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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The presentinvention relates to a printing fluid
cartridge configured to be mounted to a cartridge mount-
ing portion, and to a printing apparatus comprising such
a printing fluid cartridge.

2. Description of Related Art

[0002] A known image printing apparatus, as de-
scribed in Patent Application Publication No. JP
2009-132098 A, is configured to printan image on a sheet
of printing paper. The known image printing apparatus
has an inkjet printing head and is configured to eject ink
droplets selectively from nozzles of the printing head onto
the sheet of printing paper. The ink droplets land on the
sheet of printing paper and thereby a desired image is
printed on the sheet of printing paper. The known image
printing apparatus has an ink cartridge, and the ink car-
tridge is configured to store ink to be supplied to the print-
ing head. The ink cartridge is configured to be mounted
to and removed from a mounting portion provided in the
known image printing apparatus.

[0003] Another known ink cartridge, as described in
Patent Application Publication No. JP 2000-37880, has
an electronic component such as a memory module for
storing data about the information of the ink cartridge,
e.g., the color of ink, the ingredients of ink, the remaining
amount of ink, a maintenance status, and etc. When the
ink cartridge is mounted to a mounting portion, the mem-
ory module contacts and is electrically connected to elec-
trical contacts provided in the mounting portion, such that
the data stored in the memory module can be read out.

SUMMARY OF THE INVENTION

[0004] However, if electrical connection between the
memory module and the contacts fails to be established,
or if the data stored in the memory module are corrupted
or the data fails to be read out for some reason, even
when the ink cartridge storing a sufficient amount of ink
is mounted to the mounting portion, the ink cartridge is
not allowed to be used because the data cannot be read
out. When this occurs, the user needs to use a new ink
cartridge and the ink stored in the unused ink cartridge
is wasted.

[0005] Therefore, a need has arisen for a printing fluid
cartridge and a printing apparatus, which overcome
these and other shortcomings of the related art. A tech-
nical advantage of the presentinvention is that a printing
fluid cartridge can be used even when electrical connec-
tion between an electrical interface of the printing fluid
cartridge and a contact fails to be established or data
fails to be read out via the electrical interface.
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[0006] According to an embodiment of the present in-
vention, a printing fluid cartridge is configured to be
mounted to a cartridge mounting portion comprising an
optical sensor and at least one contact. The printing fluid
cartridge comprises at least one electrical interface con-
figured to allow an electrical access to an integrated cir-
cuit provided to the printing fluid cartridge and configured
to be electrically connected to the at least one contact,
and a light attenuating portion configured to be inserted
between a light emitter and a light receiver of the optical
sensor and to be detected by the optical sensor.

[0007] With this configuration, because the printing flu-
id cartridge comprises the light attenuating portion con-
figured to be detected by the optical sensor independent
of the at least one electrical interface, even if electrical
connection between the at least one electrical interface
and at least one contact fails to be established or data
fails to be read out via the atleast one electrical interface,
it can be determined that the printing fluid cartridge is
mounted to the cartridge mounting portion based on in-
formation obtained from the light attenuating portion.
Therefore, the printing fluid cartridge can be used even
if the electrical connection between the at least one elec-
trical interface and at least one contact fails to be estab-
lished or data fails to be read out via the at least one
electrical interface.

[0008] Otherobjects, features, and advantages will be
apparent to persons of ordinary skill in the art from the
following detained description of the invention and the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] For a more complete understanding of the
present invention, needs satisfied thereby, and the ob-
jects, features, and advantages thereof, reference now
is made to the following description taken in connection
with the accompanying drawings.

[0010] Fig. 1is a schematic, cross-sectional view of a
printer comprising a cartridge mounting portion and an
ink cartridge, according to an embodiment of the present
invention.

[0011] Fig. 2 is a perspective view of the ink cartridge.
[0012] Fig. 3 is an exploded, perspective view of the
ink cartridge.
[0013] Fig. 4 is a vertical, cross-sectional view of the
ink cartridge.
[0014] Fig. 5 is a perspective view of the cartridge

mounting portion and the ink cartridge.

[0015] Fig. 6 is a vertical, cross-sectional view of the
cartridge mounting portion.

[0016] Fig. 7 is a vertical, partial cross-sectional view
of the cartridge mounting portion and the ink cartridge
during mounting of the ink cartridge to the cartridge
mounting portion.

[0017] Fig. 8is another vertical, partial cross-sectional
view of the cartridge mounting portion and the ink car-
tridge during mounting of the ink cartridge to the cartridge
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mounting portion, in which the ink cartridge is further in-
serted from the position shown in Fig. 7.

[0018] Fig. 9 is a vertical, partial cross-sectional view
of the cartridge mounting portion and the ink cartridge,
in which the mounting of the ink cartridge to the cartridge
mounting portion is completed.

[0019] Fig. 10A is a side view of an ink cartridge, ac-
cording to a modified embodiment.

[0020] Fig. 10B is a front view of the ink cartridge of
Fig. 10A.
[0021] Fig. 11A is a side view of an ink cartridge, ac-

cording to another modified embodiment.
[0022] Fig. 11B is a front view of the ink cartridge of
Fig. 11A.

DETAILED DESCRIPTION OF EMBODIMENTS OF
THE INVENTION

[0023] Embodimentsofthe presentinvention, and their
features and advantages, may be understood by refer-
ring to Figs 1-11B, like numerals being used for like cor-
responding parts in the various drawings.

[Printer 10]

[0024] Referring to Fig. 1, a printing apparatus, e.g., a
printer 10 is an inkjet printer configured to print an image
on a sheet of printing paper by ejecting ink droplets se-
lectively on the sheet of printing paper. The printer 10
comprises an ink supply device 100. The ink supply de-
vice 100 comprises a cartridge mounting portion 110.
The cartridge mounting portion 110 is configured to allow
a printing fluid cartridge, e.g., an ink cartridge 30 to be
mounted therein. The cartridge mounting portion 110 has
an opening 112 and the interior of the cartridge mounting
portion 110 is exposed to the exterior of the cartridge
mounting portion 110 via opening 112. The ink cartridge
30is configured to be inserted into the cartridge mounting
portion 110 via the opening 112, such that the ink car-
tridge 30 is mounted to the cartridge mounting portion
110. The ink cartridge 30 is configured to be removed
from the cartridge mounting portion 110 via the opening
112.

[0025] The ink cartridge 30 is configured to store ink,
which is used by printer 10. The printer 10 comprises a
print head 21 and an ink tube 20. The ink cartridge 30
and the print head 21 are fluidically connected via the ink
tube 20 when the ink cartridge 30 is mounted to the car-
tridge mounting portion 110. The printhead 21 comprises
a sub tank 28. The sub tank 28 is configured to tempo-
rarily store ink supplied via the ink tube 20 from the ink
cartridge 30. The print head 21 comprises nozzles 29
and is configured to selectively eject ink supplied from
the sub tank 28 through the nozzles 29.

[0026] The printer 10 comprises a paper feed tray 15,
a paper feed roller 23, a conveying roller pair 25, a platen
26, a discharge roller pair 22, and a discharge tray 16. A
conveying path 24 is formed from the paper feed tray 15
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up to the discharge tray 16 via the conveying roller pair
25, the platen 26, and the discharge roller pair 22. The
paper feed roller 23 is configured to feed a sheet of print-
ing paper from the paper feed tray 15 to the conveying
path 24. The conveying roller pair 25 is configured to
convey the sheet of printing paper fed from the paper
feed tray 15 onto the platen 26. The print head 21 is
configured to selectively eject ink onto the sheet of print-
ing paper passing over the platen 26. Accordingly, an
image is printed on the sheet of printing paper. The sheet
of printing paper having passed over the platen 26 is
discharged by the discharge roller pair 22 to the paper
discharge tray 16 disposed at the most downstream side
of the conveying path 24.

[Ink cartridge 30]

[0027] Referring to Figs. 2 to 5, the ink cartridge 30 is
configured to be inserted into and removed from the car-
tridge mounting portion 110 in an insertion/removal di-
rection 50, while the ink cartridge 30 is in an upright po-
sition, as shown in Fig. 2, with a top face of the ink car-
tridge 30 facing upward and a bottom face of the ink car-
tridge 30 facing downward. The insertion/removal direc-
tion 50 extends in a horizontal direction. The ink cartridge
30 is in the upright position when the ink cartridge 30 is
mounted to the cartridge mounting portion 110 in the
mounted position. The ink cartridge 30 is configured to
be inserted into the cartridge mounting portion 110 in an
insertion direction 56 and removed from the cartridge
mounting portion 110 in a removal direction 55. The in-
sertion/removal direction 50 is a combination of the in-
sertion direction 56 and the removal direction 55. The
insertion direction 56 extends in a horizontal direction
and the removal direction 55 extends in a horizontal di-
rection. When the ink cartridge 30 is in the upright posi-
tion, a height direction (up-down direction) 52 corre-
sponds to the gravitational direction (vertical direction).
In another embodiment, the insertion/removal direction
50 may not extend exactly in a horizontal direction but
may extend in a direction intersecting a horizontal direc-
tion and the gravitational direction (vertical direction).

[0028] The ink cartridge 30 has a substantially paral-
lelepiped shape and comprises a main body 31 and a
bracket 90. The main body 31 and the bracket 90 form
the exterior of the ink cartridge 30. The ink cartridge 30
is a container configured to store ink therein. The ink
cartridge 30 comprises an ink chamber 36, which is a
space formed in the interior of ink cartridge 30. More spe-
cifically, the main body 31 comprises the ink chamber 36
formed therein, e.g., the main body 31 comprises an inner
frame 35, and the ink chamber 36 is formed in the inner
frame 35. The ink cartridge 30 has a width in a width
direction (left-right direction) 51, a height in the height
direction (up-down direction) 52, and a depth in a depth
direction (front-back direction) 53. The width direction
(left-right direction) 51, the height direction (up-down di-
rection) 52, and the depth direction (front-back direction)
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53 are perpendicular to each other. The width of the ink
cartridge 30 is less than the height and the depth of the
ink cartridge 30. When ink cartridge 30 is in the mounted
position (upright position), the width direction (left-right
direction) 51 is parallel with a horizontal plane, the depth
direction (front-back direction) 53 is also parallel with the
horizontal plane, and the height direction (up-down di-
rection) 52 is parallel with the gravitational direction (ver-
tical direction). When the ink cartridge 30 is inserted into/
removed from the cartridge mounting portion 110, the
depth direction (front-back direction) 53 is parallel with
the insertion/removal direction 50, and the width direction
(left-right direction) 51 and the height direction (up-down
direction) 52 are perpendicular to the insertion/removal
direction 50. The height direction (up-down direction) 52
is parallel with an upward direction and a downward di-
rection and is a combination of the upward direction and
the downward direction.

[0029] The ink cartridge 30 comprises a front wall 40
and a rear wall 42 opposite the front wall 40 with respect
tothe insertion direction 56. The frontwall40is positioned
at a front side of the ink cartridge 30 with respect to the
insertion direction 56 when the ink cartridge 30 is inserted
into the cartridge mounting portion 110. More specifically,
the front wall 40 faces in the insertion direction 56, in
other words, the front wall 40 is oriented toward the in-
sertion direction 56, when the ink cartridge 30 is inserted
into the cartridge mounting portion 110. The rear wall 42
is positioned at a rear side of the ink cartridge 30 with
respectto the insertion direction 56 when the ink cartridge
30 is inserted into the cartridge mounting portion 110.
More specifically, the rear wall 42 faces in the removal
direction 55, in other words, the rear wall 42 is oriented
toward the removal direction 55, when the ink cartridge
30 is inserted into the cartridge mounting portion 110.
The font wall 40 and the rear wall 42 are aligned in depth
direction (front-back direction) 53. The front wall 40 and
the rear wall 42 are aligned in the insertion/removal di-
rection 50 when the ink cartridge 30 is inserted into the
cartridge mounting portion 110. The ink cartridge 30 com-
prises side walls 37, 38, each extending in the insertion/
removal direction 50 and connected to the front wall 40
and the rear wall 42. The side walls 37 and 38 are aligned
in the width direction (left-right direction) 51. The ink car-
tridge 30 comprises a top wall 39 connected to upper
ends of the front wall 40, the rear wall 42, and the side
walls 37 and 38. The ink cartridge 30 comprises a bottom
wall 41 connected to lower ends of the front wall 40, the
rear wall 42, and the side walls 37, 38. The top wall 39
and the bottom wall 41 are aligned in the height direction
(up-down direction) 52. An outer face of the front wall 40
is a front face of the ink cartridge 30, and an outer face
of the rear wall 42 is a rear face of the ink cartridge 30.
Therefore, the front face of the ink cartridge 30 is oriented
toward the insertion direction 56 when the ink cartridge
30 is inserted into the cartridge mounting portion 110 in
the upright position, and the rear face of the ink cartridge
30 is oriented toward the removal direction 55 when the
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ink cartridge 30 is inserted into the cartridge mounting
portion 110 in the upright position. Moreover, the front
face of the ink cartridge 30 is oriented to, or faces, an
end face of the cartridge mounting portion 110, as can
be seen from Figs. 7 though 9, the end face forming the
right end side thereof in these figures. An outer face of
the top wall 39 is a top face of the ink cartridge 30, and
an outer face of the bottom wall 31 is a bottom face of
the ink cartridge 30. Therefore, the top face of the ink
cartridge 30 is oriented in the upward direction when the
ink cartridge 30 is inserted into the cartridge mounting
portion 110 in the upright position, and the bottom face
of the ink cartridge 30 is oriented in the downward direc-
tion when the ink cartridge 30 is mounted to the cartridge
mounting portion 110 in the upright position. The top face
is connected to upper ends of the front face and the rear
face, and the bottom face is connected to lower ends of
the front face and the rear face. Similarly, outer faces of
the side walls 37, 38 are side faces of the ink cartridge 30.
[0030] In this embodiment, the bracket 90 comprises
the front wall 40, a portion of the side wall 37, a portion
of the side wall 38, a portion of the top wall 39, and a
portion of the bottom wall 41, and the main body 31 com-
prises the rear wall 42, the other portion of the side wall
37, the other portion of the side wall 38, the other portion
of the top wall 39, and the other portion of the bottom 41.
Therefore, the bracket 90 comprises the front face of the
ink cartridge 30, a portion of the top face of the ink car-
tridge 30, a portion of the bottom face of the ink cartridge
30, and portions of the side faces of the ink cartridge 30,
and the main body 31 comprises the rear face of the ink
cartridge 30, the other portion of the top face of the ink
cartridge 30, the other portion of the bottom face of the
ink cartridge 30, and the other portions of the side faces
of the ink cartridge 30.

[Main body 31]

[0031] Referringto Figs. 2 to 4, the main body 31 com-
prises a detection portion 33 at a middle portion of the
main body 31 with respect to the height direction
(up-down direction) 52. The detection portion 33 is posi-
tioned at a front-wall 40 side of the main body 31. More
specifically, the detection portion 33 is positioned at a
front face of the main body 31, and the front face of the
main body 31 faces in the insertion direction 56, in other
words, is oriented towards the insertion direction 56,
when the ink cartridge 30 is inserted into the cartridge
mounting portion 110. The bracket 90 comprises a first
protrusion 85 which comprises a detection portion, e.g.,
a rib 88. The first protrusion 85 comprises a front end
with respect to the insertion direction 56. The rib 88 com-
prises a front end with respect to the insertion direction
56. The bracket 90 comprises a second protrusion 86.
The second protrusion 86 comprises a front end with re-
spect to the insertion direction 56. The bracket 90 com-
prises another detection portion 89. The detection portion
33 is positioned more rearward than the front end of the
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first protrusion 85, the front end of the rib 88, the front
end ofthe second protrusion 86, and the detection portion
89 withrespecttotheinsertiondirection 56. The detection
portion 33 has a box shape having an opening facing the
ink chamber 36, such that the interior of the detection
portion 36 is in fluid communication with the ink chamber
36. The detection portion 33 comprises a pair of walls
made of a translucent, e.g., transparent or semi-trans-
parent, resin configured to allow light, e.g., visible or in-
frared light, traveling in a direction perpendicular to the
insertion/removal direction 50 to pass therethrough. In
this embodiment, the direction perpendicular to the in-
sertion/removal direction 50 is the width direction (left-
right direction) 51. The detection portion 33 is exposed
to the exterior of the ink cartridge 30 via an opening 95
formed through the bracket 90 at a front-wall 40 side of
the bracket 90. When the ink cartridge 30 is mounted to
the cartridge mounting portion 110, an optical sensor 114
(see Fig. 6) emits light in the direction perpendicular to
the insertion/removal direction 50. The detection portion
33 may allow the light which is emitted from the optical
sensor 114 and reaches the detection portion 33 via the
opening 95 to pass therethrough.

[0032] The pair of walls of the detection portion 33 is
aligned in the width direction (left-right direction) 51, and
a space is formed between the pair of walls of the detec-
tion portion 33. Ink stored in the ink chamber 36 can reach
this space. Referring to Fig. 4, the main body 31 com-
prises a sensor arm 60 disposed in the ink chamber 36.
The sensor arm 60 comprises an arm body 61 extending
mainly in the depth direction (front-back direction) 53, an
indicator 62 positioned at one end of the arm body 61,
and a float 63 positioned at the other end of the arm body
61. The indicator 62 is positioned in the space formed
between the pair of walls of the detection portion 33. The
main body 31 comprises a support shaft 64 extending in
the width direction (left-right direction) 51, and the sensor
arm 60 is supported by the support shaft 64, such that
the sensor arm 60 can pivot about the support shaft 64.
The sensor arm 60 is configured to pivot based on the
amount of ink stored in the ink chamber 36, and therefore
the indicator 62 is configured to pivot based on the
amount of ink stored in the ink chamber 36. The sensor
arm 60 is configured to move between an upper position
and a lower position. When the sensor arm 60 is in the
upper position, the indicator 62 is positioned at an upper
side of the detection portion 33 with respect to the grav-
itational direction (vertical direction). When the sensor
arm 60 is in the lower position, the indicator 62 is posi-
tioned at a lower side of the detection portion 33 with
respect to the gravitational direction. Fig. 4 depicts the
sensor arm 60 positioned in the lower position when the
ink chamber 36 has a predetermined amount or more of
ink stored therein.

[0033] When the ink cartridge 30 is mounted to the
cartridge mounting portion 110, the detection portion 33
is positioned between a light emitter and a light receiver
ofthe optical sensor 114, which are aligned in a horizontal
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direction (the width direction or left-right direction 51) per-
pendicular to the insertion/removal direction 50, and the
detection portion 33 is configured to change its state be-
tween afirst state and a second state. When the detection
portion 33 is in the first state, the detection portion 33
allows light, which is emitted from the light emitter of the
optical sensor 114 and travels in the direction (the width
direction or left-right direction 51) perpendicular to the
insertion/removal direction 50, to pass therethrough.
When the detection portion 33 is in the second state, the
detection portion 33 attenuates the light. More specifical-
ly, when the detection portion 33 is in the first state and
the light reaches one side of the detection portion 33 in
the direction (width direction or left-right direction 51) per-
pendicular to the insertion/removal direction 50, a pre-
determined amount or more of the light comes out of the
other side of the detection portion 33 in the direction (the
width direction or left-right direction 51) perpendicular to
the insertion/removal direction 50 and reaches the light
receiver of the optical sensor 114. When the detection
portion 33 is in the second state and the light reaches
one side of the detection portion 33 in the direction (the
width direction or left-right direction 51) perpendicular to
the insertion/removal direction 50, the amount of light
coming out of the other side of the detection portion 33
and reaching the light receiver of the optical sensor 114
is less than the predetermined amount, e.g., zero. When
the sensor arm 60 is in the in the upper position, the
detection portion 33 is in the first state to allow the light
to pass therethrough. When the sensor arm 60 is in the
lower position, the detection portion 33 is in the second
state to attenuate the light. The attenuation of the light is
caused by the indicator 62 completely preventing the light
from passing therethrough in the direction (the width di-
rection or left-right direction 51) perpendicular to the in-
sertion/removal direction 50, by the indicator 62 absorb-
ing some amount of the light, by the indicator 62 deflect-
ing the light, by the indicator 62 totally reflecting the light,
and etc. As such, the amount (intensity) of the light reach-
ing the light receiver of the optical sensor 114 depends
on the state of the detection portion 33. By detecting the
state of the detection portion 33 with the optical sensor
114, it is determined whether the ink chamber 36 has the
predetermined amount or more of ink stored therein.

[0034] In another embodiment, the ink cartridge 30
may not comprise the sensor arm 60, and therefore the
indicator 62 may notbe positioned in the detection portion
33. In such a case, when the detection portion 33 stores
ink therein, the detection portion 33 may attenuate the
light. When the detection portion 33 does not store ink
therein, the detection portion 33 may allow the light to
pass therethrough. More specifically, when the detection
portion 33 does not store ink therein and the light reaches
one side of the detection portion 33 in the direction (the
width direction or left-right direction 51) perpendicular to
the insertion/removal direction 50, the predetermined
amount or more of the light may come out of the other
side of the detection portion 33 in the direction (the width
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direction or left-right direction 51) perpendicular to the
insertion/removal direction 50 and reaches the light re-
ceiver of the optical sensor 114. When the detection por-
tion 33 stores ink therein and the light reaches one side
of the detection portion 33 in the direction (the width di-
rection or left-right direction 51) perpendicular to the in-
sertion/removal direction 50, the amount of light coming
outofthe other side of the detection portion 33 and reach-
ing the light receiver of the optical sensor 114 is less than
the predetermined amount, e.g., zero. The attenuation
of the light may be caused by the ink absorbing some
amount of the light. In yet another embodiment, the de-
tection portion 33 may comprise a flexible film forming a
space therein. When ink is stored in the space formed
by the flexible film, the flexible film bulges. The ink car-
tridge 30 may comprise a pivotable lever contacting the
flexible film, and the lever may attenuate the light by com-
pletely preventing the light from passing therethrough in
the direction (the width direction or left-right direction 51)
perpendicular to the insertion/removal direction 50, by
absorbing some amount of the light, by deflecting the
light, by totally reflecting the light, and etc. When the ink
moves out of the space formed by the flexible film and
the flexible film shrinks, the lever contacting the flexible
film may move to a position in which the lever no longer
attenuates the light. In still another embodiment, the de-
tection portion 33 comprises a prism-like structure. In
such a case, when ink contacts the prism-like structure,
the prism-like structure may reflect light such that the
light does not reach the light receiver of the optical sensor
114. When ink does not contact the prism-like structure,
the prism-like structure may reflect light such that the
light reaches the light receiver of the optical sensor 114.
[0035] The main body 31 has an air communication
opening 32 at the front-wall 40 side of the main body 31
above the detection portion 33. More specifically, the air
communication opening 32 is positioned at the front face
of the main body 31 facing in the insertion direction 56.
The air communication opening 32 is formed through a
wall defining the ink chamber 36 in the depth direction
(front-back direction) 53. An air layer formed in the ink
chamber 36 and the atmosphere outside of the ink cham-
ber 36 can be brought into fluid communication via the
air communication opening 32. The air communication
opening 32 is positioned between the front portion of the
bracket 90 and the rear wall 42 of the main body 31. The
bracket 90 has a circular opening 96 formed through a
wall of the first projection 85 in the depth direction (front-
back direction) 53, and the air communication opening
32 is accessible via the opening 96 from the exterior of
the ink cartridge 30 in the removal direction 55.

[0036] The main body 31 comprises an air communi-
cation valve 73 configured to selectively open and close
the air communication opening 32. When the air commu-
nication opening 32 is opened, the pressure in the ink
chamber 36 maintained in a negative pressure becomes
equal to the atmospheric pressure. In another embodi-
ment, the air communication opening 32 may not be po-
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sitioned at the front-wall 40 side of the main body 31 and
may be positioned anywhere as long as the interior and
the exterior of the ink chamber 36 can be brought into
fluid communication. In yet another embodiment, the ink
cartridge 30 may be configured to be used in the printer
10 with the ink chamber 36 maintained in negative pres-
sure. In such a case, the ink cartridge 30 may not have
the air communication opening 32.

[0037] The main body 31 comprises a printing fluid
supply portion, e.g., an ink supply portion 34 at the
front-wall 40 side of the main body 31 below the detection
portion 33. More specifically, the ink supply portion 34 is
positioned at the front face of the main body 31 facing in
the insertion direction 56. The ink supply portion 34 is
positioned at a lower portion of the front face of the main
body 31, i.e., at a bottom-wall 41 side of the front face of
the main body 31. The bracket 90 has a circular opening
97 formed through the front wall 40 in the depth direction
(front-back direction) 53. The ink supply portion 34 has
a cylindrical shape and extends through the opening 97
of the front wall 40 in the insertion/removal direction 50.
Therefore, the ink supply portion 34 is positioned at the
front wall 40. The ink supply portion 34 has an ink supply
opening 71 formed at the distal end of the ink supply
portion 34.

[0038] The ink supply portion 34 has an ink path 72
formed therein. The ink path 72 extends from the ink sup-
ply opening 71 up to the ink chamber 36 in the depth
direction (front-back direction) 53. The main body 31
comprises an ink supply valve 70 configured to selec-
tively open and close the ink supply opening 71. When
the ink cartridge 30 is mounted to the cartridge mounting
portion 110, an ink pipe 122 provided in the cartridge
mounting portion 110 is inserted through the ink supply
opening 71 and pushes the ink supply valve 70 such that
the ink supply opening 71 is opened. When this occurs,
ink is flows out of the ink chamber 36 into the ink pipe
122 via the ink path 72 in the insertion direction 56.
[0039] In another embodiment, the ink cartridge 30
may not comprise the ink supply valve 70. In such a case,
the ink supply opening 71 may be covered and closed
by a film. When the ink cartridge 30 is mounted to the
cartridge mounting portion 110, the ink pipe 122 may
break through the film, such that the ink supply opening
71 is opened.

[0040] Referring to Figs. 3 and 4, the main body 31
comprises an engagement hook 43 at a bottom-wall 41
side and the front-wall 40 side of the main body 31. The
engagement hook 43 extends forward in the depth direc-
tion (front-back direction) 53 from a lower portion of the
front face of the main body 31. The front end of the en-
gagement hook 43 comprises two protrusions extending
outward in opposite directions in the width direction (left-
right direction) 51. The engagement hook 43 has a cut-
out formed therein. The cut-out is positioned at a middle
portion of the engagement hook 43 with respect to the
width direction (left-right direction) 51 and extends in the
depth direction (front-back direction) 53. With this cut-
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out, the engagement hook 43 is configured to resiliently
deform such that a dimension thereof in the width direc-
tion (left-right direction) 51 decreases when the bracket
90 and the main body 31 are assembled. The protrusions
of the front end of the engagement hook 43 are then
expanded back to normal and positioned in elongated
openings 91, 92 formed through the bracket 90, respec-
tively, and contact inner surfaces of the walls defining
the elongated openings 91, 92, respectively, such that
the assembling is complete.

[0041] The main body 31 comprises an engagement
portion 45 positioned at a top-wall 39 side of the ink car-
tridge 30. More specifically, the engagement portion 45
is positioned at a middle portion of the top wall 39 with
respect to the depth direction (front-back direction) 53.
The engagement portion 45 extends upward from the top
wall 39 and away from the ink chamber 36 and comprises
an engagement surface 46 which extends in the width
direction (left-right direction) 51 and the height direction
(up-down direction) 52. The engagement surface 46 fac-
es rearward with respect to the insertion direction 56, in
other wards, faces in the removal direction 55, when the
ink cartridge 30 is inserted into the cartridge mounting
portion 110. In another embodiment, the engagement
surface 46 may not extend vertically from the top wall 39,
but may be inclined with respect to the height direction
(left-right direction) 51, and may face rearward with re-
spect to the insertion direction 56, in other wards, face
in the removal direction 55, when the ink cartridge 30 is
inserted into the cartridge mounting portion 110. When
the ink cartridge 30 is mounted to the cartridge mounting
portion 110, the engagement surface 46 contacts an en-
gagement member 145 of the cartridge mounting portion
110, and receives an external force. More specifically,
when the ink cartridge 30 is mounted to and retained in
the cartridge mounting portion 110, the ink cartridge 30
is pushed in the removal direction 55, and therefore, the
engagement surface 46 pushes the engagement mem-
ber 145 in the removal direction 55. As a consequence,
the engagement surface 46 receives a reaction force
from the engagement member 145 in the insertion direc-
tion 56.

[0042] The main body 31 comprises a pivot member
80 positioned at an upper side of the main body 31 with
respect to the height direction (up-down direction) 52 and
at a rear-wall 42 side of the main body 31. More specif-
ically, the pivot member 80 is positioned at a rear portion
of the top wall 39. The pivot member 80 has a bent flat-
plate shape and its longer dimension extends in a direc-
tion substantially parallel with the depth direction (front-
back direction) 53. The pivot member 80 comprises a
shaft 83 at its bent point. The bent point is positioned at
a middle portion of the pivot member 80 with respect to
the depth direction (front-back direction) 53. The shaft
83 extends in the width direction (left-right direction) 51.
The shaft 83 is supported by the other portion of the main
body 31 at a position spaced away from the engagement
surface 46 toward the rear wall 42, such that the pivot
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member 80 can pivot about the shaft 83. The pivot mem-
ber 80 comprises a front end portion 81 and a rear end
portion 82. The front end portion 81 extends from the
shaft 83 toward the engagement surface 46. The rear
end portion 82 extends from the shaft 83 toward the rear
wall 42.

[0043] When no external force is applied to the pivot
member 80, the pivot member 80 is positioned, such that
the front end portion 81 is positioned farthest from the
top wall 39, i.e., the front end portion 81 is in the upper
most position relative to the top wall 39, due to its own
weight, i.e., the rear end portion 82 is heavier than the
front end portion 81. When the pivot member 80 is in this
position, the front end portion 81 may extend outside be-
yond an upper end of any other portion of the main body
31, i.e., herein the upper end of the engagement portion
45. In another embodiment, the front end portion 81 may
not extend outside beyond the upper end of any other
portion of the main body 31 and may be positioned more
inside than the upper end of the other portion of the main
body 31, i.e., positioned below the upper end of the other
portion of the main body 31. When the front end portion
81 is pushed down, the pivot member 80 pivots in the
clockwise direction in Fig. 4 against its own weight. When
the pivot member 80 pivots in the clockwise direction to
the extent possible, the front end portion 81 is positioned
below an upper end of the engagement surface 46. In
another embodiment, the pivot member 80 may be inte-
grally formed with the other portion of the main body 31.
In yet another embodiment, the pivot member 80 may be
biased by a spring in the clockwise direction. In such a
case, when the rear end portion 82 is pushed down, the
pivot member 80 pivots in the counterclockwise direction
against the biasing force of the spring.

[0044] As mentioned above, the main body 31 com-
prises the portions of the side walls 37, 38. Each of the
portions of the side walls 37, 38 extends from the rear
wall 42 up to a middle portion of the main body 31 with
respect to the depth direction (front-back direction) 53.
Each of the portions of the side walls 37, 38 comprises
a flat plate portion, and a tapered portion at the front of
the flat plate portion with respect to the depth direction
(front-back direction) 53. More specifically, each of the
flat plate portion comprises a planar outer surface ex-
tending in the depth direction (front-back direction) 53
and the height direction (up-down direction) 52 and a
planar inner surface extending in the depth direction
(front-back direction) 53 and the height direction (up-
down direction) 52. The tapered portion comprises a pla-
nar outer surface extending in the depth direction (front-
back direction) 53 and the height direction (up-down di-
rection) 52 and an inclined inner surface 47 or 48 extend-
ing in a direction inclined to the depth direction (front-
back direction) 53 and extending in the height direction
(up-down direction) 52. The portion of the side wall 37
comprises the inclined inner surface 47 and the portion
of the side wall 38 comprises the inclined inner surface
48. When the bracket 90 is not attached to the main body
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31 before the ink cartridge 30 is assembled, a front por-
tion of the inner frame 35 defining the ink chamber 36 is
not covered by the portions of the side walls 37, 38 and
is exposed.

[Bracket 90]

[0045] The bracket 90 is attached to the main body 31.
The bracket 90 covers a front portion of the main body
31 extending from around the inner inclined surfaces 47,
48 to the front face of the main body 31 facing in the
insertion direction 56. More specifically, the bracket 90
covers the front face of the main body 31, the side-wall
37 side of the front portion of the main body 31, the side-
wall 38 side of the front portion of the main body 31, the
top-wall 39 side of the front portion of the main body 31,
and the bottom-wall 41 side of the front portion of the
main body 31. In other words, the bracket 90 covers the
front face of the main body 31, a top face, a bottom face,
and side faces of the front portion of the main body 31.
[0046] As described above, the bracket 90 comprises
the portions of the side walls 37, 38. The portions of the
side walls 37, 38 have the elongated openings 91, 92
formed therethrough, respectively. The elongated open-
ings 91, 92, are positioned at bottom-wall 41 sides of the
portions of the side walls 37, 38, respectively. In other
words, the elongated openings 91, 92 are positioned at
lower portions of the portions of the side walls 37, 38.
Each of the elongated openings 91, 92 has a predeter-
mined dimension in the height direction (up-down direc-
tion) 52 reasonably longer than the respective dimen-
sions of the protrusions of the front end of the engage-
ment hook 43 in order to provide a substantial vertical
tolerance or play in that direction. The protrusions of the
front end of the engagement hook 43 are positioned in
the elongated openings 91, 92, respectively, and contact
inner surfaces of the walls defining the elongated open-
ings 91, 92, respectively. If the bracket 90 is attempted
to be removed from the main body 31 by pulling the brack-
et 90 in the depth direction (front-back direction) 53, the
protrusions of the front end of the engagement hook 43
are hooked on the inner surfaces of the walls defining
the elongated openings 91, 92, such that the bracket 90
cannot be removed from the main body 31. The dimen-
sion of each of the protrusions of the front end of the
engagement hook 43 in the height direction (up-down
direction) 52 is less than the dimension of each of the
elongated openings 91, 92 in the height direction (up-
down direction) 52. The portions of the side walls 37, 38
comprise end portions 93, 94 at a rear-wall 42 side there-
of, respectively. The end portions 93, 94 extend in the
height direction (up-down direction) 52 and are covered
by the tapered portions of the portions of the side walls
37,38 ofthemainbody 31, respectively. The end portions
93, 94 face the inclined inner surfaces 47, 48 of the ta-
pered portions, respectively, i.e., the end portions 93, 94
overlap the inclined inner surfaces 47, 48 in the width
direction (left-right direction) 51. The bracket 90 is con-
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figured to move relative to the main body 31 in the height
direction (up-down direction) 52 within a range defined
by the dimension of the elongated openings 91, 92 in the
height direction (up-down direction) 52 allowing the pro-
trusions of the front end of the engagement hook 43 to
slide within the elongated openings 91, 92 in the height
direction (up-down direction) 52. In other words, there is
a space between each one of the protrusions of the front
end of the engagement hook 43 and an end of a corre-
sponding one of the elongated openings 91, 92 in the
height direction (up-down direction) 52, such that the
bracket 90 can slide on the main body 31 in the height
direction (up-down direction) 52. When the bracket 90
moves relative to the main body 31, the end portions 93,
94 of the bracket 90 slides on the inclined inner surfaces
47, 48, respectively. In other words, the inclined inner
surfaces 47, 48 function as guides when the bracket 90
moves relative to the main body 31. The bracket 90 is
supported by an upper surface of the front portion of the
main body 31 from below in a normal state.

[0047] The bracket 90 has the opening 95 formed
therethrough in the width direction (left-right direction)
51. The opening 95 is positioned at the front-wall 40 side
of the bracket 90 at a middle portion of the bracket 90
with respect to the height direction (left-right direction)
52. In this embodiment, the opening 95 has a rectangular
shape but can have any other suitable shape according
to modified embodiments. The opening 95 has dimen-
sions and size corresponding to the detection portion 33
of the main body 31 and is in a position corresponding
to the detection portion 33, such that the detection portion
33 is exposed to the exterior of the ink cartridge 30 via
the opening 95 in the width direction (left-right direction)
51. A portion of the bracket 90 defining the opening 95
comprises the detection portion 89 extending in the
height direction (up-down direction) 52, and a support
portion 79 extending from the lower end of the detection
portion 89 in the depth direction (front-back direction) 53
toward the main body 31 and configured to support the
detection portion 33 from below. When the bracket 90 is
supported by the upper surface of the front portion of the
main body 31 from below, there is a space between the
detection portion 33 and the support portion 79. When
the bracket 90 moves in the upward direction relative to
the main body 31, the support portion 79 contacts a lower
end of the detection portion 33. The range within which
the bracket 90 moves relative to the main body 31 in the
height direction (up-down direction) 52 can be defined
by the dimension of the elongated openings 91, 92 in the
height direction (up-down direction) 52 allowing the pro-
trusions of the front end of the engagement hook 43 to
slide within the elongated openings 91, 92 in the height
direction (up-down direction) 52 or can be defined by the
space between the detection portion 33 and the support
portion 79 formed when the bracket 90 is supported by
the upper surface of the front portion of the main body
31 from below.

[0048] The bracket 90 has the opening 96 formed
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through a wall of the first protrusion 85 in the depth di-
rection (front-back direction) 53, and the opening 96 is
positioned at an upper protrusion, i.e. the first protrusion
85 with respect to the height direction 52. In this embod-
iment, the opening 96 has a circular shape but any other
shapes are possible as well according to modified em-
bodiments. The opening 96 has a dimension and size
corresponding to the air communication opening 32 of
the main body 31 and is in a position corresponding to
the air communication opening 32, such that the air com-
munication opening 32 is accessible via the opening 96
from the exterior of the ink cartridge 30 in the removal
direction 55.

[0049] The bracket 90 has the opening 97 formed
through the front wall 40 in the depth direction (front-back
direction) 53, and the opening 97 is positioned at a lower
portion of the front wall 40 with respect to the height di-
rection 52. In this embodiment, the opening 97 has a
circular shape but any other shapes are possible as well
according to modified embodiments. The opening 97 has
a dimension and size corresponding to the ink supply
portion 34 of the main body 31 and is in a position cor-
responding to the ink supply portion 34, such that the ink
supply portion 34 extends through the opening 37 in the
depth direction (front-back direction) 53.

[0050] The bracket 90 comprises the first protrusion
85 and the second protrusion 86 at the front wall 40. The
first protrusion 85 extends from the upper end of the front
wall 40 in the insertion direction 56 away from the rear
wall 42. The width of the first protrusion 85 in the width
direction (left-right direction) 51 is the same as the width
of the front wall 40 in the width direction (left-right direc-
tion) 51. In another embodiment, the width of first protru-
sion 85 may be less than the width of the front wall 40.
The front end of the first protrusion 85 is positioned more
forward than the ink supply opening 71 formed at the
distal end of the ink supply portion 34 in the insertion
direction 56 away from the rear wall 42. The first protru-
sion 85 has arecess, e.g., a groove 87 formed in a middle
portion of the first protrusion 85 with respect to the width
direction (left-right direction) 52. The groove 87 extends
in the depth direction (front-back direction) 53. The
groove 87 is opened forward in the insertion direction 56
and opened upward in the height direction (up-down di-
rection) 52. Both sides of the groove 87 with respect to
the width direction (left-right direction) 51 are defined and
closed by a pair of surfaces of the first protrusion 85 (side
walls of groove 87), and the bottom of groove 87 is de-
fined and closed by a surface of the first protrusion 85.
The cross section of the groove 87 taken along the height
direction (up-down direction) 52 and the width direction
(left-right direction) 51 is rectangular but other cross sec-
tions are possible as well according to modified embod-
iments.

[0051] The first protrusion 85 comprises the rib 88 dis-
posed in a middle portion of the groove 87 with respect
to the width direction (left-right direction) 51. The rib 88
extends in the depth direction (front-back direction) 53
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and the height direction (up-down direction) 52. The rib
88 extends in the upward direction from the surface of
the first protrusion 85 defining the bottom of the groove
87. The rib 88 extends from the front-wall 40 of the ink
cartridge 30 in the depth direction 53 or insertion direction
56. The rib 88 is positioned at or adjacent to a boundary
between the top wall 39 and the front wall 40. Each of
side surfaces of the rib 88 with respect to the width di-
rection (left-right direction) 51 extends in the depth direc-
tion (front-back direction) 53 and the height direction (up-
down direction) 52 in parallel with the pair of surfaces of
thefirst protrusion 85 defining the both sides of the groove
87 with respect to the width direction (left-right direction)
51. The surfaces of the first protrusion 85 defining the
both sides of the groove 87 with respect to the width
direction (left-right direction) 51 are opposed to the side
surfaces of the rib 88 in the width direction (left-right di-
rection) 52, respectively. The rib 88 is configured to at-
tenuate light, e.g., visible or infrared light, traveling in a
direction perpendicular to the insertion/removal direction
50. In this embodiment, the direction perpendicular to the
insertion/removal direction 50 is the width direction (left-
right direction) 51. More specifically, when the ink car-
tridge 30 is mounted to the cartridge mounting portion
110, the rib 88 is positioned between a light emitter and
alightreceiver of an optical sensor 116, which are aligned
in a horizontal direction (the width direction or left-right
direction 51) perpendicular to the insertion/removal di-
rection 50. The rib 88 is configured to attenuate light,
which is emitted from the light emitter of the optical sensor
116 and travels in the direction (the width direction or left-
right direction 51) perpendicular to the insertion/removal
direction 50. When the light reaches one side of the rib
88 inthedirection (the width direction or left-right direction
51) perpendicular to the insertion/removal direction 50,
the amount of light coming out of the other side of the rib
88 and reaching the light receiver of the optical sensor
116 is less than a predetermined amount, e.g., zero. In
other words, the rib 88 is configured to attenuate the
amount or the intensity of light to a level sufficient to be
detected by the optical sensor 116. The attenuation of
the light is caused by the rib 88 completely preventing
the light from passing therethrough in the direction (the
width direction or left-right direction 51) perpendicular to
the insertion/removal direction 50, by the rib 88 absorbing
some amount of the light, by the rib 88 deflecting the light,
by the rib 88 totally reflecting the light, and etc. As such,
the rib 88 can be detected by the optical sensor 116. The
dimension of the rib 88 from the front wall 40 up to the
front end of the rib 88 in the insertion direction 56 away
from the rear wall 42 varies from one type of the ink car-
tridge 30 to another type of the ink cartridge 30. Different
types of the ink cartridges 30 may comprise different
colors of ink, different ingredients of ink such as dye and
pigment, different initial amounts of ink stored in the ink
chamber 36, and etc.

[0052] In another embodiment, the first protrusion 85
may have a recess 87 formed therein. The recess 87
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may be opened forward in the insertion direction 56,
opened upward in the height direction (up-down direc-
tion) 52, and opened on one side or the both sides of the
first protrusion 85 in the width direction (left-right direc-
tion) 51, i.e. at least one of the side walls of the groove
87 may be omitted. When the both side walls of the
groove 87 are omitted, the rib 88 is solely protruding from
the platform provided by the first protrusion 85. In this
modified embodiment and the embodiment described
above, the rib 88 may also acquire a guiding function with
respect to any movable parts provided in the cartridge
mounting portion 110, which function might be provided
also by the side walls of the groove 87 in the embodiment
detailed above.

[0053] The second protrusion 86 extends from the low-
er end of the front wall 40 in the insertion direction 56
away from the rear wall 42. The second protrusion 86 is
positioned below the ink supply portion 34. The width of
the second protrusion 86 in the width direction (left-right
direction) 51 is the same as the width of the front wall 40
in the width direction (left-right direction) 51. In another
embodiment, the width of second protrusion 86 may be
less than the width of the front wall 40. The front end of
the second protrusion 86 is positioned more forward than
the ink supply opening 71 formed at the distal end of the
ink supply portion 34 in the insertion direction 56 away
from the rear wall 42. The dimension of the second pro-
trusion 86 from the front wall 40 up to the front end of the
second protrusion 86 in the insertion direction 56 away
from the rear wall 42 varies from one type of the ink car-
tridge 30 to another type of the ink cartridge 30. Different
types of the ink cartridges 30 may comprise different
colors of ink, different ingredients of ink such as dye and
pigment, different initial amounts of ink stored in the ink
chamber 36, and etc. In this embodiment, the second
protrusion 86 is indirectly detected by an optical sensor
117 (see Fig. 1). In another embodiment, the second pro-
trusion 86 may be directly detected by the optical sensor
117.

[0054] The bracket 90 comprises the detection portion
89 at or adjacent to the front wall 40 between the first
protrusion 85 and the second protrusion 86 with respect
to the height direction (up-down direction) 52. The de-
tection portion 89 is positioned more forward than the
detection portion 33 in the insertion direction 56 away
from the rear wall 42. The detection portion 33 and the
detection portion 89 are aligned in the insertion direction
56. The width of the detection portion 89 in the width
direction (left-right direction) 51 is the same as the width
of the detection portion 33 in the width direction (left-right
direction) 51, but other larger or smaller widths are pos-
sible as well according to modified embodiments. The
detection portion 89 is configured to attenuate light, e.g.,
visible or infrared light, traveling in the direction (the width
direction or left-right direction 51) perpendicular to the
insertion/removal direction 50 to pass therethrough.
More specifically, during mounting of the ink cartridge 30
to the cartridge mounting portion 110, the detection por-
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tion 89 passes between the light emitter and the light
receiver of the optical sensor 114. When this occurs, the
detection portion 89 attenuates light, which is emitted
from the light emitter of the optical sensor 114 and travels
in the direction (the width direction or left-right direction
51) perpendicular to the insertion/removal direction 50.
When the light reaches one side of the detection portion
89inthedirection (the width direction or left-right direction
51) perpendicular to the insertion/removal direction 50,
the amount of light coming out of the other side of the
detection portion 89 and reaching the light receiver of the
optical sensor 114 is less than the predetermined
amount, e.g., zero. In other words, the detection portion
89 is configured to attenuate the amount or the intensity
of light to a level sufficient to be detected by the optical
sensor 114. The attenuation of the light is caused by the
detection portion 89 completely preventing the light from
passing therethrough in the direction (the width direction
or left-right direction 51) perpendicular to the insertion/
removal direction 50, by the detection portion 89 absorb-
ing some amount of the light, by the detection portion 89
deflecting the light, by the detection portion 89 totally re-
flecting the light, and etc. As such, the detection portion
89 can be detected by the optical sensor 114.

[0055] There is a gap between the detection portion
89 and the detection portion 33 in the depth direction
(front-back direction) 53. During mounting of the ink car-
tridge 30 to the cartridge mounting portion 110, the light,
which is emitted from the light emitter of the optical sensor
114 and travels in the direction (the width direction or left-
right direction 51) perpendicular to the insertion/removal
direction 50, passes through the gap and reaches the
light receiver of the optical sensor 114. The amount of
light coming out of the gap and reaching the light receiver
of the optical sensor 114 is greater than or equal to the
predetermined amount. The dimension of the detection
portion 89 in the depth direction (front-back direction) 53
varies from one type of the ink cartridge 30 to another
type of the ink cartridge 30. Different types of the ink
cartridges 30 may comprise different colors of ink, differ-
ent ingredients of ink such as dye and pigment, different
initial amounts of ink stored in the ink chamber 36, and
etc.

[0056] The front end of the first protrusion 85, the front
end of the second protrusion 86, and the detection portion
89 are positioned more forward than the detection portion
33 with respect to the insertion direction 56. In other
words, the detection portion 33 is positioned more rear-
ward than the front end of the first protrusion 85, the front
end of the second protrusion 86, and the detection portion
89 with respect to the insertion direction 56. Each of the
detection portion 33 and the ink supply opening 71 is
positioned between the first protrusion 85 and the second
protrusion 86 with respect to the height direction 52.
[0057] The ink cartridge 30 comprises a guide portion
65 at the top wall 39. The guide portion 65 is a pair of
ribs extending upward from the top wall 39 and extending
in the depth direction (front-back direction) 53. The guide
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portion 65 extends over the bracket 90 and the main body
31. The width of the guide portion 65 between the outer
surfaces of the ribs in the width direction (left-right direc-
tion) is less than the width of the ink cartridge 30 between
the outer surfaces of the side walls 37, 38 of the main
body 31 and the bracket 90 in the width direction (left-
right direction). The inner gap of the guide portion 65
between the inner surfaces of the ribs in the width direc-
tion (left-right direction) is greater than the width of the
engagement member 145 in the width direction (left-right
direction). The guide portion 65 comprises a front end in
the insertion direction 56. The guide portion 65 is posi-
tioned between the groove 87 of the first protrusion 85
and the rear wall 42. More specifically, the guide portion
65 is positioned in the rear of the groove 87 with respect
to the insertion direction 56.

[0058] The ink cartridge 30 comprises a guide portion
66 at the bottom wall 41. The guide portion 66 is a pro-
trusion extending downward from the bottom wall 41 and
extending in the depth direction (front-back direction) 53.
The guide portion 66 extends over the bracket 90 and
the main body 31. The width of the guide portion 66 be-
tween the outer surfaces of the guide portion 66 in the
width direction (left-right direction) is less than the width
of the ink cartridge 30 between the outer surfaces of the
side walls 37, 38 of the main body 31 and the bracket 90
in the width direction (left-right direction). When the ink
cartridge 30 is inserted into and removed from the car-
tridge mounting portion 110, the guide portions 65, 66
are inserted in guide grooves 109 of the cartridge mount-
ing portion 110.

[0059] The ink cartridge 30 comprises an IC board 74
disposed at the bracket 90 between the pair of ribs of the
guide portion 65. The IC board 74 is positioned between
the groove 87 of the first protrusion 85 and the rear wall
42 and between the engagement portion 45 and the front
wall 40. The IC board 74 is positioned at the top-wall 39
side of the ink cartridge 30 between the front wall 40 and
the rear wall 42. The IC board 74 is positioned more rear-
ward than the front wall 40 and the groove 87 with respect
to the insertion direction 56. The IC board 74 and the ink
supply opening 71 are mutually shifted with respect to
the insertion direction 56. More specifically, the IC board
74 is positioned more rearward than the ink supply open-
ing 71 with respect to the insertion direction 56.

[0060] The bracket 90 comprises a platform 67 on
which the IC board 74 is disposed. The platform 67 is
positioned between the pair of ribs of the guide portion
65. The platform 67 is a planar surface extending in the
width direction (left-right direction) 51 and the depth di-
rection (front-back direction) 53, and extending in the in-
sertion/removal direction 50 when the ink cartridge 30 is
in the mounted position (upright position). A plane on
which the platform 67 extends, i.e., a plane extending in
the depth direction (front-back direction) 53 and the width
direction (left-right direction) 51, intersects a plane on
which the engagement surface 46 extends, i.e., a plane
extending in the height direction (up-down direction) 52
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and the width direction (left-right direction) 51. In this em-
bodiment, the plane on which the platform extends is
perpendicular to the plane on which the engagement sur-
face 46 extends. The IC board 74 comprises a substan-
tially planar upper surface extending in the width direction
(left-right direction) 51 and the depth direction (front-back
direction) 53. When the ink cartridge 30 is in the mounted
position (upright position), the upper surface of the IC
board 74 extends horizontally and faces upward. A plane
on which the upper surface of the IC board 74 extends,
i.e., a plane extending in the depth direction (front-back
direction) 53 and the width direction (left-right direction)
51, intersects the plane on which the engagement sur-
face 46 extends, i.e., a plane extending in the height di-
rection (up-down direction) 52 and the width direction
(left-right direction) 51. In this embodiment, the plane on
which the upper surface of the IC board 74 extends is
perpendicular to the plane on which the engagement sur-
face 46 extends. Because the platform 67 is positioned
more forward than the engagement surface 46 with re-
spect to the insertion direction 56, the IC board 74 is
positioned more forward than the engagement surface
46 with respect to the insertion direction 56. The IC board
74 is positioned above (higher than) the rib 88 and the
groove 87 of the first protrusion 85 with respect to the
height direction (up-down direction) 52. In other words,
the IC board 74 is positioned more outside - with respect
to the vertical direction or the height direction (52) - than
the rib 88 and the groove 87. The IC board 74 is posi-
tioned above (higher than) at least a portion of the en-
gagement portion 45 with respect to the height direction
(up-down direction) 52. In other words, the IC board 74
is positioned more outside - with respect to the vertical
direction or the height direction (52) - than at least a por-
tion of the engagement portion 45. The cartridge mount-
ing portion 110 comprises three contacts 106 aligned in
the direction (width direction or left-right direction 51) per-
pendicular to the insertion/removal direction 50. During
mounting of the ink cartridge 30 to the cartridge mounting
portion 110, the IC board 74 contacts and is electrically
connected to the three contacts 106 (see Fig. 6). When
the mounting of the ink cartridge 30 to the cartridge
mounting portion 110 is completed, the IC board 74 still
contacts and is electrically connected to the three con-
tacts 106.

[0061] Referringto Figs. 2 and 3, the IC board 74 com-
prises an IC (not shown), and electrical interfaces, e.g.,
a HOT electrode 75, a GND electrode 76, and a signal
electrode 77. The IC is a semiconductor integrated circuit
and stores data about the information of the ink cartridge
30, e.g., the lot number of the ink cartridge 30, the man-
ufacturing date of the ink cartridge 30, the color of ink
stored in the ink cartridge 30, and etc. When the ink car-
tridge 30 is mounted to the cartridge mounting portion
110, the data stored in the IC can be read out by the
printer 10.

[0062] Each of the HOT electrode 75, the GND elec-
trode 76, and the signal electrode 77 is electrically con-
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nected to the IC. Each of the HOT electrode 75, the GND
electrode 76, and the signal electrode 77 extends in the
depth direction (front-back direction) 53. The HOT elec-
trode 75, the GND electrode 76, and the signal electrode
77 are aligned and spaced apart from each other in the
width direction (left-right direction) 51. The GND elec-
trode 76 is positioned between the HOT electrode 75 and
the signal electrode 77. The IC board 74 has a width in
the width direction (left-right direction) 51 and the rib 88
of the first protrusion 85 has a width in the width direction
(left-right direction) 51, and the width of the IC board 74
is greater than the width of the rib 88. Each of the HOT
electrode 75, the GND electrode 76, and the signal elec-
trode 77 has a width in the width direction (left-right di-
rection) 51, and the width of each of the HOT electrode
75, the GND electrode 76, and the signal electrode 77 is
greater than the width of the rib 88. The center of the IC
board 74 in the width direction (left-right direction) 51 and
the center of the rib 88 of the first protrusion 85 in the
width direction (left-right direction) is positioned on a
plane which is parallel with the height direction (up-down
direction) 52 and the depth direction (front-back direction)
53. Therefore, the IC board 74 and the rib 88 intersect
the plane which is parallel with the height direction (up-
down direction) 52 and the depth direction (front-back
direction) 53. In other words, the IC board 74 and the rib
88 are not offset in the width direction (left-right direction)
51. More specifically, the center of the GND electrode 76
in the width direction (left-right direction) 51 and the cent-
er of the rib 88 is positioned on the plane which is parallel
with the height direction (up-down direction) 52 and the
depth direction (front-back direction) 53. In other words,
the center of the GND electrode 76 in the width direction
(left-right direction) 51 and the center of the rib 88 are
not offset in the width direction (left-right direction) 51.
Therefore, the GND electrode 76 and the rib 88 intersect
the plane which is parallel with the height direction (up-
down direction) 52 and the depth direction (front-back
direction) 53. In other words, the GND electrode 76 and
the rib 86 are not offset in the width direction (left-right
direction) 51. The HOT electrode 75, the GND electrode
76, the signal electrode 77, and the rib 88 are symmet-
rically arranged with respect to the plane which is parallel
with the height direction (up-down direction) 52 and the
depth direction (front-back direction) 53. The engage-
ment surface 46, the IC board 74, and the groove 87
intersect the plane which is parallel with the height direc-
tion (up-down direction) 52 and the depth direction (front-
back direction) 53. In other words, the engagement sur-
face 46, the IC board 74, and the groove 87 are not offset
in the width direction (left-right direction) 51. More spe-
cifically, the engagement surface 46, the GND electrode
76, and the groove 87 intersect the plane which is parallel
with the height direction (up-down direction) 52 and the
depth direction (front-back direction) 53, the engagement
surface 46, the HOT electrode 75, and the groove 87
intersect another plane which is parallel with the height
direction (up-down direction) 52 and the depth direction
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(front-back direction) 53, and the engagement surface
46, the signal electrode 77, and the groove 87 intersect
yet another plane which is parallel with the height direc-
tion (up-down direction) 52 and the depth direction (front-
back direction) 53. In other words, the engagement sur-
face 46, each one of the HOT electrode 75, the GND
electrode 76, and the signal electrode 77, and the groove
87 are not offset in the width direction (left-right direction)
51. During mounting of the ink cartridge 30 to the car-
tridge mounting portion 110, the HOT electrode 75, the
GND electrode 76, and the signal electrode 77 contact
and are electrically connected to the three contacts 106
(see Fig. 6), respectively. When the mounting of the ink
cartridge 30 to the cartridge mounting portion 110 is com-
pleted, the HOT electrode 75, the GND electrode 76, and
the signal electrode 77 still contact and are electrically
connected to the three contacts 106, respectively.
[0063] The engagement surface 46, the IC board 74,
and the groove 87 are exposed upward with respect to
the height direction 52 to the exterior of the ink cartridge
30 at the top-wall 39 side of the ink cartridge 30. The
HOT electrode 75, the GND electrode 76, and the signal
electrode 77 are exposed upward to the exterior of the
ink cartridge 30 at the upper surface of the IC board 74,
such that the HOT electrode 75, the GND electrode 76,
and the signal electrode 77 are accessible from above
when the ink cartridge 30 is in the mounted position. In
other words, the HOT electrode 75, the GND electrode
76, and the signal electrode 77 are accessible in the
downward direction which is perpendicular to the width
direction (left-right direction) 51 and the insertion/remov-
al direction 50. The engagement surface 46 is accessible
from above when the ink cartridge 30 is in the mounted
position. In other words, the engagement surface 46 is
accessible in the downward direction which is perpen-
dicular to the width direction (left-right direction) 51 and
the insertion/removal direction 50.

[0064] The pair of ribs of the guide portion 65 extends
beyond the IC board 74 upward and forward in the inser-
tion direction 56. In other words, the pair of ribs of the
guide portion 65 extend outward beyond the IC board
74. The bracket 90 comprises a ramp 49 connecting the
pair of ribs of the guide portion 65. The ramp 49 is posi-
tioned between the groove 87 of the first protrusion 85
and the rear wall 42 and between the IC board 74 and
the front wall 40. The ramp 49 is positioned between the
groove 87 of the first protrusion 85 (i.e., the upper end
of the front wall 40) and the IC board 74. The ramp 49 is
inclined downward with respect to the insertion direction
56, such that a front portion of the ramp 49 is positioned
lower than a rear portion of the ramp 49. When the ink
cartridge 30 is inserted into and/or removed from the car-
tridge mounting portion 110, the engagement member
145 slides on the ramp 49.

[0065] Arecess 78isformed betweenthe engagement
portion 45 and the bracket 90 at a boundary between the
engagement portion 45 and the bracket 90 at an upper
portion of the ink cartridge 30. When the main body 31
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and the bracket 90 are positioned relative to the cartridge
mounting portion 110, respectively, as described below,
there is no level difference between the engagement por-
tion 45 and the bracket 90 in the height direction (up-
down direction) 50 on both sides of the recess 78. There-
fore, when the ink cartridge 30 is inserted into or removed
from the cartridge mounting portion 110, the engagement
member 145 is not caught in the recess 78.

[0066] In this embodiment, the bracket 90 covers the
front face of the main body 31, the side-wall 37 side of
the front portion of the main body 31, the side-wall 38
side of the front portion of the main body 31, the top-wall
39 side of the front portion of the main body 31, and the
bottom-wall 41 side of the front portion of the main body
31. However, the bracket 90 may cover the front portion
of the main body 31 differently. Referring to Figs. 10A
and 10B, in a modified embodiment, the bracket 90 may
not cover the side-wall 37 side of the front portion of the
main body 31. Referring to Figs. 11Aand 11B, in another
modified embodiment, the bracket 90 may not cover the
bottom-wall 41 side of the front portion of the main body
31.

[Introduction of ink into the ink cartridge 30]

[0067] After the main body 31 and the bracket 90 are
assembled, the ink cartridge 30 is placed with the front
wall 40 facing upward. The ink supply valve 70 and the
air communication valve 73 are then pushed toward the
ink chamber 36, such that the ink supply opening 71 and
the air communication opening 32 are opened. The inte-
rior of the ink chamber 36 thus becomes accessible from
the exterior of the ink chamber 36. Subsequently, ink is
introduced into the interior of the ink chamber 36 from
the exterior of the ink chamber 36 via the ink supply open-
ing 71 while air escapes from the interior of the ink cham-
ber 36 to the exterior of the ink chamber 36 via the air
communication opening 32. The ink supply valve 70 and
the air communication valve 73 are then moved to their
original positions, such that the ink supply opening 71
and the air communication opening 32 are closed. In an-
other embodiment, only one of the ink supply valve 70
and the air communication valve 73 may be pushed to-
ward the ink chamber 36, such that the corresponding
one of the ink supply opening 71 and the air communi-
cation opening 32 is opened. The interior of the ink cham-
ber 36 thus becomes accessible from the exterior of the
ink chamber 36. Subsequently, ink is introduced into the
interior of the ink chamber 36 from the exterior of the ink
chamber 36 via the ink supply opening 71 or the air com-
munication opening 32 while air escapes from the interior
of the ink chamber 36 to the exterior of the ink chamber
36 via the ink supply opening 71 or the air communication
opening 32. Because only one of the ink supply opening
71 and the air communication opening 32 is opened, it
may take more time to fill the ink chamber 36 with ink
compared to the above described method in which both
the ink supply opening 71 and the air communication
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opening 32 are opened. The ink supply valve 70 or the
air communication valve 73 is then moved to its original
position, such that the ink supply opening 71 or the air
communication opening 32 is closed.

[0068] When the ink cartridge 30 is refilled, an opening
may be formed through at least one of the front wall 40,
the rear wall 42, the top wall 39, the bottom wall 41, the
side wall 37, and the side wall 38, such that the interior
of the ink chamber 36 becomes accessible from the ex-
terior of the ink chamber 36 via the opening. The ink
supply opening 71 and/or the air communication opening
32 may be additionally opened. Subsequently, ink is in-
troduced into the interior of the ink chamber 36 from the
exterior of the ink chamber 36 via the opening formed
through the wall of the ink cartridge 30 while air escapes
from the interior of the ink chamber 36 to the exterior of
the ink chamber 36 via the opening and/or via the ink
supply opening 71 and/or the air communication opening
32 if opened. And then, the opening formed through the
wall of the ink cartridge 30 is closed by a plug, curable
adhesive, a tape, etc., and the ink supply opening 71
and/or the air communication opening 32 is closed if
opened before.

[Ink supply device 100]

[0069] Referringto Fig. 1, the printer 10 comprises the
ink supply device 100. The ink supply device 100 is con-
figured to supply ink to the print head 21. The ink supply
device 100 comprises the cartridge mounting portion 110
to which the ink cartridge 30 is mountable. In Fig. 1, the
ink cartridge 30 is mounted to the cartridge mounting
portion 110.

[Cartridge mounting portion 110]

[0070] Referring to Figs. 5 and 6, the cartridge mount-
ing portion 110 comprises a case 101, and the case 101
has the opening 112 formed through one face of the case
101. The ink cartridge 30 is configured to be inserted into
or removed from the case 101 through the opening 112.
The case 101 has the groove 109 formed in a top surface
defining the upper end of the inner space of the case 101
and also has the groove 109 formed in a bottom surface
defining the lower end of the inner space of the case 101.
The grooves 109 extend in the insertion/removal direc-
tion 50. The ink cartridge 30 is guided in the insertion/
removal direction 50 with the guide portion 65 inserted
in the groove 109 formed in the top surface of the case
101 and the guide groove 66 inserted in the groove 109
formed in the bottom surface of the case 101. The case
101 is configured to receive four ink cartridges 30 storing
cyan ink, magenta ink, yellow ink, and black ink, respec-
tively.

[0071] The case 101 comprises three partition plates
102 extending in the vertical direction and the inser-
tion/removal direction 50. The three partition plates 102
partition the inner space of the case 101 into four spaces.
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The four ink cartridges 30 are configured to be mounted
in the four spaces, respectively.

[0072] Referring to Fig. 6, the case 101 comprises an
end surface opposite the opening 112 in the insertion/re-
moval direction 50. The cartridge mounting portion 110
comprises a connection portion 103 provided at a lower
portion of the end surface of the case 101 at a position
corresponding to the ink supply portion 34 of the ink car-
tridge 30 mounted to the case 101. In this embodiment,
four connection portions 103 are provided for the four ink
cartridges 30 mountable to the case 101.

[0073] The connection portion 103 comprises a print-
ing fluid supply pipe, e.g., the ink pipe 122, and a holding
portion 121. The ink pipe 122 is a cylindrical pipe made
of a synthetic resin. The ink pipe 122 is connected to the
ink tube 20 at the exterior of the case 101. The ink tube
20 connected to the ink pipe 20 extends to the printing
head 21 to supply ink to the printing head 21. In Fig. 5
and 6, the ink tube 20 is not depicted.

[0074] The holding portion 121 has a cylindrical shape.
The ink pipe 122 is positioned at the center of the holding
portion 121. Referring to Fig. 9, when the ink cartridge
30 is mounted to the cartridge mounting portion 110, the
ink supply portion 34 is inserted into the holding portion
121. When this occurs, the ink supply portion 34 is posi-
tioned relative to the holding portion 121 with respect to
the height direction (up-down direction) 52 by an outer
surface of the ink supply portion 34 contacting an inner
surface of the holding portion 121. When the ink supply
portion 34 is inserted into the holding portion 121, the ink
pipe 122 is inserted into the ink supply opening 71. This
allows ink stored in the ink chamber 36 to flow out into
the ink pipe 122.

[0075] Referring to Fig. 6, the cartridge mounting por-
tion 110 comprises a senor unit 104 above the connection
portion 103. The sensor unit 104 comprises a board 113
and the optical senor 114 mounted to the board 113.
More specifically, the sensor unit 104 comprises one
board 113 and four optical sensors 114 mounted to the
one board 113, corresponding to the four ink cartridges
30 mountable to the case 101.

[0076] As described above, the optical sensor 114
comprises the light emitter, e.g., a light emitting diode,
and the light receiver, e.g., a photo-transistor. The light
emitter and the light receiver are housed in a housing,
and the housing extends from the board 113 in the inser-
tion/removal direction 50 toward the opening 112. The
housing has substantially a U-shape when view from the
above. The light emitter and the light receiver of the op-
tical sensor 114 are aligned in a horizontal direction (the
width direction or left-right direction 51) perpendicular to
the insertion/removal direction 50 with a space formed
therebetween. The light emitter is configured to emitlight,
e.g., infrared or visible light, toward the light receiver in
the horizontal direction (the width direction or left-right
direction 51) perpendicular to the insertion/removal di-
rection 50, and the light receiver is configured to receive
the light emitted from the light emitter. The detection por-
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tion 33 and the detection portion 89 can be inserted into
the space between the light emitter and the light receiver.
The optical sensor 114 is configured to detect the change
in the amount (intensity) of the light when the detection
portion 33 or the detection portion 89 enters an optical
path (detection point) formed between the light emitter
and the light receiver. The optical sensor 114 is electri-
cally connected to a controller (described later) of the
printer 10, and when the optical sensor 114 detects the
detection portion 33 or the detection portion 89, a signal
output from the optical sensor 114 to the controller chang-
es.

[0077] Referring to Fig. 6, the cartridge mounting por-
tion 110 comprises a senor unit 105 positioned at the top
surface of the case 101 adjacent to the end surface of
the case 101. The sensor unit 105 comprises a board
115 and the optical sensor 116 mounted to the board
115. More specifically, the sensor unit 105 comprises
one board 115 and four optical sensors 116 mounted to
the one board 115, corresponding to the four ink cartridg-
es 30 mountable to the case 101.

[0078] As described above, the optical sensor 116
comprises the light emitter, e.g., a light emitting diode,
and the light receiver, e.g., a photo-transistor. The light
emitter and the light receiver are housed in a housing,
and the housing extends from the board 115 downward
in the vertical direction. The housing has substantially an
up-side-down U-Shape when viewed in the insertion/re-
moval direction 50.

[0079] The light emitter and the light receiver of the
optical sensor 116 are aligned in the horizontal direction
(the width direction or left-right direction 51) perpendic-
ular to the insertion/removal direction 50 with a space
formed therebetween. The light emitter is configured to
emit light, e.g., infrared or visible light, toward the light
receiver in the horizontal direction (the width direction or
left-right direction 51) perpendicular to the insertion/re-
moval direction 50, and the light receiver is configured
to receive the light emitted from the light emitter. When
the ink cartridge 30 is mounted to the cartridge mounting
portion 110, the rib 88 of the first protrusion 85 is inserted
into the space between the light emitter and the light re-
ceiver. The optical sensor 116 is configured to detect the
change in the amount (intensity) of the light when the rib
88 enters an optical path (detection point) formed be-
tween the light emitter and the light receiver. The optical
sensor 116 is electrically connected to the controller of
the printer 10, and when the optical sensor 116 detects
the rib 88, a signal output from the optical sensor 116 to
the controller changes. Based on the signal change,
whether the ink cartridge 30 is mounted to the cartridge
mounting portion 110 can be determined by the control-
ler. In other words, the rib 88 is configured to provide
information as to the presence of the ink cartridge 30 in
the cartridge mounting portion 110 by attenuating the
light of the optical sensor 116.

[0080] The cartridge mounting portion 110 comprises
electrical contacts 106 positioned at the top surface of
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the case 101 between the end surface of the case 101
and the opening 112. Three contacts 106 are provided
and aligned in the direction (width direction or left-right
direction 51) perpendicular to the insertion/removal di-
rection 50. Three contacts 106 are arranged at positions
corresponding to the HOT electrode 75, the GND elec-
trode 76, the signal electrode 77 of the ink cartridge 30.
The contacts 106 have electrical conductivity and resil-
iency. The contacts 106 are configured to be resiliently
deformed inthe upward direction when these are pressed
from below. Four sets of three contacts 106 are provided,
corresponding to the four ink cartridges 30 mountable to
the case 101.

[0081] The printer 10 comprises the controller, and the
contacts 106 are electrically connected to the controller
via an electrical circuit. The controller may comprise a
CPU, a ROM, a RAM, and etc. When the HOT electrode
75 contacts and is electrically connected to a correspond-
ing one of the contacts 106, a voltage Vc is applied to
the HOT electrode 75. When the GND electrode 76 con-
tacts andis electrically connected to a corresponding one
of the contacts 106, the GND electrode 76 is grounded.
When the HOT electrode 75 and the GND electrode 76
contact and are electrically connected to the correspond-
ing contacts 106, respectively, power is supplied to the
IC. When the signal electrode 77 contacts and is electri-
cally connected to a corresponding one of the contacts
106, data stored in the IC is accessible. Outputs from the
electrical circuit are input to the controller.

[0082] Referring to Fig. 1, the case 101 has a space
130 formed at the lower end of the end surface of the
case 101. The cartridge mounting portion 110 comprises
a slider 135 disposed in the space 130. Four sliders 135
are provided corresponding to the four ink cartridges 30
mountable to the case 101. The space 130 is contiguous
with the inner space of the case 101. The slider 135 is
configured to move in the space 130 in the insertion/re-
moval direction 50. The slider 135 has substantially a
rectangular parallelepiped shape. The slider 135 is po-
sitioned in the line of travel of the second protrusion 86
of the ink cartridge 30 and is configured to contact the
second protrusion 86.

[0083] The cartridge mounting portion 110 comprises
a coil spring 139 disposed in the space 130. The caoll
spring 139 is configured to bias the slider 135 toward the
opening 112, i.e., in the removal direction 55. When the
coil spring 139is in a normallength, i.e., when no external
force is applied to the slider 135, the slider 135 is posi-
tioned at an opening 112 side of the space 130. When
the ink cartridge 30 is inserted into the case 101, the
second protrusion 86 of the ink cartridge 30 contacts the
slider 135 and pushes the slider 135 in the insertion di-
rection 56. When this occurs, the coil spring 139 contracts
and the slider 135 slides in the insertion direction 56. The
coil spring 139 in a contracted state biases the ink car-
tridge 30 in the removal direction 55 via the slider 135.
[0084] The cartridge mounting portion 110 comprises
the optical sensor 117 at an upper portion of the space
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130. Four optical sensors 117 are provided correspond-
ing to the four ink cartridges 30 mountable to the case
101. In other words, the four optical sensors 117 are pro-
vided corresponding to the four sliders 135. The four op-
tical sensors 117 are aligned in the direction (width di-
rection or left-right direction 51) perpendicular to the in-
sertion/removal direction 50. The optical sensor 117 has
the same structure as the optical sensor 116.

[0085] When the ink cartridge 30 is mounted to the
case 101, the slider 135 is pushed and inserted into a
space between a light emitter and a light receiver of the
optical sensor 117. The optical sensor 117 is configured
to detect the change in the amount (intensity) of light
when the slider 135 enters an optical path (detection
point) formed between the light emitter and the light re-
ceiver of the optical sensor 117. The optical sensor 117
is electrically connected to the controller of the printer
10, and when the optical sensor 117 detects the slider
135, a signal output from the optical sensor 117 to the
controller changes. In Figs. 6 to 9, the slider 135, the coil
spring 139, and the optical sensor 117 are not depicted.
[0086] In the cartridge mounting portion 110, the de-
tection point (optical path) of the optical sensor 114 is
positioned more rearward than the detection point (opti-
cal path) of the optical sensor 116 and the detection point
(optical path) of the optical sensor 117 in the insertion
direction 56.

[0087] Referring to Fig. 6, the cartridge mounting por-
tion 110 comprises a rod 125 at the end surface of the
case 101. The position of the rod 125 with respect to the
height direction (up-down direction) 52 corresponds to
the position of the air communication valve 73 of the ink
cartridge 30 mounted to the cartridge mounting portion
110 with respect to the height direction (up-down direc-
tion) 52. Four rods 125 are provided corresponding to
the four ink cartridges 30 mountable to the case 101. The
rod 125 has a cylindrical shape and extends from the end
surface of the case 101 in the insertion/removal direction
50 toward the opening 112. During the mounting of the
ink cartridge 30 to the cartridge mounting portion 110,
the rod 125 is inserted through the opening 96 of the
bracket 90, and the distal end of the rod 125 contacts the
aircommunication valve 73. The aircommunication valve
73 is pushed by the rod 125, such that the air communi-
cation opening 32 is opened. An outer surface of the rod
125 contacts an inner surface 98 of the bracket 90 de-
fining the opening 96, and thereby the bracket 90 is po-
sitioned relative to the cartridge mounting portion 110
with respect to the height direction (up-down direction)
52.

[0088] Referring to Fig. 6, the cartridge mounting por-
tion 110 comprises the engagement member 145 posi-
tioned at an upper portion of the case 101. The engage-
ment member 145 is configured to retain the ink cartridge
30 in the mounted position. The engagement member
145 is positioned adjacent to the upper end of the opening
112. The engagement member 145 is positioned be-
tween the opening 112 and the contacts 106. Each of
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the contacts 106 and the engagement member 145 in-
tersectaplane whichis parallel with the insertion/removal
direction 50 and the vertical (gravitational) direction. In
other words, each of the contacts 106 and the engage-
ment member 145 are not offset in the width direction
(left-right direction) 51. Four engagement members 145
are provided corresponding to the four ink cartridges 30
mountable to the case 101.

[0089] The cartridge mounting portion 110 comprises
a shaft 147 positioned adjacent to the upper end of the
opening 112. The shaft 147 is attached to the case 101
and extends in the direction (width direction or left-right
direction 51) perpendicular to the insertion/removal di-
rection 50. The shaft 147 extends through an end of the
engagement member 145 adjacent to the opening 112,
in other words, a rear end of the engagement member
145 with respect to the insertion direction 56. The en-
gagement member 145 is supported by the shaft 147,
such that the engagement member 145 can pivot about
the shaft 147 selectively toward and away from the inner
space of the case 101. The engagement member 145
comprises an engagement end 146 opposite the end of
the engagement member 145 through which the shaft
147 extends. In other words, the engagement end 146
is positioned at a front end of the engagement member
145 with respect to the insertion direction 56. The en-
gagement end 146 is configured to contact the engage-
ment portion 45 of the ink cartridge 30. By the contact
between the engagement end 146 and the engagement
surface 46 ofthe engagementportion 45, the ink cartridge
30 is retained in the mounted position in the case 101
against the biasing force from the slider 135. When the
engagement end 146 contacts the engagement surface
46, the engagement end 146 extends substantially in the
width direction (left-right direction) 51 and the height di-
rection (up-down direction) 52. The engagement mem-
ber 145 is configured to move between a lock position
and an unlock position. When the engagement member
145 is in the lock position, the engagement end 146 can
contact the engagement portion 45. When the engage-
ment member 145 is in the unlock position, the engage-
mentend 146 cannot contact the engagement portion 45.
[0090] The engagement member 145 comprises a
slide surface 148 extending from the engagement end
146 toward the shaft 147. When the engagement end
146 contacts the engagement surface 46, the slide sur-
face 148 extends substantially in the width direction
(left-right direction) 51 and the depth direction (front-back
direction) 53. The slide surface 148 has a width in the
width direction (left-right direction) 51, such that the slide
surface 148 contacts and slides on all the HOT electrode
75, the GND electrode 76, and the signal electrode 77
at the same time when the ink cartridge 30 is inserted
into and/or removed from the cartridge mounting portion
110.

[0091] The engagement member 145 is configured to
pivot downward due to its own weight or biased by a
spring (not shown). When the ink cartridge 30 is mounted
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to the cartridge mounting portion 110, the engagement
end 146 contacting the engagement portion 45 is posi-
tioned above the front end portion 81 of the pivot member
80. When the front end portion 81 moves upward and
pushes up the engagement end 146, the engagement
member 145 pivots upward about the shaft 147 from the
lock position to the unlock position. The movable range
of the engagement member 145 is limited, such that the
engagement member 145 does not pivot downward be-
yond the lock position.

[Mounting of ink cartridge 30 to cartridge mounting por-
tion 110]

[0092] Referringto Figs. 7 to 9, itis described how the
ink cartridge 30 is mounted to the cartridge mounting
portion 110. In Figs. 7 to 9, the cartridge mounting portion
110 is depicted in cross-section, but only a top-wall 39
side portion of the ink cartridge 30 is depicted in cross-
section.

[0093] As described above, because the bracket 90 is
supported by the upper surface of the front portion of the
main body 31 from below, the bracket 90 is movable in
the upward direction relative to the main body 31 before
the ink cartridge 30 is mounted to the cartridge mounting
portion 110. Referring to Fig. 7, when the ink cartridge
30 is inserted into the cartridge mounting portion 110 in
the insertion direction 56, the guide portions 65, 66 of the
ink cartridge 30 are inserted into the grooves 109 of the
case 101, and thereby the ink cartridge 30 is roughly
positioned relative to the cartridge mounting portion 110
with respect to the width direction (left-right direction) 51
and the height direction (up-down direction) 52. The ink
cartridge 30 is configured to slide toward the end surface
of the case 101 while the guide portions 65, 66 are in-
serted in the grooves 109.

[0094] ReferringtoFigs.7 and 8, whentheink cartridge
30 is inserted into the case 101, the front end of the first
protrusion 85 contacts the slide surface 148 of the en-
gagement member 145. When the ink cartridge 30 is fur-
ther inserted, the slide surface 148 climbs onto the first
protrusion 85 and the ramp 49. When this occurs, the
engagement member 145 pivots upward in the counter-
clockwise direction in Fig. 7 from the lock position to the
unlock position. When the ink cartridge 30 is further in-
serted, the slide surface 148 of the engagement member
145 slidesontheramp49andthe IC board 74 and passes
over the recess 78. When the slide surface 148 slides on
the HOT electrode 75, the GND electrode 76, and the
signal electrode 77, dust is wiped off the HOT electrode
75, the GND electrode 76, and the signal electrode 77.
[0095] Referring to Fig. 1, when the ink cartridge 30 is
inserted into the case 101, the second protrusion 86 con-
tacts the slider 135. When the ink cartridge 30 is further
inserted, the slider 135is pushed in the insertion direction
56 against the biasing force from the coil spring 139 into
the detection point (optical path) of the optical sensor
117. When the optical sensor 117 detects the slider 135,
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the signal output from the optical sensor 117 to the con-
troller changes from a Hl level signal to a LOW level sig-
nal.

[0096] Referring to Fig. 8, after the second protrusion
86 starts to push the slider 135, the detection portion 89
enters the detection point (optical path) of the optical sen-
sor 114. When the optical sensor 114 detects the detec-
tion portion 89, the signal output from the optical sensor
114 to the controller changes from a Hl level signal to a
LOW level signal.

[0097] Referring to Fig. 8, after the detection portion
89 enters the detection point (optical path) of the optical
sensor 114, the rib 88 of the first protrusion 85 enters the
detection point (optical path) of the optical sensor 116.
When the optical sensor 116 detects the rib 88, the signal
outputfrom the optical sensor 116 to the controller chang-
es from a Hl level signal to a LOW level signal. After the
detection portion 89 passes the detection point (optical
path) of the optical sensor 114, the gap between the de-
tection portion 89 and the detection portion 33 passes
the detection point (optical path) of the optical sensor
114. When this occurs, the signal output from the optical
sensor 114 to the controller changes from the LOW level
signal to the Hl level signal. And then, when the detection
portion 33 enters the detection point (optical path) of the
optical sensor 114, the signal output from the optical sen-
sor 114 to the controller changes from the HI level signal
to the LOW level signal if the sensor arm 60 is in the
lower position.

[0098] If the detection portion 89 is longer in the depth
direction (front-back direction) 53 in one type of the ink
cartridge 30, the detection portion 89 is still in the detec-
tion point (optical path) of the optical sensor 114 when
the rib 88 starts to enter the detection point (optical path)
of the optical sensor 116, and therefore, the signal output
from the optical sensor 114 is the LOW level signal at a
time that the signal output from the optical sensor 116
changes from the HI level signal to the LOW level signal.
If the detection portion 89 is shorter in the depth direction
(front-back direction) 53 in another type of the ink car-
tridge 30, the detection portion 89 is no longer in the
detection point (optical path) of the optical sensor 114
when the rib 88 starts to enter the detection point (optical
path) of the optical sensor 116, and therefore, the signal
output from the optical sensor 114 is the HI level signal
at a time that the signal output from the optical sensor
116 changes from the HI level signal to the LOW level
signal. In other words, the rib 88 and the detection portion
89 are configured to provide information as to the type
oftheink cartridge 30 by attenuating the light of the optical
sensor 116 and the optical sensor 114.

[0099] Ifthe second protrusion 86 is longer in the depth
direction (front-back direction) 53 in one type of the ink
cartridge 30, the slider 135 is already in the detection
point (optical path) of the optical sensor 117 when the rib
88 starts to enter the detection point (optical path) of the
optical sensor 116, and therefore, the signal output from
the optical sensor 117 is the LOW level signal at a time
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thatthe signal output from the optical sensor 116 changes
from the HI level signal to the LOW level signal. If the
second protrusion 86 is shorter in the depth direction
(front-back direction) 53 in another type of the ink car-
tridge 30, the slider 135 is not yet in the detection point
(optical path) of the optical sensor 117 when the rib 88
starts to enter the detection point (optical path) of the
optical sensor 116, and therefore, the signal output from
the optical sensor 117 is the HI level signal at a time that
the signal output from the optical sensor 116 changes
from the HI level signal to the LOW level signal. In other
words, the rib 88 and the second protrusion 86 are con-
figured to provide information as to the type of the ink
cartridge 30 by attenuating the light of the optical sensor
116 and the optical sensor 117.

[0100] Referring to Fig. 8, during the insertion of the
ink cartridge 30 into the case 101, the ink supply portion
34 of the ink cartridge 30 is inserted into the holding por-
tion 121 and the ink pipe 122 is inserted into the ink supply
opening 71. When this occurs, the ink supply portion 34
is positioned relative to the holding portion 121 with re-
spect to the height direction (up-down direction) 52 by
the outer surface of the ink supply portion 34 contacting
the inner surface of the holding portion 121, i.e., the main
body 31 is positioned relative to the cartridge mounting
portion 110 with respect to the height direction (up-down
direction) 52. The ink supply valve 70 is pushed by the
ink pipe 122, such that the ink supply opening 71 is
opened. Theink pipe 122 has an ink introduction opening
formed in the distal end thereof, and ink stored in the ink
chamber 36 flows into the ink pipe 122 via the ink intro-
duction opening in the insertion direction 56.

[0101] Referring to Fig. 8, during the insertion of the
ink cartridge 30 into the case 101, the rod 125 enters the
opening 96 of the bracket 90. The bracket 90 is movable
inthe upward direction relative to the main body 31. When
the rod 125 enters the opening 96, an upper portion of
the outer surface of the rod 125 contact an upper portion
of the inner surface 98 of the bracket 90 defining the
opening 96, and pushes up the bracket 90, such that the
bracket 90 slides on the main body 31 in the upward
direction. The bracket 90 cannot move in the downward
direction relative to the cartridge mounting portion 110
because the upper portion of the outer surface of the rod
125 contacts the upper portion of the inner surface 98 of
the bracket 90 defining the opening 96 from below. Re-
ferring to Fig. 9, the rod 125 contacts and pushes the air
communication valve 73. The air communication valve
73 moves away from the air communication opening 32,
such that air flows into the ink chamber 36 via the air
communication opening 32.

[0102] Meanwhile, referring to Figs, 8 and 9, the con-
tacts 106 contact the ramp 49 of the bracket 90. Because
the ramp 49 is inclined upward when the contact 106
moves toward the rear wall 42 of the ink cartridge 30 and
because the bracket 90 cannot move in the downward
direction with the upper portion of the outer surface of
the rod 125 contacting the upper portion of the inner sur-
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face 98 of the bracket 90 defining the opening 96, the
contacts 106 are resiliently deformed in the upward di-
rection when the contacts 106 slides on the ramp 49 and
the IC board 74. The resiliently-deformed contacts 106
bias the IC board 74 in the downward direction. When
the contacts 106 reach the IC board 74, the bracket 90
is positioned relative to the cartridge mounting portion
110 with respect to the height direction (up-down direc-
tion) 52 by the contacts 106 and rod 125 sandwiching
the bracket 90 from above and from below, respectively.
[0103] When the ink cartridge 30 is further inserted to-
ward the end surface of the case 101, referring to Fig. 9,
the contacts 106 contact and are electrically connected
tothe HOT electrode 75, the GND electrode 76, the signal
electrode 77 of the IC board 74, respectively. When the
mounting of the ink cartridge 30 reaches the mounted
position, the HOT electrode 75, the GND electrode 76,
and the signal electrode 77 still contact and are electri-
cally connected to the three contacts 106, respectively.
[0104] When the ink cartridge 30 reaches the mounted
position, the engagement surface 46 of the engagement
portion 45 of the ink cartridge 30 has passed the engage-
ment end 146 of the engagement member 145 in the
insertion direction 56. The engagement member 145 piv-
ots in the clockwise direction in Fig. 9 to the lock position,
and the engagement end 146 contacts the engagement
surface 46. With this contact between the engagement
member 145 and the engagement portion 45, the ink car-
tridge 30 is retained in the mounted position against the
biasing force from the coil spring 139. In other words, the
ink cartridge 30 is positioned relative to the cartridge
mounting portion 110 with respect to the insertion/remov-
al direction 50. As such, the mounting of the ink cartridge
30 to the cartridge mounting portion 110 is completed.
[0105] When the ink cartridge 30 is in the mounted po-
sition in the cartridge mounting portion 110, the main
body 31 is positioned with the ink supply portion 34 in-
serted into the holding portion 121 and the ink pipe 122
inserted into the ink supply opening 71, and the bracket
90 is positioned sandwiched by the contacts 106 and the
rod 125 in a position between the ends of its movable
range.

[0106] When the ink cartridge 30 is in the mounted po-
sition in the cartridge mounting portion 110, the front end
portion 81 of the pivot member 80 is positioned below
the engagement end 146 of the engagement member
145. The rear end portion 82 of the pivot member 80 is
positioned away from the top wall 39.

[0107] Based on the level of the output signal from the
optical sensor 116, whether the ink cartridge 30 is mount-
ed to the cartridge mounting portion 110 is determined
by the controller. In other words, the rib 88 is configured
to provide information as to the presence of the ink car-
tridge 30 in the cartridge mounting portion 110 by atten-
uating the light of the optical sensor 116. Based on the
level of the output signal from the optical sensor 114
and/or based on the level of the output signal from the
optical sensor 117 at the time that the signal output from

10

15

20

25

30

35

40

45

50

55

18

the optical sensor 116 changes from the HI level signal
to the LOW level signal, the type of the ink cartridge 30
is determined by the controller. In other words, the rib
88, and the detection portion 89 or the second protrusion
86 are configured to provide information as to the type
oftheink cartridge 30 by attenuating the light of the optical
sensor 116 and the optical sensor 114 or the optical sen-
sor 117. By periodically checking the level of the output
signal from the optical sensor 114, the amount of ink
stored in the ink chamber 36 is determined by the con-
troller, i.e., whether the ink chamber 36 has the prede-
termined amount or more of ink stored therein is deter-
mined. In other words, the detection portion 33 is config-
ured to indicate the presence or absence of ink within
the ink chamber 36 by attenuating or not attenuating the
light of the optical sensor 114. Based on the data read
out from the IC board 74, the information of the ink car-
tridge 30, e.g., the lot number of the ink cartridge 30, the
manufacturing date of the ink cartridge 30, the color of
ink stored in the ink cartridge 30, and etc. is determined.
[0108] In another embodiment, the bracket 90 may be
movable in the downward direction relative to the main
body 31 in the initial position before the ink cartridge 30
is mounted to the cartridge mounting portion 110. In such
a case, the bracket 90 is supported by static friction be-
tween the end portions 93, 94 of the bracket 90 and the
inclined inner surfaces 47, 48 of the main body 31. When
the ink cartridge 30 is inserted into the case 101 and the
rod 125 is inserted into the opening 96 of the bracket 90,
the outer surface of the rod 125 may not contact the inner
surface 98 of the bracket 90 defining the opening 96 in-
itially. When the ink cartridge 30 is further inserted, the
contacts 106 contact the ramp 49 and the IC board 74
and push down the bracket 90, such that the upper por-
tion of the outer surface of the rod 125 contacts the upper
portion of the inner surface 98 of the bracket 90 defining
the opening 96. When the contacts 106 reach the IC
board 74, the bracket 90 is positioned relative to the car-
tridge mounting portion 110 with respect to the height
direction (up-down direction) 52 by the contacts 106 and
rod 125 sandwiching the bracket 90 from above and from
below, respectively.

[0109] The time profile of the evens which occur during
the insertion of the ink cartridge 30 to the cartridge mount-
ing portion 110 is described in more detail here. When
the insertion is started, the slide surface 148 of the en-
gagement portion 145 starts to slide on the IC board 74.
The second protrusion 86 then contacts the slider 135
and starts to push the slider 135. The detection portion
89 then starts to enter the detection point (optical path)
of the optical sensor 114. The rib 88 then starts to enter
the detection point (optical path) of the optical sensor
116. The rod 125 then contacts the air communication
valve 73 and starts to push the air communication valve
73. The contacts 106 then starts to contact the IC board
74. The gap between the detection portion 89 and the
detection portion 33 then starts to enter the detection
point (optical path) of the optical sensor 114. The ink pike



35 EP 2 607 082 A1 36

122 then contacts the ink supply valve 70 and starts to
push the ink supply valve 70. The detection portion 33
then starts to enter the detection point (optical path) of
the optical sensor 114. The engagement end 146 then
contacts the engagement surface 46.

[0110] After the mounting of the ink cartridge 30 to the
cartridge mounting portion 110 is completed. The printer
10 starts printing. When the ink stored in the ink chamber
36 is used up by the printer 10, the used ink cartridge 30
is removed from the cartridge mounting portion 110, and
anew ink cartridge 30 is mounted to the cartridge mount-
ing portion 110.

[Removal of ink cartridge 30 from cartridge mounting por-
tion 110]

[0111] When the ink cartridge 30 is intended to be re-
moved from the cartridge mounting portion 110, the rear
end portion 82 of the pivot member 80 is pushed down
by a user. Accordingly, the front end portion 81 of the
pivot member 80 moves up and separates from the top
wall 39. When this occurs, the engagement member 145
is pushed up by the front end portion 81 of the pivot mem-
ber 80, and the engagement end 146 of the engagement
member 145 moves to a position above the engagement
surface 46, i.e., to a position separated from the engage-
ment surface 46. As such, the engagement member 145
moves from the lock position to the unlock position, and
the ink cartridge 30 is released from the state held by the
engagement member 145.

[0112] When the engagement end 146 separates
away from the engagement surface 46, an external force
applied to the ink cartridge 30 e.g., the biasing force of
the coil spring 139 moves the ink cartridge 30 in the re-
moval direction 55. Nevertheless, because afinger of the
user still contacts the pushed-down rear end portion 82
of the pivot member 80, the ink cartridge 30 moving in
the removal direction 55 is stopped by the user. The bi-
asing force of the coil spring 139 is received by the user’'s
finger via the pivot member 80.

[0113] When the user moves his/her finger in the re-
moval direction 55, the ink cartridge 30 moves following
the finger, pushed by the slider 135 and the coil spring
139. When this occurs, the IC board 74 disposed on the
bracket 90 is released from the downward biasing force
of the contacts 106 of the cartridge mounting portion 110.
While the ink cartridge 30 moves in the removal direction
55 following the user’s finger, the slide surface 148 of the
engagementmember 145 passes overtherecess 78 and
slides on the IC board 74 and the ramp 49. When the
slide surface 148 slides on the HOT electrode 75, the
GND electrode 76, and the signal electrode 77, dust is
wiped off the HOT electrode 75, the GND electrode 76,
and the signal electrode 77. After sliding on the ramp 49,
the slide surface 148 passes over the groove 87. When
this occurs, the dust wiped off by the slide surface 148
falls into the groove 87. Accordingly, a likelihood that the
dust falls down and adheres to a portion of the ink supply
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portion 34 surrounding the ink supply opening 71 is re-
duced.

[0114] Meanwhile, the outer surface of the rod 125 sep-
arates away from the inner surface 98 of the bracket 90
defining the opening 96, such that the bracket 90 moves
down relative to the main body 31 to the initial position
in which the bracket 90 is supported by the upper surface
of the front portion of the main body 31. The ink pipe 122
is pulled out of the ink supply portion 34. As such, the ink
cartridge 30 is removed from the cartridge mounting por-
tion 110.

[Advantages]

[0115] In this embodiment, because the ink cartridge
30 comprises the detection portion 89 and the rib 88 con-
figured to be detected by the optical sensors 114, 116
independent of the IC board 74, even if the electrical con-
nection between the IC board 74 and the contacts 106
fails to be established or the data fails to be read out from
the IC via the signal electrode 77, it can be determined
thatthe ink cartridge 30 is mounted to the printer 10 based
on the information obtained from the detection portion 89
and the rib 88. Therefore , the ink cartridge 30 can be
used even if the electrical connection between the IC
board 74 and the contacts 106 fails to be established or
the data fails to be read out from the IC via the signal
electrode 77.

[0116] In this embodiment, because the light emitted
from the optical sensor 114, 116 travels in the direction
(width direction, left-right direction) perpendicular to the
insertion direction 50, the detection portion 89 and the
rib 88 can enter the detection point (optical path) of the
optical sensor 114, 116 in the insertion direction 50 at
desired timings. Moreover, because the HOT electrode
75, the GND electrode 76, and the signal electrode 77
are accessible in the downward direction perpendicular
to the insertion direction 50 and the direction in which the
lighttravels, even if the HOT electrode 75, the GND elec-
trode 76, and the signal electrode 77 are accessed by
the contacts 106 in the downward direction, such that the
ink cartridge 30, or parts thereof, is displaced in the down-
ward direction, such displacement does not affect the
timings of the detection portion 89 and the rib 88 entering
the detection point (optical path) of the optical sensor
114, 116 in the insertion direction 56. This is because
the timings are determined by the movement of the ink
cartridge 30 in the insertion direction 56, and not deter-
mined by the downward displacement of the ink cartridge
30. Generally speaking, when events occur in directions
perpendicular to each other, such events can be inde-
pendent events and cannot be mutually affected.
[0117] Inthisembodiment, becausethe HOT electrode
75, the GND electrode 76, and the signal electrode 77
are positioned between the front wall 40 and the rear wall
42, the biasing force from the slider 135 and the coil spring
139 in the removal direction 55 is not directly received
by the HOT electrode 75, the GND electrode 76, and the
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signal electrode 77. Therefore, a likelihood that exces-
sive load is applied to the HOT electrode 75, the GND
electrode 76, and the signal electrode 77 is reduced.
Moreover, a likelihood that ink leaks from the ink supply
portion 34 and the HOT electrode 75, the GND electrode
76, and the signal electrode 77 are contaminated with
ink is reduced.

[0118] If the IC board 74 were disposed at the front
wall 40 facing the insertion direction 56, the contact be-
tween the HOT electrode 75, the GND electrode 76, and
the signal electrode 77 and the contacts 106 might be
unstable because the ink cartridge 30 is biased in the
removal direction 55, i.e., a direction that the HOT elec-
trode 75, the GND electrode 76, and the signal electrode
77 separate away from the contacts 106. Consequently,
in such a case, the deformation range of the contacts
106 and the resiliency of the contacts 106 would have to
be set greater in order to secure the contact between the
HOT electrode 75, the GND electrode 76, and the signal
electrode 77 and the contacts 106 even when the HOT
electrode 75, the GND electrode 76, and the signal elec-
trode 77 move away from the contacts 106 by the biasing
force biasing the ink cartridge 30. Nevertheless, the
greater deformation range and greater resiliency of the
contacts 106 might apply a great biasing force to the HOT
electrode 75, the GND electrode 76, and the signal elec-
trode 77, i.e., excessive load might be applied to the HOT
electrode 75, the GND electrode 76, and the signal elec-
trode 77. Moreover, if the IC board 74 were disposed at
the front wall 40, ink which has leaked from the ink supply
portion 34 might reach the HOT electrode 75, the GND
electrode 76, and the signal electrode 77 and cause
shortcircuit between the HOT electrode 75, the GND
electrode 76, and the signal electrode 77.

[0119] Inthisembodiment, becausethe HOT electrode
75, the GND electrode 76, and the signal electrode 77
and the engagement portion 45 are provided at the same
side, e.g., the top-wall 39 side, of the ink cartridge 30,
the HOT electrode 75, the GND electrode 76, and the
signal electrode 77 are positioned adjacent to the en-
gagement portion 45. Because the engagement portion
45 determines the position of the ink cartridge 30 relative
to the cartridge mounting portion 110 with respect to the
insertion/removal direction 50 when the engagement
portion 45 contacts the engagement member 145, the
HOT electrode 75, the GND electrode 76, and the signal
electrode 77, which are positioned adjacent to the en-
gagement portion 45, can be accurately positioned rela-
tive to the contacts 106 with respect to the insertion/re-
moval direction 50.

[0120] Inthisembodiment, becausethe HOT electrode
75, the GND electrode 76, and the signal electrode 77
are positioned more forward than the engagement sur-
face 46 with respect to the insertion direction 56, and the
engagement surface 46 and each of the HOT electrode
75, the GND electrode 76, and the signal electrode 77
intersect the respective plane which is parallel with the
height direction (up-down direction) 52 and the depth di-
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rection (front-back direction) 53, the engagement mem-
ber 145 slides on the HOT electrode 75, the GND elec-
trode 76, and the signal electrode 77 during the insertion
of the ink cartridge 30 into the cartridge mounting portion
110. Therefore dust on the HOT electrode 75, the GND
electrode 76, and the signal electrode 77 are wiped off
and a likelihood that the electrical connection between
the HOT electrode 75, the GND electrode 76, and the
signal electrode 77 and the contacts 106 becomes un-
stable is reduced.

[0121] In this embodiment, the HOT electrode 75, the
GND electrode 76, and the signal electrode 77 are posi-
tioned above atleast a portion of the engagement surface
46 of the engagement portion 45. Because the engage-
ment member 145 is configured to pivot downward due
to its own weight or biased by a spring, dust on the HOT
electrode 75, the GND electrode 76, and the signal elec-
trode 77 can be wiped off by the engagement member
145 with stronger downward force. Moreover, the mov-
able range of the engagement member 145 is limited,
such that the engagement member 145 does not pivot
downward beyond the lock position. If the HOT electrode
75, the GND electrode 76, and the signal electrode 77
were positioned below the engagement surface 46, the
engagement member 145 could not contact the HOT
electrode 75, the GND electrode 76, and the signal elec-
trode 77. The position of the HOT electrode 75, the GND
electrode 76, and the signal electrode 77 above at least
a portion of the engagement surface 46 thus facilitates
the wiping function of the engagement member 145.
[0122] Inthisembodiment, becausethe HOT electrode
75, the GND electrode 76, and the signal electrode 77
are positioned more rearward than the ink supply opening
71 ofthe ink supply portion 34 with respect to the insertion
direction 56, even if dust on the HOT electrode 75, the
GND electrode 76, and the signal electrode 77 are wiped
off when the ink cartridge 30 is inserted into and/or re-
moved from the cartridge mounting portion 110, a likeli-
hood that such dust adheres to the portion of the ink
supply portion 34 surrounding the ink supply opening 71
is reduced. Therefore, a likelihood that ink is contaminat-
ed by the dust is reduced.

[0123] In this embodiment, because the recess, e.g.,
groove 87 is positioned more forward than the HOT elec-
trode 75, the GND electrode 76, and the signal electrode
77 with respect to the insertion direction 56, the groove
87 and each of the HOT electrode 75, the GND electrode
76, and the signal electrode 77 intersect the respective
plane which is parallel with the height direction (up-down
direction) 52 and the depth direction (front-back direction)
53, and the HOT electrode 75, the GND electrode 76,
and the signal electrode 77 are positioned above the
groove 87, dust wiped off of the HOT electrode 75, the
GND electrode 76, and the signal electrode 77 falls into
the groove 87. Accordingly, a likelihood that the dust falls
down and adheres to the portion of the ink supply portion
34 surrounding the ink supply opening 71 is reduced.
[0124] Inthis embodiment, because the ink supply por-
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tion 34 is positioned at the front wall 40 and the HOT
electrode 75, the GND electrode 76, and the signal elec-
trode 77 are positioned at the top wall 39, a likelihood
that ink spattered from the ink supply portion 34 reaches
and contaminates the HOT electrode 75, the GND elec-
trode 76, and the signal electrode 77 is reduced.
[0125] In this embodiment, because the bracket 90 is
movable relative to the main body 31 in the height direc-
tion (up-down direction) 52, the bracket 90 and the main
body 31 can be independently positioned relative to the
cartridge mounting portion 110 with respect to the height
direction (up-down direction) 52. Therefore, elements
provided at the bracket 90, e.g., the IC board 74, the rib
88, and the detection portion 89, and elements provided
at the main body 31, e.g., the ink supply portion 34, can
be independently positioned relative to corresponding el-
ements provided at the cartridge mounting portion 110,
e.g., the contacts 106, the optical sensors 114, 116, and
the ink pipe 122.

[0126] Because theink cartridge 30 is assembled from
a plurality of elements, the dimensional tolerance of each
element generally needs to be set small, which requires
high accuracy in designing and manufacturing each el-
ement. If the dimensional tolerance of each element is
relatively big, the accumulated dimensional error of the
ink cartridge 30 generally becomes big. In such a case,
the ink pipe 122 may not be inserted into the ink supply
opening 71 and may contact the distal end of the ink
supply portion 34 and be broken, the contacts 106 may
contact the IC board 74 with high pressure and may be
broken, on the contrary the contacts 106 may fail to con-
tactthe IC board 74, or the rib 88 and the detection portion
89 may fail to enter between the light emitter and the light
receiver of the optical sensor 114, 116. In this embodi-
ment, however, because the bracket 90 is movable rel-
ative to the main body 31, the bracket 90 and the main
body 31 can be independently positioned relative to the
cartridge mounting portion 110, elements provided at the
bracket 90, e.g., the IC board 74, the rib 88, and the
detection portion 89, and elements provided at the main
body 31, e.g., the ink supply portion 34, can be independ-
ently positioned relative to corresponding elements pro-
vided at the cartridge mounting portion 110, e.g., the con-
tacts 106, the optical sensors 114, 116, and the ink pipe
122, with moderate dimensional tolerances of the ele-
ments.

[0127] In this embodiment, because the width of each
of the HOT electrode 75, the GND electrode 76, and the
signal electrode 77 is greater than the width of the rib 88,
in other words, the width of the rib 88 is less than the
width of each ofthe HOT electrode 75, the GND electrode
76, and the signal electrode 77, the rib 88 is suitable for
non-contact detection by the optical sensor 116 while the
HOT electrode 75, the GND electrode 76, and the signal
electrode 77 are suitable for physical contact with the
contacts 106.

[0128] In another embodiment, the second protrusion
86 may comprise a rib, which is similar to the rib 88 of
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the first protrusion 85, and the optical sensor 117 may
be configured to directly detect the rib of the second pro-
trusion 86.

[0129] In another embodiment, the range within which
the bracket 90 moves relative to the main body 31 may
be determined by a known structure, e.g., guide grooves
formed in the main body 31 or the bracket 90, other than
the elongated openings 91, 92 or the detection portion
33 and the support portion 79. Moreover, the movement
of the bracket 90 may be guided by a known structure,
e.g., guiderails formed atthe main body 31 or the bracket
90, other than the inclined inner surfaces 47, 48.
[0130] Inanother embodiment, the inner surface 98 of
the bracket 90 defining the opening 96 may not contact
the outer surface of the rod 125 to move the bracket 90
relative to the main body 31. In such a case, the bracket
90 may comprise a surface extending in a direction in-
tersecting the insertion/removal direction 50 at the top
face or the bottom face, and when the ink cartridge 30 is
inserted into the cartridge mounting portion 110, the sur-
face may contact and slide on a protrusion provided in
the cartridge mounting portion 110, such that the bracket
90 moves relative to the main body 31

[0131] Inanother embodiment, the cartridge mounting
portion 110 may not comprise the slider 135, the coil
spring 139, and the optical sensor 117. In such a case,
the ink cartridge 30 may be biased in the removal direc-
tion 55 by springs coupled to the ink supply valve 70
and/or the air communication valve 73.

[0132] In another embodiment, the IC may not be dis-
posed on the same board on which the HOT electrode
75, the GND electrode 75, and the signal electrode 77
are disposed. For example, the IC may be disposed at
or adjacent to the rear wall 42 and may be wired to the
HOT electrode 75, the GND electrode 75, and the signal
electrode 77 which are disposed at or adjacent to the top
wall 39.

[0133] In another embodiment, the ink cartridge 30
may not comprise the bracket 90 and the detection por-
tion 89, ortherib 88, and the IC board 74 may be disposed
on the main body 31.

[0134] In another embodiment, the ink cartridge 30
may not comprise the bracket 90 and the detection por-
tion 89, the rib 88, and the IC board 74 may be disposed
on the main body 31.

[0135] While the invention has been described in con-
nection with various example structures and illustrative
embodiments, it will be understood by those skilled in the
art that other variations and modifications of the struc-
tures and embodiments described above may be made
without departing from the scope of the invention. Other
structures and embodiments will be understood by those
skilled in the art from a consideration of the specification
or practice of the invention disclosed herein. Itis intended
that the specification and the described examples are
merely illustrative and that the scope of the invention is
defined by the following claims.
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Claims

A printing fluid cartridge (30) configured to be mount-
ed to a cartridge mounting portion (110) comprising
an optical sensor (114, 116) and atleast one contact
(106), the printing fluid cartridge (30) comprising:

at least one electrical interface (75, 76, 77) con-
figured to allow an electrical access to an inte-
grated circuit provided to the printing fluid car-
tridge and configured to be electrically connect-
ed to the at least one contact; and

alight attenuating portion (33, 88, 89) configured
to be inserted between a light emitter and a light
receiver of the optical sensor and to be detected
by the optical sensor.

The printing fluid cartridge (30) of claim 1, further
comprising:

a chamber (36) configured to store printing fluid
therein; and

a printing fluid supply portion (34) configured to
supply the printing fluid from an interior of the
chamber (36) to an exterior of the chamber (36).

The printing fluid cartridge (30) of claim 2, wherein
the printing fluid cartridge (30) is configured to be
inserted into the cartridge mounting portion in an in-
sertion direction (56) in an upright position, and the
printing fluid cartridge (30) further comprises:

a front face oriented toward the insertion direc-
tion (56) when the printing fluid cartridge (30) is
inserted into the cartridge mounting portion,
wherein the printing fluid supply portion (34) is
positioned at the front face; and

a rear face positioned opposite the front face
with respect to the insertion direction (56) and
oriented toward a removal direction (55) oppo-
site the insertion direction (56) when the printing
fluid cartridge (30) is inserted into the cartridge
mounting portion,

wherein the at least one electrical interface (75,
76, 77) is positioned between the front face and
the rear face with respect to the insertion direc-
tion(56)

4. The printing fluid cartridge (30) of claim 3, further

comprising, or alternatively, the light attenuating por-
tion being, a detection portion (33) configured to in-
dicate the presence or absence of printing fluid within
the chamber (36), the detection portion being posi-
tioned at the front face, wherein the detection portion
(33) is arranged, in the upright position of the printing
fluid cartridge (30), above the printing fluid supply
portion (34) in a height direction (52) perpendicular
to the insertion direction (56).
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5.

10.

42

The printing fluid cartridge (30) of any one of claims
2 to 4, wherein the printing fluid cartridge (30) is con-
figured to be inserted into the cartridge mounting por-
tion in an insertion direction (56) in an upright posi-
tion, and the printing fluid cartridge (30) in the upright
position has a width in a width direction (51), a height
in a height direction (52), and a depth in a depth
direction (53), wherein the width direction (51), the
height direction (52), and the depth direction (53) are
perpendicular to each other and the depth direction
(53) is parallel with the insertion direction (56),
wherein when the printing fluid cartridge (30) is in
the upright position, the at least one electrical inter-
face (75,76, 77) is positioned above the printing fluid
supply portion (34) with respect to the height direc-
tion (52).

The printing fluid cartridge (30) of any one of claims
1 to 5, wherein the light attenuating portion (33, 88,
89) extends in the insertion direction (56).

The printing fluid cartridge (30) of any one of claims
1 to 6, wherein the printing fluid cartridge (30) is con-
figured to be inserted into the cartridge mounting por-
tion in an insertion direction (56) in an upright posi-
tion, and the printing fluid cartridge (30) in the upright
position has a width in a width direction (51), a height
in a height direction (52), and a depth in a depth
direction (53), wherein the width direction (51), the
height direction (52), and the depth direction (53) are
perpendicular to each other and the depth direction
(53) is parallel with the insertion direction (56),
wherein the at least one electrical interface (75, 76,
77)and thelight attenuating portion (88) are provided
at one single side of the printing fluid cartridge (30),
and a width of the light attenuating portion (88) in the
width direction (51) is less than a width of the elec-
trical interface (75, 76, 77) in the width direction (51).

The printing fluid cartridge (30) of claim 7, wherein
the light attenuating portion (88) is positioned more
forward than the at least one electrical interface (75,
76, 77) with respect to the depth direction (53) and
insertion direction (56).

The printing fluid cartridge (30) of claim 8, wherein
the at least one electrical interface (75, 76, 77) is
positioned more outside than the light attenuating
portion (88) with respect to the height direction (52).

The printing fluid cartridge (30) of claim 9, further
comprising a top face extending between the front
face and the rear face, wherein the top face faces
upward in the height direction (52) when the printing
fluid cartridge (30) is in the upright position, and the
at least one electrical interface (75, 76, 77) and the
light attenuating portion (88) are positioned at or ad-
jacent to the top face of the printing fluid cartridge
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(30).

The printing fluid cartridge (30) of claim 9, wherein
the at least one electrical interface (75, 76, 77) and
the light attenuating portion (88) are positioned, such
that the at least one electrical interface (75, 76, 77)
and the light attenuating portion (88) intersect a
plane which is parallel with the height direction (52)
and the depth direction (53).

The printing fluid cartridge (30) of claim 1, wherein
the printing fluid cartridge (30) is configured to be
inserted into the cartridge mounting portion in an in-
sertion direction (56) in an upright position, and the
printing fluid cartridge (30) in the upright position has
a width in a width direction (51), a height in a height
direction (52), and a depth in a depth direction (53),
wherein the width direction (51), the height direction
(52), and the depth direction (53) are perpendicular
to each other and the depth direction (53) is parallel
with the insertion direction (56), wherein the light at-
tenuating portion (33, 88, 89) is configured to atten-
uate light traveling in the width direction (51), and
the at least one electrical interface (75, 76, 77) is
accessible in the height direction (52).

The printing fluid cartridge (30) of claim 1 or 12,
wherein the printing fluid cartridge (30) is configured
to be inserted into the cartridge mounting portion in
an insertion direction (56) in an upright position, and
the printing fluid cartridge (30) in the upright position
has a width in a width direction (51), a height in a
height direction (52), and a depth in a depth direction
(53), wherein the width direction (51), the height di-
rection (52), and the depth direction (53) are perpen-
dicular to each other and the depth direction (53) is
parallel with the insertion direction (56), and wherein
the at lest one electrical interface (75, 76, 77) com-
prises a first electrical interface (75), a second elec-
trical interface (76), and a third electrical interface
(77) aligned and spaced apart from each other in the
width direction (51), wherein the second electrical
interface (76) is positioned between the first electri-
cal interface (75) and the third electrical interface
(77), and the at least one electrical interface (75, 76,
77) and the light attenuating portion (33, 88, 89) are
positioned, such that the second electrical interface
(76) and the light attenuating portion (33, 88, 89)
intersect a plane which is parallel with the height di-
rection (52) and the depth direction (53).

The printing fluid cartridge (30) of claim 13, wherein
the center of the second electrical interface (76) with
respect to the width direction (51) and the center of
the light attenuating portion (33, 88, 89) with respect
to the width direction (51) are positioned on the plane
which is parallel with the height direction (52) and
the depth direction (53).
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The printing fluid cartridge (30) of claim 14, wherein
the light attenuating portion (88) has a width in the
width direction (51) and the second electrical inter-
face (76) has a width in the width direction (51), and
the width of the light attenuating portion (88) is less
than the width of the second electrical interface (76).

The printing fluid cartridge (30) of any one of claims
1 and 15, wherein the light attenuating portion (88)
is configured to provide information as to the pres-
ence of the printing fluid cartridge (30) in the cartridge
mounting portion by attenuating light of the optical
Sensor.

The printing fluid cartridge (30) of any one of claims
1 and 16, wherein the light attenuating portion (88,
89) is configured to provide information as to a type
of the printing fluid cartridge (30) by attenuating light
of the optical sensor.

A printing apparatus (10) comprising:

the printing fluid cartridge (30) of any one of
claims 1 to 17; and

a cartridge mounting portion (110) to which the
printing fluid cartridge (30) is configured to be
mounted, the cartridge mounting portion (110)
comprising:

at least one contact (106) configured to be
electrically connected to the at least one
electrical interface (75, 76, 77); and

an optical sensor (114, 116) configured to
detect the light attenuating portion (33, 88,
89).

Use of the printing fluid cartridge (30) of any one of
claims 1 to 17, so that the at least one electrical in-
terface (75, 76, 77) is electrically connected to the
at least one contact and the light attenuating portion
(33, 88, 89) attenuates light emitted from the light
emitter of the optical sensor.

Use of the printing fluid cartridge (30) of claim 19, so
that the at least one electrical interface (75, 76, 77)
contacts the at least one contact during mounting of
the printing fluid cartridge (30) to the cartridge mount-
ing portion.

Use of the printing fluid cartridge (30) of claims 19
or 20, so that during mounting of the printing fluid
cartridge to the cartridge mounting portion (110) the
at least one electrical interface (75, 76, 77) contacts
the atleast one contact only after the light attenuating
portion (88, 89) has started to attenuate the light.



EP 2 607 082 A1

1B14

R TTTIE LT TTETEETTITITIETETITTIETTTTTIEETTTSELS

4.. ez @W

\
- A.\.,\.VN NN TN TTT T NTNE T ENEs AT FEEALT I AT

24



EP 2 607 082 A1

25



EP 2 607 082 A1

26



EP 2 607 082 A1

€g

¢S

wwl/‘

]

)

27



EP 2 607 082 A1

28



EP 2 607 082 A1

A7

<—c¢ll

~601

A4S

S NI , _
601
]
oL N AN S
N AN mrrﬁrr
gzl
H %: 9l gy
N | o:
Vﬂ.@/\g/w—* L 4 ) N
/ v}
Gl \ \9
)

GG

3

9G

K

29



EP 2 607 082 A1

L0l oLl
1) oct w o0! 99 o€
= Ma My s
as =" <€
_ Vi

30




EP 2 607 082 A1

101 oLl
@ | ey
\ SN
|W ? %ﬂ /M ///////ﬂ“&?f////qg
Tk &= [
37% Ve
.
PO AN P I
m:\«|\\y L ¢l 8Vl
Szl = 7
=
N
qoL( | 8%y / BHI W 2y 9
9Ll v./jov | |
SLL " 901 /oy /18

9l cpp N

31



EP 2 607 082 A1

\ V///I/////////////é 7////////’//47/////1"

QN
/.

N

= 0 —
==
P IEOINSEFSIS—pg
Y0l
1IN
Gz1—
96—
86
0L QS@@EV\ @\“ v i es
Gl -r Sh/

GG

9G

h

X

0g

32



EP 2 607 082 A1

go1°b14 VoL Bid

-
=—1¢
16 — 1) ||=-1¢€ € —l
G6 —l
BRA
9% O ze —L_ —

33



EP 2 607 082 A1

gqiL1-614
Alﬁlw
(A% & 99 0€
Ay
/ =1€
16 — =€)
06——
3¢ —J €
@@\\

o \{/

Vil b4

L
o | |
/ =—1\¢
G6 T3
ee—H L8
¢V
oy | _ K
M@ 6¢

34



EP 2 607 082 A1

)

des

Europidisches
Patentamt

European
Patent Office

Office européen

brevets

EUROPEAN SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 11 19 5247

Category

Citation of document with indication, where appropriate,
of relevant passages

Relevant
to claim

CLASSIFICATION OF THE
APPLICATION (IPC)

X

EP 1 547 783 A2 (CANON KK [JP])

29 June 2005 (2005-06-29)

* paragraphs [0039], [0042]; figures
1,3,4a-4c *

US 2007/139495 A1l (HATTORI SHINGO [JP] ET
AL) 21 June 2007 (2007-06-21)

* paragraphs [0027], [0038]; figures 3,
5b *

US 20117227972 Al (TANIGUCHI SUGURU [JP]
ET AL) 22 September 2011 (2011-09-22)

* paragraphs [0282], [0283]; figure 35 *
* paragraph [0072]; figures 2b, 4a, 4c *
EP 1 164 025 Al (SEIKO EPSON CORP [JP])
19 December 2001 (2001-12-19)

* paragraph [0032]; figure 12 *

EP 1 234 675 A2 (CANON KK [JP])

28 August 2002 (2002-08-28)

* abstract; figures 10,15 *

US 2007/252858 Al (KYOSHIMA MASAYUKI [JP])
1 November 2007 (2007-11-01)

* paragraphs [0095], [0101]; figure 12 *
US 20107277555 Al (KATOH TOMOMI [JP] ET
AL) 4 November 2010 (2010-11-04)

* paragraph [0140]; figure 23 *

EP 1 156 489 Al (SEIKO EPSON CORP [JP])
21 November 2001 (2001-11-21)

* paragraph [0047]; figures 5a, 5b *

EP 2 045 079 Al (BROTHER IND LTD [JP])

8 April 2009 (2009-04-08)

* paragraph [0096]; figures 2a,2b,13 *

_/__

[y

The present search report has been drawn up for all claims

1-21

1-21

1-21

1-21

1-21

1-21

1-21

1-21

1-21

INV.
B41J2/175

TECHNICAL FIELDS
SEARCHED (IPC)

B41J

Place of search

The Hague

Date of completion of the search

28 March 2012

Examiner

Adam, Emmanuel

EPO FORM 1503 03.82 (P04C01)

CATEGORY OF CITED DOCUMENTS

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure

P : intermediate document

T : theory or principle underlying the invention

E : earlier patent document, but published on, or

document

after the filing date
D : document cited in the application
L : document cited for other reasons

& : member of the same patent family, corresponding

35




EP 2 607 082 A1

Europiisches
Patentamt
0 E:;:r’:teznfﬁce Application Number
ptent office EUROPEAN SEARCH REPORT
desbvevetsp EP 11 19 5247

DOCUMENTS CONSIDERED TO BE RELEVANT

Category Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
of relevant passages to claim APPLICATION (IPC)

X EP 2 103 434 Al (BROTHER IND LTD [JP]) 1-21
23 September 2009 (2009-09-23)

* paragraphs [0013], [0035]; figures 1,4
*

TECHNICAL FIELDS
SEARCHED  (IPC)

The present search report has been drawn up for all claims

1
Place of search Date of completion of the search Examiner
38 The Hague 28 March 2012 Adam, Emmanuel
o
o
o CATEGORY OF CITED DOCUMENTS T : theory or principle underlying the invention
“év E : earlier patent document, but published on, or
- X : particularly relevant if taken alone after the filing date
] Y : particularly relevant if combined with another D : document cited in the application
; document of the same category L : document cited for other reasons
T A:technological background et e e et e
Q O : non-written disclosure & : member of the same patent family, corresponding
0 P : intermediate document document
w

36




EP 2 607 082 A1

ANNEX TO THE EUROPEAN SEARCH REPORT

ON EUROPEAN PATENT APPLICATION NO. EP 11 19 5247

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

EPO FORM P0459

28-03-2012
Patent document Publication Patent family Publication

cited in search report date member(s) date

EP 1547783 A2 29-06-2005 AT 499212 T 15-03-2011
AU 2004242554 Al 14-07-2005
BR P10405844 A 06-09-2005
CA 2490741 Al 26-06-2005
CA 2635122 Al 26-06-2005
CN 1636745 A 13-07-2005
CN 1880090 A 20-12-2006
CN 2810983 Y 30-08-2006
CN 101284452 A 15-10-2008
CN 101391526 A 25-03-2009
EP 1547783 A2 29-06-2005
EP 2269827 Al 05-01-2011
ES 2360052 T3 31-05-2011
KR 20050067054 A 30-06-2005
KR 20060091275 A 18-08-2006
MX  PA04012678 A 01-07-2005
SG 113035 Al 28-07-2005
SG 133612 Al 30-07-2007
W 1247687 B 21-01-2006
US 2005151811 Al 14-07-2005
US 2007052774 Al 08-03-2007
US 2010165062 Al 01-07-2010

US 2007139495 Al 21-06-2007  NONE

US 2011227972 Al 22-09-2011 CN 102189787 A 21-09-2011
JP 2011194608 A 06-10-2011
US 2011227972 Al 22-09-2011

EP 1164025 Al 19-12-2001 AT 447488 T 15-11-2009
AU 2708301 A 31-07-2001
CN 1358137 A 10-07-2002
CN 101372176 A 25-02-2009
CN 101386230 A 18-03-2009
EP 1164025 Al 19-12-2001
EP 2052862 Al 29-04-2009
EP 2052863 Al 29-04-2009
EP 2055489 Al 06-05-2009
EP 2105308 Al 30-09-2009
ES 2334100 T3 05-03-2010
US 2003071874 Al 17-04-2003
WO 0153104 Al 26-07-2001

EP 1234675 A2 28-08-2002 AT 173677 1 15-12-1998
AT 187126 T 15-12-1999
AT 213999 T 15-03-2002

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

37




EPO FORM P0459

EP 2 607 082 A1

ANNEX TO THE EUROPEAN SEARCH REPORT
ON EUROPEAN PATENT APPLICATION NO. EP 11 19 5247

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

28-03-2012
Patent document Publication Patent family Publication

cited in search report date member(s) date
AT 227649 T 15-11-2002
AT 311985 T 15-12-2005
AT 361838 T 15-06-2007
AU 648985 B2 12-05-1994
CA 2022756 Al 06-02-1991
CN 1051011 A 01-05-1991
CN 1141241 A 29-01-1997
CN 1491798 A 28-04-2004
DE 9018060 Ul 15-09-1994
DE 69032780 D1 07-01-1999
DE 69032780 T2 02-06-1999
DE 69033377 D1 05-01-2000
DE 69033377 T2 29-06-2000
DE 69033928 D1 11-04-2002
DE 69033928 T2 18-07-2002
DE 69034019 D1 19-12-2002
DE 69034019 T2 09-10-2003
DE 69034212 T2 13-07-2006
DE 69034240 T2 10-01-2008
DK 0997296 T3 03-04-2006
EP 0412459 A2 13-02-1991
EP 0610965 Al 17-08-1994
EP 0729836 Al 04-09-1996
EP 0872347 Al 21-10-1998
EP 0997296 Al 03-05-2000
EP 1234675 A2 28-08-2002
ES 2124212 T3 01-02-1999
ES 2185722 T3 01-05-2003
ES 2252908 T3 16-05-2006
HK 1011647 Al 01-09-2000
HK 1011655 Al 24-03-2000
HK 1047910 Al 14-09-2007
KR 960000542 Y1 17-01-1996
SG 54174 Al 16-11-1998
SG 85110 Al 19-12-2001

US 2007252858 Al 01-11-2007  NONE

US 2010277555 Al 04-11-2010  NONE

EP 1156489 Al 21-11-2001 CN 1339161 A 06-03-2002
DE 60017096 D1 03-02-2005
DE 60017096 T2 08-12-2005
EP 1156489 Al 21-11-2001
ES 2231266 T3 16-05-2005
JP 3922023 B2 30-05-2007

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

38



EPO FORM P0459

EP 2 607 082 A1

ANNEX TO THE EUROPEAN SEARCH REPORT
ON EUROPEAN PATENT APPLICATION NO. EP 11 19 5247

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

28-03-2012
Patent document Publication Patent family Publication
cited in search report date member(s) date
Us 6655768 Bl 02-12-2003
WO 0126114 Al 12-04-2001
EP 2045079 Al 08-04-2009 AT 459480 T 15-03-2010
AT 526171 T 15-10-2011
DE 202008017719 Ul 22-04-2010
DE 202008017956 Ul 20-01-2011
DE 202008017957 Ul 23-12-2010
DE 202008017959 U1l 20-01-2011
DK 2045079 T3 06-04-2010
DK 2147797 T3 21-11-2011
EP 2045079 Al 08-04-2009
EP 2147797 A2 27-01-2010
EP 2161134 A2 10-03-2010
EP 2279869 A2 02-02-2011
EP 2279870 A2 02-02-2011
EP 2433801 A2 28-03-2012
EP 2433802 A2 28-03-2012
ES 2338720 T3 11-05-2010
ES 2370142 T3 13-12-2011
HK 1129084 Al 04-06-2010
EP 2103434 Al 23-09-2009 AT 504452 T 15-04-2011
EP 2103434 Al 23-09-2009
EP 2298556 Al 23-03-2011

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

39



EP 2 607 082 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

* JP 2009132098 A [0002] * JP 2000037880 A [0003]

40



	bibliography
	description
	claims
	drawings
	search report

