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(54) Ink cartridge

(57) An ink cartridge includes a case, an ink supply
portion positioned at a front face of the case, a movable
member configured to move relative to the case, and at
least one resilient member coupled to a rear face of the
case and the movable member. The at least one resilient
member is configured to expand in an expansion direc-

tion and to contract in a contraction direction to move the
movable member relative to the case, and a shape of the
case in the expansion and contraction directions is un-
altered. The entire moveable member is configured to
substantially simultaneously move relative to the case
when the at least one resilient member expands and con-
tracts.
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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 related
to ink cartridges which are configured to dispense ink
when mounted in a printer.

2. Description of Related Art

�[0002] A known ink cartridge is configured to be mount-
ed to a mounting portion of a known recording apparatus,
such as an ink-�jet recording apparatus. The known ink
cartridge has an ink chamber configured to store ink
therein, a wall defining at least a portion of the ink cham-
ber, and an ink supply portion positioned at the wall,
which is configured to supply ink from the interior of the
ink chamber to the exterior of the ink chamber. The ink
supply portion extends outwardly from the wall. A resilient
member is disposed within the ink supply portion. When
the known ink cartridge is dropped and collides with a
surface, such as a floor, a portion of the impact of the
collision may be absorbed by the resilient member. Such
a known ink cartridge is described in JP-�A-�2001-71522,
for example.
�[0003] Nevertheless, because the resilient member is
disposed within the ink supply portion, an outer portion
of the ink supply portion may be damaged when the ink
supply portion contacts the surface, which may cause
ink to leak from the ink supply portion. Moreover, if the
ink cartridge contacts the surface at a position other than
the ink supply portion, the ink cartridge may be damaged,
and ink may leak from the ink cartridge.
�[0004] Another known ink cartridge is configured to be
mounted to an accommodating chamber of the known
recording apparatus, and the accommodating chamber
includes a door which is configured to be opened and
closed. After the known ink cartridge is mounted to the
accommodating chamber and the door is closed, the door
may latch on to the ink cartridge to remove the ink car-
tridge from the accommodating chamber when the door
is opened by a user, which increases the ease with which
the ink cartridge may be removed from the accommodat-
ing chamber. Such a known ink cartridge is described in
US 2007/0070140 A1 for example. Nevertheless, the us-
er relies on the recording apparatus to remove the ink
cartridge from the recording apparatus.

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 the ink cartridge may be protected from damage
when the ink cartridge contacts the surface. Another

technical advantage of the present invention is that the
ink cartridge readily may be removed from the recording
apparatus.
�[0006] According to an embodiment of the present in-
vention, an ink cartridge comprises a case, an ink supply
portion, a movable member, and at least one resilient
member. The case has at least a portion of an ink cham-
ber defined therein, and the ink chamber is configured
to store ink. Moreover, the case has a front face and a
rear face opposite the front face. The ink supply portion
is positioned at the front face of the case, and the ink
supply portion is configured to dispense ink from an in-
terior of the ink chamber to an exterior of the ink chamber.
The movable member is configured to move relative to
the case. The at least one resilient member has a first
end which is coupled to the rear of the case, and a second
end which is coupled to the movable member. Moreover,
the at least one resilient member is configured to expand
in an expansion direction and to contract in a contraction
direction opposite the expansion direction to move the
movable member relative to the case, and a shape of the
case in the expansion and contraction directions is un-
altered when the at least one resilient member expands
and contracts. The entire moveable member is config-
ured to substantially simultaneously move in a first direc-
tion relative to the case when the at least one resilient
member expands, and the entire moveable member is
configured to substantially simultaneously move in a sec-
ond direction opposite the first direction when the at least
one resilient member contracts.
�[0007] With this configuration, ink cartridge is protect-
ed from damage when the ink cartridge contacts a sur-
face. Moreover, ink cartridge is readily removed from a
recording apparatus.
�[0008] At least one portion of the movable member
may extend adjacent to and away from the front face of
the case in the second direction. Moreover, the ink supply
portion may extend from the front face of the case in the
second direction, and the at one portion of the movable
member may extend further from the front face of the
case in the second direction than the ink supply portion
extends from the front face of the case in the second
direction. With this configuration, ink supply portion may
not contact the surface and may be protected from the
damage.
�[0009] The ink cartridge may further comprise a trans-
lucent portion positioned at the front face of the case and
extending away from the ink chamber, and the translu-
cent portion may have an inner space formed therein,
and the inner space may be configured to be in fluid com-
munication with the ink chamber. The ink cartridge also
may comprise a further movable member positioned
within the inner space, and the further movable member
may be configured to move within the inner space based
on an amount of ink in the ink chamber. Moreover, each
of the ink supply portion and the translucent portion may
extend from the front face of the case in the second di-
rection, and the at least one portion of the movable mem-

1 2 



EP 2 095 960 A1

3

5

10

15

20

25

30

35

40

45

50

55

ber may extend further from the front face of the case in
the second direction than each of the ink supply portion
and the translucent portion extends from the front face
of the case in the second direction. With this configura-
tion, each of the ink supply portion and the translucent
portion may not contact the surface and may be protected
from the damage.
�[0010] The case may further comprise a particular face
connected to each of the front face and the rear face,
and the movable member may comprise a first portion
and a second portion extending from the first portion in
the second direction. The at least one resilient member
may be coupled to the first portion of the movable mem-
ber, and the second portion of the movable member may
engage the particular face and extends away from the
front face in the second direction. Moreover, the ink sup-
ply portion may extend from the front face of the case in
the second direction, and the second portion of the mov-
able member may extend further from the front face of
the case in the second direction than the ink supply por-
tion extends from the front face of the case in the second
direction. With this configuration, ink supply portion may
not contact the surface and may be protected from the
damage.
�[0011] The ink cartridge may further comprise a trans-
lucent portion positioned at the front face of the case and
extending away from the ink chamber, the translucent
portion may have an inner space formed therein, and the
inner space may be configured to be in fluid communi-
cation with the ink chamber. The ink cartridge also may
comprise a further movable member positioned within
the inner space, and the further movable member may
be configured to move within the inner space based on
an amount of ink in the ink chamber. Moreover, each of
the ink supply portion and the translucent portion may
extend from the front face of the case in the second di-
rection, and the second portion of the movable member
may extend further from the front face of the case in the
second direction than each of the ink supply portion and
the translucent portion extends from the front face of the
case in the second direction. With this configuration, each
of the ink supply portion and the translucent portion may
not contact the surface and may be protected from the
damage.
�[0012] The case may further comprise a particular face
connected to each of the front face and the rear face,
and a further face opposite the particular face and con-
nected to each of the front face and the rear face. The
movable member may comprise a first portion, a second
portion extending from the first portion in the second di-
rection, and a third portion extending from the first portion
in the second direction. The at least one resilient member
may be coupled to the first portion of the movable mem-
ber, the second portion of the movable member may en-
gage the particular face and extend away from the front
face in the second direction, and the third portion of the
movable member may engage the further face and ex-
tend away from the front face in the second direction.

The ink supply portion may extend from the front face of
the case in the second direction, and each of the second
portion and the third portion of the movable member may
extend further from the front face of the case in the second
direction than the ink supply portion extends from the
front face of the case in the second direction. With this
configuration, ink supply portion may not contact the sur-
face and may be protected from the damage.
�[0013] The ink cartridge may further comprise a trans-
lucent portion positioned at the front face of the case and
extending away from the ink chamber, and the translu-
cent portion may have an inner space formed therein,
and the inner space may be configured to be in fluid com-
munication with the ink chamber. The ink cartridge may
comprise a further movable member positioned within
the inner space, and the further movable member may
be configured to move within the inner space based on
an amount of ink in the ink chamber. Each of the ink
supply portion and the translucent portion may extend
from the front face of the case in the second direction,
and each of the second portion and the third portion of
the movable member may extend further from the front
face of the case in the second direction than each of the
ink supply portion and the translucent portion extends
from the front face of the case in the second direction.
�[0014] 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

�[0015] 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.
�[0016] Fig. 1 is a perspective view of a multi-�function
device, according to an embodiment of the present in-
vention.
�[0017] Figs. 2�(a)-�2�(d) are a front view, a side view, a
rear view, and a bottom view, respectively, of an ink car-
tridge according to an embodiment of the present inven-
tion.
�[0018] Fig. 3 �(a) is a front view of a case of the ink car-
tridge of Figs. 2�(a)- �2�(d).
�[0019] Fig. 3�(b) is a cross-�sectional view of the case
taken along the line IIIb-�IIIb of Fig. 3�(a).
�[0020] Fig. 4 is a perspective view of a movable mem-
ber of the ink cartridge of Figs. 2�(a)- �2 �(d).
�[0021] Figs. 5�(a) is a schematic depicting the ink car-
tridge of Figs. 2�(a)- �2 �(d) when colliding with a surface, in
which a third plate portion of the movable member faces
downward.
�[0022] Figs. 5�(b) is another schematic depicting the
ink cartridge of Figs. 2�(a)-�2�(d) when colliding with a sur-
face, in which the third plate portion of the movable mem-
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ber faces downward.
�[0023] Figs. 6�(a) is a schematic depicting the ink car-
tridge of Figs. 2�(a)- �2 �(d) when colliding with a surface, in
which a front face of the case faces downward.
�[0024] Figs. 6�(b) is another schematic depicting the
ink cartridge of Figs. 2�(a)-�2�(d) when colliding with a sur-
face, in which a front face of the case faces downward.
�[0025] Fig. 7 is a cross- �sectional view of a cartridge
accommodating case, according to an embodiment of
the present invention.
�[0026] Fig. 8 is a cross-�sectional view of the ink car-
tridge of Figs. 2�(a)- �2 �(d) � mounted to the cartridge accom-
modating case of Fig. 7, in which a lock lever is in an
open position.
�[0027] Fig. 9 is a cross-�sectional view of the ink car-
tridge of Figs. 2�(a)- �2 �(d) mounted to the cartridge accom-
modating case of Fig. 7, in which a lock lever is in a closed
position.
�[0028] Fig. 10 is a perspective view of an ink cartridge,
according to another embodiment of the present inven-
tion.
�[0029] Figs. 11�(a) and 11 �(b) are a front view and a side
view, respectively, of an ink cartridge, according to yet
another embodiment of the present invention.
�[0030] Figs. 12 �(a) and 12�(b) are a side view and a rear
view, respectively, of an ink cartridge, according to still
another embodiment of the present invention.
�[0031] Figs. 13 �(a) and 13�(b) are a side view and a rear
view, respectively, of the ink cartridges of Fig. 12�(a) and
12�(b), in which four ink cartridges are positioned side by
side.
�[0032] Fig. 14 is a cross- �sectional view of the ink car-
tridge of Figs. 12�(a)- �12�(b) mounted to a cartridge accom-
modating case, in which a lock lever is in an open position.
�[0033] Fig. 15 is a cross- �sectional view of the ink car-
tridge of Figs. 12 �(a)-�12�(b) mounted to the cartridge ac-
commodating case, in which a lock lever is in a closed
position.

DETAILED DESCRIPTION OF EMBODIMENTS

�[0034] Embodiments of the present invention and their
features and technical advantages may be understood
by referring to Figs. 1-15, like numerals being used for
like corresponding portions in the various drawings.
�[0035] Referring to Fig. 1 a multi-�function device 10
configured to be used with an ink cartridge 30 according
to an embodiment of the invention is depicted. Multi-�func-
tion device 10 comprise s a printer portion 12 at the bot-
tom and a scanner portion 13 at the top. Scanner portion
13 comprises an automatic sheet feeder 15. Multi-�func-
tion device 10 is configured to be connected to a com-
puter or another external device, e.g., a digital camera.
When printing data is transmitted to printer portion 12
from the computer, the external device, or scanner por-
tion 13, printer portion 12 prints an image on a sheet of
paper based on the printing data.
�[0036] Multi- �function device 10 has a substantially rec-

tangular parallelepiped shape having a width, a depth,
and a height. Each of the width and the depth is greater
than the height. Printer portion 12 comprises a case 14,
and case 14 has an opening 17 formed therethrough at
a center of a front face of case 14. A tray (not shown)
configured to accommodate sheets of paper is disposed
in case 14, and the tray is configured to be removed from
the interior of case 14 through opening 17. Case 14 also
has an opening 18 formed therethrough at a position ad-
jacent to an end of the front face of case 14 in the width
direction of multi-�function device 10. Multi- �functional de-
vice 10 also comprises a cartridge accommodating por-
tion 100 positioned in case 14, and cartridge accommo-
dating portion 100 is exposed to the exterior of case 14
through opening 18. Cartridge accommodating portion
100 comprises a plurality of, e.g., four, cartridge accom-
modating cases 101, each of which is configured to ac-
commodate an ink cartridge 30 therein. Each ink car-
tridge 30 stores ink therein, e.g., each ink cartridge 30
stores a different color of ink therein. For example, a first
ink cartridge 30 stores black ink therein, a second ink
cartridge 30 stores yellow ink therein, a third ink cartridge
30 stores cyan ink therein, and a fourth ink cartridge
stores magenta ink therein. The plurality of cartridge ac-
commodating cases 101 are aligned in the width direction
of multi-�function device 10.
�[0037] Multi-�function device 10 comprises a door 20,
and the lower end of door 20 is coupled to case 14 below
opening 18, such that door 20 is configured to pivot about
the lower end of door 20. Door 20 is configured to expose
cartridge accommodating portion 100 through opening
18 when door 20 is opened, and to cover opening 18
when door 20 is closed.
�[0038] Referring to Figs. 2-4, ink cartridge 30 compris-
es a case 32, a movable member 33, and a resilient mem-
ber, e.g., a coil spring 34. Case 32 and movable member
33 are coupled via coil spring 34, and movable member
33 is configured to move relative to case 32, e.g., to slide
on case 32, when coil spring 34 expands in an expansion
direction and contracts in a contraction direction which
is opposite the expansion direction. For example, a first
end of coil spring 34 is coupled to case 32, and a second
end of coil spring 34 is coupled to movable member 33.
Coil spring 34 may be coupled to case 32 by direct contact
or by indirect contact therebetween, and coil spring may
be coupled to movable member 32 by direct contact or
by indirect contact therebetween. When coil spring 34 is
indirectly connected to case 32, at least one element is
positioned between coil spring 34 and case 32. Similarly,
when coil spring 34 is indirectly connected to movable
member 33, at least one element is positioned between
coil spring 34 and movable member 33.
�[0039] Case 32 has a substantially rectangular paral-
lelepiped shape having a front face 40, a rear face 42
opposite front face 40, a top face 41, a bottom face 43
opposite top face 41, and side faces 44 opposite each
other. Each of top face 41 and bottom face 43 is con-
nected to front face 40 and rear face 42, and each of side
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faces 44 is connected to front face 40, rear face 42, top
face 41, and bottom face 43. Each of front face 40, top
face 41, rear face 42, bottom face 43, and side faces 44
is substantially parallel to its opposing face, and substan-
tially perpendicular to the other faces. Case 32 has a
width from one of side faces 44 to the other of side faces
44, a depth from front face 40 to rear face 42, and a height
from top face 41 to bottom face 43. The height of case
32 is greater than the width of case 32, and the depth of
case 32 is greater than the height of case 32. Case 32
comprises an ink chamber 36 formed therein, and ink
chamber 36 is configured to store ink. Case 32 comprises
at least one translucent resin material, e.g., a transparent
resin material or a semi-�transparent resin material, which
allows light to pass therethrough.
�[0040] In an embodiment, a shape of case 32 in the
expansion and contraction directions is not altered when
coil spring 34 expands and contracts. The entire move-
able member 33 is configured to substantially simultane-
ously move in a first direction relative to case 32 when
coil spring 34 member expands, and the entire moveable
member 33 is configured to substantially simultaneously
move relative to case 32 in a second direction opposite
the first direction when coil spring 34 contracts.
�[0041] Case 32 comprises a translucent portion 39,
and rails 55 and 56 at top face 41 and bottom face 43,
respectively. A pivotable member 60 is pivotally disposed
within ink chamber 36. Translucent portion 39 is posi-
tioned at front face 40 and extends away from ink cham-
ber 36. The translucent portion 39 is integral with case
32, and comprises the same material as frame 32. When
ink cartridge 30 is installed in multi-�function device 10,
translucent portion 39 is irradiated with light emitted from
a sensor 103 of multi-�function device 10.
�[0042] In an embodiment, those portions of case 32
other than translucent portion 39 may be covered with
an opaque member to avoid the deterioration of ink dis-
posed in ink chamber 36 due to exposure to ultraviolet
radiation. In another embodiment, case 32 may comprise
a frame which comprises front face 40, top face 41, rear
face 42, and bottom face 43, and each of side faces 44
may comprise a film connected to, e.g., adhered to, the
frame, such as by welding.
�[0043] Translucent portion 39 projects outward from a
center portion of front face 40 of case 32 in a direction
away from ink chamber 36. Translucent portion 39 is de-
fined by five rectangular walls and has an inner space
46 formed therein which has a substantially a hollow box
shape. For example, translucent portion 39 is defined by
a front wall, a pair of side walls, a top wall, and a bottom
wall 47. The front wall extends parallel to front face 40
and is separated from front face 40 by a predetermined
distance. The pair of side walls is connected to front face
40 and the front wall, the top wall is connected to the top
ends of the front wall and the side walls, and bottom wall
47 is connected to bottom ends of the front wall and the
side walls. Moreover, the width of the front wall is less
than the width of front face 40.

�[0044] Inner space 46 of translucent portion 39 is con-
figured to be in fluid communication with ink chamber 36,
e.g., there is no wall positioned between inner space 46
and ink chamber 36. An indicating portion 62 of the piv-
otable member 60 is configured to move within inner
space 46, e.g., between a first position and a second
position within inner space 46. For example, when indi-
cating portion 62 is at the first position, indicating portion
62 contacts bottom wall 47 of translucent portion 39, as
indicated by a solid line in Fig. 3�(b), and when indicating
portion 62 is positioned at the second position, indicating
portion 62 is separated form bottom wall 47 of translucent
portion 39, as indicated by a dotted line in Fig. 3�(b).
�[0045] Pivotable member 60 is used to determine
whether the amount of ink stored in the ink chamber 36
is greater than or equal to a sufficient amount of ink. Piv-
otable member 60 comprises indicating portion 62 at one
end thereof, and a float portion 64 at the other end thereof.
Pivotable member 60 also comprises a shaft 66 which is
connected to indicating portion 62 and float portion 64.
Shaft 66 extends in the width direction of case 32, and
shaft 66 is supported by supporting portions disposed on
inner surfaces of walls defining side faces 44, respec-
tively, such that pivotable member 60 pivots about shaft
66 in directions indicated by arrows 67 and 68 in Fig. 3�(b).
�[0046] The specific gravity of float portion 64 is less
than the specific gravity of ink stored in the ink chamber
36. Float portion 64 has a hollow formed therein, and
floats on liquid, such that the float portion 64 moves up-
ward and downward based on the amount of ink within
the ink chamber 36, and pivotable member 60 pivots
based on the movement of float portion 64. Alternatively,
float portion 64 may be a solid element comprising a ma-
terial having a specific gravity less than the specific grav-
ity of ink.
�[0047] Indicating portion 62 is configured to indicate
whether the amount of ink in the ink chamber 36 is greater
than or equal to a sufficient amount of ink. When pivotable
member 60 pivots counterclockwise in Fig. 3 �(b), indicat-
ing portion 62 contacts bottom wall 47 of translucent por-
tion 39, such that further movement of pivotable member
60 is prevented and indicating portion 62 remains at the
first position. When pivotable member 60 pivots clock-
wise in Fig. 3�(b), indicating portion 62 moves away from
bottom wall 47 of the translucent portion 39. When float
portion 64 contacts a bottom surface of the ink chamber
36, further movement of pivotable member 60 is prevent-
ed, and indicating portion 62 remains at the second po-
sition apart from bottom wall 47 of translucent portion 39
by a predetermined distance.
�[0048] Pivotable member 60 comprises a first portion
extending from shaft 66 to indicating portion 62, and a
second portion extending from shaft 66 to float portion
64. The mass of the first portion of pivotable member 60
is less than the mass of the second portion of pivotable
member 60. Therefore, the second portion of pivotable
member 60 is heavier than the first portion of pivotable
member 60 in air. Accordingly, when the ink chamber 36
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does not store a sufficient amount of ink therein, e.g.,
when the ink chamber 36 is empty of ink, pivotable mem-
ber 60 pivots clockwise about shaft 66 in Fig. 3�(b), and
indicating portion 62 separates from bottom wall 47 of
detecting window 39. When the lower end of float portion
64 contacts the bottom surface of ink chamber 36, piv-
otable member 60 stops pivoting and the indicating por-
tion 62 remains at the second position. When indicator
portion 62 is at the second position, it is determined that
the amount of ink in ink chamber 36 is less than a suffi-
cient amount of ink.
�[0049] In contrast, when the amount of ink in ink cham-
ber 36 is greater than or equal to a sufficient amount of
ink, and float portion 64 is submerged in the ink, a buoy-
ancy force acts on float portion 64. The buoyancy force
causes the pivotable member 60 to pivot counterclock-
wise about shaft 66 in Fig. 3�(b). When pivotable member
60 pivots counterclockwise, indicating portion 62 con-
tacts bottom wall 47 of translucent portion 39, and pivot-
able member 60 stops pivoting and indicating portion 62
remains at the first position. When indicating portion 62
is at the first position, it is determined that the amount of
ink in ink chamber 36 is greater than or equal to a suffi-
cient amount of ink.
�[0050] Specifically, whether the amount of ink in ink
chamber 36 is greater than or equal to the predetermined
amount of ink is determined based on the position of in-
dicating portion 62 in the inner space 46, e.g., the position
of indicating portion 62 is detected by a photo interrupter
or viewed by a user.
�[0051] Front face 40 has an opening 52 formed there-
through adjacent to an end of front face 40 connected to
bottom face 43, and the interior of ink chamber 36 is
configured to be in fluid communication with the exterior
of case 32 via opening 52. Ink cartridge 30 comprises an
ink supply portion 51 positioned at front face 40 of case
32 adjacent to the end of front face 40 connected to bot-
tom face 43. Ink supply portion 51 comprises a cylindrical
rubber member having an inner hole 53 formed there-
through. The cylindrical rubber member comprises a first
portion and a second portion. The first portion of the cy-
lindrical rubber member is press fitted in opening 52, and
the second portion of the cylindrical rubber member ex-
tends outward from front face 40. Opening 52 and inner
hole 53 are aligned, such that the interior of ink chamber
36 is configured to be in fluid communication with the
exterior of case 32 via opening 52 and inner hole 53. A
film (not shown) is positioned on an end of the cylindrical
rubber member to cover inner hole 53. When ink cartridge
30 is installed in cartridge accommodating case 101, a
connecting portion 111 is connected to ink supply portion
51, such that a needle (not shown) of connecting portion
111 penetrates through the film and enters inner hole 53.
Then, ink is supplied from ink chamber 36 to a recording
head (not shown) of multi-�function device 10 via ink sup-
ply portion 51 and connecting portion 111.
�[0052] An air intake hole 50 is formed through front
face 40, and the interior of ink chamber 36 is configured

to be in fluid communication with the exterior of case 32
via air intake hole 50. Before ink cartridge 30 is used, a
sticker (not shown) covers the air intake hole 50, and the
sticker prevents fluid communication between the interior
of the ink chamber 36 and the exterior of case 32 via air
intake hole 50. When a user intends to use ink cartridge
30, the user removes the sticker, and thereby ink cham-
ber 36 is brought into fluid communication with the exte-
rior of case 32 via air intake hole 50.
�[0053] Case 32 comprises a spring seat 48 formed on
and extending outwardly from rear face 42 at a middle
portion of rear face 42 in the height direction of case 32.
An end of coil spring 34 is connected and fixed to spring
seat 48.
�[0054] Rail 55 extends outwardly from top face 41 and
extends from a portion adjacent to front face 40 to a por-
tion adjacent to rear face 42 in the depth direction of case
32. The depth direction of case 32 is indicated by an
arrow 69 in Fig. 3 �(b). Rail 56 extends outwardly from
bottom face 43 and extends from a portion adjacent to
front face 40 to a portion adjacent to rear face 42 in the
depth direction of case 32.
�[0055] Referring to Figs. 2 and 4, movable member 33
is configured to support case 32, such that movable mem-
ber 33 moves relative to case 32, e.g., slides on case 32
when coil spring 34 expands and contracts. Movable
member 33 comprises a first plate portion 90, a second
plate portion 91 opposite first plate portion 90, and a third
plate portion 92 connected to first plate portion 90 and
second plate portion 91. First plate portion 90 and second
plate portion 91 are parallel to each other, and third plate
portion 92 is perpendicular to each of first plate portion
90 and second plate portion 91. Each of first plate portion
90 and second plate portion 91 has a first end 96 and a
second end opposite first end 96, and third plate portion
92 has a first end and a second end opposite the first
end. The first end of third plate potion 92 is connected to
the second end of first plate portion 90, and the second
end of third plate portion 92 is connected to the second
end of the second plate portion 91. Case 32 is surrounded
by first plate portion 90, second plate portion 91, and third
plate portion 92. First plate portion 90 faces top face 41,
second plate portion 91 faces bottom face 43, and third
plate portion 92 faces rear face 42.
�[0056] First plate potion 90 has a first groove 88 formed
in the surface facing top face 41, and first groove 88 ex-
tends from first end 96 of first plate portion 90 towards
the second end of first plate portion 90. First plate portion
90 engages top face 41, e.g., first groove 88 extends
parallel to rail 55, and rail 55 is positioned within first
groove 88. Second plate potion 91 has a second groove
89 formed in the surface facing bottom face 43, and sec-
ond groove 89 extends from first end 96 of second plate
portion 91 towards the second end of second plate por-
tion 91. Second plate portion 91 engages bottom face
43, e.g., second groove 89 extends parallel to rail 56,
and rail 56 is positioned within second groove 89. Each
of first groove 88 and second groove 89 has a wide por-
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tion 97 adjacent to first end 96, and the width of wide
portion 97 increases as wide portion 97 approaches first
end 96. During the manufacture of ink cartridge 30, rails
55 and 56 readily slide in first groove 88 and second
groove 89 with the aid of wide portions 97.
�[0057] Third plate portion 92 comprises a spring seat
94 formed on and extending outwardly from the surface
facing rear face 42 at a middle portion of third plate portion
92 in the height direction of case 32. An end of coil spring
34 is connected and fixed to spring seat 94.
�[0058] Each of first plate portion 90 and second plate
portion 91 extends adjacent to and away from front face
40 in the second direction in which translucent portion
39 and ink supply portion 51 extends outwardly from front
face 40. Each of first plate portion 90 and second plate
portion 91 extends further outwardly from front face 40
than translucent portion 39 and ink supply portion 51 ex-
tends from front face 40 in the second direction, inde-
pendent of whether coil spring 34 is in an expanded or
contracted position.
�[0059] In another embodiment, first plate portion 90 or
second plate portion 91 may be omitted.
�[0060] In an embodiment of the present invention, ink
cartridge 30 is manufactured, as follows. An end of coil
spring 34 is connected and fixed to spring seat 94 of third
plate portion 94. Case 32 is then inserted from rear face
42 side into a space 87 which is surrounded by first plate
portion 90, second plate portion 91, and third plate portion
92. Rails 55 and 56 is then inserted into first and second
grooves 88 and 89, respectively, via wide portions 97.
After that, the other end of coil spring 34 is connected
and fixed to spring seat 48 of case 32. The direction in
which movable member 33 and case 32 slides relative
to each other is parallel to the direction in which coil spring
34 expands and contracts.
�[0061] Referring to Fig. 5�(a), when ink cartridge 30 is
dropped and collides with a surface 23 with third plate
portion 92 facing downward, third plate portion 92 con-
tacts the surface 23, and the impact of the collision is at
least partially absorbed by coil spring 34. Moreover, re-
ferring to Fig. 5�(b), when the corner of first plate portion
90 and third plate portion 92 contacts surface 23, a com-
ponent of the impact in the depth direction of case 32 is
absorbed by coil spring 34. Consequently, case 32 is
protected from the impact, and case 32 may not be dam-
aged by the impact.
�[0062] Moreover, when ink cartridge 30 is transferred,
e.g., during shipment of ink cartridge 30 from a factory,
ink cartridge 30 may vibrate. Nevertheless, the vibration
may not be transferred to case 32 because coil spring
34 absorbs the vibration. Consequently, the vibration
may not generate air bubbles in ink chamber 36.
�[0063] Referring to Figs. 6�(a) and 6 �(b), when ink car-
tridge 30 is dropped and collides with surface 23 with
front face 40 facing downward, either first end 96 of first
plate portion 90 or first end 96 of second plate portion
91, or both, contacts the surface 23, and at least a portion
of the impact of the collision is absorbed by coil spring

34. Consequently, case 32 is protected from the impact,
and case 32 may not be damaged by the impact. More-
over, because each of first plate portion 90 and second
plate portion 91 extends further outwardly from front face
40 than translucent portion 39 and ink supply portion 51
extends from front face 40, ink supply portion 51 and
translucent portion 39 do not contact surface 23. Conse-
quently, the impact is not directly transferred to ink supply
portion 51 or translucent portion 39, or both, which pre-
vents ink supply portion 51 and translucent portion 39
from being damaged.
�[0064] Referring to Fig. 7, cartridge accommodating
case 101 comprises a case main body 105 and a lock
lever 106. Case main body 105 comprises an accommo-
dating chamber 108 formed therein. Case main body 105
has an opening 110 formed therethrough, which is posi-
tioned adjacent to opening 18 of case 14 of printer portion
12. Ink cartridge 30 is selectively installed in and removed
from accommodating chamber 108 via opening 110.
�[0065] Case main body 105 has a wall 114 defining an
end of accommodating chamber 108 opposite from open-
ing 110, and an optical sensor 103 is provided at wall
114. Optical sensor 103 is a photo interrupter comprising
a light emitting portion and a light receiving portion. When
ink cartridge 30 is installed in accommodating chamber
108, translucent portion 39 is positioned between the light
emitting portion and the light receiving portion. Depend-
ing on the position of indicating portion 62 in translucent
portion 39, the intensity of light received by the light re-
ceiving portion varies. Based on the intensity of light re-
ceived by the light receiving portion, it is determined
whether the amount of ink in ink cartridge 30 is greater
than or equal to a sufficient amount of ink.
�[0066] A connecting portion 111 is provided at wall 114
below optical sensor 103. Connecting portion 111 ex-
tends from wall 144 towards the interior of accommodat-
ing chamber 108. When ink cartridge 30 is installed in
accommodating chamber 108, connecting portion 111 is
connected to ink supply portion 51, such that a needle
(not shown) provided at connecting portion 111 pene-
trates through the film (not shown) of ink supply portion
51 and enters inner hole 53. Connecting portion 111 has
a through hole 124 formed therethrough, and one end of
through hole 14 is connected to the needle and the other
end of through hole 14 is connected to a flexible tube
(not shown) which is connected to a recording head (not
shown).
�[0067] Case main body 105 comprises a bottom wall
117, and a space 113 is formed between bottom wall 117
and connecting portion 111. When ink cartridge 30 is
installed in accommodating chamber 108, first end 96 of
second plate portion 91 is positioned within space 113.
�[0068] The upper end of lock lever 106 is coupled to
case main body 105 above opening 110, such that lock
lever 106 pivots about the upper end of lock lever 106.
Lock lever 106 is configured to expose accommodating
chamber 108 through opening 110 when lock lever 106
is opened, and to cover opening 110 when lock lever 106
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is closed. Lock lever 106 comprises a pressing portion
125 and a claw 126. Pressing portion 125 extends from
a middle portion of an inner surface 129 of lock lever 106.
Claw 126 is positioned at the lower end of lock lever 106.
Bottom wall 117 has a cut-�out 127 formed in the outer
surface of bottom wall 117 below opening 110, and claw
126 is configured to engage cut-�out 127.
�[0069] Referring to Figs. 8 and 9, the process of in-
stalling ink cartridge 30 in cartridge accommodating case
101 is described. Ink cartridge 30 is inserted into accom-
modating chamber 108 until ink supply portion 51 con-
tacts connecting portion 111, translucent portion 39 en-
ters between the light emitting portion and the light re-
ceiving portion of optical sensor 103, and first end 96 of
second plate portion 91 enters space 113.
�[0070] Lock lever 106 is then pivoted towards the case
main body 105 until pressing portion 125 contacts third
plate potion 92. When lock lever 106 pivots further, coil
spring 34 contracts and movable member 33 moves to-
wards wall 114, while case 32 remains stationary. When
lock lever 106 pivots further, claw 126 engages cut-�out
127, and lock lever 160 is completely closed and is fixed
to case main body 105. Lock lever 106 retains ink car-
tridge 30 in case main body 105 and ink supply portion
51 is pressed against connecting portion 111 by coil
spring 34.
�[0071] With this configuration, ink cartage 30 is in-
stalled in cartridge accommodating case 101 securely.
Moreover, ink cartridge 30 is pressed in an installation
direction as indicated by an arrow 70 in Figs. 8 and 9 with
a constant force depending on the elasticity of coil spring
34. Furthermore, because ink supply portion 51 is
pressed against connecting portion 111 tightly, ink is pre-
vented from leaking between ink supply portion 51 and
connecting portion 111.
�[0072] When a user intends to remove ink cartridge 30
from cartridge accommodating case 101, the user dis-
engages claw 126 from cut- �out 127. Consequently, coil
spring 34 expands, which causes movable member 33
to push up lock lever 106 and causes ink cartridge 30 to
be partially ejected from case main body 105. The user
then grasps the rear portion of movable member 33 and
removes ink cartridge 30 from cartridge accommodating
case 101. Thus, ink cartridge 30 is readily removed from
cartridge accommodating case 101.
�[0073] If the shape of case 32 in the expansion and
contraction directions were altered when coil spring 34
expands and contracts, the shape of case 32 might be
deformed when ink is consumed from ink chamber 36,
and coil spring 34 might be fully expanded when ink
stored in the ink chamber 36 is almost used up. In such
a case, when the user disengages claw 126 from cut-�out
127, coil spring 34 might not expand further, which might
not cause movable member 33 to push up lock lever 106
and not cause ink cartridge 30 to be partially ejected from
case main body 105. Nevertheless, in an embodiment,
the shape of case 32 in the expansion and contraction
directions is not be altered when coil spring 34 expands

and contracts. Therefore, ink cartridge 30 is readily re-
moved from cartridge accommodating case 101.
�[0074] In an embodiment, the entire moveable mem-
ber 33 is configured to substantially simultaneously move
in a first direction relative to case 32 when coil spring 34
member expands, and the entire moveable member 33
is configured to substantially simultaneously move rela-
tive to case 32 in a second direction opposite the first
direction when coil spring 34 contracts. Therefore, the
impact of the collision is sufficiently absorbed by coil
spring 34. If the entire moveable member 33 were not
configured to substantially simultaneously move relative
to case 32, the impact of the collision might not be ab-
sorbed by coil spring 34 sufficiently. In particular, if some
portion of the movable member 33 were stationary rela-
tive to case 32 and attached to case 32, such a portion
might be damaged by the impact.
�[0075] Referring to Fig. 10, an ink cartridge 140 ac-
cording to another embodiment of the present invention
is depicted. In this embodiment, movable member 33
comprises a first plate portion 142 and a second plate
portion 143 instead of first plate portion 90 and second
plate portion 91. A cross-�sectional shape of each of first
plate portion 142 and second plate portion 143 is trape-
zoidal. The upper base of the trapezoidal cross sectional-
shape of first plate portion 142 is shorter than the lower
base of the trapezoidal cross-�sectional shape of first plate
portion 142. The upper base of the trapezoidal cross-
sectional shape of second plate portion 143 is longer
than the lower base of the trapezoidal cross- �sectional
shape of second plate portion 143. Case 32 does not
comprise rails 55 and 56, but comprises a groove 144
and a groove 145 formed in top face 41 and bottom face
43, respectively. Groove 144 extends from the corner of
top face 41 and front face 40 to the corner of top face 41
and rear face 42 in the depth direction of case 32, and
groove 145 extends from the corner of bottom face 43
and front face 40 to the corner of bottom face 43 and rear
face 42 in the depth direction of case 32. A cross-�sec-
tional shape of each of groove 144 and groove 145 is
trapezoidal. The upper base of the trapezoidal cross-�sec-
tional shape of groove 144 is shorter than the lower base
of the trapezoidal cross- �sectional shape of groove 144.
The upper base of the trapezoidal-�cross sectional shape
of groove 145 is longer than the lower base of the trap-
ezoidal-�cross sectional shape of groove 145. First plate
portion 142 and second plate portion 143 are inserted
into groove 144 and groove 145, respectively, such that
first plate portion 142 and second plate portion 143 slides
in groove 144 and groove 145, respectively. Because of
the trapezoidal cross-�sectional shape of first plate portion
142, second plate portion 143, groove 144, and groove
145, case 32 and movable member 30 are coupled se-
curely, and ink cartridge 140 may be disassembled only
when movable member 30 slides off case 32 in the depth
direction of case 32.
�[0076] Referring to Figs. 11�(a) and 11 �(b), an ink car-
tridge 150 according to yet another embodiment of the
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present invention is depicted. In this embodiment, mov-
able member 33 further comprises a fourth plate portion
152 extending from first end 96 of first plate portion 90
downwardly and substantially perpendicular to first plate
portion 90. The lower end of fourth plate portion 152 is
positioned above and adjacent to translucent portion 39.
Fourth plate portion 152 may be manufactured separate-
ly from movable member 33, and may be attached to
movable member 33 via ultrasonic welding.
�[0077] When ink cartridge 150 contacts a surface with
front face 40 facing downward, front face 40 is protected
by fourth plate portion 152. For example, when ink car-
tridge 150 contacts a surface with an amount of force
greater than a predetermined amount of force, and coil
spring 32 expands too much, the sliding motion of case
32 to the front face 40 side is restricted by forth plate
portion 152.
�[0078] Referring to Figs. 12�(a)- �15, an ink cartridge 160
according to still another embodiment of the present in-
vention is depicted. In this embodiment, movable mem-
ber 33 further comprises a grasping portion 162 formed
on and extending from the outer surface of third plate
portion 92. Ink cartridge 160 is configured to be installed
in a cartridge accommodating case 165. When a user
intends to install or remove ink cartridge 160 in or from
cartridge accommodating case 165, the user grasps
grasping portion 162.
�[0079] The position of grasping portion 162 depends
on the color of ink stored in ink cartridge 160. Referring
to Fig. 13, a grasping portion 162K of an ink cartridge
160K storing black ink is positioned adjacent to the upper
end of third plate portion 92, a grasping portion 162C of
an ink cartridge 160C storing cyan ink is positioned below
grasping portion 162K of ink cartridge 160K, a grasping
portion 162Y of an ink cartridge 160Y storing yellow ink
is positioned below grasping portion 162C of ink cartridge
160C, and a grasping portion 162M of an ink cartridge
160M storing magenta ink is positioned adjacent to the
lower end of third plate portion 92 and below grasping
portion 162Y of ink cartridge 160Y. When ink cartridges
160K, 160C, 160Y, and 162M are placed side by side,
grasping portions 162K, 162C, 162Y, and 162M are off-
set in the height direction of case 32. Therefore, a user
readily grasps grasping portions 162K, 162C, 162Y, and
162M without interference from adjacent grasping por-
tions 162K, 162C, 162Y, and 162M.
�[0080] Referring to Figs. 14 and 15, lock lever 106 com-
prises a recess 167 formed in inner surface 129 of lock
lever 106 instead of pressing portion 125. When ink car-
tridge 160 is installed in cartridge accommodating case
165, grasping portion 162 is accommodated in recess
167. The shape and the position of recess 167 corre-
sponds to the shape and the position of grasping portion
162. The position of recess 167 depends on the color of
ink which is stored in the installed ink cartridge 160.
�[0081] Referring to Figs. 14 and 15, the process of in-
stalling ink cartridge 160 in cartridge accommodating
case 165 is described. Ink cartridge 160 is inserted into

accommodating chamber 108 until ink supply portion 51
contacts connecting portion 111. Lock lever 106 is then
pivoted towards the case main body 105, grasping por-
tion 162 enters recess 167, and an end 163 of grasping
portion 162 contacts a bottom 168 of recess 167. When
lock lever 106 pivots further, coil spring 34 contracts and
movable member 33 moves towards wall 114, and case
32 remains stationary. When lock lever 160 pivots further,
claw 126 engages cut-�out 127, and lock lever 160 is com-
pletely closed and fixed to case main body 105.
�[0082] Because the position of recess 167 depends on
the color of ink which the installed ink cartridge 160 stores
therein, if ink cartridge 160K is inadvertently installed in
cartridge accommodating case 165 configured to accom-
modate ink cartridge 160C, recess 167 does not accom-
modate grasping portion 162K. Consequently, a user
readily notices that the user installed the ink cartridge in
a wrong one of cartridge accommodating cases 165.
�[0083] While the invention has been described in con-
nection with exemplary embodiments, it will be under-
stood by those skilled in the art that other variations and
modifications of the exemplary embodiments described
above may be made without departing from the scope of
the invention. Other embodiments will be apparent to
those skilled in the art from a consideration of the spec-
ification or practice of the invention disclosed herein. It
is intended that the specification and the described ex-
amples are considered merely as exemplary of the in-
vention, with the true scope of the invention being indi-
cated by the flowing claims.

Claims

1. An ink cartridge, comprising: �

a case (32) having at least a portion of an ink
chamber (36) defined therein, wherein the ink
chamber (36) is configured to store ink, and the
case (32) has a front face (40) and a rear face
(42) opposite the front face (40);
an ink supply portion (51) positioned at the front
face (40) of the case (32), wherein the ink supply
portion (51) is configured to dispense ink from
an interior of the ink chamber (36) to an exterior
of the ink chamber (36);
a movable member (33) configured to move rel-
ative to the case (32); and
at least one resilient member having a first end
which is coupled to the rear of the case (32) and
a second end which is coupled to the movable
member (33), wherein the at least one resilient
member is configured to expand in an expansion
direction and to contract in a contraction direc-
tion opposite the expansion direction to move
the movable member (33) relative to the case
(32), and a shape of the case (32) in the expan-
sion and contraction directions is unaltered
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when the at least one resilient member expands
and contracts, wherein the entire moveable
member (33) is configured to substantially si-
multaneously move in a first direction relative to
the case (32) when the at least one resilient
member expands, and the entire movable mem-
ber (33) is configured to substantially simulta-
neously move in a second direction opposite the
first direction when the at least one resilient
member contracts.

2. The ink cartridge of claim 1, further comprising an
air intake portion positioned at the case (32), wherein
the air intake portion is configured to draw air into
the ink chamber (36).

3. The ink cartridge of claim 2, wherein the air intake
portion is positioned at the front face (40) of the case
(32).

4. The ink cartridge of claim 1, wherein at least one
portion of the movable member (33) extends adja-
cent to and away from the front face (40) of the case
(32) in the second direction.

5. The ink cartridge of claim 4, wherein the ink supply
portion (51) extends from the front face (40) of the
case (32) in the second direction, and the at one
portion of the movable member (33) extends further
from the front face (40) of the case (32) in the second
direction than the ink supply portion extends from
the front face of the case in the second direction.

6. The ink cartridge of claim 1, further comprising:�

a translucent portion (39) positioned at the front
face (40) of the case (32) and extending away
from the ink chamber (36), wherein the translu-
cent portion (39) has an inner space (46) formed
therein, and the inner space (46) is configured
to be in fluid communication with the ink cham-
ber (36);
a further movable member (62) positioned within
the inner space (46), wherein the further mova-
ble member (62) is configured to move within
the inner space (46) based on an amount of ink
in the ink chamber (36).

7. The ink cartridge of claim 6, wherein at least one
portion of the movable member (33) extends adja-
cent to and away from the front face (40) of the case
(32) in the second direction.

8. The ink cartridge of claim 7, wherein each of the ink
supply portion (51) and the translucent portion (39)
extends from the front face (40) of the case (32) in
the second direction, and the at least one portion of
the movable member (33) extends further from the

front face (40) of the case (32) in the second direction
than each of the ink supply portion (51) and the trans-
lucent portion (39) extends from the front face (40)
of the case (32) in the second direction.

9. The ink cartridge of claim 1, wherein the case further
comprises a particular face connected to each of the
front face (40) and the rear face (42), and the mov-
able member (33) comprises a first portion and a
second portion extending from the first portion in the
second direction, wherein the at least one resilient
member is coupled to the first portion of the movable
member (33), and the second portion of the movable
member (33) engages the particular face and ex-
tends away from the front face in the second direc-
tion.

10. The ink cartridge of claim 9, wherein the ink supply
portion (51) extends from the front face (40) of the
case (32) in the second direction, and the second
portion of the movable member (33) extends further
from the front face (40) of the case (32) in the second
direction than the ink supply portion (51) extends
from the front face (40) of the case (32) in the second
direction.

11. The ink cartridge of claim 6 or 10, wherein each of
the ink supply portion (51) and the translucent portion
(39) extends from the front face (40) of the case (32)
in the second direction, and the second portion of
the movable member (33) extends further from the
front face (40) of the case (32) in the second direction
than each of the ink supply portion (51) and the trans-
lucent portion (39) extends from the front face (40)
of the case (32) in the second direction.

12. The ink cartridge of claim 1, wherein the case (32)
further comprises a particular face connected to
each of the front face and the rear face, and a further
face opposite the particular face and connected to
each of the front face (40) and the rear face (42),
wherein the movable member (33) comprises a first
portion, a second portion extending from the first por-
tion in the second direction, and a third portion ex-
tending from the first portion in the second direction,
wherein the at least one resilient member is coupled
to the first portion of the movable member (33), the
second portion of the movable member (33) engages
the particular face and extends away from the front
face (40) in the second direction, and the third portion
of the movable member (33) engages the further
face and extends away from the front face (40) in
the second direction.

13. The ink cartridge of claim 12, wherein the ink supply
portion (51) extends from the front face (40) of the
case (32) in the second direction, and each of the
second portion and the third portion of the movable
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member (33) extends further from the front face (40)
of the case (32) in the second direction than the ink
supply portion (51) extends from the front face (40)
of the case (32) in the second direction.

14. The ink cartridge of claim 6 or 13, wherein each of
the ink supply portion (51) and the translucent portion
(39) extends from the front face (40) of the case (32)
in the second direction, and each of the second por-
tion and the third portion of the movable member
(33) extends further from the front face (40) of the
case (32) in the second direction than each of the
ink supply portion (51) and the translucent portion
(39) extends from the front face (40) of the case (32)
in the second direction.
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