the fluid supply tube 640 (Fig. 2) in
the attached state to supply ink to the printer 50. The sheet member 36
accordingly forms the fluid exit 31.

[0071]

A-5. Communication Path and Operations of Cartridge 20:

Fig. 13 is a first diagram illustrating the operations of the cartridge
20. Fig. 14 1is a second diagram illustrating the operations of the cartridge
20. Fig. 151s a third diagram illustrating the operations of the cartridge 20.
The diagrams of Figs. 13 to 15 schematically illustrate the internal state of
the cartridge 20 for the better understanding.

[0072]

Prior to description of the operations of the cartridge 20, the
following describes a communication path 310 arranged to connect the inside
with the outside of the fluid supply port 280. The communication path 310
has the connection port 32 at one end and the air intake port 290 at the other
end. The communication path 310 includes a one-end-side flow path 33, the
first communication chamber 242 and an air chamber 220 arranged
sequentially in the flow direction of the fluid from the connection port 32 to
the air intake port 290. The one-end-side flow path 33 is a passage formed
inside the fluid supply port 280. The air chamber 220 is a space defined
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between the lid 24 and the sheet member 291.
[0073]

As described above, the presence of the communication path 310
provided in the cartridge 20 effectively prevents an extreme difference
between the internal pressure of the fluid supply port 280 (more specifically,
the pressure in the portion of the fluid supply port 280 including the opening
288 where the air is present) and the external pressure.

[0074]

For example, during attachment of the cartridge 20 to the printer 50
(during attachment operation), the elastic member 648 of the holder 60 (Fig.
2) serves to seal the periphery of the opening 288 of the fluid supply port 280.
In the state of sealing the periphery of the opening 288, part of the elastic
member 648 bits into the fluid supply port 280 to reduce the internal volume
of the fluid supply port 280 and increase the internal pressure of the fluid
supply port 280. In general, the flow path from the fluid accommodation
portion 200 to the fluid exit 31 has a portion of higher flow resistance to
prevent leakage of ink from the fluid exit 31 to outside. According to this
embodiment, for example, the flow resistance is increased by the foam 34
and the sheet member 36 making the meniscus of the fluid and allowing
retention of the fluid. In the state immediately after the periphery of the
opening 288 is sealed and the internal volume of the fluid supply port 280 is
reduced, the air corresponding to the reduced volume is not sufficiently
introduced into the fluid accommodation portion 200. The presence of the
communication path 310, however, works to release the air corresponding to
the reduced volume to the outside and thereby keeps the internal pressure of
the fluid supply port 280 substantially equal to the external pressure.

[0075]

In the structure of the cartridge 20 without the communication path
310, for example, the compressed air in the fluid supply port 280 gradually
flows into the fluid accommodation portion 200 after attachment of the
cartridge 20. This may cause the air to enter the fluid accommodation
portion 200 unexpectedly and prevent the internal pressure of the fluid
accommodation portion 200 from being kept in an adequate pressure range.
When the air in the fluid supply port 280 continuously flows into the fluid
accommodation portion 200 until the increased internal pressure of the fluid
supply port 280 balances with the internal pressure of the fluid
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accommodation portion 200, the internal pressure of the fluid
accommodation portion 200 is increased from the previous level before the
air inflow. The user's detachment of the cartridge 20 from the holder 60 in
this state reduces the internal pressure of the fluid supply port 280 to the
atmospheric pressure. In other words, this reduces the internal pressure of
the fluid supply port 280 and may cause ink to be leaked from the fluid
accommodation portion 200 of the increased pressure through the supply
member 30 to the outside.

[0076]

In the unused state of the cartridge 20, in order to prevent leakage of
ink to the outside, for example, a sealing member (e.g., film or cap) for
closing the opening 288 may be attached to the opening 288. In the unused
state of the cartridge 20, the cartridge 20 may be stored in a vacuum package
in the lower pressure than the atmospheric pressure. When the cartridge
20 with the sealing member is placed in a package and is subjected to
pressure reduction, the internal pressure in the air chamber 220 1s also
reduced. This increases the absolute value of negative pressure in the fluid
accommodation portion 200 (.e., increased to the higher degree of negative
pressure). The inside of the fluid supply port 280 is, on the other hand, the
space of the limited gas flow to and from the outside and is accordingly kept
at the atmospheric pressure immediately after vacuum packaging. This
causes pressure imbalance between the internal pressure of the fluid supply
port 280 and the internal pressure of the fluid accommodation portion 200
and makes the flow of the air from the fluid supply port 280 into the fluid
accommodation portion 200. When the cartridge 20 is taken out of the
vacuum package, the internal pressure of the air chamber 220 is returned to
the atmospheric pressure and thereby decreases the absolute value of
negative pressure in the fluid accommodation portion 200 G.e., returned to
the original degree of negative pressure). The inside of the fluid supply port
280 1s, on the other hand, kept in the reduced pressure. This may cause
leakage of ink from the fluid accommodation portion 200 toward the fluid
supply port 280.

[0077]

The following describes the operations of the cartridge 20. As shown
in Fig. 13, the lever valve 44 includes a valve member 43 configured to close
the through hole 47 and a lever member 48 operated to open and close the
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valve member 43. In the unused state of the cartridge 20 (brand-new state),
the fluid accommodation portion 200 is filled with ink. In this state, the
valve member 43 of the lever valve 44 is pressed by the spring member 42 to
close the through hole 47. The coil spring 294 presses the
pressure-receiving plate 293 in the direction of expanding the volume of the
fluid accommodation portion 200 (in the positive Y-axis direction). This
causes the internal pressure of the fluid accommodation portion 200 to be
kept in the lower pressure (negative pressure) than the atmospheric
pressure.

[0078]

As shown in Fig. 14, when the pressure-receiving plate 293
approaches the sixth surface 206 accompanied with consumption of ink in
the fluid accommodation portion 200, the pressure-receiving plate 293
presses the lever member 49 toward the sixth surface 206. This separates
the valve member 43 from the through hole 47 and thereby allows temporary
communication between the outside air and the fluid accommodation portion
200. In other words, the lever valve 44 is in the open position. The outside
air then flows through the air intake port 290, the air chamber 220, the vent
hole 292 and the through hole 47 into the fluid accommodation portion 200.
The volume of the fluid accommodation portion 200 is thus expanded by the
amount of air intake as shown in Fig. 15. Simultaneously the degree of
negative pressure in the fluid accommodation portion 200 is slightly reduced
(toward the atmospheric pressure). Certain air intake into the fluid
accommodation portion 200 separates the pressure-receiving plate 293 from
the lever member 49 as shown in Fig. 15. The valve member 43 then closes
the through hole 47 again. In other words, the lever valve 44 is in the
closed position. Increasing the degree of negative pressure in the fluid
accommodation portion 200 accompanied with consumption of ink in the
fluid accommodation portion 200 temporarily sets the lever valve 44 in the
open position, so as to maintain the internal pressure of the fluid
accommodation portion 200 in the adequate pressure range.

[0079]

A-6. Detailed Structure of Fluid supply port 280

Fig. 16 is a partial cross sectional view of an F9-F9 cross section in
Fig. 9. Fig. 16 illustrates the cross section in the neighborhood of the fluid
supply port 280. Fig. 17 is a bottom view illustrating the neighborhood of
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the fluid supply port 280. The fluid supply port 280 includes a supplier
main body 285, the fluid exit 31, the one-end-side flow path 33 and an inner
wall 35.

[0080]

The supplier main body 285 forms part of the main member 22. The
supplier main body 285 defines and forms an inner flow path (ink flow
passage) of the fluid supply port 280. The fluid exit 31 is formed by
attaching the sheet member 36 to the supplier main body 285. More
specifically, the fluid exit 31 is formed as described below. In the fluid
supply port 280, the sheet member 36 is placed to separate a flow path 38
(first flow path 38) located on the one end 37b-side from a flow path 39
(second flow path 39) located on the other end 37a-side, in the flow path from
the fluid connection port 277 formed at one end 37b to the opening 288
formed at the other end 37a. The sheet member 36 is attached to the
supplier main body 285 by, for example, welding. More specifically, the
sheet member 36 is attached to a surface 286 parallel to the plane (XY plane)
perpendicular to the first direction (negative Z-axis direction), out of the
inner wall surface of the supplier main body 285. This structure enables
the sheet member 36 to serve as the fluid exit 31. The first flow path 38 is
filled with ink. The ink in the first flow path 38 is continuous with the ink
in the fluid accommodation portion 200. The sheet member 36 is a porous
body. The sheet member forms a meniscus to retain ink. The air is
present in the second flow path 39. The one end 37b-side is specified as
upstream side and the other end 37a-side is specified as downstream side
with respect to the direction (Z-axis direction) along the first direction
(negative Z-axis direction). The fluid exit 31 separately defines and forms
the space where ink is contained (first flow path 38) and the space where the
air is contained (second flow path 39) to allow ink flow therebetween. This
structure causes ink to flow through the fluid exit 31 into the printer 50.
The first flow path 38 includes the fluid connection port 277, through which
ink in the fluid accommodation portion 200 flows into the fluid supply port
280, at the upstream-side end 37b (Fig. 16). The second flow path 39
includes the opening 288 at the downstream-side end 37a. The opening 288
is open toward the outside.

[0081]
As shown in Fig. 17, in projection onto the plane perpendicular to the
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first direction (negative Z-axis direction), the connection port 32 and the fluid
exit 31 are arranged at different positions. More specifically, the connection
port 32 is placed closer to the third surface 203 rather than the fluid exit 31.
As shown in Fig. 16, the one-end-side flow path 33 including the connection
port 32 of the communication path 310 is formed inside the fluid supply port
280. The one-end-side flow path 33 is extended upward from the connection
port 32. More specifically, the one-end-side flow path 33 is extended from
the connection port 32 along a direction (positive Z-axis direction) opposite to
the first direction (negative Z-axis direction). Part of the one-end-side flow
path 33 located on the negative Z-axis side @.e., part including the inner wall
35 as its wall) is protruded inside the fluid supply port 280. This protruded
part of the inner flow path (hereinafter may also be called "passage 33")
corresponds to the "protruded passage" described in WHAT IS CLAIMED IS.
[0082]

As shown in Fig. 16, the connection port 32 forms one end of the
passage 33 that is protruded toward the opening 288 in the fluid supply port
280. The passage 33 1s part of the one-end-side flow path 33 on the negative
Z-axis side (ink outflow direction side). The passage 33 is protruded from
the inner wall surface of the fluid supply port 280. In other words, the
passage 33 is protruded in the inner space of the fluid supply port 280
toward the first direction (ink outflow direction). This passage 33 has a
connection port-forming member 32t protruded from the inner wall surface
of the fluid supply port 280, as its circumferential wall. The connection
port-forming member 32t is protruded from the surface 286 that is the lower
end face of the supplier main body 285. The surface 286 is arranged to
surround the foam 34. In other words, part of the ink flow path of the fluid
supply port 280 is formed inside of the surface 286. The connection
port-forming member 32t forms the connection port 32 at its one end. The
connection port 32 provided as the opening accordingly forms one end of the
passage 33 protruded in the inner space of the fluid supply port 280 (more
specifically, negative Z-axis side part of the one-end-side flow path 33). The
connection port-forming member 32t also forms part of the one-end-side flow
path 33. The connection port-forming member 32t is integrally formed with
the supplier main body 285. The circumferential wall of the connection
port-forming member 32t defines the inner wall 35 arranged to interfere
with the flow of ink running on the wall surface of the fluid supply port 280
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and flowing from the fluid exit 31 toward the connection port 32. In other
words, according to this embodiment, the inner wall 35 is located between
the fluid exit 31 and the connection port 32 out of the wall surface of the
supplier main body 285.

[0083]

As shown in Figs. 16 and 17, the connection port 32 1s arranged away
from a circumferential wall 281 (side face 281 of the fluid supply port 280)
that defines the opening 288 at the end of the side face of the fluid supply
port 280. In other words, the connection port 32 is not in contact with the
side face 281 of the fluid supply port 280.

[0084]

Fig. 18 is a diagram illustrating the further detailed structure of the
fluid supply port 280. Fig. 18 schematically illustrates the neighborhood of
the connection port 32 of the fluid supply port 280. The detailed structure
of the fluid supply port 280 is described with reference to Fig. 18. The sheet
member 36 includes a mounting portion 362, a sheet center portion 368 as
the center portion and a non-mounting portion 364. The mounting portion
362 1is a portion attached to the surface 286 of the supplier main body 285.
The mounting portion 362 is attached air-tight to prevent leakage of ink from
the first flow path 38 to the second flow path 39. The sheet center portion
368 is a portion surrounded by the mounting portion 362 of the sheet portion
36; namely the sheet center portion 368 is located inside of the mounting
portion 362. The sheet center portion 368 is arranged to separate the first
flow path 38 from the second flow path 39. The sheet center portion 368
also serves to move ink from the first flow path 38 to the second flow path 39.
The sheet center portion 368 includes a first center portion 368v
perpendicular to the first direction (negative Z-axis direction) and inclined
portions 368t inclined to the first direction. The inclined portions 368t are
connected with the mounting portion 362 and the first center portion 368v.
The sheet center portion 368 is convex downward (toward the negative
Z-axis side). The inclined portions 368t are accordingly arranged such that
part of the inclined portions 368t farther away from the mounting portion
362 and nearer to the first center portion 368v are located on the lower side
(negative Z-axis side). The non-mounting portion 364 is a portion that is
located outside of the mounting portion 362 and is not attached to the
supplier main body 285.
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[0085]

As shown in Fig. 18, the non-mounting portion 364, the connection
port 32, the other end 37a and the sheet member 36 are located on the same
side (negative Z-axis side) with respect to the surface 286. The
non-mounting portion 364, the connection port 32 and the sheet member 36
respectively have a height H1, a height H2 and a height H4 from the surface
286 as the reference plane. The heights H1, H2 and H4 represent the
maximum heights of the respective elements. In this case, the fluid supply
port 280 satisfies the relationship of HiI< H2. The non-mounting portion
364 1s accordingly located above the connection port 32. It is not necessary
that the entire non-mounting portion 364 is located above the connection
port 32, but the requirement is that a first peripheral part 364a or a part of
the non-mounting portion 364 located nearest to the connection port 32 is
located above the connection port 32. The non-mounting portion 364
corresponds to periphery 364 of the fluid exit 31.

[0086]

The fluid supply port 280 also satisfies the relationship of H4> H2.
The connection port 32 is accordingly located below the fluid exit 31.

[0087]

A-7. Advantageous Effects

In the cartridge 20 according to the embodiment described above, the
connection port 32 is not in contact with the side face 281 of the fluid supply
port 280 (Fig. 15). This structure effectively reduces the likelihood that ink
reaches the connection port 32 even when ink flows along the side face 281.
This reduces the potential for leakage of ink through the connection port 32
to the outside.

[0088]

The connection port 32 forms one end of the passage 33 protruded in
the inner space of the fluid supply port 280 (Fig. 15). Even when ink flows
along the inner surface of the fluid supply port 280, the connection
port-forming member 32t (inner wall 35) defining the passage 33 serves as
the barrier to reduce the likelihood that ink reaches the connection port 32.
This reduces the potential for leakage of ink through the connection port 32
to the outside.

[0089]
The connection port 32 is located downstream of the first peripheral
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part 364a in the ink outflow direction (negative Z-axis direction) (Fig. 18).
This arrangement reduces the likelihood that ink reaches the connection
port 32. For example, in the state of the cartridge 20 where the
downstream side is located above the upstream side, the connection port 32
is located above the first peripheral part 364a. This reduces the likelihood
that ink leaked from the first peripheral part 364a or the neighborhood of the
first peripheral part 364a reaches the connection port 32.

[0090]

The fluid supply port 280 is integrally formed with the passage 33.
This structure effectively reduces the likelihood that a gap is created by, for
example, damage or brakeage to allow communication between the inside of
the fluid supply port 280 and the passage 33 at a location other than the
connection port 32. This accordingly reduces the potential for ink flow
through the gap into the passage 33.

[0091]

The connection port 32 is located upstream of the fluid exit 31 in the
ink outflow direction (negative Z-axis direction) (Fig. 18). This
arrangement effectively reduces the likelihood that the connection port 32 or
the connection port-forming member 32t defining the connection port 32
comes into contact with another member located in the vicinity of the fluid
exit 31. Another member may be, for example, the printer 50.

[0092]

A-8. Other Effects

The cartridge 20 of the above embodiment has the inner wall 35
located between the connection port 32 and the fluid exit 31 (Fig. 16). Even
when the cartridge 20 receives external force during, for example,
transportation to cause leakage of ink in the fluid accommodation portion
200 through the fluid exit 31 to the outside, the presence of the inner wall 35
effectively interferes with the flow of ink toward the connection port 32.
This reduces the likelihood that ink leaked through the fluid exit 31 reaches
the connection port 32.

[0093]

In the cartridge 20, the inner wall 35 is defined by the connection
port-forming member 32t that has the connection port 32 at one end and
internally forms part of the communication path 310 (Fig. 16). This

arrangement allows formation of the inner wall 35 simultaneously with
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formation of part of the communication path 310 including the connection
port 32.
[0094]

In the cartridge 20, the one-end-side flow path 33 is extended from
the connection port 32 upward (toward positive Z-axis direction) (Fig. 18).
The first peripheral part 364a is located above the connection port 32 (on the
positive Z-axis side) (Fig. 18). Even when ink in the fluid accommodation
portion 200 is leaked through the fluid exit 31 to the outside (for example, to
the second flow path 39), this arrangement further reduces the likelihood
that the leaked ink flows through the connection port 32 into the
communication path 310. For example, in the state of the cartridge 20 that
the one end 37b is located on the upper side in the vertical direction and the
other end 37a is located on the lower side in the vertical direction
(hereinafter called "first state", which is equivalent to the attached state),
even when ink reaches the connection port 32, this arrangement uses the
force of gravity to prevent the ink flow toward the one-end-side flow path 33.
In a second state of the cartridge 20 that is turned upside down from the first
state, the connection port 32 is located above the first peripheral part 364a in
the vertical direction (Fig. 18). This arrangement effectively reduces the
likelihood that ink leaked through the fluid exit 31 reaches the connection
port 32 and flows into the communication path 310 in the second state.
[0095]

The connection port 32 is located above the fluid exit 31 (on the
positive Z-axis side) (Fig. 18). In other words, the connection port 32 is
located on the inner side (one end 37b-side) of the fluid exit 31 in the fluid
supply port 280. This arrangement causes the connection port 32 to be
located farther away from the opening 288 than the fluid exit 31. This
reduces the likelihood that the connection port-forming member 32t defining
the connection port 32 comes into contact with another member. For
example, this prevents the elastic member 648 of the holder 60 from coming
into contact with the connection port 32 and thereby blocking the connection
port 32 in the course of attachment of the cartridge 20 to the holder 60.

This structure accordingly enables the air in the fluid supply port 280 to be
released to the outside via the connection port 32 during attachment of the
cartridge 20 to the holder 60, thereby reducing an increase in internal
pressure of the fluid supply port 280.
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[0096]

In the cartridge 20, the supplier main body 285 is integrally formed
with the inner wall 35. This structure reduces the likelihood of creating a
gap between the supplier main body 285 and the inner wall 35 by, for
example, damage or breakage, compared with the structure that the supplier
main body 285 and the inner wall 35 are formed by separate members. This
structure enables the inner wall 35 to more effectively interfere with the flow
of ink from the fluid exit 31 to the connection port 32.

[0097]

The connection port 32 is located not in close contact with but away
from the circumferential wall 281 (Figs. 16 and 18). This arrangement
advantageously reduces the likelihood that ink flowing along the
circumferential wall 281 reaches the connection port 32.

[0098]

The attachment of the sheet member 36 to the supplier main body
285 forms the fluid exit 31. This arrangement facilitates formation of the
fluid exit 31 that is capable of retaining ink therein. The sheet member 36
has the non-mounting portion 364. The presence of this non-mounting
portion 364 allows retention of ink. This also reduces the likelihood that
ink reaches the connection port 32.

[0099]

The transmissive surface 275 is provided at the position nearer to the
first end 201t than the second end 201s of the first surface 201, while the
fluid supply port 280 is provided at the position nearer to the second end
201s than the first end 201t of the first surface 201 (Fig. 10). This
arrangement reduces the likelihood that ink flowing out of the fluid supply
port 280 adheres to the transmissive surface 275. This accordingly
prevents reduction of accuracy in optical detection of the fluid remaining
status (presence or absence of fluid and the remaining amount of fluid) with
the prism unit 270.

[0100]
B. Second Embodiment

B-1. Structure of Cartridge 13:

Fig. 19 1s a perspective view illustrating a cartridge 13 according to a
second embodiment. The cartridge 13 of the second embodiment includes a
cartridge main body 20 and a cap 70. The cartridge main body 20 of the

30



10

15

20

25

30

35

XX040A0970-W1_English_Spec_for_filing

second embodiment has the same structure as that of the cartridge 20 of the
first embodiment. The following accordingly describes the cap 70.
[0101]

The cap 70 is removably attached to the cartridge main body 20 to
cover the opening 288 of the fluid supply port 280. The cap 70 includes a
cap main body 74 configured to close the opening 288 and a cap lever 72 used
as a lever for detachment of the cap 70 from the cartridge main body 20.
When attaching the cartridge main body 20 to the holder 60, the user holds
the cap lever 72 and removes the cap lever 72 from the cartridge main body
20. As shown in Fig. 19, the cap lever 72 is protruded outside of the outer
surface of the cartridge main body 20. More specifically, the cap lever 72 is
protruded outside (on the negative X-axis side) of the third surface 203.

The cap lever 72 and the connection port 32 are located on the same side
(negative X-axis side) with respect to the fluid exit 31.
[0102]

Fig. 20 is a first perspective view of the cap 70. Fig. 21 is a second
perspective view of the cap 70. Fig. 22 is a partial cross sectional view of the
cartridge 13. Fig. 22 is a diagram comparable to Fig. 16 of the first
embodiment.

[0103]

As shown in Figs. 20 and 21, the cap main body 74 includes a base
member 75 in a recessed shape, and a first cap member 79 placed in the
recess of the base member 75 to be in close contact with the other end 37a
and thereby close the opening 288. The first cap member 79 is made of, for
example, elastomer and has elasticity. The base member 75 and the cap
lever 72 are made of a synthetic resin, such as polypropylene.

[0104]

The cap 70 has a pair of first projections 71b, an insertion piece 71a
and a pair of second projections 71c. The pair of first projections 71b are
placed at an interval in the Y-axis direction. The insertion piece 71a1s
placed between the pair of first projections 71b. The insertion piece 71ais
in a protruded shape. The pair of first projections 71b are locked by the
first accommodation portion locking elements 331 (Figs. 4 and 10). More
specifically, respective parts of the pair of first projections 71b are inserted
into the corresponding spaces of the first accommodation portion locking
elements 331, so that the pair of first projections 71b are locked by the first
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accommodation portion locking elements 331. The cap 70 is accordingly
positioned relative to the cartridge main body 20 in the X-axis direction
(longitudinal direction of the first surface 201 of the cartridge main body 20).
More specifically, in the attached state that the cap 70 is attached to the
cartridge main body 20 (also called "state that the opening 288 is blocked"),
when the cap 70 is moved relative to the cartridge main body 20 in the
negative X-axis direction, the first accommodation portion locking elements
331 come into contact with the first projections 71b to prevent further
movement of the cap 70 in the negative X-axis direction.

[0105]

The insertion piece 71a is received in the accommodation portion
receiver 333 (Figs. 4 and 10), so that the cap 70 is positioned relative to the
cartridge main body 20 in the Y-axis direction (short-side direction of the
first surface 201 of the cartridge main body 20). More specifically, in the
attached state, when the cap 70 is moved relative to the cartridge main body
20 in the Y-axis direction, the insertion piece 71a comes into contact with the
accommodation portion receiving member 333 (more specifically, the surfaces
formed by the pair of first accommodation portion locking elements 331) to
prevent further movement of the cap 70 in the Y-axis direction.

[0106]

The pair of second projections 71c are provided on an opposed side of
the cap lever 72 opposed to the third surface 203. In the attached state, the
pair of second projections 71c are inserted into the corresponding recesses
207 (Figs. 3, 7 and 11) provided on the third surface 203. A second
positioning member 79t of the first cap member 79 thus air-tightly comes
into contact with the other end 37a where the opening 288 is formed and
thereby seals (or caps) the opening 288. The plane that runs through the
center of the cap 70 (center of the cap 70 in the Y-axis direction) and that is
parallel to the X axis and the Z axis is located between the pair of recesses
207.

[0107]

As shown in Figs. 20 to 22, the first cap member 79 has a sealing
portion 762 and a receiver member 76. The sealing portion 762 closes the
connection port 32 in the attached state that the cap 70 is attached to the
cartridge main body 20. The receiver member 76 receives the fluid exit 31
(sheet member 36) in the attached state. The receiver member 76 is in a
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recessed shape.
[0108]

The first cap member 79 also has a cap stepped member 766 provided
as a second stepped member located between the sealing portion 762 and the
receiver member 76. The cap stepped member 766 is formed by a
peripheral member 764 of the receiver member 76. The cap stepped
member 766 has a projection 766a. The projection 766a is extended more
than a bottom 765 of the receiver member 76 and the sealing portion 762
toward the one end 37b-side (positive Z-axis side).

[0109]

As shown in Fig. 22, in the attached state, the receiver member 76
comes into contact with at least part of the sheet center portion 368. The
peripheral member 764 has an opposed part 766b that is inclined along the
inclination direction of the inclined portions 368t of the f<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>