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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates generally to ink
cartridges. In particular, the present invention is directed
towards ink cartridges which may be used in combination
with ink jet printers.

2. Description of Related Art

[0002] Aknown inkjet printeris configured to dispense
ink onto a sheet of paper to record an image on the sheet
of paper. The known ink jet printer has a recording head.
The recording head is configured to selectively eject ink
from nozzles to the sheet of paper. A known ink cartridge
is configured to be removably mounted to the ink jet print-
er. The ink cartridge has an ink chamber configured to
store ink therein, and ink is supplied from the ink chamber
to the recording head when the ink cartridge is mounted
to the ink jet printer.

[0003] The ink cartridge has a movable member posi-
tioned in the ink chamber. The movable member is con-
figured to pivot based on the amount of ink stored in the
ink chamber. When the ink is consumed and the amount
of ink in the ink chamber becomes less than a sufficient
amount of ink, an end of the movable member moves
from afirst position at which the end of the movable mem-
ber is detected by a detector e.g., an optical sensor, to
a second position at which the end of the movable mem-
ber is not detected by the detector. Consequently, wheth-
er the ink chamber has a sufficient amount of ink stored
therein may be determined based on the position of the
end of the movable member.

[0004] The movable memberis submergedininkwhen
the ink chamber has an amount of ink which is substan-
tially greater than a sufficient amount of ink. As the ink
in the ink chamber gradually decreases, the movable
member gradually becomes exposed above the surface
of the ink. When the movable member is exposed from
the surface of the ink, a web-shaped film of ink or a bal-
loon-shaped film of ink may be formed between the mov-
able member and inner wall of the ink chamber. The film
may inhibit or restrict the pivotal motion of the movable
member, and the end of movable member may not be
detected accurately. For example, when the movable
member attempts to pivot away from the surface of the
ink, the film may draw the movable member towards the
inner wall of the ink chamber.

SUMMARY OF THE INVENTION

[0005] Therefore, a need has arisen for ink cartridges
which overcome these and other shortcomings of the re-
lated art. A technical advantage of the present invention
is that a movable member readily may pivotin a direction
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away from a surface of ink.

[0006] According to an embodiment of the present in-
vention, an ink cartridge comprises a frame, a translucent
portion, a movable member, a signal blocking portion,
and an arm portion. At least the frame defines an ink
chamber therein, and the ink chamber is configured to
store ink therein. The translucent portion, extending from
the frame in a first direction, has an inner space formed
therein, and the inner space is configured to be in fluid
communication with the ink chamber. The movable mem-
ber is configured to selectively move within the ink cham-
ber in a second direction between a first position and a
second position and in a third direction opposite the sec-
ond direction between the second position and the first
position based on an amount of ink in the ink chamber.
The first direction is substantially perpendicular to the
second direction and the third direction, and the movable
member comprises a signal blocking portion configured
to be positioned within the inner space of the,translucent
portion and an arm portion connected to the signal block-
ing portion. The arm portion is positioned within the ink
chamber and outside the translucent portion, and the arm
portion comprises a first portion and a second portion.
The first portion is raised with respect to the second por-
tion in one of the second direction and the third direction.
[0007] According to another embodiment of the
present invention, an ink cartridge comprises a frame
and a movable member. At least the frame defines an
ink chamber therein and the ink chamber is configured
to store ink therein. The movable member is configured
to move within the ink chamber in a first direction and a
second direction opposite the first direction. The movable
member comprises a plurality of projections and each of
the plurality of projections extend from a surface of the
movable member in one of the first direction and the sec-
ond direction.

[0008] According to yet another embodiment of the
present invention, an ink cartridge comprises a frame
and a movable member. At least the frame defines an
ink chamber therein and the ink chamber is configured
to store ink therein. The movable member is configured
to move within the ink chamber in a first direction and a
second direction opposite the first direction and the mov-
able member has at least one groove formed therein.
The at least one groove is bound by a first portion, a
second portion opposite the first portion and a base con-
nected to the first portion and the second portion. The
base faces toward an opening of the at least one groove
and is exposed in one of the first direction and the second
direction.

[0009] According tostill yet another embodiment of the
present invention, an ink cartridge comprises a frame, a
movable member, and a partitioning plate. At least the
frame defines an ink chamber therein and the ink cham-
ber is configured to store ink therein. The movable mem-
ber is configured to move within the ink chamber. The
partitioning member extending from the frame towards
the movable member and comprises a plurality of pro-
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jections extending from a surface of the partitioning mem-
ber toward the movable member.

[0010] According to a further embodiment of the
present invention, an ink cartridge comprises a frame,
movable member, and a partitioning plate. At least the
frame defines an ink chamber therein and the ink cham-
ber is configured to store ink therein. The movable mem-
ber is configured to move within the ink chamber. The
partitioning member extending from the frame towards
the movable member and has atleast one groove formed
therein. The atleast one groove is bound by a first portion,
a second portion opposite the first portion. A base con-
nected to the first portion and the second portion and
faces toward an opening of the at least one groove, and
is exposed in a direction toward the movable member.
[0011] Other objects, features, and advantages of em-
bodiments of the present invention will be apparent to
persons of ordinary skill in the art from the following de-
scription of preferred embodiments with reference to the
accompanying drawings.

BRIEF DESCRIPTION OF DRAWINGS

[0012] For a more complete understanding of the
present invention, the needs satisfied thereby, and the
objects, features, and advantages thereof, reference
now is made to the following description taken in con-
nection with the accompanying drawings.

[0013] Figs. 1(A) and 1(B) are a perspective view of a
front side and a rear side, respectively, of an ink cartridge
10, according to the present invention.

[0014] Fig. 2 is an exploded, perspective view of the
ink cartridge of Figs.1(A) and 1(B).

[0015] Fig. 3 is a side view of the ink cartridge of Fig.
(A) and 1(B).
[0016] Fig. 4 is anenlarged, perspective view of anink

container, according to an embodiment of the present
invention.

[0017] Fig. 5 is a side view showing an internal struc-
ture of the ink container of Fig. 4.

[0018] Fig. 6 is an exploded, perspective view of the
ink container of Fig. 4.

[0019] Fig. 7 is an exploded, perspective view of the
ink container of Fig. 4.

[0020] Fig.8is aperspective view of an arm, according
to an embodiment of the present invention.

[0021] Fig. 9 is a perspective view of a supporting
block, according to an embodiment of the present inven-
tion.

[0022] Fig. 10 is a cross-sectional view of the ink car-
tridge of Fig. 6 taken along a line X-X.

[0023] Fig. 11 is a cross-sectional view of the ink car-
tridge of Fig. 6 taken along a line XI-XI.

[0024] Fig. 12 is an enlarged, perspective view of a
leading end of a reinforcing plate, according to an em-
bodiment of the present invention.

[0025] Fig. 13 is a pattern diagram of the leading end
of the reinforcing plate viewed from a direction indicated

10

15

20

25

30

35

40

45

50

55

by an arrow in Fig. 12.

[0026] Fig. 14 is a cross-sectional view of the leading
end of the reinforcing plate taken along the line XIV-XIV
in Fig. 10.

[0027] Fig. 15 is a cross-sectional view of the leading
end of the reinforcing plate taken along the line XV-XV
in Fig. 11.

[0028] Fig. 16 is an enlarged view of a portion XVI in
Fig. 4.
[0029] Fig. 17 is a pattern diagram showing the leading

end of the reinforcing plate provided with penetrating por-
tions.

[0030] Fig. 18isa pattern diagram showing the leading
end of the reinforcing plate in which an intersection be-
tween afirst edge and second edges and an intersection
between a first edge and second edges are chamfered.
[0031] Fig. 19is a pattern diagram showing the leading
end of the reinforcing plate in which a curved portion is
formed thereon.

DETAILED DESCRIPTION OF EMBODIMENTS

[0032] Embodiments of the presentinvention and their
features and technical advantages may be understood
by referring to Figs. 1(A)-19, like numerals being used
for like corresponding portions in the various drawings.

[0033] ReferringtoFigs. 1(A)and 1(B), anink cartridge
10 may be configured to be removably mounted to an
ink jet recording apparatus (not shown), such as an ink
jetprinter. For example, ink cartridge 10 may be mounted
in a cartridge storage section (not shown) of the recording
apparatus when ink cartridge 10 is inserted in a direction
of insertion 30.

[0034] The ink cartridge 10 may have a substantially
flat, hexahedron shape, e.g., a substantially rectangular,
parallelepiped shape, and may be more narrow in a
widthwise direction, as indicated by an arrow 31, than in
a height direction, as indicated by an arrow 32, and a
depth direction, as indicated by an arrow 33. Referring
to Figs. 1(A)-2, the ink cartridge 10 may comprise an ink
container 20, a case, e.g., a housing 26, a movable mem-
ber, e.g., a slider 27, and a pair of coil springs 23 and 24,
in which the housing 26 and the slider 27 may form an
outer shell of the ink cartridge 10. The ink container 20
may comprise a frame 50, an air communication valve
80, and an ink supply valve 90.

[0035] The housing 26 may be configured to protect
the ink container 20. For example, each portion of the
ink container 20 other than a front surface 41 may be
covered by the housing 26. The housing 26 may comprise
a first cover 21 and a second cover 22 configured to en-
close the ink container 20. The first cover 21 may be
attached to a right side surface 46 of the ink container
20 via a plurality of engaging claws 12 positioned on the
inner surface of the firstcover 21, which engage engaging
grooves 13 positioned on the ink container 20. Accord-
ingly, the right side surface 46 of the ink container 20 is
covered by the first cover 21. Similarly, the second cover



5 EP 2 095 962 A1 6

22 is attached to a left side surface 45 of the ink container
20, such that the left side surface 45 of the ink container
20 is covered by he second cover 22. The covers 21 and
22 may have a shape which allows covers 21 and 22 to
avoid interfering with the frame 50, the air communication
valve 80, and the ink supply valve 90.

[0036] The slider 27 may be configured to protect the
air communication valve 80 and the ink supply valve 90.
The slider 27 may be removably attached to the ink con-
tainer 20, and an inner surface of the slider 27 may con-
tact the coil springs 23 and 24. The coil spring 23 may
be mounted to a spring receiver 23A formed at the upper
portion of the front surface 41 of the ink container 20, the
coil spring 24 may be mounted to a spring receiver 24A
formed at the bottom portion of the front surface 41, and
the engaging claws 15 and 16 may engage a pair of en-
gaging grooves 17 and 18, respectively, positioned on
the slider 27, such that a front portion 28 of the housing
26 is covered by the slider 27.

[0037] The ink container 20 may comprise frame 50,
an arm 70, a supporting block 170, a protecting member
150, the air communication valve 80, the ink supply valve
90, and at least one film 65, e.g., a pair of films 65. The
frame 50 may be a housing of the ink container 20, which
defines surfaces 41-46. The frame 50 may comprise a
translucent resin, e.g., a transparent resin, and may be
formed by injection molding. For example, the frame 50
may comprise polypropylene, polyacetal, nylon, or the
like, or any combinations thereof.

[0038] The frame 50 may comprise an outer peripheral
wall 51 and a plurality of inner walls 52. The inner walls
52 are arranged inside the outer peripheral wall 51. The
outer peripheral wall 51 and the inner walls 52 may be
integral with the frame 50. The outer peripheral wall 51
and the inner walls 52 may extend from the left side sur-
face 45 to the right side surface 46 of the ink container
20. The outer peripheral wall 51 may be positioned in an
annular shape along the front surface 41, the upper sur-
face 43, the rear surface 42, and the lower surface 44 to
define a space in the interior thereof. Accordingly, an
opening 57 may be positioned on each of the left side
surface 45 and the right side surface 46 of the frame 50.
[0039] The pair of films 65, e.g., translucent films, may
be connected to, e.g., adhered to, the left side surface
45 and theright side surface 46, respectively, of the frame
50 via an adhesion method, e.g., a thermal adhesion
method. More specifically, the films 65 may be adhered
to both end portions of the outer peripheral wall 51 in the
widthwise direction 31. Accordingly, the openings 57 are
covered by the films 65, and a space surrounded by the
outer peripheral wall 51 and the films 65 is defined as an
ink chamber 100. Alternatively, a box-shaped frame
which is opened on one side only may be employed in-
stead of the frame 50. In this case, the ink chamber 100
is defined by the film 65 adhered on the opened side of
the box shaped frame.

[0040] The inner walls 52 may be surrounded by the
outer peripheral wall 51. The frame 50 may comprise a
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partitioning panel 53 which partitions an upper space of
the ink chamber 100 at the center in the widthwise direc-
tion 31 integrally with the outer peripheral wall 51. The
inner walls 52 may be integral with the outer peripheral
wall 51 or the partitioning panel 53. The films 65 may be
adhered to the inner walls 52 at the both end portions in
the widthwise direction 31. Accordingly, inward deforma-
tion of the films 65 may be prevented or suppressed.
Moreover, although the first cover 21 and the second
cover 22 may deform toward the ink container 20, defor-
mation of the first cover 21 and the second cover 22 may
be prevented or suppressed by the inner walls 52. Con-
sequently, the ink container 20 and the films 65 may not
be damaged. The lower portion of the ink chamber 100,
e.g., a space 102, below the partitioning panel 53 may
not be partitioned in the widthwise direction 31.

[0041] Referring to Figs. 4-6, the ribs 107-112 may be
positioned within a range surrounded by the wall 51. Re-
ferring to Figs. 10 and 12, the frame 50 may comprise a
reinforcing plate 53 which partitions an upper space of
the ink chamber 100 at the center in the widthwise direc-
tion 31 integrally with the wall 51. The ribs 107-112 may
be integral with the wall 51 or the reinforcing plate 53.
Consequently, the wall 51 may be reinforced by the re-
inforcing plate 53 or the ribs 107-112. The films 65 also
may be adhered to the ribs 107-112 at the both end por-
tions in the widthwise direction 31. Referring to Fig. 7,
the lower portion of the ink chamber 100, e.g., a space
102, below the partitioning panel 53 may not be parti-
tioned in the widthwise direction 31.

[0042] A bearing plate 74 may be positioned at the
center of the wall 51 in the widthwise direction and may
protrude therefrom. The bearing plate 74 may be posi-
tioned on the wall 51 at a position adjacent to a corner
defined by the front surface 41 and the lower surface 44.
The bearing plate 74 may be positioned at the end portion
on the right side surface 46 side of the wall 51, and may
protrude therefrom. The bearing plate 74 may have a
bearing 67, e.g., a circular bearing, positioned on the
surface of the side of the left side surface 45. A shaft 77,
e.g., a shaft having a column shape, may be fitted to the
bearing 67, and a shaft opening 78 of the arm 70 may
be fitted on the shaft 77. Accordingly, the arm 70 may be
arranged substantially at the center of the frame in the
widthwise direction 31. The other end of the shaft 77 may
be supported by the supporting block 170.

[0043] An ink injection portion 105 may be positioned
at the rear surface 42 of the frame 50. The ink injection
portion 105 may have a circular hole formed there-
through, which may allow fluid communication between
the rear surface 42 and the ink chamber 100. The ink
injection portion 105 may be integral with the frame 50
adjacent to the leading end of the rear surface 42. The
ink injection portion 105 communicates with the ink
chamber 100. Ink is injected into the ink chamber 100
through the ink injection portion 105.

[0044] The front surface 41 of the frame 50 may have
translucent portion 140 extending therefrom. The trans-
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lucent portion 140 may be used to detect the amount of
ink stored in the ink chamber 100. The translucent portion
140 may be integral with the frame 50, and may comprise
the same material as the frame 50. The translucent por-
tion 140 may be irradiated with light by an optical sensor,
such as photo interrupter, attached to the recording ap-
paratus. The optical sensor has a light-emitting element
and a light-receiving element. In this embodiment, the
side wall 140B may be irradiated with light emitted from
the light-emitting element and detected light which pass-
es through the side wall 140B may be received by the
light-receiving element.

[0045] The translucent portion 140 may protrude out-
ward from a portion of the front surface 41 adjacent to
the middle portion thereof. The translucent portion 140
may be defined by five wall surfaces forming a substan-
tially rectangular shape, and the space 142 may corre-
spond to an interior thereof, and may have a hollow rec-
tangular box shape. For example, the translucent portion
140 may be defined by a front wall 140A extending in
parallel to the front surface 41, a pair of side walls 140B,
an upper wall 140C, and a lower wall 140D. The width
of the front wall 140A may be less than the width of the
front surface 41.

[0046] The air communication valve 80 may be posi-
tioned above the translucent portion 140. The air com-
munication valve 80 may be configured to selectively
open and close a through hole 81 to allow fluid commu-
nication with the atmosphere. The air communication
valve 80 may comprise a valve body 87, a spring 86, a
sealing member 83, and a cap 85. The air communication
valve 80 may open the through hole 81 hermetically when
the ink cartridge 10 is mounted to the recording appara-
tus, and when the ink cartridge 10 is not mounted to the
recording apparatus, the air communication valve 80 may
close the through hole 81. Alternatively, the air commu-
nication valve 80 may be replaced by a vinyl adhesive
tape or film.

[0047] The ink supply valve 90 may be positioned be-
low the translucent portion 140. The ink supply valve 90
may be configured to selectively open and close a
through hole 91 to allow ink to be dispensed from an
interior of ink chamber 100 to an exterior of ink chamber
100. The ink supply valve 90 may comprise a valve body
97, a spring 96, a spring receiver 94, a sealing member
93, and a cap 95. The ink supply valve 90 may close the
through hole 91 when the ink cartridge 10 is not mounted
to the recording apparatus, and may open the through
hole 91 when the ink cartridge is mounted to the recording
apparatus and an ink needle (not shown) applies a force
to ink supply valve 90, such that ink flows from the ink
chamber 100 to the recording apparatus via the needle.
[0048] The arm 70 may be used to determine whether
the amount of ink in the ink chamber 100 is greater than
a predetermined or a sufficient amount of ink. The arm
70 may comprise a signal blocking portion 72 which may
be positioned at a first end of the arm 70. The signal
blocking portion 72 may be configured to be positioned
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within the inner space 142 or outside the inner space 142
based on the amount of ink in the ink chamber 100. The
arm 70 also may comprise a float portion 73 positioned
at a second end of the arm 70. The arm 70 may have a
shaft hole 78 formed therethrough at substantially a cent-
er thereof. The shaft 77 may be inserted into the shaft
hole 78. The shaft 77 may be configured to rotatably sup-
port the arm 70, and may be supported by the bearing
67 positioned on the bearing plate 74 atafirstend thereof,
and by the supporting block 170 at second end thereof.
The arm 70 may be rotatably supported by the shaft 77
to be pivotable in the first direction and the second direc-
tion, which is perpendicular to the widthwise direction.
The shaft 77 may be separate from or integral with the
arm 70.

[0049] The interior of the float portion 73 may be hol-
low, and may float on ink. Alternatively, the float portion
73 may have a specific gravity which is less than the
specific gravity of ink. Therefore, the float portion 73 may
be displaced upward when a level of the ink in the cham-
ber 100 is reduced to be lower than a predetermined ink
level, and the arm 70 rotates in accordance with the
movement of the float portion 73. In this embodiment,
the float portion 73 may be configured to allow a second
portion 76 from the shaft hole 78 to the float portion float
in the ink.

[0050] The signal blocking portion 72 may be config-
ured toindicate whether the amount ofinkin the ink cham-
ber 100 is less than a sufficient amount of ink. When the
arm 70 is rotated clockwise in Fig. 5, the signal blocking
portion 72 moves into the space 142 of the translucent
portion 140. The signal blocking portion 72 may contact
the inner surface of the bottom wall 140D of the translu-
cent portion 140 to prevent the further rotation thereof,
and to position the arm 70 in the first position. When the
arm 70 is rotated counterclockwise in Fig. 5, the signal
blocking portion 72 moves away from the inner surface
of the bottom wall 140D to position the arm 70 in a second
position.

[0051] In this embodiment, a second portion 76 of the
arm 70 may have a weight which is greater than a weight
of a first position 75 of the arm 70 extending from the
shaft hollow 78 toward the signal blocking portion 72,
such that in air, the second portion 76 is heavier than the
first portion 75. Consequently, when the amount of ink
within in the ink chamber 100 is relatively low, the arm
70 rotates counterclockwise in Fig. 5 about the shaft 77,
and the signal blocking portion 72 moves out of the space
142 of the translucent portion 140 to indicate that the
amount of ink in the ink chamber 100 is less than a suf-
ficient amount of ink.

[0052] When the float portion 73 is positioned in the
ink, a buoyancy is generated at the float portion 73, such
that the arm 70 rotates clockwise in Fig. 5 about the shaft
77, and the signal blocking portion 72 moves into the
space 142, which indicates that the amount of ink in the
ink chamber 100 is greater than the predetermined
amount of ink. Alternatively, the arm 70 may be replaced
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by a floating member (not shown) to provide an indication
as to whether the amount of ink in the ink chamber is
greater than a sufficient amount of ink.

[0053] The first portion 75 may comprise a first sub-
portion 63 and a second sub-portion 62. Each of the first
and second sub-portions 63 and 62 has a first end and
a second end. The first end of the first sub-portion 63
may be connected to the signal blocking portion 72, the
second end of the first sub-portion 63 may be connected
toafirstend of the second sub-portion 62, and the second
end of the second sub-portion 63 may be connected to
the shaft hole. The first sub portion 62 and the second
sub portion 63 may form an acute angle corner therebe-
tween, and the corner of the first sub portion 62 and the
second sub portion 63 may comprise the bent portion 71.
[0054] The first portion 75 may be a thin plate. For ex-
ample, the first portion 75 may have a shape extending
in a predetermined direction indicated by an arrow 35.
The first portion 75 may comprise a first rib 64 positioned
along the longitudinal direction of the first portion 75. The
first rib 64 may be positioned on both the left side surface
and the right side surface of the first portion 75. The first
portion 75 is reinforced by the rib 64.

[0055] Forexample,the projections 61,68, and 69 may
extend from the first plane surface 66 of the first portion
75 in a direction parallel to a direction in which the first
portion 75 pivots between a first position and a second
position in a second direction. The projections 65 may
break or pop a film of ink formed between the first portion
75 and the surface of ink, or may prevent the film of ink
from being formed between the first portion 75 and the
surface of ink. Each of the plurality of projections 61, 68,
and 69 may have a base connected to the first plane
surface 66 and a peak. Moreover, a thickness of the base
may be greater than a thickness of the peak. The projec-
tions 61, 68, and 69 are disposed at a predetermined
interval from a portion adjacent to the shaft hole 78 to a
portion adjacent to the signal blocking portion 72. The
projection provided on the first plane surface 66 on the
upper side of the first portion 75 projects toward the lead-
ing end 59 of the reinforcing plate 53. The projections 68
provided on the first plane surface 66 on the lower side
of the first portion 75 projects toward upper ends 159 of
supporting portions 189 of the supporting block 170 (see
Fig. 9). The projection 61 provided on the first plane sur-
face 66 of the first portion 75 on the float portion 73 side
projects toward the rear surface 42.

[0056] The protecting member 150 may be attached
around the arm 70. The protecting member 150 may be
fabricated by bending a linear steel member, such as a
wire or a line. The protecting member 150 may comprise
a U-shaped portion 150A bent into a U-shape (see Fig.
7). The protecting member 150 may be fixed to the frame
50 by engaging the U-shaped portion 150A with a hook
131 formed on the protecting member 150 and inserting
an end portion 150B of the frame 50 into a hole (not
shown) formed in the bearing plate 74 and a hole 183
formed on the supporting block 170, respectively.
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[0057] The supporting block 170 may be configured to
support the shaft 77 (see Fig. 7) and the films 65, such
that the support block 170 may prevent the films 165 from
deforming inwardly, which may maximize a storage ca-
pacity of the ink chamber 100. The supporting block 170
may be positioned at the lower portion of the ink chamber
100 in the space 102, and may be configured to be re-
movably mounted to the frame 50. Alternatively, the sup-
porting block 170 may be formed integrally with the frame
50.

[0058] The supporting block 170 may comprise a plate
and a plurality of ribs 174-177. The plate 171 and the ribs
174-177 may be integral and may comprise the same
material as the frame 50. The rib 174 and the rib 175 may
be positioned on a first surface 172 of the plate 171 and
may protrude in the vertical direction. The ribs 174 and
175 may have an L-shape. In this embodiment, the rib
174 and the rib 175 may be separated and may define
an opening 179 therebetween, e.g., a substantially C-
shaped opening. In this embodiment, the first portion 75
of the arm 70 may be inserted into the opening 179, such
that the arm 70 is pivotable or movable within the range
of the opening 179.

[0059] The supporting block 170 may have a support-
ing portion 189 extending from the rib 175 substantially
in the horizontal direction. The supporting portion 189
may extend from a substantially center portion of the rib
175 in the direction opposite to the rib 174. The support-
ing portion 189 may comprise the rib 176 and the rib 177.
The rib 176 and the rib 177 may be separated from each
other to be positioned dispersedly in the space 102.
[0060] The reinforcing plate 53 may be a plate-shaped
member for reinforcing the frame 50. The reinforcing
plate 53 may have a substantially trapezoidal shape com-
prising an upper side which contacts the rib 111 and a
lower side which contacts the wall 51 on the front surface
41. The reinforcing plate 53 may attach to an inner wall
surface 55 of the wall 51 on the front surface 41, the inner
wall surface 55 on the upper surface 43, and the inner
wall surface 55 on the rear surface 42. The inner wall
surface 55 may positioned immediately above the ink
injection portion 105.

[0061] The leading end 59 of the reinforcing plate 53
may be configured to extend from the inner wall surface
55 toward the rib 111 via the rib 110. The leading end 59
may extend obliquely upward from the back surface 42
toward the front surface 41. In this embodiment, the lead-
ing end 59 may be slanted and may extend substantially
parallel to the direction of extension 37 of the arm 70,
e.g., the leading end 59 of the reinforcing plate 53 may
extend in the direction in which the first portion 75 pivots.
[0062] The reinforcing plate 53 may comprise the ribs
107-112 extending upright from the left side surface 145
and the right side surface 146. Therefore, the reinforcing
plate 53 may be positioned at the center of the frame 50
in the widthwise direction 31. The arm 70 may be posi-
tioned substantially at the center of the frame 50 in the
widthwise direction 31 by the bearing plate 74 arranged
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on the right side surface 46 of the arm 70 and the sup-
porting block 170 arranged on the left side surface 45 of
the arm 70 when the shaft 77 is inserted into the shaft
hole 78. In other words, the leading end 59 of the rein-
forcing plate 53 may be positioned on a level flush with
a surface of rotation of the arm 70. The plane of rotation
of the arm 70 is a plane defined by a trajectory of the first
portion 75 when the arm 70 is rotated.

[0063] The leading end 59 of the reinforcing plate 53
may have a first plurality of recesses 121, 123, 125, and
127, and a second plurality of recesses 122, 124, and
126. The first recesses 121, 123, 125, and 127 are po-
sitioned on the left side surface 145 of the reinforcing
plate 53, and the second recesses 122, 124, and 126 are
positioned on the right side surface 146 of the reinforcing
plate 53. The first recess 121, the second recess 122,
and the first recess 123 are positioned on the leading
end 59 between the rib 111 and the rib 109 in sequence
from the front surface 41 to the back surface 42. The
second recess 124, the first recess 125, the second re-
cess 126, and the first recess 127 are positioned on the
leading end 59 between the rib 109 and the rib 110 in
sequence. Consequently, the first recesses 121, 123,
125, and 127 and the second recess 122, 124, and 126
are arranged in the longitudinal direction 39 alternately
onthe left side surface 145 and the right side surface 146.
[0064] The first recess 127 may be positioned on the
left side surface 145 of the leading end 59 of the rein-
forcing plate 53. The first recess 127 extends in a direc-
tion of thickness 40 of the reinforcing plate 53 from the
left side surface 145. Thefirstrecess 127 may be shaped,
such that a portion of the left side surface 145 of the
leading end 59 is cut off toward the right side surface
146. The leading end 59 of the reinforcing plate 53 may
be formed with a vertical portion 135 and a slanted portion
136. The vertical portion 135 may be positioned substan-
tially at the center of the reinforcing plate 53 in the direc-
tion of thickness 40, and may extend in a direction of
height 32. The slanted portion 136 may be inclined ob-
liquely upward from the upper end of the vertical portion
135 toward the left side surface 145. The depth of the
first recess 127 of the reinforcing plate 53 in the direction
of thickness 40 is set, such that the vertical portion 135
is positioned on the side of the right side surface 146 of
a vertical portion 139 of the recess 126 which is adjacent
to the first recess 127 (see Fig. 13). The first recesses
121,123, and 125 may have the same shape as the first
recess 127.

[0065] The second recess 126 may be positioned on
the right side surface 146 on the leading end 59 of the
reinforcing plate 53. The second recess 126 extends in
the direction of thickness 40 of the reinforcing plate 53
from the right side surface 146. The second recess 126
may be shaped, such that a portion of the right side sur-
face 146 of the leading end 59 of the reinforcing plate 53
is removed toward the left side surface 145. The vertical
portion 139 may be positioned substantially at the center
of the reinforcing plate 53 in the direction of thickness
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40, and may extend in the direction of height 32. The
slanted portion 138 may be slanted obliquely upward
from the upper end of the vertical portion 139 toward the
right side surface 146. The depth of the second recess
126 of the reinforcing plate 53 in the direction of thickness
40 may be selected, such that the vertical portion 139 is
positioned on the left side surface 145 with respect to the
vertical portion 135 of the first recess 127 which is adja-
cent to the second recess 126. The second recess 122
and 124 may have substantially the same shape as the
second recess 126.

[0066] The leading end 59 of the reinforcing plate 53
is provided with the first recesses 125 and 127 and the
second recesses 124 and 126, such that the leading end
59 is formed with second edges 212 and 214 and third
edges 206-209. These edges are a portion of the periph-
eral edge of the leading end 59 which comprises the lead-
ing end surface 58 of the reinforcing plate 53. The second
edges 212 and 214 are peripheral edges of the leading
end 59 which have a second component. The second
component may be a component extending in the direc-
tion of thickness of the reinforcing plate 53 among direc-
tion components 40 of the peripheral edge of the leading
end 59. In other words, the edges which comprise the
leading end surface 58 and have a component extending
in the direction of thickness 40 correspond to the second
edges 212 and 214. In this embodiment, the vertical por-
tions 135 of the first recesses 125 and 127 are arranged
on the right side surface 146 with respect to the vertical
portions 139 of the second recesses 124 and 126. In
other words, the vertical portions 139 of the second re-
cesses 124 and 126 are arranged on the left side surface
145 with respect to the vertical portions 135 of the first
recesses 125 and 127. Therefore, the second edges 212
extend to the right side surface 146 with respect to the
vertical portion 139. The second edges 214 extend to the
left side surface 145 with respect to the vertical portions
135. The third edges 207 and 209 are edges which com-
prise the leading end of the vertical portion 135. The third
edges 206 and 208 are edges which comprise the leading
end of the vertical portion 139. The third edges 207 and
209 may intersect with the second edges 212 provided
on the left side surface 145 of the reinforcing plate 53.
The third edges 206 and 208 may intersect with the sec-
ond edges 214 provided on the right side surface 146 of
the reinforcing plate 53.

[0067] The leading end 59 of the reinforcing plate 53
may have slanted surfaces 128 extending in the longitu-
dinal direction 39 at both sides in the direction of thick-
ness 40. The slanted surfaces 128 are formed by cham-
fering the edges of the leading end 59 extending in the
longitudinal direction 39. The slanted surfaces 128 are
provided and slant obliquely upward with respect to the
leading end surface 58 of the reinforcing plate 53. The
slanted surfaces 128 on the left side surface 145 extend
obliquely upward from the leading end surface 58 toward
the left side surface 145. Because the inclined surfaces
128 are formed at the leading end 59, the leading end
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59 is formed with first edges 211 on the inner side of the
reinforcing plate 53 with respect to the left side surface
145 in the direction of thickness 40. The slanted surfaces
128 on theright side surface 146 extend obliquely upward
from the leading end surface 58 toward the right side
surface 146. Because the inclined surfaces 128 are
formed on the leading end 59, the leading end 59 is
formed with first edges 213 on the inner side of the rein-
forcing plate 53 with respect to the right side surface 146
in the direction of thickness 40.

[0068] The first edges 211 and 213 may comprise a
portion of the peripheral edge of the leading end 59 which
comprises the leading end surface 58 of the reinforcing
plate 53. The first edges 211 and 213 are edges of the
leading end 59 having the first component. The first com-
ponent may be a component extending in the longitudinal
direction 39 among direction components of the periph-
eral edge of the leading end 59. The leading end 59 is
formed with two first edges 211. The first edges 211 on
the left side surface 145 are formed between the rib 109
and one of the second edges 212 formed by the first
recess 125 and between the other second edges 212
formed by the first recess 125 and the second edges 212
formed by the first recess 127. The first edges 213 on
the right side surface 146 are formed between the second
edges 214 formed by the second recess 124 and one of
the second edges 214 formed by the second recess 126
and between the other second edges 214 formed by the
second recess 126 and the rib 110.

[0069] The leading end 59 of the reinforcing plate 53
is formed with corner portions 226 by intersections of the
first edges 211 and the second edges 212. The leading
end 59 of the reinforcing plate 53 is formed with corner
portions 225 by intersections of the first edges 213 and
the second edges 214. The corner portions 226 each are
formed by the first edge 211 and the second edges 212
intersecting substantially orthogonally to each other, and
the corner portions 225 each are formed by the first edge
213 and the second edges 214 intersecting substantially
orthogonally to each other. The first edges 211 and the
second edges 212 are continued via the corner portions
226. Therefore, the peripheral edges (firstedges 211) on
the left side surface 145 of the leading end surface 58
extending in the longitudinal direction 39 are bent in the
direction of thickness 40 via the corner portions 226. The
first edges 213 and the second edges 214 are continued
via the corner portions 225. Therefore, the peripheral
edges (first edges 213) on the right side surface 146 of
the leading end surface 58 extending in the longitudinal
direction 39 are bent in the direction of thickness 40 via
the corner portions 225. In this embodiment, the corner
portions 225 and 226 are provided on the leading end
59. Nevertheless, the intersecting portions between the
first edges 213 and the second edges 214 and the inter-
secting portions between the first edges 213 and the sec-
ond edges 214 may be chamfered.

[0070] As described above, the first edges 211 and
213 are provided on the leading end 59 by the inclined
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surfaces provided on the leading end 59. The second
edges 212 and 214 are provided on the leading end 59
by the first recesses 125 and 127 and the second recess-
es 124 and 126 provided on the leading end 59. Accord-
ingly, the leading end surface 58 having the peripheral
edge including the pair of first edges 211 and 213, the
second edges 212 and 214, and the third edges 206-209
are formed on the leading end 59 of the reinforcing plate
53. As described above, because the third edges 207
and 209 are provided on the right side surface 146 with
respect to the third edges 206 and 208 in the direction
of thickness 40, the leading end surface 58 includes an
S-shape repetitively continuing in the longitudinal direc-
tion 39 (see Fig. 13).

[0071] The corner portions 226 are provided at posi-
tions where the first edges 211 intersect with the second
edges 212, and the corners 225 are provided at positions
where the first edges 213 intersect with the second edges
214. Accordingly, the edges (211 and 213) on the leading
end surface 58 extending linearly in the direction of thick-
ness 40 are segmented.

[0072] Theleading end 59 and the leading end surface
56 of the reinforcing plate 53 positioned between the rib
111 and the rib 109 may be configured in the same man-
ner as the leading end 59 and the leading end surface
58 of the reinforcing plate 53 positioned between the rib
109 and the rib 110. Accordingly, the first edge 201 ex-
tending linearly in the longitudinal direction 39 is seg-
mented by the second edges 202 extending in the direc-
tion of thickness 40. Moreover, the first edge 203 extend-
ing linearly in the longitudinal direction 39 is segmented
by the second edges 204 extending in the direction of
thickness 40.

[0073] In this embodiment, the four recesses (first re-
cess 121, second recess 122, first recess 123, and a
recess not shown) are provided between the rib 111 and
the rib 109, and the four recesses (second recess 124,
firstrecess 125, second recess 126, and first recess 127)
are provided between the rib 109 and the rib 110. Nev-
ertheless, the number of recesses in the invention is not
limited thereto, and the number of recesses arranged on
the leading end 59 of the reinforcing plate 53 may be
changed as needed according to the distance between
the rib 111 and the rib 109, the distance between the rib
109 and the rib 110, the dimensions of the recesses, and
the like.

[0074] Referring to Fig. 16, the upper ends 159 of the
supporting portions 189 of the supporting block 170 will
be described. As shown in Fig. 16, the upper ends 159
of the supporting portions 189 are arranged substantially
just under the first portion 75 of the arm 70 by the sup-
porting block 170 attached to the frame 50. Specifically,
the upper ends 159 of the supporting portions 189 are
arranged on a level flush with the surface of rotation of
the arm 70. In this case, the upper ends 159 of the sup-
porting portions 189 extend substantially in parallel with
the direction of extension of the second sub-portion 63
(see Fig. 16) of the arm 70. Accordingly, the upper ends
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159 of the supporting portions 189 are arranged substan-
tially just under the projections 68 (see Fig. 8) provided
on the first plane surface 66 on the lower side of the first
portion 75.

[0075] Fourrecesses 151-154 are provided on the up-
per ends 159 of the supporting portions 189. More spe-
cifically, the recesses 151 and 152 are provided on the
upper ends 159 of the supporting portions 189 between
the rib 175 and the rib 176. The recesses 153 and 154
are provided on the upper ends 159 of the supporting
portions 189 between the rib 176 and the rib 177. The
recesses 151 and 153 are provided on the upper ends
159 of the supporting portions 189 on the left side surface
45 side. The recesses 152 and 154 are provided on the
upper ends 159 of the supporting portions 189 on the
right side surface 46 side. The recesses 151 and 153
may have substantially the same shape as the firstrecess
127 (see Fig. 14) inverted upside down. The recesses
152 and 154 may have substantially the same shape as
the second recess 126 (see Fig. 15) inverted upside
down. The upper ends 159 are provided with inclined
surfaces 181 which are the same as the inclined surfaces
128. Accordingly, upper end surfaces 156 are formed on
the upper ends 159 of the supporting portions 189. The
upper end surfaces 156 are formed on the upper ends
159 so as to include first edges 231 (and second edges
232 as part of the peripheral edge. The first edges 231
are edges extending in the longitudinal direction 137 of
the supporting portions 189. The second edges 232 are
edges extending in the direction of thickness 40 of the
supporting portions 189. The peripheral edges (first edg-
es 231) of the upper end surfaces 156 extending in the
longitudinal direction 137 are bent from the longitudinal
direction 137 in the direction of thickness 40 by the first
edges 231 and the second edges 232 intersecting with
each other. Accordingly, the peripheral edges (firstedges
231) of the upper end surfaces 156 extending linearly in
the longitudinal direction 137 are segmented at positions
intersecting with the second edges 232.

[0076] As described above, the edge of the leading
end 59 of the reinforcing plate 53 extending in the longi-
tudinal direction 39 is bent from the longitudinal direction
39 in the direction of thickness 40 (see Fig. 12). More
specifically, the first edge 211 intersects with the second
edges 212, the first edge 213 intersects with the second
edges 214, the first edge 201 intersects with the second
edges 202, and the first edge 203 intersects with the sec-
ond edges 204. Therefore, the tendency of an ink film to
be formed between the leading end 59 of the reinforcing
plate 53 and the first portion 75 of the arm 70 is reduced.
Consequently, operation of the arm 70 is prevented from
being hindered by the ink film, and the arm 70 may pivot
smoothly.

[0077] The edges of the upper ends 159 of the sup-
porting portions 189 extending in the longitudinal direc-
tion 137 are bent in the direction of thickness 40 (see Fig.
16). More specifically, the first edges 231 intersect with
the second edges 232. Therefore, the tendency of an ink
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film to be formed between the upper ends 159 of the
supporting portions 189 and the first portion 75 of the
arm 70 is reduced.

[0078] The leading end 59 of the reinforcing plate 53
is provided with corner portions 255 and 256. Therefore,
the tendency of an ink film to be formed is lower than the
case in which the portion where the first edges 211 in-
tersects with the second edges 212 and the portion where
the first edges 213 intersects with the second edges 214
are chamfered.

[0079] As described above, the leading end surface
58 may have an S-shape. Consequently, the edge of the
leading end 59 of the reinforcing plate 53 is not extended
linearly in the direction of thickness 40. Therefore, the
tendency of an ink film to be formed along the leading
end 59 is reduced.

[0080] In this embodiment, the projections 69 project-
ing toward the leading end 59 of the reinforcing plate 53
and the projections 68 projecting toward the upper ends
159 of the supporting portions 189 are provided on the
first portion 75 of the arm 70. Accordingly, the upper side
and the lower side of the first portion 75 are formed with
convexo-concave. Accordingly, the tendency of ink films
to be formed between the first portion 75 of the arm 70
and the leading end 59 of the reinforcing plate 53 and
between the first portion 75 and the upper ends 159 of
the supporting portions 189 is reduced.

[0081] Through portions 169 may be provided on the
leading end 59 of the reinforcing plate 53 instead of the
first recesses 121, 123, 125, and 127 and the second
recesses 122, 124, and 126. The through portions 169
are provided so as to penetrate through the leading end
59 between the left side surface 145 and the right side
surface 146 in the direction of thickness 40 of the rein-
forcing plate 53. The through portions 169 are arranged
in the longitudinal direction 39 of the reinforcing plate 53
at predetermined intervals. Accordingly, the leading end
59 of the reinforcing plate 53 is formed into a shape hav-
ing areas provided with the through portions removed
therefrom. Accordingly, the leading end 59 of the rein-
forcing plate 53 includes the through portions 169 and
projections 162 arranged alternately in the longitudinal
direction 39.

[0082] The leading end 59 of the reinforcing plate 53
is formed with second edges 165 by the provision of the
through portions 169. The second edges 165 comprise
a portion of the peripheral edge at the leading end of the
projections 162, and extend in the direction of thickness
40 between the left side surface 145 and the right side
surface 146.

[0083] The leading end of the projection 162 is formed
with first edges 164. A pair of the first edges 164 are
provided on both sides of the leading end 59 so as to
extend in the longitudinal direction 39. The pair of first
edges 164 and the second edges 165 intersecting with
the first edges 164 define a leading end surface 166 at
the leading ends of the projections 162. The leading end
surface 166 is segmented by the through portions 169
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with respect to the direction of thickness 40. In other
words, the first edges 164 extending in the longitudinal
direction 39 at the leading end surface 166 are segment-
ed by the through portions 169. Accordingly, the tenden-
cy of an ink film to be formed along the leading end 59
of the reinforcing plate 53 is reduced.

[0084] The corner portions 225 and 226 do not neces-
sarily have to be provided on the leading end 59 of the
reinforcing plate 53. In other words, as shown in Fig. 18,
the intersection between the first edge 211 and the sec-
ond edges 212 and the intersection between the first
edge 213 and the second edges 214 may be chambered.
[0085] Inthisembodiment, the mode in which the lead-
ing end surface 58 is formed into an S-shape has been
described. However, the leading end surface 58 may be
formed into a shape other than the S-shape (see Fig. 19,
for example). The leading end 59 of the reinforcing plate
53 shown in Fig .19 is provided with curved portions 217
on both sides in the direction of thickness 40. The curved
portion 217 is formed so as to remove the leading end
surface 58 in an arcuate shape. With the provision of the
curved portions 217 on the leading end surface 58, the
first edges 221 and 223 extending in the longitudinal di-
rection 39 are segmented by the second edges 222 and
224,

[0086] While the invention has been described in con-
nection with embodiments of the invention, it will be un-
derstood by those skilled in the art that variations and
modifications of the embodiments described above may
be made without departing from the scope of the inven-
tion. Other embodiments will be apparent to those skilled
in the art from a consideration of the specification or from
a practice of the invention disclosed herein. It is intended
that the specification and the described examples are
consider exemplary only, with the true scope of the in-
vention indicated by the following claims.

Claims
1. Anink cartridge comprising:

a frame, wherein at least the frame defines an
ink chamber therein, and the ink chamber is con-
figured to store ink therein;

a translucent portion extending from the frame
in a first direction, wherein the translucent por-
tion has an inner space formed therein, and the
inner space is configured to be in fluid commu-
nication with the ink chamber; and

a movable member configured to selectively
move within the ink chamber in a second direc-
tion between a first position and a second posi-
tion and in a third direction opposite the second
direction between the second position and the
first position based on an amount of ink in the
ink chamber, wherein the first direction is sub-
stantially perpendicular to the second direction
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and the third direction, and the movable member
comprises:

a signal blocking portion configured to be
positioned within the inner space of the
translucent portion;

an arm portion connected to the signal
blocking portion, wherein the arm portion is
positioned within the ink chamber and out-
side the translucent portion, and the arm
portion comprises a first portion and a sec-
ond portion, wherein the first portion is
raised with respect to the second portion in
one of the second direction and the third
direction.

The ink cartridge of claim 1, wherein the frame has
a reinforcing plate and the leading edge of said plate
is formed with first edges and second edges con-
nected to the first edges, and the first edge, and the
second edge are non-rounded edges.

The ink cartridge of claim 2, wherein the first portion
has a first surface and the second portion has a sec-
ond surface, and the first surface and the second
surface each have a substantially constant slope.

The ink cartridge of claim 1, wherein the arm further
comprises a third portion, and the third portion is
raised with respect to the second portion in one of
the second direction and the third direction, wherein
the first portion and the third portion are aligned in
the first direction.

The ink cartridge of claim 1, further comprising a par-
titioning member extending from the frame towards
the movable member, wherein the partitioning mem-
ber comprises a third portion and a fourth portion,
and the third portion is raised with respect to the
fourth portion, wherein a plane which is at least par-
allel to the first direction and the second direction
intersects each of the first portion, the second por-
tion, the third portion, and the fourth portion.

An ink cartridge comprising;

a frame, wherein at least the frame defines an
ink chamber therein, and the ink chamber is con-
figured to store ink therein; and

a movable member configured to move within
the ink chamber in a first direction and a second
direction opposite the first direction, wherein the
movable member comprises a plurality of pro-
jections, wherein each of the plurality of projec-
tions extend from a surface of the movable mem-
ber in one of the first direction and the second
direction.
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The ink cartridge of claim 6, further comprising a
translucent portion extending from the frame, where-
in the translucent portion has an inner space formed
therein, and the movable member comprises a signal
blocking portion and an arm portion connected to the
signal blocking portion, wherein the signal blocking
portion is configured to be positioned within the inner
space, and the arm portion is positioned outside the
inner space, wherein the plurality of projections ex-
tend from the arm portion.

The ink cartridge of claim 6, wherein each of the plu-
rality of projections has a particular surface, and the
surface and the particular surface each have a sub-
stantially constant slope.

The ink cartridge of claim 6, wherein the movable
member is configured to move in a first direction and
a second direction opposite the first direction, and
the plurality of projections comprises afirst projection
and a second projection, wherein the first projection
and the second projection are aligned in a direction
which is substantially perpendicular to the first direc-
tion and the second direction.

The ink cartridge of claim 6, further comprising a par-
titioning member extending from the frame towards
the movable member, wherein the partitioning mem-
ber comprises the plurality of particular projections,
and each of the plurality of particular projections ex-
tend from a surface of the partitioning member in the
second direction, wherein the plurality of projections
comprise a first projection and a second projection,
and the plurality of particular projections comprise a
third projection and a fourth projection, wherein a
plane which is at least parallel to the first direction
and the second direction intersects each of the first
projection, the second projection, the third projec-
tion, and the fourth projection.

An ink cartridge comprising;

a frame, wherein at least the frame defines an
ink chamber therein, and the ink chamber is con-
figured to store ink therein; and

a movable member configured to move within
the ink chamber in a first direction and a second
direction opposite the first direction, wherein the
movable member has at least one groove
formed therein, wherein the at least one groove
is bound by a first portion, a second portion op-
posite the first portion, and a base connected to
the first portion and the second portion, wherein
the base faces toward an opening of the at least
one groove, and the base is exposed in one of
the first direction and the second direction.

The ink cartridge of claim 11, further comprising a
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translucent portion extending from the frame, where-
in the translucent portion has an inner space formed
therein, and the movable member comprises a signal
blocking portion and an arm portion connected to the
signal blocking portion, wherein the signal blocking
portion is configured to be positioned within the inner
space, and the arm portion is positioned outside the
inner space, wherein the at least one groove is
formed in the arm portion.

The ink cartridge of claim 11, wherein the frame has
a reinforcing plate and the leading edge of said plate
is formed with first edges and second edges con-
nected to the first edges, and the base has a third
edge connected to the first edge and a fourth edge
connected to the second edge, wherein the first
edge, the second, edge, the third edge, and the
fourth edge are non-rounded edges.

The ink cartridge of claim 13, wherein the first portion
has a first surface, the second portion has a second
surface, and the base has a third surface, wherein
the first surface, the second surface, and the third
surface each have a substantially constant slope.

The ink cartridge of claim 14, wherein the at least
one groove comprises a first groove and a second
groove, and the first groove and the second groove
are aligned in a direction which is substantially per-
pendicular to the first direction and the second direc-
tion.

The ink cartridge of claim 11, further comprising a
partitioning member extending from the frame to-
wards the movable member, wherein the partitioning
member comprises at least one particular groove
formed therein, and the at least one groove compris-
es a first groove and a second groove, wherein the
at least one particular groove comprises a third
groove and a fourth groove, and a plane which is at
least parallel to the first direction and the second
direction intersects each of the first groove, the sec-
ond groove, the third groove, and the fourth groove.

An ink cartridge comprising;

a frame, wherein at least the frame defines an
ink chamber therein, wherein the ink chamber
is configured to store ink therein;

a movable member configured to move within
the ink chamber; and

a partitioning member extending from the frame
towards the movable member, wherein the par-
titioning member comprises a plurality of projec-
tions extending from a surface of the partitioning
member toward the movable member.

The ink cartridge of claim 12, wherein the partitioning
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member divides a portion of the ink chamber into a
first chamber portion and a second chamber portion.

The ink cartridge of claim 17, wherein each of the
plurality of projections has an edge which is connect-
ed to the surface, wherein the edge is a non-rounded
edge, and the surface is a non-curved surface.

The ink cartridge of claim 7, wherein each of the plu-
rality of projections has a particular surface, and the
surface and the particular surface each have a sub-
stantially constant slope.

The ink cartridge of claim 17, wherein the movable
member is configured to move in a first direction and
a second direction opposite the first direction, and
the plurality of projections comprises afirst projection
and a second projection, wherein the first projection
and the second projection are aligned in a direction
which is substantially perpendicular to the first direc-
tion and the second direction.

An ink cartridge comprising;

a frame, wherein at least the frame defines an
ink chamber therein, and the ink chamber is con-
figured to store ink therein; and

a movable member configured to move within
the ink chamber; and

a partitioning member extending from the frame
towards the movable member, wherein the par-
titioning member has at least one groove formed
therein, and the at least one groove is bound by
afirst portion, a second portion opposite the first
portion, and a base connected to the first portion
and the second portion, wherein the base faces
toward an opening of the at least one groove,
and the base is exposed in a direction toward
the movable member

The ink cartridge of claim 22, wherein the partitioning
member divides a portion of the ink chamber into a
first chamber portion and a second chamber portion.

The ink cartridge of claim 22, wherein the frame has
a reinforcing plate and the leading edge of said plate
is formed with first edges and second edges con-
nected to the first edges, and the base has a third
edge connected to the first edge and a fourth edge
connected to the second edge, wherein the first
edge, the second, edge, the third edge, and the
fourth edge are non-rounded edges.

The ink cartridge of claim 24, wherein the first portion
has a first surface, the second portion has a second
surface, and the base has a third surface, wherein
the first surface, the second surface, and the third
surface each have a substantially constant slope.
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The ink cartridge of claim 3, 6, 14 or 20, wherein the
slope is greater than or less than zero.

The ink cartridge of claim 26, wherein the movable
member is configured to move in a first direction and
a second direction opposite the first direction, and
the at least one groove comprises a first groove and
a second groove, wherein the first groove and the
second groove are aligned in a direction which is
substantially perpendicular to the first direction and
the second direction.
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